Cepisa «STEM-ocBiTa y KOHTeKcTi uinen PISA»

lHCTUTYT neparorikm HAMNH YkpaiHm

€BponencbKa AKiCTb
HAOBYAHHSA Ons KpaLwlol
YCMILWHOCTI YYHIB
36ipHUK 3aBAAHDb ANS PO3BUTKY

NPUPOAHUYO-HAYKOBOI
KOMMEeTEeHTHOCTI Y4YHiB y popmari PISA

YactuHa 1

B pamkax Mogyns XaHa MoHe
(620287-EPP-1-2020-1-
UA-EPPJMO-MODULE),

2020 - 2023 pp.

B IHCTUTYTI negoaroriku
HavujioHanbHOT akageMmir
NefaroriyHmnx HayK YkpaoiHm

With the support of the
Erasmus+ Programme
of the European Union




Cepia «STEM-ocBiTa y KOHTeKcTi uinen PISA»

IHCTUTYT neparoriky HAMNH YkpaiHm

€Bponencbka aKiCTb
HOBYQHHS ON4 KpAwol
YCMILWHOCTI Y4YHIB

36ipHMK 3aBAAHDb ANs PO3BUTKY
NPUPOAHUYO-HAYKOBOI KOMMNETEeHTHOCTI
y4yHiB y ¢opmari PISA

YactuHa 1

B pamkax Mogyns XaHa MoHe
(620287-EPP-1-2020-1-UA-EPPJMO-MODULE),
2020 - 2023 pp. B IHCTUTYTI negaroriku
HawuioHanbHOT akageMil negaroriyHnx Hayk YKpaiHm

BHYu
2 4,

@9‘ )
Q ]
= 2}
AQ®:
Q
’Oriqua ‘9

Knis —2023




YIIK373.5.[014.6:005.6](477:100)(048.83)

CXBaJIeHO 1 peKOMEHJIOBAHO JI0 APYKY
Cepisa «<STEM - ocBitra y konTekcTi mineid PISA»
BYEHOIO pasoro [ncturyty nemaroriku HAITH Ykpainu
(mpotokon Ne 17 Bix 26 rpynus 2022 p.)

CxBaJieHO 1 pEeKOMEHIO0BAHO 0 IPYKY
BYEHOIO pajoro [ncturyty neparoriku HAITH Ykpainu
(mpotoxoi Ne 8 Bix 03 ceprast 2023 p.)

3a 3aranbHOI0 peaakuicro aificnoro wiena HAITH Ykpainn,
A.nel.H., npog. O. M. Tony3oBa

Peyenzenmu:
JIyyenko I'.B. — npoecop, TOKTOp MearoriyHux HayK, KaHIUIaT (Bpi3uKo-MaTeMaTH4YHHUX HaykK, 3aBlyBay
Ka(epy MeNaroriky, MCcUXoorii, couianbHoi podotn Ta MeHemkMeHTy [ myxiBebkoro HITY 1 m. O. JloxeHka.
Ilempogcokuii C. C. — KaHqUIaT TNEeAaroriyHuX Hayk, TOUEHT Kadeapyu KOMIT FOTepHUX HayK (aKyJIbTeTy
iH(opMarifHIX TexHosorH XMenpHUIbKoro HY.
3acexina T. M.— MOKTOp TI€NaroriyHuX HayK, CTApIIMK HAyKOBHUH CIIBPOOITHHK, 3aCTYITHHK AUPEKTOPA
Iacturyty megaroriku HATTH Ykpainu.

Aemopcwau? KoJieKmue ma eKkcnepmu.:

Amntonis O. M., boopsik JI. K., bpurancekuii [1. A., Bedeps T. M., BoporerkoT.I., ['ontapyk K. C., 3imuyk H. K.,
Kazimko O. C., Kaninina JI. M., Kosnenko O. I'., Jlyrpkosa C. /1., Hinsiea B. A., ITimankosceka M. K., PoeBa T.T .,
Ceupunenxo JI. O., Cuninpxuii FO. B., Cmuprosa O.10., Tomyzos O. M., ®panuyk P. B., Llanox JI. B., [opinosa H. C.,
Irmrenuk C. B., Hlep6ans I1. 1., Serxo B.C.

BinnosinaabHa 3a Bunyck npod. Jlroavmuaa Kaninina

30ipHuK 3aBJaHb 1JIsl PO3BUTKY NPHPOAHUY0-HAYKOBOI KOMIIETEHTHOCTi Y4HIiB y (opmari
PISA. Yactuna 1/ABTopchKkuii KonekTuB. 3a 3ar.pen. mpodecopa O.M. Tomy3oBa. Yiiagad: mpod.
JI.M. KaniHiHa [2-re enekTpoHHe BUgaHHs, fonoBHeHe]|. — KuiB : [legaroriuna mymka, 2023.-120 c.

ISBN 978-966-644-562-2

30ipHUK 3aBAaHb ISl PO3BUTKY MPHUPOAHMYO-HAYKOBOI KOMIIETEHTHOCTI YuHIB y ¢opmari PISA Bkmrouae
aBTOPCHKI KOMIIETEHTHICHO OPi€EHTOBaHI 3aBIaHHS, TECTOBI 3aIIUTaHHS 3 MPUPOIHUIO-HAYKOBOI TPAMOTHOCTI Ha
ocHOBI mpoOHUX TectoBux 3anmuTanb OECD PISA, npusHaueHWX i pPO3BUTKY MNPHPOAHMYO-HAYKOBOT
KOMIIETEHTHOCTI y4HiB. 30ipHHK MOKyTh BUKOPHCTOBYBATH 300yBadi OCBITH OCHOBHOI 1 CTapIIOi IIKOJIM, BYUTEIN]
3aKJIajliB 3arajibHOI CepelHhOl OCBITH, BUKIaAadi 3aKIaIiB MPOQiTbHOT cepeTHhOI OCBITH, CTYACHTH IIeIaroriqHuX
BUILIX HABYAIBHUX 3aKJIaiB.

Bunanns 3piiicieno B Mexxax Mopayns Kana Mone (620287-EPP-1-2020-1-UA-EPPIMO-MODULE)
2020-2023 pp. B IHCTHTYTI memarorikn HarionamsHOi akamemii memarorivHuxX Hayk Ykpainu. [limrpumka
€Bpomneticbkoro Komiciero »oro BUIAHHSA HE Tependadae MITPIMKY HOTO 3MICTY, KA BiIOOpakae JHIIE TyMKY
yuacHHKiB. KoMicist He MOKe HECTH BIIIOBIIAIBHOCTI 32 OY/Ib-sIK€ BUKOPUCTAHHS BMIIIIEHOT Y 301pHUKY 1H(OpMAIIil.

[Mpocumo Hancumath Bamri komeHTapi Ta mpomo3uuii o IMX MarepialniB Ha eNeKTPOHHY aapecy
international.projects.undip@gmail.com.

VK 373.5.[014.6:005.6](477:100)(048.83)

© Iucrutyt nenaroriku HAITH Ykpaian, 2023
© ABTOpCBHKHI KOJIEKTUB Ta €KCIIEPTH,
Tonyzos O.M., Kaninina JI.M., 2023
Cepis ISBN 978-966-644-726-8
ISBN 978-966-644-562-2 © Ilenaroriuna agymka, 2023



[lepegmoBa

30lpHMK KOMIIETEHTHICHO OpIEHTOBAHMX 3aBJaHb ISl YYHIB 13 IPUPOJHUYO-
HAYKOBOTO IUKITY IMiJATOTOBJICHO BYHUTEIIMH MATEMAaTHKH 1 TPUPOJHUYMX NUCIHIDIH Y
MeXax MporpaMu MiJBUILEHHS KBadi(ikaiii Jjsi BUMTENIB, IO 3IIMCHIOBANACS B MEXax
Monyns Kana Mone 620287-EPP-1-2020-1-UA-EPPIMO-MODULE) 2020-2023 pp. B
InctutyTi nenaroriku HarioHanbHO1 akaieMii mejaroriyHux HayK Y KpaiHu.

CruibHI IIHHOCTI — 3arajIbHOJIIOJICHKI, CIMEHHI, €KOJIOTIYHI — YYaCHHKIB MPOrpaMu
MiABUINEHHS KBamiikaiii sl BUMTETIB «EBpoIelchbKa SKICTh HABUAHHS JUIS Kparoi
YCHIIIHOCTI YYHIBY», KEPIBHUKIB €KCIIEPUMEHTAILHUX MaWIaHUMKIB [HCTUTYTY Tearoriku
HATIIH VYxkpainu, xoopmuHaropa i mozaeparopiB moxyns Kana MoHe Ta eKcrepris,
PO3YMIHHS BKJIMBOCTI PO3BUTKY MPUPOJHUYO-MATEMATUYHOI OCBITH SIK (DyHIAMEHTATLHOT
OCHOBH ISl THHOBAIIMHOTO CTAHOBIICHHS JIEPKABU CIYTYBaJd OCHOBOKO MAPTHEPCHKOTO
CHIBpOOITHUIITBA ISl JIOCSITHEHHSI CIUIBHOTO PE3YyJbTaTy MISUIBHOCTI — MIATOTOBKU J0
BUJaHHS 30ipHMKA 3aBAaHb 3 PO3BUTKY NPUPOJHUYO-HAYKOBOI Ta MaTeMaTHYHOI
IPaMOTHOCTI B paKypci AocsirHeHHs e PISA.

KomneTeHTHICHO Opl€HTOBaHI aBTOPCHKI 3aBJAHHSA MIATOTOBJIEHO BYMTEISIMH Ha
ocHOBI poOHuX TecToBuX 3anutanb OECD PISA Ta 3aBnans, ski 3a 00csrom abo 3M1CTOM
CXO1 Ha 3ampornoHOBaHl y BUMIipioBauax PISA, oIiHIOBaHHS SKHX 3/1HCHIOETHCS 3a
BIJINIOBIIHUMU KOJIEpaMH 3 METOIO0 TMOJIMIICHHS HABYAJbHUX pE3YJIbTATIB Y4YHIB JIs
nocsirHeHHsT mineid PISA, a Takox BigpemaroBaHo Ta IOONPAlbOBAHO EKCTEPTAaMH i
CTPYKTYPOBAHO B 301pHHUK.

ABTOpaMH BpaxOBaHO CTYIiHb CKJIQJHOCTI 3aBJaHb Ha pIBHI ONaHYBAaHHS
KOHIICTIIISIMH, HAYKOBUMH METOAaMH; BUPOOJICHHS 3AaTHOCTI iAeHTH(IKAIT MPUIUHHO-
HACJIIJIKOBUX 3aJICKHOCTEH, rpadiuHuX 1 Bi3yallbHUX JAaHWX; BU3HAYCHHS MPHUPOJTHUYO-
HAyKOBOTO ¥  MaTeMaTMYHOTO 3MICTy. 3aBlIaHHS CTPYKTYpPOBaHO 3TITHO 3
kiacudikamiiHiMA 03HaKaMu 3aBaaHb PISA (KoHTekcTH Ta cUTyallli, KOMIIETEeHTHOCTI,
0 BIAMPAIbOBYIOTHCS W PO3BUBAIOTHCS, 3HAHHS Ta CTABJICHHS 10 3HAHb, CUTYAIIIH,
uiHHoctel). KopekTHo chopMynboBaHI 3aBAAaHHS BIANOBIJAIOTH OCHOBHMM BHMOTam
TEKCTOJIOT1i, HaJalTh 3MOTY IMEpPEBIPUTH HE JIMLIE 3HaHHS (PAKTIB, a i CHPUSIIOTH
BUPOOJICHHIO BMiHb 3/100yBayiB OCBITU KPUTHUYHO aHANI3yBaTH W MPaLIOBATH 3 PI3HUMHU
BUJIaMU HaBeJIeHO1 1H(opMaIii.

3MICT aBTOPCHKHMX 3aBIaHb CIPHUITAME PalliOHATBHOMY BHKOPHUCTOBYBAHHIO
3100yBayaMu OCBITH TPUPOJHUYO-HAYKOBUX 3HAHb JJISi PO3B’SI3aHHS KUTTEBUX 3a7ay 1
BUPIIIEHHS TIPOOJIEM y peaTlbHOMY JKUTTI; 3aCTOCOBYBAHHIO CHCTEMHOTIO, AiSUTLHICHOTO U
IHTErpalifHOro TMIAXOIB Il TMPOBEJEHHS MiHI-JIOCIIPKEHb; CILJIBHOMY BHKOHAHHIO
3aBJaHb 1 e(EeKTHBHIA KOMYHIKAIlli B TpoIeci iX po3B’si3aHHA W BUPILMICHHS MTPOOIIEM;
1HTerpallii 31 3HAaHHAMH 3 THIIUX JUCIUILIIH 1 TaTy3el HayKu.

IaTerpoBani  aBTOPCHKI  3aBIAHHS, IIPEJACTABIICHI  IHHOBAIIMHMMH  1JCSIMH,
CTUMYJIaMH, OCOOMCTICHUM, JIOKaJIbHO-HALIOHAIILHUM 1 TJIOO0QJILHUM KOHTEKCTaMH,
KJlacTepaMu 3aBJaHb 1 JUCTPAKTOPaMH, IO PO3POOJIEHI BUYMTENSAMH, MPE3EHTYIOTh iX
(BUMTENIB) HE JIMILIE SIK YCHIIIHUX MMPAKTHKIB, a 1 IK KPEATUBHUX JTOCIITHUKIB.



ABTOpH 30ipHHMKA Majli MPAarHEHHs MOKPALIUTH SIKICTb HaBYaHHS MHIAJIITKIB Y
YUTaHHI, MaTEMaTHIll Ta MPUPOJAHUYUX HAyKax /10 €BPONEHCHKOTO IaTyHKY IUISXOM
PO3BUTKY KJIIFOUOBUX KOMIIETETHOCTEHN 1 HACKPI3HUX YMIHb.

30IpHUK aBTOPCHKUX 3aBAaHb 30PIEHTOBAHUN Ha Cy4acHY KOMIIETEHTHICHO

OpIEHTOBaHy METOJIMKY HaBYaHHS, BIJNOBIAa€e Kiacu(iKallliHUM O3HAKaM 3aB/aHb
PISA, chnpusitume peanizanii KOMIETEHTHICHOTO, MISJIbHICHOIO Ta IHTErpaliitHOrOo
MiXO0/IB y OCBITHHOMY MIPOIECI 3aKJIa/iB 3arajibHOi CEPEeIHbOI OCBITH W PO3BHUTKY
IPUPOTHUYIO-HAYKOBOI Ta MATEMAaTUYHOI TPaMOTHOCTI 37/00yBadiB OCBITH.
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IHTETPOBAHI ABTOPCBKI 3ABJAHHA

3ABJIAHHA Ne 1. «BUp06JIeHHsI KUCHIO JilepeBaMu»
Asmopka Poesa Temsana I pucopisna

JlepeBa ¥ iHIII POCIMHM BIJITPAlOTh MPOBIJIHY POJb Y JKHUTTI JIFOJAUHUA Ta BCHOTO
’KMBOTO Ha IJIAHET1, 00 CTBOPIOIOTH YMOBH ISl )KUTTS ¥ (DOPMYIOTH KJTiMar. A TOJIOBHE —
BOHH TOTJIMHAIOTH BYTJICKUCIINM T'a3 1 BUIUISAIOTH KUCEHb.

VY4eHi 3HalIUIM JaHi, 110 TUTBKU OJTHIN JIIOUHI Ha PIK MOTPIOHO JIIS AWXaHHS OIS
73 KT KUCHIO, SIKOTO y TIoBiTpi — 21%.

JlocnimKeHHs TOKa3yloTh, IO Pi3HI JepeBa BUPOOISIOTH Pi3HY KUIBKICTh KHCHIO.
VYsaBiTh co0i: 3a 100y ommH ny0 Bumimse 6musbko 0,413 xr kuchHro, xieH — 0,195 kr,
torosist — 0,431 xr, cocHa — 0,269 xr, keap — 0,373 kr, Bep6a — 0,190 xr, a mmma — 0,219
KT.

3aBaaHHA:
1. Ske nepeBo, Ha Bally JyMKY, € JiIepOM Y BUPOOHUIITBI KucHi0?(1 6an)
a. nay6
0. Tomous
B. Keap
r. COCHa

IIpaBuabHa BianmoBiasb: 0.

2. OOepiTh TBEPIKEHHS, SIKI HA Ball MOV, € NPAaBWIBHUMH (3a3HAuTe
"Tak" uu "H1") (2 6anu)
a | Bep0a BupoO:sie 3a 100y KMCHIO BIBi4l O1JIbIIIE, HIXK JTYO0.

06 | Jlinepom 3 BUpOOJIEHHS KUCHIO Cepe]l XBOMHUX JIEPEB € COCHA.

B | Jlromuni Tpeba mpubIM3HO 3 KT KUCHIO Ha A00Y.

\Y HOBiTpi, SIKUM JIuXae€ JII0AWHA, KNCCHb CTAHOBUTD JIMIIC IIEBHY YACTHHY.

IIpaBuabHi Bignosini: a — Hi, 0 — Hi, B — Tak, I — TaK.

3. Cepen mapameTpiB, 110 BIUIMBAIOTh Ha KUIBKICTh BHPOOJICHOTO KHCHIO
JepeBaMu, BHU3HAYTE Ti, 10 3YMOBIIIOIOTH OUIbIIE BHUIUICHHS KHCHIO COCHOIO
nopiBHsIHO 3 BepOoto (3a3Haute "Tak" uu "Hi") (2 6anu)
a | Bucora pocivan

6 | O6’eM kpoHU IepeBa

B | Ilnoma moBepxHi OKpeMoro JIMcTka

r | TpuBamicts nepioqy, KOIH 311HCHIOETHCS (POTOCUHTES



Оксана
Линия


IIpaBuabHi Bignosiai: a — rak, 6 — Tak, B — Hi, I — TaK.
4. Po3paxyiiTe, CKIIbKOX JIFOJIEH MOKe 3a0€3MeYnuTH KUCHEM OJIHA TOIIOJIs

MIPOTATOM POKY, SKIIO ii mepion Bererarii 180 116 Ha pik? (3 danu)

Po3p’si3anns:
1. Po3paxyemMo KiJIBKICTh KUCHIO, IO BUALISETHCS:
0,431 x 180 =77,58 (xr).
2.  TlopiBasiemo 77,58 Kr, 1110 BUPOOJIL€ TOMOJS MPOTATOM POKY, Ta 73
KT, 110 MOTP10HI OJHIN JIOIUHI 32 PIK.
BucaoBok: OnHa Tomosis 3a06€3ne4nTh KUCHEM TSl TUXaHHS OJHY JIOUHY.
Kpurepii oninioBaHHs:
e HagpeneHo po3paxyHOK 1 OTpUMAaHO MIpaBUIbLHUN pe3yibTatr — I oan.
e PesynbTar MOPIBHAHO 3 JAHUMU 31 CTUMYTY — 1 fa.
e [IpaBwibHO c(HOPMYJILOBAHO BHCHOBOK (OKPYIJIEHO 1 BKa3aHO, ILIO
JPYT1i JIOIUHI HE BUCTAUUTh) — I Han.

Buxopucrani mxepena:[1; 3; 7; 10;13]

Cruciaui onuc 3aBIaHHS:
1) KommnereHTHiCTh, 10 BiANPAlbLOBYETHCS:
HayKOBa I'PaMOTHICTh
2)  Ilpeamert: GioJsoris

IPUPOJTHUYO-

3) Kuac: 6
3apnanns | KommnerenTtHocTi PISA
BiiMOBiTHO 10 KomnerentHocTi KonTeker PiBennb ckiagHoCTi
Jep:kaBHOrO NPUPOAHUYO-
cTanaapry 0a3oBoi HAyKOBOI
CepeaHbOI OCBITH TPAMOTHOCTI
1. - KOMIIETEHTHICTh | HAyKOBa KonTteker I piBensb — yuHi 31aTHI
y ramysi IHTepIIpeTalis 1HMBITyanbHAN | iI€HTHU(IKYBATH MIPOCTI
MIPUPOTHUYNX JTAaHUX 1 JOKa3iB / TOKaIBbHUMI 3B’SI3KU Ta
HayK, IHTEpIpeTyBaTH J1aHi,
MaTeMaTH4IHa "ITpuponni poboTa 3 SIKUMH
pecypcu" OB’ s13aHA 3 HU3bKUM
piBHEM KOTHITUBHOL
BUMOTH
2. KOMITETEHTHICTh | HAyKOBa II piBensb — yuni
y ramysi IHTepIIpeTaLis MOXYTh
MPUPOTHUYNX JaHMX 1 JOKa3iB BUKOPHCTOBYBaTH
HayK 0a30Bi 3HaHHS, 100
3pOOHTH MPABUIBHUI
BHCHOBOK 110710
MIPOCTOTO HAOOPY
AHWX, 30aTHI
3aCTOCOBYBATH 3HAHHS
npeamMeTa, oo
IHTEpIIPETYBaTH JaHi.




KOMIIETEHTHICTD
y ramysi
MPUPOTHUYIMX
HayK,
€KOJIOT1YHAa

HayKOBa
iHTEepIpeTalis
JTAHUX 1 JOKa31B

KOMIIETEHTHICTD
y ramysi
MPUPOTHUYIMX
HayK,
MaTeMaTHYHa,
€KOJIOT1YHa,
BiJIbHE
BOJIOIIHHS
JIepKaBHOIO
MOBOIO

HayKOBa
iHTEepIpeTalis
JTAHUX 1 JOKa31B

III piBenb — yuHi
MOYKYTh Y MEHIII
BiIOMHX a00
CKJIQJIHIIIAX CUTYAITIsTX
3anpOIOHYBaTH
TMIOSICHEHHS B pasi
HasIBHOCTI IIEBHUX
IMAKAa30K

IV piBens — yuHi
MOXYTh
IHTEpIIPeTYBaTH JaHi,
OTpUMaHi 3 He JTykKe
CKJIaJIHUX HaOOpiB
TaHUX, POOUTH
BIIMOBIIHI BUCHOBKH,
1110 BUXOIATH 32 MEX1
HasIBHUX JAHUX, Ta
OOTPYHTOBYBATH CBiii
BUOIp.
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3ABJIAHHA Ne 2. «kKuc/10THI onmaau»

Asmopka Llopinosa Hamania Cmenaniena

MexaHi3M yTBOPEeHHSI KHCJIOTHHUX ONAa/IiB

Kucnotauii jomy yTBOPIOETHCS B PE3yJbTaTli peakilii MDK BOJOK 1 TaKUMHU
3a0pyIHIOBAILHUME pedoBuHaMH siK cyibdyp(IV) okenp 1 pisaux okcumaiB Hitporeny. Li
PCUOBMHM BUKUAAIOTh B aTtMocepy aBTOMOOUIBHHMN TPAaHCIOPT, METaTypriiHi
HIANPUEMCTBA I €IEKTPOCTaHLIl BHACIIAOK CBO€I AISUIBHOCTI M MMiJl 4Yac CIAJIOBaHHS
ByTUUIA Ta JiepeBHHU. BcTymaroum B peakuilo 3 BOJOK aTtMoc(epH, BOHU
MIEPETBOPIOIOTHCS. B PO3UMHH KHUCIIOT: CYJIb(ATHOI, CyIb(ITHOI, HITPATHOI Ta HITPUTHOI.
[ToTiM pa3oM 31 CHIFOM 44 JAOIIEM BOHH BUIAAAIOTh Ha 3EMITIO.

[Tpuponuumu mxepenamu HaaxompkeHHs cynbdyp(IV) okcuay B atmocdepy €
TOJIOBHUM UYMHOM BYJIKAHM M JIICOBI MOXEXi. TMM 4YacoM MPHUPOJHI HAIXOKEHHS B
arMocdepy okcuaiB HitporeHy moB’si3aHl mepeayciM 3 €lIeKTPUYHHMHU PO3psAiaMu, 3a
skux yTBoputhes HiTporeH(II) okcun, a 3rogom — HiTporeH(IV) okcua. 3HauHa yacTHHA
okcuaiB  HitporeHy  mOpuUpogHOTO  TOXO/DKEHHS — MEpPEepoOSIIEThCS B IPYHTI
MIKpOOpraHi3MamMu, TOOTO BKJIFOYEHA B O10XIMIYHHUI KOJIOOOIT.

[TorpanmuBmm B atmocdepy, I CIONyKa 3a3HAE HU3KK XIMIYHUX pEaKIliid, 10
NpU3BOAUTH A0 yTBOpeHHs Kucior. YactkoBo cymbpyp(IV) okcun y pesynbrari
(GOTOXIMIYHOTO OKMCHIOBaHHSI TepeTBOproeTbesi B cyibPyp(VI) oxcum (cipuanuii
aHTIIPU), SIKUIA pearye 3 BOASHOIO Maporo atMoc(epy, YTBOPIOIOYH aepo30J1i Cyb(haTHO
KUCIIOTH.

OcnoBHa yactuHa cynbPyp(IV) okcuay, 10 BUKHMAAETHCS, Y BOJOrOMY IMOBITPI
YTBOPUTH aepo30Jb Cyib(iTHOI kucioTu. Cynb(iTHa KHUCIOTa Yy BOJOTOMY MOBITPI
MIOCTYTIOBO OKHUCHIOETHCS JI0 CYJIb(aTHOI.

Aepo3sodi cynabhaTHOi Ta CyIb(ITHOT KUCIOT MPU3BOJATH A0 KOHJCHCAIl BOJASHOL
napu atMocepu 1 CTaloTh NPUYMHOIO KUCIOTHUX ONaAiB (Ao, TyMaHu, cHir). Ilig yac
CHAIIOBAHHS TMaJliBa YTBOPIOIOTBCS TBEP/Al MIKPOYACTUHKU CYyJb(dariB MeTamB (B
OCHOBHOMY TII1J] YacC CHaJIFOBaHHs BYTULIA), JIETKO PO3YMHHI Y BOJI, 10 OCA/HKYIOThCS Ha
IPYHT 1 pOCIMHAX, YTBOPIOIOYUM KHCJIOTHI pocu. Aepo3ofii cyibhaTHOI Ta CyiabhITHOL
KHUCJIOT CKJIQJA0Th ONMM3bKO 2/3 KHUCIOTHHX ONAiB, IHIIE MPUXOIUTHCS HA YaCTKy
aepo30JIiB HITPATHOI Ta HITPUTHOI, 110 YTBOPSTHCA MpH B3aeMoii HiTporeH(IV) okcumy 3
BOJISTHOIO ITAPO0 aTMOC(hEepH.

3aBaaHHA
1. SIki pe4OBUHHU CIIPUSAIOTH YTBOPEHHIO KUCIOTHUX onaiiB? (1 6a)

a. cynbpyp(IV) okenn 1 okcuau Hitporeny,

0. okcuau Hatpiro, Kamniro, AntomiHiro,

B. cynb(aTHa, cyab(]iTHA Ta HITpATHA KUCIIOTH,
r. okcuau Docopy ta KapOony.

IIpaBuibHA BiANOBIAL: a, B.
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2. Jlaiite B1AMOB1Ib HA TaKl TBep KeHHs (3a3HauTe "Tak" un "Hi") (2 6anu)

a | KucioTHi onajay yTBOPIOIOTHCS BHACTIOK JisSJIBHOCTI €JIEKTPOCTAHITIN Ta
MeTalypriiHuX MiNpUEMCTB.

6 | Ilig yac yTBOpEHHS KUCJIOTHUX OIAJIB HAsIBHICTh BOJM HE 00OB’SI3KOBA.

B | Oxcuau Cynwdypy Ta HiTporeny norpamisiors B aTMochepy BUKITIOYHO
yepe3 MPOMUCIIOBY JiSTTbHICTD JIOIUHU.

r | Okcunu Hitporeny nepepoOsitoThesi B 010XIMIYHUX MPOIIECax Y MPHUPO/IL.

IIpaBuibHi Bignosixi: a — tak, 6 — Hi, B — HI, T — TaK.

3. Hanumits (3 6anu)

a) GopMyJid OKCHUJIIB, IO € MPUUYUHOIO KUCITOTHUX OIA/iB;
0) pIBHAHHS peaKIiliii yTBOPEHHS LUX OKCHII;

B) PIBHSHHS peakIliii B3a€MO/I1i IIMX OKCHUJIIB 3 BOJIOKO.

Po3p’si3anHs
a) Okcuam, Mo € MPUYUHOIO YTBOPEHHS KUCIOTHHUX onafiB: SO,, SO;, NO,,
N,03, N,O:s.
0) piBHAHHS YTBOPEHHS OKCHU/IIB:
2802 + 02 = 2SO3,
N2 + 02 = 2NO,
2NO + 02 :2N02.
B) PIBHSIHHA PE€aKIilii OKCUJIB 3 BOJOIO:
SOz + HzO = HzSO3
SO3 + HzO = HzSO4
2N02 + Hzo = 2HN02
Kpurepii ouinroBanus:
a) Hamano ¢opMynu BCiX OKCHIIIB, IO CIIPUYHUHSIOTH YTBOPEHHS KUCIOTHUX
onamis — I oan.
0) Hamano Bci piBHSIHHS peakIlii OKCH/IIB, 110 CIIPUYHHSIIOTH KUCIOTHI OIajIH,
3 BoJow — I oan.
B) Hajano Bci piBHSIHHS peaxiiiii B3a€MO1ii OKCHIIB 3 BOAOO — I fait.

4. SIx MOXHa 3MEHIIUTH YTBOPEHHS KUCIOTHUX OMaiB? 3apoNOHyITe 3aX011
Ha MICLIEBOMY pIBHI1, Ha PIBHI JIep»KaBU Ta Ha PIBHI BCECBITHIX Oprauizauii. (3 oaiu)

Kpurepii oninroBanus:
e Hapmano npuxnaau 3axo/aiB Ha MiCIIeBOMY PiBHI — I fan.
e Hanano npukiiany 3axoaiB Ha piBHI AepkaBu — I oa.
e Hanano npukiiagu 3axo/1B Ha piBHI BCECBITHIX opraHizaiiii — I oan.
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5. 3anava (3 6anu)

Cynbdyp(IV) okenp y pe3ynbrati (POTOXIMIUHOTO OKHMCHIOBAHHS TIEPETBOPIOETHCS B
cynbdyp(VI) okcun (cipyaHuii aHTiIpHI), SIKUM pearye 3 BOJSHOIO Taporo aTtMmocdepu,
YTBOPIOIOYHN aep030Ti CYJIb(GaTHOI KUCIOTH.

OO06uucHiTh Macy CIp4aHOTO aHTIAPHIY, IO YTBOPUTHCA BHACHIIOK OKHCHEHHS
112 1 cynedpyp(IV)okcuny.

Po3p’si3aHHA:
1. 3anumemo piBHSIHHS peakii:
2SOz+ 02 = 2803
2. OOuyucauMO Macy CIpYaHOIO aHTIAPHIY, IO YTBOPHUTHCS BHACIIJOK
okucHeHHs 112 1 cynbdyp(IV) okcuny:

112 n XT
2802 + 02 = 2SO3
2 MoJb 22,4 11/MOIb 2 MoJb* 80 r/MoIb

x=112-160/44,8 =400 ().
Kpurepii oniHroBaHHs:
e [IpaBuibHO 3amucaHe pPIBHSIHHA PEaKliili yTBOPEHHS CIpYaHOr0 aHTiIpury — 1 oan
e HaBeneHo po3paxyHOK 1 OTPUMAHO MPAaBHIIBHUMA pe3yJjbTaT Macu CIpUYaHOIo
aHrigpuay — 2 éanu
IIpaBuabHa Bignosias : 400 1.

Bukopucrani xxepena:[2; 4; 10; 15]

Ctucaunii onuc 3aBIaHHA:

1) KoMnereHTHiCTD, 11(1) BiINPalbOBY€ETHCS: IIPUPOAHUYO-HAYKOBA
IPaMOTHICTh
2) Ilpeamer: xiMmist
3) Kuaac: 8
3aB KomnerentHocTi PISA
AaH BiAnMoBiaHO 10 KomnierenTHoC Konrtexcr PiBennb cki1agHoCTI
HA HepxaBHOrO Ti
CcTaHAapTy 0a30BOI | MPHPOAHUYO-
cepeaHbOI 0CBIiTH HAYKOBOI
TPAMOTHOCTI
1 - KOMIICTCHTHICTb y HayKOBE Konrekct I piBenb ckagHOCTI — y4HI
ray3i IPUPOJHUYHX | TTOSICHEHHS rJ100anbHUR BUKOPHUCTOBYIOTH 0a30B1 3HAHHS
HayK, SIBUILL npeaMera (Ximii), 1mo6
- eKOJIOTiyHa «Cran PO3Mi3HATH Ta iIeHTU(]IKyBaTH
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HaBKOJIMIITHBOI'O
CCpCaOBUILIA»

KOMIICTEHTHICTh Y | HAyKOBE
ramysi MOSICHEHHS
MPUPOTHUYIMX SIBHII]
HayK,

€KOJIOTIYHa

KOMITETCHTHICTh y | HAyKOBE
ramysi TIOSICHEHHSI
MPUPOJTHUYINX HAYK | SIBHII]
KOMIICTEHTHICTh Y | HAyKOBE
ramysi MOSICHEHHS
MPUPOJHUYMX HAYK | SIBHII]
KOMIIETEHTHICTb Y HayKOBE
raixy3i IpUPOJHUIUX | TTOSICHEHHS
HayK, SIBHII]
MareMaThuyHa

TMIOSICHEHHS POCTUX HAYKOBUX
SIBUIII

I piBeHb cxitagHOCTI — yUHI
BUKOPHUCTOBYIOTH 0a30B1
3HaHHA MpeaMeTa (Ximii), Mmoo
pO3Mi3HATH Ta IIeHTU(IKYBATH

I piBenb — yuHi 31aTHI
BUKOPHCTOBYBAaTH 0a30Bi
3HaHHS MpeIMeTa

I piBenb — yuHi 31aTHI
BUKOPUCTOBYBAaTH 0a30Bi
3HAHHA IpeMeTa

II piBeHb — y4HI MOXYTh
BHUKOPUCTOBYBAaTH 0a30Bi
3HAHHA 3 XIMIT Ta MATEMATHKH,
1106 3p00UTH NPAaBUIBHUN
BHCHOBOK IIIOJIO TIPOCTOTO
Habopy aHUX
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3ABJAAHHA Ne 3. «3aMiCbKHUM Oy AMHOK»

Asemopka Beuepsa Temana Muxatiniena

[TpoexTn 3amicbkux OyJAMHKIB MOKYTh BPaxOBYBaTH O€3J1i4 BUMOT, MOOaXaHb 1
HaBITh NMPUMX IXHIX BJACHUKIB. AJI€ 3aBXIHU 1X «PITHUATHY 3arajabHa 0COOJHMBICTh — O€3
HAJIIHHOTO JaXy HIKOJHM HE 00XOAUTHCS JKOJHA 13 CIIOPY/I. Y IIbOMY IMHUTAHHI MepeyciM
MOBUHHI BPaXOBYBATHCS CHEIU(IUHI BUMOTH JI0 I[LOTO €JIeMEHTa OyI0BH.

3aBnanns 1. (2 6anu)

Jlax OymuHKY MOKe MaTH pizHY (hopmy,
a TaKkoX PIBBHUA KyT HaXWIy MOKPIBIL
BuMmiproBatn yXua MOKHA MaTeMaTHYHUM
crocoooM 0€3 BHKOPHCTaHHS CIelladIbHUX
reose3nunux npwiaaiB. [Llo6 nmozHauntu et
napameTp (Ha Man.l TmOKa3zaHWl OyKBOIO
rpelbKoro aiagasiTy o), JOCTaTHHO 3HATH JIBA
noka3Huku: H — Bucoty migiiomy cxuiy, L —
JIOBKUHY TIPOEKIIlT CXWIIy HA TOPU3OHTAIBHY
TUTOTIUHY .

dopmya s po3paxyHKiB KyTa HaXWTy MTOKPIBIIL:
a=H:L -100%.
3HAUIITh KyT HAXWIY J1axy JUIsl IBOCXUIIBHOTO
CUMETPUYHOTO JaXy 3 OJHAKOBHUM yXHJIOM B OOWIIBi
CTOPOHHU JIEPEB’STHOTO OyJIuMHKA 7X7 M, 3 BUCOKOIO
migomy cxuny 0,85 m (Man. 2).
A) 12,1% b) 16,2% B) 24,3% I') 36,6%
IIpaBuibHa BiANOBIAL: B

3aBnanns 2. (2 oanu)

Yxun mokpiiai 000B’SA3KOBO MOTPIOHO 3HATH ISl TOTO, 00 HE TTOMIJIUTUCS 3
BUOOPOM TMOKPIBEJIBHOIO MaTepiany. Sk mnpaBuiio, BUPOOHUKH JAIOTh JETAIbHY
1H(pOpMAaIliIo 3 MPUBOJY PEKOMEHJIOBAHOTO YXWIYy MOKpiBii. Hampukiaa, Ha mMoiorux
Jaxax 3a3BUYail BUKOPHCTOBYIOTH PYJIOHHI MaTepiaiiu, a 3a KpyTHU3HU B 15 rpamycis
HITYy4YH1 BUpOOU OyayTh HempumycTumi. Biabin qOoKIagHI BIIOMOCTI 3 IIbOTO MUTaHHS
MO>KHA 3HAWTH B TAOJINIII, IO HABOJIUTHCS HIDKYE.

TokpiBesunii MaTepiar MiHIMaJIbHUM KYT HaXWIy Aaxy
I'panycu %
ITokpiBiis 3 pyJIOHHUX OITYMHHX MaTepiaiB 4° 7,0
Indep 9" 15,8
['Hyuka yepenuus 11° 19,3
IpodHacTHI 12° 21,1
Mertanouepenuiis 14° 24,9
I'MuHsSHA 4yepenui 22" 40,4
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Bukopucrasiim nani Tabauili, o0BeaiTh « Tak» ado «Hi» 1151 KOKHOTO TBEP/HKEHHSI.
a | BuOip nokpiBeabHOro Marepiainy
Ha monornx naxax He BUKOPUCTOBYIOTh TIMHSIHY YEPEITHUITIO.
B | PynonHi marepiaim MOXHAa BHUKOPHCTOBYBaTH 3a KPYTH3HH Aaxy B 45
rpaayciB.
r | 3a KpyTW3HH Jaxy B 15° MOIIMPEHO 3aCTOCOBYIOTH IIU(eEP.
[lokpiBmo OyauHky 3 KyroM Haxwily 20 rpaayCiB NOKPHUBAIOTh
METaJIOYEPETUIICIO

(@)

IIpaBuabHa BiANMOBIAL: a — Tak, 60 — Hi, B — Hi, T — Hi, T — TaK.

3aBnanns 3. (3 6anu)

BrnacHuku 3amickkoro OyIWHKY BHUPINIAIM BCTAHOBHTH JOMAIIHIO COHSYHY
CTaHIlil0 Ha Jaxy cBoe€i OymiBimi. COHSYHI TaHeIl BUPOOJSIIOTH EJIEKTPOSHEPTII0 3
eHeprii cBiTia. BiAmoBimHO, iX BCTaHOBIEHHS TMEPEAyCiM BHU3HAYAETHCS THUM, III00
SKHANUOUIBINE CBITIIOBUX MPOMEHIB MOTPAILISIIO HA TUIONTY MaHEeIeH M ONTUMaThHUM
KyToM. JlJisi po3paxyHKy ONTHUMAJIbHOIO KyTa MaHeleil 1HOAl KOPUCTYIOTHCS TaKOIO
bopmyIioro:

OnTtumanbsHull KyT = reorpadiuna mupora x 0,76 + 3,1°.

3’acyiume:

A) OnTumasnbHe TOJ0XKEHHS CXUITY J1aXy BIIHOCHO CTOPIH TOPU30HTY.

b) Po3paxyiiTe onTUMabHUHN KyT TaHEJIeH B MEpeaAMICTI XapKoBa.

IIpaBuibHa BIANOBIAB:

A) OntumanbeHa opieHTallis qaxy OyAuHKY — 1€ miBAeHb. Pi yac BCTaHOBIIEHHS
naHeseil y MiBACHHOMY HAnpsIMKy BOHU OTPUMYIOTh HaWOLIBIIY KUTBKICTh COHSYHOTO
BUINIPOMIHIOBaHHS TOPIBHSHO 3 THIIMMH CTOPOHAMH TOPU3OHTY.

B) 50°x0,76 + 3,1° = 41,1°.
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Kpurepii ouinroBanus:
e Hageneno mpaBuibHy Opi€eHTaIlito naneneu — 1 oan.

e Hageneno npaBuibHE 3HAYEHHS KyTa 32 OPMYJIIOIO came isi XapKoBa —
2 o0anu.

3aBnanns 4. (3 6anu)

SIKIIIO KIIBKICTH OMAIIB y MICIEBOCTI, A€ 3HAXOAUTHCS OYIWHOK, BEIHMKA, TO KYT
HaxXW1y Kpaie poouty B 45°. 3a MiHIMAnTbHOT KiMBKOCTI OMaIiB KyT HAXHMITY JaXy MOYHA
3poOUTH B 30°. VBaxmo pO3IJISIHBTE KJIIMATWYHY JiarpamMy W JaiTe BiJIIOBiIb Ha
3aIIUTaHHS.

= L Altitude: 10Sm Climate: Dfa “C: B.8 J °F: 47.8 mm: 610 / inch: 24.0 mm inch
BE 320 I 7O 2.8
77 25 2.4
B8 20 2.0
59 s 1.6
50 10 1.2
41 s 0.8
32 o0 0.4
23 =% 0.0

oL oz [ 04
Copyright: CLIMATE-DATA.ORG

A) Y sxomy perioHi YKpaiHM po3TallloBaHa METEOCTAaHIIIsI, XapaKTePUCTUKA KIIIMaTy
KO TMOJJaHO HA KJIIMATHYHIN Jiarpami?
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b) Axwuii Tun kiIiMaTy BoHa XapakTepusye?

B) SIki Bami pekomeHanii o0 KyTa HaxXuiay JaxiB OyJIMHKIB JaHOi MiCIIEBOCTi?
Bignosiab

A) e XapkiBmuHa i3 IIEHTPOM y MICTi XapKiB.

b) IlomipHO-KOHTHHEHTANBbHUI TUT KiiMaTy. KinbkicTh onajiB y XapKoBi € 3HAYHOIO
(3 omazlamMu HaBiTh B OCYUUIMBUH JIFOTUH MICSLb Y CEPETHbOMY 42 MM).

B) Omamu B MICTI BHIANalTh JOCUTH PIBHOMIPHO MPOTATOM POKY. 3a PIiK Yy
cepenHboMy 610 MM, y UepBHI MaKCUMAILHO 66 MM, TOMY KyT HaXWJTy TIOKPIBJI1 Kpare
pobutn Gmmkue 10 45°.

Kpurepii oninroBanHs:

e [IpaBunbHO BKa3aHo perioH — I da.
e [IpaBuibHO BKa3aHoO THI Kiimary — I oau.

e [IpaBmibHO 3p00JICHO BUCHOBOK IIOJIO KYTYy Haxuiy — I oan.
Bukopucrani mxepena:[8; 11; 14; 20]
Ctucauii onuc 3aBJAAHHA:

1) KoMmneTeHTHiCTb, 1110 BiIMPaNbOBYETHCS: IPUPOTHUUO-HAYKOBA TPAMOTHICTh
2) IIpenmer: reorpadis

3) Kuac: 7-8.
3aBganna | KommereHTHOCTI PISA
BiZiNOBiIHO 10 KomnerenTHoCTI Konrekcr PiBenb cki1agHoCTI
Jep:xaBHOrO NMPHPOAHNYO-
cTaHaapry 0a3oBoi HAYKOBOI
cepeiHbOl 0CBiTH TPaMOTHOCTI
l. - KOMIIETEHTHICTh | HAyKOBa KonTeker I piBenb — yuHi 31aTHI
y ramysi IHTEepIIpeTalis JIOKaJIbHUI i1eHTUdIKyBaTH TTPOCTI
IPUPOTHUUMX aHUX 1 TOKa3iB 3B’S3KH Ta
HAyK, "[Tpuponni IHTEpIpETYBaTH JIaHi,
- MareMaTH4Ha pecypeu" poboTa 3 IKUMU
IIOB’513aHAa 3 HU3bKUM
PiBHEM KOTHITUBHOL
BHUMOTH
2. - KOMIIETEHTHICTh | HAyKOBa II piBeHb — yuHI MOXYTh
y ramysi IHTepIpeTalis BUKOPHUCTOBYBaTH 0a30Bi
IPUPOTHUUMX IaHKX 1 JJOKa3iB 3HaHHS, 100 3pO0UTH
HAyK, NPaBUIILHUI BUCHOBOK
- MaTeMaTu4Ha I0/[0 TIPOCTOrO HAOOPY
JIAHUX, 30aTHI
3aCTOCOBYBATH 3HAHHS
npeaMeTa, oo
IHTEpIpETYBaTH JIaHi.
3. - KOMIIETEHTHICTh | HayKOBa III piBeHb — yuHi MOXKYTh
y Tanysi IHTEepIpeTAalis Yy MEHII BiIOMUX 200
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[PUPOAHUINX
HayK,
€KOJIOT1UHa

AaHUX 1 TOKa3iB

KOMIIETCHTHICTh
y ramysi
TIPUPOTHAINX
HayK,
MaTeMaTH4Ha,
€KOJIOT14Ha

HayKOBa
IHTEpIpeTallis
JIAHKX 1 IOKa3iB

CKJIQIHIIINX CUTYAIIisX
3aIpOTIOHYBaTH
TIOSICHEHHS B pasi
HAasIBHOCTI IEBHUX
MiAKa30K

[HTeppeTaris JaHx

IV piBensb — y4Hi MOXYTb
IHTEpIpeTyBaTH JIaHi,
OTpUMaHi 3 He AyXe
CKJIaTHUX HAOOpIB TaHUX,
pOOUTH BiAMOBIIHI
BHCHOBKH, 110 BUXOJISITh
3a ME)XI HassBHUX JIaHHX,
Ta OOTPYHTOBYBATH CBIii
BUOIp.

19



Оксана
Линия


3AB/JIAHHA Ne¢ 4. «KKanesia Meaivi»

Aemopxa Ka3zimko Onvea Cepeiisna

MapmypoBy kareny Meniui nipu diopeHTiiicbkii nepksi Can-JlopeHiio, cTBOpeHy
Mikenanmxeno B 1519-1534 poku, ouuctwim Big Opyay 3a JOMOMOTOI BOCHMH
mramiB Oaktepit Buny Serratiaficaria SH7. 1ls Oakrepiss Xap4y€eThCs OpPraHIYHUMHU
3aJIMITKAMH 1 3/1aTHA 3°iCTU Opy., IO CTOJITTSAMHU OCiJIaB Ha CTAaTysX, ajie BOJHOYAC
BOHA HE 3arpoye MapMypy i HELIKiuIMBa /s MIOAUHM. [i yCHilIHO BUKOPUCTOBYIOTh,
00 OYMCTUTH 3e€MIIIO BiA po3nuBiB HadTu, y Kamemni Meniui mramu Serratiaficaria
SH7 ouncTUiu MOBEPXHIO capkogaris, a TAKOXK MapMypoBi 00JIHYYs i BOJIOCCS TE€POiB
CKYJBOTYPHUX KOMIO3ULINA. BoHM Bopanucs HaBiTh 3 INMMOOKUMM IUIIMAMU — CJT1IAMH
PO3KJIaJJaHHsl OPTaHIYHUX CIIONYK, SIK1 32 JOBI'1 pOKHA OYKBaJbHO B’INHCS B MapMypOBi
MOBEPXHI.
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Jlunamiky 3pocTaHHd OakTepiaibHOI MOMYJIALIl MOXHA MOJIUIUTH HAa YOTHPHU
da3u, KoMM MOMmyJsiis OakTepil MOTparuisie B CEpepoBHINE, Oarare Ha IOKHUBHI
PEUYOBHMHHM, OPTraHi3MU TOYMHAIOTH a/IallTyBATUCh O HOBUX YMOB.

C

T

[lepma ¢asza MoBUIBHOTO 3POCTAHHS YHUCENBHOCTI — MEP10A aganTtauli 0akrepii 10
cepeloBUIIA, HACTyNHA (pa3a — MIBUJIKHUNA PICT, KOJM MOKUBHI PEYOBHHU 3aCBOIOIOTHCS 3
MaKCUMAaJIBHOK IIBUAKICTIO O THX IIp, TIOKH OJHA 3 KUTTEBO HEOOXIAHHUX CHOJYK HE
3aKIHYUTHCA 1 LI€ HE MOYHE MPUTHIYyBaTH picT nomyssiuii. TpeTrs ¢asza € cranioHapHOIo,
BOHA MOYMHAETHCA 3a HecTadl MokUBHUX peuoBuH. DiHanmbHa daza — gaza cMepTi, KOJu
3arac Mo>XMBHUX PEYOBUH BUUYEPITY€ETHCS 1 OaKTepii TMHYTh.

1. O1iHiTh NPaBUWIBHICTh TBEPKEHB (3a3HauTe « Tak» un «Hi») (2 6anu)

1. | Bigpizku A 1 D — 30Ha necuMyMy po3MHOKEHHS OaKTepi.

2. | Bigpizok B — 30Ha onTMyMy poCTy HOMyJIsIii OakTepiu.

3. | Bigpizok C —30Ha, y sIK1il HO’KMBHI PEYOBUHU CIIOKUBAIOTHCA 3
HaWOUIBIIO0 MBUAKICTIO.

4. | Bigpizok D —30Ha cMepTi OakTepiil yepe3 HecTauyy MOXKUBHUX PEYOBHH.

IIpaBuabHi Bigmosini: 1 — Hi, 2 — Tak, 3 — Hi, 4 — Tak.

2. Slxuit mapamerp nmoTpiOHO 3MIHUTH, 11100 TTOIOBXUTH a3y B 3a wacom? (1 dan)

a. Jlonatu GakTepiit y cuctemy

0 [TigBUIIUTH TEMIIEpaTypy B CUCTEMI

B. 3HU3UTHU TUCK Yy CUCTEMI

T Jloatv MO)KUBHUX PEYOBUH Y CUCTEMY

IIpaBwibHa BiANOBIAL: T.

3. Illo Oyxe 3 nonynsuiero Serratiaficaria SH7 micyisi HOBHOTO OYUIIICHHS Kanean
Meniui? (2 6anu)
IIpaBuwibHa BiANOBiAbL: OakTepli 3arUHYTh.
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BapianTu HenpaBWIbHHUX BiANOBigei:
- 3HaWIyTh IHIIY 1XKY;

- OynyTb Xap4yyBaTHUCS MapMypPOM;

- BIIAJQYThb y CIUIYKY.

Buxopucrani mxepena:[3; 4; 10; 20; 22];
maTepian 3 caiTy https://vokrugsveta.ua/science/v-italii-statui-mikelandzhelo-spasayut-

s-pomoshhyu-plotoyadnyh-bakterij-24-06-2021

Crucauii onuc 3aBJIaHHA:

1) KoMneTeHTHICTh, 110 BiAMPaNbOBY€ETHCS: MPUPOTHUYO-HAYKOBA TPAMOTHICTH
2) IIpeamet: 6ioJOTis 1 €KOJIOTIS

3) Kaac: 10
3aBnanns | KommnerenTtHocTi PISA
BiAMOBiHO 10 KommnerentHocTi KonTekcer PiBennb cki1agHoCTI
Jep:kaBHOTO NPUPOTHUYO-
cra”aapry 0a30Boi HAYKOBOI
cepeIHbOI OCBITH TPAMOTHOCTI
l. - KOMIIETEHTHICTb Y HayKOBa Konrekcr I piBeHb — yuHi 31aTHI
ramysi IHTEepIpeTalis JIOKaJIbHUN imeHTudiKyBaTH MPOCTI
NPUPOIHUYMX HAYK, | JaHUX 1 JIOKa3iB 3B’SI3KU Ta
- MaTeMaTUYHa, «Cran IHTEepIpeTyBaTH J1aHi,
- €KOJIOT1YHA HaBKOJIUIII- poboTa 3 SIKUMH
HBOT'O OB’ s13aHa 3 HU3bKUM
CepeIOBUILA» pIBHEM KOTHITMBHOI{

BHUMOI'

2. - KOMIIETEHTHICTb Y HayKOBa I piBeHb — yuHi 31aTHI
ramysi IHTEepIIpeTalis imeHTudiKyBaTH MPOCTI
NPUPOIHUYMX HAYK , | JaHUX 1 JIOKa3iB 3B’SI3KU Ta
- MaTeMaTUYHa, IHTEepIpeTyBaTH JIaHi,

- €KOJIOT1YHA poborta 3 SIKUMH
MIOB’s13aHa 3 HU3bKUM
pIBHEM KOTHITMBHOI
BUMOTH

3. - KOMIIETEHTHICTb Y HayKOBa II piBeHb — y4HI MOXYTb
ramysi IHTEepIpeTalis BUKOPHCTOBYBaTH 0a30Bi
NPUPOIHUYMX HAYK, | JaHUX 1 IOKa3iB a00 HayKOBi 3HaHHS
- €KOJIOT1YHA IIOZICHHOTO BXKUTKY,

100 3poouTH
NpaBUIBHUN BUCHOBOK
I0JI0 TIPOCTOTO HAbOPy

TaHUX
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3ABJIAHHA Ne 5. «Bipyc»

Asmopka Ka3zimko Onvea Cepeiigna

OxkcaHa miepexBopijia Ha TPHUI 1 3ampocwiia MmoaApyry €By B TOCTI uepe3 5 JHIB
micIis movyaTky nepediry xsopobu. Mama €Bu 3a00poHmIa il 1TH 10 IOJIPYTH PaHIIIIe, HIXK
yepe3 THXK/ICHb.

IIpouumaiime mexcm.

Bipycu rpuny HecTiiiki B JOBKULII, NpU KIMHATHIN TeMIiepaTypl pyHHYIOThCS
IpOTATOM ACKiIbKOX roauH. [1in giero 3BuyaitHux Ae3uH(piKyBaJIbHUX PO3UMHIB TOCUTD
mBuAKO TUHYTh. HarpiBanHs a0 50-60 C i1HakTHBYye BIpYCHM BIPOJOBXK KIJIBKOX
XBWJIMH, BOHHU IIBUJKO TMHYTbH 111 BILIMBOM YJIbTPa(i0JI€TOBOrO OMPOMIHEHHS.

Jlxepernom 1 pe3epByapoM JIOJCBKOTO TPHUIy € TUIBKM XBOpa JIIOJUHA.
InkyGariitnuii nepion Tpusae 1-7 nHiB (y cepeanbomy — 2 1Hi). [lepion 3apaznuBocTi y
nopociux — 1 neHp mepes 170 5 AHIB MICis MOsSBU CUMNOTOMIB (iHOM1I HaBiTh j0 10
JTHIB), @ B MQJIUX JITeH — JeKiabka AHIB meped 1>10 gHIB micis MOSBH CHUMIITOMIB.
[Ticns oxy>xaHHS B IIOAUHU (OPMYETHCS IMYHITET J0 LILOTO IITaMy Bipycy.

3aBaaHHAa:
1. OwiHiTh TPaBWIBHICT HaBEJAEHUX TBep/keHb (3a3Haure "Tak" um "Hi")
(2 banu)

[Ticnst oxy>xanHs OKcaHU KIMHATY 1 IPEAMETH JOMAIIHBOI'O BXKUTKY HEOOX1IHO
ne3uH(iKyBaTH, TOCYA 1 OUIM3HY MPOKUI ITUTH

0 | €Ba moxe 3apazutucs Biag Oxcanu

B Mama €BU TOMUJIIETBCS: MOXKHA HTH oapasy TICTIS TOT'O, K 3HUKJIM CUMIITOMH

r | OkcaHa OLIbILIE HE 3aXBOPIE HA TPUIL

IIpaBuiabHi Bignosini: a — Hi, 6 — Tak, B — Hi, T — HI.

2. Tlpoanamizyiite TeMrepaTypHy KpUBY XBOPOTO Ha TpHIl. SIke TBEpKEHHS HalKpaIie
orucye ioro cran? (1 o6an)

3.
i 15 B 1 AR R ]
Fa
A ..F-l f
W
=1 ;i
B . 63 e I
aT
2] .‘ﬁ.rr
36
e o 10 1%

[Hi xBopo6bM Asm Bonmaeie
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1. JoOoBi KoJIMBaHHS TEMIEPATYPH CBIYATH PO XBOPOOY.

e. Ha 13-ii nens xBopoOU Temriepatypa Tijia XBOPOTO HE MEPEBUIILYE HOPMHU.
k. Temmeparypa Tiia XBOPOTo KOJUBAETHCA B Mexkax Bij 36,6 ° mo 38,8 °.

3. XBOpuUi MaB MMiIBUIIEHY TEMIIEpaTypy Tijia ynpoaoBx 20 JHIB.

IIpaBuwibHa Bianosiasb: 0.

4. PosrnsHpTe MadtoHKU. YoMy JIIKyBaHHS 3aXBOPIOBaHb, SIKI BUKJIMKAIOTH 111 KUBI
OpraHi3MH, CyTTE€BO BiApI3HAEThCA? (3 Oanu)

CkJaiHUKM NPABWJIbHUX BiNOBieii:

Bianosizi, 110 MOCUIAalOTECS HA BIpyCHE Ta OaKkTepiajibHE MOXOIKEHHS XBOPOO.
Jist JiKyBaHHS TPUITY MOKHA BUKOPHUCTOBYBATH MPOTUBIPYCHI MpenapaTu, aHTUOI0THUKH
He eeKTHBHI MPOTH HBHOTO, Yepe3 Te, 10 BIPYCH, HA BIIMIHY BiJ OaKkTepiil, HE MalOTh
BJIACHOTO MeTaboJli3My, a BHUKOPHCTOBYIOTh CHCTEMH CaMoi KIITHHHU. bakrepiaibHi
3aXBOPIOBAHHS JIKYIOTh 3a JOMNOMOTOI AHTHUOIOTHKIB, i SIKMX CIIpPSIMOBaHa Ha
KOMITOHEHTH KJIITUH OaKTepiil, IKUM HEMA€ aHAJIOTIB Y JIFOJICHKHUX KITITHHAX.

Jlikapchki TpenapaTd TOBMHEH MPU3HAYUATH JIKAp: 1HKOJIM TPH  BIPYCHUX
3aXBOPIOBAHHSX MOXYTh PO3BUBATHUCS CYITyTHI OaKTepiaibHi 1HEKIIii.

BapianTu HenmpaBWJIbHUX BiANOBiI€H:
Yeci indeKIiiHI 3aXBOPIOBAHHS JIIKYIOTh 32 IOTIOMOTOI0 aHTHO10THKIB.
Mo>kHa 3pO0OUTH ILIETUICHHS.

Kpurepii oninroBanus:

e Bka3zaHo npo BIAMIHHICTG y 30yaHuKax — I 6an.

e BkazaHo, 1m0 aHTHUOIOTMKM BIUIMBAIOTh HA KIITHHHI TMPOIECH B
OakTepisix, SKMX HEMA€E y KIITUHAX TLIa JIOAUHU, TOMY BOHU €(EeKTHBHI
npotu OakTepil, ajie He BipyciB — I oan.

e Bkazano Ha HEOOX1HICTh MPOPECIHHOrO NpU3HAYEHHS JIIKIB — I fa.

Bukopucrani mxepena:[4; 10; 16; 22; 27];
https://en.ppt-online.org/99544
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Cruciauid onuc 3aBAaHHA:

1) KomneTreHTHicTh, 10 BiANPambOBYEThCSI:  MPUPOJTHUYO-HAYKOBA
IPaMOTHICTh
2) Ipeamer: GioJoris
3) Kaac: 8
3aBnanns | KommereHTHOCTI PISA
BiiMOBiTHO 10 KomnerentHocTi Konrekcr PiBennb ckaaxHoCTI
JepxkaBHOTO NPUPOIHNYO-
cTanaaprty 0a30Boi HAaYKOBOI
CepeIHbOI OCBITH TPaMOTHOCTI
- KOMIICTEHTHICTb | HAyKOBE Konrekcr I piBeHb CKI1aIHOCTI —
y raiysi NosicHeHHs Byl | JIOKaIbHUi/ V49HI BUKOPHUCTOBYIOTh
MIPUPOTHUYNX HAI[lOHATBHUI | 0a30Bi 3HAHHS MPEIMETa,
HayK, 100 po3ITi3HATH Ta
- cowjajbHa iaeHTH]iKyBaTH
«310poB’s Ta MTOSICHEHHS IPOCTUX
3aXBOPIOBAHHS» | HAYKOBHUX SIBHII
- KOMIIETEHTHICTb | HayKOBa II piBeHb — y4Hi 31aTHI
y raiysi IHTepIIpeTalis 3aCTOCYBaTH 3HAHHS
MIPUPOJIHUYNX JIAHUX 1 TOKa3iB npenMera Ha piBHI Horo
HayK MoOYTOBOTO PO3YMiHHS,
100 BUSIBATH BIIIIOBiIHE
HayKOBE ITOSICHEHHS,
IHTEpIPETYBATH JaHI
- BUIbHE HayKOBE III piBeHb — yuHi MOXKYTh
BOJIOIHHS MTOSICHEHHSI SIBHII] BUKOPHCTOBYBATH 3HAHHS
IepKaBHOIO npeaMeTa Ha
MOBOIO, JIOCTaTHBOMY PiBHi, TII00
-  KOMIIETEHTHICTb ineHTrdiKyBaTH Biomi
y raiysi sIBUINA 200 MOSICHUTH 1X
TPUPOTHUINX
HayK
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3ABJAAHHA Ne 6. «BakuuHauis Big Covid-19 y cBiTi Ta B YKpaiHi»

Asmopka lliyankoscoxa Mapuna Kocmanmuniena

Ak BinOyBaeThCs TpoIleC BaKIMHAIIT B CBITI? SIK 3aCTOCOBYE BaKIIMHHU OUIBIIICTH
KpaiH 1 mo BigOyBaeTbess B Ykpaini? Ilpo me MokHa 3HaiiTh iH(pOpMaIlito Ha CalTi
https://www.bbc.com/ukrainian/features-56023268.

[Tutanns mernerHs Big Covid-19 € HaI3BUYAMHO aKTyaJlbHUM Y CBITI Ta B YKpaiHi.
Jia edexkTrBHOT BakuMHAII NOTpiOHA 37aro/pKeHa poOOTa BUEHMX 1 OpraHizarii, sKi
3a0e3neuyroTh POo3poOJeHHS W BUTOTOBJICHHS BaklMH. BojgHouac Haa3BUYatHO
BaYKJIMBOIO € TUTITHA CIIBIIPAL YPSAIB 1 BIANOBIJAIBHUX YCTAHOB 3 OXOPOHHU 3/I0POB’S1.

JupekTopka BiIUTy MIKHApOJHOTO MPOrHo3yBaHHs B Economist Intelhgence Unit
(EIU) Arare Jlemape npoBea JeKiJIbka MacIITaOHUX J0CHiKeHb 3 i€l Temu. [i yctanosa
JOCHipKyBaa iHQPACTPYKTypy OXOpPOHH 3/I0pOB’sl, HEOOXIAHY IS JOCTaBKH BaKIUH
JIOASIM, YHMCEbHICTh HaceleHHs ¢ (iHaHCOBI MOXIUBOCTI KpaiH. [Ipononyemo
O3HAWOMHTHUCS 3 IIMMU JITAHUMH B TaOnMi JUisl Aeskux kpaiH €Bpornu. Takox MoxkHa
ckopucTtaTucs iHpopMalliero Ha caifti: https://www.bbc.com/ukrainian/features-56023268

Tabnuys.
PiBenb BaknuHaiii B kpainax €sponu
Omnosneno nani 23 xoBTHs 2021 p.
Kpaina KiabkicTb 103 Ha Bceboro 103
100 sroneit

Typeuunna 134,0 113971 512
Himeuunna 131,0 109 892 041
Pocis 67,6 98 585 601
Opaniris 143,5 96 920 975
Benuka bpuranis 138,9 94 756 683
ITamis 145,1 87 580 232
Icnanis 151,8 70 982 052
[Tonpmma 101,3 38280933
Hinepnanau 138.,6 23793 422
Benbris 143,9 16 741 664
Ykpaina 33,2 14 446 255
[IBemis 139,2 14 142 963
['pemis 119,5 12 394 549
YropuuHa 125,7 12111107
Uexis 111,0 11908 803
ABCTpist 124,1 11218 245
PymyHis 58,2 11134 093
[ Beitapis 123,7 10 778 679
A3zepbaiikan 89,9 9194 432
JlaHist 151,6 8 813 691
Dianguais 142.4 7 903 147
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Hopgeris 144,5 7 895 768
Ipnanmis 1459 7271 200
Cep0ist 96,7 6 678 484
CraoBayunHa 87,0 4752 324
XopBaris 86,2 3520 008
JInTBa 123,0 3309016
bonrapis 38,1 2 628 498
[pys3ist 47,7 1 899 938
AnOanis 63,2 1 816 580
JlaTBisg 95,1 1776 171
MoigoBa 36,2 1 457 475
EcTonis 105,6 1 399 832
bocnis i ['epuerosuna 38,1 1242203
Icmanmist 163,8 562 426

BipMmeHnis 17,3 514 241

YopHoropis 77,0 483 790

1. Y1 MOKHaA CTBEPKYBATH, 110 KUIbKICTh BakiMH Ha 100 nronelt HacesleHHs Yy
pI3HUX KpaiHax/perioHax TMpsSMO TMPOMNOpPIiiHA PIBHIO OXOPOHU 3J0pPOB’S Ta
€KOHOMIYHOT'0 PO3BUTKY B IIUX KpaiHax/perioHax? (I éan)

a. Tak, kutekicTh BakiuH Ha 100 oromelt HaceneHHS 3aJICKHUTH  Bi
IHQPACTPYKTypH OXOPOHH 370pOB’S Ta EKOHOMIYHOTO PO3BUTKY, iX CIPOMOXKHOCTI
BUPOOJISITH 200 KyITyBaTH BaKIMHU.

0. He MoxHa, TOMy 110 J1aHi PO KUTBKICTh BAKIIMH Yy KOXKHIA KpaiHi/ perioHi
MOCTIAHO 3MIHIOIOThCA.
B. He moxHa, TOMy M0 TEBHA KUIBKICTh J03 PI3HUX BaKIUH ME€PENAETHCA

OE3KOIITOBHO CBITOBUMM OJAaroJiiiHUMU OpraHizamisMd W JESIKUMH KpaiHaMH B
KOPUCTYBaHHSI €KOHOMIYHO MEHIII PO3BUHEHUM KpaiHaM/perioHaM.

I. He MoxkHa, ToMy w00 KUIBKICTH OTpMMaHMx BakuuH Ha 100 moged y
KpaiH1/perioHi 3aJ1eUTh HacaMIepel BiJl KUIbKOCTI OXOYMX BaKLIIMHYBaTHCS.

IIpaBuiibHa BiANOBIAB: A.

2. OO6epiTh TBEPIKEHHSI, sIK1, HAa BAIll MOTJIS, € MPAaBUILHUMH (3a3HAYTE
"Tak" un "H1") (2 6anu)
1. | Bakunu Bix Covid-19 HeGe3mneuni, ToMy 1110 OyJid po3po0IIieHi B TyxKe
KOPOTKHH TEPMiH.
2. | Komnuit mikapcbkuii 3acid He icHye 6e3 moOiuHux edekTis. Lle He o3Hauae,
110 BC1 BOHM (a00 x04a 6 0/11H) BUABISATHCS B KOXKHOTO marfienTa. Le
CTOCY€ThCsI TaKoK BakIuH Bij Covid-19.
3. | Vkpaina BXOIUTh 10 TPIHKK KpaiH 3 HAUTIPITUMH TOKa3HUKAMH III0/I0
3a0e3MeUeHOCT] BAKIIMHAMM.
4. | dani Tabiulll € MOMUWIKOBUMH, 00 B 6araTbOX KpaiH KUTbKICTb 703 BaKIMH
OUIbIIIa, HIK KIJIBKICTH HACEJICHHS.
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IIpaBuasbhi Bignosixgi: 1 — Hi, 2 — 2 — tak, 3 — tak, 4 — Hi.

3. TosicHiTh, YoMy B YKpaiHi MepIIMMH BaKIMHYIOTh MEIWYHUAX TPAIiBHUKIB Ta
BunTtemB? (3 danu)
Bisisio Binnosigeii:

e MeauuHi TpaiiBHUKH HaAal0Th gonoMory xBopuM Ha Covid-19, yuurem maroTh

BUCOKY BIPOTIJTHICTh KOHTAKTy 3 XBOpUMMH Ta Hocisimu iHQekiii. Lle Hece 3arposy

IXHPOMY NIEPCOHAIIBHOMY 3710POB’1O.
* BaknunoBaHi MeIUyH1 NpalliBHUKU Ta BUATEN HE MOXKYTh MOIIUPIOBATH
3aXBOPIOBAaHHSI B KOJIGKTHBAaX, J€ BOHU MPAlIOIOTh, TAKUM YWHOM 3a0€3Meuyrouu
BIJICYTHICTh MOKJIMBOCTI 3apa>KEHHS MALIEHTIB Y JIKAPHSIX Ta YYHIB Yy MIKOJAX.
* MenuyHi MpaIiBHAKHA Ta BYUTETI MOXKYTh TPAMOTHO Ta 00’ €KTUBHO MOSICHIOBATH
3HaueHHs BakiuHaii Big Covid-19.
* YKpaiHa criupaeThcsi Ha JIOCBi MpoBeAeHHs BakiuHailii npotu Covid-19 B iHIIMX
KpaiHax CBITY.
Kpurepii oninroBanus:
e Hageneno 3 a6o 4 3 TBep/KEeHb — 3 Oanu.
e HageneHno 2 3 TBepkeHb — 2 Oanu.

e Hageneno 1 3 tBepmxens — I oan.

Bukopucrani mxepena:[5; 9; 38; 40; 43]

Cruciauii onuc 3aBJaAHHA:
1) KomneTeHTHiCTD, 1110 BiINPalbOBYEThCS: TPUPOTHUIO-HAYKOBA TPAMOTHICTh
2) lIpeamert: Giomoris

3) Kaac: 9
3aBaanus KomnerentHocri PISA
BiINIOBiTHO 10 Komnerentnocri Kontekcr PiBens ckiagHocTi
Jep:xaBHOro MPHUPOIHNYO-
cTaHaapry 0a30Boi HAYKOBOI
CepeHbOI OCBITH TPAMOTHOCTI
1. - KOMIIETEHTHICTb Y HayKOBa Konrekcr II piBeHb — y4HI MOXYTh
ray3i PUPOTHIINX IHTepIpeTaris IHIUBITyaJIbHUN | BUKOPHCTOBYBATH 0a30Bi
HAYK, JIAaHMX 1 JOKa3iB / TOKaIBLHUN 3HaHHS, 1100 3pOOUTH
- colianbHa NPaBIILHUI BUCHOBOK
- 3710pOB’s- «310poB’si Ta 1010 TIPOCTOTO HAOOPyY
36epesKyBabHa Oe3reKa» TTAHUX
2. - KOMIIETEHTHICTb Y HayKOBa II piBeHb — y4uHI MOXKXYTh
ramys3i IPUPOTHAINX IHTeprpeTaLis BUKOPHCTOBYBATH 0a30Bi

aHUX 1 JIOKa3iB

3HaHHS, 11100 3poOUTH

HaykK,
- colliayibHa, MIPaBUJIbHUI BUCHOBOK
- 3710pOB - I10/I0 IIPOCTOr0 HAbopy
30epexyBalibHa JaHHX, 3aTHI

3aCTOCOBYBATH 3HAHHS
npeaMera, mood
IHTEpIPETYBATH JIaHI.
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- KOMIIETEHTHICTb Y
rays3i IPUPOTHAYUX
HayK,

- colliaibHa,

- TPOMAJISTHCHKA,

- 37I0pPOB’sI-
30epeKyBalibHA

HayKOBa

IHTEepIpeTaIis
AHUX 1 TOKa3iB

III piBeHb — y4HI MOXXYTh
Yy MEHII BIIOMHUX
CHUTYaLlisIX 3alpOIIOHYBaTH
TIOSICHEHHS B pasi
HasBHOCTI IEBHUX
ITIIKA30K
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3ABJAHHA Ne 7. «BiiMB MeJUYHOr0 npenapary (acnipvHy) Ha
AOMAIIHIX TBAPUH»

Asemopka lliwyankoscoxa Mapuna Kocmanmuniena

HiBunnka Orecst 3HaMIIUTa HA BYJUIN KIMIKY, Y sIKOi OyJia MOMIKOKEHA TMepeTHs
npaBa KiHIliBKa. J[iBuMHKa 3a0pana KIKy J0A0MY, HaMaraiacsi 1i HarogyBaTd, HaIloiTH
MOJIOKOM, ajieé TBapuHa ModvyBajacsd HenoOpe; Bim DK W Moyioka BigmoBuiach. lle OyB
CBSITKOBHIA JIEHb 1 BETEpUHAPHA KIIIHIKA B IXHPOMY HEBEJTMYKOMY MICTEUKY HE MPALFOBAJIA.
Onecs 3arenedoHyBaa MOApPYyKKaM 1 MONPOCHIIa B HUX MOpajau, 1o i podutu. JliBuara
HAJIaJIi CBOI IOPaIX.

1. SIki mopaau MOTJIM CTaTU KOPUCHUMU B HaBe/eHiN cutyauii? (1 oan)

a. [lompocuTu gomoMoru B 0aTbKiB, 1100 BOHU 3HAUIIUIM cepell 3HAHOMUX CIM 1
BETEpUHAPA, Y IKOT'0 MOXHA OTPUMATH KOHCYJIBTAIIIIO.

0. IlepemMoTaTy caMOCTIMHO KIHIIIBKY TBapWHU 1 3aJIMIINATH i TaKOMY CTaH1 J0
HACTYIHOTO JTHS.

B. 3amuTaTH y COMEpekax 1 rpyMnoBUX YaTax MOpPay y BIACHHUKIB KIIIOK, 110
poOuTH B Takiii cuTyartii.

r. Jlatu ki 3He00t0BaIbHE, HAMPUKIIA, ACITIPHH.

IIpaBuasbHi Binnosiai: a, B.

KomenTap mozno Bapianty r. Xoua aleTHICATIIIOBY KHUCIOTY BUKOPUCTOBYIOTh Y
BETepUHapii, BUOIp Ta JO3yBaHHS Mpernapary Ma€ BU3HA4aTH BeTepuHap. Kilku MOBUILHO
3aCBOIOIOTH ACHIPUH, IM HE BUCTAYa€ KOH IOTaTiB TIIIOKYPOHITY, SIKI CHPUSIOTH BUBEICHHIO
aclipyHy 13 OpraHizMy, LI0 POOHUTH MpenapaT MNOTEHLINHO TOKCHYHHMM, SIKIIO HOro
JI03yBaHHS HE PO3paxyBaTH HAJIE)KHUM YHHOM.

2. O0epiTh TBEPHKCHHS, 5IK1, HA BaIll MO, € MpaBWiIbHUMU (3a3HauTe "Tak" um "Hi")
(2 oanu)

1. | Moxna natu Kimi TabJaeTKy aciipuHy, TOMY 110 HEMOKJIMBO Hapasl BIABE3TH il
JI0 BETepHHapa.

2. | HeBimomo, siki HacHiIM MaTuMe BBEICHHS aCHipUHY JUIS KIIIKH, OCKUTBKH JIIKA
JUIsSl BUKOPUCTaHHS JTIOIMHOIO, HE 3aBXIM KOPHUCHI Uil TBAPHH, a 1HOJII BOHU €
HAaBITh HIKI/UIUBHMHU.

3. | MoxHa fnaty acmipvH Killlli, aine MOTpiOHO MPaBUIBHO BHPaxXyBaTH JI03Y JIIKIB.
[e Mo>kHa 3pOOHUTH CaMOCTIMHO, BUXOSIYM 3 PELENTY JIIKIB 1 BArM TBAPHHHU.

4. | 'Y pa3i HEeMOXJIMBOCTI HaJaHHS TEPMIHOBOI BETEPUHAPHOI JIOMIOMOTY HEOOX1THO
oTpUMaTH TeNeOHOM TIOpaay BETepUHApa, SKUM CIICIIai3y€eThCsl Ha JTIKyBaHHI
KIIIOK. AGO i3HATHCS 3 TOTIOMOTOO COIIAJIbHUX MEPEXK, UM MOYKHA JI0 BI3UTY Y
BETEpPUHAPHY KIIIHIKY JIaTU KILII acMIpyH, Y SIKIM KUTBKOCTI Ta CKUIBKU Pa3iB Ha
JIeHb.

I[IpaBuasbHi Bignosingi: 1 — Hi, 2 — Tak, 3 — Hi, 4 — Tax.
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3. [losicHITh, YOMY HE MOKHA 3ailMaTHCS CaMOJIIKYBaHHSM KIIIKK Ta JaTH id
npenapar aclipuH JJi1 3MEHIICHHs 0010 Ta 3 METOIO JIIKyBaHHA. (3 6aau)
Bisisio Bigmosigeii:
e [lepmm, HIXX 31MCHIOBATH JIIKYBaHHsI, TOTPIOHO 3’SICYBaTH MPUYUHY MOTAHOTO
CaMOTIOUYTTSI KIIITKH.
* [TocTaBuTy NpaBUIBHUN JTIarHO3 MOYKE TUTBKU TpodeciitHnii BETepUHAPHUI JTiKap.
» JlikyBaHHs HEOOXITHO 3MIMCHIOBATH 3 ypaxXyBaHHSIM BIKy, Baru, iHIWBIIyaJbHUX
0COOJIMBOCTEH TBAPUHHU.
fIkio icHye edexkTuBHMII 300mpenapar, HEJOLUIBHO BHUKOPHUCTOBYBAaTH AaCIIpHH,

SIKMIA 3aCTOCOBYIOTD JIA J'IiKYBaHHH JIFOAUHU.

Bukopucrani xxepesna:[19; 21; 26; 42]

Crucaui onuc 3aBIaHHS:
1) KomneTeHTHiCTh, 10 BiANPaNbOBYETHCA: TPUPOTHUUO-HAYKOBA TPAMOTHICTh
2) Ilpeamet: 6i0Ji0OTisA, OXOPOHA 3I0POB’ S

3) Kaac: 7
3aBaHHs KomnierenTHocTi PISA
BiIMOBITHO 10 KomnerenTHoCTI KonTexer PiBenns ckinagHocTi
JepxxaBHOro MPUPOIHNYO-
cTaHaaprty 0a3oBoi HAYKOBOI
cepeaHbOI OCBITH TPAMOTHOCTI
1. KOMIIETEHTHICTh Y | HAyKOBE Konreker II piBenb — yuHi 31aTHI
rajysi TIOSICHCHHS SIBUII] | IHAWBITyaTbHUNA | 3aCTOCYBaTH 3HAHHS
MPUPOTHUINX peaMETa Ha p1BH1 HOI'O
HAyK, «310poB’s Ta 1oOyTOBOTO PO3yMiHHS,
CcoIiabHa 3aXBOPIOBAHHS» | 11100 BUSIBUTH BiATIOBIIHE
HAYKOBE MOSICHEHHS
2. KOMIIETEHTHICTh Y | HAyKOBE II piBenb — yuHi 31aTHI
rajysi TIOSICHCHHST SIBUTIT 3aCTOCYBaTH 3HAHHS
MPUPOTHUINX MpeaMETa Ha p1BH1 HOI'O
HAyK noOyTOBOTO PO3yMiHHS,
1100 BUSIBUTH BIAIIOBIAHE
HAYKOBE MOSICHEHHS
3. KOMIIETEHTHICTh Y | HayKOBE III piBeHb — y4uHI MOXXYTh
rajysi TIOSICHCHHSI SIBUTII BUKOPHCTOBYBAaTH
MPUPOTHUINX 3HAHHAM IPEAMETA Ha
HAyK, JI0CTaTHBOMY piBHI, 11100
BUIBHE BOJIOXIHHS inenTudikyBaru BizoMi
JTEpKABHOIO SBUIIA A00 MTOSCHATH X
MOBOIO
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3ABJAHHA Ne 8. «<ATmMmocpepa»

Asmop CuniyvkuiitlOpiti Bonooumupoguu

ATMocdepa — Ta3oBa O0OJOHKAa TIUIAHETH; TOBITPs (TPEIBKOIO — omp, aep)
CKJIaIaeThCs 3 pi3HMX TaziB. OcHOBHI 3 HUX — N, 1 O, Kucenbp HeoOXimHUN OUIBIIOCTI
oprauisamiB juia auxaHHs. [lig yac 1pOro mporecy, OKUCHEHHS PEYOBUH BHBUIBHSIE
HEOOXiTHY HJIsi OpraHi3aMy eHeprito. Hanpuknaa, mig 9ac OKHCHEHHS BYTJICBOIIB
(rmroko3u) BuBLIbHSEThCS 134,4 xJ[k Ha 10 1 BUKOpUCTAHOTO KHUCHIO. 3a0e3neueHHs
JOCTAaTHHOI KIJIBKOCTI KUCHIO HA/JI3BUYAMHO BAXKJIMBE Ui OpraHi3miB. BojgHouac KuceHb
Oepe ydyacTb 1 B IHIIMX XIMIYHHX IMporecax. 30Kpema, TOPIHHS METaHy OIUCY€EThCS
PIBHSIHHSIM:

CH4+202—>C02+2H20.

3aBaaHHsA:

1. Oprani3mu, sIKi IUXa0Th KUCHEM, HAa3UBatoTh (10a)
a. IPOKapIoTH,

0. aHaepooH,

B. aepoou,

T. €yKapioTH.

IIpaBuibHa BiINOBIAb: B.

2. ix gac cramoBanss 1 v METaHy BUTPaTH KUCHIO (J1, M3) ckanaroTh (1 oan)
a. 1000 n

6. 2000 1

B. 1M

.2

IIpaBuiabHi Bianosini: 0, T.

Po3B’si3anns:
3a 3aKO0HOM 00’ €MHUX CITIBBI1JHOILIEHE:

I xV
CH,&+ 20,— CO,
1V 2V

x=1-2/1=2 (), a6o 2000 .

3. SIka eHeprist BUIUIMTBCS 1] 4aC OKUCHEHHS [IIOKO3U KucHeM 00’emom 100 n? (1
oan)

a. 134.4 x]JIx

0. 13,44 xJx

B. 1344 x]Ix

IIpaBuibHa BiINOBIABL: a.
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Po3B’si3aHHs:
3a yMOBOIO 3aBJIaHHA BIJJOMO, L0 MpU BUKOpUCTaHHI 10 J1 KHCHIO YTBOPIOETHCS
134,4 xJ1x, orxe Ha 100 1 —y 10 paziB Oubmie: 1344 kJIx.

4. Sxuii mpouiec HanoBHIOE atMoc(epy kucHem?(3a3naute "Tak" un "Hi") (2 6anu)

a | aepoauMHaMiKa

0 | TaHEHHS JIbOJIOBHKIB
B | BUBEP)KCHHS BYJIKaHIB
r | ¢orocunres

IIpaBuabHi Bignosiai: a — Hi, 6 — Hi, B — HI, T — TaK.
Bukopucrani xxepena:[2; 3; 4; 23]

Ctucauii onuc 3aBIaHHA:

1) KomnereHTHiCTD, 111(1) BiINPAalbOBYETHCH: MIPUPOJHUYO-HAYKOBA
IPaMOTHICTb
2) Hpeamer: ximist
3) Kamac: 7-9
3aBaaHHda KoMnerentHocTi PISA
BinmoBiaHo 10 KommnerentHnocri Kontekcr PiBens ckiagHocCTi
Hep:xkaBHOro MPUPOIHNYO-
cTaHaapry 0a3oBoi HAYKOBOI
cepeIHbOI OCBITH TPaAMOTHOCTI
1 - KOMIICTCHTHICTh y | HAyKOBE Konreker I piBenn cxiaHOCTI —
rajmysi TIOSICHEHHS SIBUIT] | TJIO0QTTbHUAIN Y4HI BUKOPHUCTOBYIOTh
MPUPOJHAYNX 0a30Bi 3HAHHSA MpeAMETa
HayK, «Cran
- eKOJIOriyHa HaBKOJIMILI-
2 - KOMIETEHTHICTh Y | HAyKOBE HBOT'O I piBenb — yuHi 31aTHI
raysi TIOSICHEHHS SIBUI] | CEPENIOBMILA» | BUKOPUCTOBYBAaTH 0a30Bi
HPUPOTHIYINX 3HAaHHS NpeaAMeTa
HayK,
- coujaibHa
3 - KOMIIETEHTHICTb Y | HAyKOBE I piBennb — y4Hi 31aTHI
ramysi TIOSICHEHHS SIBUIII BUKOPHUCTOBYBATH 0a30Bi
TPUPOTHUYHX 3HAHHA MPeAMeTa
HayK,
- MareMaTh4Ha
4 - KOMIETEHTHICTh Y | HAyKOBE I piBenb — yuHi 31aTHI

raysi
TPUPOTHHINX
HayK,

- EeKOJIOriYHa

TIOSICHCHHS SABUIIL]

BUKOPHUCTOBYBATH 0a30B1
3HAHHS NpeaMeTa
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3ABJAHHA Ne 9. « IEMOT'PA®IYHI ITIPOLLECH»

Aemopku: Llanox Jloomuna Bacunisna, I[lnenux Csimnana Banepiiena, 'onmapyk
Kamepuna Cepeiiena

V xoBTHI 2011 poKy KUIbKICTh HaceJIeHHs 3eMJIl BIIEpILE cTaya OUIBILION0 3a 7 MIP/L.
moner. IlepeHaceneHHs BHUKIIMKAE 3aHEMOKOEHHS B YPSAOBIIB OaraTboX KpaiH, SKi
rOBOPATH MPO Tio0aibHy Aemorpadiuny kpuzy. 1o Ouibliie HApOMKYETHCS JIIOJCH, TUM
OUTbIIIE CYCHUILCTBO MOTpeOye pecypciB, skux 1 0Oe3 Toro He BHCTadae. Aue, 3a
TBEPJUKEHHSIM 0aratboX y4yeHux, yxe 10 2050 poky KUIbKICTh HACENEHHS MOYHE MOTPOXY
3MeHIryBatucs. Konu 1eit mporec po3noyHeThes, 3yMUHUTH HOro Oyie HEMOXKIIUBO.

1. 3anumanna 3 nabopom meeporicens (1 6an)

SIKi YMHHUKY CIIPUSIIOTh BUCOKOMY TOKa3HUKY HapoKyBaHOCTI? O0epiTh yci MpaBUIIbHI
TBEPIKCHHSL.

a) pIBeHb XUTTA B KpaiHi

0) moKpaIeHHs] MEIUYHOTO 0OCITYyTOBYBaHHS

B) PO3BHMHEHA CHCTEMa OCBITH

T') pemiriiHi Norisan

1) COC10 KUTTS

IIpaBuibHa BiANOBIAL: O, T, 1
2. 3anumannsa 3 HAGOPOM mMeEepOoIHceHs.
[TpoanaiizyiiTe cTareBO-BIKOBY Mipamiay OHI€T 3 KpaiH CBITY. Bu3HauTe xapakTepHi

JUIs i€ kpaiau aemorpadivni nporiecu. OOepiTh BCl MPaBUIIbHI TBEPIKECHHS.

Male Germany - 2016 Female

100+
95 - 99
90 - 94
| &5 - 89
80 - 84
|75 -79
J0-74
65 - 69
60 - 64
¥ 55 - 59
50 -54
|45 - 49
40 - 44
|35 -39
30 -34
25 - 29
20 - 24
815 - 19
10 - 14
| 5-9
0-4
I | | |

4 3.2 2.4 16 0.2 0 0 0.8 16 2.4 3.2 4

Population (in millions) Age Group Population (in millions)
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a) crocTepiraerbes qeMorpadiuHuii BUOyx

0) KUIBKICTB KIHOK MepeBa)ka€ HaJl KUIbKICTIO YOJIOBIKIB Y Birli 75-100 pokiB
B) Ypsa KpaiHu B MaliOyTHROMY TUTaHY€E 3MEHIIICHHST HAaBYAJIbHUX 3aKJIa/liB
I') y IPUMICHKIM 30H1 301JIBIIUTHCS I[1HA HA KUTIIO

IIpaBuibHa BianoBiab: 0, B

3. 3ae0annsa 3 HadanHAM GIOKpuUmMoi cmucioi ionoeioi (3 6anu)

3po0iTh mporHo3, mo Oyne yepe3 20-30 pokiB 3 pUHKOM Mparll Ii€l KpaiHu y
3B’SI3KY 31 CKOPOUYEHHSIM YHCEJIIBHOCTI HACEIEHHS.

Bisi1o BignmoBineii:

a) 30UIBIIYETHCS KUIBKICTh IMITPAHTIB B KpaiHI

0) 3MEHIIYETHCS KUIBKICTh TPYJOBUX PECYPCIB

B) 3pOCTAa€ MOJAATKOBE HABAHTAKEHHS Ha MPAIIOI0U€ HACEIEHHs

I') 3HWKEHHS PIBHSI EKOHOMIYHOT'O PO3BUTKY

4. 3a60anns 3 HAOAHHAM GIOKPpUMOI cmucnoi 8ionogioi. (3 d6anu)
CaiToBe MaiHHSA HApOHKYBAHOCTI MPU3BEJIO J0 Opaky MiTel y MOJOBUHU KpaiH
cBiTy 3 1950-TUX POKIB Ta CTUMYJIOBAJIO 301JIBIIIEHHS JIFO/IEH TTOXUJIOTO BIKY, CTapIIUX
65 pokiB? Ha3BiThb YMHHUKH, SIKI CIPUYUHWIN 10 CKOPOUCHHS HACEJICHHS, HaBEHIITh

MIPUKIAIH.
Bisi10 BignmoBineii:

a) 10 MEHIIOK € AUTS4Ya CMEPTHICTh, TUM MEHIIE JITeH HAPOIKYIOTh KIHKU
0) OLTBII BUIBHUH JOCTYII 10 KOHTPALICTIIIii
B) OlnIbllIe XKIHOK MalOTh OCBITY Ta po0OTYy («JIpyruit gemorpadiyHuil nepexian)

Bukopucrani xxepena:[29; 31; 33; 35; 37]

Cruciani onuc 3aBIaHHS:
1) KomMneTeHTHiCTh, 10 BiANPaNbOBYETHCA: TPUPOTHUYO-HAYKOBA TPAMOTHICTh

2) IIpeamer: ['eorpadis
3) Kaac: 8

3aBaaHHs KomnerenTHocCTi PISA
BiANIOBIHO 10 KomnierenTHoc Konrekcer PiBenb ckiagHocTi
[ep:xaBHOrO Ti
cTaH1apTy 0a30BOI | MPUPOIHHYO-
cepeaHbOl OCBITH HAYKOBOI
rPaMOTHOCTI
1. - KOMIIETEHTHICTh Y | HAyKOBE Konreker I piBenb — yuHi 31aTH1
raiysi TIOSICHEHHS JIOKAITLHUI/ BUKOPHCTOBYBATH 0a30Bi
MPUPOJIHUINX HAYK SIBUIIL] HalllOHaJIbHU 3HAHHA IIpEeaAMETa
2. - KOMIIETEHTHICTh Y | HAyKOBa II piBeHb — y4HI MOXYTh
ramysi IHTepIpeTartis «310poB’s Ta BHUKOPHCTOBYBaTH 0a30Bi
HPUPOJHUYUX HAyK | J@HHX 1 JoKa3iB | 3aXBOPIOBAHHSD? 3HaHHS, 100 3pOOUTH
- MaTeMaTH4HA MpaBIJIbHUI BUCHOBOK
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II0/I0 TIPOCTOTO HAOOPY
JAHUX, 30aTHI
3aCTOCOBYBATH 3HAHHS
npenMeTa, oo
IHTEpIPETYBaTH JIaHi.

- KOMIIETEHTHICTD Y
ramysi
TIPUPOTHAYNX HAYK,
- BUIbHE BOJIOJIHHS
JIePYKABHOKO MOBOIO

HAyKOBE
MHOSICHEHHS
SIBUIII

II piBennb — yuHi 31aTHI
3aCTOCYBaTH 3HaHHS
npenMeTa Ha piBHi Horo
MOOYTOBOT'O PO3YMIHHS,
11100 BUSBUTH BiqIOBIIHE
HayKOBE MOSICHEHHS,
IHTEepIIpeTyBaTH JaHi

- KOMIICTEHTHICTb Y
ramysi
NPUPOJHIYHX HAYK,
- BUIbHE BOJIOMIHHSA
JIeP>KaBHOIO MOBOIO

HayKOBE
MOSICHEHHT
SIBUIII

III piBeHb — yuHI MOXKYTh
BUKOPHUCTOBYBAaTU JIOCTATHI
3HaHH NpeaAMeTa, 00
iIeHTU(IKYBaTH BiZIOMi
SIBUILA 200 MOSICHUTH 1X
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3ABJIAHHA Ne 10. «kEKOJIOTi4Hi 3e/1eHi CTiHN»

Aemopxu: Aumonie Onvea Muxauniena, Kazivko Onvea Cepeiigna

@ditoauzaiiHepy 1HTEp’e€py 3aljlaHyBalM CTUIBHO OGOpMUTH KiMHaTy. s
O3€JICHEHHS BOHU BUPILIMIM BUKOPUCTATH CTAOLTI30BAHUM MOX, aJUKe L POCIHHA €
€KOJIOTTYHO YHCTOI, HEe ToTpedye Oararo morisgy. Mox He BHMarae CreniaibHOro
OCBITJICHHSI, KJIIMaTy, MOJMBY a00 T0OpHBa, M0 €EKOHOMUTH Yac 1 (PIHAHCOBI BUTpPATH Ha
fioro oOCIyroByBaHHS. 3€JI€HI CTIHM HE TUIbKM MalOTh €CTETUYHUNA BUTJISA, alie i
OUHIIYIOTh TIOBITPSI, HACHUYIOTh MOTro KucHeM. [l Toro, mo6 crabiiizyBatd MoOX, abo
Arellb, 3 POCIMHA BUKAYYIOTh BOJY 1 MOMIIIAIOTh HAa IEBHUM Yac y PO3UMH IIIILIEPUHY 3
Xap4oBUM OapBHHUKOM. [TicIist IIbOTO MOX MOKE CITYKHUTHU B SIKOCTI AEKOpY TepMiHOM 10 10
pokiB. Bin He nmoTpedye Boau, ajie 00IThCs MPSIMOTO COHSIYHOTO TIPOMIHHSL.

1. Bubepith nepeBaru craluai30BaHOro Moxy. OO0epiThb TBEpKEHHS, fKl, Ha Ball
norJisi, € npaBuiibHUMU (3a3HauTe «Tak» un «Hiy) (3 danu)

1. | eKoJIOT1YHHIA MPOAYKT

OTPeOy€e PETEIBLHOTO JOTJIS Y

OYMIIAE 1 3BOJIOKYE TTOBITPS B KIMHATI

MPAKTUYHHH 1 JOBTOBIYHUI

CKJIAJTHICTh MOHTAXY

6. | MOXJIHMBICTH BHOOPY KOJTBOPY

IIpaBuabHa BignoBiab: 1 — tak, 2 — Hi, 3 — Ta, 4 — TaK, 5 — Hi, 6 — Takx.

ARl Rl Iy

2. llopiBHsiiTe Oy10BY MOXY caruyMy 1 JIMIaiiHUKa sirefis. Berapre npomnyiieHi

cjoBa. (2 dbanu)

Mox CgacHyn Jhnuaiinux Azets

00000000000

[TopoxHiMHU 300paKeHO KIITHHH, Y IKUX MOKE 3aracaTucs Bojia. bubiie
BOJIM MO>KE 3aracaTu , TOMY II10

IIpaBwibHa BiANOBIAb:
[TopoxuiMu 300paxkeHo MEPTBI kiituHu, y SKHX MOXe 3amacaTtucs Bojia. bimbime

Boj Moxe 3anacatu COAT'HYM, tomy, o MA€ BIJIBINE MEPTBUX KJIITUH.
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3. 3apgaua(3 oanu)
Srenb — OCHOBHUI KOMIIOHEHT XapyyBaHHs MIBHIYHUX oJieHIB. [IIBuAKICTh pocTy
areno 3-5 MM Ha pik, Bucota ciani 20 cM, 1 Kr TuIraifHuKy pocTe Ha IUIONl MPUOInU3HO 4
M°. OJICHIO B3UMKY HEOOXiaHO 10 14 Kr kOpMy Ha JeHb. SIKOIO MOBHHHA GYTH ILIOLIA
MaCOBUCHKA, MO0 MPOroayBaTh TaOyH OJIEHIB KUIbKICTIO 10 TBapuH MPOTATOM TPHOX
3UMOBHX Mics1iB? CKUIBKHM Yacy 3HaJIOOUTHCS IS BITHOBJICHHS ITACOBHINA?
Bianogine: 50960 Mm°, 67 pokis
Po3p’si3anns:
Po3paxyHok mori:
14 xr x4 M° x10 = 560 M° — nOTpi6HO TabyHOBI Ha | JeHS.
560 M x 91 sienb = 50960 M”
Po3paxyHOK BiIHOBJIEHHS ATENIO:

3 MM - | pik

200 MM — x pOKiB

X =67 pokiB

Kpurepii ouinroBanus:
e HageneHo po3paxyHOK 1 OTpUMaHO MPaBUJIbHUM pe3yJbTaT IUIONIl HA OJIUH JI€Hb —

1 oan.

e Po3paxoBaHO NMpaBUILHO IUIOILY HA KOHKPETHUM niepiof poky — I dan.
e HageneHo po3paxyHOK 1 OTpUMAaHO TMPAaBWIbHUNA pe3yJbTaT 4Yacy BiAHOBIICHHS
aremto — 1 oan.

Bukopucrani mxepena:[1; 12; 24; 39; 48; 50]

Ctucaunii onuc 3aBIaHHA:

4) KoMIneTeHTHICThb, 110 BiIMPabOBY€EThHCS: MPUPOTHUUO-HAYKOBA TPAMOTHICTh
5) Mpeamer: Giooris

6) Kaac: 6
3aBaaHHA KomMnerenTHoCTI PISA
BiIIIOBIIHO /10 KoMniereHTH Konrexcr PiBenn ckiagHocTi
JepxaBHOT0 ocTi
cTaHaapTy 0a30B0L MPUPOTHUYO-
cepeIHbOI OCBITH HayKOBOI
TPAMOTHOCTI
1. KOMIIETEHTHICTh Y HAYKOBE Konrekct I piBensb — yuHi 31aTHI
rajgy3i IpUPOTHUYMX | TIOSICHEHHS IHIUBIyaJIbHUN / | BUKOPHCTOBYBATH
HayK, SIBUIIL JIOKAJIbHUN 0a30Bi 3HAHHI
€KOJIOTTYHA, npeameTa
corjajgbHa «[Ipupoani
2. KOMITETEHTHICTbD Yy HayKOBE pecypen» I piBenb — y4Hi 31aTHI
raay3i IpUPOTHUYUX | TIOSICHEHHS BUKOPHCTOBYBATH
HayK SIBUILL 0a30Bi 3HAHHS
npeaMeTa

38




KOMIICTEHTHICTbD Yy
raiy3i MpUPOTHIINX
HayK,

MaTeMaTHYHa,
€KOJIOTTYHA

HaYKOBC

IIOSICHCHHSA

SIBUILI]

II piBensb — yuni
371aTHI 3aCTOCYBaTH
3HAHHS MPEIMETA, 11100
BUSIBUTH BiIOBIIHE
HAYKOBE MOSICHEHHS
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3ABJIAHHA Ne 11. «HopHe mope»

Asmop bobpsax Jlwomuna Kazumupisna

[Ile 3 maBHix yaciB YopHe Mope mHpHBEpTaio 10 cede yBary, OCKUJIbKHA HOTo
TJIMOMHU MICTSATh YnMao 3arajiok. llle B MUHYIOMY THUCSYOMITTI TYpKH TPO3BAIM HOTO
HETOCTUHHUM, 0O TI1/1 4YaC CHJILHUX IITOPMIB 1 OypXJIMBOTO BITPY MOPChKa BOJa YOPHLIA.

0-
) O Gmec ' (4
hzs 2 Qito- 300-
100_ NMNAaHKTOH nnaHKTOH
==
200 —MEA BE3KUCHEBOI 30HU =
\ 4
Aetput
300 _ (opraHiuHI pewTKu)

o.  H.S
o= CIPKOBO,D,EHb« $5309%0 | o

0o° a9 D 094
Op o0

AHaepobHi
bakTepii-
canpotpodu MiHepanbHi
2000 _ pe4YoBUHN

[Ile ogna 3 Bepciii Mpo yTBOPEHHS HAa3BU MOpPS — 1€ MOYOPHIHHS METATIYHHX
MPEIMETIB, 3aHypEHUX Ha BenuKy rmmOuHy. lle mosicHooTh ymicToM y Boai YopHOTro
MOps TiporeH cyabdiny (cipkoBoaHro). ['mbie 150 M pi3Ko 3MEHIITYEThCS YMICT Y BOJII
KHCHIO 1 MIBUIIYyeThcs KoHueHTpars H,S. ToMy, okpiM JeKUTBKOX BUIB OakTepiid, Ha
rUOWHI BIICYTHE Oy Ib-SIKE KHUTTSI.

3anuraHHA:
1. TlosicHiTh, WIATBEPKYIOUM CBOIO BIAMOBIAb PIBHSIHHIM pEAKIlii, YoMy
MeTajeBl IpeIMETH YOPHIIOTh Y BOJI1, HACUYEHIH riporeH cyabdigom. (3 oaau)
Po3B’si3anHA:
3aiti3Hi IpeIMeTH, 3aHypPEH1 B PO3UMH, IO MICTUTb TJIPOreH Cybdia,
HNOKPUBAIOTHCS LIAPOM CYJIb(DIIIB HOPHOTO KOJIBOPY:
Fe*" + H,S — FeS| + H'
Fe'" + H,S — Fe,S;| + H
Kpurepii oniHroBanHs:
e Hagezneno gani npo cnonyku @epymy 3 Cyasdypowm, ix xoinip — 1 6an
e Hageneno piBHsiHHA yTBOpeHHs GepyM(Il) cynbdiny — 1 6an
e Hageneno piBusiHHs yTBopeHHs depyM(IIl) cynpdiny — 1 dan
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2. 3anpornoHyiiTe crnocid OYMIIEHHS! YOPHOTO HAJIBOTY 3 TOBEPXHI 3aJII3HUX
BUp0OiB. CBOIO BINOBIIb MATBEPABTE PIBHAHHAM peakilii. (3 faau)
Po3p’s1i3aHHs:
Coui c1abKuX KHCIIOT B3a€EMOJIIIOTH 13 CUJIBHUMHU KHCJIOTAMM:
FeSl + 2HC] — HzST + FCCIZ
FeZS3l + 6HCl — 3H28T + 2FeC13

Kpurepii oniHioBaHHs:

e HageneHo aani npo XiMiuHi BIacTUBOCTI cynb(iaiB Depymy — 1 oan

e Hageneno piBusiHus B3aeMoii pepym(Il) cynbdiny 3 kuciororo — I dan

e Hageneno piBusuus B3aemoii pepym(Ill) cynbdiny 3 kucnororo — 1 6an

3. 3anpaua (5 oanis)

VaBiTh 001, MO B PE3yNbTaTi JKUTTEIISIIBHOCTI CYJb(haT-BiIHOBIIOBAIIBHUX
OakTepiil yTBOPUBCS CIpKOBOJIeHb. [Ipoliec MOKHA MOKa3aTH PIBHSIHHSIIM:

CH4+ CaSO4 = CaC03 + HQST + HQO

a) CKIagiTh AJI OO PIBHAHHS €JIEKTPOHHUIN OalaHC, YKaXITh OKHUCHHUK 1
BIJJTHOBHUK.

0) OGuucCIiTh, AKUH 00’ €M CIpKOBOJAHIO (Y JITpax), 3a HOPMAJIbHUX YMOB (H. Y.),
YTBOPIOETHCS B 1 M’ MOPCHKOT BOAIH, SIKIIIO BMICT KaJbliiii CyIb(ary B Hill 1OPiBHIOE
27,2 mr/m.

Po3p’si3aHHs:

C™H,+ CaS™0,= CaC"0O,+H,S™ + H,0
C™* -8z — C*| |1(BioHOBHHEK)

+6 - 2 8,
2 S °+8¢ > S | |l(oKHCHHEK)

6) 1. OGumCITIOEMO YMICT KabLiiii cymbdary B 1 M° MOPCHKOT BOIH.
[TepeBoAMMO OAMHMII BUMIPIOBAHHS T'YCTHUHHU:

1 M = 1000 m,

27,2 mr/n = 27200 mr/m’.

To6ro B 1 M MOPCBHKOI Bojiu MicTUThCs 27,2 T CaSO,.

2. O6uncIroeMo 00’ €M CIpKOBOJIHIO.

272T X1
CH4 + CaSO4 = CaC03 + HZO + HzST

1 Monb 1 Moab

136 224 1

x=272-22,4/136 =4,48 ().
Kpurepii oniHioBaHHA:
e 3anmucaHO CXEMy EJEKTPOHHOro OanaHcy peakiili, yka3aHO OKHCHHUK 1
BIIHOBHUK — I Oan
e OOuwucieHo Maca Kamblliid cynbdaty B 1 M*> MOpPChKOi BoaM — 2 faau
e (OOuucieHo 00’eM TiIpOTreH CyJb(iay, 10 YTBOPIOEThCI — 2 danu
IIpaBuabHa BixnoBiab: 4,48 .

Bukopucrani mxepeda: [ 3; 20; 28; 46; 49]
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Cruciaui onuc 3aBIaHHS:
1) KomneTeHTHiCTh, 10 BiANPaNbOBYETHCA: TPUPOTHUUO-HAYKOBA TPAMOTHICTh
2) Ilpeamet: xiMmis

3) Kaac: 11
3aBranHs KomnerenTHocTi PISA
BiNOBiTHO 10 KomnerenTHocTi Konrtekcr PiBennb ckiamHoCTI
Jep:xkaBHOro MPUPOTHUAYO-
cTaHaapTy 0a30BoL HAyKOBOI
cepeHbOI OCBITH TPAMOTHOCTI
1 - KOMIICTEHTHICTh | HAyKOBE KonTtekcr I piBensb — yuHi
y raiysi nosicHeHHs siBul | JlokanbHuit BUKOPHCTOBYIOTH 0a30Bi
MIPUPOTHUYNX 3HaHHS TpeaMeTa (XiMis),
HayK, «Hebe3rmeuni 100 po3Mi3HATH Ta
- eKOJIOri4Ha SIBUILIA) inenTudikyBatu
TIOSICHEHHST TIPOCTUX
HAYKOBUX SIBUILL
2 - KOMIIETEHTHICTb | HAyKOBE I piBenb — yuHi 31aTHI
y raiysi TIOSICHEHHSI SIBUII] BUKOPHUCTOBYBaTH 0a30Bi
MPUPOTHAINX 3HaHHSMH TIPEMETA
HayK
3 - KOMIIETEHTHICTb | HAyKOBE III piBenb — yuHi
y ranysi MIOSICHEHHS SIBUILL MOXYTb
MPUPOTHAINX BUKOPHCTOBYBATH
Hayk, JIOCTaTHI 3HAaHHS
- MareMarh4Ha npeamera, oo

imeHTH(diKyBaTH BiIOMI
SIBUIIA 200 MOSICHUTH 1X
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3ABJIAHHS Ne 12. «MoJ/IIOCK 3 YHIKQJIbHUMUY 3y6aMU»

Asmopka Cmupnosa Onvea IOpiiena

[Tpubepexnoro momocka Cryptochiton stelleri Ha3uBalOTh 1HOJI «MaHAPIBHUM
M’sicHUM pyJlieTom». lle ¥ He MuBHO, a/pke BIH Ma€ BEIHKE OBAJIBHE YEPBOHYBATO-
KOPUYHEBE T1J10, 3aBAOBKKHU 30 caHTUMETpPiB. 3yOH MOPCHKOTO MOJTFOCKA MICTSITh MiHEPAJ
canmabapbapaim (ykKpaiHChbKa Ha3Ba — a30BCBHKIT), SIKOro He OyJi0 3HAMJICHO B JKOIHOI
THIIIO1 KUBOI 1CTOTH!

Ane 1 momoda M’ACHOTO PyJieTa, SIKUil MOB3a€, MICTUTh KUIbKa JIECATKIB PsiIiB
rOCTpUX 3y0iB, SIKI € OJHMUMH 3 HAWTBEpIIIIMX OO0 €KTIB OPraHIYHOTO TOXOJKECHHS,
BIIOMUX Y mpupoxi. JKuBUTHCS MONIOCK BOJOPOCTSIMH, a 3yOM HoMy MOTpiOHI, 1100
BIJIPUBATH iX BiJ] KAMEHIB.

Jlepx Hoecrep i3 IliBriuno-3axinHoro yHiBepcutery B EBanctoni (mrrat Ininoiic)
Ta MOro KOJIETW MpOoaHalli3yBalnd 3yOH MOJIIOCKA, BUKOPHUCTOBYIOUM PsAJT HOBITHIX METO/IB
JOCHIKEHHS.

HecrnoniBaHo BOHM BHUSBWJIM HAHOYACTHHKHU caHTabapOapaiTy, MiHepaly 3aiisa,
SIKUI paHillie CIOCTEePIraiy JMIIE B TIPChKUX Mopoaax. JloCHiIHUKK TPUITyCKaOTh, 110 IIi
YAaCTUHKHU MOXYTb 3MIIIHIOBATH 3yOU, HE OOTSDKYIOUH BCIO KOHCTPYKITIHO!

3romom komana po3poduia dapou s 3D-apyKy Ha OCHOBI CBOTO BIIKPHUTTS. 3a
JIOTIOMOTOI0 HUX BOHH BUTOTOBHJIM K1JIbKA JICTKUX, aJi¢ Iy»Ke MIITHUX MaTepiaiB.

3aBaaHHA:
1. OmpairroBaBIy HayKOBO-IOMYJISIPHY CTATTIO, 00EPiTh MPaBUIIbHY BiJIOBIIb
(3aznaute «Tax» uu «Hiy) (1 6an)
a | MoJIroCK € XHKaKkoM
0 | 3yOu MOJIIOCKA € HE3BUYAMHUMU, MOPIBHSIHO 3 3y0aMH IHILIKUX TBAPUH
B | MOJIIOCK JKMBUTBCS] BOJOPOCTSIMH

IIpaBuibHi Biamosini: a — Hi, 6 — Tak, B — Tak.
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2. A3BOBCBKIT, caHTabapOapait — MiHepall, o0CHOBHUM (ocdat pepymy.

3. O0epith cepen 3anmponoHoBaHuX Gopmyily MiHepany. (2 oaau)
a KAIz(AlSl30]0)(OH)2
0 F€33+(PO4)2(OH)3 : 5H20
B Cul /(COL)(OH)L!
r 4Mg(OH),-FeOCl-x(H,0)
IIpaBuibHA BiANmoBiaAb: 0.

3. 3anpononyiiTe raysi, y SKux Oyjo O JOIJIbHE BUKOPHUCTAHHS YHIKaJIbHHUX
BJIACTMBOCTEH HaBEJICHOTO MiHEpaly B KUBUX OpraHizMax. (2 6aiu)

Bisiio Binnmosineii:
- CTOMATOJIOTIA,
- MeIHUIIMHA KaTtacTpod,
- TPOTE3yBaHHS,
- HAHOTEXHOJOTIi, BATOTOBJICHHS KOMIIO3HTIB.

Kpurepii ouinioBaHHs:
e Hanano npukiaau 3acTocyBaHHs y MenuiiuHi — 1 6a.
e Hanano npukiaau 3aCTOCYBaHHS y Cy4aCHHX TEXHOJIOTiIX — 1 fau.

4. 3pa3ku caHTabapOapaiTiB uepe3 nceBaoMopdi3M BUTISAIAIOTh SK BUTATHYTI
abo crunronieHi npu3mMu. OCHOBHMM KOJIp KPHUCTaNIB — BiJ TEMHO-KOPHUYHEBOTO [0
CBITJIO-KOPUYHEBOT0, aJI€ 3/1A€THCS AKOBTO-KOPUUHEBUM M1 OITUYHUM MIKPOCKOIIOM.
Busznaure, 10 sikoi reomeTpuyHOi Girypu noaiOHi1 KpucTaau 1boro Minepany. (I oan)

A b B r

IIpaBuiibHA BiANOBIAL: T
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5. BigHocHa MonekyliipHa Maca MOJIEKYJM MiHepaldy caHTabapOapaity

CTaHOBUTH: (2 6anu)
a 499
6 409
B 221
r 362

Po3B’s13anusn:
M. (Fe33+(PO4)2(OH)3-5H20) =34, (Fe) +24, (P) + 164, (0) + 13 4, (H)=3-56 + 2-
31+16:-16 +13:1 =499.

IIpaBuiibHA BiANOBIAL: a

6. O0uncniTh MacoBy yacTky @epymy B ckiajl MiHepany. (2 oau)
Po3p’si3anHs:
o (X)=m (X)/ m
o (Fe)=168/499 =0,33667 =~ 0,3367 (33,676%)
IIpaBuabHa BignoBias: o (Fe) =33, 67%

Buxkopucrani mxepena:[ 17; 23; 36; 44; 45];
Marepiaiu calty https://www.pnas.org/content/118/23/e2020160118

Cruciauid onuc 3aBIaHHA:

1) KoMneTeHTHICTD, 110 BiIMPanboOBYETHCS: IPUPOTHUYO-HAYKOBA TPAMOTHICTh
2) Mpeamer: ximis
3) Kaac: 8 (Mo)xHa BUKOPUCTOBYBATH 1y 9 Kiaci)

3aBaaHHA KomnerenTHOCTI PISA
BiTnmoBiaHo 10 Komnerentnocri | Konrtekcr PiBeHnb ckiagHoCTI
Hdep:xaBHoOro MPUPOIHUYO-
cTaHaapry 6a30Boi HAYKOBOI
CepeIHbOI OCBITH IrPaMOTHOCTI
1 KOMIICTEHTHICTh | HAYKOBE Konreker I piBenb cxnagHOCTI — yuHi
y ramysi TIOSICHEHHS SIBUI | TJIOOATBHUM, | BUKOPHUCTOBYIOTH Oa30Bi
IIPUPOHUYNX 3HAHHS MpeaAMeTa (Ximist),
HayK, «I[Ipupomni | m00 po3mi3HATH Ta
eKOJIOTIUHa pecypcu» 11eHTU(IKYBaTH MOSICHEHHS
MIPOCTUX HAYKOBHUX SIBUIIL
2 KOMIICTEHTHICTh | HAyKOBa II piBeHb — yuHI MOXXYTh
y ramysi THTEepIpeTAaIis BHUKOPHCTOBYBaTH 0a30B1
MIPUPOTHUYUX JTAHUX 1 IOKa3iB 3HAHHA 3 XIMil Ta 610JI0T1I,
HayK, 1100 3poOUTH TPaBUIIbHUI
colianbHa BHCHOBOK 10710 ITPOCTOTO
HaOOpPy aHuX, 3/1aTHI
3aCTOCOBYBATH 3HAHHS
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KOMIIETEHTHICTh
y raiysi
TPUPOTHUYIHX
HayK,
TPOMaJISTHCBKA,

T ITPUEMITUBICTD

HayKOBa
iHTEpIpeTaris
JTAHUX 1 TOKa3iB

npeamera, mood
IHTEepIpETyBaTH JIaHi.

KOMIIETEHTHICTh
y raiysi
TIPUPOTHUINX
HayK,
MaTeMaTH4Ha

HayKOBa
1HTepIpeTallis
JaHUX 1 JIOKa3iB

II piBeHb — yuHI MOXKYTh
BUKOPHCTOBYBATH 0a30Bi
3HAHHA 3 XiMii Ta 610JI0rTiI,
100 3pOOHTH MPABIIIHHUIA
BHCHOBOK II0JIO ITPOCTOTO
Ha0Opy JaHMX, 34aTHI
3aCTOCOBYBATH 3HAHHS
npeamera, oo
IHTEpIIPETYBAaTH JaHi.

KOMIIETEHTHICTh
y raiysi
TIPUPOTHUINX
HayK,
MaTeMaTH4IHa

HayKOBa
1HTepIIpeTallis
JaHUX 1 JIOKa3iB

II piBeHb — yuHi MOXYTh
BUKOPHUCTOBYBaTH 0a30Bi
3HAHHS 3 XIMil Ta
MaTeMaTHKH, 100 3pO0OUTH
IIPABWJILHUI BUCHOBOK L1010
MPOCTOr0 HAOOPY AAHUX,
3[1aTHI 3aCTOCOBYBATH
3HaHHS [IPeAMETa, 11100
IHTepIpeTyBaTH JIaHi.

KOMIIETEHTHICTE
y ramysi
TIPUPOTHUYNX
HayK,
MaTreMaTH4YHa

HayKOBa
THTEepIpeTAaIis
JTAHUX 1 IOKa3iB

II piBeHb — yuHi MOXYTh
BUKOPHUCTOBYBaTH 0a30Bi
3HAHHS 3 XIMil Ta
MaTeMaTHKH, 00 3poOUTH
IIPABWJILHUI BUCHOBOK L0710
MPOCTOr0 HAOOPY AAHUX,
3JaTHi

II piBeHb — yuHI MOXXYTh
BUKOPHCTOBYBaTH 0a30B1
3HAHHS 3 XiMil Ta
MaTeMaTHKH, 100 3poOuTH
MPaBWJIHHUI BUCHOBOK IIOJIO
MIPOCTOT0 HAOOPY JaHUX.
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3ABJIAHHA Ne 13. «Kousip ogei»

Asemopra Kazimko Onvea Cepeiisna

Y Tani kapooki 6aTbku, a BoHa Mae OnakuTHi oui. Ha ypori 6ionorii Tans
Ji3Hajacs, 110 TEMHUM KOJNIp oO4Yeld 3aBkAu JOMiHye B ycnaakyBaHHI. Cepen
MarepialliB, HaBEJICHUX Ha ypoili, Oyna TaOauIls 3 BIACOTKOM OJIaKMUTHOOKHUX JIFOACH B
KpaiHax CBpoInu.

Ne | Kpaina BigcoTok HaceJeHHs, [0 Ma€ OJAKUTHI 04i
1 Ecronis 89

2 | OimnsHOIS 89

3 Ipnannis 57

4 | IHotnannisa 50

5 | Aurmuig 48

6 | VYennc 45

7 | benbria 28,9

8 Opaniis 20,2

9 |Icnanis 16,3

Tanss posnurana aigycs W 6abycio 1 CKiiajia POJOBIA, 13 SKOTO BHJIHO, SIK
yCHaJKOBYBaBCs OJAKUTHUM KOJIIP OYei B POJIMHI MIPOTATOM TPHhOX MOKOJIIHb.

i R

|
YMOBHI [TO3HAYSHHA:
o — HiHKAa -
ﬁ — cubcu
| D — QOJIOBIK (6paTu, cecTpH)
O — s I © —rerepoomromi
| . ~ XBOPI, TOMQ3ULOTHL
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1. IIpoananizyiite cxemy i 00epiTh MpaBUIbHI TBEPIHKEHHS (3a3HauTe «Tak» 4u
«Hi») (2 6anu)

1. | dizyce MaB Kapi o4l il F€TEpO3UTOTHUIM T€HOTHII 32 03HAKOKO
«KOJIIp OYEen».

2. | Moro kapooka JOHbKa OJPY)KHIIACs 3 YOJIOBIKOM, III0 MaB Kapi 0di
Y TeTepO3UTIOTHUN I'CHOTHUII.

3. | ¥V #ioro kapookoi TOHbKH 3 0J1aKUTHOOKUM 40JIoBiKOM 50% miTei
MOXYTbh MaTu Kapi o4i 1 50% — OJaKkuTHI.

4. | Moro 6J1akNTHOOKA JIOHBKA OIPYKUIACS 3 GJAKHTHOOKHM
YOJIOBIKOM 13 T€T€PO3UTOTHUM T'€HOTHIIOM.

IIpaBuiasbHi Bignosiai: 1 — rax, 2 — Hi, 3 — TaK, 4 — Hi.

2. BkaxiTb Ha ponoBojii Tautwo. (2 6anu)

IIpaBuibHA BiANOBIAb:

|
YMOBHI [TIO3HAYEHHA: /
O — KiHKa -
OO Oz
| D — GOJIOBIK (6paTu, cecTpH)

D_O o g D D — reTeposMroTHi
- . — XBODI, rOMOZULOTHIL

3. Cratuctuka ¢ikcye MocTiiiHe 30UIBIICHHS KIJIBKOCTI IIIIO0IB MIXK JIFOJIBMH,
Yusl 30BHINIHICTh PI3KO BIAPI3HAETHCA (PI3HUHN KOJIIP BOJIOCCS, OYEH, MIKIpU TOIIO). K
3MIHIOBAaTHMETHCS 3 4ACOM YacTKa OJaKUTHOOKHUX JItoIei y €Bpori?

OO0epiTh npaBUIIbHE TBEPIKEHHS. (1 Oan)

a. Byne 3011b11yBaTHCH

0. byne 3smenuryBaTuch

B. 3aHIIUTHECS HE3MIHHOIO

T. Hemae npaBuibHOT BiAMOBIAL

IIpaBuibHa BiANOBIAL: 0.
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Buxkopucrani mxepena: [ 10; 27; 34; 35; 50];
caut https://uk.history-hub.com/krayini-z-naibilsh-blakitnookimi-lyudmi

Crucani onuc 3aBIaHHS:
1) KoMmneTeHTHICTD, 110 BiINPaNbOBYETHCS: IPUPOTHUYO-HAYKOBA TPAMOTHICTh
2) Ilpeamet: Gionoris

3) Kuac: 9
3aBnanns | KommnerenTtHocTi PISA
BiANOBiAHO 10 KommnerenTHoOCTI KonTekcer PiBenn ckiaagHoCTI
Jep:kaBHOTO NPUPOTHUYO-
craHaapry 0a30Boi HAYKOBOI
cepeaHbOi OCBITH rPpaMOTHOCTI
1. - KOMIIETEHTHICTh | HAyKOBE KonTteker I1 piBenb — yuHi 31aTHI
y ranysi NOSICHEHHS IBUL | IHIUBIAYalbHUHN | 3aCTOCYBATH 3HAHHS
TIPUPOTHAUMX / NOKaIbHUNA mpeaMeTa Ha piBHI HOTO
HAyK, moOyTOBOTO PO3YMiHHS,
- MareMaTU4Ha «3110poB’s Ta 11100 BUSBHUTH B1JIOBIIHE
3aXBOPIOBAHHs» | HAyKOBE MOSCHEHHS,
IHTEpIIPETYBATU AaHI
2. - KOMIICTEHTHICTh | HAyKOBE I piBenb — yuHi 31aTHI
y ramysi HOSICHEHHS] SIBUILL BUKOPHCTOBYBAaTH 0a30Bi
IPpUPOIHUYIHNX SHaHHA IpeaMETa
HayK
3. - KOMIICTCHTHICTh | HAYKOBE II piBenb — yuHi 37aTHI
y ranysi MOSICHEHHSI SIBUIIL 3aCTOCYBAaTH 3HAHHS
MPUPOTHUINX npeaMera, o0 BUSBUTH
HAYK BIJITIOBiTHE HAYKOBE

MOSICHEHHS,
IHTEepIpETYBaTH JaHi
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3ABJIAHHA Ne 14. «IIpo MyuHILi, o1afKH Ta CMaYyHy BUITIYKY»

Asmopka Llopinosa Hamania Cmenaniena

OnuH 3 OCHOBHUX KPHUTEPIiB BAATIOI BUMIUKH — yXKEHbKHIA 1 HKHUHN BUPIO. | sK110
paHiIIe TOCIOANHI BUKOPUCTOBYBAJIU 37COLIBIIONO JIMIIE COMy, TO 3apa3 y KyJiHAPHOMY
TPEHI1 — PO3MyYIITyBay JIsl TICTA.

Cona =e € posmymryBadeM. 11[o6 BinOymocs moBHE il po3KIaaHHs 1 CMAaK BUITIYKA
OyB IpeKpacHUM, ii BApTO racCUTH KUCIOTOK. [1i1 yac raciHHs BUAUIAETHCS BYTJICKUCIIUN
ras, sSIKui, BJIacHE, JI0/1a€ BUMIYIL 00’ eMy. SKIIO K y TICTO JI0AATH HEMOTAIIEHY COJTY, ITPO
MYyXKEHbKUN BUPIO roJil il MPISTH.

[lonpaBaa € oJlHa XUTPICTh, SIKY BapTO 3HATH yCIM: HE MOTPIOHO raCUTHU COJy Ha
BIIKPUTOMY TIOBITp1, @K€ BECh BYIJIEKUCIMM ra3 MpOCTO BUBITPUTHCA. Jlo TOro K,
NoTpiOHO 3HATH TOYHE CITIBBITHOLIEHHS COAU M OLITY, CKUIBKH 1X MOTPIOHO, MPUMIPOM, Ha
Kutorpam OoporHa. bo  SKIo HeoOXiHa KUIBKICTh COAM 1€ BKA3YEThCS B PEIICNTI, TO
OLITYy MU 3BHUKJIM JOAABaTH Ha OKO. TOMy BUIIIYKA BUXOJUTh HE 3aBXKIAU TaKOI, K
OY1KyBaJIOCH.

["acut comy MOKHA HE JIUIIIE OLTOM, a i JUMOHHUM COKOM UM KHUCIIOMOJOYHUMU
npoaykramu. HaiirosoBHire y ii BAKOPUCTaHHI — HE 3BOJIIKATH ¥ 0JIpa3y BHITIKATH TICTO,
aJDKe peaxilis MPOXOAWTh JyKe IIBHAKO. SKIO X «ImepeOopmuTny» i3 COI0I, CTpaBa
MaTHM€ HEMPUEMHHN 1 CHIIbHO BUPAKEHHU 3a11ax COJIH.

[TopiBHSIHO HE Tak JaBHO Ha MIAMOIY TOCIOAWHAM 3 SIBUBCSI PO3MYLIyBad, SKHUA
HETIOTPIOHO PO3YMHATH, BAPTO MPOCTO BCUIIATH Y TICTO. A UM 3HANU BH, II0 PO3ITyIITyBad —
e Ta X cama Coj/ia, MOE€JHAHA Yy BIAMOBIIHUX MPOMOPIISX 3 OOPOIIHOM 1 JIUMOHHOIO
KucinoTor? Yacto 3amicTh O0poIIHA BUPOOHUKH JI0/IAI0Th 11I€ KPOXMajlb, a0 PO3IyIIyBay
JIOBIIIE 30epiraBcsl.

Bapro 3HaTH, 10 po3MyIIyBay HE CIiJ 3aCTOCOBYBATH, KOJIHM B TICTO JOAAETHCA
Mel. 3 HUM BIIOPAETHCS JIMILE CO/a. Y BCIX 1HIIMX BHUMAJKaX COY M pO3MYyIIyBay MOKHA
3aMIHSITH OJTHE OJTHUM, OJIHaK, PO3IyIIyBaya MOTPIOHO OpaTH B JBa 3 IMOJIOBUHOIO pa3u
oueie, HK comu. 1106 oTpumaru posmyiryBad, HeMae MOTpeOU OIrTH 10 MarasuHy.
AJpKe Horo Mo)kHa pUrotyBatu camomy. [loTpiOHO 5 m0KOK coau, 3 JTOKKU JTMMOHHOT
KHACJOTH 1 12 1okoK OopoiHa. Y i IHTpeaieHTH MOTPIOHO 3MIMIATH B CyXii OaHIll i Tam
e 30epiratu, MiTbHO 3aKPHUBIIY KPUIIIEYKOIO.

3aBaaHHA:
1. Yomy mixm yac TOpUTOTYBaHHS OJNaJoK Tpeda BHUKOPHUCTOBYBAaTH coay abo
posnyuyBau? (I 6an)
a. o0 BUpIO MaB MPUEMHUI apoMaT
0. o6 BUpiO OYB MyXKHI Ta HIXKHUN
B. 1100 10AaTH 0 CMaKy NPUEMHY KHCIUHKY
r. 1100 3MEHIIUTH KUTBKICTh OOpOIITHA

IIpaBuabHa BiANMOBiAL: 0.
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3. Uum moxkHa «racutu» cony? O0epiTh BCl MpaBUIIbHI BapiaHTH BIANOBIAL. (1 6an)
a. BOJIOIO,
0. OLITOM
B. JINIMOHHUM COKOM
r. keipom
IIpaBuasbHi Bianosiai: 6, B, T.

4. o nonae Bumiuili 06’emy? (1 o6an)
a. yTBOPEHHS apOMaTHOI CKOPUHKH HA MTOBEPXH1 BUPOOY,
0. BUKOpUCTaHHs OOpOIIHA BUIIOTO IATYHKY,
B. BUJUJIEHHS BYTJIEKHUCIIOTO Tasy,
I'. BAKOPUCTAHHS KUCIUX 1HTPEAIEHTIB.
IIpaBuiibHA BiANOBIABL: B.

5. IlpouwmTaiiTe penent i JaiTe BiANOBII HA 3anUTaHH (3 Oaiu)
e Iurpenientn: xedip — 300 mi; conga — 0,5-1 gaiiHoi goxku; ykop — 1-1,5
CTOJIOBHX JIOXKOK; C1JIb — IIIIIKa; OOpOIIHO — 1,5 CKIISTHKM; OJIis B TICTO 1 71T CMa)KEHHS,
BaHIJIIH.

Sk roryBaru:

o Ilokmanmite y kedip comy, nodpe nepemimaiite. [loBunHa 3’saButHcs miHa. [loTim

JI0JIaliTe IyKOP 1 CUTb, 3HOBY MEpEMIIIIaiTe.
o bopourno BMimryiTe noctynoBo. TicTo Mae BUWTU I'yCTUM, 1100 HE OyJI0 IPYJIOK.
o Cwmaxre oaJiku BiApasy, K 3aMICHIIU TICTO!

a. Yu motpibHo comxy racutu ourom? Yomy?
0. YoMy mae 3’sIBUTHCH M1HA?
B. YoMy cMakuTH 01aJIKu Tpeba Biapaszy, SK 3aMiCHIIU TICTO?

Bisisio Bignmosineii:
a. Tak, moTpiOHO, 711 yTBOPEHHS ITyXKOT'0 BUPOOY.
0. [1ina cBiAUXTH MTPO MPOXOIKEHHSI XIMIYHOI PEAKIlli Mi>K CO/IOI0 1 OI[TOM.
B. Ilix 4ac ouikyBaHHS YTBOPEHHMM BYTJICKHCIWN Ta3 MIBUIKO BUXOAUTH 13 30HU
peakKiii.
Kpurepii oninioBanHs:
a. [losicneHo HeOOX1AHICTh TaciHHS coid ouToM — I fai.
0. [losicHeHo npouec yTBOpeHHs iHU — I oa.
B. [losicHeHO HEOOXiAHICTh MPUTOTYBAaHHS BUPOOY Ofpa3y MicCis 3amicy TicTa
— 1 oan.

6. Sk mpaBMIBHO BHKOPHUCTOBYBAaTH COAY Ta po3mylryBau? (3a3Haure "Tak" um
"Hi") (4 6anu)
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a | mob «3aracuTu» comay, 10 TicTa Tpeba 1oaaTu Oy Ib-SIKUMA P1IKUI
IHTpEIEHT (HAIPUKIIa, MOJIOKO abo BOJY)

0 | «racutu» comy 00OB’SI3KOBO OIITOM 1 IaTH TICTY MOCTOSTH XBWIHMH 20-
30, 1006 HAATUIITKOBUN BYTJICKUCIIHM a3 BUBITPUBCS

B | conu Tpeba go/aBaTu MooOIbIIe, 1100 BUPIO BUMIIIOB CMAYHIIITUM

r |00 He BUKOPUCTOBYBATH COJH, TpeOa B3STH PO3MYIITyBay: BiH HE
MICTUTb COJIH, TOMY BHUPiO Oy/1e KOPUCHITITUM

I | coda LIKiJJIMBA, @ TOMY CIIOKMBATH OJIAJIKU Ta 1HUIY BUIIUKY, /1€
BUKOPHCTOBYIOTh «TallIEHY» CONy, 3a00pOHEHO

€ | KO BUKOPUCTOBYIOTh PO3MYIIyBay JJis TICTA, TO Ma€ OYTH PLAKUN
KOMITOHEHT TicTa (Bojia ab0 MOJIOKO)

€ | MO’KHa BUKOPHCTOBYBATH PO3ITyIIyBay JJIs TiCTa, SKIIO € KUCIOMOJIOYHI
KOMITOHEHTH (Ke(dip, MOJIOYHA CHPOBATKa, PsKaHKa, HOTYPT TOIIO)

K | SKIo cepen IHTPEIIEHTIB € HOTYPT, TO OLET JJIS TACIHHS COH
BUKOPUCTOBYBATH HE MOTPIOHO

IIpaBuabHi Bignosiai: a — Hi, 6 — Hi, B — HI, T — HI, T — HI, € — HI, € — TaK, X — TaK.

7. 3anmaga

Jlna yunie 7-9 knacie (3 6anu)

1. SAxwuit 06’em Boau (y mutuniTpax) motpioHO momatu 10 20 T ONTOBOI €CeHIIil
(MacoBa yacTka OITOBO1 KUCIOTH B po3uuHi — 70%), 11006 OTpUMaTH pO3UHH 3 MaCOBOIO
YaCTKO KUCIOTH 9% ?

Po3p’si3anns:

2. Po3paxyemo macy ouroBoi Kuciaot y 20 r eceHii:
m(X)=w (X) - m
m (kucnotu) = 0,7 - 20 =14 (1)
3. OGuucaeMoO Macy po3uuHy, 0 MICTUTh 9% OLITOBOI KUCIOTH:
m=m (X)/ o (X)
m=14/0,09 =155,(5) = 156 (1)
4.00unciroeMo 00’e€M BOAM, IO HEOOXIMHMM ISl JOOYBaHHS PO3YMHY 3
MacoOBOI 4acTKOI 9%.
m (po3-Hy) = m (p-uu) + m (po3-Ka)
m (po3-ka) = 156 — 14 = 142 (1)
[TepeBoanmo macy B 06’em. I'yctuna Bogu cranoButh 1 r/mit. O1ke, 00’eM BoAH
nopiBHIOBaTuMe 142 mul.
Kpurepii oninioBanHs:
1. HaBeneno ¢opmyily, BUKOHAHO pO3pPaxyHOK 1 OTPHUMAaHO MpaBUIbHUN
pe3yJibTaT Macu KUCIOTU — I fan
2. HaBepeno ¢dopmyily, BUKOHAHO pO3pPaXxyHOK 1 OTPUMAHO MpaBUIbHUN
pe3yJibTaT Macu po3uuny — | oan
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3. HaBeneno ¢opmyny, BHUKOHAaHO pO3paxyHOK 1 OTPUMAHO MpaBUIbHUHN
pe3yabTar 00’emy Boau — 1 oan
IIpaBuwibHa Bignosiab: 142 mi.

Jlna yunie 11 knacy (5 oanies)

2. Slxuit 06’em oty (pPO3UMH OITOBOI KHCJIOTH 3 MAaCOBOIO YaCTKOKO KUCIOTH 9%,
p = 1,0 /™M) mOTPiIOHO BUTPATUTH HA «TACIHHS» MUTHOI cOomu (HATpPid TiApokapOOHATY)
Macor 4 r ?

Po3p’si3anHs:

1. 3anumemo piBHSIHHS XIMIYHOI peaKuii:

NaHCO; + CH;COOH — CH;COONa + CO, + H,0

2. O6YUCIUMO MOJISIPHI MAacH OIITOBOI KUCIIOTH 1 HATPiH TiapokapOoHATy:

M, (NaHCO;) = 84 r/momnb,

M, (CH;COOH) = 60 r/momnb.

3. O6uKuCcIUMO Macy OITOBOI KUCIIOTH, III0 HEOOXIIHA JJIs B3aeMOJIIT 3 4 T HATpi

riapokapOoHary:
41 XT
NaHC03 + CH3COOH — CH3COON3 + C02 + HZO
80r 60r

x=4-60/80 =3 (1)
4. O0UKUCINMO Macy pO3UHHY:
m=m(X)/ o (X)
m=3/0,09=33,(3) ()
5. O6unciumMo, IKuii 00'eM OLTY HEOOX1AHO B3STH:
p=m/V,
V=m/p
V=33,3/1,0=33,3) =33 (mn)
Kpurepii ouinroBanus:
1. 3anucano piBHSHHS XIMI4HOT peakiii — I oan
2. OGuucieni MOJSIpHI Macu cniolyk — I éan
3. O6uucIieHo 3a PIBHAHHIM XIMIYHOI peakiiii Maca OITOBOT KUCIOTU — 2 Oaiu
4. Hameneno ¢opMyiry, BHUKOHAHO pPO3PaXyHOK 1 OTPUMAHO MPaBUIbLHUN
pe3ynbTaT Macu po3uuny — 1 daau
5. Hamegeno ¢opMyiy, BHKOHAaHO pPO3pPaXyHOK 1 OTPHUMAaHO NPaBHIbHUMN
pe3yabTat 00’ €My OLTOBOI KUCIOTH — | dau
IIpaBuabHa BianmoBiab: 33 M.

Buxkopucrani mxepena: [3; 13; 36; 49; 50];
e wMarepiasim  caiity  http://kray-kp.org.ua/porady/soda-chy-rozpushuvach-shcho-
krashche-obraty-dlia-vdaloi-vypichky.html
e Mmarepianu caiTy https://mama.ykp/oladki-dlia-ylublenih-onykiv-5-receptiv-z-foto
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Cruciaui onuc 3aBIaHHS:
1) KomneTeHTHiCTh, 10 BiANPaNbOBYETHCA: TPUPOTHUUO-HAYKOBA TPAMOTHICTh
2) Ilpeamet: xiMmis
3) Knacu: 7-10

3aB- | KommnereHnTHoCTI PISA
AaH- BiiMOBiHO 10 Kommnerentnocti | KoHTekcr PiBennb ckiagHoCTi
HS HepxaBHOro NPUPOTHUYO-
cranaapry 0a3oBoi HAYKOBOI
cepeaHbOI OCBITH TPaMOTHOCTI
1 - KOMIIETEHTHICTh | HAyKOBe Konrekcr I piBeHBb CKJIAAHOCTI — y4HI
y raiysi NOSICHEHHsI BN | [HaMBiMY- 3[IaTHI BUKOPHUCTOBYBATH
NPUPOAHUYHNX aJIbHUM 0a30Bi 3HAHHSI MTpeIMETa
HayK
2 - KOMIIETEHTHICTh | HayKOBa II piBenb — yuHi 31aTH1
y Tanmysi IHTEpIIpeTAaIlis "Mexu 3aCTOCYBaTH 3HAHHS IIPEeAMETa
MPUPOTHUYNX JIAHUX 1 IOKa3iB | HAYKH 1 Ha piBHI HOro MoOyTOBOTO
HayK, TEXHOJIOTIH" | pO3yMiHHSI, OO BUSIBUTH
- coLjaJibHa BiJIMOBiIHE HAYKOBE
TIOSICHEHHSI
3 - KOMIIETEHTHICTh | HAyKOBE II piBenb — yuHi 31aTH1
y raiysi MOSICHEHHSI SIBUTI 3aCTOCYBATH 3HAHHS MTPEIMETa
MPUPOTHAYNX Ha piBHI HOro MoOyTOBOTO
HayK PO3YMIHHS, 11100 BUSBUTHU
BiJIMOBIIHE HAYKOBE
TOSICHEHHSI
4 - KOMIIETEHTHICTh | HAyKOBE 11 piBeHb — y4HI MOXKYTH
y raiysi MOSICHEHHSI SIBUII BUKOPHCTOBYBATH 3HAHHS
HNPUPOAHUYIMX IpeaMeTa Ha JOCTaTHbOMY
HayK piBHI, o100 ineHTH(}IKYBaTH
BioMi gBUIIA a00 IMOSICHUTH 1X
5 - BUIBHE HayKOBE III piBeHb — yuHI MOXKYTb
BOJIOJIIHHS MOSICHEHHSI SIBUIIL BUKOPUCTOBYBATH 3HAHHS
JIepKaBHOIO IpeaMeTa Ha JOCTaTHbOMY
MOBOIO, piBHI, 1100 i1eHTH(]IKYBaTH
-  KOMIIETEHTHICTh BioMi gBuIa abo MMOSICHUTH IX
y raiysi
HIPUPOJHUYUX
HayK
6 - KOMIICTCHTHICTh | HayKOBa I piBennb cxitamHOCTI — y4HI
y raiysi iHTEepHpeTanis 3[1aTHI BUKOPUCTOBYBATH
TIPUPOTHAUHX JaHMuX 1 JOKa3iB 0a30Bi 3HaHHS TIPeIMETa
HayK,
- MaTeMaTu4Ha
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3AB/JAHHA Ne 15. «BriiuB pisHux BUAIB BifX0/iB Ha 3a0pyAHEHHSA
HaBKOJIMIIHBOT'O CepeIOBUILIa»

Asemopka lliwyankoscoxa Mapuna Kocmanmuniena
[Tix yac mpoBeAeHHS JOCIIIKEHHSI HABKOJIUIIIHBOTO CEPEIOBUINA YUHI 3HAUIILIN

1H(pOpMaIlII0 TPO TPUBAIICTh PO3KJIAJAHHS PI3HUX BUAIB BIAXO[IB, SIKI BUKUIAIOTHCS
JIIOJIBMU Y CMITTA.

Bun Bixxoxis Yac po3kiagaHHA
[kipka 6anana 2-5 THXKHIB
[lIxipka amembcuHa 0,5 poky

Onaine nucTs 0,5-2 poku
[epeBuHa 10-15 pokiB
[TaepoBi makeTu 0,5 poxy
JKyBasibHa rymka 25-30 pokiB
I'azetn 1-2 mics
barapeiiku 100 pokiB
[InacTukoBi nakeTu 30-100 pokiB
[TmacTuKOBI CTaKAaHYUKU nonaz 100 pokis
[TnacTukoBi TpyOOUYKH 200 pokiB
[TmacTUKOBI TUISIIIKA 450-1000 pokiB
AnromiHi€B1 OaHKH 80-500 pokiB

1. Yu MoOXHa mNpeACTaBUTH HaBEJEHI JlaHI CTOBIYMKOBOKO JiarpamMoro 3
BEpTUKAILHUMU cTOBIUuKamu? (1 oan)

a. He MoxxHa, TOMY 1110 HEMOXKIIMBO MEPEBIPUTH MPABUIIBHICTH JaHUX, HABEICHI
JIaH1 € OPIEHTOBHUMU.

0. JlonuipHimme 300pa3uTd HAaBEJCHI JaHi 3pOCTAIOUMMH Ta CHaJAal0uUMHU
JUITHKaMUA CUHYCO1JTH.

B. He moxkHa, ToMy 110 pI3HMIS MK BHUCOTOIO CTOBMYHKIB Yy Jiarpami Oyze
HaJ3BUYAHO BEINKOIO.

T. Kpaiie 300pa3utu 1aHi y BUTTISAL TIKTOTPAMHU.

IIpaBuiibHA BiANOBIAL: B.

2. OO0epiTh TBEPIKEHHS, K1, HA Ball MOTJISAM, € MpaBUIbHUMU (3a3HauTe «Tak»
g «Hi») (2 6anu)
a | TepmiH pO3KJIaJaHHS AJIFOMIHIEBUX OAHOK 3aJICKUTh BiJl MaTepialiiB, 3 SKUX
BOHH BUT'OTOBJIEHI.

0 | laseru Ta manepoBi MaKeTH JIEHIEBILE 3aKOIyBATH Y 3eMIIIO a00 CIIAIIOBATH,
HIK YTUJII3yBaTy B IOBTOPHY NIEPEPOOKY.

B | Xap4oBi BiIXO/M Ta OMAaJIe JIMCTS JOLUUILHO MEPETBOPIOBATH HA KOMIIOCT Ta
BHUKOPHUCTOBYBATH SIK OpraHiuHe JOOpHBO Ha MPUCATUOHUX TUITHKAX
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r | [lnacTukoBi MakeTw Ta CTAKAHYMKH € MEHII HeOe3MeuHi 7151 HAaBKOJUIITHBOTO
Cepe/IoBUIla, HDK IUIACTUKOBI TPYOOUKH Ta IUIAIIKH, OCKUIBKM MAaroTh
KOPOTIIUI TEPMiH PO3KIIaJaHHs] TPUPOIHIM IIUITXOM

IIpaBuabHi Bignosini: a — Hi, 6 — Hi, B — Tak, T — Hi.

3aBaanusa 3.

[TosicHITh, YOMY HE MO>KHA NIPEACTABUTH HABEJIEHI JIaHI CTOBITYMKOBOIO J1arpaMoro 3
BEPTUKAJILHUMU CTOBIMUMKaMu? (3 oanu)

Bistiio Binnoineii: [losicHeHHs pryuH, SKi IPYHTYIOTHCS HA BEJMKIM BapiaTUBHOCTI
HA/IaHUX JAHUX JIJIsl PI3HUX KaTeropii BIIXO/IIB.

* Pi3HULI MK BUCOTOIO CTOBITYMKIB Y Jliarpami Oy/ie HaJ3BUYaiHO BEJIMKO0. SAKII0
o0y IyBaTH OJWH CTOBMUYUK BUCOTOIO 100 cM /ISl ITaCTUKOBHX TUTSIIOK, TO CTOBITYHUK JIJIS
narnepoBux makeris oyze 0,05 cm.

e 300pakeHHS BHUCOTH CTOBIYMKIB: «IIJJACTUKOBI CTaKaHUMKW», «IIIACTUKOBI
MaKeTH», «IUIACTUKOBI IUIIIKW», «IIACTUKOBI TPYyOOUKH», «alroMiHIEBI OaHKW» Ha
rpadixy MOXyTh OyTH BU3HAYEHI SIK MPOOJIEMHI Y BUKOHAHHI Y 3B’SI3KY 3 X MOKa3HUKAMH.

* JI)11 10OYyTOBHM CTOBITUUKIB 151 2-5 THOKHIB, 1-2 Micstis, 0,5 -2 poku, 30-100 pokis,
450-1000 pokiB, 80-500 pokiB HEOOXITHO MPHBECTH BCl MOKA3HUKW JO OJHIET CIUIBHOL
OJIMHUIII BUMIDY.

Buxopucrani qkepedaa: [23; 35; 36; 46; 48; 50]

Crucauid onuc 3aBIaHHA:

1) KoMnereHTHICTB, 111(1] BiINIPAlIbOBY€THCH: MIPUPOIHAYO-HAYKOBA
IPaMOTHICTb
2)  IIpeamer: Giojoris 1 ekoJioris, anredpa (po3aut «MaTtemMaTudHa CTAaTUCTHKAY)
3) Kinac: 11
3apnanns | KommnereHTHOCTI PISA
BiINOBITHO /10 KomnerentHocti | KoHTekcT PiBenn ckiragHocTi
[epaxaBHOro NPUPOAHUYO-
cTaHaapTy 0a30BoL HAYKOBOIL
cepeHbOI OCBITH rPAMOTHOCTI
1. - KOMIICTEHTHICTh | HAyKOBa KoHnreker I piBeHb — yuHi 31aTHI
y raimysi IHTEepIpeTAaIlis JIOKAJILHUM ineHTrdiKyBaTH TIPOCTI
TIPUPOTHUIUX AHUX 1 IOKa3iB 3B’SI3KU Ta
HayK, «Cran IHTEpIpEeTyBAaTH JaHi,
- MaTreMaTuyYHa HaBKOJIUIII- poboTa 3 TKUMH
HbOTO OB’ s13aHa 3 HU3bKUM
CEpeZIOBUIIA» | PIBHEM KOTHITHBHOI
BUMOTI'1
2. - KOMIICTEHTHICTh | HAayKOBa II piBeHb — yuHi
y raimysi IHTEepIpeTAaIlis MOXYTh
TIPUPOTHUIHX JIAHUX 1 JIOKa3iB BUKOPHUCTOBYBAaTH
HayK, 0a30B1 3HaHHS, 11100
- eKoJIOoTiyHa 3pOOHUTH MPaBUIBHUIN
BHCHOBOK IT[0]10
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KOMIIETEHTHICTE
y raiysi
TIPUPOTHUINX
HayK,
MaTeMaTu4Ha,
€KOJIOTYHAa

HayKOBa

IHTepIIpeTallis
JIAHUX 1 JIOKa3iB

IPOCTOro Habopy
JIaHUX, 34aTHI
3aCTOCOBYBATH 3HAHHS
npeaMeTa, oo
IHTEpIPETYBAaTH JaHi.

IV piBensb — yuni
MOXXYTb
IHTEpIpeTyBAaTH JaHi,
OTpHMaHi 3 He JIyXke
CKJIQIHUX HaOOpiB
JAHUX, pOOUTH
BIIIIOBIIHI BUCHOBKH,
1110 BUXOJISTH 32 MEXIi
HasBHUX JIAHUX, Ta
OOIpYHTOBYBATH CBili
BUOID.
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3ABJIJAHHA Ne 16. «3aci6 «Kpit»

Asmopka Cmupnosa Onvea IOpiiena

[Ile nocuTh 1aBHO, KOJIM B CUCTEMI KaHaII3allll 3aMiCTh TJIACTUKOBUX TPYO Oyiu

MeTaJseBl, A1 OYMIIECHHS 1X BiJl 3aCMIY€HHS BUKOPUCTOBYBAIIU TaKHii 3aci0, sk «KpiT».
-

(PAH==K

Opi€HTOBHU XiMIiYHHI CKJIAJ TAKUM:

- nuctuiaboBaHa Boja (5 — 25%);

- TOBEPXHEBO aKTUBHI peyoBUHHU (5 — 15%);

- HaTpi#l TiApoKcu — ocHOBHUM eneMeHT (40 — 60%);

Cepen dakTopis, 110 3irpajii BUPIMIAIBLHY POJIb B MOMYJISIPHOCTI IIBOTO 3aC00Y, €
HE TUIBKM HOTO BHUCOKAa €(EKTHUBHICTH, aje # MPOCTOTA, 3 SIKOIO I €()EKTUBHICTDH
nocsraerbes. [HCTpyKIis 3 BAKOPUCTAHHS € HAa KOXKHIN yIaKOBIII.

Anroput™m po6oTH 3 3ac060M MOKHA ONKCATH TaK:

. PerenpHO 300BTaTH PIAUHY.

. 3anutu B pakoBUHY pubau3Ho 200-250 r piauHu.

. 3auekatu 2-5 roauH.

. Bximrounty Boy (MakcHMalIbHUM CTPYMIHB) 1 3aIMIIMTHA KPaH BBIMKHEHHM Ha

5-10 xBuIHH.

Haii6inein yacTo 3acMiueHHsS] BUHHKAIOTh Yy TaKUX MICIPIX, J€ BEJIMKI 3aJIUIIKH 1KI
MOXYTh TMPOCTO 3a4eluTHCs 3a I110-HeOyab, TOOTO B CTHKaX, BUCTYMAX, Mepenajax,
HEPIBHOCTSIX, IOPCTKOCTSIX TOIIO.

Tpeba BpaxyBaTHl 1 T€, 110 POCIMHHI KUPU BUKOHYIOTH POJIb KJIEHOBOTO PO3UMHY:
MOEHYIOTh MK COOOI0 OUTKOBI 3IUIIKHM (KOJIAr€HOBI BOJIOKHA), SIKI «IIPUKIICIOIOTHY 0
ceOe 1HII pe4OBUHH. TakuM YUHOM 3aCMIYEHHS 3 YaCOM 3POCTAIOTh.

PedoBuHH, 110 MICTATBCA B 3ac001, pO3M AKILIYIOTh YaCTOUKU OpyAdy, a JesKl HaBiTh

PO3UYHMHSAIOTh. 3AJMIIKA Opymy M CTPYMEHEM MPOTOYHOI BOIM MPOCTO BUMHBAIOTHCS 3
KaHai3aliiHuX TpyoO.

3aBraHHA:
1. SIKi pe4OBHMHU CIIPUYMHSIOTH HAWOLIbII 3a0pyaHeHHA? (2 Oaau)

Bisjio BignmoBijeit:

- KHPH, COJ1 )KUPHUX KUCTIOT,
- Ounku (Booccs)

- nycka pubu
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Kpurepii oninoBanHs:
e Hapnano npuknaau pedoBuH — I oa.
e Hanano npukiiagm opraHiyHUX YTBOpeHb — I Haii.

2. OGepiTh XiMivHI (OPMYITH PEUOBHUH, IO BXOATH 0 CKIaMy 3aco0y «KpiT».
(1 6an)

a HQO

6 NaOH

B KOH

r NaCl

IIpaBuabHi Bigmosiai: a, 6.

3. Yd4eHp gociiauB BIacTHUBOCTI 3aco0y «Kpit» iHaukaropamu (yHiBEpCaJIbHUM
1HAMKATOPHUM Tanepom 1 ¢penondraneinom). (2 6anu)
a) Sxi 3miHM 3a0apBJIeHHS CIIOCTEpiraB Ou yueHb?:

A Vuipepcamstini nmaroprini namp — Bdenonfranein
1 [ 12 |3 4

I

IpaBuasbHi Bianosigi: A 1, b 4.

0) Axe cepenosuiie Oyino O BUsABIEHO B 3ac001 «KpiT»?:
pH wkana J

KicmotHe HeifrrpaibHe OCHOBHe
-

012345678 91011121314

a HEUTpaJIbHE CEPENOBULIE,
0 KHCIIe CepeOBUIIIE,

B JIy’)KHE CEpEOBUIIE
IIpaBuibHa BiANOBIAL: B

4. OCKUIbKM XIMIYHUH CKJIQJ TOPOIIKY a00 piAMHU TaKOro poaAYy JOCHTh
HEOE3MeUHnd JUIsl JIFOJAWHHM, TO TiJ 4ac poOOTH 3 HUM HEOOXITHO IOTPUMYBATHCS
MEBHUX MpaBWI. SIKuX mpaBui Oe3MeKd AOTPUMYBAIUCH OU BU, MPAIIOIOYU 3 JAHUM
3acobom? VY BHIANKY, KOJW 3acid MOTpanmuB Ha MIKIPY Ta CIU30BI OOOJOHKH, SKHIM
cnoci® HaJlaHHs IEPBUHHOI JOMEINYHOI J0MOMOrY BU o0epeTe? 3 orisay Ha XIMIYHHMA
CKJIaJ] IIhOTO 3ac00y, UM € BiH eKoJIoTiuHO Oe3meunuM? (3a3Haure «Tax» un «Hiy). (3
oanu)
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a | 3aci0 gys mpounieHHs TpyO «Kpit» € HeOe3neuHuM 1J1sl
HaBKOJIMIITHEOTO CEPEIOBHUIIIA.

[IpamroBaTn B pyKaBUYKax.
IIpauroBaT B mpoTUrasi.

[TpomuTH MIASHKY, K1 KOHTAKTYBaJU 3 XIMIKaTOM, CJIAOKUM PO3YMHOM
OOpHOT KUCJIOTU U JOCTATHBOIO KUIBKICTIO MPOTOYHOT BOAU. 32
HEOOX1THOCT1 — 3BEPHYTHUCS 3a JOIOMOIOI0 JI0 JIIKapSI.

1| Ha obnuuust kpaiiie osarayTu Macky abo pecripaTop.

e | IIpu oTpyeHHI BUIUTH HE MEHIIIE 2 JIITPIB BOJIU 1 HETaitHO 3BEPHYTHUCS B
MOJTIKJIIHIKY.
€ | O4i peKOMEHAYETHCS 3aXUIIATH CHEIiaTbHUMHU OKYJISIPAMH.

K | [Ipu oTpy€eHH1 BUIIUTH MOJIOKO Ta IPUMHITH MPOHOCHUH 3aci0.

3 | [IpoMuTH AUIAHKY, SIKI KOHTAKTYBaJIM 3 XIMIKaTOM, PO3YMHOM Xap4OBOi
coau. 3a HeOOX1JHOCTI — 3BEPHYTHUCS 3a JOTIOMOTOIO JI0 JIIKapsI.

1 | [IpomuBanus npotsrom 5-10 XBUIUH MICHs 3aKIHYSHHS OYUIIICHHS
KapUHAIBHO 3MEHIIYE KOHIICHTPAII0 JIyry 1 MpernapaT HE MOXe
3aIIKOINTHA JOBKIJLIIO.

IIpaBuibHi Bigmosiai: a — Hi, 6 — Tak, B — HI, T — TaK, J1 — Tak, € — TakK, € —
TaK, X — Hi, 3 — HI, 1 — TaK.

5. Muxosna, 3po3yMIBIIHM, IO LEW 3aci0 SKICHO BUIAJISE >KUPOBI 3a0pyTHEHHS,
3aMporoHyBaB MOYKUCTUTH BiJ] MACJISIHUX IUISIM JIeTajl ABUTyHa 0aTbKOBOI'O aBTOMOOLI,
SIK1 BUTOTOBJIEH1 31 CIUIaBy atoMiHil0. batbko 11e pobutn He paautb. Yomy? Amke 3acid
TIMCHO rapHO PO3YUHSIE KUPH!

OO6epiTh BCi MpaBUiILHI BiATIOBII (2 6an)

a 3aci0 mparlroe JIMie Ha TOBEPXHi 3aiii3a abo TIaCTHKY

0 3ac10 BCTYNIHUTbh y PEAKLIIO 3 METAJIOM JBUTYHA

B QJIOMIHIN € aMPOTEepHUM MeTaIoM 1 Oy/1€ pO3UMHATHUCH B Y31
T 17 9ac 00poOKH yTBOPUTHCS HEOE3MEUHUIT ra3

I[IpaBuiabHi Bignosixi: 0, B.

6. 3anexxHo BiJ YMOB, aJIFOMIHINA 3 HATP1d TAPOKCUIOM B3a€EMOJIIE 3 YTBOPEHHIM
PI3HHMX MPOJIYKTIB PEaKIIii:

a 2Al + 2NaOH + 6H,0 = 2 Na [AI(OH)4] + 3H»?

6 2Al + 2NaOH + 2H,0 = 2 NaAlO, + 3H,?

B 2Al + 6NaOH =2 Na3;AlOs+ 3H,71

OO64HnCTITh Ta BKAXKITh CYMY BCIX KOE(IIIEHTIB Y KOXXHOMY 3 peakiliii. (3 oanu)

IIpaBuiabHi Bigmosigi: a— 15,6 —11,8—13
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7. Mukona, 3po3yMiBIIM, IO BHACHIJIOK PEAKIii yYTBOPIOETbCS a3, BUPIIIMB
M00yTH HOTO 1 3alIOBHUTH TOBITPSHY KYJIbKY, 3 HAJI€0, III0 BOHA TMOJIETUTh TaK, fK 1
HaroBHeHa renieM. Yu nigHiMeThes Kylibka Bropy? (1 o6an)

a Kyinbka noneruts, amxe 100yTuil ra3 BOJACHb JICTIIHMM 3a TOBITPS

6 Kynbka He MOJeTuTh, ajike J0OyTHI ra3 BOJICHb BAXKYUHN 32 MOBITPS

B Kynbka nmoneturs, ajxe yrBopeHu# ra3 Oyie 4ucTum

IIpaBuibHa BiANoBiAb: a.

8. 3agaua. (4 6anu)
OO6uuncnite 06’em pozunHy «Kpity, (0 (NaOH) = 40%, p = 1,77 r/cm?), mo
HEOOXITHO B3ATH IS B3a€EMOJIi 3 amOMiHIEM, NIl AOOyBaHHSA 6,72 11 BOIHIO IS

HAIlOBHEHHS MOBITPSHOT KYJIbKU.
2Al+ 2NaOH + 2H,0 = 2NaAlO, + 3H,?

Po3B’si3anHs:
1. Po3paxyemo macy HaTpiil TiIpOKCUIY, 110 HEOOXIIHHMM Il YyTBOpEeHHS 6,62 1
BOJHIO:
XT 6,72 n
2NaOH + 2Al + | + 2H,0 = 2NaAlO, + 3H,1
2 MoJib-40 r/Moab 3 Moab: 22,4 1/Monb

x=80"-67,2/6,72 =8 ().
2. O0YUCIUMO Macy pO3uuHy, 1m0 MicTUTh 40% HaTpiil TIAPOKCUTY
® (NaOH) =m (X) / m
m=m (X)/ o (NaOH)=28:0,4=20 ().
3. O6uncIUMO 00’ €M PO3UHHY:
p=m/V
V=m/p=20/1,77=11,299 = 11 (mn)
Kpurepii oniHroBaHHs:
e HageneHo po3paxyHOK 1 OTPUMAHO IpaBUIbHUI pe3yasTaT Macu NaOH
— 2 6anu
e HaBeneHo po3paxyHOK 1 OTPUMAHO NPABWIBHUN pe3yJabTaT Macu
po3uuny — 1 éanu
e HaBeneno po3paxyHOK 1 OTPMMAaHO TMPaBUJIILHUN pe3yibTaT 00eMy
po3unHy — 1 éanu
IIpaBuabHa Bignosiasb : 11, 3 mi.

Buxopucrani mkepena:[22; 36; 44; 47]

Crucaui onuc 3aBIaHHS:
1) KomnerenTHicTh, 10 BiANPambOBYEThCSI:  MPUPOJIHUYO-HAYKOBA
IPaMOTHICTh
2) Ipeamer: ximist
3) Kaac: 10
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3aBaaHnsa KomnerenTHoCTi PISA
BinmoBiTHO 10 Komnerentnocri Kourexcr PiBeHnb cki1agHoCTI
Jep:kaBHOTO MPUPOTHUYO-
cTaHaapTy 0a30Boi HAYKOBOIL
cepeaHbOoi OCBITH TPaMOTHOCTI
1 KOMIIETEHTHICTh Y | HayKOBE Kontekcr Konnermrii
raiysi MOSICHEHHS SIBUI | iHAMBiAyansHui | I piBeHb cKIaqHOCTI —
TIPUPOTHUINX VYHI BUKOPUCTOBYIOTh
HayK, «Hebe3neuni 0a30B1 3HaHHA TIpeIMETa
€KOJIOTIYHA saBuIay, «Mexu | (Ximis, 610J10r151), 100
HAYKH 1 pO3IIi3HATH Ta
TEXHOJIOT11 imeHTudiKyBaTH

2 KOMIIETEHTHICTh Y | HayKOBa
ramysi iHTEpIpeTaris
MIPUPOTHUYNX JTAHUX 1 IOKa3iB
HayK,
coriajgbHa

3 KOMIIETEHTHICTh Y | HayKOBa
raiysi IHTepIIpeTallis
TIPUPOTHUINX JIaHUX 1 JI0Ka3iB
HayK
TPOMA/ISTHCBKA,
T ATPUEMITUBICTb,
BLJILHE BOJIOMIHHSI
JIep>KaBHOIO
MOBOIO

4 KOMIIETEHTHICTh Y | HayKOBa
ramysi iHTepIpeTaris

MOSAICHCHHA IIPOCTUX
HAYKOBUX SABHIIL

InTepnperanis 1aHuX

II piBeHb — yuHiI MOXYTh
BUKOPUCTOBYBaTH 0a30Bi
3HaHHA 3 XiMii Ta
6ioorii, 11100 3po0uTH
IIPABUJIbHUI BUCHOBOK
111010 IPOCTOr0 HAbOPy
JaHMX, 3[aTHI
3aCTOCOBYBATH 3HAHHS
npeaMeTa, oo
IHTEePIPETYBATH JaHI.

II piBeHb — yuHi MOXYTh
BUKOPUCTOBYBaTH 0a30Bi
3HAHHA 3 XiMii Ta
6ioorii, 11100 3po0uTH
IIPABUJIbHUIA BUCHOBOK
111010 IPOCTOr0 HAbOPy
JaHMX, 3aTHI
3aCTOCOBYBATH 3HAHHS
npeaMeTa, oo
IHTEpIIPETYBATH JaHi.
[aTepnperartis ganux
IV piBennb — yuHi
MOXYTb IHTEPIIPETYBaTH
JlaHi, OTPUMaHi 3 He
Jy’Ke CKJIaJJHAX HaOOpiB
JAHUX, pOOUTH
BIIIIOB1IHI BUCHOBKH,
1110 BUXOJIAITh 32 MEXI
HAsBHUX JJAHUX, Ta
OOIpyHTOBYBATH CBili
BUOIp.

II piBeHb — yuHi MOXYTh
BUKOPHCTOBYBATH 0a30Bi

MIPUPOTHUYNX JTAHUX 1 IOKa31iB 3HAHHA 3 XiMil Ta
HayK, reorpadii, oo 3poouTn
TPOMaISTHCBKA, TPaBHJIBHUI BUCHOBOK
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€KOJIOTIYHA

KOMIIETEHTHICTD Y
raiysi
TPUPOTHAINX
HayK,
MaTeMaTU4YHa

HayKOBa
1HTepIIpeTallis
JIAHUX 1 JIOKa3iB

II0/I0 TIPOCTOTO HAbOpy
JIaHMX, 30aTHI
3aCTOCOBYBATH 3HAHHS
npeaMeTa, oo
IHTEPIPETYBATH JaHI.

KOMITCTCHTHICTb Y
ramysi

HayKoBa
iHTepIpeTaris

III piBeHb — yuHi
MOXYTb
BUKOPHCTOBYBATH 0a30Bi
3HAHHS MPeIMETa Ha
JIOCTaTHBOMY PiBHI, 100
inenTrdikyBaTH Bizomi
sIBUIIIA a00 MOACHUTH X

MIPUPOTHUYNX JTAHUX 1 IOKa31iB
HayK,

MaTreMaTH4YHa

KOMITETCHTHICTh Y | HAyKOBa
raiysi 1HTepIpeTallis
TIPUPOTHUINX JIaHUX 1 JI0Ka3iB
HayK,

MaTreMaTU4YHa

I piBensb — yuHi 31aTHI
BUKOPHCTOBYBATH 0a30Bi
3HAaHHA MpeaAMeTa

KOMIIETEHTHICTb Y
ramysi
TPUPOTHUINX
HayK,
MaTeMaTuYHa

II piBeHb — yuHi MOXYTh
BUKOPUCTOBYBaTH 0a30Bi
3HAHHA 3 XiMii Ta
MaTeMaTHKH, 11100
3pOOUTH NIPABUITLHUI
BHCHOBOK L1010
MIPOCTOTO HAOOPY TAaHUX

I piBensb — yuHi 31aTHI
BUKOPHCTOBYBATH 0a30Bi
3HAaHHSA 3 IPeIMEeTa
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3ABJIJAHHA Ne 17. «4u Taku# Bxke 6e3SHEBUHHUM BYTJIEKUCIUM ra3?»

Asemopka Llopinosa Hamanis Cmenaniena

AdpUKaHCHKUIT KOHTMHEHT € JpPYyTdM 3a BEIMYMHOIO Y CBITI W APYyrUM 3a
YHCENBHICTIO HaceleHHs. AQpuka Mae BEIMKY KUIBKICTh SK MPUPOJHUX, TaK 1 MITYYHUX
o3ep. Tpu adyprkaHCHKi KpaiHH 3 HAMOUTBIIO KUTBKICTIO 03ep — YraHna, Kenis 1 Kamepyh.

Ozepa Hroc 1 Monoyn € aBoma «BOuBLsiMu Kamepyny». Lli «BuOyxoBi o3epa»
pO3TaIioBaH1 HAJl «KUIICHIMID MarMu. TakuM YHHOM, BYTJIGKUCIIMH Ta3 MPOTIKA€E B BOAY
o3epa ¥ TEPEeXOauTh Yy HABKOJUIIHE CEpeNoBHUINE. TOMy BOAM IMX O3€p HACHUYECHI
BYTJIEKHUCIIUM Ta30M.

VY 1986 poui pantoBuil BUKUA BYTJIEKMCIIOro a3y 3 o3epa Hboc 3aaymmB 1 yOuB
1746 oci6 1 3500 xymobu, 1110 KUiu B cenax 1 mictax Ouist ozepa. LliikoM MOXKIUBO, 110
03epo Heoc 1 MoOHOYH MOXKyTh BUOYXHYTH B MailOyTHbOMY, X04a OyJ10 31MCHEHO IESKUX
3ax0J11B JUIS JIera3ailii 03epa 3a J0TOMOT 00 JeTasalliifHux Tpyo.

O,

Flow of CO, (Lands!ide

1. SIxi BIacTUBOCTI BYTJIEKUCIIOTO Ta3y € mpuuuHamu tparenii? (1 éan)
a. BYIVIEKMCIIMU a3 BaXK4Mil 3a OBITPS,
0. BYIJIEKHMCIHI ra3 Mae€ 3amax ripKoro MUTAAJIo,
B. BYIJIEKHUCTHI ra3 6e30apBHMIA,
I. BYIJICKMCIIAN ra3 HE Mae€ 3amnaxy.
IIpaBuibHi BianoBixi: a, B, T.

2. SIxi mpuYMHU MOJIN, 1m0 cTanucs O o3epa Hroc? OOepiTh TBEpKEHHS, SKi, Ha
Balll NOTJIsIA, € TpaBwiibHUMU (3a3Haute "Tak" uu "Hi") (2 6anu)
a | HacelleHl MyHKTH PO3TaIllOBaHl B HU3MHI
0 | o3epo po3TamioBaHe HAJ| «KUIICHSIMU) MarMu
B | KamepyH € adhprkaHChKOIO KpaiHOIO 3 BEIHMKOIO KUIBKICTIO 03€p
I | BOJOMW 03epa HACHUYEHI BYTJICKUCIUM ra3oM

IIpaBuabHi Bignosiai: a — rak, 6 — Tak, B — Hi, I — TaK.
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3. SIk xuTen MOXyTh YOE3MEUUTHCS BiJl IOBTOPEHHSI TpariyHux noAii? (3 oanu)

Bisisio Bignosinei:
- TIEPEHECTH MOCEJICHHS Ha BUII TEPUTOPIi, 1aji BiJ o3epa (4aCTKOBO)
- BUKOPHWCTaHHS Jiera3aliifHux TpyO MOKe MEBHOIO MIPOI0 YOEperTH KUTEIIB
- BECTHU CIIOCTEPEKEHHS Ta BUACHO MOBIIOMIISITH PO MOMKIIMBUIN BUKH]T (YACTKOBO)

Kpurepii oninioBaHHs:
e Hanmano mpukiany macUBHOTO 3aXUCTy BiJ HEOE3MEKH (CIOCTEPEKEHHS 3a
MOXKJIMBUMHU BUKUJaMu) — 1 oan.

e Hamano mnpukiagm aKTUBHOTO EKCTEHCHBHOTO 3aXHCTy B HEOE3MeKu
(nepecenenns) — 1 oan.

L Haz[aHo MMpUKJIIaAul aKTHBHOI'O

IHTEHCUBHOTO 3aXWCTy BiJg HeOe3meku

(merazamiiini TpyOu, IpuMycoBa BEHTWISLIS Touo) — 1 dan.

Buxopucrani xxepena:[2; 3; 4; 8; 20; 35];
cantu https://uk.history-hub.com,
https://uk.history-hub.com/krayini-afriki-z-naivishovyu-kilkistyu-ozer

Cruciauid onuc 3aBAaHHA:

1) KomneTreHTHicTh, 10 BiANPambOBYEThCSI:  MPUPOJTHUYO-HAYKOBA
IPaMOTHICTh
2) Ilpeamer: ximis
3) Knac: 7-8
3aBaaHHA KomnerenTHOCTI PISA
BiAmoBiaHO 10 Komnerentnocrti | Kontekcr ad0 PiBeHb ckiIagHoOCTI
[epaxaBHOro B CKJIai cuTyaunis
cTaHIapTy 6a30Boi NMPUPOTHUYO-
cepeIHbOI OCBITH HAYKOBOI
TPaMOTHOCTI
1 BLUJIbHE BOJIOJIIHHS | HAYKOBE Konrekcr PiBens 1. Yuni 3narai

JIepP’KaBHOIO
MOBOIO,
KOMIIETEHTHICTh
y ramysi
NPUPOJHUYNX
HayK

IIOACHCHHA SIBHIIL]

BLJIGHE BOJIOIIHHSA
JIep>KaBHOIO
MOBOIO,
KOMITETCHTHICTh
y raimysi
MPUPOTHUYNX
HayK

€KOJIOTIYHa,

HayKOBE
MOSICHEHHS SIBUIL

JIOKaJIbHUM,
JKUTTS TPOMATA

«Hebe3meuni
SIBUILA»

BUKOPHUCTOBYBaTH 0a30Bi
3HaHHS TIpeIMeTa Yn
3HaHHSAMH, OTPUMAHUMH 3
TOCBITY, 00 PO3Mi3HATH
abo igeHTudikyBaTH
TIOSICHEHHST TIPOCTUX
HAyKOBHX SIBUIIL

PiBens 1. Yuni 3narni
BUKOPHUCTOBYBaTH 0a30Bi
3HAHHS MIPEAMETa UM
3HaHHS, OTPUMaHi 3
JOCB1Ly; MOXYTh 00paTu
HaliKparie HayKoBe
TMIOSICHEHHST OTPHMAaHUX
JaHHX Y Jy’Ke Joope im
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coLjajgbHa

BiI[OMI/IX KOHTCKCTax

BUIbHE BOJIOZIHHS
JICP’KaBHOIO
MOBOIO,
KOMITIETEHTHICTh
y Taysi
TIPUPOTHAYNX
HayK,
TPOMaISTHChKA,
€KOJIOTYHa,

1 ATTPUEMITUBICTD

HayKOBE
MOSICHEHHS SIBUIL

PiBens III. Yuni MoXyTH
BUKOPHCTOBYBAaTH 3HAHHS
npeaMeTa Ha
JOCTaTHHOMY PiBHi, 11100
imeHTH(dIKYBATH BiIOMI
SIBUIIIA 00 MOSICHUTH 1X
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3AB/JIAHHSA Ne 18. «I'izpoeHepreTuka»

Aemopxa 3inuyx Hamania Kocmaumunisna

HaiironoBHimow 0COOIUBICTIO TiAPOENEKTPOCTAHUINA, HI0 BIAPI3HAE iX BIJ
IHIIUX JDKEpen eHeprii, € BUKOPUCTaHHA HUMHU NPUPOJHO TOHOBIIOBAHHUX
riipoeHepreTuyHux pecypcis. IIpo minpe BoJHOI eHeprii 1aBHOKUTANUCHKHUM (itocod
Jlao-II3u (IV-III cr. no H.e.) mucaB: «Xou y CBITI HEMae MpeaMeTa, SIKUil OyB Ou
CJIa0KIIIMKM Ta HIKHIIIKWKA BOJM, ajle BOHA MOXE 3pyHHYBAaTH HAUTBEPIIIIUN NPEIMET.
Enepris Boau, siIK 1 e€Hepris BITPY, BUKOPUCTOBYETHCS JIOAbMHU 3/aBHA K JHKEPEIO
MEXaHIYHOi eHeprii, a mo4ynHarouu 3 XX CT., 1 K JDKEpeIo eJICKTpoeHeprii. Y CBITI
nmoOy/loBaHa BeEJIMKAa KUIBKICTh TiAPOEIEKTPOCTAHININ, sIKIi BHpPOOISAIOTH 10 5 %
3arajbHOI €JIeKTPOCHEPrii, MPUUOMY B JESKHX KpaiHaX 4acTKa €JEeKTPUKH, BUPOOIEHOT
Ha T1IPOENIEKTPOCTAHIIIAX, 3HaYHO BuIla. B Ykpaini Ha [{Hinpi, noOymoBaHo Kackay 3 6
rigpoenextpocraniid, miHi 'EC OyayroTs Ha ripcekux piukax y Kapmarax. Coia
3a3HAYUTH, 10 B OCTaHHI POKU OYIBHHUIITBO TiAPOEIEKTPOCTAHINN y CBITI 3HAYHO
CKOPOYEHO BHACJIJIOK BIJICYTHOCTI CHPUATIMBHUX YMOB. ['1ApoeneKTprKka — eIeKTpurKa,
OTpMMaHa 3a JO0NOMOroxw Boau. IIpu 3BHYAliHIN TIIPOENEKTPUYHIA CcXeMl BoAa
HAaKOMMYYETHCS B pE3epByapl, IO YACTO CTBOPIOETHCA MEPETOPOKEHHSIM PIUKH
namOoro. Boma 3 pesepByapy mnojaeTbcs Ha TypOiHM, 3’€QHAHI 3 EJIEKTPUYHUM
reHepaTopoM. Y HAaCOCHUX EJIEKTPOCTaHLISAX BOJA, IO MPOXOAUTH 4Yepe3 TypOiHW,
MOJIAETHCS Ty LUKIIYHO 3HOBY. Y TMPHUIUIMBHUX EJIEKTPOCTAHIIISIX BHKOPUCTOBYIOTH
KIHETUYHY €HEpril0 BOJM, IO MiJHIMAETHCS U OMYCKAETHCS B PE3yJIbTaTl MPUILIMBIB.
Opna 1’siTa YaCTUHA €JIEKTPOCHEPTi, 1110 BUPOOJISIETHCS Y CBITI — TAPOCISKTPUYHA.

3aBnaHHs:
1. JInst goro, Oymyrouu eIeKTpOCTaHIlii, 3BOASITh rpedii? (1 dan)
IHpuxkaaagu npaBUJIbLHUX BiANOBIei:

1.  Hagatu Boai G11bII01 TOTEHITIATBHOT €HEPTii
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2. 30UIBIIUTH  KUIBKICTh BOJHW, IO HAKOMUYEHO JJisi BUPOOJICHHS
€Heprii KoJu NoTpiOHO
Ipuknaam HenmpaBWILHMUX BiANoOBineii:

1. CTBOpUTH BOJAOCXOBUIIE

2.  BukopucraTtu KIHETUYHY €HEPTiI0 BOIU

2. Ha dororpadii 300paxkeHo Hiarapcekuii Bogocmazn. IloguBiThes Ha
dbotorpadito 1 MOSCHITH, SIK 3MIHIOETHCS KIHETHMYHA 1 IMOTEHIIaJIbHA E€HEpris BO/IU.
OO6epiTh TBEpIKEHHS, SIK1, HAa Balll TIOTJISA, € MpaBUiIbHUMHU (3a3Haute "Tak" um "Hi")
(2 banu)

a | Kinernuyna 3pocrae, moTeHI1aJIbHA 3MEHITYEThHCS

6 | Kinernuna eneprisi mepeBaprOeThCsi HA MOTCHLIATbHY

VY BepxHiil 4yacTUHI BOJOCHaAy MOTEHI[IaIbHA €HEPrisl 3MEHILYEThCS,
y HIDKHIN — 3pocTae

r | IloreHuiajipbHa NEPETBOPIOETHCS B KIHETUUHY

IIpaBuabHi Biamosiai: a — rak, 6 — Hi, B — TaK, T — TaK.

3. Ha ripcekiit piuti Bupimmm nodyaysatu Miai ['EC, nnst goro moOyayBaniu
rpebmo Bucororo 20 M. 3uaiaite notyxHicte ['EC nmpu KK Typ6inu 80%, skmio
BiZIOMO, IO 3a XBHIHHY uepe3 rpeGmio mpotikae 120 m° Bomu. I'yctuna Bozm 1000
kr/M. (3 6anu)
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Po3B’si3aHHs Ta KpUTEPii OLiHIOBAHHS:

1. Bxkazano cnocid6 pospaxyuky:P=KK/[xmgh/t, Xouda BIACYTHI!
pPO3paxyHOK, CTYJIEHT MPaBWIHLHO BCTAHOBHUB 3aJIKHOCTI MDK (PI3MUHUMU
BeJIMYMHAMU — I oan.

2. HaBemeHo po3paxyHOK 1 OTpUMAHO TMPaBUIBHUN pe3yJbTaT:
P=0,8%x120%x1000%9,8%x20/60=313600 (BT) — 1 6an.

3. IlpaBuiapHO BKa3aHO PO3MIPHICTh. 3apaxoOBYIOTHCS BIAMOBIAL, MojaHi y KBT,
MBT, 30kpema 3 okpyriaeHHsaM: 313-320 kBt; 0,3-0,32 MBT Tomo — 1 éan.

Bukopucrani mxepena:[ 9; 22; 36; 42-45 |

Ctucauii onuc 3aBIaHHA:
1) KomneTreHTHICTh, 10 BiANPANbOBYETHCHA: TPUPOIHUUO-HAYKOBA TPAMOTHICTb
2) Ilpeamet: ®izuka

3) Kaac: 9
3aB1annsa KomnereHnTHocTi PISA
BIiINOBiAHO 10 KommnerentHocTi KonTekcer PiBeHE cKiIagHOCTI
JlepKaBHOTO MPUPOTHUYO-
cTaHaapTy 0a30BoL HAYKOBOI
cepeIHbOI OCBITH TPaMOTHOCTI
1. KOMIIETEHTHICTh Y | HAyKOBE KonTeker PiBenn I. Yuni 3narxi
ramysi TIOSICHEHHS SIBUIL] | 1HAWBIAyalbHUIA | BUKOPHCTOBYBATH
IIPUPOIHUYNX / NOKaTBHUN 0a30B1 3HaHHS
HayK TpeMeTa, oo
«[Tpupoxni posmizHaT abo
pecypcu» imeHTudiKyBaTH
TIOSICHEHHSI TIPOCTHX
HAYKOBHUX SIBUIII
2. KOMIIETCHTHICTh Y | HAyKOBE PiBenn I1. Yuni 3matHi
ranysi TIOSICHEHHS SIBUIII 3aCTOCYBATH 3HAHHS
MPUPOTHUINX peMeTa, 1100
HayK BUSIBUTH BIAIOBIIHE
HAYKOBE MMOSICHEHHSI
3. KOMIIETEHTHICTb Y | HayKOBa PiBens I1. Yuni
rajysi IHTEpIIpeTaIlis MOXYTb
HPUPOJHUYNX JaHMX 1 JOKa3iB BUKOPHUCTOBYBAaTU
HayK, HAYKOBI 3HaHHSI, 11100
MaTeMaTHYHa 3pOOUTH MPABMITLHHN
BHCHOBOK 10710
MPOCTOro HAbOPy
JTAHUX
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3ABJIAHHA Ne 19. «MicroSD»

Asmopka @panuyk Pokconana B’auecnagisna

Secure Digital Memory Card (SD)- mnopraruBHa duem-kapTa mnam’sri,
BUKOPHUCTOBYETHCS B IU(poBUX PoToanaparax, MOOUIbHUX TenePoHaX, IIeepax TOUIO.

Mapiuka npunbana ¢uemky s teiaedoHy, eMHICTh skoi — 8 1'0. BeraBuBmm B
mudpoBuii dotoanapar ¢uieliKy, BOHa 3’sACyBayia, 10 00’€éM mam’sTi, 110 BKa3aHO Ha
€KpaHi, 3HAaYHO MEHIIWK HDK TOM, IO BOHA KyMMyBaja. YBa)XHO BUBYHBIIN YITAKOBKY,
JiBYMHA 3’sicyBaja, 10 BUPOOHMK 3a3HauuB: «8 GB = 8000000000 B» i# 3ranmana, 1mo B
iHpopmaruii 1 kB = 1024 B. JliBunHka qr00UThH CayxaTH MY3uKy, (ororpadysaruch 3
Jpy35MU, a TAKOXK Y BUTbHUM Yac TUBUTHCS KOMEiiHI (GiabMu. 3a He3HAYHUN TPOMIXKOK
yacy Mapiuka Bukopuctana 2 GB mam’sti g ¢poto, 1433,6 MB — s my3uku 1 3072
MB — i GinbMmiB.

3aBIaHHA:
1. Busnaurte, ckuUlbkd OaWTIB BIIRHOIO MICLS 3aJUIIAIOCA B Mapiuku Ha
HocCieBl. (2 6anu)

Po3B’si3aHHs Ta KpUTEPil OIHIOBAHHA:
— 8000000000-2147483648-1503238553-3221225472=1128052327 (B)
— MoxyTts OyTu Bignosiai y MB, GB, 30kpema 3 3aokpyriennsm: 1075 MB, 1 GB.

2. Ha ckinpku Outblne OalTiB mam’sATi HacmpaBdl Ha (IienI-HaKOMUIyBadl
MOPIBHSIHO 3 THM, 110 HaBIB BUPOOHUK? (2 Oa/iu)

Po3B’s13aHHs Ta KpUTeEPil OLiHIOBAHHA:
— 8-1024-1024-1024-8000000000 = 589934592 (B)
— MoxyTts OyTu Bignoiai y MB, 3okpema 3 3aokpyrienusm: 562 MB.

3. Ckmanith KpyroBy JiarpaMmy 3allOBHEHHS TaM’ STl (Quiem-HaKonmuyyBavya
Mapiuku. (2 6anu)

Kpurepii oniHroBaHHs:
e BuxinHe koo A Aiarpamu po3jiieHe Ha 8 0JHAKOBUX CEKTOPIB, TOOTO
BCTaHOBJICHO 1IKaNy — I da.
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e [loOynoBaHo KpyroBy jiarpamy 3 CEKTOpaMH,
HaBEJICHUM Y 3aj1a4i JauuM — I oan.

[0 BIANOBIAAIOTH

Bukopucrani xxepena:[ 20; 32; 35; 49]

Ctucauii onuc 3aBIaHHA:

1) KomneTreHTHiCTh, 10 BIANPANbOBYETHCS:  MPUPOJIHUYO-HAYKOBA

IrPaMOTHICTh, MaTE€MaTUYHA TPAMOTHICTh
2) Ilpeamet: MateMaTuka, iHpOpMaTHKa, P13UKa

3) Kaac: 5
3aBaaHHA KomnerentHoOCTI PISA
BiANOBiTHO 10 KomnerenTHocTi Konrekcer PiBennb ckiagHocTi
JepaxaBHOro MPUPOIHUYO-
cTaHaapTy 0a30Boi HAYKOBOIL
CepeIHbOI OCBITH TPaMOTHOCTI

- KOMIICTEHTHICTh Y | HAyKOBa Konrekcr I piBennb. Yuni 31aTHI
raiysi 1HTepIIpeTallis IHAUBIAyanbHUN | i1eHTHU(IKYBaTH MIPOCTI
MIPUPOTHUYNX JIAHUX 1 JI0OKa3iB 3B’SI3KU Ta
HayK, «Mexi HayKu 1 | IHTEpIIpETyBaTH JaHi,

- MaTeMaTu4Ha TEXHOJIOT1i» poboTa 3 IKUMH

OB’ s13aHA 3 HU3bKHM
PiBHEM KOTHITUBHOI
BHMOTH

- KOMIICTEHTHICTh Y | HAyKOBa PiBens 1. Yuni 31atHi
raiysi 1HTepIIpeTallis imenTH(iKyBaTH IPOCTI
MIPUPOAHUYNX JIaHUX 1 I0Ka3iB MIPUYUHHI 200
HayK, KOpeJALiiiHI 3B’ 5I3KU Ta

- MareMaTHyHa IHTEpIpeTyBaTH JaHi,

poboTa 3 IKUMH

OB’ s13aHa 3 HU3bKUM
pIBHEM KOTHITUBHOT
BUMOTH

- KOMIIETEHTHICTh y | HayKOBa PiBens II. Yuni
ramysi iHTepIpeTaris MO’KYTb KOPUCTYBaTHUCS
MIPUPOTHUYNX JTAHUX 1 IOKa31B 0azoBuUMH a00
HayK, HAYKOBUMH 3HAHHSIMHU

- MareMaTuyHa

IIOJICHHOTO BXKHTKY,
00 3pooHuTH
MPaBHJIbHUI BUCHOBOK
1I0JI0 TIPOCTOTO HAOOPY
JTAHUX
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3ABJIAHHA Ne 20. «'oBepJia»

Aemop ll]epbanv Ilempo leanosuu

Oxcana 3ampornoHyBaJla OpraHi3yBaTH TYPUCTHMYHHMM TOXia 31 CBOIM KJIacoM Ha
HaiiBuily BepiuHy YopHoripcekoro xpe0ra, Ykpainchkux Kapmar 1 Ykpainu — ropy
I'oBepay:

«Kapmatu — 11e yHIKaJIbHUH KyTOYOK Ipupoau Ykpaiawm. [ligiliMarouncey Ha TOpy, MU
no6aunMo MOryTHI 1yOu (mepearipuuii mosic, Bix 450 nmo 600 M Hax piBHEM Mops). Y
T1OpoBax pOCTyTh TaKOXK OYK, Tpad, siceH, B’513, a 3 YarapHUKIB — JIIITMHA, KaJMHA, Oy3uHa
YOpHA, CBUJIMHA, TJIiJ, TEPEH. Y TpaB’SHOMY TOKPHUBI — IIaBIIis, MPOJICKU, METYHHUIIS,
YHUCTellh, 0APBIHOK MaJINH, YMHA.

[TigaiMarounch BUINE, MU MOOAYNMO OYKOBI, SITUIICBO-OYKOBI Ta CMEPEKOBO-OYKOBI
JicH, y SKUX TMOOAMHOKO TPAIUISIOTHCS YarapHUKHA BOBUOTO JIMKA, Oy3WHW YEPBOHOI,
JIIIAHYU, )KUMOJIOCTI, a 3 TpaB — MapeHKa, MPOJICKH, MUOYJIS BeIMeEka, BOPOHIUE OKO
(Hu3bKOTipHMI OykoBMI NMOsic, Ha pi3HUX cxwiax Bia 500 1o 1450 m).

[lle Bume mosc cmepekoBux JjiciB. Lli micu 3HaxomsThes Ha BucoTi Big 1300 mo
1670 M (cepeaHboripHuii mosic). Y Mexax Mosicy € OyKOBO-CMEPEKOBI, SUIMIEBO- Ta
KEJPOBO-CMEPEKOB1 MACHBH JIICY, YarapHUKH, y SIKUX MPEACTaBICH] >KUMOJIOCTIO, Oy3HHOIO
YEepPBOHOIO, TOPOOMHOIO, BUIBXOIO Ta SUTIBIIEM, a 3 TPaB TPAILUISIOTHCS HEUYUBITEP, KUCIHUII,
Pi3HI BUJIA MOXIB.

Ha Bucoti Bim 1300 mo 1850 M (cybanbmilicbkuii MOsIC) MM TOTPAlUMO B
YarapHUKOBI 3apOCTI 3 COCHH T1PCHKOI, SUTIBISI CHOIPCHKOTO, BUIBXH 3€JICHOT, POAOACHAPOHA
CX1THOKapIaTChKOro. Y TpaB’sSTHOMY TIOKPHBI TPAIUISTIOTHCS YOPHUIIS, KYHUUHHUK, OXKHHA,
MOXH.

Ha cawmiii Bepimai Mu mo06a4uMo JyKH 13 TpaB SHUCTUX 1 YarapHUKOBHUX YTPYIIOBaHb
(Bumie 1800 M, anbniiicbKHM MOAC)Y.

PosmnoBigs Okcanu Oysia HATXHEHHOIO, 1IKaBO, X04a OUTBIIE CXOXKOK Ha JIOTOBI/Ib
Ha HaYKOBI1M KOH(pepeHIIii.
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VY posmoBy BTpyTuBCcsi Cepriit: «He Tak Bce poMaHTHUHO, sIK po3noBuia OkcaHa. Y
paiioni mapiipyty Ha ropy ['oBepiy, sik s B 1HTEpHETI OauuB, 0arato CyxXux OOTOpLIUX
JIEpEB, CMYTH TOHIBEYEHOTO JIICY HW)KYE TIOJOHHMHHU, po3MuTI noporu. Ha camiit ["oBepiti
HEMAaJIO 3BAJUI 31 CMITTsAM. J[UISHKa HaBKOJIO BEPIIMHU CHJIHHO BUTONTAHA, ajIbIIMChKA
POCJIMHHICTh BUHHINEHA. Y 3arfuOMHaX MOXKHA MMOOAYUTH HABITh 3BUYAWHI KyIH CMITTS
(MepeBaXkHO 11€ TUIACTUKOBI IUISIIKH, MAKETH, TOCY/1 TOIIO0). | 11e He AMBHO — Y JIITHIN J€Hb
Ha BEpIIMHI OJHOYACHO MOXKE TepedyBaTh 10 JEKUIbKOX COTEHb TypHCTiB. Tak 1o,
Oxkcano, 3 Kpacoro TyT He nyxe. A Bucora 2061 M, B3arami, moTpeOye OKpeMoi
MIATOTOBKWY.

V knaci BigOysacs rapsya JUCKYCIs.
3aBaaHHA:

1.I3 posnoBiai Okcanu BUAHO, IO MiAiMMal0unch Ha Topy ['oBepiy, 3MIHIOEThCSA
pociuHHUM cBiT, Nanamadtu. [1{o € npuunnoro Takoi 3miuu? (1 6an)

a. 3HWXKEHHS 3 BUCOTOIO0 aTMOC(HEPHOTO TUCKY

0. 3HWXKEHHS 3 BUCOTOIO TEMIIepaTypu

B. 3HWKEHHS 3 BUCOTOIO a0COJIFOTHOT BOJIOTOCTI

r. 3HWKEHHS 3 BUCOTOIO BIITHOCHOI BOJIOTOCTI.
IIpaBuibHA BiANOBiAb: B.

2.0kcaHa CTBEpIKY€E, III0 BUCOTHA MOSCHICTh MOB’s3aHa 3 TUM, 1110 CoHIle Harpiae
CIOYATKY 3€MHY ITOBEPXHIO, a BlJl HET HarpiBaeThcs MOBITPs. OOEPITh TBEPAKEHHS, K1, HA
Balll OIS, € IpaBwibHUMH (3a3Haute "Tak" uu "Hi") (1 6an)
IIpaBuibHi BiAnoOBii: Tak.

3. Cepriif BHEBHEHHH, 110 i1 Yac Mo0poki Ha ['oBepiIy B pi3HI MOPH POKY ICHYE
OaraTo HeOe3MeK sl 3/I0POB’ S 1 )KUTTS JIIOAMHU. BKakiTh Ha HEOE3IMEKH Ta OOTPYHTYHUTE
cBili BUOIp. (3 danu)

OpienroBaHa BiANoOBiAb:

1. bararo cyxux oOropiimx JepeB CBiIYaTh MPO YacTi TPO3W BIITKY 3 ydapaMu
OJTMCKaBKHU.

2. CMyrd TIOHIBEYEHOIO JIICY HM)KYE MOJOHMHHU CBIAYATh PO CXOIKEHHS JIABUH
B3HMKY, BECHOIO 1 BOCEHH.

3. Po3muTI 1OPOTH CBIAYATH PO MOKIIMBICTH OTPAMUTH M1J] CUIbHY 3JIHBY.

4. 3HM>KEHHS 3 BUCOTOIO TEMIIEPATYypU Ta aTMOC(HEPHOTO TUCKY MOKE MPU3BECTH 10
po0GJieM 31 310pOB’SIM.

MOo>kJMBI 1HII BapiaHTH B KOHTEKCTI 3alMUTaHHs, SIKI HEOe3MeuHi i 370pOoB A 1
KUTTS YUIHIB.

4. Knac BupilmmMB Bce X OpraizyBaTu mojopok Ha I'oBepmy. Cepriii oTpuman
3aBJaHHS MIATOTYBAaTH CIIMCOK HAMHEOOXITHIMKMX pedeH, 1o MOTpiOHO B3ATH 13 cO00I0,
o0 6e3 MKOoau ISl 30pOB’sl aJanTyBaTUCS JIO0 3MiH, K1 BiIOyBalOThCs B ropax IMif
gac nigiomy? CBiii BuOip HEOOX1THO OOTPYyHTYBATH.
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OpieHTOBHA BiANOBIb:

1. Terumii BOJOTOHENPOHUKHUI oOAir (y ropax XOJIOAHIIIE 1 JOCUTh MIHJIMBA
MOro/1a).

2. B3yTTs Ma€e MaTH JOCUTH KOPCTKY, OaskaHO pUQIIeHy MIOMBY (Ha CXUJIAX JOCUTh
CIIU3BKO).

3. Kanopiiini 3a1130BMICHI NPOAYKTH, rapsauii 9ait (mmigiiom 3-4 roquHu Ta ciryck 2-3
TOJUHU TOTPeOYIOTh 3HAYHUX 3aTpaT CHEprii Ta CIIOKMBAHHS J0JaTKOBOI KUIBKOCTI
piauHm).

4. Anreuka 3 smikamu (MOXIIMBI HeTlependadyBaHl CHUTyallli, fKi TOB’s3aHi 31
3JI0pOB’SIM YUHIB. 3 BUCOTOIO 3HWKYEThCS TEMIIEPATYPa, aTMOCPEPHUI TUCK).

5. Tlocyn GaraTtopa3oBOr0 BHUKOPWCTaHHS, MAKET JAJSl CMITTS TOLIO (€KOJIOTTYHUMN
CKJIaTHUK TOZOPOXKI).

Mo>kJuBI 1HIII BapiaHTH, 110 OB’ s13aH1 3 O€3MEeYHUM MepeOyBaHHSIM y ropax.

Bukopucrani mxepena:[18; 20;33; 50]
CtHuciauii onuc 3aBIaHHA:

1) KomneTeHTHiCTh, 10 BiANPaNbOBYETHCA: TPUPOTHUUO-HAYKOBA TPAMOTHICTh
2) Ilpeamert: reorpadis

3) Kaac: 6-7
3aBIaHHA KomnerenTHOCTI PISA
BiTnmoBiaHo 10 KoMnerenTHoCTI Konrtexcrt PiBeHnn ckiagHocCTi
Hdep:xxaBHoro NPUPOAHUYO-
cTaHaapry 6a30Boi HAYKOBOI
cepeaHbOI OCBITH TPAMOTHOCTI
1. - KOMIICTEHTHICTh y | HAyKOBa Konrekct I piBensb — yuHi 31aTHI
ramysi iHTepIpeTaris JIOKaJIbHUM iIeHTUdIKyBaTH MPOCTI
MIPUPOTHUYNX JIAHUX 1 TOKAa3iB 3B’SI3KU Ta
HayK «Hebe3neun1 IHTEpIIPETYBaTH JaHi,
SIBUIIIAY, poboTa 3 IKUMH
«310poB’s Ta OB’ s13aHA 3 HU3KUM
3aXBOPIOBAHHS» | pIBHEM KOTHITUBHOI
BUMOTH
2. - KOMIICTEHTHICTh y | HAYKOBE PiBenn 1. Yuni 3narai
raiysi TIOSICHCHHSI SIBHII] BHUKOPHUCTOBYBaTH
MIPUPOTHUYNX 0a30B1 3HAaHHS
HayK npeaMeTa 9u 3HAHHS,
OTpUMaHi 3 JIOCBify,
00 po3mi3HaTh abo
imeHTu(dikyBaTH
TIOSICHEHHST TIPOCTHX
HAYKOBHX SIBUII]
3. - KOMIIETEHTHICTh Y | HAyKOBE PiBens I1. Yuni 31aTH1
raiysi TIOSICHEHHSI SIBHII] 3aCTOCYBaTH 3HAHHS
MIPUPOTHUINX MpeaMeTa Ha piBHI
HayK, fioro noOyTOBOrO
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€KOJIOT1YHa,
3]10pOB’sI-
30epexyBabHa

KOMIIETEHTHICTb y
ramysi
TPUPOTHAIHX
HayK,
MaTeMaTH4Ha,
€KOJIOTIYHa

HayKOBE
TIOSICHEHHSI SIBHII]

PO3YMIHHS, 100

BUSIBUTH BIJIITOBITHE
HAyKOBE TMOSICHEHHS,
IHTEepIpeTyBaTH JIaHi

Pisens I1I. Yuni
MOXYTh
BUKOPHCTOBYBaTH
3HaHHS MpeaMeTa Ha
JOCTaTHBOMY PiBHI,
00 i1eHTHdiKyBaTH
BizoMi siBuIa abo
MOSICHUTH X
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3ABJIAHHSA Ne 21. «Jlicu Ha 3emuti»
Aemopku. JIyyvkosa Ceimnana /[mumpiena, I oumapyx Kamepuna CepriiBHa

Jlic i JmrOMMHU 3aBKIU MaB BXIIMBE 3HAUCHHS. AJpKe BiH 3a0e3redye Jroaeh
JIEPEBUHOI0, ArOJaMH, IpuOamu, JTIKApPCbKUMHU POCIMHAMH, MMPOMHUCIOBUM BIJICTPLIOM
JIMKUX TBApHH 1 NTUIll. BomHouac BiH BUKOHYE TIe i 0arato iHIMX (PyHKITIH, sIKi POOIIAThH
Horo Bkpail BaxymBuM. Came TOMy HE0OX1IHO 30epiratu abo BiAHOBIIOBATH JiCH. 3a
OCTaHH1 JECATWIITTA Maibke B mojioBuMHI 3 50 Hai0araTimimx Ha JIC KpaiH CBITY
(CxkannunaBceki kpainu, CIIIA, psa kpain CxigHoi A3ii) JICOBI IJIOHI 30UTHITMIIHCA.
[Iporuozytots 10 2050 poky riobdanbHa KUIBKICTB JIICIB HA TUIaHEeTI Mae 3poct Ha 10 %,
110 BIJINIOBI/Ia€ TUTOIII KpaiHu po3Mipom 3 [Hiro.

Boanouac octaHHIM YacOM HEKOHTPOJIbOBaHI BUPYOKH JIICIB MPU3BEIH J0 TOTO, IO
y IliBnenHoMy (€KBaTOpialbHOMY 1 TPOMIYHOMY) TIOSICI JICOBI IUIONI HIOPOKY
ckopouytoThes Ha 0,6 %. HaliinTeHcuBHile BUPYOyIOTh BOJIOTI €KBAaTOPIaJibHI JIICH: 3a
octanHi 50 pOKiB iX TUIOIIA CKOPOTUJIACS HATIOJIOBUHY.

VY munai 2021 poky Ha TepuTopii SAKyTii Oyno 3adikcoBano 250 TiCOBUX MOKEK HA
mronyl Outemn gk 3,0 MJIH. Ta, MO0 € HANOIJIBIIO HA CHOTOIHINIHIA JIEHH €KOJIOTTYHOO
KaracTpodoro.

B Vkpaini Takox JiCOBE TOCIONAPCTBO CTPAaXJAa€ dYepe3 HEKOHTPOIbOBAHY
BUPYOKY JticiB. OcoOMUBO 11€ HEOE3MEYHO B TOpaX Ta HA CTPIMKUX CXWJIaX PIBHUH 4epes
3CYBHU IPYHTY. 3a IIPOrHO3aMH €KOJIOT1B, SIKIIO Tak Oyne Haxami, To uyepe3 S50-70 pokiB B
VYkpaiHi iX HEe 3IUIIUTHCS 30BCIM.

3aBnanHs:

1. dAxi ¢yHKIii, Ha Bally OyMKY, 1 BUKOHYIOTH JicH? 3rpymylTe BiJAMOBIIHO
OCHOBHHX (DyHKIIIH B Tabnuitl. (3 éanu)

I'ocnopapcbka ExoJioriyna ConiajgpbHa

BapianTu mis knacudikarii:
— BOJI03aXHUCHA
— 30epekeHHs 010pI3HOMaHITTS
— JIIKapChbKl POCIMHU
— JIICO3aroTiBis
— M'SICO IMKUX TBAPUH
— TOJe3axucHa
— TPUPOIOOXOPOHHA
— TMPOTU3CYBHA
— PpeKpearniiftHo-0310poBYa
— 3abe3neuye poboUi MicIs
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— PO3BWTOK IiAIMPUEMHHUIITBA

— Typu3M

— MUPKYJIAIIS BOJI, TOBITPS
IlpaBuibHA BiANOBIAb:

I'ocmogapcbka Exosoriuna ConianbHa
— BOJIO3aXHCHA — 30epeKCHHS — peKpeartiitHo-
— JTICO3aroTiBIIs 010p13HOMAHITTS 03/I0pOBITIOBAJIbHA
— M’SICO IMKWX TBapUH | — MPHUPOJOOXOPOHHA — 3abesmneuye poboui
— JIKapChKi POCTMHA MiCIIs
— TOJIe3aXKCHA — PO3BHUTOK
— TMPOTHU3CYBHA I IPUEMHHIITBA

— Typu3M

2. Cnpornosyiite mnpoOieMu, sKi MOXYTh BHHUKHYTH 332 yMOBH 3araJbHOTO
3MEHIIICHHS JIiCiB Ha TutaHeTi 3emust. OOepiTh TBEp/KEHHS, sKi, HA Ball IOTJISI, €
npaBwibHuMH (3a3HauTe "Tak" uu "Hi") (3 d6anu)

a | 3MIHIOETHCS T1IPOJIOTIYHUI PEKUM BOJTHUX 00’ EKTIB

0

BUHUKAIOTH TIUOOKI SIpH, PYHHIBHI OOBAJIHA 1 CEJi, aKTUBI3YIOThCS €pO3iiiHi
poIIeCH

3HMINYEThCS  (OTOCHHTE3yBalbHA (hiTOMAca, 10 BHKOHYE BaXKJIMBI
€KOJIOT1uH1 (QYHKITIT

I | HOTipUIy€eTbCS Ia30BUM CKIIa] aTMochepu

I | 30UTBIITY€ETHCS TUIOIIA MMACOBUII] TA THIIMX CUICHKOTOCIIOAAPCHKUX YTib

IIpaBuibHi Bignosixi: a — tak, 6 — Tak, B — Tak, T — Tak, J{ — Hi.

3.BkaxiTh 3a KapTolo 3 JlarpaMaMmu, y sIKid 3 KpaiH 3a0e3Ne4eHICTh JIiCaMU B
reKTapax Ha OJIHy 0co0y Haibubia.(1 o6an)

Liseuin

—

=

Benuka
Bpurtania

Benecyena

TR as,

AscTpania
MieHiuHWRA NnicoBUA NoAc: MisaeHHWIA NicoBMA NoAc:

Bl Xsowni nicn ( madea) [ linei (sosnocei ekeamopianswi nicu)

[ Miwani nicun Ta TponidHi nicn
Sabe3neueHicTb nicom (casocoby)

a. IlIBemisa
6. Konro
B. Igmisa
r. Kanana
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IIpaBuibHa Bianosiasb: O.

4. Po3risiHpTe KapTOCXeMy pO3IMOALLY IUION] JIiCIB YKpaiHu 32 JIOMIHYBaJbHUMHU
nopogamu. Ilin0GepiTh 1O KOXHOrO 3 JEpEeB Mapy 3a O3HAKOK MPAKTUYHOTO

BUKOpHUCTaHHA. (3 6au)

Poanoais mAcL Alcie YKRAIHW 38 Nepesakaot il Nopoadiid, %

@ Cocra

® o @ Birsxa
By ‘ Moad

@ grvina, sadus @ dcen

@ Bepesa, ocvka @ lhwi

JKOBUYOTTHHHIA 3aC10

A. Cocha 1) YV HaykoBiii METUITMHI BUKOPUCTOBYIOTH, SIK CEYOTTHHUM 1

b. Jly6 2) Topixu mictate 30 — 50% xupy 1 1o 30% Ouika

dhapOyBaHHSI BOBHU

B. byk 3) BayTpinmHs yacTuHa KOpH J1a€ ®KOBTY (hapOy, MpumaTHy Iyt

OeperiB piyoK

I'. Slnuna  |4) Sk BosnoronoOHa NOPOAa BUKOPUCTOBYETHCA IS 3a1ICHEHHS

JI. bepeza |5) By nepioro 60poInHOMEIBHOI POCTMHOO

E. Bumbxa |6) 3 muanok Oyio 30ym0BaHO TiepIiuii jritak OpatiB Paiit

XK. T'pad 7) Hae 54% nemtono3u, BUpOOISIOTH KaH1(POIIb

IpaBuabHa BignoBiab: A—-7,6-5,B-2,I'-6,1-1, E—4, )X -3.

Bukopucrani xxepesna:[33; 35; 43; 45]

Ctucaunii onuc 3aBIaHHA:
1) KoMneTeHTHiCTh, 10 BiANPANbOBYETHCS:

MIPUPOJHAYO-HAYKOBA

IPaMOTHICTh
2) peamer: reorpadis
3) Knac: 7
3aBaaHHAa KomnerenTHOCTI PISA
BiiMOBiaHO 10 KoMnerentHocTi Konrekcr PiBeHb cKJIaHOCTI
Hep:xaBHOrO NMPUPOIHUYO-
cTaHaapry 0a30Boi HAaYKOBOI
cepeaHbOI 0CBITH rPaMOTHOCTI
1. - KOMIICTEHTHICTh | HayKOBE KonTeker PiBens I1. Yuni
y raiysi MOSICHEHHSI SIBULL | JIOKAJIbHUH 3[1aTHI 3aCTOCYBaTH
MNPpUPOAHUYIUX 3HaHHA IIpeaMETa Ha
HayK «[Ipupoani piBHI Hioro

78




KOMITETCHTHICTB
y ranysi
TIPHPOTHAIHX
HayK

HayKOBE
MTOSICHCHHSI SIBHIIL

KOMITETCHTHICTB
y ranysi
TIPHPOTHAIHX
HayK,
€KOJIOT1YHa,
MaTeMaTHYHA

HayKOBa
iHTepHpeTanis
TAHUX 1 JOKa3iB

KOMIIETEHTHICTD
y ramysi
TIPUPOTHAIIX
HayK,
MaTeMaTHU4Ha,
€KOJIOT14Ha

HayKOBa
IHTepIIpeTalis
JAHWX 1 TOKa3iB

pecypcuy,
«Cran

HaBKOJIMIII-
HBOT'O
CEPEIOBUIIA»

moOyTOBOTO
PO3yMiHHS, 100
BUSIBUTH BIJIIOBIHE
HAYKOBE MOSICHEHHSI

Pisens II1. Yuni
MOXYTh
BUKOPHUCTOBYBATH
3HaHHS MIpeIMeTa Ha
JIOCTaTHLOMY PiBHI,
1106 ieHTu(iKyBaTH
BizoMi gBuIa adbo
MOSICHUTH iX

Pisens 1. Yuni 3m1aTH1
IHTEepHIpeTyBaTH
rpadivHi ¥ Bi3yaabHI
naHi, poboTa 3 SIKUMHU
OB’ s13aHa 3 HU3bKUM
piBHEM KOTHITUBHOL
BUMOT'H

PiBenn II1. Yuni
MOXYTb Y MEHIII
Bimomux abo
CKJIAQIHIIITNX
CHUTYaIIisIX
3aMpOIOHYBATH
MOSICHEHHS B pasi
HasIBHOCTI IIEBHUX
IiIKa30K a0o
JIOITOMOT'H
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3AB/JIAHHS Ne 22. «BigHOBJIIOBaJIbHI [pKepeJia eJIeKTPOeHepriDy
Asmopxu: Jlyyvkosa Ceéimnana [Imumpiena, I onmapyx Kamepuna CepriiBna

HemonaBHo Bech CBIT 00neTina 3BiCTKa MPO HEOE3MEKy, sika 3arpOXkKy€ BChOMY
monctBy. 11 Tucsu BueHmx 31 153 kpaiH CBITY 3asBWIM, IO IUIAHETa HA MEXI
«KIIIMAaTUYHOI HA/I3BUYANHOI CUTyarli». 3a cioBamu (haxiBLiB, AKIIO ICHYIOUHN MOPAIOK
He OyJie eperisiHyTO, TO Ha JIFOJICTBO YEKAIOTh HEBUMOBHI CTPaKJaHHSI.

«He nuBnsturcy Ha 40 pokiB MaclITaOHUX ITI00AIBHUX MEPETOBOPIB, MU MPOAOBKYEMO
BECTH ceOe SIK 3a3BHYail 1 HE MOXEMO BIIOPATHCS 3 KPU3010», — KaXKyTh HAYKOBLI. 30Kpema,
BOHM 3aKJIHMKAIM 3aMIHUTH BUKOITHE TMAMBO, CKOPOTUTH BHKOPHUCTaHHS METaHy M Caxi,
BIJIHOBUTH €KOCHCTEMY, MEHIIIE CTIOKUBATH M sica i TIEPETBOPUTH EKOHOMIKY B €KOHOMIKY 0e3
BYTJICIIIO.

VYei i mpobiiemMu CipyuMHWIM B KpaiHax €Bporu BimMoBY Bija Bukopuctanus TEC i
NOSIBY BIJTHOBIIOBAHUX jpKepen eHeprii. Y 2017 poill B €BpOMEHCHKUX KpaiHaX KUTbKICTh
eJICKTPOEHEPrii 3 BITHOBIIOBAHUX DKEPEN BIIEpIIE MEPEBHUIIA KUIBKICTh €IeKTPOEHEPri,
OJICPKYBaHOI BiJl BYTUIbHHX eneKTpocTaHilii. [Ipo me #nerhcs B J0MOBiML, OMyOIiKOBaHIN
IIeHTpaMu 3 BHUBYEHHS 3MiHM KiiMary Sandbag (BemmkoOpwramisi) i Agora Energiewende
(Himeuunna).

Cepen BiTHOBITIOBAJIBHUX JDKEPET HaOLTbII BitoMumH € eHepris CoHLs il BITpy.

MotyxHocTi BEC cBITY

Bt
300

200

100

“o0

‘03 '0& ‘07 ‘D8 ‘09 10 11 12
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3aBnanns:
1. Ha3BiTh kpainy €Bponu, y Akiii HalOLIbII pO3BUHEHA BITpsiHA eHepreTuka(l

oan)
a. ['pemis
0. Hinepnanau
B. DianguIs
T. IHoapma

IIpaBuiabHa BiANOBIAL: 6.

2.JlopiBHsiTE YaCTKy BIJHOBIIOBAIBHOI E€HEPreTUKU B 3arajibHIil CTPYKTYpi
BUPOOHUIITBA €JeKTpoeHeprii kpain €Bpomm (mepmma giarpama) 1 Ykpainu (apyra
niarpama). OGepiTh TBEPKCHHS, sIKi, HA BaIll TIOTJISA, € TPaBWIHLHUMU (3a3HauTte "Tak"
g "Hi") (2 6anu)

BEype eyrinnA 2016
Kam'AHe eyrinna 9.6% i BUKONHI pxepena
12,0% 3,8%

Birep 9,5%
CoHue 3,5%

a3 .

18.6% Biomaca 5,8%
lgpo 10,7%
ATOMHA eHepria
26,3% 1.
CrpyKTypa BupobHuurea enektpoeHeprii B OEC Ykpainu 3a 10 micauis 2020 p.
Bnok-cTanuii Ta iHwi
ANbTEpHaTHBHI fKepena axepena

8,00% 1,40%
TEC Ta TEY
32,80%

m TECTa TEU

® [EC 1a FAEC

= AEC

= AnsTepHaTUBHI Axepena

Bnok-cTaHLji Ta iHWi gwepena

S::g% FEC ta TAEC
. 5,20%
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YacTka eleKTpoeHeprii, 110 BUPOOIISEThCS HA TETUIOBUX €JIEKTPOCTAHINISNX B
VYkpaiHi, Bu11a, aHix y €sporni

YacTka eneKTpoeHeprii, 110 BUPOOJISETHCS Ha BITPOBUX €JIEKTPOCTAHIIISX B
VYkpaiHi, Bu1ia, aHx y €spori

YacTka eneKTpoeHeprii, Mo BHPOOISETHCS HA TiAPOETEKTPOCTAHIIISAX B
VYxpaiHi, Buta, anix y €sporri

YacTka eneKTpoeHeprii, 110 BUPOOIISIETHCS HA aTOMHUX €JIEKTPOCTAHIIISAX B
VYxpaiHi, Bu1IIa, aHx y €Bpori

IIpaBuasbHi Bignosixni: a — vi, 6 — Hi, B — Hi, T — TaK.

3. OnuiiTh 3a KapTaMu NEPCIICKTUBHA Ta MOKJIMBOCTI PO3BUTKY allbTEPHATUBHUX
JokepenB Ykpaini (3 6anu)

< feh -
H @_1’?1“ =
SNV
.I'Ipupclnnuﬁr
CipaHn Wk ETaBiTaYy noTexuian oitpy,
{w mwcoTi 10 m) KBT.rop/a.m. pix
| [ Vediut | Texniuno
AOCAEHIA
noTexulan siTpy,
o
15 3 6 100

MuTomi NoKAIHMKN
EHRPraTHYHOM noTenulany
eiTpy Ha planin emcori
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D Zarawsoct noegian (x10")

! Texminotit moremgian (x107)

416

D o s o-e KomonTa MG
moremgian (x10%)

Cyap HENT pIMHINT IO TeHINAJ COHAYHOL
eHeprii, T y.oL/pik

Kpurepii oniHroBaHHs:

BkazaHo perionu, y KX HAHOLIBIINIA TOTEHITIaT PO3BUTKY BITPSHOI €HEPrEeTUKU —
1 ban.

Bkazano perionu, y Sskux HaWOUTBIIININ MOTEHITIa] PO3BUTKY COHSYHOT €HEPreTHKI—
1 ban.

CdopmynboBaHO BUCHOBOK — I faut.

4. TloxkpoBCchbKa COHSIYHA €JEKTpOCTaHLis € apyroro 3a notyxHictio CEC B
E€spomi. CEC 0Oyzae mopiudo Bupoosisitu 400 MiaH. KBTTOA. «3€7IeH01» eIeKTPOeHEeprii,
AKoi JocTaTHhO g 3abe3nedeHHss 200 Tuc. mpuBaTHUX OyAMHKIB ab0 KBapTHP.
3aBasku poboti craniii Bukuau CO, B arMmocdepy OyayTh ckopoueHi Ha 420 TUC. TOHH

Ha PIK.

Pospaxyiite, sika MOTYXHICTh OJHIE] COHSYHOI MaHEN BUPOOHHUIITBA KOMIMAHIi
Risen, (KHP), sixmo [TokpoBchka COHsIUHA €IEKTPOCTaHIIIS Ma€e MOTykHicTh 240 MBT,

IJI0INA, SIKY BOHA 3aiimae, ckianae 437 ra, Ha sikiii BcraHoBiieHO 840 THCSY maHenei.

IIpaBuiabHa BignoBiab: 285, 7 BT
Buxopucrani qxepeaa:[ 6; 10; 36; 47]

Crucanii onuc 3aBAaHHA:

1) KomnerenTHicTh, 10 BiANPambOBYEThCSI:  MPUPOJIHUYO-HAYKOBA

IPaMOTHICTh
2) Ilpeamet: reorpadis
3) Kaac: 9
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TPUPOTHHINX
HayK
MaTeMaTH4Ha,
€KOJIOTIYHA

AHUX 1 TOKa3iB

3aBaanna KoMnerenTHocTi PISA
BiNOBITHO 10 KomnierenTHocTi Konrtekcer PiBensb ckiagHocTi
JepxxaBHOrO NPUPOIHNYO-
craHaapry 0a3oBoi HAYKOBOI
cepeIHbOI OCBITH TPaAMOTHOCTI
1. KOMIIETEHTHICTh Y | HayKOBa Konreker I piBennb — yuHi 371aTHI
rajysi IHTEpIpeTaItis JIOKATbHUIN 1neHTr(]IKyBaTH MPOCTI
MIPUPOAHUYMX JIAaHMX 1 JOKa3iB 3B’SA3KH Ta
HayK, «[Ipupossi IHTEPIPETYBATH JIaHi,
MaTeMaTHYHa pecypcu» po0oTa 3 IKUMHU
IIOB’513aHa 3 HU3bKUM
piBHEM KOTHITUBHOI
BUMOTHU
2. KOMIIETEHTHICTh y | HayKOBa II piBenb — yuHi
ramysi IHTepIpeTaris MOXYTb
TIPUPOTHAINX JIAHUX 1 JIOKA3iB BUKOPHCTOBYBATH
HayK, 0a30Bi1 3HaHHS, 11100
MaTreMaTH4yHa 3pOOHTH TIPaBUITHHUM
BHCHOBOK II10]I0
MIPOCTOTO HAOOPY
JIaHUX, 3JaTHI
3aCTOCOBYBATH 3HAHHS
npeaMeTa, moo
IHTEepIIPeTyBaTH JaHi.
3. KOMIIETEHTHICTh y | HAyKOBa III piBensb — yuHi
rajysi IHTEpIIpeTaItis MOXKYTh Y MEHII
MPUPOTHAINX AHUX 1 TOKa3iB BigomMux a0bo
HayK, CKJI/THIIINX CUTYAITIsIX
MaTeMaTH4Ha, 3ampoIOHyBaTH
eKOJIOTTYHA TIOSICHEHHS B pasi
HasIBHOCTI TIEBHUX
IMIJIKA30K
4. KOMIIETEHTHICTh Y | HayKOBa PiBens I11. Yuni
rajysi IHTEpIIpeTaIis MOXKYTh Y MEHII

BigomMux a0bo

CKJIQ THIIIINX CUTYAITisIX
3ampoIOHyBaTH
TIOSICHEHHS B pasi
HasIBHOCTI TIEBHUX
IMIJIKA30K
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3ABJIAHHA Ne 23. «YucTa Boza - OCHOBA 30POB’sI»
Asmopxu Aumounie Onvea Muxauiniena, Ilanox Jlroomuna Bacunisna

[Inanera 3emisl € yHIKQJIBHOIO IJIAHETOK 3 OKeaHaMmHM pinkoi Boau. bimseko 71 %
noBepxHl 3emi 3aiimae CpiToBuii OkeaH. Boga — OCHOBa BCBOrO KHMBOro. Y raiysi
010JIOTYHMX HAayK JOBEJCHO, IO OpPTraHi3M JIOAUHH IprOnm3HOo Ha 70 % CKiIamaeTbes 3
Boau. Hemae B opraHiaMmi ’KOJHOTO IIPOLIECYy, IOB’SI3aHOTO 3 OOMIHOM PEUOBHH, KU
MIPOX0IB Ou 0€3 y4acTi BoJau. 1-2 J1 BOAW MU CIIOKMBAEMO 3 TKEIO Ta HAIOSIMH, a OJIM3bKO
3 % BOAM YTBOPIOETHCA B PE3Y/IbTaTI O10XIMIYHUX MPOLIECIB Y CAMOMY OpraHi3mi.

70% vina
| nmoguHn
cKnagacTbca

3 BOAM

3aBraHHA:

1. Illo BimOyBaeTbcs 3a HecTadl KUIBKOCTI Boaud B opra”izmi? OoepiTh

TBEPKEHHSI, SIK1, HA Balll OIS, € nmpaBwibHUMU (3a3HauTe "Tak" un "Hi") (2 6aau)
a | CyxicTb y pOTi, CHJIbHA cIipara

0 | IToremHiHHS B 04ax
B | ClioBIIbHEHHS YJIbCY, CEPLIEOUTTS
r | XpoHiyHa BTOMa 1 COHJIUBICTb
IIpaBuabHi Bignosigi: a — tax, 6 — Hi, B — HI, T — HI.

2. Konn BHOYI IMIBHIKO OXOJOJKYETHCS TOBEPXHS 3eMJli Ta MPHU3EMHI MIapH
TIOBITPS, a BOJSHA Mapa KOHJCHCYEThCS, Ha TIOBEPXHI IPYHTY W POCIIMH yTBOPIOIOTHCS
Kpareiabku BoJu — poca. Poca 3’sBisieThCsl HE Ha BCIX 00’€KTax, a TUIbKM HA THX, SIKi
MIBUJKO BUCTUTAIOTh TICIS TOTO, SIK iX IEpPecTaloTh 3IrpiBaTH COHSYHI IMPOMEHI,
HANpUKJIaa, Ha TpaBi. Hamii mpanrypu mroOuiaM XOauTH BpaHIll 00coHDK pocoro. lle
nificHo KopucHO 1st 310poB’s. [1{o BimOymocs 3 MoneKyiaMu BOJH, KOJIM yTBOPHUIIACS
kparuist pocu? (1 6an)

a. 30UIBIIMINCH BIICTaH1 MK MOJIEKYJIAMH BOJIH

0. 3MiHWIacs OyJ10Ba MOJIEKYJI BOJIU

B. TMOCHJIWIJIOCS MPUTSATAHHS MiXK MOJIEKYJIaMH BOJIH
r. MOJICKYJIH BOJH YTBOPHIN KPUCTATIYHY I'PATKY

IIpaBuiibHA BiANIOBIABL: B.
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3. HemOxJ1MBO MEPEOLIHUTH POJIb BOAW B MPUPO/L 1 *KUTTI Moaunu. Y Kapnarax €
0araTo MaJbOBHUYMX KYTOYKIB, JI¢ TIPHPOAA MiATBEPXKYE, 0 BOHA HAMKPAIIUN XYI0KHHUK.
OmauMu 3 TakuX Miclb € Bojocmaau. OIWHAAIATH BOJOCHAIIB 3HAXOAUTHCS B IBaHO-
®panKiBChKili 00macTi (3 HMX — miicTh y MacuBi Topranu, 3okpema B HausipHSHCBKOMY
paiioHi). 3akapmaTTs NOpEACTaBIEHO II'SThbMa BOJAOCHAJAMHU, 30KpeMa HalOUIbIINM
OfHOKackagHuM BogocnagoM y Kapmarax — SnumHeupkum, Bucotoro 26 M. Oco0muBo
MaJbLOBHUYHMI BOJOCIHA TOJ1, KOJU BIH IIOBHOBOJHHUI — HaBECHI ITiJT YaC TAaHEHHS CHIrIB a00
micas 3muB. TypucTu, HaMararouuch oTpuMatd edektHe cendi, OIM3bKO MiIXOIATh 0
BOJIOCTIA/Ty, TOMY € HeOe31eka HAMOYUTH OJIAT Ta B3YTTH.

[TosicHiTh, YoMy 3a Ti€el camoi TeMmIepaTypud TMOBITPS TYPUCTHU IIBHJIIE
3aMEp3HYTh Y MOKPOMY OJIfI31, @ B CYXOMY — OyyTh IOYyBaTHCS KOM(OPTHO.

Bisi;1o BignmoBineii:

1. OCK1JIbKY M1/ Yac BUIIAPOBYBAHHS PIUHY 3QJIMINAIOTH HAUIIBUIII MOJIEKYJIH,
TO CepelHsl KIHETUYHA €HEpris PelITh MOJIEKYJ 3MEHIIYEThCS. TOMy, SKIIO piiMHA HE
OTPUMYE €HEprii 330BH1, BOHA OXOJIO0IKYETHCS.

2. ITig yac BUapOBYBAHHSI BUKOHYETHCA POOOTA MPOTU CHII MIKMOJIEKYJIIPHOTO
NOPUTSATaHHS Ta NPOTH CHJI 30BHIMIHBOTO THUCKY, TOMY IMPOIEC BHUIAPOBYBAHHS
CYNPOBOJIKYETHCS IOTJIMHAHHSAM E€HEPTii.

3. BinOyBaeThCcsl MIBUAKE BUIIAPOBYBAHHS BOJM, SIKE BHUKIMKAE OXOJIOKEHHS
HIKIPH.

4. 1lIBuakicTh BUNIAPOBYBAHHS 3aJICKHUTh TAKOX B PyXy MOBITps. Y BITPSHY
[IOT0Jly BUIIAPOBYBAHHS BOJHU B1AOYBAETHCS 1€ MIBUJLIE, TOMY B MOKPOMY 05131 Oyie
1€ XOJIOAHIIIE.

Buxopucrani pxepeaa:[1; 10; 36; 41]

Crucauit onuc 3aB1aHHA:
1) KoMneTeHTHICTD, 110 BiANPANBLOBYETHCS: IPUPOIHUYO-HAYKOBA IPAMOTHICTb
2) Ilpeamer: (i3uka, Giosoris

3) Kaacu: 7-8
3aBiaHHsA KomnierenTHocCTi PISA
BiMOBITHO 10 KomnerenTHocTi KonTeker PiBennb ckinagHocTi
epxaBHoro NPUPOIHUYO-
craHaapry 0a3oBoi HAYKOBOI
cepeIHbOl OCBITH TPaMOTHOCTI
1. - KOMIICTCHTHICThy | HAyKOBE Konrekcr PiBenn 1. Yuni 3matHi
raysi MOSICHCHHS SIBULL | JIOKAJIbHUM KOPHUCTYBaTUCA
MPUPOTHUINX 0a30BUMH 3HAHHIMU
HayK, «[Tpupomni NpeaMeTa Yi 3HaHHAMU,
- MaTeMaTh4Ha pecypcn» OTPUMAaHUMHU 3 JOCBIAY,
1100 po3rizHaT a0o
imeHTrdikyBaTH
TMOACHCHHS IMPOCTUX
HAYKOBUX SIBUIIL
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KOMITETEHTHICTD Y
ranysi
TPUPOTHIINX
HayK

HayKOBE
TIOSICHEHHS SIBUIII

KOMITETEHTHICTD Y
ranysi
TPUPOTHIINX
HayK,

eKOJIOTYHA

HayKOBE
TIOSICHEHHS SIBUIII

PiBens I1. Yuni 31atHi
3aCTOCYBaTH 3HAHHS
npeMeTa Ha PiBHI HOTO
o0y TOBOTO
PO3yMiHHS, 100
BUSIBUTH BiIIOBIIHE
HayKOBE ITOSICHEHHS,
IHTEepIIpeTyBaTH JaHi

PiBens I1. Yuni 31atHi
3aCTOCYBaTH 3HAHHS
TpeaMeTa Ha PiBHI HOTO
o0y TOBOTO
PO3yMiHHS, 100
BUSIBUTH BiIIOBIIHE
HayKOBE ITOSICHEHHS,
IHTepIIpeTyBaTH JaHi
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3AB/IAHHA Ne 24. «Aiicoepr»
Aemopxku: L]anox Jlloomuna Bacuniena, [lInenux Ceimnana Banepiisna

19 TtpaBus 2021 poky Benmmye3HW aiicOepr BIAKOIOBCSA BijJ 3aXiTHOI CTOPOHU
menb(GoBoro npo70BUKa PuIbXHEPa, M0 3HAXOIUTHCA B MOpi Bennenna B AHTapKTHIL.
Po3mip aiicOepra, skumii oTpuMaB Ha3By A-76, cTaHOBUTH Onmm3pko 4 320 KBaapaTHUX
KUJIOMETPIB, 1110 HAa € MOMEHT pOOUTH Oro HAMOUIBLIMM alicOeproM y CBITI.

3aBanHs:

1. YueHi cromiBarOThCS 3HAWUTH HOBI OPraHi3MH B MICIl 371aMy HaHOUIBIIIOrO
aiicOepra Aarapktuau. HaykoBill TUTaHyrOTh BIATIPABUTHUCS B €KCIICUIIIO B AHTApKTULY,
100 JOCIIUTHA OKEaHIYHEe JHO Ta 3HAWUTH HOBI opraHi3mMu. Bubepith rpymy riipoOioHTIB,
Ky OyayTh JOCIIIKYBaTH BueHi. (1 6an)

a.  Heiicronni opranizmu
0.  IlmankTOHHI OpraHizMu
B.  bentocHi opranizmu

T. HexTonHi opranizmu

IIpaBuibHa BiANIOBIAb: B.

2. Sx mnpaBuio, aiicOepru BIIKONIOIOTHCA BiJ IIEIh(GOBUX JHOJOBUKIB
AHTapKTUAM, YTBOPIOIOYM CTOJIOMOMIOHI IUTaBy4l OCTpOBH. AlicOepru, 110
YTBOPIOIOTHCS BiJl JIbOJAOBUKIB ['peHnanmii, MatoTh ckenenoiiony dhopmy. Bimomo, 1110
B [liBHIUHII MiBKYJI aicOepry HaiyacTiIe BIAHOCHO HEBENMKI, a B [TiBeHHIM miBKY
BOHHM CSITAIOTh PEKOPIHUX po3MipiB. BubepiTh mpuunHM 3 HABEIEHOTO HIKYE CIIUCKY,
K1 MOSICHIOBAJIM O 1110 3aKOHOMIpHICTh. O0EpiTh TBEPIKEHHS, SIK1, HAa BaIll MOTJISI, €
npaBuibHUMH (3a3Haute "Tax" yu "Hi") (3 6anu)
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VY IliBHiyHIM miBKym Outst OeperiB I'pennanpii € Temui Tedii, a OIS
OeperiB AHTapKTUIN — XOJIOAHI

dopma aiicOepriB 13 MBHIYHUX MOPIB HEMPaBUIbHA, TOMY BOHU TaHYTh
HIBUJIIIE

B | B AHTapkTuai nepeBaxaroTh CTOKOBI BITPH

ToBlIMHA TOKPUBHOIO JILOJIOBUKA AHTAPKTUAM TOTYXKHIIIA, HIK
['penmanmii

n | Bitpu B IliBaenHii miBKyJ NOBUIBHIII, TOMY aiicOepr OUIbIIT

Bicb oOeprannst 3emJii HaxuiieHa JI0 TUIOIIMHKA OpOITH MiJl KyToM 66,5°,
e | o ITiBH14Ha 1 ITiBAEeHHA MIBKYJII OTPUMYIOTh Pi3HY KUIbKICTE COHSYHOT
eHeprii

IIpaBuasbHi Bignosiai: a — rak, 6 — Tak, B — Hi, I — TakK, /1 — Hi, € — Hi.

3. biimzeko 80% 006’emy 1utaBarodoro arcoepra 3BUYalHO CXOBAHO Mij BOJOIO.
Ha ypomi yuni npoBenu pociimxeHts. OmyCTHIN 10 OJJHOMY KpH)KaHOMY KyOUKY B JBI
CKIsiHKH. B onHiil ckiusHmi Oyna cojoHa Boja, a B Jpyrid — mpicHa. Y Xxomi
JIOCITIJIKEHHS Y4YH1 3’ SICYBaJIM, IO B COJIOHIH 1 TIPICHIN BO/I1 JIiJl 3aHYPIOETHCS HA PI3HY
riubuny. [ToACHITH 11€ ABUIIIE, YPaXOBYIOUYH MOKA3HUKHU TabnuIll. (2 oaiu)

PeyoBuHa p, Kr/m?
Jin 900
Bona aucra 1000
Bopna mopceka 1030

Bisiiio Binnmosigeit:

— AlicOepr HE TOHE, TOMY IO BIH CKJIQJA€ThCS 3 JbOAY. A SIK BIIOMO, JIij
JISTHIMA BOJM 1 Ma€ MEHIY HIUIbHICTh, HIXX BOJA. 3TIIHO 13 3aKOHOM ApXiMesa, Ha TiIo,
3aHypeHE y BOJY, /i€ BUIITOBXYBaJIbHA CUJIA, SIKA JIOPIBHIOE Ba3l BUTICHEHOT ITUM TLIOM (Y
HAIlIOMY BUIAJKYy — aiicOeproM) Boau. Yepes Te, 1110 BUINITOBXYBAJIbHA CHUJIa OLIbIlIa Baru
aiicOepra, TO BiH IJIaBae.

= Bona — yHikanpbHa peyoBHMHA 3 YHIKAIBHUMH (DI3SMYHMMHU BJIACTHBOCTSMHU.
Bona y TBepioMy craHi Jieriia, HiXK y piikoMy. A OUTBIIICTD 1HIINX PEYOBUH — HABIAKU: Y
TBEPJIOMY CTaHl BaK4i, HDK y pigkoMy. ToMy 110 BOASHUHN JiJ] JIETIINAN PiIKOI BOJIH, TOMY
aiicoepr 1 1aBae.

— AlicOepr HE TOHE Yy BOZ1, TOMY IO IIUIBHICTD JIbOIY MEHILA IIUILHOCTI BOJIU
a0o, IHIIMMH CJIOBaMH, JIiJI JIETIIMIA BOAM, TOMY BiH 1 IUIaBa€ 3BEpXy 1 He TOHE. AlcOepr —
1€ 1 € JI.

= [imBpHICTh JHOAY MEHIIA HIUTFHOCTI BOJIM, B PE3YJIbTATI - Jif04a Ha ancOepr
CHJIa TSDKIHHSI, KOMIICHCY€EThCS CUJIOI0 ApXiMesa, TOPIBHIOE Maci BOJM B 00Cs31 3aHYPEHO1
YJaCcTHHM aiicoepra.
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Buxopucrani mxepeda:[1; 20; 48; 50]

NoBiJIOMJIEHHS €Bpornelichbkoi KocMiuHoi areHilii (ESA).

Crucani onuc 3aBIaHHS:
1) KomneTeHTHiCTh, 10 BiANPaNbOBYETHCA: TPUPOTHUUO-HAYKOBA IPAMOTHICTh
2) Ilpeamert: reorpadis, dizuka

3) Kuacu: 6-7
3aBaanHsi KomnereHnTHoCTi PISA
BiIIIOBiTHO 10 KoMnereHTHOCTI Kontekcr PiBenn ckyiagHocTi
epaxaBHoro NPUPOTHIYO-
cranaapry 0a3oBoi HAYKOBOI
CepeIHbOI OCBITH TPaMOTHOCTI
1. - KOMIETeHTHICTh Y | HAyKOBE Konrekct PiBens 1. Yuni 3natHi
ramys3i MOSICHCHHS SBUI | TII00aIbHUI BUKOPHCTOBYBATH
TIPUPOTHAINX 0a30Bi1 3HAHHA
HayK, «[Tpupomni npeaMeTa YM 3HAHHS,
- MaTeMaTH4Ha pecypcm» OTpUMaHi 3 IOCBi]TY,
1100 po3ri3HaTH 200
imeHTudiKyBaTu
MIOSICHEHHSI TIPOCTUX
HAYKOBHUX SIBUIII
2. - KOMIIETEHTHICTb Y | HAyKOBE Piens I11I. Vuni
ramysi MOSICHEHHS SIBUIL] MOXYTb
TIPUPOTHAINX BUKOPHCTOBYBATH
HayK 3HAHHS MpeaMeTa Ha
JIOCTaTHHOMY piBHI,
100 ineHTHdIKyBaTH
BiIoMI sIBHIIIA 200
MOSICHUTH iX
3. - KOMIICTEHTHICTh Y | HAyKOBE PiBenn II. Yuni 3gaTHi
ramysi MOSICHEHHS SIBUIL] 3aCTOCYBATH 3HAHHS
TIPUPOTHAINX npeMeTa Ha PiBHI Horo
HayK, oOyTOBOTO
- eKOJIOT1YHa PO3yMiHH, 11100

BUSIBUTH BiIIOBIIHE
HAYKOBE MOSICHEHHS
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3ABAAHHSA Ne 25. «IIpodaemu YopHoro mopsp»

Asmopu: Cuniyvxuii FOpiu Borooumuposuuy, Hiozicea Beponika Anamoniisua,
bpumancoxuu [lempo Anamonitiosuy

JlecATUIITTMU €KOJIOTIYHY CUTYAIIII0 3 aKBAJIbHUMHU JlaHaAmagpTaMu YopHoro Mops
HE BUPIIIYIOTh HAJCKHUM YHUHOM. AKBATOpis BUKOPHUCTOBYIOTH SIK 3BAJIMIIE BiJIXOIIB
CUIBCBKOTO TOCHOJApCTBA Ta MPOMHCIOBHX 00 €KTIB. 3pO3YMITH, Y YOMY KIIFOUOBI
NPUYMHU 3a0pYyJHEHHS, Ta KW CTaH BOJ MOpS HAMaraeTrbcs MDKHapOJHAa HayKOBa
excriequiis EMBLAS. KepiBauk excrieauiiii BUPILIIMB 3TyYUTH TPhOX YUHIB 3 YKpaiHu:
Bepowiky, IOpis, Tersny. Yuni Oynu mprueMHO 3IMBOBaHI TaKiid MOYKIJIMBOCTI Ta TIOYaJTU
HiATOTOBKY J0 €KCHEIUIIii, TOMY IO YKPaiHCbKY CTOPOHY OYyIyTh IPEACTABISITH BOHU Ta
VKpaiHCbKMII HAyKOBMI ULEHTpP €KOJorii Mops. Y4YHI CTajld CBIAKaMHM peaji3auii
ITOPUTMIB HAYKOBHX JOCHIJKEHb, KAMEPAILHUX POOIT (aHami3 (iHAILHUX PE3yJIbTaTIB
Ta MAOUTTS MiJICYyMKIB), MOJBOBUX AOCTIIPKEHB Ta JAOOPATOPHUX BUMIPIOBAHb.

[Tin wac mocmimkeHb akBatopii Mops Beponika crama cBigkom Toro, mo Ilitep,
npencraBHuk [HeTuTyTy Mokt ( CrnoBayumHa), Oepyur 3a00pu BOAM Y BIIKPUTHX BOJAX,
BU3HAYMB, 110 B HHUX € 3Ha4HAa KUIBKICTh 3a0pyjaHIOBauiB, K KodeiH, HApKOTUYHI Ta
CTUMYJIIOBAJIbHI PEUOBUHU. B CBOIO uepry, HaykoBellb OopMy€e BUCHOBOK, 110 OAKTepIi, Ki TYT
€, MOXKYTh PO3BHMBATU PE3UCTEHTHICTh ( CTIMKICTh OpPraHi3My 10 30BHIIIHBOTO BIUTHBY) —
cydacHa TmpoOiema, sKy pO3IIsifa€ MeIuyHa OloNoris, SIK TPHYMHY TOTO, IO THIOBI
(apmakoJOriuyHi TpemapaTd BTPAyaloTh €(QEKTUBHICTh Y JIIKYBaHHI OaKTepiONIOTTYHHX
ypakaHb.

FOpiii cTaB CBiAKOM TOTO, SIK HAYKOBLI TOCIKYBAJIM MPOOH TKAHHH pUOH HA BMICT
3a0pyTHIOBAJIbHIX TOKCHYHUX PEYOBUH. Pe3ynpTaTu mpoIeMOHCTPYBaH, 1110 aOCOTIOTHO
B ycixX npoOax pu0 (IpUAOHHI, MeNariyti) sik B YKpaiHCbKHUX, TaK 1 B IPy3MHCbKUX BOJAX,
MICTUTBbCS 3HauHa KUIBKICTh TOKCHUYHUX 3a0pyaHioBauiB: 110 30 TOKCHYHHX
3a0py/IHIOBaU1B 1IEHTU(IKYIOTh Y KOKHIH pUOL.
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Jliia TerstHu Oyiu 1IKaBUMU JTOCIPKEHHS T1IPOJIOTB, 10 AKIICHTYBAJIMCS HA SBUIII
MIABUILIEHHS] COJIOHOCTI Ta aHali3y cutyailii cipkoBogHeBoro (H,S) mapy, mo 3aiimae 90%
00’emy Box Mops. CIpKOBOAHEBUM IAp BHUCTYMAE OEPKUTTEBUM MPOCTOPOM, a
KOHIICHTpaIliss O10pI3HOMAHITTA NPUCYTHS JHMIIEe Yy Bojax BWIIMX 3a H,S-tmap. Aue
HAYKOBIII JIMIIUTM BUCHOBKY, II0 CUTYAITisl 13 «IIIAPOM YKUTTSD» TOTIPIITYETHCS B HANIPSIMKY
3MEHIIICHHS O10pI3HOMAHITTA. 3aBEPIIYIOUM CBOIO MICIHO, €KCIICAMINIS BUPIIIWIA MiIOUTH
MIJICYMKH Ta MPOCIyXaTh JYMKH YKPAiHCHbKHX YYHIB CTOCOBHO €KOJIOTIYHOTO CTaHy BOJI Ta
BHJIOBOT'O Pi3HOMaHITTS YOpHOTO MOpSL.

3aBnaHHsa:
1. YKaxiTh IPUYMHY TOTO, 1110, 32 HAYKOBUM CIOCTEPEKEHHAM TETSHH, COJIOHICTb
Bo21 YopHoro Mops masuiLyetbes. (1 oan)

a. Bi10yBa€eThCA HaIMIpHHI 3a0ip Tigpopecypcy 3 p. JHIIpo Ta IHINX PIYOK IS
1oTped CUILCHKOrO TOCIOIApCTBa

0. arpapii miBIHS YKpaiHM BUKOPUCTOBYIOTH MECTULUAM, SKI  BAXKO
PO3KIIaat0THCSI

B. VIOBUIBHEHHS PyXy T€Yild B aKkBaTOpPii MOPsS MPU3BOJUTH 1O YIMOBUILHEHHS
IHTEHCHUBHOCTI BOIHOI KOHBEKIIIT

T. YIOBUIBHEHHS OOMIHY BOJHOI Macu 4epe3 MpoToky bocdop, 1mo cnomydae

Yopue Ta MapmypoBe MOpsi.
IIpaBwibHa BiANOBIb: a.

2. YKaxIiTh paBWIbHICTh TBepKeHHs (3a3Haute "Tak" un "Hi") (1 6an)

Uu BIuMBa€ Ha MiJIBUIICHHS PE3UCTEHTHOCTI OakTepikt y Bojgax HopHoro
a | MOps 3HauHa KUIbKICTh 3a0pyJHIOBAYiB, BKJIIOYHO 3 CTHUMYJIFOIOUUMHU
pedyoBUHAMHU?

IIpaBuibHi Bianosiai: a — Tax.

3. 3HauHa KUTBKICTh TOKCHMYHMX PEYOBHH B OpraHi3Max MOPCHKHX MEIIKAHIIB
akBaropii YOpHOro MOpsS TIOCTYIIOBO MPHU3BOJUTAME 1O 3MEHIICHHS Oi0JOTiYHOTO
PI3HOMAHITTS ¥ TMOTIPIIEHHS CKJIay MOPEIPOMYKTIB I IPOMHUCIOBOTO BHJIOBY. [1o/iOH1
SIBUIIA BEAYTh /10 OIOJOTTYHUX Ta €KOHOMIYHMX BTPAT. 3alpOIIOHYMTE MOKIIMBI BaplaHTH
3MEHIIICHHS HACIIIKIB JJaHUX TEHICHIN. (3 6au)

TeopeTnuni BapiaHTH BianoBixei:

1. MonepHizalisi OYMCHUX CHUCTEM JUIsl BIIBEACHHS CTIYHMX BOJA 3 TEPUTOPIi
HACEJICHUX MYHKTIB, 10 PO3TAIIOBaHI 32 TEYI€I0 OCHOBHUX T1APOJIOTIYHUX 00 €KTIB, IO
HECYTbh OJTU B MOPE.

2. 3aMiHa TUMOBUX KOMIIOHEHTIB MUIOUMX Ta CaHITapHHUX 3acO0iB Ha Ti, IO JIETIIIe
IIAF0THECS PO3KIIAZIAHHIO B YMOBaX pearyBaHHS 3 BOZIOIO.

3. BBenieHHS HOBITHIX CUIBCBKOTOCTIOAAPCHKUX TEXHOJIOT CTOCOBHO IMiJIKUBJICHHS
Ta 00pOOKH POCIIMHHOCTI JIJIs1 3SMEHILIEHHSI KUTbKOCTI BUKOPUCTOBYBAHUX arpoXiMiKaTiB.
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4. Opraxizailisi KOJEKTUBHUX 3YCWJIb IIOAO 3MEHIIECHHS TOKCUYHUX BHUKHIIB Y
T1IpOJIOTiuHl 00’ €KTU BCIX KpaiH YOPHOMOPCHKOTO PETIOHY Ta THX, IO MAaOTh BUXIJ A0
MOpS Yepe3 TPAHCKOPAOHHI IIUISXH BOAHOTO CIOTYYICHHS.

5.MogepHizaliiss OYHMCHUX CHUCTEM TPOMMCIOBHX IAMPUEMCTB 1 BBEICHHS
O€3BIIXOTHUX TEXHOJIOTIH BUPOOHUIITBA I MOBTOPHOIO BUKOPHCTaHHS BOJHHX PECYpCIB
JUTSE TEXHOJIOTTYHHUX TPOIIECIB Ha BUPOOHUIITBAX.

6. KoHTponb 3a JOTPUMAHHSM EKOJIOTTYHOTO 3aKOHOJABCTBA BCIX CYO’€KTIB
TOCIOJIAPCHKOT JTISITBHOCTI.

7. MoI1BI MHOKWMHHI aJTIbTEPHATUBHI BIAMOBI/L, IO aKIIEHTYIOTHCS HAa 3MEHITICHH]
3a0pyTHEHHS, KOHTPOJI 3a JIOTPUMAaHHSIM BHMOT, TPOCBITHHUIIBKIA MisTIBHOCTI CEpe
HaceleHHs1, OpMyBaHHI TEXHOJIOTI OYHILIEHHS BOJ Ta palioOHAILHOMY i 30a1aHCOBaHOMY
BE/ICHH1 FOCHOAAPCHKOI TISUTBHOCTI.

Kpurepii oninroBanHs:
e Hageneno mnpuxiaau il 1100 3MEHIIEHHS TOKCHYHOTO 3a0pyTHEHHS
pedyoBuHamMu — 1 fai.
e Hamenmeno mnpukinamu [iif, TOB’S3aHUX 3 PETYJBIIIEI0 T1APOJIOTTYHOTO
PEeXUMY 1 TATPUMAHHS COJIOHOCTI — I bau.
e HageneHo npuknagu MPOCBITHUIBKIM AISTIBHOCTI CEPEl] HACEJEHHS Ta

aKTHBI3aLlll BIUTUBY I'POMAJICbKOCTI — I fa.

Buxopucrani mxepena:[19; 25; 30; 46; 48; 50]

CTucani onuc 3aBIaHHA:

1) KomnereHTHicTb, 110  BiINPalbOBYETHCA: MPUPOAHUYO-HAYKOBA
IPaMOTHICTb
2) Hpeamer: Giomnoris
3) Knac: 8
3apmannsa | KomnerenTHocti PISA
BiINMOBITHO 10 Komnerentnocti | Konreker PiBennb ckinagHocTi
[epxaBHoro NPUPOAHUYO-
cTaHaapTy 06a30Boi HAYKOBOI
CepeHbOI OCBITH ITPAMOTHOCTI
1. - KOMIICTEHTHICTh Yy | HayKOBE Konreker PiBens 1. Yuni 31atHi
raysi TIOSICHCHHS SIBUI | JIOKAJTbHUI BUKOPHCTOBYBATH
HPUPOJHUYNX 0a30Bi 3HAHHS
HayK, «[Tpupomni npeaMeTa, 1moo
- EKOJIOTiYHa pecypcu» posmizHaT a0o
imenTrdikyBaTH
MOSICHEHHSI TIPOCTHX
HAYKOBHX SIBHIII
2. - KOMIICTCHTHICTh Y | HAyKOBE Pisenn 1. Yuni 3gaTHi
raysi TIOSICHEHHS SIBUIIL BUKOPHCTOBYBATH
HPUPOJHUYNX 0a30Bi 3HAHHS
HayK, npeaMeTa, 1Moo
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€KOJIOT1YHAa

KOMITETEHTHICTD Y
ramysi
TPUPOTHIINX
HayK,

eKOJIOT1UHA

HayKOBE
TIOSICHEHHS SIBUII]

posrizHaT a0o
ineHTH(iKyBaTH
TIOSICHEHHS TIPOCTHX
HAYKOBHX SIBHIIL

PiBens I1. Yuni 31atHi
3aCTOCYBaTH 3HAHHS
npeMeTa Ha PiBHI HOTo
o0y TOBOTO
PO3yMiHHS, 100
BUSIBUTH BiIOBIIHE
HayKOBE ITOSICHEHHS,
IHTEepIIpeTyBaTH JaHi
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3ABJIAHHS Ne 26. «OKO i KpOB»
Asmopxa Ceupuoenko Jlobos Onexcanopisna

KpoB 3aBxu cruMBOIi3yBajia KUTTS 1 Horo MiHiuBicTh. Harnl npenku HagaBamu i
HAJIIPUPOJHUX BIIACTUBOCTEH Ta BBAXKAIH, II0 caMe KPOB 3abe3leuye BCE TUIO JIFOAWHH
EHepriero. 3apa3 MU 3HAEMO, IO ISl €HEPrisl YTBOPIOETHCS BHACHIIOK TPAaHCIIOPTYBAaHHS
KHCHIO 1 HaJIa€ OpraHi3My >KUTTs. Xo4a B HAIIOMY TUJI1 € YaCTUHA OpraHy 0e3 KpoBi, IpoTe
BOHA 3/]aTHa MpoITycKaTu cBiTio. Lle poriBka oka. BoHa € €1MHOI0 TUISTHKOIO JIFOJCHKOIO
TiJIa, 1110 1M030aBJIeHa KPOBOHOCHOI cucTeMu. Jljist Toro, oo 30epertu mpo30picTh POriBKH,
noTpiOHe 30araueHHs i KUCHEM.

3aBnaHHA:
1. SIkum ynHOM BiAOyBa€eThCs 30araueHHs] KUCHEM poriBku oka? (1 oan)
a. 3a paXyHOK KPOB’SIHUX TiJICIlb
0. 3a paXyHOK CJi3, B SIKUX PO3YMHSETHCS KUCEHb, OTPUMAHHIA 3 TIOBITPS
B. 32 pPaxyHOK CYJMHHOI OO0JIOHKHU OKa
T. 3a paxyHOK An(y3ii KUCHIO 13 IOBITPS

IIpaBuwibHa BiINOBIAL: I.

2. [IpoananizyiiTe TBEpIKEHHS 00 HAPOAHOTO NPUCIIB’st «CiB K OLTBMO Ha OLI.
I. Ile nmpoiiec MOMYTHIHHS POTIBKH OKa.

II. Ile 3ananeHHs 30BHIMIHLOI OOOJIOHKH OKa.

Uwu € nomix HUX npaBuibHi? (1 6an)

a. npaBuibHe Jmme 1
0.  mpaBuibHe jauie [
B. oOwu/iBa IpaBUJIbHI
T. HEMA€ MPaBUIbHUX

IIpaBuwibHa Bianmosiasb: 0.

3. Hamni npenku HaBYwIIHCS BUPOOIIATH aKcecyap 3 KICTOK MaMOHTa, 11100 yoepertu
POTIBKY OKa BiJI COHSIYHOTO BUIPOMIHIOBAHHSI, L0 MOXKE BIIOMBATHCA BiJl CHITY, BOJIH,
micKy. AKcecyap MaB BUTJISI/L KICTKH 3 IPOPI3aHOIO TIOCEPEIMHI BY3bKOIO CMYKKOIO.




Big doro 3axumias ueit akcecyap?
BiJl PEHTT€HIBCHKUX IIPOMEHIB

a.
0.
B.
I.

BiJl ylibTpadionery

B1J1 iH)paYEpPBOHOTO CBITJIA

B1JI paJIl0XBUJIb

IIpaBuibHa BiANoOBiAKL: 0.

Buxopucrani mxepena:[ 19; 20; 42; 47]

Ctucauii onuc 3aBIaHHA:
1)KoMnieTeHTHiCTh, 110 BIANPAbOBY€EThCS: IPUPOJHUYO-HAYKOBA

IPaMOTHICTh
2)Ipeamer: G1oJorist
3)Kanac: 8
3aBaaHHs KomnerenTHocTi PISA
BiIIOBiAHO 10 KommnerentHocTi KonTekcer PiBeHE cKJIagHOCTI
JlepKaBHOTO NPUPOTHUYO-
cTaHaapTy 0a30BoL HAYKOBOI
cepeIHbOI OCBITH rPaMOTHOCTI
1. - KOMIICTEHTHICTh y | HAyKOBE KonTeker PiBenn I. Yuni 3narai
raysi MOSICHEHHS SIBUILl | 1HAMBIIYalbHUM | BUKOPHCTOBYBATH
IIPUPOIHUYNX 0a30B1 3HaHHS
HayK «310poB’s Ta IpeMeTa UM 3HaHHS,
3aXBOPIOBAHHS) | OTPUMaHI 3 I0CBILY,
100 po3rizHaT abo
ineHTH(IKYBaTH
MOSICHEHHSI IIPOCTHX
HAYKOBHX SIBHIII
2. - KOMIICTEHTHICTb Y | HayKOBE PiBenn 1. YuHi 31atHi
raysi TIOSICHEHHS SIBUIIL BUKOPHCTOBYBATH
MPUPOTHAINX 0a30Bi1 3HAHHS
HayK npenMeTa, oo
posmizHaT abo
ineHTH(IKYBaTH
TMOSICHEHHSI IIPOCTHX
HAYKOBHX SIBHIII
3. - KOMIIETEHTHICTb Y | HayKOBE PiBens III. Yuni
raysi TIOSICHEHHS SIBUIIL MOXYTh
HPUPOTHUINX BUKOPHCTOBYBATH
HayK 3HAHHA TpeaMeTa Ha
JOCTaTHROMY PiBHI,

1100 11eHTH(IKyBaTH
BigoMmi sBUIIIA 00
MOSICHUTH 1X
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3ABJIAHHS Ne 27. «<A30BCbKe Mope i MeZly3u»

Asmop Il]epbanv Ilempo leanosuu

@axiBui [HcTUTYTY prOHOrO rocnogapcTsa Ta eKkosorii Mopst JlepkpudareHTcTBa
VYkpainu 10 HaliBaromilMX YMHHUKIB 30UTBIIEHHS YUCETBHOCTI METy3 B A30BCHBKOMY MOpi
BIIHOCSTH TaKl:

— TIOCTYNOBE HAOIMKEHHS COJIOHOCTI A30BCHKOTO MOpSI JI0 COJIOHOCTI YOopHOTO
Mopsi (depe3 3MiHH y BOJTHOMY OataHci A30BCBKOTO Oaceiiny),

— JIOBON T 3UMH, IO MOXYTb CHPHUSTH YCHIIIHIA 3UMIBII HaBITH
TETUIONIOOHUX MENy3,

— MAacoBa IPUCYTHICTb IJIAHKTOHY, SIKUH € JUI1 HUX KOPMOM.

3aBaanus:
1. 3 yuM OB’ s13aHE 30UIBIIICHHS COJIOHOCTI A30BCHKOTO MOps? (1 6an)
a. 3 HaIXOKEHHSIM OUIbII CONOHMX BOJ o3epa CuBaml B A30BCBKE MOpE depe3
I'eHiueCbKY IPOTOKY
0. 31 3MEHIIEHHSM HAJXO/PKEHb PIYKOBOTO CTOKY BHACHTIJOK BHUKOPUCTAHHS BOJI
HAOUTBIIMX PIYOK Y TOCHOAAPCHKIN AISTTHHOCTI
B. 3 HaJAXO0LKEHHIM Boi YopHoro Mopst yepe3 KepueHcbKy mpoToKy
r. 3 HagxomKkeHHsM Boau Cepe3eMHOTo Mopst yepe3 mpoToky bocdop
IIpaBWwibHa BinoBianb: 0.

2. YKaxiTh NpaBWIbHICTh TBep KeHHs (3a3Haure "Tax" uu "Hi") (1 6an)

Uu BrmmBae Ha 30UTHIICHHS METy3 Y A30BCHKOMY MOPI TPOIIECH,
OB’ s13aH1 13 TIIOOAILHUM TTOTEILTIHHAM Ha 3emiti?

IIpaBuibHa BiANOBIAL: a — Tax.
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3. V 3B’3Ky 31 30UIbIIEHHSIM MeIy3 Y A30BCBKOMY MOPI 3MEHIIYETHCS KUIBKICTb
BIINOYMBAIILHUKIB. Hece Benrki 30MTKH CaHaTOPHO-KYypOPTHA Tally3b PETIOHY.

3anponoHyiTe NUIAXW BUPILIEHHS AaHOI ipoOnemu. (3 oanu)

Mo:x/uBI BapiaHTH BianoBige:

1. PamioHanbHe BUKOPUCTAHHSI BOJ PIYOK, SIKI BIaJal0Th B A30BCbKE MODE.

2. IIpoBeneHHs 3aX0/1B 1100 3MEHIICHHS TJI00abHOTO MOTETUIIHHS Ha 3eMJIl.

3. [IpoBeaeHHs 3aX0/1iB 1100 3MEHIICHHS 3a0pyJHEHHS A30BCHKOTO MODS.

4. binbIn akTUBHE BUKOPUCTAHHS MEy3 y TOCTIOAPCHKIN MISITHHOCTI.

Bukopucrani xxepena: [20; 33; 37];
MaTepianu
caitryhttps://Ib.ua/society/2021/07/19/489682 derzhribagentstvo poyasnilo nashestya.html

Cruciaui onuc 3aBIaHHS:
1) KoMneTeHTHICTbD, 110 BiANPALbOBYEThCS: IPUPOTHUIO-HAYKOBA IPAMOTHICTh

2) Ilpeamer: reorpadis
3) Kuac: 7
3aBiaHHA KomnierenTHoCTi PISA
BiMOBITHO 10 KomnierenTHOCTI Konrexcr PiBennb cknagHocTi
epxaBHoro NPUPOTHUYO-
cranaapry 0a3oBoi HAYKOBOI
CepeIHbOI OCBITH TPaMOTHOCTI
1. KOMIIETEHTHICTh y | HayKOBe Konreker PiBens 1. Yuni 3natHi
ramysi TMOSICHCHHS SIBUII | JIOKAJTbHUH BUKOPHCTOBYBAaTH
MPUPOTHAINX 0a30Bi 3HAHHS
HayK «[Tpupomni npeMera, mood oopatu
pecypcu» HaifKpale HayKoBe

KOMIIETEHTHICTb Y
ranysi
HPUPOTHUINX
HayK

HAYKOBC
TIOSICHCHHS SABUIIL]

KOMITCTEHTHICTb y
ranysi
TPUPOTHIYHX

HayK,
€KOJIOTIYHAa

HAYKOBC
TIOSICHCHHS SABUIIL]

TIOSICHEHHST OTPUMAaHHUX
JaHuX Y Iy’Ke 100pe iMm
BIJJOMUX KOHTEKCTaxX

Pisenn 1. Yuni 3gatHi
BUKOPHCTOBYBAaTH
0a30B1 3HAHHS
npeaMera, oo
posmizHaTu abo
ineHTH(IKYBaTH
TIOSICHEHHSI TIPOCTHX
HAYKOBUX SIBUIIT Y JTyKe
no6pe M BiTOMHX
KOHTEKCTax

Pisens I1. Yuni 3narui
3aCTOCYBATH 3HAHHS
MpeMeTa Ha PiBHI HOro
oOyTOBOIO
PO3yMiHHS, 1100
BUSIBUTH BIIIIOBIIHE
HAyKOBE TIOSICHCHHS
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3ABJIAHHA Ne 28. «TopHazo»

Aemop ll]epbanv Ilempo leanosuu

VY HamionanbHOMYy YIpaBiiHHI OKEaHIYHMX Ta aTtMmocdepHux mociimkenb CIIIA
(NOAA) mnosigommu, mo B 2020 pori y CIIIA cranmocst 22 BenMKUAX TMPUPOIAHUX JIHXA
(TropHamo). lle mobumo momepemHi pekopau, BctanoBieHi B 2011 ta 2017 pokax, xoiu
crasiocst o 16 cruxiitaux mux (TopHano). NOAA 3poOuio CBOIO 3asiBY HE3aJ0BIrO MiCIA
THILIOTO CUTHAJTY, IO 3MIHM KJIIMaTy jay>xe Baapath no CIIIA.

BigmoBimHo g0 3BiTy crTpaxoBoi kommanii Munich Re, y skxomy Takox
M1IpaxOBYBaJIM BUTPATU HA CTHUXIHHI uxa (TopHano) y 2020 poui. Busisunocs, mo y CIIIA
BOHU 30UIBILMIIMCS MaibKe BABIYI MOPIBHIHO 3 2019 pokom.

3aBnanus:
1. Topuago —ue ... (1 6an)

a. atMocpepHe SBHUINE, IO € CTPIMKUM BHXOPOM 3 PO3MIpaMHu IO
ropusoHTati 10 50 kM 1 o BepTukaii 10 10 Kk, 13 HIBUAKICTIO BITPY MOHa 33 m/c,

0. nepexijHa 30Ha, sika MPOXOAWTh MDK JBOMA IMOBITPSHUMH MacaMu 3
BIIMIHHMMH (DI3MYHUMH BJIACTUBOCTSIMH (TIEPEBAKHO TEMIIEPATYPOIO Ta BOJIOTICTIO)

B. 3aMKHEHa  00J1aCThb  MIJIBUIIICHOTO  aTMOC(EepHOro  THUCKYy 3
MaKCHUMAaJIbHUM THCKOM Y TICHTPI, BITPH OTUHAIOTH IIEHTP 3a TOJJMHHUKOBOIO CTPLIKOIO
B MIBHIYHIN MIBKYJ 1 POTH TOAMHHUKOBOI CTPUIKH B MIBJICHHIM.

T. BEJIMKOMACIITA0OHUM TIOTIK Ta3iB, [0 PYXA€ThCS MEPEBAKHO B
TOPU30HTAIBHOMY HAmpsIMKY 3 00JacTi BUCOKOTO THCKY Ha OOJIaCTb 3 HHU3bKUM
THUCKOM

IIpaBuibHa BiANOBIAL: .

1. BkaxiTh mpaBUIIbHICTB TBEepKeHHs (3a3Haurte "Tak" uu "Hi") (1 6an)

Uu 3011bIIUTHCS KITBKICT TOpHAA0 y 2020 poIli B MOPiBHSAHHI 3
2019 poxom?
IIpaBuibHA BiANOBIAL: a — TaKk
3. 3anponoHyiTe 3aX0/H, IO MPUBEAYTh 0 3MEHILIEHHS CTUXIHHUX JIUX, 30KpeMa,
TOpHAO. (3 danu)
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Mo:xauBi BapiaHTH Biinosineii:

N —

CKopoueHHS BUKU/IIB BYTJICKHCIIOTO Ta3y.
CKOpOTHTH BUKOPHCTAHHS BUKOITHOTO MTAJIMBA, SK-0T Ha)Ta, BYTJICIh Ta IPUPOTHUIN
ra3, 1 3aMiHUTH iX Ha BIJHOBJIIOBaHI Ta EKOJIOTIYHO YHCTI JDKepesia €Heprii,

30UTBIIYIOYH TIPU ITbOMY €Heproe(eKTHBHICTb.

hat

4. Tlepexin Ha BITHOBITIOBAJIBHI JKEpEia CHEPTIi.

Buxopucrani mxepena: matepianu caity https://day.kyiv.ua/uk/news/100121-

Hacamkenns nepes, 0co0IMBO B TPOIIYHOMY KIIIMATHYHOMY TTOSICI.

u-2020-roci-pryrodni-lyha-u-ssha-zavdaly-zbytkiv-na-mayzhe-100-mlrd

Ctucauii onuc 3aBIaHHA:
1) KoMneTeHTHiCTh, 10 BiMPalbOBYETHCS: IPUPOJHUYO-HAYKOBA IPAMOTHICTh

2) Ilpeamer: reorpadis
3) Kanac: 7

3aB1annsa KomnerenTHocTi PISA
BinmoBiaHO 10 Kommnerentnocri Konteker PiBens ckiIagHoOCTI
ep:xaBHOTO MPUPOTHUYO-
cTaHaapTy 0a30Boi HAYKOBOI
cepeIHboi OCBITH TPaAMOTHOCTI
1. - KOMIICTEHTHICThy | HAyYKOBE KonTeker Pisenn 1. Yuni 3qaTH1
ramysi TIOSICHEHHS SIBUIL] | TJIOOAJTbHUIMA BUKOPHCTOBYBATH
MPUPOTHUYNX 0a30Bi 3HAHHA
HayK «Hebe3neyni npenMera, mod odpatu
SIBULLIA HANKpaIIE HAyKOBE
TMOSICHEHHS] OTPUMaHUX
JAHUX Y Oy’Ke 100pe iM
BIJIOMUX KOHTEKCTaX
2. - KOMIICTCHTHICThy | HAyKOBE PiBenn 1. Yuni 3natHi
ramysi TIOSICHEHHST SIBHII] BUKOPHCTOBYBATH
TIPUPOTHUYNX 0a30Bi 3HAHHS
HayK npeaMeTa, oo
po3mizHaTu abo
ineHTHdiKyBaTH
MOSICHEHHS TIPOCTUX
HAYKOBUX SIBUIIL Y
Jyke 1o0pe iMm
BIJIOMUX KOHTEKCTaX
3. - KOMIICTCHTHICThy | HAyYKOBE PiBens I1. Yuni 3matHi
ramysi TIOSICHEHHST SIBHII] 3aCTOCYBATH 3HAHHS
TIPUPOTHUYNX npeaMeTa Ha PiBHI
HayK, fioro moOyToBOro
- eKOJIOT1YHa PO3yMiHH, 1100
BUSIBUTH BIJIIIOBITHE
HAyKOBE MOSICHEHHS
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3ABJIAHHA Ne 29. «I1oxexi»

Aemop ll]epbanv Ilempo leanosuu

JlicoBi Moexi, III0 BUPYIOTh Y KUJIbKOX KpaiHax CBITY, MPU3BOMATH 0 €BaKyarlii, y
OKPEMHX BHITAJIKaX — JIO JIFOJCHKHX JKEPTB. BOHM TaKoX HUINATh MAiHO, TOMAI SIK BUEHI
KJIIMATOJIOTH TOB’SI3YIOTh CTHXIMHE JIUXO 31 3MiHaMH Kiimary. [lojkexi Ta ekcTpeMabHi
MOTO/[HI YMOBU B YChOMY CBITI BJIITKY € SIBHUM CUTHAQJIOM PO HEOOXIHICTh MOJOTaHHS
3MIHHU KJTIMATYy.

«Mu Gopemocs 3 OTHUMH 3 HAUTIPIIKX TOXKEXK, SIKI OAUMIIN 32 OCTaHHI IECATHIIITTSI.
AJie TIOBEHI, CTIeKa Ta JICOBI MOKEXI1 I[LOTrO JIiTa MOXKYTh CTaTH HAIlIOI0 HOBOIO HOPMOIO.
Mu noBUHHI 3anuTaTH cebe: Y IIe TOW CBIT, y SIKOMY MU XoueMmo kutu? Ham motpiOHi
HeTraiHi 11 3apajy IpUpOAH, TIOKUA HE Mi3HO», — HanmcaB Kowmicap €Bpocoro3y 3 muTaHb
noBkiuis Biprinitoc CIHKSBIYIOC y CBOEMY TBITEPI.

3aBaaHHA:

1. 12 cepmus 2021 poky Ha iTamiiicbkoMy ocTpoBi CHLMIIiS 3apeecTpyBalH,
WMOBIpHO, HaiiBumly Temmeparypy B ictopii €sponu — 48,8°C. 3 uuM moB’s3aHa
aHOMAJIEHO BHCOKA TeMIlepaTypa B 1iboMy perioHi? (1 6an)

a. 3 LMUKJIOHOM 13 ATJIAaHTUYHOTO OKEaHy

6. 3 antunukioHoM i3 llenTpansHoi A3ii

B. 3 nukioHoM 13 IliBnenHnoi €sponu

r. 3 a"TtunukioHoM i3 IliBHiuHOT Adpuku
IIpaBwibHA BiANOBIAL: T.

101



2. BkaxiTp npaBuibHICTh TBepAKeHHs (3a3HauTe "Tak" yu "Hi") (1 6an)

Yu noB’s13aH1 MK cO0010 30UIBIIEHHS KUIBKOCTI MOKEXK HA HAIIII
TUTaHETI 31 TIIOOATBHUMH 3MIHAMH KJTiMaTy?

IIpaBuibHa BiINoOBiab: a — Tax.

3. SIky HeOe3neky sl JIFOJCTBA Hece 30UIbIIEHHS B aTMOc(epl M yac MOXKEK

KIiTsiBy ¥l uny? (3 oanu)

Mo:xauBi BapiaHTH Binnosijieii:

1. JpiOHI TBepal YaCTUHKHU-3a0pyJHIOBaul B arMocdepl MiBHUILYIOTh
PU3UK PO3BUTKY paKy JIET€HIB, XPOHIYHOI OOCTPYKTHBHOI XBOpOOM 1 HaBITh

IyKpOBOTO Jia0eTy.

2. 3a0py/IHEHHSI TIOBITPS 3MEHIIY€E TOKAa3HUK CEpPelHbOi OYiKYBaHOI
TPUBAJIOCTI SKUTTS JIFOIUHH.

3. BrBae Ha 3MiHM KiTiMaTy.

Bukopucrani qkepena: Matepianu caiity https://www.radiosvoboda.org/a/news-
pozhezhi-klimatychna-kryza/31396438.html

Cruciuii onuc 3aBIaHHA:
1)KommeTeHTHiCTb, 10 BiANMPaNbOBYETHCSI: IPUPOITHUUO-HAYKOBA IPAMOTHICTh

2)IIpenmer: reorpadis
3)Knac: 7

3aB1annsa KomnerenTHocTi PISA
BinmoBiaHO 10 Kommnerentnocri Konteker PiBens ckiIagHoOCTI
ep:xaBHOTO MPUPOTHUYO-
cTaHaapTy 0a30Boi HAYKOBOI
cepeIHbOI OCBITH TPaAMOTHOCTI
1. - KOMIICTCHTHICThy | HAyKOBE Kontekcr PiBenn 1. Yuni 3natHi
ranysi TOSICHEHHS SIBUILl | TIIO0ATbHUI BUKOPHUCTOBYBAaTH
TIPUPOTHUYNX 0a30Bi 3HaHHS
HayK «Hebe3neuni npeaMeTa, mobd oopaTu
SIBUILIAY HaKpalle HayKOBE
TMOSICHEHHST OTPHMaHUX
JAHUX y Ay>ke 100pe iM
BIJIOMHMX KOHTEKCTaX
2. - KOMIICTCHTHICThy | HAyKOBE PiBenn 1. Yuni 3natHi
ramysi TIOSICHEHHST SIBHII] BUKOPUCTOBYBATH
TIPUPOTHUYNX 0a30Bi 3HAHHS
HayK npeaMeTa, moo

po3mizHaTu abo
ineHTHdiKyBaTH
TIOSICHEHHST ITPOCTHX
HAYKOBUX SIBUIIL Y
Tyxe 100pe im
BIJIOMHX KOHTEKCTaX
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KOMITETEHTHICTD Y
ranysi
TPUPOTHIINX
HayK,

eKOJIOTYHA

HayKOBE
TIOSICHEHHST SIBHII]

PiBenn II. Yuni 3qaTHi
3aCTOCYBAaTH 3HAHHS
npeaMeTa Ha PiBHI
fioro moOyTOBOrO
PO3yMiHH, 11100
BUSIBUTH BIJIIIOBITHE
HAYKOBE MOSCHEHHS
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3ABJIAHHS Ne 30. «[lofopox Ha mjIoTax»
Asemopka Jlyyvrosa Ceimaana

Jlito — Haiikpaia nopa ast Bignmounaky. Oxnoxnacuuku Cepriit, Annpiit 1 Caiiko
3aBKIM JIOOMIM BIITKY Pa3oM MaHAPYBaTd, MIOpa3dy 3MIHIOIOYHM 3acO0M MepecyBaHHS.
OctanHst TOIOpOosK OyJia MUHYJIOTO JIiTa Ha Benocunenax y micto Kam’saernp-Ilominbcpkuit
JI0 CTapoBUHHOT (popTeril. BpaxkeHb BUCTaUMIIO Ha IUTHH PIK.

[{poro niTa BOHM BHPIIIMIMA 3IIACHUTH CBOIO MpIIO AUTUHCTBA ¥ MOMaHIPYBaTH
piukoro Ha mioTy. lle Oyna iXHS OCTaHHS CHUIbHA MOJOPOXK MICHIA 3aKIHYEHHS IIKOJH.
Bonwu 3i0pasicst Ha THKICHD BITIOYUTH Ha MPUPO/I1, IOMIITYBATUCS PI3HUMU KPAa€BUIAMHU.

Taro Ceprig € npodeciiinum TecisgpeM. Bin MalicTpye TMBOBHKHI pedi, BUKOHYIOUH
3aMOBJICHHSI 3 PI3HUX KYTOYKIB YKpaiHW, NMEpEeTBOPIOIOUM IIMATOK JIepeBa Ha IIENEBD.
ToMy Bci HEOOXifHI IHCTPYMEHTH W MaTepiaaw Oyiu MiJi PYKOK. 3aJHIIaIOCs JIHIIE
3MaiCTpyBaTH IUIIT 1 B3ATH 3 COOOIO BC1 HEOOX1HI pedi.

0O06’eMm nepeBuHH, IKUW HEOOX1THUHN AJIS TUIOTa, BU3HAYAETHCS 32 (POPMYIIOIO:

V = G/ (pBozm_pL[epeBnHH): ac
V — 00'eM nepeBuHM, M;
G — BaHTaXXOMIIHOMHICTD, KT
Progu — TYCTHHA BOIU,

Prepesusn — I'YCTHHA ICPCBUHU.
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BcTaHOBUBILM YHCETBHICTh €KIMAXY IUIOTY, BU3HAYAIOTh HOT0 BaHTAXKOMHOMHICTb.
Jlis 1bOoro miICyMOBYIOThH BAary JIIOJEW, PIOK3aKiB, 1 OTPUMAHUM pe3yJibTaT MHOXKAaTh Ha
KoeIIEHT, 0 XapaKTepU3ye 3arac miaBy4ocTi (X1,5).

Jlis Toro, MO0 TWIIT MaB XOPOIIl XOJOBI SKOCTI, HOTO IIMPUHY M JTOBKHUHY CIIiJ
miadupatd TakuM YWHOM, 00 iX BimHOmIEHHS jopiBHIOBaio 1:3. BomHouac Tpeba
BpaxyBaTy, 1110 OUTBIIA IUPUHA TIOPYIIYE CTIMKICT IJIOTY, a TIPU 301IbIIEH M TOBXKIHI BIH
BTpayae KEPOBAHICTb.

3aBaaHHA:

1. Pospaxyiite, CKUTbKH KOJIOJ ceperHiM miameTpoM 30 cM 1 JOBXKHHOIO 2,5 M
NOTPIOHO B3ATH JUIl BATOTOBJICHHS IJI0TA (JIOIIKY /711 HACTUJTY HE BPAXOBYEMO, SIKIIIO IS
oxHi€el MomuHK HOTPiOHO 2 M°). BaHTax SKOI MAacH MOYHA MOKIACTH HA BHTOTOBICHHMIA
wiit? Maca Ceprist — 70 kr, Auapis — 65 kr, Catika — 75 Kr, TyCTUHA I€PEBUHU JIOPIBHIOE
700 kr/v’. (3 6anu)

Po3p’s13anns:

1. 3arajipHa IUIOIIA [UIOTA Ma€e OyTH MOHalMeHIe 6 M”. J[Jisi BUTOTOBICHHS IIIOTY
TaKoi oI Tpebda:
6:2,5:0,3=28 (mr.)

2. 3aitnemo 00’eM JepeBUHHU (BBa)kacMO, BOHA IOBHICTIO 3aHypeHa y BOJy 3a
MaKCHUMaJIbHOIO BaHTaXKOITIIHOMHICTIO IIJIOTA):
V=mnr"hn=3,14x(0,3):4x2,5x8= 1,413 (m")

3. Po3paxyemo 3arajibHy BaHTaXXOT1AHOMHICTb IUIOTA:

G =V X (Poom——Prepesnn) = 1,413 % 300 = 423,9 (xr) — BaHTaXONAMOMHICTb
TI0TA.

Sxmo BpaxyBaTu 3amac miaBydocTi (%1,5), To KOpUCHAa BaHTAXKOMITHOMHICTh
Oyne BianoBigHO MeHIow: 423,9 : 1,5 =282,6 (kr).

Maca xmomiB 70 + 65 + 75 =210 (kr)

Tox gogaTkoBHUM BaHTaK CTAHOBUTD:

282,6 — 210 = 72,6 (xr)

Kpurepii ouiHioBaHH:
e Po3paxoBaHo WUpHUHY 1 101y TUIOTY — I Ha.
e PozpaxoBaHo 00’eM nepeBuHu — I dan.
e Po3paxoBaHO BaHTaXOMNIJHOMHICTb — I faJ.

2. BkaxiTh mpaBWIbHICTH TBep/KeHHs (3a3Haute "Tak" uu "Hi") (1 6an)
a | Yu maxoasaTh TiPChKi PIUKHU JUIS IOJTOPOKI TIIOTOM?
6 | Yu Oyze miit, CTBOPEHHM XJIOMIISIMU, KEPOBAHUM?

B | Yu Oyne mnit, CTBOPEHUI XJIONLSIMU, CTIHKUM?

IIpaBuibHa BiANmoBiAb: a — Tak, 6 — Tak, B — Hi.

Bukopucrani mxepena:| 22; 33; 35; 46-50]
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Cruciauid onuc 3aBAaHHA:

1) KoMneTeHTHICTD, 110 BiANPANbOBYETHCS: IPUPOIHUYO-HAYKOBA IPAMOTHICTb

2) Ipeamer: ¢i3uka, reorpadis

3) Knac: 9
3aB1annsa KomnereHnTHocTi PISA
BiIMOBIAHO /10 KomnerenTHocTi Konrtekcer PiBennb ckiagHoCTi
depxaBHoro MPUPOTHUYO-
craHaapry 0a3oBoi HAYKOBOI
cepeIHbOI OCBITH TPaMOTHOCTI
1. - KOMIICTEHTHICTh y | HAyKOBa Kontekcr III piBeHb — yuHi
ranysi IHTepIIpeTartis IHIUBITyaJIbHUM | MOXKYTh y MEHII
TIPUPOTHUYNX JTAaHUX 1 TOKa31B BiIOMHUX a00 CKJIaTHUX
Hayk, «Mexi Hayku 1 | CHTyaIlisix
- MaTeMaTh4Ha TEXHOJIOT1i1» 3anpoOIOHyBaT!
TIOSICHEHHS B pasi
HasIBHOCTI TIEBHUX
IMIIKA30K
2. - KOMIICTEHTHICTh y | HAyKOBa II piBenb — yuHi
ranysi IHTepIIpeTartis MOXYTb
TIPUPOTHUYNX JTAHWX 1 JTIOKa31B BUKOPHCTOBYBAaTH
HayK, 6a30Bi 3HaHHS, 1100
- MaTeMaTh4Ha 3poOUTH MPABUIILHUN
BHCHOBOK II0/I0
MIPOCTOTO HAOOPY
JAHUX, 30aTHI
3aCTOCOBYBATH 3HAHHS
npeMeTa, oo
IHTEPIIPETYBAaTH JaHi.
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3ABJIAHHA Ne 31. «Hac»

Aemop HAyenxo Bonooumup

3a noBigoMiIeHHIM Beeykpainchkoro «5 kanamy» Big 28 rpyaas 2017 poky, y MicTi
YepHiBIpix BigpecTaBpyBaiu 150-piuHuii COHSYHUN TOIMHHUK, SIKUM OyJI0 BCTAHOBJICHO Ha
Pumo-karomuiprkomy koctenm «BozasmwkeHns Cearoro Xpecray, mam’sdTiil apXITeKTypu
kinng X VIII-mouatky XIX cTomiTh.

Sk 3a3HaYMB KOPECHOHACHT TEJIEKAaHAITY, «... BIH MOKa3y€ YEPHIBEIIbKUN Yac, sTKUi
BUIIEpE/HKA€ KUIBChKUM HA 30) XBUJIMH 1 BIANOBIIA€ BIIGHCHKOMY YaCOBOMY IOSICY.

3aBnanus:

OOrpyHTYyiiTe 1€ TBEP/HKEHHS a0 CIPOCTYHTE MOro MareMaTHYHHM, rpadidHAM
Ta/abo TEKCTOBUM criocoOoM (Ha BuOip) (3 0au 3a Ko:KHe MpaBUJIbHe 00IPYHTYBAHHS
TBEPIKEHHS )

1. TBepmkenHs1 nepuue: «YepHIBEBbKUI Yac, sIKM BUNEpepkae KUiBCbkuil Ha 30
XBUJIMH.

IIpaBuiabHa BignmoBiab: YUepHiBelbKUN Yac BIJCTa€ BiJ KUIBCbKOro Ha 18,2 XB,
TBEPPKEHHS HEMIPABUIIbHE.

Po3p’s13anHs: Bu3Hauaemo reorpadiuny goeroty mict: KuiB A = 30°31' cx. 1.;
YepHiBii A = 25°56' cx. 1.

1. BusHauaemo pi3HHLIIO JOBIOTH:
30°31" ex. 1. —25°56' cx. a. = 4°35';
2. Buznauaemo pizHuinto B yaci: 4°35' x 4 xB = 18,2 xB;
3. UYepHiBli postamioBaHi Ha 3axig Bix KueBa, ToMy MicieBuii

yac Oyne MeHIuM Ha 18,2 XB.
BinnoBiab: pizHuig B yaci mix Kuesom 1 UepHiBisimu 18,2 xB.

2. TBepmxkeHHss apyre: «Yepuigeyvkuu uac ... GION0GIOAE  BIOEHCHLKOMY
Yaco8oMmy nosicy».

IIpaBuibHa BignoBiab: BineHChKOro 4acoBOro mosicy He ICHYE, € BiJICHCHKUH
yac a00 IEHTPaTbHOEBPOICUCHKUN Yac MEPIIOro 4acoBOTO TMOSICY, TBEPIKCHHS HE
MpaBUJIbHE.

Po3p’si3anHs: Y Mexax 4YacoBOro NOsSCY BIUIIK Yacy BEAYThb 33 THUM
MepHuaiaHOM, SKMM OpoxoauTh nocepenuHi. Hanpuxman, mepumian 15° cx. g. €
cepeaHiM JIsl mepiioro yacoBoro nosicy (15°: 15° = 1); 30° cx. a. — mis apyroro (30° :
15°=2)1T1.I1H.

Tox, BIIEHCHKOTO YacoBOrO TOSCY HE ICHY€, € BIJEHChKMII dYac abo
LEHTPaIbHOEBPOINEHCHKUM Yac MEpIIOro YacOBOT'0 MOSACY, TBEPAKEHHS HE MPABUJIbHE.
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Buxkopucrani mxepena:[9; 24; 28;37; 50]

Crucauii onuc 3aBIaHHA:

1. KommneTeHTHICTh, 110 BiANPaNbOBYETHCS: MPUPOJIHUYO-HAYKOBA
IPaMOTHICTh
2. IIpeamert: reorpadis
3. Kanac: 8
PISA
KomnerentHocTi BitnoBinno | KommnerenTHocri
3aBgaHHs o Jlep:kaBHOro cTAaH/A 0 0- . .
. 70 llep . AtAapTy TPHPOHIT KonTteker PiBensn ckiagHoCTI
0a30B0i cepeHbOI OCBITH HAyKOBOI
TPaMOTHOCTI
IV piBennb — yuHi
MOXYTh
HTEpIT BaTH
Konreker PrIpCTyBam
. . . . | mani, orpumani 3 He
KOMIICTCHTHICTb THMBI Ty ATEHU
. . JTy’Ke CKJTaTHUX
y Taimy3i HayKOBa / IOKabHUH .
. ) HAOOPIB TaHUX,
1. TPUPOTHHINX IHTEpIpeTaITis . .
- . . pOOHUTH BiMOBIHI
HayK, JIaHKX 1 T0Ka3iB | « Mexu HayKu i
o BHCHOBKH, IT[0
MareMaTuyHa TEXHOJIOT1iD» .
BUXOJISITh 32 MEXI
HAsSBHUX JIAHUX, TA
0OTPYHTOBYBATH
CBIif BHOIp.
III piBenn — yuHi
MOXKYTh Y MCHIII
KOMIIETEHTHICTh BigomMux abo
y Taiysi HayKOBa CKJIaTHIIINX
2. TIPUPOTHUYNX IHTEpIpeTartis CHUTYaIIISX
Hayk, JTAHKX 1 JTOKa3iB 3anpoIOHYBaTU
MaTeMaTHIHa TIOSICHEHHS B Pasi
HasIBHOCTI IIEBHUX
ITIKAa30K
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3ABJIAHHA Ne 32. «<HelipoHHa po3MiTKa Maiu»

Asemop Kosznenko Onexcanop I pucoposuu

2014 poky Jbxon o'Kidh Ta moapyxoks Emapn 1 Meit-bputrt Mozep otpumanu
HoGemiBchbKy mpemMiro 3 MeIUITMHY Ta (1310JI0T1i «3a BIAKPUTTS CUCTEMH HEHPOHIB Y MO3KY,
K1 JO3BOJISIIOTH OPIEHTYBATUCH B MIPOCTOP1». BIAKPUTTS moiArano B TiM, IO B TIOKAMITI
urypiB € cBoepingHa GPS-cucrema, yrBopena HeripoHamu pemritok (grid cells). 3aBasayroun
I1ii1 cUCTeM1, TBAPUHHU 371aTHI1 OPIEHTYBATHUCS B TIPOCTOPI.

VY 2004 pomi moapysxxsi Mo3ep, BUKOPHUCTOBYIOUM TEXHIKY PEeECTparlii MOTSHITIATIB
Tii MHOYXMHU HEMPOHIB, BUBYAINM HEMPOHHY aKTHUBHICTH HIypiB MiJI Yac BUIHHOTO PyXy B
JoKanpHOMY cepenoBuil. [linKWHYBIIM TpOXH NOAPIONEHOr0 IMIOKOMAAy A0 IHOTO
CEepeNOBHINA, BOHM 3MYCWIM Iypa aKTUBHO MpoOiratd BCIO HOro IUIoNIy, 30Mparodu
kpuxtu. [lokum TBapuHa cTaBajia CHTOIO, BOHA BCTUTAla TOKPHUTH BCE CEPEIOBHIIC B
KOpOOITi, TaBIIH 3MOTYy €(hEKTHBHO 3aITUCATH 1 JICKOIYBATH il HEUPOHHY aKTHBHICTb.

[epmi mocmimkeHas Mozep BUSIBUIM HOBY KJIFOUOBY YAaCTHHY CHCTEMU MO3KY, IIIO
BIJIMIOBIZIaJIa 332 MPOCTOPOBE BimoOpaskeHHs1 Ta Hapiraiito. [{i HelpoHW Maiu yHIKAJIbHY
BITOPSI/IKOBAHY OpraHizalliro, Oy yuyd pO3HECEH1 Ha ONTHUMAJIbHO OJIM3bKIM BIJICTaH1 OIMH
BiJl OJTHOTO. 32 aKTUBHICTIO MEBHOI CYKYITHOCTI HEMPOHIB JIOCIIAHUKH MOTJIM BIATBOPHUTU
PYyX TBapuUHU y TPOCTOPI, Horo TpaekTopiro. [lomaneim qocmipKeHHs y BEIHKIN 2-MeTpOBin
KPYTJIiil apeHi JO3BOJIMIIA BIKPUTH YHIKIbHI BIACTMBOCTI HEHPOHIB: TOJS aKTUBHOCTI
Mas popMy MO3ATUHUX IMIECTUKYTHUX PEUITOK. Taki HEHpOHHU 13 MEePIOAUIHUMH TOJISIMU
aKTUBHOCTI OyJl0 HAa3BaHO «HEWpOHaMHU peuntok» (ari. grid cells). TloBToproBaHOIO
OJIMHUIICI0 PEUINTKA € PIBHOCTOPOHHIM TPUKYTHHK, ab0, TOYHIIIE, /Ba TPUKYTHUKU 3
MPOTUJICKHOIO OpieHTaIli€r0. [loemHanHs MIICThOX TaKUX TPUKYTHHKIB Ja€ MPaBUIBHUAN
IIIECTUKYTHHK.




3aBaaHHA:

1. BkaxiTth, sxuii (abo ski) 31 crnocoOiB Opi€HTYyBaHHS TPYHTYEThCS Ha
reKcaroHajibHiN (IIeCTUKYTHINH) cuctemi. (1 oan)

OpienTaltiig y mosi 30py MiKpockomna 3a
YSIBHUM TOJJMHHUKOBUM LiepoIaTom

B

OpieHTallis Ha MIaXiBHUII 32 TOPU3OHTAJISIMH,
BEPTUKAIISIMU Ta JIlarOHAIISIMU

OpieHTarist 3a po3010 BITpIB, Jlarpamoro
OCHOBHHMX  reorpagiuHuX  a3uMYTIB
CTOpIH TOPU30HTY

OpienTamis B HacTUbHIA TIpi  «3Mil  Ta
TpaOWHID 32 TIOPSAKOBUM HOMEPOM KITITHHOK
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. . . . OpienTarris Ha IaX1BHUIIL 3a

OpienTaniss y moiii 30py MIKpOCKona 3a
B | ropuszoHTaISIMU, BEPTUKALIMU Ta
YSIBHUM TOJJMHHUKOBUM LIU(epOIaToM .
JliarOHAJISIMH

OpieHrTallis 3a po30l0 BITPIB, Jarpamoro OpieHTallis B HacTUIbHIM Tpi «3Mii Ta
OCHOBHHUX reorpadiuHux a3uMyTIiB CTOPIH | T' | ApaOuHM» 32 TOPSAKOBUM  HOMEPOM
TOPU30HTY KJTITHHOK

IIpaBuibHA BiANOBIAL: a.

2. 3 AKUX IPUYUH Y 0araThb0oX KOMIT FOTEPHHX 1 HACTUIBHHUX Irpax MoJjie CKIIaJa€eThCs
came 3 mecTuKyTHUKIB? (3a3Haure "Tak" uu "Hi") (2 6anu)

Goes Red hero *
Beholders

N Ha rexcaronanbHOMY MOJI1 3py4Hillleé BKa3yBaTu W 3amam’siTOBYBAaTH
KOOPJAMHATH KOXKHOTO 3 00’ €KTIB

5 Ha kBagpaTHiéi gomiili TOW, XTO XOJWUTh MO JlarOHAISIX, XOAUTh Ha
OlIbLIy BIJICTaHb, HA 6-KyTHI1M TaKOIO HEMA€

5 3aranpHe TOJIE 7Sl TPH TaKOXX TeKcaroHajabHe, 00 HWOro mpocTiiie
JIPYKYBaTH TaKUM

. JanekoOiiiHa 30post Ji€ y BCIX HampsMKax MPUOIM3HO HA OJIHAKOBY
BI/ICTaHb

I[MpaBuabHi Binnosiai: a — Hi, 6 — Tak, B — Hi, I — TaK.
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3. 3anpononyiire, kUM A0CTiIoM (0e3 TOro, 100 BXKUBJISTH €JIEKTPOJIN Y BIIMOBIIHI
30HM MO3Ky) MOMKHA TIEpEeBIpUTH, 4YM 3aKJaJieHa B JIIOJMHU OpIEHTalls 3a
mecTuKyTHUKamMu? CriiaHyite TOCHiJ 1 BKaXKITh, SIKI pe3ysbTaTy OyIyTh BBaXKAaTUCS
NEPEKOHJIMBUMU apryMeHTaMU. (3 danu)

Opi€HTOBHUI ONNC eKCTIEPUMEHTY:

PoGoua rimoreza mossirae B TIM, IIIO 32 HAABHOCTI Ta AKTUBHOCTI aHAJIOTTYHOI
«UIECTUKYTHUKOBOI CHUCTEMM» JIOAM OyayTh JEMOHCTPYBATH OUIBLIY TOYHICTH Yy
Hanpsmkax 30 u 60 rpagyciB — 1 MeHIy B IHIIMX, Hanpukiuaza, 15, 45, 75 rpamgyciB
(ocobmuBO 1iKaBO — 45 TpadyciB SK JlaroHalib KBajpaTy: MOXKe, B JIOACH He
reKcaroHajibHa, a YOTUPUKYTHA CUCTEMA, SIK Y 1l1axax 1 Ha Tonorpadiyux kaprax). [1ix yac
EKCIIEPUMEHTY TPOBOASTHCS BHUMIPIOBAHHS TOYHOCTI IEBHUX MPOCTOPOBUX [ 3a
CTUMYJIOM a00 «IO TIam’ATi» B TaKWd crociO, mo0 MokHa OyJI0 BIAPI3HUTH W OIIHUTH
PI3HUIIO MK IMOKa3HWKaMHy B HampsMkax 30 u 60 rpaayciB — 1 IHIIMMHU HarpsIMKamHu (B T.
4. HampsiMKoM B 45 rtpamyciB). st TOCTOBIPHOCTI OTPUMAaHHUX pe3yJbTaTiB Mae Oyiu
MIPOBEACHO BEIMKY KUIBKICTh JOCHIJIIB HA OaraThbOX YYacHUKAxX JOCIIHKCHHS 3a]UIs TOTO,
mob wmaremarnyHa oOOpoOKa Jaiga 3MOTY BHUSBUTH CTAQTHCTHUYHY JIOCTOBIPHICTH
po30nKHOCTEM. MOXKIIHMBI BapiaHTH JIOCTI/IIB:

e BUMIPATH TOYHICTb PYXIB Y IEBHOMY HalpsIMKY Bl CTapTy (OTpHUMAaTH KOMaHIy UTH
B [IEBHOMY HAIPSMKY 1 MIiCJIsl [OTO MTH 3 3aIUTFOILIEHUMH OYMMA JI0 BKa3aHOI TOUKH);

e BUMIPATH TOYHICTh MOTOPHOI IaM’SITI Ha MOBTOPEHHS PYXIB Y PI3HUX HalpsiMKax
(cuasium miepes; HaMiBKOJIOBMM MANEpOBUM €KPAaHOM Ha BIACTaHI MPOCTATHYTOI PYKH,
MapKepoM JOTOPKHYTHCH J0 €KpaHy, OIyCTHTH PYKY JI0 KOJiHA i1 3HOB JOTOPKHYTHCH JIO
€KpaHa B TOMY CaMOMY MICI[l YM SIKHAWOJIMK4Ye 0 HbOTO — BHUMIPIOETHCS TOYHICTb
MOTOPHOT I1aM’sITi B PI3HUX HAIIPSIMKaX);

e BHUMIPSATH TOYHICTb CTPUIHOM 3 MEUTOONBHOI PYIIHUIN B PI3HUX HAIPsIMKaX, IO
3a/1al0THCS CIIAJIAXOM CBITJIA YU KOPOTKOTPUBAIUM 3BYKOM.

OtpuMaHi pe3ysbTaTh MIIAI0ThCS MaTeMaTH4YHIN 00poOIll, 3a HAsIBHOCTI JOCTOBIpHOL
pi3HMIIl MDK TOKazHUKamu B HampsiMkax 30 um 60 rpamyciB — 1 IHIIMMHU HampsIMKaMu
(30kpema, HampsiMKOM B 45 TpamyciB), TINOTe3a BBAKAECTHCA MiITBEPIKEHOIO IS
HaBEJICHOTO BUMIPIOBAHOT'O MOKA3HHKA.

Kpurepii oniHioBaHHs:

o CdopmynboBaHy MEBHY TiMOTE3Y, AKY ITIAHYETHCS MEPEBIPUTH EKCIIEPUMEHTAILHO —

1 ban.

o 3ampornoOHOBAaHO METOAMKY EKCIEpUMEHTY, sika mepeadadae 301p BUMIPIOBaHUX

nanux — 1 oan.

o Bkazano nHa HeOOXiIHICTP MaTEMaTU4YHOI OOpPOOKH pe3yJbTaTIB 1 JOBEJICHHS

JIOCTOBIPHOCTI OTpUMaHUX PO30KHOCTEN — 1 Ha.

Bukopucrani pxepesaa:[ 6; 20; 50];

Marepianu canry https://en.wikipedia.org/wiki/Head direction_cell,
https://uk.wikipedia.org/wiki/Grid%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD
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Cruciauit onuc 3aBJaHHA:
1.KoMIneTeHTHiCTb, 10 BiINMPalbOBYETHCSI: IPUPOTHIUO-HAYKOBA TPAMOTHICTb

2.1Ipeamert: Giosoris

3.Kaac: 8 (MokHa BUKOPUCTOBYBATH y 9 Kitaci)

KommnerenTHocTi PISA
3apa BiINIOBiTHO 10 KoMniereHTHOCTI
HepxaBHOTO MPHPOIHUYO- . .
HHS .. . KonTekcr PiBeHb ckiIagHOCTI
craHaapry 0a30Boi HAYKOBOI
cepeIHbOI OCBITH TPAMOTHOCTI
III piBeHb — y4uHI MOXKYTh
Yy MEHII BiIOMUX 200
KOMITCTEHTHICTh Y HayKOBa CKJIQ/THIIIINX CUTYAITIsIX
1 raixy3i IpUPOJHUYMX | IHTepIpeTaris JaHUX 3ampoIOHyBaTH
HayK 1 IOKa3iB TMIOSICHEHHS B pasi
HAsIBHOCTI IIEBHUX
IT1IKa30K a00 JOIIOMOTH
IV piBeHb — yuHi MOXYTb
IHTEPIPETYBATH JIaHi,
e  KOMIICTCHTHICTb OTpHUMaHi 3 HE JTyKe
rajysi g HayKOBa Konrexer CKTleaILHI/Ix Ha6(fl};B JTaHHUX
2 MNPUPOIHUYNX HAYK iHTye HIpeTaLis JaHuX JIOKAITL U, 00OHTH Bi,ZLHOBiII)[Hi ’
PHp YK, . P p JKATTS TPOMAJTA P
e MaTeMaTH4YHa, 1 IOKa3iB BHCHOBKH, 1110 BUXOISTh
e cCoOLlaJbHA 3a MEXXI HasIBHUX JaHHUX,
. | Ta oOrpyHTOBYBaTH CBIli
«Mexu HayKH 1 PPy Y
.o BHUOID.
TEXHOJIOT 1 - -
I1I piBeHb — y4HI MOXYTh
KOPHCTYBaTUCS
e BUIbHE BOJIOJIIHHSA TIPOTIC Y PHUMH 200
JIEPIKaBHOIO CIICTEMHUMH 3HAHHSMU,
MOBOIO 00 BUKOHATH IMPOCTHI
’ . [TnanyBanHs HI p
3 e  KOMIICTEHTHICTb Y . EKCIIEPUMEHT B
. JIOCII IDKCHHS .
rajysi 00MEKEHOMY KOHTEKCTI,
NPUPOJHNYNX HAYK, 37aTHI ieHTU]IKyBaTH
e MaTeMaTHYHA JTOKa3H, 110
MITBEPIDKYIOThH
HAYKOBICTb.
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3BIPHUK 3ABJIAHD /IS PO3BUTKY NIPUPOJIHHNYO-
HAYKOBOI KOMIIETEHTHOCTI YUHIB Y ®OPMATI PISA

3a 3acanvHoto pedaxyicto 0OKMoOpa neoda2ociuHux Hayk, npogecopa, OiliCHO20
unena (akademixa) HAIIH Ykpainu O. M. Tony3zosa
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UA-EPPJIMO-MODULE) (2021-2023 pp.).

10. Ko3ziaenko Ounexkcanap I['puropoBud — HayKOBHM CIIBPOOITHUK — BIJIUTY
6iomoriunoi, XiMiyHOT Ta (hi3udHOT ocBiTH [HCTUTYTY Nenaroriku HATTH Vkpainu, ekcriept
MibKHapoaHoi poOouoi rpymu ekcrneptiB PISA 2025 Peripheral Science Expert Group
(PSEQ).

11.  JlynbkoBa Ceitiana JImurpiBHa — Buutens (isuku [IuporoBenbKOro Jiiero
XMeNbHULIBKOI MICBKO1 pay, actiipanTka [HetutyTy nenaroriku HAITH Ykpainn.

12. HinzieBa Beponika AnartoniiBHa — Bumrtenb ¢izuku TiMHa3ii Nell7 imeni Jleci
VYxpainku M. KueBa — ekcriepumenTanbHoro Maiitanurka [Herutyty memaroriku HAITH
VYKpainu,KaHauIaT nelaroriyiux HayK.
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13. IMimaakoBcbka Mapuna KocTsasHTHHIBHA — BUUTENb 010JI0T1i, BUATEIb-METOAUCT
cnemianizoBanoi mikona [-III crymeHiB 3 mornuOiIeHMM BUBYEHHSM aHTJINCHKOI Ta
iTamiicekoi MoB Ne130 imeni [lante Aunir ‘epim. KueBa, kaHnuaat neiarorivHuxX Hayk.

14. PoeBa Tersana I'puropiBHa — BuMTENb MaTEMaTUKU, BYHUTEIb-METOJIUCT,
COpOCIBChbKUI BuMTeNb, acmipantka III poxy naBuanns Incturyty nenmaroriku HATTH
VYkpainu, roJIoBHUM pelakTop BUIaBHUIITBA «KpaiHa Mpiii».

15. CaBupuagenko JIwo6oB OgekcanapiBHa — BuMTeldb 0i0d0rii  XEpCOHCHKOI
cremiamizoBanoi mkomu [-III crymeniB Ne 52 3 mornmbiaeHrM BUBYEHHSIM YKPaiHCHKOT
MOBH. — €KCTIEpUMEHTANBbHOTO Mainanunka [Hcrutyty nenaroriku HAITH Ykpainu.

16. Cuniupkuii HOpiii BosogumupoBu4 — BuuTenb  XiMii XepCcoHChKOI
cneuiamzoBanoi mkoiu I-III cryneniB Ne 52 3 nmorymOiaeHrM BUBYEHHSIM YKPAiHCBKOI
MOBH — €KCTIEpUMEHTAIBHOT0 Malianuuka [acturyty nenaroriku HAITH Ykpainu.

17.  Ciniii Bonogumup BosogumMupoBMY — KaHIWJAT TIEAAroriyHMX HayK, IOIICHT,
MPOBIIHMI HAYKOBHUI CIIBPOOITHUK BIAJIUTY O10JIOTIHHOI, XIMIYHOI Ta (PI3UYHOI OCBITH
[ncturyty neparoriku HAITH Ykpainu.

18. CwmupnoBa Oubra HIOpiiBHa — BuuTensr XxiMii 1 Olonorii  YMaHCBKOI
3arasibHOOCBITHBOI 1IKONU [-1I1 cTymeniB Ne 14 Ymancekoi mickkoi paau Uepkacbkoi
00J1acTi.

19. Tomy3oB Ouer MuxaiijioBU4 — JOKTOp IEIAaroriyHUX Hayk, mpodecop, MiHCHUi
yiieH (akagemik) HAITH VYkpainu, nupekrop Inctutyty nemaroriku HAITH VYkpainu,
Billenpe3uieHT HartioHapHO1 akaieMii mejaroriyHux HayK Y KpaiHu.

20. dpanuyk Pokcosana B’siyeciiaBiBHa — BuuTenb 1HGOPMATUKU Ta TPYIOBOTO
HaBYaHHA YMaHCLKOI crneram3oBadoi mkoiau [-111 ct. Ne 12 3 morin0ieHuM BUBYEHHSIM
aHIHChKOI MOBH YepKkachKoi 00J1acTl.

21. Hamoxk JlwogvMuiaa BacuwiiBHa — Buutens (Gi3UKM YMaHCBKOI CIElaii30BaHOL
mkonu [-III cryneniB Nel2 3 mornmmOieHMM BUBYEHHSIM aHTIIMCbKOI MOBH UepkachKoi
00J1acTi.

22.  HopinoBa Haramis CremaHiBHa — BYMTENIb XiMii, BUMTEIb-METOJIUCT TIMHA31i
Nel17 imeni Jleci Ykpainku M. KueBa — ekcriepuMeHTaIbHOrO MaiijaHunka [HCTUTYTY
nenaroriku HAITH Ykpainu.

23. HInenux Cgitiiana BajepiiBHa — Buutenpb 6iosorii, reorpadii Ta OCHOB 3/10pOB’s
YMmanHchkoi 3aranbHOOCBITHBOT ko [-I11 ctymeniB Ne 4 Uepkacbkoi o0macTi.

24. 1llep6annb Ilerpo IBanHoBMuY — Buutens reorpadii JKuromupchbkoi mpuUBaTHOT
rimaasii «Op ABHep» JKutoMupchKoi 001acTi.

25. Sluenxo Bosogumup CepriiioBu4 — crapiimii HAyKOBUH CIIBPOOITHUK, KaHIUIAT
MEIarOT1YHUX HAyK, CTApIINii HAyKOBUH CHIBPOOITHUK BIUIUTY HaB4YaHHS reorpadii Ta
exoHoMikH [HcTuTyTy neparoriku HAITH Ykpainu.
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