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Yci 3HaHHA BUPOCTAIOTb 3 OAHOrO
KOPiHHA — HAaBKOZIMLWIHbLOI AIUCHOCTI,
MaloTb Mix co6010 3B’A3KM,

a TOMY U NOBUHHI
BMBYATUCA Y 3B’A3KaX

1. A. KoOmeHCbkum



MpupoaHMYO-HayKOBa FPaMOTHICTb

* [lpMpoAHNYO-HAYKOBA  TPAMOTHICTb  BM3HA4YaETbCA  AK
3aTHICTb Y4YHA AK CBiAOMOro rpomagaHuHa BUBYATU W

BMPIiWLYBAaTU MWUTAHHA, NOB'A3aHI 3 HAYKO W HAyKOBUMMU
laeamm.

* HayKkoBO rpamoTHa ocoba rotoBa aprymeHTOBaHO MipKyBaTU

NPO HAyKy M TexHosorii, wo notpebye Big Hei TaKux
KOMMNETEHTHOCTEN: MOACHIOBATU PI3SHOMAHITHI ABMWA 3
HAYKOBOI MO3ULii, OLiHIOBAaTM W pPo3pobaATM HayKoBe
OOCNIAXEHHA, @ TAKOX iHTepnpeTyBaTM AaHi M AOKa3n 3
HayKOBOI NO3unLil.




Onsa yoro?

[MpUPOAHNYO-HAaYyKOBaA FPAaMOTHICTb MA€E BarkK/AMBE 3HA4YEeHHA AK
Ha HaUiOHAaNbHOMY, TaK | Ha MIXKHAPOAHOMY PIBHI, OCKIJIbKK
NOACTBO CTUKAETbCA 3 bOaratbma 3Havywumum  npobnemamm,
noB’sfI3aHMMM i3 3abe3neyeHHAM AOCTAaTHbOI KiJIbKOCTi BOAMU Ta iKi,
bopoTbbot0 3 XxBOpoOamu, OTPUMAHHAM [AOCTATHbOI Ki/IbKOCTI
eHeprii 1 aaanTaLiero A0 3MiH Kaimary.

[lpoTe YMmano 3-NOMIXK UUX NMUTAHb BMHUKAIOTb | Ha MIiCLEBOMY
PiBHi, A& NOAN MOXKYTb CTUKATUCA 3 HEOOXiAHICTIO NPUNHATTS
pilleHb  WOAO  AiKn, AKi BMAMBAlOTb Ha IXHE 340poB’A Ta
XapyyBaHHA, WOAO HANEXKHOINO0 BWUKOPUCTAHHA MmaTepianis |
HOBUX TEXHONOrIN, BUKOPUCTAHHA eHepril Tow,0.



KNMATOK. EanHCTBEHHOE 6e30MacHoe U
6bicTpoe MOMOJIHEHUE OPTAHU3MA
KUCIOPOL4OM 3ABOJIEBLUEIO.

Tennas Tepnumo ropsiyasi Boga 6bICTPO
BcacbIBaeTcs B KpoBb. CamMoe 6bICTpoe
nogHATUe catypauumn. He o6xxuraet
nerkue. YnyJliaeT KpoBobpalleHue,
ynyJwaeT o6MeH BellecTB. CHkaeT
Becb. CaMblIfl Nyywnili aHTM6MOTUK.C
Jo6aBfieHMeM IMMOHa HacblLaeT
opraHusm ButamumHom C.

CHWXaeT AaBJieHUe U CBepTbIBAEMOCTb
KpPOBW. ECTECTBEHHbIN BEHTUNATOP
nerkux. Camas 6bicTpasi npoBepeHHas
TbICAYENETHUM OMNbITOM YesloBeYyecTBa
Ckopas nomoLb.

MOOEJIUTECH noxanyincrta, MUMeHHO Bbl
MOXXET NOMOXeTe KoMy -To !!!

' 3aroBop Ha MacKy oT Kopa

. b1 HW pyranuck mexgy cobon
IOHHMKM 1 NPOTUBHWKA Macod-
npma, B NOAb3y HEro roBopAT gBa
W ToT, KTO HOCWT Macky, He noTepAeT
peHer; NOTOMY HTO ero He owTpadyior. OH

4YTO NMPOUCXOAUT C BOAOM
nPU NOBTOPHOM KUIMNAYEHUM

mr HEPBbI, MOTOMY 4TO K HeMy He by-  3HAKOMOTO HUKTO eliie 33 Bce YoenuuMBaerca
gETMPETEH3VIA HIA Y CYXKVITENE 3aKOHa, HU  Nen, Aaxe BeccumnTomHo. KOHUEHT PaLMA OBpazyeTca
yoxpyxaioix. HacueT CTONPOLIEHTHOM 33~ KaK aHEKAOT NETOM Pace RpranL MeTRIN0N TEOKENEH
WHTE! HUKTO HE MOXKET BbiTb YBEDEH, NHAUE  HIN 1 TOXE TaK FOBODIC Kamab RIEEER

| spaum He Gonenn Gbl. vay Ha ynuuy. Macka, 3arosop, v B O6pasyorca

~ Ho Bce-Taku anbTepHaTUBbl Mackam HeT, WNW BCe BMecTe — OaHaKo, ! B . cooncesckne
# HOCUTB MX HYXKHO. TakoBO MOe MHeHwue. COAMHEHWA OBpasyloTca

CONe KaneLmua

Yy
't‘_/ MeHRETCR BRyC

ECM ecTb XaTb MaNeHLKNIA LaHC Ha 3alyuTy,
€ro ucnonb3osartb. W maruio npuene-
M#e 3HaKoMBIl BOAMTEND CO CKOPOW,
i, CKa3an, 1to, BbIWAA Ha cMeHy, ux Bpu-
Hafl Mackamu 3aroBop:
uma lunnokpama, Bomkuwa 8o
i 7 300pOEbIMU, HE CMaHem
. Uou, 3apaza, mumo, a Ham He-
D paGomame da ¥Mumb, XKu3Hb

TAKPROSTO.CC
Moyemy He CTOMT KMNATUTE Boay Gonblle ogHoOro pasa

BeeauTe aanpoc m QO

= @ YouTube ™

NOGEMIAET IMIMEPTOHWIO U BCE EE CUMMTOMB!! AnKoronusm (MbAHCTBO). MeyeHne ankoronusMa

HMHHOBALWA N NPOPLIB B KAPLWONOMMW
QO
TomocT WsRmer ST rpsue mnon

S eoRGrR TN,

) 3TO NepaLIA NPENaPaT, KOTePLIA
¥ ECTECTBEHHO, a He MCKYCCTEEHHO
CHIKAET BRTEDMAIISHOR AZBNEHNE W
nonHocTe WabasnaeT oT AL!
Habasneuqe oT runeproH13eckos
GoneaHu npis oMo Veragiren

no chororpacum 6e3 Begoma GonbHOro

KaK npu wi
WpoBaHMK. MaeT nocnegosarenkHe

p
ep, W He yGup

upoBKa
BLINUTON A

Hs HO HA O
KPORCOBPALUEHIA H HA YCTPAHEHUE
FAABHBIX NPIYIH TUNENTOHUIECKDR
GonazHu,

MapasuTbl - v36aBNAEMCA HapoOHbIMK CpefiICTBaMu
121 402 npocMoTpa = 14 Map. 2017 1. oG 1A THC. G0 123 > NOAENUTBCA =+ COXPAHUTE ...



16. MeTow NpHPOIHHYOI OCBITHBOI ramysl € (QOpMyBAaHHA OCOOHCTOCTI
VUHg, 9K 3HAae T4 pPO3YMIE OCHOBHI 3aKOHOMIPHOCT! JXHEOI 1 HeXHBOI
IIPHPOIH, BOIOlE IEBHAMH EMIHHSMH 1l JOCTITHeHHS, BHIBIIE JONHTIHBICTD,
HAa OCHOE1 3J00VTHX 3HAHb 1 IM3HABATRHOIO JOCBIOY YCBLIOMIIOE ILTICHICTE
IIPHPOIHAYO-HAVKOBOI KAPTHHH CBITY, 3JaTeH OIMIHATH BIITHE OpPHPOIHHYHX
HAVK, TeXHIKH 1 TeXHOIOTiH Ha CTATHH PO3BHTOK CYCIUIBCTEA T4 MOKIIHEL
HACILTKH J/HOACBKOI JIAMBHOCTI YV IPHPOIL, BIIIIOBIJATBEHO B33aeMOIIE 3
HABKOIHITHIM OPHPOIHHM CepeJOBHITeM.

BuMorn 10 000B’S3KOBHX pe3yIbTATIE HABYAHHY YYHIE 3 NPHPOIHHYOL
OCBITHBOI TAITy31 3a3Ha4eH!1 B JoJaTKy 10 1 mepen0agaroTh, IO VIeHb:

I13HAE CBIT OpHPOIH 3ac00aMH HAVEOBOTO JOCIITREHH],

OMpalBOBYE, CHCTEMATH3YE TA MpelcTaBlde 1HboOpMalil IPHPOIHHIOIO
3MICTY;

VCELIOMIIOE 3aKOHOMIPHOCT1 IPHPOIH, PO NPHPOIHHYIHY HAVE 1 TeXHIKH

B SKHITI TIOIHHH, BiINOBLIATBHO IOBOJHTBCA 1M 3a0esledeHHS CTAlOro
PO3BHTKY CYCIILTBCTEA,

PO3BHEAe BIacHe HAYKOBE MHCIeHHS, HaOYBae JOCELIY pPO3BE’ 43aHHI
IpoDIeM NPHPOIHWYOIC 3MICTY (IHIHBITVANBHO TA Y CIMBIOpAIl 3 1HITHMH
oCco0aMH).

0a30B01 cepeaHbOi OCBITH

-

JEPXABHUN CTAHIAPT



" OCHOBHi METOA0NOrIYHI NPUHLMNU PO3BUTKY
NpUPOAHUYOI IPAaMOTHOCTI

W\, nepexif Big «3HAHHEBOI» A0 KOMMETEHTHICHOI ( «y4eHb BMI€») Napagnurmmn, NPakTUKO-OPIiEHTOBAHUN
» niaxia (3HaHHA 30006yBalOTLCA He 3apaZiv 3HaHb, @ A4 iX 3aCTOCYBaHHA Ha NPaKTUL);

“AOCMAHNUBKUN MiaXia: (YdHi-HabyBatoTL 3HAHHA B XOAI CAMOCTIMHOI A0CNIAHULBKOI AiANbHOCTI);

MPUHUMNM OCBITY B iHTepecax CTa/noro Po3BUTKY (MMTaHHA eKo/orii Po3rnAfaloThea B eanHOMY

"\ KoMmnaeKkci 3 npobnemamy CycninbCTBa | EKOHOMIKM; Y4YHi He O0OMEeXyHTbCA 3HAHHAMM, LWO
BiAHOCATLCA TiNbKM A0 rNobanbHOI NpPobaemaTvku,a [A0/y4aloTbCA [0 BUPILLEHHA JIOKaNbHUX

x MIXKOUCUMNATHAPHUA Nigxig, ANpu AKOMY B LEHTPi yBarM 3HAxoAMTbCA HE OKpema HayKoBa
¥ aucumnniHa, a BCA CUCTEeMa 3HaHb NpO npupoay i AwauHy, | ocobnmBa yBara nNpUAINAETLCA
~_Hanpsamam, aKi nepebyBatoTb Ha CTUKY Pi3HMUX HaVYK;

A IHOMBIAYaNbHUI, 0COBUCTICHMIA NiAXia, WO BPaxoBYye iHTepecK i 0COBANBOCTI KOXKHOT AUTUHM,
OMY YUCAi AiTEN 3 OOMEKEHNUMU MOXKINBOCTAMMU;

YMaHITapHUIM Niaxig, npyu AKOMY NPUPOAHNYO-HAYKOBI 3HAHHA | €KONIOTIYHA KyAbTypa PO3riaLatoTbCA
He i30/1bOBaHO, @ AK KOMMOHEHTU 3arasibHOI Ky/1IbTYPU NKOANHN | TOMY BUMAraroTb ypaxyBaHHA
'YMaHITapPHUX | eTHOEKONOrYHUX aCNEeKTIB.



y

KomMneTeHTHICTHO OpieHTOBaHI 3aBAAaHHA

* KOMNETEHTHICTHO OpPIEHTOBAHI 3aBAAaHHA MalOTb PO3rOPHYTUM
CTUMYA, B AKOMY MIiCTUTbCA ManXKe BCA HeobxiaHa ANA BUKOHAHHA
TeopeTnyHa iHdopmauia, NOAEKYAM HABITb HAAAULLIKOBA — YYHI
MalOTb CaMi BMOKpPeMUTM @aKTUM Ta AaHi, HeobxigHni AanA
PO3B’A3aHHA 3a4ay4 Ta BiAMOBiAI HA 3anUTaHHA: BMIiHHA
NPaLIOBATM B TaKMX «3aLUYMIEHUX» YMOBA € OAHIEID 3 BAXKINBUX
HaBUYOK KOMMETEHTHOI NHOAUNHW.

* 3a3BMYAN CTUMYN MICTUTb OAHY abo Aekinbka moaeneu, LWo
N03BONAOTL NpPeaAcTaBUTM AaHi, HeobxiaHi ana pobotu: ue
rpadivyHi, MaTemaTu4Hi Ta BepbanbHi moaeni.

* TaKi 3aBAAHHA anentoloTb A0 BaX/AMBUX ANA Y4YHiB npobaem Ta
notpeb, ane 4acto uUe MOXKe OyTM MNPUXOBAHMM, He
BUOKPEM/IEHUM Y crneLliaNibHI peyeHHA. =




"~ KoMneTeHTHICTHO OpieHTOBaHi 3aBAaHHA

Taknm ynHom, KO3 cknagatoTbCA 3 TAKUX €1eMEHTIB:
e MoTuBaLinHMIK BCTYN (ABHMIM YN NPUXOBAHUNN);

e Po3ropHyta ocCHOBa 3 IiHPOpPMaALiED, HABEOAEHOK Y Pi3HUX
dopmax;

e Jlekinbka 3aBAaHb Ha BMIHHA ONpaubOBYBaTU HaBeAeHY
iHbopmauito (B T. Y. 3aBAaHHA Ha NepeTBOpPeHHs iHbopmauii 3
OAHIEl dopmKM Ha iHWY: nobyaoBa rpadiky, YMTaHHA TabBAUYHUX
AAHUX TOLLO);

e 3aBAaHHA Ha TAYMadeHHA IiHPopmauil Ta OUIHKY Axepen
(KPUTUYHE MUCNEHHA), BUSIBNIEHHS CTaB/1EHD.




4 3HO

AFOBIAF 0 10 Mporpammn 30BHILHBLOIO HE3a/1eXKHOro OLiHIOBaHHA 3 Bionoril KOMMNNEKCHO NepesipAn:

Fl6 HabyTnx 3HaHb | YMiHb WOAO MEeTOAiB HAayKOBOro Mi3HaHHA; OCHOBHWX Bion0riYyHUX npasun,

HomipHOCTeﬁ, 3aKOHIB, rinoTe3, Teopin; CYTHOCTI BioNOriYHMX NPOLECiB, TEPMIHONOTII 1 CUMBONIKY;
< HHﬂ po3ni3HaBaTK bionoriyHi 06’€eKTM 3a iXHIMK 300pa*KeHHAMK, ONUCOM; KiacudikyBaTy,
' DPiBHIOBATU 00’€KTM, siBULWLA, NpoOLEecH, YCTaHOBAOBATU MPUYNHOBO-HACNIAKOBI 3B’A3KKM, 3400yBaTH
YOpMaLLito 3 TAbANYHUX JaHKX | rpadiuHnX 306paXkeHb, aHanizyBaTn BepbanbHy iHPpopmaLito, cxemm,
[ poOUTKN BUCHOBKM, OLLIHIOBATW HACNiAKW, MPOrHO3yBaT PO3BUTOK BioNOTIYHUX NPOLIECIB;

* CTYyNiHb CPOPMOBAHOCTI NPEeAMETHUX KOMMETEHTHOCTEM: 3HAHHA | PO3YMIHHA QYHAAMEHTA/IbHUX
npuHUMNIB B6ionorii, OCHOBHUX 3aKOHIB i 3aKOHOMiIpPHOCTEN, BONOAIHHA OCHOBHMM TEPMIHONOFYHMUM
fanapaTom, Lo AAE 3MOTY PO3YMITV NPUHUMUNK QYHKLIOHYBaHHA OpraHi3amiB i HAAOPraHi3MOBMX cUCTEM
3HOTrO PiBHA; PO3YMiIHHA Mmicua 6ionorii B cMCTEMi NPUPOAHMUNX HAYK; 34aTHICTb 3aCTOCOBYBATU HAbYTI
€OPEeTMYHI 3HAHHA | NPAKTUYHI HaBUYKM Yy cdepi bionorii nig 4ac BWMKOHAHHA 3aBAaHb, WO
nepenbavyatoTb NPUUHATTA PilLEHDb Y MIHAMBUX | HECTAHAAPTHUX CUTYaLifAX;

=

egfliHb COOPMOBAHOCTI K/HOYOBMX KOMMETEHTHOCTEW: HAyKOBE PO3YMIHHA MNPUPOAN N CyYaCHMX
o) OFi1, YMiHHA 3aCTOCOBYBAaTU HAayKOBM METOA, CNoCTepiraTy NPOCTi eKCNepuMeHTH, aHanisysaTu
ATV MNPaBUAbHI BUCHOBKW (OCHOBHI KOMMETEHTHOCTI B MPUPOAHUYMX HAyKax | TeXHONOrifAx);
-n_u// PONi HABKONMUILHLOIO cepeaoBULla ANA KUTTA | 340poB’A AwAuHWU (ekonoriyHa

%E‘ m\,« HICTb | 30pOBE KUTTA);, 3A4ATHICTb A0 3aCBOEHHA HOBWUX 3HAHb, HabyTTA HOBMUX YMiHb i

HOK,(yN\iHHH BUMTUCA BMNPOAOBK MHUTTA); 3AaTHICTb A0 PO3YMIHHS | BMKOPUCTAHHA MPOCTUX
aTUYHUX MOoAENeN NPUPOAHUX ABULL, i NPOLECIB (MaTemaTUYHa KOMMNETEHTHICTb).



3HO

/,_ 0 A0 [lporpamu 30BHILUHbOIO HE3aNe)KHOro OLiIHIOBAHHA 3 XiMil KOMMNJEKCHIN nepesipui
N NpeaMETHI KOMMNETEHTHOCTI, @ CamMe 3HAHHEBUM | AiANbHICHUIA CKNAaAHUKN:

PAHA XIMIYHMX MOHATb, Ha3B i CMMBOAMIB XIMIYHMX €NeMEeHTIB, NPOCTUX | CKNAZHUX PEYOBUH;
FaMBAX/NMBILLMX 3aKOHIB i Teopin Xximii; cknagy, Knacudikauii, Bnactmsocten, cnocobis aAobyBaHHS
BYOBMH — NPEACTaBHUKIB Pi3HMX KNaCiB HEOPraHiYHUX CMONYK; CKnaay, Knacmodikauii, HOMEHKNATYpH,

* YMIHHA Ha3MBaTM OPraHiYHi CNO/YKM 3@ CTPYKTYPHUMU POpMynamm, BUKOPUCTOBYHOUN CUCTEMATUYHY
HOMEHKNATYPY; PO3PI3HATM MNPOCTI M CKNAAHI, OPraHiyHi U HEeopraHiyHi PevyoBUHU, Pi3NYHI N XiMIYHI
ABULLA, ENEeKTPONITU " HeenekTponiTM (3a 34aTHICTIO iXHiIX pPO34YMHIB | pPo3nnasiB NPOBOAUTU
BKTPUYHUIA  CTPYM), TUMNM XiMIYHMX peaKkuin 3a TennoBum edekTom (peakuii eKk3oTepmiyHi,
A0TEPMIYHI) | 33 HanpAMoM nepebiry (peakLyii 060pPOTHI, HEOBOPOTHI), 3@ Y4ACTIO OPraHiYHMUX CROAYK
3aMilleHHA, NpPUWEAHAHHA, BigwenneHHAa, i3omepusauii); O0ObMiIHHMIA | AOHOPHO-aKLUENTOPHUMN
MEXaHi3MKU YTBOPEHHA KOBA/NIEHTHOro 3B’A3KY, HAaCUYEHi M HEeHACU4YeHi Po34YnHKU; BMOUpaATU crocib
O34iIMIEHHA HeoaHOoPiAHOT CyMilli pPevyYoBWH; aHanNilyBaTU eNeKTpPoHHi dopmyanm aTtomis i

HOMIPHOCTI 3MiHM B/IACTUBOCTEN XIMIYHUX €/1EMEHTIB Y MNepioanYHIN CUCTEMI; BM3HAYaATU
EHTW B XIMIYHOMY PiBHAHHI.

OHUK XiMIYHOT NiArOTOBKM nepeBipui nignarana oAgHa 3 K/AKYOBUX KOMMETEHTHOCTEN —



Mpuknaau: 6ionorin

Mpoananisyiire indopmanio ra mkonaiire sappanus 29-31, 49. Ha rpadiky BigobpasxeHo aMiHy KOHIOEHTpPAaNii PedOBHHH X I 9ac NepBHHHOI
Trwamaicms (o cepuesos0 RURTY MOMNCE IMIROSONIICR 5 O/ AMERBHO020 TA BTOPHHHOI IMyHHOI BiANOBigl HA NPOHHKHEHHA AHTHTeHA B OPraHIaM JIOTWHH.
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Mpuknaau: 6ionoris

1. Naypeatamun HobeniscbKoi npemii 2018 poky B ranysi ¢isionorii abo meanumHM cTanmn ABOE
BYEHUX — amepuKaHeub [xkenmc 1. EniccoH Ta TacyKy XoHA3b0 3 ANOHIi, AKi 3anponoHyBain
Tepanito OHKOMOTYHMX 3aXBOPOBaHb NtoAMHW. [ig yac nabopaTopHMX AOCNIAKEHD HA MULIAX YYEHI
BUABU/IN MOX/MUBICTb NiKYyBAaHHA OHKOMIOTIYHUX 3aXBOPIOBAHb CcneunpiyHMMM aHTUTIIaMKU. YBeAEHHA
B IXHIA OpraHiam TaKMX aHTUTIN CYyNPOBOAXYBANOCA NIABULLEHHAM aKTUBHOCTI T-KAiTWH, AKi
IHTEHCMBHILLE aTaKyBa/M pPaKOBIi, WO BMOX/AMUBAOBANAO PYMHYBAHHA MyXJAuMH. AKMKM meToq
6ioNoriyHMxX AocniaXKeHb 3aCTOCOBAHO BYEHUMMU?

A nopiBHANbHO-ONNCOBUM
b ekcnepumeHTanbHUM

B mogentoBaHHA

[ MOHITOPUHrY

11. i HemembpaHHi opraHenu BiaKpUTO B cepeauHi 50-x pokiB XX cTonittd. 3 TOro 4acy ix
IHTEHCUMBHO AOCAIAXKYIOTb. Y)Ke OTPUMAHO AaHi, AKi PO3KPUBAOTb MEXaHI3MM B3AEMOAIT LUX OpraHen
i3 TPHK, mPHK Ta aHtMbioTMKamn. CTa€e 3po3yMmiNol0 y4yaCcTb UMX OpraHen y po3ni3HaBaHHI
aHTUKoaoHy TPHK, KomnnemeHTapHoro kKoaoHy MPHK. YKaxitb pyHKuUito (1) i micue yTBOpeHHA (2)
CKNaA0BUX UMX OPraHesl B eyKapioTUYHIN KNITUHI.

A 1 —TpaHckpunuia, 2 —agpo
b 1 — cuHTe3 AT®, 2 — miToxoHApIi
B 1 — pennikauifa, 2 —yntonnasma
[ 1—TpaHcaauia, 2 —agepue



[TpnKnagu: Ximia

i, YaC BUKOHAHHA A0OMaLLUHbOro NabopaTopHOro Aocniay y4HeBi NoTpibHO Byno A0BECTH, WO CKNaA0BMMMU
NOPOLLIKONOAIBHOro YHiBEpPCaNbHOrO 3acoby AnA YnLLeHHA € KapboHaTu Kanbuito i MarHito. Momy Baanoca Le 3pobuty
3a 4ONOMOroH0.

A) CTONIOBOrO OUTY;

B) HawaTtupHoro cnupTy;

B) po3uMHY KyXOHHOI coni;

) po34MHY NUTHOT coaMm.
18. IlpoanaaisyiiTe HaBeAeHI HA eTHKETI AaHl oA XiMIYHOIO CKJIAaAY CTOJOBOL MIHe-
pasibHOI Boan. AKi HOHHW 3YMOBIIOIOTE 11 mocTiiiHy TBepicTh?

' _gE Karionu Minepanizaus: 04-07 7w’
1 HCO; 4 Caz - Ximiymui cxnag, mr/am’
2 S0% 5 Mg?*
3 Cl” 6 Na*+K*
“ HaTpin 4+ kel Na' +K'  40-80
BapiauTH Bignosizi:
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[TpnKnagun: Ximis

MMNOHEHTAMM TiCTa € BoAa M OGOPOLLIHO, A0 CKAa4y AKOro BXoAUTb Kpoxmanb. [lig yac
BUAKOrO HarpiBaHHSA TicTa KpoOXmasib i BoAa pearytoTb — BiaOyBaeTbCA YaCTKOBUMN Fiaponi3
Kpoxmanto. Mia Ai€E0 BUCOKOI TeMnepaTtypu 3 NMPOAYKTY riAaponi3y Ha xNibi yTBOPHOETbCA
CKOpMHKa. LM npoayKTOM YaCTKOBOrO rigponi3y KpoxXxmanto €:

* A rnoKos3a;

. OpPYKTO33;
* B peKkcTpuH;

* [ rnikoreH.

46. Pogunnnicres pyOIiolil HITpATY ¥ BOOl 3ANEMHTE Bl TeMIepaTypH (IHUEB. DHCYHOK).
Oboupemite macy (r) umacuueroro aa 60 °C poaunny 1tiel coml, I8 OPUCOTYBANH
KOO BUKOPHCTANHM BOOY macow 90 r.
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NMpuknaau: reorpadis
Busnaure Tunm JricoBoro gaHmmadgTy 3a YPUBKOM 13 XyI0KHBOT0 TBOpy: «Cmape-
3nuli, eycmuii nic... Iloceped niicy npocmopa 2anfea 3 naaky4or bepe3oio ma
3 senuxkum npacmapum 0ybom. I'ansea ckpaio nepexodums y Kyn’a ma ouepemi, a
8 00HOMY MICUL 8 APO-3eJieHy OPA208UHY ... ).

IITHPOKOJIMCTI JIICH IIOMIPHOTO MOSCY

XBOMHI JIICH IIOMIPHUX IIUPOT (Taiira)
BIYHO3€JICH1 TBEP/IOJIHMCTI JIICH I YarapHHUKH
BOJIOT1 BIYHO3€eJIEH]1 JIicH (CceJIbBa)

IIpoanamisyiiTe kiiMaTorpaMmy, Ha SKIH B1IoOpaskeHO
XapaKTEePHUCTHKH KJIIMATY CTOJIHIN a(ppHUKAHCHKOI KpaiHW.
Y saxomy KIIMaTHYHOMY IT0SIC1 pO3TAIIIOBAHE 1Ie MICTO?

A

Hwor

eKBaTOpPlaJILHOMY

TpommiyHoMy [liBmeHHOI miBKy.T1
cyorpomunomy IIiBHIUHOI mIBKYI1
cyoekBaTtopilasapHOMy I[1BHIUHOI mIBKYJT1

i °C MM

30 300

20 / -\\ 200
\

10 / 7121100

Ml |




Mpuknaau: reorpadis

[IponykTHBHICTE COHSTYHOI OaTapel HAWBUINA TOM1, KOJIH il ILJIOIIWHA IEepIIeHIUKY-
JISIpHA 0 COHSYHMUX mpomeHiB. Akui OyouHOK (IHUB. PHUCYHKH) 3 YCTAHOBJIEHHMH
Ha HIBIEHHOMY OOIll JaxXy COHAYHHMH HaHEeJSIMH CTOITh HalOJMiK4Ye 0 eKBaTopa
(yc1 OyguHKH 3BeeHo B €Bpaaii, IpoaJyKTUBHICTE OaTapeil MakcHMaJIbHA)?

A b B r

/

IIpo pasroul KOHTpacTH SIKOI KpaiHU HaeThbesT B YPUBKY: «...00HL epomadanu ulel
Kpainu pobsiame nepecadku cepus, 0yoyioms aQmoMHL eneKmpocmaruyli; iHwl i
2a0KU He Malomb, W0 LCHYE KO0Jleco, nucemMHicmy, I dobysaioms 8020Hb mepmsm
Oepeg’anux nanuyox. OOHI Kynyilomb Oopo2i JUMY3UHU, a IHWL 3a 0e3uinb ix
muioms. Q0L msadxcko npauymioms Ha 0ydisHuumel nanauié Ha bepe3i oKeawy,
LHWLL — HCUBYMD Y HUX...»?

A Himeuunnn
B Irami

B DBpasumi

I' Binopyci



MpuKknagun: pisnka

2. Ha axoMy pHCYHKY BKasaHe TiJIO 3a3Hae JedopMaliil BUTHHY ?

y

25. Ilig yac KOMIJIeKTYBaHHA MOTAra OPYTHI BAaroH Macoio 45 T Ha3goraHsAe HMepIIHi
BaroH MAacomp 99 T, II0 pyXaBecs moIlepel HEOIO B TOMY K HANPAMKY 31 IMIBHIKICTIO
3 m/c. IlicoiA 3iTKHEHHA BaroHH 3YIILUIIOIOTHBCA 1 IIPOJOBKYIOTH PYXaTHCA 31 IIBHA-
KicTio 3,9 M/e.

1. Buszaure mBHOKICTH PYXy OPYroro BaroHa OO 3ITKHEHHSA 3 NePIINM BATOHOM.
Binmosins 3anmummiTe y MeTpax 3a ceKyHay (M/c).

Bigmosins: DDDD, DD




Mpuknagu: ¢isnkKa

16. Typuer BHroTOBHB i3 HiAPYYHHX MaTepiasiB eJeKTpoMar-
HITHHH KoMmnac. 14 mporo BiH 3'€OHAB IIOJIOCH rajibBaHId-
HOrO eJIeMeHTA [POTHHOK TAK, IN0 YTBOPUBCA KPYIJIMI
BUTOK (Ha pHCYHKY | — Bich, KA NMPOXOIUTE Yepe3 IIEHTP
BuTKa O mDepneHZUKYJIAPHO A0 Ioro maomuHH). OTpn-
MaHY KOHCTPYKIII0 TypHCT MifABiCHB HA HUTKY. depes
JeAKHH 9ac BOHA NPHIHHHJIA PyXaTHCA 1 BCTAHOBHJIACA
TaK, K [IOKA33aHO HA PHCYHKYy. Bu3HauTe, y AKOMy HAam-

paMiy (A — I') miBHiu — ogHA 13 YOTHPEOX TFOJIOBHHX CTOPIH

TOPHU30HTY.

9. Vew Boay i3 mIHPOKOI MOCYAHUHH IEPesIHIN ¥ BHCOKY BY3BKY IOPOKHIO ITOCYIUHY.
ArxuMH CTAaHYTH CHJIA THCKY M THCK BOOH Ha JHO BY3BKOL IIOCYIMHH IICJIA IIHOTO
TIOPIBHSHO 13 CHJIOK THCKY I THCKOM ITi€l BOTM HA JHO IIMIPOKOL MOCyTUHU? YBAJKaHTe,
10 TMOCYAHMHN MAOTh I TIHAPHUYHY (hopMy.

CHJIA THCKY He 3MIHUTBLCH, THCK 3MEHIIHTECA
cHJIa THCKY He 3MIHUTBCHA, THCK 30LIbIIHTRECA
CHJIA THCKY 30LIBIIHMTECH, THCK 301LTBIIHTECS
CHJIA THCKY 30LIBIINTECA, THCK 3MEHIIUTECA

s lleo ol g



* B yKpaiHCbKiX OCBiTi HabupatoTb Temnis nigxoam A0
peanisauil KoHuenuii «kHoBa YKpaiHCbKa LWIKONAA» | 3aKOHY
YKpaiHn «[l1po ocBitTy». Ui AOKYMEHTM MaloTb Ha MeTi —
NiABULLMTM SAKICTb OCBITM, B OCHOBIi fAKOI MaloTb 6yTu
3aKNafeHi He nunwe 3HaHHA, @ U YMIHHA iX 3aCTOCOBYBATH,
OBONIOAIHHA Pi3HUMM crnocobamm Ni3HABAJIbHOI AiSNbHOCTI,
XUTTEBMMU HAaBUYKaMM TOLLLO.

Y 3B’A3KYy i3 3anpoBa[XKeHHAM L€l KoHUenuii i 3aKony
YKkpaiHn «[llpo OcCBiTY» Ha LWKiAbHY OCBITY 4eKkae 6arato
HOBOBBeAEHb, OAHEe 3 nNPOBIAHUX — Ue peani3auid

KOMMEeTeHTHICHOro niaxoAy Ao opraHi3auii HaB4YaHHA.




[lanTe BiANOBIAl HA 3aBAAHHS

Naypeatammn HobeniBcbkoi npemii 2018 poKy B ranysi @isionorii abo
\MeJNLNHWN CTa/IN ABOE BYEHUX — amepuKaHeub [xenumc . EniccoH Ta TacyKy
{0HA3b0 3 ANOHII, AKI 3aNPONOHYBa/IN Tepanito OHKONOTIYHUX 3aXBOPIOBAHb
noanudn. Mig yac nabopaTopHUX AOCNIAXKEHb HA MULWIAX YYEHi BUABUIU
MOXNUBICTb  NIIKYBAaHHA  OHKONOTNYHMX  3axBOPHOBAHb  cneunPiyHMmm
aHTUTINAMU. YBEAEHHA B IXHIN opraHi3M TaKUX aHTUTIN CynpoBOAXYyBa0CA
_I,EI,BVIIJ.I,EHHFIM aKTUBHOCTI T-KNITWUH, AKi IHTEHCUBHILWLE aTaKyBanu paKosl LLLO
BMOKINBAOBANO PYMHYBAHHA NMyXAUH. AKMIA meToa, 6ionoriyHux AoCniaxKeHb
3aCTOCOBAHO BYEHMMU?

A NopiBHANBHO-ONUCOBUM
Y EKCNepMMEHTA/IbHUN
AEeN0BAHHA
HITOPUHTY



2. Ha pHcyHKy HaBeZeHO rpadiKH 3aTeKHOCTI IIBHAKOCTI
¢epmenTatuBHol peakuii (v) Bia pH cepezonma. Mertoa
JOCIIUKEHb, AKHII 3aCTOCOBAHO /L1 OTPHMAHHA HABEICHHX
JAHHX, -

A eKcrepHMeHTATbHHH

b nopiBHATEHO-OMHCOBHIT

b

i i i L it P T i .

B moaemoBaHHA 1 2 345678 910011 pH
" Nencwn Tpunemn  flymma

I" MOHITOPHHT Socdatass

YcTaHOBITbL BignNoBigHICTb

1. Onmucoen# A. 3’4CYBaHHA 323aKOHOMIPHOCTi IOABH H PO3BHTIKY
O1OTOT{9HHX CHCTEM, CTAHORJIEHHA IXHBOI CTPYKIYpPH
i QYHKIII B OIpOLIecl PO3BHTKY

2. ITopiEHATEHHH B. BHEYEeHHA NOJI0HOCT! H BIAMIHHOCTI JKHEHX CHCTEM

ILIAXOM 21CTABIeHHA

5 B. mocTifiHe cnocTepe;XeHHA 33 CTAaHOM O10MOTIgHHX
EKCIIepHMEHTATEHHH | 00 €KTIE Y IPHPOAL

4. CTaTHCTHYHHHA . CKf1a73aHHA CXeMH BIJHOERTCHHA €KOCHCTIEMH

JI. MaTreMaTH9HA 00poOKa pesyibIaTIiE CHOCTEPE eHS,
eKCIIePHMEHTIR




NNOBIAHITL Ma/IfOHOK 3 METOA0M AOCNIAMKEHb

4

A NOPIBHANBHO-ONUCOBUI
b ekcnepumeHTasIbHUI

B moaentoBaHHA

T MOHITOPUHT

[l cnocTepexkeHHA




NNpoBoauTbLCA B
KOHTPO/IbOBaHUX YMOBaXx

BUKOpPUCTOBYETHLCA Y
% MaKpO- Ta MIKPOCKOMIYHMX
yMOBax

L MpuBeaiTb NpuKnazg



[TpounTanTe TEKCT

3a BigHOWEHHAM [0 KWCHIO bakTepii noAinAloTe Ha ABi rpynu: aepobu i
aHaepobun. Aepobn BUKOPUCTOBYIOTb AJ1A ANXAHHA BiIbHUN KNCEHb aTmoOCdepw.
AHaepobu pocTyTb i PO3MHOXKYIOTLCA B cepefoBuLli b6e3 KNCHIO. BoHM aicTatoTb
eHeprio B npoueci aHaepobHOro posWenneHHA OpraHiYHMX PEeYOBUH,
HAKOMUYYOUM Pi3HI NPOMIXKHI NPOAYKTU - CNUPT, MOJIOYHY KUCAOTY, MiLUEePUH Ta
IHLWI pe4YoBUHMN.

* TakoX iCHYIOTb aKynbTaTUBHI aepobu i aHaepobu, WO PO3BMBAIOTLCA AK Y
MPUCYTHOCTI, TaK | NpW BiACYTHOCTI NOBITpPS.

* 3riHO 3 HWHI iCHYIOYOIO riNOTEe3010, Y X0 eBoAtoLiT baKkTepil 3 OKUCNOBAIbHUM
MeTabo1i3MOM BUHWUKAW B Pi3Hi nepioan: aHaepobu — A0 nosasu GOTOCUHTESY,
aepobu — nicns Moro BUHUKHEHHS.

* AepobHi bGaKTepii nowmpeHi y npupodi. BoHM CTaHOBNATb 3HaYHy 4YacTUHY
HOPManbHOI MIKPpObAOPM TBAPUH | NOAUHW, | 30YyAHUKIB IHPEKUINHUX
3axBoptoBaHb. [lo HMX, 30Kpema, Hanexatb BibpioHM, MmiKobaKTepii,
ncesgomoHaam, baunnu, ¢0To6aKTep|| HiITPMGiKytoui bakTepii. KynbTMBYBaHHA
‘aHaepobiB 34IMCHIOKOTb Ha cepeaoBMLLLAX i3 NMOBHMM AOCTYNOM KMUCHIO MOBITPA,
~/ogHak Hambinbwwnin  BMXig OiomMacKm MOXHa ofepXaTu Mnpu  CTBOPEHHI
B/ ONTUMaNbHOI KOHLUEHTPaLii KMCHIO, OCKiJIbKM 6arato BUAIB MalOTb XapaKTepHi
AN HUX KOHCTAaHTM MiHiIManbHOI, MAaKCMMaAJIbHOI Ta ONTUMaNbHOI KOHUEHTpaLil
KUCHHIO.




[awnTe Bignosiai Ha 3aBAaHHA

1. Himeupbkunit yueHnin Teogop Binbrenbm EHresibmaH NOMICTMB y Kpano BOAM Ha NpegMeTHOMY
CKNi LUMATOYOK BOAOPOCTI cniporipn “ n06aBMB HEBENIMKY KIbKICTb aepobHMX baKTepin. 3a
A0NOMOro0 MiKpOCKona BiH cnocTepiras, Lo NicaA OCBiTAeHHA 6ianm ceiTaom BakTepii piBHOMIPHO
po3noainnanca HaBKONO BOAOPOCTI. 3a TUM, MPONYCTUBLUM CBITAO KPi3b Npu3My, AOCAIAHWUK
nobaums, WO BOHO BHACNIAOK JAucnepcii po3KnanocAa Ha crnekTp, a bakrepil He3abapom
CKOHLEHTPYBaINCA Ha AiNAHKaX, OCBITAEHUX YEPBOHMM Ta CUHIM CBITIOM. Y/ € NOMIX HaBeAeHUX
BMCHOBKIB Ti, AKi BiANOBIAAlOTb pe3ynbTaTaM eKCNePUMEHTY?

Mepwunii BUCHOBOK: «bBaKTepii CKOHUEHTPYBAaZINCA HA AiNAHKAX HAWIHTEHCUBHILIOrNO BWUAI/NEHHS
KUCHIO».

[pyrMin BUCHOBOK: «IHTEHCUBHICTb GOTOCMHTE3Y B CMiporipn Hambinblla 3a OCBIT/IEHHA CUHIMMK Ta
YEPBOHUMU NPOMEHAMMU Y.

A nuuwe nepwmin BUCHOBOK
b Avwe apyrmuin BUCHOBOK
B 06muaBa BUCHOBKM

[ TAaKMX BUCHOBKIB HEMAE

2. KBaweHi oBoyi 36epiratotbca 3Ha4YHO Kpalle, HiXK nogpibHeHi CBiXKi, TOMY LLO:

A 3pyMnHYBanuca BiTamMiHn Ta GepmeHTH;

b yTBOPIOETBCA MONOYHA KNCNOTA, WO YHEMOMKAUBAIOE KUTTEAIANBHICTb THUNBHUX BaKTepin;
B y po3coni BUCOKA KOHLLEHTPAL,iA HEOPraHiYHUX CONEN, AKI BUKOHYIOTb POb KOHCEPBAHTIB,;
I po3cin 36aravyeHun cneuismm.



- 3.Tpyny npoKapioTiB Ha3MBalOTb aHaePOBHMMM, AKLLO BOHU
A He3aaTHI A0 pOoTOCHMHTE3Y.

b oTpMMytOTb EHEprito 338 PaXyYHOK OKUCHEHHA OPraHiYHUX PEYOBUH.

B BUKOPUCTOBYIOTb EHEPTitO XIMIYHUX peaKLin ANAa CUHTE3Y HOBUX

OpraHiYHUX Pe4YOoBUH.

[ OTPUMYIOTb EHEprito 33 paxyHOK 6e3KMCHEBOro PO3LLLEN/IeHHS

OpPraHiYHUX PEe4YOBUH.

1 2
4. AepobHi Ta aHaepobHi baKTepii —— =
IAEHTUPIKYIOTLCA B PiAKOMY NOXKMBHOMY

cepenoBULLI NO rpadieHTY KOHUeHTpauil Oaz.
AK BN AyMaETe, Yy AKin npobipui 3HaxoaaTbCA
obniratHi aepobHi bakTepii, a y AKin —
obniratHi aHaepobHi bakTepii? MosAcHITbL CBOIO \/
AYMRY.

o mg g -
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Aditen Tpeba BUunNTU
TOomy, wo craHe B
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“ BupoctY™™

Apicrinn, craporpeubKum
dinocod-igeanict, yueHb
Cokpara.



