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KOPOTKO NPO IPy

Y rpi «Periodic: [pa enemeHmis» Bam NOTPiOHO HaBBUNEPEAKM NEPEMILLLATUCA NEPIOANYHOLO
CUCTEMOIO XiMIYHMX enemeHTiB. OTpMMyiTe Ta BUTPaYaiTe eHeprito, wob akTMByBaTK NepioanyHi
B/1TACTUBOCTI i pyxaTnca y notTpibHomy Hanpami. JocniaxKynte XimidHi eneMeHTU 3 KapT 3aBaaHb,
3YMUHAKYUCb HA HMX. MpoKnaganTe CBi MapLlpyT, Wob onnHMUTMCA B NOTPIOHMX cimencTBax
e/IeMEHTIB, ag)Ke Le NpMHece BaM nepemokHi 6anu. | He 3abyBaiTe NpPo CBOO KapTy HAayKOBMUX
3aga4, Wwob BnpsBaTUCA BNepes HanpuKiHLi rpu!

KomnoHeHTH rpaBuiB:
» 30 mapkKepiB focCniaKeHHA
32 KapTu uineii: 273 . (no 6 mapKepiB KOXHOro f"' i‘-'/

e O 3eneHux; KONbOPY AN1A KOXKHOro FpaBLl,ﬂ); F l l

* 9 CUHIX; 2B ap _
o 7 dhioNeToBux; E Bna @ e 5 ¢iwoK Konb EpneHmeepa
o 7 DONKEBMUX. i .. (MO OAHIM KOXKHOIO KObOPY ANA
KOXXHOTO rpasus);
8 KapTt cimeuncrts
eNeMmMeHTiB (no 1 kapri gna
KOKHOrO CcimeicTBa)

s e 5 iwoK mikpockonis (no
B o  opHilt KOKHOTO KONbOPY A

KOXXHOTO rpasus);

12 KapT HayKOBUX

3agjau = Crme .
: e 5 AUCKiB (N0 04HOMY KOXKHOTO ~ -~
KONbOPY A5 KOXKHOFO rpaBLsA). I & &

11 Ppiwok uineii: — 12 KeTOHiB Haropoga,:

e 2 3e/eHi; ® 3 «+ 3 KNITUHKNY;

® 3 CUHi; -« g e 3 «be3KoLWTOBHA BNAaCTUBICTbY; 4

e 3 ¢pioneTosi; e 3 «lMNepentun po...»;

* 3 poXesi. e 3 «3abepiTb 2 eHepriiy. £ r

28 »KeToHiB naboparopii: 24 KeToHM eHeprii
e 12 HomiHanom 3 I6;

I : :2 nﬂ’
e 10 HomiHanom 5 MB; 1 IrpoBe none | %EEES“'

) e 6 HomiHanom 15 NB. e
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MNoknagiTe irpose none nocepeauHi ctony.

Po3ainiTb KapTh wineun 3a Konbopom. Chopmyiite Konoay

3 6 BUNaAKOBO 0OpaHUX 3e/IEHUX KapT Lifen i noknaaitb 5 u

il goninnub Hag irpoBmMm nonem. lMigrotymrte Tak camo E % f ﬁ

Konoau 3 6 cuHix, 5 pionetoBux i 5 porkeBMx KapT winen. e ¥ |

BioKkpuiiTe BepXHi KapTh B KOXKHil Konoa,.

NMoKnaaite y BUNagKoBOMy NOPAAKY 3 XXeTOHU Haropoau «+3

KNITUHKWY» B CTOMKY HaZ 3€1eHMMU KapTamu Linen goninvup.

AHanoriyHo noknaaitb 3 XKeToHu Haropoau «3abepitb 2 eHeprii» 2 g

HaAd CUHIMM KapTamu uinen, « besKkowToBHA BAACTUBICTbY — Haj, 5] B

dionetoBnmu, «lMepeitTn fo...» — HaL POKEBUMM. ‘

Moknagits no 1 3eneHiii il uini Ha KOXKeH enemeHT Ha noni, 'BhRA"

BKa3aHWWM Ha BIAKPUTIN 3eNeHin KapTi ujifi. Tak Camo pO3KNa4iTb CUHI, . ! _:_. 18 -

dionetosi Ta poxesi PilIKKM Linen. B %;; Tyt
| — =] = | — =

MoKnagaitb eToHn naboparopii niBopyd BiA KapT Linen.

4 1*

MepemiwaiiTe KApTU CiIMEIACTB eNeMEeHTIB i NOKNaAiTb 4 3 HUX
ropianub NiBKOJIOM y340BX NiBOro 60Ky irposoro nons. Pewrty 4 ——

KapTV NOKNAAITb rOPiNvLLb NIBKOSIOM Y308 NPaBoro 6oKy nons. e EEE‘-E"‘I'
. o e i
Lli KapTV YTBOPIOIOTb KPYrOBY LLKAAY, AKa NOYMHAETLCA BiA, NiBOTO S ORBRED
) a8

HUMKHbOTO KyTa irpoBOro noss. 1 883
yraire 2 BEaa

MNMoknagitTe N0 1 }KeTOHY eHeprii B KOXXHY KOMIPKY nepioguyHoi L ronione e
BNACTUBOCTI, PO3TalLOBaHYy B HUKHI YAaCTUHI irpoBOro nons. -

KoxkeH rpaseub ob6umpae cobi konip i otpumye 1 Konby,
1 mikpocKon, 1 AUCK Ta 6 mapKepiB A0CNiAKEHHA
obpaHoro Konbopy.

lpaBeLb, AKMA OCTaHHIM 3 yCiX TPUMAB Y pyKax KapboHaT KanbLito

(Kpenpa, MOPCbKi MyLLI TOLLLO), CTAaE Nepwum rpasuem. Mepunn, - wr
APYTUA | TPETIN rpaBLi BUKNAAaOTb CBOI ANCKU HA KAITUHKY «O0»

LWKa/IN HayKM (rOpu3OHTaNbHA WKana nig, nepiogmnyHoto Tabanueto Ha

irpoBomy nosni). YetBepTuit i N’ATUI rpaBLi BUKNAAaOTb CBOI AUCKM Ha

KNITUHKY «2».

MpaBLi OTPMMYIOTb YKETOHU eHeprii: NepLnii rpaBeLb — 3 }KETOHU, APYTUii —
4, TpeTint — 5, notim yetBepTUn — 3 i n'atnin — 4.



@ Mepwwnit rpaBeLb CTaBUTb CBi MIKPOCKON Ha NepLly KapTy CiMencTea
enemMeHTiB (HalMHUKUY KapTy NiBopyu Big irpoBoro nons). HactynHui
rpaBeLb NPONYCKA€E OAHY KapTy (3a rog4MHHMKOBOIO CTPINKOIO) | CTaBUTb B
CBill MiKPOCKONMN Ha TPETIO KapTy CiMencTBa enemeHTiB. TpeTin rpaseu,b 5
3alMaEe N’ATy KapTy, a YeTBepPTUiA Ta N'ATUI — Cbomy.

- HanigMeTand

@ KoeH rpaBeulb Ma€ 3HaliTM B nepiogMuHini Tabanui cimencrso
€/1IeMEHTIB, BKa3daHe Ha MOro no4yaTkoBii KapTi (Ha AKY BiH
NOCTaBMB MiKPOCKOM). Y4aCHMKM BUCTABAAKOTb CBOT KONOM Ha
€/1eMEHT i3 HAMMEHLIMM aTOMHUM HOMEPOM Yy CBOEMY CiIMENCTBI
enemeHTiB. Hanpuknag, rpaBeLb, AKMIA NOCTAaBUB MiKPOCKON HA
KapTy cimelncTBa efieMeHTiB «HaniBmeTanu», BUCTaBAAE CBOO
Konby Ha 6op (5-1 enemeHT).

-
@ Po3gaiiTe KOXXHOMY YY4aCHMKY NO 3 KapTU HAayKOBUX 3a4ay 0NinuLb (npu --3.*_."'.-5:'-,'-';;{
rpi BN'ATbOX PO34aNTe KOXKHOMY Y4aCHMKY No 2 KapTwu). MpaBui noTal Big -'-, -::., "’
iHWKX 06mpatoTb 1 KapTy. MpurbepiTb pewwTy KapT Y KOPOOKY. e

Tenep Bu rotoBi po3noynHaTu rpy!

MIAroToBKA 210 'PUBTPbOX

-...-ll. u Il BN B B T .
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YUYaCHUKM AOCNIAXKYIOTb XIMIYHI eN1eMEHTU | PyXatoTbCA LLUKANO0K HayKKU, aKTUBYOUM NepioanyHi
BNACTMBOCTI Ta NEpPEeMILLytoUM CBOI KONOM irpoBMM nonem. Y CBi Xif, rpaBeLb BUTPAYAE EHEPrito
Ha AeKiNbKa nepemilweHb (LWwob aocnigmMti Bigpasy KinbKa enemeHTiB) abo oTpUMye eHeprito, ane
nepemilLyeTbca nmwe 1 pas.

Y4yacHMKM Xo4ATb NO Yep3i, 32 rOAMHHMUKOBOIO CTPI/IKOK, MOYMHAOUYM 3 MEPLUOro rpaBuA.

Xip, cknapaerbca 3 2 OCHOBHUX YaCTUH:

1. AKTUBaLifA NepiogUYHUX BIaCTUBOCTEN: 2. OHOBNEHHA:

A. Butpata abo oTpMMaHHA KeTOHIB eHeprii A. OHOBNEHHA KapT winen.
ANA NepemilLeHHA Konbu. B. Pyx WKanamm Hayku Ta CimeincTs
b. locnigrKeHHA enemeHTiB. €/1eMEHTIB.

1. AKTUBALLIAl NEPIOAIUYHMUX BNIACTUBOCTENA

Y HUMKHIN YaCTUHI irpOBOro NonA 3Haxo4ATbCA 5 KOMIPOK nNepiognyHMx Bnactnsocten. OCHOBHUM
cnoci6 nepemilleHHA Konbu nepiognyHow Tabanuero — akTMBaLia 0AHOT abo AeKiNbKOX i3 UmX
BNACTMBOCTEMN.

Micna akTMBaL,ii NepiogMYHOI BIACTUBOCTI rPaBeLb NepeMilllye CBOK Konby nepiognyHoto
Tabnnueto Ha 1-5 KNITUMHOK (Ha BnacHUI BUBip) 3 NOYaTKOBOI NO3MLiT Yy TOMY HanpAMi, KU
BKA3y€ aKTMBOBaHa NepioanyHa BNAACTMBICTb. 3aKiHUYYOYN CBOE NepemilLleHHA Ha e/leMeHTi 3
dilWwKoto wini, rpaBeLb AOCAIAXKYE LEN enemeHT. Ha ogHOMY enemMeHTi MOXKyTb NepebyBaTn Konbu
Ki/IbKOX rpaBLiB.

A. Butpata abo oTpMMaHHA KEeTOHIB eHeprii 18 nepemil,eHHA Konbu

AKTUBYBATM BNACTUBICTb A4/1A NepeMiLLEeHHA KONOK MOXKHA ABOMA Pi3HMMMK cnocobamu:
BUTPATUBLLM }KETOHU eHeprii ANA aKTUBALLii AEKiNIbKOX BNAaCTMBOCTEN ab0 OTPUMABLLM YKETOHMU
eHeprii, asie akTMByBaBLM e 1 BNaCTUBICTb.

Butpara KeToHiB eHeprii

AKLLO rpaseLpb BUPILLYE BUTPATUTU }KETOHM eHepril, BiH Knage iX Ha nepiognyHi BNacTUBOCTI,
AKi 36UpaeTbcA aKTMBYBATW. [INA NepLloi akTMBaLLii NepioANYHOIT BNACTUBOCTI FpaBeLb Knage
1 }KeToH eHeprii Ha 0bpaHy BAacTUBICTb. [10TiM BiH NepeMmilLlye CBOK Konby nepiognyHoo
Tabaunueto Ha 1-5 KNITUHOK Yy HanpAMi, BKa3aHOMY Ha aKTUBOBAHIM BIACTUBOCTI. 3@ KOXKHY
A00ATKOBY B/IACTUBICTb, AKY aKTUBYE rpaBeLb, BiH Ma€ BiaaaTn 2 XXeTOHW eHepril i MOKNACcTH ix

Ha obpaHy nepiogMyHy BNaCTUBICTb.

Y cBil1 Xig rpaseub moxxe s
Ny \

aKTUBYBATU byAb-AKY KiNbKicTb amncen P
nepioguYHMUX BNACTUBOCTEMN

- ] 15')
Ta/abo aKTuByBaTU Ty Camy
BN1ACTUBICTb KiNlbKa pasiB, JOKMU
Y HbOTO € YXeTOHU eHeprii gnA

onnaTv BapTocTi aKTUBaLji. BAPTICTD BAPTICTD BAPTICTD



OTpMMAHHA KeTOHiB eHeprii

AKLLO rpaseub BUPILLYE OTPMMATU KETOHU eHepril, 4 4 K | 10 4
BiH 3abuMpace BCi KeTOHW 3 OAHIEl i3 NepiognYHNX
BNACTMBOCTEMN.

MoTim BiH Nepemillye cBOK KONby nepioanyHoLo
Tabaunueto Ha 1-5 KNITUHOK Yy HanpAMi, BKa3aHOMY Ha
nepiognyHin BAaCcTMBOCTI, 3 AKOI BiH 3abpaB XeToHM 8 a0 p fa
eHepril. Lle eanHa nepiognyHa BNaCTUBICTb, AKY rpaBeLb : J - .\'f
MOMKe aKTUBYBATU B LeM XiA, (AKLLO Ti/IbKM BiH He
BMKOPWCTOBYE YKETOH Haropoam).

AKLLO Ha NepioaMYHI BNACTUBOCTI, AKY aKTUBYE rpaBeLlb, ey’
HEMaE *KETOHIB eHeprii, BiH MoKe 3abpaTn 1 KeToH eHeprii B f < y
YYACHMKA 3 HANBINbLLO KiNbKICTIO }KETOHIB eHeprii. AKLLO0 Takum
YYaCHMKOM € CaM rpaBseL,b, TO BiH HIMOro He OTPUMYE. AKLLO
TaKMX YY4ACHMKIB AEKiNbKa, rpaBelb 0bMpae ogHOro 3 Hux. Mpwu
rpi BABOX 6epiTb *KeTOH eHeprii He B iHLWOro rpaBus, a 3 KOPOOKMU.

5 nepiO,D,VI'-IHI/IX B/IaCTUBOCTEN — HanpPpAMOK PyXy
[,03BO/IAE rPABLEBI
nepemictuTi cBoto Konby nisopyd ABO npaBopyy BigNOBIAHO A0 aTOMHOIO
Homepa. Lle eguHa BnacTuBicTb, KA A403BOAE rpaBLEeBi NnepecTpmbyBaTtu 3
npaBoi YaCTUHM NepioanYHOI TabauLi Ha niBy (i HaBNAKK) 3@ YMOBM, LLIO BiH
nepemilLyeTbCA Bi4MNOBIAHO A0 aTOMHUX HOMEPIB.

Mpuknao. Akwo Konba rpasusa 3HaxoauTbCA Ha HaTpii (Na, MepiognuHa CUCTEMA KiMIYHWX
aTOMHWI1 Homep 11), BiH MOKE nepemicTuTy ii Ha 1 KAITUHKY || ENEMEHTID e
nisopyy Ha HeoH (Ne, aTomHuit Homep 10). AKTUBaLiA L€l _E E nm s ‘
BJ1aCTUBOCTI 403BO/ISIE rPaBLEBI MePEeMICTUTUCA 3 HATPIlO | = G E
(Na)Ha C, N, O, F, Ne, Mg, Al, Si, P abo S (npu nepemileHHi ;!‘!EEEEE.EET:PE B
Konbw marniv (Mg) i antominiii (Al) BBarkatoTbCA cycigHimm). inERERimmmEnmmimmmmimEmeE e e |

ey ErHERAll el no3BoNsE rpaBUEBI NEPEMICTUTH CBOIO KOOy Bropy Ta/abo
npasopyy. OTKe, rpaBeLb MOXKe NEPEMICTUTH ii AnLLE Bropy, vLue NpaBopyy abo B byap-Akil

KOMbiHaU,ji LMX HAaNPAMKIB.

Mpuknad. AKwo Konba rpaBuA 3HAXOAUTLCA HA HATpIl MNepiogruHa CHCTEMA XiMi4HMX

(Na, aToMHMi1 Homep 11), BiH MOKe nepemicTuTy ii Ha : ENeMEHTIB [
HiTporeH (N, aTomHWUit HoMep 7): 4 KNITUHKX NPaBoOpPYM i i
1 KniTMHKa Bropy. AKTMBAL,iA LLiEl BNACTUBOCTI A0O3BONAE

rpaBuesi nepemictutmca 3 HaTpito (Na) Ha H, He, Li, Be, EEEEEEE.EE 9“ 1o
-q

B, C, N, Mg, Al, Si, P a6o S. 7 L P R P PO Y O P T P O P

SRR CIIRIIIEEE (966 A03BONAE rPaBLEBi MepemicTUTM CBOK Koiby BHM3 Ta/
abo niBopyy. OTKe, rpaBeLb MOXe NepemMicTUTH ii IvLLe BHU3, AvLie NiBopy4y abo B byab-aKil

KOMbBiHaUiT uMX HaNPAMKIB.
6



Mpuknad. AKwo Konba rpaBua 3HaXoAUTbCA Ha cynbdypi (S, aTOMHUII HoMep 16), ¥ E' (| QEET

BiH MOXe nepemicTutu ii Ha natoMmbym (Pb, aToMHUI1 HoMep 82): 3 KNITUHKKN BHU3 i 2 CER IRGEAE
KNITUHKK NiBOPYY. AKTUBALLIA L€l BNACTUBOCTI L03BOAE rPaBLEBI NEPEMICTUTUCA 3 28 ﬂ E;;‘:‘ 2
cynboypy (S) Ha Na, Mg, Al, Si, P, Ca, Zn, Ga, Ge, As, Se, In, Sn, Sb, Te, Pb, Bi, Po, Mc abo Lv. ‘«E aﬂé' -

[03BO/IAE rPaBLIEBI NEPEMICTUTM CBOIO KONBY BHM3 Ta/abo
npasopyy. OTKe, rpaBelb MOXKe NepemiCTUTH 1l InWwe BHU3, vLle rlpaBOpyl-l a6o B 6y,£|,b AKIN
KOMbiHaLiT uyX HanpAMKiB.

Mpuknao. AKwo Konba rpaBuUs 3HaxoAMTbCA Ha bepunii (Be,
aTOMHUIM Homep 4), BiH MO¥Ke NepemicTuUTH ii Ha repmaHiii (Ge,
aTOMHUIM Homep 32): 1 KNITUHKA NpaBopyy, 2 KNITUHKM BHU3

i 1 KNiTMHKa npaBopy4. AKTUBALLIA L€l BNACTUBOCTI AO3BONAE
rpasuesi nepemictutuca 3 6epunito (Be) Ha B, C, N, O, F, Mg, Al,
Si,P, S, Ca, Sc, Ti, V, Ga, Ge, As, St, Y, Zr, In, Sn, Ba, Hf, Tl abo Ra.

[I03BO/IAE rPaBLEBI MEPeMiCTUTM CBOIO KONby Bropy Ta/abo
nisopyuy. OTXKe, rpaBeLb MOXKe NepemicTUTH ii AnLe Bropy, nLwe nisopyd abo B byab-akin
KOMbiHaLii uMX HanpPsAMKIB.

Mpuknad. fIKwWo Konba rpaBLA 3HaXOAUTLCA Ha antomiHii (Al, MepioguyHa ccTeMa XimivHK
aTOMHUI HOMmep 13), BiH MoXe nepemicTuTK ii Ha rigporeH ENEMEHTIE
(H, aToMHKI1 HOMep 1): 2 KNITUHKM NiBOPYY i 2 KNITUHKMK E S m i ﬂTﬁq ﬁ 8 .E
Bropy. AKTMBALLIA L€l BNACTMBOCTI A03BO/IAE rPABLIEBI B _ E
nepemictuTnca 3 antomitito (Al) Ha H, Li, Be, B, Na abo Mg. Eahnmm-mmmﬁhm
MepemiweHHA 3 bapito (Ba, amomHuli Homep 56) Ha - lNepemiwjeHHsA no diaeoHani nompebye
eacgpHili (Hf, amomnuli Homep 72) abo 3 padito (Ra, B3 HF MPOX0OMHEHHA 2 KAIMUHOK (HanpuKnao,
amomHuii Homep 88) Ha pesepdopdili (Rf, amomHuii ¢ ] szopy, a nomim npasopyuy). Bu He
Homep 104) ssaxcaembca nepemiujeHHAM Ha 1 @ ._E'.,f.. MoMceme riepemicmumucs rno 0iazoHari,
KAIMUHKY. npodwoswu auwe 1 KAiMuHKy.

b. flochinXXeHHA enemeHTIB

MpaBLi OTPMMYIOTb NEPEMOXKHI 6ann 3a AocnigKeHHSs a E} :_fﬁ E
enemeHTiB. EgMHI AOCTYNHI ANA AOCNIOKEHHA eleMeHTH
B NepioAnYHIn Tabnuui — ue Ti eneMeHTH, Ha AKUX
nexartb QilKu uinei (BoHM 36iratoTbcs 3 eleMeHTaMu,
BKa3aHMMMW Ha BIAKPUTUX KapTax Linei). 3aKiHuyoum
CBOE NepeMilLleHHA Ha enemMeHTi 3 QilLKoto uini, rpaBeub
OOCNIAXKYE LEN €IEMEHT.

OcKinbKu pgocniayXeHHsn BigbyBaeTbCca AnLLe NicnA nepemileHHA, akTuByBaBLn 1
nepioguyHy BAacCTUBICTb, rpaBeLb MoOXe AocNignTu auwe 1 enemeHr. (MpaBeub He MoXe
AOCNiAXYBaTU €/1IeMEHT Ha NOYaTKy CBOro XoAy, nepebyBatoun Ha HboMy.) :

JocnigxKyroum enemeHT, rpaseLb BUKAaga€ 1 3i CBOIX MapKepiB AOCNIAKEHHA s
NOPYMY i3 LLUM eIeMEeHTOM Ha KapTi uini. AKLWO Ha O4HOMY e/leMeHTI B MepioanNYHIN E 4
TabAnui nexuTb Bigpasy Aekinbka ¢ilWoK uinen, rpaseub obmnpae nnwe 1 3 KapT

Linen i3 uum enemeHTom. 3ro4omM BiH MOXKE NOBEPHYTUCA A0 LLbOro e/IEMEHTA i
3HOBY AOCNIANTU MOTO ANA iHWNX KapT Uinen. O 7

[eKinbKa rpaBLiB MOXKYTb AOCNIAKYBATU TOM CAMUI e/IEMEHT KapTu Lini, ane rpaBeub He
MOXKe A0CNIANTY TON CaMUii eNeMeHT KapTu Lini 6inbw Hix 1 pas.



2. OHOBJIEHHA

Micns Toro AK rpaBeLb 3aKiHYNTb CBOE OCTAHHE NEPEMILLLEHHA, NePEBIPTE, YM NOTPIOHO
OHOBUTU KapTu Linen abo pyxaTtmuca WwKanamm.

A. OHOBNEHHA KapT uinen

AKLLO Yy O4HOTO 3 rPaBLLiB € MapKepy AOCNIAKEHHA Ha BCiX eneMeHTax OAHIET 3 KapT uinen, ua
LiNIb BBAXKAETbCA [OCATHYTOO. [PaBeub Y CBil Xig, MOXKe AOCATHYTU KiNbKoX Linen. PewTa KapT
uinen, wo He 6ynn AOCATHYTI B Le Xig, NPOA0BKYIOTb IeXKaTh A0 XO4Yy HAaCTynHoro rpasus. 3a
KOXXHY KapTy AOCATHYTOI Lini 3pobiTb TaKe:

1. BisabMmiTb }XeToHM naboparopii (MB) i 3a6epitb mapkepu gocniaXKeHHA

KorkeH rpaBeLp, YMi MapKepu AOCNIAKEHHS IeXKaTb Ha KapTi A0CcArHyTOI LWini (Kpim rpaBua, AKUiA
BOCArHyB Uini), 3abmpae Hazaa, cBOi MapKepun A0CNIAKEHHA | OTPUMYE BiANOBIAHY KiNIbKiCTb }KETOHIB
nabopatopii.

e [paBeLb i3 1 MapKepom AOCNiAKEHHA HA KapTi AOCATHYTOI Lini 6epe

X Ar
eToH nabopaTopii HomiHanom 3 Mb.

e [paBeLpb i3 2 MapKepamn AOCAIAKEHHA HA KaPTi A0CATHYTOI Lifi 6epe KeToH
nabopatopii HomiHanom 5 MB. »

2. 3abepiTb KapTy Lini Ta }KeTOH Haropoau

MpaBeLpb, AKNI AOCATHYB LI, HEe OTPUMYE KeToHM nabopaTopii. HaTomicTb BiH 3abupae cobi KapTy
[OCArHYTOI Lini (nepemoXKHi 6anu 3a ii AOCArHEHHA BKa3aHi B MPaBOMY HUMKHbOMY KyTi KapTh),
a TAKOXK BEPXHIN KETOH HAropoau, SKUN NEXUTb HaJ, KONOAOK KapT A0CATHYTOI HAM Ui (AKLWO
YKETOHM LLE 3aIMLINANCA).

3. BiaKkpuiTte HOBY KapTy uini
BigKkpunTe BEpXHIO KapTy BigNOBIAHOI KONOAM KaPT Linen 3amicTb fOCATHYTOI. [ToKNaaiTh
bilWKKM winen Ha enemeHTM nepiognyHoiI Tabaunu,i, AKi BKa3aHi Ha BIAKPUTIN KapTi wiAi.

B. Pyx WKanamu HayKku Ta cimeuncrs ——— o
e/leMeHTIB 1

JHHTaHD 3N

1. Pyx WKanoto cimeincTs enNemeHrTis
MNepioanyHa Tabanus po3aineHa Ha cimencTsa
enemeHTiB. Y rpi BOHM NpeAcTaBAeHi KapTamu
CiMENCTB eNleMeHTIB, BUKNaAEHMMM NiBKOTaMMU '
NiBOPYM i NpaBopy BiA, irpoBoro nons. YreopeHe . ;
KOO HAa3UBAETbCA LUKANOK CIMEINCTB e/1IeMEHTIB. '
[paBLUi NepecTaBAAIOTb CBOI MIKPOCKOMNM 3 KapTU Ha
KapTy 3a FO4MHHWUKOBOLO CTPIJIKOIO.

AHTHHOLL S

AKWO HanpuKiHLUi xoay rpaBuA Noro konba 3HaxoaUTbCA Ha @
eNeMEeHTI, SKUI BXOAUTb Y CIMENCTBO 3 HACTYNHOI (BiAHOCHO
NONIOXEHHA MOro MiKpoCcKona) KapTu CIMENCTBA €/IEMEHTIB,
rpaBeub NepecTaB/IAE€ CBiA MiKPOCKOM Ha L0 KapTy.

% Yl



Mpuknaa. AKWo HaNpUKiHLi Xo4y rpaBus Moro Konba | s 1P i
3HaxoAMTbCs Ha apceHi (As), AKMI € YaCTUHOLO cimelicTBa T i SRS T S
«HaniBmeTanu», a HacTynHa 3a roAMHHUKOBO CTPINKOHO e e E
(BigHOCHO MiKpOCKOoNa rpaBLA) KapTa CiMencTBa e/IeMeHTIB “in |'sn. E S
— «HaniBmeTann», BiH nepecTaBnse CBili MiKpPOCKOM Ha Lito T T DA T @

KapTy. | e v

2. Pyx WWKanoto HayKu
LLIKana HayKM — Lie FOPM30HTa/IbHA LWKaa nig nepiogMyHoto Tabanuero Ha irpoBomy nosi.
LLlopa3y, Konu rpaseLb NepecTaBA€E CBi MiIKPOCKON Ha HACTYMNHY KapTy CIMEMNCTBA €/1eMEHTIB,
BiH TAKOX NepeCcyBaE CBil AMCK LLUKANO0 HayKN Ha 1 KNITMHKY npaBopyY. HanpukiHu,i rpm
YYaCHUKM OTPUMYHOTb NEePEMOXKHI 6anm 3aneXHO Bif, NONOXKEHHS iXHIX AMCKIB Ha LKA HAYKMK.

IE = EE EE ¥IXr urx

Ha KpalHin npaBii KNITUHLi Ha WKaAi HAYKN MOXe 3HaxoaMTucAa AUCK avwe 1 rpaBus; Ha
KNITUHLi NiBOPYM Bif, HEl — He Binbll AK 2 AUCKM 04HOYACHO; Ha HACTYMNHIM KNITUHLi NiBOPYY —
He 6inbl AK 3 AUCKM 0gHOYaCHO. AKLWO Ha Byab-AKiM KNITUHLI Ha WKani HayKM 3HAaXo4MUTbCA
MaKCMMa/IbHO A03BONEHA KiNbKiCTb AUCKIB, FPaBLL BXXe He MOXKYTb nepecyBaTn CBOI ANCKMN Ha
L0 KNITUHKY.

Ha ubomy Xig akTMBHOTO rpaBLA 3aKiHYYETbCA | NOYMHAETBLCA XiA, rPaBLUA, AKMN CUANTL NiBOPYY
Big, HbOro. Koam 3aKiHUYeTbCA 0AHA 3 KOI0A KapT Linen, PO3NOYMHAETLCA OCTAHHIN payHa, (ams.
c. 11, «3aKiHyeHHA rpu»). Y pasi noTpebur 3anoBHITb NOPOXKHI MicLA KapTaMu Linen i3 Kopobku

Tak, Wob y rpi 3aBXKan 6ynun 4 BigKpuUTi KapTu.

*eToHu Haropog — ue 60oHycH, SKi OTPMMYIOTb FrpaBLi 38 AOCATHEHHS
uinen (gme. c. 8, «3abepiTb KAPTY LiNi Ta XKETOH Haropoau»). Y CBil

XiZ, y4aCHUK MOXKe po3irpaTn 6yab-sKy KiNbKiCTb XETOHIB Haropos,
(He3anexHo Big TOro, oTpnMyBaB BiH abo BUTPaYaB XKETOHWU eHeprii), =
o6 BMKOPUCTATK BKa3aHi Ha HUX 04HOPa30Bi 6OHYCK. PO3irpaHi eToHM m

Haropoa, noBepTanTe B KOPOOKY.
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«+3 KNITUHKN»: po3irpanTe

Lel XEeTOoH nicns akTusauii
nepiogmMyHoI B1AaCTMBOCTI,

106 NepemicTnTh cBoI Konby
[oAaTKoBO Ha 1, 2 abo 3 KNITUHKHK
B HaMpPAMKY, BKa3aHOMY Ha
aKTWUBOBAHIN BN1IAaCTUBOCTI.

«Mepeittn po...»: posirpaiTe Lein
YKETOH Y Byab-AKY MUTb CBOTO XoA4y,
o6 nepemicTuTK cBoto Konby Ha
Oyab-AKNIN eNeMeHT Yy NepioanyHil
Tabnuui, AKUIA BXoAUTb Y CIMENCTBO,
306parkeHe Ha LLbOMY YKETOHI.

gelE] e

«Bbe3KoLWTOBHA BNACTUBICTbY: pO3irpanTe
el XKeToH y byab-AKy MUTb CBOTO XOAY,
W06 6e3KOWTOBHO aKTUBYBATU NEPIOANYHY
BNACTUBICTb, BKa3aHy HA LLbOMY XKETOHi.

«3abepitb 2 eHepriin: posirpanTe LEen *KeToH
Ha Mo4aTKy CBOro xoay, Wwob 3abpaTt He
6inble 2 }eToHiB eHeprii 3 Toi camoi abo 3
2 pi3HMX NnepiognyHKX BNacTmeocTel. Llei
YKETOH HaropoAm He aKTUBYE NepiognyHy
BNACTUBICTb, 3 AKOT BU 3ab6UpPAETE KETOHM
eHeprii. [Micna posirpally LbOro *XeToHa
BMKOHAWTE CBIil1 XiA Yy 3BU4aHOMY NOPAAKY,
BMTPaYaroum abo OTPMMYOUM KETOHM
eHeprii.



- ;.j.ai:-
Ha KapTax uine, Wo neKatb Haf, irpOBUMM Nosem, E

BKa3aHi enemeHTU, 4OCTYNHI ANA gocnigxeHHa. Ana

3PYYHOCTi Ha Ui eneMeHTU B NepioAnyHin Tabaumu,i

BUKNaAatoTbeca QillKkM Linen.

] OIE

i i 0

- O

Bigpasy AekinbKa rpaBuiB MOXYTb A4OCNIAXKYBATU TON CAMUN eNeMEHT Ha KapTi uini. LLonHo
xo4a 6 oauH rpaBelb AOCNIAKYE BCi eneMeHTH, BKa3aHi Ha KapTi Lini, BOHA BBa*KaeTbCA
AOCATHYTO0. B uboMy pasi rpasLi MatoTb 4OTPMMYBATUCA NPaBUA, ONUCAHUX Yy PO34ini
«OHoBneHHA» (auB. c. 8).

KAPTU HAYKOBUX 3AAY - =

Ha Ko»KHil KapTi HayKOBMX 3a/1a4 BKa3aHa YHiKaabHa KombiHauia 3 1 abo
2 3aBAaHb, BUKOHAHHA IKUX NPUHEece rpaBLEBi A0AaTKOBI NepeMOoXKHi banu
HanNpUKiHUi rpu. NpaBueBi He060B A3KOBO BUKOHYBaTK 06MABa 3aBAAHHA, BiH
MOXKe oTpuMaTh 6anu AK 3a oaHe, TaK i 3a ABa 3aBAaHHSA, WO BKa3aHi Ha MOro
KapTi HAyKOBMX 3a4au.

KoxHa KapTa uini, AOCArHYTOI rpaBUeM, MOrKe ByTM 3apaxoBaHa nLle A5 O4HOrO i3 3aBAaHb
MNOro KapTu HayKoBuMx 3a4au. MNepemoXkHi 6ann 3a KapTh HAayKOBMX 33434 HapPaxoBYOTbCA Mid Yac
diHaNnbHOro NiApPaxyHKy.

3aBAaHHA

+1 NB 3a KOXKHY NpOMAEHY BaMU KNITUHKY Ha WKani HayKu (nicha «0»)
MigpaxynTe KiNbKiCTb KNITUHOK Ha WKaANi Hayku nicna «0», Ha AKIi NnepemicTMBCA Ball AWUCK,
Ta oTpumanTe 1 nepeMoKHU 6an 3a KOXKHY.

+1 Nb 32 KOXXHY KapTy AOCArTHYTOI BaMu Wini
MigpaxyinTe KiNbKiCTb KAPT AOCATHYTUX BaMM LiNeN i oTpumaiite 1 nepemoxHuUn 6an 3a KOXKHY.

+2 B 3a KOXKHY KapTy AOCArHYTOi BaMM Uini 3 piBHEM cKnagHocTi  (aHanoriyHo ana
KapT HAayKoBUX 3agau3 abo )

MigpaxynTe KiNbKiCTb KapT AOCATHYTUX BaMM LiiIen i3 BKa3aHMM PiBHEM CKNAAAHOCTI Ta
oTpUMaKTe 2 NepeMoXKHi 6ann 3a KOXKHY.

+5 MB 33 KOXXHY Napy KapT AOCArHYTUX BaMM LiZIEN i3 PiIBHAMM CKNA[HOCTi +
(aHanoriyHO gna KapT HayKoBMUX 3a43au 3 + abo + )

MigpaxynTe KiNbKiCTb Nap KapT AOCATHYTUX BAMMU LLi/IEN i3 BKa3aHUMMW PiBHAMM CKNAAHOCTI
Ta OTpUManTe 5 nepemoxkHMx 6anis 3a KOXKHY Napy.

+9 b 3a KoXXeH Habip i3 3 KapT AOCATHYTUX BaMM LiNen i3 pisHUMM piBHAMU
CKNagHocCTi

MigpaxyiTe KinbKicTb HabopiB i3 3 KaPT AOCATHYTUX BaMMU Linen (piBeHb CKAaAHOCTI Ha
KapTax B 04HOMY Habopi He NOBMHEH NOBTOPIOBATMCA) Ta OTPUMaliTe 9 nepeMorKHMX banis

3a KOXeH Habip.
10



OTpumanTe KinbKictb 6anis, Wo AOpPIiBHIOE A0OYTKY uncna 3 i HAMMEHLLOro 3 TaKUX
MHOXXHUKIB:
® YMC/I0 NPONAEHMUX BaMU KNITUHOK Ha LWKai Hayku (nicna «0»);
® 3arajsibHe YMC/I0 KapT AOCATHYTUX BaMM Liinen.
MigpaxynTe KiNbKIiCTb KNITMHOK Ha LWKa/i HayKK, Ha AIKY BU NEPEeMICTUAN CBil gucK (nicna
«0»). Micns uboro nigpaxymnTe KiNbKicTb KapT AOCATHYTUX BaMU Linen. IoMHOKTe HaMeHLLe
3 OTPMMAHUX YMUCEN Ha 3 Ta OTPUMANTE BiAMOBIAHY KiNbKICTb NEPEMOXKHUX bani..

OcCTaHHiIl payHA, pO3NOYMHAETLCA, KOIM BUKOHYETLCS OHA 3 TAKUX YMOB:

® 3aKiH4YMnaca ogHa 3 K004 KapT Uinewn; =

m =

® ABa rpasLUi AOCAMN ABOX KPaMHiX NpaBuX KAITUHOK
Ha WKani Hayku (3 23 i 28 nepemokHUMKU Banamu).

Ko/ BUKOHYETbCA 04HA 3 LMX YMOB, BCi y4aCHMKK (32 BUHATKOM rpaBLA, B YnMii Xif BOHA byna
BMKOHaHa) pobaaThb We No og4HOMY X0y, a NOTiM nepexoanTb A0 ¢iHaNbHOro NigpaxyHKy.

AKLWL,0 OCTaHHIl payHA po3noyaBcA Yepes 3aKiHYeHHA KON0AMU KapT uinen

Mip, yac « OHOB/eHHSA» Bi3bMiTb i3 KOPOOKM KapTy Uini (NoTpibHOro KoNbopy) i NOKNAAITh ii
ropinvub 3aMiCTb KOJIOAM, WO 3aKiHYMNacA. [paBLAM 3aBXAN MatoTb OyTK AOCTYNHI 4 BiAKPUTI
KapTu Uinewn.

®iHaNbHMIN PaxyHOK KOXKHOTMO rpaBLA CKNAAAETbCA 3 TAKUX MYHKTIB:

1) NepemorkHi 6anu 3a KaPTU JOCATHYTUX LiNel Ta }KeToHU nabopaTopii. A

2) NepemoikHi 6anun Ha WKani Hayku.

3) NepemoxkHi 6anun 3a mapKepu A0CNIAKEHHA HAa KapTaxX HeAOCATHYTUX Ljinen.
KoxeH rpaseupb, Yni MapKepu 4OCAIOKEHHA 3aAUWNANCA Ha KapTax
HeAO0CATHYTUX LiNel, OTPUMYE XKeTOHM nabopaTopii, Tak HIBUTO wini 6yan L
OOCATHYTI IHWWM YY4aCHUKOM.

bl

4) NMepemorKHi 6anu 3a KapTM HAYKOBUX 3a[au.

Mepemarae rpaBeub i3 HaU6INbLLOIO KiNbKICTIO NepeMoXXHux banis.
Y pasi HiYMEI nepemarae Toi, XTo AKHaNAaNi NPOMLLOB LLKa0 HayKK. AKWo 36epiraetbea

HiYMA, Nnepemarae rpaBeLb i3 HaMbINbLIO KiNbKICTIO }KETOHIB eHeprii.
1



ABTOPUTPMU

PO3POGKA TA PO3BUTOK F'PU

OxoH Ox. Kos’to, Mon CanomoH

INMIOCTPALLII TA TPAGIYHUA AU3AHH

Tomaw boryw

OPOPMJIEHHA NPABUNTPU
Capa /ladcep

roJyioBHI TECTYBAJIbHUKHA
Lenni CneHc, Natpik Piurib6boH, YeHc Pemmens, Mon Bpamnis, MeTT Kywman, CtiBeH
Epikcon, OkacTiH Ynbpix, CBapHaBa baHepaxi, AKowya bnennok, LLlaHHa brennok,
Pivapa AeseHnopT (KaHAMAAT HayK), Jlopi leBeHnopT (KaHanAaT HaykK), Toaa A. Ennic
(kaHampaT Hayk), CalimoH Xeiic, PeitBeH KapnceH, LLeHHOH KapnaceH, KapeH Kyo, Cem
Misi, Miwen Cmit

HAYKOBA KOMAHAA
[xxedpi B. AHTic (KaHaMAaT Hayk), KpicTiH Bpeadopa (marictp Hayk), KpicTiH Kenga,
JleoHapa [lemopaHBinb (KaHaMAaaT Hayk), Akos lNH36ypr (KaHAMAAT HayK), AMaHaa
M. Macc (KaHamaaT Hayk), Agam Kpadt (marictp Hayk), AH MoH4YeK (KaHaMAaT Hayk),
PebekKa MNetpyuui, Axermc . KBipk (kaHanaaT Hayk), Tpeici Peliy, (kaHaMAaaT Hayk),
Pob CeBepiHceH, MapTiH Bepo (kaHauaaT Hayk), OxeHHa J1. Binni

AKOH BUPAXAE oCObJIMBY NoAIKY TAKUM Nio A IM:
Mon CanomoH, MNon bpamnis, JleoHapa JemopaHBinb (KaHANAAT HayK), Aoam Kpaot
(maricTp Hayk), Axkenmc [. KBipk (kaHanAaaT Hayk), MapTiH Bepo (kaHamMAaaT Hayk),
OxxeHHa J1. Binni, Oxkenmc MaTtrepcoH, Emini NatrepcoH, AxoHaTaH Jlerr, AHApeac bbom

YKPAIHCbKE BUJJAHHA F'PU

a Bupaseuyb: TOB Irpomar
A KepiBHUK npoeKTty: AHTOH Anpaa
o> MNepeknap ta peaaryBaHHA: Biktop LLnexT
II‘P OMaF Bepctka: Imutpo binoyc

Ocobnusa nogaka: CrowdGames
ManeHbKka my3a: Pyauin ronyb Ha npissBucbko “Pxxasuin”

0 EKCKNtO3UBHUI AUCTPUG OTOP Ha TepuTopii YKpaiHM — KOMMaHisA
0 «IFPOMATD. IHbopMaL,ito LWoA0 NPUAGAHHA HALLKX irOp BU MOXKETE

/ Ai3HaTucA, BiABiAaBLLIM calT www.igromag.ua. AKLLO Y BaC € 3aNUTaHHS
‘5 ames LLLOAO NPABU/ rPU, KOMMNAEKTHOCTI ab0 AKOCTI KOMNOHEHTIB, HANULWITb

HaM Ha efIeKTPOHHY nowTy info@igromag.ua.
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