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A MATEMATIKAI KOMPETENCIA FEJLESZTESE
MAS TANTARGYAK KERETEI KOZOTT

? k_rck_rgi_g imkncrclag_ kg r_lrapew_i icperey iDxDrrg dehjcoxragalci imlacnagéhir cewpagxr
k_rck_rgi_g imkencrclag_rcpEjer Gjr_juImg dehjcoxragg dgx_i k_g* imlacnagch &Tgbuimtgaf* 0..3" j n+
hal* kugpagxr _x apglrerr iagxgaeci ag iancqgaeci dchjgbagapc ag dehjcoxrferggaedpe tml_rimxe gx_i+
gpmb_jkq dmppugmi* isr_rugy cjgxkalwei écjgggmp™_I Ag_nc* 0..1" Kewcjck ™ ctarcjatcj icjj ig j_iar_+
nunk.

Cx _xr hejclhrg* Fmew _ kg r_Rrdpew_i icperey iDxDrrg dehjcaxrag gmpul gq igckejrel iicjj icxcjIEN T
_x ujr_jullmg dehjegxragg imlacnagc™ I kee® _rapmxmrr imkncrclag_imknmlclqci dehjegxragar &/, gxul+
jujugt gxukemjugd 0, kel lwggaeq aq t_jcaxalhgaeg iDtericxrerag) 1, ~cagjaqt kapagt kapraicewgaetujrigl
2, qxDtcecqdcj_b_r+ ag npm jak_kcemjbugd 3, pclbgxcpexaqt imk gl _rgtgrugd 4, bebsirgt aq glbsirgt
iDtcricxrerag’, ? imlacnagc _j_nhul _bmrr _ dchjcgxrag _j_nter qrp_raeqh_qq é&r_pr_jk_ qbng|rdchchx+
rag™ kejw _ kg r_Irdpew_i icperey iDxDrrg dehjegxragci cewa™ialr gq qxglrc _x cewcbEj gx¢™_ tDFerg
dmplkath_, Sew_lag_i1 _x ujr_julmg imlacnagC pagxc* fmew _ ipgrgisq iagxgaeci* iancqgaeci cqera cl
ipgrapgs kmpge Irujr dehjegxragr adjoxeph _ji_jk x 1y,

2 rcptexaq gmpul _ jeedmlrmg ™~ relMgt_jé _ kg r_Irdpew_i icperey §DxDrrg dehjcgxrag qrp_raeguhis
I_i* kcbaxepeghei rmta™ “¢g nmErmogrug_* K_hb cllci _j_nhal _ g j_uarmrr grp_raeg_ gqxcpglr tupf_rc_1
tJC‘ I dehjeaxrferg k_rek_rgi_g imkncrclag_imknmlclgci* 1agxgaeci aq iancqgaeci pclbgxcpalci
Dagxcujjarag_* gjjerte _x cxci F_raimlw dehjcgxragape _ji_jlk_q ggimjuxr_rugy gx_i_gxmi igcjDjage, Cxr
iDtcrgel repkagxercqcl keemjb_Ibe cewpagxr _ iagxgaeci aq iancqgaeci cpebkalweq dehjcgxragar jeet
hm™>~_1 qceard r_Drupew_i aq r_HRrupewg r_pr_jlk_i igtuj_ogxrug_* klgpagxr _ k_rck_rgi_g imkncrclag_
dmBrmg pagxar iancxg kmrgttagcq ralwexgi dehjcgxragalci igbmjemxuq_ ga,

/, 2 KUQ R?LRUPEW?1 ICPCRC; ITXTRR RTPRALG DCHICQXRAQ
QRP?RAEGUH? 4Q KEBQXCPCS

? k_rck_rgi_g imkncrclag_ dehjcgxragalei ujr_jullmg imBacnagch_ gxepglr _ dehjegxrag h_t_gmjr _j_nqrp_t
raequh_ _r_pr_jk_q bgpcir dehjcgxrag, CHlci _ dehjcgxraqq grp_raegul i _ jalwcec* fmew _ 1agxgaecicr aq
iancqgaecicr _r_lgrugg cpuiml* _x cewa™ ialr gq dcjbmjemx_Ib¢ r_Irupewg r_pr_jk_i dcjF_gxlujuqut_j*
_xmi iggkapraih ar_j_iariqut_j dehjegxriER &Aq_nc* 0. .19 L_ew 0. ..", Lwgjtult_jc* fmew _ kg r_Rrip+
ew_i icperey iDxDrrg dehjegxraq cqcra™cl chlci _qgrp_raegul i _x _ji_jk_xuq__ jceadjoxcph™,

? ampu” g isr_rugmi cpcbkalweg j nhal _xml™ 1 xgqgqkcpr fmew _r_pr_jk_q bgpcir dchjcgxragt
gcjag_i "1 _xcger cl ewmpgyrT ré kce _ iagxgaeci* iancqgaeci dchjgbage* £ dehjegxragr keedct
jcig ew_impyquee_j* iDtericxcreqel* aq repkagxercqel _ keedejejg gaimjuxr_rigg gx_i_gx™_1 taecxxEi,
Hcjc Irgq dehjcaxrg £ _rug aq_ i _rr¢j _npmep_kr¢j pckajfergt kcjw‘cl dchjcgxrag Fmagx_~ " gbggx_iml ur*
jeFergjce Ferclre rD™ ~gqxDp qmpp_ icpEj, 2 F ruq t_jcqquhqaear IDtcjy £_sew I xmil_i _ iagxqaeci+
Ici* iancqgaeci Ici _ dehjcgxrage cewgxeppe D™~ r_Irapew™ _I* nipFsx_kma_ I dmjwgi,

? k_rck_rgi_gimkncrclag_dchjcaxragpe i gtdj_oxrmrr imknmlclgeg* i agxgaecy aq iancqgaecy i DxDrr
gxukmg _j_ntcrg dmIrmgqUeE* EN, ipgrgisq 1agxqae ag iancqgae t_I* kcejwei cqera™cl _ ipgrapys kmpge 1+
rujr dehjcgxrag jurgxgi adjoxcphlci, ? ipgrapgskmpgelrujr dehjegxrag _j_ncjte _x* fmew kcef_rupmxxsi _
iagxgae* iancqgae cjapclbg* mnrgkaujog gxglrhart ag _ dehjcoxragr kglbcl r_Isjc cqcra™cl _bbge dmjwr_r+
hsi* _kae cxr _gxglrer ¢j Ick apgr t_ew jee ju™ g cjaeed kee Ick iDxcjargéAq ne* 0. .19 L_ew 0. ..",
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? ipgrapgs kmpge Irujr dehjegxrag cjgdejrarcjc* fmew qucprC| jcechC| dehjcgxre Ibg 1agxgae* iancg+
gae dchjgbaqg dmjw_k_r_g* gjjerte dchjcrrqaeg gxglrci* &g cxci 1DXEj gq cjggamp™_1 _x mnrgkujgq dehjerrgae
gxglrhc, Cxcicl igtEj repkagxercacl gxEigae t 1 ipyrapys kmpicIrijr kapgegxiDxDipe gt _kejweiicj
_ iagxqae* iancqgae dchgbagc Iwmkml iDterferg aq _ dehjeoxraq _irsujyq dcj_b_r g keef ropmxF _réi,
? k_rck_rgi_g imkncrclag_ igckejr imknmlclgeg cqecra™cl cxci _ dcjrarcjci aq_i pagx cl _bmrr_i*
1afulw imknmlclqdehjgbagalci dejrapiancxagetgjjerte _ keedcjcjg kapgegx iDxDi i gdehjcaxrage rmtd™ g
isr_rugmi rgealwcjlc

Kglbexci ~gj iDtericxgi* fmew _ k_rck _rgi g imkncerclag_ kg r_Irapew_i~ 1 t_j¢ dchjcgxrat
gapc cjgggmp™_ 1 mjw_1 |mkncrclag_|mknmlclqcicr icjj igtuj_gxr_Isli*_kcjwei dehjegxrage fmagx_ "
gbg1* jcFergjce ceagx r_latcl icpegxrEj  rd™ ™ r_Irtpew™ 1 gq dmjwr_rf_r¢, ? dehjcgxragy npmep_k i gbmj+
emxtg_ gmpul Kewcjckc icjj tchIELi _xr qqf fmew kcjw iagxgaecipct iancqgaecipc t I i kup _
i pyrapgs kmpge Irajr dehjegxragr geearg cax iDxDi,

TaeEj _ dehjcoxrag gxukup_ jeeichtexd™™ gqimjuxr_riqy gx_i_oxmi keef _rupmxig_ gq dmlrmg gxchk+
nmlr Fygxcl _x cewcq iagxgaeci* iancqgaeci dechjcgxrferggaeg cqajwey Ick kglbel ggimjuxr_rugg ncpg
¢bsq™ 1 _xmlmqg_i* cxapr _ dehjcgxraqy npmep_kmr ajcrimpdEeegel icjj ig j_iar Mg, ? jeerD™™ iagxgaer
iancqgae cqera™cl _ dehjegxragg dej_b_rmi xDkar cew+iar gqimjuxr_rugg gx_i_gx~_1 icjj kecemjb_Ig* cx
_xml™_ 1 Ick hcjclry _xr* fmew _x _bmrrgx_i_gxémi® taeapc kgllbcl r_Isj¢ cjapy _ igtul_rmq dchjcrrgaeq
gxglrertaq _x gq cjgdmpbsjf_r* fmew h¢ Bafulw r_lIsjc kup _gx_i_gxémi" jexupug_ cjgrr keedcjcjg gxglrer
ap cj, Cxapr kglbel ggimjuxr_ruqg gx_i_gx _1 emlbmjIshi icjj _x urj_emgluj jalwcecqel j_qq_~"_1 &q
jalwcecqcl ewmpg_~~_ I dehjgbgi dehjcaxragg ged wegpe ga,

0, ? DCHICQXRAQPC H2T?QMJR IMIKNCRCLAG? IMKNMLCLQCH
EQIMJIUXR?RUQE QX?12QXM1 4Q 1ANCQQAEAQMNMPRMI QXCPSLR

?x/,rujux_r 1k rck rgi_g imkncrclag_ kugr_Irupew_i~_1 t_jc dehjegxragpe h_t_gmjr iagxgaecyr
aq iancqgaecyr " ¢j _gxcknmlr™¢jreighrhEid Or Fmew _x Ujr_ju Imqg dehjcaxraqy imBacnage™ 1 gq gxcpenjd
gaqimjuxr_rugg ox_i_oxmi~_01 & 2*376*7 /0, atdmjw_K" kcjw iagxgaeci* iancqgaeci dchjcoxrage rhlgi
_jeeaajgxeph™ Ici* gjjerte mibF _ré kcee _ delr pagxjerexcrr dejrarcjci ékcedcjcjg ew_impggueE* iDterict
xcreq dehjegxragt jefFergjce rD™> r_Irtpew™ I nupFsx_kmg_1" kejjerr, ? ra~jux_r _xrgq ksr_rh_* fmew _x
cewcq imkncrclag_imknmlclqgci cqera™cl kejw ggimjuxr_ruqg gx_i_gxmi~_1 ¥cjj _x urj_emgluj jalwct
ecqcl ewmpg_ "~ B 4E™ x urj_emgl i kcedcjcjgcl &U™ gjjerte _x urj_emqluj jalwcecqcl j_qq >~ _1 &J°
dehjgbgi dehjcgxragapc emlbmjlsli,

?rujux_rr_pr_jk_rcpkagxereqel ag_ih t gj r* kejwer k_rek_rgi_gr_Irept+agr_ 1 Iw_edchjcoxrg®
gijerte gx_i kebaxcpr_lgagx_iaprgi ~ctmluqut_j jcfer taejcecaarcly,

1. tAblazat: ? k_rck_rgi_g imkncrclag_ kug r_Irapew_i icperey i DxDrrg dehjcgxragpe h_t_gmjr imkenmiclqeg
ggEmjuxr_ruqg gx_i_ogxmi &g iancqgaeagmnmprmi gxcpglr

Szamlalas u*J J

Szamolas U+ J J -
Kcl lwggaeg iDtericxrerag u*J J -

T _jeqxalhgaeg iDtcricxrerag G E*U E*U*J
@cagjag* kapag u*J J -
Kapraicewgae tujriq uJ J -
QxDtcecqdcj_b_rikcemjbuq u*J J -
Npm™jak_kcemjbug G E*U E*U*J
Pclbgxcpexaq E*U E*U*J uJ
Imk gl _rytgrag E*U E*U*J U+ J
Bcbsirgt iDtericxrerag E*U E*U*J E*U*J

Glbsirgt iDtcricxrerag E*U E*U*J E*UtJ
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20 jox_rrEipDxg fmew K _rck_rgi_g imkncrclag_dehjcoxragape 1agxEjg npmep_kmi ™I igckej+
rcl icxcjclbg imknmlclgci cew pagxet kglr najbusj _ gxukjujugt gxukmjogt kel lwggaeq iDtcricxret
ragt_ " cagjaqt kapag* kapraicewgaetujrig_gxDtcecqdcj_b_r+kcemjbug cpgqel k_rek_rgi_gncagKisq_i,
Cxcilci _ 1agxgaeci Ici* iancqgaeci Ici _ dehjegxrage _ k_rek_rgi_r_larag ¥ _ewmkulwmg _j _ndcj b _+
r g iDxar_prmxgi*aq “up _ji_jk_xugsi cqcrelialr kg r_Bropew i~ g qxEidgaecq cxcilci _dcj b +
mil_i_kugr_pr_jk_ii_jt_j¢ kcefcjclarage gq cewaprcjlkhcl _ k_rck_rgiur gbaxg_ncb_ecesgmi aq
_r_Isjci gxukup_cew_pulr,

Lck tajcrjcl* fmew £_ cxciicj _ iagxgaeciicj* 1ancqgaeciicj “upkgjwel npmTjak_ t I* _ Kkug
r_Irapew rr_Rgré ogx_ir_DBop _xmll_j _ Kk rck rgiur gjjertc _ k_rck_rgi_ gx_imq imjjaeur ckjcecrgt
_iglci cxr kce icjjerr tmjl_r_lar_Dg -, Cxapr cxcilci _ iagxgaeci Ici* 1dncqgaecilci _ kuog r_I+
rupew_i~_ I t_j¢ dehjeaxrage ~ ~upkeel lwgpe gq gxEdgaecq jel e~ aq_i tggxmlwj_e gxhi icperci iDxDrr
kmxmeF_r* aq dgjce _x cjad gaqimjuxr_raqg gx_i_gx>_1 jcFer F_rugmg, Cxr iDtergel cocrjce _ jalweecqcl
i_qq ~"_1F j bcigxukup__bF rci _dcjxupicxr_rugr gceardg* dehjecgxrg dej_b_rmi,

Lafulw kug imknerclag_imknmlclgt kglr najbusj _ t_jéoqxalhgaeg iDtericxrerag t_ew  npm™+
jak_kcemjbug ji_jk_xug_sew_ I gxglral _ k_rck rgi_gemlbmjimbug™_ 1 _ jcehcjjckxd™~* bc cxci
cewErr_j _emlbmjimblg mjw_1 _j ncjckey _kcjwei kglbcl r_Irapew™ 1 hejelrgacl e_xb_eqrf rdi _
r_1_lw_etdcjbmjemxuq kcbagxcpeyrt cxapr dehjegxragEi _ kuq rapew_i_rr_laré gx_ir_Bopmi gqxubkp_ gq
gxgtcge tujj_jrdcj_b_rjcfer, Kglbiar repEjer hejjckexghc fmew x _ji_jk_x0q aqaew _ dehjcoxrag jeFerg+
gaecygq _ kogmbgi aq_ F_pk_bgi gqimjuxr_rtqy ncpgcbsg™ 1 cewpe ~gtEjlci* _jalweecqcl ewmpg ™~ 1
f_j_bci kcjjerr _x urj_emq dehjgbagh* k_hb _ jallwcecqcl j_qq_~~_1 £ j bcr_Isjcil i ¢q _bf rsli
giwcl hejjecehdej_b_rmi _r,

TaeEj _igckejrel icxcjclbg imknmlclgci £ pk_bgi agmnmprh * _ pclbgxcpexags imk gl _rgtgrogk
t j_kolr _bcbsirgt ag glbsirgt iDtericxrerag mjw_1 Qjr_julmg iagxgaecicrt iancqgaecicr r_pr_jk_x*
_kcjwei Ickag_ i 1EjDITDxgr_Iropew_i~_1I*F_Ick _ kglbcl 1 _ngajer gxtkmq repEjeral gqew_ip 1
gxE igaecqci* dehjerrgaeEi _x glrcjjcirsg dnlrmg hejjckxdhe, Cxapr exci lci _ imknmlclqcilci _ deht
jeaxrage gxglre kglbel r_Irapew™ 1 jcFcrgaecqt hejjcfer _ dehjeaxrg dej_b_rmi ~cgjjeqxragalci* gjjerte
dehjegxrag F_raimlwqueuld i _x cqdjwey _x cewcqr_lrupew_i~ I Ick _xmImg_i 6Ag n¢*0..1",

? gxukmg* hej bmiskelrujr 13gapjerg cjgxkalw aq cpcbkalw _xml™_1 jefergta rcgxgt fmew cxci+
Ici _ iagxgaeci Ici* iancqgaeci Ici _ dehjegxragape togxmlwj_e iDIIwe™~cl bmjemxxs i ig dchjcgxrg
dej_b_rgmpmi_r, ? laew imknmlclqdmlrmgque_ &q _ dchjegxraq iagapjery kee_j_nmxmrrque_ _j_nhal _ Kugq
r_Irtpew_i icperey iDxDrrg detjegxragpe cjgggmp™ 1 pclbgxcpexaqt imk gl _rgtgrugt bebsirgt ag glbsi+
rat iDtcricxreraq iagxgaecyr iancqgaecyr h_ t_gmjhsi* cxapr cxcicr _ iDtericxd nmir™ 1 pagxjercge™cll
9q cksr_risi,

1, ? PCLBQXCPCXG 4Q IMK@L?RAT 1aNCQQAE* ? BCBSIRAT
4Q (LBSIRT EMLBMJIIMBUQ DCHICOXRCLBG PAQX 1 ANCQQAECS

Kglr _pp_ kup sr_jrshi* _ pclbgxcpexagt imk™gl_rgtgrag* gjjerte _ bebsirgt ag glbsirgt emlbmjimbug
dchjgbagatcj* dehjegxragatcj i _nagmj_r™_ I gxukmg k_ew_p Iwcjth ns jgidagc gqkepr, ? iDtericxgi~cl _
laew iancqgaeagqmnmpr pDtgb ~chksr_rag_ gqmpul cxcipe ruk_gximbshi* bc _ gqmidajc pagxiagxgae* pagx+
iancqgae pagxjcreq jegpug_ Ick jefer _ imlacnagc dej_b _r * cx keer_jujf _r¢ _xgbaxcrr ns jgivagci ~_1,

? laew imkncrclag_imknmlclqdehjcoxragpe h_t_gmjr Dggxerctggr 0, ri™jux_rdmej_jh_Dggxc, ? ru™+
jux_r~_1 _imknmlclqcicr_ iancqgaeisr_ruq aq +dchjcgxrag £ x_gax_igpmb_jkat™_1 gxmitigmq repkgIm+
jeequr iDterte _ pelbgxcpexd iancquaet imk gl _rat iancqgae* bebsirat emlbmjimbigt glbsirgt emlbmjimbug agh<+
gx_t_i _j_rrgqmpmjrsi dcj, 2x cjgxg ru”jux_rfmx F_gmljc_I dcjrENrerrEid _xr gt fmew _x cewcq iagxgaeci*
iancqgaeci dehjcgxragar kejw ggimjuxr_ruqg gx_i_gxmi~_I* gjjertc kgjwel iancqgaeh r_Isjci gxukup_
h t_qmjhsi &E8 _x arj_emgluj jalwcecqcl ewmpg ™~ 1 F_j_bcéi* Us Urj_emq Erck™cl F_j_bci* J8_x rj_+
emgqlujjalweecqel j_qq "~ 1 F j_bci', ?xsr¢™ gaxcknmlmi ~¢j kglb _ laew iancqgaercpEjercl ~cjEj
gmidajc tujrmx_r cjgdmpbsj* _ dchjcgxraq £_leqEjw_g refur Ickad_i gqimjuxr_rtgggx_i_gxmlialr £ Ick _

?rojux_rr_pr_jk_grrggaq_ih t gj rt kejwer k_rek_rgi_g aq gx_ikcbaxepr_lggx_iaprgi ~ctm+

I0qut_j gxEigaecq keetgr rlg*gjjerte jefer taejcecqarely,
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2. tablazat: ? pclbgxcpexg agq imk gl _rat idncqgae* t_j_kglr _bcbsirgt agglbsirgt emlbmjimbug dehjcgxrelbg
imkanmlIclqcg ggimjuxr_ruqg gx_i_gxmi aq iancqqaeqxglrci gxepglr

Pclbgxcpexg iancqgae

F_jk_xianxag+ cqmpmjig E*U E*U*J uJ
BcK 1gdjug G E*U E*U*J
Felosztas ErU*J U+ J J
Qmpianxag* qmpi anxg maxrijwmxug E*U*J u*J J
Fqcp_paFyi sq mgxrijwmxug G E*U E*U*J
Imk gl _rgt iancqqae

Nepksrujug U+ J J -

T _poojug E*U E*U*J ud
Ik g B Ujlg E*U E* Ut J UrJ
Togxeq pagxF_jk_x ianxagc G E*U E*U*J
Bcga_preg+axmpx_r ianxaqe E*U E*U*J ud
Bcbsirgt emlbmjimbug

Kapcsolas urd J -
TUj_qxriq E*U E*U*J uJ
Dcjrarcjianxag - E*U E*U*J
Cjgpcjang iDtcricxrerag ud J -
Tgqgx_jang iDtcricxrerag E*U E*UtJ U+ J
Tuj_gxr¢ iDtericxrerag E*U E*U*J u+J
JulaiDtericxreraq E*U E*U*J U*J
It_Irmpmi - E*U E*U*J
cIbsirgt emlbmjimbug

1 gxUpag E*U E*UtJ u+J
Uricbmjig G E*U E*U*J
21 _jcegui ianxaqe E*U E*U*J ud
Qmpmx_rmi 1anxaqc G E*U E*U*J

? pclbgxcpexg iancqgae 4L_ew 0. .1" k_rck rgi_g _j nhur _ F jk_xmii_j agpcjlagcii_j i_nagm+
j_rmq Khtcjcrci 1ancxgi* _ iancqgae dehjegxrage _xml ™1 repkagxercgel Ick exci Ici _ Khtcjerci Ici
_ kcer_larogur ag ew_impmjr_raqor hejelrgt £ Ick _x excipe anEjg emlbmjimbugy gakti iEjDIDxg r_p+
r jk_iml t j¢ ji_jk xoqur, ? raTjux_r>_1 jurf_ré pagxiancqgaeci iDxEj  F jk_xianxagt ~cgmpm+
jugt gjjerte _ beKBgujug jeetm™™ 1 dme_jmkiig_j_igruge_j i_nagmj_r_I KhiDbrcrferg* najbusj bmjemi
iDxDq rsj_tbmlque_g _j nhdl £ jk_xmi _jimruqur kce lctexagar t_ew bmjemil i _bmrr £ jk_xmi~_
t_j¢ ~cqmpmjuqart gjjerte dme_jlk_i _bmrr rsj_tbmBquemi dcjF_gxBujuqut_j rdpralg nmlirmg kcef_rapmxu+
qur iapFeriEd, ? gqmpianxaq aq _ Fycp_pafgisq mgxrajwmxag _ bmjemi iDxDrrg tggxmBwmi _j_nhul rDpralg
pclbcxagpe anEj* _ gmpianxaq cewbghke Ixgcq pelbexagr gbgampt kel lwggaeq gmp* r_pr_jk_xuog qmp™ _
Focp_pafyiisq mxrujwmxtig ncbge cjlie_x¢ qrps irEpuiE pe lbexagr gealwcj,

? imk gl _rat iancqgae ¢Ag_nct 0..19 L_ew 0..2" k_rck _rgi_g Furrcpa™cl _ imkgl_rmpgi_g
khtcjcrci Ujjl_i*bc _ 1ancqgaedchjcgxraq grr gck exci lci _rsb_rmggruqurt ew_impjuqur hcjelrgt £ _Ick _
kecedcjcjg emlbmjimbugy khtcjerci*  jkk_xianxaqy _jemporiksgmi imbiparr_pr jk_iml t j¢ _ji_jk +
xuqur, ? dejgmpmjr pagxiancggaeci iDxEj _ncpksrujug _bmrr £ jk_x cjckeglci gmp™_pclbexagart _ t_pgt
ujug _bmrr F_jlk_x"¢j keef_rupmxmrr cjckaxukE pclbexcrr pagxf jlk_xmi igtlj_gxrugur _ imkglo+
jug ncbge _bmrr _jk_x"¢j kecef_rupmxmrr cjckgxukE* be Ick pclbexerr pagxf_jlk_xmi igtlj_gxruqur
hejehrg, ?x Dagxcq pagxF_jk_x 1anxage £ gmljc _ imkglujugfmxt be _x Dagxeq jefergaecq cjckaxukE
pagxF_jlk_xr ig icjj tuj_gxr_Ig _ Bcga_pregtgxmpx_r ianxagce gmpul ncbge iar £ jk_x cjckey™gj icjj
pclbexcerr cjcknupmi_r g j_iar_ly,
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? bcbsirgt emlbmjimbug ¢Tgbuimtgaf* 0..090..2" K_rck rgi_g _j nh_ ij_qgxgisq jmegi_* bc _
dehjeaxrag gmpul grr gck jmegi_r_Barugpcj €1 gx¢, ? dejgmpmjr pagx iancggaeci Fupmk agmnmprmr iancxIci,
?xcjggagmnmpr™__ iartujrmxcq khtcjercir_prmxl_i*_i_nagmjug_x ag~+_tuj_ogxrug_ t ew-aq_ t ew,’
t ew= _dcjrarcjianxaq_ f ,,* ¥imp-aq_x _iimpaqag_i _iimp,*F - lwcjtgcjckei _ji_jk_xuqut_j
iancxferg Dagxererr kmlb_rmi aprcjkexagar gealwjg, ? kugmbgi agmnmpr _ iDtcricxreragei agmnmprh_*
cxci iDxEj _x cjgpcjang aq _ tgggx_jang iDtericxrcrag cew_pulr _ dcjrarcjianxaq khtcjcrar £ gxBujh_*
bc_xcjgd _x cjgr_e kcecpgaaragatcj* _ kgmbgi ncbge x srér_er_e_bugut_j, ? julaiDtericxrerag kaup
iar dcjrarcjeq Ujjarigp_ anEj* _fmj _x cjgg Ujjartg srér_ehaq _ kugmbgi Ujjartg cjgr_eh_ xmlmg, ? tuj_gxré
iDtcricxreraq cl _ thj_gxrig Khtcjcre gxepencj* _x cewgi r_e Ujjartql™¢j t_ewr_e_buqd™¢j icjj _ kuqgi
r_ep_iDtcricxrerly, ? it _Irmpmidcj b r o 1 kglbcl-ag_ t 1 mjw_I- Iwcjtg gakti_r agq gxglm+
nimaikat kell alkalmazni.

?xglbsirgtemlbmjimbugéAg_nct0..1" Kk _rck_rgi_gFurrcpe _gx_~ujwdcjggkecpagaqgx_~ujw_jimrug,
? dehjegxrag jallweec grr qckk _ K _rek_rgi_g kebaxepei r_lgrug * £ Ick _ gx_"ujwdcjogkcpag ag gx_~ ujwt
_jimrug Khtcjcralci ew_impjug_ amBiaparr_pr_jk_iml, Najbusj _xc™~c _agmnmpr™_r_prmx¢ imkncrcl+

i_isiirmhug- dcj_b_r, ?x Uricbmjug im0 ipar najbtiml dejygkcepr khtcjer _ji_jk_xuqur hcjclrg Eh ™
imbipar cqcr cl, ?x _1_jcequi i1anxagc _ imlipar najbut j “cksr_rmrr 1_nagmj_r dcjygkcpagapc aq
rmtd™ g _ji_jk_x0qup_ anEj* _ gmpmx_rmi ianxagafex ncbge 1afulw cjck _j_ntdal _ gmpmx_r Khtcjcrg
gx_ujwal_i dejogkepage ag clhci _j_nhdl rmtd™ g cjckeid cjgujjarti_ gxE igaecq,

2 laew imkncrclag_imknmlclq pDtgb hejjckxage ksr_rh * fmew kglbcewgi iagxqae* iancqgae
_j_nhtr k_rck_rgi_g grpsirEpui 1ancxgi* bc _ncb_ecesql i Ick k_rck_rgi_gr_Rripewyr pr jk_+
iml taexcrr detjcqxragqfex lglag gxEigaec _ FurrapgrpsirEpti _j_nmg " ggkcperape, ? dehjegxrg npmet
p_kmi dcjanaragallci kajwe™ > keeapragar _xml™_1 qeegrferg _ i_nagmjcbé k_rck_rgi g rak_iDpDi* _
dejF_axBujr k_rck_rgi_g qrpsirEpui aremlbmjug_, ? r_Isjcil_i ncbye _ iancqgaeci Furrcpacl Ujjc
k_rck_rgi_garpsirEpli_rqckkgianncl Ick icjj gqkeplgEi* _ kg r_Irapew_i~_1 rDpral§ dehjcgxraq
gmpul _xmi_r Ickaq_i fmew Ick icjj kecer_lyr_I¢t T Ick kce gck icjj ckjarclg, ? £ jlk_xmi* pcjut
agCi* _ imke gl _rmpgi ¥ jmegi _* _ gx_"ujwdcjogkcpaq aq gx_"ujw_ji_jk xuq r_Rgrug * ew_Empmjr_ruq_
k_rck_rgi_r_lgrugdej b r_,

2, ? KUQ R?LRUPEW?1 ICPCRC; I'TXTRRG DCHICQXRAQ R?PR?JIKG 4Q
QXCPTCXaQs 14aPB&QCS

? k_rck_rgi_g imkncrclag_ dehjcgxreIbg imknmlclqeg cjtgjce gecl gmidajc r_pr_jmk_j khiDbrerfct
rgi* refur gmidaje Ick k_rck_rgi_g iDplwexcer™cll gq dehjegxrFergi, 2x gqimj_gt r_Irapewg icperci iDxDrr
rbpralg imkancrclag dchjcoxrag jeferggaecyr xml™ 1 impjurmxx__x* fmew _ t_j¢~_ I cpcbkalwr geapdt
rcfur keedcjcjg ew_impyqueE* iDtcricxercgt jefergjce  x ceagx r_latpe cjmgxrmrr dehjcgxrag ag_ i mjw_ |
r_Irtpew_ i~ I jcFecrgaecq* kcjwcilci r_1_Rw et I tggxmlwj_e ew _ip_I aq cewcljcrcqcl dmpbsj+
1_i cjg _ iancqgaedchjcaxrg dcj_b_rmi ~cgjjcoxragapc _ji_jk_gq_lw_epagxci, Cx _dcjrarcj _ k_rck_rgi_g
imkncrclag_ 1afulw imknmlclqc écjggagmp™_1 _ pclbgxcpexagt imk gl _rgtgrugt gjjertc _ bebsirgt ag
glbsirgt iDtcricxrerag’ cqera™cl D™ r_Irdpew™ 1 gq rejicgEj* kae kug imknmlclqci &iEjDIDgcl _x
cpgae” el k_rek_rgi_gncagKisq iagxgaeci* iancggaeci® cqera™cl ag_i cewcqr_Irtpew_i cewcqrak +
iDpcy ji_jk _q_i gjwel hcjjeeh dehjegxragpe,

? k_rck_rgi_g imkncrclag_ igckejrel dehjegxrelbg imknmlclgey ag _ dehjegxragpe _ji_jk_qr_ I+
rapew_i §DxDrry jecfergaecy kceedcjcjrerageicr _ 1, ruTjux_r™_1 dmej_jrsi Dagxc, ? ruTjux_r aq_i _x /,
raTjux_r>_ 1 kap keehcjDjr dehjcgxragy nepgcbsamip_ b kee r_Irdpew_i_rt aqg aq_i mjw_Imi_rt_kcjwei
_lw_el™_ _imp0~ g iancqgaedchjcgxrg iggapjerci r_n_gxr_j_r g _j nhal 1_ew t_jcgxalhgaeecj ~cgjjcoxrs
ferg _ keedejcjg kel lwggaeh ag kgl ggaeh dehjegxrg dej_b_r, ? ra~jux_r~_ I cewscew imkncrclag_imks+
nmlclgfex ag gqimjoxr_rugg gx_i_gxFmx D™~ r_Iripew gq r_prmxgi* cx t0j_gxruqy jeFergoaecicr hejclr,
2 ampu™ g i1 _xml™_ I kop sr_jrshi _pp * fmew _ dchjcoxrag F_raimlw_~* £ nupFsx_kmg 1 D™
r_Rrupew™_ 1 gq x_hjgi* cxapr adjgxcph kglbcl iagxgaecr* iancqgaecr kglbcl atdmjw_kml jce ju™ " iart
fupmk r_Irapew™_ I dehjcgxrely,
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3. tablazat: ? k_rck _rgi_g imkncrclag_ igtuj_gxrmrr imknmiclqcglci dehjcgxragape h t_gmjr ggimjuxr_ruqg
ox_i_gxmi aqr_Rrupew_i

alcitxclctrcaflgi_*
rcplkagxcerggkcper*
rcqr Ictcjaq
alcitxclctrcaflgi_*
rcplkagxcerggkcpert
rcgr Ictcjaq
alcitxclc* rcaflgi_*
rcplkagxcerggkceper*
rcgr Ictcjaq
alcitxclctrcaflgi_*
rcplkagxcerggkcpert
rcar Ictcjaq
rcaflgi_*
rcplkagxcerggkcpert
rcgr Ictcjaq
rcaflgi_*
rcplkagxcerggkceper*
rcgr Ictcjaq
rcaflgn_* — _
rcplkagxcrygkcper

Szamlalas

Szamolas

Kcl Iwggaeq iDtcricxrerag

“gmjceq_* Kxgi _*
dDjbp_ix* Takyg_*
rDpralcjck

“gmjceq_* Kxgi _*
dDjbp_hx* Taky_*
rDpralcjck

T_jcaxalhgaey
iDtcricxrerag

@cagjaq* kapag

Kapraicewgaetujrug

QxDtcecqdcj_b_r+kcemjbug

“gmjceg_* Kxgi _*
dDjbp_x* iaky_*

., “gmjceq_* Kxgi _*
rcaflgi_ dDjbp_hx* iakyg_*

Npm”jak_kcemjbug rcplkagxcrggkcper

rDprallcjck

rDpralcjck

Pclbgxcpexaq

Imk gl _rgtgrug

“gmjceg * Kxgi_*
dDjbp_hx* iakg_*
k_ew_ptrbpralcjck
“gmjceq_* Kxgi_*
dDjbp_ix* iakyg_*
k_ew ptrbpralcjck

k_ew_ptrcaflgi_*
rcplkagxcrygkcper

k_ew_ptrcaflgi_*
rcpkagxcerggkeper

“gmjceq * Kxgi_*
dDjbp_hx* iakg *
k_ew ptrbpralcjck
“gmjceq_* Kxqi_*
dDjbp_hx* iakg *
k_ew ptrbpralcjck

Bcbsirgt iDtcricxrerag

6lbsirgt iDtcricxrerag

“gmjceq * Kxgi _*
dDjbp_hx* iaky_*
k_ew ptrbpralcjck
“gmjceg * Kxgi_*
djbp_hx iaky *
k_ew ptrbpralcjck

k_ew_ptrcaflgi_*
rcpkagxerggkeper

k_ew p*rcaflgi_*
rcplkagxcrygkeper

“gmjceq * Kxgi_*
dbjbp_hx* iaky *
k_ew ptrbpralcjck
“gmjceq * Kxgi_*
djbp_hx iakg *
k_ew ptrbpralcjck

~

Kytcj _ k_rek_rgi_g imkncrclag_ imknmlclgcg jeeghiu™ " _ repkagxerrsbmiku lwg ripew_i 1agx+
gaecytcj aq iancqgaecgtcj ksr_rl_i pmimlquemr cxapr aprferg* fmew _ra~jux_r~_1 dejgmpmjr r_Irtpew_i
I_ewn™ " pagxcgqc™~c_iDp cr_prmxgi, Sew_1_iimp_rcpkagxerrsbmialwyropew_i* iEjDIDgcl _ Kxgi _*
iakg_tggxmlwj_e w99 ¢p_gxtk_aqckejjerr xgEdmjrr_1_Iw_e_ Ick kglbge icbtex _ iancqgaedchjcoxrag+
Ici, ? impd™ g iancgoaedehjcgxrg iagapjcred r_n_oxr_j_r_ g _xr ksr_rhui* fmew _ “gmjceq * dDjbp_hx* qgr _
fskaol r_Irupew_i ék_ew ptrDpralcjck’ gmigxmp pse_jk_q >~ icpercicr ighdjl_i _ iancqgaedchjcgxrg
dcj_b_rmi ~cgjjecgxragapce,

? dehjcgxrag icperaEj gxmjedjc r_Irtpew i igicjDjage srull ig icjj tuj_gxr_Isli _xmi_r_rak_iDpD+
icrr_pr jk_i_rt_kcjwcifex _dehjcgxrg dej_b_rmi_ri_nagmjhsi, Cppc _aajp_mjw_I rak_iDpDi _ji_jk_+
q_i* _kcjwei tyggxmlIwj_e 1_ewn™ rephcbejlkehci* rD™> r_Bartiqy ¢pull gq qmpp_ icpEjlci* sew _x cxcifex
iagxEjrdcj_b_rmi D™ ji_jmkk_joq F_gxB0jF _rci jegxBci*sew 1 _iimp _r_pr_jk_i Eh>¢jg dcjygbaxage
Ick jegx cpgjrererr, Aajgxeph* £ iigtdj_gxrmrr rake_iDpDi cewcljcrcqcl Fejwexicblcicj r lat _dw +
el I* kepr gew keemjbF ré _x got fmew _ dehjeaxragpe keedejcjg ew_impgquee_j icpEjiDI gmpt cacrjce _x
ceagx r_latcr trdmet_,
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? iancqgaedchjcgxrg dcj_b_rmi “cgjjegxrage gmpul kcee icjj £ rupmxIshi _xmi _ji_jk_xuqul_i
fcjwar aq kebhir gq, CHIci impjarh_ajr_ju™ 1 _r_1_Iw_e tggxmlwj_emq xqEdmjrque_* gjjcrtc _ r_lkcler
aqxcpghrg F_j_bug ialwgxepe, Cxapr _ iagxgae+ ag iancqgaedchjcaxrg dej_b_rmi cjtaexaqar Eew icjj Erclkex+
IENi* fmew x cxciicj rDpral§ dmej_jimxugq jcedcjnc™™ r_Dépulialr 3+/. ncpacr tcewcl gealw ¢, Kae
sew gq gxukmjIshi icjj _xx_j* fmew _ dchjcaxragpc ag_i _iimp gxul ¥ _rsli kcedcjcjg kel lwggaeh gbgrt
T__r_1_lw_e cewcq pagxcyr jepDtgbariE i* qxE igae cqcral cjf_ewisi,

2 bDIrag Iwgjtul Ick iDlIwh* bec _ Kk _rck_rgi_g imkncrclag_ jcedmlrmg_~~* EN, ipgrgisq iagx+
gaecy* 1ancqgaecy cqera cl cxci _ kcbmaaragmi cjicpEjFererichci, ?2x_x _ lafulw ipyrgisq iagxgae
dehjeaxragar dmlrmg_~~ 0 icjj reighrclENT* kglr _ r_1_lw_e k_p bair_j_I* cjgpc cjreptexcrr Erckes
“cl rDpralg dcjbmjemxuqar, F_ cxcicr _ iagxgaecicrt iancqgaecicr ipgrapgskmpgelrujr kébaxeped icj
_xmnrgkujgg £_gxBujF_rcque gxgIrhapc igtulhsi dehjegxrelgt i imp cFfex byddepe lagujrt cewalpe gx_~mrr
dehjcgxrag oxE i gaecq,

TaeEj kcercptexclbgi aq igbmjemx Ibci _r pr jk_ qbgpcn* cewcq cqch| “cl |pgrapgskmpgclru1r
dchjcgxrag aajh_gr gxmjeujé coxiDxDi gq, ? dchjcqxraqfcx Qjr_jo™_1 Drdajc caxiDx jefer gxEigaecq, 2 r_lupg
iaxgiDlwt kglbcl cger™cl cjiagxarclbg* _ ncb_ecesqmi ¢~ ¢j gqkepfergi ke _ dehjegxrag |mlacnag+
chur* kebagxcpegrt gjjerte ¢ “cl r_jujui kee x_||_|k xUgp_h_t_gmjrdcj_b_rmi_r, ?x apraicjg cqxibxDi
kolb_xml iagxgaeci aq |ancqqae0| cqera™cl gxEigaecqci* _kcejweipe _ dehjegxrag aajtujrmxcg anEjlcit
_x_x_kecjwci dehjerrgaear rD>~a+ictag™a pelbgxepegel apraicjlyg icjj, R_Isjég ksli_dExcrpe Ick kgl+
bcl iagxgae* iancqgae dehjcgxragafex t_1 gxEigaet kgtcj cewcq cqcrci~cl _x cewa ialr gq keejctg
r 1_lw emi* ksli_dExcrci gq h¢j £ aqxBujf_réi, Qneagujoq coxiDxDi aq_i Bafulw iagxgae cqeracl
DFcrici gx¢™_* cxci cewpagxr _r_Bupy gxekjajreragrt kagpagxr _ r_Isjcy ks hior qeeargi, TaeEj _ dehjg+
bagg ksr_ré _ ipgrapgs ke+mpge Irjr iagxqae+ aq 1ancqgaedehjegxrag 1ajiEjdxFererjcl icjjaict cl lci qeeart
gaeatcj iDterferg lwmkml _ dejgbag kelere aq £ rapmxF_rci kee _ Furp_jotg dehjegxraqg dej_b_rmi,

DCIF?QXLUJR (PMB?IMK

A, Lckalwg Caxrcp ag Qmikd_g Xgsxq_ 0. /'8 ? k_rck_rgi_gr_Irupew Fcjwxcre aq dehjegxragg dej_b_r g,

Agq_nc @cl§ 0. .1'8 ? iancqgaeci dchjgbaqe ag gqimj_g dchjegxrage, 2?11 _bakyg_g 19 b¢t @sb_ncar,

Aggimg Ag_~_agBm gHulmgé0. ./*8 K _rck_rgi_g Ictcjag, 618 @urfmpw Xmjrul &q D_jsq 6tal égxcpi,'8 R_Isj-
kolwmi _ Ictcjagrsbmiddw iDpa™4j, Magpyg 1g_bét @sb_ncart 1337150,

Bm™g Hullmg &gxcpi,k /772'8 2 k_rck_rgi_r_larug _ emBbmjimbugdchjcoxrag gxmjedj_ru™_I, NOXKN — A_ji"p_
Icp_~_I*@sb_ncqr,

L_ewHcxqed é0. - . "8 VVG, gxux_b agq Ictcjaq, Mqgpgg 1g_bct @sb_ncar,

L_ew Hcxqed 40. .18 ? pclbgxcpexd iancqgae dchjgbagalci ipgrapgskmpgertjr dejriptg_, K_ew p Ncb_eceg *
1, qx,* 047172,

L_ew Hexqed &0. .28 ?x cjckg imk gl _rat iancqgae ig_j_isjuqul i ipgrapgskmpgcIrtjr by e Imgxrgisq dejripu._,
Ggimj_isjrEp_*6,qx,s 17 0.,

Tobuimtga® Ry mp &0. .08 Rsbmkulwmg aq FariDx1_ng jmegi 8 r_Isjci bebsirat emIbmjimbag_, 608 Ag_n¢ @clg
gaxcpi,'8 ?x gqimj_g rsbug, Mqgpgg 19_bc* @sb_ncar* 0. /—01

TybuimtgaF R mp&0. . 2'8 R_n_qxr_j_rg iDtcricxrerag, 608 L_ew chch fgxcpi,"8 ?x cjcky _j_niagxgaeci dehjgbage
2 6 atcq ajerimp”_I, Kmx_gi 1g_bc¢* Qxcecb* 30" 40,

TebuimtgaF Rg"mp 0. .3"8 2 k_rck _rgi_g imkncrclag_dehjcgxragalci imBacnageh , gsjoLmt_ I Fr.* @sb_ncqr,

bp, Tobuimtgaf Ry mp
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C ksli_dExcr gxcpxggialr gewcicxrENT mjw_I Drjcrcicr _blg _kcjwei tajckalwEl i gxepydr hej F_gx+
10jf rci _ k_rck_rgi_g imkncrclag_dehjcgxraga™cl* be _ji_jkk_xugsi_r _x _bmrr mgxrajwl_i* _ ewct
pcici iancqgaecglci aq ngjj_I_rlwg ajj_nmral_i kcegrajagc _j nhal — _ imjjaeti “cjuruqup_ “gxxsi,
? jeaiai dcj_b_r_gcjgrry keehcewxageyli _ imjjaeti l_i qx¢j¢ Drjcrci* emlbmj_rmi* Ick iDrcjexg aptat
Iwhci, Cewtcew ksli_dExcry cewgae igbmjemxig_imp gewcicxrEDNi _j_nmg kslior taecxly, @xsli
S 1Ffmew _x ujr_jshi iglujrdcj_b_rqmpmi qeegrgi TIDicr kglbcll_ng ksliohsi™ I,

2 5 maxrujwmg iakg r_1_Iw_emr 3 kmbsj™_I* Dggxcqcl 03 cewgae™cl écj_b_rj_n~_1" bmjemxrsi dcj,
Cew+cew dcj_b_rj_n kcemjbig_ i~, /.7/3 ncpacr tcax gealw™c, ? aqyjj_ee_j hejbjr dcj_b_rmi bgddepe lago+
jugp_ ji_jk_q_i,

?x cewcq dcj_b_rj_nmifmx r_prmx¢ h_t_gj_rmi _dcj_b_rj_n cjchal* _ dchjcgxrclbg imkncrclagui ransqu+
I_i kcehcjbjaqet gjjerte _ gqxmpma_0 mb_r_prmx¢ h_t_gj_rmi _x _bmrrdcj_b_rlujr_jujF rci kee, ? kmbst
jmi* cewgaeci* gjjertc _x cewcq dcj_b_rmi cjgrrg glgrpsiagCii_j qceargaecr gxepcrlali _blg _dcj b _rmi
dcjbmjemxugumx,

_ Qxepxgi

? KMBSJIMI URRCIGLRAQC

/, kmbsj8 ? Iw_eg tujrmxugmi
?x _lw_emi rsj_hbmlque_g
?x _lw_emi tujrmxuq_g
F_jk xujj_nmrmi* ¥_jk_xujj_nmr+tujrmxugmi
aeaq aq rhxmjruq
Tqgxcdmej_juq
0, kmbsj§ ?lw_eg F_jk_xmi
Jctceg aq tax
Mjb_rmi
? tax _jimrcpagxcy
?x _lw_eg f_jk_xmi pclbgxcpexage
Tggxcdmej_juq
1, kmbsj8 ?rmkgxcpicxcr
?xcjck g _x _rmk
?x _lw_ekcl lwygae
?x _rmk dcjangrage
?x _rmk cjcirpmlgxcpicxcre
? ncpycbsagmg pe lbgxcep
2, kmbsij§ ? 1akg_g pagxcaqiai i_nagqmj_r_g
Dakci
Elemek
TcewEjcrci
tmltcewEjcrci
Tggxcdmej_juq
3, kmbsjs ? 1akyg _ghcjpclbgxcp
lakg gpc_iagc
lak _gogxukaragmi
Tggxcdmej_juq 6,
T ggxcdmej_juq 66,



1 MODUL
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DCHICQXRCLBG 14NCQQAECI

Kompetencia komponens

F_jk_xianxag* ~cgmpmjuq + +

BcKgujuq +

Felosztas + +

Qmpianxag* gmpianxg maxrujwmxug 4=

Fgcp_pafyi sq mgxrujwmxug +

Ncpksrujug

T _pyujuq +

Imk g 10jdg +

Tqgxeq pagxF_jk_x ianxaqc 1=

Bcga_pregtgxmpx_r §anxaqe + +

Kapcsolas

Tuj_gxrugq

Dcjrarcjianxaq o

Cjgpcjang iDtcricxrerag + +

Toggx_jang iDtcricxrerag +

Tuj_gxré iDtericxrerag +

JulaiDtcricxrerag + + +

It _Irmpmi

1 gxUpugq +

Uricbmjug

?1_jcequi ianxagc ot et ot ais

Qmpmx_rmi 1anxagc o




/4 MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM
?LW?E6 TUIRRMXUQMI

Az ?1w_eg tujrmxugmi aq _x 20w _eg f jk xmi & x 7, ag _ 0," kmbsj dcjbmjemxtuqufmx _r_Ikclcr _npc tuj+
toztatasat javasoljuk.

?x ¢pui rakaigl_i h_t_qgmjr gmppclbhc _ iDtcricxg,

/,  ?lw_eg tujrmxugmi kmbsj

/-/, ? lw_emi rsj_hbmlque_g aq cxci kcegqkepaqy kebh
/-0, ?x _lw_eg tujrmxtgmi d§~ " ransq_g
/-1, F_jK_xujj_nmrmi aq tujrmxuq_gi
/-2, ?x aeaq aq rhxmjrug
/-3, Tqgxcdmej_jug
0, ?lw_egT jk xmi kmbsj
0-/, ? jctceg aq _ tax ujr_julmg rsj_hbmlque_g écx jcfer iar ¢pu™_0* ag srull _ jefer icxbely _
kmbsj dcjbmjemxugur’
0-0, ?x mjb_rmi
0-1, ? tgx _jimrcpagxcy
0-2, ?x _lw_eg f_jk_xmi pclbgxcpexage
0-3, Tqgxcdmej_jug

2x mjb_rmi rbkalwoaec rak_ k_p_bf r_iar kmbsjr iDtcrg cplp_*rD™ > lwgpe ci imp qgicpEj i_nagm+
jebly_ k rck rgi_¢cp__lw_eufmx, R_n_gxr_j r gk gxcpglrsew_lggc™"cl _xgbggx_i~_lapicxlcicj_
gxux_jaigxukarugfmx,

?x _lw_eg tujrmxugmi kmbsj dcjbmjemxuqull_i szakmai feladat_* fmew kcegglkcpreqqc _ ewcpcici+
icj Kxgi_gaqiakyg grsj_hbmlquemi* t_ j koglr _Kxgi_gaq iakyg g tojrmxagmi iDxDrrg jalweecq iEjDI ™+
gaecict,

DmIrmg* Fmew cjmgxj_qqsi _ ratianxcrcicrt aq keeapreqqEi tejEi* fmew  iakyg g tojrmxig_xapr kog*
kepr mrr kglbge Eh _Iw_e icjericxgi, Kae Ick kcewENT “cjc _pagxjerci~ct _pp__x 3, kmbsj™_I jegx
kcb,

A fogalomalkotas™ I dmlrmg cx _x cjag gx_i_qgx* Fggxcl grr icxbelci gqkepicbly _ gx_igx_t ii_j*
_j_nterg* 1aqg”" " ew_ip_l _ji_jk_xmrr igdchcxaqei icj,

Kceggkepyi _ Kxgi_gag iakg_g tujrmxugmi_r cew_pulr i3qgapg clcpeg_tujrmxugr* ag cl Ici rgnsq_grt_x
clbmrepk ag cvmrepk dmjw_k_rmi _r,

R jujimx0_i _x cewcqEjaq aq “mkjig dme_jkUt_j gq,

Cxcilci _dme_jk_il i _xcjkajwsragapc _rmtu” ~g kmbsjmi~_1gq ~gtcl iglujimxgi jcferggae,

A képességfejlesztés™cl _ dclrgci~gj iDtericxgel ngagr 1 _ewn™™ F_leqEjwr i_n _ pclbgxcpexaqy
iancqgae* Fygxcl cxcl icpegxrEj rsbhsi jeehm™> 1 “ctagerly _ iEjDI gaecicr, ?x _Iw_emi tljrmxiq_g
agkh* kugmbgi cewgae 1aj _hulljmrr Eewlctexcrr 6LLQCPR hcewxcrcjagy kéb qceary _ ewcpcicicr ™~ I
fmew KewcjEi Ic i_j_lomxxml cj* DggxnmBrmaar_Bgrsbh_I_i _xmjt_qlgp_, Cxr _x cjhiipdgr kug cqerci+
“cl gqhe gxattej _huljmk,
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1 EGYSEG
Az anyagok tulajdonsagai

Cxcl _x épul gukepicblci kee _ ewcpeici _ j_~mp_répsky coxiDxDiicj* _xmi _Iw_edl i nnsg_gt_j*
rsj_hbmlque_gt_j, CiFcjwexxEi _ iakgur _ rsbmkalwmi iDpa™cl* keeggkepiEi _ rsj_hbmlguemi iar _j n-
terg ransqurt ag _xmi keegglkcpaqy kebh_gr,

? dcj_b_rmi kcemjbugup__x ¢p_ taeal icpEjD1 qmp

2x ¢pul r_Isjr_i*r_n_gxr_jr_i aq _ pDtgb ~ctexerg gxDtce DIUjC cjmjt_qug_ sral _ r_Isjci cewalgjce
mjbhui kce _dcj_b_rmi_r, ? kcemjbugp_ 17, /. ncpacr gxulhsli,

Cxr iDtergel _ Fejweq keemjbugmi_r domBrojog_1 ~coxajiEi kee,

MJT?QB CJ

1DplwexcrEli~cl kglbel* kg iDpEjtcgx ~clIENicr tcjENi cewErrt _lw e, ?x _lw_emi_r kce rsbhsi
iEjDI™Dxrerlg rsj_tbmlqte_gi _j_nhul, 2 rsj_fbmlqemi_r iar d§ agmnmprp_ moxrf_rhsi* Kxqi_g &q iaky g
tulajdonsagokra.

?2x _lw_emi rsj_tbmlqoe_gr iEjDI™Dxg kébml ggkepferiEi kee, T_HE_i mjw_I rsj_hbmlquemi* _kcjwe-
icr coxiDx 1&jiEj* _x apxaigxepteyli qeegrgaeatcei gq keedjj_narf rslhi, Kug rsj_bmIquemi tyxgedj_rafmx
iEjDI"Dxg coxiDxDipc t_I gxEigaeEli, 2 rsj_homlquemi kceggkcpagar _gxepglr gq agmnmprmoarf_risi*
fmew _ rsj_hbmlgue toxgeuj_r_ gmpul kcetujrmxgitc _x _Iw_e t ew ek,

/, DCJ?B?R  Dyxgi_ gt ew iakyg (F
PCLBQXCPCXG 14NCQQAE ~ DCIMQXRUQ

?x cjgg dcj_b_r gxepenc cewaprcjkkhel _x* fmew _ewcpcici ew_impmjhai _ rsj_hbmIquemi d§~ " ransq_gr* ag
cxci iDxDrr k_e “gxrmg_I rsbh_I_i 1EjDI ™ gaecr rcllg, DmArmg bmjme cx* kepr kglr r_n_gxr_jf re* Ick
gq mjw_I cewgxeph gxuksip_,

Uimg_ bmjemx_rp_ t_j¢ iagxEjaq qmptl gxcperla ew_impmjlg _ rsj_omBqhemi agmnmprmaardqdr,
lancxx rc gq iar agmnmprmr _ dcjgmpmjr gx_t_i~¢j* aq Ictexb kce _ iar agmnmprmr

A) gxal

B) halmazallapot

C) aefcrggae

D) “mkjaimlwgue

E) gx_ e

Kxgi_grsj_hbmlIque iakg_grsj hbmlque

?>@C A'B
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0, DCI?B?R  Sew Imw I K p b* t ew Ick=
(LBSIRIT EMLBMJIMBUQ ~ ?L?2JEEGUI 1aNXaQcC

Cllci _dcj b rl_i _ kcemjbug_imp anarfcrElT _x cjgxgpe, ? rsj_hbmlquemi kcedjj_naruqul i
kebh grrag xmi i tgxgeujr _Bw_ep_ew_impmjr ¥ _rug_gr Fespygxrgi sq kebaxeppej _ ewcpeciciicjgq
DagxcewhircrferiEd,

6rr kae Ick dmBrmg igraplENi _ Kxgi_gaq iakg g tojrmxtgp * x _ iDtcricxg cewgae dcj_b r , Cxcl _x
cpul cjae _rsj_hbmlquemii_j* ag _xmi kceujj_naruqy jeFerggaecytcej* najbusj _ kapgfclecppej* kapt
jceecj* cewa™ j_~mp_repysky coxiDxDiicj t_j¢ gkepicbag,

? kglr_ _j_nhull taecxb cj _ kmlb_rmi Gr_j_kgruqur

? gx3l kceKewcjagafcx ? rapdme_r kapagafcx
Ick icjj coxiDx, icjj caxiDx,

" ?9x e kce Keyvcjaqafcx ?fg kapqaijcr kapagafcx
Ick icjj cqxiDx, icjj cgxiDx,

Tt ? F_jk xujj_nmr kceKewcjagafcx ? rhkce kapagafcx
Ick icjj coxiDx, icjj coxiDx,

a® ? rDkce tgxqeuj_r_qmpul ?x aefcrggae tgxgeuj_r_gmpul
x_lw_e Ick tojrmxgi kce, X _lw_e kcetujrmxgi,

1, DCJ?B?R  Dmjwr_gb _ kmlb rmi _r
BCBSIRIT EMLBMJIMBUQ ~ JULAITTCRICXRCRAQ

? F_pk_bygi dcj_b_r 1afulw _j_nemlbmj_rmr bmjemx dcj Ehp_* i gaqgr huraimg_~~ dmplkd™ _1, CjFcjwexxEi
_iakgur _ repkagxerrsbmikolwmi iDxat keer_Isjisit fmew Ick x ceagx _lw ee j* £ Ick ag_i
cew igq kglrit_j iggapjcrexENi* ag Ffmew _ iaky_grsj_hbmlquemi kaordj oq dEeeclci* kytcj gq dmej_j+
imxslic™ “cl _rupew™_I rsj_hbmlianncl,

_"?iakyg__ repkagxerrsbmkt lwmi iDpa>cr_prmxgi, Kglbcl repkagxerrsbmkilw _ repkagxcr ficjc lgat
ecyr tygxgeujh
Rcfur _1akyg _ rcpkagxcer hejelgaecyr tyxgeujh_,

~* ? iakygisq dg tyxgeujcbugy kebh_  iagapjer, ? iagapjcrlaj _ iagapjcrexg _x _Iw_e~¢j terr kglrut j
bmjemxgi,
Refur _iakgisq_x _lw e ¢j terr kglrut j bmjemxgi,

a' ?x _lw_emi Dqgxcrarcjargj dEeelci _ iakyg g rsj_homlquemi, ?x _Iw_emi iakg_g rsj_hbmlque g+
réj dEee _x _Iw_emi iDplwexcrpe ew_impmjr F_rig_,
Refur _x _Iw_emi Dqgxcrarcjargj dEee _x _Iw_emi iDplwexcrpc ew_impmjr £ rig_,
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2,( DCI?B?R ~ apxaiqgxepttcj kapagacj* iDjagD1F_rig gmpul
PCLBQXCPCXG 14NCQQAE ~ QMP I4NX4Q

Cx_dcj_b_ri_nagmjcbgi _ kugmbgii_j*cjkajwarg _x DggxcdEeeagcicr, Cqcrjce igqgcegrgaecr icjj IwEh+
r_lg_ kcemjbugfmx, Kce icjj ewgxgblgsew_lgg _ppcj* fmew rggxra™ 1 € 11 _i+c _ewcpcici _xx_j*
kar gq hejelr _rsj_tbmlquemi kajwgaect gxglIrict _ rsj_tbmlquemi kceggkcpagy kebhal_i “mlwmjsjr
que_, Fygxcl _x apxaigxeptciicj dcjEjcreqe™ - gglkepercicr gxepexferEli cew _bmrr _Iw_epcj* kglr
najbusj _x cjaecraqc gmpul,

2 rsj_tbmlguemi kcegqkepaqy kebh g8 kapagacj* apxaigxcptci icj* iDjagD ¥ _rtg gqmpul,
P_ibgmp™__rsj_hbmlguemi kcegqlkcpagy kebh _gr — ~c_t_rimxugmi cpgqgaeg gxglhrhc gxepglr ?x cpgqe™ "+
rgj £_j_bh _x cewgxcph™~ dcja

Qmppc IbhE 8 iDjagD I _rug qmpul A kapagqcj A apxaigxcpttcj

3, DCI?BR ~ Ky gj t_11_i=
IMK@SL2RET 1ANCQQAE ~ TQOXCQ PAQXF2JK 2X 14NX4QC

Cx cew huraimg dcj_b_r* _ imkgl_rat iancqgae dehjcgxragape, ?x ¢p_ cjchal r_prmrr coxiDx “cksr_+
rép_- rulk_gximbf _rl_i _ewcpcici, Cx _dcj_b_r_xcewgi Fuxgdcj_b_rgq jcfer

2 dcj_b_rl_i Iwmja jcfcrgaecq keemjbug_ t_1, ? ewcpcici dcj_b_rj_nhal igjcla Epcq ruja_ t_1* kepr
_x(q _dcj_b_r pagxar iancxgt fmew puhDihclci Bglag 1wy keemjbugt kglr kel lwg Epcq Fejw, Cx
rmtu” g F_gmljc dcj_b_rmi 10 gq aew jegx ?pp_gq Fathsi dcj _ dcj b _rmi kcemjbug_ srul _ ewcpcici
Kewcjkar fmew jcFererr mjw_1 rija_ gt _kejwel qekkgjwel coxibx Iglag

Ngpg maxrtjw_ _ j_~mp_répgskg coxiDxDi iicj ggkepicberr, R_n_gxr_jrui* fmew t_11_i Etce gj* di"¢j ag
dakgj iagxEjr cqxibxDi,

2 ewcpcici IEjDITDxg dcj_b_rmr i_nr_i* kcjwcifox cew t_ew D™ ~dajc _lw_eE caxiDxr icjjerr _gqx Buj+
Igsi*bc_x g jcfoxt fmew Ick tmjr gxE i gae cqxiDxpe, Laxb taege* fmew kajwcl _lw_eE cqxiDx jeFererr
_rhjaul ?x coxiDxDi _Iw_edl i kcedcjcjg ~crhhcj ~capuqit_j tuj_gxmjh

A) Etce

B) fa

C) dak
— ?0A A
A B ?A

AB @A




0. MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM TANARI UTMUTATO

2. EGYSEG
Az anyagok valtozasai

Cxcl _x ¢pul kglbclianncl rygxruxxsi _ Kxgi_gaq iakyg_g tujrmxug dme_jkur* gjjcrtc _x cxr ijgapg
clcpeg_tujrmxugmi dme_jk_gr, Cx sr¢™ g kae _ iDtericxd cpull gqqmpp_ icpEj* Ick ™ i £ kmgr Ick
rsbhsi _1lwgp_ cjkajwarcly, ?x mjt_qugp_ aq kecemjbugp_ /3 ncpah_t_gmjr, C™"cll Iglag “cllc _fcjci
dpmIrujgg cewexrcrage aq kce " cgxajage,
? rak_ dcjbmjemxtgur icxbferiEi _x 6LQCPR hcewxcrcjaqy kb keer laraqut_j, ? dcj_b_rmi cjgrrg
~ctexerg gxDtcecr _ ewcpcici DIUjje_1 cjmjt_qqui Eew fmew kglbcl kmlb_r taeapc hcjer reqxIci
_iDteriexgi gxepglr,

\Y A T_rsbmrr* aprerr bmjmepcj t_1 gx¢

+ A T_Ehggkeper gxubkup

? A T_lIckaprg

a A T_cjjclicxgi cbbgeg ggkceperegtcj
DpmBrujgg_1 cqcrjce ru”jux_r_ gqxcbhEd Dggxct fmew kejwgi hejer Fmj _ji_jk_xr0i _ jeerD™~cl, Cxr
iDtcrgel kglbclianncl rggxriuxxsi* kg x* _kr Ick aprclci,
Cxr iDterfery x ép_rmtu™ g keleret iggapjerci gr,
2 dcj_b_rj_nmr_x ¢p_taeal* Dlujjc_I mjbhui kce _r_Isjci,

MJT?QB CJ

?x _lw_emi rsj_hbmlque_g_x _Iw_emi cewkagp_ £ rtg_qmpul tujrmxl_i, 2~ " 1 _xcger'cl*f__x _lw e
Ick j isjur kugi Iw_eet* x x aq_ i Kxgi_grsj_hbmlque_ t_ew Kxgi_g ujj_nmr_ tujrmxgi kce* Kxgi_g
tojrmxdopej ~cox@jE T, laky g tojrmxagt pc_iage gmpal _x _lw_e Dqgxcrarcjc* qxcpicxere gq keetujrmxgi*
mindig Uj anyag jon létre.

?x _lw_emi_r _jimre pagxcagiai qxElrcjcl kmxetq * EriDxagc* gEpjcbug__bh _x _Iw_e ~cjgg clcpeg-
har, CElci _ “cjgg clepegul 1 _ tujrmxuq_ _ Kxgi_g aq iakg_g tujrmxtgmi_r cew_pullr iggapy, F_ x _lIw e
clcpegur b iDplwexcralci* cvmrepk tojrmxtopej ~coxajEli, Clbmrepk tojrmxag qmpad _x _Iw_e tcox
de clcpequr _ iDplwexcrrgj, ?kagjwel kaprai~cl IDtcigxgi _x _Iw_e ~cjgg clepegoh * miw_1 kaprai ~cl
agDiicl _ iDplwexcra* aq dmpbart_,

?x Eh IW e icjcricxagatcj hupc iakyg g tojrmxagmi_r kug gxcknmlirmi qxcpglr g agmnmprmogrF_rhsi,

|gg|ijqu aq icjcricxerr _Iw_emi gxdk_ gqxepgdr keeiEjD1™ DxrerEli cewcgEjagrt gijerte ~mkjuar,
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/, DCJ?B?R  Oh _Iw ejcagx* t ew Ick=
IMK@L?RiT 14NCQQAE ~ BCQA?PRCQ+QXMPX?R 14NXAQC ~
PCLBQXCPCXG 14NCQQAE ~ @CQMPMJIUQ

FariDx1_ng najbut_j* najbusj cew n_napb_p ~ cjranagalci* gjjerte cjaecragalci ~cksr_ruqut_j h¢
gxckjajrerferg _iar thjrmxugransq iDxDrrg 1EjD1 " gae, Cewgxcph* jurtt lwmgt aq DpDk kcj dme_bhi

_"Hexqy_ x _Iw_emi tdjrmx0o_gr Kxgii_g&F* ag iakyg_g&K" tojrmxdgp_moxrmrr_, J_ag_ "cjqC clcpey_ kceetuj+
rmxuq_ aqxepgIr agmnmprmarmrr* gew FCrepkejC &Ht* ag FCcjlwejC éHe' tujrmxugmi_r 1EjD1 Dxrererr kee,
?r_lup kglbiar gxcknmlIrmrh¢_i r_prmrr_*aq _pp_ idprc _ ewcpcicicrt ujj_ngrqui kce* kgjwel agmnmp+
rmi iDFcrlci jarpet £ kglbiar gxeknmlmr Kewcjck ™ ¢ tegxi,

? ~créhcjxaqei icj apb dejt fmew kgjwel agmnmprmi iDFerlci jarpe

A'B ?>*DE @ F*6

E

~

~* Cxsrul _r_Rup dcjgmpmjr Bafulw dmjw_k_rmr* &q _xr §aprc* _ tujrmxugmi_r gmpmjhai
icjcricxcrr agmnmprmi~_, dpb _agmnmpr _j_rrg nmArgmpp_ _ tUjrmxuq "~ créhcjar

Cc _ewcpcici _

A) olvadas D) d_ewuq G) gxs " jgkulage
B) _gxal aeaqc E) asimp FC mlrdg_ H) pm™~_lugq
C) lecsapcbuq F) dmppugq 1) 1al+bgmvgb icjcricxaqc



00 MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM TANARI UTMUTATO

0, DCJ?B?R ~ Cvm A& igtEj* ighr, Clbm & ~cjEj* “clr
BCBSIRIT EMLBMJIMBUQ ~ DCJRARCJ 1aNXaQ

2 kugmbygi dcj_b_r cjjcICpxage qmpul cj icjj kajwarclELT _ewcpci ~cl* fmew _x* fmew kgjwel tojrm+
xugpcj ~coxajE li* kglbge rrcj dEee* fmew x _Iw_e dpclbgxep' ~cjqC clepegun_ Fmew I tajrmxgi, Cxr
gxmjeuj_ k_e__dcj_b_rqq,

? “ctexerC gxDtce cjmjt_qug_ sral Xgsxqg _xr kmlbr 8

CEW ?LW?E @CJQT CLCPEGUK? 21 IMP 4Q AQ?1 21 IMP LTTCIQXGI* F? 2 ITPLWCXCRA
AQTIICL,

Tuj_gxb igtaq i_pgitxb ¢ _x _ju“gcgerei iDxEj xmil_i_ “créhcjart _kcjwei keedcjcjIci _x Ujjarugt
I i FExbur _xmil_i_ “créhcjart _kcjwei Ick dejcjlci kece x ujjarugh i

@ 2x _Iw_e “cjoC clcpeguh_ IDtcigxgi*aq _ iDplwexcra agDiicl, clbnrepk

@ ?x_lw_e “cjoC clcpegun_ IDtcigxgi* aq_ iDplwexcragq IDtcigxgi, i i .

A 2x_Iw_e “cjqC clcpegun_agDiicl*aq _ iDplwexcragqagDiicl, P

2x _Iw_e “cjoC clcpeguh_agDiicl*aq _ iDplwexcra IDtcigxgi, cvmrepk

apb _ Fcjweq Ujjartgmi kejja _xr gq* Fmew cxcicr kgjwel thjrmxagmi 1 _i IctexxEi

1, DCI?B?R ~ Cew™CjrD™"~ t_ew rD~"Cj cew=
(LBSIRIT EMLBMJI I\/IBUQ ~ QMPMX?RMI 1aNXaQC

? F_pk_byi dcj_b_rgx_ik_ggxcpenc F_gmljet kglr _x cjCxCa* pckajferCjce quicpEj taejce ~ctagt
IiEi _x cewcqEjag aq ~mkjug iDxDrry iEjDI " gaecr,

? aghi ) ial 3/4 agli+gxsjKb Crasimp 34 gxal ) tax

@' t_g) mvgeal 3/ t_grmvgb D' tax 3/, Fgbpmeal ) mvgeal

A' k_elaxisk ) mvieal 34 k_elaxgskimvib  E' kagxiC 3/ 1_jagske+mvgb ) gxal+bgmvgb
B' gxal ) mvgeal 3/2 gqxal+bgmvgb

? pc_iagccewcljcrci ~créhcjar t j_ kogjwel pclb gxepglrp_irsi gmp™_, Dmjwr_gb _ gmpr

?*C@DAEB
Dme_jk_xb kce _qgx_"Ujwr cew cewcqEjagt cew ~mkjug
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2, DCI?B?R ~ RcewEli pclber
PCLBQXCPCXT 14NCQQAE ~ FGCP?PAFGISQ MOXRUIWNMXUQ

? lcewcbgi dcj_b_r DI _edapr ~cgxaj, Qxartlj_gxrisi _ iar dC tﬂjrmeqrqnsqr Kcer_Isjisi* fmew
kglbicrrCr ~c rsbisi qmpmjlg _x clcpeq_tojrmxig gxepglr, ?x cewcqEjaq aq ~mikjug dme_jkar tggxmlr
aq_i _ iakg_gpc_iagcp_aprcjkexxEi, KcetcewexFeriEi* fmew _ Kxgi_g thjrmxigr g “mIrf_risi cvmt
agcl bmrcpk dmjw_K_rp_,

RDjrgb ig_x 0 pur _x _jo™“gdme jk_Ti_j
—cjeCelepes—tujrmxig—axeprlr  —pagxrtctC—Iw_emi-gxid<—gxeprlr cvmrepk
clbmrepk _Iw_eg tajrmxugmi “mkjugq

Kxgi_g cewcqEjaq iaky g

_lw_eg thjrmxugmi

/\

Kxgii_g faky_g
_ “ciggelepey_ T
tujrmxug_ gxepgIr gk gxcpglr

O

clbmrepk cvmrepk cewcqEjaq “mKjuq




02 MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM TANARI UTMUTATO

3. EGYSEG
Halmazallapotok, halmazallapot-valtozasok

Cxcl _x ¢pull cjkajwarfcriEil _x cbbge kcegxepxcrr gqkepercicrt angrferEli _ repkagxergglceper
rupew™_Dr_Isjr_ip_,

?x ¢p_cjchal _dcj_b_rj_n kcemjbuqut_j* k_hb _ Fcjweq keemjbugmi kee™ cqxajagatcej igbcparferCi* ag
cxr iDterCel nérmjF_rei _ Fyulwmgguemi, ? keemjbugp_ gxalr gbC /. ncpa,

? dcj_b_rj_nmr DIUjjc_1* bc _iup nop™_1 gq keemjbF rui _ ewcpcici, ? nupmg kshiu™_I pckaj+
ferCel cew ceagxqaecq tor *gx_ik_g imkkslgivagc _j_isj ig iDxDrrEi* cxapr oxr h_t_gjmk,

MJT?QB CJ

?kgimp _x _Iw_emi ¥ jk_xujj_nmrupéj “cqxajEli* _pp_ emlbmjsli* fmew kglbcl _Iw_emr ngag
pagxcaqiai gmi_que_* x x F_jk_x__jimr_, Cxci cjpclbcxCbaqc jae Ickeé* agcnndmjweg? gjjerte gxgt

jupb 0jj_nmr>_1 iEjDI" Dxqi,

/, DCJ?B?R  Dmjwgi* gxujj t_ew imnme=
IMK@LPRET 14NCQQAE ~— BCQA?PRCQ+QXMPX?R 1aNXAQC

2xcjgCdcj_b_r>_1 Ick kglbel rsj_hbmlque hejelgi keet kor tjr_ju™_ I keeKewcjrerE i, Cxr_x ¢p_
rmtu” ~g pagxacl rggxrux ¥ _rhsi* cqerjce rujux_rmg dmpkt™ 1 ewcpcici agmnmprikksBit™_ 1 gxcbhai
Dagxc, ? FupmkdCq agmnmprmi ™ _1 kglbcl igcewrcew F_jlk_xujj_nmrgx_iaprChe jefert k_hb kcemgxrh
gqkecpereyr D™ gtcj, dew kglbcliglci hsr ksli_

2 dcj_b_rl_i igjcla kcemjbug_t_1*c>Cj laew fcjweq,

Dcpy h¢j rsbh * fmew _ tax _ DDjbDI kglb _ Fupmk £ _jk_xujj_nmr>_1 cjCdmpbsj, 2xml emlbmjimbmrrt
t_ml kg _hejjckxC _ taxpe _x ceweq ujj_nmrmi ™ _ I, Togxentpmaarmrr__ F_jlk_x0jj_nmrmi_raq_rsj_hbml+
quemi _r*aq _xsrul tuj_ogxrmrr_ ig_ Fcjweq keemjbugmi _r, T_ml kg ujjr _ n_naphal=

Taecxb cj rc ¢q _ nupmgaragmi_r _ ¥ _jk_xujj_nmrmi* gjjertc _ rsj_hbmlquemi ~créhcjcytej _ jeFergaecq
Dagxcq i EjDI~DxC kébml dpb “c_ “créndpmgmi _r _ raTjux_r>_

Halmazallapotok: Tulajdonsagok: = e Tl s et
A) jaelcke 1. j_ih_ujj_Ibe¢

B) dmjw_bai 2. pagxcaqiag gx_~_bml kmxmel_i -

C) gxgjupb 3. rapdme_r_ ujj_Ib¢

HcjDjb aqujj_ee_j _ Fcjweq nupmi_r

>|> (>0 0 T >|>|>
ol N|Pr|lo|N[F,|o]| N
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0, DCI?B?R  Fmew 1gq j isjl i urcewkuq™ =
(LBSIRIT EMLBMJIMBUQ ~ ?L?2JEELUI 1aNX4&QC

? kugmbgi dcj_b_r kcemjbug_ gmpul gxcpxcrr ggkepercicr gxghral h¢j dejf _gxl0jF rsi _x ép_ kugm+
bgi dcja>cl, PckajferCjce _ ewcpcici npcagxcl Dagxe rsbiti k_hb gxcblg kglb _ F r F_jlk_xUjj_+
nmretajrmxagrt _kejwei ~Cj grr ag_i Dr hejelgi kee, ? gxsjykuage cjjelrarcg dmjw_k_r_ benmxaage
&igag_ncbug' k_p_br ig, Cx cew igqr_Rupg gcegrgaeecj ncrmj_Ibe,

MJT?QB CJ

F_cew_lw_e cewgi F_jk_xujj_nmru™¢j cew kuggi ~_ _j_isj ur* F_jlk_xujj_nmr+tujrmxugpcj ~cgxat
JENE, 2 F_jk_x0jj_nmr+tujrmxug Ick kgt kglr _ F_jlk_xajj_nmrmi iDxDrrg urkelcr,

Rsbhsi* fmew £ jlk_xujj_nmr+tujrmxugmi_r gq ¢ Icpeg_tujrmxugmi §aqapgi,

? kce_bmrr tujrmxtugmi aq _ Fmxxuhsi r_prmx¢ clcpeg_tujrmxugmi qcegrqgaedtcj bb kce x altalanos
gx_ojwmi _r

_hae mjt_bug_ 3 clbmrepk dmjw_k_r
_elx agcnndmjweaarig_ ¥4 cvmrepk dmjw_K_r

_ tax dmpp_jug_ 3 clbmrepk dmjw_k_r
_gxUp_xhae cjrélagec- ¥4 clbmrepk dmjw_k_r

_taxd_ewdq_ 3 cvmrepk dmjw_k_r

? kce_bmrr najbui _j_nhul hejjckexb _ dmjw_k_rmi_r clcpeg_tujrmxug gxcpgIr
_asimpmjt_bug_ 3 clbmrepk dmjw_K r

_ xqap bepkebage 3 cvmrepk dmjw_k_r

_heb gxsTjgkujua_ 3 clbmrepk dmjw_k_r

_x cqCtax cjnupmjetq_ ¥4 clbmrepk dmjw_K r

_nlp_jcag_ncbug_ 34 cvmrepk dmjw_k_r

Dme_jk_xb kce gx¢™_1 _qgx_"ujwr

? gxgjupb _Bw_e dmjwaiml Iwu tujgi* _ dmjwaimlw jae lckéta tujgi* _ gxgjupb jaelckéta tujgi émjt_bugt
dmppuigt gxs~ jgktiage” cBbmrepk dmjw_k_r, 2 dmpbarmrr éjcaq_ncbugt d_ewtq® cvmrepk dmjw_K _r,



04 MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM TANARI UTMUTATO

1, DCI?B?R ~ Cvm A& iatEj* iglr, Clbm &£ ~cjEj* ~clr
PCLBQXCPCXT 14aNCQQ4AE ~ DCIMQXRUQ

2 f pk_bgi dcj_b_r kcemjbug_*gjjertc cl Ici cjjclCpxage qmpu I h¢ jeFerCoae wajgi _pp_* Fmew igbcpEj+
D1 kagjwe I Fgo lwmgguemi t_ 11 _i_x clepeg_tojrmxtqq_j i_nagmj_r~_ I, Fcjwpe referCi* cjkajwarferCi
_x clbmrepk ag cvmrepk dme_jk_ i, apbekeq dejp_hixmjlg ¢p_ taeal _x Eewlctexerr janagqCby ep kmrt
kcjjwej hej gxekjajrerferC _x clepeg_tujrmxuq > 1 _x cqercl gqf ¥ Iglag FCkapgaijertckejict
baq

I_paguai cewgi dcj_b r__iakyg_bmjemx_r>_1_x tmjr* fmew _ iDtcricxC F_jl_xujj_nmr+t0jrmxagmi_r iar
agmnmpr™_ icjjerr maxr_lgsi* aq kee icjjerr _blgsi _agmnmpr Ictar, Mjbb kce rcgq_dcj_b_rmr

F_jk_xujj_nmretujrmxugmid mjt_bug
jcagq_ncbug
nupmjeuq
dmppug
d_ewuq
gxs”jgkujcbug

clbmrepk cvmrepk

mjt_bug* dmppugt nupmjeuqt jcag_ncébugt

gxs”jgkujcbug d_ewuq

2, DCJ?B?R ~ Dmjwr_gb _x Ujjartugmi srul iDtcricxC kmlb_rmi_r
BCBSIRT EMLBMJIMBUQ ~ T6Q0X?JaNT I'TTCRICXRCRAQ

" F_cew_lw_eqgxsTjikuj* _iimpagxgjupb”¢j jae Ickeéta tujgi,
? gxgjupb heb kmgr Ick tujr jae Ickétar refur Ick gxs”jokujr,
' F_ . EA#mqhae clcpegir tegx dejt i imp keemjt_bf

? . EAmq hae kmgr Ick mjt_br kcee* reFur Ick terr dej ¢ lcpegr,
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4. EGYSEG
Egés és thzoltas

Cxr _x _Iw_epagxr kglbclianncl _ igapjcrei ~cksr_ruqut_j apbckeq icxbelg K b oxr iDtery
dcj_b_rj_n DIujj¢ dcjbmjemxtq_* aq _ Fejweq keemjbugmi rggxraxi_,

?x cbbge keeggkepr _j_ndme_jk_i gqkéarjagapc h¢ jeferCgaecr _b _dcj_b_rj_n* igbcpEjFerlci _ Fyu+
Iwmgquemi, ? kcemjbugfmx /. ncpa qxE i gaecq,

MJT?QB CJ

2x ¢jCxC épuiml kip gx¢ tmjr _ppcj* Fmew _ tujrmxugqmi_r kgjwel iar 1_ew agmnmprp_ mgxrhs i* aq Fmew
cxcicr kglbge clcpeg_tujrmxuq 1ggapy, ?x cewgi jeeggkeprc™ ™ aq jcedmlrmg_ "~ iakyg_g tujrmxug _X
aeaq, ?x aeaq jcferj_qqE*ewmpgtt_ew _iuppm™>_luggxcpé, Barjecedmlrmg_~ " dejrarcjc _x aeferC _Iw e
aq_x mvgeal, ? ewmpq aeaqfext kejwer kglbge dalwhcjclgae iagapt ag pDtgb gbC j_rr x_hjgi jct kae x
Eewlctexcrr ewsjj_bugg FCkapaai jer gq dmlrmg,

?x aeaqqxéi aprcjck cl tatc _Iw_emi pc_iageh_mvgeal Icj* kejwlci gmpul §EjDIDxC mvgbmi icjer+
keznek.

/, DCJ?B?R  aecqq 1anxcjcr cl

(LBSIRIT EMLBMJIMBUQ ~ ?L?JEEGUT 1aNXaQC
2?x cjqC iar dcj_b_r aajh__x aeaq dejrarcjeytcj* gqkaptegtcj t_jé gqkcpicbag,
? 1agx najb__j nhull ceagxargb ig_x _ju” “ggxccewcljcrcicr

t g ) mvgeal 3/, t_gtmvgbt aq clcpeg_gx_"_bsjdcj
_jskalgsk D mvgeal ¥/ _jskalgskmvgb*  aqclcpeg_gx_~_bsjdcj

k elaxisk + mvgeal 3/, k_elaxgskmvgb* agclcpeg gx_~_bsjdcj

0, DCI?B?R ~ Ujr_julmaarq
BCBSIRiT EMLBMJIMBUQ ~ CJi PCJaNT I'TTCRICXRCRAQ*
JULAITTCRICXRCRAQ

Dchexb ¢ kmlb_rmi r

" 2x _lw_emi mvgeal Icj t_j¢ cewcqEjaqcimp mvgbmi icjericxlci,
?x aeaq mvgeal Icj t_j¢ cewcqEjagt reFur _x aeaq gmpul mvgbmi icjericxIci,

“t?x _lw_emi aeaqcimp clcpeg_gx_~_bsj dcj* aqg ¥ cew dmjw_K_r~_1 clcpeg_gx_"_bsj dcj* _1imp _Xx
cvmrepk dmjw_k_r* refur _x aeaq clcpeg_tujrmxuq gxclkenmIrhtu™¢j cvmrepk dmjw_K _r,



06 MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM TANARI UTMUTATO

1, DCI?B?R ~ Mijrq rExcr
PCLBQXCPCXT 14NCQQAE ~ @CQMPMJIUQ

? réxmjrug kebh_ ggkepert r_n_gxr_j_r dcj¥_gxlujug_* Ick 1ancqgaedchjcgxrag, ? dej_b_r kcemjbuqur
cewpagxr cewallg r_n_gxr_j rmip_* kugpagxr _x ¢p_ cjchal jurmrr §agapjcrcipc _j_nmx¥ _risi, Dmlmg
kce cqxajly_ewcpciciicjt fmew kcjwgi rExcr Ick apbckeq* aq kejwgicr rgjmg taxxcj mjr_1g

Fmew_Imjr_Iubcj x _ju™grExcicr= Ceagxargb ig_x U pur HcjDjb _juFExugq_j* fmew _réxmjrug gmpul _x
aeaq kcjwgi dcjrarcjar qxE Ircrrcb kee

_xaeferC_lw e _ réxmjrig kcbh _ kcegxE Ircrerr dejrarcj
aeg ewcprw_ jer_i_pmk aefcrg _lIw_e - mvgeal - ewsjj_buqy Fgkapgaijcr
“clxglrhx homokkal aefcrg _lw_e - mvgeal - ewsjj_buqy F§lkapgaijcr
euxrhxfcjw - N - . N e
el cjxupmk _ euxr aefcrg _lw_e - mvgeal - ewsjj_buqy Fgkapgaijer
ra”mprhx nmpmjrct_j aefcrg _lw_e - mvgeal - ewsjj_bugg Fglkapgaijcr
aeg ewcprw_ taxxcj jeD bk aefcrg _lw_e - mvgeal - ewsjj_bugg Fglkapgaijcr

2, DCJ?B?R  ?x aeaq dcjrarcjcy
IMK@6L?RT 14NCQQAE ~ IMK@6LUJUQ
Nggr_ cjemlbmjimbmrr _xml* fmew _ tax _x aeaq iar dcjrarcjar gq kcegxE Ircrg cewgxeppe,

Kgjwe l ntpmagragmi ™1 jeFerle ierrCr igtdj_oxr_lg_x aeaq fupmkdqrarqa Cj=HcjDjb ~créiicj _dcjrarcjct
icréaeferC _Iw_ed E, mvgeals O, ewsjj_bugy FClkapgai jers H™ aq gpb jc _x Dggxcq jeFergaecq nupmaardiqr

a'mM aF M F

3, DCI?B?R  1_isiimhlg
(LBSIRIT EMLBMJIMBUQ ~ I16XUPUQ

2 lcewcbyi dcj_b_r cew iigq ¢p_ taeq hirai pagxc gq jeFer, ? dcj_b_rmi kcemjblq_ srul ~coxajiEi kce
_ kcemjbugr

Kcjwgi Ick gjjoi _ dejgmpmjug™_= FExb ar Tuj_gxragmb_r glbmimjb
d_aeaqc “clxgl dedge  ekagxrag eux aeaqc k_elaxgsk aeaqc age_pcrr_ gxxug_

Glbmijugs _x ckaéagxraq j_qqE aeaqt  rD™ g ewmpgt dalwhcjc lgaeeci hip,
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5. EGYSEG
Osszefoglalas

/, DCI?B?R ™~ 16 JCOX 14KG61SQ=
BCBSIRIT EMLBMJIMBUQ ~ JULAITTCRICXRCRAQ

" 2 iakgisqmi togxgedjid _x _lw_emi tgqcjicbagart Dggxcrarcjar, ?igi tyxgedjl i t j kot igtulagg
ckcpci,
Refur _ iakgisgmi igtulaqy ck  cpci,

T F_r_Isjmk _ iakgurt keeaprck _x _Iw_emi tyqcjicbagar, F_ kceaprck _x _Iw_emi tgqcjicbagart
tgewdx Iy rsbmi _ iDplwexcrckpe,
Refur F_r_Isjmk _ iakagur tgewdxdg rsbmi _ iDplwexcerckpc,

0, DCIJ?B?R  Mb_+aq tyqgx__j_isjugmi
IMK@GL?RET 14aNCQQAE ~ T?PsUJUQ

Cx_dcj_b r_F jk_xujj_nmrmi cewkudq™_t_jéur_j_isjuqul_i jcFerCqaecyr ew_impmjr_rh_, 6rr kcehct
jelgi _jaelckeé _lw_e gxgjupbbu _j_isjuqul_i cgere gq F_r keemjbug t_I* be cxr Ic kmlbhsi kce
cjCpc

F_rupmxb kce* fmew cew _bmrr ¥ _jlk_x0jj_nmr kgjwel kuggi £ jk_xujj_nmr™__j isjf rur ? ~créhcjjcj
bmjemxx ? nupmgmi_r apb ~c cewtcew jmk i T _

Jaelckés L
Dmjw_bai8 F
Qxgjupb8 S

jcaq_ncbuq igag_ncbugq

oxsjoktagc olvadas nupmjeugt dmppuq

apb _ jmk<gimi _j_rrg nmlrgmpp_ ¥ jlk_xujj_nmr+tujrmxtgmi Ictar



1. MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM TANARI UTMUTATO

1, DCJ?B?R  ?jimqg gx_ " Ujwr
PCLBQXCPCX¥ 14NCQQAE ~ BCDHLAUJIUQ

C cl _f pk_bgidcj b r~ 1 xaeaqjalwcear dme_jlk_xxui kce cew kmlb_r~ 1, Cx qcegrfery Cicr
_iDtericexC ¢p_gagxukmliapag cl gq,

FRNENEN

g igdchexaqei dejF_gxlujuqut_j ¥ rupmxb kee* Ky _x aeaq

aeferg _lw e cewcqEj

mvgeal Icj véltozas

?x aeaqmjw_1 akyg g tujrmxiq _kejwlci gmpal _x aeferC _Iw e x mvgeal Icj cewcqEj,
2, DCI?B?R  Dgxgi_t ew iaky =

BCBSIRIT EMLBMJIMBUQ ~ TUJ?QXR& I'TTCRICXRCRAQ
?x _lw_emi tujrmxug_g t_ew Kxgi_g tujrmxugmi* t_ew iakyg_g tujrmxugmi,

?x aeaq Ick Kxgi_g tujrmxug* refur _x aeaq iakyg_g tujrmxua,

3, DCJ?B?R ~ Nup icpcqrergi
(LBSIR{T EMLBMJIMBUQ ~ ?L?2JEEUI 1aNXaQC

Kcjwgi qx¢ gjjoi _x Epcq raej_j_nmi~_=&pb ~c _ kce_bmrr_i iDxEj _ kcedcjcjC gxér

4, DCJ?B?R  aetc _t
BCBSIRIT EMLBMJI MBUQ ~ CJuIPCJANT I'TTCRICXRCRaQ

Ceagxargb 19 _ kmlb_rmr

?x mjw_I dedgrr _kcjw Ick hup dalwhcjclgaeecj* aq Fmagx_
ckagxrag aq _ pmxgbugmbuq gq aeagt bc Ick iagapg dalwhcjclgae* ag fmagx_

ket a folyamatokat is j_qqE aeaglci IctexxEi,

~~

fibce 88 kcjce ; tax 88 rhix
dalw tax eCx f ks
j_icFux 88 anEjcr ; ¢ 88 clcpeg_
_lw e ksli_ clcpeg_ cpg
raej_ 88 angrg_Iw e ; igmj_h 88 clcpeg_dmppug
dbjbeux “clxgl clcpeg_dmppug iCoxal

ibCr gealwcjt j_qqE aeaqlci IctexxEi, Az
gbCr gealwcjIci* cxapr cxct




2. MODUL
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DCHICQXRCLBG 1aNCQQaECI

Imkncrclag timknmiclg

F_jk_xianxag ~cgmpmjug + +

BcKlgujuq + +

Felosztas + + +

Qmpianxag gmpianxC mgxrajwmxug +

Fgcp_pafyisq mgxrujwmxug +

Nepksrujug

T_pgujtq +

Ik gl jig + - +

Tgoxcq pagxF_jlk_x ianxaqc g +

Bcga_pregtgxmpx_r ianxagc +

Kapcsolas

Tuj_gxrug o

Dcjrarcjianxaq o +

CjCpcjanC iDtcricxrerag = + +

Tyqax_janC iDtericxrerag +

T0j_gxr¢ iDtcricxreraq + +

JulaiDtcricxrerag +

1t _Irmpmi

1 gxupug

Uricbmjug

?1_jcegui 1anxaqc + + + +

Qmpmx_rmi §&nxagc +




12 MATEMATIKA ,B” =« KEMIA = 7. EVFOLYA TANARI UTMUTATO

?LW?EC F?2IK?XMI

2 0, kmbsj szakmai feladata cewaprcjkécl _x* fmew iar kglbcll_ny _Iw_eml* _jctceCl ag _ taxcl
icpegxrEj “ckesr_qq. _x _lw_eagmnmprmi_r, ?x cjckci* tcewEjcrci* ictcpaicit mjb_rmi dme jkaor
kceeygkephai _ewcpcici* iDI Iwegxceppej rsbh_1_i cxci iDxDrr iEjDI~gaecr rel Iy, 2 rmtd” g kmbsjmi+
> 1 gq iglujimxgi jeFerCoae cllci keercpekragape, 1gckejichC gxepen hsr¢™>cl _x _Iw_epagx™cl _
iDplwexertabejck Ici g,

A fogalmi gondolkodas dchjcgxrage grr _ iEjDldajc _Iw_eagmnmprmi gqkaptcglci keegqkeprerage, Kgapr
ictcpai _ ictepai* kg _x cjcew kyrCj tcewEjer _tcewEjertagcjck _xcjck, 1akyg ghcjci* _rmlgxcpiicxer
qqkepere 1ajiEjt be kaup cj jeFer icxbelgggkepicbly x _rmkmi _xmImg* gjjertc iEjDI™DxC tmjrut_j,
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1 EGYSEG
LevegO es viz

Cxr _dcj_b_rgmpr Ick icxbFerEi iDxterjclEj x cjCxC kmbsj srul, H t_gmjmk* fmew _x cxr kcet
cjCxC ¢pull _jectceCtaq 11 i tabcjke jecewcl _rak_, ? dcj_b_rj_n kcemjbuqdr ncbge _ tax Ujr_julmg
rsj_hbmlque_gr ggkcprerC ¢p_ taeape rcewkd,
2 dcj_b_rj_n kcemjbuqufmx gxE i gaecq gqlkcpercis

~ _jetceC aq tax Kxgi_grsj_tbmlque_g*

~ ictcpaici* cjcewci dme_jk_ aq cxci dC™ rsj_hbmlque gt

~ bcgxrgjjujr tax dme_jk_,
?x srmjqc dej_b_r kip _ iDtericxC épip_sr_j* be cewgxepécl keemjbf r¢, ? dej_b_rj_n kcemjbugup_
/. ncpacr gxulhs i

MJT?0B CJ

2 iDtcricxCdcj_b_rmi _ “clIElicr iDpEjtctC ajrerC jetceCpCi* aq _ gxglral jardmIrmgqueE taxpCj
gx¢jl_i,Cx _iar_Iw_e kglbcll_ngajcrEli~cl 1_ewnml dmlrmg gxcpencr hurgxgi, 6gkcpIEN T icjj
rsj_hbmlque_gi_r* fmew tabcjkEi “cl* _ iDplwexcrtabejck ™ cl kg gq pagxr rsbisli tcl Iy,

? dcj_b_rmi kecemjbuqt™_1 qeegrclei _x cjCrrEi jj¢ igicjcIragei* gjjerte keejatC rsbugmb* gkt
pcregb,

/, DCJ?B?R  Lck jurisi* kaegyq grr t_1
BCBSIRiT EMLBMJIMBUQ ~ CJi PCJaNT I'TTCRICXRCRAQ

2 dcj_b_r aajh * fmew apxaicjrcqqc _ ewcpciciicj* _ jetceC dC _jimrcgl i aq _ jetceC Kxgi_g rsj
bmlque gl _i gxmpmg DogxcdEeeaqar, Lck jefer _ “cllc jatC mvgeal najbusj gxgjipb, Kcehcewxc lbC
fmew x _pulwj_e igq kel lwygae cl hejeljatC _jimrei iDxDrr jefer gxgjupb* be _ dC™> _jimrci rsj_ht
bmlque_g urrctCblci,

IDtericxreqqr aq dchexb ~c_ kmlb_rmi_r

_" Cew Dggxcrerr _lw_e _iimptaqaq_ i _iimp ictcpai* ¥ “cllc _x DagxerctCi keeCpxgi cpeberg rsj_ht
bmlque_gi_r,

2 jetceC ictcpai* refur “cllc_x DogxerctCi*_ Igrpmeal* _xmvgeal agcewa™ _Iw_emi keeCpxgi cpebery
rsj_hbmlque_gi _r,

> 2 ictepai “cl _x DggxerctCi keeCpxgi cpeberg rsj_hbmlque_gi_rf cxapr Kxgi_g kébaxeped icj gxarto+
j_oxrF_rci,
? jetceC ictepai* refur DogxerctCy Kxgi_g kebagxepei icj gxartlj_gxrf réi,
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0, DCI?B?R  ?x gmlaqcpajr Ick bcagxrgjjujr
BCBSIRiT EMLBMJIMBUQ ~ DCJRARCJIIANX4&Q

C "cl _dcj b r_ I ew_impmjr_rf rmsi _ bcgxrgjjujr tax dme_jkar,

? 1_ew créq rarcjkmlb_r Kewcjkeq cjmjt_qug_ srull toj_gxb ig aq i_pgiuxb ~c¢ _ Fcjweqg Ujjaragmi
“créhcjart aq FExb Ur _ Fcjwrejchciar

? TéaX ?1IMP aQ AQ?1 ?11IMP BCQXR6JJUJR TaX* F? LGLAQCLCI @CLLC MJIBMRR
?LW?EMI,

2+ Cx _ tax Ick begxrgjjujr tax* ag Iglagclci “cllc mjbmrr _Iw_emi,
Cx _ tax begxrgjjujr tax* ag Bglagclci “cl hc mjbmrr _lw_emi,

Cx _ tax Ick begxrgjjujr tax* aqr_pr_jk_x mjbmrr _Iw_emi _r,

B* Cx _ tax begxrgjjujr taxtag t_11_i “cllc mjbmrr _Iw_emi,

1, DCI?B?R  Lck jurhsi* kaeqq uprf _r
IMK@GL?RET 1ANCQQAE ~ IMK@6LUJUQ

? T _pk_byi dcj_b_r _x cewpc qEjwmg mb¢ jetceCaxcl Iwexagpe gxeper la dejfatly _ Kewcjker, 1 gaggr
ggkecpicbferlci _ ial+bgmvgb* gjjertc gxal+kmiImvgb rsj_hbmlIque_gt_jgq, C™~cl _dcj_b_r~_ T gxglral
T _r keemjbug t_I* be exr Ic kmlbisi cjCpc

N_Li_moxrujw__ jetceCtcj i_nagmj_rmg mjit_gktlwmi™ 1 1D jaegxcl lwexC _Iw_e Ictatcjgqr_jujims
xmrr* kglr najbusj _ ial+bgmvgb* _ gxal+kmliImvgb* _ nmpgr,

2xml embbmjimbr_i* fmew kgjwcl iardajc elx ¢j ujj¢ ictcpaicicr rsblul i cjCujjar_lg _ Igrpmeal*
mvgeal* ial+bgmvgb aq gxal+kmlmvgb ictcpaga™Cj,

lagxarg _ dCxCnm€ _p_ i~ rcgqgjwel nupmgaragmi_r_etxmi Ictce cjCrr Ujjé ~créi qeeqrqaeatcj

A) mvgeal
B) 1al+bgmvgb
C) Igrpmedl

D) gxal+kmlmvgb

\ 7\ 7\ /
20 A ?*B

\ 7\ 7\ /
A'B @ B( @A

HcjDjb aqujj_ee_j _xr _ nipmgardgrt _kcjwgi ag_i kapecxC euxmi_rr_pr_jlk_x
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2, DCI?B?R Ky _ ictcpai=
PCLBQXCPCX¥ 14NCQQAE ~ BCDHLGEUJUQ

g igdchexaqei dejf_gxlujugut_j dme_jk_xb kce* kg _ ictcpai

kcegpxgi cpebery

Kxgi_g kebagxcpei Dagxcrerr _Iw_e rsj_tbmlque gi r

Dagxcrctgi gxartuj_gxrf_rci

2 ictcpai mjw_1 Dggxcrerr _lw_e* _kcjw cl _x DggxerctCi keeCpxgi cpeberg rsj_tbmlqle gii_r* ag cxapr
Kxgi_g kebaxepei icj gxartuj_gxrf_rci,

3, DCJ?B?R  P_ibpclb c
PCLBQXCPCXT 14aNCQQAE ~ DCIMQXRUQ*
(LBSIRIT EMLBMJIMBUQ ~ QMPMX?RM1 14NX4QC

jetceC

eux
runjujh_ _x aeagqr
ictcpai

mvgealpc agq Igrpmealpc “mirf _rc

_"Tujme_gb gxar _rsj_hbmlIquemi_r*
aq _bh Icter _agmnmprmia 1_1i

/, elx

0, mvgealpc ag fgbpmealpc “mirf _rc
1, gxc 1 lwexCbFer

2, gxalrcjcl

3, runjujh__x aeagqr

4, reéxmjrugp_ F_gx B0jhui

gxc 1 lwexCoFer
gxalrcjcl
jardm IrmqqueE

5, ictcpai gx_er_j_1
6, jardmlrmqqueE
7,qx_er_j_1 mvgealpc ag Igrpmealpc “mlrf _rc

/., mvgealpc aq Fgbpmealpc "mIrf_rc
//, dmjw_bai

réxmjrugp_ F_gx Bajhui
dmjw_bai

~' Dmjwr_gb _ rsj_hbmIquemi dcjgmpmjuqur

eux

runjujh__x aeagr

gxc 1 lwexCbFer

gxalrcjcl

mvgealpc aq Fgbpmealpc “mlrf _rc
ictcpai

mvgealpc ag Igrpmealpc "mIrf rc
jardm IrmqqueE

gx_er_j_1

réxmjrugp_ F_gxBajhui

2 qmp cjtcs 0 jetceCt 0 iDxDet / taxt 0 jetceCr 0 iDxDgt / tax,
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2. EGYSEG
Oldatok

Cxr _x ¢pur gq _ iagapjerci icj apbckeq icxbelg nj, q¢ mjbog_ tax™cl* rip_kapjcecl DkceEi Dqgxct
_bcebgi *gjjerte r_Isjciagapjer dmplkthu™ _1 _ewcpcici Iafullw cewgxcpé mjbF _réqueg iggapjcr taecx+
nek.

Cxci srull rDjrgi iy _dcj_b_rj_nmr*_iup agmnmpr™_1* _Fmew _r_Isjciagapjcrlaj Ejlci* be jeFer cewat
lgjce gq, ? dcj_b_rj_n kcemjbug_i~, 7. ncpacr tcgx gealw c,

MJT?QB CJ

?x _ju”"gdcj_b_rmi _ kglbcll_ngajcr cl 1_ewml dnlirmg _Iw_emii_j* xmjb_rmii_j i_nagmj_rm+
q_i, ?x mjb_rmi gq Dggxcrerr _lw_emi* mjbcaxcp™Cj aq cew t_ew rD™ ™ mjbmrr _lw_e™¢j anEjlci dcj,
2x0jr_ju_11_ewn™™ kel lwggae cl icjchjatC dmjw_baimr gxmirsi mjbcgxeplei IctexMgt igge™
kel lwggae cl hcjchjatC rdD™ ™ lwgpe gxgjupb _Iw_emr ncbge mjb_Ibc _Iw_el i Fithsi, F__x mjbc+
bug kcerbpralr* _xmjb_Ib¢ _Iw_e Fcjwerr mjbmrr _Iw_epéj ~cqxajENlT,

/, DCI?B?R ~ Mrrfml iggq npc " ujf_rmb
(LBSIR{T EMLBMJIMBUQ ~ ?L?JEEUI 1aNXaQC

Dmjwr_gb
asimp -+ tax — asimpmjb_r
qc -+ tax — qémjb_r
gx¢b_gi_p el -+ tax — | gx¢b_“gi_p ¢l _tmjb_r
Ujr_juImaarg

oldat

mjbmrr _lw_e -+ mjbégxep
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0, DCI?B?R ~ IDtcricxreqq
BCBSIRIT EMLBMJIMBUQ ~ JULAITTCRICXRCRAQ

Dchexb "¢ kmlb_rmr

~~ =

2xmjb_rmi D™ imknmlclq™Cj* mjbmrr _lw_e™¢j agq mjbéaxcp™Cj tjjc _Iw_emi, F_cew _Iw_erD™ ™ imk+
nmiclgrr_pr_jlk_x* _iimp_x Dggxcrerr _lIw_e,

Rcfur az oldatok Dagxcrerr _Iw_emi,

1, DCJ?B?R  ?x mjbcbug dmjw_k_r_ggq clcpeg_tujrmxugq_j hup
BCBSIRIT EMLBMJIMBUQ ~ DCIJRARCJI1aNX4Q

2x mjb_rmr kglr _lw_emr éclbgxcpr' tyxgeljt_ dcjgbaxFeriEi* ew_impmjr_rf risi _ “cjgC clepeg
dme_jkur*aq_x clBci tujrmxto_gt_j i_nagmj_rmq dme_jk_i_r,

2 iDtcricxC kmlb_r _j nhdl i_pgiuxb ~c _jcFergaecq: aq FExb ur _ Ick jefergaecq cqerci ~créhcjar

?XMJIB&BUQ ?2 1 IMP 4Q AQ?1 ? 1 IMP CVMRCPK* F? CLCPEG?JC?BUQQ?J HUP* C1 IMP ?X
MJB?R ? ITPLWCXCRALCI CLCPEGUR ?B UR,

2* ?2xmjbcbug qmpul _ ibplwexer i_n clepegurt _ dmjw_k_r Ick cvmrepk,
2?x mjbébug gmpad _ iDplwexer i_n clepegurt _ dmjw_k_r cvmrepk,
2x mjbcbug gmpal _ iDplwexer _b ur clepegart _ dmjw_k_r Ick cvmrepk,
B ?xmjbcbug gmpul _ ibplwexer _b ar clcpegurt _ dmjw_k_r cvmrepk,

2, DCI?B?R ~ Ky kqgimp mjbcbyi=
IMK@L?RET 14aNCQQAE ~— T?PsUJUQ

@up _ iakyg_gDggxcdEeeaqeicr Ick gqkepyi* apbckeg x mjbF_réque iapbagegtej dmej_jimx Mg, ? Icewct
bgi dcj_b_r kcemjbug_ gmpul dmBrmg rggxrax B¢t kgr gg hejelr _x* Fmew mjbcbgi* gjjertc fmew cew _Iw_et
“¢j rsbmitc mjb_rmr iagxarcly,

?x mjbcbug Fupmk dejrarcjrCj dEees _x mjbcgxep kgl CoaearCj* xmjb_Ib¢ _lw_e kglCqaearCjaq_ fCkap+
gaijerrCj, ?x mjbcbug toxgedj_rafmx reFor tojrmxr_rf ik _x _Iw_emr (A), _x mjbcgxep kgl Cgaear (O) ag
_ FCkapaaijerer (H) 9ot be kmar ag_i iar ralwexCr tjrmxr_qgs i cewkuqg srul Nepgxe _x ek kglb+
cew fmew _ thjrmxr_rugr kagjwcl gmppclb™cl taecxxEi Kgjwel jeFerCqaecicr rsbax cjianxcjly= Aq_i _
créiicj hejbjh

M >F M F

M 2 F? FM
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3, DCJ?B?R ~ F_gqmlj¢ _ F gmljc™_1 mjbchgi hj
PCLBQXCPCX¥ 14NCQQAE ~ DCIMQXRUQ

Tujme_gb gxar _x _Dw_emi_r*ag_bh Ictcr _agmnmprmi 1_i

qc asimp mj_h trr X0ap t g
Ick mjbcbyi mjbcbgi
tax cl “clxgl~cl
vatta vas
qc olaj
asimp X0ap
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3. EGYSEG
A viz alkotorészei

apbckeq _x ¢pir _ Fmddk_ 1 1+dajc tax mlré ~cylbgruqut_j icxbelg, ? ewcpcicicr _pp_ iapFeriEi*
kmlbhti cj* gxcpgIrE kg tupF re,

Gghkar h¢ jeferCoae Iwajgi _ aky g tujrmxagt clbmrepkt cvmrepk dmjw_k_r* cewcgEjagt ~mkjig dme_j+
k_i ggkarjagapc,

DmIrmg Ehdme_jk_i8 _x cjck* tcewEjert aq tyqqx_rapC _ ictepai,

? dcj_b_rj_nmr kglbclianncl x ¢p_ taeal icjj kcemjb_lgsi* _ iggapjcr cpcbkalwalci kcercigl+
ragc dmlrmg ¢ ~Cj _ qxcknmlr™¢j gq, ? keemjbugp_ i, /. ncpacr _bisli

MJT?QB CJ

2x ajcrE i fDx 13jiEjDxFercrjcl tax tcewEjer, Pagxcaqiag™cl iar fibpmeal+ ag cew mvgeal rmk
i_nagmjcbgi cewlkgfmx iaky_g iDragacj, Cxr _i_nagmj_rmraq_i iakq_g Erml* cjcirpmkmg up_ Kk _j
rsbhsi “mlr_lg, Ciimp iargxglhrcjcl* gx_er_j_lI elx icjericxgi* _x cjckei agmnmprhu™_r_prmx¢ b+
pmeal aq mvgeal, F_ iar pagx Fybpmealr ag cew pagx mvgealr aq_i DggxcictcpEli* cew bspp_léelx
Icté ictcpaicri_nsli, F_ kceewEirisi* _iimp _ fibpmeal taxxa ae cj* cx kip iakyq_g tujrmxug:
kcpr Eh _Iw_e icjcricxcrr,

/, DCI?B?R  ?x cewgi ajrcr-* _ kuggi pm™ " _|
IMK@GL?RET 1ANCQQAE ~ IMK@6LUJUQ

?x ¢jqC dcj_b_r keemjbug_ gmpdl Ick gx_"_b cjdcjcbicxly _ppcj* fmew _ kcemjbug™ I _x _jimrci
Ictc* hcje gxepencj, Cxsrul dmlmg ke cgxajlgt fmew kgjwclci _x _pullwmi _ jetceC cl* gjjerte
bspp_Iceux 1

2 dcj_b_rl_i kglbDggxc Fupmk kcemjbug_t 1,

lakg gx_iiDpDl Ipggredai _x cjcky euxmipéj r_Isjr_i_rew_impmjrui, ? igapjcrci cjtaexaqe srul _xr
_dej_b_rmr i_nrui* fmew _ Fybopmeal (H), x mvgeal (O), aq _ Igrpmeal (N) icxbC créglci qeceqrgaeatc;
ianxcjcr™cl Ujjarg_1_i cjC iar imknmlclqCj 0jj¢ elixcjcewcicr,

Kgjwel kcemjbugmi _rr_jujr_i Bpggredai* £ kglbel ~“crh cewgxcep gxcpencjfert ag _x cjcewianxaqlaj
iEjDI™Dxg gmppclb Ick gxukar Eh kecemjbugl_i= Cew+ cew laewxcr™c cewtcew ~cré icpEjhDl

F M M N F FL

Kcjwgi cew I_ewml tcgxajweq elxcjcewt gjjertc _kejwgi cew ajrerC- cjcew DagxerctCyr r_pr_jlk_xx_,
Taecxbcjrcgg_dcj _b_rmrt k_hb Ictexb kee _ iar euxcjcewcr

2 pm™>_lugtegxajweq cjcew DagxerctCos Fybpmeadl ag mvgeal Ictct bspp_lceux

2x ajrerC- cjcew DggxcrctCes mvgeal aq Igrpmeal Ictcs jetceC
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0, DCI?B?R ~ Fmew_1 gxcbfcrC gxar- _ tax=
BCBSIRIT EMLBMJIMBUQ ~ TUJ?QXRUQ
Cewgi iakyg cpul _dcjcjC _xr kmlbr 8
? TéX T?EW 1aK6?6 ORML* T?EW CIJC1RPMKMQ UP?KK?J @MLRF?R& TQQXCRCTHG6PC,
I _pgiaxb ~c_xr_ toj_gxr_kcjwgi _dejcjC tjjardg__j_nhul jeFergaecyt ag FExb ur _xrt_kcjwgi Ick

@ 2 tygxer 1akg g Erml thj_gxrisi gxar DggxerctCopet ag Ick cjcirpmkmg 0p_kK_j,

@ 2 tyxer Ick iakyg g Erml tuj_gxrisi gxar DogxerctCype aq Ick cjcirpmkmg 0p_ kK _j,
2 tygxer Ick iakyg_g Erml t0j_gxrhsi gxar DogxerctCopet £_Ick cjcirpmkmg Up_ KK _j,
B* 2 tyxcr iakyg ¢ Erml tuj gxrisi gxar DgaxcrctCopct cicirpmkmg ip KK |,

2r_lupexr _ 1_ew crétcjgpr igcjchragr Ick dme_br_ cj, Pck&JiEi* rc rsbmb* kgapr bDIrDrr sew 2 laew
jcFerCoae iDXEj FExb _ju _xr _x Ujjarugrt _kcjwgicr _r_Bp cjdme_bh_

1, DCI?B?R ~ Réx™Cj tax
(LBSIRIT EMLBMJIMBUQ ~ ?L?2JEEGUI 1aNXaQC

Ceagxargb 19 _ gxccewcljcrcicr

k_elaxisk + mvgeal E k_elaxgsk+mvib
vas -+ mvgeal E t_g+mvgb
~ Tybpmeal+mvgb t_ew
Fibpmeal -+ mvgeal E byFgbpmea 1+km Imvgb*
_X XX

2, DCJ?B?R ~ Cjckci* tcewEjcrci
PCLBQXCPCX¥ 14NCQQAE ~ BCDHLAUJIUQ

~

2X _ju™gox_t_idejF_gxlujuqut_j dme_jlk_xb keet kg _x cjck aq_ tcewEjer

Dagxcrerr _Iw_e atomok iEjDI™Dxg

azonos cewgxcph _lIw_e atomok

Az elemek olyan cewgxcpé Iw_emi* kcjwci _xmlImg _rmkmi~¢j ujjl_1i,
? tcewEjcrci mjw_1 Dogxererr _lw_emi* _kcjwei iEjDIDxC _mkmi ~¢j vjjl_i,
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3, DCI?B?R ~ Cjck* tcewEjcr t_ew ictcpai=
IMK@L ?RAT 1ANCQQAE ~ BCOA?PRCO+QXMPX R 14NX4QC

?x Drbbgi dcj b r _11_i cjkajwgragar gxmjedjh_* fmew kgjwel ggkccpr _Iw_emi r_prmx1_i _x cewcq
_Iw_eagmnmprmi~_, Cllci cjbDlragc _x _Iw_eagmnmprmi aq _x _lw_emi rsj_hbmlque gl i _j nmq
gqkecperar dejrarcjexg, ? jeFergaecy napmami gxuk_ igjiclar aq ¢~ Cj Fupmk Fejweg,

Lcpg BcFexcl rsbh kae “cqmpmjly _x _lw_emi_r DagxcrarcjEi gxcpglr, Tagxenupmagrmrr__x _Iw_emi
Ictarag _x _Mw_ergnsgmi_r* be rmtl™ " kae Ick hsrmrr, &pb dcj _x Dagxcq jeFergaecq nupr

?1lw_emis ?lw_eagmnmprmi8
tax ictcpai
jetceC tcewEjer
mvgeal elem
X ictcpai jeteeg( ictcpai
tax( tcewEjcr jctced tcewEjer
X elem jcteceg elem
mvgeal ictcpai mvgeal ( elem
mvgeal tcewEjer

Qcearq Lépgl_i*hejDjb aqyjj_ee j  Fejweq keemjbugmi _r

4, DCI?B?R  Jmegisq
BCBSIRIT EMLBMJIMBUQ ~ T6QQX?JANT ITTCRICXRCRAQ

2 F_rmbgi dcj_b_r k_p bFf rmrrfmlp_* F_cqcrjce Ick aprEli _dcj_b_rj_n taeapc,

2x Ujjarigmi _j_nhd 1 iDtericxreqqt aq dmjwr_gb _ kmlb_rmi_r

" F_cew_lw_e tcewEjert _iimp “cllc _iEjDI™DxC _rmkmi iDxDrr iaky g ibragt_I,
? bspp_léeux™_1 _iEjDI™DxC _rmkmi iDxDrr Bglaq iaky_g iDragt refur Ick tecewEjer,
“t F__toxercjeirpmkmg up_Kk_j "mirhsi* _iimp Fgbpmeal ag mvgeal icjcricxgi,
Kmagr Ick icjcricxerr ~cjCjc Fgopmeal ag mvgeal* refur Ick “mimrrsi Up_kk j,

a® F__fybpmeal ~Cj Ick jorr tax* _iimp Ick aecrr cj,
Kmar cjaecrr _ Fybpmeal* reFur tax jerr ~cjCjc,
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4. EGYSEG
Az anyagi halmazok rendszerezése

?x ¢p_ cjchal _x mjb_rmi* ictcpaici gxartuj_gxrigy kebh gr gxcbhEd Dggxe _ ewcpcici gcesrgaeatcj*
iEjDIDg rciglrerrej _ keétcjerei _j_ncjtapct _pp_* fmew kgjwel rsj_tbmlque cjg iEjDIgae kq_rr tj+
I_i iEjDI _x DqgxcrctCi &nj, gxépaqlaj _ pagxcagiai kapcrc iDxDrrg iEjDI qgae kg rr qr™, ™ gjjertct
gxartuj_gxrugy kebmi aajhip_ & cnupjugt jenapjugt begxrgjjujog iDxDrrg 1EjDI gaeci’, Cew ri™jux_rmr gq
iagxarferE i cxxcj i_nagmj_rmg_1

Cxsrul iDxDgcl mjt_qgsi cj _dcj_b_rj_n ~ctexerC qxDtcear* ag exr iDterCel kglbcl igDIUjjc_ I mjbh
kce xr, ?dcj_b_rmi kcemjbug_ /3 ncpacr tcgx gealw™c,

MJIT?QB CJ
2 iDpEjDrrE i jatC tgjoe &tcjENi cewErr 1_ewgxukE igaqgdw _lw_eq cewgaeCj* pagxcaqia™Cj ankj
dcj, ? qmi pagxcagqia™Cj dcjanEjC pclbgxepcicr _Iw_eg ¥ jlk xmil_i IctexxEd,

2x_lw_emi_rrD>" gxcknmlr gxcpgIr gq agmnmprmaar_rhsi* gjwe l najbusj _x Dagxcrarcj* kejw gxepy I
kceiEjDI DxrcrEli egyszer( aq 6sszetett _Iw_emi_r, ?x cewgxcpé _Iw_emi ag_i cewd hr_ _rmkmr
r pr_jk x1_i*ag iakg_g tujrmxugq_j gck “mIrF_rci gxar kug _Iw_emip_, Cxcicr elemeknek nevez+
XEi, ?x cjckei iaky_gj_e rogxr0i* aq_i cewdmplk_ _rmkmi ~¢j ujjll_i, Cjckcei najbusj _x mvgeal* Iyr+
pmeal* fgbpmeal* t _qqr,

?x Dggxcrerr _Iw_emi agmnmprhd™_r_prmxd_i _ tcewEjerci* _ ictcpaici ag_x mjb_rmi,

A tcewEjerci rD™>d_hr__rmkmrr_pr_jk_x0_i*_kcjweicrag_i iakyg g tojrmxiqq_j rsbs i gxartuj_gx+
r_lg, ? tcewEjcrci~cl _x _jimré _rmkmi _pulw_ gxgempE_1 kcef_rupmxmrrt 0jj_Ib¢, ? tcewEjcrci gq
_iakg gj_ergoxr__Bw_emi iDxar_prmx1_i, TcewEjcr najbusj _ tax* _ gqxal+bgmvgb,

A keverékek mjw_I Dagxcrerr _lw_emi* _kcjwei~cl _x DggxerctCi dimknmlclgci® keeCpxgi q_hir
rsj_hbmlque_gi_rfcxapr Kxgi_g Erml cjiEjDlarferCi cewkugrej, ? ictepaici~cl _imknmlclgci _pu+
lw_Ick ujj_Ib¢, ? ictcpaici jcferlci fmkmeal pclbgxepei* _kgimp kae kgipmgxicnn_j gck jurt
T rshi T _ropdcjEjercicrt _x _jimrcpagxcicr kae gew qek rsbisi keeiEjdl ™ Dxrerlg, Gjwel fmkmeal
pclbgxcpei _x cjcewci* kglr najbusj _ jetceC, ? Fercpmeal ictepaici cl F_ripdcjEjercicr KewcjFet
rEli kce* kglr najbusj _ fmkmimg tax™cl* dEqrDg jetceC cl,

Az oldatok gncagujgq ictcpaici* mjbcgxep™Cj aqmjbmrr _Iw_e~¢j Ujjl_i,
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/, DCI?B?R  Pclbgxcpexx
PCLBQXCPCXT 14NCQQAE ~ FGCP?PAFGI SO MOXRUIWMXUQ

2 “ctexerC gxDtce Dggxcdmej_ji_x cbbge kcegxepxerr gglkepercicrt sew _x cjoC dej_b_r kecemjbug_
pckajferCjce gcliglhci Ick hejclr emlbmr,

RDjrgb g _x U par _ kee_bmrr dme_jk_ii_j _x _lw_emi Dggxcrarcj gqxcpglrg agmnmprmagruqul i kcedc+
jciCel

mjb_rmi cjckci Dagxcrerr _Iw_emi _Mw ey f jk_xmi ictcpaici

cewgxcpé _Iw_emi tcewEjcrci

_Mw eg T jk_xmi

/\

cewgxcph _Iw_emi Dagxcrerr _Iw_emi
elemek tcewEjcrci mjb_rmi* ictcpaici

0, DCJ?B?R ~ I'TTCRICXRCQQ
BCBSIRIT EMLBMJIMBUQ ~ CJi PCJANT I'TTCRICXRCRAQ
TUJ?QXR& ITTCRICXRCRAQ

2 dcj_b_r cjkajwargaq iml ipcrgxijh__ 1EjDIdajc _Iw_eagmnmprmi jalwcear,

? kceT _rupmxtgmi gcegrgaeatcj dchexb “c _ kceeicxberr kmlb_rmi _r

_"?xcewgxcpé _Iw_emi _xmImg_rmkmi ~¢j ujjl i,
? Fgbpmeal cewgxcpé Mw_e*rcfur _xmlImg _rmkmi "~ ¢j Ujj,

> 21D daje _rmk¢j Ujje _Iw_emi t_ew ictcpaici* t_ew tcewEjerci,
? tax D™ daje _rmk™ ¢j 0jj* be Ick ictepai* refur _ tax teewEjer,
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1, DCJ?B?R  ?x cew gmidajc gq jcFer
IMK@L ?RST 14NCQQAE ~ TQOXCQ PAOXF2JK ?X 1aNXAQC

? f pk_bgi dcj_b_r kae imbipar najb_ 1ajiEj sr_j _pp * fmew cew iaky g thjrmxiqr D™~ gxcknmlr
agxepg Ir gq tgxqeujF rshi, Cx qeeqrg k_hb _ 1agC™ “gei ~cl taexcrr pc_iagc_ 1 _jaxar,

Far kcemjbug_t_1 _dcj_b rl_i* kepr _xr Ick rcferrc _agmnmprt fmew gk kgjwe l gxclkenmimmr Ick
vélaszt.

? 1akg_cpul _ewcpcicicrr_lupsi agmnmprmi~_ mgxrmrr_, Dcj_b_rsi _x tmjr* fmew cewtcew tujrmxuqr
gmpmjh_1_i ~c_tajrmxugmi 1EjDIDXC ransq_g™_, Tuj_gxrf_rr_i* Fmew kcjw gxckenmlrmr t_ew gxcknml+
rmi_r tegxIci Kewcjck ™c,

? gxcknmlrmi ~créhcjcgs

A) ? tujrmxtg _j_nterC hejjcec gxepgIr fKxgi_gt_ew iakyg ¢
B) Clcpeg_tujrmxuq gxcpglr tclbmrepk t_ew cvmrepk®
C) ? pagxr tctC _Iw_emi gxuk_ gxcpglr tcewcqEjag t_ew “mkjug’

apb “c _raej j nmi~__gxcknmlrmi ~créhcjcglci qeedrqaeatcjt fmew kejwgi agmnmpr kgjwel gxclknml+
rmr t_ew gxcknmlrmi _r tuj_oxrf_rmrr

A B A

AB ?A @A ?0@A

2, DCI?B?R  Kcjwgi gx¢ gjjoi _ nmIrgmpp_=
(LBSIRIT EMLBMJIMBUQ ~ ?L?JEEUI 1aNXaQC
b “c _x Epcqraej_j_nmi~__ kce bmrrgx_t_i iDxEj _ kcedcjcjCr

gicjulwmi Kati - 1 bmrepk dmjw_k Ivada
gxgic jullwmi 88 ati > clbmrepk dmjw_k_r 88 olvadas
cvmrepk dmjw_k_r mjb_r clbmrepk dmjw_k_r hae
“mkju arcga = dcfa dcfa
mkjuq 88 gxarcgaq > cfap 88 cfap

gxarcgaq cewcqEjaq Tybpmeal mjbug
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3, DCI?B?R ~ Qxcl lwexerr™Cj iaky_gj_e rygxrar
PCLBQXCPCX¥ 1aNCQQaE ~ @CQMPMJUQ* QMP 1aNX&Q

PckajferCjce kglbclighcj keeaprerre _gxartuj_gxrigy kétcjerci _j_ncjtartagaew iDl lwcl bDlrclyg
rsb

Cew tDbDplwg Fmkmii_j aq jc ceC gxcl IwexCbagei icj rcjy Bsh_+tax™Cj rcjhicqcl rggxr_* mjbmrr _Iw_+
emircj kelreq tgxer gxeperlali Iweplg, TOj_gxb ig _x _ju™ g i iDxEj x cppc _aajp_ _ji_jk_q Fupmk
gxartuj_gxruqg cjhupuqr* aq p_ib kétcjcrg gmppclb™c

beaxrgjjujug Ejcnarag ~cnupjugq aqxépaq jenupjuq kue Icqexaq

Qmppc IbhE 18 Ejenarag 34 qxepaq 3/, desztillalas
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5. EGYSEG
Osszefoglalas

/, DCI?B?R (e xt ew f KyF
PCLBQXCPCXT 14NCQQAE ~ @CQMPMJIUQ

2 dcj_b_r kcemjbug_ 1_ewm™™ DggxnmIrmgarugr gealwej, Clhci i_naqull kapferC dcj g xul* igaprg hcj
_x cewcq _lw_ergnsqmi iDxDrrg 1EjDN gaecicr, 2 “mirdg _j_rr kr aprENi* kg _ aajh * exr apbckeq
dcj_b_r kcemjbuq_ cjCrr kee™cqxajlg tejEi,

2 dehexer ~ctexerC gxDtcec _j_nhal hejDjb _ rutjux_r keedejcjC pmt_r g™ 1 6+tcj _x _bmrr _Iw_eransgp_
ge_xtaq F+t_j_ F kog Ujjaragmi_r

Ujjartg Elemek | TcewEjcrci | Ictcpaici
RD™~d_hr_ _rmk™¢j 0jjl_i* &g qck Kxgi_g* gk iaky_g = = E
Eml Ick “mlIrf _rci,
Cewd hr__rmk™¢j ujjl_i*agqqck Kxgi_g* qck iakg_g Eml | = E
Ick “mlIrf rci,
Cewd hr__rmk™¢j Ujjl_i*aq iakg_g Erml cjckceipe
“nirF 16, = = =
RD™~d_tr__rmk¢j0jjl_i*agKxgi_g Erml “mrf _rci, F F |
Cewd hr__rmk¢j Ujjl_i*aq Kxgi_g Erml “mlrf _rci, F F =
RD™~d_tr__rmk¢jujjl_i*agaq_i iakg gEml “mlrf rCi, F I F
0, DCI?B?R  Kcjwgi gxc gjjoi _ nmArgmpp_=
(LBSIRIT EMLBMJIMBUQ ~ ?L?JEEGUI 1aNXaQC
b “c _x Epcqraej_j_ nmi~__ kce _bmrrgx_t_i iDxEj _ kcedcjcjCr
0 hé - jbc Idat
rcrg 88 az - mjbcagxcp 88 olda
jgkmluba mjbcgxcp dmjw_bai rclecp
U hal allapot - t jbc
eux 88 almazallapo - ax 88 mjbcgxcp
mjbcaxcp rc_ dmjw_bai imknmlclg
al
k allat - imlwf_qc jb I
macska 88 alla - imlwf_qc 88 mjbmrr _lw_e

imlwf gc fmkmeal gxgjupb mjb_r
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1, DCI?B?R ~ TogxcrarcjEi gxepylr thjme_gb gxar _ dcjgmpmjr _Iw_emi _r
PCLBQXCPCX¥ 14aNCQQ4aE ~ DCIMQXRUQ

2x smjqc dej_b_r _ kuip gqkcpr dme_jk_i aq FariDx1_ng najbui Dggxci_nagmjuqut_j gxcper 1a ajeriD+
xcjg"archly_r Isjr_ir,

Agmnmprmgargb _x _Iw_emi_r*ag_bb kce _ T _jk_xmi Ictar

jetceC gxal beaxrgjjujr tax apaci mvgeal bspp_Iceux gxal+bgmvgb
jokmluba imlwf _qc t g rclecptyx hcbrglarEp_ cjckci
tcewEjcrci ictcpaici mjb_rmi
elemek tcewEjcrci

bcaxrgjjujr tax
gxal+bgmvgb
imlwf _qc

oldatok

jokmluba
rclecptax
hcorghirEp_

apaci
bspp_Iceux

2, DCI?B?R ~ IDtcricxreqq
BCBSIRiT EMLBMJIMBUQ ~ CJR PCJaNT I'TTCRICXRCRAQ*
TUJ?Q0XRé& ITTCRICXRCRAQ

Dchexb "¢ kceicxberr kmlb_rmi _r

"F_ _xDaggxcrerr _lw_e> 1 _x _jimrci keeCpxgi cpebergrsj_tbmlque gi r* _iimp _x _lIw_e ictcpai,
? jetceC Dggxcrerr _w_e*aq _ “cllcjatC _jimrci keeCpxgi cpcberg rsj_hbmlque gi_rf refir _ jetceC
ictcpai.

“t? ictcpaici jcferlci fmkmealci t_ew ferepmealci,
?x apaci Ick fmkmeal ictcpaici* rcfur ferepmealci,
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3, DCJ?B?R ~ 2 fariDxl_nmi~_1 gq Kewcjb _ hcjcicr
IMK@L?RAT 14NCQQAE ~ IMK@LUJIUQ TOOXCO PAQXE2JK 2X
1 ANX4QC

?dcj_b_r_xatcjchal keer_prmrr~_jegertabejkgmir_rugfmx i_nagmjcbgi, 6rr Ehp_jcFerCoae t 1 x P+
aq Q+kmlb_rmi kceckjaragape gq, Kglr _dcj_b_ragkc sr_j pu* cxci lci _hcjci Ici _ Kewcjck ™ ctarcjc
I_ewnl dnlrmq_ FariDxl_nmi~_1 gq, ? iDplwexcrtabejck ficjcIrCqaec gq cjCrap™c icpEjFer g,

Kglr rsbhsi Ickag_i _ iakg ¢cpul* ¥ _Ick _ kglbcll_ngajer cl gq ¥ gxImg _ tegxajwhcjei ggkcepere,
? 1akg r_Dop agtuj_gxrmrr_ _x _ju” g Fupmkadajc agkiar* k_hb _x mgxrujwr §ar agmnmprp_ mgxrmrr_* aq
iEjDI"DxC dcj_b_rmi_r_bmrr Icigi,

F réxtcoxajwcq T kapecxC N iDplwexcrg tegxajw
" Gjbgi ¢ agmnmprhor _pp_ iaprc _ r_lupt fmew iagxarqclci cjC kglaj rD> dajc mjw_I agkiar _kcjwpe

kce_bmrr Fupmk™ ¢j 1ardajc teaxajwhejer p_hxmjl_i, 2 hcjci gmppehbhalci glaghcjclrCoaec, Kgjwel agk+
iaicr p_hxmjF_rmrr Gjbgi ¢ agmnmprh_=? ~créhcjci icj tuj_gxmjh

DR FN RL

~* Xagmjr agmnmprhar _pp_ iaprc _ r_lup* fmew icpeqgai ig kglb_xmil_i _xgqimj_g tcewgxcpci Ici _ “gx+
rmlqUey b _rj_nhir_kcjwei agkiahafex ¢ Fupmk tegxajwhcjcl igtEj ek icjj kg hcj, Kgjwel jeferCoar
ecicr icjjcrr icpcql(Ei=

FN DR RL FN




3. MODUL
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DCHICQXRCLBG 14NCQQAECI

Imkncrclag +timknmiclq

F_jk_xianxagr ~cgmpmjuq +

BcKlgujuq + + +

Felosztas +

Qmpianxag gmpianxC mgxrojwmxug + + +

Fgcp_pafgi sq mgxrujwmxug +

Ncpksrujug

T _pgujug +

Imk gl jig N .

Tqoxeq pagxF_jlk_x ianxaqc +

Bcga_pregtgxmpx_r anxaqc + +

Kapcsolas

Tuj_gxrug +

Dcjrarcjianxagq +

CjCpcjanC iDtcricxrerag +

Tyqax_janC iDtericxrerag +

T0j_gxr¢ iDtcricxreraq +

JulaiDtcricxrerag + +

1t _Irmpmi

1 gxupug

Uricbmjug +

?1_jcegui 1anxaqc o + + +

Qmpmx_rmi §&nxaqc + + +
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ATOMSZERKEZET

A modul tartalma _5 maxrujwmgr_0_Iw_el i _x_rmkmi dcjangragapc aq _ ncpgCbsagmg pc lbgxcppe tml_r+
imxc pagxc, ? jcaiai agkcy iDpEjcjEj igdchexgi _ F_j_buq qmppclbiart _kcjw _ r 1 _Iw_e jmegithd™¢j
iDtcricxCel gxglre kglbel r_BiDlwt cl _xmlImg,

/, ?xcjck ag_x _rmk

0, ?x _lw_ekcl lwyae

1, ?x _rmk dcjanaraqe

2, ?x _rmk cjcirpmlgxcpicxcrc
3, ? ncpgcbsagmg pclbgxcp

C rak_iDp szakmai feladata r_jul ann _ iakyg_jalwcealci _ kcer_larug 8 t_ 11 i _rmkmi* Dogxcgcl
_lwgdaje* kglr _ kel Bwgr _ ncpgcbsamg pclbgxep™cl jurshi*ag _x _rmkmi _ 1 lwgp_ igaqi* fmew _ §ax+
xcj kcedmef _r¢ kel lwggae~cl kop iDpEj cjEj /.0t b~ _mk t_I,

2x _rmkmi ~cjqC gxepicxcerrej pclbcjicxdei* ag ¢ cl pclb t_1* oxr ksr_ri_ _ ncpicbsgmg pelbgxcp,
2x _xmImq _rmkemi gmi_quel”¢j cjckei anEjlci dejt aq ¢ cl gqpclb t_1* oxrgq ksr_rh__ ncpgcbsgmg
pcIbgxcp,

2 rak_iDp~cl a fogalmi gondolkodas fejlesztésének 1_ewnml dnlrmg gx_i_gxufmx aprEli, ? £ jk_x+
Ojj_nmrmi i_naqul kaop gewcicxrElT _x _Iw_e dmjwrmBImgqueud i §anxcrar kcegxE Ircrlgt be cppe grr
Eh ~" jeferCgae bebgi, ?x _Iw_e jurf réque_  ewcpei gxtkip_ _ jeedmBrmg > rsj_hbmlque * cxapr
kmlbh__xr*fmew x Epcqd xai~_I Iglagqckly, ?x cxr _ ianxcrer kcealdmj¢ agxjcjageicr icjj gmigxmp
aq qmidajcianncl icjj cpCaarcly,

2 ewcpcici lci _ dchexer taedpe mb_ icjjcle cjhsrlgsi* fmew _ tgjoeml kglbel gxixdajc _rmk¢j anEj
dej*aq _x _rmkemi 1_ewml+0_ewml igaggi*bc t B _i,Cx _x _j njegx _x* _kgpc _ iakg gr_Isjkulwmi
rcjheq rmtd” ~g anEjere pop_icbgi, ?x ¢ cl _deiexer el r_jujf_r¢ upkejw gqkeper 1a9CT " nemjf _rer  gxckjajer
ig_j_fartg_ xml™_ 1 Kaop grr dcjrarjc1Ej gxEigaecy,

A képességfejlesztésben _ k_rck_rgi_g isjagimkncrclagut_j i_nagmj_r~_1 g¢q dnllrmg jcllc _ K¢j
1_ewquepclbhalci apxaicjrerage, ? agclbeg aprC mit_qugew_impmjr_rtqup_ iEjDIDgel _ji_jk_q_ lcfax*
cjtmlr iakyg_g qxDtce, ? jcaiai taeal r_jujf_r¢ Dogxcdmej_jugmi_r npc ujisi mjt_gr_rlg agq cewErr naj+
buii_japrcjkexly,

?x cjiagxgrerr kshi_dExcry cewgaeci felhasznalasanak cewgi modja _x* fmew ¢p_ taeal i, /0 ncpat
“cl _ dcj_b_rmi qcesrqaeatcj urggkarcilEi _ r_Isjr_i_r, R_jul ¢bCigkajC " dcjF_gxMujugg jeFerCqaecr
hejelr _x _ keemjbugt __x cewcq dcj_b_rmi_r _ kee cgxajag cjCrry kmrgtlagcp_ t_ew _ kce™coxajag
sri g jexupuap_* pagxDggxcexagpe F_gx1ujisi dcj,
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1 EGYSEG
Az atom és az elem

/, DCI?B?R  ? pexq_gjj_r_
BCBSIRIT EMLBMJIMBUQ ~ JULAITTCRICXRCRAQ

2?xcjgCdcj_b_r_x Eh_lw_e dcjbmjemxtqul i cjchapc t_j¢, Fmxxui_nagqmjF _risi kae _ tax nipmjelqur
aq cqC dmpkethd™ 1 t_j¢ jeFsjjuqur t_ew _ Fe lwsmvgb “mkjoqul i aq _ Fie lweCx jcag_ncbuqul i
iggapjcrar, ?xr _ 1_ewml dnlrmgr_n_gxr_j_rmr icjj jetml Ig_ kglbcl ewcpci Ici* fmew _ gxckkcj Ick
jurf_r¢ pagxcaqiai “gxrmg_ I t_11_i* keprnajbusj xgjj_rsi_rapexxEi*t_ew “tp Ick jurisi* fmew_1

kcllci Ur _ pagxcaqiai _r t_i°¢j _ dcjFCi~ct bc fmew mb_ hsrmrr_i* fmew mrr t_11_i* _ppcj cew
xanmpeqC 101 Iwel keeewCx, 6rr icjj “gxmAwar_IsBi _x _rmkmi jarar

Dchexb "¢ _ keeicxberr kmlb_rmi _r

_" o ?pexa_gjj_r_Iw_e_nupmjme,
2x cjnupmjemrr gjj_r_Iw_e n_pulwg pagxcaqiai ~Cj ujj,
2 péxa_gjj_r_Iw_e_ rcFur n_pullwg pagxcagiai "~ Cj uijj,

? pexq_gjj_r_Iw_eul _i pagxcaqiag 1_ewml igagyi,
? 1_ewml igaqypagxcagiai gx_~_b gxckkcj Ick jurf _rci,
? pexq_gjj_r_Iw_eul _i pagxcaqiag refur gx_~_b gxckkcj Ick jurf rci,

0, DCJ?B?R Cjck t ew Ick cjck=
PCLBQXCPCX¥ 14aNCQQAE ~ BCDGLAUJIUQ

? kugmbgi dcj_b_r_xcjck r_lupy k_ew pux_r_srul _ bcKlgagc keehcewxagafex _b ruknmlrmr, Dcj+
gbaxrcrferiEi* fmew x _Iw_emi_r kup agmnmprmgarmrrs i cewgxcpé aq Dggxererr _Iw_emip_, ? beK hzage
jalwcec _rue_ "~ i_rcecpgu”_I t_j¢ cjfcjwexaq ag _ gxéiaraq dejrarcjcglci kce_bug_, 6rr apbckeq
igraply _ iakyg g cjck aq _ Faribx1_ng ajer-cl F_gxlujr acpsx_cjckei l1at™cjg _xmImgquedp * t_j +
kglr_xcjck gx¢ kug tml_rimxuqg_gp_écjckg apbcicar’,’,

?x _ju”Tgax_t_i dejf_gxlujuqut_jdme_jk xb kce* kg _ iakg_gcjck

v e atomok cewgxcph

azonos all

"?iakg gcjck mjw_I cewgxcpé _Iw_e* kcjw _xmlImg _rmkmi ~¢j ujj,

“* Cew cewgxcpé _lw_e iimpagag_i _iimp iaky gcjck* F__xmlImg_rmkmi " ¢j ujj,
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1, DCJ?B?R  Cick t ew _mk=
(LBSIRIT EMLBMJIMBUQ ~ ?L?2JEELUI 1aNXaQC

? F pk_bgi dcj_b_r x cjCxC dmjwr_rtg_ jcFer, 2 F jk_x ag_x _rmk kapcralci 1EjDI gaear icjjclc
kceapexrerly _najbui gmi_quedt_j, Cxxcj cjCiagxarhEi _ kcj dme_jkar g,
H t_gmjhsi* fmew _ kcedcjcjC qx¢ igtuj_gxrag_srul ~coxajhEi keet kgapr ann_x _gx¢ _ keedcjcjC,

2?1 _j_nuagdchc t g ¢jt 1, 2 t_q Icté cjck iDrDrr t_q_rmkmi_rr_pr_jk_x, ?x cxEqrewépé qxck kcj
Ick jurf_ré exEqr_rmkmi gmi_qoe_* “chlc _x _rmkmi iDrDrrch £ 0110,

pb ¢ _x Epcqraej_j_nmi~__ kce_bmrrgx_t_i iDxEj  kcedcjcjCr

haz 88 raej_ ; vas 88 vasatom
t g crml cjck _Iw e t g rmk
homokszem 88 fmkmifcew ; atom 88 elem
_mk cjck Tfcew Ttmkmi
a.l
hajszal 88 T himpml_ ; cxEqr_rmk 88 cxEqr
cxEqr cick _Iwe p_lw
bl
rclecp 88 taxagenn ; elem 88 atom

_mk cjick _Iw e tax
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2,DCI?BR Kyt I _Fhe™ I=
(LBSIRIT EMLBMJIMBUQ ~ ?L2JEEUI 14NXAQC

2 lcewcbgi dcj b r™ 1 _xrgq rmtd™~ ew_impmjr_rhsi* fmew _ FariDxl_ng rupew_i gq _rmkmi~¢j t_1+
I_i*bc CtarhEi gq_dme_jlk_r_xx_j* fmew x rmkmi iDrtc t_ D1 _i, ?xrgq k_ew_puxF risi* fmew ¥ _
tj kot j ko Cjujjt _iimp _x _jimrci ew_ip I kip Ick sew_IEewt_I1_i “cllc kglrgx_~_bml
tmjr_i, ?xcjckeicl _x _rmkmi Ick _rmkmiialr £ _Ick iDrtc t_11_i, oh kéiDbagg gxgIr hcjclgi
kce, ? icpainup gq tux"¢j aq icpeici ~Cj Ujj* bc kaeqek ag_i cxci Dggxcqgaec,

Dchexb "¢ kmlb_rmi_r_ kce bmrr najb__j nhul

F__fhéreqgrt_ g ¢jt _1*ag_t gcjck* _xcjckcei ncbge _xmlImg _rm+
kmi~&j Ujjl_i*_iimp_ F ¢ t o mkmi“¢j all.

"F__ewepé cxEqr Cj t_I1*ag_x cxEqr cjck* _x cjckci ncbge _xm+
Img _rmkmi ~¢j Gjjl_i*_iimp _x cxEqrewépé cxEqr_rmkmi” ¢j Ujj,

> F_ ewakuolrgxal “Cj t_I*ag _gxal cjck* _x cjckei ncbhye _xm+
Img _rmkmi~¢j ujjl_i* _iimp _ ewépé c dmej_jr ewakulr gxal_rm+
kmi ~¢j ujj,

3, DCI?B?R ~ Kiyr hcjclr _ tcewncj=
BCBSIRIT EMLBMJIMBUQ ~ TUJ?QXRUQ

?x Drdbgi dcj_b_r Fejweg kmlb_r kcecpCaarg oxr _x gldmplklagér, Cx _dcj_b_rransq iEjDIDgcl _ji_j+
k_q _ dnlrmg dejrarjchEj keer_lar_Ibe kmlb_rmi kcecpCoaragapct kepr _ thj_gx_bugFmx jee_ju™>
laewgxcep cj icjjmjt_qlg__ewcpci lci _rarcjkmlb_rmr,

2 1_ew crétcj apr Ujjartg Fejweg, 1 _pgiuxb ¢ _xmil_i _x Qjjaragmil_i _ “créhcjart _kejwei cjCdmpbsij+
T rl_i*aq fExb ur _xmiar _kcjwei Ick

EGY TCEWHCJ ?X ?RMKMI ?R T?EW ?X CICKCICRHCITJI* CQCRICE KGLBICRRIR,

@ Cew tcewhcj _x _rmkmi_rgqaq_x cjckeicr gq hejDjg,
Cew tcewhcj _x _rmkmi_rhcjDj¢t _x cjckeicr Ick,
Cew tcewhcj x cjckeicrhejDjt x _rmkmi_r Ick,
B* Cew tcewhcj qck _x _rmkmi_rt qck _x cjckceicr Ick hejDjg,
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4, DCJ?B?R  ?jimqq tcewncjcicr
IMK@L?RiT 14NCQQAE ~ BCQA?PRCQ+QXMPX 2R 14NXAQC

? F_rmbgi dcj_b_rmr _x ¢ép_ taedpc ¥ _ewf rhsi hurai ialrt t_ew _iup Fuxgdcj_b_rialrgqdcj bf risi*
f__iDteriexC ép_cjchal kee coxajiEi, ?x cjckei latgmplr _ewcpcici gxgtcgcl laxcecrgi* rergxgi
Icigi*fmew _ Ictci IckxcriDxgci, LaFulw apbcicq Icter kee gq dehrferE 1 i* najbusj Agnpsq~ asn+
psk ~paxt _peclrsk ~ cxEqr~ ?peclril_, t¢KcekmlbF risi* fmew _qgx_ir_lrcpeke d_jup_ igdEeecqx+
rcrr ncpgcbsgmg pclbgxep™cll gg sew_lcexci _ Ictei ag tecewhcjci € 11 _i;)

2 tcewicjci cew t_ew iar “cré Cjujjl_i, ?xcjqC ~cré kylbge 1 _ew cré* _ kugmbgi “créaq_i iy cré
jeFer, Kgjwel cew+ t_ew iar™créq tcewhcjcicr rsb luj Dggxcujjar_lg_x 2* @ A* _*p*s “créi Cj=4pb dcj x
Dagxcq jeFergaecq tojrmx_rmr

cjqC ~cré jcfers ? Tcrégi” aprcjkexaq
kugmbgi “cré jcfer Iglag “cré A B
B B ¢
a p
A A gxal
D ?2p _peml
u @p “pek
oo . . . . B Ap ipck
CjjcICpyxb _x cjckci latgmpu™ ¢j* fmew jarcxgi+ _
c gjwcl cjck dpb _ i_nmrr “créi kcjja fmew Aa -
kcjwgi cjcker hcjclrgi* gjjertc FExx cew tax+ Ba upgsk
axglrcqg tml_j_rt ¥ Bglag gjwcl tcewnhcjé cjck A kalcium
Au p_Iw
Bu h

As pax
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2. EGYSEG
Az anyagmennyiseg

Cx _jcaic I_ewml Icfax* 1_ewml ritmj ujj _ewcpcici kglbcll_ngr_n_gxr_j r_grCj* cxapr _ew_imp+

jugr npe ojhsi FaribDxl_ng najbuii_j* Fskampp_j* rdpralcrei icj mib_1y,

@coxajfcrENT _ppcj* fmew cew ¢p_ 4. ncpat cew I_n 02 c';p rsa rpaecl ew_impg kapraicewgae tmjr

ew_ip_I F_rmqut_j opsjhoi _ rolwapmi_r* nmF_p_i_r* cthqX|DxD|cr* qCr qmigxmp _ rmhuqr gq, JcFer

i_1_j gmptmgquemr i_Nujj_j kaplgt _ qcbepr j_narr_j t_ ewr_jiagiut_j, Kmgr kae Ick rsbhsi kcer

k_ew_puxlg¢* fmew kgapr anncl cllwgb™ _ KC¢j* bc npcujisi cjdme_br_rlg* fmew gew ujj_nmbr_i kce
_rsbegmi,

’>xrgqf legEjwmxf_risi* fmew x _lIw ekcllwgqae far Q6+_j_ncewgae cewgic /, fmqgxEques j karcp*

k90, rDkce* k ~ igjmep_kk* = gbC* kaugmbncpat g9 2, FClkapgaijert R~ icjtgl* 193, up_kepCa+

gae*6 _kncp 294, dalwepCqgae* 6t~ i_lbcj_*ab ag5, _Iw_ekcl lwggae* 1 ~ K¢j* knj,

2 kmgr iDtericxC dcj_b_rmi _x ceagx cpar igrDjrgi ew_impjuqq_j

/, DCI?B?R  Kygrar _j_ “mpullor
(LBSIR{T EMLBMJIMBUQ ~ ?L?2JEEUI 14NX4&QC

2x ¢joC dej_b_r cjCrr dejrarjc1Ej k_ew_puxxsi cllci _ gxukd_i _ I _ewquedrt 41 /.01 jcapuqul i
kebhur, K e dcj_b_rcewgxcpé* keaf _Ngisqew_impmjr_rugt _gx_~ujw _j_ngxglré dcjoqkcepreraqc, 6rr
ag_1i ceagx kejmii_j bmjemxsli,

Cew ge_xqueEewy tcewagx j_~mpulq_ gxubkarig_g gmpul cew n_nap+
j_np_ iarra”jux_rmr 1agxarerr, ? n_ngp _j_"mp_rcpisky _gxr_jml tmjr
_kgimp cew ~_jeger™cl rcjheqel DagxerDpr _sré i isksjurmpul i
q_tmjb_rar tyxgeujrui, @cimnmemrr t_j_ig¢* kgpc _ j_"mpulq mb_dmp+
bsjrt aqg _ q_t igdpDaagchr _x _gxr_jp_, ?Fmew _ agcnnci qxarsepmr+
r_i* gk _prui _ n_ngprtagaew Fgu lwmg jerr _x _jgc ru jux_r,

_" Dgewcjb kce _x cjqC ru”jux_rmrt ag cllci _j_nhdl qceqrq _ j_"m+
pulgl_i Etp_ igrDjrcly _ kgmbgi ro™jux_rmr

az atom az atomok szama x_rmkmi _lIw_et L
az atom neve tcewhcjc tb™" kel lwygaec skmj' hejjaq
vas Fe 41/.00p° / Kkmj /Dc
lurpisk Na 0141/.%p> 0 kmj oL_
gxal A 3141/.0p° 5 mol 3A
az atom X _rmkmi _Iw_et

az atom neve _x_rmmkmi gxuk_tb™" = et hejDjag

tcewhcjc kcl Iwygaec &kmj

vas LA 17417.0b° Tk > 10c

ATHSKS Na —3741/.00b 3 kK L

wal > (A AT/ SEL 4A

> 2 agrDjrDrr rajux_r b r gl i ggkepera™cl Ujj_nargb kee _x DggxcdEeeaqr
@upkcjw _rmk cqera~cl 41/7.92b™ _rmk _lw_ekcl Iwggaec 7 mol atom.
@upkcjw _rmk cqcra™cl / kmj _rmk™_ 1 _x _rmkmi gx0k_41/.9%b> _mk,
? tcewhcj cja gpr gxuk _&x" _Iw_ekecl lwggaecr jelenti.




4. MATEMATIKA ,B” = KEMIA = 7. EVFOLYAM TANARI UTMUTATO

0, DCI?B?R ~ Fulw k¢j gxal ~Cj t_I _acpsx_"aj=
(LBSIR{T EMLBMJIMBUQ ~ UR1&BMJIUQ

? kugmbgi dcj_b r _ ep_kk ag k¢j urtdjrugr ew_impmjr_rh_, ? FaribDx1_ng najbuiml igtEj pp_ (g
T _legEjwr ijWCXE'I fmew ep_kk kcj* gjjertc K¢j ep_ kk tujrug gq jeewcl* gjjertc _ dcj_b_rmi
gxDtcecxaqe cewpe cewgxcpeqbbhDl* t_j_kglr _x /+1aj igac™™ _Iw_ekel Iwggae gq cjCicpEjidl, Dml+
rmg* Fmew _ ewcpci kglbge gxuk* kapraicewgae* Iw_ed hr_gmppclb cl _bh kce taecpcbkalwr
aqexci cewgicqe k_p bml ig, F_t_j_kglci _taecpcbkalwcialr / kmjtr _b kce _ewcpci*ag Ick
kmlibh_ kce* kgjwel _Iw_e* _iimp Icdme_bhsi cj _ kcemjbugr,

KceckjarferiEi* fmew _gqxDe* _dépagx* x _p_Bwaigxep t_jchu™ I DrtDxer* Ick cjckygdak* be /. . #+
mq rggxr_queE cjckopct _Iw_ep * gxglrc Ick gq rsbs i imppcir najour kmlb_ I éewaketlrt 02 i_plrmg
_p_Iw', L_ewml dnlrmg _xml~_I* fmew _ iaky gggkcpercicr _ewcpeici kglbcl1_ng iDplwexcralci
_lw_e _gfmx i_nagmjisi,

Qxukmjh _ ncpgcbsgmg pelbgxep™Cj jemjt_gf ré _b_mi _j_nhal ? gxEigaecq _b_rmi_rgrr gq kee_brsi,

C Au Fe —1—— teevie

gxal p_lw vas lat

/0 /75 34 ———— / kmj_mk ep_kkmi~_I kapr
rDkcec

"/0ep_kkogxal _lw_ekcl lwgaec anncl / kmj gxal,
Cewep Kr¢jt _x_xqxal~CjjatC acpsx_"aj .*/0ep_kk gxal*cllci _lw_ekcl lwyaec .*./ kmj gxal,

>/ kmjt_grbDkeec 34ep kk t g,
? kmgr icxck™cl r_prmrrdépagx j nh O kmjt g ¢j t I
rcfur _ dépagxj_n rikcec //0 ep kk t_g,

a'/75ep kk p lw_lw ekcllwgaec / kmj p 1w,
?x Dggxcq aq_jubg _p_lwaigxcprDkeec /75 ep kk _p Iw
t_ewgq _aq_jubg_p_Iwaigxep _Iw_ekcl Iwygaec ./ kmj _p_ 1w,

(b' /2 ArDkcec /46 e 0 ?srDkcec 172 e 1 Dc rbkcec /46 e

(¢’ 1Dcrbkcec sew 1 1wy kglr /2 A rDkeec,
06 A rDbkcec sew_1_1lwg* kglr 4 Dc rDkcec
/0 ?s rDkcec sew_1_ 1wy kglr /75 A rDkcec
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1,( DCJ?B?R  Dchrgb kce _ pchrtallwr

(LBSIRIT EMLBMJIMBUQ ~ QMPMX?RMI 14NXaQC

Dmjwr_gb _ gmpr

' /0 e gxal* 02 e gxall* 14 e gxal*

? gmpianxaq _j_nh_ / kmj gxal* 0 kmj gxal* 1 kmj gxal*
ot S/0eqxal*  /*0eqgxal® /0eqgxal®
? qmpianxagq _j_nh_ 2o/ kmjgxal* */ kmjgxal*  / kmjgxal*
a' /0 e gxal* 4 eqxal* leqgxal®

? qmpianxagq _j_nh_ / kmj gxal* 23 kmjgxal* .03 kmj gxal*

2, DCJ?B?R ~ ? dmecaqi_ iDtcricxkalwe
IMK@L?RT 1ANCQQAE ~ T?PsUJUQ

26 e gxall*
2 kmj gxal*

/0. e gxal*
/. kmj gxal*

/3 eqxal
/03 kmj gxal

4. eqgxal
3 kmj gxal

/0.. eqgxal
/.. kmj gxal

? koelcgru™jopej _dmecagiuxci _gxElcr™cl jeteprai _Aagq_e “créicr t_j_kglr _ /0+cqgxukmr, Kmar

_xml tgr_rimx1_i* fmew_1 jcFerlc cxci~Cj iar idprwar aprejlkeq gmppclb™cl dejrel g,

_"4pb dcj _x Dggxcq jeFergaecq cocrer

A /0 A e

@ mo

' Ieperexb e ngpmag_j _xrt_kcejwgi aprejkexferC

a' apb dcj _ Fupmk hcj aprcjlkeqg gmppclbhar /0 e A
3,( DCJ?B?RRD™" t_ew ictcqc™ =
PCLBQXCPCXT 14NCQQAE ~ QMP 14NXAQ

P_ib rDkce gxcpgIr 1DtcitC gmppclb™c
2A 3F [/7?s 1Dc

3F:-2A:z1Dcz/7?s

e

/0
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4,( DCI?B?R ™ Kyr kapEli=
BCBSIRIT EMLBMJI MBUQ ~ T6QOX?JaNT I'TTCRICXRCRaQ

F_x_lw ekcllwgaecr kaplEi* _iimp _ kapraicewgae kcj, F_cew kel lwggaelci _ Kapraicew:
gaec ep_kk*aq Ick k¢j* _iimpex _ kel lwggae Ick _Iw_ekcl wygae,

5 DCJ?B?R ™ Ky _ k¢j=
(LBSIR{T EMLBMJIMBUQ ~ ?L?2JEEUI 1aNX4QC

?x ¢p_taeal _bcKlsage 1_naqul r_jujisi kee _rDkce ep_kk+ 1 _jéequr, 1apbexxE i pu dmpbart_
008 Kg _ rDkece* gjjertc _x _Iw_ekcl Iwygae kapraicewgaect t_j_kglr rggxruxxsi _xroqt Fmew kel Iwg
1/ kej=

? bkeecrep kk™_1I* x_Iw_ekcl lwygaecr kéj™ I kaphEi, ? ep_kk _rDkce kapraicewgaec,
F_rupmxb kee* kg ke¢j ? kej _x _Iw_ekcel lwggae Kapraicewgaec,
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3. EGYSEG
Az atom felépitése

Cx _jcaic _ewcpcicilci apbcicgt iDllwcl r_IsjF_r¢t quicpajlkalwr mimx, Jalwced cl cxr _ laewt
qmp Bwg gxDtcecr icjj keer_Isjlgt kg _dcj_b_rmi cjCrr t_1 bCjr ~crétcj, Kgpc _ ewcpcici taegef +
j_bl_icxcl _kslhi_dExcrgpagxel* kup kee gqr_Isjrii, 2x ¢p_ Iwsembr ksliUt_j rcjgi* _ ewcpct
ici _xcp_taeal gricpajkal lwej rutmx1_i,

F_t_1¢bC kcgajferEli kae x _rmk dcjdcbexagapCi,

2r_BuplC _iDtcricexC icper™cdmej_jroxDtcecr _br_mb_ xmgxrujwl_i*aq _xr iaprct kglbcliigagmnmp+
rmgarg_ _ jeapug _j_nhul _x cjckyg pagxcagiaicr, ?xr _xml~_1 Ick kmlbr_ kce* fmew kgjwcl gxcknmlr
_j_nhul 1ancxxai _ agmnmprmi_r,

MJT?QB CJ

?x _rmkmr fupmkdajc cjckq pagxcaqic anarg dcj§ _ npmrml* _ Icsrpml ag _x cjcirpml, ? npmml _x
_mkk_e>_Ir jojF_rét IcFax pagxcaqict rbjrage nmxgrat, 2 Iesrpml gxglral _x _rmkk_e™ I Fcjwex+
icbgi cj* qxglral 1cFax pagxcaqic rbjrage togxmlr Iglag, ?x cjcirpml Ick _x_mkk e~ I'f Ick
_xcjcirpmldcjFC cl t_I*rDkcec 1_ewnl igaqy aq rDjrage Ice_rgt,

/, DCJ?B?R 1 _rg kcemjbug_
PCLBQXCPCXT 14NCQQAE ~ DCIMQXRUQ

1 _rggewcigxgi kglbge rupg_que iDxannmirhd™ 1 jch Ig* sew x cjfcjwexicbagEi _j_nhdl agmnmprmagt
rmrr_ _x cjckyg pagxcaqiaicr (g,

_"Eweéhrgb ig_ gxDtce~Cj _x cjcky pagxcagiai Ictar t_j_kglr _x cjFcjwexicbagEipe tml_rimxc gx_t_+
i_r npmrm* Besrpml* cjcirpml* _rmkk_e* cjcirpmldcjFC

~* lagxargb cj rc gq 1 _rg agmnmprh_gr ?bh Bcter _ iar ¥ jk x0_itagapb _ F jk Xx°_  x mb_ r_prmxc
pagxcagiai Ictar

? agmnmpr Ictc ? agmnmpr™_r_prmxc pagxcaqiai Ictc
_mkk e npmmm B aq Icsrpml

cjcirpmldcjfC cjcirpml
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0, DCI?B?R  Xmjg agmnmprh g
PCLBQXCPCXT 14NCQQAE ~ FGCP?PAFGI SO MOXRUIWMXUQ

Xmjy kglbge afcqaqg_ “Eda~cl i_nf _r¢ arcjcicrgqjeeghiv”
nmlrmr aptalwcgsrerre kmar gq,
apb ~c¢ _x Epcq Fejweipe kgjwel iar agmnmprmr apf_rmrr* &g kecjw pagxcagiai r_prmx1_i _agmnmprmi>_=

_rDkceEi gxepglr apraicjg, T cxr _ gqxck+

_mk npmrml Icsrpml iD1 Iwe pagxcaqic Icfax pagxcaqiai cjcirpml

?RMK

Icfax pagxcaqiai iD1 Iwh pagxcagiai

npmrmI* Icsrpml cjcirpml
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1, DCJ?B?R  Gbg aq Cpgi _ gxcknmlrh g
PCLBQXCPCXT 1aNCQQAE ~ @CQMPMJIUQ

jibgag ™ _porBCher Cpgi__jeerD™ ™ ckcpr I_ewml gxajoCaaecqcl arajg kee* t_ew gxepergi* t_ew Ick gxct
pcrgi Cicr, ?2x cjcky pagxcaqiaicr gq rDjragE i gxcpyIr agmnmprmgarmrrai, ? ~cgxabeqge™ ™ Gjbg kmib_rmi™~_1
apr_jc _agmnmprmi_r* Cpgi _ ncbge tuxj_ru”pur iagxarerr,

_" Ceagxargb g 6jbg kmlb_r_gr

Lglaq rDjragc _ Ncsrpmi I _i,

T_1 rDjragc _ npmm B 1_i &g _x cjcirpmB0_i* cxcl ~cjEj nmxgrat rDjragc t_1 _ npmm B 0_i* Ice_rat rDjrage
van az cjcirpml l_i,

~* RDjrgb ig Cpgi_ tuxj_ru pihir dpb _raej_j_nmi~_ _ rDjraq gxcpghrg agmnmprmgartg gxclknmBridr _ nmirm+
xmrr tml_j_ip_ncbge x _bmrr agmnmpr™_ ¢jjC pagxcaqiai Ictar

cjcky pagxcaqiai

/\

Iglaq rDjrage t_I rDjrage

Icsrpnl / \

nmxgrat rDjraq Ice_rit rDjrag

npmrm I cjcirpml
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2, DCI?BR ~ Hexqg ks i
PCLBQXCPCXd I4NCQQAE ~ @CQMPMJUQ

Hexag kglbel Fmjlgiar 1 _ewnml pclb™cl r_prh_* ag Eew jorgxgi* _ dcha™cll gq pclb t_1* kepr C ru™jux_rmr
iagxarerr, RDjrgb g HExqg ra~jux_rar

fmj r_jujF_ré rDkcec rDjragc
npmrml mkk e” 1 I_ewtlcfax nmxgrat
Icsrpml mkk e _1 I_ewélcfax’ Iglag rjraqe
cicirpml cjcirpmldcjfC cl igagy &iD I Iwe" Ice it

3, DCIJ?B?R  Hurqgxshi
(LBSIRIT EMLBMJIMBUQ ~ QMPMX?RM1 14NXaQC

Hexay BgrDjrDrr raTjux_ral_ i qx_t_gr “gxmBwmg pclb gxcpydr aprsi dcj, Dmjwr_gb _ qmpr
Ice_rat* igaqy _x cjcirpmBdcjFC cl* Iglag rhjrage* |_ew x _mkk e I* nmxgratt 1 ew x mkk e |,

4, DCJ?B?R  Tqgxcdmej_juq
IMK@L?RET 14aNCQQAE ~ IMK@6LUJUQ

2x _rmkmr dcjanarC Fupmk pagxcagic én+t 1-* ¢ iDxEj icrrC _x _rmkk_e> 1 t_1, &b dcj _x Dggxcq
jcFerCqaecr* ¥ _xrrsbmb* fmew _x _rmkk_e™ 1 aq_i iardajc pagxcagic jcfer,

< p+agl- ) pragc n-agc

e

I_pgiuxb “c_xr_jcFerCoaecr kcjwgi ge_x

5 DCI?B?R  Sr xug _x _lw e “cjgchac
PCLBQXCPCXT 14NCQQAE ~ QMP 1ANXAQ

Emlbmj_r>_1 kclh cewpe “cjic™™ _ acpsxub fcewa™c* _kcjw iDrDrr gxal_rmkmi ~¢j Ujj¢ ep_Kr, Kor jor
10j= &b _raej_j nmi~_ igtEjpCj “cdcja ¥ _j_bt__ kce bmrrgx_t_i r

gxal_rmk _mkk_e gxal cjicirpmldcjFC

gxal gxal_rmk cjcirpmldcjfg _mkk_e

6, DCJ?BR Ky kciimp_=
BCBSIRIT EMLBMJIMBUQ ~ JULAITTCRICXRCRAQ

/ b™ npmrml rDkcec kcecewexgi / b~ Iesrpml rDkceatcj, / b~ Iesrpml riDkeec iDxcjyrCjce 0. . . cjcir+
pml rDkceatcj xmlimg,
/ b™ npmml rDkcec rcfur iDxcjarCjce 0. .. cjcirpml rDkceatcj xmlimg,
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4. EGYSEG
Az atom elektronszerkezete

?x _rmk cjcirpmlgxcpicxcratej i_nagmj_rmq _x cjoqC iapbagt _ qxtkml iapag kugmbgi pagxc Fejwerr
f oxM0jf_rsi, lakg gr pr_jk_Dqgxcacl _ iar isjagkmlb_r,

/, DCI?B?R ~ Kyr qEer_i @clbceEx] i=
IMK@L?RST 1ANCQQAE ~ TQOXCQ PAQXF2JK 2X 1aNXAQC

@clbceEx cjae ewclec r_Isjc gew dcjcjcrey gmpt I ew_iip_ 1 ruk_gximbgi _ gEeligp_,
2 jeaic dcjkmlbug_imp _ iDtcricxC kmlb_rmr gEerui Icig

?XCICIRPMKMQ?L QCKJCECQ?RMKMI@?L ?i j i i iiiiiiiiii KCECEWCXGI,

?2fmj _nmImi t_11_i* mrr _ protonszam, rendszam és elektronszam gx_t_i_r cew_pulr gEerli* bc
Ick rsbhisi* fmew @clbceEx cewtjr_jull F_jjmrric t_j_kar,

" Kgjwel tuj_gxmip_gxukarf rshi=épb jc _x Dggxcq jeferCoaecr

_npmmlgxuk ag _
pclbgxuk

_npmmlgxuk ag _x

_pclbgxuk ag_x

cjcirpmlgxuk cjcirpmlgxuk

_ npmmIgxuk*
_pclbgxuk ag _x
cjcirpmlgxuk

nem hallott semmit

~* Kcjwgi _rcjheq Fejweg toj_gx= 1 _pgiuxb ~c

- ~~

a' FExb _ju_xr_jcfcrCoaecrt _kcjwgi sew_lexr hejelrgt be Ick _ jececewgxcpé

kcedme_jk_xugq
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0, DCI?B?R Ky tmjr _ bmjemx_riapbacr
PCLBQXCPCX¥ T14NCQQAE ~ BCDHLAUJIUQ

@clbceEx cewcqr i_nmrr _ dcjcjcrape, ? r_lup igtulagy tmjrt fmew ag_i @clbceEx Ick r_Isjr t ew X
ceagx maxrujw Ick aprg _r_Isjr_i_r* cxapr pDnbmjemx_rmr ap_rmrr, ?x cjqC iapbagq _ iDtcricxC tmjr
Ky IctexEl iakg gcjcklci=

" ?jimgb kece _iaky_gcjck kcef_rupmxuqur _ iDtericxC gx_t_i qcegrqaeatc)

cewgxcph atomok _xmImg npmrm I gxuk _lw_emi

2 iakyg gcjckei mw_I cewgxcpé _lw_emi* _kcjwei _xmImg npmmBgxUE _rmkmi > ¢j anEjlci dcj,

> 2x _rmkaxcpicxer rak_iDp /, cewgaealci 0, "dcj_b ro™ 1 _ iDtcricxC keef _rupmxigur _brsis
_iakyg_gcjckei mw_1I cewgxcpé _Iw_emi* _kcjwei _xmImg _rmkmi ~¢j 0jjl_i,

F_gqmljargb Dggxc _ iar keef_ropmxugr Kgjwel Ehggkcper hcjclgi kee “cll lc=

?2x _rmkmi _xmImqquetr _ npmrmIgxuksi _xmImgque__bh ,

1, DCJ?B?R ~ Icpcgb _ nuphur
IMK@GL?RT 14aNCQQAE ~ IMK@6LUJUQ

2 r_Isjci Kxgit~¢j kae Ick r_Isjrui _ rDjragei iEjDI™DxCqaeart _ tmlxugr aq _ r_gxaragr, 101 Iwcl
aprferCr ictag k_ew_pux_rmr igtul* be dmej_jimxIsli icjj tcjc, 2 F_pk_byi dcj_b_rr_j dcjkapferiEi*
iglci mimx cx emlbmr,

?x_mk”_1 nmxgrat rDjrage npmrml (p), qckjcecq Icsrpml (n°) aq hce_rat rDjrage cjcirpml (e-) r_jujF _r¢,
?X CJJcIrarcq rDjragci tmIxxui* _x xmlmq rDjragei r qxqrhm cewkuqr

lancxb ¢ ~Cj _ Fupmk IEledajC rDjragé pagxcaqia™Cj _x Dqgxcq jcfcrgaecq nuprt aq Ujj_nargb kce*
kojwel iDjagDIF _rug t_1 iDxDrrEi

napmi _ iDjagD ¥ _rug
+ r_gxaruq

semmi

vonzas

semmi

semmi

r_gxarug

C N/ D 4
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2, DCI?B?R  Jmegiuxb ig
BCBSIRIT EMLBMJIMBUQ ~ TUJ?QXR& I'TTCRICXRCRAQ*
CJuPCJANT I'TTCRICXRCRaAQ

? iakyg gpc_iagc aq_ Kxgi_gtujrmxtgox_t_i_rcbbge gq F_gxlujrsi*bc _ewcpcici rD” gaealci Ick
tmjr tgjoemgt Fmew nmlrmg_1 Fmj FExcbgi _ F_rup, Kmar apbckeq gbCr gxul I pit g _x cbbge kceqq+
kecpr dmjw_k_rransgmi_r ~campmjlg Elp_ cxci~c _ i_rcecpyi”_,

Dchexb ¢ kmlb_rmi r

" ?x _lw_eg tujrmxugmi € ew Kxgi_g tujrmxugmi* t_ew iakyg_gpc_iagci,
? ipygrujwas imp Fetgrag kg _rrg gxcleqebaqge 1akyg_gpc_iagct refur Iek Kxgi_gpc_iage,

> 2x_rmk iEjoC cjcirpmlh_gl i Fejwxere _iakg_gpc_iagci™_ 1 keetujrmxgi* Kxgi g tujrmxig qmpul toj+
rmx_rj_1, 2 aglinmp ag _ ialnmp cewcqEjagcimp _x _rmkmi §EjqC cjcirpmlh_gl_i Fcjwxcre keetujrmxgi*
rcFur _aglinmpagq _ ialnmp cewcqEjage iakq gpc_iagc,

3, DCI?B?R  CjcirpmImi gmi_que_
(LBSIR{T EMLBMJIMBUQ ~ ?L?2JEEGUI 1aNXaQC

?x Drbbygi dcj_b_r _x cjcirpmlgxepicxer keeggkeprerage sral £ gx10jF ré, Cxcl _x épul kae Ick
icjjrsbly_xmimg_~" ewcpcicilci gck _x cjcirpmlgxcpicxcrcicrt Fygxcl cfFfex K _hb _ ncpgcbsgmg
pclbagxcp r_Isjklwmxig_ b geegrgaecr, CewcjCpe cjcechbC _ 0% 6* rD™~ cjcirpml kcefcewxaqgct ew_+
impjug_, Lckgg ™ F_grr kmgr kae koggxrgisql_i rélgi _x cjcirpmBgxepicxer* _Th0jm™" 1 dmel i
DpEjlg _ iDtcricxC ¢pul* _kgimp _ ncpycbsgmg pclbgxcp geesrgaeatc) grygxrsj _ ian, Lwser_qosi
kce _ewcpcicicr fmew cxr kae Ick dmefisi gxtkml iaplg _ iDtcricxC ¢pul

MJT?QB CJ

Cew _rmk cjcirpml ~spilr Fupmk Fah _jimrh_, ? ~cjgC™ * iggc™> Faml 0 cjcirpml dap cj* _ kigmbgi
Fam1 gq jeedcjic™™ aq_i 6 cjcirpml jcFer, ? ¥ pk_bgi Fahr _i0p /6 cjcirpml gq _jimrf_r_, CjCaxDp
kglbge “cjoC ™ _rmkk_efmx iDxcjc™ g Fan_i rbjrCblci dcj cjcirpml1_j,

2 ijep_rmk_i /Scjcirpmlh_t_I, Cxci Eew Fcjwexicblci cjt fmew 0 t_I jece cjEj* 6 t_1 _ kugmbyi
faml* 5 cjcirpml ncbge _jeeiEjgC Faml r_jujF rc,

6gkeceperegb ag _ kglr_ _j_nhal dmjwr_gb _ kmlb_rmi_r
" ?jargsk_rmk D _i Fupmk cjcirpmlh_t_ 1, Cxci 0*/ gmppclb~cl fcjwexicblci cj,
St gxal_mk_i 4cjcirpmlh_t I, Cxci 0* 2 gmppclb™cl fcjwexicblci cj,

a" ? lurpgsk_rmkd_i // cjcirpmlh_t_1, Cxci 0*6*/ gmppclb~cl fcjwexicblci cj,
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5. EGYSEG
A periodusos rendszer

/, DCJ?B?R  Iglci kg _ icbtcla cjcke=
IMK@L?RiT 14NCQQAE ~ BCQA?PRCQ+QXMPX?R 14NXAQC

2 nepygcbsgmg pelbaxep apbeijg _ewcpcicicrrdCialr _x _rmkmi Ictegr laxcecrgi*be ¥ _ag_i dcj_b_rmr
i_nl_itcjci_nagmj_r>_I*_iimpcjtegxrgi _x apbcijCbagE icr, Dmlrmg* fmew gxckajweq i_nagmj_rsi
_j_isjml ig tcjct keegxepeggai, Cx _ dcj b r —  k_rck_rgi_g iancqgaedchjcgxragel rEj ~ hiraimg
kmrgthjugp_* _ nmxgrat _rrgréb 19 j_iaruqup_gq _ji_jk_q,

? najbu”_1 _xapr gxcpencj _ Fupmk Ickegeux Ietcr kepr _x cjcirpmBgxepicxer i_naqul ew_ip_1
gx¢™_ icpEjlci, apexxai _ewcpcici* fmew _ Ickegeaxmi grr t_ 11 _i _ kglbcl1_ngajcrEli~cl,

?x cewgae Dqgxcq dcj_b_rafmx £ gxBojiii _ ewcpcici _ ncpycbsamg pclbaxepr &JcferCjce mjw r*
_kcjwcl _xcjlctexaqei gq gxepencjlci,”

Nggrg abeg_nh_ tgjj_BwgxcpcjCt exapr Crgq 1_ewml apbcijy kglbcl cjcirpmkmg ~cpeclbexag, ? nepgcbsgmg
pclbgxcpr laxcecrte DpDkkej decbexre dej _ Bemlr, Cxr _ gqxér _ BemBagC i_naqul ggkcpg, 2x _pemlr _x
_pemljaxcp qxcDagxcrarcj~cl F_jjmrr * kae _ ipgnrmlpéj _ ipgnrmBgxx¢ hsrmrr cqxa™c, ? leml (Ne), az
_peml (Ar)ag _ ipgnrml (Kr) jerr _ fupmk icbtcla cjcke,

Tuj_ggx Rcgqg k_e bl _i icbtclacjcker Kcjwgi _x= Kgapr tuj_gxrmrr_b=

Rmtd™ ™ BaxcjCbhtet Nggrg r_jujr ke Fupmk<* bpérialr £ _gxhujr cjckers _t_q(Fe), x _jskalisk (Al) ag _
pax (Cu) icjrerre dcj _x apbci jCbagar,

TaeEj _xml embbmjimbmrrt Fulwdajc jcFcrCqaec jcl It F_ cewdajc bpcrmr aq cewdajc tgjuearcregrer Up_k+
iDp cibrlc,

tgjuearcreqreid Lc bpcrmi8 Dc
? 2i
p 7)
Ip As

apb dcj tcewhcjciicj re gq_x Dagxcq jeFerCoaecr

tgjuearcreqr bpcr tgjuesrcreqr bpcr tgjuearcreqr bpcr
Ne Fe Ne Al Ne As
?p As Ip Fe Ip Al
?2p Al ?2p Fe Ip As
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0, DCI?B?R F j bhsliag_igmp |
(LBSIRIT EMLBMJIMBUQ ~ QMPMX?RM1 14NX&QC

? kugmbgi _dcj_b_rr_j _ewcpcici huraimg_I dcjdcbexfergi* fmew pclb t 1 ncpycbsgmg pclbgxcpt
“cl*_kgncbge repkagxerer iancxgjct x_x _rcpkagxer clggpclbt 1, Cxr_dcj_b_rmragmnmprks i+
iu”_1 gq cjtaecxrerferhEi,

? ncpicbsgmg pclbgxep cew ru”jux_r* _kKcjw gmpmi ~¢j
aq mgxjmnmi ~¢j Ujj, ?x cjckei _rmkh_gr 1DtcitC npm+ P
rmlgxtksi gxcpylr pchbexxEd qmp™_* t_ewgq _ npmrm+ L

Imi axike_ _bn__ pelbgxtkr, 2 nepyébsgmg pelbgxep ﬁ

gmp_gr ncpgcbsgmi b_1* mgxjmn_gr agmnmprmi I_1 Ictex+
xE1,
Dgewcjb kce _ ncpycbsgmg pclboxcprt ag dmjwr_gb _
qmpr

"/, fibpmeal* 0, Fajisk* 1, jargsk* 2, “cpgjjoisk* 3, ~¢pt 4, gxal* 5 Igrpmeal* 6, mvgeal* 7, ksmp* /.,
neon.
@coxajiEi keet fmew kg _ gmpmx_rianxag gxckenmirh_ 2 1DtcitC npmrmIgxilkk,

Tt fFgopmedl  /jargsk 0* Hurpgsk ™ 1Y iljgsk 2 psTgbgsk  Jraaxgsk 44 dp lagsk 5
@coxajiEi kce* fmew kg _ gmpmx_rianxaq gxcknmlrh_ 2x _xmlImq dCagmnmpr™_ r_prmxdq kcjjerr _ Fah_i
gxukul_i IDtcicbagc,

a' lurpisk ™ /* k_elaxgsk ™ 0*_jskalgsk 1% gxgjsagsk ™~ 2* dmgxdmp ~ 3 §al ~ 4% ijcp 5 _peml 6

@coxajiEi kce* fmew kg _ gmpmx_rianxaq gxcknmlri_ 2x _xmlmg nepiébsq™_ r_prmxig kejjerr _ iEjoC
cjcirpmImi gxukul_i _ IDtcicbaqc,

1, DCJ?B?R  Lck icjj kcer_Isjlgtaqg_i jc icjj mjt_qlyg
BCBSIRiT EMLBMJIMBUQ ~ DCJRARCINANX4&Q

? T _pk_byi dcj_b_r qcearqaeatcj pua peaxrferiEi _ ewcpcicicr _pp * fmew _ ncpgcbsgmg pelbgxcp
qceargae* qmi _b_rjemjt_qFf_ré ~cjCjct icteqe™ cr icjj keehcewex gt keer_Isjly,

2 iDtcricxC kmlb_r _j nhdl i_pgiuxb ~c _jcFergaecqt aq FExb ur _ Ick jeFergaecq cqerci ~créhcjar

CEW ?RMK 21 IMP &Q AQ?1 ?1 IMP R?JUJF?R& CEW ?BMRR QMPQXUK O NCPt&BSQ@?L*
F? CICIRPMLFai?6L? 1 QXUK? ?X ?BMRR QXUK,

2~ ?x_rmk _0, ncpgcbsg™_ 1 t_ P cjcirpmifan gl i gxok_ 1,
?x _mk _0, ncpgcbsq™_1 t_I* cjcirpmlFah gl _i gxuk_ 0,
A~ ?x _mk _1,ncpgcbsq™ 1t I cjcirpmifan gl i gxuk_ 0,
?x_mk _ 1, ncpicbsg™ 1 t_ I cjcirpmlfan gl i gxuk_ 1,
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2, DCI?BR ~ Kcjugi _ F_gmljc=
(LBSIRIT EMLBMJIMBUQ ~ ?L2JEE(UI 14NX4QC

2 Icewcbyi dcj_b_rcjgCaqmp™_ 1 _ewmpg_~~_1 F_j bcil_i t_j¢, Huraimg_I cjCpctergrg* gx_~Ujwhirai+
ialr ew_impmjr_rh_ _ Bckcgeuxgxcpicxerfex t j¢ sepugr, Agmnmpriksiu™ 1 gq agglujF riui _ ewct
pcici, Cllci k b _x gmnImi ianxCbagalaj jegx hcjclrCgaec, ?x ' aq ™' najb_ _x mgxjmnml ~cjEjg
nupmi_r cpCaary,

Dgewcjb _ ncpgcbsama pehbgxeprt thj_gxb ig _ dcjgmpmjr cjckei iDXEj _ kceedcjcjCrt aq tcewncjar gpb ¢
nmIrmxmrr Fcjwpe

_"D8@p ; Lc8lp ?p Ip Aj L

@cqxajrEi kee* kg ax_“ujw Maxjmnml ~cjEj icrrCr jedcja janrE i t_ew gmpml ~cjEj cewer m™ p_janrEl i,
L8l ; Ke8A_ Jg Aj Ca Na

@cqxajiE i kee* kg ax_“ujw Maxjmnml ~cjEj cewer jedcja janrE b i* t_ew gmpml ~cjEj cewer m™~p_janrEl T,
aL §Lc; 18?p ?p Ip Aj L_

@coxajiEi keet kg _gx_"0jw Cewer tgqox_dcja janrE T, &2 ibxcjy Ickcegeuxfmx janrENli,"

b*M8Lc ; @B?p ?2p Ip Aj L

@coxajiEi keet kg _gx_ojw TerrCr cjCpe janrE N i, &2 ibxcjy Ickegetxfin janrEl "

3,(DCI?B?2R  ? agmnmprmi _ F_gmljCi
PCLBQXCPCX¥ 1aNCQQAE ~ QMP 14NX4Q

?2x ujr_jullmg ggimjug impmgxrujw gxtbkup_ _x _rmkmi cjcirpmlgxcpicxerc ghiu™ "~ aq_i gx_ " Ojwharai*
k_hb _ iDxanggimjo™_1 tujgi ge_xul rsbigqu,

Qxukmxutigq_jp_ibgmp™__x cjcirpmmi 1DtcitC gxtbk_gxepylr _ iDteriexC cjcirpmlgxepicxcré _rmkmi_r

cjcirpmlgxcpicxer lat
/, / fybpmeal
3, 0%6/ lurpgisk
2, fcml
1, 05 ksmp
0, (© fajisk
4, _penl

1_pgiuxb “c _ Ickcgeuxmi cjcirpmlgxcpicxcrar

4,(DCI?B?R Ky _ jalwce=

PCLBQXCPCXT IaNCQQaE BCDELGUJUQ
? najbui _j_nhul dne_jk_xb kce* kg _ iDxDg* aq kg _ iEjDI™DxC _ nepgebsgmg pelbgxep _xmImg dCagm+
nmprh_g>_1 jatC _rmkmi cjcirpmlgxcpicxcra™cl
? keedme_jk_xugFmx _ iDteriexC gx_t_i_r £ gx10jF_rmbs

iEjoC cjcirpmImi gxuk_ cjcirpmifah_i gxuk_

2 ncpgcbsamg pclbgxep _xmImg dCagmnmprh g™ _ 1 jatC _rmkmi iEjoC cjcirpmih_gl_i gxik_ kcecewcxgi*
cjcirpmifan gl i gxuk_ tggxmlr cjrap cewkugrcj,



4. MODUL







DCHICQXRCLB 1 14NCQQAECI

Imkncrclag +imknmiclq

F_jk_xianxag ~cgqmpmjuq

BcKgujug

Felosztas

Qmpianxagt gmpianxC mgxrijwmxug

Fgcp_pafyi sq mgxrujwmxug

Ncpksrujuq

T_pgujlq

Imkgl0jug

Tqoxeq pagxF_jlk_x ianxaqc

Bcga_prcgtgxmpX_r ianxagc

Kapcsolas

Tuj_gxrug

Dcjrarcjianxaq

CjCpcjanC iDtcricxreraq

Tyggx_janC iDtcricxrerag

T0j_gxre iDtcricxrerag

JulaiDtericxrerag

1t _Irmpmi

1 gxupug

Uricbmjig

2?1 _jcequi 1anxagc

Qmpmx_rmi §&nxaqc




