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CapoanoMa a3 yop cyOrect mbopaT acT: 3a00HM TOYMKIL, MaTeMaTHKa, XMMMsI Ba (pU3MKa.
CyOTtecTn 3a00HM TOYMKI 25 caBoAy Machala Ba CyOTecTXou MaTeMaTuKa, Xumusi, pusmka 27 caBoay
Macbhbalapo gap Oap MerupaHA.

CaBoay Macbadaxom TeCcT Aap Ay HaBb Taxus IIyjaaHA: CaBOAy Macbalaxoy IIyIInAa
(60 mHTIXO0M SIK YaBOOM AYPYCT Ba MyalisiH KapAaH! MyBO(UKaT) Ba KyIlIoAa.

Jap caBoay Macbaza 00 MHTHXOOM sSIK 4aBOOM AYypYCT 4Op IyHa (BapuaHT)-U 4aBoO JoJa
MelllaBaJ, KM TaHXO SKTOSII AYPYCT acT.

Macaran, azap Hlymo sapuarmu “B”-po wasobu dypycmu casor unmuxod xyned, A B C D
nac oHpo dap éapaxau 4aso0x0 ut yHa UUopa Hamoeo: OeOO

Jap caBoay Macbhbaaa Oapou MyalisiH KapdaHyu MyBopuKaT 0a Xap YHCypu Jap CyTyHM 4all
Aojamryaa (kaamnma, nubopa, yymaa, popmyaa, PyHKCHUs Ba Faiipa) a3 YHCYypXOU CyTyHI POCT, KU AKTOAII
3UEAATICT, YHCYpU MYBOPUK MHTUXO0O KapAa MeIllaBad.

Macaran, azap 6a yneypu “A”, 6a puxpu Llymo, yasobu mysopux paxamu 2, 6a 12345
AO@OOO
yHeypu “B” paxamu 4, 6a yrncypu “C” paxamu 1 eéa 6a yucypu “D” pakamu 5 B OOO @O

bowad, dap eapaxau ¥aso0xo uH yHa ULOPA HAMOEO: COOOOV
’ DOOOO®

Yapobu xocnanlyjan caBoay Macbhbadan KymoJaa agaay OyTyHu MycOar acT, Ki Xap pakaMI OH Aap
KaTaKM al0XMJay Bapakalu 4aBoOXO HaBMINTa MelllaBad. Boxmaxon yeHak, O6a mMmcan Kr, 4, M, km?, °, °C
Ba Faiipa Aap BapaKay 4aBoOXO HaBMIITa HaMeIllaBaj,.

Macarar, azap Ilymo 268 xm-po 4asoou dypycmu macvara xucod xymed, oap D
2J[6][8]

sapaxau 4aso0xo0 manxo adadpo Hasuceo:

bapomn yaBob 404aH Da caBoAX0 Ba Xaaau Macbhadaxom TecT 220 gaKMKa MyalisH Iy aacT.

ITac a3 mmHOC 1myaaH 60 AacTyp, KM MabMypU MMTUXOH XOHAAacT, Aap Iacy Bapakan 4aBoOXo
gyMaau «bo mapmubu zysapoHudany umMmuxon tuHoc umydam»-po HaByce Ba MIM30 I'y30pea.
Jap BakTu nypou TecT 00AMKKAT Oo1Ie .

YaBoOX0opo aBBaa Aap KUTOOUYalU TeCT MIIOpa HaMOea/HaBucea,.

Arap gap 4aBo0 édran Oa SAroH caBoAy Machbada AyIIBOpI Kallle, capoceMa HalllaBeJ Ba
0a xasT90H HaoMaga, Oa nypou tect ngoma aAuxea. I'lac as yapod rydran 6a aurap caBoay
Macbalaxo 0a caBo1y Macbalay 0apOsITOH AyIIBOp Oaprapaea.

TAPTUBN ITYP KAPAAHV BAPAKA YABOBXO

e remr a3 yaBoO A04aH Oa CaBOAXO Ba XaAAM Machalaxo Jap Bapakal 4aBoOXO pakaMy BapMaHTV
KUTOOYaM TeCTV XyAPO MIIIOpa HaMoOeA;

e 4aBoOpO gap Bapakall 4aBOOXO MyBO(]UKMU TapTUOM IIyp KapdaH! Bapakay YaBoOXO, YYHOHKM Jap
6040 HUIIIOH A0Ja Iy, MIIOpa HaMOeA/HaBucea;

e a3 éa mabapopea, 1caox HaMmyaaHu 4yapoO Jap Bapakau yaooxo MYMKIMH HECT - yasoOu 6a
Tap3y Aurap UIIoparapAuja/HaBUIITaIlyAa Ba UcAOXrapAuAa 0a Hasap rupudTa Hamemasag;

e Ilem a3 CynOpUAAHM Bapakau 4yaBoOXo Oopu aurap OOBapil XOCMA HamMoOeA, KU 4aBoOu Xamau
CaBOA1y Machalaxo Jap Bapakal yaBoOX0 MITOpa/HaBUIITA IITyaacT.

Ba Ilymo komébii mexoxem!

Kucmn A.1 - Adactyp



KaaoMm xaanmaxo 60 xap¢u 7y HapumTa MelaBaHA?

A) myxaat, TyxmaT B) xynyK, TyHYK C) xypci, KypTa D) aypys, ypyF

TaaadpPysn kaagom KaanMa a3 HapumTam ¢papk MeKyHaa?

A) 6apoea B) mmnea C) naBuceg, D) mmmHoces,

Jap nop4yamu mebpyi MMAOU KaAOM KaayiMa HOAYPYCT acT?
Cadxa wmasam 6a Homu my,
Aotiuku axmupomu my,
Marwcadu my, mapomu my —
Marwcadu man, mapomu ma,
Modapu zamzycopu man! I'yadexpa CyaariMOHOBa

A) cagka B) aoiiuk C) Mmakcag D) mapom

Kaaom kaamMmaxo xaMMabHOSIHA?

A) 6apd, bopon B) sapaoay, oay C) aaxp, ayné D) sanyup, syadiu

A3 pyiin Ma3MyHHM yymaa 0a 4oy ceHyKTa 4y pTy aHTOHMMMPO Ty30pea:
3undazii 6e zamy wodii, be ..., 6e Humeby Papos, be marxuey wupunii Hameurasao.
A. Kaxxopi
A) nHymy Hern B) aapay pany C) Gaxrty caoaar D) ramy rycca

Aap uymaanu sepuH noopau ¢ppaseoaorun “bapaxa épman” 1t MabHI AOpaa?
Xaroa mexnam kapd, a3 mexnamu xaroA 6bapaxa meé€bad. . Huésn
A) 1104 myaaH, Xypcana rapAnuAaH C) adsyH mryaas, papoBoH rapaniaf

B) xy0 xop kapd4aH, 3axMaT KallljaH D) Hadb édraHn, xaiipu Kopepo agulaH

ba goiim HyKTaxo moopam ¢gpaseoaornu MyBOopUK Iy3OIlNTa, YymMaapo IIyppa
HaMoea;

Mo a3 xamun wadap pox xopoyom éa mawméuut Kawmuoa omaoa, mMazap ..., XOAil
6apmezapdem? C. AriHit

A) 60 gactu KyTOX C) 60 ay aactu agab
B) ay aact gap 6unn D) 60 aacty aman niycra

YcayOm MmaTHpO MyaiisiH KyHea;

Karvau Xyuanod saxe as xaronmapun xarvaxou Ocuéu Muéna 6yda, mavpuxu
2500-cora dopad. Karva dap acpxou VI-V news as meaod 6uno wyda, aééar cadou xoxi
6a 6avdmap desopu zaPcu 60 xummu xom coxmamyda dowm. Kucmxou mapxubuu
Xyuanodu kaduma — maxpy apx 0e60pxou aroxuda 0oummano.

A) namin B) Gagen C) pacmit-xoprysopi D) nybanTcuctin

Kucmu A.1 — 3aboHu TOYUK



KaagoMm kaammaxo ncmasa?
A) naénaii, 21a601a0 C) anapabo, xymxupom

B) ryao6i1, KaxpapaHr D) toyukayxrap, Mogapapyc

Aap noopau ympu 6apdasom cudar a3 pyviv COXT Uil TyHa acT?

A) coga B) coxra C) mypakxkab D) Tapxubin

Aap gyymaanu sepuH O0a Joiy CeHyKTa IiyMOpau TapTHOum MypakkaOpo rysopea:
Coau ... 6a Baxw kjuuda omadem. C. Y ayrsosa

A) aBBaa B) mangoxym C) curosikym D) curom

ba yoiin ceHykTa ¢ebay 3aMOHM T'y3alllTau Ha3aAUKpPO Iy3opea;
Hasapyon mopo 6a un 4o ... .

A) xyJoHMAa oBap4, C) xyyoHmaa meopag
B) xy4yoHmaa osapaa 6y D) xjuoHMAa MeoBapAaacT

ba 4oiin ceHykTa Kagom 3ap($ppo ry3omraH AypycT acT?
3yp me3adam, ku ... a3 mazu paseopa dyp wasam. . Myxammaaues

A) aeprap B) moéunrap C) syarap D) nasauxrap

IlemostHAM MYBOPUKPO rysopea:
Man yjpo 6a dapynu mexmonxona daposéapoa xo6ondam 6a xydam ... cyda bapomadam.
C. Annn

A) a3 pyitn B) Ga pyin C) aap 6oa0n D) a3 nmacn

Kaaom nbGopa 60 poxu aaokau BOOacTary coXTa 1y aaact?
A) Geuopa kambaraa C) myxoxkuMma KapaaH

B) ryaramtu Mycaaao D) 6a g04m Kace pacnaaH

Yymaau cogam sikTapkmnoa:
A) VImmad xoaa mimka Tax Hakapa. X. Kapum
B) O6u aapé aap sBoain oxucrarap mepasad. C. Aini
C) JexKOHOH XaM XOX-HOXOX Ka0ya KapaaHAa,. C. Aiinil

D) Acnampo gap nymrtu gapsosa 0acra gapomagam. C. Yayesoda

Aap uymaau «Koprnamouu ypo Cocamep 6a Xypuen daéom 000and.» KaaoM ab30U OH
4maa myaaacT?

A) mybrago B) myaiisiHKyHaHAQ C) xabap D) nypkynanga

Knucmu A.1 — 3aboHU TOYUKI



ba 4oiin ceHyKTa X041 Tap3y aMmaau MyBOQUKPO Iy3opea:
Aap xomywuu caxmu xona 3anzu coamu 0e6opii ... cado 000. I1. Toanc

A) rox-rox B) Oaaana-0asang C) Tes-Te3 D) anpak-aHaax

Ab3ou Tydaiianm MyBopUKM d4yMaapo ry3opea:
IOnycboi, ..., 00amu duacodp acm, kop xapdan mexoxad. C. Y ayr3osa

A) xaitpusT B) osaran C) ayab ne D) GemrybOxa

Kaaom acap sike a3 OexTapyuH IIOXKOPMXOU aja0dny AyHE IMIMHOXTAa M1y aacT?
A) “Ca¢apnoma”-u Hocupu Xycpas C) “Iloxnoma”-u Abyakocumu Pupaascit

B) “Haspysnoma”-u Ymapnu Xaiiém D) “Aonumnoma”-u Adyaait nonu Cuno

ba goiin ceHyKkTa aap xap 0aiT Ba € Myucpab 31AMabHOM KaAMa UIIopaniy apo
rysopea;

A) To xai1 6a panru TMpAMU304OHN PYy3rop, 1) mom
A3 ... mog OyaHy a3 KaM IMpUCTaH.
AbBaypaxmonu Yomin
B) Xoamn xya rydprin, Oury omcépy ..., 2) Oerr

Xap 4n Xacr,
baapnaannn Xnaoan

C) Hecram mucan nagapxou gurap, 3) anaax
Aap bapu ¢pap3aHaxo ...y caxap.
Mupso Typcynsoaa — YaBob —
D) XameToxT aHAap ...y Humeo, 4) azang Aéééég)
Xamesag 0a ryp3y Oa Tery puke0O. B OOOOO
Abyaxocumu Pupaascit CcCOOOO0O
5) (apos DOOOOO

ba 4oiin ceHyKTa KaauMaxoy TaKanauy MyBOopUKpPO MHTXO00 HaMOeA:

A) OBo31 ...-u MOIINH IIYHNAQ LIy A, 1) yak-uyaxk
XaMa OapraIiira HUTOX KapAaHA.
Y. VMxpomi
B) Baii ...-3aHOH MexaHaaA. 2) YUPUHT-YUPUHT

«Apa0bUET Ba caHbaT»

C) As tapadu capu 6030pu XnéooH ... 3) KOX-KOX
0BO3U AOMpa OMajaH I'UPUPT. — YaBo0O —
C. Aian 12345
AQOOOO
D) Baxysyp, 6exaBoTup ... Kapaa 4) ryp-ryp BOOOOO
memmnne. . Myxammaanues C OOQOO
5) aapaHr-gapaHr DOOOOO

Kucmu A.1 — 3aboHu TOYUK



Nobopa cosea:
A) a3 pox
B) a3 oaam
C) a3 aesop
D) a3 aupysa

1) 6opuk
2) DaaaHA
3) Gexrap
4) Gexabap
5) 6oaoTtap

—— YaB00O ——

12345
AOOOOO
BOOOOO
JO0000)
DOOOOO

Taxamam cuHTaKCHCHY YyMAa. Ab30M YyMAapo MyalisiH HaMmoea;
Xowumxopeon asearun 60op 60 Hypari xamdpuxp namyo. C. Yayrzoga

A) aBBaamH 00p
B) 60 Hypaai
C) XommnmMKopBOH

D) xamdukp Harry

1) xo0a

2) xabap

3) mybOTago

4) nypkyHaHAa

5) MyaliqHKyHaHAa

MabHou 0anTXou 3epMHPO MyaiisiH KyHeA:

A) Vamar 6a amaa gy €p
rapaag,
Kaapu 1y sKe xazop
rapaad.
Abaypaxmonn Yomi
B) Moae, xu 31 Ty Kac
HaCUTOHaJ, AM acT,
OH um3, K11 Typo 31 FaM
paxoHaJ, 1AM acT.
AbBaypaxmonu Yomin

O) Xym Oysag nam
00 ama/ I1anBacT,
Ku cago 6apnaxesaz
a3 sIK AacCT.
Kamoanaaunm bunon

D) Mary, a3 cyx0aTu 40HO
3MEH acT,
Arap AOHII, 31 yMpaT
XOCHA OH acT.
Hocupu Xycpas

1) CyxbaTu 40HOEHPO 3apap
MaIHAOP, 3€PO CapMOsn

yMP TaHXO AOHMIII acT.

2) Mam capmosin ympnu
VIHCOH acT.

3) lamy aoHuII capBarecT,
KI TYPO a3 AapAy paHy
paxoHag Ba OHpPO a3 Ty
Oa 3yp HarupaHa,.

4) Bakre 0a goHmcTaaT amaa
MEKYyHI1, MaKOMYy MapTa-
DaaT AyuaHa MerapJad.

5) bexTapuH 1AM XaMOH acT,
K11 00 OH amMaa KyHaHA.

—— YaB00O ——

12345
AOOOOO
BOOOOO
JO0000)
DOOOOO

—— YaB00O ——

12345
AOOOOO
BOOOOO
cOOOO0O
DOOOOO

Ayt¢an, 6a Bapakay 4aBoOX0 I'y3apOHMUAaHN YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaanu Bapakay 4aBoOX0O XaTMI1 acT.

@ Knucmu A.1 — 3aboHU TOYUKI



MATEMATHUKA

Xmnco06 xynea: 35-1,4:9,8.
A) 49 B) 24,5 05 D) 245

BakTe xy1 xoHaHAa 65%-11 caxyipaxou KUTOOpO XOHA, bapou XxOHAaH 603 140 caxmda
0okt MOHA. Kuto0 a3 gang caxm¢a noopar acr?

A) 260 B) 320 ©) 400 D) 440

9a 81a’+c¢* c-81la
Ndoaapo coga xynea: — — + .
c 9ac 9a

A) —9c B) -9 O 9a D) 81

n TacauxoTu gypycrpo MyarisiH KyHea,.
A) Hatuygan tapx ¢papk HoM gopad.
B) XaHromm gormBa3KyHIM YaMbIIIaBaHAAX0 CyMMa TaFriiup Meédag,.
C) Asz xama agaau XypATapMHU HaTypaAil HyA MeOollad.

D) Arap a3 agag HyApo Tapx KyHeM, HyA XOCUA MeIllaBa,.

Peman myoauaapo é6ea: (z —4)(z +4) = 5(z + 2) + z2%.
A) 2 B) 1,2 O =52 D) -5

Yo Oapoy crméxHaBImC

Kucmu A.1 — MaremaTuka



Hapxu poxxmupou Takcil, Ku 4aBOMHOKUM cadap a3 5 gakmuka Oemrap act, Oa
pocutan popmyaan € = 10 + 3(t — 5) xucod kapaa memasaga. Jdap na ¢popmyaa
t AaBOMHOKMM BakTu cadap 00 aakmka act. MaOaarm poxkmupomu cadpapm

15-aaKMKarupo MyarisiH KyHea.

A) 25 comoHn

B) 40 comonm

C) 35 comoHM

D) 30 comonm

A3 xucMu G0KMMOHAaM OopxaTe, KM gap Maro3am Kutod (Hmr. 6a pacMm) goaa

myaa 0ya, MyaiisiH KyHeda, KU sIK gapTapy yMyMii YaH/ COMOHIA acT.

No Howmry Mitkaop Hapx 1 Ya \;
AOHA /
1 Kurtod 3 25 coMOHiT | -
2 Taksum 4 12 COV"/
3 Aadprapu ymymit 3 /
Xamarii 147 comomnin __;’;
A) 12 B) 24 C) 37 D) 8
1 3x+16
-6
Xaaam kaaoHTapyHM OyTyHM MaH($pNUM HOOapoOapupo é0ea: (§> ¥ <1
A) —4 B) -7 C) -5 D) -6
14(si 2 o __ 2 o
X1cob KyHea: (sin“ 36° — cos“36 ).
1 o
7cos72
A) 7 B) —28 O 54 D) —-14

Yo Oapoy créxHaBmC

Kucmn A.1 - Marematuka



lappukn pyukcusam y = 1, 7x — 9 a3 KaaoMm HyKTa Mmerysapaa?

A) M(20;25) B) K(—40;59) C) N(10;-8) D) L(50;—76)

TacankoTu AypycTpo Myaiisid KyHea,.
A) Xaman KyHIXOM AMAXOX YOPKyHYaxou OapyacTa KyHIXoM KyH/ MeOoIIaHA.
B) Yopxynyau Gapyacrae MaB4y/ acT, KU XaMay KyHYXOSIII pOCT MeOOIIIaHA.
C) Yopkynyan Oapyacrae MaByy/ acT, KM XaMay KyHYXOSII KyH/ MeOOIIIaHA.

D) Xaman KyHUXOU AMAXOX YOPKyHYaxou OapyacTa KyHIXOM pOCT MeDOIIaHA.

PocrkyHya 0a BOCcuTam ay Oypuinm pocrxara Oa

2 2
JOp POCTKYHYa 4y A0 KapAa mryaaact. Macoxartu ce 15 mv 21 mv*
pocTKyH4Ya (Hmur. 6a pacM) MabayMm acT. MacoxaTu 10 o2 9
POCTKYHYau 90pymMpo €0ea. '
A) 6 am? B) 14 am? O) 16 am? D) 11 am?

XarTy poctu AB 6a gaspam MapKasar gap HykTtau O Ba paguycari 6a 3 cMm 0apodap
Aap HyKTam B pacanga meoomaga, ku OA = V153 cm act. Aaposum AB-po é0ea.

A) 15cm B) V15 cm Q) 12,7 cm D) 12cm
.. 7 — x

Coxam myarsaim QyHKCHApPO €0ea:  f(x) = T F %

A) (=7;7] B) [-7;7) O [-7,7] D) (=7;7)

Yo Oapou crméxHaBmc

Kucmn A.1 — Marematuka @



Aap pacm AB = BC Ba £BCD = 130° acr.
bysyprim xyngu MAN-po é6eg.

A) 65°

B) 35°

Q) 70°

D) 50°

Kaaom agag sixe a3 pemaxou myoanaau tg3x + ctg3x = 2 acr?

A) B) 3 o = D) —
T T 3 12

Koapdurcnentu kyHuum pacasaa 6a rpadpuku pyakcusiu f(x) = x* — 1-po aap

HyKTam X, = —4 é0ea.

A) -8 B) —17 O 15 D) 7
Musnnumymn GpyHKCcuspo é0ea: y = —x3 + 6x2 — 5.

A) 11 B) —27 O -5 D) 0

MyBoduxkaT HOOapoOapy Ba Xaaay KaaOHTapMHV HaTypaauy OHpPO MyarlisiH

KyHeA:
A) x2-9<0 1) 5
—— YaBo0O ——
B) log,(9—x) =2 2) 9 12345
C) 12-3x>0 3) 3 A88888
B
D) Vx+7<4 4) 7 COOOOO
5) 2 DOOOOO

Yo Oapou crméxHaBuc

Kucmn A.1 — Maremartuka



MyBoduxkaTpo MyaiissH KyHeA:

A) 2y tapadu nmapaaseanaOyaan TpareTcus 1) Gaaanam
B) ay tapadu napasseau TparneTcus 2) xaTTu MUEHa
C) mepreHAMKYASPU acOCXOM TPaAIIeTCUSAPO 3) Tapadxon — YaBo6 —
~ 7 12345
TayBacTKyHaHAa ax 1yt
o AOOOOO
D) nopuan mmuéHayoru tTapadpxou naxAynmn 4) aAyaroHaaxo BOOOOO
TpaneTCcuApo HayBacTKyHaHAa cOOOO0O
5) acocxo DOOOOO

Koprap 0o0s1a aap myaaatm 20 py3 MUKAOpPM MyalisiHI AacITOX Tallép MeKapda.
Ammo HucOaT Oa HakIIa y Xxap py3 6 aactrox Oap3smuég tanép Kapa Ba 7 py3 TO
aHYyoOMI MyXxJaTy MyaysiHIIyga 003 6 gactroxu aurap 0o0sia Taniép MeHamyd.
Koprap xamari 4ana aactrox 60054 Taép Mekapa?

Yasoo: || ][ ][]

3 1
476 — 162 - 812
T
8 — 1442

XncoO KyHea:

YaBoO0: D D D D

dapku pemaxou Myoanaan KBaapatnm x> — 6x + g = 0 6a 4 6apo6ap act. Kumatu

g-po édea.
Yasoo: | [ J[ ][]

Yo 0apoy créxHaBmUcC

Kucmn A.1 — Maremartnka



Peman myoamnaapo é6ea: log,(2x + 3) + log,(x + 2) = log,(x + 26).

YaBoO: D D D D

Ab3on aaxymm mnporpeccusim apudpmeTuxin 6a 41 Ba cyMmMmMan ab3oxom AYIOM Ba
manrymMu oH Oa 34 6apo0Oap act. Cymman oOH34aX ab30M aBBaAVIHV IIPOIPeCCUsIpO

YaBoO: D D D D

KyMaTy Kaa0HTapyMHN XayMI IIIpaMujan ceKyH4Yay MyHTa3aMpo €0ea, Ky Teran

YaBoO: I:‘ I:‘ |:| |:| cm?

Aap cexyrngan KOM agaBpa gapyHKammaaniyaa act, Ku 0a tapadpy OM aap nykran E
pacanga meoomaga. Aap xoaatm KO = 11 cm, OM = 10 cm, MK = 9 cM OyaaH gapo3im

OE-po é0ea.
YaBoO: D D D D M

éoea.

naxayumn oH 0a 18 cm Gapobap acT.

Ayt¢an, 6a Bapakam 4aBoOX0 ry3apOHMAaHN YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaannu Bapakau 4aBoOX0O XaTMI acT.

Yo Oapou créxHaBUC

Kucmn A.1 — Maremartuka



XMMSI

Jap KaaoM KaTOp XamMam 91eMeHTX0 BaaeHTHOKIM TarinpétaHaa gopaHa?

A) Cr, Fe, S B) H, Na, Fe C) S, Na, Cr D) C, Ca, Cr

Koncenrparcusii NOz-po yaHg MmapoTnOa 3méa KapaaH 203VM acT, TO KM CypbaTH
peakcysii 2NO2 —» N204 4 mapoTn6a apsosna?

A) 8 B) 16 0 2 D) 4
Konduryparcusam s1eKTpoHNY aTOMI KagOM 91€MeHT Is  2s 2p

AOJa mIyaaact? H H + + +

A) okcuren B) nHeon C) xapbon D) Hurporen

n Aap ¢pTopuan HaTpMit Kaa0OM HaMy A OaHAM XVMMISIBY MaB4y A acT?

A) nonin  B) meraaair C) xopaseHTNI OEKyTO D) koBaseHTHHU KyTOHOK

n XaHromm amccorcuarcusy 1 Moau KagoM MOggda MHKAOPM 3UéATapy MOHXOU
XA0p XOCHA MelIaBaga?

A) xa0puau aAIOMUHNIA C) xaopuau marami

B) xaopuau 6apuii D) xaopuau xaanii

n bo xocmakyHum acocm KaBii KagoOM HaMak 0a XyapoAan3s Ay4op MemiaBaa?

A) NaCl B) CuSOs C) (NHa)S D) K:COs

Yoi1 0apou cuéxHaBuC

Kuemn A.1 — Xumus



Japavam okcuamasuy OemrapuHpo (MakcuMmaan) ¢pocdop gap KaagoM mMojajaa
30XMp MeKyHaa?

A) pochun  B) Pocparmkaacuin  C) Pochutr marauit D) pochuan xaacumi

XaHromm xaakKyHum KaagoM MOAJa gap 00 K1caoTa Xx0Cua Memiasaa?

A) N0 B) NaNOs C) NHs D) N20Os

XaHFOMI/I KaaoOM peakcysi MMKOHV XOCHA ydaHV HaMaKI TypIIl MaBY9yJ act?

A) NaOH +HsPOs—»  B) KOH +FeSOs—» C) HNOs+Fe— D) Ca(OH):+HBr -

Cymman K09pPUTCHEHTXOPO Aap MyOAVLAaN peaKCHsi HeMTpaan3aTCysIv Iy ppan
Mg(OH):+ HsPOs— ... éGea.

A) 10 B) 6 Q) 12 D) 8

Aap Hakman TabanaoT Mmoaaan X-po MyaisiH KyHed.
A) NaNOs C) NH:NO:s X
B) NH.Cl D) NaCl + NaOH

Peakcusiv 6axaMTabCHpUM KMCAOTau aTceTat (CMpKo) 00 9TaHOA Oa KagoM HaMy AN
peakcmsIxo MaHCyO acT?

A) manBacTIIIaBi B) Tayzus C) yoitrupi D) myGoauaa

Yo 0apoy créxHaBUC
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Dopmyaan KaaoM KapOoxyapar A40Aa Iy AaacT?
(IZHZOH
O. H CH OH H

LN e
(')H\| |/|_O_l\| (|:/

| |
H OH OH H

A) pubosa B) xpaxmaa C) caxaposa D) raimokosa

CH,OH

XaHromm gexmaporeHOHIAAHV COUPTXOM sIKymMal sIkKaTOMa KaAOM MOAAaxo
XOC¥MA MeIIaBaHA?

A) aaasernaxo B) sdupxo C) aakanxo D) kmcaoraxo

byTnaarcerar aap HaT4yan peakcmusay KagoM MOAJax0 XOCIA MeniaBaga?
A) xmcaorau mypua 60 cnupTi OyTnA C) xmcaorau cupxo 00 criupty OyTnA

B) xmcaoran cupko 60 ciupTy HTNUA D) xmcaoram OyraHat 60 CIMPTH DTUA

bo xagom pox 1,2-amOpoMaTaH XOCIA MelllaBaa?
A) CH=CH + 2Br2 — C) CHs-CH3 + Bro—
B) CH=CH: + Br: — D) CH=CH: + HBr —

Aap BakTi 0a 0,4 MOA STMAEHIANKOA 00 MUKAOpPM Oap3méam Kaaui TabCuUp
KapAaaH 4aHA auTp (1. M.) XMApOTeH XopuY MelraBaa?

A) 6,72 B) 4,48 C) 8,96 D) 3,36

Yo Oapou crméxHaBUC
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Aap nakman tadbanaor HC=CH - X - CH:-CH:-OH Mmogaan X-po MyarisiH KyHea.

A) »ran B) sTnaen C) xaopsran D) xucaoram aTcerat

MyBodukaT MOAAax0 Ba aA0MaTy peaKkcysiy OaliHM OHXO I'y3apaHgapO MyaisH

HaMmoea;
A) KOH Ba ¢penoadrasenx 1) xaammraBuy TaxXIIH —— YaBob ——
B) KCO:sa CaCl: 2) maitgoIIaBMM PaHT Aap MaxAya 12345
C) KHCOs Ba HCl 3) xopuyiasumu ras AQOOOO)
BOOOOO
D) KOH (axays Ba Zn(OH)2 4) xocmAIIaBUM TAXIIIVIH cOO0O0O0O
5) adxanuIm pynHon DOOOOO

MyBodukaTu HaKkmay TaOANAOT Ba peareHTH Aap peakcus ucTudoganiaBaiHiapo
MYyavisiH KyHeA:

A) cuxaonpomnan — 1,3-audbpomMmpornad 1) HBr —— YaBob —

B) Gensoa — Toayoa 2) Ho 12345

AOOOOO
3) CH:sBr BOOOOO
D) GeH304 — CUKJAOTeKcaH 4) Br: CcCOOO0O

5) H0 DOOOOO

C) cukaonpomnan — 1-6pommponan

340 r HUTpaTV HaTPUI 9aHA MOA acT?

YaBoO: D D D |:| MO

Myoanaan tepmoxmmusBun cys3umm xuaporen 2H: + O: = 2H20 + 572 xY, acT.
Xanromu cyxtanu 1 r xuaporeH yaHg KY, rapmit xopuy MeniaBag?

Yasoo: [ ][ [ ][ ]xy

Yoi1 0apou cuéxHaBuC
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Aap xarmonn ammonmii (NHy) yaua mporoH MaB4ya act?

Yasoo: [ J[ ][ ][ ]y

bapomn xocna kapgaam Mmaxayan 8%-ay Hamak 0a 230 r 00 4aHj rpaMM OpoMIAN

YaBoO: |:| |:| |:| l:l r

Xanromu tapconnaanm 42 r kKapooHaTy Maraniin To3a 11 r ra3 xocma mya. Yang

Yaso0O: D D D D %

bapomn cyxranm 11 r sTaHaa 9aHA rpaMM OKCUTeH A03UM acT?

YaBoO: D D |:| |:| r

Xanrommn Oaxamrabcupum 15,0 T Kmcaoram sikacocam XaaHOKM KapOoHII 00
MUKAOpU Oap3néay MaxAyam XUApoKapOoHaTy HaTpuii 5,6 a (1. M.) ra3 xopuy,
mya. Maccau MmoaeKyaaBuy HUCOMM KMCAOTapO XMCOO KyHea.

YaBoO: D D D D

KaAuyn caxXTpo MA0Ba KapAaH A03UM acT?

¢omsu KapOOHaTV MarHWiA TaY3Ms M1y A?

Ayrdan, 6a Bapakan 4aBOOX0 ry3apOHNAaHN 9aBOOXOSTOHPO
¢dapomym HakyHea. [lyp Kapaanu Bapakau 4aBOOX0O XaTMI acT.

Yo Oapou crméxHaBuc
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DOUBNKA

BaK,Te KM IIaKANM TaXTa'da TaXTV TabCPHU Ba3HN Bap3ullrap

Tarvinp meébag (Hur. 6a pacm), KaaoM HaMy a1 Ae(pOpMaTChs \
MyIIOXMaa MelaBaj?

A) ToOxypn O) Ppumypaamasin

B) aaposmasi D) kxarmasni

"1 Jap pacm wmcmxom sikxeaam a3 metaaaxou rysoryn Al Au Cu
coXTallyda HHUIIOH Aoga mygaaana. Kagom gucm 0a
TakKAroXx a3 xama 3uéarap pumop meopaa?
A) 1 B) 4 0 3 D) 2

ba sx HyKTam gyyucMy OpoM a3 pyvin xaTT poct KyBsaxou 100 H sa 200 H 6a camtit
MyKoOma rysomra mygaaHa. KysBam OGapoOapTabcumpkyHaHgam (HaTmgasin)
KyBBaxopo MyalisiH KyHed,.

A) 300 H B) 100 H O 224H D) 2H
n Tpakropn maccaam m = 2 000 xr 60 cypbaTu aoaaiyaa
9=4m/c
(a1AT. 02 pacM) XxapakaT MeKyHaa. DHepIVsiy KNHe TUKI
. —
TpakTOppo €0ea. Maccam ponaHgapo ©Oa wHOOaT
Harvpea.
A) 40004 B) 16000 Y C) 80004 D) 320004

Yo 0apou crméxHaBIC
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MabaymoTn 4gagBaapo mucrudosa Hamyaa, — Kyssa F, | Kyumm S,

KOpM KyBBapO XaHIOMM Ky4YOHJAaHU CaHT (H) (m)

MyarisiH KyHeA. Kyn4an OantiHm caMTy Kydmint Canr 300 20

Ba caMTH KyBBapo 0a 9pTUOO0p Harmpea. HysBaon 40 100
Mus 50 5

A) 280 Y B) 6000 Y C) 3204 D) 154

AydapxapoHN MyHTa3aM XapakaTKyHaHaa (Hmr. 6a pacm)
00 cyppatyé aoaamyga aap gasomi t = 60 ¢ 91 Kagap poxpo
Tayi MeKyHaa? 9 =5m/c

A) 12m B) 55 M C) 300 m D) 65 M -—

Oaamu maccaam m = 50 kr 6a 3aMyuH 00 KagoM KyBBa Tabcup MeKyHaa? Illntoon
a¢pTrmm 030apo g =10 M/c? Kabya KyHea.

A) 40H B) 60 H O 5H D) 500 H

Mebépu 6opbapaopym MakcuMaan KpaH 10 T act. Oé 60 mH KpaH 00pM Iy A0AVIHI
xaymamr V=2m3-po OapaomrTaH MyMKMH act? 3uumi Iyaoapo p =7 800 xr/m3
KaOya KyHeg,

A) He, maccan 6op 20 T. C) He, maccan 6op 15,6 T.

B) Xa, maccan 6op 3,9 T. D) Xa, maccan 6op 5 T.

Yoi1 0apou cuéxHaBuC
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n Jap pacMm ay npy>XMHU sIKXela HUIIOH A0Ja 1IyAaang. Jap 1 )
OpYyXUHM sIKyM 3apdu Maxkamy OO ras mypkapaaniyga %

OBe30H acT. Arap 0a HyrM HIPYXXMHHU AYIOM XaMMH TI'yHa
3appu aurapm Maxkamm OO XaMVMH MMKAOpP Tasu Aurap
(mapoutm MybTaaua) ImypKapaamiyjapo OBe3OH KyHeM,
€3V IIPY>KMHXO0 sIKXeaa Memasaa. 3apgu aurap 00 Kagom
ra3 myp KapJaa 1nygaact?

A) xuaporen C) nuTporen

B) oxcuren D) xapbonat (oxcuau kapooH (IV))

TaxTy Tabcupm dYapaéHmM 2eKTpil Aap
3appu saekrpoantin (Hur. 6a pacMm) aap
91eKTpOA Moaaa gyao mya. Kagom Hamyan
TabCUPU YapaéHN 91eKTpil Aap VH MaBpuj,
MyIIOXVja Memasaa?

A) xumuasn C) marauTit

B) xapoparit Ba MmaranTit D) Tanxo Xxapopatit

MaxkTab0a4a Oapou 4eH KapgaHu MIAAATH 9AeKTpPI gap AaMila KaaoM acoo0po
MeTaBoHag uctudoga 6apaa?

A) pesucrop B) BoaTmeTp C) peocrar D) amnepmerp

Yo 0apou créxHaBUC

Kucmn A.1 - OGusuka



Paano 6a mabakan mmaaaty saekrpuamt U =12 B narBact act. TaBoHOMM YapaéHu
aeKTpi aap paauo P =3 Bt act. KyBBan yapaénm saexTpi gap paano 4i Kaaap acrt?

A) 025 A B) 4A C) 36 A D) 9A

TaaaGa Oapom coxTraHm OaTapey IIaHY KOHAEHCATOpM sKXedau Ilapaaaea
namBacTimyaapo ucrudoga oypa, To Kv FYHYOMINN 2A€eKTPUM YMYMUM OHXO
Cy =200 Mmx® Oomrag. Fynuyommm saekTpum xap siKk KOHAeHcaTopu mctudoaa-
myaapo éoea.

A) 40 mx® B) 205 mx® C) 1000 mx® D) 195 mx®

Inaaatu aeKTpu gap nedam ayomu Tpancpopmarop Uz =12 B meOGomaa. Arap
kooPpdurcuenTu Tpancpopmarcusan Tpancpopmarop k = 3 6omag, mmasatm
94eKTPi1 Aap Iedam AKyMH TpaHcpOpMaTOp 4il Kagap acT?

A) 4B B) 15B O 9B D) 36B

A3 pyiu HUIIOHAOAXOM aMIIepMeTp Ba BOAT-
MeTp (HmMI. Oa pacM) MYKOBMMAaTU MYSIKI
Ta(pCOHMIIM AaMIIapO MYalisiH KyHed.

A) 50m C) 20 Om
B) 10,5 Om D) 0,05 Om

[RERRRERENY!
0 5 10

Yo 0apom créxHaBmUc
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Aap pacM coxart HaMOE€HI CIeKTp, CoXa-
xou MHPpacypxy yaTpadyHadiy CrieKTp
Ba pymHouu cages 60 pakamMxo MIIopa
myaaaHa. bo kagom pakam coxamn nngpa-
CYypPXM CIeKTp MIIIOpa IIyaaacT?

A) 3 B) 1 O 4 D) 2

Aap Tapku6u sigpou atomu ¢pocPop (3:P) 4aHA TPOTOH MaBIy A acT?

A) 16 B) 31 O 15 D) 46

Xaaromn 60 cypbary ¥ = 2-10° M/c XxapakaT KapaaH 91eKTPOH COXVIOM VIMITY ACH
P =18-10% kr-m/c meGomaa. Maccau 1eKTPOH 491 Kagap act?

A) 20-10% kr B) 16-10%kr O 9103 kxr D) 36-10kr

MyBoduxkaTy KOHyHM GU3NKI Ba GpOpMyaapO MyaiistH KyHeA:

192
A) KoHyHM XyK n %, mgh = const
B) xomyHM HUTOXAOpUNI 2) P=F/S
DHEePTIS —— YaB0o0O ——
12345
C) KOHYHI HUTOXAOPUI 3) F=-kx AOOOO0
UMITYAC BOOOOO
D) xonyun Hioton 4) F=ma CcCOOO0OO
5 my9;, + myd, = myd, + myd, DOOOOO

Yoi1 0apou cuéxHaBuC

Kucmn A.1 - OGusuka



MyBoduxkaTtu Oy3yprum PpuU3MKi1 Ba BOXMAM YeHaKpO MyalisiH KyHea:

A) Oacomaay Aarimmi 1) Tecaa
B) BexkTOpM MHAYKCUAM MallAOHU MarHUTI 2) xeptc
C) xyBBam yapaéHu DAEKTpi 3) BarT
D) mmasatu ®AeKTpi 4) amnep
5) BoaTt

Arap sHeprusim HNOTeHcMaanm 0ackeT00a0031
Maccaamr m = 60 kr aap OaaaHAMM Jojamlyja
HycOat 0a carxu 3amuH (Hur. 6a pacm) Ex = 600 Y,
Oomaa, OaszaHAMM YaxuUIM y Y Kajap acrt?
InToonu a¢pTumm o3oapo g =10 M/c’kabya KyHeqa,.

YasoO: D DDD M

—— YaB0o0O —
12345

XaHromm myppa cyxXTaHm 4yOu XymK MUKA0opu rapmmm Q = 6-107 U xopuyg mrya.
Maccan gy6 4t Kagap act? FapMum xocn cy3mmm gyom xymkpo q = 1-107 Y/kr

KaOya KyHea,.

YaBo0O:

LD

Aap xapopatu T1 = 100 K ¢umopu ra3 gap sapdpu maxkam P1 = 50 xIla act. Arap
xapopatu raspo 1o T2 =20 K mmact xynem, ¢umopm ras gap sap¢ 4i Kagap xoxag,

myA? (V = const)

YaBoO:

Yo 0apoy créxHaBmUC

L wa
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Jap xydpa ay aaMmmamu sikxeaa Ian gap nan namsact myaaasa. Kyssan gapaén gap
aamvman sskyMm I1 =200 MA meGomaa. Kyssan yapaéH gap aamiiau Ayiom 4ii Kajaap act?

YaBoO: D D D D MA

Kaaam a3 anmsa aap macogan d =30 cM 9oirup acT. Arap TacBUpM KalaM a3 AMH3a Aap
Macodan f=90 cM xocma 1y aa 0omiaa, KaAOHKYHWUM XaTTU AMH3a il Kajgap acT?

YaBoO: D D D D

Po) HeTpOH ((l,n) qya0 IIaBaj, 9AeMeHTU

YaBoO: D |:| I:l D

Aaaau Maccasum saeMeHTH (5X), KU Aap HaTwdam peakcusim 23;Pb — 4X + 3He

X0CnaA MelllaBaj, 9 Kajaap Xxoxag mya?
YaBo0: I:‘ |:| D I:‘ B.a.M.

Arap a3 siapou aromu moaoHuit (%3]

XOCHAIIyAa COXMOM 9aHA IIPOTOH X0Xaa iy a?

Ayt¢an, 6a Bapakay 4aBoOX0 Ir'y3apOHMAaHN YaBOOXOSITOHPO
dapomym HakyHea. Ilyp kapaanu Bapakau 4aBoOX0O XaTMI acT.

Yo Oapou créxHaBUC

Kucmn A.1 - OGusuka



MexaHuka
- 3 9-_3 - - at2 - -
19=§; g="2 tﬁo; S=190t+%; v=%; m = pv; F=md; F= Gmlmz, P =mg; F =mg;
2
F =—kx; F =uN; P—— P = pgh; P=md; A=FScosa; A= mgh; A—— Ek—m19
9
En—mgh,V—z
®Du3nKanu MOAeKyaaBit DaeKTp Ba MarHeTVI3M
m m AU
v=_ N=2N;; P=nkT; F=k™2 E==; A=qEd; Cp =C +C;
3T, — PR _ P 1 _u . P = .
E=2kT; P\Vi=PVy; =75 @_c_f’_ I== I=¢/(R+7); R=pl/S;
=2 PV=VRT; Q=cmAT; | R, =R, +R,; - A= IUAt; Q = IUAL;
T, T, ! ’ ym = Ry + Ry; R_yM_R_1+_2 = t; Q= t;
Q=qm; Q=4am; Q=rm; Q =I?RAt; m = kIAt; k =—; ® = BScosa; e——%
Q=AU +A4; A=PAV; LAl
£=—— F =IBlsina; F =q9Bsina; ® =1L1I;
¢=P£-100%; F =ol. v
° T =2nVLC; X, =1/wC; X, = wL; kzu—lzz—l.
2 2
OnrTuka dusmkan aToM Ba AApOV AaTOM
sina C 1 1 1.1 _t
sy~ VT DEW Tty A=N+Z; N=N2 7; o=
Ad = kA; Ad = (Zk +1)A/2; dsing =kA; |4x 4-4y 4 4He, Ax - 4707 + Oe;
H_f hC h
=—=2 E=hv=— P=mc= E =mc?; E = (Zm, + Nm, — M,)c*.
92 A
hv:A+m2 ; Vmin =5

3apOmaBaH4ax0 Ba IIeIIBaHAXO Oapou XOCIA KapaaHu

BOXVA, AaXsIK, CaAsK Ba HOMIYVM OHXO

Hom VMmopa | 3apOmaBanaa Hom Mmopa | 3apOmasaHga
Tepa T 1012 aecu a 101
l'ura r 10° CaHTU C 102
Mera M 10° MUAAU M 103
KIAO0 K 108 MIKPO MK 10-°
I'eKTO r 102 HaHO H 107
AeKa aa 10! KO K 1012
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AATEBPA BA UBTUAOU AHA/AU3
dopmMmyaaxom 3apOy MyXxTacap:
1) (at46)?=a%+2ab+ 6% 3) (at46)=a®+3a%6 +3ab?+ 63
2) a’*—4%*=(a—b6)(a+b); 4) a®+463=((atb)a®Fab+ 62).

DopMmyaan XMCOOKYHIM peliaxoy MyOoAyiay KBagpaTun ax’*+bx+c=0
—& + 6% - 4ac

K UTCUEeHTXO0U MK X{o =
00 K0P PUTCNMEHTXOM XaKNK, 1,2 »

Japadaxou A0poV HUIIIOHAMXaHAaV paTCUOHAAVL:

a’ =1(a # 0); at = a; a*-a¥ =a**v; (a®)Y = a*,;
1 a* a\* a*

N = . = 4X=Y. e - . . X — g% . 4%
at=—0; — =a*Y; (&) =t (@ &) =a* &
Aorapmndpmxo:
tog,a =1; Log, (b -c) =Log, b +Log,c; tog,(b°) =c-Log,b;

1 yig Logyc
{ = ; — | = — . =

0GaC tog.a tog, (0) tog,b —Log,c; tog.c togsd
IIporpeccusy apudpmeTnkin:
a,=a;+dn—1) - Popmyaau abzou n-ym, Ku gap u 4o d — papku oH;

a, +a,
=— — ¢popMyaan cymMMan 1 ab30U aBBal.

IIporpeccusii reomeTpii:

by =4b1-9g"" — popMmyaan ab3ou n-ym;
b q— b

S, = —a-1 dopMyaan cymMan 1 ab3ou aBBal, KU 4ap MH YO ¢ — Maxpayqi OH.
Xocmnaa:
() =0; (x+6) =4#; (x’é)' = px*-1 (%) = e¥;

1
(Inx) =—; (8in x) = cos x; (cosx) = —sin x; (tg x)' = ,

X cos8?x

®opmyaan Hioron-Aeiioanrc: [, f(x)dx = F(x) |4 =F(6) - F(a),

K1 Aap uH 4o F(x) — pyukeusau ndtugonn f(x) Aap nopuau [a; 4] acr.

I'EOMETPUS
CymmMman KyHYXOU gapyHumM 7i-KyH4da: 180°(n — 2).

Macoxatn cekyH4a:
cﬁb S=sa-hy=-b hy=-c h & S=\plp-a)p-&(p-0), xuaap
LN UH YO p = ar f hi c, a,t,c—rapadxo, h,, Ny, . —OasaHAMXOU CEKYHYA.

a

b MacoxaTtu pocTkyH4a: a MacoxaTu KkBagpar:
S=a b S=a?

a
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1h Wb Macoxatu napaaaeaorpamm: A/~ Macoxatu pomG:

e \Q di-d
i S=a-h, =6 Hh, ol s=a = o
b
MacoxaTu TpaneTcus: e .
. itb XaQMrg/I KyO:
S = A a V=a
2 a
a

© Xauymu napaaaeaenuiea; Xaql\fm pamuaa:
P - V =abc V= §5H
TPUTOHOMETPUSI
Basb3e a3 KumMaTxou PpyHKCHUSIXOU TPUTOHOMETPIL:
J i3 Vi3 V14 T 3
0 i e = = 2% 2
a 6 4 3 2 i 2 i
0° 30° 45° 60° 90° 180° 270° 360°
sina 0 1 E E 1 0 -1 0
2 2 2
cosa 1 \/_§ E l 0 -1 0 1
2 2 2
t 0 ! 1 V3 0 0
a — — —
i 3
1
ctg o - NE] 1 — 0 - 0 -
i 3

> . 1o =T
PoOuran yeHaku rpaaycii Ba paaanuy KyH4: 1 T5g Padman.

dopmyaaxoe, K1 poonTan PyHKCUIXOM TPUTOHOMETPUM sIK KYHYpO Mg oaa MeKyHaHA;

sina cosa
sin*a + cos’a = 1; tga = : ctga = —
cCo8 3N a
tga-ctga=1 1+ £g? 1 1+ ctg? 1
: =1 a= ; ctgca = —
g cos’a g sin*a
dopmyaaxom KyHIXOM AydaHAa:
. | 2tg
sin 2a = 28ina-ces ; tg 2a = ;
1 - 1g%a
1—tg%a
cos8 20 = cos’a — sin‘a; ctg 2a = g
2tg a

Xaaan Myoamaaxou cogaTapyHI TPUTOHOMETPIL:

sinx=a, la|<1, x=(CD*arcsina+nk, *E€Z

cosx=a, |la|l<1, x=xarccosa+2lnk, # € Z;
tgx =a, X =arctga+ nk; k€ Z;
ctgx = a, X =arcctg a+ 1k, # € Z.
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YAABAAN AABPUN DAEMEHTXOU XUMWUSIBUN A. 1. MEHAE/IEEB

JABPXO r vy PV X 2 A E M E HT X O
A I B|A II B(A III B|A IV B|(A V B|A VI B|A VII B| A VIII B
2
1 (H) H 1o092| He 4.00 o
XuaporeH |Teamit
. L6] 7 [9]
2 Li 6 Be 9,()%'2 B 10s1|C  won N 14 O 5mlF 150 Ne » 179 Ar . 948
Awrnit Eepl/m/mﬁ bop Kap6on Hutporen |Oxcuren ®T1op Heon Apron
3 Na s Mg 24 Al 555 5is|S1 25086 P 309m|S 3206 Cl 35.453 | Ar 39 o4
Harpmit Maerm AAIOMMHMM Cyanrcmin | Dochop Cyzl(])yp leop AprOH
19 22 . 28 .
K 39 Ca 40 0 44 956 OC ﬂo Ti 500 V 51906 Cr 54933Mn 55.847 Fe ss033 CO 0 Ni
4 Ka/u/m Kaacmm CKaHAI/II/I TI/ITaH BaHaAI/II/I Xpom MaHraH OxaH Kobaar Huxkea
34
63 546 Cu/es s INn|Ga eon o7l Ge 7559 AS 74992 |Se 7 Br o0 ooa| K1 83.80
MI/IC Pyx|T'aanit T'epmannin ApceH CeAeH Bpom Kpuniron
43 [46]
RD 565 e8| ST ser|ssoos  Y|oi ZI|5rs 52:506 Nb 5500 MO 97%1 Tc|worer Ruliy i0z00s Rh %4 Pd
5 Py6uavmit CtpoHcuit WtTpnin CI/IpKOHI/II/I HVI06MM MOIH/IGAGH TexHeTcuit PyTeHI/II/I Poamii| Tlaaaaamit
107.868 g 112.41 Cd|In 1482|SN 118 71 Sb 121 75 Te 127 60 I 126.9025| X € 131 29
Hpra KaAMI/H/I I/IHAI/IIZ Kam;arn Cpra Teaayp I/Io,a, Kcenon
Cs 132. 905 Ba 137 33 1339055 La* 173 49 Hf| %) 180.9479 Ta|1sss5 W% 186 207 Re 2 Os|19222 Ir 08 Pt
6 Ce3I/II/I Eapvm /laHTaH ra<l)HI/H/I TanTaa BO/KI)paM PeHI/m Ocmmit Vipnawin|  Tlaatuna
:
196. 957A11 200.59 H% Tl 204 38 Pb 207 19 B 208.980 PO 209.98 At 209 99 Rn [222]
Tuaao CumoD [ Taaammit Cyp6 BucmyT IMoaouwmii _ [Acrar Pagon
104 106 108 110
7 Fr [223] Ra [226] [227]AC** [261] Rf [262] Db [263] Sg [262] Bh [265] HS [266] Mt [272] DS
(DpaHCI/Iﬁ Paayin AxTyHaNI1 | Pesepdopami ,ZlyﬁHI/IIZ CI/IGOPI‘MI/I BOPI/IVI Xaccuit| MertHepwit | Aapmmrraarmit
e R0 RO R0, RO, R,0, RO, R0, RO,
b RH4 RH3 RH, RH
AHTAHOUAXO* 140.12 Ce 140908 PI' 144.24 Nd 14491 Pm 1E5£36 Sm 151 96 Ell 157.25 Gd 158926 Tb 162.50 Dy 164930H0 26 Er 34Tm 173.04 Yb 17}967 Lu
Cepwit HpaaeoamM Heoauwm | Ipomermit Camapwit Esponmii | T'agoansmi Teponit AMCIIPOSMM Toammmit Dpouit Tyamin| Wrrepomit| Awotercuit
AKTUHOMAXO** 038 Th |3 min Pa 03 U 05 P oe Pu|z usAm 247.07Cm b Bk | mios Cf|% 3208 ES 10 Fm de 1(] No 10
Topwi | NMporaxrymmit Vpan | Hentynitit| Ilayronnit| Amepurcmit Kiopmit Bepxanii | Kaanpopumit | Damrreiramit Depmnii | Mengeaesmit HoGeawit | Aaypencuit
quBa[lI/I XaamiaBaHAarmm Knmca0TrTaxo, aCcocxo Ba HaMaKXO Aap 06
Vonxo | H' | Li' | K' | Na' [NH;|Mg”|Ca™|Ba” | S | AI" | Cr’" | Fe* | Fe” | Zn*| Ag" | Pb™ | Cu” | Hg" |Hg" |Mn”| Sn™ | Ni*' | Co™
OH ~ XX | X[ X | Xa|Ks| X [Kx| Xt | Xex| Xer | Xex | Xer | — | Kx [ Xz | — | — [ Xe | XH | Kx | XH
F~ X |1Kx| X[ X | X |[Kx|Xe|[Kx|Kx [Kx| X [Kx | Kx| X | X [Kx| X [T | T | X |[X]|X|[X
Cl™ X[ X[ X[ X[ X[ X[X[|X[|X]|X|Kg|X|X]| X |Xa|Kx| X |Xrz X|Tr|X|X
Br~ X[ X[ X[ X[ X[ X[X[X]|X|X|X[X]|X|X|Xa|Ks|X |Xa|Ks| X |T|X]|X
I~ X | X | X[ X]|X XXX | X | X|—| X [Xa|Kx|— |Xa|Kx| X |Kx| X | X
s* XX | X | X | X | T[T |[X|[Xa|Il|T |Xa|T |Xa|Xa|Xa|Xa|—|Xa|Kx|Xua|Xu|Kx
SO XXX | X | X [Xa|Xa|Xaa|Xea| — | — [T | — [ X |Xag|Xag| — | — | Xa| Xa| — | Xa| Xn
SO, X[ X[ X|X|X|X[Kg|[Xa|Kx| X | X X | X [Kx|[Kx| X |[Kx| T |[X|T | X]|X
PO; X [Kx| X | X | T [Xa|Xa|Xa| X | Xa| Xa| Xex | Xex | Xer | Xex | Xer | Kx | Xa | Xa | Xa | Xa | Xa | X#
CO; X| X | X[ X ]| X |[K| X |Xaa|Kx|— | — | Xa|— | Xa|Kx|Xa| T [XH|— | XH|— | XH|XH
SiO:' Xa | Xua| X X|—| T |[Xa|Xa|Xua| T r r r r —|r r —|—|rT r r r
NO; [ X | X[ X[ X[X|X|X|X|X|X|X|X]|X]|X]|X]|X r| X X | X
ACO™ [ X [ X [ X[ X[ X[ X | X | X | X|T|X|X|T|X|X]|X|X|K|X]|X]|X]|X]|X
CO; [ X | X | X | X | X | X |Kx|Xa|Kx| T [T | T | T |Xaa|Xa|Xa|Xa|Xa|Xaa|Xa| I' | Xix|Xe
CIO;y | X [ X | X[ X | X | X[ X | X[X|[X[|X|[X|X[X|X|X[X]|X|X|X]|X|X]|X

Aromamxou wapmii:

AcO™

—uonu atcetat CH,COO™,

«X®» — xaa"amasasaa (< 0,001 r gaap 100 r 00); «I'» — TMApOAM3 MeIIaBaj, «—» — MOAJa XOCKA HalllyaacT.

KATOPU DAEKTPOXMUABUN ININAAATU METAAAXO:
‘Li, K, Ba, Ca, Na, Mg, Zn, Cr, Fe, Co, Sn, Pb (H), Cu, Hg, Ag, Au

; «X» —xaamasasga (> 1 r gap 100 r 06); «Kx» — xamxaamasasaa (0,001-1 r aap 100 r 06);

Kucmn A.1 - Masoan épupacoH a3 paHHM XVMILS
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