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» 3apaHunsi 6a30BOro ypoBHs:
NeNe 1,2,3,5,6,7
» 3a4aHne NOBLILLEHHOIO
ypoBHS: Ne4

CopepxaHue TemaTnyeckmnx 6nokos

3apaHns 6a30BOro ypoBHS:
NeNe 11, 13, 14, 15

3apaHune NoBbILLEHHOTO YPOBHS:
Ne12

3ajaHune BbICOKOro YPOBHS
cnoxHocTn: Ne20

\

XumMunueckas
g BelwecTBO peakums
\ drnemMeHTapHbIle /
4 OCHOBLI MeToabl
HeopraHM4Yecko MO3HAHWA.
- UMUS U XKU3Hb
1 XMMUM X 3

» 3apaHune 6a30B0ro ypoBHs: Ne8

NeNe 9,10
» 3aaHu1A BLICOKOrO YPOBHS
Y cnoxHocTtn: NeNe21, 23

+ 3ajaHusi NOBLILEHHOMO YPOBHS:

» 3agaHue 6asoBoro ypoBHs: Ne 18
* 3aaaHunsA NOBLILLEHHOIO YPOBHS
cnoxHoctu: Ne 16, 17, 19

» 3agaHuns BbICOKOrO YPOBHS
cnoxHocTtn: NeNe 22 23, 24

/




N3meHeHUs B CTPYKTYpPE U coaepKaHnu
otcytcTtBeoBann B8 KMM O3 2023r.
no oTHoweHwuto K KUM 2022r.
e Ob6LLEee KoNnYecTso 3ad4aHnNn — 24 .
e Yactb 1 (3agaHmA ¢ KpaTkmm otBetom) — 19
3aJaHNN.
e Yactb 2 (3apaHmAa c pa3BepHyTbiIM OoTBETOM) — 5
3aJaHNN.
e [TpoAO/NIKUTENBHOCTb 3K3ameHa — 180 MUHyT.
¢ MUHMMaNbHbIX NEepBUYHDbIN 6ann 3a BbINO/IHEHUE
BCEM 3K3aMeHaLUNOHHOMN paboTbi
cocrtasnsaet 10 6annos.
e MaKkcMmanbHbiIi  nepBuYHbIK  Bann  3a
BbINO/IHEHUE BCe 3K3aMeHaLUUOHHOU paboTbl
— 40 6annos.



CuncTtema oueHnBaHus

1 Gann : BepHOe BLINOMHEHWE KaX4oro 13 3agaHun 1-3, 5-8, 11, 13-16, 18 n 19 .

2 Ganna : nonHbIN NpaBUbHBIA OTBET Ha Kaxkaoe 3 3agaHui 4, 9, 10, 12 n 17;
ecnuv aonylleHa ofHa owmnbka, To OTBET oLleHMBaeTca B 1 Gann ;

ecnuv aonyLleHo ase 1 6onee ownbKM N1 OTBETa HET, TO BbicTaBnsetcs 0 Gannoe.

[Mpoeepka BbINONHEHNA 3agaHu 20—23 OCyLLECTBNSETCA NPEAMETHON KOMUCCUEN B
COOTBETCTBUMN C KPUTEPUSIMIN OLIEHUBAHWNS BbINOMNHEHMS.

3 6anna: 3agaHna 20 u 22 .

4 6anna : 3agaHva 21 1 23 .

OueHnBaHWe BbINONHEHUS 3aaHns 24 OCYLLIECTBNSAETCA B ay4UTOPMM HENOCPEACTBEHHO MPU
BbIMNOMHEHUN Y4aCTHUKOM 3K3aMeHa 3a4aHns ABYMS YrieHaMu NPeaMETHON KOMUCCUN
(3kcrnepTamu), OLiEHMBAKLLIMMU BbINOMHEHWE NabopaTopHbIX paboT, He3aBUCKUMO ApPYr OT Apyra.

2 6anna: MakcumansHbI 6ann 3a BbINONHEeHWe 3aaaHns 24 .



dopmaT 3agaHuu

MHOXecTBEHHbLIV BbIOOP:
NeNe 5, 6, 7, 8, 11, 13, 14

Brnucarb B none oTBeTOB
LMppOBLIE 3HAYEHMUS,
COOTBETCTBYHLUME YCIOBUIO
3agaHna: NeNe 2, 3

YcTaHOBMEeHWE COOTBETCTBUS
MEXAY NO3ULMSMM ABYX
MHOXECTB:

NeNe 4, 9, 12, 15, 17

Llenoyka npespalleHuiA:
Ne 21

PaboTa c TekcToBOM
nHdopmaumen: Ne 1

009
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MpakTnyeckas 4actb

3K3amMeHaLMoHHOWN paboTbl:

NeNe 23-24




3aJaHnsa ¢ HAaMMEHbLUUM NPOLEHTOM BbINOJIHEHUNA

3apaHue Ne16

16

W3 nepeuncieHHBIX CYXKICHHH 0 MpaBuiIax padOTHL ¢ BemlecTBaMH B J1abOpaTopHH

U OBITY BeIOEepHTE BepHOe(-bIe) CyxIeHHe(-5).

1) Xiop MOXHO NOIy4YaTh TOJNBKO B BEITSHKHOM HIKady.

2) Ilpu DOpPUrOTOBIEHMH pPACTBOPAa KHUCIOTHl KOHLIEHTPHPOBAHHYIO CEPHYIO
KHCIIOTY NMPHUIIUBAIOT K BOJIE.

3) Ilpu HarpeBaHMM pacTBOpa MNPOOHMPKY C MKHIKOCTBIO JIEp:KaT CTPOro
BEPTHKAIBHO.

4) PaboTy ¢ eKMMH BENECTBAMH CIENYET MPOBOIUTH B PE3NHOBBIX MepUaTKax.

3anunmMTe B IoJie OTBETa HOMep(a) BepHOro(-bIX) cykaAeHusA(-if).

OTtBerT:
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3ajaHnsa ¢ HAaMMEHbLLNM MPOUEHTOM BbINOJTHEHUNA

3apaHue Ne16

Oco6GeHHOCTb 3ajJaHUA : HET yKa3zaHUs Ha TOYHOE KONMMYECTBO MpaBUSTbHbIX
3NEMEHTOB OTBETA, KOTOPbIE HEOOX0AMMO BbIOpaTh.

TUNUYHBLIE OLIMOKHU : HEMNOMHbIAN U N30bITOYHbIA OTBET.

PekoMeHZaLmMMm : yalle BKkNovaTb 3agaHus NoA00HOro Tuna B ynpaXkHEHUS U
KOHTPOIbHbIE MEPONPUATUS NPU 00yUYeHUN.
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3ajaHnsa ¢ HaMMEHbLLIUM MPOUEHTOM BbINOJTHEHNA

3apaHusa Ne18 u Ne19

Jadanun 18 u 19 evtnonnaomea ¢ ucnonwvzosanuem cedyouezo mexcma.

Hutpat ammonus (amMmuauHas cenuTpa) — Xummudeckoe coenuuHenne NHyNO;,

COJIb a30THOM KHMCJIOTHI, KOTOpPOC UCIIONIB3YCTCA B KAYCCTBC 430THOI'O y,u'06peHm1.

Brruucnure B MpoucHTax MaCCOBYIO OO0 a30Ta B HUTPATC aMMOHHA. 3anumuTe
YHCJI0 € TOYHOCTEID J0 IEIIBIX.

OTserT: %.

[Ipyu noakopMKax OBOIIHBIX U IBETOYHBIX KYJIBTYp B ouBy BHocHTcd 200 r azora
Ha 100 M>. Bblyuciure, CKOJIBKO I'paMMOB aMMHUAYHOM CEUTPHl HAlO BHECTH
Ha 3€MeNbHBIM y4acToK [lomanpio 70 M?. 3anumure 4YHCIO € TOYHOCTBIO
110 LIEJIBIX.

OTserT: T.
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3ajaHnsa ¢ HAaMMEHbLLNM MPOUEHTOM BbINOJTHEHUNA

3apaHusa Ne18 u Ne19

Oco0eHHOCTL 3a4aHuM : 4N BbiNOnNHEHUN 3agaHmna Ne19 Hago npousBecTun pacyéTbl B
3agaHnn Ne18.

TUNUYHbIE OWUOKN : HEBEPHO BbINOMHEHHbIE PACYETDI.

PekomeHpauum : npu obyuyeHumn xummn obpaiyarb 6onbLue BHAMaHUSA Ha hopMuposaHme
MEXMNPEAMETHbBIX 3HAHUN U pa3BUTUE METaNPELMETHbIX YMEHUMN.
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3ajaHnsa ¢ HAaMMEHbLLNM MPOUEHTOM BbINOJTHEHUNA

3apgaHue Ne 21

21 | /lana cxema npeBpalieHHi:

Fe(NOs), — Fe(OH), — X —L—5 Fe,0,

Hanumure MONEKyIsApHBIE YpaBHEHHUS pPEaKLMH, C IIOMOIIBK) KOTOPBIX MOXHO

OCYILIECTBHUTh yKa3aHHBIE IpeBpamleHus. s nmepBOoro IpeBpamieHus COCTaBbTE
COKpalEHHOE HOHHOE YPAaBHEHUE PECAKIUH.
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3ajaHnsa ¢ HAaMMEHbLLNM MPOUEHTOM BbINOJTHEHUNA

3anaHue Ne 21

OCcOGeHHOCTb 3a4aHuUA : COCTaBUTb YPABHEHMSA XUMUYECKNX PEaKLMIA, OTpaXKaroLLmx
FEHETUYECKYI0 B3aMMOCBSA3b HEOPraHNYECKMNX BELLECTB.

TUNUYHbIE OLWKNOKWA NPU BbIMOJTHEHUM :

* HEBEPHO OnNpeaeneHo BeLecTBo «X»
* HEBEPHO COCTaBIEHbI YPaBHEHNS peakuum
* HEBEPHO COCTaBIEHO YypaBHEHNE NOHHOW peakumnm

PekomeHaauuum : 3agaHnsa B gaHHom dhopmare uenecoodbpasHo ncnonb3osaTh Ha atanax
00o0LWeHna 3HaHMN O CBOMCTBAaX KacCoB HEOPraHN4YEeCKNX BELLECTB.
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OcobeHHOCTb 3agaHun : B 3agaHum Ne23 cocTaBrnsoTCs ypaBHEHNS
XUMUNYECKNX

peakunmn, KoTopble Hago BbINOMHUTL B 3aaaHum Ne24. OueHnBaeTcs
cobrnogeHne npasun

TEXHUKM Be3onacHOCTU Npu oTO6ope BELLLECTB N BbINOMHEHNN
9KCMepuMeHTa.

TUnNuYHbIEe OWMNOKK : HEBEPHO COCTaBIIEHHbIE YPaBHEHUS
XUMWYECKUX peaKkuun B

3apaHunn Ne23.

PekomeHpauuum : npn oby4eHN XUMNN HEOBXOAMMO NMOMHOCTbLIO
BbIMOMHUTb

nabopaTopHbIN IKCNEPUMEHT, 3aroXeHHbIN B nporpamme. OCHOBHbIE
MOMEHTbI, Ha

KOTOopble crneayeTt obpaTtnTb BHUMaHUE Npu NpoBeaeHNN ONbITa,
3adouKCMpoBaHbI B

NHCTPYKUMK K 3agaHnio Ne24 B KaXkgoM 3K3aMeHaUNOHHOM BapuaHTe.



[nAa noaAroToBKU K a3K3amMeHy No XMMUu
Heobxoanmo MCNoNb30BaTb PECYypChbl:
e OdnuUManbHbIK MHGOPMALMOHHBLIM NOPTAN
rocyaapcTBeHHOW UTOroBOM aTTecTauum
(http://www.gia.edu.ru/ru/

e OTKpbITbIN BaHK 3aaaHMM O3
https://fipi.ru/oge/otkrytyy-bank-zadaniy-
oge#t!/tab/173942232-4

e [locobua ana noarotosku K O3, npowealumne
skcnepTusy B PIEHY «OUTMN»,
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PekomeHgaumn y4mnTenam rno noaroToBKe yYallMXcs K
BbIMOMHEeHWo 3agaHum O3

UeTtko cobniogartb BbINOMHEHWE NPOrpaMmmbl OOYYEHUS XMMWWM B OCHOBHOM LLKOMNE, yAENas
ocoboe BHUMAaHWE MPOBEAEHUD XMMWYECKOro 3KCnepumeHTa (nabopatopHbie OnbiThl,
npakTuyeckme paboThbl);

[MpoBecTn BXOAHYHO AWArHOCTUKY C aHanma3om pesynstatoB OI'D 2022 ropa, pasobparb
TUNWYHBIE OLLMBKN yYaLLMXCS U MPUUMHBI UX BO3HUKHOBEHUS NPU BbINOMHEHUW 3a4aHUN;

Ocoboe BHUMMaHME YOENATE 3nNemMeHTaM CcoaepXaHund, KOTOopble Obinn  BbINOMHEHBI
3K3aMeHYyeMbIM C HAMMEHbLLLIMMI pe3yrnbraTtamMi;

PasBunBaTb MHPOPMALMOHHBLIE YMEHUS Y4YaLLMXCS, TakKMe Kak HaxoXO4eHNe U MHTepnpeTaLms
y4ebHOM MHpopMauun, NpeacTaBNeHHON B pa3HOM BUAE (TEKCT, TabnuLbl, CXembl);

MpoBOAUTL AMArHOCTUKY WU MOHUTOPWUHI YCBOEHWSI 3MIEMEHTOB COLAEPKaHUSI KaK MUHUMYM
TPW pasa B rof: CTapToBasi AMarHoCTUKa, pybexxHasi U UTOroasi;

Bkntouatb B nporpammy oby4yeHusi BONPOChH! NOBTOPEHMS M3YYEHHOro MaTtepunana;
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PekomeHgaumn y4mnTenam rno noaroToBKe yYallMXcs K
BbIMOMHEeHWo 3agaHum O3

Bkntouatb B CTPYKTYpPY NPOBEPOMHbLIX paboT pasHoro ypoBHS 3ajaHua B popmate OI'9, B ToM
yumcne 13 oTKkpbIToro 6aHka 3agaHum OUMNN;

OpraHn3oBbIBaTb BHEYPOYHbIE U aKyNbTaTUBHbIE 3aHATUA ANS  yYallUXCS, TOTOBSALLMXCS
caaBatb O 9;

3HaKOMUTb yvalmMxcsa M UX poOOUTENEN CO CTPYKTYPOM W COpepXaHWem LEMOBEPCUM,
cneundmkaummn aksameHa 1 kogudukaropa.

YBenMUMBaTb KONMMYECTBO MPaKTUYECKMX M nabopaTopHbIX paboT C BbIMNOMHEHWUEM pPeanbHOro,
HO He BMPTYyanbHOro 3KCMepuUMEHTa, HarnpuMep, 3a CYET BBefeHUs aKynsTaTMBHbBIX MOaynen
Mo NabopaTopHbIM NPaKTUKYMaM.

AKTMBHEE WUCMOMb30OBaTbh 3afaHud, dopmMupyrolmMe y obyvarlmxca Takuve obuleyyebHbie
yMeHWs, Kak nepepaboTtka nHgopmaLmm, NpeacTaBneHHOM B pasnMyHoM Buae (TekcT, Tabnuya,
CXema), BbIABNEHME MNPUYMHHO-CNEACTBEHHbBIX CBSI3EM MEXLYy COCTaBOM, CTPOEHUEM,
CBOWCTBaMM 1 cnocobamm NonyyYeHnst KOHKPETHbLIX BELLECTB.

CpenctBammn npegMeTa XuMMUMM oODecrneuymBaTb pPasBUTME Y  LUKONBHUMKOB TaKUMX BaXKHbIX
METanpPeaMeTHbIX YMEHWNA KaK aHanmM3 1 CMHTEe3, CpaBHEHME U KNnaccudukaums, MoaenMpoBaHme
N NNaHUPOBaHME 3KCMEPMMEHTA, MOBbLILLAHLLIMX LUAHChl 3K3aMeHyeMbIX Ha YCMellUHyr caady
3K3ameHa.



MeTogukn 0by4yeHUs, KOTOPbIE HEODXOAMMO MCNONbL30BaTh NpU
opraHunsauum obpasoBaTenbHOro npouecca

1 2

TexHonorna npobnemHoro
o0yueHunsa un
nccnepoBaTenbCKMe NPOEKThI

PeweHune nobbix
9KCNepMMeHTaneHbIX 3aga4

3 4

OpraHunsauums
AndpdpepeHLNpOBaAHHOIO
00y4yeHNA LUKONbHUKOB C
pasHbIM YPOBHEM NPESMETHOMN
NOArOTOBKMU

JINYHOCTHO-OPUNEHTUPOBAHHbLIE
TEXHONOrMn odyyeHus
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