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BUAbI NMO3HABATE/IbHO

*YMEHUA 3aNnCbiBaTb OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE
peaKkLuu,

*3HaHME CTPOEHMA aTOMa,

*BbIM0/IHEHME NPAaKTUYECKOM HacCTy,

*K/1aCCUPUKALMA U HOMEHKAATYpa HEOPraHM4YeCKUX BeLLeCTB,
*3aKOHOMEPHOCTU U3SMEHEHUA CBOMCTB 3/1eMEHTOB B CBA3MU C
nosoxeHuem B Nepnogundeckon cucteme A.U. MeHaeneesa,
*CTPOEHMe BeLLeCTBa,

*XMMUYECKaA CBA3b,

*MeTa//bl,

*HeMeTa//bl,

*OCHOBHbIE K/1aCCbl HEOPraHMYeCKUX coeguHEHUN.



Pe3sysabtaTbl O3 no xu

=

HeaocTaTOMHO OCBOEHHbIE YMEHUA, HaBbIKK, BUAbI MO3HABATE/IbHOM
AEeATe/IbHOCTU:

*B/Ia,€HME OCHOBAMMU XMMUYECKOM FPaMOTHOCTH, BK/IKOYAIOLLEM: Ha/inumne
OmMbITa paboTbl C Pa3/IM4YHbIMU UCTOYHMKAMM MHPOPMALMU MO XUMUU
(Hay4HaA ¥ Hay4YHO-NOMNY/IAPHas IMTepaTypa, C/10Bapu, CNPaBOYHMKM,
MHTEPHET-Pecypchl);

*YMEHUE MHTErPUPOBATb XMMMYECKUE 3HAHMA CO 3HAHUAMMU APYTrmnX
y4ebHbIX NpeAMeTOB;

*yMEeHUeE BbIMUCIATDL [ NPOBOAUTb PACHETbI MAaCCOBOM A0/1M BELLECTBA B
pacTBOpPE; MO YPAaBHEHUAM XMMUYECKMX PEAKLMM HAXOAUTb KO/IMYECTBO
Bel,ecTBa, 06bEM U MaCCy peareHTOB W/IM MPOAYKTOB peaKkLuu.



Pe3sysabtaTbl O3 no xu

Homep 3aganun B

CpeaHuii NpoueHT BbINOJIHEHHSA

KUM
2023 2024

3ananue | 56,01 56,50% A
Jamanue 6 71,10 62,54% v
3ananue 12 56,54 57.85% A
3ananue 17 54,48 53,22% ¥
Jamanue 19 49.16 39.48%
Japanue 21 53.16 50,58% i
3ananue 23 77.35 79.25% A
Jananue 24 93,51 92,30% W




. ' N3menenus B OI'D mo xumum 2025 ‘

v/ O0Omiee 49uciIO 3aJaHuii  yMeHbIIeHO ¢ 24 10 23: wu3
IK3aMEHALIMOHHOTO BapuaHTa 2025 I. uCKIIIOYEHO 3a/1aHue 24.

v’ Usmenena wMoxenb 3agaHus 23, I[peaycMaTpUBarolIero
BBIIIOJIHEHUE  XMMHYECKOTO  JKCIEPUMEHTA.  BbInmoiHeHue
3a/laHusl olleHUBaeTcs S Oamiamu. OLEHUBAHUE AIKCIIEPTAMH B
ayJIMTOPUU TEXHUKHU BBINIOJHEHUA ONbBITOB B 2025 1. HE
[PEIYCMOTPEHO.

v B 3aganun 21  UCKIIOYEH ~ KOMIIOHEHT  YCIIOBWS,
[pelyCMaTPUBAIOIIMI COCTABIEHUE COKPAIIEHHOTO HOHHOIO
YpaBHEHUS PEAKIIUHU.

v/ MakcuMajibHbI  TEPBUYHBIA  0a/il  3a  BBIIOJHECHHE
9K3aMEHAIMOHHOM paboThl yMeHbIleH ¢ 40 10 38 0aLioB.

npasa 3auljMillienbl



DU

3ananue 23

Jns npoBejieHHsT KCIepHMeHTa BbIAaHBI CKISHKH Ne 1 m Ne 2 ¢ pacTtBopaMu
TUAPOKCH/A HaTpUs M XJIOPHJA MarHHs, a TaKKe TPH peaKTHBa: COJITHAs KHCJIOTa,
pactBopsI cynabdara meau(1l) n kapbonaTa Kamus.

1) TONBKO M3 yKa3aHHBIX B MepedyHe TpPEX peakTHBOB BbIOepHTE JBa, KOTOpbIE
HeOOXOIMMBI JUIS OIpe/ieJIeHHs] KaXk/I0ro BelllecTBa, HaXO/ISIIerocs B CKISHKax
Ne | u Ne 2;

2) cocTaBbTe MOJIEKYJISIpHOE, IIOJJHOe M COKpalmEéHHOe HOHHbIE YypaBHEHHS
peaKkiii, KOTOpPYI0 IUIAaHHpyeTe IIPOBeCTH /IS OIpelesieHHs BellecTBa H3
CKJISHKH Ne 1;

3) cocTaBbTe MOJEKYISIPHOE, IIOJIHO€ M COKPAlIéHHOe HOHHBIE YpaBHEHHS
peakini, KOTOPYIO IUIaHHpyeTe MPOBECTH JUIS OIpe/esieHHs BellecTBa H3
CKJISTHKH Ne 2;

4) mng opopMIIeHHS XOJa SKCIepHMEHTa HCIOJIB3YyiiTe MNpeIOKEeHHYI0 HIKe
Tabiuiy;

© BCe npasa sawMmuieHnbl



4

A
\ ' OdopMmiteHne IKCIIepUMEHTA
DN

Tabauya ons opopmaenus npoeedeHuss IKCnepumMenma

II
No T PHU3HAKH peaKIHu
BemecTBo U3 CKISHKH |BemecTBo U3 CKISSHKH
OIIbITa peakTHuBa
Ne | Ne 2
1
2
BBIBO/I:

|53

5) npucrynaiite K BBIIIOJHEHHIO YKCIIEPHMEHTA.

© BCe Npasa 3aWMiLeHbl



— ‘
n NHCTPYKIMSA 10 IPOBEACHHUIO IKCIIEPHUMEHTA

DU

1) w3 ckasgHku | orGepuTte B ABE YUCTHIE MPOOMPKHU 10 1-2 MI1 pacTBOpa;
2) nobGaBbTe B OAHY M3 NPOOUMPOK -2 MJ nepBOro u3 ABYX peakTHBOB, a BO BTOPYIO —
BTOPOrO M3 JIBYX PEakTHBOB, o0ToOpaHHbIX Bamum Ha »Jrane riaHupoBaHus
IKCIICPUMEHTA;

3) szanuwmure HaOmOAaeMble NPU3HAKK IPOTEKAHUA peakuMi (Hajuuue/ OTCYTCTBHE
3araxa y rasa, LBET OcCaJlka MM pacTBOpa) WJIM YKa)KMT€ Ha HMX OTCYTCTBHE B
COOTBETCTBYIOILMX SYCHKaX TaOIULIbL;

4) M3 CKIAHKH 2 OTOEpUTE B JIBE HOBBIE YUCTBIE MPOOMPKHU 10 1-2 M1 pacTBopa;

5) nobGaBbre B OAHY M3 NpoOMpPOK 1—2 Mi1 mepBOro U3 JABYX pPEaKTHBOB, a BO BTOPYIO —
BTOPOr0 M3 JIByX peakTUBOB, O0ToOpaHHblX Bamu Ha o9rane iaHupoBaHus
IKCIICPUMEHTA; S

6) sanummTe HaOIOZAaeMble NPU3HAKM NPOTEKAHUsS peakuui (Hajauuue/ OTCYTCTBHE
3araxa y rasa, LBET OCaJKa HJIM pacTBOpa) WM YKa)XKUT€ Ha HMX OTCYTCTBHE B
COOTBETCTBYIOIIMX SYEHKaxX TaOJIULIbI;

7) B CTPOKE «BBIBOA» 3amuIIMTE (GOPMYIIbl MM HA3BaHUA BELLECTB, COAEPIKAILUMXCS B
ckiasiHkax Ne 1 u Ne 2.

C BCe Npasa 3aulMillienbl



V.

F IIpumep BBINOJTHEHUSA 3a1AHUSA
DU

Conepxcanue BEPHOI'O OTBETA H YKa3aHHA IO OUCHHBAHHIO
(onyckaroTcs nHble HOpMYIHPOBKH OTBETA, HE HCKAKAIOIIIe ero CMbICa)

JJIeMEHTHI OTBETA:
CocTaBieHbl MOJIEKYJIIPHOE, IIOJHOE H  COKpalleHHOE HOHHBIE
YPaBHEHHUS PEaKIIHH:
1) K oneITy 1:
CuSO4 + 2NaOH = Cu(OH); + Na,SO,
Cu** + SO4* + 2Na* + 20H" = Cu(OH), + 2Na* + SO4*
Cu** + 20H" = Cu(OH),
2) K onpITy 2:
K,CO; + BaCl, = BaCO; + 2KCl
2K* + COs* + Ba** + 2Cl- = BaCO; + 2K* + 2CI
COs* + Ba** = BaCO;

........

L

© BCe npasa salwMmilieHbl



.\‘ IIpumep 3anoiHeHHs TA0JIHIBI ¢ pe3yJbTaTaMU

DN BbIINOJIHEHHUSA OIIBITOB

3amnosHeHa TabIuIa, OTpakaroNas pe3yIbTaThl BHIIIOTHEHUS ONIBITOB
[Ipn3Haku peakimn
No dopmyia P D
BenecTtBo n3 cKIsSHKH | BemecTBo U3 CKISHKH
OITBITA peaKkTHBa
No | No 2
1 CuSOq Briman romny0oii 3meHeHnil HeT
0CaJIoOK |
2 K,CO; 3MeHeHUIT HET Brimasn 0ensiif 0caiok
BBIBO/I: NaOH BaCl,

© BCe npasa 3alMiILeHbl



Kpurepun oneHnBanus

K1. CocraBjienne ypaBHeHHH peaknmii

BepHo COCTaBJICHBI MOJICKYJIPHOEC, ITIOJHOEC H coxpamé}moe HOHHBIC
YPaBHCHH peammﬁ, ITPOBOJHMBIX IIPpH OIIPEJACJICHHH BCIICCTB B OIIbITAaX

lu2

BepHo COCTaBJICHBI MOJICKYJIIDHOC, IIOJIHOEC H COKpaHIéHHOC HOHHBIC
YpaBHCHHA pEAKIHH, ITPOBOJIHMBIX IIpH OIIPpEACJICHHH BCHICCTBA TOJIBKO
B O/THOM H3 OIIBITOB

Jlonymiensl  OmMMOKH IpH  COCTaBJICHHH  YpaBHEHHMH  peaKIlHii,
IPOBOIUMBIX IIPH ONpe/esIeHHH BeIIeCTB B 000MX OHbITaX

© BCe npasa 3alWMieHbl



Kpurepui 2

K2. Odopmiienne pe3yabTaToB IKCHEPHMEHTa

1) B Tabnuue BepHO 3amosiHeHa CTpOKa Ul onbiTa | (3amHcaH peakTHB,
IpHBe/IeHbl HaOlI01aeMble IPH3HAKH peaKIHH ¢ BelleCTBaMH H3 CKIISTHOK
Nel m Ne2 (HanuuHe/OTCYTCTBHE 3amaxa y rasa, IBeT OcCajka HIH
pacTBopa));

2) B Tabiulle BepHO 3aloJIHEHA CTPOKa JUIS OIbITa 2 (3allMCaH PeaKTHB,
npHuBe/eHbl HaOJI0/1aeMble MPH3HAKH peakilHH ¢ BelecTBaMH H3 CKJISTHOK
Nel m Ne2 (manuuHe/OTCYTCTBHE 3allaxa y rasa, IBeT OCajKa HIH
pacTBopa));

3) BepHO c/ieJIaH BBIBOJ O HaXOKJIeHHH BellecTB B CKISHKaxX Ne 1 u Ne 2

IIpaBIIIBHO 3aNI0JHEHBI TOJBKO JIBe JIF00bIe CTPOKH TaO IHIIBI.

NJIN

IIpescTaBieHsl BepHbIe pe3yJIbTAaThl BBIOJHEHHS ONKTOB H BBIBOJ, HO
OTBET JIaH He B TabuH4uHOIl hpopme

ITpaBriIbHO 3amoIHeHa TOJBKO O/IHA JI00as CTpoKa TaOJIHIbI.

NJIN

ITpescraBieHsl pe3yabTaThl BHINOJHEHHS ONBITOB H BBIBOJ, COJlepiKaliue
OJIHY oImHOKY, HO OTBET JIaH He B TaOiIm4Hoil popme

Bce 25eMeHThI OTBeTa 3aIicaHbl HEBEPHO HJIH OTCYTCTBYIOT

=

Maxcumanvuuviii 6ain

L

iBa 3alMLLEeHDbl



OMMEHTapMK pa

i

https://rutube.ru/video/private/b66ba17025dofad4fbog98159b15e2
7ef[?p=i239nlbVdkGNQ2x4lkzBgA

[IpOeKT gemoBepcnm

https://fipi.ru/oge/demoversii-specifikacii-
kodifikatory#!/tab/173801626-4
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2.1. Anroput™m 1. Pemenne 3ajannii ¢ NoMonbi0 Tal/IHIbl PACTEOPHMOCTH

3TOT anropHT™M He SBIAETCA YHMBEPCANbHLIM, HO MOMKET MOMOUYL NPH BhINOJHEHHH 3a[aHid, KOTja B XO/e BhIABIALTCHA
BrIMageHue xoTa Okl ogHoro ocagka. [Jns Toro utobel pemMTe 33ajaHie 23 © NOMOWLI TalmMLEl PACTEOPHMOCTH, HYMHO
BhITIO/IHHTE CIeAYIOLIHe NeiiCTBHA:

1. OnpeaenuTs, H3 KAKAX HOHOB COCTOMT 3a/JaHHOE BeljecTBO.

2. 3anucare 3afaHHOE BEIECTBO W BCe (POPMYIIEI PEAKTHEOB B B/ TafiHUbl, NPeJCTABIEHHOH HIDKe, 3 3aTeM, NOb3yack
Tabnuuei pacTEOPMMOCTH COMEH, KMCIOT M OCHOBAaHMIL, HalTH HEpacTROpMMEle BeijecTBa. OTMETHTL 3TH BelECTBA B
Tabmuue, Hanpumep:

Tabmuua 1 - PeieHne 3afaHnil ¢ NOMOLLI TabAHLL! PACTREOPHMOCTH

L
HoHE
3aJaHHOIO Peaktue 1 PeaxTie 2 Peaktue 3 Peaktue 4 PeakTue 5
BELLECTEA
Katnon - Ocagox 1 - - -
AnnoH - - Ocagok 2 - —

3. 3anucarts peakiHi0 MeXay BeIDpaHHEIMH BELLECTBAMH.

4. 3anucark UBET NOAYYEHHOTO 0CA/IKa, 3ANOMHHE CEAYIOWEe NPaBHI0: BCE OCAJAKH META/UIOR, KOTOPLIE HAXOATCA feBee
XPOMA B pay aKTHBHOCTH METa/LI0B, uMetoT Oenkii teet, Taroke Hensii upet umeet AgCl. Bee ocTankHEIe 0C3IKH METAIOB,
HAXOAALWXCA B PAAY HaNPMKeHHI NoCe XpoMa BKIHUHTENEHO — LIBETHEIE,

Leeta yacto Henonb3yeMelx Ha O3 ocagkos MOMHO BelyUHTh. [IpHBEZEM OCHOBHBIE H3 HHX:

Tabmaua 2 - lgeTa 4acTo HCNOALIVEMBIX OCAZKOR

NN hittnefdni armf1N GRT7A7TIRT 2N74 140 21 2

Henteie UHHHA “EPHBIY BYpbI W e—
Pbl, Ag:PO,,
AgBr, Agl Cu(OH). CuS, Ag:S, PbS Fe(OH); Fe(OH),

Ec/ti BHNDIHAOLHA IKCNEPHMEHT 320511 LBET 0CagKa WIH He BRIYUH BCE YacTO HCMOABIYEMEIE LBETA OCAKOE, TO L{EET
0CazKa MoKHO OYIET BIHCATE NOCAE BRINMOTHEHHA IKCTIEPHMEHTA.

PaccMoTpiM NpHMEHeHHE JaHHOro anropurMa. O6uyio hopMyTHPOBKY 33/1aHHA NpPeJCTaBMM OJHH pas:

Wcnonk3ya ToALKD PeakTHBLl W3 NPHBEJEHHOIO NEPeUHs, 3arIIHTE MOJEKYIAPHBIE H HOHHEIE YPAEHEHHs JBYX peakLjyii,
KOTOPbIE XapPaKTEPH3YHIT XMMHUYECKHE CEOHCTEA COMAHON KMCIOThI M YKKHTE NPH3HAKKH MX NMPOTeKaHHA (HAMHIHe/0TCYTCTEHE

3anaxa y raza, LBeT 0Cajka HiH pacTeopa).



; oput™ 2. PelieHue 3a/laHHH ¢ HCNO0/1b30BAHHEM 3HAHHH HA KAYeCTBEHHbIE PeaKki{HH

NaHHLIH anropuT™ fBseTcs Donee YHHBEPCA/ILHBIM, HO TpeDyer 3HaHUH DOJBLIONO KOMHYECTBA KAUueCTBEHHLIX pPeaKiiui.
DTOT A/IFOPHTM He MOAXOAMT /A Cy4aes, KOrja oTBeToM He ByjeT Kiaccuuyeckas M NpUBBIYHAA I8 YYEHHKA KaueCTBeHHas
peakiusi, HO TeEM He MeHee YIpoLLaeT pelnenye 3aianus [16].

1. OueHHTE KATHOH U aHUOH B MPEJI0/KEeHHOM BELIeCTBE M BCIIOMHHTE KAueCTBEHHEIE PEaKLHH Ha HUX.

2. HailTi B npejioKeHHOM NepeyHe BellecTs, eCTh JIM NOAX0AsAUIHe BellecTsa A1d NpoBe/leHus JaHHOH KayeCTBeHHOH
peaxLuu.

3. 3anucark peakiMio M NPU3HAK 3TOH peakLuH.

2.3. Anroputm 3. Peiienue 3ajanui ¢ MCN0/Ib30BAHHEM PEaKIHH C Bbile/IEHHEM rasa

JaHHbIA anropuTM BhINOAHEHUS 338aHus MPUIOAMTCS B C/Iydae, KOrAa B X0/4e peakiuu Bbigensercs ra3. [ns BeinojHeH!s
3a/1aHus HeobX04UMO BbINOMHUTE C/IEAYIOLHE 1eHCTBHA.

1. 3anucare GopMy/ibl pe//I0KEeHHOr0 BelllecTsa U PeakTHBOB.

2. OLeHHTDb, KaKHe W3 MPUBEJEHHbIX BELeCTE MOTeHLHaNbHO MOrYT 4aBaTh B MPOAYKTe peakiuy ras. [Iis 3Toro MomHO
BOCIO/bL30BATLCA Clefyioield nHdopmavmei:

- ec/iu B Xoje peakuuu obpasyercs sewecrso NH,OH, To ero Hy»Ho pacrimcars kak NHy1 + H,O;

- eciiu B xoje peakiuu obpasyerca sewecteo H,COs, To ero HyxHO pacnucars kak CO,1 + H,0O;

- 8C/IH B Xoje peakuuu obpasyerca sewectso H,SOs, To ero HyxHo pacrmcars kak SO:1 + H,0;

- B X0/l peaxkuun MoxkeT obpa3sosarec HoS1, e B peakijuio BCTyMNan pacTBOPUMBLI cyib(ug U KUCI10Ta;

- TaKe B Xojge peakuud moxer obpasosarbcs Hx! npd peakiuy MHHepasibHBIX KHMC/IOT € MeTa/llaMd, CTOSLIMMH B
NEKTPOXUMHYECKOM Psy HanpsukeHuid a0 H.

3. 3anucare ypaBHEeHHE HaHIeHHbIX PeaKLiHi.

4. OxapakTepH30BaTh LIBET U 3anax BbIAEIsOLIEerocs rasa.

Bce BoiluenepeynciieHHble ra3sl He HMetoT useta. 3anax He umetor CO; u H,. laset NH; 1 SO, umetor peskuit 3anax, H,S
— HEMPUATHLIN 3anax.



2.4. Anroputm 4. Peiienue 3alauuil ¢ HCNO/IL30BAHHEM PeaKIuil ¢ HCIO0/IL30BaHHEM HHIMKATOpa

Camblil CI03KHBIFA THI 334aHMi MHUK 23 OI'D 1o XMMHUK — 3T0 3KCNEPUMEHT C MCNO/Ib30BaHUeM HHAMKATOpoB. M3BecTHo,
YTO UHJAMKATOP MEHSIeT CBOK OKPACKY [P U3MEHEeHWH THIA cpejibl pacTeopa. [1oaToMy onucares ero okpacky Heobxoaumo 1o
H 1oc/e rpoTekdaHus peakliiH.

Hcnonb3oBaHue WHAUMKATOPOBR B [JAHHOM 33/aHMU BO3MOMHO TONBLKO B C/lyyae peakiidd HeHTpaiu3alMH, Mo3roMy B
3aBUCHMOCTH OT IPeJIOKEeHHOI'0 BELeCTBa, K HeMY B Mapy CTOMT MCKaTh KMC/IOTY, eC/IM JjaHa Lenoyb, U HaobopoT, wwenous,
eCJIH JJaHa KMCJI0TA.

3anuce NPH3HAKOB PeakLMi U YpaBHeHHs! CTOMT 3alUChIBATh B C/IEYIOLLEM MOpsiiKe:

1. Onucars U3MEHEHHe OKPACKH HHAMKATOPA NpH A0DaBneHHH K 0JHOMY U3 BELLIECTE /10 PeaKiiHH.

2. 3anucars YpaBHeHHE PeaKiiHu.

3. Onucarh U3MeHeHHe OKPACKH HHAMKATOPA NOC/e NPOTeKaH!s peakuuu.

Ilnst JaHHOrO aJirOPUTMAa MOAXOASAT B OCHOBHOM peakl{Mi HeilTpanu3aluu, rno3ToMy B OCHOBHOM HHIMKATOP MPHIOLWTCA
TOMLKO [J151 OJHOH M3 MpeiIoKeHHbIX peakuuid. Bropas peakuus mMoxeT DbITh 3aMCaHa C MCIOAL30BAHHEM a/ITOPUTMA Jiist
peakLUuii ¢ BbINAIeHUEM 0Ca/Ka, K [pUMepy.



