TpennpoBounasi padora Nel mo XUMHUHN
9 k1acc

OI'D 2025 roma
Bapuant 01

Bremmosmmena: 1O KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO Pad0ThI

TpenupoBouHass paboTa COCTOMT W3 JBYX YacTel, BKIIOYAIOLIUX B CeOs
23 3amanus. Yacte 1 copepxkut 19 3amaHuii ¢ KpaTKUM OTBETOM, YacTh 2
COJIEPKUT 4 3a1aHUs C PA3BEPHYTHIM OTBETOM.

Ha BbINONHEHME TPEHUPOBOUHON pabOThI IO XUMHUHM OTBOAMUTCS 3 wyaca
(180 munyT).

OtBeThI K 3a1aHusiM 1-19 3anmuceiBatoTCsS B BUJIE MTOCIEAOBATEILHOCTH HTUDP
(uucen) wim yucia. OTBET 3aNUIIKNTE B MOJIE OTBETA B TEKCTE paOOTHI.

K 3aganusim 20-23 ciienyer 1ath MOJHBIA pa3BEPHYTHINA OTBET, BKIFOUAROIIHMA
B ce0s1 HEOOXO/IMMbIE YPaBHEHUS peakUuil U pacuéThl. 3aJJaHUs BBINOIHIIOTCS Ha
YUCTOM JIUCTE OyMaru.

Beinonsenne 3agaHus 23 OpeayCcMaTpUBAET INPOBEIEHUE PEAIBHOIO
XUMHYECKOT0 IKCIIEPUMEHTA.

PaGota BbIMONHSAETCA SPKUMU 4YEPHBIMU  uYepHWIaMH. Jlomyckaercs
HCIIOJIb30BaHUE TENEBOM WIN KAMILIIPHON PYUYKH.

[Ipu BeImonHeHMU paboTel Bl Moxere mnonb3oBatbes [lepuonnueckoi
cucteMoil xumuyeckux snemeHToB .M. MenneneeBa, Tabnauieil pacTBOPUMOCTH
COJIEM, KUCJIOT U OCHOBAHUM B BOJIE, DJIEKTPOXMMHYECKHM PSAAOM HANPSHKEHUN
METAJJIOB U HEMIPOTPAMMUPYEMBIM KAJIBKYJIITOPOM.

[Ipr BBITONHEHWMM 3aJaHUM MOYKHO IIOJIb30BAaThCSl YEPHOBHUKOM. 3alUCH
B YCPHOBHKE, a4 TAK/Ke B TEKCTE Pad0ThI He YYNUTHIBAKOTCH NPU OLlCHUBAHUH.

bamnel, nosryueHHsle Bamu 3a BBINOJHEHHBIE 337aHUs, CYMMHPYIOTCS.
[ToctapaiiTech BBINOJIHUTH KaK MOXKHO OOJbIlIe 33JaHUN M HaOpaTh HamOOJbIIEE
KOJIMUYECTBO 0aslIoB.

Kenaem yoauu!
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Yacre 1

Omeemamu Kk 3a0anuam 1-17 aenawomca yughpa unu nociedosamesbHOCHb
uugp. lugppot 6 omeemax na 3adanuan 4, 9, 10, 12, 15, 17 mozym noemopamucs.

Bribepute aBa BBICKa3bIBaHUS, B KOTOPHIX TOBOPUTCS O (TOpE KaK O MPOCTOM
BEILECTBE.

1) TInams, momydvaromieecss MPH CXXHTaHUM (TOPOBOJOPOIAHON CMECH, HMEET
TeMIiepaTypy, npesbimatonryro 4000 °C.

2) YcraHoBieHo, 4TO B cocTaB 3y0oB Bxoaut 1m0 0,02 % dTopa, KOTOpBIi
IIOCTYNAET B OPTaHU3M C IUTHEBOU BOJIOM.

3) Ilpu temmeparype —228 °C (hTOp 3aMeEP3aET M IMPEBPAILAETC B CBETIO-KENTHIE
KPHUCTAJLJIBL.

4) B xaxmoM JuTpe MOpcKoii Bobl coaepxkutes 0,3 mr dropa.

5) HU30bITOK (hTOpa B BOJE BhI3bIBACT OCTPOE 3a00eBaHue — (1r00po3 (MATHUCTAS
AMaJb).

3anuimTe B MOJIE OTBETAa HOMEpa BhIOPAHHBIX BbICKa3bIBAHUM.

OrtBer:

Ha mnpuBeaéHHoM pucyHke u3o0paxeHa MOJETh fAapa aToMa XHUMHUYECKOTO
DJIEMEHTA.

3anummre B Tabmuiyy HoMep mnepuoaa (X), B KOTOPOM JaHHBIM XUMHUYECKUN
aneMeHT pacrnonoxeH B Ilepmommueckon cucreme [[.M.MenneneeBa, u 4uCIO
71eKkTpoHOB (Y) BO BHEIIHEM JJIEKTPOHHOM clioe ero atoma. ([[ns 3amucu oTBera
UCIOJIB3YITE apabckue HuQpHI.)

X Y

OrtBeT:
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Pacnonoxxure XMuMUYECKHE AIEMEHTBI
1) marauii  2) kpeMHUi 3) aFOMUHUN

B IIOPSIKE YMEHBLIEHUS UX JIEKTPOOTPULATEILHOCTH.
3anuimTe HoMepa 3JIEMEHTOB B COOTBETCTBYIOLIEM HOPSJIKE.

OTBeT:

YcTaHOBUTE COOTBETCTBUE MEXY (hOPMYJION BEIIECTBA M CTEHEHBID OKUCIEHUS
Xxjopa B HEM: K KaXJOW TMO3UIMU, O0O03HAaYeHHOW OykBOH, moadepure
COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYIO IUPPOIA.

OOPMVIJIA COEIUHEHMA CTEIIEHb OKMCJIEHHMA
XJIOPA
A) HCIO, 1) 0
b) Cl, 2) +5
B) KCIO; 3) +7
4) -1

3anuiuTe B Ta0aMIly BRIOpaHHBIE [U(PPHI MO COOTBETCTBYIOUIUMU OYKBaMHU.

A|b|B

OrtBer:

W3 mpenioskeHHOTo MepeyHs BRIOEPUTE JBA BEIIECTBA C KOBAJICHTHOMW IMOJSPHOU
CBS3BIO.

1) N,
2) CazN,
3) OF;
4) Cl,0
5) BaCl,

3anuimTe HOMCpa BBI6paHHBIX OTBECTOB.

OrtBer:
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Kakue nBa yTBepKIeHUs SBISIOTCA BEPHBIMHU I XapaKTEPUCTUKH a30Ta U
HEBEPHBIMU JIJIs1 XapaKTePUCTUKH yriepoaa?

1) DneKTPOHBI PaCIONIOKEHBI HA IBYX AJIEKTPOHHBIX CIIOSX.

2) IIpocToe BemecTBO CYIECTBYET B BUAC JTBYXaTOMHBIX MOJICKYIL.
3) MakcumaibHasi BaJIGHTHOCTh B COSIMHEHUSX PABHA YETHIPEM.
4) Beicmias CTeNeHb OKACICHHS 3JICMEHTA paBHa +3.

5) IIposBAsieT TOIBKO MOJIOKUTEIBHBIC CTETIEHN OKHCIICHUS.

3anuimmTe HOMCpa BBI6paHHBIX OTBCTOB.

OrtBeT:

U3 MNPpCIIOKCHHOI'O IICPCUHS BCIICCTB BBI6epI/ITe KUCJIOTY U OCHOBHBIN OKCHI.

1) BeO

2) SiHa

3) HCIO

4) Li,0

5) Ba(OH),

3aHI/IIHI/ITe B IIOJIC OTBCTA CHa4dasla HOMCP KHCJIOTBI, @ 3aTECM HOMCP OCHOBHOIO
OKCHaa.

OrtBer:

Kakne nBa W3 MEpPEUMCIIEHHBIX BEIIECTB BCTYHNAIOT B PEAKIUI0 C OKCHIOM
yraepona(l1V)?

1) SO;

2) KOH
3) C

4) HNO;
5) Cu

3anuimTe HOMCECpa BBI6paHHI>IX OTBECTOB.

OrtBer:
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YCcTaHOBUTE COOTBETCTBUE MEXK]Y pEarupyrolldMU BEIIECTBAMU M IMPOIYKTOM
(-amMH) uX B3aMMOACHCTBHS: K KaKIOW IO3UIMH, O0003HAYCHHOH OYyKBOM,
mo0epUTE COOTBETCTBYIOIIYIO MTO3UITHIO, 0003HAYEHHYTO ITU(POA.

PEATHPVYIOIIMUE BEHLIECTBA ITPOJIYKTHI B3AMMOJIEMICTBU S
A) Na+Cl, — 1) — NaCl + H,
b) Na,O + HCl— 2) — NaCl + H,0
B) Na+ 0, — 3) — NaCl
4) — Na,O»
5) — Na,O

3anuiuTe B Ta0MIly BRIOpaHHBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A|b|B

OrtBer:

YcTaHOBHUTE COOTBETCTBHE MEXIY (OPMYJION BElIecTBa W peareHTamH, ¢ KOTO-
pPBIMA OHO MOXXET BCTYINAaTh B PEAKIUI0: K KKIOW MO3HMIHMH, 0003HAUYCHHOM
OYKBOH, MOJAOEPUTE COOTBETCTBYIOIIYIO IMO3UIMIO, 0003HAYCHHYIO ITU(PPOH.

®OPMYJIA BELIECTBA PEATEHTBI

A) Li,O 1) AgNO;, KOH

B) CO, 2) Ba(OH),, CaO

B) ZnCl, 3) Cu(OH),, AgNO;
4) H,0, HNO3

3anuiuTe B Ta0aMIly BRIOpaHHBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A|b|B

OrtBer:
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W3 mpensioxkeHHOTo MepeyHsl BhIOEpUTE JBE Hapbl BEHIECTB, MEXKIY KOTOPHIMU
POTEKAET peakiius oOMeHa.

1) okcuz CTpOHIUS U BOJIA

2) xwuciopona u okcua pocdopa(lll)

3) OKCHJ MarHus M CepHas KUCJIOTa

4) Bomopox u okcu xemeza(lll)

5) kapOoHAT Kajus U TUAPOKCH Oapus

3anuimTe HOMCpa BBI6paHHBIX OTBECTOB.

OrtBeT:

YCTaHOBUTE COOTBETCTBHME MEXAY JBYMS BEIIECTBAMHM W  NPU3HAKOM
MPOTEKAIOMIEH MEXKIY HUMH PEAKITUHU: K KaXI0W IMO3UIINH, 0003HAYCHHOU OYKBO,
no10epUTe COOTBETCTBYIOIIYIO O3UIINIO, 0003HAYEHHYIO LIU(PPOH.

PEATHUPYIOUIME BEHIECTBA [TPU3HAK PEAKIIMHA

A)NazS(p-p) u HBr(p-p) 1) oOpasoBanue Oenoro ocaaka

Bb) NaHCO3; u HCl(p-p) 2) o0Opa3oBaHue )KEITOro ocaaka

B)AgNO3(p-p) u NasPO4(p-p) 3) BbIIEJICHHUE T'a3a C HENMPUATHBIM
3amaxom

4) BbIETICHUE OCCIIBETHOTO ra3a 03
3amaxa

3anuimure B TaONMILy BbIOpaHHbBIE U(MPHI 110]] COOTBETCTBYIOIIUMHU OYKBAMH.

A|b|B

OrtBer:

[Ipu nonno#t nuccoumanuu 0,1 MoNb KakuX ABYX W3 MPEICTABICHHBIX BEILECTB
obpazyetcs 0,2 MOJIb KATHOHOB?

1) ¢ropun muHKA
2) xnopun xpoma(lll)
3) cynbdar Kanms
4) cynb(huUT aMMOHHS
5) docdar kamus

3anuimTe HOMCECpa BBI6paHHI>IX OTBECTOB.

OrtBeT:
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BriOepuTe nBa BeliecTBa, B3aUMOJICHCTBHE KOTOPHIX OIMKCHIBACTCS COKPAMEHHBIM
WOHHBIM ypaBHECHHEM
H*+ OH =H,0
1) HF
2) Cu(OH),
3) KOH
4) Ba(OH);
5) NH3H,0
6) HNO;

3anuimTe HOMCpa BBI6paHHBIX OTBECTOB.

OrtBer:

VY CTaHOBHUTE COOTBETCTBHE MEXy CXEMOH M Ha3BaHHEM IPOIIECCa, MTPOUCXOISIICTO
B OKHCJIUTEIILHO-BOCCTAHOBUTEIILHON PEAKIMH: K KaKIOH IMO3UIMH, 0003HAYCHHOM
OyKBO#1, TOJTOEPUTE COOTBETCTBYIOITYIO TTO3UIIHIO, 0003HAUYCHHYIO ITU(POH.

CXEMA ITPOLIECCA HA3BAHMUE ITPOLHECCA
A) Cr® — Cr't 1) oxucnenue
B) N3 — N*? 2) BOCCTaHOBIICHUE

B) Mn*® — Mn*?
3anummre B TabIUILy BHIOpaHHbIE IU(PHI IO COOTBETCTBYIOIMMHU OyKBAMH.

A|b|B

OrtBeT:

W3 mepeurcrieHHBIX CYXJIEHMH O TMpaBuiiax paboThl B IIKOJBHOHN JabopaTopuu
BbIOEpUTE BEpHOE(-bIE).

1) NsmenpuyeHwe TBEPABIX  BEIIECTB  Pa3pemiacTcs  MPOBOJIUTH  TOJBKO
B (hap(opoBoii CTymKe ¢ TOMOIIBIO MECTHKA.

2) Jlnsi yCKOpeHHs pacTBOPEHHUs TBEPIBIX BEIIECTB B MPOOUPKE HEOOXOIUMO
3aKpbIBaTh €€ OTBEPCTUE MAIbLIEM IIPU BCTPSIXUBAHUH.

3) Ilpu ompeneneHun 3amaxa BelIECTBA HEOOXOAMMO HAKJIOHUTHCA HaJ HHUM
Y aKKypaTHO BJIbIXaTh MMapbl WU BBIJCISIOMIUICS Ta3.

4) Bsstue HaBecKH TBEPAOM IIENOYM pa3pemiaeTcsi IUIACTMACCOBOM WM
bapdopoBoit JTOKEUKOM.

3anuimTe B 1oJjie 0TBeTa HoMep(-a) BEPHOTO(-bIX) CYKIACHUS(-11).

OrtBeT:
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YCTaHOBUTE COOTBETCTBUE MEXY JBYMS BEIICCTBAMHU U PEAKTUBOM, C IMOMOIIIBIO
KOTOPOTO MOKHO Pa3IMYMTh 3TH BEIICCTBA: K KaKIOW MO3MIIMH, 0003HAYCHHOU
OyKBO#1, MOJOEpUTE COOTBETCTBYIONIYIO MO3HITNIO, 0003HAUYECHHYIO 1T (POii.

BEIINECTBA PEAKTHB
A) LiCl u NaCl 1) K,SiOs
B) (NH4)2SO4 u Na,SO,4 2) SI’(NOg)z
B) BaCO; u Bas(PO,): 3) HBr
4) KOH

3anuiuTe B Ta0NMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A|b|B

OrtBer:

Omeemom Kk 3adanuam 18, 19 senaemca wuenoe uucio uiu KoHeuHAs
decamuunasn Opoosv. Eounuyvl uzmepenus @u3uyeckux eeiuyunH 6 omeeme
YKa3vleams HE HYHCHO.

3aoanusn 18 u 19 evinoanawmesn ¢ ucCnonb308anuem ciedyouLezo mekcma.

18

[Mutpar kamus (K3CgHs07) — BelmecTBO, SBISIONMIEECH AOMOJHUTEIBHBIM
MCTOYHUKOM KaJIusl TIPU HEIOCTAaTOYHOM IMOCTYIJIEHUH DJIEMEHTA C TUIIEH W
YPE3MEPHBIX MTOTEPSIX.

Bperuucnure B IMPOOCHTAaX MAaCCOBYIO JOJIO KaJIMA B IUTPATC KaJIK.
3anuImmTe YUCI0 ¢ TOYHOCTHIO J0 ACCATHIX.

OrtBer: %.

Ilpu evinonnenuu 3a0anusa 19 ucnonv3yiime enuyuny, Komopas onpeoeneHa
6 3a0anuu 18, c ykazannoii 6 Hém cmenenvi0 MOUHOCHU.

19

Jnst  npodunakTUKM — CEepACUYHO-COCYAUCTBHIX 3a00jeBaHUM  LUTpaT  Kaiuus
PEKOMEHIyeTCsl IPUMEHSTh Kak OMOJIOTrHYeCcKyto J0OABKY K MUIIIE.

C npuémom 1 xamncynsl B opranusMm nomnaaaer 321 mr xamms. CyrouHass HoOpMa
npuéma mpernapata — 2 Kancyisl. Berumcinnre Maccy (T) OuTpaTta  Kanws,
MOMNAJA0IIYI0 B OPraHU3M B TE€UYEHUE CYTOK.

3anuIIMTE YUCIO C TOYHOCTBIO 10 COTHIX.

OrtBer: T.
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Yacrtn 2

JIna omeemoe na 3adanuna 20-22 ucnonv3yiime uucmulii aucm. 3anuuiume
chauana nomep 3adanusa (20, 21 wnu 22), a 3amem pazeépuymulii omeem
na nezo. Omeemul 3anucwieéaiime YémKo u pazoopuueo.

20

21

22

Hcnonb3yst METOA 3IEKTPOHHOTO OanaHca, paccTaBbTe KOAPPHUIMEHTHI B ypaBHEHUU
peakuyu, cxema KOTOpoi

KCIO; + KI + HCl — I, + KCI + H,0

OHpGI[GJII/ITe OKHUCIIUTCIb 1 BOCCTAHOBUTCIIb.

JlaHa cxeMa IpeBpaILCHNMN:
PC|5 — X — K3PO4 — Cag(PO4)2

Hamummre MOJeKyJsIipHBIE ypaBHEHHs, C T[OMOIIBKO KOTOPBIX  MOKHO
OCYILIECTBUTDH YKA3aHHBIC IIPEBPALLCHMUS.

[Tocne nponyckanus 2,8 11 cepoBosoposia (H.y.) uepe3 200 r pacTBopa ruipoKcuia
KaJusl MOy4YWId pacTBop cyibhuaa kanud. Ll€nous npopearnposasia noJHOCTHIO.
Bpruucimnre MaccoByro JOIO MIETOYU B UCXOIHOM PaCTBOPE.

B otBeTe 3anuiunTe ypaBHEHUE PEAKIIMU, O KOTOPOU HAET peub B YCIOBUU 3a/1a4H,
U TPUBEJNTE BCE HEOOXOMMMBIC BHIUUCICHUS (YKa3bIBalTE CIMHMIIBI M3MEPEHUS
MCKOMBIX (PU3MYECKHUX BEITUYMH).
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IIpakTH4eckas 4yacrb

Jlna omeema na 3ad0anue 23 ucnonv3yime Yucmolil aucm. 3anumiume cHavana
Homep 3adanusn (23), a 3amem pazeépuymolii omeem K Hemy. Omeem
3anucwvleéaiime 4émKo u pazoopuueo.

23

JUis mpoBeneHus: SKCIepuMeHTa BblAaHbl CKIIHKM Nel m Ne2 ¢ pactBopamu
¢docdara HaTpus U XJIOpUJA MarHus, a TakKKe TPU PEaKTHBA: PACTBOPbI CEPHOMU
KHCJIOThI, TUIPOKCHU/IA Kallusl U HUTpaTa Oapusl.

1) TOMBbKO W3 yKa3aHHBIX B TIEPEUHE TPEX PEAKTUBOB BHIOEPUTE JBA, KOTOPHIC
HEOOXOUMBI JIJIs1 ONIPEACIICHUS KaXX0T0 BEIIECTBA, HAXOASAIIETOCs B CKIISTHKAaX
Nol m Ne2;

2) COCTaBbTE MOJICKYJISIPHOE, IIOJHOS U COKPAIIEHHOE NOHHBIC YPaBHEHHS PEaKIUH,
KOTOPYIO IJITAHUPYETE MPOBECTH ISl ONIPEICTICHHSI BEIIECTBA U3 CKIISTHKY Nel;

3) cocTaBbTE MOJICKYJISIPHOE, MTOJHOE U COKPAIIEHHOE MOHHbBIC YPaBHEHUS PEaKIIUH,
KOTOPYIO IUITAHUPYETE MPOBECTH ISl ONIPEICTICHHSI BEIIECTBA U3 CKIISTHKY Ne2;

4) st opopMIICHHS X0/1a SKCIIEPUMEHTA HCIIOJIB3YITE MPEIIOKSHHYIO HIDKE TAOJIHITY.

Tabauya ona 3anucu pe3yniomamos IKCnepumenma

No PeakTus HabGmronaemble mpu3HaKU peakium
OmnbITa (popmyna unm Ha3BaHUE) BemectBo BemectBo
n3 CKIIHKH Nel 13 CKISHKHA Ne2
1
2
BBIBO/I:

5) npucTymnaiTe K BBITIOJIHEHUIO YKCIICPUMEHTA.

NHcTpyKuus no npoBeieHUI0 SKCIEPUMEHTA

1) u3 cxusiHKH 1 oTOEpHTE B IBE YUCTHIE TPOOUPKHU 10 1-2 M pacTBOpa;

2) nobaBbTe B OJHY W3 MPOOMPOK |—2 MJ MEpBOro M3 JABYX PEaKTHBOB, a BO
BTOPYIO — BTOPOTO H3 JIByX pPEakTHUBOB, OTOOpaHHbIX Bamm Ha »3ramne
IJIAHUPOBAHMS SKCIIEPUMEHTA;

3) 3anuImTe HAOIIOAAEMbIe TPH3HAKU MPOTEKAHUST PEaKIUii (HAIMYNe/OTCYTCTBIE
3amaxa y rasa, UBET OCaJKa WM pacTBOpa) WIM YKAKUTE HA UX OTCYTCTBUE
B COOTBETCTBYIOIIMX STUEHKaX TaOIHUIIBL;

4) W3 CKJISIHKH 2 OTOEpHTE B JIBE HOBBIC YUCTHIC IPOOMPKH MO 1—2 MIT pacTBOpa;

5) nmoGaBbTe B OMHY W3 MPOOUPOK 1-2 MII MEpPBOrO W3 JBYX PEAKTHBOB, a BO
BTOPYIO — BTOPOTO H3 JIByX pPEakTHUBOB, OTOOpaHHbIX Bamu Ha »3ramne
IUTAaHUPOBAHUS IKCIIEPUMEHTA;
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6) 3amummTe HAOMIOMACMbIe MMPU3HAKU MPOTEKAHUS PeaKiuid (HaIMIue/OTCYTCTBHE
3anaxa y rasa, IBET OCaJika WJIM pacTBOpa) WM YKaXXUTE€ HAa UX OTCYTCTBHE
B COOTBETCTBYIOILIMX slUEHKaX TaOIULIbI;

7) B CTpPOKE «BBIBOJ» 3anuImTe (OPMYIbI WM Ha3BaHHS BEIIECTB, COACPKAIIMXCS
B cKJsIHKax Nel m Ne2.

NHcTpykius 0 BHINOJHEHUIO MPAKTHYECKOT0 3a/1aHUS

BaumaHnmue: B ciaydyae yxXyalleHHsl CAMOYYBCTBHUS Mepe] HAYAJIOM ONbITOB WU
BO BpeMsl MX BBINOJHEHHUS] 00513aTeJILHO COO0IIUTE 00 3TOM OPraHU3ATOPY
B ayJUTOPHUM.

1. Bbl mnpuctynaere K BbINOJHEHHI0 MPAKTHYECKOro 3aaaHus. (s 3TOro
MOJIYYUTE JIOTOK C JJAOOPaTOPHBIM 000PYI0OBAHUEM U PEAKTUBAMHU Y CIICLIHATIICTA
1o o0ecreueHuo Ja00paTOPHBIX PadoT B ayTUTOPUH.

2. IlpoutuTe eiie pa3 MepevyeHb BEIIECTB, MPUBEAEHHBIA B TEKCTE K 3aJaHUIO,
u yoeaurech (o gopmysiaM Ha 3TUKETKax) B TOM, YTO HAa BBIIAHHOM JIOTKE
HAXOZSATCS YyKa3aHHbIE B TIepeyHe BemlecTBa (WM HX pacTtBopsl). Ilpum
OoOHapyKEHHUH HECOOTBETCTBUS HAOOpa BEIIECTB HA JIOTKE MEPEYHIO BEIIECTB
B YCIJIOBUH 3a/IaHUsI COOOIIUTE 00 3TOM OPraHU3aToOpPy B ayIUTOPHH.

3. Ilepen Ha4yajJoM BBINOJHEHUS] DJKCIHEPHUMEHTAa OCMOTPUTE EMKOCTHU
C peakTUBaMU W TpoJyMaiiTe crnocoObl padoTel ¢ HUMU. [Ipu 3TOM OOpaTHTe
BHHMAaHHE Ha MpaBUia, KOTOPHIM Bbl TOKHEI clie10BaTh.

3.1. B ckisiHke HAXOAMTCS NMUNETKA. DTO O3HAYaAeT, YTO OTOOP KUIKOCTH
U niepesiiBaHre €€ B MPOOUPKY MJisi MPOBEACHUS PEaKIMU HEOOXOIUMO
IPOBOAUTH TOJBKO C TOMOIIBIO MUNETKU. [l mpoBeneHusi OMbITOB
otOuparot 7-10 Kamnenb peakTusa.

3.2. llunetka B CKJSIHKE ¢ KUWIKOCTHIO OTCYTCTBYeT. B »TOM ciyuae
NEPEIMBAHNE PACTBOpPA OCYLIECTBISIIOT 4epe3 Kpall CKISIHKHA, KOTOPYIO
pacroyiararoT Tak, 4TOObl NpH €€ HAKJIOHE AITUKETKA OKa3alach CBEPXY
(«3THKETKY — B Ja/10Hb!»). CKISIHKY MEIJICHHO HaKJIOHSIOT HaJl MPOOUPKOH,
MOKa HY)XHbI 00BEM pacTBOpa He mepenbercs B He€. OObEM MepenuToro
pacTBopa JI0JKEH cocTaBsATh -2 M1 (1-2 cM 1Mo BBICOTE MPOOUPKH).

3.3. i mpoBeleHUs1 oONbITa TpedyeTcs MNOPOMIKOOOpPa3Hoe (chinmyuee)
BemiectBo. OTOOp  MOPOIIKOOOPA3HOrO  BEUIECTBA U3  E€MKOCTH
OCYUIIECTBJISIIOT TOJIBKO C IMOMOIIBIO JOKEUKU WU IITATEes.

3.4. Ilpu oTGope MCXOJHOI0 peakTHBA B3AIT M3JauIIeK. Bo3Bpar uznwmiika
peakThBa B UCXOJHYIO EMKOCTb KaTeropuuecku 3amnpeniéd. Ero nomemator
B OT/ICJIbHYIO, PE3EPBHYIO IPOOUPKY.

3.5. Cocyn ¢ UCXOIHBIM PEAKTUBOM (KUAKOCTHIO WM  TIOPOIIKOM)
00s13aTe/IbHO 3aKPbIBAIOT KPBIIKON (TTPOOKOI) OT ITOM K€ EMKOCTH.

3.6. [Ipu pacTBOpeHHMHM B BOJAE MOPOIIKOOOPA3HOTO BEIIECTBA WM TPHU
NEPEeMEIINBAaHUN PEAKTUBOB CJleyeT CJEeTKa yIapsTh MajiblleM IO THY
IPOOHPKH.

3.7. lns ompeneneHus 3amaxa BeLIECTBAa CJEAyeT B3MaxOM pPYKd Haj
TOPJBIIIKOM COCY/Ia HAMPABJISATH HA ce0s apbl 3TOTO BEUIECTRA.
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3.8. Ecaim peakTHB momajd Ha CTOJ, KOXY HJIH OJeXKIAy, HEOOXOIMMO
HE3aMeJIUTEIbHO OOpaTUTHhCS 3a TOMOIIBI0O K CHEHHAIUCTY IO
obecrnieueHuto J1abopaTOPHBIX pabOT B AyTUTOPHH.

4. HaumHaiiTe BBINOJHATH ONBIT. [locme mnpoBeAEeHHUS KaXIOHW pEaKLUU
3aIUChIBATE B UYEPHOBUK CBOM HAONIOJEHUSI 32 HM3MEHEHUAMH (WM UX
OTCYTCTBUEM ) MMPOUCXOISIIIIMMH C BEILIECTBAMHU.

5. Bbl 3aBepumiuiu JdkcnepuMeHT. IIpoBepbTe, COOTBETCTBYIOT JIM PE3YJIbTAThI
OTIBITOB TEOPETUYECKUM TpejcKazaHusM. [Ipu HeoOXOMMMOCTH CKOPPEKTUPYITE
UX, WCMOJB3yd 3alliCH B YEPHOBHUKE, KOTOPBIC CHEIaHbl TpPU IPOBEACHUHN
AKCIIEPUMEHTA.
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TpennpoBounasi padora Nel mo XUMHUHN
9 k1acc

OI'D 2025 roma
Bapuant 02

Bremmosmena: 1O KJ1acc

HNHCcTpyKIUS M0 BHINOJHEHUIO Pad0ThI

TpenupoBouHast paboTa COCTOMT W3 JBYX YacTel, BKIIOYAIOIIUX B CeOs
23 3amanus. Yacte 1 coaepxkut 19 3amaHuii ¢ KpaTKUM OTBETOM, YacTh 2
COJIEPKUT 4 3a1aHUs C PA3BEPHYTHIM OTBETOM.

Ha BbINONHEHME TPEHUPOBOUHOM pabOThI IO XUMHUHM OTBOAMUTCS 3 yaca
(180 munyT).

OtBeThI K 3a1anusiM 1-19 3anmuceiBatoTCsS B BUJIEC MTOCIEAOBATEILHOCTH HTUDP
(uucen) wim yucia. OTBET 3aNUIIKNTE B MOJIE OTBETA B TEKCTE PaOOTHI.

K 3aganusim 20-23 ciienyer 1ath MOJHBIA pa3BEPHYTHINA OTBET, BKIFOUYAOIIHMA
B ce0s1 HEOOXO/IMMbIE YPaBHEHUS peakUuil U pacuéThl. 3aJaHUs BBINOIHSIIOTCS Ha
YUCTOM JIUCTE OyMaru.

Beironnenne 3agaHus 23 OpeaycMaTpUBAET INPOBEIEHUE PEAIBHOIO
XUMHYECKOT0 IKCIIEPUMEHTA.

PaGota BbIMONHSAETCA SPKUMU 4YEpPHBIMU  uYepHWIaMH. Jlomyckaercs
MCIIOJIb30BaHUE TENEBOM WIN KAMIUIIPHON PYUYKH.

[Ipu BeImonHeHMU paboTel Bl Moxere mnonb3oBatbest [lepuonnueckoi
cucteMoil xumuyeckux snaemeHToB /.M. MenneneeBa, Tabnuieil pacTBOPUMOCTH
COJIEM, KUCJIOT U OCHOBAHUM B BOJIE, DJIEKTPOXMMHYECKHM PSAAOM HANPSHKEHUN
METAJJIOB U HEMIPOTPAMMUPYEMBIM KAJIBKYJIITOPOM.

[Ipy BBITIONHEHWM 3aJaHUM MOYKHO IIOJIb30BAaThCS YEPHOBHUKOM. 3alUCH
B YCPHOBHKE, a4 TAK/Ke B TEKCTE Pad0ThI He YYNUTHIBAKOTCH NP OLlCHUBAHUH.

bamnel, nosryueHHsle Bamu 3a BBINOJHEHHBIE 337aHUs, CYMMHPYIOTCS.
[ToctapaiiTech BBINOJIHUTH KaK MOXKHO OOJbllle 33aHU M HaOpaTh HamOOJbIIEE
KOJIMUYECTBO 0aslIoB.

Kenaem yoauu!
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Yacre 1

Omeemamu Kk 3a0anuam 1-17 aenawomca yughpa unu nociedosamesbHOCHb
uugp. lugppot 6 omeemax na 3adanuan 4, 9, 10, 12, 15, 17 mozym noemopamucs.

Bri6epute 1Ba BHICKa3bIBaHUA, B KOTOPBIX TOBOPUTCS O OapUU KaK O XUMHUYECKOM
JJIEMEHTE.

1) B 3emuoli kope coaepxurcs 0,05% Oapusl.
2) bapuii TBEpiKE CBUHIIA, HO MSTYe IIMHKA.
3) Bapwii camoBoCIIIaMEeHSIETCS OT yAapa, JISTKO pearupyer ¢ BOJIOM.

4) Bapuii uCHOJB3YIOT B KadyecTBE reTTepa — TMOIJIOTUTENII OCTATKOB Ta30B
B BAKYYMHBIX MPUOOpaXx.

5) U3BecTHBI ceMb MPUPOIHBIX M30TONMOB Oapusi. CaMblil pacipOCTpaHEHHBIA U3
HUX — Oapuii-138.

3anuiuTe B 1MOJI€ OTBETAa HOMEPA BHIOPAHHBIX BHICKA3bIBAaHHIA.

OrtBeT:

Ha npuBenénnom pucyHke n300pa)keHa MOJIeNIb aTOMa XMMHYECKOTO JIEMEHTA.

2

3anuiuTe B TaOIUIy BEIMUYUHY 3apsiaa sapa (X) aromMa XUMUYECKOTO 3JIEMEHTa,
MO/JIeIb KOTOPOTo M300pakeHa Ha pUCyHKe, 1 HoMmep rpyninsl (Y), B KOTOPOH 3TOT
aJIeMeHT pacnojioxkeH B Ilepuoguueckoit cucreme. (s 3amucu  OTBETa
UCIIOJIB3YHTE apadckue udpsl.)

X Y

OrtBer:
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Pacrnonoxxure XuMuIeCcKre 1eMEHThI
1) cepa 2) KUCIIOPOT 3) cenen

B ITOPAAKEC YBCIIMYCHUS UX DJICKTPOOTPULIATCIBHOCTH.
3anuimTe HOMCpa 3JICMCHTOB B COOTBCTCTBYIOIIECM ITOPAIKE.

OrtBeT:

YcTaHoBUTE COOTBETCTBUE MEXKIY (DOPMYJIION COCTMHEHUS M CTETICHBIO OKUCIICHUS
Mapradima B HEM: K KaXIOW MO3WIUM, OOO3HAYEHHOW OyKBOW, mogdepute
COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYEHHYTO ITUDPOIA.

®OPMVJIA COEAMHEHUA CTEIIEHb OKHNCJIEHM
MAPI'AHIIA
A) MnO;, 1) +7
b) K;MnO, 2) +4
B) NaMnOq, 3) +2
4) +6

3anuiurte B TaONUILy BbIOpaHHbBIE IU(MPHI 110J] COOTBETCTBYIOIIUMH OyKBAMH.

A|b|B

OrtBeT:

W3 nipeioskeHHOTO TIepevHsT BRIOEPUTE JIBA BEIIECTBA C ATOMHOW KPUCTAIIMYECKON
PEIIETKON.

1) opom

2) rpadur

3) mepokcua BoJaopoia
4) cepHas KHACIOTa

5) okcun kpemumsi(1V)

3anuiuTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBer:
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Kaxkue ABa YTBCPIKACHUA BEPHBI JJId XapPaKTCPUCTHUKH KaK JIMTHUA, TaK U HanI/I}I?

1) DneKTPOHBI PaCTIONIOKEHBI Ha TPEX AIIEKTPOHHBIX CIIOSX.

2) TlpocToe BemecTBO SABISETCS MEIOYHBIM METAJLUIOM.

3) Ilpu B3aMMOJEHCTBIHM MPOCTOTO BEMIECTBA C KUCIOPOIOM 00pa3yeTcs IepPOKCHU/I.
4) Paamyc aroma OoJbIlle, 9eM y KaJIusl.

5) TlposiBisieT TOIBKO MOJOKUTEIBHBIE CTETIEHH OKUCIICHUSI.

3anuimTe HOMCpa BBI6paHHBIX OTBECTOB.

OrtBeT:

W3 npensnokeHHOro nepeyHst BEIIECTB BEIOEpUTE OCHOBAHUE U aM(OTEPHBIN OKCHI.

1) CrO

2) BeO

3) CuOHCI
4) Ca(OH);
5) HCIO3

3anuiuMTe B MOJ€ OTBETA CHayasla HOMEpP OCHOBaHHs, a 3aTeM HOMEp aM(pOTEPHOTO
OKCHJIa.

OrtBer:

Kakue ABa U3 IICPCUUCIICHHBIX BCIICCTB BCTYIIAIOT B PCAKIIUIO C OKCHUAOM K&J’IBHI/I}I?

1) HNO;
2) Ba(OH),
3) H,O

4) N,

5) Li 0

3anuimmTe HOMCEpa BBI6paHHLIX OTBECTOB.

OrtBeT:
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YCTaHOBUTE COOTBETCTBUE MEXAY PEarupyrolmvMMHU BEIIECTBAMU U MPOJYKTOM
(-aMH) HMX B3aUMOJCHCTBHS: K KaXJOH IO3UIMH, O0O03HAYCHHOW OYKBOM,
mo0epUTE COOTBETCTBYIOIIYIO MTO3UITNIO, 0003HAYEHHYTO ITU(POIA.

PEAT'MPYIOIIME BEILIECTBA HPOI[VKvTI)I
B3ANMO/JIENCTBHA
A) C&(OH)Z + COz(H36m0K) — 1) — CaCOs3 + H»
B) Ca(OH)z(mGHTOK) + CO; — 2) — CaC, + H,O
B) Ca0 + CO; — 3) — CaCO; + H,0
4) — CaCO;

5) — Ca(HCO3);

3anuiuTe B Ta0aMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A|b|B

OrtBer:

YCcTaHOBUTE COOTBETCTBHE MEXTY (POPMYJION BEIIECTBA M peareHTaMu, C KOTOPbIMU
OHO MOXET BCTYNaTh B PEAKIMIO: K KAKIOH MO3MIMH, 0003HAUYECHHON OYKBOM,
MOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIHI0, 0003HAYCHHYIO 1TUDPOIA.

®OPMVIJIA BEHIECTBA PEAT'EHTbBI
A) Mg 1) HNO3, Na,SO4
B) SO, 2) KOH, CaO
B) AICl; 3) Ba(OH),, AgNO;
4) H,0, CO,

3anuiuTe B Ta0NMIly BRIOpaHHbBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.

A|b|B

OrtBer:
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W3 mpensioxkeHHOro MepevyHs BhIOEpUTE JBE Mapbl BEHIECTB, MEXKIY KOTOPHIMHU
IPOTEKAET pPeaKIHs 3aMEeIECHUS.

1) oxcup azora(ll) u kucmopon

2) KaJbLWi ¥ BOJA

3) okcun cepoi(VI1) 1 okcua MarHus
4) oxcun yraepona(lV) u yriepon
5) amOMUHUN ¥ TUAPOKCH] HATPUS

3anuimmTe HOMCpa BBI6paHHBIX OTBCTOB.

OrtBeT:

YCTaHOBUTE COOTBETCTBME MEXAY JBYMS BEIIECTBAMHM W  NPU3HAKOM
MPOTEKAIOIIEH MEXKTy HUMH PEAKIIUM: K KaXJ0M MO3UIIMH, 0003HAYEHHON OYKBOM,
noJA0EpUTE COOTBETCTBYIOIIYIO MO3UIMIO, 0003HAYCHHYIO ITU(PPOH.

PEATUPVYIOIINE [MPU3HAK PEAKIINHA
BEILIECTBA
A) Na;SOs(p-p) u HCl(p-p) 1) oOpasoBanue Oenoro ocaaka
B) MgSOu(p-p) u KF(p-p) 2) o0OpasoBaHue Oyporo ocajaka
B) FeCls(p-p) u NaOH(p-p) 3) BbIACIIEHHE Ta3a C PE3KUM 3aIaxoM

4) BbIJEICHHE OCCIIBETHOTO T'a3a

3anuimure B TaONMILy BbIOpaHHbBIE U(DPHI 110]] COOTBETCTBYIOIIUMH OYKBAMH.

A|b|B

OrtBer:

[Ipu monHOM mucconmanuu 4 MOJIb KaKuX JBYX W3 MPEACTABICHHBIX BEIIECTB
obpaszyeTcsi cyMMapHO 12 MOJIb MTOJIOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB?

1) wHutpuT Oapus

2) cynbdar xpoma(lll)
3) OpoMH[ ATFOMUHHSI
4) aneraT aMMOHHS
5) cynbdar auTHs

3anuimTe HOMCECpa BBI6paHHI>IX OTBECTOB.

OrtBeT:
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BriOepute aBa BellecTBa, B3aUMOIEUCTBUE KOTOPBIX OMUCHIBAECTCS COKPAIIEHHBIM
VOHHBIM YPABHEHUEM.

2H* + 8032_ = S0, + H,0O

1) H;3PO,

2) Ag,S03

3) H.S

4) Li,SOs

5) (NH.),SO4
6) HCI

3anuimTe HOMCECpa BBI6paHHI>IX OTBECTOB.

OrtBeT:

VY CTaHOBHUTE COOTBETCTBHE MEXy CXEMOH M Ha3BaHHEM IPOIIECCa, MTPOUCXOISIICTO
B OKHCIIUTEIIHbHO-BOCCTAHOBUTEIHLHON PEaKIIUK: K KaXKIOH MO3UINK, 0003HAYCHHOM
OyKBO#1, TOJTOEPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO, 0003HAUCHHYIO 1T POH.

CXEMA ITPOLIECCA HA3BAHMUE ITPOLIECCA
A) 21T 1,0 1) oxucnenue
B) Br” — Brt 2) BOCCTaHOBIICHUE
B) S+6 N SO
3anuiuTe B Ta0aMIly BRIOpaHHBIE [U(PHI MO COOTBETCTBYIOUTUMU OyKBaMHU.
A|b|B

OrtBer:

W3 mepeuncrneHHbIX CY)XKISHHH O TpaBWiIaXx pabOThl B IIKOJBHOW Jaboparopuu
BbIOEpUTE BEpHOE(-bIE).

1) TIpoOupku u IpHOOPHI HA UX OCHOBE (ISl TTOJYYEHHUS Ta30B) CIEIYET 3aKPEeILIsTh
B JIalIKe INTaTUBA WM B MPOOMpPKE JIep)KaTesieM y OTBEpPCTUSl NMPOOHPKH, a He
B €€ CepeIMHE.

2) Jlns HeWTpanu3auy MPOHUKIICH B MTOPBI KOXKH MIENIOYN Ha MOPAKEHHOE MECTO
IIOCJIE ITPOMBIBAHMS HAKJIAABIBAIOT IOBSA3KY M3 MapJd WM BAaTHBIM TaMIIOH,
nponuTa”Hble 5%-M paCTBOPOM CEPHOMN KUCIIOTHI.

3) Ilpu HarpeBaHWU CTEKJISIHHBIX IIACTUHOK HEOOXOIMMO CHavajla PaBHOMEPHO
IPOrpeETh BECh NPEIMET, a 3aT€M IIPOBOJIUTH MECTHBIN HArpeB.

4) PacTBOpBI IIEI0YeH XPaHATCS B TOHKOCTCHHBIX CKIITHKAX C PUTEPTHIME MPOOKAMH.
3anuimTe B 1oJjie 0TBeTa HoMep(-a) BEPHOTO(-bIX) CYKIACHUS(-11).

OrtBer:
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YCcTaHOBHUTE COOTBETCTBHE MEXKAY JBYMs BEIIECTBAMH U PEAKTHBOM, C ITOMOIILIO
KOTOPOTO MO>XHO Pa3IMYUTh OTH BEIIECTBA: K KAKIOW MO3UIMH, 0003HAYCHHOU
OYKBOH, MOJAOEPUTE COOTBETCTBYIOIIYIO IMO3UIIMIO, 0003HAYCHHYIO ITU(PPOH.

BEIIECTBA PEAKTUB
A) Ba(NOs3), u BaCl, 1) AgNOs3
b) HBru H,SO,4 2) Fe
B) HBr u NaBr 3) Mg(NO3),
4) AICl;
3anuiuTe B Ta0aMIly BRIOpaHHBIE [U(PHI MO COOTBETCTBYIOUTUMU OYKBaMHU.
A|b|B

OrtBeT:

Omeemom Kk 3adanuam 18, 19 senaemca wuenoe uucio unu KoHeuHAs
decamuunasa 0pods. Eounuuvt uzmepenusn @usuueckux eeiuuun 6 omeeme
YKa3vleamsv He HYIHCHO.

3aoanusa 18 u 19 évinonnawmcesn ¢ ucnonv3oeanuem ciedyruie2o mexkcma.

18

YetripéxBoaubiii cynbdar mapranna(ll) (MnSO44H,0) — xuMudeckoe coeuHEHHE,
KOTOPOE€ MPUMEHSETCS KaK MUKPOYIOOPEHHE B CEITLCKOM XO3SICTBE.

BprurciuTe B MpOIIEHTax MacCOBYIO JOJII0 MapraHila B YeTHIPEXBOIHOM Cylibdare
mapranma(ll).
3anuImTe 9UCII0 C TOYHOCTHIO J0 JACCSTHIX.

OtBeT: %.

Ilpu evinonnenuu 3a0anusa 19 ucnonv3yiime eauyuny, Komopas onpeoeneHa
6 3a0anuu 18, c ykazannoii 6 Hém cmenenvi0 MOUHOCHU.

19

[Ipu HemocTraTke B TMOYBE MapraHila HaOJIOJAeTCs HapylIeHue mpoliecca
¢dortocuntre3a B pacteHusx. [lpm ocTpoM HemocTaTke MapraHiia MOXKET
Ha0MIOAAThCSl TOJIHOE OTCYTCTBUE IUJIOJOHOIICHUSI Y KAmyCThl, peauca, ToMara
U APYTUX KYJIBTYP.

JUIs MOJHOLIEHHOTO pOCTa pPacTeHWd B MOYBY BHOCAT 12,34 r mapraHma Ha
100 xBagpatHbIX MeTpOB. /{15 TOIKOPMKH y4acTKa OBOIIHBIX KYJIBTYpP B MOYBY
BHecnn 150 1 uyeteipéxBomHoro cynbdara mapranma (MnSO,4H,0), apyrux
yA0OpeHui He MPUMEHSIIOCH.

BrlucIUTe MIIOMALL YIACTKa B M2, 3aIMIINTE YKUCIIO ¢ TOYHOCTBIO 10 LETIbIX.

OTBer: M2,
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Yacrtn 2

JIna omeemoe na 3adanuna 20-22 ucnonv3yiime uucmulii aucm. 3anuuiume
chauana Homep 3adanus (20, 21 wnu 22), a 3amem pazeépuymulii omeem
na nezo. Omeemul 3anucwieéaiime YémKo u pazoopuueo.

20

21

22

Hcnone3yss MeTon 3IEeKTpOHHOro OalaHca, paccTaBbTe KO3 (UIIUEHTHI
B YPaBHEHUU PEaKLUH, CXeMa KOTOpPOii

H>S + KMnO,4 + H,SO, — S + K,S04 + MnSO4 + H,O

Ol'[pCI[CJ'II/ITC OKHUCIIUTCIb 1 BOCCTAHOBUTCIIb.

JlaHa cxeMa IpeBpaILCHNMN:
SiH4 —- X - N&zSiOg —>H28i03

Harmmmmmre mMonexkyssipHblE ypaBHEHUS, C IIOMOIIBIO KOTOPBIX MOKHO OCYLIECTBUTH
YKa3aHHBIE NPEBPAILCHHU.

K 292 t pacTBOpa CONSIHON KUCIOTHI C MAaCCOBOM JI0JIeH pacCTBOPEHHOTO BEIIECTBA
10 % nobGaBwiu M30BITOK cyinbduaa Maraus. Berauciute o0bEM Taza (H.y.),
BBIICTTUBIIHIACS TIPH STOM.

B oTBeTte 3anmummTe ypaBHEHHE PEaKIUU, O KOTOPOU UAET pedb B YCIOBHUH 3aJa4H,
U TPUBEJNTE BCE HEOOXOMMMBIC BHIUUCICHUS (YKa3bIBAalTE CIMHMIIBI U3MEPEHUS
HMCKOMBIX (PU3MYECKHUX BEITUYMH).
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IIpakTH4eckas 4yacrb

Jlna omeema na 3ad0anue 23 ucnonv3yime Yucmolil aucm. 3anumiume cHavana
Homep 3adanusn (23), a 3amem pazeépuymolii omeem K Hemy. Omeem
3anucwleéaiime 4émKo u pazoopuueo.

23

JUis mpoBeneHus: SKCIepuMeHTa BblAaHbl CKIIHKM Nel m Ne2 ¢ pactBopamu
cyiabgpata aMMOHMA U Pocdara Kamus, a TAaKKEe TPU PEAKTHBA: COJIIHAs KHUCIIOTA,
pacTBOpBI F'MIPOKCHIa HATPUs U HUTpaTa cepeodpa.

1) ToMbKO W3 yKa3aHHBIX B TIEpPEUHE TPEX PEAKTUBOB BHIOEPUTE JBA, KOTOPHIC
HEOOXOUMBI JIJIsl ONPEACIICHUS KaXX0T0 BEIIECTBA, HAXOAAIIETOCs B CKIISTHKAaX
Nol m Ne2;

2) COCTaBbTE MOJICKYJISIPHOE, IIOJHOS U COKPAIIEHHOE NOHHBIC YPaBHEHHS PEaKIUH,
KOTOPYIO IJITAHUPYETE MPOBECTH ISl ONIPEICTICHHSI BEIIECTBA U3 CKIISTHKY Nel;

3) cocTaBbTE MOJICKYJISIPHOE, ITOJHOE U COKPAIIEHHOE HOHHBIC YPaBHEHHUS PEaKIIUH,
KOTOPYIO IUITAHUPYETE MPOBECTH ISl ONIPEICTICHHSI BEIIECTBA M3 CKIISTHKU Ne2;

4) st opopMIICHHS X0/1a SKCIIEPUMEHTA HCIIOJIB3YITE MPEIIOKSHHYIO HIDKE TAOJIHITY.

Tabauya ona 3anucu pe3yniomamos IKCnepumenma

No PeakTus HabGmronaemble mpu3HaKU peakium
OmnbITa (popmyna unu Ha3BaHUE) BemectBo BemectBo
n3 cKiIsgHKH Nel 13 CKISHKHA Ne2
1
2
BBIBO/I:

5) npucTymnaiTe K BBITIOJIHEHUIO YKCIICPUMEHTA.

NHcTpyKuus no npoBeieHUI0 SKCIEPUMEHTA

1) u3 cxusiHKH 1 oTOEpHTE B IBE YUCTHIE TPOOUPKHU 10 1-2 M pacTBOpa;

2) nobaBbTe B OJHY W3 MPOOMPOK 1—2 MJ MEpBOro M3 JABYX PEaKTHBOB, a BO
BTOPYIO — BTOPOTO H3 JIByX pPEakTHUBOB, OTOOpaHHbIX Bamm Ha »3ramne
IJIAHUPOBAHMS SKCIIEPUMEHTA;

3) 3anuImTe HAOIIOAAEMbIe TPH3HAKU MPOTEKAHUST PEaKIUii (HAIMYNe/OTCYTCTBIE
3amaxa y rasa, UBET OCaJKa WM pacTBOpa) WIM YKAKUTE HA UX OTCYTCTBUE
B COOTBETCTBYIOIIMX STUEHKaX TaOIHUIIbL;

4) W3 CKJISIHKH 2 OTOEpHTE B JIBE HOBBIC YUCTHIC IPOOMPKH MO 1—2 MIT pacTBOpa;

5) nmoGaBbTe B OMHY W3 MPOOUPOK 1-2 MII MEpPBOrO W3 JBYX PEAKTHBOB, a BO
BTOPYIO — BTOPOTO H3 JIByX pPEakTHUBOB, OTOOpaHHbIX Bamm Ha »3ramne
IUTAaHUPOBAHUS IKCIIEPUMEHTA;
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6) 3amummTe HAOMIOMACMbIe MMPU3HAKU MPOTEKAHUS PeaKiuid (HaIMIue/OTCYTCTBHE
3anaxa y rasa, IBET OCaJika WJIM pacTBOpa) WM YKaXXUTE€ HAa UX OTCYTCTBHE
B COOTBETCTBYIOILIMX slUEHKaX TaOIULIbI;

7) B CTpPOKE «BBIBOJ» 3amUIIKTe (POPMYITbI WM Ha3BaHHS BEIIECTB, COACPKAIIMXCS
B cKJIHKax Nel m Ne2.

NHcTpykius 0 BHINOJHEHUIO MPAKTHYECKOT0 3a/1aHUS

BaumaHnmue: B ciaydyae yxXyalleHHsl CAMOYYBCTBHUS Mepe] HAYAJIOM ONbITOB WU
BO BpeMsl MX BBINOJHEHHUS] 00513aTeJILHO COO0IIUTE 00 3TOM OPraHU3ATOPY
B ayJUTOPHUM.

1. Bbl npuctynaere K BbINOJHEHHI0 MPAKTHYECKOro 3aaaHus. (s sToro
MOJIYYUTE JIOTOK C JJAOOPaTOPHBIM 000PYI0OBAHUEM U PEAKTUBAMHU Y CIICLIHATIICTA
1o o0ecreueHuo Ja00paTOPHBIX PadoT B ayTUTOPUH.

2. IlpoutuTe eiie pa3 MepeyeHb BEILIECTB, MPUBEAEHHBIA B TEKCTE K 3aJaHMUIO,
u yoeaurech (o gopmysiaM Ha 3TUKETKax) B TOM, YTO HAa BBIJIAHHOM JIOTKE
HAXOZSATCS YyKa3aHHbIE B TIepeyHe BemlecTBa (WM HX pacTtBopsl). Ilpum
OoOHapyKEHHUH HECOOTBETCTBUS HAOOpa BEIIECTB HA JIOTKE MEPEYHIO BEIIECTB
B YCIJIOBUH 3a/IaHUsI COOOIIUTE 00 3TOM OPraHU3aTOpPy B ayIUTOPHH.

3. Ilepen Ha4yajJoM BBINOJHEHUS] DJKCIHEPUMEHTAa OCMOTPUTE EMKOCTHU
C peakTUBaMU W TpoJyMaiiTe crnocoObl padoTel ¢ HUMU. [Ipu 3TOM OOpaTHTe
BHHMAaHHE Ha MpaBUia, KOTOPHIM Bbl TOKHEI clie10BaTh.

3.1. B ckisiHke HAXOAMTCS NMUNETKA. DTO O3HAYaAeT, YTO OTOOP KUIKOCTH
U niepesiiBaHre €€ B MPOOUPKY MJisi MPOBEACHHS PEaKIMU HEOO0XO0IUMO
IPOBOAUTH TOJBKO C TOMOIIBIO MUNETKU. [l mpoBeneHus OMbITOB
otOuparot 7-10 Kamnenb peakTusa.

3.2. llunetka B CKJSIHKE ¢ KUWIKOCTHIO OTCYTCTBYeT. B »TOM ciyuae
NEPEIMBAHME PACTBOpPA OCYLIECTBISIIOT 4epe3 Kpall CKISIHKHA, KOTOPYIO
pacroyiararoT Tak, 4TOObl NpH €€ HAKJIOHE AITUKETKA OKa3alach CBEPXY
(«3THKETKY — B Ja/10Hb!»). CKISIHKY MEIJICHHO HaKJIOHSIOT HaJl MPOOUPKOH,
MOKa HY)XHbI 00BEM pacTBOpa He mepenbercs B He€. OObEM MepenuToro
pacTBopa JI0JKEH cocTaBsATh -2 M1 (1-2 cM 1Mo BBICOTE MPOOUPKH).

3.3. i mpoBeleHUs1 ONbITa TpedyeTcs MNOPOMIKOOOpPa3Hoe (chinmyuee)
BemiectBo. OTOOp  MOPOIIKOOOPA3HOrO  BEUIECTBA U3  E€MKOCTH
OCYUIIECTBJISIIOT TOJIBKO C IMOMOIIBIO JOKEUKU WU IITATEes.

3.4. Ilpu oTGope MCXOJHOI0 peakTHBA B3AIT M3JauIIeK. Bo3Bpar uznwmiika
peakThBa B UCXOJIHYIO EMKOCTh KaTeropuuecku 3amnpeniéd. Ero nomemator
B OT/ICJIbHYIO, PE3EPBHYIO IPOOUPKY.

3.5. Cocyn ¢ UCXOIHBIM PEAKTUBOM (KUAKOCTHIO WM  TIOPOIIKOM)
00s13aTe/IbHO 3aKPbIBAIOT KPBIIKON (TTPOOKOI) OT ITOM K€ EMKOCTH.

3.6. [Ipu pacTBOpeHHHM B BOJAE MOPOIIKOOOPA3HOTO BEIIECTBA WM TPHU
NEPEeMEIINBAaHUN PEAKTUBOB CJleyeT CJEeTKa yIapsTh MajibleM IO THY
IPOOHPKH.

3.7. lns ompeneneHus 3amaxa BeLIECTBAa CJEAyeT B3MaxOM pPYKd Haj
TOPJBIIIKOM COCY/Ia HAMPABJISATH HA ce0s apbl 3TOTO BEUIECTRA.
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3.8. Eciu peakTMB momaj Ha CTOJ, KOXKY WJIM OJ€XK1y, HEOOXOAUMO
HE3aMEIJIMTEIbHO OOpaTUThCS 32 TOMOIIBIO K CHEHUAIHCTY IO
obecrnieyeHuno J1abopaTOPHBIX pabOT B Ay TUTOPHH.

4, HauyuHaliTe BBINOJHATH ONBIT. [locie mnpoBeaeHUs KaxaoM peakuu
3aMyuChiBaiTe B YEPHOBUK CBOM HAONIOACHHUS 32 M3MEHEHUAMH (WM HUX
OTCYTCTBUEM ) MMPOUCXOASAIIMMHU C BEIIECTBAMHU.

5. Bb1 3aBepmmiiu 3xkcnepuMenT. [IpoBepbTe, COOTBETCTBYIOT JIU PE3YJIbTATHI

OTIBITOB TEOPETUICCKUM TIpesicKazaHusiM. [Ipu HEOOX0MMMOCTH CKOPPEKTUPYHTE UX,

HCIIOJIb3YS 3allMCU B UEPHOBUKE, KOTOPBIE CJIETAHbI PU IPOBEIEHUU SKCIIEPUMEHTA.
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