9 KJIACC

(aBTop O.JI.CamopykoBa)
Pewenue
HClI | NaOH |Pb(NO,), | NH,CI | MgSO, | ZnSO, | BaCl,
H CI = = lpaCTB npu t = = - B
N aO H - lpaCTB B 130. TNH?, l, lpacrs. B -
u30.
Pb(N 03)2 lpaCTB npu lpaCTB B - lpaCTB npu t l l lpaCTB mpu t
t u30.
NH4CI = TNH3 lpaCTB npu t = = = =
MgSO, - ! ! - - - !
ZnSO4 = lpaCTB B 130 l = = = l,
BaCI 2 - lcna6. lpaCTB nipu t - l l =
HOMYT.
o 1 3 (4) 6 1 3 3 3
cllydaeB |
Hucno 0 1 0 1 0 0 0
ciydaes |

Hwxe npuBenen oaun (Hanbosee ONTUMAIBHBIN 10 HAIEMy MHEHUIO) M3 BO3MOYKHBIX

BAPHUAHTOB PCIICHUA IMOCTaBJICHHOM 3aJauH.

1. Ucnionb3yst yHUBEpCaIbHYIO HHIUKATOPHYIO Oymary, onpeaensem HCl u NaOH.

Ecnu B HpO6I/IpKe HaxXOJUTCA KHUCJII0TA, TO YHUBECPCAJIbHAA HHAWKATOPHAA 6yMara, CMOYCHHAas

pacTBOpPOM U3 HpO6I/IpKI/I, OKpaCHUTCA B KpaCHLIﬁ OBCT, a €CJIM B HpO6I/IpKe HaXOJUTCS MIEI0Yb

— B CUHUH IIBET.

HCI u NaOH — omnpenenensr.

2. IlepeHeceM Mo HECKOJBKO Kareib BCEX PAaCTBOPOB (KpOMe MACHTU(HUIIMPOBAHHBIX

yXKe KHCIOTBI M LIEJ0YM) B IMATh YUCTHIX MpoOupok. M B kaxayro u3 Hux nobdasum HCI. B

npobupke, rae oopazoBaics ocanok Haxoautces PD(NO3),:

Pb(NOs), + 2 HCl — PbCl,| + 2HNO;

3. Heckonbko kanens He uaeHtu¢unupoannoro pacteop (NH4Cl, MgSO,, ZnSO,,

BaCl,.) mepenocum B umcTyro mpoOupky, mobasisem B Hee NaOH

1 HaKpbIBacM

MPEIMETHBIM CTEKJIOM, K KOTOpPOMY MpPHKJIEEHAa yHHMBEpCalbHas WHIUKAaTOpHAas OyMaxkka,

CMOYEHHasi AMCTUIUIMPOBaHHOM Bojou. IlpoOupky HarpeBaem Ha BoasHOH Oane. Ecim




YHHUBEpcaibHas UHIUKATOpHAs OyMa)kKa OKpacUTCS B CHHE-3€JIeHBbIN I[BET, TO B MpoOUpKe

naxoxurcsa NH,ClI:

NH,4C1 + NaOH —(t) NHz? + NaCl + H,0

B npoGupke, rre He ObUTO peaknuu (HE OBLIIO BUIUMBIX M3MEHEHUH) — HaXOIUTCS

BaC|2
TaM, A€ BbIIIAJI OCaJOK, HepaCTBOpHIOHIHI;'ICH B H30BITKE mieja04Yu, — HaXOAUuJICA
MgSO,

2NaOH + MgSQO,4 = Mg(OH),| + NaySO,4

Tam, rae BbIIa 0Cajo0K, PacTBOPSIOIMIUICS B U30BITKE MIEI0YH, — Haxoauicss ZNSOy

ZnS0O, +2NaOH — Zn(OH),| + Na,SO,

Zn(OH),| +2NaOH,;;5 — Nay[Zn(OH)4]

Omeemul Ha meopemuiecKkue 6onpocbol

FI/LHpOKCI/II[BI " OKCHUABI CBUHIIA U [TMHKA O6HaHaIOT aM(l)OTepHLIMI/I CBOMCTBaMH.
2.
Pb(OH)2 + 2NaOH— Naz[Pb(OH)4]

Pb(OH), + 2HCI — PbCl, + 2H,0

Zn(OH), + 2NaOH — Nay[Zn(OH),]
Zn(OH), + 2HCI — ZnCl; + 2H,0

Cucmema OYEHUBAHUA

1) 3a omxpvimue Kuciomsl u weiouu 1*2 =2 bamna

2) 3a omxpuimue 0cmanbHblX NAMU BEUECME: 4*5 = 20 6annos*
3) 3a mabauyy 5 6annos
4) 3a 1-u meopemuy. sonpoc 1 6ann

5) 3a 2-ut meopemuy. sonpoc 2 banna



HUmoeo 30 b6annos
* B03MOXHO MHOYECTBO IPYIMX BapHaHTOB OIpeeicHus BemecTB. KommyecTBo
IIarOB U PEaKIUil B HUX MOKET OBITh pas3iMyHbIM. [109TOMY OICHHBACTCS MAKCHMAIbHO B 4
6amta orkpeitue oboro u3 Bemiects (PH(NO3)2, NH4CIl, MgSO,, ZnSQO4, BaCly) co Bcemu

HCO6XOI[I/IMI>IMI/I AJIA OIIPEACTICHUA JAaHHOI'O BEIICCTBA PEAKIIUAMMU.

10 KJIACC
(aBrop O.JI1. CamopykoBa)

Pewenue

Hwuke nmpuBeneHsl npuMepbl BO3MOKHBIX BAPUAHTOB PEILICHHUS.

[Ipumep Ne 1.

1) B uncryro mpoOMpKYy MEpPEeHOCHM HECKOJBKO Kalellb HCCIEAyeMOro pacTBoOpa,
nobasnsiem pactBop NaOH u HakpeiBaeM €€ MpeIMETHBIM CTEKIIOM, K KOTOPOMY IPHKJICCHA
CMOYEHHAs AUCTHJUTMPOBAHHOW Boaol (peHondranennoBas Oymara. [IpoOupky HarpeBaem Ha
BoAsiHOM Oane. HaGmronaem oxpamuBanue ¢eHondraiernHoBoil Oymaru B MaJuHOBBIN I[BET.

+
Bv1600: B cMecH nipucytcTByeT HoH NHy .

B anamsupyemom pacteope: NH;" + OH” — NHst + Hy0

Ha nosepxnoctu penondranennopoii 6ymaru: NHz + HyO— NH," + OH"

2) B uucryro mpoOMpKy MEpeHOCHMM HECKOJIBKO Kalleslb MCCIEIyeMOro pacTBOpa,
no6agisiem pacteop HCI. Buaumbix uaMenenuii He HaOJr01aeTcsl.

2+
Bwi600: B cMecH OTCYTCTBYET HOH Ph™.

3) B umcryto mpoOupKy MEpeHOCHM HECKOJIBKO Kallellb HCCIEAYEeMOro pacTBopa,
nobasmnsieM pactBop HSO4. Beimagaer Genblii ocamok.
2+ .
Bb1600: TIOCKOJIBKY JJOKa3all OTCYTCTBHE HOHOB Ph°", a kpoMe HUX TonbKO Oapuii oOpasyer

HEPAaCTBOPUMBIH Cylb(aT, TO B CMECH IPUCYTCTBYET HOH Ba’".
2+ 2-
Ba®™ + SO,~ — BaSO4|

4) B 4ucTyl0 TPOOMpPKY IMEPEHOCHM HECKOJIBKO Kameldb HCCIEAYeMOro pacTBOpa,

nobaBnsiem pactBop NH3'H,O. HabGmiomaem oOpa3oBaHue 3eleHOBATO-Oyporo ocajka.



PactBop ocraBisiem aisi orctamBaHus. [locie OTCTaMBaHUS PAacTBOP HaJ OCAJAKOM HMEET
CUHE-(PHOJIETOBYIO OKPACKY.
2+
Bwi600: B cmecu mpucyrcTByeT HoH CU”, KpoMe TOrO, LIBET OCAJKa TOBOPUT O TOM,

YTO TAKKC B CMCCHU, BEPOATHO, IPUCYTCTBYIOT NOHBI F63+ nin F62+.
Cu?* + 4NH3'H,0 (konir.) — [Cu(NHz)4]*" + 4H,0

5) B uncryo mpoOGHPKY IEPEHOCHM HECKOJBKO Karellb HMCCIEeIyeMOro pacTBopa,
nobasissem 2 — 3 kammm HySO4 m pactBop K3[Fe(CN)g]. HaGmomaem 3eneHoBaTo-0ypoe
OKpaIMBaHUE CMECH, TEMHO-CHHHIA 0CaIOK OTCYTCTBYET.

2+
Bwi6o0: B cMecu oTcyTcTBYeT HOH FE°.

6) B uunctyro mpoOHpKY MEpEeHOCHM HECKOJBKO Kareidb HCCIEAYeMOro pacTBOpa,
nobasisiem 2 — 3 xamm HpSO4 u pactBop Ky[Fe(CN)g]. Brimamgaer ocajgok TeMHO-CHHETO
I[BETA.

Bw1600. B cMecu IpUCYTCTBYET HOH Fe®,
Fe** + K* + [Fe(CN)s]* — KFe[Fe(CN)g]|

Takum 06pa30M, aHaJIH3preMLIfI pacTBOp  COACPKUT  CICAYIOIIUC  HOHBI:

NH,*, Ba*, Cu®’, Fe*".

[Tpumep Ne 2

1) B uucryro mpoOupKy TEpeHOCHM HECKOJBKO Kallelb HMCCIEIyeMOro pacTBOpa,
nobasmnsiem pactBop NaOH u HakpbiBaeM e€ MpeAMETHBIM CTEKIIOM, K KOTOPOMY IpHKIIeeHa
CMOUYEHHas AUCTUIUTMPOBAHHON BoAol (penondranennosas Oymara. [IpoOupky HarpeBaem Ha
BOIsTHON OaHe. BUIWMBIX W3MEHEHWH IBETa HWHAMKATOPHON Oymarm He HaOIromaeTcCs.

+
Bv1600: B cmecu orcyteTrByeT HoH NHj .

2) B ugncryro mpoOupKy NMEepeHOCHM HECKOIBKO Kamellb HCCIeIyeMOro pacTBOpa,
no0aBisieMm pacTBop HCI. Hab6mromaem obOpa3zoBaHue oenoro ocajka.

2+
Bwi600: B cMecu nipucyTcTByeT HoH Ph™.

Pb* + 2CI" — PbCly)



+ +
B npucyrcTBun noHOB Pb? 0OHApYXUTHh MOHBI Ba®* o peakuu oOpa3oBaHUs OCaIKa
BaSO, ¢ cepHO#l KMCIOTOH HEBO3MOXHO, MOcKOIbKY PhSO4 Tarke HepacTtBopuM. [Toatomy

B3anmojeiicteue ¢ HySO,4 He ocyecTBsieM.

3) B ducryro mpoOHpKy MEpeHOCHM HECKOJBKO Kamelb HCCIEAYeMOro pacTBOpa,
no6asisiem kpucrammueckuii NHsSCN. Cmech nepeMernBanrueM 10 pacTBOPEHUS peareHTa.
Ha0mroiaeM KpoBaBO-KpacHOE OKpAIIMBaHUE PacTBOpa.

Bwvi600: B cMecu IPUCYTCTBYET HOH Fe¥".
Fe** + nSCN™ — [Fe(SCN),]®™ (n=1 - 6)

4) TIpoOupKy CO CMEChlO, MOJYYCHHOW B MPEIBIAYIIEM OJKCICPUMEHTE — IIPH
3+ .
oOHapyxeHHH MOHOB Fe™", marpeBaem Ha BoasiHOW Oane. HaGmiomaem oOpa3zoBaHue Ha JTHE
npoOupKH Oenoro ocajka.

2+
Bwi600: B cmecu npucyrcTByet non Cu”.

Cu?* + 2SCN" — Cu(SCN),|
2Cu(SCN), + H,0 — 2CuSCN| + H* + SCN" + HOSCN

Oenblit

5) B umcryro mpoOHMpKy NMEpeHOCHM HECKOJIbKO Kallelib HCCIEAYeMOro pacTBOpa,
nobaeissem 2 — 3 karmmu HpSO4 u pactBop Kz[Fe(CN)g]. HaGmiromaem BbInazeHue TEMHO-
CHUHETO OCaKa.

Bv1600: B cMecu IPUCYTCTBYET HOH Fe?,
Fe?* + K* + [Fe(CN)g]* — KFe[Fe(CN)s]|

Takum oOpa3oM, aHaNM3UpPyEeMBIH PpacTBOP COAEPKUT  CIEAYIOIIUE HOHBI:
Pb%*, Fe*, Ccu®*, Fe”". ITockonbky OOHapyXkeHbl Bce 4 KaTHOHA, MOXKHO 3aKJIIOYUTH (U3
2+
yCIIOBUS 3aJ]aui), 4To HOH Ba“™" B aHanmu3upyeMom pacTBOpe OTCYTCTBYET.

JI1st HarasiTHOCTH MPUBOIUM 000000 TaOIHUITY:

Omnpenensiemslii | Pearenr, Pesynbrar IIpumeyanue

KaTHOH yCIJIOBHUS

NH," NaOH, t° OxkparivBanue
dhenondTarenHoOBOM ]




Oymaru B
MAaJIMHOBBIHN 1IBET

Ba®* H,SO, Brimamaer  Oenbrit | Ocaiok HE pacTBOPSETCS
0CaJIoK B PaCTBOPAX KHUCIIOT
Pb** HCI Bremamaer  Oenblit | Ocamok — pacTBOpsieTcs
0CaJIoOK IIPH HarpEeBaHUU
cu* NH3-H,0, Cune-puoneroBoe | B mpucyTCTBUM HOHOB,
U30BITOK OKpalIBaHHe 00pa3yomux
pacTBopa HEPAaCTBOPHMBIC
THIPOKCHU/IBI,
HEO0XO0IUMO
OTCTanBaHHE
NH,SCN, t° | Bemagaer depHbId
0CaioK, OeJeroNuii -
IIPH HarpEeBaHUU
Fe?* K3[Fe(CN)g], | Bemmamaer Temuo- | Ocaok He pacTBOPSIETCS
H,SO, CHHUI 0Cag0K B CHJIBHBIX KHCJIOTaX
Fe®* K4[Fe(CN)s], | Bemmamaer TemHO- | Ocamok pacTBoOpsieTCs B
H,SO, CHHUI 0Cag0K CWIBHBIX KHCIIOTaxX H
0O0JIBIIIOM HU30BITKE
peaKkTHBa
NH;SCN KpoBaBo-kpacHoe
OKpalllMBaHUE -
pacTBopa

Omeemol Ha meopemuiuecKkue 6onpocbuol

K3[Fe(CN)e]

— rekcauunanodeppar (Ill) kamus,

rekcanuanodeppar Kausi.

Ka[Fe(CN)e]

— rekcauunanopeppar () xamms,

rekcanuaHodeppar Kausl.

KpaCHass KpOBdgHasA  COJIb,

KeiTasa KpOBsAHaA COJIb,

NH;SCN — ponanua aMMOHUS, THOIIMAHAT aMMOHHUSI, aMMOHHUM POJTAaHUCTHIN




Cucmema OYEeHUBAHUA

1) 3a obnapyscenue 4 uonos — no 3,50. 146.
2) 3a 3anucws ypasrenutl peakyutl, NOOMEEPAHCOAOUWUX
npucymcmeue Kamuouos, - no 10. 46.

3) 3a omeemvlr Ha meopemuueckue 6onpocvl — no 16 3a nobvie 08a HA36AHUA U3 MPEX,

NPUBEOEHHBIX 8 pelleHUlU, OJisl KAHCO020 peazeHma 6ceeo 6 0.
4) 3a onucanue xooa 3Kcnepumenma u HAbIOAeMbIX S61eHUl 6 0.
Hmoeo: 306.

Tabauya Oama xax obyuarowuii Komnonenm. Om WKOAbHUKA npeocmasieHue OAHHOU

maobauywl He mpebyemcs.



11 KJACC
(aBTOp M.A. Ui1buH)

Omeemul Ha meopemuuecKue 6onpocasl

1. KoopaunanwonHnas ¢opmyina MoHoruapaTta cyiabdara terpaammunamenu(ll) —
[CU(NH3)4]SO4 - H,0.

2. Tumsr XUMHYECKUX CBA3EH [IPUCYTCTBYIOT B KPUCTAJUINYECKOM
[CU(NH3)4]SO4 - Hy0:

— xoBaneHTHbIE moJsipHbIe (cBs3u N—H, Cu—N, S=0, O-H),

— HOHHBIE (MeX1y KoMIutekcHbiM yacTiuamu [CU(NHs)4]*" u cynbdar-nonanmm),

— BOJIOPOJHBIC (HAPUMED, MEXKTY MOJICKYJIaMU KPUCTAJUTH3AI[MOHHON BOJIBI).

MexaHu3mbl 00pa30BaHKsI KOBAJIICHTHBIX CBSI3€i B 3TOM COCJIMHECHUU. «OOMEHHBIN» U
JIOHOPHO-aKLENITOPHBIMN.

3. YpaBHEHHS peakiHid, KOTOPhIC MPOTCKAIM MPHU JOO0ABICHHH a) HEIOCTaTKa u 0)
U30bITKa aMMHaKa K pacTBopy cyibdara meau(ll):

CuSOy + 2NH3 pom. (senocraror) + 2H20 = CU(OH)24 + (NH4)2SO,4

(8 monHo# hopme: CU”* + 2NH3 pog. (nexocraror) + 2H20 = CU(OH)24 + 2NH,Y),  (a)

(npumeuanue: nomyckaeTcsi TakXKe 3alMCh YpaBHEHHsS OOpa30BaHUS BMECTO
THUAPOKCHUIA MEIN €€ OCHOBHBIX COJIEH)

CuSO4 + 4NH3 5o (usserrox) —> [CU(NH3)4]SO4

(B monHO# dhopme: CU”* + ANH3 pox. (uturor) —> [CU(NH3)4]™). (6)

4. lns  pacuera BBIXOJAa TNPOAYKTa peakiuu () HEOOXOAUMO 3HATh Maccy
MOJYYEHHOTO COeAMHEHHS (Myen) M MAcCy TMPOAYKTA, PACCUMTAHHYIO Ha BBEICHHOE

KOJIMYE€CTBO MEIHOTO KyIIOpOcCa.

m
n= OKCH. 100%’
mmeop.

.246 2/ monw

m (CuSQ, -5H,0) m (CuSQ, -5H,0)
m — HaseckKu . M Cu NH SO . H O — HaeecKu
MeoP- = M (CuSQ, -5H,0) ([Cu(NH5)4150, -H20) 250 2/ noab

(npwwettayue: IMIOCKOJIBKY 3HAUCHUC pPaCCUUTAHHOIO YYaCTHHUKOM BbIXOJa CHIIBHO
BJIMSICT HA BBEICTABIISIEMBIN 63.]'[.]'[, YJICHaM KOMUCCHHU CIIEAYET 06paTI/ITI) BHHUMAHHKEC Ha IIOJTHOTY

BBICYIIIMBAHHWA OCaJIKa U MPaBUJILHOCTL €0 B3BCIIHNBAHUA y‘-IaCTHI/IKOM)



Hzyuenue nekomopulx ceoticme noiy4eHHo20 coeounenus

Oneim 1.

HpI/I Harp€BaHuu CI/IHC-(bI/IOJ'IeTOBBIe KpuCTalllIbl MOJYYCHHOTO  COCAMHCHUA

pasiiaratorcs ¢ oopaszoBaHreM CBeTI0-royooro cynaspara meau(ll):

[Cu(NH3)a]SOs - H,0 —Y 5 CuSO, + 4NH;T + H,0.

Ha Oosee XOJOAHBIX CTEHKaxX MPOOMPKU KOHAEHCUPYIOTCA Kalljad BOJbl (TOUYHEE,
aMMHUAYHOU BOBI (BOJIbI, COJIEPIKAIIICH pAaCTBOPCHHBIN B HEH aMMHAK)).

Brnaxnas unnukatopHast OymMaxKka, OJHECEHHAst K OTBEPCTUIO MTPOOUPKH, PUKCHPYET
BbIJIJIEHUE Ta3000pa3HOr0 aMMHaKa (IIPOsIBISAIOIIEr0 OCHOBHBIE CBOICTBA) U U3MEHSET CBOM

LIBET.
Onvim 2.

VYpaBHEeHHE peaKUUU JUCCOLMALMU IIOJIYyYEHHOIO KOMIUIEKCHOTO COEIUHEHUs
B BOJIHOM PacTBOpE:

[Cu(NH3)4]SOs — [Cu(NH3)4]*" + SO,*.

[Ipy xunsyeHUH pacTBOpa MOIYYEHHOI'O KOMILIEKCAa IMPOTEKAET €ro akBaTauus U
nocieayrmmii  rugposm3. Ilockoibky oOpasyrommiics npu 3tom rumpokcun memu(ll)
TEPMUYECKH HEYCTOWYMB, OH pasiaraercs ¢ oopazoBanueM uepHoro okcuaa meau(ll) (B Bume
HaJeTa Ha CTEHKax MPOOHPKH):

[Cu(NH3)4]** + 2H20 —> Cu(OH)2l + 2NH," + 2NH;T,
Cu(OH); — 5 Cu0 + H,0

(i cymmapro: [CUNHa)a]2 + H,0 — 5 CuOd + 2NH,* + 2NHg ).
Yepusiii HaneT okcuaa meau(l1), obpasoBapiuiics Ha CTeHKaxX MPOOUPKH, TOJTHOCTHIO
pacTBOPSIETCS B KUCIIOTAX:

CuO + H,S0O4 — CuS0O4 + H,0.
Onbvim 3.

I[JISI J0OKa3aTcJIbCTBa HpI/ICYTCTBI/ISI CyJIL(baT-I/IOHOB B paCTBope HOJ'Iy‘-IeHHOI‘O
COCINHCHUSA MOYXXHO BOCITOJIB30BATHCSA KaquTBCHHOﬁ peaxuneﬁ C paCTBOPOM coneﬁ 6ap1/151:

SO,* + Ba?* — BaSO44.

IIpu sTom BeIMagaer Oenblii ocafok cynbdara Oapus (Ha caMoM jene, B JaHHOM
CiTydae 0CaZioK UMEET CBETJIO-TOJyOYI0 OKPACKy 3a CUET YaCTHYHOW COPOIMHM MOHOB MEIH U3

pacTBopa).



Onvim 4.

[Ipu pobGaBneHuu pacTBOpa THAPOKCHAA HATPUS IOJYYEHHOE KOMIUIEKCHOE
COCJIMHEHHUE pa3pyIlaeTcs U BbINaaaeT roayooit ocanok rugpokcuaa meau(ll):

[Cu(NH3)4]*" + 20H™ — Cu(OH)2{ + 4NHsT.
Oneim 5.

B kucinoit cpexe mosydyeHHOE KOMIUIEKCHOE COEIMHEHME TaKXkKe paspyliaercs Hu
OKpacka pacTBOpa U3MEHSETCS C CUHE-(HOJIETOBON Ha roIyOyIo:

[Cu(NH3)4]*" + 4H" — Cu®* + 4NH,".

[Tpu noGasnennu Kl k momyuuBieMycst B mpoOUpPKE pacTBOPY, COAEPIKALIEMY HOHBI
Cu*, TpOMCXOMUT OKHCINTEIBHO-BOCCTAHOBHTENBHAS —PEAKIHs, COMPOBOYKIAIOMIASCS
oOpa3oBaHHEM HOJIa U BbINajaeHHeM ocaaka noauaa meau(l):

2Cu% + 41" = 2Culd + 1.

Cucmema oyeHusanus IKCNEPUMEHMANIbHO20 MypPa

Illpu o3nakomnenuu ¢ cucmemol OYEHUBAHUS YJLEHAM JCIOpU U HPenooasamesm,
HaOOaWuM 8 1a00pamopuu  3a X000M GbINOJIHEHUS IKCNEPUMeHmMd, HeoOX0OUMO
O3HAKOMUMbCSL MAKHCE C NOSCHUMENbHOU 3ANUCKOU (0151 OP2AHU3AMOPO8)

[Iposedenue cunmesa coeourHernus

Texnuka sxcnepumenma 1,5 6anna;
Bvixoo komnnexcrnozo coedunenus:

>70 % 10 6annos;
69 — 60 % 9 bannos;
59 -50 % 8 bannos;
49 -40 % 7 6annos;
39-30% 6 bannos;
menee 30 % 5 6annos.
Omeembl Ha meopemuiecKue 80npocwl

1. Koopounayuounas ¢hopmyna 0,5 6anna;

2. Tunvt xumuueckux ceszeil

Haseanus mexanuzmos 06pazosanus KOBAIEHMHBIX C83ell
3. Ypasuenus peaxyuii 63aumodeticmeus ¢ He0OCmMamKom
u uzovrmrxom NH3 zoon.

4. Bv1600 ghopmyn 015 pacuema 6blxo0a npooyKma

0,5 6anna x3 =15 6anra;
0,5 6anna x2 =1 6ann;

1 6ann x2 =2 6anna;

1 6ann.



Hzyuenue nekomopulx ceoticme noay4eHHo20 CcoeOuHerus

Onwvim 1.

Habnwooenus 0,5 6anna;
Cocmasg konoencama 0,5 6anna;
ObvscHeHue uzmMeHeHUs yeema UHOUKAmopa 0,5 6anna;
Ypasuenue peaxyuu mepmuyeckozo paznoxcenus 1 6ann.
Onvim 2.

Ypasnenue peaxyuu ouccoyuayuu 1 6ann;
Habnrwooenus 0,5 6anna;
Cocmas uepnozo nanrema 0,5 banna;
Ypasnenus peaxyuu 1 6ann x2 = 2 6anna.
Onvim 3.

Vpaenenue kawecmeennou peakyuu Ha cyib@am-uoH 1 6ann;
Habnwooernus 0,5 6anna.
Onwvim 4.

Habnrwooenus 0,5 6anna;,
Ypasnenue peaxyuu 1 6ann.
Onwvim 5.

Habniooenus (npu dobasnenuu kuciomot u npu dooasnenuu KI) 0,5 banna x2 =1 6ann;

Vpasnenus peaxyuii (npu dobasienuu kuciomel u npu dodaenenuu KI) 1
bann x2 =2 6ana.

Hmoeo 3a sxcnepumenmanvusiii myp (MakcumanioHuii 6an)

30 6annos.



