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MeTtonudeckue yKa3aHUs 1O BBITOJHEHUIO MPAKTUIECKUX PadOT MO TUCIUTUINHE « XM,
Meronudyeckue  peKOMEHJAIMM  IOATOTOBJICHBI C  LEJIbl0  TOBBIMICHUS  d(PPeKTUBHOCTH
npodeccuoHanbHOro 00pa3oBaHus U CaMO0Opa30BaHUsl CTYACHTOB.

Metoauueckue ykazaHus 1o y4eOHOM TuCHUIUIMHE «XUMHUS NpeJHa3HAYeHbI 15

CTYACHTOB U IIPENoJaBaTeIe KoJIeIKa.

CocraBuTenb (aBTOp): MpenoiaBaTesb Kol Ka

PaccmoTpensr Ha 3acelaHuu PEIMETHO-ITUKIIOBOM KOMHCCHHU
«O06meo0pa3oBaTeIbHbIC JUCITUILTAHBDY

[Tporoxon Ne ot « 30 » urons 2023 r

[Ipencenarens NpeaMETHO-IIUKIOBOH KOMUCCHH

JIMYHAs MOANUCH

1 0J100peHbI pelIeHUEM yueOHO-METOIUYECKOT0 COBETA KOJIJIEIKA.

ITIpoTokon Ne ot « 30 » utons 2023 r

[Ipencenarens yueOHO-METOAUUECKOIO COBETA KOJUIEHKA

JUYHAS MOANUCH

PexoMeH10BaHBI K TPAKTUYECKOMY IPUMEHEHHIO B 00pa30BaTeIbHOM IpoIiecce

PenensenTsr:
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AHO CIIO «KUTII»
Conepxxanue
[TosicauTenbHAS 3aIlIKCKa
TemaTnueckuii miIaH JUCIUATIIAHEL.
MeTtonudeckue peKOMEHIAINH 0 BBIITOJHEHUIO TPAKTHYECKHUX U TAOOPATOPHBIX padboT

Pabota ¢ nonosHUTENBHON INTEPATYPOil.
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IosicHUTENLHAA 3aANMNCKA

MeTtoauueckue ykazaHus [0 BBIMOJIHEHHIO TPAKTUUYECKUX PabOT MO AUCHUILIMHE «XUMUS», A5
CTYJEHTOB TIEPBOTO Kypca, TexHu4Ieckoro nmpodwis Koemka YSKOHOMUKY YITPABJICHUS U TIPpaBa Mpu
HAI'TY, pa3paboTtansl Ha ocHOBe «Paboueli mporpaMMbl» TUCIUIUITMHBI «XUMHUS» U B COOTBETCTBUH C
TpeOOBAaHUSIMU K 00s3aTEIIBHOMY MUHUMYMY COJICPKAHHSI U YPOBHS MOJTOTOBKH TOCYIAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPeIHEr0 MPOoheCCHOHATLHOTO 00pa30BaHusl.

[IpencraBieHHBIE METOAMYECKHUE YKA3aHUS Pa3pabOTaHbI C HeIbI0:
3aKpeIJICHHs MOJTYYEHHbBIX TEOPETUUECKUX 3HAaHUHN MO AUCIUILTUHE;
(dbopMUPOBAaHUS YMEHHI IPUMEHSTH IMOJTYICHHBIC PE3YJIbTAThI Ha IPAKTHKE;
BBIPA0OTKH CaMOCTOSTEILHOCTU ¥ TBOPUYECKON MHUIIMATHBBI.

B pesynbrare OCBOEHMSI JHUCLUMIUIMHBI CTYAEHT JOJDKEH OBJAAETh  CIEAYIOLUMU
NpeAMeTHBIMH KOMIIeTeHIMSIMH, BKIIIOYAIOIUMHU B c€0sl CIOCOOHOCTh:

[1IK-1 oBnageHue mpaBuiamMu 0€30MacHOTO OOpallleHUs C BEIIECTBAMH, MPUEMAMU OKa3aHUS
IIEPBOM TOMOLIY IIPU TPAaBMax U OTPABIICHUSX;

[1K-2 cucremarusanys OCHOBHBIX 3aKOHOB XMMHUHM M XUMHUYECKHX TEOpUH B Mpezaenax
OCHOBHOM 00pa30BaTeNbHONW HpPOrpaMMbl CpeiHero (MoJHOro) oOuiero oOpa3oBaHHUs; OBJIAZCHUE
XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

[IK-3 pacno3HaBaHME BEIECTB M MATE€PUAJIOB HAa OCHOBAaHMM BHEIIHUX IPU3HAKOB U
BAKHEHIINX XapAKTEPHBIX PEAKLUI; COCTABICHNE XUMUYECKUX YPABHEHUM PEAKIIUI U IIPOBEICHUE 110
HUM pacyueToB; CIIOCOOHOCTH I0JIb30BaThes [leproanyeckoit cucreMoil xumMuyeckux aiemeHToB J[. 1.
Menneneena;

IT1K-4 noHMMaHue PHEPreTUUECKUX XapaKTEPUCTUK IIPEBPALICHUN BEUIECTB U MX BIMSHMS Ha
ONTUMAJIbHBIE YCIOBUS MPOTEKAHUS 3TUX NPEBPAILECHU;

[TK-5cnoco0HOCTh MPUMEHATH MOTYYEHHBbIE 3HAHUS K OOBSCHEHUIO XMMUYECKUX SIBICHUH B
OKpY’KaroIllel KU3HU: B OBITY, B IPOMBILIUIEHHOM U CEJIbCKOXO03HCTBEHHOM IPOU3BO/ICTBE, B KUBOU
IIPUPOJIE;

[1K-6 oco3Hanue u pa3bsiCHEHHE HEOOXOJAMMOCTU SKOJOTUYECKH TPAMOTHOTO TOBEJCHUS B
OKpYXKaloIlleld Cpelie; BBIABICHUE M ONUCAHHME NMPUYMH W IOCIEACTBUM XMMHYECKOIO 3arps3HEHUS
OKpY’KaroIllel CpeJibl, €ro BIUSHUS Ha )KUBbIE OPraHU3MBbI U 3/I0POBbE YEJIOBEKA;

I1K-7 craHOBJI€HME MOTHBALMU K IOCIEAYIOLIEMY M3YyYEHHUIO €CTECTBEHHBIX IHUCLUIUIMH B
YUPEXKJIEHUSAX CHCTEMbl CpPEJHEro M BBICHIET0 NPOo(EeCcCHOHAIbHOrO 00pa3oBaHud U Ui
camM000pa30BaHMsl; XapaKTepUCTHKa Mpodeccuii, OCHOBON KOTOPBIX SBIISIOTCS €CTECTBEHHbIE HAYKH;

IIK-8 oco3Hanue W OOBSICHEHHE 3HAYCHUS XUMHH B COBpPECMECHHOM O6H.[CCTB€, ec pojin B
HN3YUCHUU IPUPOIBLI, €€ B3aMMOCBSI3SX C APYTUMHU €CTCCTBCHHBIMH HAaYKaMU,
I1K-9 OBJIaJICHUE OCHOBAMH XMMHYECKOMN TCPMOANHAMUKH U XUMHYECKOMN KHHCTHUKU,

[Tpu moAroToBKE K MpakTHUeCcKON paboTe HEOOXOIMMO M3YyUYUTh HA OCHOBAHUU JIEKIUI WU
yueOHMKa MaTepHall 1o MpeagaraeMoi TeMe, IOBTOPUTH OIpeJIeIeH s, TEPMUHBI.

MeToaundyecKkue PEKOMEHIAIUHA IO BHINMOJHCHHUIO ITPAKTHYCCKHUX paﬁoT 1m0 XUuMHH.

Paznen «Heoprannueckasi XuMush)
Tema 1. OcHOBHBIE NOHATHS U 32aKOHBI

IIpakTyeckas padora Ne 1.
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He.m;: OBJIa,Z[GHI/Ie HaBbIKaMU PCHICHUSA XUMHWYCCKHUX 3a/ad. 33Kp€HI/ITB 3HaHUA 110 TEMC
«OCHOBHBIE TTIOHSITHSA U 3aKOHBI XHMHH)

TunoBblie NMpUMEPDI pCeIICHUs 3a/1aY 110 TEME.

Ipumep 1. BbIYHCIANTE OTHOCHUTEIbHYH MOJIEKYJSIPHYI0O MACCy CEPHOH KHCJIOTHI,
xumu4deckasi popmyJia koropoii H2SOa4.

Pewenue. J1ys BBIUUCTICHHSI OTHOCUTEIBHOM MOJICKYJISIPHOM MacChl HEOOXOMMO CYMMHPOBATh
OTHOCHUTEJIBHBIC ~aTOMHBIE MacChl JJIEMEHTOB (WX B3STh W3 TEPUOJUYECKON  TaOIHIIBI
J.1.Menneneea), 00pa3yronux COSAMHEHNE C YIETOM YHCIIa AaTOMOB:

Mr (H2SO4) = 1x2+32+16x4=98
IIpumep 2. Borunciaure MaccoByIo 10,110 Kucjaopoaa B SO3.
Pewenue. MaccoBasi 1oy dyieMeHTa B BemlecTBe (W) MOKa3bIBaeT, KaKyl 4YacTh OTHOCHUTEIIBHOM
MOJICKYJISIPHOM MAaccChl BEIIECTBA COCTABIISCT OTHOCUTENIbHAS aTOMHAsI Macca dJIEMEHTa, YMHOKEHHAs
Ha uHIekc (N) mpu 3Hake 3jeMeHTa B (opmyne. MaccoBas 1ois - BelMYMHA Oe3pa3MepHas.
BeipaskaeTcst B JOJISIX OT €IMHUIIBI WK B IIPOLICHTAX.
1. BeraucisieM OTHOCHTEIBHYIO MOJICKYISIpHYIO Maccy SOs:
M (SO3) = 32+16x3=80

2. Brruuciasgem MacCCOBYIO JOJIFO KHUCJIIOPOAaA.

OTtHocuTenbHAsE aTOMHasi Macca Kuciaopoja u3 nepuoaudeckor tadmunsl I.M1.Menzaeneesa
Ar(O) =16

CocraBum npornopiuio: W(O)= Ar(O)/ Mr (S03) X100% =60%
Otset: W(0)=60%
Ipumep 3. Kakoe xosmmuecTBo Bemecrsa okcuaa meau (I1) coxep:kurest B 160 r ero macenbi?
Pewenue. Uctionbzyem dopmyrny, N= M/M
/1€ N- KOJMYECTBO BEIIECTBA;
M- Macca BeIeCcTBa;
M - MoJIsipHas Macca BelecTBa, YUCIICHHO paBHA
OTHOCUTEIILHOU MOJIEKYJIIPHOU Macce
1. OtHocuresnbHas MojekyspHas macca Mr(CuO)=64+16=80, ciemoBareiabHO, MOJIIpHAs Macca
M (CnO)=80r/momnb.
2. Tlonb3ysch COOTHOIIEHUEM

HaxoauM konudectBo BemecTBa: m(CuO) = 160/80 = 2 Mo,

Otser: n(CuO) = 2 momnb
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IIpumep 4. Onpenennrte Maccy riiPOKCHAA HATPUS KOJTHYECTBOM BellecTBa 2 MOJIb.
Pewenue. Vicionb3yem dopmyiy,

1. Momnspuas macca M (NiOl I) = 23+16+1=40r/mo11b.
2. m=nxM
3. m (NIOH) =2 monp X 40 r/moas=80 r.

Oteer: m (NIOH) =80
Ipumep 5. Kakoii 00bem 3anuMaet 4 MoJib yriekuc/oro raza CO2.
Pewenue. Uctionb3zyem dpopmyny, V=nx Vm
rae Vm = 22,4 n/Moib

1. V(CQ2) =n(CO2) Vm = 4 moub x 22,4 1/moinb = 89,6 11.

Otgert: V(TO) = 89,6 1.
Ipumep 6. 3a1a4a Ha HAXOXK/ICHHE HEU3BECTHOT'O BEILIECTBA 110 M3BECTHOI Macce BelecTBa
BCTYITUBILETO B PEAKIIHIO.
Borunciinre maccy noBapennoii conmu (NaCl), koropasi o6pa3syercsi npu B3aumosneiicreun 80 r.

ruapoxkcuaa narpus (NaOH) ¢ consinoii kucaoroii (HC1).
Hano: m (XaOH) =80r
m (NaCl) -?
Pemenue
80T mr-?
NeOH+ HCI = NaCl + H20,
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40 r/MOJIb 58,5 r/monn
1.Croco0.
CocTaBiisieM IPOITOPIIHIO

13 80r (NaOH) Beiaensiercs m 2 (NaCl)
U3 40r (NaOH) Beigensiercs 58,5 2 (NaCl)

802x585 _ 117
2
2.Cnoc@”
a) Haxoguwm v mu n (NaOH), naxoasimeiicst B 80r (NaOH), mo dpopmyiie o=m; , - —
80!— = 2 monw

6) Haxomum m (NaCl); m (NaCl)= v (NaOH) x M (NaCl)=2 mons x 58,5 r/moap=117
r. Otser: u3 80r NaOH Brinensiercs 117 r NaCl.
Ipumep 7. 3amaua Ha HAXOXKJCHUE HEU3BECTHOTO BEIIECTBA 110 U3BECTHOMY 00BEMY
BEILIECTBA BCTYMUBIIETO B PEAKLIUIO.
Bobruncianre 00beM BOAbI, KOTOPbIH BblaeauTcst npu cropanuu 100 1 Bogopoaa.

Hano: V(H2) =100a

V(H20) =? Perenue:
100 1 V=2
2H2+02=2H20
2n 2n

1 croco6, 1Mo MpoOMOPIHHK: TaK MOKHO pelaTh 3aJa4d TOIBKO JIJIs ra3000pa3HbIX
BeniecTB. CoIacHO ra30BOMY 3aKOHY, 0ObEMHBI Ia30B BCTYNMBIIUX B PEAKIIMIO, TaK U
MOJIYYMBIIUXCS TIOCIIE PEAKIUH - OMpeAesatoTcs KoddduirenTom nepen GopMmyIioil, To ecTb
KOJIMYECTBOM BELLECTBA.

Cocrasnsiem niporiopiuio: M3 100 (Hz2) Beigensiercs V(H20)

W3 211 (H2) Beigensiercs 21 (H20)

V 209525 _ 1002
271

Otser: u3 1001 Bogopoaa npu okuciiennu Boiaensiercs 100 1 Boabl.

2 crioco0, o popmynie N =V / Vwm, roe Vm = 22,4 n/monb

1. n(H2) =V /Vwm,n (H2) =100 1 /22,4 n/monb = 4.5 MOTb
2. V (H20)=nx Vm = 4.5 moab x 22,4 1i/moiab = 100 1.

Ipumep 8. [TocuuTaiite, ckonpko mosiekyn (N) B crakane Boasl? HanmoMunaro, 4To N ¥ U- 3T0

OJTHO M TOXE - KOJIMYECTBO BEIIECTRA.
Jano: m (H20) =250

N-? Pemenue:
HAXOJAM =M 2502
Mo = 14 monw
182 / monw

o popmyne v =__ 4 rae Na- 41ucI0 MOCTOSHHOE U PaBHO 6,02x10% | orcroaa

NI 23 -23
N= Naxu =6,02x10"° x 14 monp=124,28 x 10™° moneky1.
OtseT: B cTakane Bojsl 124,28 x 102% Moneky.
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3agaHus 1J151 BBINOJTHEHHUS MPAKTHYECKOH padoThl Ne 1
Bapuanr 1
3aganue 1. Berancnure OTHOCHTEIBHBIC MOJIEKYIISIPHBIC U MOJISIPHBIE MacChl- (ocHOpPHON KUCTIOTHI-
H3PO4, rimoko3b1- CeH120s, kapOonaTa kamibius - CaCOs, THAPOKCHIA KaIbITHS-
Ca(OH)z2, metana- CH4, Bomopoaa- Hz, nutparta maruus -Mg(NO)s, rexcoxsopana -CsHeC 16

3ananmue 2. Berunciaute MacCoBYIO JAOJI0 KUCIOPO/Ia B BelllecTBax U3 1 3aianus.

3aganmne 3. Kakoe xomuuecTBo BemecTBa okcuaa xenesa (1) cogepxurcs B 144 ru 576 r ero
Macchl?

3ananue 4. Onpegenure MacCcy THAPOKCUIA KAJIbIMS KOJIMYECTBOM BellecTBa 5 Mok, 10 mogb, 1.5
MOJIb, 0,5 MOJIb.

3ananmue 5. Kakoit o0bem 3annmaet 4 Moib, 3 Moib, 10 Momb, 1.5 Monb yrapuoro raza- CO.

A) FOHBII paAMOTEXHUK MIPU TPABICHUH OMEIHEHHOM MJIaThl OIYCTHII €€ B PACTBOP XJIOpHU/A JKeje3a
(II0).Kakas macca meau nepeiieT B pacTBOpP, €CJIU B PE3yJIbTaTe PEaKIIMK, UYIIEH COTJIACHO
ypasuenuto 2FeCls + Cu = 2FeCl2 + CuCl2, Beigenunoch 1,35t xiaopuaa meau(IT).

b) Kakoe xonmuaectBo BemiecTBa (N) BOABI MOXKHO ITOJIYYHTbh, €CIIN CKEYb 3 MOJIb ra3a BOAOPO/Ia.

3aganme 6. Cxoabko Mosiekys B 100 1. yriekucioro rasa, 50 j1. Bogopona, 0.5 1. ammuaka- (NH3),
73 r. consnoii kucnotel (HCI), 72 r. maruus.

Bapuanr 2
3ananue 1. Berauciure OTHOCHTEIBHBIC MOJICKYIISIPHBIC U MOJIIPHBIC MACChI- YKCYCHOM KUCIIOTHI-
H4C20a, caxapo3sl- C12H22011, kap6onara Hatpus - N12CO3, rugpokcuaa meau (I1) - Cu(OH)2,
stana- C2Hse, azota- N2, aurpara kansuus C;1(\O)s, uutpodenzona -CeHsNO2

33}13HI/I€ 2. Borunciaure MacCCOBYIO OOJIFO BOAOPOAa B BCIICCTBAX U3 1 3aJaHusl.

Bananue 3. Kakoe konmuectBo BerectBa okcuma xesesa (1) comepxurcs B 320 r u 960 r ero
Macchl?

3aganue 4. Onpenenute Maccy rUAPOKCUAA KaJlus KOJIMYECTBOM BelecTsa S Moinb, 10 mous, 1.5
MOJIb, 0,5 MOJB.

3ananue 5. Kakoit 06beM 3anuMaet 4 Moib, 3 Mok, 10 Momb, 1.5 Mok ceparcTOro raza- SO3.
A) CKoJbKO TUTPOB BOOpOAA (H.y.) cropeno, eciii 00pa3oBajioch 72 T BOABI?

b) Kakoit 00bem kucnopoza (H.y.) uspacxoayercs Ha cxurasue 100 i1 nmpupogHoro raza MeTaHa -
CH4?

3amanue 6. Cxonbko Mosiekyst B 1000 1. yriekucioro rasa, 1,5 1. Bogopona, 25 1. ammuaka- (NH3),
146 r. consnoit kucnotsl (HCI), 48 r. maraus. OpopMuTe B BHIE PELICHUS 3a/1a49H.

Tema: Ilepnoanyeckuii 3akoH u Ilepuoaguyeckas cucrema XuMH4ecKux djaemenros JI.U.
Menpneieena.
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IIpakTnueckas padora 2 «3ydyenue [lepuoanyeckoi TadIMIbI XHMHYECKHX 3JICMEHTOB
JA.A. MenaeneeBa. CTpoeHue aToMay.

Hean: 3akpenuts TeopeTudeckue 3HaHus o [lepuoanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J.W. MenpeneeBa, copMUpoBaTh NPAKTUUECKUE YMEHHUS U HABBIKU:
Oo6opynoBanme: [leproaunueckas cucrema xumuueckux snemenToB .M. Menneneena.

Bapuant 1: OTBeTbTe NMCHbMEHHO HA BONIPOCHI:

1. Ckonbko rpynn B [lepuonnueckoii cucteme Xxumndeckux anemenTon .M.
Meunneneena?

2. Paccmotpute | u V rpynnel [lepuoaudeckoit cuctembl xuMuueckux snemeHTon J[. .
MeneneeBa. Pacnionoxute 351eMeHThI cHavasa | rpymnnsl B CTOJIOHK, 110 YBEJIUYEHUIO
aTOMHOM MAacChl U 0XapaKTEPU3yHTE CTPOCHUE aTOMOB 3THX JIEMEHTOB I10 IUIAHY:

—  3apsn sapa

—  KommuectBo ¢, P, n

—  KonnuecTBo 3HEpPreTHUECKUX ypOBHEU

—  Konun4decTBo € Ha YHEPreTHYeCKUX ypOBHAX

—  DneKTpoHHYI0 (hopMyTy aToMa

—  DNEeKTpOHHO - rpaduyeckyro popmyiay aToma

—  ®opMyily BBICHIETO OKCHJIA U THAPOKCHIA

—  Crenaiite BBIBOJI, O TOM Yy KAKOT'O 3JIEMEHTA CUJIbHEE BhIpakeHbl ME
coiictBa y Na nnu K, mouemy?

— Crenaiite BBIBOJI O TOM, KaK U3MEHSAETCS XMMHUYECKasi aKTUBHOCTb 3JIEMEHTOB JaHHOU
rpynnsl (CBEpXy BHU3) HA OCHOBAHUU 3apsijia sSpa U paguyca aToMa.

[To Takomy >xe mmany oxapakrepusyiite V rpynmny. CpaBHuTe cBoicTBa hocdopa u

MBIIIbSKA, Y KAKOT0 31ieMeHTa cuibHee BeipaxkeHbl HEME cBoiictsa. [Touemy?

3. Ckonbko neprozoB B Ileproauueckoii cucreMe XuMHUECKUX dyieMeHToB J[. 1.

Menneneesa? Kakue?

4. Paccmorpure Il nepuon Ilepronnyeckoii cuctemMbl XuMHUUeCKuX 1eMeHToB J[. 1.
Menneneesa. Pacnonoxure snements! |l nepuon B cTpouky, Mo yBeIMUEHUIO AaTOMHOM
MacChl M OXapaKTEepU3yHTE CTPOEHHUE aTOMOB 3THX 3JIEMEHTOB 110 IIJIAHY:

—  3apsn sapa

— KommuectBo ¢, P, n

— KonnuectBO  3HEPreTMYECKUX ypOBHEH

—  Konnuectso € Ha DHEPreTUYECKUX YPOBHIX

—  DneKkTpoHHYI0 (hopMyTy aToMa

—  DNEeKTPOHHO - rpaduyeckyto GopMyiry aToma

—  @opMyily BBICHIETO OKCHJIA U THAPOKCHIA

— Cpemnaiite BBIBOJ, O TOM y KaKOTO JIEMEHTa CHiIbHEE BeIpaxkeHbl ME cBolicTBa y
MarHus Win aatoMuHusd, cuiibHee BoipaxkeHbl HEME cBoiicTBa y ceprl wim xjiopa
noyemy?

— Cpemnaiite BBIBOJ O TOM, KaK U3MEHSETCS XMMUYECKasi aKTHBHOCTh 3JIEMEHTOB JTAHHOTO
nepuoa (cieBa HallpaBo) Ha OCHOBaHUHM 3apsJia sapa U paJuyca aroma.

— Cdopmynupyiite [lepuonnyeckuii 3axon J[.11. Menneneesa.

Bapuanr 2. OTBeThTE NHCHMEHHO HA BONPOCHI:

1. Ckompko rpynn B Ilepuonmueckoil cucreme xumuueckux saemento J[.I.

Menpeneesa?
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Paccmotpute Il 1 VI rpynnst Ileproanueckoii cUCTEMbI XUMUYECKUX IEMEHTOB
J.W. Menneneesa. Pacnionoxute anemenTsl cHavana |l rpyniel B
CTOJIOMK, Y 0XapaKTEPU3yHTE CTPOCHUE ATOMOB ITHX JIEMEHTOB 110
IUIaHYy:

3apsn sapa

Kon-Bo e, P, n

KoJ1-Bo sHepreTnyeckux ypoBHeu

Kom-BO € Ha SHEpreTuYecKuX ypOBHIX

DIEKTPOHHYIO POpMYITy aTomMa

DNEKTPOHHO - Tpaduyeckyro Gopmyny aToma

@®opMyiTy BBICIIETO OKCHJA U TUAPOKCUAA

— Crenaiite BBIBOJI, O TOM Y KaKOI'O 3JIEMEHTa CUJIbHEE BblpaxkeHbl ME cBolicTBa y

Marauvsa hjink CTpOHIMA, HO‘IGMY?

— CﬂenaﬁTe BBIBOJ O TOM, KaK U3MCHCTCA XUMHNUYCCKas1 aKTUBHOCTDH 3JICMCHTOB HaHHOﬁ

rpynnsl (CBepXy BHU3) HA OCHOBAHUU 3apsijia sifpa U paguyca aToMa.

ITo Takomy >xe minaHy oxapakrepusyiite VI rpynny. CpaBHHUTE CBOWCTBA CEpbI U CElIEHA, Y

Kakoro 31emeHTa cuibHee BoipaxkeHsl HEME cBoiicTBa. [Touemy?

3.

Cxounbko nepuoioB B [lepronnyueckoi cucteMe XMMUYECKUX 3JIEMEHTOB

HA.N. MenneneeBa? Kakue?

4.

Paccmotpute Il mepuon [leproandeckoit cuCTeMbl XUMHUYECKUX

anementoB J[.. MenneneeBa. Pacrionoxure snemenTtsl |l mepuon B cTpouky, u
OXapaKTepU3yHTEe CTPOCHHUE ATOMOB ATHX AJIEMEHTOB T10 IUIaHY:

— 3apsa sapa

— Kon-Bo e, P, n

— Kou-Bo sHEpreTnyeckux ypoBHEH

— Kou1-BO € Ha SHEepreTH4ecKux ypoBHAX

— DJEeKTpOHHYIO PopMyITy aTomMa

— DJEKTPOHHO - Tpaduueckyro GpopmMyiry aToma
— @opMyIy BBICIIETO OKCHUJIA M TUAPOKCUIA

— Crenaiite BBIBOJI, O TOM Y KaKOT'O dJIEMEHTa CHiIbHee BbIpaxeHsl ME cBolcTBa y mUTHA

i 6epwinus, cunbHee BoipaxkeHsl HEME cBoiicTBa y kucnopona uiu ¢gpropa nouemy?

— CﬂenaﬁTe BBIBOJ O TOM, KaK U3BMCHACTCA XUMHUUYCCKasA aKTUBHOCTD 3JICMCHTOB JaHHOI'O

nepuoaa (CHCBa HanpaBo) Ha OCHOBAHWH 3apsda AApa U paauyca aroMa.

— Cohopmynupyiite [lepuoanueckuii 3akon [I.11. Menneneena.

IIpakTuyeckas padora Ne 3

Pasznen 1. O01mas U Heopranu4yeckasi XUMHSI.

I'nasa 3. Ctpoenue BelecTna.

Ha3Banue npakTu4eckoi padorel: Tunsi XumMuueckou cesa3u.

Y4eOHas uesb: OBilaJlcHHE HaBBIKAMH PEIICHNS] XUMAYECKHX 3a/1a4.

AHO CIIO «KUTII»



AHO CIIO «KUTII»

Bonpocs! 1J1s1 3aKpenJieHns TeOPeTHYeCKOro MaTepruaia K NPpaKTH4ecCKOMY 3aHATHIO:

1.DneKTpOoHHbIC KOHPUTYpAIIMA ATOMOB.
2 IlpaBumo 'yana.
3 Ilpunnun [Maymu.

4  IlpaBuna KieukoBckoro

3agaHus 119 NPaAKTHYeCKOH padoThI:

Nel B BCIICCTBAX, O6pa30BaHHBIX MyTEM COCIMHCHUA OJJUHAKOBLIX aTOMOB, XUMHWYCCKasAd CBA3b:

HOHHAasA1

KOBAJICHTHAA IOJIApHad
BOJOpOaHAA

KOBAJICHTHAA HEIIOJIApHAs

AP

Ne2 Kpucrammudeckast pemierka rpadura:

aTOMHasd
HMOHHas
MOJICKYJISIpHAA
METaALJIMYCCKas

AP

Ne3 VcranoBuTE COOTBETCTBUE MEXKY Ha3BaHUEM BEILECTBA U TUIIOM €T0 KPUCTAININYECKON
pemerkn: HABBAHUE BEIIECTBA TUII KPUCTAJJIMYECKOU

PEHIETKHA
1) Bpowm (B) A) wuoHHas
2) Tpadur (b) b) aromuas
3) eswuii (') B) Monekymsipuas
4) wutpua amroMuHus (A) I') metannnueckas

Ne4 Mex iy aToMaMu 3J1IEMEHTOB € IOPAJIKOBBIMA HOMepamu 11 u 17 BO3HUKAET CBSI3b:

METALIMYCCKas
HOHHas

KOBaAJICHTHAaA
JOHOPHO-aKICIITOpHAaA

el A

Ne5 YcraHOBHUTE COOTBETCTBUE MCKAY Ha3BAHUCM XUMHNYCCKOI'O0 COCAUHCHUA U BUOOM CBA3U
aTOMOB B 9TOM COCAMHCHUUN !

HA3BAHUE COEJUHEHWA BU 1 CBA31
1) Hunk (b) A)uoHHas
2) Asor (I) b)Merannuaeckas
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3) Ammuak (B) B)xoBanentHas nosnsipHas

4) xmopua Kaiabius (A) I')xoBasieHTHAs1 HEMOJIApHAs

Ne6 BemectBa, obnagaromiyie TBEpAOCThIO, TYTOIJIAaBKOCTBIO, XOPOIIEeH pacTBOPUMOCTBIO B BOJIE,
KaK MPaBujIo, UMEIOT KPUCTAITUYECKYIO PEHIETKY:

1. monekynsipHyIO
2. aTOMHYIO

3. HOHHYIO

4, MeTauTMYeCKyro

No7 Kakue u3 yTBep>KIeHUN SABJISIFOTCS BEPHBIMU?

A. BemiectBa ¢ MOJIEKYJISIPHOM peLIETKON UMEIOT HU3KHE TEMIIEPATYPHhI IIABJICHUS U HU3KYIO
3JIEKTPOIPOBOAHOCTb.

b. BemecTBa ¢ aTOMHOH peMIETKOM MIACTUYHBI U 00JIaJaI0T BEICOKOH IEKTPHUIECKOM
IIPOBOJUMOCTBIO.

BEPHO TOJBKO A

BEPHO TOJBKO b

BEpHBI 00a yTBEPKICHUS
00a yTBEpKI€HUsI HEBEPHBI

el A

Ne8 3anonnute Tabnuiy « TUIBI KPUCTATNIMYECKUX PEILIETOK U UX XapAKTEPUCTUKN»:

Tun pemerku

XapaKkTepUCTUKU
AtomHass |[MonHass |[MonekynspHas Meramyeckas

Bun gactun B

y3J1aX petIeTku

XuMuueckas
CBSA3b

[Tpumepsr

BEILECTB

ITo okOHYAHMIO IPAKTHYECKOH PadOTHI CTYACHT NOJIKEH NMPeACTABUTD: - BBINIOIHEHHYIO B

pabouelt TeTpaau MPaKTHIECKYI0 pabOTy B COOTBETCTBUH C BHIIIICYKa3aHHBIMU TPEOOBAHUSIMHU.
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IIpakTHyeckas padora Ne 4
Pazgea 1. O0mas u HeopraHuveckasi XuMus.

I'naBa 3. Ctpoenue BelecTBa. JucnepcHvie cucmemol.

Bomnpocs! 1151 3aKpenJieHnsl TEOPEeTHYECKOr0 MaTepHasia K NPaKTHYeCKOMY 3aHSITHIO:

1. [aiiTe onpeneneHue NOHITHS «3JIEKTPOOTPULIATEILHOCTD.

2. Ot 4ero 3aBUCHT 3JIEKTPOOTPHUIATEILHOCTh aTomMa?

3. Kaxk uzMensiercs 3JIeKTpOOTPHUILIATEIbHOCTh aTOMOB 3JIEMEHTOB B ITEpHOax?

4. Kak uzMeHseTcs 3JIeKTPOOTPULIATEILHOCTS aTOMOB 3JIEMEHTOB B IIaBHBIX MOATpyIIax?

5. CpaBHHTE 3JEKTPOOTPULIATEILHOCTh ATOMOB METAJIJIOB M HEMETAILTOB. OTIMYAIOTCS JIU
CIocoObI 3aBEPILIECHUS BHEITHETO 3JIEKTPOHHOTO CJI0SI, XapaKTepHBIE 11 aTOMOB METAIIJIOB U
HeMmeTa/1oB? KakoBbl IPUUMHBI 3TOT0?

6. Kakum 006pa3oM Ha MOCIEeTHEM SHEPTETUYECKOM YPOBHE aTOMa MOXKET 00pa30BaThbCs OKTET?

3ananus AJ151 NPAKTUYECKOH padoThI:

1 Bapmant

3aganue Nel.CreneHb TUCTIEPCHOCTH - 3TO:

JTUaMETp YacTHUIl AUCTIEPCHON (ha3bl;

BEJIMYMHA, 00paTHAs MOIMIEPEIHOMY pa3Mepy YacTHUIl AUCTICPCHON (ha3bl;

CyMMapHasi TJIOIIa/[b TOBEPXHOCTH YaCTHI] TUCTIEPCHON (a3bl;
o0m1ast Macca YacTHII AUCTIEPCHOH (a3bl.

oo o

3aI[aHI/IC N92.TepMO,I[I/IHaMI/I‘-IeCKI/I YCTOﬁQHBBIMH ABJIAIOTCA CIICAYHOIINEC NUCTICPCHBIC CUCTCMBI:

KOJUTOUTHO-TUCTIEPCHBIE CUCTEMBI,
rpyOoaKCTIEpCHBIE CUCTEMBI;
MOJIEKYJIIPHO-TUCTIEPCHBIE CUCTEMBI,
MOHHO-JIUCIIEPCHBIE.

oo o

3aI[aHI/Ie Ne3. CnnocoOHBI CYIICCTBOBATDH TOJILKO B IPHUCYTCTBUU CT8.6I/IJ'II/I38.TOpOB CJICOAYIOIINC
AUCTICPCHBIC CUCTEMBI:

MOJICKYJIAPHO-AUCTICPCHBIC CUCTCMBI,
HOHHO-AUCIICPCHBIC,

FI/I,Z[pO(I)O6HBIe KOJUIONAHO-AUCTICPCHBIC CUCTCMBI;
HCTHUHHBIC PACTBOPBLI.

oo

3ananue Ne4.CriocoOHBI 6eCIPEnATCTBEHHO MTPOXOANUTH Yepe3 Bce BUABI (PUIBTPOB:

HCTHUHHBIC PACTBOPHLI;
BBICOKOOUCIICPCHBIC CUCTCMBI,
YIABTPAMUKPOTCTOPOTCHHBIC CUCTCMBI;
MHKPOTr€TCPOr€HHLIC CUCTEMBI

oo

3ananue NoS. KomnmonaHo-aucnepcHasi CUCTEMA, B KOTOPOM KarelbKH KUJIKOCTH PAaBHOMEPHO
pacnpeensoTcs B TBEPIOM BEIIECTBE, HA3bIBACTCS:
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a. TBEPABIM 30JIEM;
b. nuosoinewm;

C. DMYJIbCHUEH;

d. ruapososem.

3ananue Ne6./[ucriepcHble CUCTEMBI, B KOTOPBIX BEIIECTBO AUCIIEPCHOM (Da3bl HAXOAUTCS B TBEPAOM
arperaTHoM COCTOSIHUH, a JUCIIEPCHOHHAS CPeia SIBISICTCS Ta30M, HAa3bIBAIOTCSL:

d. a’po30JIsIMHU,

b. B3Becamu;

C. CYCIICH3HUSIMU,

d. JBpIMaMU WM TBUIBIO.

3amanne No7.J[ucriepcHbIE CUCTEMBI, B KOTOPBIX BEIIECTBO AUCIICPCHOM (ha3bl HAXOAUTCS B
ra3o00pa3HOM arperaTHOM COCTOSIHHH, a TUCTIEPCHOHHAS CpeJia - B TBEPAOM, Ha3bIBAIOTCS:

a. SMYJIbCHSIMU,
b. TBepapIMu neHaMH;

C. CTyJHSIMH;
d. B3BECSAMU.

3ananne Ne§.Kakoe arperaTHoe cOCTOSIHHE AUCIIEPCHOM (Da3bl B IMYIbCHAX ?

a. KHJIKOE;

b. TtBépHOEC;

C. Tazoo0pas3HoE;

d. BO3MOKHO JHO0OE.

3ananue Ne9.Kakoe arperaTtHoe COCTOSIHUE TUCIIEPCUOHHOM Cpefibl B CYCIIEH3UAX?

a. KHJIKOE;

b. TtBépHOE;

C. razoo0pa3Hoe;

d. BO3MOKHO JHO0OE.
2 BapuaHT

3amanne Nel.Cuctembl, B KOTOPBIX BEIIECTBO IUCIIEPCHOM (ha3bl HAXOIUTCS B BHJIE OTACIBHBIX
MOJIEKYJI, HA3bIBAKOTCS:

VUCTUHHBIMU PACTBOPAMHU;
MOJIEKYJIIPHO-TUCIIEPCHBIMU CUCTEMAaMHU;
KOJUIOUTHO-TUCIIEPCHBIMU CUCTEMAMU;
rpy0oAMCTIEPCHBIMU CUCTEMAMH.

oo

3aganue Ne2 . KommionaHble CUCTEMBI:

ABJISIOTCS TOMOT'€HHBIMU;
CIOCOOHBI K OIAJIECICHIINY;

001aatoT HauOOoJIbIIEH yIEIBHON MOBEPXHOCTBIO CPEH TUCIIEPCHBIX CHCTEM;
SIBJISIIOTCS arperaTuBHO-HEYCTONYHUBBIMH.

oo o

3amanne Ne3.B kadecTBe cTaOMIN3aTOPOB MIPH MOTYyYEHUN THAPOGOOHBIX KOJUTOUIHBIX PACTBOPOB
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UCTIOJIB3YIOT:
a. OJICKTPOJIHTHI;
b. OGuomnomumepsr;
C. OpraHMYEeCKUE HHU3KOMOJICKYIISIPHBIC HEAICKTPOJIHTHI;
d. WM30BITOK pacTBOPHUTEIIS.

3amanne No4. KosutongHo-qucnepcHasl CUCTEMa, B KOTOPOU KUIAKHAE YACTHYKHU JUCTIEPCHOMN (ha3bl
PaBHOMEPHO paclpeeIIOTCs B ra3000pa3HOM a30Te, Ha3bIBACTCS:

a. JHO30IeM;
b. TymanoM;
C. JIBIMOM;

d. asposoiem.

3ananne No5./lucriepcHble CUCTEMBI, B KOTOPBIX BEIIECTBA TUCIIEPCHON (a3bl M TUCTIEPCHOHHOMN
pellbl HaXOAATCS B )KUAKOM arperaTHOM COCTOSTHUM, Ha3bIBatOTCS:

a. a’po30JsIMH,
b. cycnensusmu,
C. SMYJIbCHSIMH;
d. nenamu.

3a,I[aHI/I€ N96.I[I/ICHepCHBIC CUCTCMbI, B KOTOPBIX BCUICCTBO ,I[HCHGpCHOfI (1)&351 HaxoauTCs B
ra3006pa3H0M arperaTHoM COCTOSAHUHU, a AUCIICPCUOHHAA Cpeaa ABJIACTCA )XUAKOCTbIO, HA3bIBAKOTCA:

a. a’po30JsIMH,
b. menamu;

C. TYMaHOM;

d. aMynbCHAMH.

3ananue No7.Kakoe arperaTHOe COCTOSTHUE IUCIIEPCHOM (a3bl B CYyCHEH3UAX?

a. KHIKOE,;

b. TtBépHOE;

C. razoo0pa3HoE;

d. BO3MOXHO JIFO0OE.

3ananue Ne§.Kakoe arperaTHoe COCTOSIHUE IUCIIEPCUOHHOM CPeNibl B AMYJIbCHUSIX ?

a. KHIKOE,;

b. TBEPIOE;

C. razoo0pa3Hoe;

d. BO3MOXHO JIFO0OE.

3ananue Ne9.Kakoe arperarHoe COCTOSIHUE TUCIIEPCUOHHON Cpefibl B TyMaHe?

a. JKHJKOE;

b. TBEPHOE;

C. razooOpa3zHoe;

d. BO3MOKHO JHO0OE.

Jducunnianaa « XuMushy
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IIpakTyeckas padora Ne S

Pazgea 1. O0mas u HeopraHuveckasi XuMus.

I'nasa 4. Bona. PacTtBopbl. DiekTpoauTHyecKas Iuccouranus.
Ha3Banue npakTuuieckoii padorel: JKecmkocms 800bl.

Y4yeOHas nesb: OBllajicHUE HaBbIKAMU PEIICHUS XUMUYECKUX 3a]1a4.

Bomnpocs! 1151 3aKpenJieHnsl TEOPEeTHYECKOr0 MaTepHasia K MPaKTHYeCKOMY 3aHSITHIO:

1. [atb onpeneneHue 371€KTPOIUTAM U HEAIEKTPOIUTAM, IPUBECTU IPUMEPBHI.
2. Yto sBISETCSA MPUIMHON IIEKTPHUECKON IPOBOJUMOCTH PACTBOPOB U PACILIABOB BEIIECTB?
3. KakoB MexaHM3M JUCCOLMALUU KUCIIOT, COJIeN, OCHOBAaHU?

3amanus 1J151 NIPAKTHYECKOH padoThI:

3ananueNel. CocTtaBbTe BO3MOXKHBIC YPABHEHUS AJICKTPOIUTUUECKOMN AUCCOIMAIINY BEIIECTB B
BOJHBIX pacTBopax. OCHOBBIBAsCh HA COCTaBJICHHBIX CXeMaX, AalTe omnpeaeeHre KUCIOTaM ¢
ToukH 3peHus TO/I.

1. HCI
2. HNOs
3. H2SiO3

3aganueNe2. CocTaBbTe€ BO3MOXKHBIE YPAaBHEHUS JIEKTPOIUTHUECKOHN TUCCOLMALIMY BELIECTB B
BOJIHBIX pacTBopax. OCHOBBIBAsCh HA COCTaBJIEHHBIX CXeMaX, JalTe OoNpeaeseHUe OCHOBAHUSM C
TOUYKH 3peHus TOJ]

1. NaOH
2. KOH
3. Fe(OH):

3ananmneNe3. CoctaBbTe BO3MOXKHBIE YPABHEHUS SIEKTPOIUTHUECKON AUCCOLMAIIMH BELIECTB B
BOJIHBIX pacTBOpax. OCHOBBIBAsICh HA COCTABIICHHBIX CXEMaX, JaiTe OMpeAeTICHNE COISIM C TOUKH
3penus TO/I.

1. NaCl
2. KNOs
3. BaSOs

3amanueNe 4. Hanummre ypaBHEHUS SJIEKTPOJIUTHYECKONU TUCCOLMAIIMNA a30THOM M a30TUCTOU
KUCTOT. B 4éM pa3iuure mporeccoB AIEKTPOIUTUYSCKON TUCCOLUAIIMN CHUIIBHBIX U CIIa0BIX
ANEKTPOSIUTOB? B KakoM ypaBHEHHH HEOOXOIMMO TTOCTABUThH 3HAK PABEHCTBA, @ B KAKOM — 3HAK
obpatumocTu?

3ananue Ne 5. JlonuimmTe ypaBHEHUS peakIuii B MoJIeKyIsipHOM Bue. COCTaBbTE MOHHBIC
YpaBHEHUS 3TUX PEAKIIHi.

1. MgCl2+ NaOH ...;
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2. KoCO3+ HNOs...;

3. Ba(OH)2+ HClI ....

Pa3znen «Heopranuyeckasi XuMush»
Tema: «Boga. PacTBopbi»

IIpakTnyeckas padora Ne 6 «PacTBopsl. [IpuroroBjieHue pacTBOpPoOB ¢ ONpeaeJ eHHOM
KOHLEHTpaIueii».

IeJsb: 3aKpenuTh TEOPETUUECKUE 3HAHUS O KOHLIEHTPALMK BELIECTBA, CHOPMUPOBATH IPAKTUUECKHUE
YMEHUS U HaBBIKU B IIPUTOTOBJICHUH PACTBOPOB OINPEICIICHHONW KOHLICHTPALIUH.

OGopynoBaHue: TIOBApEHHAS COJIb, BOJIA, BEChI, MEPHBIN IIMIUHJIP.

I BapuanT

3ananme 1: [Ipurorosuts 200 T - 10% pacTBOpa MOBapEHHOM COJH - PUIUOTIOTHUECKUI PACTBOP
(mpuMeHsIeTCs B MEJUIIMHE IS KarelnbHUIT). PaccunTaTh Maccy pacTBOPEHHOTO BEIECTBA, Maccy
pactBoputensa. OTBeT 0hOpPMUTH B BUJIE 3a/1aUH.

3ananme 2: [{ns 3aconku orypiioB Ha 1 utp Bojwl Tpedyercs 65t nmoBapeHHoi conu u 30r ykcyca.
PaccunraiiTe MaccoByo OO0 pacTBOPEHHBIX BelecTB. OTBET 0OPMUTH B BUE 3a/1a4u 3a/laHue
3: Onpenenuthb Cpeay pacTBOPOB COJIEH MHAMKATOPHOW OyMaroi - JJaKMycoM.

CocTaBuTh ypaBHEHHsI TUAPOIIN3A (COKPAIEHHOE U MOJIEKYJIIPHOE HOHHOE YpaBHEHUE TUIPOIIH3A)
Uit pactBopoB cienyronux cojeit: NinSCh; ZnCb; NHCI. Crenars COOTBETCTBYIOIIHE BHIBOIBI.
Pemenne: [Ipu onyckanuu gakmyca B IpOOMPKY ¢ COOTBETCTBYIOIIUM PacTBOPOM COJIH, JTAKMYC
MCHSICT LIBCT:

N12SO3 - nakMyc CTaHOBUTCS CUHUM

ZnCl2 - makMyC CTAaHOBUTCS] KPACHBIM.

B N1ClI - nakmyc He u3MeHseTcs.

Hanumure ypaBHEHHE COOTBETCTBYIOIIUX PEAKIUH.

OdopMuTH pe3vabTaThl B BH/Ie TA0JIMIIbI.
PeakTusbl Haonronenns BriBOa M ypaBHeHH peaKuui
Ne onbITal
1.
2.
3.
II BapuaHT

3ananme 1: [Ipurorosuts 150 r - 10% pacTBOpa MOBapeHHOM COIH - GUIUOIOTHUECKHUI pacTBOP
(mpuMeHsieTcsl B MEIMIIMHE 7S KanenbHUIL). PaccunTaTh Maccy paCTBOPEHHOTO BEILIECTBA, Maccy
pactBopuTtens. OTBeT 0hOPMUTH B BUJIE 3a/1aUH.

3ananme 2: [[ns 3aconku momuaopoB Ha S00 r Boas! Tpedyetcs 30r moBapeHHO#M conu U 15T ykceyca.
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PaccunraiiTe MacCOBYIO JTOJIO PACTBOPEHHBIX BelecTB. OTBET 0OPMUTH B BUJIEC 3a/1aUH.

3aganue 3: OnpenenuTh cpeay pacTBOPOB COJIEH MHAUKATOPHOU Oymaroii - makmycoM. COCTaBUTH
ypaBHEHHSI THIPOIH3a (COKpAIIEHHOE H MOJIEKYJISIPHOE HOHHOE YPaBHEHHE THIPOIIH3a) JIJIs
pactBopoB cienayrommux coneit: Na2CO3; ZnSO4; Na2SOa. Crenars

COOTBCTCTBYIOIIMEC BBIBOABI.

Pemenne: [Ipu omyckaHuu jJjakmMyca B IPOOHPKY C COOTBETCTBYIOIIUM PAaCTBOPOM COJIH, JIAKMYC
MEHSIET IIBET:

B N12CO3 - nakmMyc CTaHOBUTCSI CHHUM,

B ZnSO4- nakmyc cTaHOBHUTCS KPACHBIM.

NrSO.i. - He u3MeHsercs

OdopmMuTh pe3yjbTaThl B BUA€e TA0JMIbI.

PeakTusbl Haonronenns BrIBOA M YpaBHEHHs peaKuui
Ne onbITa

1.
2.
3

Jducuunianaa « XuMHusD)
Pasznen «Heopranuyeckasi xumus» Tema: «CBOMCTBA HEOPraHNYECKUX COeTMHEHHII».

IpakTuyeckas padora Ne 7 «Oxcuab»

YuebHas nesb: OBiiajieHre HAaBBIKAMH PEIICHUS XUMUYECKUX 3a]1a4.

Yuebuble 3aga4n: 3akpenuTh 3HaHUA 110 Teme «Kitaccuduranus HeoOpraHMYECKUX COSIMHEHUH U
UX CBOWCTBaY.

BOl'lpOCbl AJIA 3aKPEIVICHUS TEOPETUIECCKOIo MaTepruaia K IPAKTUIECCKOMY 3aHATHUIO:

1 .®wusnueckue CBOMCTBA MPOCTOTO BEMIECTBA KUCIOPOIA.

2 . X¥UMHYECKHEe CBOMCTBA MPOCTOrO BEIECTBA KUCIOPOIA.

3 .Kak marorcst Ha3BaHUsI OKCHJIaM.

4 TloueMy B HEKOTOPBIX PEAKIUAX MPUMEHSIOT KaTanu3aTop?

5 .B uem paznuuue NpoTeKaHHs peakivii B KUCIOPOIe U Ha Bo3ayxe?
6 .Uto HEOOXOaMMO /1711 BOSHUKHOBEHHUS U MPEKPAICHUS TOPEHUS?

3agaHus NPaKTH4YeCKoil padoThI:

1 BapuanT

JlaHbl KHCTIOpOCOAEpIKaIe OMHAPHbBIE COCTUHEHUS:
1.Li20, 2. A1203, 3.Ca0, 4.Ba02, 5.K03, 6.S03, 7.Fe0, 8.Cr203, 9. Mn02,10.Mn207, 11. MnO,
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12. CO, 13. N20, 14. N205, 15. Pb304, 16.NO2, 17. Co0, 18.Zn0, 19. P205, 20. CI20

1. PaccuuraiiTe cTEIIeHH OKUCICHUS 3JICMEHTOB, CBA3aHHBIX C KMUCJIIOPOJAOM. Kaxkwne n3 6I/IHapHBIX
COCIUHCHHUI HE SIBIISIIOTCS OKCI/II[aMI/I?

2. YKaxuTe XapakTep oKcuaa (OCHOBHBIM, KUCIOTHBIN, aM(pOTEpHBII ). 3alTUIITUTE PSJIOM C
dopmyoit okcuaa hopMyTy COOTBETCTBYIOIIETO €My THAPOKCHIa (OCHOBAHUS, KUCIOTHI HITH
amdoTtepHoro ruapokcuaa). Kakue u3 nepeuncieHHbIX OKCUIOB HE SBISIOTCS
KHCIIOTOOOPa3yOmuMu?

3. Kak u3meHseTcst xapakTep CBOWCTB OKCHUI0B (-METaJIJIOB B 3aBUCKMOCTH OT CTCIICHH OKHUCJICHUS
Metaia? [losicaure Ha npumepe coeaunenuit 9,10,11.

4. BemectBa 3,18,19 - nopouku 6enoro 1nsera. Kak pa3inuuuTh 3TH BEIECTBA IIPU TOMOIIU
XUMHYECKUX PEaKIuii?

5. K kakomy kiaccy coelMHEHUI OTHOCUTCS MIPOAYKT peakluu cruiaBiaeHus 2 u 17 - reHapoBa
cuHb? Hanumumre ypaBHEHHE peaKLyu.

6. Kax B3auMoAeicTBYIOT C pacTBOpOM enkoro kanu 14 u 16. B yem paznuuue 3THX peaxiuii?
7. Kak B3aumojieiicTByeT 15 ¢ pacTBOPOM COJITHON KUCIIOTHI?

8. 3ammiinrte He MEHEE MATH peaKquI IIOIIapHOro BSaHMOﬂeﬁCTBHH OKCHAOB U3 IIPCAJTOKCHHOI'O
CITMCKa.

2 BapuaHT

1. Kakwue COCIMHCHUA HA3bIBAIOT OKCI/II[aMI/I? I[aﬁTe HECKOJIBKO BAPHUAHTOB OIIPCACIICHUA OKCUOOB.

2. Kakwue u3 nepeuncieHnsx coeauaennii okcuabl: CO2, BaO02, N203, CrO3, SO3, N204, KO3,
Cl20, H202?

3. HazoBure okcupl, Ucnoib3ys MeTo [lIToka 1 METO YMCICHHBIX IPUCTABOK, 3HAS, YTO B
OKCHJIaX JIEKTPOOTPHIIATEIIFHON COCTaBISIONICH siBiisieTcst kuciopo: P205, SO2, ZnO, Cr203,

MoQO3, Re207, N20.

4. MOHO JI1 10 TIOJIO’KEHUIO JIEMEHTA B IEPUOINYECKON Tabuulle peicKa3aTbh XUMUYECKYIO
npupony ero okcuaos? Kak umeHHo?

5. Kak U3MeHSI0TCS KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHUOOB MEPEXOJHBIX METAJIJIOB B
3aBHCHMOCTH OT CTEIICHU OKHCICHHUS MeTala?

6. Ilepeuncnure OCHOBHbIE CIIOCOOBI MOMyYeHHs OKCHIOB. [IprBeuTe MpUMEphI, YKaKUTE YCIOBHS
OCYIIECTBJICHUS PEAKIIUM.

7. Jlomummre cXeMbl peakLuii:
N205 + H20 = Li20 + SiO2 = Fe203 + HC104 =

CI20 + H20 = Mn207+ BaO = A1203 + NaOH =
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CrO3 + H20 =Zn0O + Na20 = Li20 + H20 =

Fe304 + H2SO4 = NO2 + H20 = CI20 + Ca(OH)2 =

IIpumep BpInoIHeHHus U opopmiiennss. OOpasen BbIBO/AA:

=

B Tetpaau ans BRIOTHEHUS MPAKTUYECKUX paOOT HAUIIUTE TEMY MPAKTUIECKOI paboThI

2. Jlanee nomkHO ObITh 3ariaBue «3ananue Nely» u pemieHue 3aaHus 0 COCTaBICHUIO
BO3MOJKHBIX YPAaBHEHUI UJIM OTBETOB HA BOIIPOCHI

3. 3atem - 3arnaBue «3ananue Ne2y u pelieHre 3a1aHus 0 COCTABICHUIO BO3MOKHBIX
YPaBHEHUNHUIIN OTBETOB HA BOIIPOCHI ...

4, Ur.n.

ITo oKOHYAHHIO IPAKTHYECKOH PA0OTHI CTYACHT J0JIKeH NPEACTABUTD:
- BoinonHeHHyto B paboyeil TeTpaan NpakTUUECKyI0 padoTy B COOTBETCTBUHU C BbIIIEYKAa3aHHBIMU

TpeOOBAHUSIMU.

Jducuumiamaa « XumMus»
Pa3nen «Heoprannyeckass XuMusi»
Tema: «CBOMCTBA HEOPraHUYECKHUX COETMHEHUII».

IIpakTyeckas padora Ne 8 «M3yyeHne XMuMHYECKHX CBOMCTB KHCJIOT H OCHOBAaHHUII».

HEJ'IB: 3aerHI/ITL SHAHUA yJallluxcs 1o CBOMCTBaAM HEOPTraHNYCCKUX KHCIIOT, 3aKPCIIUTH
MPAKTUYCCKUEC YMCHUA U HABBIKU YHAIIUXCA ITPU PCIICHUHN SKCIICPUMCHTAJIBHBIX 3a/1a4.

OO6opynoBaHue: pacTBOPHI COJIeH, OCHOBaHUH, KUCIIOT, METaJUIbl, OKCUIBI, TPOOUPKH,

Bapmuanr 1:

K pactBopy coasinoii kuciaorsl (HCI) no6aButs:

a) HMHAMKATOP JakMyc (OyMakHbIC TIOJIOCKH XKEITOrOo 1BeTa). JIJAKMyC OKpacHuTCsl B KpaCHBIH IIBET.
CocTaBUTh YpaBHEHUE TUCCOIMALINU TaHHOH KUCHOTS.

0) metas1 muHK (ZN)- cepeOPUCTOro IBETA, IPH 3TOM BBIICIISIOTCS My3bIpbKH ra3a Bogopoaa (Hz)
CocTaBUTh YpaBHEHHE PEAKIINH.

B) okcua kajabuus (CaQ)-mopomrok 6e10ro mBeTa, Mpyu 3TOM MPOUCXOIUT PACTBOPEHUE OKCHIA
KaJIbIIHs, PACTBOP CTAHOBUTCS OeciBeTHBIM. COCTaBUTh YPAaBHEHHE PEAKIIUH.

r) ruapokcua meau (I1), moporok yepHoro mBera. [Ipu 3ToM 00pazyeTcs pacTBOp royryooro
nBeta. COCTaBUTh YpaBHEHUE PEAKIIHH.

n) Hurpara cepeopa (AgNO3) - pactBop OecuBerHbIil. [Ipu 3TOM 00pa3yeTcs ocaok Oenoro,
MOJ104HOTO 11BeTa. COCTaBUTh YpaBHEHHE PEaKIIHH.

e) kap6onata HaTpusi (Na2CO3) - GeciieTHbIN pacTBOp. [Ipy 3TOM BBIICISIOTCS My3bIPHKH T'a3a

(CO2) CocTaBuTh ypaBHEHUE pEAKLIUU.
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3amanmue:
[Iponabmntonaiite, cenaTe BHIBOIBI.
CocraBbpTe ypaBHEHUS peakLUii, B MOJIEKYJIIPHOM, HOHHOM M COKPAIllEHHOM HOHHOM BH/IE.

Pesynbratel ohopMute B BUEe TaOIUIIBI.

PeakTusbl Haoaronenns BrIBOA M YpaBHEHHs peaKUui
Ne onbITa

1.
2.
3.

Bapuanr 2:

K pactBopy cepHoii kuciaotbl (H2SO4) 106aButh.

a) WHAUKATOP JakMyc (OyMaxKHbIE ITOJIOCKH KeNTOoro 1BeTa). JJakmMyc oKkpacuTcs B KpacHBIN IBET.
CocTaBuTh YpaBHEHUE TUCCOIMALNN TaHHON KUCIIOTHI.

0) metayu muHK (ZN)- cepeOpUCTOro IBETA, IPU 3TOM BBIICIISIOTCS My3bIpbKH ra3a Bogopoaa (Hz)
CocTaBuTh YypaBHEHHE PEAKIUU.

B)okcua kKaabuus (Ca0O)-nopomok 6enoro nBera, Mpu 3TOM IPOUCXOIUT PACTBOPEHHUE OKCHIIA
KaJblIMs, PaCTBOP CTaHOBUTCS OeclBeTHBIM. COCTaBUTh YpPaBHEHHE PEAKLIUU.

r)ruapoxcua meau (1), moporrok yepHoro musera. [Ipu 3ToM 00pasyeTcs pacTBOp roJy0oro mBera.
CocTaBUTh YpaBHEHUE PEAKIIHH.

1) xaopuaa 6apusi (BaCb) - pactBop 6ecuietHbiit. [Ipu 3TOM 00pazyercst 6€mblii, TBOPOKUCTHIN
ocanok. CocTaBUTh YpaBHEHUE PEAKITHH.

e)kapoonata natpusi (Na2COg) - 6eciBeTHbIN pacTBOp. [Ipy 3TOM BBIACTSIOTCS My3bIPHKH T'a3a
(CO2) CocTaBuTh ypaBHEHHUE pEAKLIUU.

3aganue:

[TponaGmronaiite, crenaiTe BHIBOJIBL.

CocTtaBbTe ypaBHEHUS peakifii, B MOJIEKYISIPHOM, HOHHOM M COKPAILICHHOM MOHHOM BHJIE.

Pesynbrater opopmMutTe B BUIE TaOTHIIBI.

PeakTusbl Haonronenns BriBOa M ypaBHeHHS peaKIui
Ne onbITa
1.
2.
3
HN3yvyeHue XuMHYECKHUX CBOMCTB OCHOBAHUIA.
Bapuant 1:

OO6opynoBaHue: pacTBOPHI COJIeH, OCHOBaHUH, KUCIIOT, TPOOUPKH,
3ananue 2
CocraBbTe GOpMYJIbI OCHOBAHMIA: THIPOKCHIOB HATPUs, Kaiblinsi, Maruus, meau (1), amomunus,

xenesa (111). Beiopars u3 crircka meao4yu 1 HepaCTBOPUMbIE OCHOBaHHs. 3aganue 3
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K pactBopy mienoun - ruapokcuaa Harpust (NaOH) - GecuBeTHbII pacTBOp, 100aBHUTH:

a) WHAUKATOP JakMyc (OyMaXkKHbIE ITOJIOCKH XKENTOro I[BeTa). JJakMyc OKpacuTCs B CHHUH IIBET.
CocraBuTh ypaBHEHUE quccOMaMy JaHHOM menoun. XaOH"Xa - OH-

0) 100aBUTH MMOJIOCKY JIAKMYCA U IIPUIIMTEH pacTBOpP coustHoit kucaoThl (HCI)- GecuBeTHbIi
pacTBOp, MPHU TOM BUIAMMBIX TPOSIBIICHUH C paCTBOPAMHU HE MPOUCXOAUT. JIakMyC MEHSET IIBET, U3
CHHETO CTAHOBUTCS KPACHBIM, a 3aTeM HeUTpabHBIM(KeNThIM). Kak Ha3bIBacTCs JaHHAs peaKius?
CocTaBuTh ypaBHEHHE PEAKLIUU.

B) pactBop xJaopuaa meau (II) (CuCb), - ronyooro nsera. [Ipu 3ToM 00pa3yercs 0cagoKk CHHETO

OBCTA . CocTraBuTh YPaBHCHHEC PCAKIIMU, ONIPCACTIUTC OCAIOK.

CocTaBbTe YPABHEHMS PeaKIMii, B MOJIEKYJISIPDHOM, IOJTHOM MOHHOM M COKPAILIEHHOM

HOHHOM BHje. Pe3vabTaThl 0(hopMHUTE B BH/I€ TA0JIUIIbI.

PeakTHBBI Hao0aronenus BriBoa U ypaBHeHHS peaKkuuid
Ne onbITa

1.

3aganued4: Pa3ioxenne HepacTBOPHUMBIX OCHOBAaHHIA.

O0opynoBanme: mpodbupka, CIUPTOBKa, HepacTBopuMoe ocHoBanue - Cu(OH)z2 - runpokcun meau
(11), OPOIIIOK YePHOTrO IBETA.

B npo6upky Hackimaem ruapokcu meau (1), mopoiok yeproro 1Bera u HarpeBaeM. Ha creHkax
IPOOUPKH MOSABISAIOTCS Kanenbku Bojbl. COCTaBUTh ypaBHEHHUE peakluu. Pe3ynpTaThl 3aHecuTe B
Ta0HILy.

B xonIe Tadnuiel cuenaite o0MIMii BEIBO 10 XUMUYECKHUM CBOMCTBAM OCHOBAHUIA.

Bapuaur 2:
OO6opynoBaHue: paCTBOPHI COJIEH, OCHOBaHHI, KUCIIOT, TPOOUPKHU, CTUPTOBKA.

3ananue 2

CocraBbTe GOpMYJIbI OCHOBAHHUIA: THIPOKCHIOB HATPHS, IIUHKA, TuTHs, Meau (I1), amoMunus,
xenesa (I1). BeiOparh U3 criucKa I1eI0ud ¥ HepacTBOPHMbIE OCHOBAHHS.

3ananme 2

K pactBopy menoun - ruapokcuna kanms (KOH) - 6ecuiBeTHBIN pacTBOp, T0OABHUTH:

a) HHIAMKATOP JaKMYyC (OyMakHBIE TTOJIOCKH JKEITOTO 1BeTa). JJakMyc OKpacuTcs B CHHHI IIBET.
CocTaBUTh YpaBHEHHE TUCCOIMAIINH JTAHHOH IIEITOYH.

0) 100aBUTH MMOJIOCKY JIAKMYCA U TIPUIIATEH PacTBOP cepHoii KucaoThl (H2SO4)- GecriBeTHBINH
pacTBOp, MPH 3TOM BUAMMBIX MPOSIBIIEHUH ¢ paCTBOPAMHU HE MPOUCXOAUT. JITaKMyC MEHSIET IBET, U3
CHHETO CTAHOBUTCS KPACHBIM, a 3aTeM HeHTpalbHBIM(>KeNThIM). Kak Ha3bIBaeTCS JaHHAS peaKius’?
CocTaBUTh YpaBHEHUE PEAKITHH.

B) pactBop xJopuaa xeise3a (1) (FeCl2), - xxenroro usera. [Ipu 3ToM 00pasyercs ocaaok

KOpHuHeBOTo 1BeTa. COCTaBUTh ypaBHEHHE PEaKLUH, ONPEAETUTE OCaIOK.
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CocTaBbTe YPABHEHHS PeaKIMid, B MOJEKYJISPHOM, IOJTHOM HOHHOM M COKPAIIIEHHOM

MOHHOM BuJe. Pe3vabTaThl O(I)ODMI/ITe B BHJI€E TA0JJHIIbI.

PeakTuBbI Haobaonenus BbiBoa M ypaBHeHUs peaKkiuii
Ne onbITa
1.

33[[3]-[1/16 4: PaznoxkeHnue HEPACTBOPUMBIX OCHOBaHMIi.

O0OopynoBaHue: MpoOKpKa, CIUPTOBKA, HepacTBopuMoe ocHoBaHue - FC(OH)2 - ruapokcu xesnes3a
(1), mopomIoK KOPHYHEBOTO IBETA.

B nipo6upky Haceimaem rugpokcus xkenesa (I1), moporok kopudHeBoro mpera u HarpeBaem. Ha
CTEHKaX NMPOOUPKU MOABISAIOTCA Kaneabku BoAbl. COCTaBUTh ypaBHEHUE peaklnu. Pe3ynbrarel
3aHeCUTE B TAOJIHILY.

B xoH11e Ta0aub! caenanTe 00U BEIBO 110 XUMUYECKUM CBOMCTBAM OCHOBAHUM.
Tema: «CBoiicTBA HEOPraHUYECKHUX COETMHEHN I,

3ananue 5: «A3yuyeHue XUMHYECKHUX CBOICTB CoJIei».
Bapuanur 1:
OO6opynoBaHue: paCTBOPHI COJIEH, OCHOBaHUH, KUCJIOT, CTEKJITHHAS TIACTUHKA, MTUTETKU.
3ananme 5
CocraBbTe GopMmyJabl coJieii: cynb(})aToB JIUTUS, IITHKA, ATIOMUHUS.
3amanne 6. XuMH4YecKHe CBOHCTBA coJIei
a) K pactBopy xa1opuaa xesesa (11) (FeCl2), - xenroro 1sera 100aBUTh PacTBOPY IIEIOYH -
ruapokcuaa kanus (KOH) - GecuietHslii pacTBop. [Ipu aTOM 00pazyercst ocagok KOPUIHEBOTO

nBera. CocTaBUTh ypaBHEHUE PEAKIINU

0) K pactBopy xJopuaa kamus (KCI), - 6ecriBeTHBIN pacTBOp, J0OABUTH PaCTBOpP HUTpATa
cepebpa - 6ecuBeTHbIN pacTBOp. [Ipu 3TOM 00pasyetcs ocanok Oenoro nsera. CocTaBUTh ypaBHEHHE
peaxkuuu

B) K pactBopy kapOoHara kanusi 100aBUTh pacTBOp coJistHO# KuciaoThbl (HCI)- OecuserHbrit
pacTBop, NpH 3ToM Bbliensercs ra3. Kakoit? CoctaBuTh ypaBHEHHE PEAKIINU.

CocTaBbTe YPABHEHHUSA PeaKliuii, B MOJEKYJSIPHOM, NIOJHOM HOHHOM M COKPAIllEHHOM

HOHHOM BHj€e. Pe3yiabTaThl 0(DOPMUTE B BU/A€ TA0JIUIIbI.

PeakTussl Hao0usronenuns BriBOa M ypaBHeHHs peaKkuui
Ne onbITa
1.

B konIiie TabnuIpl caenanTe ooIHil BEIBOI 110 XUMUUECKHUM CBOHCTBAM COJIEH

Bapuanr 2:

3ananmue 5. CocraBbTe (pOpMYJIbI coJieli: KapOOHATOB HATPHUS, MaTHUS, ATFOMUHUS
3amanne 6. XuMHu4ecKHe CBOHCTBA coJIeid
a) K pactBopy kap6onaTa HaTpus 100aBUTH pacTBOp coasAHOM KucaoThl (HC1)- GecriBeTHBIH

pacTBOp, IIpH 3TOM BelaenseTcs ra3. Kakoii? CocTaBUTh ypaBHEHUE PEAKIIUH.
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0) K pactBopy menoun - runpokcuaa kanbius - Ca(OH)z2 - GecuiBeTHBIN pacTBOp, 100aBUTH:
pactBop cyibpara meau (II) (CuSOs4), - roay6oro 1sera. [Ipu 3TroM 00pasyeTcst 0CajoK CHHETO
nBera. CoCTaBUTh ypaBHEHUE PEAKIIHH.

B) K pactBopy cyindarta natpus - NrSO.i, 6ecuiBeTHbIN pacTBOp, 100aBUTh paCcTBOP XJIOpHUIA

Oapus. [Ipu sTom oOpazyercs ocanok 6enoro npera. COCTaBUTh YpaBHEHHE PEaKLUU.

CocTaBbTe YPABHEHHS PeaKIifii, B MOJIEKYJISPHOM, IIOJJHOM HOHHOM M COKPAaIlleHHOM

HOHHOM Bujae. Pe3viabTarsl obopMuTe B BUAE TA0IUIbI.

PeakTusbl Haoaronenns BrIBOA M YpaBHEHHs peaKuui
Ne onbITa

1.

B xoHI1te TabnuIb! crenaite 00Kl BEIBO 110 XUMHUUYECKHUM CBOMCTBAM COJIEH.

IIpakTuyeckasi pa6ora Ne 9 «I" eHeTH4ecKkHe CBA3N»
Hean: OBnageHne HaBbIKAMU PEIICHUS XUMUYECKUX 3a]1a4.

Bonpocs! 1151 3aKpenJieHHsl TEOPEeTHYECKOT0 MATEPHAJIA K MPAKTHYECKOMY

3aHATHIO:

1. Jlaiite onpeneneHus MOHATUN: «T€HETHUUECKAs CBA3bY, «KTCHETHUECKUHN DS/l DJIEMEHTaY,
«TEHETUYECKUH PAL METAIIA», «TEHETUUYECKUM Psii HEMETasuIa.
2. Kakue coeIMHeHUS COCTABIISIOT OCHOBY '€HETHYECKOTO Psijia B OPTaHNYECKONH XUMUHN?

3. B uewm 3akmiouyaercs eIMHCTBO U MHOTOOOpa3re XUMHUYECKHX BEIIECTB, BOBJICUEHHBIX B
MpoI1IeCcC MpeBpaIieHui?

3agaHus 1719 NIPAKTHYEeCKOH padoThI:
3ananue Nel. Boibepure 1 npaBuiibHbIM BapuaHT OTBETA:
KOHEUYHBIM NPOAYKTOM B IIENOYKE MPEBPAIEHNN HA OCHOBE COCJUHEHNN yTIepoa:
CO2> Xi> X2 > NaOH
a) kapOoHat HaTpus 0) rUAPOKapOOHAT HATPHS
B) KapOuj HaTpusi  T) alerar HaTpus

3ananue Ne2. YcTaHOBUTE COOTBETCTBUE MEXIY (POPMyJIaMU UCXOIHBIX BEIIECTB U
MPOJYKTOB PEAKIINH:

dopMyITbI HCXOIHBIX BEIIECTB dopMyITbl TPOAYKTOB
1. Fe+ Cl2 A) FeCl2
2. Fe + HCI B) FeCls
3. FeO + HCI B) FeCl2+ H2
4. Fe203 +HCI rFeClz + H2
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) FeClz2+ H20

1) FeCls+ H20

3apanme Ne3. OcylecTBUTE r€éHETUYECKUE MPEBPAICHUS, ONPEIEIIUB KJIACC COCIMHEHHM
U THUI PEaKuu:

A)Fe FeCl2 Fe(OH): Fe(OH)s Fe(NOs>
B) C2H4 C2HsOH CHsCOH CHsCOOH CH3COOC:2Hs
B)Al  AICIz  AI(OH)s  Al03 Al2(S04)3
I') CHsCOH C2Hs0H CoHs C2He C2HsClI
) CaC2 C2H2 C2Hz  C2HsCl CaHao

IIpumep BoinoHeHus 1 opopmiieHusi. OOpasen BbIBOAA:

B TeTpanu nmns BHIMOTHEHUS IPAKTUYECKUX PabOT HAMUIINTE TEMY MPaAKTUYECKOU paboThI
Jarnee nowkHO OBITH 3ariaBue «3amanue Nely u pemieHue 3a1aHus 10 COCTABJICHUIO
BO3MOXKHBIX YPaBHEHU WJIM OTBETOB Ha BOIPOCHI

3atem - 3arnaBue «3amanue No2y U perieHue 3aJaHus 10 COCTABICHUIO BO3MOKHBIX
YpaBHEHUUUIIM OTBETOB Ha BOIPOCHI ...

N .o

ITo oxOHYAHMIO MPAKTHYECKO# PAdOTHI CTYAEHT H0JIZKeH NMPEACTABUTD: -

BrinonHeHHyto B pabodeil TeTpaiu NpakTUUECKy0 paboTy B COOTBETCTBHHU C

BBIIICYKA3aHHBIMUA Tpe6OBaHI/I$IMI/I.

Jducunnianna «XumMus»
Pasznen «Heopranuyeckas XumMus»
Tema: MeTaibl M CILIABBI.

IIpakTyeckas padora 10. «CrniaBbl: 4yryH u ctajb. O3HAKOMIIEHHE €O
CTPYKTYPaMH ceporo u 0es10ro 4yryHna». «Pemenue 3kCnnepuMeHTaJIbHbBIX
3aaa4. Pacnno3HaBaHusi KATHOHOB METAJLVIOBY.

IeJsb: 3aKpenuTh TEOPETUUECKUE 3HAHUSA O CIIaBax Mo Teme «MeTamibly; chopMHpPOBAThH
MPAKTUYECKHE YMEHUS U HABBIKH IO BHIMOJIHEHHUIO OIBITOB, OOPALICHHUIO C TaOOPaTOPHBIM
00opy/oBaHUEM, YMEHUS JI€TIaTh BHIBOJbI U OOBICHITH HAOIIOAaeMbIE SIBICHHUS, 3alIUCHIBATh
YpaBHEHMSI PEAKIIMH.

Oo6opyaoBanue: oOpa3ibl METAIUIOB U CIIABOB, KOJUICKITHS «MeTalyIbl U CIIIaBbI», TAOJIHIIHI
«CBOMCTBA JTETMPOBAHHBIX CTAJIEH U UX MPUMEHEHHUEY, «BUbI 1 CBOWCTBA UyT'YHOBY, «CIIIaBbI
HCKOTOPBIX IBCTHBIX MCTAJIJIIOB). PeakTuBeI I pa60TBII COJIn METAJIJIOB, CIIMPTOBKA,
CTEKJISIHHAS MAJIOYKa.
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3ananue 1. OTBeTHTE HA BONPOCHI:

1. Yo Takoe cruiaBbI?

2. Tlo kakum npusHaKaMm Kinaccuuiupyrotcs cruiasbi? [IpumMepsi.

3. Uto Takoe JerupoBaHHbBIC CTAIH?

4. Kakue cBOMCTBA MPUAAIOT CTAJIM JIETUPYIOLIUE JIEMEHTHI (XpOM, HUKEIb, TUTaH,

BoJb(pam). ['ie mpumeHsroTes 9TH criaBbl? OTBET 0OPMHUTE B BUIE TAOIHIIBL.

Ne .. Jlerupyrommii CBoiicTBa, KOTOpbIE IIpumenenne
3JIeMEeHT NpuAaeT JIerHPyomMii
3JIeMEHT

1.
2.
3.
4.
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5. CocTtaB U IpUMEHEHHUE CIIJIABOB I[BETHBIX METAJUIOB: OEpUILTUEBON OPOH3HI,

JaTyHU, MEITbXHOpa, HeH3WIb0epa, HUKEIUHA, dJIeKTpoHa. OTBeT ohopMUTe B BUC
TaOIULIBI.

No m.11. Ha3Banmue cniiaBa CocTaB cmiaBa IIpumeHneHnue

3ananue 2. O3HAKOMJIEHHE CO CTPYKTYPAMM Ceporo u 0eJ10ro 4yryHa.
OTBeTbTE HA BONPOCHI:

1. Yro Takoe uyryH? Bujsl 4yryHoB.
2. Otimame 6enoro 4yryHa ot Ceporo 4yryHa.
3. CpoiicTBa 1 npuMeHeHHe 0esoro u ceporo yyryHoB. OTBeT oopmure B BUe

TaOJIHIIBL.
Ne .. Bua uyryna CocraB CaoiicTBa ITpumeneHnue
1.
2.

Pacno3HaBaHusl KATHOHOB METAJLJIOB

3a)lalme 3. Pacno3HaBaHusl KATHOHOB METAJLJIOB 110 OKpalllMBaHUIO INIaMECHHA
AJIFOpI/ITM PAaCIIoO3HABAHUA KATHUOHOB METAJ/IJIOB 110 OKPpAIIUBAHUIO INIAMCHMU

A. nonyuuTe KpUCTaUIMYECKUE XJIOPUAbl HATPUS, KU, Kajublus, Meau; (0T 1abopaHTa)
B. cMounTe CTEKISHHYIO MAJOUYKy JUCTUILNIUPOBAHHOM BOJOMH;

C. OMMYCTUTC CTCKIIAHHYIO ITAJIOUKY B COJIb U BHCCUTC €€ B IJIaMA T'OPCIIKH, BbIﬁOp -
IPH IMIaMCHU (1)I/IOJ'ICTOBOFO OBCTA - KATHOH KaJIuA
IPpH IJIaMEHHU 3€JICHOI'O IBETA - KATHOH ME/IH

IIPH IMJIaMCHU KHUPIIMYHO-KPACHOTO LBCTA - KATHOH KAaJbUHUA IIPU IJIAaMCHU KEJITOT'O IIBETA -
KaTUOH HATPUA

Odopmute pe3yabTaThl B BUIE TAOIUIIBI

PeakTusbl Hao0nronenns BbiBOA M ypaBHeHH peaKui
Ne onbITa (HamucaTh AMCCOLMAIINIO COJIN)
1.

Ipunoxenune
KadecTBeHHbIC PeaKIIMM HA KATHOHBI METAJJIOB
MoHbl 1 B-Ba PeakTuBbl ‘ [IpusHaku
1. KatnoHnst:
H+ VM HauKaTopsl JTakmyc kpacHbI. MeTunopasx KpacHBIM.
denondranenH OGECIIBETHBIN.

NH+4 L[{esoub npu t becLBETHBIN a3 ¢ pe3KUM 3aIaxoM,
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BBI3bIBAIONINI TOCUHEHHE JJAKMYCa.
Ag+ HC1 u CI" (comnb) bestblil TBOPOKUCTBIA OCAJ0K.
Na+ [Tnams Kentoe
K+ [ Imamst duosieToBoe
Ca®* [ Inamst Kupnuyno-kpacHoe
Ba?* H2S04u S042" (comnp) benbiii 0caioK, HEpACTBOPUMBIN B BOJIE U
KHCJIOTaX.
Cu’+ [llenoub ["omy0oii ocaliok
ZNz+ [lenoub becBeTHBIN 0CaloK, pACTBOPUMBIHM B IIEJTOYH.
Fe2+ [lenoub bireqHO-3€1€HbBIN 0CaIoK.
Fej+ KpacHast KpoBsiHasi COJIb CuHMI1 0CaJoK.
Fes+ [lenoun BypbIii 0caioK.
CNS (conp) KpoBaBo-kpacHoe OKpallinBaHue.
JKenTast KpoBsiHasi COJIb CHHHH 0CaToK
Al [[lenoub benblit ocaok, pacTBOPUMBIN B H30BITKE
[1IeJIOYH.
Crij+ [lemoun
Cepo-3eneHblit 0ca oK, pACTBOPUMBIIA B IIEIOUH.
2. AHUOHBIL:
OH" MHukaTopbl Jlakmyc cuHmii. MeTunopaHx KeJThIN.
denondTarenH MATHHOBBIN.
Cl AgNO3 benblii TBOPOKUCTBIN 0Ca0K, HEPACTBOPUMBIN B
KHCIIOTaXx.
NO3" BypeIii ra3 ¢ 3amaxom.
H2SO4u Cu nipu Harpes. Koni.
Pb%+ (comb) UepHbIl 0CcalloOK.
S042" Ba’+ (coub) benblil ocaok
SO3?- CHIIbHBIC KHCIIOTHI beclBeTHBIN ra3 ¢ pe3KuM 3arnaxoM, IOMyTHEHHE
3BECTKOBOW BOJIBI.
CO3z*" CHIbHBIE KUCIIOTHI becliBeTHBIN ra3 0e3 3amaxa, MOMyTHEHHE
3BECTKOBOW BOJIBI.
Si0z*" CHJIbHBIC KHCIIOTBI CTyaeHUCTBIN OCaIOK.
PO4" AgNOs3 KenTblit 0cajok, pacCTBOPUMBIN B
CUITBHBIXKUCIIOTAX.

Jducunnimnaa « XuMushy
Paznesn «Oprannyeckasi XuMHUs)
Tema: OCHOBHBbIE OHATHS OPrAHUYECKOH XMMHMHU M TEOPHS CTPOCHUSI OPraHMYEeCKUX

coeIMHEeHMI A.

M. Byrtaeposa.

JlabopaTopnasi paGora 11. M3roroBienne Mmoaesie MOJIeKyJ OPraHM4eCKUX BeleCTB

Hean:

3aKpCIUTh TCOPCTUICCKUC 3HAHUA 00 HU30MCPpHU OPraHUYCCKUX BCIICCTB.

C(bOpMI/IpOBaTB MPAKTUYCCKUC YMCHUA U HABBIKU B COCTABJICHUU U30MEPOB JJISI OPTaHUYCCKUX

BCIICCTB.

O0opynoBanue: xumMudeckre GOpPMYIbl M MOJEIN MOJIEKYJI OPTaHMYECKHUX BEIIECTB;
CIIUYKH, MIACTHINH (0€10ro, KpacCHOTO, CHHETO 1IBETOB).

3aganus A5 1a0opaTopHOil padoThI:

AHO CIIO
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3ananue 1. OTBeTbTE NUCHMEHHO HA BONPOCHI:
1. Kakue BemiecTBa Ha3bIBAIOTCS OPTaHUYECKUMHU?
2. KakxoBa BaJIGHTHOCTH aTOMa yTJiiepojia B OpraHudeckux coenuHeHusix? CocraBbTe
CXEMY JJICKTPOHHOTO CTPOEHUS aToMa yriiepoja B BO30YK/IEHHOM COCTOSTHHH.
3aganue 2.
1. CobGparb Mozenu MOJIEKYJI MeTaHa, OyTaHa, TIEHTaHa, TeKcaHa. 3aluIIuTe B TETPab.
ATOMBI yIiiepoaa CHHHE, aTOMbI BOJIOPO/Ia OeJIble, CIUYKH - 3TO CBSI3H.

N

OO0ObsicHUTE, IOJ] KAKUM YTJIOM PacIioararoTcs CBA3U?

w

Cobpatb MOJIe)I MOJIEKYJT U30MEPOB JUISI IEHTaHAa, HA30BUTE UX MO0 CUCTEMAaTHYECKOM
HOMEHKJIaType. 3anuIlInTe B TETPAb.

Crenaiite BBIBOJI O CTPOEHUU MPEEIIbHBIX YIIIEBOIOPOI0B.

Kaxkue BelecTBa Ha3bIBalOTCA U30MEPAMHU?

Yem 00bscHsIETCS 60MIBIIOE MHOTO00Opa3rue OPraHMueCcKUX BEIIecTB?

N o ok

CocrtaBbTe CTPYKTYpHBIC (POPMYITBI BEIIECTB: 2-METUIINPOIIaHa, 3- MeTuineHTana, H-
Oyrana, H- rekcana, 2,2-muMeTHINIpOIIaHa, 2- MeTHIINIeHTaHa. Haiiiure cpenn Hux
U30MEpBI U HA30BUTE UX.

8. s BemecTBa, popmyia KOTOPOTO

CHs- CH2- CH2- CH2- CH2

I
CHs
CocraBbTe cTpyKTypHBIE (hopMyIibl 3 u3omMepoB. HazoBuTe Bce BelecTna.
3amanme 3.
1. Hanwucats hopMyIbl MOJEKYS METaHa U TETPOXIIOPMETAHA.
2. Cpenaiite oOmuUi BEIBOJI O CTPOSHUU MPEENbHBIX yIiIeBo0po10B. Kakoil Bua
W30MEpHUH B MPEACIBbHBIX YIIIEBOI0POIAX

Jducunnianna «XumMus»
Pa3znen «Opranunyeckass XuMush»
Tema: YrieBoaopoabl U MX NPUPOIHbIE HCTOYHHUKHU

JlabopaTopnasi paGora 12. O3HaKkoMIIEHHE C KOJUIEKIIMENW 00pa3lioB HEPTH U MIPOAYKTOB
ee nepepaboTku. O3HAKOMIICHHE C KOJUIEKLIMEH KaydyKoB U 00pa3liaMu U3AEINN U3 pe3uHBbI.

Ieab: 3aKpenuTh TEOPETHYCCKUE 3HAHUS O CBOMCTBAX YIJIEBOJIOPO/IOB, HE)TH U MPOAYKTAX €&
nepepadoTKH.

O0opynoBanue: xoyutekuus «O0pa3ibl He(TH U TPOIYKTHI €€ epepadOTKN», KOJIIEKIIHS
«Kayayku u 00pasiibl U3AEIHI U3 PE3UHBI.

3aganus A5 1a00paTopHOil padoThI:

3ananue 1. OTBeThTE NUCHEMEHHO HA BONIPOCHI:

6. Umeet mu HedTh popmyny? [Touemy? KokoB coctaB Heptu? Cremnaiite BBIBOJI 1O

Tabmue.
Hedrs Coaep:xaHue yrijieBoaopojioB B %
IHapaguHnbl Hadrensl ApoMaTHUYeCKHe
I'po3nenckas napadunucras 41 47 12
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TyiiMa3zuHCKas 37 38 24
Jloccopckas 17 73 9

[[InmOaiickas 35 30 31
PomarmkuHCcKast 41 32 27

7. llepeuncnure mectopoxacaus Heptu B Poccum.
8. Uzyuwure usznueckue cBoiicTBa HepTH 1O 0OpaszuaM B Kosuiekuuu. Caenante BIBO/I.

9. Kakum ciocobom ocymiecTBiseTcs neperonka Hedtu. Kakue HeTenpoyKTh
MOJTYYarOT IIPpH ATOM? 3alHIIUTe B TaOIHITY.

10. U3yuute pusznyeckue cBoiicTBa HEPTEIPOAYKTOB IO 00pa3IaM B KOJUICKIIHH.
Crenaiite BBIBOJI.

11. I'me HaxXoUT MpUMEHEHHE Kax bl u3 HedrenpoaykToB? CocTaBbTe TaOIUILY

Hedrenpoaykrsl duznvecKkue IIpumeHenne HedTENPOAYKTOB
CBOMCTBA

12. CocTaBbTe ypaBHEHUE PEeaKIMK KPEKUHTa Ta30iIsl (MIpeeabHbINA yIIeBOJ0POI) C

YKICJIOM aTOMOB yriepoaa 18.

13. [ToueMy 06 5KOHOMHYECKOW MOIIIM CTPAHBI CYAT MO KOJUYECTBY 100BIBAEMOIl U
0co0eHHO noTpedsieMoit HehTu?

3aganue 2.

9. Uzyuwmre (pu3mUeckue CBOMCTBA KaydyKOB 110 00pa3iam B KoJuieKIuu. Cuenaiire
BEIBO/I.

10. U3yunte pusmueckue cBOCTBa pe3UHBI 10 0Opa3nam B Kosuiekun. Caenaite BEIBO.

3anonHuTe TAOIUILY

HazBanue Dusuyeckue IIpumenenue
CBOMCTBA

JIMBUHUIIOBBIN Kay4yK

M30npeHOBBIN KaydyK

Pesnna

11. C nomomipto, Kakux peakuuil noay4aroT Kaydyku? CocTaBbTe ypaBHEHHE PEAKIIUU
MOJIMMEPU3ALMH JTUBUHUIOBOTO U U30IIPEHOBOIO Kay4yKOB.
12. CocraBbTe ypaBHEHUE PEaKIMK OJIMMEpH3anu 2-XJop-Oyraanena -1,3, Ha3oBUTe
HOJIy4EHHOE BELIECTBO.
13. Cnemnaiite BBIBOJ O TOM, K KAKOMY KJIACCy YIII€BOJAOPOIOB OTHOCATCS
kayaykd. C mOMOIIbI0, KAKUX peaklMii OHU noydaroTcs? B uem
0COOEHHOCTh TAKUX PeaKIHil.

Jducunnimnaa « XuMushy
Paznesn «Oprannyeckasi XuMHUs)
Tema: Kucsioponocoaepskamue opraHn4ecKue BelecTsa.
IIpakTuyeckas padora Ne 13. «3yuyeHune Ka4eCTBEHHBIX PeaKI Uil HA OPraHuYecKue
BeLeCTBaY.

LleJsb: 3aKpenuTh TEOPETUUECKUE 3HAHUS O CBOWCTBAX KUPOB U yriaeBoJoB. ChopMupoBaTh
MPaKTUYECKHE YMEHHUS U HABBIKH, UCIOJIb3Yysl KOMIIBIOTEPHBIN 3KCIEPUMEHT.
OO6opynoBaHue: pacTUTEILHOE MACIIO, THAPOKCUT HATPHSI, OCH3WH, CITUPT, TUCTUIUTMPOBAHHAS
BOJ1a, MEJHBII KYyOpOC, aMMUAYHBIM pacTBOp OKcHja cepedpa, IIroKo3a.
TexHu4eckue cpeacTsa 00y4eHHusi: KOMIBIOTEP, MYJIbTUMEIUNHBIM IPOEKTOP 3KpaH, INCK.
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OmnpbiT 1: CBOICTBA KUPOB.
CwmotpumM Ha skpaH. [Tomectute B 3 mpoOupku mo 1M1 IMCTHIUTMPOBAHHON BOIBI, CIIUPTa, OCH3MHA,
K HUX J100aBbTE 1O 2 KaIUTH MOACOTHEYHOro Macia. BeTpsxauTe comepxumoe.
B kakoit mpoOupKe KUPbI paCTBOPSIOTCS JTydIie?
Heckonpko kamenb pacTBopa kupa B CHUPTE U OCH3MHE HAaHECUTE Ha (PUIBTPOBATIBLHYIO Oymary. Uto

HaOJII01aeTe 10Cye UCTIAPEHUs PACTBOPUTEIIS?
Pe3ynbTathl onbiTa 3aHECUTE B TAOIULLY.

OnpiT 2: IlpeBpainicHue XUIKUX JKUPOB B TBEPALIC.
CmoTtpuM Ha skpaH. PacTuTenbHOe Maciio HACKIILIAIOT BOJIOPOIOM.
Urto HabmroaeTe IPH 3TOM?
Pesynbrate! onbiTa 3aHecuTe B TAOIUILY

OnbIT 3: CBONCTBA YIJIEBOIOB.
[TocmoTtpute Ha skpaH. [IpoenaTs KaueCTBEHHbBIE PEAKIIUU HA YTIECBOIbI:

A) «peakuuio cepedpsiHoro 3epkaja». K 1M riitoko3sl 100aBUTH 2 MJI aMMHAYHOTO PacTBOpa
okcuza cepedpa, HarpenTe cMech

Yro HabOmrogaere?

O 4yeMm CBUAETENbCTBYET JaHHBIN OMBIT?

CocTaBbTe ypaBHEHHE COOTBETCTBYIOIIEH PEAKITHH.

Pe3ynbTathl onbiTa 3aHecuTe B TaOIUILY.
B) peakuuio co cBeskum pacrBopom rujapokcuaa meau (I1). B mpodupky ¢ 3 xamisiMu MeIHOTO
Kyrnopoca qo0aBbTe 2 MJI ruapokcuaa Hatpus. Uro Habmogaere? 3aTem 100aBUTH 2MJT TIIFOKO3BI U
nepeMerIanTe

Yro Habmogaere?

O 4eM CBUJETENbCTBYET TAaHHBINA OMBIT?

Harpeiite copepxumoe mpoOoUpKu.

UYro nHabmronaere?

O 4eM CBUIETENHCTBYET JaHHBIN OMBIT?

CocraBbTe ypaBHEHHUE COOTBETCTBYIOIIECH peaKInu.

Pe3ynbrathl onbiTa 3aHECUTE B TAOIHUILY.

PeakTusbl Hao0nronenns BriBOa M ypaBHeHHs peaKkuui
Ne onbITa
1.

3ananue 3. [IpoaenaTs Ka4eCTBEHHYIO PeaKIUI0 HA KPaxXMaJl: Ha Kyco4ek Oenoro xjaeda uiv Ha
pa3pe3 kapTodens KamHyTh PacTBOP HoJa, BUIUTE XapaKTepHOE TEMHOCHHEE OKpallliBaHue. JTO U
€CTh KaueCTBEHHAs peaKIns Ha Kpaxmai. Pe3ynbrar 3anucates B Tabnuily (ypaBHEHHE HA
3aIMChIBATh).

BoiBoa mo padore.

Jducunnimnaa « XuMushy
Pa3znen «Oprannyeckass XuMush»
Tema: A3oTcoaep:kamme oprannvdeckue Bemecrsa. beaku.
Jladoparopnasi padora Ne 14. «KayecTBeHHbIe peaKIIUM HA 0EJI0K».

Llesb: 3aKpenuTh TEOPETUUECKUE 3HAHUS O CBoHCTBax Oenka. CPopMHUpOBaTh MPAKTHUECKUE
YMEHUS U HAaBBIKU, HUCIIOJIb3Ysl KOMIIBIOTEPHBIM DKCIIEPUMEHT.

OOopynoBanme: SUYHBINA O€NOK, THAPOKCU]] HATPHS, METHBIM KYIIOPOC, a30THAs KUCIIOTA,
HaIIaTBIPHBIN CIIUPT.
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TexHuuyeckue cpeacraa Oﬁyqul/m: KOMIBIOTEP, MYJIbTUMEIUUHBIM IPOECKTOP 3KPaH, JUCK.

OunbIT 1: BuyperoBas peakius Ha OelKku (peaKIvs CO CBEXKUM PACTBOPOM T'MAPOKCUIA MEIU

(1m).

CMmotpum Ha s3kpaH. B npobupky ¢ 2 mi 6enka 106aBbTe 2 MII THAPOKCHIA HATPHS, a 3aTeM

HECKOJIBKO Karelb MeTHOTO Kyropoca (cynbdara meau(Il)). Berpsxaute comepkumoe.
UYro Habmogaere?
O yeM CBUAETENBCTBYET IAHHBIN OMBIT?
Pe3ynbratel onbiTa 3aHeCUTE B TAOIHILY
OnbiT 2: KcaHTONPOTEUHOBAS PEaKIys Ha OCIKH.
CwmotpuM Ha skpaH. B mpobupky ¢ 2 My 6enika 100aBbT€ HECKOJIBKO Kareilb a30THOM KUCIOTHI. UTo
Habmoaete npu 3TomM? Harpeiite conepxumoe. Oxiiagure cMech U 100aBbTE K HEW MO KaIljIsiM
HAIIATBIPHBIN CIIUPT.
Uro HabmogaeTe npu 3Tom?
Pe3ynbratel onbiTa 3aHecUTe B TAOIHILY

OnbIT 3: CBolicTBa OEJIKOB.

HOCMOTDI/ITC Ha 3KpaH. HOI[O)KFI/ITG HCECKOJIbKO MICPCTAHBIX HI/ITGI71, NEpbA NTULBI U KYCOUYKHU

HaTypaJIbHOM Koku. OXapakTepu3ynTe 3amax ropsiux npeaMeroB.

Urto Habmr01a€TE TIPH 3TOM?
Pesynbrate! onbiTa 3aHecuTe B TAOIUILY

Tabauua pe3y1bTaTOB ONBITA.

PeakTusbl Hao0nronenns BrIBOa M ypaBHEHHs peaKuuid
Ne onbITa

1.

3ananue 3. Caesath 0011 BHIBO/ O CBOIiCTBaX 0€eJIKOB.

Jducunnianna «XumMus»
Pa3znen «Opranuyveckasi XumMus)
Tema: Kuciiopoaocoaep:xkamme opraHndeckue BelecTsa. A30Tcoaeprkamnme
OpraHuYecKue Belecrsa

IIpakTuyeckas padora 15. Pemenue 3xcnepuMeHTAIBLHBIX 32124 HA WIEHTH(YUKAIUIO
OPraHuYecKUX COeAUHECHUM.

I_Ie.m): 3aKpCIUTh TCOPECTUUCCKHUEC 3HAHUA O XUMHUYCCKUX CBOMCTBaxX KHCJIOPOAOCOACPIKAIINX U
A30TCOJEPIKAIIMX OPTAHUYECKUX BEIIECTB MO0 TeMaM; CPOPMUPOBATH TPAKTHUECKUE YMEHUS U
HaBBIKU.

O0OopynoBaHue: TIUIICPHH, TUAPOKCH]T HATPHSI, MEIHBIN KYIIOPOC; aMMHUAYHBIH PACTBOP OKCHIA
cepebpa, MIF0K03a, YKCYCHAsE KUCIIOTA.

TexHn4yeckune cpeacrea Oﬁy‘leHI/IﬂI KOMIIBIOTED, My.IIBTPIMCI[PIfIHLIM IMMPOCKTOP 3KpPaH, JUCK.

3aganue. [TocmoTpute Ha 3kpaH. Bam Bbinansl 3 mpobupku noa Homepamu. OnpeaenuTe ¢

MOMOIIbIO0 COOTBETCTBYIOIINX peaKLUi, B KaKO! MpoOupKe colepKaTcs TIULEPUH, TI0K03a,
yKcycHas kuciota. [Iponenars kadeCTBEHHBIE peaKMy Ha JaHHbIE OPraHUYECKHE BEIIECTBA.
CocTtaBbTe ypaBHEHUE COOTBETCTBYIOIIUX PEaKIMU. Pe3yabTaThl ONbITa 3aHECUTE B TAOIHUILY.
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Onwvim 1. B3aumopeiicTBHe YKCYCHOM KHCJIOTBI C METALJIAMM.

CwmotpuM Ha dkpaH. B Tpu npoObupku 100aBUIIM HECKOJIBKO TpaHyIl IUHKA. B mpoOupke mo Ne 1

UJET peakius ¢ BeiaeseHneM Bogopoaa. Kakoe BemectBo B mpobupke? CocraBbTe ypaBHEHUE
COOTBETCTBYIOIIEH peakiuu. Pe3ynbTaThl OnbITa 3aHECUTE B TaOIUILY.

Onvim 2. OnpenesieHue rJIMIEPUHA U TJIIOKO3bI.

B nBe apyrue npobupku g06asisieM cBexwuii pactBop ruapokcuaa meau (11). Uro mpoucxoaur?
Kaxkue mpusHaku peakiuii Bbl HaOmopaere? Pe3ynbrarel onbiTa 3aHecuTe B Tabauiy. Cuoenaiire
BBIBOJI O TOM, B KaKOU MPOOUPKE HAXOAATCS JaHHBIC BEIICCTBA.

Onovim 3. Jloka3aTeibCTBO IVTIOKO03bI, KaK aJIbJeru10CnupTa.
Harpeewm o6e mpoOupku. B ogH0i#1 13 3THX TpoOupok 00pazyeTcst KpacHbIt ocagok. O ueM 3To
cBuaeTenscTByeT? B kakoil mpoOupke HaXOAUTCS TII0K03a, a B Kako riuiepun? CoctaBbTe

YpaBHEHHE COOTBETCTBYIOIICH peakiuu. Pe3ybTaThl ONbITa 3aHECUTE B TAOIHILY.

Tabauua pe3yabTaToOB ONBITA.

PeakTHBBI Hao0aronenus BriBoa U ypaBHeHHS peaKkuuid
Ne onbITal

1.

BoiBoa mo padore.

IIpakTnyeckas padora Ne 16
TecTroBas nTorosasi padora mo XuMuM (IMPOMeEKYTOYHAS ATTECTALUA)

OcHOBHBIE TeMBI
JIA IpoBeeHus: AU PepeHuPOBAHHOIO 3a4eTa

1.OCHOBHBIE MOHATHUS U 3aKOHBI

2. CtpoeHue BellecTBa

3. Boga. PactBopsl.

4. DneKTpoNMTHYECKas JUCCOLMAIIHS

5. Ilepuonnueckuil 3aKOH U nepuoinyeckas cucreMa xummuueckux snemeHToB /1. . Menneneesa
Ha OCHOBE MPEJICTABIICHUN O CTPOSHUU aTOMOB. 3HAYCHHUE TIEPUOTUUECKOTO 3aKOHA JIJIsi Pa3BUTHS
HayKH.

6. CTtpoeHHe aTOMOB XMMUYECKHX 3JIEMEHTOB, HaIlpUMep:

a) DJIEMEHTOB OJHOTO IepHoja

0) 5JeMEHTOB OJAHOM T'PYMIIbI IJIaBHOW MOATPYIIBl XUMUYECKHE peaKlun

7. Bunpl xumMudeckoi CBA3M B HEOPraHMYECKUX U OPraHUYEeCKUX COeIMHEHUSX: HOHHas,
MeTaJlJIM4ecKast, BOAOPOIHAs, KOBaJIEHTHAs (TIOJISIpHAsi, HETIOJSIPHAst); IPOCTHIE M KPATHBIE CBSI3U.
8. Meramisl, MX TOJIO0KEHNE B IEPHOAMYECKON CHCTEMe XUMHUYECKUX deMeHToB J[. . MeH-
JienieeBa, CTPOCHNE UX aTOMOB, MeTalTnueckas cBsizb. OOIIMe XMMUYeCK1e CBOMCTBA METAIIIOB.
9. OO6ume cnocoObl MOTYyYSHHUS METALIOB.

10. Koppo3ust MeTayioB 1 €€ BU/Ibl. 3alI1Ta METANIOB OT KOPPO3HUH.

11. Keneso, MojgoxeHUE B MEPUOANUECKON crcTeMe XuMmuueckux 3nemeHnToB Jl. . Menneneesa,
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CTPOEHHUE aTOMa, BO3MOXHBIE CTETICHN OKHCICHUS, (PU3NUIECKUE CBOMCTBA, B3aUMOJICHCTBHE C
KHCIIOPOJIOM, TAJIOT€HaMHU, PACTBOPAMHU KHUCIIOT U cojeil. CIuiaBbl jkemesa.

12. OOGmas XxapaKTepuCTUKA MIEI0YHO-3eMEIbHBIX METAJUIOB, CTPOSHHE aTOMOB, (hU3MUYECKHE U
XUMHUYECKHE CBOMCTBA, BAJKHEHIINE COCIUHEHNS U IIPUMEHEHUE UX B CTPOUTEIILCTBE.

13. OxucnurenbHO - BOCCTAHOBUTEIbHBIC PEAKIIUH.

14. Counn, ux cocTaB U Ha3BaHUs, XUMUUECKUE CBOICTBA (B3aUMOJEHCTBUE C METAJLIaMH,
KHCJIOTaMH, ILeJI0YaMu, IPYT C IPYTOM C y4€TOM OCOOEHHOCTEH peaklnii OKUCICHUS -
BOCCTAHOBJICHHUSI U HOHHOTO OOMEHa).

15. Oxcwunpl, ux kinaccudukamms u ceoiictBa OCHOBHBIE CITOCOOBI TToNTydeHus. [Ipumenenue
OKCH/JIOB.

16. OcHoBaHus, uX KJIacCU(UKALNS U CBOMCTBA HA OCHOBE MPEJICTABICHUN 00 JIEKTPOIUTUICCKON
JUCCOLIMALIUY.

17. Kucnotsl, ux ki1accupuKaiys 1 CBOWCTBA Ha OCHOBE MIPEJCTABICHUN 00 3IEKTPOIUTHUECKON
JUCCOLUALINY.

18. Annotponus HEOpraHWYECKUX BELIECTB Ha MPUMEpPE yriepoja U KUCIOpoaa.

19. Hemeramibl, UX MOJOKEHHUE B IEPUOJUUECKON CUCTEME XUMHUUECKUX neMeHToB /1. U.
Menpeneesa, cTpoeHUs UX aTOMOB. OKHUCIINTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBAa HEMETAIIIIOB Ha
IIpUMEpE 3JIEMEHTOB MOArPYIIIBI KUCIOPO/Ia.

20. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA CEPhI U €€ COCTMHECHU.

21. OOGmas XxapaKTepuCcTUKa MOATPYIIIBI TAJIOT€HOB, CTPOCHHUE aTOMOB, BO3MOXHBIE CTETICHU
OKHCIIeHUs], PU3NYECKHEe U XMMUYECKHE CBOMCTRA.

22. Peakuuu MOHHOrO 0OMEHa B BOJHBIX pacTBOpax. Y CIIOBHSI UX HEOOPATUMOCTH.

23. CKOpOoCTh XUMHUYECKUX PEaKIUN. 3aBUCMOCTb CKOPOCTU OT IPUPO/Ibl, KOHIIEHTPALUU
BELIECTB, TEMIIEPATYPHI, KaTaIN3aToPA.

24. OOpaTUMOCTh peaKIiii. XMMHYECKOe paBHOBECHE M CITIOCOOBI €r0 CMEIICHHS: N3MEHEHHE
KOHIEHTPALUU pearupyroliX BEIIeCTB, TEMIIEPATYPhl, JaBICHHUS.

25. Bricmme KUCIOpOoaCOepKAIIIe KHCIOTH XUMUYECKHAX SJIEMEHTOB TPETHETO MEPHO/Ia, HX
COCTaB U CPaBHUTEJbHAS XapaKTEPUCTHUKA CBOMCTB.

26. OOmuMe Hay4HbIe TPUHLIUIIBI XUMHUYECKOTO MPOU3BO/ICTBA HA IPUMEPE MPOMBIIIJIEHHOTO
crioco0a MoJyuyeHus! CEpHOM KUCIOTHL. 3allMTa OKpYXKaroIel cpesibl OT XMMUYECKHX 3arpsi3HEHHH.
27. Bpicimue OKCUAbl XUMUYECKUX IEMEHTOB TPEThEro Neproia. 3aKkOHOMEPHOCTH B U3MEHEHHH
UX CBOMCTB B CBSI3H C IIOJIOKEHUEM XMUMHUUYECKUX JIEMEHTOB B iepuoanueckoit cucreme /1. 1.
Menpneneesa.

28. BopmopojaHbIe COeIMHEHNST HEMETAIIOB. 3aKOHOMEPHOCTH B I3MEHEHUH UX CBOMCTB B CBSI3H C
MOJIO’KEHUEM XMMHUYECKHUX 3JIEMEHTOB B nepuoauyeckoit cucreme /[[. . Menaeneena.

29. DneKTpOXWMHUYECKUH Pl HANPSOKEHHI METaJUTOB. BrITeCHEHNE METAJUIOB U3 PACTBOPOB COJICH
JPYTMMU MeTaJlJIaMu.

30. IlpexacraBneHue o cTpoeHUM BellecTBa. BaneHTHOCTh, XuMuyeckue GopMyabl. 3aKOH
NOCTOSIHCTBA cocTaBa. OTHOCUTENBHAS U MOJIEKYJIsIpHas Macca. KonnuecTBo BemecTBa. Moinb.
Momnspnas macca.

31. JlucnepcHsle cuctembl. PacTBOpHI Kak (PU3MKO-XUMHUECKUE cucTeMbl. HachileHHbIe U
HEHACHIIICHHBIC pacTBOPHI. KOHIIEHTpaIus BEIecTBa B pacTBOPE 10 MaccoBOM aoJe (B %).
MonsipHast KOHIEHTPALUS PaCTBOPOB.

32. Bopa Kak MOJSIpHBINA pacTBOPHUTENb. PO BOJBI B DJIEKTPOIMTHUECKON JHCCOIHAITUH.
I'mpparanusa nonoB. Kpucramtoruaparsl.

33. Tunponus coneil. 3HayeHHne THAPOIN3a B XUMUUECKUX MTPOIECCaX, €ro MPaKkTHUECKoe
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WCIIOJIb30BaHUE.
34. Dnextponus. Psin cTaHAapTHBIX SJICKTPOIHBIX MOTEHIHANIOB. [Ipoiecchl, mpoTekarIue Ha
KaToJe U aHoJIe.

IIpuMepHBIH TECT O XUMUM
HrtoroBrrii TecT IMPOBOAUTCH JIA IMIPOBCPKU YCBOCHUA MMPOIrpaMMHOI0 Marcpuajia u €ro
COOTBETCTBUE TOCYIAPCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY.

Yacts 1 Oo61as xumus (75 6aJ1710B)
1. VYkazaTh a)MeTaiuisl, 0) HeMeTauIbl. (20)
Cu; O; CI; Ca; Fe; As; S; K.
2. VYka3atp a) nmpocTeie, 0) ClIOkKHBIEC BemecTBa (20)
Zn; Br2; KOH; O2; FeCh; H2SO4; CuO.
3. VYka3atrh CTENeHb OKUCICHHUS CePhI B cCOeUHEHUX: (50)
Na2S0a4; SO2; Na2SOs; NazS.
4, Vka3ate cooTBeTcTBHE: (60)
Bewecmeo Buo ceasu Ceoiicmeo
1. Clz a) MIOHHAs 1 )anexTposnut
2. CaO 0)BOJIOpOTHAS 2) HEDJIEKTPOJIHT
3. H2S B) KOBQJICHTHA IMOJIsIpHAs 3) ra3
4. Cu ') METaJUTMYECKast 4) )KHIKOCTb
5. 3H20 1) KOBaJICHTHAs HEMOJIApHAas 5) TBEpI0€ BELI-BO
5.BeiOpate Gopmyisl COOTBETCTBYIONINX coeannenuit (100)
1.0Oxcup azora(Il) KOH
2.CepHast KuCIO0Ta FeH(CO3)2
3.®ocdar kamus (I) BaOHCI
4.0OcHonoi#t xmopun 6apus (II) H2S03
5.I'mapoxap6onat xenesa(11l) Al203
6.CossiHast KuciaoTa Na2SO4
7. T'unpoxcun kamus (1) FeO
8.0xcup xkene3a (1I) NasPOa4
9.0xcun amromunusi(111) HCI
10.Cynsdar natpus (II) NO

6 .Haspath BemecTBa 10 MEXAYHAPOIHOM cHcTeMaTHueckoil Homenkiarype: (56) a) CaOHCI; 6)
K2S03; E)Ca(OH)2; OH2S; m)NeCs.

7 .Paccumrars MOISIpHYIO Maccy kapbOonara kasbiust (CaCOs) (30)
100r/mounn; 100 a.e.M.; 68 r/Momb; 68 T.
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8 . Jlomucarh ypaBHEHUS peaKLuil, pacCTaBUTh KOA(PPHUIMEHTHI, YKa3aTh THII XUMUYECKON
peakmu. (80)

. ZnSO4+KOH > —+ K2S0s4
KOH+HCI >H.O- ---
Na20+H20 >

. HCl +Zn >H2t+---

9 .PaccumraTth 00beM, KOTOPBIH 3aHUMAIOT 64 TpamMa Kuciopoja O2 npu HOpMaIbHBIX
ycioBusx.(30)
1) 22,47; 2)44,81; 3)44,8Mm; 4)64 Mm;
10 .VxkazaThb : a) OKCHIbI; 0) OCHOBAHUS; B) KUCJIOTHI; T) COJIH;
Jlath UM XapakTepucTuKy 1o knaccupukaimu.( 100)
HCI; Zn(OH)2; CaO; NOz2; Ca(OH)2; Na2SiOs; FeOHCh; NHCOs; H2SO0:s.
11 .Vka3aTh cpeay pacTBOpOB BELIECTB, 3allMCATh YPABHEHUS T'MIPOJIN3a COJIEH, I/1€ 9TO
He00x011uM0.(00)
H2COz; KOH; KCI; CuCh; Na2COs.
12 .IloctpouTs cxeMbl cTpoeHHs aTOMOB 31eMeHTOB No24, Ne3(). 3anucarh COCTaB s/ipa aTOMOB.
(50)
13 . OcymiecTBUTh TEHETHYECKYIO LIEMIOUKY TpeBparieHuii: (100)
Na > Na2O > NaOH > Na2S04 > H2SOs > BaSO4" , mojncTtaBuB BMECTO CTPEJIOK YCIOBHS
IIPOTEKAHUS PEaKIIMA:
1)H2S04; 2) H20; 3) O2; 4) HCI; 5) BaCl2. 3amnucath ypaBHEHHs peakiuii , YpOBHATh MIPaBbIe U
JIEBBIE YACTH YPABHEHUM.
Yacts [IQOprannyeckas xumus (75 6a,10B)
1. Kakas popmyna nokaspiBaeT Ka4eCTBEHHbIN M KOJMYECTBEHHBIN cOCTaB MOJIEKYJIbI? (20)
a) CTPYKTYpHas; 0) 3JIEKTPOHHAs, B) MOJIEKYJISIPHASL.
2 . XuMmueH Kakoro 3JIeMEHTa Ha3bIBAIOT OPraHNIeCKYI0 XUMHI0? (20)
a) Bojopojia, 0) yriepo/ia, B) KUCIOPO/a.
3 .Kakue ocHOBHBIE KJIacChl OPraHUYECKHUX BEIIECTB BaM M3BECTHHI? (20)
4 Yto ne:xUT B OCHOBE Kiaccudukanuu: (20)

-YT11€BO0pOI0B 1)xpaTkue cBs3U
-Kucnoponocozaepxamux opr. BEIecTs 2) GyHKIIMOHATbHBIE TPYIIITBI
-ASOTOCOI[epmaHII/IX OpPraHn4CCKNX BCHICCTB 3) XUMHYECCKasl CBSI3b

5 .Uro sBRsieTCs MPUPOTHBIM UCTOYHUKOM
yrieBo10poaoB? (20)
a) ra3, 0) KaMeHHBIH yroJb, B) HEQTh, T') Kele3Has pyaa, 1) Boja.
6.Be10paths MosekyisipHyro Gopmyiy: (60)
C2Hs, C3Hs, CaHs, C4H10, CeHs, C2H4, CHa4, CsH10, C2Ho.
a) TpelerbHBIX YTIE€BOJA0POIOB
0) DTHIECHOBBIX YTJIEBOJOPOIOB
B) aIlETUJICHOBBIX YTJICBOJIOPOIOB

7 .Yka3zath uzomepsl rekcana CeHIs: (40)

a)l | |l [10)] NN B) | r) 1
-C- C-C- C- C-C- -C-C-C-C-C- -C- -C-C-C-C-
S I O O N I | o
o o -C- -C-
| I . !
-C-C-
|
8 .Ykazare cooTBeTCTBHE ()YHKIIMOHAIBHBIX TPYII KJaccaM OpPraHMYECKUX BemecTB: (40)
I.NH2 a) CIUPTHI
2.0H 0) aMUHBI
3.COOH B) QJIbJICTU/IBI
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4.COH ') KapOOHOBBIE KHCIOTHI

9.Vkazartb Buj yrieBojopoa: (80)
1) CHs-CH-CH2-CH-CH2-CHs
| | a) HeNpeIeIbHbII TUEHOBBIN
CH: CHs

CHs
|
2) CH2=CH-CH-CH-CH-CHs| 0) npeneiabHbIi

CHs
CHs
I
3) CHs-CH=C-CH=CH-CHs B) HEIPEACIbHBINA ATUICHOBBIN
CHs
|
4)CHs-CH-C=C-C-CHs| I') HellpeIeIbHbIN alleTHUIICHOBBIN
CHs CHs
5)
CH2 CH2 1) apOMaTUYEeCKUI
CH2 CH2
6) CesHs €) LMKINYSCKHUI

10 .Kakwue cBOiCTBa XapakTEPHBI JIJI1 MHOTHMX OpraHMYeCcKuX BemlecTB? (40) a) ropsAT 0) HE TOPSAT B)
BBICOKAsl TEMITEpaTypa KUIICHHS T') IMOBBIIICHUE TEMIIEPaTyphl KUIICHUS C YBEIUYCHHEM aTOMOB
yriepoja 1) MPOBOIST JIEKTPUUECKUN TOK B PAacTBOpax €) He MPOBOJAT DIICKTPHUYSCKUI TOK B
pacTBopax

11 .Kakyro BaJleHTHOCTb UMEET aTOM YIJIepoJia B OpraHnyeckux BemiecTBax? (20)
C2Hs, C2Hg, C2Hz, C2HsOH
14+,  2)4-, 3)2+, 4) 3-

12 . Hazarb yraeBomopoast: ( 80)
1) CHs-CH - CH -CHs
I I
CHs  CH2-CHs

2)CH3-CH=C- CH2-CH-CH:s | a) Mporax
| 0) 2,3 JTUMETHIT
nentad CHs  CHs

CHs B)3 .Saumernn rekcen-2

I)2.2 TUMETHII TEKCUH-3
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I 3)CHs-C=C -CHs- C )3 nponun rentes—s3 €)5.5 1uMeTHI
— CHs I TEKCHH -2 K) 2 METHJI, 3,4 TUATHIT
CH. rexcanguen-1.4

4)CHs- CH2-CHs
C2Hs
|
5) CH2=C - CH - C=CH-CHs
| |
CHs C2Hs

CH2-CH2-CHs
|
6) CHs- CH2- C=CH-CH2-CH2-CHs
13.Vka3aTh COOTBETCTBHE BEIIECTB KJaccy opranndeckux coeaunenuii: (106) 1)CHs-CH-CHs

| a) KapOOHOBast KUCIIOTa
OH

OH
[
2)CHs-CHz- C - CH;

| 0) mpocToii 3¢up
CH2-CHs

3)CHs-CH -CH2-CH2-C
I \
C2Hs OH

B) CIIOXHBIHN 3(up

I)HENpeIeIbHBIN YTIIEBOIOPO/I /1)
IIPEAEIIbHBIN YTIIEBOLOPOL

4)CHs-CH2-CH=CH2 5)CsH1206

@) €) albJIeT /T
/ 6)CHs-CH2-C \
HO
/
7)CHs-CH2-CH2-C \
0-C2Hs K) IMKIMYECKUH YTIIEBOIOPO/T

8)C2Hs5-O-CHs
9)CH2-CH2 yrneBoj

||
CH2 CH:z
10N ALT-ALT 1) EeHON K) CIUPT

14 Kak nmpoBepHUTh HETlpeieabHbINA XapakTep YIiIeBOAOPOIOB (HaIMUne KpaTHbBIX cBs3eil) (40)
1) +Cl2 3)+BI2
2) +H2 4)+KMI1104

15.Yka3arh, ¢ MOMOIIBIO KAKOTO PEAKTHBA MOXKHO OOHAPYXHTh CIEIyIOIMe BEIIeCTBA B
pacTBOpe U [0 KaKuM IpusHakam: (40)

Kpaxwman a) pactBop #oza I2 *KENTHIN 1IBET
I'mroko3a 0) pacrBop FeCh ** KpacHBIH [BET

B) CBE&XXENPUTOTOBIICHHBIH pacTBop CU(OH)2 **% cHHUH 1BET
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16.CoctaButh CTpyKTYypHBIEC (hOpMYJIBI creaytomux BemecTs: (106)
- 2,4 qTUMUTUI TIEHTEH -1
- 2 MeTHJI, 5 3T renTaHoi-1
- 2 metun OyTaHaib
- 3metui, 4 IpoNui renTuH-2
- 2 xJ0p,3 METHJI IEHTaH
- 2METUJIIPONMOHOBAs KUCIO0Ta
- METHWJIOBBIN 3(hUp YKCYCHOM KHCIIOTHI
- METUJIaMUH
- 2 xJyop GeH30m
- JIUXJIOp 3TaH

17. Yxa3atp pactBoputenu: (30)
bensun

AneroH

Juxinop 3tan

YKcycHast KUCIIOTa

DTtaHalb

benzon

Kpurepun ouenku
3a KaX/Ipli TpaBUIIBLHBIN OTBET - 1 Oasl.
3a HernpaBWIbHbBIN OTBET - () OAJLIOB.

KauectBennas OLICHKAa HHAWBUAYAJIbHBIX
O6p8.30BaTeJ'ILHLIX ,I[OCTI/I)KGHI/Iﬁ

[TponeHT pe3ynbTaTUBHOCTH (IIPAaBUIIBHBIX OTBETOB)
6am1 (orMerKa) BepOaJIbHBIN aHAJIOT
90 - 100 5 OTIIUYIHO
80 - 89 4 XOpOLIO
70-79 3 YJIOBJIETBOPUTEIILHO
meHee 70 2 HE YJIOBJIETBOPUTEITHHO

HNudopmanuonHoe odbecrieueHue 00yyeHus

Ilepeyenb pexoMeHayeMbIX Y4yeOHbIX u3aaHuii, HTepHeT-pecypcoB, I0NMOJTHHUTEJIbLHOMH
JUTEepaTypbl

Kaxnomy oOyuaromemycs 00ecredeH TOCTYI K CIAEAYIOIMIHUM SJEKTPOHHBIM OHUOIHMOTEYHBIM
cucTemMaM U npodeccuoHanbHbIM 0a3aM JaHHbBIX:

- OBC «YHuBepcurerckas OnbIMOTEKa OHIAWH.

DneKTpoHHass OMOIMOTEKA €KEroTHO OOHOBIISIETCS U TTOMOJIHSIETCS.
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