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1. IIacmopT OLEHOYHBIX CPEACTB MO AUCHUIINHE «XUMH»

Jns  ¢dopMupoBaHus, KOHTPOJIA U OLEHKA PEe3yJbTaTOB OCBOCHUS
0011e00pa3oBaTeIbHON TUCHUIUIMHBI « XUMUS pa3padoTaHa cUCTEMa OLEHOYHBIX
MeponpusiTuid, yuuthiBatomas TpedboBanus DI'OC COO (mpeaMeTHble
pesyabtarbl) U GI'OC CIIO (06mue u npodeccroHaaIbHbIe KOMIIETCHITUN).

BaxxHolt 0COOGHHOCTBIO CTIPOEKTUPOBAHHON CHUCTEMBI OLICHUBAHUS SIBIIACTCS
COTJIACOBAHHOCTh OIICHOYHBIX MEPOIPUSTUN M 3aIITAHUPOBAHHBIX PE3YJIbTATOB
oOyuenus. Kaxxoe olieHOUHOE MEpOTPUSTHE HAMIPABICHO HAa (POPMUPOBAHUE WU
U3MEpeHHe 3HaHUsI / YMEHHs B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00yUueHusl.

B gucuumnuae «XuMHs» K OCHOBHBIM  OLIEHOYHBIM  MEPONPUSITUSIM
OTHOCATCA: 3aJlaHus B TECTOBOM (popMe, MPAKTHUYECKUE 3aJaHMsI HAa COCTaBIICHUE
YpaBHEHUN  peakuuil, KiIacCUPUKALMI U  HOMEHKJIATYpy  XHMHYECKHUX
COCIMHEHUM, pacyeTHble 3ajaud, JabopaTopHble  palbOThl, MNPAKTUKO-
OpUEHTUPOBaHHbIE 3a/aHus (pacueTHble M TeopeThueckue). B  mpukiagHbix
MOJYJISIX B KaueCTBE OIICHOYHBIX MEPOIPHUSATUN TaKkKe 3alIaHUPOBAHBI KEHCHI U
y4e0HO-HUCCIIeTIOBATEIHCKHAE TPOCKTHI.

Peanuzanusi OlleHOYHBIX MEPOIPUSTUHN 10 XMMHUU 3alJIaHUPOBAHA B paMKax
TEKYyIIero, pyOexHOoro (TeMaTHYECKOro) KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllH
10 TUCLHUIIJIMHE.

CucreMa OLEHOYHBIX MEPONPUATHI MO XMMHUHU IPEACTABICHA B MAacIOpTe
OLICHOYHBIX CpeACTB (Tabmnuia 1).



Ta6muma 1. [TacnopT O1EHOYHBIX CPEJICTB MO TUCIMUIUTHHE « XUMUS)

Ne Mopnyas / Pa3nea / Tema PesynbTaT 00yuenus THbI OHEHOYHBIX MEPONIPUATHH
I OcHoBHoOe coJepkaHue
1 |Pasmen 1. OcHoBbl crpoenus | PopMyHpoBaTh 0a3oBbie OHATHS
BelllecTBa U 3aKOHbI XUMHUHU
1.1 |Crpoenue aromoB xumuueckux |CocTaBisaTh xumudeckue popmyisl  |1. 3agaum Ha cocTaBIeHUE XUMUYECKUX (POPMYJI ABYXaTOMHBIX
3JIEMEHTOB U NIpUpOa COEJIMHEHUI B COOTBETCTBUHU CO COCIMHEHUH (OKCHUIOB, CYIb(UI0B, THAPHUIOB U T.II.)
XMMHYECKOH CBSI3U CTEIICHBIO OKHCIIEHUS XUMUYECKUX
AJIEMEHTOB, UCXO/IS U3 BAJICHTHOCTH U
JEKTPOOTPHULATEILHOCTU
1.2 |Ileproanueckuii 3aKoH U XapakTepHu30BaTh XMMUUECKHE ITpakTMKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aaHNsI HA
tabmuma .. MenneneeBa AJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3alUI0 XUMUIECKUX IEeMEHTOB: «MeTainueckue /
IIOJIO’KEHUEM B IIEPUOANYECKON HEMETAJJIMYECKHE CBOMCTBA, JJIEKTPOOTPULIATEILHOCTD U
CUCTEME XMMHUYECKHX A1eMeHTOB J[.1. [CpOACTBO K JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUE C
Menneneesa UX JJIEKTPOHHBIM CTPOEHUEM U NTOJIOKEHUEM B IEPUOJUYECKON
cucteMe XxuMudeckux sneMmeHnToB .M. Menaeneera»
2 |Pa3gen 2. XumMuueckue CocraBasaTh ypaBHeHus U cxembl  |KonTposabnas padora
peaKuuu XMMHYECKHX peakuui «CTpoeHHe BelleCTBA M XHMHYECKHE PeaKIun»
2.1 | Tumbl XUMHYECKUX peaKIui CocTaBisATh pEAKIUH COCTUHEHNS, 1. 3aaun Ha cocTaBiIeHUE YPABHEHUM PEAKIUM:

pa3ioxeHus, 0OMeHa, 3aMelIeHHs,
OKHCITUTEIILHO-BOCCTAHOBUTEIIHHBIE
PEaKIuu U peakiuu
KOMILJIEKCOOOpa3oBaHus (Ha IpuMepe
TUIPOKCOKOMITJIEKCOB aIFOMUHUS U
[IMHKA) C Y4aCTHEM HEOPTaHUYECKUX
BEIIIECTB

— COEIMHEHMs], 3aMEIIIEHUs, Pa3JIoKeHUs, 0OMEHa U PeaKIUil C
y4acTueM KOMIUIEKCHBIX COeIMHEHUH (Ha mpuMepe
T'UAPOKCOKOMILICKCOB AITFOMHHHS M [IHHKA);

— OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI C HCIOJIBb30BaHUEM
METO/a IEKTPOHHOr 0 OanaHca;

— C y4acTHEM KOMIUIEKCHBIX COEAMHEHUH (Ha pumepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUSA).

2. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTa
PEAKIMK COEAMHEHUS; MAaCCOBOM MIIM 0OBEMHOM J10JIM BBIXOJA

POAYKTA pEAKLIMU COSAUHEHMSI OT TEOPETUUECKU BO3MOKHOTO;




00BEMHBIX OTHOILIEHUH ra30B; KOJIMYECTBEHHBIX XapaKTEPUCTUK

MICXOJIHBIX BEILECTB U MPOTYKTOB PEAKLIMHU; MACChl (00bEM,

KOJIMYECTBO BEILLECTBA) MPOJYyKTa pEaKIUU, €CJIM OJITHO U3 BEILIECTB

TaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOM J10J1eH
ACTBOPEHHOT'0 BEILIECTBA

2.2 |DnekTporuTHYecKast CocraBnath ypaBHeHUs XxuMuueckux |1. 3amanus Ha cOCTaBICHHE MOJICKYJISIPHBIX U HOHHBIX PEAKIIH ¢
JUCCOLIMAITUS M HOHHBIA OOMEH |peakIui HOHHOTO OOMEHA C yYaCTHEM |yJacTHEM OKCHJIOB, KHCIIOT, OCHOBAHUI U COJICH, MOHHBIX
HEOPraHWYECKUX BELIECTB peaKIuil TuIpoJIr3a CoJIel, yCTaHOBICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI.
2. JlabopaTopHas pabota «Peakiuu ruaposmsay
Pa3zne |PacTBopbI
a 3.
4 |Paspen 4. CTpoenue u Hccaenoarh cTpoerue u cBolictBa |KonTposbHasi padora «CBoOlicTBAa HEOPraHUYECKUX BelleCTB»
CBOICTBA HEOPraHUYECKUX HEOPraHNY€CKUX BCIIECTB
BeLeCTB
4.1 |Knaccuduxamus, HomeHkiarypa |Knaccuunuponats Heopranuueckue |1. Tect «HomMeHknaTypa 1 Ha3BaHUE HEOPraHUYECKUX BELIECTB
U CTPOECHHUE HEOPTaHUYECKHUX BEILIECTBA B COOTBETCTBUHU C UX UCXOS U3 UX XUMHUYECKON (OPMYITBI MITH COCTABICHUE
BEIIIECTB CTPOCHHEM XUMUYECKOU (DOPMYJIIBI CXOS1 M3 Ha3BAaHUS BEIIECTBA 11O
MEXIYHAPOAHOU WU TPUBUAIBHOU HOMEHKIIATYPE».
2. 3aJ1a9u Ha pacyeT MacCoOBOH JI0JI (MacChl) XHMUYIECKOTO
DIIeMEHTa (COeMHEHNsI) B MOJIEKYJIe (CMecH).
3. [IpakTudeckue 3a1aHus 1O KiIaccu(UKAINKA, HOMEHKIIAType U
XUMHYECKUM (HOpMyTaM HEOPTraHMUECKHUX BEIIECTB PA3TMUHBIX
KJIACCOB.
4.2 | DOu3NKo-XMMHUYECKHE CBOMCTBA |YCTAaHABJIMBAThH 3aBUCUMOCTD 1. Tect «OCOOEHHOCTH XUMHYECKUX CBOMCTB OKCHJIOB, KACIIOT,

HCOPTraHNYCCKUX BCIICCTB

(U3UKO- XUMUYECKUX CBOHCTB
HEOPraHUYECKUX BEIIECTB OT
CTPOCHUS aTOMOB U MOJIEKYJ, a
TaK)Ke THITA KPUCTAIINIECKON
pelIeTKH

OCHOBaHMHU, aM(POTEPHBIX THIPOKCUIOB U COJICI.

2. 3aaHus HA COCTABJICHUE YPABHCHUA XUMHUYECKUX PEAKIIUH C
y4acTHUEM IPOCTBIX U CIOKHBIX HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM(POTEPHBIX FTEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUN U aM(pOTEPHBIX
TUIPOKCUIOB, HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX

CBOIICTBA U CIIOCOOBI TIOJIYUCHMUSI.




3. IIpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUUECKUE 3a/IaHUS HA
CBOMCTBA U MOJIyYEHUE HEOPTraHUYECKUX BELIECTB.

UlaGopaTopnast pabota «CBoICTBa METAIIOB)»

4.3 |Unentudukanus O060CHOBBIBATh 3HAYCHUE U [IpakTUKO-OPUEHTUPOBAHHBIE 33/IaHUS 10 COCTABICHUIO
HEOPTraHUYECKHX BEIECTB MPUMEHEHNE HEOPTaHUYECKUX XUMUYECKHUX PEaKIUi ¢ y9acTHEM HEOPTaHMYECKUX BEIIECTB,
BEIIECTB B OBITOBO U UCTIONIB3YEMBIX ISl UX UACHTHU(PHUKAIIUN U IPOMBIILIIEHHBIX
MIPOU3BOACTBEHHOM IESITEIIBHOCTH CIIoCO0O0B TOTYYSHUS
YeNoBeKa UX (PU3MKO-XUMHUYECKIUMHU
CBOMCTBaMH
5 |Pa3ngen 5. Kuneruueckue u O6ocHOBaHNE U3MEHEHHSI CKOPOCTH 1. JlaGoparopHas paboTa «CKOPOCTh XUMHUYECKHX PEAKIIUMA.
TEePMOAUHAMMYECKHUE TEUEHUSI XUMUYECKHUX PEaKLU, UX CMelleHHEe XUMUYECKOTO PABHOBECHS
32KOHOMEPHOCTH NPOTeKAHHHA obOpatumocTtu. OcoOEHHOCTH 2. Pelllenye NPakTHKO-OPHEHTHPOBAHHBIX 3ATAHMI HA AHATH3
XUMHITECKHX peariu XHUMHHCCKOTO PaBHOBECH. (haKkTOpOB, BIHSIONINX HA N3MEHEHUE CKOPOCTH XUMHUUYECKOU
CkopocTh XMMHYECKHX .
peakmi, peaxiuy, B T.4. C MO3UIMI SKOJOTHYECKH 11€TIECO00Pa3ZHOTO
XHMHYECKOe pABHOBECHE MOBE/ICHUS B OBITY U TPYJOBOMU AESITETFHOCTH B LENSIX
COXpaHEHHUs CBOETO 37J0POBbS U OKPYKAIOIIEH NPUPOTHON
Cpepbl.
3. PemeHne mpakTHKO-OpHEHTHPOBAHHBIX 33/1aHUH Ha
npuMmeHenue npuniuna Jle-Ilatense ajist HaX0XKICHUS
HaIlpaBJIEHUsI CMEILLEHUS
6 |Pa3men 6. Xumus B ObITY U 3HaHMEe HOBEHIIINX JOCTH)KEHUN B ITouck W aHAIN3 KEWCOB O NPUMEHEHUHM XHUMHUYECKUX
NMPOU3BOACTBEHHOI obnactu Hayku. OO0OCHOBaHUE POIH BEIIECTB U TEXHOJIOTUN C y4eToM Oynayiel mpodeccHoHaIbHON
AesiTeIbHOCTH Ye10BeKa XUMHH B 00€CTICUeHUN NEATEIPHOCTH 10 TEeMaM: KpacKd, MCTOYHUKH DSHEPIruH,
3KOJIOTUYECKON, FHEPTeTUYECKON U OpraHMYecKWe M MHUHepajbHble YAOOpEHHUs, JEKapCTBEHHbBIE
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH BEIIECTBA, OBITOBAs XUMUS.
MEIULHBI. 3amuTa: [IpencraBnenue pe3yapTaToB pelIeHus KecoB B hopme
MHHH-J0KJIaJa CIIpe3eHTaluen
7 |Pasmen 7. CTpoenue u HccnenoBars cTpoerue u cBoiictBa |KonTpoJsbHasi padora

CBOIiCTBA OPraHN4YeCcKHX
BellleCTB

OpPraHn4e€CKUXx BEIIECTB

«CTpoeHne M CBOMCTBA OPraHuvYe€CKHX BEIICCTB)




7.1

Knaccudukanus, crpoenue u
HOMEHKJIaTypa OpPraHNnIeCKuX
BEILIECTB

Knaccugumnuposats opranudeckue
BEIIIECTBA B COOTBETCTBUHU C UX
CTPOEHUEM

1. 3apanus Ha cocTaBlIeHUE Ha3BaHUN OPraHUYECKUX COCTMHEHUI
M0 TPUBUAJIBHOM WJIM MEXIYyHAPOIHOW CHCTEMATHUYECKON
HOMEHKJIaType

2. 3a/1aHus Ha COCTaBJICHHE MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHUYECKHUX BEIIECTB OTACIbHBIX
KJIaCCOB

3. 3agaum Ha orpeeNeHue npocTemeit GopMyIibl OpraHuyecKon
MOJIEKYJIbI, HCXO/Is U3 3JIEMEHTHOTO cocTaBa (B %0)

7.2

CBolicTBa OpraHUYECKUX
COCTUHEHUN

YcTaHaBIMBaTh 3aBUCUMOCTD (PH3UKO-
XUMHUYECKUX CBOMCTB OPraHMYECKUX
BEIIECTB OT CTPOEHUS MOJIEKYII

1. 3aganus Ha cocTaBlieHUE YPAaBHEHUN XUMUYECKUX PEAKLUH C
y4acTHEeM OPTaHUYECKHUX BEUICCTB HA OCHOBaHUH UX COCTaBa U
CTPOCHHUSI.

2. 3ajaHus Ha COCTABJICHUE YPABHCHUN XUMHUCCKUX PEAKIIHH,
WITIOCTPUPYIOMINX XUMUYECKHE CBOMCTBA C yUETOM MEXaHH3MOB
NPOTEKAHMUS JAHHBIX PEAKIHi U TEHETHYECKON CBSI3U
OpPraHUYECKUX BEIIECTB Pa3HBIX KJIACCOB

3. PacueTHble 3a/1a4u 110 ypaBHEHHSIM PEAKIIUN C y4acTHEM
OpPraHUYECKUX BEIIECTB.

4. Jlaboparopnas padota «IlomydeHue STuIeHa U U3yYCHHUE €TO
cBoiicTB» [IpeBparienust OpraHuuecKuX BEIIECTB PU HArPeBaHUHU

7.3

Wnentudukanus opraHu4ecKux
BEIIECTB, UX 3HAUEHUE U
MIpUMEHEHNE B OBITOBOW U
IIPOU3BOJCTBEHHON
NesTeIbHOCTH YEJI0BEKa

OO00CHOBBIBATH 3HAYEHNE U
MIPUMEHEHNE OPTAHUYECKUX BELIECTB
B OBITOBOM W TTPOU3BOJACTBEHHOMN
JESITEIIbHOCTH YeJIOBeKa UX (PU3UKO-
XHMHYSCKHUMH CBOHCTBaAMH

1.  TIpakTHKO-OpHUEHTHPOBAHHBIEC 3a/IaHUS 110 COCTABIICHHIO
XAMHAYECKHIX PEaKIfii ¢ ydaCTHeM OPraHMYECKUX BEIIECTB,
UCHOJIb3YEMBIX JUISl UX UACHTU(DUKALMY B OBITY U
IPOMBIIIJICHHOCTH.

2. Jlaboparopnas pabota: "MneHTudukanus opraHuuecKux
COEIMHEHMH OT/AEIbHBIX KIaccoB"




2. OuneHovnble cpeacrsa 1mo JTMCHMIIJIMHE «XuMUD»
O1neHOYHBIE cpeacrBa TEKyYero KOHTpoJIs1 1o JuCumIJinae «XHMHUSD

Texymuii  KOHTpONb  pe3ynbTaToB  OOYy4YEHHS  MOXKHO  OCYILIECTBIIATH
pa3IMYHBIMM METOJAAaMH M C TIOMOLIBIO PAa3IUYHBIX OLEHOYHBIX cpenacTB. llo
JUCLHUIUIMHE «XUMUS» B KayeCTBE CPEIACTB TEKYIIEr0 KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI ISl OpraHU3allii YCTHOTO M MHUCbMEHHOTO OMNpOCa, CUCTEMBbI 3a/laHUl B
TECTOBOM (opMe, 3a7auud U YHPaKHEHUS, NPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUs
(TeopeTHuecKue, pacyeTHblE, CUTYyallMOHHbIE), JabopaTopHble pabOThl U ApPYrHe
OLICHOYHBIE MeponpusTHs. Hike npuBeneM nmpumepbl HEKOTOPBIX U3 HUX.

Cucrembl 3aJaHU B TeCTOBOI popme

Cuctema 3ajaHuii B TECTOBOH (oOpMe — OTO CoOJepXKaTeibHas CUCTEMa,
OXBAaTBIBAIOIIAs B3aWMOCBSI3aHHBIC 3JCMCHTHI 3HAHWMU. B OoTIIMYME OT TECTOB, B
CHUCTeMax 3aJlaHUil BEPOATHOCTHh MPABUIBLHOTO OTBETAa Ha MOCIEAYIOIIEEe 3aTaHue
MOJKET 3aBHUCETh OT BEPOSATHOCTH MTPABWIIBHOTO OTBETA Ha MPEABIAYIITNE 3a/TaHNUS.

Ha3Banue TeMbl Tema 1.1 «CtpoeHue aTOMOB XUMHUYECKUX 3JIEMEHTOB U
IIPUPOJA XUMUYECKOMN CBA3N»

PesynbraTt 00yueHus CocraBisiTh XUMHUYECKHE (OPMYJIBI COCIMHEHHHA B
COOTBETCTBUM CO CTENEHBIO OKHUCIEHUS XHUMHYECKUX
JJIEMEHTOB, HCXO0I u3 BaJICHTHOCTHU u

ANEKTPOOTPHULIATETLHOCTH

OO01IMe KOMIIETEHIIUT OK 01

Bbi0epuTe o1MH NpaBUIIbHBIN OTBET:

1. Aromsl C 1 Si UMEIOT OIMHAKOBOE YUCIIO:

A) HEUTPOHOB B siApe

b) sHepreTrueckux ypoBHen

B) a51eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE

I') anexTpoHOB

2. B pany xumndecknx 31emeHToB Li-Be—B—C meranmmnaeckne cBOHCTBa:

A) ycunuBaroTcs

b) ocnabeBarot

B) He mensttorcs

I') u3MeHs0TCs MepruoIu4IecKu

3. K s-anmemeHTam OTHOCHUTCS:

A)K

b) S

B) Fe

I Br

4. Tlytem coeqmHeHust aTOMOB 10,1 HOMepoM 11 1 17 oO6pa3yeTcs BEIIECTBO ¢ XUMHUECKOU
CBSI3bIO:

A) noHHOM

b) xoBaneHTHON NOIAPHON

B) xoBaneHTHOM HEMOJISIPHON

I') metannnaeckoit

5. {KOJIMYECTBO INIEKTPOHOB B aTOME; KOJIMYECTBO PHEPreTUUECKUX YPOBHEH; KOJIUYECTBO
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3JIEKTPOHOB Ha ITOCIICHEM YHEPTETHUECKOM YPOBHE; KOJIMYECTBO MTPOTOHOB B SIJPE aToma}
COOTBETCTBYET

A) HOMepy nepuoaa

b) HoMepy rpymnmbl

B) nopsakoBomy HOMEpY

6. {xnopuay 6apus, aiMazy, aMMHaKy, CEpHON KUCIIOTE } COOTBETCTBYET

A) HOHHAsI XUMUYECKas CBSI3b

b) xoBaneHTHas NoJsipHAs XUMHUYECKas CBSI3b

B) xoBanieHTHas1 HETIOJIIPHAS XUMUYECKast CBSI3b

7. {cBs3b, 0Opa3oBaHHAs 32 CUET 00pa30BaHMs OOLIMX JIEKTPOHHBIX Map; CBS3b,
oOpa3oBaHHas 3a cueT 0000IIECTBICHUS BaJICHTHBIX JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
JIEKTPOCTATUYECKUX CUJI IPUTSKEHUS | HAa3bIBACTCS

A) MOHHOM

b) metannuueckoit

B) xoBanentHoit

8. {B mopske Bo3pacTaHusi METAIUTMYECKUX CBOUCTB; B MOPsAKE YObIBAHUS pajnyca
aTOMOB; B TIOPS/IKE BO3PACTAaHMsI KHCJIOTHBIX CBOMCTB JIETYYHX BOJIOPOTHBIX
COEMHEHUH | 2JIEMEHTHI PACIIONOKEHBI B PSAAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL1

9. Kakoe u3 cyxaeHuit BepHo 1i1s1 35eMeHToB {VA rpynmsl , [IVA rpynnsl, [A rpymnmst }

A) obmas popmyia jgeTydero BogopoaHoro coeaqunenus RH4

b) He 00pa3yroT 1eTyuyux BOJIOPOIHBIX COeTUMHEHUN

B) 1o 3aBepiieHns1 JHEPTETHUECKOTO YPOBHS HE XBATAET TPEX ANEKTPOHOB

10. Cpenu BeriecTs, ykazanHbix B paay {NHs, O,, HCI, SO,; CaO, HNO3, Cl2, CO2,;
H2S04, HI, CuCl2, CH4, NH3} komu4ecTBO COeTMHEHN ¢ KOBAJICHTHOM TTOJISIPHOM CBS3BIO
paBHO

A) Tpem

b) nBym

B) getsipem

11. Xumuueckas cBsi3b B MOJIEKYJIaX {030Ha U XJIOPHJIA KAJIBLUS; CEPHON KUCIOTHI U
XJIOpU/Ia aMMOHWSI; CEPHOI KHCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJIApHAst U MOHHAs

b) xoBaneHTHas OJIsIpHAS ¥ KOBAIEHTHAS HETIOJISIpHAS

B) xoBaneHTHas HeMoJIApHAs U HOHHAS

Kak BHIHO W3 TPHBENEHHOTO TMpHUMeEpa, Kakaoe ¢aceTHOe 3aJaHHe MOXKET OBITh
peoOpa3oBaHO B HECKOJBKO PAa3IMYHBIX BAPUAHTOB OJIHOTO 3aJlaHMs TECTOBOM cHcTeMbl. [Ipu
OpTaHU3aI aBTOMATH3MPOBAHHOTO TEKYIIETO KOHTPOJSI MOSBISETCS BO3MOXXHOCTH T€HEPAIUU
OO0JIBIIIOrO KOJIMYECTBA BApHAHTOB TECTa, NMPH ATOM 3aJlaHMs, MOJy4deHHble u3 (acera, OyayT
napajuIeNbHBI TIO0 COJIEPKAHUIO U TPYTHOCTH.

Haszeanue Tembl Tema 4.1 Knaccudukanus, HOMEHKIIaTypa U CTPOCHHUE
HEOPraHWYECKUX BELIECTB

Pesynbrar 0O0yueHus KiaccudumupoBats HeOpraHU4eCKre BEIIESCTBA B
COOTBETCTBHH C UX CTPOCHUEM

OO01IMe KOMIIETEHIIUU OK 0l OK02IIK 3.2

Tecm c 8b150p0M npaeujibHO20 omeema.
1. KucnotHeiMu OKCHUAaMU ABJIAKOTCSA BCC BCIICCTBA B I'PYIIIIC:
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a) Zn0, SO, , H, SO,
0) SiO,, Cl,07, P, Os
B) CO.,, A|203, Fe,O;
r) Li»O, NO, FeO
2. BemecTBo, Ha3BaHue koToporo HUTpat xkeiesa (1), umeer hopmyy:
a) FeN
6) FE(NO3)3
B) Fe(N02)2
r) FG(NOg)z
3.ConsiMH SIBIISIOTCS:
a) Alz 83’ NH4C|, H28i04
0) Al, O3 NH4 NO3, K3SiO4
B) Al ( OH); NH,4 Cl, Na,SiO4
F) A|2 53' NH4C|, K28|O4
4. K OCHOBHBIM OKCHIaM OTHOCHUTCS TPyTITia BEIIECTB:
a) SO3,HCI, CuO
0) CuO, Nay0, CaO
B) Ca0, BaO, SiO,
F) SiOz, OFz,A|203
5.K kucnoTam OTHOCUTCS TpyIiia BEIECTB:
a) H, S, HNO3,HBr
0) KCI, HCI, H, SO,
B) NH 3 HNOg y HJ
F) NaOH, H 2804 y H2 S
6. BemiecTBO, Ha3BaHME KOTOPOTO CYIb(HUT HATPHs, UMeeT PopmyITy:
a) Na,SO3
6) Na, SO,
B) Na; S
r) NaHSO,
7. OCHOBHBIM OKCHUJOM M OCHOBHOM COJIBIO SIBJISIIOTCS:
a) FeO n FeSO,
0) CaO u CaCl,
B) BaOn Ba(N03 )2
r)Ca0O u (CuOH); CO3
8. OcHOBaHNEM M KHCIIOTOM COOTBETCTBEHHO SIBIISIIOTCS:
a) HNO 3 U (NH 4 ) A|(SO4 )2
6) H, S u NaNOs
B) K 2SO3 u Ca(OH),
F) KOH n H 4P2 07
9. OCHOBHBIM MPU3HAKOM, 10 KOTOPOMY CJIOKHOE BEIIECTBO OTHOCST K KHCIIOTaM, SIBJISIETCSA
HaJIW4YMe B €0 COCTaBe:
a) KUCJIOTHOT'O OCTaTKa
0) aTOMOB KHCIIOPOJa
B) aTOMOB BOJIOpOAa
T') TUAPOKCHIIBHON TPYIIITHI
10. K amdoTepHBIM COETUHEHUSM OTHOCHUTCS TPYIITIA BEIIECTB:
a) A|2 0O 3, SIOZ , Ba(OH)z
0) Zn(OH), ,Ca0, P, Os
B) ZnO, Zn(OH), , Ca(OH),
r) Al(OH)3;, ZnO, Zn(OH),
11. Oxkcua MeTailia, KOTOPBIA B3aUMOJEHCTBYET U C OCHOBAHHUEM, U C KHCJIOTOM, SBJISIETCS:
a) aM(pOTepHBIM
11



0) HeconeoOpa3yIIUM

B) OCHOBHBIM

I') KUCJIOTHBIM

12. BemecTBo, B KOTOPOM BaJIEHTHOCTH cepsl 11, aTo:

a) CEpHUCTHIN ra3

0) cepoBOAOPOS

B) CyJib(aT Kaius

r) okcup cepsl (IV)

13. [TpupoaHOMY COCTMHEHHUIO KAbIIUs, HA36IBAEMOMY MPaMOp, COOTBETCTBYET (hopMyJia:
a) Casz (PO4 )2

6) CaCOs

B) Ca(OH),

r) CaSOq4

14. YrapHbIM ra3oM Ha3bIBaloT:

a) okcua yriepoaa (IV)

0) oxcun cepsl (1V)

B) okcup yriaepona (1I)

r) okcup azora (II)

15. OcHOBaHUs COOTBETCTBYIOT XUMHUYECKUM DJIEMEHTAM, HMEIOIINM CJICTYIOIIHE MOPSAKOBEIE

HOMeEpa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r) 6,11,12
HazBauue teMbl Tema 4.2 OU3UKO-XUMHUUYECKUE CBOMCTBA
HEOPraHUYECKUX BEILECTB
PesynbTar 00yueHus KnaccuduimpoBaTs HEOpraHUYECKUE BEIIECTBA B
COOTBETCTBHUU C UX CTPOCHUEM
OO011e KOMIIETEHITNH OK 0l OK02IIK 3.2

1. bunapHoe coelMHEHHE XUMHUECKOTO 3JIEMEHTA C KUCIOPOJIOM B CTETICHHU OKUCIICHUS —2,
B KOTOPOM CaM KHCJIOPO/JI CBSI3aH TOJILKO C MEHEE JIEKTPOOTPHUIATETLHBIM AJIEMEHTOM:

a) okcuj +

0) coib

B) KHCJIOTA

2. OCHOBHBIE OKCH/JIBI:

a) okcup cepri(VI) SO3

0) okcua Hatpust Na20 +

B) okcun azota(IV) NO2

3. OCHOBHBIE OKCH/JIBI:

a) oxcun azora(IV) NO2

0) oxcua cepsi(VI) SO3

B) okcun meau(Il) CuO) +

4. KucnoTHble OKCHIBI:

a) okcua cepoi(VI) +

6) oxcua meau(Il) CuO)

B) okcu 1uHKa ZnO

5. KucnotHeie okcubi

a) okcua amomuHus Al203

12



0) okcua nuHka ZnO

B) okcuna azota(IV) NO2 +

6. AMdoTepHBIe OKCHIBI:

a) okcua azora(IV) NO2

0) okcupn muHKa ZnO +

B) okcua HaTpust Na20

7. AM¢oTepHbIe OKCUBIL:

a) okcug menu(Il) CuO)

0) oxcun azora(IV) NO2

B) okcuJ anromMuuus Al203 +

8. I'me HaxoAsITCS HYKJICMHOBBIC KUCJIOTHI B DYKapHOTaXx:
a) B MUTOXOHJIPUSIX

0) B MeMOpaHe

B) B siApe +

9. Yro Takoe HYKJICHHOBAs KUCJIOTA!
a) Omomonumep +

0) pacTBoOp

B) HEOPTAaHUYECKOE COCTUHEHUE

10. Bce KUCIIOTHI B CBOEM COCTaBE MMEIOT KUCIOPO/I, TaK JIU JTO:

a) 1a

0) Het +

B) HE M3YUYEHO

11. Kucnotam COOTBETCTBYIOT CIIEIYOIIEE COCTUHEHUE:
a) HBr +

6) HOH

B) NaOH

12. Kucinoram COOTBETCTBYIOT CIEIYIOIIEEe COSTNHEHME:
a) Na2S0O4

0) H3AIO3 +

B) NaOH

13. Kucnoram COOTBETCTBYIOT CIEIYIOIIEEe COSTNHEHHUE:
a) CH3COOH +

6) K3PO4

B) HOH

14. Kucnotsl 00pa3yroTcs pu B3aUMOAECHCTBUHU:
a) KUCIIOTHOTO ¥ OCHOBHOT'O OKCHa

0) OCHOBHOTO OKCH/JIa ¥ BOJIBI

B) KHUCJIOTHOTO OKCHJIA ¥ BOJIBI +

15. B3aumoeicTBie OCHOBAHHUSI C COJIBIO:

a) NaOH + MgCl12 = NaCl + Mg(OH)2 +

6) NaOH + HNO3=HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmya, COOTBETCTBYIOMIAS COJTH:

a) CH3COOH

6) NaHCO3 +

B) H3AIO3

17. ®opmyna, COOTBETCTBYIOIIAS COJIH:

a) HBr

6) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyia, COOTBETCTBYIOIIAS COJIU:

a) HBr

13



0) K2S +

B) K20

19. OcHOBaHMs MOTYT BCTYIIATh B PEAKIIHIO C:

a) OCHOBHBIMU OKCHJAMHU

0) co BCeMH HEOPTaHMYECKUMH BEIECTBAMHU

B) KUCJIOTHBIMH OKCHJaMH +

20. KucnoTHbIe OKCHIBI MOTYT B3aUMOACHCTBOBATH C:

a) OCHOBaHUEM

0) conpio +

B) KUCJIOTOM

PEKJIAMA

21. KucnoTHble OKCHIBI MOTYT B3aUMOJEHCTBOBATS C:

a) OCHOBHBIM OKCHJIOM +

0) KUCIOTOM

B) OCHOBaHUEM

22. OKCcuABI COCTOST U3 KUCIOPOA U:

a) IBYX DJICMEHTOB

0) ogHOTO 3JIeMEeHTa +

B) TPEX 3JIEMEHTOB

23. BeiGepute rekcaruapokcodeppaTt HaTpusi:

a) Na2[Fe(OH)4]

6) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. HutpaT amOMUHUS B PACTBOPE B3aUMOJICHCTBYET C:
a) Ca(OH)2 +

6) Fe(NO3)2

B) KCI

25. I'mapokapOoHAT HATPHsI pearupyeT ¢ KaxIbIM U3 ITUX BEIIECTB:
a) 02 u CO2

6) NaOH u HCI +

B) CaCl2 u NaOH

26. Mexay co0oil pearupyror:

a) ruapokcua meau (II) u consnas kucnora +

0) kapOoHnat Oapus u ruapokcua meau (1)

B) TUJPOKCHU] Maruus u HUTpat ceuHa (II)

27. OcHOBaHUS — 3TO:

a) CIIOKHBIE BEIIECTBA COCTOSIIINE U3 METaJIa M KHCIOTHOTO OCTaTKa
0) CIIO’)KHBIE BEILECTBA COCTOSIIME U3 BOAOPOAA U KUCIOTHOTO OCTAaTKa
B) CIIOJKHBIE BEIIECTBA, COCTOAIINE U3 aTOMOB METaJlIa U THAPOKCOTPYIIITHI +
28. Kakoe 13 npuBeIE€HHBIX HUXKE BEIIECTB SBIISIETCS OCHOBAHUEM:
a) Fe(OH)2 +

6) CaO

B) Na2S04

29. Yro obpasyercs npu B3aumozeiictsun NaOH ¢ CO2:
a) CoJb M Boja +

0) CoJIb ¥ KUCJIOTA

B) OCHOBAHUE U OKCHU]]

30. OcHOBaHUE TUCCOLUHUPYET HA:

a) KaTHOHBI BOJAOPO/a ¥ aHHOHBI KUCJIOTHOTO OCTaTKa

0) KaTHOHBI METaJUIa ¥ THAPOKCU] aHUOHBI +

B) KaTHOHBI METaJlyIa U AaHUOHBI KUCIIOTHOT'O OCTAaTKa
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IIpakTHyeckue 3aaHUs U 324

[IpakThdeckne 3afaHusi W 3aJadyd, YacTO WCIOJIb3yeMble B KadyecTBE
TUIAKTUYECKUX CPEACTB B €CTECTBEHHOHAYYHBIX JUCIUIUIMHAX, TAKKE MOTYT OBITh
(aceTHbIMU.

3amaun, Kak W JIpyrde JUJAKTUYECKHe 3aJaHus, MOTYT BBIMOIHAITh
oOyyarolyro ¢  KOHTpojupyrouyro ¢GyHkiuu. Pemienue 3agad MOXeET
OCYIIECTBISITHCS HAa PA3IMYHBIX TUIIAX U dTarax 3aHATHI.

HasBanue TeMEbl 2.1 Turmbl XUMUYECKUX PEAKIUI

PesynbraTt 00yueHus CocTaBiATh peaklUu COEIMHEHUs, Pa3okKeHUs, OOMEHa,
3aMEeIICHHUS, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbIE PEAKIIUH
U peakluuMd KOMIUIEKcooOpa3oBaHusi (Ha TpUMepe
T'HIPOKCOKOMIUICKCOB aJIOMHUHUSI M IIMHKA) C y4acTHEM
HCOPTraHNYCCKUX BCIICCTB

OO0ume KOMITETEHITNN OK 01

3aKOHYUTH YPaBHCHHSI pEaKIui, MPOTEKaHHEe KOTOPHIX BO3MOXKHO (!);

YPaBHSATbH; Ha3BATh PEATEHTHI U MPOIYKThI PEAKLINU:
Al1203+HCIl—

Na20 + H20—
Fe + H2SO4 —
CaCO3 —
Zn+CuSO4—
BaCI2+K2CO3—
CaO+CO2—
Fe(OH)2—
CO2+H20—

.C+tH2—

. H20—

. Al + H2S04 —

. Na+O2—

14. K20+H20—

15. Cu(OH)2+H2S04—

16. Mg+H2CO3—

17. Al + 02 —

18. Ca+ H20—

19. SO3 + CO2—

20. BaO + H20—

21. Onpenenute Maccy okcuna meau (11), kotopast morpedyercs st nmomydenus: S00 r HuTpara
MeEJIH, €CJIH JIOJIsl BBIXO/1a B peakiuu B3aumoenicteus okcuaa meau ¢ HNO3 cocrasnsier 92%7?

©OoN R ODdDE

e S
W N PO

22. Onpenenute 00beM (H.y., 1) aMMHaKa, KOTOPbIA MOTYyYUTCS IPU ACHCTBUU
M30BITKA pacTBOPA TMAPOKCHAA HAaTpUs Ha 48 T kapOOHAaTa aMMOHUS, €CITU BBIXOJ B PEAKIIUU
cocrasisieT 70%?
15



23. Onpenenure Maccy CoJid, T, KOTOpasi 00pa3yeTcst IpH pacTBOPEHUH B U30BITKE a30THON KHUCIOTHI
80 r okcuna meau (I1), eciiu BeIxon B peaknuu cocraisieT 80%?

24. TIpu Tepmudeckom pazioxeHuu 1700 r HutpaTta HaTpus ObuI0 odyyeHo 174,4 1 kucnopona
(H.y.). OnpenenuTe MacCOBYIO JI0JIFO BBIXO/Ja B 3TON peakiuH.

25. PaccuuTaiiTe Maccy okcuaa Maruus, KOTopasi 00pasyeTcs mpu pas3ioKeHUH THAPOKCHIa MAarHUS
Maccoii 50 T, eciu peakius pa3ioKeHu! mponuia ¢ Beixoaqom 95,5%.

26. Kakast macca 6eH30:1a (KI') MOXKET MOJy9uThes U3 369,6 M3 (H.y.) arleTuseHa, eCiu J0Jis BEIX01a
Oen3ona coctaBmia 65% OT TEOPETUUECKH BO3MOKHOTO?

27. OnpenenuTe Maccy CIUPTA, MOTYYSCHHOTO TipH ruapaTanuu 40 1 npornmieHa (H.y.),

€CJIN J0J1s1 BBIX0J1a IPOAYKTA PEAKIIUU CO-CTABIIAET 65% OT TEOpEeTUUECKH BO3MOYXKHOTO.

28. Ompenenure OO BHIXOJA B PEAKIMH KATAJTUTHYECKOTO OKUCIICHUS aMMHAaKa KHCIIOPOIIOM,
ecym ripu okucieHnn 10 Mmosb ammuaka obpasyercst 200 i1 okcuaa azora (1) mpu H.y.?

29. ITapsr 6poma oobemMom 20 11 cMemany ¢ H30BITKOM BOJIO-POJia, B Pe3yJIbTaTe U3 CMECH BBIICIUIN
32 n OpomoBomopoma. Ompenenure AONIO BBIXOAA, %, €clii O0BEMBI Ta30B H3MEPSUIUCH TIPU
OJIMHAKOBBIX yCIIOBHSIX.

33. Oxcup kanbnus Maccoit 0,64 kr narpenu 10 1200° C ¢ mo-cTatodHoi Maccoi
okcuaa kpemuus (IV). Macca o6pa3oBaBiierocs cujimkara KajabIusl OKazanach paBHou 1,024
kr. Onpenenute BoIxon (%) peakiuu COeTMHEHHMS.

34. 3 36 r MeTaHoa ObLTO TIOJTy4YeHO 24 T AuMeTHiIoBoro 3¢upa. PaccunTaiiTe BEIXO peakiuu
JierupaTainuu

HaszBanue TeMbl 2.2 DNEeKTpoIUTHYECKas: TUCCOIMAIINS U MOHHBIN
oOMeH
PesynbTar 00yueHus CocTaBlATh ypaBHEHUS XUMHUYECKUX PEAKIIUA HOHHOTO

obOMeHa ¢ yY4aCTUEM HCOPTaHUYCCKUX BCIICCTB

OO011111€ KOMIIETEHIINH OK 01 OK 04

1. Hanucath HOHHO-MOJIEKYIAPHBIE U MOJIEKYJIIpHbIE YPaBHEHHs THIPOIN3a COJIEH:

a) cynbara xpoma (IIT) (Cr2(S0a)s),

6) cynbduaa Hatpus (NazS)

¥ yKa3aTh PEaKIHIO CPeIbl HX BOJHBIX PACTBOPOB.

2. HamicaTh HOHHO-MOJIEKYIIAPHOE ¥ MOJIEKYIISPHOE YPAaBHEHHs THIPOIN3a XJI0PH/IA
amovunns (AICh), Kak Bnmster Ha paBHOBecHe THAPOIN3a NPUOABIEHNE K PACTBOPY CIELYFOIINX
BEIIECTB:

a) xnoposonopoHoii kuciorsl (HCI);
6) rumpoxcuna kamus (KOH).

B) Hutpata Harpus (VANOs)?

3. CocTaBUThL HOHHO-MOJIEKYJISIPHOE H MOJIEKYJISIPHOE YPABHEHHUs I'HPOJIM3a KapOoHaTa

kamusi (K2CO3), Bpraucants koncranty, crenens n pH ruxposmsa com B 0,01M pacrBope.
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4. Yro mpowu3oiiieT NpH cIMBAHHH PacTBopoB xJaopuaa xkenesa (I1) (FeCh) g xapGonara
HATpHA (Na:C03)? Hammncars YPAaBHEHHUSs peaKlii B HOHHO-MOJIEKYJISIPHOI U MOJIEKYJISIPHOM
dbopmax.

5. Kakas u3 AByX cos1 €¢ii XJI0puj LMHKA (ZnCl2) yp XJIOpH Meau (CuCly) NP PaBHBIX
KOHLEHTPAIUAX B 00J1 LIleil cTeneHu nmoasepraercs ruapoansy? Orser MOTUBUPOBATH

pacyeToM OTHOLICHUS CTeleHel ruapoau3a o0eux cosei. CoctaB ¥ Th HOHHO-MOJIEKY/ISIPHbIE
M MOJIeKYJISIPHbIC YPABHEHHUSI THAPOJIM3a 3THX COJICH.

Hazpanue Tembl 4.1 Knaccudukamus, HOMEHKIATypa U CTPOECHUE
HEOPraHUYECKHUX BEILECTB

Pe3y.]'H>TaT 06y‘{eHI/I$I KHaCCI/I(I)I/II_II/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA B
COOTBETCTBUU C UX CTPOCHUCM

OO01me KOMITETEHITNN OK 0l OK02IIK 3.2

1. Beruuciuth 00beM AHOKCHA YTIIEPOa MPH H.Y., B3STOTO KOJINYECTBOM BELIECTBA 3
MOJIb.

2. Berunciauth maccy atuiiena (CoH,), 3aHnMaromiero npu H.y. oobem 28 J1.

3. Berancnuth 00BEMHYIO JIOJTIO MeTaHa B cMecH, cocTosmei u3z 30 1 merana, 5 1 3TaHa u 2
71 Bostopoaa. O6beMbl ra30B U3MEPEHBI IPU OJIMHAKOBBIX YCIOBUSX.

4. VImeetcs ra3oBasi CMECb, MacCOBBIE JIOJU T'a3a B KOTOPOUH paBusbl (%): MmeTana — 65,
Bojopoaa — 35. Onpeaenure 00beMHBIC JTOJIM Ta30B B 3TOM CMECH.

5. BEIMHUCIUTH MacCOBBIE JIOJU Ka)XI0TO U3 DJIIEMEHTOB, BXO/ISIINX B COCTAB YIJIEBOJ0PO/IA,
dhopmyna koroporo CgHio.

6. 3 Hedtn monmyvaror OeH3MH (MaccoBasi A0 ero B HeTu cocramiseT 25%) U Ma3yT
(55%). llpu nanpHeiiei nepepaboTKe Ma3zyTa MOJIYyYaOT elle HEKOTOPOe KOTUYECTBO OCH3MHA
(60% ot maccel MazyTa). Paccumnraiite Maccy OeH3MHA, KOTOPBIN Oyzer noxy4deH u3 HehTH
maccoi 200 kr.

HaszBanue Tembl 4.1 Knaccudukanus, HOMEHKJIATypa U CTPOCHHUE
HEOPraHMYECKUX BEIIECTB

P€3y.]'IBTaT O6y‘IeHI/ISI KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHUYCCKUEC BCIICCTBA B
COOTBETCTBUU C UX CTPOCHUCM

OO01IMe KOMIIETEHIIUU OK 0l OK 02 [IK 3.2

3amanue 1. BeiOepute OKCUABI U3 CIICTYIONINX BEIICCTB.
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H.SO, SO; Fe,O; CO, H,SiO, CaCoO;, CaO CO;,
SiO, NaOH Al(OH), Mn,O;, FeO SO, N.Os Na,O
3apanue 2 OTHecUTe NPUPOY OKCHA0B. OTBETHI 3aIUILIUTE B TAOIHILY.
Na,O SO, K,O CuO CrOs Mn,O, SiO, N,Os
CaO SO; P.Os FeO MnO AlLO, BeO Fe,O,
OCHOBHblE KUCIOTHbIE amdoTepHbIe
3aganue 3. HazoBuTE OKCUIBI.
1 BapmaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
Mn, O, Ag. O Cr,0; N, O;

CO, N ,Os Fe .0, BaO

Pb02 CUZ O CI 207 CO

BeO SO FeO Sno,

N .0, Zn0O Cl .0 Al 205

P 203 NOZ Mgo NO

SO, CrO, P .0s BeO

HazBauue teMnl

7.1 Knaccudukanusi, ctpoeHre 1 HOMEHKIIaTypa
OpraHNYECKHUX BEIIECTB

PesynbTar 00yueHus

KnaccudumupoBars opranudeckue
COOTBETCTBUH C UX CTPOCHUEM

BCIICCTBA B

OO01IMe KOMIETEHIIUU

OKO0IIIK2.6 IIK4.3

1 3amanue

1. Hanumute cTpyKTypHBIE (hOPMYIIbI COETUHEHH 10 UX Ha3BAHUSM:
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a) 2,5-TMMEeTHITEeKCeH-3;

0) 2-MOHOMETHJI-3,5- TUMPONTUITHOHAH,;

B) 2,5 - tuMeTus - 3-HUTPOTCKCaH;

r) 2,3-1UXJI0PreKCaHoBast KUCIOTa;

1) 2 - aMuHOOYyTaH.

2. Hammummre cTpyKTypHBIE (hOpPMYIIBI BCEX COSTMHEHUI COCTaBa:

a) CeHyo;

6) C5H110H;

B) C5H11N02.

3. "Tperuit mumrHMHA"

a) aJIKUH, HUTPOCOCIMHCHMS, aJIKCH.

OTBeT: HUTPOCOCTUHEHUS

0) OyTeH-2, IeHTeH-3, OyTaHab.

OtBet: OyTanalb

B) IIEHTHH- |, MEHTaIUeH-2,3, TIEHTaH.

OTBeT: IeHTaH

4. TTonOepuTe K TEKCTy TMPABUIBHBIA TEPMUH OMNPEICICHUS TOHSTHS:
a) e . - BEIIIECTBA, OJJMHAKOBBIC TIO COCTABY, HO Pa3HbIC MO CTPOCHHMIO.

0) oo - 9TO PSIi COEIMHEHUH, CXOIHBIX 110 CBOEMY CTPOEHUIO U XUMUYECKUM CBOMCTBAM,
KOTOpBIE OTJIMYAIOTCS APYT OT ApPYyTa IO COCTaBy MOJIEKYJ Ha OJIHY WU Heckoiibko Tpymnn CHo.

B) ............. - 9TO U30MCPhI, OTINYAOIIHUEC MTOPAAKOM COCANHCHUA aTOMOB.

13 JROR MPEACTABIAET COO0 COBOKYITHOCTh HECHCTEMATHUYECKUX HCTOPUICCKH
CJIO’KUBIIMXCS HA3BAaHUM OPTAaHUYECKUX COCIMHEHUM.

b1 | IOV - 9TO SIBJIEHUE CYIIIECTBOBAHUS BEUIECTB, UMEIOIINX OJIMHAKOBBIN KaUeCTBEHHBIN 1
KOJIMYECTBEHHBIN COCTaB, HO Pa3JIMYHOE CTPOCHUE U pa3HbIE CBOWCTBA.

OTBeT: U30Mephl, FOMOJIOTMYECKUHN PsilI, CTPYKTYpPHBIE H30MEpPbI, TpaBUaIbHasi HOMEHKJIATYpa,
U30MEpHs.

5. BcraButh IMPOMMYIICHHBIC CJIOBA B TCKCT

Br16paTh camyio JUIMHHYIO YTJI€BOJIOPOJIHYIO LENb U IPOHYMEPOBATH aTOMBI

(yrnepona)B Hell. Hymepanuio HauMHAIOT ¢ TOTO KOHIIA LENH, K KOTOpOMY OJmxKe
CTOUT (panukan). Hasate panukaisl B ( andasutHom) mnopsake. Ilepen
Ha3BaHUEM Ka)XJOro pajuKaja yKas3aTh (HOMep) aTOMOB yTIJepoja, ¢ KOTOPbIMU
CBsI3aHbl TAKUC paJuKaJIbl.

6. BeIOpaTh MpaBUIIbHBIEC YTBEPIKICHHS:
a) Lluc-TpaHc-u30MepHst XapaKTepHa IS COSANHEHUH, COePIKAIINX ABOMHYIO CBS3b MU UKL
6) M3omMepsl - BemiecTBa, OAMHAKOBBIE 10 CTPOSHHIO, HO Pa3HbIE 110 COCTABY.

B) CTpyKTYpHBIMHU Ha3bIBAIOTCSI U30MEPHI, OTINYAIOIINECS OPSIKOM COEIUHEHHS aTOMOB.
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r') ATOMBI B MOJICKYJIaX COSUHEHBI JAPYT C IPYTOM COTIIACHO UX BaJICt THOCTH.
OtBet: ABI'

7. YKaXuTe, Kakue U3 TePEUNCACHHBIX COCAMHCHUH SBIISIOTCS OPTaHy YECKUMU:
a) NapSO0s; 6) CsHs; B) C.HsBr; 1) CO,?

OrtBer: 0,8

8. HazoBuTe mpuBeieHHBIC HIKE YTIIEBOOPOIBI TI0 MeKayHapoaHoi HomeHkinarype [UPAK:

CH;

CH: - CH - CH: - CH- CH;

CH;
a)
CH;
|
CH;— CH, - C — CH- CH,0H
|
. CH; CH;
CH;—CH, CH, - CH;
.
CH;—C — C — CH- CH, - CH;
o
) CH; CH; CH;
CH;

CH;-C — CH-CH; - CH; - COOH

CH;

2 3agaHue

1. BeBeaure dhopMyiry BemecTBa, conepxkamniero 82,75% yrnepona u 17,25% Bogopona.
OTHOCHTEbHAS TUIOTHOCTD MAa®B 3TOTO BEIIECTBA MO BO3AYXY paBHa 2.

Hano (yrieBogopon)
m(BemiectBa) =4,2 T
m(COy)=132r
m(H,0)=54r
D posn. (BemecTBa) = 2,9

BriBecTu MONEKyISIpHYIO (OPMYITy BEIIECTBA.
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2. Beseaure hopmyity BemiecTsa, conepxkamniero 81,8% yranepona u 18,2% Bogopona. OTHOCHUTEIBHAS
TUIOTHOCTB MApOB 3TOTO BEIIECTBA 0 BOJOPOIY paBHA 22.

Hano (yrieBoaopon)
m(BeniectBa) =4,3 1

m(COz)=13,2r
m(H20)=0,7r
Du, (BemectBa) = 43
BoiBecTu MosekyisipHyto GopMyJTy BELIECTBA.
3 3amanue
1. Cepoyriepon conepxut 15,8% yranepona no macce. Kakosa mpocreiiias popmyra 3Toro
BelecTna?
2. Comepxanue yriepona B yraeBogopone coctasimsier 83,33%. IlnoTHOCTH mMapoB
coeMHeHus Mo Bojopoay — 36. KakoBa monekynsipaas popmyna yriesogopoaa?
3. Hekotopas kuciora coaepxut Bojgopon (2,2%), non (55,7%) u kucnopon (42,1%).
Ornpenenure NpoCTEHIIyI0 POPMYITY STOM KUCTOTHI.
4. TInoTHOCTB MApOB MO BO3AYyXYy HeKoToporo ankaHa 4,414. KakoBa dopmyna ankana?
5. Coxrmu 7,2 T yraeBogopoja. ITIOTHOCTH ero mapoB mo BOJOPOIY cocTaBisieTr 36. B
pesyibpTaTe peakiuu obpaszoBasiock 22 1T okcuaa yriaepoaa (IV) m 10,8 t Bompl. Kakoa
MoOJIeKyJIsipHast (hopMyIia CoOeTMHEHUs?

Haszeanue tembl 7.1 Knaccudukanusi, cTpoeHrne 1 HOMEHKIIaTypa
OpraHWYECKHUX BEIECTB

Pesynbrar 0O0yueHus KnaccudumupoBars opranudeckue BEIIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

OO011111e KOMITIETEHIINH OKO0IlIIK2.6 IIK4.3

3anaya 1. ['a30Bast cMech CONEPKUT dTaH, STUIEH U aneTwieH. Kak 10ka3arh NIpucyTCTBUE B
JAaHHOW CMECH KaXkJ1oro u3 razoB? Hanummre ypaBHEeHUsI HEOOXOAMMBIX peaKLni.

3amaya 2. BplaenuTe B 4MCTOM BHJE€ KOMIIOHEHTBI CMECH, COCTOSIIEW W3 alleTUIICHA,
MporeHa u npomnana. Hanumure ypaBHEHUS] HEOOXOAUMBIX PEaKIuil.

3anaua 3. U3BectHO, uTO 1,12 11 (H.y.) CMECH alleTUJIEHA C 3TUIIEHOM B TEMHOTE MOJIHOCTHIO
cBs3biBaercs ¢ 3,82 miu O6poma (= 3,14 r/mi). Bo ckonbko pa3 yMeHbIIUTCA 00BEM CMECH MOcie
MIPOMYCKaHUs €€ Yepe3 aMMHUAvHbIi pacTBOp okcuaa cepedpa’?

3anada 4. ['a3, BRIACIMBIIMIICS TIPU CTOPAaHUU cMecH O€H30J1a U IIUKJIOTEKCeHA, POy CTHIIN
yepe3 u30bITOK OapuToBOi Boabl. Ilpu stom momyumnm 35,5 r ocaaka. Haiiaure mpoueHTHBIN
COCTaB MCXOJHOW CMECH, €CITU TaKOE XKe €€ KOJIMUeCTBO MOXeT obecuBeTuth S0 I pacTBOpa Opoma
B TETPaxXJIOpUJE YIiepoia C MacCoBOi nomeit 6poma 3,2%.

3agada 5 Hanummure ypaBHEHUS XMMHUYECKHX PEAKIUH, MOATBEPKIAIOIINX F€HETUYECKYIO
CBSI3b MEX/Yy KJIACCAMU OPTaHUYECKUX COeTMHEHUH B cxeme 6. Pe3ynbrar oOcyaure ¢ coceioM 1o
napre.

AJIKaHB> AJIbAETrnabI

CH4 + 02 KaTt. —™> + HzO
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Anbaernabl— Kap6oHOBblIe KUCMNOTbI

+ Ag,0O t, aMMHAYHBIN p-p —>

Cnuprtbl—Anbaernabl

Anbaermabl—-CnupThbl

+ H, t, kaT. —> CH,—CH,-OH

CnupTtbl— NanoreHNponsBoOAHbIE yrrneBoaopoab!
ManoreHnpounsBoAHbIe yrinesoaopoab—> Crvpibi
AnkaHbl—TanoreHnpounsBoHbIe yrrnesogopoabl
FanoreHnpousBop,HbleyrneBop,opop,bl —» AnNKaHbI
AnkeHbl—+» NanoreHnpounsBoAHbIe yrneBoaopoabl

ManoreHnpousBoAHbIe yrneBoaopoab—»> AneHbl

3ajnada 6 3anuiuTe ypaBHEHUS PeaKLUi, WLTIOCTPUPYIOLIUX CIEIYIOIIUE IEPEXOIbL:

I v

a) Fe — FeCl; — Fe(OH); — Fe,0; — Fe — FeSO; —

—> Fe(OH), — FeO — Fe;

6) S —> S0, —> S0, —» H,80, —> 80, — S;

BaSO,
B)N,— NH; — NO—> NO, — Hfo3 —> NO, —> N,;
NaNO,

r) 8i — Si0, — Na,8i0, —> H,Si0; — Si0, — Si —
— Mg,Si — SiH, — SiO0y;

I v

Z)Na —> Na,0, — Na,0 —> NaOH —> Na,CO; —

—> NaHCO,— NaNO, —> NaNO,.

+

2Ag|

H.O
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3anaya 7 3anuiuTe ypaBHEHUs peakluii, WIITIOCTPUPYIOIINX CIEAYIONINE PEBPAIICHUS:

0
FZ
a) C— CH, — C,H, — CH;—C___—> CH,CO0H —>
H
40
— cH,—¢_ — C,H,0H —> C,H,;
O_C2H5
0
6) C— Al,C;— CH,— CH,0H — H—C___—>
H
S T
“OH 2
0

Z
— CH,— C<H — CH,COOH —> CO,—> C.

3amada 8§ Onpenenure MIOTHOCTh METaHa MO BOJOPOTY.
3anaua 9 Onpeaenute IIOTHOCTh MIPOMUIICHA MO T'EITUI0
3anaya 7 Onpenenure IIOTHOCTh NApPOB ATAHOJA 110 BO3AYXY.

IIpakTuKO-OpHEeHTHPOBAHHDIE 3aJaHUS

[IpakTUKO-OpHEHTHPOBAHHBIE 3amaHus (KaKk TEOpPETUYECKHEe, TakK u
pacyeTHbIC), HANIPABJICHBI HA PA3BUTHE PE3yJbTATOB OOYUYEHUS] OCHOBHOTO MOIYJIS
(paznensl: «OCHOBBI CTPOEHUS BelecTBay, « CTPOCHHE U CBOMCTBA HEOPTaHMUECKHUX
/ ~ opraHmueckMx  BemecTB», «KuHeTmueckme W TEPMOAMHAMHUYECKHE
3aKOHOMEPHOCTH TPOTEKAHMSI XUMHUCCKUX peaKmuiiy, «JlucmepcHble CUCTEMBI») U
BBISIBJICHHE XUMHUYECKOM CYIIHOCTH OOBEKTOB MPHUPOIBI, MPOU3BOJICTBA M OBITA, C
KOTOPBIMU YEJIOBEK B3aUMOJICHCTBYET B TPOIECCE MPAKTUUCCKOW EATEIHHOCTH
(IpUKIaTHON MOJIYJIb).

[TpakTHKO-OpHEHTUPOBAHHEIC 3aJlaHus MO>KHO OTIPEACTUTh KaK
Mearoruyecku  nepepaboTaHHbll  ¢parMeHT NpodhecCUOHATBHOM eI TeIbHOCTH
cnermanucta. OHU  pa3pabaThIBAlOTCS Uil TPOBEPKHM 3HAHUKW H  yMEHUU
oOydJaronmxcst JACMCTBOBaTh B MPAKTHUYECKUX, HETHIHYHBIX, KCTPEMAJIbHBIX U
Apyrux cuTyamusx. l[lpuw wW3ydeHWUW  JUCHUIUIMHBI  «XUMHUS»  MPAKTHUKO-
OpPUCHTHUPOBAHHBIC  3aJaHUS  MPUMEHSIOTCS  JUIS  aKTUBH3alMu  y4eOHO-
MO3HABATEJIbHOM 1eATEIbHOCTH 00yUYaIOTXCA.

HasBanue Temel 1.2 Tlepuoanueckuii 3akoH u Tabmuma .M.
MenneneeBa

Pesynbrar 0Oyuenus | Xapakrepu3oBaTb XUMHUYECKHE SJIEMEHTbI B
COOTBETCTBHHU C UX MOJOKEHUEM B
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MEPUOIUYECKON CUCTEME XUMUYECKUX SJIEMECHTOB
JI.1. MenneneeBa

OO011e KOMIEeTeHINN OK 01

1. Pacnpenenenue 3J€KTPOHOB B aTOME IO DHEPreTHYECKUM ypoBHAM 2, 8, 4. Onpenenure,
Kakoil 310 snemeHT. [IpuBeaute Gopmysbl ero BHICIIErO OKCHIA, TUAPOKCUAA U BOJOPOIHOTO
COCUMHEHMS.  YKaXuTe  xapakrep  coeauHeHuid. [lpuBenure  ypaBHEHUsS — peakiMid,
WUTIOCTPUPYIOIINE CBOWCTBA 3TUX COCAMHEHUI.

2. Hanumure ypaBHEHHs peakiMii amfoMuHus co cieayromumu BemniectBamu: Cl2, 02, S.
JUist KaKJ10M peakliu COCTaBbTE AJIEKTPOHHBIHN OallaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEIb.

3. C KakuMU W3 TIEPEYUCIICHHBIX BEIIeCTB OyjaeT B3anMojelcTBoBaTh okcui docdopa (V):
HCI, Ba(OH)2, SO2, H20, Li20? IIpuBeaute ypaBHEHHUs] BO3MOXKHbBIX PEAKIMi B MOJIEKYISIPHOM
Y HOHHOM BHJIE. Y KOKUTE XapaKTep KaXKI0ro OKCHIA.

4. IlpuBeauTe ypaBHEHUS pEaKIHii, C MOMOILBIO KOTOPhIX MOXKHO OCYIIECTBUTH CIIEIYIOLIUE
MIpeBpaIeHUs:

Ca — Ca0O — Ca(OH)2 — CaCO3 — CaO.

Haszsanue TeMbl 4.2 OU3NKO-XUMHUYECKHE CBOMCTBA
HEOPTaHMYECKUX BEIECTB

Pe3ynbraT 0oOydyeHus: | YcraHaBiIuBaTh 3aBUCUMOCTD busuKo-
XUMUYECKUX CBOMCTB HEOPTaHMYECKUX BEIECTB
OT CTPOCHHS aTOMOB M MOJICKYJ, a TaKXe THIIa
KPUCTAJUIMYECKON PELIEeTKU

OO0mue KOMIICTCHITUH OK 01, OK 02 TIK 3.2

1.HamucaTh ypaBHEHHSI XUMUYECKUX PEAKITHI, K OyKBaM T U J| COCTAaBUTh HOHHBIC (DOPMBI:

a) H,SO4 + Mg 6) Na;O + HBr ) H,SO3 + CaO r) CaCO3 + HCI 1) AICI; + AgNO3

e) Ba(OH)z + SiO,

2. OCyIIeCTBUTD MEPEXOIbI: KaTui — OKCHJ Kallus — TUAPOKCH]I KaJusi — CyJb(dat Kamus

3. 3agada: CKOJBKO KT HATPHS MOTPEOyeTCs ISl pEakiuu B3aUMOICUCTBUS C 16 KT cephl,
conepxarient 25% npumecei, ecimu cxema peakuuu: Na + S — NapS

4. HammcaTth ypaBHEHUS] XUMUYECKUX PEAKIUH, K OyKBaM T U J] COCTaBUTh HOHHBIE (DOPMBL:

a) H,SO4 + Mg 6) Na;O + HBr ) H,SO3 + CaO r) CaCO3 + HCI 1) AICI; + AgNOs

e) Ba(OH)z + SiO,

5. OCyIIeCTBUTE MIEPEXOIbI: KAJTUH — OKCHJT KT — THAPOKCHU KU — CyJIb(haT Kans

6. 3amada: CKOIBKO KT HATPUS MOTpeOyeTcs ISl peakiiuu B3auMOICUCTBUS ¢ 16 KT cephl,
conepkanient 25% npumeceii, eciau cxema peaknuu: Na + S — NapS

HasBanue Tembl 4.3 U nenTudukarms HEOpraHUIECKUX
BEIICCTB

Pesynbrar oOyuenus | OOOCHOBBIBATH  3HAUYEHWE U NPUMEHEHHUE
HEOPTaHWYECKUX  BEMIECTB B  OBITOBOH U
MPOU3BOJCTBEHHOW JIESATEIBHOCTH 4YEJIOBEKa HX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMU
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OO01e KOMIEeTeHIH OKO01IIK 3.2

1. Hanucate xumudeckue (GopMysbl BEMIECTB, HAXOASAIMIMXCS B TpeX Kojbax, ecnu: 1)
pacTBOp U3 MEPBOU KOJIOBI OKpAIIMBACT IUIaMs B JKENTHIN, a U3 BTOPOil — B ()MONIETOBBIN 1IBET; 2)
MpU HarpeBaHuu oOpasua u3 Tperbei komdbl ¢ NaOH mosBuics 3amax amMuaka; 3) mOpu
npuiauBaHun pactBopa AgNO3 Bo Bcex oOpasuax BBINATM OCaJKH OEJoro IBeTa, MpUYEeM B
o0pa3siie u3 TpeThel KOOI 0CaJ0K PACTBOPWIICS MPH 100aBIICHUU BOJIBI; 4) 100aBJICHHUE pacTBOpa
BaC12 cnoco6cTBOBaNO BBINIAAEHNIO OETBIX OCAZAKOB B 00pa3iiax M3 BTOPOU M TPEThed KoJo; 5)
npuiuBanue pactBopa HCI mpuseno k OypHOMY BBIICIICHHIO Ta3a B 00pasile U3 BTOPOM KOJIOBI,
IpUYeM STOT ra3 BbI3Basl nomyTtHeHue pactBopa Ca(OH)2. OTBeT moATBEPAUTH YpaBHEHHUSIMHU
COOTBETCTBYIOIIUX PEAKIUN B MOJIEKYJISIPHOIM 1 MOJIEKYJISIPHO-MOHHOM (popme.

2. B uetbIpex konbax 0e3 3TUKETOK COAEPIKATCsl PACTBOPHI CIEAYIOIIUX BELIECTB: COJISTHOU
KUCJIOTHI, XJopuaa 6apus, cynbgata kanus, pochara kanus. Mcnonb3ys JONOTHUTENBHO PACTBOP
AgNO3, onpenenuts, B KaKOH UMEHHO KOJIOE COJIEPKUTCS KaXI0e U3 yKa3aHHBIX BenlecTB. OTBET
MOJATBEPJUTH YPAaBHEHUAMH PEAKLUil B MOJICKYJIIPHON U MOJIEKYJISIPHO-UOHHOH (hopMme.

3. B mate npoOupok, comepikanmx pacTBOpsI XinopuaoB kamusi, menu (1), Oapus, anroMuHus
u xkenesa (III), no6aBunu pactBop NaOH. YkazaTe, B Kakux MMEHHO MPOOUPKAX HAXOIMIUCH
JaHHBIE COJIM, €CJIM B MEPBOM NMPOOHMpKE BhINAI OCAJOK OENoro IBeTa, B YETBEPTOM — rosyboro
1[BETa, B MATOI — Oyporo 1BeTa, a BO BTOPOI U TpeTbel ocajka He oOpa3oBanoch. [Ipu momoru
KaKOro peareHTa MO>XHO OIpe/IeIUTh COCTaB COAEPKUMOI0 BTOPOM U TpeTheil mpodupok? OTBeT
MNOJATBEPAUTh YPAaBHEHUSMHM COOTBETCTBYIOUIMX PEAKUUH B MOJEKYJISPHOM M MOJEKYJISPHO-
HMOHHOH (opMe.

4. B matb mpoOUpOK, colepKaimux pacTBopbl cynbdaros Hatpus, mapranua (II), mean (II),
amomuauss U xpoma (III), noGaBunu pactBop NaOH. Vkazare, B Kakoli MMEHHO IpOOUpKE
HAXOJUTCS Ka)/asi COJib, €CJIM B YETBEPTOM MPOOUPKE BBIMAI OCAIO0K TOJIyOOro IBETa, B TPEThEH
— CHHEBATO-CEPOro IBETA, B IEPBOM U MATOM MPOOUpPKax — OEI0oTo 1BETa, MPUIEM 0CAIOK B TISATOM
npobupke pactBopuiics npu godasieHuu u30biTka NaOH, a Bo BTOpoil mpoOupke ocaaka He
oOpa3zoBasiock. OTBET MOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIINX PEAKIIMI B MOJIEKYJISIPHON U
MOJIEKYJISIPHO-UOHHOM hopme.

Ha3panue Tembl Paznen 5. Kunernueckue u TepMOJMHAMUYECKHE
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKHUX
peakiuii CKOpOCTh XUMHUYECKUX PEaKIIUH.
XUMHYECKOE PABHOBECHUE

PesynbraT 0OyueHnus | OOOCHOBaHME U3MEHEHHUSI CKOPOCTH TEUCHHS
XUMUYECKUX  peakiui, ©uX  0OpaTUMOCTH.
Oco0EeHHOCTH XMMHYECKOTO PaBHOBECHS.

OOmme KoMIEeTEHINU OK 01, OK 02 TIK 3.2

3aganue Nel. (2 Ganna)

[IpemyioxuTe COCOOBI YCKOPEHUS PA3I0KEHUS OBITOBBIX OTXOJIOB, UCIIONB3YST U3YUCHHBIC
BaMU (paKTOPBI, BIHSIOIINE HA CKOPOCTh XUMUYECKOH peakiuu. OTBET 000CHYMTE.

3aganue Ne2. (2 Gama)

[TpoBenuTe mOMa MPOOIEMHBII SKCIIEPUMEHT

Kynure B anteke pacTBop nepekucu BoJoposa. Bo3sMmure kycouek oTBapHOro kapTodens
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U Kycodek cbiporo. Ha kaxaplii HaneiiTe HEMHOro MepeKucH Boaopona. UYto Habmromaere?
[Touemy? IlombITaiiTech OOBSICHUTH HAOIIOJaeMEIE.

3ananue Ne3. (2 6a1a)

3HaHue BIUSHHUS PA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM PEAKIUU IIHUPOKO
MpUMEHsIETCS B MPOMBILUICHHOCTH. Hampumep, nepBasi cTaaus MOJIYYEHHUS] CEPHOM KHUCIOTHI B
MIPOMBIIIJICHHOCTH - OOKHUT KEJIe3HOr0 KoJIde1aHa

4FeSZ(TB)+ 1102(;) = 2Fezo3(TB) + 8802(;) T+Q

[Mpemtoxxute MEHUMYM 2 (hakTOpa, KOTOPHIE MOTIIH OBl YBEIMYUTH CKOPOCTh XUMHUECKOM
peaKIuH.

3aganue Ned Dkenecc-Tect (5 0a/1710B)

1) 3auem HaM g0Ma HysKeH X0a0 mIbHUK? (C TOUKH XUMUKA)?

2) Ilouemy B 1a0OPAaTOPHBIX YCIOBHAX JUIsl IIPOBEACHUS PEAKLUH THIPOIIN3a CaXapo3bl
pacTBOp HY)KHO KUIISITUTH , a B MUIIEBAPUTEIBHOM TPAKTE 3TA PEAKIUs UIET IPH t36,6°Cu
ropasno osictpee?

3) [Touemy CKOpPOCThH PEeaAKIMU TOPEHUS BEIIECTB B KUCIOpoae Oosblie, yeM B Bo3ayxe? (B
BO3/yX€ Kucioposaa Bcero 21%, cooTBeTcTBEHHO B yUCTOM O BEIIECTBO CropaeT ObicTpee.)

4) Ha xakoM MPHHIMIIE OCHOBAHO TYIIEHHE KOCTpa pa30pachlBAHUEM TOPSIIUX IPOB?
(CxopocTh ropeHHMs TeM BbIlle, YeM Oojbiie V W MEHbLIE S TMOBEPXHOCTH CrOpPaeMoro
MaTtepuana.)

5) XKene3o okuciseTcs 1 Ha BO3IyXe, U B Kuciopoje. [loueMy OHO TOpPUT B KUCIOPOJE U
He TopuT Ha Bo3ayxe? (KoHIeHTpaIusi KUCIioposia B BO3yXe HIIKE, YeM B YHCTOM KHCIIOpOJIE,
U1l OKMCJICHUS €T0 XBATaeT, a /I TOPEHUs- HET.)

3apanue NeS. (5 6ayioB)

Haiite xapakrepuctuky peakiuu 2SO, +0; 2503 +Q:

a) M0 YKCIY ¥ COCTAaBY MCXOIHBIX BEIIECTB U MPOIYKTOB PEaKINH (PEaKIus COSTUHEHHS);

6) no TermyoBoMy PQEKTy (IK30TepMUIecKas);

B) 110 U3MEHEHUIO CTENeHEeW OKUCIeHUSI (OKUCIUTEIbHO-BOCCTAHOBUTENbHAS);

I') IO UCTIOJIb30BAHUIO KaTalu3aTopa (KaTaTuTHYECKas);

) TIO HarpaBJieHUto (0OpaTumasi).

6. B cTopoHy Kakoi peakiiuu mNpon30MIET CMellleHne paBHOBECHUS B CIIEIYIOIINX CHCTEMaXx:

1) 4HCI+0, <> 2H,0+2Cl,, 4H,, <0,

2) 314(1() + O([‘) <> C(F) + ZP(D, AHx,p.: 34,55 K,ZZJ:‘C

IIPU: @) YBEJIMUECHUH JIaBJICHUS;

0) yBenMYeHNH 00bEMa;

B) YMEHBILICHHH TEMIIEPATyPhI:

7. Kak HY>XHO WM3MEHUTH JaBleHHE, 00BEM, W KOHIEHTPAIMU PEearupyrolinuX BEIIECTB B
cucreMe COn+HOnq) <> COq)tHzg) ,4TO0Bl yBEIMYHUTH BBIXOJA MPOAYKTOB pPEaKLUU?
Omnpenenure 3HaKk AH oOpaTHON peakiyu, eciau U3BECTHO, YTO NMPH YBEIUYEHUH TEMIIEpaTypbl
paBHOBECHE CMECTUIIOCH BIIPABO.

Kak nmoBnusieT Ha paBHOBECHE CIIEAYIOMINX PEaKIIHA:

2H2(1’)+02(]") > ZHZO(D, AHxp = —433,6 x/loc;

CaCO3(1<) > CaO(K)+C02(p) , AHxp = 179,0 ke

a) MOBBIIICHUE TEMIIEPaTyPhI;

0) MOBBIIICHUE TABJICHHS?

OTBeT NMOSICHUTG.

8. [ToueMy nipu U3MEHEHHH JTaBIICHUS CMeNIaeTcs paBHoBecue cucteMbl 2H,0 + Op <>

2H,0 u He cmemaercs paBHoBecue cucteMbl Ny + O, <> 2NO? Hamucarh BbIpakeHHE st
KOHCTAHTHI paBHOBeCI/IH Ka)I(IIOfI 13 JAaHHBIX CUCTEM.
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HaszBanue Tembl 7.3 Unentudukaius opraHM4ecKux BEIIeCTB,
WX 3HaYCHHE W IPUMEHEHHUE B OBITOBOM 1
MIPOU3BOJACTBEHHOM

NEATEIbHOCTH YEJIOBEKA

Pesynbprar oOyuenus | OOOCHOBBIBATH  3HAUYE€HWE W MPUMEHEHHUE
HEOPraHUYECKUX  BEIIECTB B  OBITOBOW W
MPOU3BOJCTBEHHOW JESATEIbHOCTH 4YEJIOBEKa HX
(hU3UKO-XUMHUUECKUMH CBOMCTBAMU

OO01111e KOMIIETEHIINT OK 01,OK 02 OK 04 IIK 4.3

1. Kap0okcurepanus

A 3HaKOMO JIM BaM IMOHATUE «KapOokcutepanus»? B TepaneBTuueckux nemsx
UCHOJB3YIOT razoobpasHoe BeimiecTBO. Ilo 3Toll mpuunHe NMOAOOHYIO METOIUKY
Ha3bIBAIOT «Ta30BBIMM YKOJIAMH». OJTa METOJHMKA HCIHOJb3YeTCS [UIsl JIEYEHUS
CEpJIEYHO-COCYIUCTBIX  3a00JIEBAaHMI,  IMOBBILIEHUS  AIACTHYHOCTH  KOXKH.
[ToBbIlIEHNE COZEpKAHUS ITOTO ra3a B KPOBU FOBOPUT O HEKAYECTBEHHON (DYHKIIUU
kpoBu. Camoe yAMBUTEIBHOE, YTO OHO HCIIOJIB3YETCS B TBEPAOM BUJIE B MUIIEBOI
MPOMBIIUICHHOCTH U1 XPaHEHHs U TEPEeBO3KH MPOIYKTOB: PpBIOBL, Msca,
MOPOKEHOTO.

3ananue

Bri0epure 01MH NpaBUJIbLHBIH OTBET:

1. O kakoM BemiecTBE UIET Peyb?

A) yriexkuciblii ra3

b) kucnopon

B) ammuax

2. KaknuMu XMMHYECKUMHU CBOMICTBAMH 00JIa1a€T PTO BEIIECTBO?

A) KUCTTOTHBIMHU

b) ocHOBHBIMU

B) amdorepubimu

3. C 9yem MOXeT BCTyHaTh BO B3aUMO/IelicTBHE?

A) c BOJ10}, OCHOBHBIMHU OKCHJaMH, IIE€JI0YaMH, HEKOTOPBIMU COJIIMH

b) ¢ BoaoM, KUCIIOTHBIMH OKCHJIaMHU, LIEJI0YaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bo#0#i, KUCIIOTHBIMH OKCHJIaMH, KHCIIOTAMHU, HEKOTOPBIMH COJISIMU

4. C moMOUIbI0 KAKOTO BEIIECTBA €r0 MOXKHO OOHAPYKUTh?

A) denondranenna

b) 6pomHoii BoabI

B) u3BecTKOBOM BOABI

5. [IpuBenure GakThbl, KOTOPbIE TOKA3bIBAIOT OTPULATEILHOE BIUSHUE 3TOTO
ra3a Ha >KeJIyJJOYHO-KUIIEYHbIN TPAKT YEJIOBEKA.

2. IloBapeHHas coJib

N3BecTHO, yTO B MHpe no0bIBaeTcs npumepHo 100 MuinoHoB TOHH
MMOBapEHHOU coJiv B roJ1. Ha nuieBsie Hy bl pacX0ayeTCsl OKOJIO OJHOM
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YeTBEPTON YacTH 3TOro Kojaudectna. Kyna xe uaer octanbHasi Cob?

IToBapenHasi coyib COBEPIICHHO HEOOXOAMMAa MPH MPOU3BOJICTBE MSCHBIX U
pPBIOHBIX  KOHCEPBOB, OHA HCIOJB3YETCS B  METAUIyPrH4ecKOM  oTpaciu
IPOMBIIUICHHOCTH, NpHU 00pabOTKE MEXOB M Ppa3IMYHBIX KOX, B IMpoIlecce
OPUTOTOBJICHUS] MbLIa, HWIAET JJIs TOJYYeHHS KaJIbIMHUPOBAHHOW  COJBI,
npuMeHsieTcss B MeauimHe. OCHOBHOM MOTPEOUTENb COMM — XUMHUYECKas OTpacib
MPOMBINIUICHHOCTU. B 3TOW 00JacTH HWCHONB3yeTcs HE TOJIBKO camMa COJib, HO U
3JIEMEHTHI, COCTaBIISIOIIME €e. B mpouecce 3JeKTpolsin3a €€ pacTBOpa MOJYyYaroT
XJIOp, BOAOpPOA W eakuid Hatp. M3 pacTBOpa €IKOro Harpa MOIYy4YarT TBEPAYIO
ienoub — kKaycTuk. CoeluHsIst BOJOPO/I C XJIOPOM, MOJTYyHArOT COJISTHYIO KUCIIOTY.

3anaHue: cocTaBbTe YPABHEHUSI, ONMCAHHBIX B TEKCTE PeaKIMId.

3. AeTujieH

OnHUM U3 CaMBIX PaCpPOCTPaHEHHBIX CITIOCOOOB CBAPKH IIJIABJIECHUEM SIBJISCTCS
razoBas CBapKa, KOTOpas MPOU3BOAMUTCS C OOpa30BaHHEM Ta30BOTO IUIAMEHU B
KaHaJIaX cBapouHOU ropesku. O0pa3oBaHue ra30CBapOYHOIO TIaMEHHU HEBO3MOXKHO
0e3 rasza aneTwieHa. TeXHUYECKUH alleTUIICH MOTy4YaloT U3 KapOuaa KalbIusl.

3ananue

1. OObsicHuTe, KakoW (QU3MYECKUI TOKa3aTedb IO3BOJISIET HCIOJIb30BaTh
alleTUIJICH ISl CBAPOUYHBIX PalboT;

2. CocTaBbTe YpaBHEHUE PEAKIIUU MOTYUYEHUS alleTUIICHA,

3. CocTaBbTe ypaBHEHHE PEaKlUi FOPEHUs alleTUIICHA;

4. Beruncnute 00bEM alleTUIICHA MOJIYYEHHOTO M3 KapOuja KalblMs Maccoi
128 r, conmepxkamiero 5% mnpumeceil, eciu BbIXOJ aneTuieHa coctapiser 80% ot
TEOPETUYECKHA BO3MOMKHOTO.

4. MoJs1ouYHasi KHCJIOTA

[IpomMexyTOUHBIM TPOAYKTOM OOMEHA y TEIUIOKPOBHBIX JKHUBOTHBIX SIBIISIETCS
MOJIOYHAsI KMCJIOTA. 3amax 3TOW KHUCIOThI KPOBOCOCYIIME HACEKOMBIE YJIaBIUBAIOT
Ha 3HAYUTEIILHOM PAaCCTOSIHUU.

3ananue

1. [Touemy HacekoMmbie (KOMaphbl) OBICTPO HAXOMAST CBOIO KEPTBY?

2. YcranoBute GOpMyITy MOJIOYHOW KHUCIOTHI, KOTOpas TOMOTAaeT HACEKOMBIM
HaxOJUTh TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MAaCCOBBIC JIOJM JJIEMEHTOB B HeEH
coctaBisioT: yraepoaa — 40,00%, Bomgopoaa — 6,67%, kuciopoaa —53,33%.

3. CocTaBbTe CTPYKTYpHYIO (hOpMyITy MOJIOYHOM KUCIOTHL. HazoBute kuciory
no HomeHkiarype MIOITAK.

4. Ha OCHOBaHMM CTPOECHHS MOJIOUHOM KHCIIOTHI CJIeJIaiTe BBIBOJ O €€
XUMHYECKUX CBOMCTBAX.

5. Haiiniure B wuWHTEpHETE WIM JAPYTMX HWCTOYHHKAX WHGOPMAIMIO O
MIPUMEHEHUU MOJIOYHON KUCIIOTHI.

3amanus J1a00paTOPHBIX padoT

JlabGopaTopHbie pabOTHI SABIAIOTCS BaXKHOM YacThi0 y4eOHOTO Ipoliecca I
TUCIMILTAHE U CITOCOOCTBYIOT (POPMHUPOBAHUIO y 00YJAFOIIUXCS YMEHUH

HCCIICAOBATE XHUMHUYCCKUC IIPOLCCChI H ABJICHUA (HJ'IaHI/IpOBaTB n IIPOBOAUTH

28



XAMHUYECKHE SKCIIEPUMEHTHI, HCCIIEJIOBAaTh BEIIECTBA W TPOBEPATH THUIOTE3HI,
o0pabaTbiBaTh U MHTEPIPETUPOBATH PE3yJIbTAThl IKCIIEPUMEHTOB). JlabopaTopHbIe
paboThl O XUMHUH MPEAYCMOTPEHBI B KaXKJIOM pa3/iesie OCHOBHOI'O U MPHUKJIAIHOIO
Moyeit (Tadm. 2).

Tabnuma 2. JJabopatopHsie paboThI IO XUMUU

Paznen JlaGopaTopHasi padora

Pazoen 2. Xumuuecxkue peaxyuu | Jlabopamopnasa paboma 1. « Peaxyuu
2UOPOIU3AY

Paznen 3. Ctpoenue u Jlabopamopnasa paboma 2. «Ceoticmea
CBOMCTBa HEOPTaHUYECKUX Mema’ios u Hememaiioey
BEILIECTB
Pazoen 4. Cmpoenue u Jlabopamopnasa paboma 3. «llonyuenue
CBOLICMBA OP2AHUYECKUX SMUNEHA U U3YUEHUE €20 CEOUCTB)
gewecms
Pazoen 5. Kunemuueckue u Jlabopamopnasa paooma 4 «H3yuenue
mepmMoOuHamuiecKue BIUAHUSL PA3TUYHBIX (PAKMOPO8 HA cMeujeHue
3aKOHOMEPHOCMU NPOMEKAHUSL | XUMUUECKO20 PABHOBECUs»
XUMUYECKUX PeaKyull
Pa3zoen 7. Kauecmesennvie Jlabopamopnasn paboma 11. «Onpedenenue
peaxyuu 0OHapyHceHus: CO0ePIUCAHUSL Y2TIeKUCTI020 2a43a 8 8030y Xe
OpP2aHUYECKUX U nomeweHus SKCNpecc-memooomy»
HEeOP2aHU4ecKux eeujecmes

O6opynoBanme jabopaTtopud U pado4YuX MecT JaA0OPATOPMHU: MEH3YpPKU,
MUIETKU-KANEIbHULBI, TEPMOMETPBI, MUKPOCKOIL, JTYTbl, IPEIMETHBIE U TTIOKPOBHBIE
CTEKJIa, IUJIAHIIEThl JUIsl KamelbHbIX peakuuii, ¢uibTpoBaibHas Oymara,
MIPOMBIBAJIKH, CTEKJIIHHbIE MPOOUPKH, PE3UHOBBIE MNPOOKU, (OHAPUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MAJIOYKH, IITATUBBI JIJISI MPOOMPOK; MEPHBIC IHIUHIPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKHM JenuTenbHble Uuauuapuydeckue (50—-100 wmo),
CTYNKU C MECTUKOM, (hapdopoBbie yalIKu, MUHUETHI, PUIBTPbI OyMa’KHbIE, BaTa,
MapJis, 4acoBBIE CTEKJIA, DJIEKTPOIUIMTKH, JIa0OpAaTOpHbIE IITATHUBBI, CIUPTOBHIE
TOpEJKHU, CIHYKH, MPUOOp MJsl MOJyYeHUs ra3oB (WM MpoOUpKa C ra300TBOJIHOMN
TpyOKoOi1), naep)kartenu sl MPOOUPOK, CKISIHKM IS XPAHCHHUS PEaKTHBOB,
pa3aaTouyHble JOTKHU; XuMuueckue crakanbl (50, 100 u 200 mi); mmaTesu; MUHIICTHI,
TUTEJIbHBIE IIUIIIBI; CEKyHAOMEpPHI (Taiimepsl), MepHbIe poOupku (Ha 10-20 M) u
mepHble Konower (25, 50, 100 m 200 wmur), BoasHas OaHs (MM TEPMOCTAT),
CTCKJISTHHBIE TAJIOYKH; KOHWYECKHe KoJoObl misa tutpoBanus (50 u 100 mo);
WHJMKATOPHbIE TIOJIOCKM [Jis1 ompeneneHuss pH W cranmapTHas WHAMKATOpHAas
IIKaja; yHuBepCcanbHbIA HHANKaTOp; nuneTky Ha 1, 10, 50 M (wm mo3aropst Ha 1,

5 u 10 mu1), GropeTKu Il TUTPOBaHMS, MeIUUMHCKUE mmpuibl Ha 100—150 mur,
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71a00paTOpHbIE W/WIM aHAIUTUYECKUE Becbl, pH-MeTphl, CymMIbHBIA IKad, U Jp.
nabopaTopHoe 000pyAOBaHHE.

[IpuBeneM npumepbl J1a0OpaTOpPHBIX padoT Mo paszaeny 2 «XHUMHYECKUE
peakuum» u pazaeny 4 «CtpoeHue u CBOMCTBA OPraHUYECKUX BEILIECTBY.

Paznen 2. Xumnueckne peakunu. Jlaboparopnas padora 1. «Peakunu
TH/IPOJIHA32)

Haszsanue teMsbl Tema 2.2. «DnekrponuTHyecKas TUCCOIUALINS U
WOHHBII 0OMEH

Pesynbprar oOyuenust | CocTaBisiTh YpaBHEHUS XUMUYECKHX pPEaKUuu
MOHHOTO OOMEHa € y4YaCTHEM HEOPraHM4eCKHX
BEILIECTB

OO011e KOMIEeTEHINN OK 01, OK 04

a) chopMynHpyHTE 1IENTb INIAHUPYEMOTO KCIIEPUMEHTA;

0) 0OBSICHUTE, KAaKOU MTPOIIECC HA3bIBAIOT THAPOIM30M, KAKOW OH OBIBACT;

B) OOBSICHUTE, KAKHE CYIIECTBYIOT CIIOCOOBI I0Ka3aTeNbCTBA CYLIECTBOBAHUS THAPOIN3A
HEOPTaHMYECKHUX M OPTaHUICCKUX BEIICCTR;

') 00BACHUTE, KaK COCTABISETCS YpaBHEHHE THAPOIIN3A;

1) 00BsicHuTe, uTo Takoe pH? Kak 3aBUCHT JaHHBIN MOKa3aTelb OT KUCIOTHOCTH WIIH
OCHOBHOCTH CpP€JIbl PaCTBOPA;

€) OOBSICHUTE XOJT BBIITOJTHEHHS SKCIIEPUMEHTA 110 PEIICHUI0 KaYeCTBEHHBIX 33]1ad;

) IEPEeUYHCINTE OCHOBHBIE aCIIEKTHI COOJIOICHNSI TEXHUKHU 0€30IacHOCTH MpH padoTe ¢
arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHS).

Oo6GopynoBanue u nmocyaa PeakTuBbBI
1. CrexnstHHBIE TPOOUPKH 1. PactBop NaOH
2. llItatuB nmst mpoOUpPoOK 2. PactBop Na,SO,

3. PactBop AICI;

4.,  PactBop Na,COs

5.  PactBop Cu(OH),

6. KucmoTHO-OCHOBHBIN HHIUKATOP

30



Aaroputm nposeaeHust onbita Ne 1

Bonpocs! u 3a1aHus

3apanue Ne 1. B tpex mpoOupkax moa
HOMEpaMHU HaXOJISATCSI PAaCTBOPBI TPEX COJICH:
XJIOpHU/Ia AIFOMUHUS, CyJb(daTa HATPus,
kapOonara Hatpus. He nmone3ysces npyrumu
pEeaKTHBaMH, ONPEACITUTE COCTaB KaXKJOU
IpOoOUpPKH.

1. lath 0OBsICHEHHE TPOBEJCHHBIM OITBITAM.
2. CocTaBUTh YpaBHEHUS pEaKIINid,
MIPOTEKAIOIIUX B MPOOUPKE B MOJIEKYJISIPHOM U
HOHHOM BHIaX.

AJITOPUTM NpoBeAeHus onbiTa Ne 2

BOHpOCLl H 3aJaHudA

3apanme Ne 2. Yto npousoiiaer, ecinu
OXJIAJIUTh PACTBOp KapOOHATa HATPHUS WU
00aBUTh K HEMY THAPOKCU HATPHS?
Hanute B mpoOupky 1-2 mi pacTBopa
KapOOHaTa HATpHsl.
OnyctuTh NpoOUPKY B CTaKaH C OYEHb
XOJIOHOW BOJIOM MJIK CHEI'OM.
[IpoBepuTh cpemy pacTBopa Mpu MOMOIIU
KICJIOTHO-OCHOBHOI'O MHAMKATOPA.
Jlo6aBUTH K pacTBOpY KapOoHaTa
HATPUS TUAPOKCUT HATPHSL.

1. Kakoi uHAMKATOP JIydIlle UCIIOIb30BaTh JUIs
OIIpeIeNIEHUs Cpeibl pacTBopa’?

2. CocTaBUTbh COOTBETCTBYIOIIME YPAaBHEHUS
XUMUYECKHUX PEAKLIUN, B MOJIEKYJSIPHOM U
WOHHOM BUJAX.

AJroputm nposeaeHus onnsita Ne 3

Bonpocs! u 3a1aHus

3ananue Ne 3. [IpoGiieMHBIN OTIBIT.

B oy mpobupky ¢ pacTBopoM
cynbgara menu (I1) mpunuts pactBop
UIPOKCUIAa HATPHSL.

Bo BTOpyIo npobupky ¢ pacTBopom
cynbdara menu (II) npunute pacTBop
KapOoHaTa HaTpHsl.

CpaBHUTH LIBET 00PA3YIOLINXCS
0CaJIKOB.

OOpaTuTh BHUMaHUE Ha BbIJICIICHUE
rasza B OJHOU U3 IPOOUPOK.

OnpenenuTh, OTKY1a MOXKET
BBIIEIISATHCS 3TOT raz?

ITpoBepuTh KaueCTBEHHBIHM COCTaB rasa
rOpsIILIEN JTyYUHKOM.

OOBACHUTH IPOUCXOJISAIIEE SIBJICHHE.

1. CocTaBUTh COOTBETCTBYIOIINE YPABHEHHUS
XUMHUYECKHUX PEAKIIUHA, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.
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AJiroput™m nposeaeHus onbiTa Ne 4 Bonpocs! u 3a1aHus

3aganue Ne 4. [IpoGiieMHBII1 ONIBIT. 1. OOBSICHUTH IPOUCXOASIIEE SIBIICHHE.
1.1. K pacTBOpy X10pHaa antoMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPAaBHEHUS
MPWINTh PacTBOpP KapOoHaTa HATPUSI. XUMHUYECKHUX PEAKIU, B MOJIEKYJISIPHOM U

MOHHOM BHUJAX.
3. OTBEeTUTH HA BOIIPOCHI.

JIns 9yero B MEAMUMHCKOW MMPAKTUKE
WCIIOJIB3YIOT PACTBOP MUTHEBOM COIBI IS
MOJIOCKaHUS IPU BOCTIAJIUTEIbHBIX
3a0oneBanusx ropiaa? Kakosa posib ruaposnuza
B nipupojie? [louemy pacTBOp MbLiIa IEHUTCS B
BojIE?

1. [Ipoananu3upoBaTh COOTBETCTBUE MOIYUYEHHBIX PE3yIbTaTOB TUIIAM ruaponausa. Crenarb
COOTBETCTBYIOIIINE BbIBOJIBI.

2. CdopmyanpoBath BbIBOABI O 3aBUCUMOCTH THIIA THPOJIN3A U KUCIOTHOCTU CPEbI
pacTBopa.

Paznen 4. ®u3uKko-XxuMHYeCKHE CBOMCTBA HEOPTAaHUYECKHMX BelleCTB.
JlabopaTopHasi pabora 2. «CBOMCTBA METAJJIOB)

Ha3sanue TeMbl 4.2 ODU3UKO-XMMHUYECKHUE CBOICTBA
HEOPraHUYECKHUX BEUIECTB

PesynbraTr 0OydyeHus | YcraHaBiIuBaTh 3aBUCUMOCTD buzuKo-
XUMHYECKUX CBOMCTB HEOPTaHUYECKUX BEIIECTB
OT CTPOCHHS aTOMOB M MOJIEKYJI, a TaKX€ THUIIa
KPUCTAJUIMYECKON PEIECTKU

OO6mre KOMIIETCHIINN OK 01, OK 02 IIK 3.2

Obopyoosanue: MTaTUB C TPOOUPKAMHU.

Peaxmueni: pacTBOp IIMHKA XJIOPH/A, KyTIPYM CyJbdara, IUIIOMOYM XJIOpH/IA, TUTIOMOYM
HUTpaTa, KynpyM HUTpATa, XJOPHIHON KUCIOTHI, CyJIb(AaTHON KUCIOTHI, ME/b, ITMHK, CBUHEII.

C npaBuiaMy TEXHUKU 0€30MaCHOCTH 03HAKOMIICH:

TIOAIHCH

Xon padoTsI:

Omnbit 1. Cpagnenue xumuueckoi akmugHOCmMu Memaios.

A). Bo3pmute nBe npobupku. B mepByto goneiite 2 Mi1 pacTBOpa COJIA ITUHKA, BO BTOPYIO
mpooupky 2 mu pactBopa conmu Meau (II). B mepByro mpoOHMpKy MOJOKUTE KYyCOYEK MEIH, BO
BTOPYIO — IIHHK.

Habmooenus:

3anuwume xumuueckylo peakyuio 8 MOIeKYIAPHOU hopme u UOHHOU hopme

b). Bospmure nse uncteie npoOupku. B mepByro HamedTe 2 M pacTBopa IUTIOMOYM
HHUTpaTa, BO BTOPYIO — CTOJILKO ke pacTtBopa KynpyM (II) Hurpara. B mepByto mpoOupky omyctu
KyCOYEK M1, BO BTOPYIO — KyCOYEK CBUHIIA.

Habnooenus:
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3anuwiume xumuuecKyo peaxyuro 8 MOAeKyJIAPHOU opme U UOHHOU popme

OnbIT 2. Bo3delicmaus Memainios ¢ pacmeopamu KUciom.

BosbMem Tpu umcThie mpoOuMpKH. B mepByro mpoOMpPKY OMyCTHM KyCOYeK MeIu, BO
BTOPYIO — MarHusi, B TPeThbl0 — IIMHKA. B Kaxayto mpoOUpKy HajbeM Mo 2-3 Ml pa30aBIE€HHOTO
pacTBopa cyiab(haTHON KUCIOTHI.

Habnrooenus:

3anuwume xumunecxyio peakyuio 8 MOIeKVIAPHOU hopme U UOHHOU hopme

OnwIT3. B3aumooeiicmeue Memasios ¢ 6000i.

Bosbmute Tpu yuCTBIX TPOOUPKHU. B mepByIo OmycTUTE KycO4eK MelIH, BO BTOPYIO —
MarHusi, B TPEThIO - HUHKA. B Kaxayro u3 npoOupok HaieTe no 2 Mii BOABI.

Habnooenus:
B Tex nmpoOupkax, rjie He MPOU301ILI0 HUKAKUX U3MEHEHU, HarpenTe.

Habnwooenus:
3anuwume xumuuecxyro peakyuio 8 MONeKVIAPHOU hopme U UOHHOU hopme

Cnegajlite o0Mii BLIBOI:

Kakxue xumuueckue ceolicmea memannos 6vl paccmompenu 6 Xxooe J1abopamopHou
pabomuol?

Pa3zges S. CkopocTh XUMHYECKHX PeaKIUil.
XuMHYeCcKoe paBHOBeCcHe
JlaGopaTopHasi padora 4. «CkopocTh XMMHUYeCcKUX peakuuii. CMenieHue
XHMHYECKOr0 PABHOBECHSI»

Ha3zBanue tembl Tema 5. CKOpOCTh XUMHUYECKUX PEAKIIH.
XHUMHUUYECKOE PABHOBECUE

Pesynbrar 0Oyuenus | OOOCHOBaHME U3MEHEHUSI CKOPOCTH TEUCHHS
XUMUYECKUX  pEakluid, WX  0OpaTHUMOCTH.
Oco0eHHOCTH XMMHYECKOTO PAaBHOBECHSI.

OO0mue KOMIICTCHITUH OK 01, OK 02 TIK 3.2

Heo0xoaumblie npudopbl M peaKTUBBI: IITATUB C MPOOUPKAMU, 3KUM IS
mpoOupok, ropenka, pactBopsl FeCls, KCNS, K,Cr20-, H,SO,, KOH, pactBopbI
Ho/a 1 Kpaxmaia, KpUCTALTMIECKUH (heHON(pTaNICHH.

ITopsiioK BBINOJIHEHUS PadOTHI

Ongpit 1 BiusiHue KOHIEHTpAIUK pearupyrolyX BEIIECTB HA XUMUYECKOE PAaBHOBECHE

B sTom ombiTe n3yuaercst obpaTumas peakmus Mmexay pactBopamu xiopuzaa skeneza(lll) FeCl3 u
ponanua kanust KCNS. PacTBop nmprodpeTaer KpacHyro OKpacKy BCIIEACTBHE 00pa30BaHUS
pomanuna xene3a(lll) Fe(CNS)3.

ITo n3mMeHeHnI0 UHTEHCUBHOCTH OKpalllnBaHHA paCTBOpPa MOXKHO CACJIATh BBIBOJ 06 HU3MCHCHHUH
koHueHntpanuu Fe(CNS)3, a, 3HauuT, ¥ 0 CMEIIEHUH PaBHOBECHUS 0OPAaTUMOTO MpoIiecca.

1 B mpobupky BHecuTe mo ase-Tpu Kariu pactBopoB FeClI3 u KCNS. OTmeThTe mpoucxoasime
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WU3MEHEHUH.
2 JloBenute 0O0BEM TMOJNYUYEHHOTO pacTBOpa MNpUOIM3HUTENBbHO 10 2/3 mpobupku. JIErkum
B30QJITBIBAHNEM [E€peMENIaiiTe pacTBOpP O OJHOPOJHOIO OKpAIMBAaHUS U Ppa3JeIUTe €ro Ha
YeThIpE NMPOOUPKH.

3 B onny u3 nmpobupok no kamisim gobasste pactBop FeCl3, Bo BTopyto — pactBop KCNS, B
TPETHIO — HECKOJIBKO MUKpoImarenen kpuctammmaeckoro KCI 1o mosiBiieHUs] BUANMBIX
WU3MEHEHUH. MI3MeHeHe MHTEHCUBHOCTH OKPAILMBAHUS PACTBOPOB JIETKO 3aMETUTh CPABHEHUEM C
OKpPAcKoW pacTBOpa B YETBEPTOI MpoOUpKeE.

4 Pe3ynbTaThl HAOJIOICHUH 3aHECUTE B TAOJIHUILY.

Ne N N3meHeHne HHTEHCUBHOCTH Hamnpasnenue cMmemenus
JloGaBiisieMblii peareHT
OKpallMBaHUs pacTBOPA paBHOBeECHS
1 FeCl 3
2 | KCNS
3 | KCI

5 3anumute ypaBaenue peakiuu mexay FeCI3 u KCNS, cocraBpTe
BbIpa)KEHUE KOHCTAHTHI PABHOBECHS ITON PEaKIUH.

B BBIBOmax oTMEThTE, B KaKOM HAIIPABICHHH CMEIIACTCS PABHOBECHE IPH YBEITHMUCHUH
KOHIIEHTpauuil ucxoansix BemecTB? [Ipoaykros? JlaiiTe 0OBsSCHEHHE 3TOMY SIBICHUIO C TOYKH
3penns npuHimna Jle lllarense. Brnuser mu u3MeHeHue AaBlieHHs] Ha CMEIEHHE PaBHOBECHS B
uccieayemon cucreme?

OupiT 2 BiinsiHMe cpeipl Ha CMEIIEHNE XUMUYECKOTO PAaBHOBECHUS

B pactBopax, comep:kaiux mecTUBAJICHTHBIM XpoM, ycTaHaBluBaeTcs paHoBecue 2CrO 2— + 2—
4 + 2H 2 Cr207+ H20 xpomat-uoH ouxpomMar-uoH (KENThIN) (opaHxeBblil) M3menenue
KOHIICHTPAIIMX MOHOB Bojopoaa H+ cMmermiaeT 3To paBHOBecHe.

1 B npo6upky nmomecture 5-6 kanenb pactsopa K2Cr207.

2 K otomy pacTBOpy MO Karuisim 100aBisiiiTe KOHIEHTPUPOBAHHBIN pacTBOP MIETOYH U
HaO0AaliTe U3MEHEHUE OKPACKH.

3 Korna pacTBop craHeT ®ENTHIM, T00aBbTE MO KAIJISIM KOHIIECHTPHUPOBAHHYIO CEPHYIO KUCIIOTY H
HabGmronaiitTe nosiBieHne opaHxkeBoi OKpacKH.

4 OnbIT MOXKHO MOBTOPSATh HECKOJIBKO pa3. Crienaiite BHIBOJ O BIMSHUU KUCIOTHOCTH CPEJIbl HA
YCTOMUMBOCTH XpOMaT- U OMXPOMaT-HOHOB.

Onpit 3 BinsiHue TemnepaTypsl HA XUMHYECKOE PABHOBECHE
IIpu B3aumoielicTBUY Hl0J1a C KpaxMalloM 00pa3yeTcsi CHHEE BEIIECTBO CJI0KHOTO COCTaBa
(Momokpaxmai) Mo + Kpaxmall < HoJIoKpaxMall

1 B npo6upky Hazeiite 3—4 M pacTBopa Kpaxmana U 1o0aBbTe 2-3 Karuii pacTBopa Homa (10
MIOSIBJICHUSI CUHEN OKPACKH).

2 Harpeiite npoOupKy U HaOIIOAalTe M3MEHEHNE OKpalIuBaHus pacTBopa. Oxjaaure npooupKy
BOJIOM, OTMETHTE MPOUCXOALINE U3MEHEHMS.

4 Cnenaiite BoIBOI 0 TeruioBoM dddexre AH peaknnm oOpa3oBanus HompokpaxmMaia. IK30- WIH
SHAOTEPMUYECKUM SIBIISIETCSI 3TOT Ipolecc?

Jlaiite 00bsicHEHUE 3TOMY SIBICHUIO C TOUKH 3peHust npuHiuna Jle [llatense.

Pasznes 7. CTpoeHue U CBOMCTBA OPraHM4YecKkux BewecTs. JlabopaTopHas
pabora 3. «IlosryyeHne 3THIIEHA U M3YUYEHHE €0 CBOICTB)

HasBanue Temel Tema 7.2. «CBoiicTBa OpraHU4ECKUX
COEIMHEHUI
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PesynbraT 0OydyeHus | YcraHaBiIuBaTh 3aBUCUMOCTD busuko-
XUMHUYECKUX CBOMCTB OPraHUYECKUX BELIECTB OT
CTPOEHHUS MOJIEKYJI

OO01111e KOMIIETEHIINN OK 01,0OK 02 OK 04 TIK 4.3

1. Bonpochl 1151 A0NYCKA K JIa0opaTOpHOi padoTe

a) chopMynupyiTe 1enb MIIaHUPYEMOTro SKCIIEPUMEHTA;

0) oOBsiICHUTE, K KAKOMY KJIaCCy OpPraHMYECKHUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBSICHHTE, KaKUMU XHMHUYECKUMHU CBOWCTBaMHU OO0JIaJalOT BEIIECTBA
JAHHOTO KJlacca, Kakhe KauyeCTBEHHbIE peakuud [Uisi HUX OOHapy>KeHUs
HCIIONIB3YIOTCS;

') OOBSICHUTE, KaK MOYKHO MOJYYHTh BEIIECTBA JaHHOTO KJlacca COCIMHEHUN B
71a00pPaTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP IS MOTYUYEHUS Ta30B;

€) MEePEYNCIINTEe OCHOBHBIE aCIIEKTHI COOMIOCHNS TEXHUKN 0€30MacHOCTH TpH
padore ¢ JIBXX  (3TuNOBBIA  CHOUPT),  arpecCUBHbIMM  peareHTaMu
(KOHLIGHTpUpOBaHHAasl  CEpHasl  KHUCJIOTa),  HarpeBarelbHBIMU  NpUOOpamu
(ciupTOBKA).

2. IlpoBeieHHeE ONBITOB

OobopynoBanue u nmocyaa PeakTHBBI

1. CrexisiHHBIE TIPOOUPKH 1. KonnentpupoBannbiit pactsop H,SO,

2. lItatuB nnst mpoOUpok 2. DTUTIOBBINA CIIUPT

3. CnupToBKa 3. PactBop KMnO,

4. Crinuku 4. bpoMHas Bojia

5. Ilecok

Auaropurm nposeeHust onbiTa Ne 1 Bonpocs! u 3a1aHus

1. ITostyuuTs 3TUJIEH JeTUIpaTaIlUeid STUIOBOTO 1. UTo mpoucxoauT B
CIHpTa, OOHAPYKUTH €0, U3yUUTh €T0 CBOKCTBA. npobupke? Yto
1.1. B npoOupky HauTh 2—3 MJI 3TUJIOBOTO cupTa | Habmroxaere?
U OCTOPOKHO 100aBUTH 6—9 M 2. K xakomy Tumny
KOHIEHTPUPOBAHHOW CEPHOUN KHUCIOTBI. 3aTEM XUMHUYECKUX PEaKIUun
BCBHINIaTh HEMHOT'O IIPOKAJIEHHOT'O ITecKa (ITECOK WM | OTHOCATCS 3TU
MEJIKUE KYCOYKH MEeM3bI BBOJIAT ISl TOTO, YTOOBI npouecchl? Kak
MPEIOTBPATUTH TOMYKU KUAKOCTH MPU KUTICHUH). Ha3bIBAOTCS?
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3aKkpbITh MPOOUPKY MPOOKOH € Ta300TBOJHOM 3. Kak MeHnsercs okpacka

TpYOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO pactBopoB? [Touemy?
HarpeTh CoAep)KUMoe npooupku (puc.l) 4. KakuM 1iaMeHem
| CH, | ropurt 3tusieH? [louemy?
5. CocTaBUTH ypaBHEHUS
MPOTEKAIOIINX
IPOLIECCOB.

Br,  KMnO,
OCTOpPOXHO, PABHOMEPHO HArpeTh CMECH.

B npyryto npoOupky Haneite 2—3 M
pa30aBJIEHHOTO pacTBOpa NEpMaHraHara Kaiaus, u
MPOMYCTUTE Yepe3 HEro ras.

B tperbio mpobupky HAIUTHE 2—3 M1 OpOMHOM
BOJIbI, OITYCTUTh Fa300TBOJIHYIO TPYOKY JI0 THA ITOU
MPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICIISIFOIINICS Ta3.

BrIHYTh Ta300TBOAHYIO TPYOKY M3 pacTBOpa U
MOBEPHYThH €€ OTBEPCTHEM KBEPXY, MOKEYD
BBIJIEIISOIIMICS Ta3 (puc.2).

C,H;OH (aTumno-
BBIY CIIMPT)

H,S0,

3. O0paboTKa pe3yJIbTATOB ONBITOB
1. TIpoananm3upoBaTh COOTBETCTBHE IMOTYUYEHHBIX  PE3YyJbTAaTOB CIIocOOam
MOJIYYEHHUSI HEMPEACIbHBIX YIIIEBOIOPOIOB psAsia »Tuie  Fa (ankeHoB). Caenartb
COOTBETCTBYIOIINI Bb BOJ,.
2. ChopmyIUpor aTh BBIBOJI O (DU3UKO-XMMHYECKHUX CBOMCTBAX dTHJICHA.
3. CchopmyHpor aTh BBIBOJ O CIIOCO0aX 0OHAPYKEHUS dTHUJICHA.
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Pa3znes 7. CTpoeHue u CBOMCTBA OPraHM4YecKux BewecTs. JlabopaTopHas
padora 4. «OnpeneseHue coep:KaHusl YIJIIEKHUCJIOT0 ra3a B BO3ayxe
NMOMellleHUsl IKCIPeCcC-MeTOA0M»

HaszBanue Tembl 7.3 HWnenTtuduxanus OpraHuIECKUX BEIIECTB,
WX 3HaYCHHE W IPUMEHEHHE B OBITOBOM 1
MPOU3BOJCTBEHHOM

NEATEIBHOCTH YEJIOBEKA

Pe3ynbraT 0oOy4yeHus | YcraHaBiIuBaTh 3aBUCUMOCTD busuKo-
XUMUYECKUX CBOMCTB OPraHUYECKHUX BELIECTB OT
CTPOEHUS MOJIEKYJI

OO01111e KOMIETEHIIUH OK 01,0OK 02 OK 04 TIK 4.3

Jns onpenenenus konueHntpauu CO2 B Bo3yxe pa3pab0oTaHO HECKOJIBKO METO/I0B, HO
B CaHUTAPHON MpPaKTHKe HamOoJee HMIMPOKOE MPUMEHEHHE HaIlle] MOPTATUBHBIA SKCHPECCHBIN
meto Jlynre-llekkennopda B mogudukamuu J[.B. [Ipoxopora.

[IpyHumMn MeToja OCHOBAaH Ha IPONYCKaHMM HCCIEAYEMOIO BO3JyXa uepe3
TUTPOBAHHBIM PAcTBOP YIVIEKUCIOrO HATpus B NPUCYTCTBUM (eHondranenHa. Ilpu stom
npoucxomut peakuuss Na2CO3+H20+CO2=2NaHCO3. PactBop ¢denondranenna, KOTOPHIH
UMEET PO30BYIO0 OKpPAcKy B ILEIOYHOM cpene, nocie cBsa3biBaHua CO2 obeciednBaeTcs (Kucias
cpena).

AHaJM3 uccjiegyemMbIxX npood

Ilepen anamu3oM BoO3Ayxa TOTOBSAT pabO4YMil pacTBOp YIVIEKUCIOrO HATpus C
koHneHntpauueit 0,1 M nytem pasBeaeHus ctangaptHoro pactsopa Na2CO3. [[ns storo k 2 mi
ctanapTHoro pactBopa Na2CO3 mnpubaBnsgioT 8 M1 AUCTUUIMPOBAHHOW BOJbL. PacTBop
THIATENFHO TepeMennBaioT, nobapnsaor 2-3 kamnu 0,1% pactBopa denondranenna. Pactsop
MEPEHOCAT B CKISAHKY (puc. 1) mnm B mmpun (puc. 2). B nepBoM ciayyae K JUIMHHON TpyOke
CKJITHKU-TIOTJIOTUTENSI C YTOHYEHHBIM HOCHUKOM MPHUCOEAMHSIOT PE3UHOBYIO TPYIIY C KJIallaHOM
WK HEOOJBIIUM OTBEpCTHEM. MeEIJIEHHO CKUMasi U OBICTPO OTIycKasl rpylly, POIyBaloT uyepe3
pacTBop HccieayeMblii Bo3ayX. [locnme kaxaol MpoayBKH CKISIHKY BCTPSIXMBAIOT JUISI TIOJIHOTO
norsiomerust 6 CO2 u3 mopuuu Bo3ayxa.

s orpanndenus noctymuienus CO2 ¢ BO3AyXoM BO BpeMsl BCTPSIXMBAaHUS CKIISTHKU Ha
KOPOTKMH KOHEI| CTEKJISHHOM TpPYOKM CKJISSHKU-TIOTJIOTUTENS HAJEBAlOT PE3UHKY, Ha KOTOPOH
(buKcupyercs 3aKuM.
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Puc. 1. — [Tpubop mist onpenenenus kouneHTpanuu CO2 no Jlynre-Llekkenaopdy a —
pe3nHOBAs TPyINA T TPOJAYBKH BO3JIyXa C KJIallaHOM; O — CKJISTHKA C PAaCTBOPOM COJIBI M
denondranenna
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Puc. 2. — lllnpun 1 onpeneneHus konuentpauun CO2

Bo BTrOpom cnywae B mmpwui, HamosHeHHbIH 10 M paGouero pactBopa cCOIbl C

¢beHondTanenHoM, epka ero BepTUKaIbHO, HAOUPAIOT MOPLUI0 UCCIETYEMOro BO3/1yXa. 3aTeM
SHEPrUYHBIM BCTpAXUBaHUEM (7-8 pa3) BO3LyX NPHUBOASAT B KOHTAKT C MOIVIOTUTEIIEM, I10CIIE YETO
BO3JyX BBITAJIKMBAETCSI M BMECTO HEro HaOupaercs OAHa 3a JAPYroi MOPLUHU HCCIELyEeMOro
BO3AyXa 1O MOJHOro OOEeCIBEUYMBaHHs pacTBOpa B mipHie. CYUTAIOT KOJMYECTBO 00HEMOB
(mopumii) Bo3ayxa, HOUIEAIINX HAa 00ecliBEYMBAaHUE PACTBOPA.
AHanu3 BO3IyXa MPOBOJAT B MOMEUICHWH W (WJIM) 3a TIpefesraMu THoMmelieHus (arMocdepHbIit
BO31yX). Pe3ynbraT paccuMThIBalOT 1O OOpaTHOM MPONOPLMM Ha OCHOBAaHMU COIOCTAaBJICHUS
KOJIMYECTBA M3PACXOJOBAHHBIX 00BEMOB (MOPLMI) rpyll wiu mmnpuueB U KoHueHTpauuun CO2 B
atMocepHoM Bozayxe (0,03 %) U B KOHKPETHOM HCCIEIyeMOM IOMELIEHUH, TJe OnpeiesseTcs
konteHTpanus CO2. Conepxkanue yriekucioro raza ( CO2 C, %) serancistor o Gopmyne: ma CO
VVC=003 2, rne 0,03 — conepxkanue yriaekuciaoro raza B atMocepHoM Bozayxe, %; Va —
00beM aTMOC(EpPHOro BO3/AyXa, MPOLIENIIEr0 Yepe3 MOrJIoTHTeNdb, ¢cM3 ; VI — 00beM BO3Iayxa
MOMEILIEHUs, TPOLIEAIIETro Yepe3 MorjaoTuTeNb, cM3 . [1o moydeHHbIM pe3ysibTaTaM JeNaloT BhIBOJ
0 COOTBETCTBUU MPOO BO3yXa CAHUTAPHO-TUTMEHUYECKUM HOPMAaM U OLIEHUBAIOT KaueCTBO BO3/yXa
B [TIOMEILIEHUHN
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OueHo4YHbIE CPeACTBA PY0EKHOI0 (TeMATHYECKOI0) KOHTPOJIS MO JUCHUIINHE
«XuMHD»

PyGexHpili (TeMaTHYECKUH) KOHTPOIb MO AUCIHUIUIMHE «XUMHUS» TPOBOIUTCS B
¢dbopMe KOHTPOJIBHBIX PabOT MO pasziesaM OCHOBHOTO MOJYJISI Ha OTIACIbHBIX 3aHSTHIX,
KEWCOB U y4eOHO-UCCIIEI0BATEIBCKUX MPOEKTOB.

KOHTpOJILHLle paﬁoTLI 10 pa3aejgam

KonTposasHbie paboThl MO XMMHUU KaK OIIEHOYHBIE CPEJACTBA PyOSKHOTO KOHTPOJIS
3aBEpIIAOT U3yYeHUE | WK 2 TeMaTUYECKUX Pa3AeIOB OCHOBHOTO MOIYJIS.

Pa3znen 2. Xumnueckue peakuuu. Kourpoabnasi padora «CTpoeHue BemecTBa u

XUMHUYIECCKHUE pCaKIINN»
3aoanue 1. Tecm ¢ 8b100poM 00HO20 8ePHO20 OMEEmA
1.0 mpocTOM BEUIECTBE, a HE O XMMHUYECKOM DJIEMEHTE KHUCIOPO UET PEYb B BHIPAKCHUU:
A) BceM KUBBIM CYIIECTBAM JJIS IbIXaHUSI HEOOXOIUM KHCIIOPO/I;
B) xucnopo1 BXOJUT B COCTAB TIIMHBI U TIECKa;
B) kucnopo BXOAWT B COCTaB BO/IBI;
I') kucmopo1 BXOJIUT B COCTaB OKCHJIOB;
2. OUabTPOBAaHUEM MOXKHO Pa3JIeIUTh CMECh, COCTOSIIIYO:
A) 13 BOJIBI M caxapa; b) u3 Gen3uHa u BOJbI;
B) u3 pacturensHOrO Macia v BOJIbI; I') U3 TIIMHBI ¥ BOJIBI
3. dusnueckoe ABIEHUE — ITO:
A) T'openue cBeun; b) mouepHeHME METHOMN MJIACTUHBI Y HAIrPEBaHUU Ha OTHE;

B) 3amep3anue BoJbI; I') mporyxanue siiua;
4. CrakaH, rBO3/b, JJOKKa, TPOOHPKA OTHOCATCS K:
A) BemecTBam; b) ¢pusudeckum siBneHusM;
B) dusnueckum tenam; I') XuMHUYECKHUM SIBJICHUSAM

5. CnoxxHO€ BELIECTBO — 3TO:
A) Bomopo; b) comstHas kucnoTa; B) cepa; I') kucnopog;
6.0THOCUTENBHAS MOJIEKYJISIpHAsI Macca HauOoJIbIIas y BemecTna ¢ (popmyoit:
A) NHg; B) N20Os; B) NOy; I') NaNOs;

7. 3anuch 4N, o3HavaeT:

A) 2 MOJIEKyJIBI a30Ta; b) 4 monekymer a3ota;

B) 6 atomoB a3ora; I') 8 atomoB a3ora;

8.Cepa nposiBnsieT HauOOJBIIYIO BaIEGHTHOCTh B COETUHEHUH ¢ (DOPMYIIOM:
A) H,S; E) SO,; B) SO3; F) Na,S;

9.MaccoBas mons kuciaopoza B cyibdare Hatpus Nay;SO4 paBHa:

A) 22,5%; b) 45,1%j; B) 32,4%j; I') 56,2%

10. Bogopoa KoaTu4ecTBOM BEIIECTBA 5 MOJb (H.Y.) 3aHUMAET 00BEM:

A) 11,2 m b) 112 m; B) 89,6 n; ') 22,4 m;

11.®opmyiIel OCHOBHOTO OKCH/IA, KHCIIOTHOT'O OKCHJIA, KHCIIOTHI, COJIM COOTBETCTBEHHO
3aMKCaHbl MO HOMEPOM:

A) Ca0, CO,,HCI, NaCl; b) CuO, SiO, ,NaNO3 , Mq(OH) »;

B) FeO, ZnO, ZnC|2 'HC|; F)BaO, SOg , FeSO4,H3PO4.

12. PacnipeenieHne 3JE€KTPOHOB 10 YPOBHSIM aTOMa BBIpakeHO psiiom uncen 2,8,2. Kakomy
XUMHYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Maramio; b) kpemunio; B) kucnopony; I') yrnepony.

13. Kucnopon B 1aG0paToprul MOKHO TIOJTYYUTh:

A) paznoxxeHreM nepoKCHIa BOJOPOIa; b) paznoxenuem xmopara kanusi; B)
pa3ioKeHUueM MepMaHranara Kajiaus; [') Bcemu nepedncieHHbIMU criocobaMu
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14.0kcun pocdopa (V) pearupyer c:

A) HaTpuewm; b) oxcumom cepsi (1V);
B) cepnoii kucnoroii; I') runpokcuom HaTpHsl.
3adanue 2.

[Tpu ropenuu 46,5 T pocdopa obpazosancsa okcua Gochopa(V). Beraucnure ero maccey.
3adanue 3. PacctaBbTe KO (UILIMEHTH B yPAaBHEHUAX pEaKLUi, YKa)KUTE THUII pEaKLUu:

1. FeCl, + Cl, — FeCl;
2. Al(OH)3 — Al,03 + H,0O
3. FeCl; + NaOH — NaCl + Fe(OH)3

3adanue 4. Hanmmmre ypaBHEHUS PEAKIIHI, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH
cienyromue npespamieHus. PaccraBbre K03 UITUEHTHI.

Fe,03— Fe; (SO4)3— Fe(OH); — Fey03

3adanue 5. CoctaBbTe JIEKTPOHHYIO U TpadudecKyro GopMyITy JUIsi XUMHUYECKOTO DJIEMEHTa
noJ Homepom 13.

Paznen 4. CTpOeHHe M CBOIiCTBa HEOPraHNvIeCKMX BEIIECCTB. KOHTpOJIBHaSI

padora «CBOMCTBA HEOPTAHUYECKUX BELIECTB»

1. Beinucath U3 CIMCKa BEIIECTB OKCHJIbI, OCHOBAHHUS, KUCIIOTHI , COJIU M Ha3BaTh HX:

H,SO, , CU(OH)Q,K3PO4, CaO,

2. CoctaBuTh (hOPMYJIBI COCTUHECHUN:

a) okcuna yriuepona( II) ,0) runpokcuna Mean, B) XJIOPOBOIOPOTHOM KUCIIOTHL, T) Cylb(haTa
HaTpUs

3. HarucaTh ypaBHEHHS] XUMHUYECKUX PEAKIIUNA:

a) H,SO4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCOj3; + HCI 1) AICI; + AgNO;

Ykazarh Ha3BaHUS MPOTYKTOB PEAKIIUH.

4. 3anava. Kakast macca HaTpus moTpeOyeTcs I peaKkIuy B3auMOICHCTBUS ¢ 16 T cephl,
€CJIA B pe3yJIbTaTe peakiuu oOpa3oBaiics Cyabhu HaTpus?

5. Ocy1iecTBUTh NePeX0/Ibl: KaTui— OKCHUJ Kallusi— THIPOKCH]I Kalus — cyib(aT Kaaus

Bapuanr 2

1. BoimucaTh U3 criMcKa BeIecTB OKCH/IbI, OCHOBAHMsI, KUCIOTHI , COJIU U Ha3BaTh
nx: NaOH . H3PO4| SO, , CB.CO:;

2 . CocTtaBuTh GOPMYJIbI COETUHEHU:

a) okcua azora ( IV) ,0) runpokcua kanus, B) XJOpHIa HaTpUs, T) cyibpuaa Oapus

3. HammcaTh ypaBHEHUS] XUMHUYECKUX PEAKIIHNA:

a) HCI + K 6) K; O + HBr B) CaCO3 + H; SO4 1) CO; + CaO 1) Ba(OH); + SiO;

VYka3aTb Ha3BaHUs MPOTYKTOB PEAKIINU.

4. Beruucnute 06beM raz000pa3HOro XJjopa, KOTOPBIH BCTYIHT B PEAKLHUIO C HATPUEM, JUIs
nosryuyenus 11,7 r xsopuaa HaTpusi.

5. OcymiecTBUTH nepexo/isl: cepa— okcua cepbl (IV) —cepHucTas kucinora —CyabpuT
HaTpUs

Paznen 7. CTtpoeHue U CBOMCTBA Oprannyeckux Bemects. KonTpoiabHas
padora «CTpoeHue 1 CBOIICTBA OPraHMYeCKUX BelleCTB»

1. Tun XuMUYECKOH CBSA3M MEXAY aTOMaMH YIJiepo/ia B MOJIEKYJIE€ BEIECTB, POPMYJIIbl KOTOPBIX
C3H4 nu CH4

A. Onunapnas u aBoitHas b. J[BoitHas u oquHapHas

B. Tpoiinas u aBoiinas I'. TpoitHasd u oaquHapHas
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2. O6mas popmyna CnH2n cooTBeTCTBYET:

A. Anxanam b. Ankenam. B. Ankunam. I'. Apenam. [1. Luknoankanam

3. MonekynspHas popMyiia yrieBoopoJa ¢ OTHOCUTEIbHON INIOTHOCTBIO 110 BOAOPOAY paBHa 28:
A. C4H10. b. C4H8. B. C4H6. I'. C3HS8. . C3H6

4. Bemectsa, Gpopmyiibsl kotopsix CH2 = CH2 u CH2 = CH — CH2 — CH3, aBasitoTcst:

A. BemectBamu pasHbIx KiaccoB. b. ['omonoramu.

B. M3omepamu. I'. OgHuM 1 TEM K€ BELIECTBOM.

5. YcTraHOBHUTE COOTBETCTBHE.

dopmyna Kiace
COEMHEHUS COEMHEHUS
A. 1. Ankansl
C17H35COOH
b. C6H6 2. AnxeHsl
B. HCHO 3. AJIKVHBL.
I'. C2ZH50H 4. Apensl
1. C5H10 5.
Anpaerunsl
E.CH4 6.
KapOonoBsie
KHCIIOTBI
XK.C3H4 7. CiupTsl

6. Peakuus neruapupoBaHus — 3T0....
7. Maccoas noss yriepoaa B nponuieHe C3H6 pasna:
A. 18,8%. b. 40%. B. 60%. I'. 85,71%.
8. KonmuecTBo BemiecTBa 3TaHa Maccoii 1,6 T paBHO:
A. 1,5 mons. b. 1 moins. B. 0,05 mons. I'. 0,1 Mob.
9. Maccosast nosst Bogopoaa B yriepozae 14,3%, orHocuTenpHast III0THOCTH 10 BOAOPOAY PaBHA
21. Onpenenure Gpopmyiry.
10. BriBeuTe HCTUHHYIO (POPMYITy OPraHUIECKOTo coeuHeHus, conepxkarniero 40,03% C, 6,67%
H, u 53,30% O. MonspHas macca gaHHoro coequHenus paBHa 180 r/monb. HazoBuTe BemecTso.
11. K xakoMy TUIy OTHOCAT pPEaKIHIO, ypaBHEHHE KOTOPOM MPUBEIEHO HUXKE?
CH3 —-CH30CH2 =CH2 + H2
12. CocraBbTe CTpYKTypHBIE hopMyJisl m3oMepoB coctaBa CSH10. HazoBuTe BemecTna.

Keiicbl
Kelicbl HMCHONB3YIOTCS B KAyeCTBE OILEHOYHOTO CpEJICTBA B pasneiie &
MTPUKJIIATHOTO MOJTYJIA, Ux COJZIEpIKAHUE OIpeICIISETCS C Y4E€TOM

npodeccoHanbHON  HampaBiIeHHOCTH oOpa3oBaTenbHONM mporpammbl  CIIO.
[Ipumepsl TEM KEHCOB:
1. IloTemnyieHue KJIMMaTa U BHICBOOOKIEHUE Ta30BBIX THIPATOB CO THA OKEaHA.
2. Byayuiie Matepuansl Jsi MAIIMHOCTPOCHHUS.
3. HoBrle maTepuasbl A COTHEYHBIX OaTapeil.
5. X¥UMHUYECKHE 3JIEMEHTHI B )KM3HU YEJIOBEKaA.

6. Bomopoanas sHepreTuka.

Keiic Nel. «XJ10p B )KM3HU Ye€JI0BEKA)
B SIlnonuu oO0beauHEeHHBIMEH CcHJaMu HallMOHAIBHOTO MHCTHTYTA 3JI0POBBS U
[Ipedextyprnoro yHuBepcutrera CHI3YyOKH OBUIO TIPOBEICHO HCCIIEIOBAHUE.
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VYyeHble BBISICHWIHM, YTO ECTECTBEHHBIE OpPraHWYECKUE BEILECTBA BCTYIAIOT B
pPEeaKiMio ¢ XJIOPUPOBAHHOM BOJION M3-TIOJI KpaHa, 00pa3ys OmacHbIe COCIUHEHHSI,
KOTOPBIE MOTYT CJIY>KUTh MPUYMHOMN paka. Takue coenuHeHus: Ha3biBaroTcss MX, To
ectb «MyrtareH ukc» unu «HeusBecTHblil MyTaren.

3anaHus:

1. Tlpennmoxkute cmoOCOObI YMEHBIICHUS SIAOBUTOTO BIMSHUS XJIOpa B
MUTHEBOM BOJE HA OPraHU3M YEJIOBEKA.

2. Ucxona u3 cBoel MU3HEHHOW MPAKTUKH, MPUOIU3UTEIBHO pacCUUTAMTe,
CKOJIbKO XJIOPUPOBAHHOU BOJIbI BBl UCIIOJIB3YETE B TEUCHUE AHS U JUISl KAKUX Leei?

3. Kakue opransl yenoBeka OOJBIIE BCETO CTPAIAIOT OT BO3IEHCTBHS XJ10pa?

4. Kak BnusieT XJIOpUpOBaHHAS BOJIa HA YeJIOBEKa MpY KynaHuu?

5. Haiinure pomoiaHUTENbHYIO HWHPOPMALMIO O 3aMeHe XJIopa IMpHu
o0e33apakBaHUU BOJIBI.

6. HWccnenyiite paznuuHble TOBapbl OBITOBOM XHUMHUU B CBOEM JIOME.
CocrtaBbpTe CIHUCOK XJIOPCOJAEPKAUIUX COCANMHEHUN, YKAKUTE MEPbl 0€30MacHOCTH
pHu paboTe C HUMHU.

Keiic Ne2. «Bogopoaomoomin — mar B Oyayuiee»

AptomoOmmun Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JIEMEHTAX
e3nat mo poporam Espombr ¢ 2009 roma. B 2011 romy Honda mpucoenununace k
eBponelickomy mnapTHepcTBY skojornunou sHepruu (Clean Energy Partnership),
MOCJ€ 4Yero BbIBEJIa Ha TMEPBBIM IUIaH MPOU3BOACTBO SKOJOTMYECKU YHUCTHIX
aBToMoOmieii. A Ha Ilatom MockoBckoM MexayHapoaHnoM aBtocamoHe BA3
peACTaBUI CBOIO HOBUHKY «Jlaga-AHTIm» ¢ OaloHaMu BOJOPOJia U KHCJIOPO/a.

3amaHus:

1. ITouemy MHOTHE aBTOMOOWJIbHBIE KOMITAHUHU Pa3padaThIBAIOT aBTOMOOMWJIH,
paboTaroiiue Ha BOJOPOJTHOM TOILIHBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJEH, pabOTarOIIUX Ha YTIEBOIOPOJIHOM
TOIUIUBE, BIUSIOT HA 3JI0POBbE YEIOBEKA?

3. Kakue «+» u «—» BbI BUIIUTE Y BOJIOPOAOMOOUIICH?

4. Haitnure OMOTHUTENBHYIO HHPOPMAIIHIO 00 UX YCTPOHCTBE.

5. Ecnu B Bamell cemMbe WM Yy BallldX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJCYUTANTE, CKOJBKO MPUOJU3UTEIBLHO JUTPOB OCH3MHA, Ta3a U KaKOW MapKu
HCIIOJIB3YETE €KETHEBHO.

6. Kakue BemecTBa U B KAKOM KOJIMYECTBE MOTYT HAXOAWTHCS B BBIXJIOITHBIX
ra3ax BaIllnX aBTOMOOMIIeH?

OueHoYHbIE CPeACTBA MPOMEKYTOYHOM aTTeCTANMM MO JUCHHUILJIMHE
«XHUMHUA»

[IpomesxyTouHas arTecTanus 1Mo AUCIHUIUIMHE « XUMUSD TPOBOIUTCS B hopme nud.3adeTa
Ilepeuens 3axanuii Au¢depeHIUPOBAHHOIO 3a4eTa

1.2neKkTpoauTruecKas IUCCOIMAIMs BEIIECTB C HOHHOM U MOJISIPHOM KOBAJICHTHOM XUMHUYECKOM
CBS3bIO.
2.Peakmysi HFOHHOro OOMEHa U yCIOBUS UX NPOTEKaHUS.

3. Okcubl, UX KIaccu(pUKAIKS U XUMHYECKHAE CBOWCTBA.
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4. OcHoBaHMs, UX Kilaccu(UKauss M XHMHUYECKHE CBOWCTBA B CBETE IMPEACTAaBICHHHA 00

BHGKTpOJ'II/ITI/I‘-IeCKOI\/JI JUCCOLMaIIH.

5. Kucnotsl, ux knaccudukanus 1 xumuueckue cBoiictsa B ceete TO/I.

6.Conu, ux knaccudukanuy 1 XuMHYeckue cBoiicTa B ceete TO/I.

7.CKOpOCTh XUMHUYECKOU PEAKIIMH, €€ 3aBUCUMOCTD OT Pa3JIMYHBIX YCIOBUM.

8.00paTuMOCTh XMMHUUECKON peaKii. XUMUYECKOE PAaBHOBECHUE U YCIIOBHSI €70 CMEIICHHUS.
9.OKHUCANTENHO-BOCTAHOBUTEIBHBIE PEAKIINH.

10.Ilepuonuyeckuii 3aKOH U TMepUOJUYECKas cUcTeMa XuMHUYeckux »siemeHTtoB J[.U.
MeHeneeBa B CBETE€ CTPOCHUS aTOMA.

11.Buabl XUMHUYECKON CBSI3H.

12 Knaccudukanmsi XaMHUIECKUX PEaKIThil.

13. O6mme cBOMCTBA HEMETAUIOB, OCOOCHHOCTH CTPOSHHS UX aTOMOB.

14. Beicmme KUCIOPOIOCOAEPKAIINE KUCIOTHl XUMHYECKUX 3JIEMEHTOB TPETHETO MEPHOa,
UX CBOMCTBA U CPABHUTENbHAS XapaKTEPUCTUKA CBOMCTB.

15. Bonmopoanbeie coeqMHEHUS] HEMETAUIOB. 3aKOHOMEPHOCTH B W3MEHEHHHM WX CBOWCTB B
CBSI3H C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B niepruoanueckon cucreme J.M.Menneneena.
16. O6ume cBoicTBa METAIIIOB, OCOOCHHOCTH CTPOCHUS HX ATOMOB.

17. XapakrepucTKka METAJUIOB IIEPBOM IPYIIIIBI IIABHOW MOATPYIIIBI, OCOOEHHOCTH CTPOECHUS
HX aTOMOB.

18. XapakTepucTiKa METAIJIOB BTOPOU TPYIIITBI TTIABHOW MOATPYTIITHI.

19. Briciine OKCHIbI XUMUYECKUX AIIEMEHTOB TPEThEro neproa. 3aKOHOMEPHOCTH UX COCTaB
B CBSI3U C MOJIOKEHUEM XMMUYECKUX 3JIEMEHTOB B MEPUOANUECKOMN CUCTEME.

20. JKemezo — TmToONOXEHHWE B TEPUOJUYECKON CHCTEME XHUMHUYECKHUX JJIEMEHTOB
JI..MenpaeneeBa, CTpoeHUss aroma, (QHU3UYECKHE CBOMCTBA, XUMHUYECKHE CBOWCTBA,
MIPUMEHEHUE.

21. Teopus CTpoeHHUsS OpPraHUYECKHX COCTUHEHHH. 3HaUE€HUE TEOPUU IS Pa3BUTHS HAYKU.
22 N30omepus OpraHMueCcKUX COSTUHEHHH ee BUIbI.

23.I1penenbHble yriieBoAbl. MeTaH, ero cocTaB, CTPOCHHE, XMMUUYECKHE CBOMCTBA.

24 IuxnonapaduHbl, ©X CTPOEHUE, CBONCTBA, HAXOXKICHHE B IPUPOJIE.

25.0TuNnoBbIe YIIIEBOAbI, X CTPOCHHE, CBOMCTBA MOIYYEHUS U UCTIOTH30BAaHUS B
OpraHUYeCKON CUCTEME.

26.J[ueHOBBIE YTIEBO/IbI, UX CTPOCHUE, CBOMCTBA, OTYUYEHHUS U MPAKTUYECKOE 3a/IaHUE.

27. IlpupogHbIe HICTOYHUKH YTIIEBOJOPOIOB: Ta3, HeQTh. Mcronb3oBaHue UX B KAYECTBE
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TOIJIMBA U B XUMHUYECKOM CHUHTE3€.

28. AueTuiieH, ero CTpOeHHE U CBOMCTBA, NOTYYEHUs U IPUMEHEHHUS.

29. beH30H, ero cTpoeHue, CBOMCTBA, MOJIy4YeHHUs] U IPUMEHEHHUS.
30.IIpenenbHble OIHOATOMHBIE CITUPTHI, UX CTPOEHUE, CBOMCTBA M TPUMEHEHHSL.
31.deHom, ero cTpoeHue, CBOMCTBA U IPUMEHEHUSI.

32.1Ipo0GieMBbl 3alIUTHI OKPYKAIOLIEH CPEIBI.

3aK/JIo4YeHue

CDOHI[ OOCHOYHBIX CpPCACTB IIO0 AUCHUIIIIMHC «XUMHSI» COCTOUT U3 OLCHOYHBIX

CPEIICTB TEKYIIET0, PyOeKHOTO (TEMaTUYECKOro) KOHTPOJIS U 3aJaHUN MPOMEKYTOUHOU
aTTECTallUH.
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