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OneHo4HbIE CPEACTBA MPOMEKYTOUHOM aTTECTALMU MO JUCUUTUIMHE « XUMUS



1. IlacOpT OLEHOYHBIX CPEICTB MO AUCHUITHHE «XUMHUI»

Jnst  opMupoBaHUs, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHUS
00111e00pa3oBaTeNbHON TUCHUILTMHBI « XUMUSD» pa3paboTaHa CUCTEMa OLICHOYHBIX
MEpompusiTUd, yuuThiBatom@ass TtpedoBanuss OI'OC COO (mpeameTHbIE
pe3ynbTarsl) 1 @I'OC CIIO (0obmue u npodeccroHanbHble KOMIIETCHIIUH).

BaxxHolt 0COOCHHOCTBIO CIPOEKTUPOBAHHON CHUCTEMBI OLICHUBAHUS SIBIIACTCS
COTJIACOBAHHOCTh OLICHOYHBIX MEPOIPHUATHN U 3aIlNIAHUPOBAHHBIX PE3YJIHTATOB
oOyuenus. Kaxxmoe orieHOYHOE MEpOTpUATHE HAIMPaBICHO Ha (OPMUPOBAHUE WU
M3MEpPCHHE 3HAHUS / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00ydeHUSI.

B muctmmumbe «XuMuS» K OCHOBHBIM  OIICHOYHBIM  MEPOINPHUSATHIM
OTHOCATCS: 3aJlaHUs B TECTOBOM (popMe, MPaKTHUUECKUE 3aJaHKs Ha COCTABIICHUE
ypaBHEHUN  peakuuil, KiIacCUPUKAIMIO U  HOMEHKJIATYpy  XUMHYECKHUX
COCIMHEHMI, pacyeTHble 3ajaud, JabopaTopHble  pPabOThl, MPAKTUKO-
OpUEHTHUPOBAHHBIC 3alaHus (pacdyeTHblE M TeopeThdeckue). B  mpukiagHbix
MOJYJSIX B KaueCTBE OIICHOYHBIX MEPOINPHUSATUN TaKKe 3allaHUPOBAHBI KEWCHI U
y4eOHO-HUCCIIEIOBATEIBCKUE TPOCKTHI.

Peanuzamnms o1eHOYHBIX MEPOIPHUATHN M0 XMMHUHU 3allJIJaHUPOBAaHA B paMKax
TEKYILETO, PyOEeKHOTO (TEMAaTUUYECKOT0) KOHTPOJIS U MMPOMEXKYTOUHON aTTECTallUuu
10 AUCIUILIMHE.

CucrteMa OIEHOYHBIX MEPOINPUSITHI MO XMUMHUHU MPEJCTaBlIEHA B MAaCIOpPTE
OIICHOYHBIX CpeACTB (Tabnuia 1).



Ta6muma 1. [TacmopT O1EHOYHBIX CPECTB IO JUCHUTUIUHE « XUMUSD)

Monayas / Paznea / Tema

Pe3yabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

OcHoBHoOe coJepkaHue

Pa3zgea 1. OcHOBBI cTpOEHUS
BelllecTBa

®opmyaMpoBaThH 0230BbIe MOHATHUS
U 32KOHbI XUMHUH

11

CrpoeHue aToMOB XUMHUYECKHUX
AJIEMEHTOB | MPUPOA
XUMHYECKOHN CBSI3U

CocTaBisaTh XUMHUYECKHE (HOPMYJIBI
COCIMHEHUH B COOTBETCTBUU CO
CTENEHBIO OKUCIICHUS XUMHUECKHX
AJIEMEHTOB, HCXO/ISl U3 BaJICHTHOCTHU H
ANIEKTPOOTPULIATETLHOCTH

1. 3agaum Ha cocTaBIEHUE XUMHUECKUX (HOPMYIT IBYXaTOMHBIX
COeAMHEHUH (OKCHIIOB, CYIb(MHI0B, TUAPHUIOB U T.II.)

1.2

[Tepuomuyeckuii 3aK0H U
tabnuna J.1. Menneneesa

XapakTepru30BaTh XUMHUYECKUE
3JIEMEHTHI B COOTBETCTBHH C NX
MOJIO)KEHUEM B TIEPUOANYECKOM
CHUCTEME XMMHYECKUX AieMeHToB J[. .
Menneneesa

[IpakTHKO-OpUEHTUPOBAHHBIC TCOPETHUCCKHUE 3aJaHUs Ha
XapaKTepU3aluio XUMHUYECKUX AIeMEHTOB: «MeTayumdeckue /
HEMETaUIMYECKUE CBOMCTBA, JICKTPOOTPHUIIATEIIBHOCTD U
CpPOACTBO K DJICKTPOHY XUMHUUYCCKUX 3JICMCHTOB B COOTBCTCTBHUC C
UX 3JIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B TIEPUOINYECKON
cucTeMe XxuMuieckux aneMeHToB J[.1. Menaeneea»

Pasznea 2. Xumnueckue
peakuuu

CocTaBiasiTb ypaBHEHHUS U CXEMbI
XHMHYECKHX peaKiui

KonTtpoabHnas padora
«CTpoeHuUe BelleCTBA U XMMHYECKHe PeaKun»

2.1

THUIIBI XUMHAYECKUX PEaKLIUI

CocTaBiATh peakii COeUHEHNUS,
pasnoxkeHus, 0OMeHa, 3aMelIeHHs,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE
pEeaKIu U peakiuu
KOMIUIEKCO00pa3oBaHus (Ha mpumepe
TUAPOKCOKOMILIEKCOB aJIIOMUHUSA U
[IMHKA) C YIaCTHEM HEOPTaHUYECKUX
BEILIECTB

1. 3amaun Ha cCOCTaBIEHUE YPABHEHUN PEAKIUiL:

— COeIMHEHMS], 3aMEILEeHUs, Pa3JIoKEeH!sI, OOMeHa U peakuuii ¢
y4acTHEM KOMILUIEKCHBIX COEIMHEHUN (Ha mpuMepe
T'HJIPOKCOKOMIIJIEKCOB JIFOMUHUS U IIUHKA);

— OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMI C UCIIOIb30BAHUEM
METO/Ia MIEKTPOHHOT0 OataHca;

— C y4acTHeM KOMIUIEKCHBIX COeIMHEHUH (Ha mpumepe
THJIPOKCOKOMIIJIEKCOB IIMHKA U aJIFOMUHUS).

2. 3aga4uM Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MMPOAYKTA
[PEaKIMK COEMHEHUS; MAaCCOBOM MM 0OBbEMHOM J10JIU BBIXOJa

MPOAYKTA pCAKIIMKU COCIUMHCHHA OT TCOPETUIYCCKHU BO3ZMOKHOI'O,




00BEMHBIX OTHOILIEHUH Ta30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
MCXO/HBIX BEILECTB U MPOJYKTOB pEAKIIMH; MacChl (00BEM,
KOJIMUYECTBO BEILECTBA) MPOIYKTA PEAKIIUU, €CIIA OJIHO U3 BEILIECTB
TaHO B BUJIE PaCTBOpA C ONPEACICHHON MacCOBOM J10EN
[PACTBOPEHHOI'O BEUIECTBA

2.2 |DnexTpoauTUYecKas CocraBnsaTh ypaBHeHHS XuMudecknx |1. 3aganust Ha cocTaBIEHUE MOJICKYJISIPHBIX U HOHHBIX PEAKIIUH C
JVICCOIIMALIMS M MOHHBI OOMEH |peakIii MOHHOTO 0OMEeHa ¢ y4acTHEeM |y4acTheM OKCUIOB, KUCIIOT, OCHOBAHUM U COJICH, MOHHBIX
HEOPraHMYECKUX BEIIECTB peaxkuil TUAPOIU3a COIeH, yCTaHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIBI.
2. JJabopaTtopHas pabota «Peakiuu ruaposmsarn
Pasne [PacTrBopbl
a3.
4 |Paspen 4. CTpoenne u HccaenoBarh crpoenue u cBoiictBa |KoHTposibHas pabora «CBolicTBA HEOPraHUYECKHX BEIECTB)
CBOICTBA HEOPraHNYECKHUX HEOPraHuYeCKHX BelIeCTB
BellecTB
4.1 |Knaccuduxanus, HomeHkaatypa |Knaccudumuposats Heopranudeckue |1. Tect «HoMeHknaTypa v Ha3BaHUE HEOPTaHUYECKHX BEUIECTB
U CTPOEHHE HEOPTaHUYECKUX BEIIIECTBA B COOTBETCTBUHU C UX UCXOS U3 UX XUMHUYECKON OPMYJIIBbI MIIH COCTABIICHUE
BEIIECTB CTPOCHUEM XUMHAYECKON (OPMYITBI HCXOS U3 HA3BaHUS BEIECTBA 1O
MEXTYHAPOJIHOHN WM TPUBHUATLHOW HOMEHKIATYPEY.
2. 3ajauM HA pacyeT MacCOBOM JIOJU (MACChl) XUMHYECKOTO
JJIeMeHTa (COeIMHEHHsT) B MOJIEKYIIE (CMECH).
3. IlpakTrdeckre 3aaHus 1O KIacCUPUKAIIH, HOMEHKIIAType U
XUMHYECKUM (hOpMyTaM HEOpraHMUECKHUX BEIIECTB Pa3IMUHbIX
KJIACCOB.
4.2 |®Ou3uKo-XMMHUYECKUE CBOWCTBA |YCTaHABIMBATH 3aBUCUMOCTh 1. Tect «OcoOEHHOCTH XUMHUECKUX CBOMCTB OKCHU/IOB, KUCIIOT,

HCOPTaHNYCCKUX BCIICCTB

(U3MKO- XMMUYECKHX CBOMCTB
HEOpPraHMYECKUX BEIIECTB OT
CTPOEHMS aTOMOB M MOJIEKY, a
TaK)Ke THUIA KPUCTAIITNYECKOMN
peleTKu

OCHOBaHUH, aM(QOTEPHBIX THAPOKCUIOB U COJIEII.

2. 3ajaHus Ha COCTABJICHUE YPaBHEHUH XUMUICCKUX PEAKITUH C
Y4aCTHUEM IPOCTHIX U CIOKHBIX HEOPTAHUYECKUX BEIIECTB:
OKCHJIOB METAJIOB, HEMETAIOB U aM(DOTEPHBIX AIEMEHTOB;
HEOPTaHMYECKUX KUCIOT, OCHOBAHHUH U aM(OTEPHBIX
TUJPOKCHIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX

CBOMCTBA U CIIOCOOBI TIOJIYYCHMUL.




3. HpaKTI/IKO'OpI/ICHTI/IpOBaHHBIe TCOPCTUYCCKUC 3aIaHUA HA
CBOICTBa U MOJIYYCHHUEC HCOPraHNICCKNX BCIICCTB.

JTaGopaTopHas pabora «CBOICTBa METAJIOB)

4.3 |Wnentudukanus OO00CHOBBIBaTh 3HAYEHUE U [IpakTHKO-OpUEHTUPOBAHHBIC 3a/IaHHS 10 COCTABICHUIO
HEOPraHUYECKUX BEIIECTB MPUMEHEHUE HEOPTaHUYECKUX XMMHYECKUX PEAKIUi ¢ y4aCTUEM HEOPraHUYECKUX BEIIECTB,
BCIIECTB B OBITOBOM U WCIIOJIb3YEMBIX JIJISl X UACHTH(PUKAIMHN U TPOMBIIIICHHBIX
MPOU3BOJCTBEHHOM JEATEILHOCTU CIOCO0O0B TTOTYYCHUS
YeJoBeKa UX (PU3NKO-XUMUUECKUMHU
CBOMCTBaMH
5 |Pa3gen 5. Kunernueckue u O06ocHOBaHME H3MEHEHHSI CKOPOCTH 1. JlabGoparopnas pabota «CKOPOCTh XUMHUYECKUX PEAKITUH.
TepMOJAMHAMHYECKHE TEUCHUSI XUMUYECKUX PEAKIUM, UX CMelleHIe XMMUYECKOTO PABHOBECHS
3aKOHOMEPHOCTH HPOTEKAHHS obparimocth. OcobennocTn 2. PeleHune MpakTHKO-OPUEHTHPOBAHHBIX 3aaHUI HA AaHATIN3
XHMHHECKHMX peakiiu XHUMHUHCCKOTO PaBHOBCCHA. (hakTOpOB, BIMAIONMINX HA K3MEHEHHE CKOPOCTH XUMHYECKOM
CkopocTh XMMHYECKHX .
peaki, pEeaKIyM, B T.4. C MO3UIUN IKOJIOTHYECKH 11ETIECO00Pa3HOTO
XHMHYecKoe PABHOBECHE MOBEJICHUS B OBITY U TPYJIOBOMU ACSITEILHOCTH B TEISIX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKAIOIIECH MPUPOTHON
cpenpl.
3. Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3a/IaHUI Ha
npuMeHenue npuHnuna Jle-Illatense s HaxoxaAeHUA
HaIpaBJIEHUs CMELECHUS
6 [Pa3men 6. Xumus B ObITY U 3HaHIE HOBEHUIIINX TOCTHKEHUN B Ilonck ¥ aHanMM3 KEMCOB O NPUMEHEHUU XUMUYECKUX
NPOM3BOJACTBEHHOI obnactu Hayku. OOG0CHOBaHUE POJIH BEIIECTB U TEXHOJIOTUN C yueToM Oyayiiel nmpodeccrHoHanbHON
AEeATEIbHOCTH YeJI0BEKA XHMUH B 00SCIICYCHUH NEATeTbHOCTH 1O TeMaM: KpacKd, WCTOYHUKH DHEPIrUH,
3KOJIOTUYECKOM, IHEPTeTUUECKON 1 OpraHWuYecKhe W MHUHEpaJbHbIe YHAOOpEHHUs, IJEeKapCTBEHHBIC
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU BELIECTBA, OBITOBAs XUMHSL.
MCIULIMHEL. 3amuTa: [IpeacraBnenue pe3yabTaToB pelieHus KeHcoB B popme
MHHU-I0KJIaJa CIIPE3EHTAlNE
7 |Pa3men 7. Crpoenue u HccnenoBatb cTpoeHue u cBoiictBa |KoHTpoJsbHasi pabora

CBOHCTBA OPraHU4YeCKHUX
BeleCTB

OPraHuvYe€CKHUX BEIICCTB

«CTpoeHue U CBOIiCTBA OPraHNYeCKHX BellecTB)




7.1

Knaccudukanus, ctpoenue u
HOMEHKJIaTypa OPraHUYeCKUuxX
BELIECTB

Knaccudunuposars oprannueckue
BEIIECTBAa B COOTBETCTBUHU C UX
CTpPOEHUEM

1. 3aganus Ha cocTaBiIeHNE HAa3BaHUH OPraHUYECKUX COCTUHEHUH
10 TPUBHATBHON MITH MEKIYHAPOAHOM CHCTEMAaTHUECKON
HOMEHKJIAType

2. 3aaHus Ha COCTABJICHHUE MOJHBIX M COKPAIICHHBIX
CTPYKTYPHBIX ()OPMYII OPTaHMYECKHUX BEIICCTB OTACTbHBIX
KJIacCOB

3. 3agaun Ha orpeeNeHue NpocTereit GopMybl opraHmyecKon
MOJICKYJIbI, HCXO/ISl U3 3JIEMEHTHOTO cocTasa (B %)

7.2

CBoiicTBa OpraHU4YEeCKUX
COE€IMHEHUN

YcraHaBIuBaTh 3aBUCUMOCTD (I)I/I3I/IKO-
XHMHYECKHX CBOHCTB OpPraHu4YCCKHuX
BCIHICCTB OT CTPOCHHUA MOJICKYJI

1. 3ajanus Ha cocTaBlieHHE YpaBHEHUH XMMUYECKUX peakiuil ¢
y4acTHEM OpPraHMYECKUX BEIIECTB HA OCHOBAaHMM UX COCTaBa U
CTpOEHHUSI.

2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUI XUMHUECKUX PEeaKLni,
WUTIOCTPUPYIOIIUX XUMUYECKUE CBONWCTBA C YYETOM MEXAHHU3MOB
IPOTEKAHUS JAHHBIX PEaKIUil U TeHETUYECKOHN CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX KJIacCOB

3. PacueTHble 3a/1auy 10 ypaBHEHUSAM PEaKLUi C ydacTuemM
OpPraHUYECKUX BEILECTB.

4. JlaGopatopHas pabota «lloiydyeHue 3TuneHa 1 u3yuyeHue ero
cBoiicTB» [IpeBpalieHust OpraHnYecKuX BEIECTB IPU HarpeBaHUU

7.3

Wnentudukaius opraHndeckux
BEILIECTB, UX 3HAYCHUE U
MpUMEHEHUEe B OBITOBOU U
MPOU3BOACTBEHHOMN
JIEATEIIbHOCTH YEIOBEKA

OO00CHOBBIBATH 3HAUEHUE U
IIPUMEHEHHUE OPTaHUYECKHUX BEIECTB
B OBITOBOI U IPOM3BOJICTBEHHO
NeSITeIbHOCTH YeJIOBEKa UX (PU3UKO-
XUMUYECKUMH CBOMCTBAMU

1. TIpakTUKO-OpUEHTHPOBAHHBIE 33JJaHUS [0 COCTABJICHUIO
XUMHUYECKUX PEaKIU ¢ yHaCTUEM OPraHUYECKHX BEIECTB,
UCTIONB3YEMBIX JIJIS MX UACHTU(UKAINH B OBITY U
MIPOMBIIIJIEHHOCTH.

2. JlaGoparopnas pabota: "UneHTH)UKAIUS OPraHTISCKUX
COCTUHEHUN OTHEIHLHBIX KIIacCOB"




2. OueHouHble cpeacrea mo JMCIUIIMHE «XuMus»

OueHoYyHbIEe CPpeCTBA TEKYILIEr0 KOHTPOJIA MO AUCHUIINHE « XMMUSD)

Texkymuii  KOHTpPOJIb  pe3yjbTaTOB  OOYYEHUSI MOXHO  OCYIIECTBIISThH
pPa3IMYHBIMH METOAAaMH M C MOMOIIBIO PA3JIMYHBIX OLEHOYHBIX cpenactB. llo
OUCHUIUIMHE «XHMHUS» B KA4ECTBE CPEACTB TEKYIIETO KOHTPOJIS MPUMEHSIOTCS
BOITPOCHI ISl OPTaHU3alMM YCTHOTO M MHUCBMEHHOTO ONPOCa, CUCTEMBI 3aJlaHUN B
TECTOBOW ¢opme, 3a7aud U YHPaKHEHUS, MPAKTUKO-OPUEHTHUPOBAHHBIE 3aJlaHUs
(TeopeTuveckue, pacyeTHbIC, CUTYyalMOHHbBIE), JabopaTopHble PabOThI U Jpyrue
OIICHOYHBbIE MepornpusiTus. Huxe npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

Cucrembl 3a1aHuil B TecTOBOM opme

Cucrema 3agaHuii B TeCTOBOM (opMe — 3TO CcoOjepKaTelibHas CHUCTEMa,
OXBAaTHIBAIOIAsl B3aUMOCBSI3aHHBIE AJIEMEHTHl 3HaHUW. B oTiamume oT Tectos, B
CHUCTEMAX 3aJaHUM BEPOSATHOCTH MPABUIIBHOTO OTBETA HAa MOCIEAYIOLIEE 3aJaHUC
MOYET 3aBUCETh OT BEPOSATHOCTHU IIPABUIIBHOI'O OTBETA HA MPEABIAYIINE 3aJaHU.

HasBanne teMbl Tema 1.1 «CTpoeHne aToMOB XUMHUYECKUX IEMEHTOB U
IPUPOJa XUMUUYECKON CBSI3N»

Pesynbrar oOyuenus CoctaBisath XuMHU4YecKHe (OPMYNIBI COCIMHEHHHA B
COOTBETCTBUM CO CTENEHbIO OKHUCICHUS XHUMHUYECKHX
JJIEMEHTOB, UCXOJs u3 BaJICHTHOCTH u

QJICKTPOOTPpULIATCIIbHOCTHU

OO0111e KOMIIETEHIINN OK 01

Bbi0epuTe 01MH NPaBUIbHBIN OTBET:

1. Atomsl C 1 Si HIMEIOT OJIMHAKOBOE YHUCJIO:

A) HEUTPOHOB B sAIpE

b) sneprernueckux ypoBHen

B) 21ekTpoHOB Ha BHEIIHEM YHEPTEeTHUECKOM YPOBHE

I') anekTpoHoB

2. B psany xumnueckux snemeHToB Li—-Be-B—C merannnueckue cBoiicTpa:

A) ycunuBarorcs

b) ocnabeparot

B) e mensitoTcs

') U3BMEHSAIOTCSI IEPUOTUIECKH

3. K s-ayremeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilyrem coenuHeHus aToMOB 1ol HomepoM 11 u 17 oGpasyercs BEMIECTBO C XUMUYECKOM
CBSI3BIO:

A) nonHoi

b) xoBaneHTHOI nonsipHO

B) xoBaseHTHOI HEMOJIAPHOI

I') MmeTammueckoi

5. {KOJIMYECTBO SJEKTPOHOB B aTOME; KOJIMYECTBO DHEPTrETUUYCCKUX YPOBHEH; KOJIUYECTBO

9



AJIEKTPOHOB Ha MOCIEAHEM YHEPTETHUECKOM YPOBHE; KOJMYECTBO IPOTOHOB B sIIpE aToma}
COOTBETCTBYET

A) HOMEpY nepuozaa

b) Homepy rpymib

B) nopsiakoBomy HOMeEpy

6. {xnopumy Oapus, anmma3y, aMMHUaKy, CEpHOU KHUCIIOTE } COOTBETCTBYET

A) MOHHasi XMMHYECKasi CBS3b

b) koBanieHTHAs MOJISIpHAS XUMUYECKas CBS3b

B) xoBaneHTHas HENoJIsIpHAsi XUMUYECKasl CBA3b

7. {cBs13b, 00OpazoBaHHAA 32 CUET 00pa30BaHUs OOIIMX JIEKTPOHHBIX Map; CBA3b,
o0Opa3oBaHHas 3a cueT 00OOIIECTBICHUS BAJIEHTHBIX JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANEKTPOCTATUYECKUX CHJI TIPUTSDKEHHS | HAa3bIBACTCS

A) nonHnoi

b) meramnnueckoit

B) xoBasieHTHOM

8. {B mopsaKe Bo3pacTaHUs METAJUIMYECKUX CBOWCTB; B TIOPSIKE YOBIBAHHS pagnyca
aTOMOB; B IOPSIKE BO3pAcTaHUsl KUCIOTHBIX CBOMCTB JIETYYHX BOJAOPOIHBIX
COCIIMHEHUH | 2JIEMEHTBI PACIIONIOXKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxaenuit BepHO aiisi a5eMeHToB { VA rpymmsl , [VA rpynmsl, 1A rpymnmst

A) obmas popmyna neTyyero BoopoaHoro coequHenus RH4

b) He 00pa3yroT neTy4unx BOJOPOAHBIX COCTUHEHUMA

B) 1o 3aBepiieHns SHEPreTHYECKOr0 YPOBHS HE XBAaTAET TPEX IJIEKTPOHOB

10. Cpenu BemiecTB, ykazanusix B paay {NHs, Oy, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCl2, CH4, NH3} konu4ecTBO CO€TMHEHU ¢ KOBAJIGHTHOM TOJIAPHOM CBS3BIO
paBHO

A) Tpem

B) nBym

B) uersipem

11. Xumuyeckas CBS3b B MOJIEKyJaX {030Ha U XJOPHUa KaIbIUsl; CEPHON KUCIOTHI U
XJIOPHJIa AaMMOHHUST; CEPHON KHUCIIOTHI M 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs TIOJISIPHAst U MOHHAS

b) xoBasieHTHAS TIOJIIpHAs ¥ KOBAJICHTHAS HETIOJISIPHAs

B) xoBaneHTHas HEMOJSPHAS U NOHHAS

Kak BWAHO W3 TPUBENEHHOTO TMpuUMepa, Kaxkaoe (aceTHOe 3aJaHhe MOXET ObITh
MpeoOpa3oBaHO B HECKOJBKO PA3IMYHBIX BapUAHTOB OJHOTO 3a/laHUs TECTOBOHM cucteMbl. [Ipu
OpraHU3aIi aBTOMATU3UPOBAHHOTO TEKYIIEro KOHTPOJISA MOSBISETCS BO3MOXKHOCTH T€HEPAIMH
0OJBIIOTO KONMYECTBA BAapHAHTOB TeCTa, MPU ITOM 3aJaHMsl, TONydyeHHbIe U3 ¢aceTa, OyayT

NapajuleNbHbI 110 COAEPKAHUIO U TPYTHOCTH.

Ha3zBanue tembl Tema 4.1 Knaccudukanus, HOMEHKIIATypa U CTpOEHHE
HEOPraHMYECKUX BEILECTB

PC3YJ'ILT8.T OGy‘lCHI/I}I KJ'IaCCI/I(I)I/II_II/IpOBaTB HCOPTaHNYCCKUC BCIICCTBA B
COOTBCTCTBUU C UX CTPOCHUCM

OO01IMe KOMIETEHIIUT OK 0l OK02[IK 3.2

Tecm c 6b160p0M npaesujibHO20 omeema.
1. KucinoTHeIMu OKCHIaMU ABJISIFOTCA BCC BCIICCTBA B I'PYIIIIC:
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a) Zn0O, SO, i H, SO,
0) SiO,, Cl,07, P, Os
B) CO,, A|203, Fe,O3
r) Li»O, NO, FeO
2.BemectBo, Ha3BaHue kotoporo HUTpart xenesa (I1), umeet hopmymy:
a) FeN
6) Fe(NOs)s
B) Fe(NO),
F) Fe(N03)2
3. ConsiMH SIBJISIIOTCSL:
a) Alz 83‘ NH4C|, HzS|O4
6) A|2 03, NH4 NOg, KzSiO4
B) Al ( OH)3 NH4 C|, NaZSiO4
F) A|2 Sg' NH4C|, K28i04
4. K OCHOBHBIM OKCHJaM OTHOCUTCS IPYIIIIa BEIIECTB:
a) SO3,HCI, CuO
6) CuO, Na,0, CaO
B) Ca0, Bao, SiO,
F) SiOz, OFz,A|203
5.K KucimoTaM OTHOCUTCS TpyIIla BEIIECTB:
a) H, S, HNO3,HBr
0) KCI, HCI, H, SO,
B) NH 3, HNO3, HJ
F) NaOH, H 2804 , H2 S
6. BemecTBo, Ha3BaHKe KOTOPOTO CYIb(PUT HATPUS, UMEET HOPMYITy:
a) Na,SO3
6) Na, SO,
B) Na, S
r) NaHSO,
7. OCHOBHBIM OKCHUJOM M OCHOBHOM COJIBIO SBJISFOTCS:
a) FeO u FeSO,
6) CaO u CaCl,
B) BaO u Ba(N03 )2
r)CaO " (CUOH)Z COs
8. OcHOBaHUEM U KUCIIOTOM COOTBETCTBEHHO SBJISIOTCS:
a) HNO 3 U (NH 4 ) Al(SO4 )2
0) H, S u NaNOs
B) K ,SO3 u Ca(OH),
F) KOH n H 4P2 O7
9. OCHOBHBIM MTPU3HAKOM, 110 KOTOPOMY CJIOKHO€ BEIIECTBO OTHOCST K KHCIIOTaM, SIBJISIETCS
HaJIW4He B €0 COCTaBe:
a) KUCJIOTHOT'O OCTaTKa
0) aTOMOB KHCIIOpOa
B) aTOMOB BOJIOpO/JIa
T') TUAPOKCHIIBHOU TPYIITIBI
10. K amdoTepHBIM COETUHEHUSM OTHOCHTCS TPYIINa BEIIECTB:
a) A|2 O 3, SIOZ , Ba(OH)g
6) Zn(OH)z ,Ca0, P, Og
B) Zn0O, Zn(OH), , Ca(OH),
r) Al(OH)3;, ZnO, Zn(OH),
11. Oxcup MeTana, KOTOPbIi B3aUMOJIEHCTBYET U C OCHOBAHUEM, U C KUCIOTOM, SBISAETCS:
a) aM(pOTEpHBIM
11



0) HecoeoOpa3yroIuM

B) OCHOBHBIM

') KHCJIOTHBIM

12. BemmecTBo, B KOTOPOM BaJIEHTHOCTH cepsl 11, 3To:

a) CepHUCTBHIN ra3

0) cepoBOIOPOT

B) cyJbdaT Kaaus

r) okcun cepsl (IV)

13. TIpupoaHOMY COEIMHEHHUIO KallbLiKs, HA3bIBAEMOMY MpPaMop, COOTBETCTBYET opMyIa:
a) Caz (PO4 )2

6) CaCOs

B) Ca(OH),

r) CaSOq4

14. YrapHbBIM ra3oM Ha3bIBaIOT:

a) okcup yriuepoza (IV)

0) okcua cepsl (IV)

B) okcun yriaeponaa (I1)

r) okcup azora (II)

15. OcHOBaHUs COOTBETCTBYIOT XUMUYECKUM 3JIEMEHTAM, UMEIOLIUM CIEAYIOIUE TOPSAKOBBIC

HOMeEpa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r) 6,11,12
HazBanue teMnl Tema 4.2 ®U3uKO-XUMUUECKHAE CBOIICTBA
HEOPraHWYECKUX BEILIECTB
Pesynprar 00ydueHus KnaccudunupoBaTs HeoOpraHu4ecKkre BEIeCTBA B
COOTBETCTBUU C UX CTPOECHUEM
OO01me KOMIETEHIIUT OK 01 OK 02 [IK 3.2

1. BurapHOE COeAMHEHNE XUMUYIECKOTO DJIEMEHTA C KUCIIOPOJAOM B CTCIICHH OKHCIICHUS —2,
B KOTOPOM CaM KHUCJIOPO/I CBSI3aH TOJIKO C MEHEE IEKTPOOTPHUIIATENEHBIM AJIEMEHTOM:

a) okcua +

0) coib

B) KHCJIOTA

2. OCHOBHBIE OKCH/IBI:

a) okcup cepri(VI) SO3

0) oxcun Hatpus Na20 +

B) okcup azota(IV) NO2

3. OCHOBHBIEC OKCHUJIBIL:

a) okcun azora(IV) NO2

0) oxcun cepsi(VI) SO3

B) okcua meau(Il) CuO) +

4. KuCroTHBIE OKCH/IBI:

a) okcup cepri(VI) +

6) oxcua meau(Il) CuO)

B) OKcuJ ITuHKa ZnO

5. KucioTHbIE OKCUIBI

a) okcua amomuHus Al1203
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0) okcua nuHKa ZnO

B) okcup azota(IV) NO2 +

6. AMboTepHBIE OKCHIBL:

a) okcup azora(IV) NO2

0) okcua nuHKa ZnO +

B) okcuz HaTpusa Na20

7. AMdoTepHbIC OKCHIBI:

a) okcua meau(Il) CuO)

0) okcua azora(IV) NO2

B) okcu amromuHus Al1203 +

8. 'me HaxoasTCsl HYKJICMHOBBIE KUCIIOTHI B 9YKapUOTaX:
a) B MUTOXOHPUSIX

0) B MeMOpaHe

B) B sijipe +

9. Yto Takoe HyKJIEHHOBAs KUCIIOTA!
a) Ouomnonumep +

0) pacTBOp

B) HEOPraHUYECKOE COEIMHEHUE

10. Bce KHCIIOTEI B CBOEM COCTaBE UMEIOT KHUCJIOpOA, TaK JIU 3TO:

a) na

0) Her +

B) HE U3yUYEHO

11. Kucnotam COOTBETCTBYIOT CIIEIYIOLIEEe COCAUHEHHUE:
a) HBr +

6) HOH

B) NaOH

12. Kucnoram COOTBETCTBYIOT CIEIYIOIIEe COCTUHECHHUE:
a) Na2S0O4

6) H3AIO3 +

B) NaOH

13. Kucnoram COOTBETCTBYIOT CIIEIYIOIIEEe COCTUHECHHE:
a) CH3COOH +

0) K3PO4

B) HOH

14. Kucnotsl 00pa3yroTcst Ipu B3aUMOAEHCTBUU:
a) KHCJIOTHOTO M OCHOBHOT'O OKCHJIA

0) OCHOBHOTO OKCH/JIa ¥ BOJIBI

B) KHCJIOTHOTO OKCHJIAa M BOJIBI +

15. B3auMmoaeicTBie OCHOBAHUS C COJIBIO:

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

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyia, COOTBETCTBYIOMIAS COJIH:

a) CH3COOH

6) NaHCO3 +

B) H3A1O3

17. ®opmyina, COOTBETCTBYIOLIAS COJH:

a) HBr

6) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyia, coOTBETCTBYIOLIAS COJH:

a) HBr
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0) K2S +

B) K20

19. OcHoBaHMsI MOTYT BCTYIATh B PEAKIIHIO C:

a) OCHOBHBIMH OKCHJIAMH

0) co BceMH HEOpraHMYECKUMHU BEUIECTBAMHU

B) KUCJIOTHBIMHU OKCHAaMH +

20. KucnoTtHble OKCHABI MOTYT B3aUMOJEHCTBOBATS C:

a) OCHOBaHHUEM

0) conplo +

B) KHCJIOTOM

PEKJIAMA

21. KuciaoTHbIe OKCUIBI MOTYT B3aUMOJICHCTBOBATH C:

a) OCHOBHBIM OKCHJIOM +

0) KuciaoTOM

B) OCHOBaHUEM

22. OKCHUIBI COCTOSIT U3 KUCIIOPO/A U:

a) IByX AJIEMEHTOB

0) ogHOTO BJIeMeHTa +

B) TpeX 2JIEMEHTOB

23. BeiGepure rekcaruapokcodeppat HaTpus:

a) Na2[Fe(OH)4]

6) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. HuTpaT antoMUHHS B PACTBOPE B3aMMO/ICHCTBYET C:
a) Ca(OH)2 +

6) Fe(NO3)2

B) KCl

25. 'unpokapOoOHAT HaTpUs pearupyeT ¢ KaXKAbIM U3 3THX BELIECTB:
a) 02 u CO2

6) NaOH u HCI +

B) CaCl2 u NaOH

26. Mexy coboit pearupyror:

a) ruapokcua meau (II) u consnas kucnora +

0) kapOoHat 6apus u ruapokcua meau (1I)

B) TUAPOKCU] MarHus u HUTpat ceuna (II)

27. OcHOBaHUS — 3TO:

a) CIIOKHBIE BEIIECTBA COCTOSIINE U3 METAJIa M KUCIOTHOTO OCTaTKa
0) CIIO’)KHBIE BEILIECTBA COCTOSIME U3 BOJAOPOA U KUCIOTHOTO OCTAaTKa
B) CJIOXHBIE BEI[ECTBA, COCTOSIINE U3 aTOMOB METaJlIa ¥ THAPOKCOTPYIIIIBI +
28. Kakoe 13 npuBeIeHHBIX HUKE BEIIECTB SIBJISICTCSI OCHOBAaHHEM:
a) Fe(OH)2 +

0) CaO

B) Na2SO4

29. Yro obpasyercs npu B3aumoaeiictsur NaOH ¢ CO2:
a) cCoJb M Boja +

0) cob ¥ KHUCTIOTa

B) OCHOBaHHE U OKCH/]

30. OcHOBaHUE AUCCOITMUPYET HA:

a) KaTHOHBI BOJIOPO/1a M aHUOHBI KMCJIOTHOTO OCTaTKa

0) KaTHOHBI METAJIa ¥ TUAPOKCH AHUOHBI +

B) KATUOHBI METAJUIa U aHMOHBI KUCIIOTHOT'O OCTAaTKa
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IIpakTUyeckue 3a1aHNs U 3a1a4H

[TpakTideckne 3agaHWsi W 3aJa4yd, 4YacTO WCIOIb3yeMble B Ka4eCTBE
TUAAKTHYECKUAX CPEACTB B €CTECTBCHHOHAYYHBIX JUCITUIUIMHAX, TAKKE MOTYT OBITh
daceTHBIMH.

3amaun, Kak W Jpyrue JIUJAKTUYECKHE 3aJaHus, MOTYT BBIOIHITh
oOyyaronyro ©  KOHTpojupywoulyto  ¢GyHkiuu. PemieHue 3agad  MOXET
OCYIIECTBIIATHCS Ha PA3JIMYHBIX TUITAX U ATAIax 3aHITHIM.

HaszBanue Tembl 2.1 Tunbl XUMHYECKUX PEaKIIHMA

Pesynbrar oOyuenus CocTaBndTh peakliud COEIMHEHUs, pa3oKeHUs, OOMeHa,
3aMeIIeHUs], OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU
U peakuuu KoOMIUIeKcooOpa3oBaHMsl (Ha mpuMepe
T'MJIPOKCOKOMIUIEKCOB AJIOMHHUSA M ILIMHKA) C y4acTUEM
HEOpPraHUYECKUX BEILECTB

OO011e KOMIIETEHIINT OK 01

3aKOHYUTH YPaBHEHUS PEaKIIUHA, IPOTECKAaHUE KOTOPBIX BO3MOXKHO (!);

YPaBHATH, HA3BaTh pCarc¢HThI U IIPOAYKTHI pCaKIUH:
AI203+HCl—

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

.C+H2—

. H20—

. Al + H2S04 —

. NatO2—

. K20+H20—

. Cu(OH)2+H2S04—

. Mg+H2CO3—

A+ 02 —

. Ca+ H20—

.S03 +CO2—

. BaO + H20—

. Onpenenute maccy okcuna meau (I1), kotopast motpedyercs s nmomydenus 500 T HuTparta
MEJIH, €CJTH JIOJISA BBIXO/a B Peakiiuu B3auMoaecTus okcuaa meau ¢ HNO3 cocrasisier 92%7?

©ooN R WD R

I N Y el o o o
B O ©W oW ~NO U WN P o

N
N

. Onpenenute 00beM (H.y., 1) aMMUaKa, KOTOPBINA MOIYYUTCS IPU IEHCTBUU
M30bITKa pacTBOPA THIPOKCH 1A HATPHUs Ha 48 T kapOoHaTa aMMOHHUS, €CJTH BBIXOJT B PEAKIIHH
cocraBisieT 70%?
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23. Ompeenure Maccy CoJid, T, KOTopasi o0pa3yeTcs IpH pacTBOPEHUH B U30BITKE a30THOM KHUCIOTHI
80 r oxcuma meawm (II), ecnu BbIxoa B peakiuu coctarisier 80%?

24. Tlpu TepmudeckoM paszioxenuu 1700 r autpara Hatpus Obu10 nostyueHo 174,4 1 kucnopoaa
(1.y.). Onpenenure MacCOBYIO JOJIO BBIX0/1a B 3TOM peaKIuu.

25. PaccunTaiite Maccy oKcuaa Maruusi, KoTopasi 0opa3yercs IpH pa3iokKeHUN TUAPOKCHIA MATHHS
Maccoii 50 T, ecim peakius pa3IoKeHH polia ¢ Beixoaom 95,5%.

26. Kakast Mmacca 6eH30:1a (KT) MOXKET MOaydnuThes u3 369,6 M3 (H.y.) alleTHIICHa, €CIIH JI0JISl BBIXOAA
6enzona coctaBuia 65% OT TEOPETUYECKU BO3MOKHOTO?

27. Onpeenure Maccy CupTa, MOJIy4eHHOTO Ipu ruaparamnuu 40 1 npomnwieHa (H.Y.),

€CJIN J0JIs BBIX0/1a IPOAYKTA PEAKIIMH CO-CTABIAET 65% OT TEOPETUUECKH BO3MOMXKHOTO.

28. Ompenenurte OO BBIXOJA B PEAKIMHM KATATUTHYECKOTO OKUCIICHUS aMMHAaKa KHUCIOPOIOM,
ecim ripu okuciernn 10 Moste ammuaka obpasyercs 200 i1 okcuaa azora (II) mpu H.y.?

29. [Tapbr 6poma oO0bemMoM 20 11 cMemIaii ¢ U30BITKOM BOJIO-POJIa, B PE3yJIbTaTe U3 CMECH BBIICIUIN
32 n OpomoBojgopona. Ompenenure MO0 BBIXOJAA, %, €cld OOBEMBI Ta30B H3MEPSUIUCH TIpU
OJIMHAKOBBIX YCJIOBHUSX.

33. Oxcup kanbnus Maccoit 0,64 kr Harpenu 10 1200° C ¢ 1o-cTato4Hoi Maccoi
okcuaa kpemuus (IV). Macca oOpa3oBaBiiierocs CHiIMKaTa KajabIlus OKaszaiach paBHoi 1,024
kr. Onpeaenure Boixon (%) peakiuu COeTMHEHUS.

34. U3 36 r metanona ObLIO MOMYYeHO 24 T TUMETHUIOBOTO upa. Paccunraiite BEIXOA peakuu
JeTUApaTaluu

HazBanue Tembl 2.2 DNEKTPOINTHYECKAs TUCCOIUAIIHS U HOHHBIN
oOMeH
Pesynbrar 00yuenus CocTaBnaTh ypaBHEHUS XMMHUECKUX PEAKIIMA HOHHOTO

oOMeHa ¢ Y4acTUEM HEOPTaHNYCCKUX BCIICCTB

OO01me KOMIETEHIIUT OK 01 OK 04

1. Hanicath HOHHO-MOJIEKYJIAPHBIE U MOJIEKYJISPHBIE YPABHEHUS TUIPOJIN3A COJIEH:

a) cynbgara xpoma (I11) (Cra(SO4)3),

6) cynbdua Hatpus (NazS)

Y yKa3aTh PEAKIUIO CPEIBI X BOJHBIX PACTBOPOB.

2. Hanucarh HOHHO-MOJIEKYJIIPHOE M MOJIEKYJIIPHOE YPABHEHHUS TUIPOIIU3a XJIOPH/IA
amomunus (AICh), Kak Bnusier Ha paBHOBecHe ruIpon3a NpUOaBieHUe K pacTBOPY CIELYFOIINX
BEIIECTB:

a) XJI0POBOJOPOAHOM KHCIOTHI ( HCD):
6) ruapokcua kamus (KOH).

B) HUTpaTa HATPUsI (NaNO3),

3. CocTaBUTh HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YPABHEHHS THAPOJIH3a KapOoHaTa

kamus (K2C03), Bprapcants koncranty, crenens n pH ruxposnsa com B 0,01M pacrBope.
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4. Yo mpowusoiiieT NpH cIMBAHUHE PacTBopoB xJaopuaa :xene3a (II) (FeCh) y kapGonara
(Na2C03)7 i i i i
HATpHUSA ? HanmucaTp ypaBHeHHs1 peaKlyii B MOHHO-MOJIEKYJISPHON M MOJIEKYJISPHOM
(popmax.
5. Kakast u3 aByx coa ¢ii xsopux wuaka (Z0Cl) yau xmopux menn (CuCh) | ppy papueix
KOHLIeHTpauusx B 00J1 EIIel cTeneHu noasepraercs ruapoansy? OTeer MOTUBHPOBATh

Pacue€ToM OTHOIICHUSA cTeneHen ruapoJinia o0eux coJjeii. CocTaB ¥ Th HOHHO-MOJIERYJISAPHLIC
U MOJIERYJIIPHBIC YPABHCHHUS I'HN/IPOJIN3a 3TUX coJIei.

Hazpanue Tembl 4.1 Knaccuduxamus, HOMEHKJIATypa U CTPOCHHE
HEOPraHUYECKHUX BEIECTB

Pesynbrar oOyuenus KnaccugunupoBars HeOpraHuyeCcKue BEIIECTBA B
COOTBETCTBHUHM C UX CTPOCHUEM

O0111e KOMIIETEHIINU OK 0l OK02IIK 3.2

1. Beraucnute 00beM AMOKCHA YTIIEPOAa IPU H.Y., B3STOTO  KOJMYECTBOM BEIIECTBa 3
MOJIb.

2. Beraucauts macey stuiena (CoHy), 3anumaromero mpu H.y. o0bem 28 1.

3. BeraucnuTh 00beMHYIO JTOJTIO MeTaHa B cMecH, cocTosmieit u3 30 1 MeraHa, 5 1 3TaHa u 2
71 Bostopoaa. O6beMbl ra30B U3MEPEHBI TP OIMHAKOBBIX YCIOBUSX.

4. VImeeTtcs ra3oBasi CMeCh, MaCCOBBIE JIOJIH T'a3a B KOTOPOU paBubI (%): MmeTana — 65,
Bogopoaa — 35. Onpenenure 00bEMHBIE T0IH Fa30B B 3TON CMECH.

5. BBIUMCITUTH MacCOBBIE JIOJH KAKIAOTO M3 3JIEMEHTOB, BXOSIINX B COCTAB YIIIEBOIOPO/IA,
¢dbopmyna kotoporo CgHip.

6. 3 Hedtn momywaror OeH3MH (MaccoBas Joiisi ero B Hedtu cocraBisier 25%) u masyt
(55%). IIpn nanpHeiiei nepepaboTKe MazyTa MOJIy4aroT elle HEKOTOpOoe KOJIMYECTBO OeH3MHA
(60% ot maccel Ma3yTa). Paccunraiite Mmaccy OeH3MHa, KOTOPBIH Oyzet noisiydeH u3 Hetu
Maccoit 200 kr.

Ha3zBanue tembl 4.1 Knaccuduxanus, HOMEHKJIaTypa U CTPOEHUE
HEOPraHUYECKUX BEIIECTB

Pesynprar 00ydueHus KnaccudunupoBaTs HeoOpraHu4ecKkre BEIeCTBA B
COOTBETCTBUU C UX CTPOCHUEM

OO01me KOMIIETEHIINH OK 0l OK02IIK 3.2

3ananue 1. BeibepuTe OKCHIBI U3 CIETYIOIINX BEIICCTB.
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H.SO, SO, Fe.O; CO, H.SiOs CaCoO; CaO CO,
Sio, NaOH | AI(OH) Mn,O, | FeO SO, N,Os Na,O
3ajmanue 2 OTHECUTE NMPUPOAY OKCHIOB. OTBETHI 3aMTUIINTE B TAOIHUILY.
Na,O SO, K.O CuO CrO; Mn,O; SiO, N.Os
CaO SO, P-Os FeO MnO AlLO, BeO Fe.O,
OCHOBHbl€ KUCMNOTHbIE amdoTepHble
3amanne 3. HazoBuTe OKCHIEL.
1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
an 07 Agz O Cr 203 NZ 03
Na, O CaO Li,O SO,
CO, N ,Os Fe .0, BaO
PbO, Cu, O Cl .0, CO
BeO SO, FeO Sno;,
N .O; Zn0O Cl ,0 Al 203
P .0; NO, MgO NO
SO, CrO, P ,0s BeO

HazBauue teMbl

7.1 Knaccuduxanus, ctpoeHne 1 HOMEHKIaTypa
OpPraHMYECKUX BEIIECTB

Pesynbrar 00yuenus

KnaccudummpoBaTs oprannyeckme
COOTBETCTBHUH C UX CTPOCHUEM

BEILIECTBA B

OO01me KOMIIETEHIINH

OKO01I1IK2.6 IIK4.3

1 3amanue

1. Hanmummre cTpyKTypHBIE (OPMYIIBI COETMHEHHUH MO UX HA3BAHUSIM:
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a) 2,5-TMMEeTUIITeKCeH-3;

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

B) 2,5 - TUMETHII - 3-HUTPOTEKCaH;

r) 2,3-AUXJIOpPreKCaHoBas KUCIIOTa;

n) 2 - aMmuHOOYyTaH.

2. Harmmmmure ctpykTypHbIe (GOpMYIIbI BCEX COSAMHEHUIN COCTaBa:

a) CgHo;

6) C5H 110H;

B) C5H 11N02.

3. "Tperuit mumHui"

a) aJIKWH, HUTPOCOCIMHCHUS, AJIKCH.

OTBeT: HUTPOCOCTUHCHHUS

0) OyTeH-2, meHTeH-3, OyTaHalb.

OtBer: OyTaHaib

B) NIEHTUH-1, meHTaguen-2,3, meHTaH.

OTBeT: IeHTaH

4. [TonOepuTe K TEKCTYy MPaBWIBHBIA TEPMUH ONPEICIICHUS TOHSTHUS:
Q) e - BEII[ECTBA, OJIMHAKOBBIE TI0 COCTABY, HO Pa3HbIE TI0 CTPOCHHIO.

[0) IR - 3TO psiJ COEAMHEHUHN, CXOAHBIX [0 CBOEMY CTPOEHUIO U XUMUYECKUM CBOMCTBAM,
KOTOpBIE OTJINYAKOTCS IPYT OT Apyra MO COCTaBYy MOJIEKYJI HAa OJHY WM HecKoiabKo rpynn CHo.

B) ............. - 9TO U30MEPHI, OTIINYAIOIIHECA MOPAAKOM COCANHCHUA aTOMOB.

T)  oeereeeenieeenieens MIPEACTABISIET COOOM COBOKYIMHOCTh HECUCTEMATHUECKUX HCTOPUUECKHI
CJIIOKMBIIMXCA HA3BaHUW OPTAaHUYECKUX COCTMHEHUN.

b1 | IOV - 9TO SIBJIEHUE CYIIIECTBOBAHMS BEIIECTB, UMEIOIINUX OJIMHAKOBBIM KaU€CTBEHHBIN U
KOJIMYECTBEHHBIN COCTAB, HO Pa3JIMYHOE CTPOCHHE U Pa3HbIE CBOMCTBA.

OTBeT: U30Mephl, TOMOJIOTUYECKHI PSIJl, CTPYKTYPHBIC H30MEPbI, TPaBHaIbHAs HOMEHKJIATYypa,
U30MEpHsl.

5. BcTaButh IMPOMYHICHHBIC CJIOBA B TCKCT

BriOpath camyio AITMHHYIO YTIIEBOJIOPOIHYIO LIEMb U TPOHYMEPOBATh ATOMBI

(yrnepona)s Heil. Hymepanuio Ha4YMHAIOT ¢ TOTO KOHLA IEMH, K KOTOPOMY OJIKe
CTOUT (pagukan). Ha3BaTe paaukansl B ( andasutHom) mnopsake. Ilepen
Ha3BaHMEM KaXKIOro pajuKaja yKasaTb (HOMep) aTOMOB yriepoja, ¢ KOTOPBIMHU
CBSI3aHbI TAKUE PATUKAIIbI.

6. BeIOpaTh MpaBUIIbHBIC YTBEPIKICHHS:
a) Huc-Tpanc-u3zomepus xapakTepHa JUIsl COEAMHEHUMN, COEPKAIIUX ABOWHYIO CBSI3b WM LIUKIL.
6) M3omepsl - BelecTBa, OAMHAKOBBIE TIO CTPOEHUIO, HO Pa3HbIE MO COCTABY.

B) CTpYKTYpHBIMHU HA3bIBAIOTCS H30MEPHI, OTINYAIOIINECS MOPSIKOM COSIMHEHHS aTOMOB.
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') ATOMBI B MOJICKYJIaX COSAMHEHBI JIPYT C IPYTOM COTJIACHO X BaJICk THOCTH.
OtBet: ABI'

7. YKaxuTe, KaKue U3 TepeUrCICHHBIX COSIMHCHHIN SIBIISIOTCS OpraHy YECKUMMU:
a) Na2803; 6) C3H8; B) C;H5BI‘; F) COz?

OtBeT: 0,8

8. HazoBuTe npuBeIcHHBIC HUKE YTIICBOIOPOIBI 0 MeX ayHapoaHoi HoMeHkiarype [UPAK:

CH;

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

" CH;
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. BeBeaute Gpopmyiy BemecTna, cogepxamiero 82,75% yraepona u 17,25% Bonopona.
OTtHocuTenbHAS ITIOTHOCTD Ma®B 3TOTO BEIIECTBA MO BO3/1YyXY paBHa 2.

Hano (yrmeBomaopom)
m(BemectBa) =4,2 1
m(COz)=132r
m(H,0)=54r
D posn. (BemecTBa) = 2,9

BriBecT MonekynsipHyto (popmysy BeliecTna.
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2. BeiBeaute hopmyiy BemiecTa, conepsxkauiero 81,8% yriaepoaa u 18,2% Bogopona. OTHOCUTENbHAS
MJIOTHOCTH TIAPOB 3TOTO BEIIECTBA 110 BOJAOPOIY paBHaA 22.

JHano (yrneBomopon)
m(BemecTtBa) =4,3 1

m(COz)=13.2r
m(H,0)=0,7r
Du: (Bemectpa) = 43
BriBectu MonekynsipHyro GpopmyiTy BeliecTna.
3 3amanue
1. Cepoyrnepon conepxkut 15,8% yriaepoaa no macce. Kakosa npocreitmas gopmyna 3Toro
BenlecTna’?
2. Copepxanue yriepogaa B yriaeBojopoae coctaBiuser 83,33%. IlimoTHOCTH mMapoB
coequHeHus o Bogopoay — 36. KakoBa MonekynspHas popmyna yriaeBojgopoaa?
3. Hekotopas kuciora comep:kut Bomopon (2,2%), uwox (55,7%) u xucnopoxn (42,1%).
Omnpenenurte npocTeiinyto GopMyIy 3T0il KUCIOTHI.
4. TInoTHOCTH MApOB MO BO3AyXy HeKoToporo ankana 4,414. Kakosa ¢opmyna ankana?
5. Coxrmu 7,2 T yraeBomopoaa. IlnoTHocTs ero mapoB mo Bojopony cocTaBiser 36. B
pesyibTaTe peakiuu odbpazoBasiock 22 r okcuma yriepoaa (IV) m 10,8 t Bomel. Kakoa
MOJIEKyJIsipHast opMysa COSTUHEHNUS?

Haszeanue Tembl 7.1 Knaccuduxkanus, CTpoeHre 1 HOMEHKJIATypa
OpPraHMYECKUX BEIIECTB

PGSYJ'IBTaT O6y‘IeHI/IH KJ'IaCCI/I(i)I/H_II/IpOBaTB OpraHn4YeCKuc BCIICCTBA B
COOTBCTCTBHUU C UX CTPOCHUCM

OO011e KOMIIETEHIINH OKO0lIIK26 IIK4.3

3anava 1. ['a30Basg cMech COEPKUT 3TaH, 3TUIIEH U aneTuieH. Kak joka3arh npucyTcTBue B
JAHHOM cMecH Kaxoro u3 razo? HanummuTe ypaBHEHHsI HEOOXOAUMBIX peaKIii.

3amaya 2. BrlmenuTe B YHMCTOM BHJE KOMIIOHEHTHI CMECH, COCTOSIIEH H3 alleTHIEHa,
IponeHa u npomnaxa. Hanummre ypaBHeHHs HEOOXOIUMBIX pEaKIHii.

3anava 3. U3BecTHO, yTO 1,12 11 (H.y.) CMECH alleTHJIEHA C STUJIEHOM B TEMHOTE TIOJTHOCTHIO
cBs3biBaeTcs ¢ 3,82 miu Opoma (= 3,14 r/mut). Bo ckosbko pa3 yMeHbIIUTCA 00BEM CMECH MOCe
MIPOIMYCKaHUs €€ Yepe3 aMMHUauHbIi pacTBOp OKcUa cepedpa?

3anauva 4. ['a3, BeIIENIUBIINNCS IPU CTOPAHUU CMECH OEH30J1a U IIUKJIOTeKCeHa, MPOMYCTUIN
gyepe3 U30bITOK OapuToBoil Boawl. Ilpu sTom momyumnu 35,5 r ocaaka. Haiiaure nporeHTHBIN
COCTaB UCXOJHOW CMECH, €CIIM TaKOoe ’Ke €€ KOJIMUeCTBO MOXeT obecuBeTuth 50 I pacTBOopa Opoma
B TETpaxJOpHJe yriepoja ¢ MaccoBoii gonei 6poma 3,2%.

3amaya 5 Hanummure ypaBHEHHS XMMUYECKHX PEAKIMM, MOATBEPKIAIOIINX FEHETUYECKYIO
CBSI3b MEX/Y KJaCCaMU OpraHMYECKUX COCTUHEHUH B cxeme 6. Pe3ynbraT 00CcyauTe ¢ cocesioM 1o
napre.

AJIKaHBI> AJILAETHABI

CH4 + Oz KaTtr. — + Hzo
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Anbaerngbl—> Kapb6oHoBbIe KUCNOTbI

+ Ag,0O t, aMMUaYHBII p-p —>

Cnuptbl—Anbaernabi

CH,—CH~-OH + CuO t—> + Cu

Anbpernabl—CnupTbl

+ Hz t, Kart. — CH3—CH2_OH

CnupTtbl— NanoreHnpounsBoAHbIE yrrieBogopoab|
ManoreHnpounsBoAaHbIe yrnesogopoab— Crvpibli
AnkaHbl— TanoreHnpounsBoaHbIle yrneesogopoabl
ManoreHnpousBogHbie yrrnesoaopoabl —» AnKaHbl
AnkeHbl—» NanoreHNnpousBoAHbIe yrrneBoaopoabl

MNanoreHnpousBoAHbIe yrneBoaopoAbl—» Aretbl

3agada 6 3anuInTe ypaBHEHUs PEAKLUi, NUTIOCTPUPYIOIIUX CIIETYIOIUE 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,Si0; — H,y8i03 — Si0, — 8i —
— Mg,Si — SiH, — Si0,;

I v

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

—> NaHCO,— NaNO, —> NaNO,.

+

2Ag|

H.O
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3agaya 7 3anumuTe ypaBHEHUS PEaKIui, WUTIOCTPUPYIOLIUX CIAEAYIOUIME MPEeBPAIICHUS:

0
FZ
a) C— CH, —> C,H, — CH;—C___—> CH,COOH —>
H
40
— cH;—C_ — 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.

3amaya 8 OnpenenuTe MIOTHOCTh METaHa 10 BOJIOPOY.
3agaua 9 Onpeznenure IIOTHOCTh NPOIMIIEHA IO FEJTUI0
3anava 7 Onpenenure MIOTHOCTh NapOB 3TAHOJIA IO BO3/YXY.

IIpakTHKO-OpHEHTHPOBAHHbIE 3aJAHUS

[TpakTHKO-OpHEHTHPOBAaHHbIE 3afaHus (KaK TEOPETHYECKHe, Tak u
pacueTHbIC), HAMpPaBICHBI HA Pa3BUTHE PE3YJIbTATOB OOYUYCHHS] OCHOBHOTO MOIYJIS
(pazmensl: «OCHOBBI CTPOEHUS BelecTBay, «CTPOCHHE U CBOWCTBA HEOPTAHUUECKUX
/  opraHWueckux  BemecTB», «KuHeTtmdyeckme ©  TEPMOAMHAMHYECKHE
3aKOHOMEPHOCTH MPOTEKaHUsI XUMUYECKUX peakuuity, «JlucrnepcHble CUCTEMBI») U
BBISIBJICHHE XUMUYECKOM CYITHOCTH OOBEKTOB MPHUPOJbI, TPOU3BOJCTBA U ObITa, C
KOTOPBIMU 4YEJIOBEK B3aUMOJIEHCTBYET B MpOIECCE MPAKTUYECKOW JEATEIbHOCTH
(TpUKITaTHON MOMIYIIB).

[TpakTHKO-OpUEHTUPOBAHHBIE 3aJJaHus MO’KHO OTIpPEIEIUTh KaK
MeJaroru4ecky rnepepaboTaHHblil  (parMeHT NpodecCHOHATBLHON ACSITEIHHOCTH
cnenuanucta. OHU  pa3pabaThIBalOTCS JUIsl TMPOBEPKHM 3HAHUM UM yMEHUH
oOydaromuxcsi JIeWCTBOBaTh B MPAKTUYECKHX, HETHUIMHYHBIX, JKCTPEMAaTbHBIX U
Apyrux cuTyanusx. Ilpm w3ydyeHUM AUCHMILIMHBI «XUMHUS»  TPAKTUKO-
OpHUEHTHPOBAHHBIC  3aJaHUS  TNPUMEHSAIOTCS ISl  aKTUBU3ALMKW  y4eOHO-
MIO03HABATEIILHOM JIEATEIBHOCTH 00YYarOIIIXCS.

Ha3Banue tembl 1.2 Tlepuoaunueckuii 3akoH u tadmauna .M.
MenneneeBa

Pesynbrar oOyuenus: | XapakTtepu3oBaTh XUMHUYECKHE dJIEMEHTHI B
COOTBETCTBHUU c UX MOJIOKEHUEM B
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MEPUOINYECKON CUCTEME XUMHUUYECKHUX JJIEMEHTOB
J.1. MenneneeBa

OO01me KOMIETEHIINN OK 01

1. PacnpeneneHue 3JIEKTPOHOB B aTOME IO SHEPTETHYECCKUM ypoBHsM 2, 8, 4. Onpenenure,
Kakoil 310 3nemeHT. [IpuBeaute Gopmynbl ero BBICIIETO OKCHIA, TUAPOKCUIA M BOJIOPOJHOTO
COCIMHEHMS.  YKaXuTe  Xapakrep coenauHeHuil.  [IpuBenure  ypaBHEHUs — peakLMi,
WUTIOCTPUPYIOLIME CBOMCTBA 3TUX COCIUHEHHU.

2. Hanumumre ypaBHEHHs peakildil alfoOMHHHUS co cieayrommmu BemecrBamu: Cl2, O2, S.
JIJig KaXK0i peakIui COCTaBbTE 3JEKTPOHHBIN OalaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEb.

3. C KakuMU W3 TIEPEYUCIICHHBIX BEIIECTB OyneT B3auMojaeicTBOBaTH OKcua docdopa (V):
HCI, Ba(OH)2, SO2, H20, Li20? IIpuBenure ypaBHEHUS BO3MOXKHBIX PEAKIIMI B MOJIEKYISIPHOM
Y MOHHOM BHJIC. YKQXUTE XapaKTep KakKI0T0 OKCHIA.

4. IlpuBeaute ypaBHEHUS PEaKLU, C MOMOIILI0 KOTOPBHIX MOXKHO OCYIIECTBUTH CIEAYIOLIUE
MIPEBPAICHHS:

Ca — Ca0O — Ca(OH)2 — CaCO3 — CaO.

Ha3Banue TeMbl 4.2 OU3UKO-XUMHUYECKUE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB

PesynbTaT 0OyueHus | YcraHaBIuBaTh 3aBUCUMOCTh ¢dusuKo-
XUMHUYECKUX CBOMCTB HEOPraHUYECKHUX BELIECTB
OT CTPOECHHUSI aTOMOB M MOJEKYJ, a TaKXe THUIla
KPUCTAJUIMYECKON PEIIETKU

OO1ure KOMIETCHITUN OK 01, OK 02 IIK 3.2

1.Hanucatb ypaBHEHHsI XUMHUYECKHUX PEAKIHi, K OyKBaM I' U J COCTaBUTh HOHHBIE (POPMBI:

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

e) Ba(OH); + Sio,

2. OCyIecTBUTb MEPEX0/Ibl: KaTUi — OKCUJ KA — THIPOKCUA Kaaust — Cynbdar Kanus

3. 3amaya: CKOJIBKO KT HATPHUSA MOTPEOYETCs A pEeaKIui B3auMOJIeHCTBHS ¢ 16 KT cephl,
conepxamieit 25% npumecei, ecau cxema peakuuu: Na + S — NapS

4, HamucaTh ypaBHEHHS] XUMUYECKUX peakuil, K OyKBaM I' U J| COCTaBUTh HOHHBIE (DOPMBI:

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

e) Ba(OH); + Sio,

5. OcymiecTBUTh NEPEXO0/Ibl: KA — OKCHJ] Kallusi — THIPOKCU KaJusl — Cyib(ar Kaius

6. 3amaya: CKOJIBKO KT HATPHUS MOTPEOYETCS A1 pEeaKIMu B3auMOJICHCTBHS ¢ 16 KT cephl,
conepaxamieit 25% npumecei, ecnu cxema peakuuu: Na + S — NapS

Haszeanue tembl 4.3 Unentudukanus HEOpraHUYeCKUx
BELIECTB

Pesynbrar oOyuenusi | OOOCHOBBIBAT,  3HAUYEHWE U MPUMEHEHHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJACTBEHHONW NIESATEIBHOCTH YEJIOBEKAa HX
(U3UKO-XMMHUYECKUMH CBOMCTBAMU
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OO01me KOMIIETEHIINN OKOIIIK 3.2

1. Hanmcath xumuueckue (GOpMyIsibl BEUIECTB, HAXOIAMIMXCS B Tpex Koibax, ecim: 1)
pacTBOp W3 MEPBOU KOJIOBI OKpAIIMBACT TUTAMS B JKENTHIH, a U3 BTOPOl — B ()MOJICTOBBIN IIBET; 2)
Ipu HarpeBaHumu oOpasua u3 Tperbeld KomObl ¢ NaOH mosiBuics 3amax ammuaka; 3) mpu
npunuBaHun pactBopa AgNO3 Bo Bcex o0pasnax BBINATM OCAaIKHd OeJoro IBeTa, MpUYeM B
oOpa3siie u3 TpeTbel KOOI 0CaIoK PacTBOPWIICA MPH 100aBIIeHNUU BOAbI; 4) 100aBiIeHne pacTBOpa
BaC12 crmocoOcTBOBaIO BBIMAICHUIO OENBIX OCAJKOB B 00pa3liax U3 BTOPOM M TPETheH KoJo; 5)
npuiuBanue pactsopa HC1 mpuseno xk OypHOMY BbIZENIEHUIO ra3a B o0pasie 13 BTOPOU KOJIOBL,
MpUYeM 3TOT Ta3 BbI3BaT nmomyTHeHue pactBopa Ca(OH)2. OTBeT mMoATBEpAWTH ypaBHEHHUSMU
COOTBETCTBYIOILINX PEAKLU B MOJICKYJISIPHOM U MOJIEKYJISIpHO-UOHHOH (hopme.

2. B yerpipex xombax 0€3 3TUKETOK COAEPIKATCsl pacTBOPHI CIEAYIOUINX BELIECTB: COJSHOU
KHCIIOTHI, XJIopuaa Oapusi, cynbdaTa kanus, pocdara kamus. Vcronb3ys JOMOTHATEIHLHO PACTBOP
AgNO3, onpenenuth, B KaKOW KIMEHHO KOJIOE COAEPIKUTCS KaXkI0€ U3 YKa3aHHbBIX BemecTB. OTBET
MOATBEPANTH YPABHEHUSMHU PEAKIINI B MOJIEKYISIPHON U MOJIEKYISIPHO-UOHHOU opMe.

3. B maTe npobupok, coaepkamux pacTBOPbI XJaopuaoB kams, meau (I1), Gapus, amroMuHHAS
u xene3a (III), mobaBunu pactBop NaOH. Yka3zarh, B KakuX MMEHHO MPOOHMPKAX HAXOAUIUCH
JaHHBIE COJIM, €CJIM B MEPBOM MPOOHpKE BBINAT O0CATOK OENoro IBeTa, B YETBEPTOU — roryboro
1[BETa, B MATOI — Oyporo 1BeTa, a BO BTOPOM M TpeThel ocalika He oOpazoBanioch. [Ipu momoru
KaKOTo peareHTa MOXXHO ONPEACIUTHh COCTaB COJEPKUMOT0 BTOPOil U TpeTbel mpooupok? OTBeT
MOATBEPAUTh YPABHEHHUSIMM COOTBETCTBYIOLIMX PEAKIMM B MOJIEKYISIPHOH U MOJIEKYJISIPHO-
MOHHOU (opMme.

4. B nsaTh NpoOUPOK, COIEpKALIUX pacTBOPbI cyibdaToB HaTtpus, mapranua (II), meau (II),
amomuaus U xpoma (III), mo6asunu pactBop NaOH. VkazaTh, B Kakoil MMEHHO HpPOOHpKe
HaXOJUTCS KaX/1asi CoJib, €CJIM B YETBEPTOM MPOOMpPKe BBINAI 0CaJ0K rody0oro 1Bera, B TpeThei
— CHHEBAaTO-Ceporo 1[BeTa, B EPBOI U MATOM MpoObHUpKax — O€I0ro 1BeTa, IpUYeM 0CaOK B MATON
npobupke pactBopuicsa npu ao6asineHun u30biTka NaOH, a Bo BTOpo#l mpoOupke ocaaka He
oOpa3zoBasiock. OTBET NOATBEPAUTH YPABHEHUSIMHU COOTBETCTBYIOIINX PEAKIIMI B MOJIEKYJISIPHON U
MOJIEKYJISIPHO-MOHHOM (popme.

Haszpanue tembl Paznen 5. Kunernueckue n TepMOAMHAMHAYECKUE
3aKOHOMEPHOCTH ITPOTEKAHUS XUMUYECKUX
peakuii CKOpOCTh XUMUYECKHUX PEAKIUH.
XUMHYECKOE PABHOBECUE

PesynbraT 00yuenus | OO0OCHOBaHME U3MEHEHUS]I CKOPOCTH TEUCHUS
XUMUYECKUX  peakluid, HX  OOpPaTUMOCTH.
Oc00EHHOCTH XUMUYECKOTO PAaBHOBECHSI.

OO111e KOMIETEHIINN OK 01, OK 02 TIK 3.2

3aganue Nel. (2 Ganna)

[Tpennoxute crnocoObl YCKOPEHHUs Pa3iokKeHHs ObITOBBIX OTX0/I0B, UCIIONb3Yys U3YUEHHbIE
BaMH (PaKTOPBI, BIUIOIINE HA CKOPOCTh XUMUYECKOH peakiuu. OTBET 000CHYHMTE.

3ananue Ne2. (2 6anna)

[TpoBenuTe 1OMa NPOOIEMHBIN SKCIIEPUMEHT

Kynure B anteke pacTBop mepekucH Bogopoaa. Bo3pmure Kycodek 0TBapHOTO KapTodes
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U Kycoyek chlporo. Ha kaxnplii HajelTe HEMHOro mnepekucu Bojopoaa. Uro nHabmomaere?
[Touemy? ITombITaiiTech 0OBACHUTH HAOIIOTAEMEIE.

3ananmne Ne3. (2 6asna)

3HaHWE BIUSHUS PA3IAYHBIX (PAKTOPOB HA CKOPOCTh XMUMHYECKON pEaKIMH IIUPOKO
MpUMEHsIETCS B MPOMBILUICHHOCTH. Hampumep, mepBasi cTaaus MOIYYEHHUS CEPHOM KHCIOTHI B
MIPOMBIIIIJICHHOCTH - O0KUT JKEJIe3HOT0 KoTdeaaHa

4FeSz(TB)+ 1102(;) = 2Fe203(TB) + 8802@) +Q

[Tpennoxute MUHUMYM 2 (hakTOpa, KOTOPHIE MOTIIH OBl YBEIMYUTH CKOPOCTh XHMHYECKOM
peaxiuu.

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

1) 3auem Ham fg0Ma HyKeH X0oAWIbHUK? (C TOUKHM XUMHKA)?

2) Tlouemy B 71a0OpaTOPHBIX YCIOBHSX Ui MPOBEIACHUS PEAKIIMU THIPOJIM3a CaXapo3bl
pacTBOp HYKHO KHIISITUTbH, a B IUIIEBAPUTEIILHOM TPAKTE Ta peakUus UAET PU t36,6°Cu
ropasyio owicTpee?

3) [Touemy CKOPOCTH PEaKIMU TOPEHUS BEIIECTB B KUCIOpo/ie Oobiie, yeM B Bo3ayxe? (B
BO31yXe Kuciopoza Bcero 21%, coorBercTBeHHO B uncToM O BEIIECTBO Cropaet OpicTpee. )

4) Ha kakoM NpUHIMIIE OCHOBAHO TYIIEHHEC KOCTpa pa3OpachblBAHUEM TOPSIIUX APOB?
(CkopocTs TOpeHHS TeM Bbllle, 4eM Oousibllie V M MEHbIIE S MOBEPXHOCTH CropaeMoro
MaTepuaa.)

5) XKene3o okucCigeTCsS ¥ Ha BO3AyXe, U B KUCIOpoje. [loueMy OHO FOPUT B KUCIOPOJAE U
He ropuT Ha Bo3ayxe? (KoHIeHTparus Kuciopoaa B BO3AyXe HUKE, 4EM B YHCTOM KHCIOPOJIE,
JUISL OKWCJICHHSI €T0 XBaTaeT, a JIJIsl TOPEHUsI- HET.)

3aganue Ne5. (5 GanioB)

Haiite xapakrepuctuky peakuuu 2SOz +0; 2503 +Q:

a) 10 YKCITY U COCTaBY UCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKINH (PEaKIUsi COSTUHEHUS);

0) o teroBoMy 3 dekTy (3K30TepMUIECKas);

B) 110 U3MEHEHUIO CTENEHEH OKUCICHUSI (OKUCIUTETHbHO-BOCCTAHOBUTENbHAN);

T') 110 UCTIOJIH30BAHUIO KaTaIn3aTopa (KaTaluTUIecKas);

1) IO HampaBJeHuIo (oOpaTumas).

6. B cTOpoHy Kako# peakuuy MpOU30MAET CMEIIEHNE PAaBHOBECUS B CIEAYIOIINX CHCTEMAX:

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

2) 34w + Om <> Coy + 2P, AHx.p,Z 34,55 /i

IIPH: ) YBEITUYCHUH JaBJICHHUS,

0) yBennueHNHN 00bEMa;

B) YMEHBIIICHUH TEMITePaTypHhI:

7. Kak HY)XHO H3MEHUTH JaBJICHUE, 00BEM, W KOHIICHTPAIIMH PEarnpyIOIIUX BEIIECTB B
cuctreMe COq)+H0q) <> COsqytHzq) ,4TOOBI YBENWYHTH BBIXOJ, IPOTYKTOB PpEaKIHN?
Omnpenenure 3Hak AH o0paTHO# peakiuu, €civ U3BECTHO, YTO MPU YBETUYECHUU TeMIIepaTyphl
pPaBHOBECHE CMECTUIIOCH BIIPABO.

Kak moBnusieT Ha paBHOBECHE CIECIYIOIIUX PEeaKIIHA:

2H2(1)+02(r) <~ 2H20(r), AHxp = —433,6 xl{oic;

CaC03(1{) > CaO(K)+C02(1") , AHxp = 179,0 ko

a) MOBBIIIEHUE TEMIIEPATYPhL;

0) MOBBIIICHUE TABICHUS?

OTBET MOSICHUTb.

8. [Touemy npu U3MEHEHHH JIaBJICHUS cMelnaercss paBHoBecue cucteMbl 2H,0 + O, <>
2H,0 wu He cmemaercs paBHOBecue cucteMbl N, + O, <> 2NO? HamucaTh BBIpakeHUE IS
KOHCTaHTBI PABHOBECHS KaXKI0W U3 JAHHBIX CUCTEM.
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Haszeanue tembl 7.3 Unentudukannsi OpraHMuecKnX BeIeCTB,
WX 3HAYCHUE U IPUMEHEHHE B OBITOBOU U
MPOU3BOJCTBEHHOU

NEATEIIBHOCTH YEJI0BEKA

Pesynbrar oOyuerus | OOOCHOBBIBAT,  3HAUYCHWE W MPUMCHCHHE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM W
MIPOU3BOJICTBEHHOM [NEATETLHOCTH YEJOBEKa HX
(U3UKO-XMMUYECKUMH CBOMCTBAMU

OO1111e KOMIETEHITNU OK 01, OK 02 OK 04 TIK 4.3

1. Kap0okcurepanus

A 3HaKOMO JIM BaM MOHATHE «KapOokcutepanus»? B TepaneBTHUECKUX LEAX
HCIIOJIB3YIOT Tra3o00pa3Hoe BemecTBO. [lo 3Toil mpuunHe MOAOOHYI0 METOIUKY
Ha3bIBAIOT «Ta30BBIMU YKOJIAMH». OJTa METOAMKA HCIOJb3YyeTCA Uil JICUEHUs
CEpJIEYHO-COCYIUCThIX  3a00JIeBaHWIl,  MOBBIIUEHUS  BJIACTUYHOCTH  KOXKHU.
[loBbIlIeHNE COEPKAHMSI ITOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOW (PYHKIIUU
kpoBu. Camoe yIUBUTEIBHOE, UTO OHO HCIIOJIB3YETCS B TBEPJAOM BHUE B MUIIEBON
MPOMBIIIJICHHOCTH JUISI XpaHEHUS U TIEPEeBO3KH MPOAYKTOB: PpHIOBI, Msca,
MOPOKEHOTO.

3ananue

BriOepure o1MH NpaBUJIbHBIN OTBET:

1. O kakoM BeIiecTBe UIET pedb?

A) yriaexucnblii ras

b) kucnopon

B) ammuak

2. Kakumu XuMU4ecKMMH CBOMCTBaMHU 00J1a/1a€T 3TO BEIIECTBO?

A) KUCTOTHBIMU

b) ocHOBHBIMHU

B) amdorepapimu

3. C ueM MOXET BCTYIaTh BO B3aUMOJICUCTBHUEC?

A) ¢ BOJ10M, OCHOBHBIMU OKCHJIaMH, IIEJI0YaAMH, HEKOTOPBIMU COJISIMHU

b) ¢ BoaoW, KUCTIOTHBIMU OKCHJIAMHU, LIEJI0YaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bogoii, KUCIIOTHBIMH OKCHIAMH, KUCIIOTaMHU, HEKOTOPBIMU COJISIMU

4. C moMoIIbI0 KaKOTO BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

A) benondranenna

b) 6pomMHoOIt BoABI

B) u3BecTKOBOM BOABI

5. [IpuBenure GakThl, KOTOPBIE JOKA3bIBAIOT OTPUIATEILHOE BIUSHUE 3TOTO
ra3a Ha *eJlyJOYHO-KUIIECYHBIA TPAKT YeJIOBEKa.

2. lloBapeHHasi coJ1b

H3BecTHO, uTO B MUpe no0bIBaeTcs mpuMepHo 100 MuIIMoHOB TOHH
OBapeHHOW cosu B roJl. Ha nuiieBsle HY Kbl pacXolyeTcs OKOJIO OJHOM
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YETBEPTOM YaCTH 3TOro Koauvectna. Kyna e uaer ocraiabHas coJib?

[ToBapeHHasi COJIb COBEPIICHHO HEOOXOAMMAa IPH IPOMU3BOJICTBE MSCHBIX U
pPBIOHBIX ~KOHCEPBOB, OHA HCIIOJB3YETCS B  METAUTYPruyeckod  OTpaciu
MPOMBIIIJIEHHOCTH, TpU O00pabOTKE MEXOB M pa3JIM4YHBIX KOX, B IpoIecce
MPUTOTOBJICHUS MbUIa, WAET JJs T[OJYyYEeHHUS KaJIbIIMHUPOBAHHON  COJBI,
npuMeHsiercd B MeauuuHe. OCHOBHOUM MOTPEOUTENh COJIM — XMMHYECKasl OTpaciib
MIPOMBINIUICHHOCTH. B 3TOW 00JacTH WCHONB3yeTCs HE TOJIBKO cama COJib, HO U
AJIEMEHTHI, COCTaBJISIONIME €e. B mpoliecce 3leKTpoin3a ee pacTBopa MOJIydaroT
XJIOp, BOAOpPOA M eakuil Hatp. M3 pacTBopa €AKOro Harpa MOIYy4YaloT TBEPAYIO
eno4b — KaycTuk. CoeluHsIst BOJOPO/I C XJIOPOM, MOJTYYAIOT CONSTHYIO KUCIOTY.

3ajanne: cocTaBbTe YPAaBHEHMSI, ONMUCAHHBIX B TEKCTE PeaAKIMIA.

3. AeTnjieH

OmHUM B3 CaMBIX PacpOCTPaHEHHBIX CITIOCOOOB CBAPKH IUIABJICHUEM SBIIICTCS
razoBasi cBapka, KOTOpas MPOU3BOIAUTCA C OOpa3oBaHHMEM Ta30BOTO IJIAaMEHU B
KaHaiax cBapouHo ropenku. O0pa3oBaHre ra30CcBapOYHOrO IIaMEeHU HEBO3MOKHO
0e3 rasa areruicHa. TeXHUYECKUM alleTUIICH TOJIyJaloT U3 KapOu/ia KaabIlusl.

3aganue

1. OObsicHuTe, Kakol (PU3NYECKHIl TIOKa3aTeldb IO3BOJISIET HCIOJb30BaTh
alleTUJICH VISl CBAPOYHBIX padoT;

2. CocTaBbTe YpaBHEHHE PEAKIIMU TOJTYUCHHUS alleTHIICHA;

3. CocTaBbTe YpaBHCHHUE PEAKIIMH TOPCHUS allCTUIICHA,;

4. Beruuciute o0BEM alleTWICHA MOJIYYEHHOTO M3 KapOujia KaJlbIUusi Maccou
128 1, comepxamero 5% mnpumecen, ecinu Bbixoj aunetwieHa coctasisier 80% ot
TEOPETUYECKHU BO3MOMKHOTO.

4. MoJiouHas1 KHCJI0TA

[IpomMexyTOUHBIM TIPOJYKTOM OOMEHA y TEIJIOKPOBHBIX >KUBOTHBIX SIBJISETCS
MOJIOYHAsl KHMCJI0Ta. 3amax 3TOM KUCIOThI KPOBOCOCYIIME HACEKOMBIC YJIABIMBAIOT
Ha 3HAYUTEJIHLHOM PACCTOSIHUU.

3aganue

1. TTouemy HacekoMbIe (KOMapbl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. Ycranosute (OpMyTy MOJOYHON KHUCIOTHI, KOTOpas IMMOMOTAaeT HACEKOMBIM
HaXOJUTh TEIJIOKPOBHBIX »KHWBOTHBIX, €CJIM MAacCOBBIC JOJM JJIEMEHTOB B HEWH
coctaBsitoT: yraepoaa — 40,00%, Bogopona — 6,67%, kucnopona — 53,33%.

3. CocTtaBbTe CTPYKTYpHYIO (hOpMYITy MOJOYHOM KHCIOTHL. HazoBuTe Kucmoty
o HomeHknarype MIOITAK.

4. Ha ocHOBaHWUU CTPOCHHUS MOJIOYHOM KHCJIOTHI CJEJIAaiTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiimure B WUHTEpHETE WM JPYTMX HUCTOYHUKAX WHOOPMALUIO O
MPUMEHEHUHN MOJIOYHOMN KHUCJIOTHI.

3ananus 1a00paToOpHBIX padoT

JlaGopatopHbie pabOTHI SBISIOTCS BaXKHOW 4YacThlO y4eOHOTO Ipoliecca Io
JTUCITUTUIMHE U CTIOCOOCTBYIOT (POPMUPOBAHUIO Y O0YUAIOIIHUXCS YMEHUHN

HCCIICAOBAT XUMHUUYCCKUC TIPOLCCChlI W SBJIICHUSA (HHaHI/IpOBaTB H TIPOBOAUTH
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XUMHYECKHE OSKCIICPUMEHTBI, HWCCIICIOBATh BEIIECTBA M IPOBEPATH THUIIOTE3HI,
oOpabaTeiBaTh ¥ WHTEPIPETHPOBATH PE3yJIbTaThl IKCIIEpUMeHTOB). JlabopaTtopHbIe
paboTHI TT0 XUMHUH MPEAYCMOTPEHBI B KOKIOM pa3jieiic OCHOBHOTO U MPUKIIAIHOTO
MojyJieit (Tabi. 2).

Tabnuma 2. JJabopaTopHbie pabOTHI TT0 XUMUU

Paszpnen JlabopaTtopHas paGora

Pazoen 2. Xumuuecxue peaxyuu | Jlabopamopnasa paboma 1. « Peaxyuu
2UOpoIU3a»

Paznen 3. Ctpoenue u Jlabopamopnasa paboma 2. «Ceoticmea
CBOMCTBa HEOPTaHUYECKUX Memannos u Hememanioey
BEIIECTB
Pazoen 4. Cmpoenue u Jlabopamopnasa paooma 3. «[lonyuenue
CBOUCMBA OP2AHUYECKUX SMUNIEHA U U3YYEHUE €20 CBOUCTBY
seujecmsa
Pa3zoen 5. Kunemuyeckue u Jlabopamopnasa paboma 4 «H3yuenue
MepmMOoOUHAMUYECKUe BIUAHUS PA3TUYHBIX (PAKMOPO8 HA cMeujeHue
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUUECKO20 PABHOBECUSL)
XUMUYECKUX peaKryuti
Pazoen 7. Kauecmeennvie Jlabopamopnas paooma 11. «Onpedenerue
peaxkyuu 0oHapyceHus CO0epIHCanUsl Y2NIeKUCI020 2a3a 8 8030)Xe
Op2aHUYeCcKUX U NOMewjeHUsl IKCNPeCcc-memooom»
Heop2aHu4ecKux 6eujecmae

OobOopynoBanue Jjiadoparopuu ¥ pado4Yux MecT Ja0OPATOPHU: MEH3YPKH,
MUTETKU-KaNEeIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TPEJAMETHBIE U TOKPOBHbIC
CTEKJIa, IUIAHIIEThl JUIsl KamelbHBIX peakiui, ¢GuibTpoBalibHas Oymara,
MPOMBIBAJIKH, CTEKJISHHbIE TPOOUPKH, PE3UHOBBIE MPOOKH, (OHAPUKH, HAOOP
PEaKTUBOB, CTEKJISIHHBIC MaJIOYKH, IITATUBBI ISl MPOOUPOK; MEPHBIC IUIUHIPHI,
BOPOHKU CTEKJISIHHbIE, BOPOHKU JeiuTenbHble muauHapudeckue (50-100 wmu),
CTYNKH C MECTUKOM, (papdopoBbie yaliky, MUHLETHI, QUIBTPHI OyMa)KHbIE, BaTa,
MapJisi, 4YaCOBBIE CTEKJIA, DJICKTPOIUIMTKH, JIa0OpAaTOPHBIC IITATUBBI, CIUPTOBHIC
TOpEJKU, CIUYKH, MPUOOP NJIsi TIOMyYeHUs Ta30B (WM TPOOUpPKA C ra300TBOIHOMN
TpyOKO#), JaepaTenu s TPOOUPOK, CKISHKH Il XPaHEHUsS PEaKTHBOB,
pa3gaTodyHble JOTKH; XuMuueckue ctakanbl (50, 100 u 200 mu1); mmaTtesnu; THHIETHI;
TUTEJIbHBIC IUIIIBI; CEKYHIOMEPHI (TaitmMepsl), MepHbIe npodupku (Ha 10-20 mi) u
MepHbie KOJIOBI (25, 50, 100 m 200 wmu1), BoasHas OaHs (WM TEPMOCTAT),
CTEKJISIHHBIE TaJO4YKH; KOHMYECKHUE KOJIObl g TutpoBanus (50 u 100 mn);
WHJMKATOPHBIC TIOJIOCKW [Jisa ompeneneHus pH u cranmapTHas HMHAMKATOpHAas
IIKaJia; yHUBepcaabHbId uHAMKaTop; nuneTku Ha 1, 10, 50 mu (unu go3aTopsl Ha 1,

5 u 10 mu), OropeTkH s TUTPOBAaHMS, MeAMLMHCKKE mmnpuisl Ha 100—-150 mu,
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nabopaTopHbIe W/WIM aHAIUTUYECKUE Becbl, pH-MeTphl, CymmapHbIi mKad, U Jap.
nabopaTopHOe 000pyIOBaHHE.

[TpuBenem npumepsl J1a0OPaTOPHBIX paboOT Mo pazaeny 2 «XUMHUYECKHE
peakuum» U pasgeny 4 «CTpoeHue 1 CBOMCTBA OPraHUYECKUX BEILIECTBY.

Paznen 2. Xumuueckue peaxkuuu. Jlaboparopnas paoora 1. «Peakuuu
THAPOJIN32»

HasBanue tembl Tema 2.2. «DNEeKTpoIUTHYECKAS TUCCOLUAITNS U
HOHHBIIT 0OMEH

Pesynbrat oOyuenust | CocTaBisiTh ypaBHEHHS] XMMUYECKHX peaKlUu
MOHHOTO OOMEHa C YyYacTHEM HEOPraHUYeCKUX
BEILECTB

OO1mme KOMIETCHITNN OK 01, OK 04

a) chopmynupyiiTe 1eb IIAHUPYEMOT0 SKCIIEPUMEHTA,;

0) 00BsICHUTE, KaKOW MPOIIECC HA3bIBAIOT THAPOIN30M, KaKO OH OBIBAET;

B) 0OBSCHUTE, KaKHE CYIIECTBYIOT CIIOCOOBI JOKA3aTEIbCTBA CYIIECTBOBAHMUS THAPOIIN3a
HEOPTraHUYECKUX U OPTaHHUUYECKUX BEIIECTB;

') 00BSCHUTE, KaK COCTABIISICTCS YPAaBHEHHE THAPOIIN3A,

1) oOBsicHuTe, uyTo Takoe pH? Kak 3aBUCHT JaHHBII MTOKa3aTedb OT KUCIOTHOCTH HJIH
OCHOBHOCTH CpPEJIbl PacTBOPA;

€) OOBSCHUTE XOJ] BBIMIOJIHEHHUS DKCIIEPUMEHTA TI0 PEIICHUI0 KAaYeCTBEHHBIX 3a/1a4;

) IEPEYHCITUTE OCHOBHBIE aCTIEKTHI COOJIOICHUSI TEXHUKH 0€30TIaCHOCTH MPH paboTe ¢
arpecCHUBHBIMU peareHTamu (THAPOKCHI HATPHUS).

Oob6opynoBanme u mocyaa PeakTuBbl
1. CtexnsiHHBIE TPOOUPKHU 1.  PactBop NaOH
2. lITatuB ansa npoOUpox 2.  PactBop Na,SO,

3. PactBop AICI;

4.  PactBop Na,CO;

5. PactBop Cu(OH),

6. KucmoTHO-OCHOBHBIM MHIMKATOP
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AJroput™m nposeaeHust onbiTa Ne 1

Bonpocsl u 3aganus

3apanue Ne 1. B tpex mpoOupkax mosa
HOMEpaMU HaXOJAsTCs paCTBOPBI TPEX COJIEH:
XJIOpUJa alFOMUHUS, Cyb(haTa HaTpus,
kapOoHata Hatpus. He nonb3ysce qpyrumu
peaKTUBaMu, OIPEIETUTE COCTAaB KaXKI0M
poOHpKH.

1. /late 00BsICHEHUE IPOBEJCHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHHsS PEaKIIHid,
IPOTEKAIOIIUX B MIPOOUPKE B MOJICKYJISIPHOM U
MOHHOM BHJaX.

AJIrOpuTM npoBeAeHus onbiTa Ne 2

BOHPOCI)I M 3aJJaHusA

3aganue Ne 2. Uro npousoiizer, eciau
OXJIAJIUTh PACTBOP KapOOHATa HATPUS HITH
N00aBUTH K HEMY THJIPOKCH]I HATpUs?
Hanuts B npoOupky 1-2 mi pactBopa
KapOoHaTa HaTpusl.
OnyctuTh TPOOHPKY B CTaKaH C OUYEHb
XOJIOAHOW BOJOW MJIM CHEI'OM.
[IpoBepuTth cpeay pacTBopa Mpu MOMOIIU
KICJIOTHO-OCHOBHOT'O MH/IUKATOPA.
Jlo6GaBuTh K pacTBOpY KapboHaTa
HATPHSI TUAPOKCHU HATPHSL.

1. Kakoii ”HOUKaTOp JIydlle UCIIOIb30BaTh [
OIIpEeJIEJIEHUs Cpeibl pacTBOpa?

2. CocTaBUTb COOTBETCTBYIOLME YPABHEHUS
XUMHUYECKHUX PEAKLUI, B MOJIEKYJIIPHOM U
MOHHOM BUJAX.

AJITOpUTM npoBeAeHust onbiTa Ne 3

Bonpocs! u 3axanust

3anganne Ne 3. [TpoOneMHBIH OMBIT.

B oy npobupky ¢ pacTBopoM
cynbgata menu (II) mpunuts pactBop
MJIPOKCUA HATPUSI.

Bo BTOpYyI0 MpoOupKy ¢ pacTBOpOM
cynbdara menu (1) mpunute pacTBop
KapOoHaTa HaTpusl.

CpaBHUTB 1IBET 00PA3YIOIINXCS
0CaJKOB.

OOpatuTh BHUMaHUE HA BBIJCIICHUE
raza B OJHOM U3 TPOOUPOK.

Onpenenurts, OTKyZa MOXKET
BBIJEISITBCS ATOT ra3?

IIpoBepuTh KaUECTBEHHBIN COCTAB rasa
rOpsIIEN JTyYUHKOM.

OOBSACHUTD POUCXOIAIIEE SIBICHHE.

1. CocTaBuUTH COOTBCTCTBYIOIIHUEC YPABHCHUA
XUMHNYCCKHX peaKHHﬁ, B MOJICKYJISIDHOM U
HMOHHOM BHJaXx.
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AJITOpUTM npoBeeHust onbiTa Ne 4 Bonpocs! u 3a1anus

3apanue Ne 4. [IpoGieMHBINH OMBIT. 1. OOBACHUTD IPOUCXOSAIIEE SIBJICHHE.
1.1. K pacTBOpy XJ10pH1a QTFOMUHHS 2. COCTaBUTh COOTBETCTBYIOLIUE YPABHCHHS
MPWINTH PAcTBOpP KapOOHATa HATPUSI. XUMHYECKUX PEaKIHU, B MOJIEKYJIIPHOM U

MOHHOM BHUJIaX.

3. OTBETUTH HA BOMPOCHI.

Jnst yero B MEIMUIMHCKON MPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOM COBI JIst
MOJIOCKAHUS MPU BOCTIATUTENIbHBIX
3aboneBanusx ropaa? Kakosa posib rugposnunza
B nipupoe? [louemy pacTBOp Mbljia IEHUTCS B
1100 (¢

1. [TpoaHanu3upoBaTh COOTBETCTBUE MOJIYUYCHHBIX PE3YJIBTATOB TUIIAM THposn3a. Crenarth
COOTBCTCTBYIOIIMEC BBLIBOBI.

2. CdopmynupoBaTh BBIBOJIBI O 3aBUCHMOCTH THITa THIPOJIN3a U KUCIOTHOCTH CPEJIbI
pacTBopa.

Paznen 4. ®u3uKo-XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX BellleCTB.
JlabopaTopHas padora 2. «CBOMCTBA METAJJIOB)

Ha3Banwne TeMbl 4.2 DOU3HKO-XUMHUYECKHE CBOMCTBA
HEOPTraHUYECKHUX BEIIECTB

Pesynbrat oOyuenus: | YcraHaBiuBaTh 3aBUCHMOCTh busuKo-
XUMHUYECKUX CBOWCTB HEOPTraHUYECKHX BEIIECCTB
OT CTPOCHHUS aTOMOB M MOJIEKYJ, a TaKXe THIIa
KPUCTANINYECKON PEIIETKU

OO111e KOMIETEHIINN OK 01, OK 02 TIK 3.2

Oobopyoosanue: MTATUB C TPOOUPKAMHU.

Peaxmuegpl: pacTBOp IIMHKA XJIOpUA, KYIPYM CyJbdara, IIIIoMOYM XJI0pua, IIoMOyM
HUTpaTa, KyIpyM HUTpaTa, XJIOPUIHON KUCIIOTHI, CYIb(aTHON KHCIOTHI, ME/Ib, IWHK, CBHHEII.

C npaBuiaMu TEXHUKH 0€301TaCHOCTH 03HAKOMJICH:

MO CH

Xoa pa0dorsI:

Omnbit 1. Cpasnenue xumuueckor akmusHOCMU MEMAaiios.

A). Bo3pmute aBe mpobupku. B nepByto goneiTe 2 Ml pacTBopa COMU IMHKA, BO BTOPYIO
mpobupky 2 mu pactBopa conu Meau (II). B mepByro mpoOupky MOJOKUTE KyCOUYEK MEIH, BO
BTOPYIO — ITUHK.

Habmooenus:

3anuwume xumuyeckyo peakyuro 8 MOJEKYIAPHOU opme u UOHHOU opme

b). Bo3pmute naBe uucthle mpoOupku. B mepByro HanmeliTe 2 Mi pacTBopa ILTIOMOYM
HUTpaTa, BO BTOPYIO — CTOJIBKO k€ pacTBopa KynpyM (II) aurpara. B nepByro npobupky omycTtu
KyCOY€K MeJI1, BO BTOPYIO — KyCOYEK CBHHIIA.

Habnooenus:
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3anuwume xumuueckyo peakyuio 8 MONeKYIApHOU hopme 1 UOHHOTU hopme

OnbIT 2. Bo3oeticmsusi Memaiios ¢ pacmeopamu KUCIOM.

BosbmeMm Tpu uuncteie mpoOupku. B mepByro mpoOUMpKY OIMYCTHM KycOueK MeEAH, BO
BTOPYIO — MarHus, B TPEThIO — IIMHKA. B Kaxxayro npoOupKy HajibeM 1o 2-3 Mil pa30aBI€HHOTO
pacTtBopa cyinb(paTHONW KHCIOTHI.

Habnooenus:

3anuwume xumuueckyo peakyuio 8 MOIeKVIAPHOU hopme U UOHHOU hopme

OnbIT3. B3aumoodeticmeue memainios ¢ 60001.

Bo3bpMuTe TpH YMCTBIX TPOOUPKH. B MepByrO OMyCTHTE KYCOYEK MM, BO BTOPYIO —
MarHus, B TPETBIO - IMHKA. B KaXX1yt0 U3 mpoOUPOK HAICHTE MO 2 MJT BOJIBI.

Habnwooenus:
B Tex mpobupkax, r1e He MpOoU30III0 HUKAaKUX W3MEHEHHI, HarpenTe.

Habnwooenus:
3anuwume xumuueckyo peakyuio 8 MONeKYIAPHOU hopme U UOHHOU hopme

Cnenaiite o01IMii BLIBO:
Kakue xumuueckue ceoticmea memannos 6vl paccmompenu 8 Xxooe J1abopamopHou
pabomuwi?

Pazgea 5. CkopocTh XUMHUYECKHX PeaAKIHIA.
XuMnuyeckoe paBHOBecHe
JlaGoparopHasi padora 4. «CkopocTh XMMHUYECKHX peakuuii. Cmelenune
XHMHYECKOT0 PABHOBECHSI»

Ha3zBanune tembl Tema 5. CkopoCTh XUMHUYECKUX PEAKIIUI.
XUMHUYECKOE PAaBHOBECHUE

PesynbraT 00yduenuss | OOOCHOBaHME U3MEHEHUS]I CKOPOCTH TEUCHUS
XUMUYECKUX  peakuuid, HuX  O0OpPaTUMOCTH.
Oc00EHHOCTH XMMUYECKOTO PaBHOBECHSI.

OO01Me KOMIIETEHIINN OK 01, OK 02 IIK 3.2

Heo0xoaumble NpuOOPHI M pEAKTUBBI: IITATUB C MPOOUPKAMHU, 3KUM IS
npoOupok, ropeinka, pactsopsl FeCls;, KCNS, K,Cr20;, H,SO,4, KOH, pactBopsI
foa u Kpaxmasa, KpuCcTaJuTM4ecKuil peHon(TaaerH.

IHopsiiok BbINOJIHEHUS PadOThI

OnpiT 1 BiivsiHYE KOHIIEHTPALMK pEarupyronuX BENIECTB HA XMMUYECKOE PABHOBECHE

B sToMm onbiTe n3ydaercs oOpatumas peakust Mexxy pactBopamu xjopuaa xkeneza(lll) FeCl3 u
ponanuia kanust KCNS. PacTBop nproOpeTaer KpacHyto OKpacKy BCIIEACTBHE 00pa3oBaHMs
pomannna xene3a(lll) Fe(CNS)3.

1o n3MeHeHnI0 HHTEHCUBHOCTH OKpAIIMBaHUs pacTBOPa MOXKHO CJIEJIaTh BBIBOJ 00 M3MEHEHUHU
koHnentpanuu Fe(CNS)3, a, 3HaUuT, ¥ 0 CMEIIEHUH PAaBHOBECHS OOPATHMOTO MpoIiecca.

1 B npo6upky BHecuTe o aBe-TpH Kariu pactBopoB FeCI3 u KCNS. OtMmeTrbTe nmpoucxoasime
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M3MEHEHUS.

2 JloBenure O0OBEM TMOJNYYEHHOTO pacTBOpa NpUOIM3HUTENbHO 10 2/3 mpobupku. JIErkum
B30aNThIBAHUEM IIEpeMelIaiiTe pacTBOpP [0 OJHOPOJHOTO OKpAalIMBaHHUS M pa3JeliuTe ero Ha
YeThIpe MPOOHPKH.

3 B oany u3 mpobupok mo kamisM go6assTe pactBop FeClI3, Bo BTopyro — pactBop KCNS, B
TPETHIO — HECKOJIBKO MUKpoImnareneid kpuctaunaeckoro KCI 1o nosiBieHust BUAMMBIX
M3MEHEeHUH. MI3MeHeHne MHTEeHCUBHOCTH OKPAIIMBAHUS PACTBOPOB JIETKO 3aMETUTh CPAaBHEHUEM C
OKpacKOi pacTBOpa B YeTBEPTOM MpoOOUpKe.

4 Pe3ynbTaThl HAOMIOCHUH 3aHECUTE B TAOJIHUILY.

Ne . V3meHenne NHTEHCUBHOCTH Hamnpasnenue cmenienus
JloGaBisiemMblii peareHT
OKpaIllMBaHUs pacTBOpa paBHOBECHS
1 FEClg
2 | KCNS
3 | KCI

5 3anumute ypaBuenue peakiuu mexay FeCI3 u KCNS, cocraBpTe
BBIP2KEHNE KOHCTAHTHI PAaBHOBECHSI STOM pEaKInu.

B BbIBOax oTMeThTE, B KaKOM HAIPaBIEHWU CMEIIACTCS PABHOBECHUE MPHU YBEIMYCHHH
KOHIeHTpauui ucxoanbix BemiecTB? [IponykToB? [laiiTe 00bsCHEHUE STOMY SBICHHUIO C TOYKHU
3penust npuniumna Jle [llarense. Brausier nu u3MeHeHUE NaBJICHHUS HA CMEIICHUE PABHOBECHS B
uccieayeMon cucreme?

OnpiT 2 BiinsiHue cpeipl Ha CMEIleHue XUMUYECKOTO paBHOBECHS

B pactBopax, coaepraniux 1mecTUBAIICHTHBIN XpOM, ycTaHaBinBaeTcs papHoBecue 2CrO 2— + 2—
4 + 2H 2 Cr207+ H20 xpomaT-uoH 6uxpomat-uoH (3kEnThiil) (opankeBblii) 3meHneHnne
KOHIIEHTpAIlM1 HOHOB BoJopoa H+ cmeniaer 3To paBHOBECHE.

1 B npoOupky nomecture 5-6 kamnens pactsopa K2Cr207.

2 K ortomy pacTtBopy 1m0 Karuisim 100aBiIsiiiTe KOHIEHTPUPOBAHHBIN PacTBOP MIETOYH U
HaOI0AaliTe U3MEHEHUE OKPACKH.

3 Korna pacTBop craHet ®ENTHIM, 100aBbTE MO KAIJISIM KOHIIECHTPHPOBAHHYIO CEPHYIO KUCIIOTY U
HaGmtonaiiTe nmosiBieHne opaHkKeBOH OKPacKH.

4 OmnbIT MOXHO MOBTOPSATh HECKOJBKO pa3. Crenaiite BBIBOJ O BIUSHUU KUCIOTHOCTH CPEJIbl Ha
YCTOMYMBOCTH XpOMaT- U OUXpOMaT-HOHOB.

Onpit 3 BiinssHne TemnepaTypsl Ha XUMUYECKOE PaBHOBECHE
[Ipu B3aumoielicTBUY 0/1a ¢ KpaxMalloM 00pa3yeTcsi CHHEE BELIECTBO CIOXKHOIO COCTaBa
(Mogokpaxmain) Hoa + Kpaxmall 2 HogoKpaxMmail

1 B npo6upky Hanelite 3—4 Mi1 pacTBopa Kpaxmaina 1 Jo0aBbTe 2-3 Karii pacTBopa ioaa (10
TIOSIBJICHUSI CHHEH OKPACKH).

2 HarpetiTe npoOupKy v HaOIFO1aliTe U3MEHEHUE OKpaIIBaHus pacTBopa. OXJajnuTe IpoOHpKy
BOJIOH, OTMETHTE MTPOUCXOISIINE N3MEHEHUSI.

4 Cnenaiite BbIBOJ O TerioBoM 3¢ dexre AH peakin o0pa3oBaHus ogokpaxmana. IK30- WIK
SHIOTEPMHUUYECKUM SIBIISIETCS ATOT Tporiecc?

JlaiiTe 00bsCHEHHE ATOMY SIBICHUIO C TOUKM 3peHus npuniuna Jle [atense.

Pasznes 7. CTpoeHue U CBOIICTBA OPraHM4yecKkux BemecTs. JlabopaTopuas
padora 3. «IlosryyeHue 3THJIeHA M U3Y4YEHHE er0 CBOMCTBY

Ha3zBanune tembl Tema 7.2. «CBOMCTBAa OpraHUYECKUX
COCAUHEHUI
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Pesynbrat oOydenus: | YcraHaBimBaTh 3aBHCUMOCTh busuKo-
XMMHUYECKUX CBOMCTB OPraHUYECKUX BEILIECTB OT
CTPOEHHUS MOJIEKYJI

OO01me KOMIETEHIINN OK 01,OK 02 OK 04 IIK 4.3

1. Bompocsl AJi51 10IMyCKa K JIa0opaToOpHOii padore

a) copMyIUpyITe 11eJb MIIAHUPYEMOI0 SKCIIEPUMEHTA;

0) 0OBSCHUTE, K KAKOMY KJIaCCy OPraHUYECKHX BEIECTB OTHOCHUTCS 3TUJIEH;

B) OOBSICHHUTE, KAaKMMU XHMHUYECKUMHU CBOMCTBaMHU O0JIaJalOT BEIIECTBA
JAaHHOTO KJlacca, Kakhe KaueCTBEHHBIE peakuuu JUisi HX OOHapyKEHUs
UCIIOJIB3YIOTCS;

I') 00BSICHUTE, KaK MOKHO TOJIYYUTh BEIIECTBA JAHHOIO KJlacca COCAUHEHUN B
71a00paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YErO COCTOUT NPUOOpP SISl MOTYyYEHHUS ra30B;

€) NEePEYUCIUTE OCHOBHBIE aCIEKThl COOIIOACHHSI TEXHUKU 0€30IaCHOCTHU MpHU
padore ¢ JIB)X  (3TWIOBBIM  COUPT),  arpecCUBHBIMH  peareHTaMu
(KOHLIGHTpUpOBaHHAsl ~ CepHas  KHCIOTa),  HarpeBaTelbHbIMU  MpUOOpamu
(cnupToBKa).

2. llpoBeeHne ONbITOB

Oo6opynoBanue u mocyaa PeakTuBbI

1. CtexnsiHHBIE TPOOUPKHU 1. KonnentpupoBannbiii pactBop H,SO,

2. llItatuB ansa npoOUpox 2. DTUIIOBBIN CIIUPT

3. CnupToBKa 3. PactBop KMnO,

4. Crinuku 4. bpoMHas Boza

5. Ilecox

Aaroputrm nposeaeHust onbiTa Ne 1 Bonpocsl u 3a1anus

1. ITony4uuTs 3TUIIEH IeTUAPATAIIMEN STUIOBOTO 1. Uto mpoucxoaur B
cIupTa, OOHAPYKUTh €ro, U3yUUTh €r0 CBOWCTBA. npobupke? Uro
1.1. B mpoOupky HaIUTh 2—3 MJI 3THJIOBOTO CriupTa | Habmomaere?
U OCTOPOXKHO 100aBUTH 6—9 M1 2. K xakoMy Ty
KOHIICHTPUPOBAHHOMN CEPHOM KUCIOTHI. 3aTeM XMMHUYECKUX PEAKIUN
BCHINIaTh HEMHOT'O NMPOKAJICHHOTO MEeCKAa (MMECOK WM | OTHOCSITCS 3TH
MEJIKHE KyCOYKH TTEM3bI BBOJIST ISl TOTO, YTOOBI npoiiecchl? Kak
PEeIOTBPATUTH TOMYKU KUAKOCTH MPU KUTICHUH). Ha3bIBAKOTCS?
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3aKkpbITh MPOOUPKY MPOOKOH C ra300TBOJHON 3. Kak MensieTcst okpacka

TpYOKOM, 3aKpENUTh €€ B IITATUBE U OCTOPOKHO pactBopoB? [louemy?
HarpeTh COAePKUMOe MpoOoupku (puc.l) 4. KakuM miamMeHeM
| CH, | roput 3TrieH? [louemy?
5. CocTaBUTh ypaBHEHHS
MPOTEKAIOIIUX
IPOIIECCOB.

Br,  KMnO,
OCTOPOKHO, PABHOMEPHO HArPETh CMECH.

B npyryto npoOupky Haneire 2—3 M
paz0aBIEHHOTO pacTBOpa NEpMaHTaHaTa Kajus, U
MIPOIYCTUTE YEPE3 HETO Ia3.

B tpeThio npobupky HaIuTh 2—3 M1 OpOMHOM
BO/IbI, OIYCTUTh Ta300TBOJIHYIO TPYOKY J0 JIHA 3TOU
MPOOUPKHU U MPOMYCTUTH Yepe3 OPOMHYIO BOIY
BBLACIISIOIIMUIACS Ta3.

BriHyTh ra300TBOJIHYIO TPYOKY M3 pacTBOpA U
MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOJKEUb
BBIJICTISIONIMICS Ta3 (puc.2).

C,H;OH (aTumno-
BBIY CIIMPT)

H,S0,

3. O0pa6oTKa pe3yJIbTATOB ONBITOB
1. TIpoaHanm3upoBaTh COOTBETCTBHUE MOJYUYCHHBIX  PE3YJIBTaTOB CIOcO0aM
MOJTyYeHUsI HEMPESIbHBIX YTICBOIOPOAOB psifia dTuie  Fa (amkeHoB). CrenaTh
COOTBETCTBYIOIIUH Bb BOJ.
2. Chopmynupor aTh BBIBOA O PU3NKO-XUMHUUYECKUX CBOWCTBAX 3TUJICHA.
3. Cchopmynupor aTh BBIBOJ O CIIOCOOaX OOHAPYKEHUS dTUJIEHA.
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Pa3znes 7. CTpoeHune U CBOIiCTBA OPraHM4YecKuXx BemecTs. JlabopaTopuas
pabora 4. «OnpenesieHue coaepraHus YIJeKHCJI0r0 ra3a B BO31yxe
MOMEIICHHS IKCIPECC-METOT0M)

Haszeanue tembl 7.3 Wpentudukaius opraHMuecKuX BEIIECTB,
WX 3HAYCHUE ¥ TIPUMCHECHHE B OBITOBOM U
MPOU3BOJCTBEHHOU

NEATEIIBHOCTH YEJI0BEKA

Pesynbrat oOyueHus | YcraHaBimBaTh 3aBHCUMOCTh busuKo-
XMMHUYECKUX CBOMCTB OPraHUYECKUX BEILIECTB OT
CTPOEHHUS MOJIEKYJI

OO0nIre KOMIETEHIINN OK 01, OK 02 OK 04 IIK 4.3

Jns onpenenenus konuentpauuu CO2 B BO3ayxe pa3paboTaHO HECKOIBKO METOJIOB, HO
B CAaHUTAPHON MpPaKTHKE HamOoJee MIMPOKOE MPUMEHEHHE HaIlle] MOPTATUBHBIA SKCIPECCHBIN
meton Jlynre-Llekkennopda B mogudukanuu J[.B. [Ipoxoposa.

[IpyHuun MeToga OCHOBAaH Ha NPONYCKaHUM HCCIEAYEMOIo BO3JyXa uepe3
TUTPOBAHHBIM PACTBOP YIJIEKUCIOrO HaTpus B mpucyrctBuu ¢enondranenna. Ilpu stom
npoucxomut peakius Na2CO3+H20+CO2=2NaHCO3. PactBop ¢eHondranenHa, KOTOPbII
MMeeT PO30BYIO OKpAacKy B HIENOYHOM cpene, nocie cBsa3biBanus CO2 obecrBeunBaeTcs (Kucias
cpena).

AHaJm3 uccjiegyemMbIx npood

[lepen anamm3oM BO3AyXa TOTOBSAT paOoOuMii pacTBOp YIVIEKMCIOTO HATpUs C
koHueHTpauuen 0,1 M nmyrem pasBenenus cranaaptHoro pactsopa Na2CO3. [[ns storo k 2 M
crannapTHoro pactBopa Na2CO3 mnpubaBigioT 8 M1 AUCTUUIMPOBAHHOW BOJbI. PacTBop
TIIATENIBHO TepeMelnBatoT, A00apsatoT 2-3 kamau 0,1% pactBopa denondranenna. Pactop
MEpPEeHOCAT B CKIAHKY (puc. 1) winm B mmpun (puc. 2). B nmepBoM ciayyae K JIMHHOM TpyOke
CKJITHKU-TIOTJIOTUTENSL C YTOHYEHHBIM HOCHKOM IIPHCOEAMHSIOT PE3UHOBYIO TPYILY C KJIAIIAaHOM
WK HEOOJBIIUM OTBEpCTHEM. MeasieHHO CkMMasi U ObICTPO OTIYCKas IpyIly, IPOIYBalOT Yepes3
pacTBop HcciaenayeMblii Bo3ayx. llocne kax1oil MpoayBKH CKISIHKY BCTPSIXMBAIOT JUIsSl ITOJIHOTO
nornomieHust 6 CO2 u3 mopiuu Bo3ayxa.

Jlna orpannuenus nocrymieHns CO2 ¢ BO3oyXOM BO BpEMsI BCTPSIXMBAHUS CKIISIHKU Ha
KOPOTKHM KOHEI| CTEKJIIHHOM TPYOKM CKJISHKU-TIOTJIOTUTENSI HAJeBalOT PE3UHKY, Ha KOTOPOM
(buKcupyeTcs 3aKuM.
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Puc. 1. — IIpubop mis onpenenenus konnentpanun CO2 no Jlyare-llekkenaopdy a —
pEe3MHOBAs TpyIIa Isi  MPOYBKHU BO3AyXa C KIaaHOM; O — CKIITHKA C paCTBOPOM COJIBI U
dhenondTanenHa
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Puc. 2. — lnpun quis onpeaenenus koueHTpauuu CO2

Bo Bropom ciywae B mmpui, HamosHeHHbIM 10 mu pabGodero pacTtBopa CoOabl ¢

¢beHondrasenHom, epka ero BepTUKaIbHO, HAOUPAIOT MOPLUIO UCCIENYyEMOro BO3JyXa. 3aTeM
SHEPTrUYHBIM BCTpsAXUBaHUEM (7-8 pa3) BO3IyX NPUBOJASIT B KOHTAKT C MOIJIOTUTEJIEM, [10CIIE YETO
BO3JYX BBITAJIKUBAETCS M BMECTO HEro HaOupaeTcs OHa 3a APYroi MOPLUHU HCCIEeTyeMOro
BO3AyXa 0 MOJHOro oOecIBeuMBaHMs pacTBOpa B mimpuie. CYUTAIOT KOJTMYECTBO 00HEMOB
(mopuuii) Bo3ayxa, MOMIEIIINX HAa 00eclBEYMBAHNE PACTBOPA.
AHanmu3 BO3ayXa TPOBOIAT B MOMEMICHWH W (WJIM) 32 TIpeAesiaMH TOMemeHHs (aTMochepHBIi
BO31yX). Pe3ynbraT paccuMThIBalOT MO OOpaTHON MPONOPLIMM Ha OCHOBAHHUU COIOCTABIICHUS
KOJIMYECTBA M3PACXOJIOBAHHBIX 00BEMOB (MOPIHIA) TPy WM ImpuieB U KoHueHTparmuun CO2 B
arMocepHoM Bo3ayxe (0,03 %) U B KOHKPETHOM MCCIEIyeMOM IOMELIEHUH, Te ONpeaessercs
konnentpanus CO2. Conepxanue yriaekucnoro raza ( CO2 C, %) Beruncistot o gopmyse: m a CO
VVC=003 2, rage 0,03 — conepxanue yriaekuciaoro raza B arMmochepHoM Bosayxe, %; Va —
o0beM aTtMoc(hepHOTO BO31yXa, MPOIIEAIIET0 Yepe3 MOrJIoTUTenh, cM3 ; VI — o0beM BO3ayxa
MIOMEILEHUS, TPOLIEAIIETO YePEe3 MOrIoTUTENb, cM3 . I10 MmosydeHHBIM pe3yabTaTaM AENaloT BBIBOJ
0 COOTBETCTBUU P00 BO3yXa CAHUTAPHO-TUTHEHNYECKMM HOPMaM M OLIEHUBAIOT KaueCTBO BO3/yXa
B [TIOMEILEHUU
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OueHouHble CpPeACTBA PY0EKHOT0 (TEMATUYECKOT0) KOHTPOJIA 1O TUCIHUILINHE
«XUMU»

PyOexxupIii (TEMAaTHYECKUH) KOHTPOIb IO AWCIUIUIMHE «XUMHUS» TPOBOIUTCS B
¢dbopMe KOHTPOJIBHBIX pabOT MO pasiesaM OCHOBHOTO MOJYJIS HAa OTIACIbHBIX 3aHATHSIX,
KEWCOB U y4eOHO-HUCCIIeIOBATEIBCKUX MPOEKTOB.

KonTpoJsbHbIe padoThI IO pa3aeiam

KOHTpOJILHBIE? pa6OTI>I II0 XMMHUHU KaK OLCHOYHBLIC CPCIACTBA pY6C}KHOI‘O KOHTPOJIA
3aBCPIIAOT U3YUCHHUC I unm 2 TemMaTHYECKUX pa3acioB OCHOBHOI'O MOAYIJIA.

Pa3znen 2. Xumnueckue peakuuun. Kourpoabnasi padora «CTpoeHue BelecTBa u

XMMHUYECCKHUE PCaKIINH»
3aodanue 1. Tecm ¢ 6b160pom 00HO20 8epHO20 OmMEema
1.0 mpocTOM BENIECTBE, a HE 0 XUMHUYECKOM 3JICMEHTE KHCIOPOJI UACT PEUb B BEIPAKCHUU:
A) BceM )KMBBIM CYILIECTBAM JJIs IbIXaHUSI HEOOXOAMM KHCIIOPOI;
B) xucaopo1 BXOIUT B COCTAB TIIMHBI U TIECKA,;
B) kuca0po1 BXOJUT B COCTAB BO/IBI;
') xucIopoI BXOTUT B COCTAB OKCHJIOB;
2. OUIBTPOBAHUEM MOXKHO Pa3/ICIUTh CMECh, COCTOSIIYIO:
A) 13 BOJIbI U caxapa; b) u3 GensuHa u BOJbI;
B) u3 pacTuTeIbHOrO Macia u BOJIbI, I') U3 MIMHBI B BOJIBI
3. dusnueckoe ABJIEHUE — 3TO:
A) T'openue cBeur; bB) movyepHeHne MeIHOM IJIaCTHHBI P HAarPEBAaHUHU HA OTHE;

B) 3amep3anue BojbI; I') npoTtyxanue siia;

4. CrakaH, rBO3/1b, JIO’)KKa, IPOOUPKA OTHOCATCS K:

A) BemiecTBaM; b) ¢pusnueckum sBIeHUAM;

B) duznueckum Tenam; I') xumMuueckuM SBIEHUSM

5. CnoxHoe BeEeCTBO — 3TO:

A) Bozopo; b) consnas xucnora; B) cepa; I') kucnopox;
6.0THOCUTENBHAS MOJICKYJISIpHAs Macca HanOOoJIbIIas y BemecTna ¢ Gopmyioi:
A) NHjs; b) N2Os; B) NOy; I') NaNOs;

7. 3amnce 4N, o3Ha4daer:

A) 2 MonekyIibl a30Ta; b) 4 monexysl a3ora;

B) 6 atromoB azora; I') 8 aromoB a3oTa;

8.Cepa nposiBisieT HauOOJIBIIYIO BAJICHTHOCTh B COEIMHEHUH ¢ (hOPMYJION:
A) H,S; B) SO,: B) SOs: F) Na,S;

9.MaccoBas 1oist Kucioposa B cynbdare Hatpus Na,SOq4 paBHa:

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

10. Bogopoa KOIMYECTBOM BEIIECTBA 5 MOJIb (H.Y.) 3aHUMAeT 00BEM:

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

11.®opmynbl OCHOBHOTO OKCHJA, KUCIIOTHOTO OKCHU/IA, KUCIOTHI, COJTM COOTBETCTBEHHO
3aMMcaHbl MOJ HOMEPOM:

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

B) FeO, Zn0O, ZnC|2 HC|, F)BaO, SO;, FeSO4,H3PO4.

12. PacnipeeneHue 3J€KTPOHOB 1O YPOBHSIM aToMa BRIPAXKEHO psioM uucen 2,8,2. Kakomy
XUMHUYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) marumio; b) kpemHuuo; B) kucnopony; I') yrnepony.

13. Kucnopon B 1a60paTopul MOKHO MOJTYYHTh:

A) paznokeHrueM MepoKCHIa BOJIOPOIA; b) paznoxxenuem xjopara kanus;, B)

pas3ioKeHueM NepMaHranata Kanus; I') BceMu nepeuuciieHHbIMU CIIoco0aMu
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14.0kcup pocdopa (V) pearupyer c:

A) HaTpueMm; b) okcugom cepsr (1V);
B) cepnoii kucnoToii; I') ruapokcuiom HaTpHs.
3adanue 2.

[Tpu ropenun 46,5 r Gpocdopa odpazosaiucs okcua pocdopa(V). Beraucnure ero maccey.
3adanue 3. PaccraBbre KO3()(OULMCHTHI B yPABHEHUSIX PEAKIHA, YKAXKUTE THIT PEAKIU:

1. FeCl, + Cl, — FeCls
2. Al(OH)g — Al,O3 + H,0O
3. FeCls+ NaOH — NaCl + Fe(OH)s

3adanue 4. Hanummte ypaBHEHHsI PEaKIHid, C TOMOIIBIO KOTOPBIX MOYKHO OCYILIECTBHUTD
clieayroimue npeBparnieHus. PacctaBbre KO3QUITUCHTHI.

Fe,O;— Fe, (SO4)3—> FC(OH)g — Fe,03

3adanue 5. CocTaBbTe AIEKTPOHHYIO U rpad@UUecKyto GOPMYITY JJIsi XAMHYECKOTO DJIEMEHTA
moa Homepom 13.

Pa3znen 4. CTpoeHue u CBOMCTBA HeOpPraHuyeckux BeuecTts. KoHTpobHasn

padora «CBOMCTBA HEOPTAaHNYECKHUX BeIeCTB)

1. Beinucatp U3 CIUCKa BEIIECTB OKCU/IbI, OCHOBAHUS, KUCIIOTHI , COJIM U HA3BaTh UX:

H,SO;, , CU(OH)Q,K3PO4, Ca0,

2. CocTtaBUTh POPMYJIIBI COETUHEHU:

a) okcuaa yriepoaa( II) ,0) ruapokcuaa Menu, B) XJIOPOBOJIOPOJHOM KUCIIOTHI, T') CyJibdaTa
HaTpUA

3. HarncaTh ypaBHEHHSI XUMHYECKHX PEAKIIUMA:

a) H,SO,4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCOs3 + HCI 1) AICI; + AgNO3

VYka3ars Ha3BaHHS MTPOAYKTOB PEAKIIHH.

4. 3anaua. Kakas macca HaTpus notpeOyeTcst JUlsl peakiMy B3auMoJieiicTBus ¢ 16 T cepsl,
€CJIM B pe3yJbTaTe Peakiiuu 00pa3oBaycs Cyiab(GuI HATpHsi?

5. Ocy11ecTBUTH NMEPEXO/Ibl: KaTUH— OKCHUJ] KaJIUsi— TUAPOKCU] Kallusl — CyJab(aT Kaaus

Bapuanr 2

1. Beimucatp 13 CIMcKa BEUIECTB OKCH/IBI, OCHOBAHUSI, KUCIIOTHI , COJIM U Ha3BaTh
nx: NaOH , H3PO4Y SO, , C&COg

2 . CocTaBuTh (OPMYJIIBI COETUHEHUN:

a) okcua azora ( IV) ,0) ruapokcuna kanus, B) XJ0pHJia HaTpus, T) cyibduaa 6apus

3. HarmcaTh ypaBHEHHS] XUMHYECKHX PEAKIIHNA:

a) HCI + K 6) K; O + HBr B) CaCOg3 + H; SO, 1) CO; + CaO 1) Ba(OH); + SiO,

VYka3are Ha3BaHHS MTPOAYKTOB PEAKIIHH.

4. Beruucnute 00eM ra3o00pa3Horo XJjopa, KOTOPbIH BCTYIUT B PEaKIUIO C HATpUEM, IS
nonnyyenus 11,7 r xnopuaa Hatpus.

5. OcyiecTBUTh nepexoisl: cepa— okcu cepbl (IV) —cepHucras kucnora —CyabQUT
HaATpUS

Pazgen 7. CTpoeHue u CBOMCTBA OpraHn4vecKux BemecTs. KoHTposbHas
pabdora «CTpoeHHE M CBOIICTBA OPraHMYEeCKUX BeleCTB)

1. Tun XUMHUYECKOU CBSI3M MEXK]ly aTOMaMH YTJIEpOa B MOJIEKYJIE BEIIECTB, (hOPMYJITbI KOTOPBIX
C3H4 u CH4

A. Onunapnas u nBoiiHas b. JIBoitHas u ogquHapHas

B. Tpoiinas u nBovinas I'. Tpolinas u onuHapHas
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2. O6mas popmyna CnH2n cooTBeTcTBYET:

A. Ankanam b. Ankenam. B. Ankunam. I'. Apenam. JI. [lukinoankanam

3. MonekymsipHast (hopMyIia yriaeBoI0poaa ¢ OTHOCUTEIBLHOU IMJIOTHOCTHIO TT0 BOJOPOAY paBHa 28:
A. C4H10. b. C4HS. B. C4H6.T'. C3HS. JI. C3H6

4. BemectBa, popmyinsl kotopsix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBnsitoTcs:

A. BemnectBamu pa3Hsix kiaccoB. b. ['omonioramu.

B. M3omepamu. I'. OnHUM U TEM K€ BEILIECTBOM.

5. YcraHoBUTE COOTBETCTBUE.

dopmyna Knacc
COEIMHEHUS COETMHEHUS
A. 1. Ankanbl
C17H35COOH
b. C6H6 2. ANKeHbl
B. HCHO 3. AJIKUHBI.
I'. C2H50H 4. Apensl
. C5H10 5.
Anpaerunsl
E.CH4 6.
Kap6oHoBsie
KHCIIOTHI
K.C3H4 7. CiupTsl

6. Peakmust nerugpupoBaHus — 3TO. . ..
7. MaccoBas nosis yriepoaa B nponuieHe C3H6 paBna:
A. 18,8%. b. 40%. B. 60%. I'. 85,71%.
8. KonmaecTBo BemecTBa 3Tana Maccoi 1,6 T paBHO:
A. 1,5 momnsb. b. 1 moms. B. 0,05 mons. I'. 0,1 Mob.
9. MaccoBas noiist Bojopoza B yriepoze 14,3%, oTHocuTenbHas TUIOTHOCTH 110 BOJIOPOTY paBHA
21. Omnpenenute Gopmyiy.
10. BeiBenuTe HCTHHHYIO (POPMYITY OPTaHHUYECKOTO COeMHEHus, coaeprkaiiero 40,03% C, 6,67%
H, 1 53,30% O. Monsapnas Macca faHHOro coenquHeHus pasHa 180 r/monbs. HazoBure BemecTso.
11. K xakomMy TuIy OTHOCSIT PE€aKIIHIO, ypaBHEHHE KOTOPOU NMPUBEACHO HUXKE?
CH3 —-CH30CH2 =CH2 + H2
12. CocraBbTe cTpyKTypHBIE (hopMysbl n3oMepoB coctaBa CSH10. HazoBute BemecTBa.

Keiicol
Kelicbl HCHONB3YIOTCS B KAayeCTBE OLIGHOYHOTO CpEICTBA B pasueiie &
NPUKJIAJHOTO  MOJYJsS, KX  COAEpXKAHUE  ONpEeAEnsiercss C  Yy4EeTOM

mpodeCCHOHANILHON ~ HaIpaBJIeHHOCTH  oOpa3oBarTenbHOM mporpammbsl  CIIO.
[TIpumepsl TeM KEHCOB:
1. TToTrerienne KIMMaTa U BHICBOOOKIEHUE Ta30BbIX THAPATOB CO JTHA OKEaHa.
2. bynymue Marepuaisl Juisi MAIIMHOCTPOEHUSI.
3. HoBble maTepuaibl 17151 COJIHEUHBIX OaTapei.
5. XUMHUYECKHE 3JIEMEHTHI B )KM3HU YeJIOBEKa.

6. Bomopoanas sHepreTuka.

Keiic Nel. «XJ10p B KU3HHM 4eJT0BEKA)
B Snonun o0bearHEHHBIMU cHilaMH HallmoHanbHOrO MHCTUTYTA 30POBbS U
[IpedexktypHoro yHuBepcutrera Cua3yoku ObUIO TNPOBEIEHO HCCIIEIOBaHUE.
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VY4eHble BBIACHWIM, YTO €CTECTBEHHBIE OPraHWYECKHE BEIIECTBA BCTYIAIOT B
PEaKIuIo C XJIOPUPOBAHHON BOJOW HM3-TIOJ KpaHa, 00pa3ysl omacHble COCIUHEHMS,
KOTOpBIE MOTYT CIIYXKWUTh MPUYUHOM paka. Takue coequHeHus Ha3biBatoTcss MX, To
ectb «MyTtaren ukc» nin «HensBecTHbI MyTaren».

3amaHus:

1. Ilpemnoxure cHnocoObl YMEHBIIEHHS SOOBUTOTO BIUSHUA XJOpa B
IIUTHEBOM BOJIE HA OPTaHU3M YEJIOBEKA.

2. Ucxons u3 cBoel XKM3HEHHOW MPaKTUKH, MPUOJM3UTEIBHO pacCUUTainTe,
CKOJIBKO XJIOPUPOBAHHOM BOJIbI BbI HCIIOJIB3YETE B TEUEHHE THA U JUISI KAKHUX LIEIei?

3. Kakue opransl yenoBeka OOJIbIIE BCErO CTPAIAIOT OT BO3/IEUCTBUS XJiopa?

4. Kak BruseT XJIOpUpOBaHHAS BOJIa HA YeJIOBEKa MpU KylnaHUuu?

5. Haiimure pomomHUTENbHYIO WHPOPMAIMIO O 3aMEHe XJIopa Mpu
00e33apakMBaHUU BOJIBI.

6. Hccnenmyiite pasznuuHble TOBaphl OBITOBOW XUMHH B CBOEM JIOME.
CocTaBbTe CIHCOK XJOPCOJEPKAIIMX COCIUHEHHM, YKaXXUTE MEpbl 0€30MacCHOCTH
pu paboTe C HUMHU.

Keiic Ne2. «Bogopoaomoomiin — mar B Oyayuiee»

Astomobmn Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JIEMEHTAX
e3naT 1o poporam EBpornbl ¢ 2009 roma. B 2011 rogy Honda nmpucoeaununacey
eBpornelickomy mnapTHepcTBY skojoruuHou sHepruu (Clean Energy Partnership),
MOCJIE YEro BbIBEJAa Ha IMEPBbIM IUIAH MPOU3BOJCTBO HKOJIOTHYECKU YHCTBIX
apromobOusnieii. A Ha Ilarom MockoBckoM MexayHapogHoMm aBTocanioHe BA3
IIPEICTaBUII CBOIO HOBUHKY «Jlama-AHTAm» ¢ 6ajsioHaMu BOAOPO/Ia U KUCIOPOa.

3aganus:

1. [Touemy MHOTHE aBTOMOOWMJIbHbIE KOMITAHUH Pa3padaThIBalOT aBTOMOOWIIH,
paboTatoniyie Ha BOJIOPOAHOM TOILIUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOWIJICH, pabOTalOMUX Ha YTJICBOJOPOIHOM
TOILJIMBE, BIUSIOT Ha 3I0POBbE UEIIOBEKA?

3. Kakue «+» u «—» BBI BUIUTE y BOJAOPOIOMOOMIICH?

4. HalimuTe MOMOJHUTENIbHYIO HH(pOpMaIHio 00 UX YCTPOUCTRBE.

5. Eciu B Bameil ceMbe WIM y BalluX 3HAKOMBIX €CTh aBTOMOOWIIH,
MO/ICUMTANTE, CKOJIbKO MPHUOIM3UTENIbHO JUTPOB OEH3MHA, ra3a M KAaKOW MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemiecTBa U B KaKOM KOJIMYECTBE MOTYT HAXOAUTHCS B BBIXJIOMHBIX
razax BallliX aBTOMOOUJICH?

OueHoYHbIE CPeACTBA MPOMEKYTOYHOM ATTECTALMM MO JUCHHUILJIMHE
«XHAMHUA»

[IpomexxyTouHas arTecTanus 1Mo AUCHHUILUINHE « XUMUSD TPOBOAUTCS B hopme nud.3adyeTa
Ilepeyens 3apanmii nudPepeHINPOBAHHOIO 3a4eTa

1.2neKkTpoauTruecKas TUCCOLMAIUs BEMECTB C HOHHOM M MOJISIPHOW KOBAJICHTHON XUMUYECKOM
CBS3BIO.
2.Peaknust HFOHHOTO OOMEHA M YCJIOBUS UX TIPOTEKAHMS.

3. Okcupl, UX Kaaccu(UKaIUs 1 XHMHUYECKHUE CBOMCTBA.
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4. OcHoBaHus, WX KiIacCH(pUKAIUMSI W XUMHUYECKHE CBOWCTBA B CBETE IPEACTABJICHHI
AIIEKTPOJIUTUYECKON JUCCOIMAIIIH.

5. Kucnotsl, ux knaccudukanus u XuMmudeckue cBoricta B cete TO/I.

6.Coun, ux Ki1accupuKaIMy 1 XUMUYECKHe CBOMCTBa B cBeTe TO/I.

7.CKOpOCTh XUMHUYECKOW PEAKLIUH, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX YCIOBUHN.

8.00paTuMOCTh XMMHUUECKON peakIi. XUMUYECKOE PABHOBECHE U YCIIOBHS €T0 CMELICHHUSI.
9.OKUCANTENHO-BOCTAHOBUTEIBHBIE PEAKIIMH.

10.Ilepuonuyeckuii 3aKOH U MepUOAUYECKas cucTeMa XuMmMudeckux »snemeHto J[.U.
MeHeneeBa B CBETE€ CTPOCHUS aTOMA.

11.Buabsl XUMHUYECKON CBA3H.

12.Knaccudukanuss XAMAYECKUX PEaKITUil.

13. O0mue cBolCcTBa HEMETAILJIOB, 0OCOOCHHOCTH CTPOCHHS MX aTOMOB.

14. Beicmine KUCIOPOIOCOAEPKAIINE KUCIOTHI XUMHUYECKUX 3JIEMEHTOB TPETHErO MEPHO/IA,
HX CBOMCTBA U CPABHUTENIbHAS XaPAKTEPUCTHUKA CBOMCTB.

15. Bomopoaubie coearHEHUsT HEMETALIOB. 3aKOHOMEPHOCTH B M3MEHEHHH WX CBOWCTB B
CBSI3U C MOJIOKEHUEM XUMUYECKUX 3JIEMEHTOB B nepuoanueckoit cucreme J.M.Menneneena.
16. O6miue CBOMCTBA METAJUIOB, OCOOCHHOCTH CTPOCHHUS UX aTOMOB.

17. XapakrepucTuKka METAJUIOB [IEPBOM IPYIIIBI [NIABHON MOATPYMIBI, 0COOEHHOCTH CTPOCHHUS
WX aTOMOB.

18. XapakTepucTiKa METAIJIOB BTOPOW TPYIIIBI TJIAaBHOM ITOATPYIIITEI.

19. Bricine OKCHJIBI XHMUYECKHIX JIEMEHTOB TPETHETO NIEpHOoaa. 3aKOHOMEPHOCTH UX COCTaB
B CBSI3U C TIOJIOKEHUEM XUMUYECKUX IJIEMEHTOB B MEPUOINIECKON CUCTEME.

20. JKemezo — TmonOXXKEeHHWE B TEPUOAMYECKOM CcHCTEME XHUMHUYECKUX DJIEMEHTOB
J.M.MenpaeneeBa, CcTpoeHUss aroma, (QHU3UYECKHE CBOWMCTBA, XHUMHUYECKHE CBOWCTBA,
MIPUMEHEHUE.

21. Teopus CTpOeHHUS OPraHUYECKHX COCTUHEHHH. 3HaUCHUE TEOPUU AJIS Pa3BUTHS HAYKH.
22 N30oMepust OpraHNYeCKUX COSAMHEHUI €€ BUIBI.

23.IlpenenbHble YreBoAbl. MeTaH, ero cocTaB, CTPOCHHUE, XUMUYECKHE CBOMCTBA.

24 IluknonapaduHbl, UX CTPOSHHE, CBOICTBA, HAXOXKACHHUE B TIPUPOJIC.

25.0TUoBbIE YTIIEBOBI, HX CTPOCHHE, CBOMCTBA MOJIYYCHUS U UCTIONH30BaHUS B
OpraHUYeCKON CUCTEME.

26.J/[MeHOBBIC YTIEBOIBI, UX CTPOCHUE, CBOMCTBA, IOMYyYEHUS U MPAKTUIECKOE 3a/IaHUE.

27. IlpupoaHble HICTOYHUKH YTIIEBOJOPOIOB: Ta3, HePTh. Vcnonbp30BaHUE UX B KAYECTBE
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TOIUIMBA M B XUMUYECKOM CHHTE3E.

28. AueTuiieH, ero CTpOSHHE U CBOMCTBA, OJTYYESHUS U TPUMEHECHHUS.

29. BeH30H, ero CTpoeHue, CBOMCTBA, MOJTYYCHUS U TIPHMCHEHHSI.
30.ITpenenbHBIC OHOATOMHBIE CIIUPTHI, KX CTPOCHUE, CBOMCTBA  IPUMEHCHHUSL.
31.deHou1, ero CTPOCHUE, CBOMCTBA M IIPHMCHEHHSI.

32.11poGieMBbl 3alIUTHI OKPY/KAIOLIEH CPEIBI.

3akJIroueHue
@doH/ OIECHOYHBIX CPEJACTB IO AUCHUIUIMHE «XUMHUS» COCTOUT M3 OIEHOUYHBIX

CPEICTB TEKYIIETO, pyOeKHOTO (TEeMAaTHYECKOT0) KOHTPOJS U 3aJaHUN MPOMEKYTOTHON
aTTECTallUH.
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