MUWHUCTEPCTBO OBPA30OBAHUA, HAYKM 1 MOJIOJAEXW PECITYBJIMKU KPbIM
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Kadenpa npukaagnoit unpopmaTuku

COI'NTACOBAHO YTBEPX/IAIO
PykoBoautens oOpa3zoBaTeIbHON MPOTPaMMBbI 3aBenyrouuii kadeapoi
JL.H. AxumoBa 3.C. CeitnameToBa
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®oHJ OLIEHOUYHBIX cpeAcTB 1o yueOHou aucuurmnnHe «OY/.01.08 Xumus» s o0ydarommxcs
cnennanbrocTH 09.02.07 MHpOpMaMOHHBIE CHCTEMBI U IPOTPAaMMHPOBAHHE

CocraButenb QOH/IA OLIEHOYHBIX CPEICTB P.U. Cyneiimanos
(noonucw)

@DOoHJ OIICHOYHBIX CPEACTB PACCMOTPEH M OJ00pEH Ha 3aceqaHuu KadeApbl TEXHOIOTHYECKOTO
oOpa3oBaHus
oT «05» centsa0ps 2023 r., mpoTokoa Ne 2

3aBenyromnuii kadeapoi P.U. Cyneiimanos

(noonucvw)

@DoH/1 OLICHOYHBIX CPEJICTB PACCMOTPEH U 000peH Ha 3acenanun Y MK dakynbrera 3KOHOMUKH,
MEHEPKMEHTA U HH(OPMAIIMOHHBIX TEXHOJIOTUI
oT «30» centsa6ps 2023 r., mpoTokoin Ne 1

IIpencenarens YMK K.M. Ocmanos

(noonucw)




1. ITacnopT (poHIa OLIEHOYHBIX CPEICTB

OobJaacTh NMPUMECHCHU S (l)OH)la OLCHOYHBIX CPEACTB

(®OC) mnpenHasHaueH IS

KOHTPOJIA

N OICHKH

00pa30BaTENbHBIX JOCTUKEHUN 00yUarOIINXCs, OCBAMBAIOLIUX POrpaMMy y4eOHOM JUCIIUIIMHBI

@OHJT OILIGHOYHBIX CPEJICTB
«OVY]1.01.08 Xumus» 1o
MIpOorpaMMHUPOBAHHUE.

CIICOUAJIBHOCTH

09.02.07 HWudopmarmoHHbIe

CUCTCMBbI H

2. llepeyeHb KoOMIETeHIWH M PpPe3yJbTATOB O0Y4YeHHUS] € YKa3aHHEM JTaloOB HX
(¢opMupoBaHus B nmpouecce 0CBOeHNsI 00pPa30BaTeJIbHOM MPOrpaMMbl
B pesynapraTte ocBoeHuss yueOHo# mucuuiuimHbl «OY/[.01.08 Xwumus» oOydarontuiics
JOJDKEH OBJIQJIETh CIECAYIOIMIUMH pe3ysibTaTaMUd OOY4EeHHS, BHOCSIIMMHU Ha COOTBETCTBYIOLIUX

YPOBHSIX

BKJIQ]T
roCyJIapCTBEHHBIM
09.02.07 MadopManiiOHHBIE  CHCTEMBI

B (opmMupoBanue
00pa3oBaTeIbHBIM

KOMIIETECHIIUH,
CTaHIapTOM
U TPOrpaMMHUPOBAHHE,

Pe1yCMOTPEHHBIX

1o

beneparbHBIM
CTICIIHATHLHOCTH

YTBEPKJAECHHBIM IPUKA30M
MunuctepcrBa o6pazoBanus 1 Hayku Poccuiickoit @enepanuu ot 09.12.2016 Ne 1547.

Kon n Ilnanupyemble pe3yJibTaTbl 0CBOCHHUS JMCHUIIIUHBI Jranbl Tekyumuii KOHTPOJIb
HanMMeHOBaHHe (pa3neJ, (o11eHOYHOE CPeCTBO)
dopMupyembIx O0mue JucuMniInHapHbIe Tema)

KOMIeTeHIH i (mpeamerHepie)
OK 01. Berbupats | B wactu TpymoBoro —  BIAJeTh CHCTEMOI pazzen 1: | Tect «CtpoeHne aTOMOB
CIIOCOOBI PEIICHHS | BOCIIUTAHUS: XHMHYECKHX 3HAHMI, KOTOast Tema 1.1, | XUMHYECKHX HIIEMEHTOB U
3am1a4 - TOTOBHOCTb K TPYZAY, BKJTIOUAET: OCHOBOLOJATAOIIHE Tema 1.2, | mpupona XMMHUYECKOH
NpOoQeCCHOHANIBHOM | OCO3HAHUE LICHHOCTH TOHSTHSA (XMMHUYECKHIT dnement, | PA3AET 2: | cBA3M».
JeSITeIbHOCTH MacTepCTBa, TpynoJro0ue; ATOM, IIEKTPOHHAS 06OI0UKA Tema 2.1, | 3ajauu Ha cocTaBIeHUE
NPUMEHUTENBHO K | - TOTOBHOCTb K aKTHBHOM atoMma, S-, -, 0-5MEKTPOHHbIE Tema 2.2, | XUMHUYECKHX (HOpPMYIT 3
pa3NuYHBIM JesITeIbHOCTH OpOHTATH ATOMOB, HOH, MoJeKya, | Pa3AeT 3: | ABYyXaTOMHBIX COCAMHEHUH
KOHTEKCTaM TEXHOJIOTUYECKOH 1 BAIICHTHOCTD, tema 3.1, | (OKCHIOB, CYyIB(QUIOB,
COLMaJIbHOM HaNpaBJIEHHOCTH, 1EKTPOOTPHIATENHOCTb, CTETEHD TeMa 3.2 | TUAPUIOB U T.I1.).
CcrocoOHOCTh HHUITUHPOBATE, OKHCIIECHUS, XHMIYECKAsi CBA3b, tema 3.3, | 3agaHus Ha
IUITAHUPOBATh U MOITb, MOJISIDHAsi Macca, MONspHbiii | PA3AET 4: HCronb30BaHHe
CaMOCTOSTENILHO BBIMOIHATh 06bEM, YIIIepOIHbII CKeJIeT, Tema 4.1, XHMUMECKOif CHMBOIHKH U
TaKyIo AESTEIbHOCTb. (YHKUMOHATbHAS TPYIITIA, Tema 4.2, | Ha3BaHWI COEANHEHUH 110
OBnazieHne yHHBEPCAIbHBIMA PAJIMKAI, H30MEpHSI, H30MEDBI, Tema 4.3, | HOMEHKIAType
y‘l?6HLIMI/I TO3HABATENBHBIMH | 1o\ noruyeckuil pst, romosorn, | Pa3ae 5: MEKyHapOJHOTO COt032
JeHCTBUAMMU: YIJIEBOIOPO/IEL, KHCIOPO/I- 1 Tema 5.1, | TeopeTndeckoil u
a) 6a30BbIe JOTHYECKHE A30TCOIEpIKALIIE COSTHHEHNS, paszen 6: | MPUKIAAHON XUMHHU U
JEUCTBUSL: GHOTOrHYECKH aKTHBHBIC BemecTsa TeM2 6.1, | TpUBHAIBHBIX Ha3BaHUI
- CAMOCTOSITEIHLHO (YIIeBOIBL, FKUPHI, 6EITKH), Tema 6.2, | JUIs COCTaBJIEHUS
(dbopmynrpoBaTh U MOHOMeEp, TIOMHMEp, CTpyKTypHoe | Pa3AeT 7: | xuMuueckux Gopmyin
aKTyaJIM3upOBaTh NPoOIIEMy, Tema 7.1 | IBYyXaTOMHBIX COEANHEHUH

paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABJIUBATH
CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHUS JIJIsl CPAaBHEHUS,
KIaccuuKauul U 0000IICHHST,
- OIPEICIISITh 1eH
JIeSTeNIbHOCTH, 33/1aBaTh
mapaMeTPhl U KPUTEPUH UX
JOCTIOKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B
paccMaTpUBacMbIX SBJICHUSX;

- BHOCHTBh KOPPEKTUBHI B
JeSITeIBHOCTD, OLCHUBATh
COOTBETCTBUC PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH
MOCJIE/ICTBUN NESTEIbHOCTH;

3BEHO, BEICOKOMOJIEKYJIIPHBIE
COCIMHEHHS, KPHCTALTNYECcKas
peleTKa, THITbI XUMHYECKHUX
peaxiuii (OKHCIUTEBHO-
BOCCTAHOBHTEJIbHBIE, 9K30-1
SHIOTEPMHUYECKHE, PEAKITUH
HOHHOTO 0OMEHa), pacTBOp,
JIEKTPOIHTHI, HEITIEKTPOIIUTEI,
JIEKTPOIUTHYECKAS IUCCOLIMAIINS,
OKHCJINTENb, BOCCTAaHOBHTEII,
CKOPOCTh XUMUYECKO! peaKiny,
XMMHUYECKOE PaBHOBECHE), TEOPUH
1 3aKOHBI (TEOPHS XUMUIECKOTO
CTPOCHUS OPTAaHWYECKIX BEIIECTB
AM. Bytneposa, Teopus
NEKTPOIUTHIECKOM IUCCONALINH,
nepuoandeckuit 3axoH J[.1.
MeHzeneeBa, 3aKOH COXPAHEHHUS
Macchl), 3aKOHOMEPHOCTH,

CHMBOJINYCCKUI SI3bIK XHUMHHU,

(oxcuoOB, cynb(QUIOB,
TUAPUIOB U T.IL.) U
JPYTUX HEOPTaHIMYECKUX
COCJIMHEHUH OTJEITbHBIX
KIIACCOB.

Tect «Metammmueckue /
HEMETALTHYECKUEC
CBOMCTBA,
3JIEKTPOOTPHIIATEIIEHOCTh
U CPOJCTBO K JICKTPOHY
XHUMHNYECCKUX JJICMECHTOB B
COOTBETCTBHE C HX
AJIEKTPOHHBIM CTPOCHHEM
Y TIOJIO)KEHUEM B
MIEPUOIUIECKOM cucTeMe
XUMHYECCKHX JIEMECHTOB
J.1. MenneneeBa.
IIpakTryeckue 3a1anus Ha
YCTaHOBJICHHE CBSI3U




- pa3BHWBaTh KPEaTHBHOE
MBIIIJICHUE TTPU PEIICHAH
YKH3HCHHBIX MPOOIIEM.

0) 06a30BBIC UCCIICIOBATEIBCKHE
JNEHCTBUS:

- BJIAJICTh HABBIKAMH y4eOHO-
HUCCJICI0OBATEIbLCKON 1
MIPOEKTHOH 1E€ATENbHOCTH,
HaBBIKAMH pa3peIeHHs
mpobiem;

- BBISBIIATH IPUYNHHO-
CJIEICTBEHHBIE CBSA3U U
aKTyaJIM3UPOBaTh 33139y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHUs, HaXOAUTh
apryMeHThI IS
JI0Ka3aTeNbCTBAa CBOUX
YTBEpXkICHUI, 3a1aBaTh
napamMeTphl U KpUTEPUHU
peleHus;

- aHAJIM3UPOBATH MOJTyICHHBIC B
XOJIe PeUICHHUS 3a1a9H
Pe3yIbTATHI, KPUTHICCKU
OIICHUBATh UX JOCTOBEPHOCTB,
MIPOTHO3MPOBATH M3MCHEHHUE B
HOBBIX yCJ'IOBI/IHX;

- yMCTL nepeHochb 3HAHUA B
II03HABATEIbHYIO U
MPaKTHYECKYI0 00acTu
KUBHCACATCIBbHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS
U3 Pa3HBIX IPEIMETHBIX
obracrei;

- BBIJIBUTaTh HOBBIE HJICH,
MpeJyIaraTh OpUrHHAIBHEIC
ITOJTXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTDH MX
HCIOJIE30BaHUS B
MO3HaBaTEIbHON U COIMATLHOMN
MIPaKTUKE

(hakToNIOTHUECKHE CBEICHHUS O
CBOICTBAX, COCTaBe, MOTYICHUH U
0e30I1aCHOM UCITIOJIE30BAHUN
BaOKHEHIINX HEOPTaHUUECKUX U
OpPraHUYCCKUX BEIICCTB B OBITY U
MIPaKTUYECKON JeSITeIbHOCTH
YeJI0BEKa,

—  YMETb BBIIBISTB
XapaKTepHble TPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX [TOHATUII,
MIPUMEHSTH COOTBETCTBYIOIUE
MIOHATUS NPH OMHUCAHUH CTPOESHUS
U CBOICTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB U UX
TIPEBPAIICHNH; BBISBIIATH
B3aMMOCBSI3b XMMHUCCKUX 3HAHUN
C TIOHATHAMH U TIPEICTaBICHUIMH
JPYTHX €CTECTBEHHOHAYYHBIX
TIPEAMETOB;

—  yMETb HUCIIOJIb30BaTh
HauMEHOBAaHMSI XUMUYECKUX
COEIMHEHUI MEXIYHAPOJHOTO
COI03a TEOPETHUUECKON U
MPUKIATHON XUMUHU U
TpUBHUAJIbHbIE Ha3BaHUS
BaXHEUIIINX BEUICCTB (ITUIICH,
alleTHJICH, MIINIEPHH, (heHOI,
(dbopmanpaerus, ykcycHas KUcjora,
TJIMIUH, YrapHbINA ra3, yrieKUucbli
ra3, aMMHaK, rameHas U3BecTb,
HeralleHasi U3BeCTh, IThEeBast CO/1a
U JIPYTHX), COCTABIATH (YOPMYJIBI
HEOPraHUYECKUX U OPraHu4eCKUX
BELLECTB, YPABHEHHSI XUMUYECKHUX
peaximii, OOBICHITh UX CMBICI,
MOATBEPXKIATh XapaKTEPHbIE
XUMHUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOLTIMHU
9KCIEPUMEHTAMH U 3aIUCSIMHU
YpaBHEHUN XUMUYECKUX PEaKIIUii;

— YMETb yCTaHaBIIUBATh
MIPUHAAJIE)KHOCTD M3yYEHHBIX
HEOPraHUYECKUX U OPraHUYECKHX
BELIECTB K OIPEAEIICHHBIM
KJIaccaMm | rpymnram COeIMHEHUH,
XapaKTepHU30BaTh UX COCTAB H
Ba)KHEHIIME CBOICTBA; OLIPENEIATh
BHIBI XUMHUECKUX CBSI3Ei
(xoBaneHTHas!, HOHHAS,
MeTaJlTndecKas, BOJIOPOIHAS),
TUIBI KPUCTAJUIMYECKHUX PEILIETOK
BEIIECTB; KITacCH(UIIMPOBAThH
XMMHYECKHE PEaKIuH;

—  chopmupoBatsb
NIPEACTABIEHUS: O XUMUUYECKOI
COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MUpA, POJIU XUMHHU B TIO3HAHUU
SIBIICHUH TIPUPOALL, B
(OpPMHPOBaHUH MBIIUICHUS U
KyJNbTyphl IUYHOCTH, €€
(YHKIIMOHAIEHON IPaMOTHOCTH,

HEO0OXOIUMOM JISI PEIICHUS

MEXIy CTPOCHHEM aTOMOB
XAMHWYECKHX 3JIEMEHTOB U
WX COEIMHEHUU B
COOTBETCTBUHU C
TIOJI0>KEHHEM
Ilepuoguueckoii CUCTEMBI.
IIpakTuko-
OpPHCHTHUPOBAHHBIC
TEOpPETHICCKHE 3aTaHUS
Ha XapaKTepHU3aLHI0
XAMHWYECKHUX 3IEMEHTOB!
«Metamnmgaeckue /
HEMETaJUINIeCKre
CBOIICTBA,
3JIEKTPOOTPUIIATEILHOCTD
Y CPOJICTBO K DJIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHHEM
1 TIOJIOKEHUEM B
TIEPUOTNICCKON CUCTEME
XAMHUYECKHX IIEMEHTOB
J.N. Menneneesay.
3amaun Ha COCTABIICHHE
YpaBHEHU peaKIHii:

- COeIMHEeHNSs, 3aMEelIeHus,
pasioxeHus1, oOMeHa,

- OKHCITUTENILHO-
BOCCTaHOBUTEJIBHBIX
peaxuuii ¢
HCTIOJIh30BaHUEM METOa
2JIEKTPOHHOTO OaaHca.
3amaun Ha pacyeT MacChl
BEIIEeCTBA WU 00beMa
Ta30B [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEeMY OJTHOTO
W3 y4acTBYIOIINX B
peaKiuu BEIeCTR;
pacueTsl Macchl (00beMa,
KOJINYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CITH
OJTHO U3 BEIIECTB UMEET
TIPUMECH.

3amaHus Ha COCTaBJICHUE
MOJICKYJIIPHBIX H HOHHBIX
peaKuuii ¢ yaacTueMm
KHCJIOT, OCHOBaHHHU U
COJIeH, yCTaHOBJICHUE
W3MEHEHUSI KUCIIOTHOCTH
Cpenpbl.

Jlaboparopnas pabota
«THIBI XUMUYECKUX
peakuuii».

KontponbHas padora
«CTpoeHue BelecTsa u
XUMHYECKHE PEaKIIUN.
Tect «HomeHknatypa u
Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB
HCXOMS U3 MX XUMHUYECKOH
(hopmyIbl MK
COCTaBJIEHUE XUMUYECKOU
(hopmyIbl CX0s U3




MPaKTUIECKUX 337249 U
JKOJIOTHYECKHA 000CHOBAHHOTO
OTHOIIICHUS K CBOEMY 3JIOPOBBIO U
TIPUPOJIHOM CpeliE;

— yMETb IPOBOAUTH PACUETHI MO
XMMHUYECKUM (OPMyIIaM U
YPaBHEHUSIM XUMHYECKHAX PEaKIAH
C HCTIOJIb30BAaHUEM (PU3HIECKUX
BEJINYMH, XapaKTEePU3YIOIINX
BEIIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCIOBUS) ra3oB.,
KOJINYECTBA BEIIECTBA;
UCIIONIb30BaTh CHCTEMHBIE
XMMHUYECKHE 3HAHUS IS IPUHATHS
peLIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYalHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX
IIPUMEHEHUEM

OK 02.
Wcnonp3oBath
COBPEMEHHBIE
cpeJlcTBa MOMCKa,
aHalu3a u
HHTEPIPETAUN
uHdopmanuu, u
HHPOPMALMOHHBIC
TEXHOJIOTHH IS
BBINOJIHEHUS 3a0a4
po(heCCHOHATBHOM
JIESITENLHOCTH

B 006acTH EHHOCTH HAYYHOTO
TIO3HAHMS:

- ¢(hOpMUPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Ppa3BUTHA HAYKU U
00IIECTBEHHON MTPaKTHKH,
OCHOBAaHHOTO Ha JIHAJIOTe
MPaKTHKH, OCHOBAHHOTO Ha
JIAAIIOTe KYJIBTYP,
CIOCOOCTBYIONIETO OCO3HAHUIO
CBOETO MECTa B
MIOJIMKYJIBTYPHOM MUPE;

— COBEpIIICHCTBOBAaHUE
SI3BIKOBOM M YUTATEIBCKOM
KYJIBTYpHI KaK CpeacTBa
B3aHMOJICHCTBHS MEKIY
JIOABMH ¥ TTO3HAHUS MHPA;

— OCO3HaHHE [IEHHOCTH
HAaYYHOH JIESTEeIbHOCTH,
TOTOBHOCTB OCYIIECTBIIST
MIPOEKTHYIO
HCCIIEeI0BATEIbCKYTO
JeATeIbHOCTh MHANBUYaTbHO
U B TpYIIIIE;

OBaieHre yHUBEPCATbHBIMH
yueOHBIMH O3HABATEILHBIMU
JEHCTBUAMMU:

B) B paboTa ¢ nH(popMaImen:

— BIIAJIETh HaBbIKAMHU
MOJTy4eHHs] HHPOPMAIUH U3
HMCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENBHO OCYILECTBIATh
IIOMCK, aHAJIU3,
CHUCTEMATU3aLUI0 U
HHTEpIpeTannio HHPOopMaIun
Pa3IMYIHBIX BUAOB U HOpM
IIpeJCTaBICHHUS;

— CO3[aBaTh TEKCTHI B
pa3IMYHbIX popMmarax ¢ y4eTom
Ha3Ha4YeHUsI MHPOpMALIUH U
LeJIeBOI ayJUTOPHH, BEIOHpast
ONTHMAILHYIO GOpPMY

- YMETh yYHUTHIBATH I'PAHUIIBI
TIPUMEHEHHS U3Y9EHHBIX
(U3MYECKUX MOJICTICH:
MaTepHajbHas TOUKa,
HHepIaibHas CHCTEMA OTCUeTa,
H7eabHbIHN ra3; MOAEIH CTPOCHUS
ra3oB, XKHIKOCTEH U TBEPIBIX T,
TOYEYHBIN HJIEKTPUUECKUIM 3aps,
siIepHasi MOJIENb aTOMa, HyKJIOHHAs]
MOJIENb ATOMHOTO SApa IPH
pemeHny GU3NUECKHUX 3a1ad;

- c(hopMHUpPOBATH COOCTBEHHYIO
TIO3MITHIO 110 OTHOILIECHHUIO K
¢busnyeckoit nHdopmanuu,
NI0JIy4aeMOU U3 pa3HBIX
UCTOYHHUKOB, YMEHHS
UCII0JIb30BaTh U(DPOBBIC
TEXHOJIOTHH ISl TIOMCKa,
CTPYKTYPHUPOBaHHUS,
MHTEPIIPETALNH U MTPECTaBICHUS
y4eOHOH U HaAYIHO-TIOMYIISIPHOH
nH}popManny; pa3BUTh YMEHUS
KPUTHUYECKOTO aHaIN3a
roTydaeMoi HHGopMauu

pazzen 1

Tema 1.2,
paznen 3:
Tema 3.1,
Tema 3.2,
Tema 3.3,
paznen 4:
TeMa 4.2,
TeMa 4.3,
pazzen 5:
Tema 5.1,
pazzen 6
TeMa 6.1,
Tema 6.2,
pazznen 7:
Tema 7.1

Ha3BaHUS BEIIECTBA II0
MEXTyHapOIHOM MIIH
TPUBUAIILHOMN
HOMEHKJIAType».

3anauu Ha pacder
MacCcoBOM 10 (Macchl)
XMMHUYECKOTO JIEMEHTA
(coennHEHHS) B MOJIEKYIIE
(cmecwm).

IIpakTuueckue 3ananus
o KJ1accu(uKaImy,
HOMEHKJIAType 1
XUMHYECKIM (hopMyIIam
HEOPraHUYeCKHUX BELECTB
pa3JIMYHBIX KJIACCOB.
[IpakTHyeckue 3agaHus Ha
onpeneNeHne XUMUYECKOU
AKTHUBHOCTH BCIICCTB B
3aBUCHUMOCTHU BHUa
XMMHUYECKOH CBS3M U THIIA
KPHCTaJUTHIECKOH
pemIeTKH.

Tect «OcobeHHOCTH
XMMHYECKUX CBOHCTB
OKCHJIOB, KUCIIOT,
OCHOBaHHMH, aM(OTEPHBIX
TUAPOKCUZIOB U COJIEIN.
3aaHus Ha COCTABJICHUE
YPaBHEHHUH XMMHYECKUX
peakuuii ¢ yqacTueM
TIPOCTBIX U CIIOKHBIX
HEOPraHUYECKUX
BEIIIECTB: OKCHJIOB
METaJJIOB, HEMETAJUIOB U
aM(OTEpHBIX 3JIEMEHTOB,;
HEOPraHUYECKHUX KHCIIOT,
OCHOBaHUU U
ampoTepHbIX
THIPOKCHUIOB,
HEOPraHUYeCKUX COJeH,
XapaKTEepU3YIOIINX UX
CBOWCTBA U CIIOCOOBI
TIOTY9EHHUS.

IIpakTuko-
OpPHEHTHPOBaHHbIE
TEOpEeTHYECKNE 3aJaHuUs
Ha CBOWCTBA U MOJIyYCHHE
HEOPraHUYECKUX
BEIIIECTB.

IIpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
IO COCTaBJICHUIO
XUMHUYECKUX PEAKIIH C
y4JacTHEM
HEOPraHUYECKUX
BEIIIECTB, UCHOJIB3YEMBIX
JUISL UX WICHTA(UKALNY.
JlabopaTopHast paboTa
«MnenTnduxanns
HEOPraHUYECKUX
BEIICCTBY.

KoHnTpoabHas padora
«CpoticTBa
HEOPraHUYECKUX




IPEACTABIICHUA U
BHU3YyalIn3alvun,

—  OLICHUBAThH
JIOCTOBEPHOCTb, JIETUTHMHOCTh
nHPOPMAILINH, €€ COOTBETCTBHE
MPaBOBBIM M MOPaJIbHO-
3TUYECKUM HOpMaM;

— HCIIOJIb30BaTh CPE/ICTBA
HH(POPMAIHOHHBIX U
KOMMYHHKalMOHHBIX
TEXHOJIOTUH B pELIEHUH
KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX U
OpraHU3aLMOHHBIX 33134 C
coOroieHNeM TpeOOBaHMHA
9PrOHOMHKH, TEXHUKH
0€30MMacHOCTH, THTUEHBI,
pecypcochepexeHus,
MPABOBBIX U 3THICCKUX HOPM,
HOPM MH(OPMALOHHON
0€e30MacHOCTH;

- BJIQJICTh HAaBBIKAMH
pacro3HaBaHUs U 3aIlUTHI
nHpOpMALNH,
HHPOPMAMOHHON
0e301aCHOCTH JIMYHOCTH

OK 04.

O pexTrBHO
B3aHUMO/ICHCTBOBATh
U paboTath B
KOJIJIEKTHUBE U
KOMaH/Ie

— T'OTOBHOCTb K
CaMOpa3BUTHIO,
CaMOCTOSITEJIEHOCTH U
CaMOOTIpEICIICHUIO;

- OBJIaJI€HHE HaBBIKAMH
Y4eOHO-HCCIIeJOBATEIIECKOM,
MIPOEKTHOM M COLMAIILHOM
JEATEIHLHOCTH;

OBaieHre YHUBEPCAIbHBIMH
KOMMYHUKATHBHBIMU
JIENCTBUSIMH:

0) COBMECTHAs ICATCILHOCTb:

— IIOHMMAaTh U HUCIOJIb30BATh
MIpenMymiecTBa KOMaHIHOHN 1
WHIUBUAYATBHON paboTHI;

— [PHHHAMATb LENH
COBMECTHOM JIeATENLHOCTH,
OpraHU30BBIBATH U
KOOPAMHUPOBATh ACHCTBUSI 110
€€ JOCTUKEHUIO: COCTABIIATh
IIJ1aH JEHCTBUH, paclpeaesaTh
pOAH C y4eTOM MHEHUH
YY9aCTHHKOB 00CYX/IaTh
pe3yJbTaThl COBMECTHOM
paboTsr;

— KOOPAUHUPOBATH U
BBITIOJTHATE paboTy B YCIIOBHSIX
pearsHOT0, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO
B3aNMOJCHCTBHS,

—  OCYIIECTBJIATH O3UTHBHOE
CTpaTEru4eckoe MOBEICHIEC B
Pa3JIMYHBIX CUTYAIHSX,
MPOSIBISITH TBOPYECTBO U
BooOpakeHue, ObITh
nHAIUAaTUBHBIM OBllajieHHe

- YMETb IUIaHUPOBATh U BBITIOTHATH
XUMHUYECKHUI 3KCIIEPUMEHT
(mpeBpaleHus: OpraHuYeCcKux
BEIIECTB IIPU HaIpEeBaHUH,
HOJy4YeHHe 3THICHA U U3yUCHHE
€ro CBOMCTB, KAUECTBCHHbBIC
peaxIyy Ha ajbJIeTUIbl, Kpaxmad,
YKCYCHYIO KUCIIOTY; I€HATYPALHs
0€JKOB NpH HarpeBaHUH, [IBETHHIE
peaknuu OeJIKOB; IPOBOJHUTH
peaxknuy HOHHOTO 0OMeHa,
OIIPEAEIAT CPENY BOAHBIX
pacTBOpOB, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH
aMMOHHUSI; pemaTh
SKCIEpUMEHTANbHBIE 3a[a4H 110
TemaM "Metamisl" U
"Hemerasuisl") B COOTBETCTBUH C
MIpaBUJIaMU TEXHUKH 0€30I1aCHOCTH
IIpY 0OpaIIeH!H C BEIIECTBAMH U
71a00paTOPHEIM 000y I0BAaHHEM;
MIPECTABIATh PE3YNbTaThI
XMMHYECKOT0 IKCIIEPUMEHTA B
(dhopme 3ammcu ypaBHEHUH
COOTBETCTBYIOIUX PEAKLUN U
(hopMyIHPOBATH BEIBOJBI HA
OCHOBE ITHX pPe3yJIbTaTOB

pazzen 2:
Tema 2.1,
Tema 2.2,
paznen 3:
Tema 3.3,
paznen 4:
Tema 4.2,
TeMa 4.3,
pazzen 6:
TeMa 6.2,
paznen 7:
Tema 7.1

BEIICCTBY.
3amanus Ha COCTaBICHUE
Ha3BaHWI OPraHUYCCKUX
COEANHEHUH 110
TPUBUAIBHOU U
MEKyHApOIHOMN
CHCTEMaTHYECKOU
HOMEHKJIaType.

3amanus Ha COCTaBICHUE
TTOJTHBIX U COKPAICHHBIX
CTPYKTYPHBIX (popMyIT
OpPraHUYECKUX BEIICCTB
OTJENBHBIX KIIACCOB.
3amauu Ha omnpenereHue
npocreiimieii Gopmysl
OPTraHUYCCKOW MOJICKYJIBI,
UCXOS U3 DJIEMEHTHOTO
cocrtana (B %).

3aaHus Ha COCTaBIICHUE
YpaBHCHHI XUMHUYECKUX
peaxmmii ¢ yqacTuem
OpPTraHUYECKUX BEIICCTB
HAa OCHOBaHUH UX COCTaBa
U CTPOCHHUSL.

3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUN
peaxkuui,
WJLTIOCTPHUPYIOIIHNX
XUMHUYECKHUE CBOICTBA C
Y4€TOM MEXaHU3MOB
MIPOTEKAHUS JAHHBIX
peakuuii ¥ reHeTHYecKon
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
Pacuernsie 3amaun o
YpaBHCHHSAM PeaKIuii ¢
y4acTHeM OPraHUYEeCKUX
BEIIIECTB.

Jlaboparopnas pabota
«IIpeBpaiieHue
OpTaHWYECKUX BEIIECTB
NPY HarPEBaHUKY.
IIpakTuko-
OpUCHTHUPOBAHHBIC
3aJlaHus 110 COCTABJICHUIO
XUMHYECKUX PEaKIHH C
YYaCTHEM OPTaHHYECKUX
BEIIECTB, B T.4.
HCIIOJIB3YEMBIX IS X
UICHTH(QHUKAINHN B OBITY U
MPOMBIIIJICHHOCTH.
Jlaboparopnas pabota
«nentudukanus
OpTaHUYECKUX
COCJIMHEHUH OTJEITbHBIX
KIIACCOBY.

KontponsHas pabora
«CTpoeHue 1 CBOMCTBa
OpPTaHUYECKUX BEIIECTBY.
IIpakTuko-
OpPHEHTHUPOBAHHBIC
TEOpEeTHICCKHE 3aTaHUS
Ha aHaM3 (PaKTOpOB,
BIUSIOIINX HA H3MECHEHHE




YHUBEPCATLHBIMHI
PETYJIATUBHBIMU NCHCTBUSIMU:
T MIPUHATHUE Ce0sI U APYTHX
JIIOACH:

— IPUHAMATH MOTUBHI U
apryMEHTHI APYTHUX JTIOJCH Ipu
aHaIN3e PE3yIbTaToB
JEATEbHOCTH;

— IPHU3HABATh CBOE NPABO U
MIpaBoO APYIUX JIOAEH Ha
OIINOKHU;

— pa3BUBATH CITOCOOHOCTD
NoOHUMAaTh MUP C NO3ULINHU

CKOpPOCTH XUMHUYECKOM
peakuuu. [IpakTuko-
OpUEHTUPOBAHHbBIE
3a/1aHusl Ha IPUMEHEHHE
npuHuuna Jle-llarense
JUTSL HAXOKJICHUS
HaIpaBJIEHUS] CMEILIEHUS
PaBHOBECHS] XUMUYECKOU
peaKuy 1 aHAIIN3
(haxTOpOB, BIUSIONINX HA
CMeIIeHHe XUMUIECKOTO
paBHOBECHS.

3amaun Ha IPUTOTOBIICHHE
pacTBOpOB.

JIPYTOro YeI0BeKa ITpakTHKo-
OK Oz. B ob6nactu —  cdopmuposaTh paszen 6: | OpUEHTUPOBAaHHbIE
ConeifcTBOBATH SKOJIOTHYECKOTO BOCIHTAHMS: | 1o rcrapemms: 0 XHMUUECKO Tema 6.1, | pacueTHbIE 3a/1aHUs Ha
COXPaHCHHIO —  COPMHPOBAHHOCTS P —— pasgen 7: | MCTICPCHBIC CHCTEMEL,
OKpY?KaIomen 5KOJIOTMYECKOH KYJIbTYpHI, €CTECTBEHHOHAYYHOM KapTHHBI Tema 7.1 | ncnonbsyembie B 6“3030“
CpeAbL, NOHMMaHME BIUSAHHUS MHpa, POJIM XMMHUH B TIO3HAHUH 1 pOM3BOACTBCHHON
PECYPCOCOCPEREHH| 011110715 HO-IKOHOMHUECKHX ABJICHUI IPUPOJIBL, B ACATEIBHOCTH HCIIOBCKA.
f0, HPUMCHATE IPOILIECCOB HA COCTOSHHE (GOpPMHUPOBaHUH MBILLICHUS U JlaboparopHas pabora
3HaHHA 00 HPUPOHON U COLUANBHON KYJIBTYpPbI JIAYHOCTH, €€ «IpuroToBerue
M3MCHCHUH Cpeibl, 0CO3HAHKE II06aIBHOr0| (PYHKIIMOHANEHOM IPAaMOTHOCTH, pacTBOpOB.
KiuMara, XapaKTepa 3KOJIOrHYECKHX HeoOXOUMOM 1715 pelleHus
TIpUHIAIIBL npobem; HPaKTHYECKUX 3a1a4 1
Gepestcinporo _ 5KOJIOTMYECKH 0OOCHOBAHHOTO
NpON3BOACTEA, e OTHOILEHHUS K CBOEMY 3[J0POBbIO 1
aexTHBHO OCYIIECTBIICHHE NICHCTBU B APARORROH Spons
NeHCTBOBATE B OKpyKaloweH cpenie Ha ocHoBe ’
O — 3HaHUA HeNei yCTOHUnBOro — yMeTb COOMI0/IaTh MPaBHIIa
P— Pa3BUTHS YETOBEUECTBA; 5KOJIOTMYECKH 1EIeCO00Pa3HOTO

AKTHBHOE HETpPUSTHE TNOBe/IeHUs B OBITY U TPYI0BOii

nelicTBUH, MPUHOCAIIMX Bl | AEATENLHOCTH B LIEJSAX COXPAHEHHS

OKpyKarollei cpere; CBOETO 3/10pOBbs U OKPY Karolei

—  yMeHue nporHosuposar, | PUPOHOM CPEIbI; yIUTHIBATH

HEGIATOTpHATHEIE OMAaCHOCTh BO3JEHCTBHS HA JKUBbIE

sKonorudeckue nocieacrpus | OPTAHH3MBL OLPCICICHHBIX

TIpeIPUHUMAEMbIX JieficTpuif, | BCTHECTB, MOHMMAs CMBICI

IPEIOTRDAITIATS WX; MOKa3aTeNA NPECIbHOM

JIONTYCTUMOM KOHIIEHTpAIUH

— pacIIupeHue OmbITa

JIeATETLHOCTH KOOI HYECKOH

HaNpaBJIeHHOCTH;

— OBJIaJIeHHE HABBIKAMH

y4eOHO-HCCIIeI0BATENBCKOM,

MIPOEKTHOM U COLMAJILHOM

NeATENHHOCTH

N3ydenue MUCIUIIMHBI 3aKaHYUBACTCSI UTOTOBOM KOHTPOJIbHOM paboToit (2 cemectp).
3. TunoBbIe 3aJaHUSA ISl NMPOBEICHHsS] TEKYIUIEro KOHTPOJIS, KPUTEPHH M LIKAJIbI
OlLICHUBaAHUA

3.1. Tecr
IIpumepnvie mecmosvie 3a0anusi N0 pasHbiM Mmemam
1. Onpenennre, aTOMbI KAKHX JIBYX U3 YKA3aHHBIX B PSI/Iy 3JIEMEHTOB B OCHOBHOM COCTOSTHHH
CO/lepP:KAT OJMH HeCHAPEHHBIH 3JIEKTPOH. 3anuIuTe B MOJ€e 0TBETAa HOMEpPa BbIOPAHHBIX

JIEMEHTOB.
A.S
b. Na
B. Al




I.Si

A.Mg
2. U3 yka3aHHBIX B Psly XMMHYECKMX 3J€MEHTOB BbIOepHTe TPH 3JIeMEeHTa-MeTasla.
Pacnosio:xxurte BoIOpaHHBIE 3J1EMEHTHI B OPS/IKE BO3PACTAHNS BOCCTAHOBUTEIbHBIX CBOWCTB.
3anummnTe B M0Jie 0TBETA HOMePa BHIOPAHHBIX 3JIEMEHTOB B HY’KHOM MOCJI€10BATEJIbHOCTH.

A.S

b. Na

B. Al

I.Si

A.Mg
3. 3 unciia ykazaHHBIX B Psiy 3JIeMeHTOB BbIOepuTe 1Ba 3JIeMEeHTa, KOTOpPbie B COeJTHHEHUHU
¢ KHCJOPOAOM NPOSIBJSKT CTeNeHb OKHCJeHMs +4. 3anumure B Moje OTBeTa HOMepa
BbIOPAHHBIX BElECTB.

A.S

b. Na

B. Al

r.Si

A. Mg
4. U3 npen10:KeHHOT0 MiepevHsi BbIOepuTe 1Ba COeIMHEHNs], B KOTOPBIX MeKIy MOJIEKYJIaMU
o0pa3yercsi BOLOPOIHAA CBSA3b.

A. Bojopoja

b. meranomna

B. Tonyona

I'. meranans

J1. MeTaHOBOM KHUCJIOTBI
5. B npo6upky ¢ pactBopom cosin X 106aBuJIM pacTBOp BenlecTBa Y. B pesyibTare peakuuu
Ha0JI012, 11 00pa3oBaHue 0€JI0ro 0cajaKa.

N3 npeniokeHHOro nepevyHs BelecTB BbiOepuTe BemecTrsa X U Y, KOTOpPbIe MOIYT
BCTYNATh B ONMCAHHYI0 PeaKIHIO.
. OPOMOBOIOPOT
aMMHAK
HUTpaT HATPUS
okcua cepsi(IV)
XJIOPUJ ATFOMUHUS

SEE-E-RS

3anumninTe B OTBET 6YKBBI, PacCIIOJIOXUB UX B IMTPABHUIIBHOM HOPSAAKE

X Y

6. YcTraHoBHTE COOTBETCTBHE MEXKIY HA3BaHMEM BelleCTBA M KJACCOM/TPYNINOH, K
KOTOPOMY(-0i1) 3TO BeleCTBO MPUHAIJIEIKHUT.

HA3BAHUE KJIACC/I'PYIITIA
A) pubo3za 1) MoHOCaxapuIbI
b) Tpuonear rnunepuna 2) monucaxapubl
B) roummnravnmH 3) menTuabl

4) xupsbl
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3anuimuTe B TabaUIy BIOpaHHbIE U PBI 10T COOTBETCTBYIOIMMHU OYKBaMH.

A b B

7. I3 npeas10:KeHHOT0 NepevyHsi Bbi0epuTe 1Ba BellleCTBA, B MOJIEKYJIaX KOTOPBIX €CTh aTOM
yrjiepoaa B sp>-ruGpuIHOM COCTOSIHUM.

A.0OeH30n

b. Tonyon

B. nmponien

I'. 6yranuen-1,3

J1. MypaBbUHas KMCJIOTa

8. 3 npen1okeHHOT0 MepevHsi BbIOepPHUTe IBAa BelleCTBA, ¢ KOTOPHIMH pearupyeT XJOPH/
(¢penuniammoHus B pacTBope.

A.TUIPOKCU]T HATPUS

b. consiHas kuciora

B. mutpar cepebpa

I'. ykcycHas kucnoTa

J1. yrinekucblii ra3

9. ¥YcraHoBuTe COOTBETCTBHE MeEK1Yy peardpylwIMMH BelleCTBAMM W OPraHUYecKHM
NPOAYKTOM, KOTOPbIil NMPEUMYLIECTBEHHO 00pa3yeTcs NPH B3aMMOACHCTBHH 3THX BELEeCTB:
K KaXI0il MOo3uIMU, 0003HAYEHHON OYKBOH, Moa0epuTe COOTBETCTBYKIIYI NO3MLMIO,
0003HaYeHHYI0 HHPPOI.

PEATUPYIOIUE BEII[ECTBA IIPONIVKT B3AUMOIEHCTBHA
A) nponan u 6pom 1) 1-6pomnponan

b) muxnonpomnan u 6pom 2) 2-6pommponaH

B) npomnen u OpomHas Boga 3) 1,3-nqubpommponan

') nponuH 1 OpoMHast Boja 4) 1,2-nuGpomiponan

5) 1,2-pubpomnpornieH
6) OpOMIIMKJIONPOIIaH

3anummre B OTBET UQPBHI, PACTIONIOKUB UX B MOPSAIKE, COOTBETCTBYIOIIEM OYKBaM.

A b B r

10. YcranoBure COOTBETCTBHE MEXKIYy  pearupyrolumMu BellleCTBaMU u
YIJIEPOAOCOAEPKAIMM NPOAYKTOM, KOTOPbIA 00pa3yerci NPH B3aMMOJEHCTBHHM 3THX
BELIECTB: K KaKI0H NO3MIMH, 0003HAYeHHOH OyKBOH, NoadepurTe COOTBETCTBYIOIIYIO
NMO3MIHI0, 0003HAYEHHYI0 HU(POI.

PEATHUPVIOIHUE BELJECTBA IIPOJIVKT B3AUMOJEHCTBHUA

A) npomanon-1 u okcua meau (1) 1) mpomanaib
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b) mponanon-2 u okcua menu (1) 2) aletoH
B) nponanon-2 u MypaBbHHAsI KUCIIOTA 3) npomneH
I') mponuH 1 Boja 4) u30nponaHon

5) mponunanerar
6) uzonponmipopMuaT

3anummuTe B OTBET I_II/I(pr)I, PAacCIIOJIOKHNB UX B IIOPAAKE, COOTBCTCTBYIOIICM 6y1(BaM3

A b B I

11. ¥YcranoBuTe cooTBeTCTBHE Me:x1y ¢(opMyJoii BemiecTBa M CTENEHbIO OKHCJIEHHS
yrJjiepoaa B HéM: K Kax/JA0i NO3MIUH, 0003HAYEeHHOH OYKBOM, M010epHuTe COOTBETCTBYIOLLY IO
MO3ULHI0, 0003HAYEHHYIO HU(POIi.

®OPMYJIA BEI[ECTBA CTEIIEHb OKMCJIEHUS
A) NasC 1) —4
B) CH:Cl, 2) -3
B) CH3OH 3) 0
') (CH3)sN 4) =2
5) +4
6) +2

3anuiuTe B OTBET LUU(DPHI, PACIIOTIOKUB UX B OPSAJIKE, COOTBETCTBYIOLIEM OyKBaMm:

A b B I

Omeemuvl Ha mecmul.

1 2 3 4 5 6 7 8 9 10 11

B,B |B,J.b| AT | B,J | JLb | 143 | B,B | A B | 2345 | 1,262 | 1,344

Kpumepuu u wxana oyenusanus

MakcumanabHOE YHCIIO 0asIoB, KOTOPOE€ MOXKHO TOJIYYUTh 3a MPABWJIHHOE BBIMOJIHEHUE
BCel TeCTOBOM paboThl, cocTaBisieT 16 6amoB. TecroBrie 3amanue Ne 1,2,3,4,5,7,8 orieHUBarOTCS
1 6amnom, TectoBeie 3ananus 6,9,10,11 onenuBaroTcs 2 Gayiamu, €Ciu JOMyIIeHa O{Ha OIIOKa
3aJaHne OLICHUBAeTCs 1 Oammom.

Ikana oueHNBaHUA ITpoueHT BHINOJIHEHUS
«OTITUIHOY 85 % u Gonee
«XOpOILIOY 70-84 %

«YTOBJICTBOPUTEIIHHOY 50-69 %

«HEYAOBIETBOPUTEIBHO» menee 49 %
3.2. 3apaun

Ilpumepnvie 3a0ayu no pasHvlm memam OUCYUNIUHBL
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3agaua 1. Onpenenuth Gpopmyiy BemecTBa, eciu oHO coaepxut 84,21% Cu 15,79% Hu
MMEET OTHOCUTEIBHYIO INIOTHOCTH 10 BO3AYXY, paBHYIO 3,93.
Pemienue 3agaum 1:
1. ITycth macca BemectBa — paBHa 100 1. Torma macca C Oynet paBHa 84,21 1, a macca H— 15,79 1.
2. Haiiném KoM4YecTBO BEIIECTBA KAKIOTO aTOMa:
v(C)=m/M=284,21/12=7,0175 Mo,
v(H)=15,79 /1= 15,79 mons.
3. OmpenensieM MoJibHOE cooTHomeHue atoMoB C u H:
C: H= 17,0175 : 15,79 (cokpatum oba uncna Ha meHbiee) = 1 : 2,25 (momHokuM Ha 4) = 4. 9.
Taxum o6pazom, mpocteiimras popmyina — C4Ho.
4. ITo OTHOCUTENBHOM MIIOTHOCTH PACCUUTAEM MOJIIPHYIO Maccy:
M = Dosn) * 29 = 114 r/momnb.
Momnsiprasi Macca, coOTBeTCTBYMoIIas npocreimen popmyne CsHo — 57 r/mons, 310 B 2 pasa
MEHBIIIE HCTUHHO MOJISIPHOM MacChI.
3HauuT, uctuHHasg popmyna — CgHas.

3amaua 2. Onpenenuts GOpMyITy aIKHHA C TUIOTHOCTHIO 2,41 /11 MPpU HOPMAITLHBIX YCIIOBUSX.

Pemenue 3agaum 2:

Oo6mas popmyna ankuHa ChHan—2 Kak, mMmest moTHOCTS Ta3000pa3HOTo alIKMHA, HAWTH €T0
MOJISIpHYIO Maccy? [lnoTHoCTh p — 3T0 Macca | nuTpa ra3za mpu HOpMaJIbHBIX YCITOBHUSX.

Tak kak 1 Mosb BemiecTBa 3aHUMAET 00bEM 22,4 11, TO HEOOXOIUMO Y3HATh, CKOJIBKO BECST
22,4 1 takoro raza: M = (IJI0THOCTB p) ¢ (MOJISIpHBIA 00BEM V) = 2,41 /1 * 22,4 n/monb = 54
I/MOJIb.

[anee, cocraBUM ypaBHEHUE, CBSI3bIBAIOIIEE MOJIAPHYIO Maccy U n:14 en—2 =54, n=4.

3nauuT, ankud umeet Gopmyny CsHs.

3amaya 3. B npupone okoiio 76 % Bcex aTOMOB XJI0pa UMEIOT OTHOCUTENbHYIO Maccy 35, a
24 % — 37. Yemy paBHa OTHOCHTEIbHAsI aTOMHAas Macca xjopa?

Pemenne 3axaun 3:

3HaYeHHEe OTHOCHUTEIBHOW aTOMHOW Macchl XJjopa, mnpuBeaeHHoe B Ilepuoanueckoit
tabnuiie, sBiseTcs cpeqHuM. [1o 1aHHBIM B YCIIOBUM 33aJ1a4ll OTHOCUTEIBHBIM aTOMHBIM Maccam
M30TOIOB U UX COJIEPKAHUIO MOKHO BBIYHMCIIUTH 3TO CPEHEE 3HAUCHUE:

Ar(Cl)=35-0,76 + 37-0,24 = 35,5.

3agaua 4. Beraucnute maccy ra3oB npu H.y.: a) 200 1 xjopa, 6) 1,8 1 cepoBogopona
Pemienue 3anaum 4:
Pacuér maccel ra3oB Be1EM yepe3 KOJIMYECTBO BELIECTBA.

OtBer: a) 633,21;0) 2,731

3agaua S.

ITpu pactBopennu 10 r rugpokcnaa Hatpus B 250 r BoJbl TemnepaTypa nosbicuiacek Ha 9,7 K.
Onpenenute sHTaIbNUIO pacTBopeHuss NaOH, npuHumas yneiabHyo TeII0eMKOCTh ¢y0 pacTBOpa
paBHOM yenbHOH TeroeMKocTH Boibl (4,18 JIx/(1-K)).

Pemenne 3axaum S.

1) Haxoaum maccy (m) pactBopa (260 r) U BbIUKCISEM KOJUYECTBO MOTJIOLMIEHHOTO 3TUM
pactBopoM Tema (Q) npu NoBbIIEHUH TeMIiepaTypsl Ha 9,7 K:

Q=m-cyn AT =260-4,18-9,7 = 10542 Ix, unu 10,542 xJx.

2) IlepecuntsiBas 31y Beanuuny Ha 1 Mmoas NaOH (M = 40 r/monb), moay4aeM SHTaIbITHIO
pPacTBOPEHHUs CO 3HAKOM MHUHYC, TaK KaK TEIIO BbIACISAETCS
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3amaua 6. IIpu pactBopenun 360 r xjmopuaa HaTpus B oAHOM JuTpe Boasl npu 20 °C
00pa30BaJiCsl HACHIIIIEHHBINA PACTBOP MIIOTHOCTHIO 1,2 Kr/I.

Boruuciaute k03 GUIUEHT pacTBOPUMOCTH XJIOPUAA HATPUS B BOJIE PU ITOU TeMIepaType,
€ro MAacCOBYIO JIOJII0 B HACBHIIIEHHOM pPAacTBOPE M MOJSPHYIO KOHIICHTPAIMIO HACHIIIEHHOTO
pacTtBopa.

Pemienue 3axaum 6.

1) Macca onnoro nutpa Bojbl paBHa 1 kr, wiu 1000 r. Eciu B ogHOM JUTpE BOJIbI
pactBopsiercs 360 r BemectBa, To B 100 T — 36,0 r. CnenoBatenbHO, KOG OUITMESHT pAaCTBOPUMOCTH
xynopuaa Hatpust nipu 20 °C pasen 36,0.

2) Macca HachIlIieHHOTO pacTBopa paBHa 1360 r, macca conu B HeM 360 T, clie1oBaTeIbHO
MaccoBast 107151 XJIOpUAa HATpUsl B HACKIIIIEHHOM PacTBOpPE paBHA:

3) O0ObeM MoOjdy4yaeMOTo IPH JAHHBIX YCJIOBHSX HACBIIICHHOTO PacTBOpa COCTAaBISCT
1,36 : 1,2 = 1,13 n. Monspuaass macca NaCl paBHa 58,5 1/MOIb, ClI€IOBAaTEIBHO KOJUYECTBO
XJIOpUJIa HATpUA B pacTBope paBHO 6,15 mMonb (360:58,5). BeruuciisseM MOISIpHYIO KOHIEHTPALMIO
HACBIIIEHHOTO pacTBOpa:

3apaua 7. Koaddurment pactBoprumocTyt HUTpara kajiaus B Boje npu 60 [1C pasen 110.
Kaxkasa macca 3Toro BemniecTBa pactBopsieTcsl Ipu AaHHOUM Temriepatype B 500 mu BoAbl U 4emy
paBHa Macca MoJy4yaeMoro HachbIIIEeHHOTO pacTBopa’?

Pemenne 3agauun 7. Macca 500 mi Bogs! coctasisieT 500 r. Koaddunuent pacrsopumoctu
(110) moka3biBaeT maccy BemiecTBa, kotopas pactBopsiercs B 100 r Boasl, cienpoBatenbHo B 500 T
BozbI pacTBopsiercs 550 r KNO3. Macca mosy4eHHOT0 HachIIIIEHHOTo pacTBopa OyaeT pasHa 1050
r, uim 1,05 kr.

3agnue 8. 3aKOHUUTH YPABHEHUSI PEAKIIUIA:
a) Ge + HNO3s —
6) Sn + HNO3 —
B) Sn+ KOH —
r) Pb + KOH —
n) PbO, + HCl —
Pemenne 3axayu 8:
a) Ge + 4HNO3 — GeO2| + 4NO-1;
0) Sn + 4HNO3 — H2SnOs3| + 4NO21 + H20;
B) Sn+2KOH — K3SnO: + Ha1;
r) Pb + 2KOH — K2PbO> + H1;
1) PbO2 + HCI — PbCls + 2H,0.

3aganme 9. 3aKOHYUTH YpAaBHEHUS PEaKLUM:
a) PbsOs + Kl + H2SO4 —
0) SnCl; + FeCls —
B) SnClz + KoCr207 + H.SO4 —
r) Pb30s + Mn(NO3)2 + HNO3 —
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1) Pb(CH3COOQO). + CaOCl> —

Pemenne 3axaun 9:

a) Pb304 + 2KI + 4H2SO4 — 3PbSO4 + K2SO4 + 12 + 4H20;

0) SnClz + 2FeCl3 —SnCls + 2FeCly;

B) 3SNCl2 + K2Cr207+ 7H2S04 — Cr2(S0O4)3 + SNCls + 2KCl + 2Sn(SO)2 + 7H20;
r) 5Pb304 + 2Mn(NO3)2 + 26HNO3 — 15Pb(NO3)2 + 2HMnO4 + 12H70;

1) 2Pb(CH3:COO0)2 + 2Ca0Cl; + 2H20 — Pb(CH3COO)4 + PbCls + 2Ca(OH)s..

3agava 10. Onpenenute Maccy xsopoBonopoaa B 400 Mt pacTBOpa CONSTHON KUCIIOTHI C MAaCCOBOM
noieit 0,262 u mnotHOCTHIO 1,13 /M.
Pemenue 3amaun 10 . ITocKONIbKY W = Me.sq / (V * p), TO mONTydaEM:
Mo-ga =W eV e p=0,262 « 400 mr 1,13 2/mn = 118 2

3agaua 11. Kakoit 06beM 78%-HOTO pacTBOpa CEpHOM KUCIOTHI ¢ IIIOTHOCTHIO 1,70 T/Mi1 HamO
B3ATh 11 ipurotoBienust 500 mi 12%-Horo pacTBopa cepHOI KMCIOTHI € IIIOTHOCTHIO 1,08 1/mMn?

Pemenne 3axauu 11. /{51 nepBoro pacteopa uMeeM:

w1 = 0,78 u p1 = 1,70 2/max.

Jl71st BTOpOro pacTBOpa UMeeM:

V2 =500 mn, w2 = 0,12 u p> = 1,08 2/ma.

[TockonbKy BTOpOI pacTBOp FOTOBUM M3 MEPBOrO JOOABIEHUEM BOJIbI, TO MacChl BELIECTBA
B 000MX pacTBOpax oJMHAKOBHI. Haxoanm mMaccy BeriecTBa BO BTOPOM PacTBOpeE.

Nzwz,=mz/ (V2

p2) IMEEM:

M2 =Wz * Ve p, =0,12 « 500 mz » 1,08 o/mn = 64,8 2.

Macca BeniecTBa B IepBOM pacTBOpE TaKke paBHa M2 = 64,8 2.

Haxoaum 00bem mepBoro pactBopa. M3 wi = mz / (V1 * p1) umeem:

Vi=my/ (w1 e p1) =64,82/(0,78 « 1,70 o/mn) = 48,9 mu.

3anpaua 12. Onpenenute maccy KOH, HeoOxoaumyro ajist mpuroTtoBieHus 4 1 2 M pactBopa.
Pemenue 3axauu 12. /s pacTBOPOB ¢ MOJISIPHOI KOHIIEHTpAIMEH UMEEM:
c=m/(M-V),
r7i€ ¢ — MOJIsIpHas KOHIEHTpanusi,
M — Macca BeIlecTBa,
M — MonspHas Macca BEIleCTBa,
V — o0bem pacTBopa B JIUTpax.
Otcromam =c * M * V() = 2 monv/n * 56 e/monv » 4 1 = 448 2 KOH.

3agaua 13 CkoyIbKO rpaMMOB KHCIIOPO/a MOKHO HOJYYUTh IIPU HArPEBAHMM 25 T IIepMaHraHaTa
KaJlusl, €CJIM PeaKUus Pa3IokKEeHUs IPOTEKAET ¢ BbIX0a0M 86% ?

Pemenue 3amaum 13. Beixon peakiuu 77 onpenensieTcss Kak OTHOIICHUE MPAKTHYECKU
MOJIYYEHHOM Macchl MPOIYKTa K TEOPETUUECKON Macce, pacCCYUTAaHHOM M0 YPaBHEHUIO PEaKLUu:

7 = (Mupaxm | Mpeop) * 100%

Boixon gaH B ycloBMM 3ajjauM, a TEOPETHUECKYIO MacCy KHUCIOpOJa paccuuTaeM I10
YPaBHEHUIO PEaKIINU:

2KMnOs = KxMnO4 + MnO2 + O21.

v(KMnO4) = m(KMnOs) /M (KMnQ4) = 25/ 158 = 0,16 mone.

B ypaBHeHun peaxkuum paznoxeHus koddpduuuent nepen O2B 2 pa3a MeHbIE, YeM

koo dunment nepes KMnO4, 103TOMy KOJIMYECTBO BEIECTBA KUCIOPOIA TAKKE B 2 Pa3a MEHbBIIIE:
v(O2) = v(KMnOg) / 2 = 0,08 moxw.
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TeopeTnuecku BO3MOXKHasI Macca KUCIOpoa

Mreop(O2) = V(O2) * M(02) = 0,08 » 32 =2,56 ().

CornacHo ypaBHEHHIO PEaKIIUU

u3 2 Motb (2 * 158 =316 1) KMnO4 o6paszyercs 1 moms (32 1) Oy;

u3 25 r KMnQOg4 ->>- x 1 Oa.

x=25+(32/316) = 2,56 (2)

[TpakTHyecKkyro Maccy KMUCIOpOAa HaXOIUM, YMHOXasi TEOPETUUECKYIO Ha BBIXO/I:
mnpakm(OZ) = mmeop(OZ) °n= 2,56 . 0,86 = 2,2 (2)

OTtBet: 2,2 T O2.

3agaua 14. Onpeaenure Maccy YKCYCHON KHCIIOTHI M MacCy 3TaHOJa, KOTOPhIe HEOOXOIUMBI ISt
nosryyenus 30,8 T aTwitanerara.

Pemenue 3axaun 14:

3nas MossipHyro Maccy oatmianerara M(CH3COOC:Hs) = 88 2/monw, omnpenenum
KOJIMYECTBO BEIIECTBA ATHUJIAIIETATA

V(C2HsCOOCHS3) = m/M = 30,8 2/ (88 2/monv) = 0,35 monw. Hanuiiem ypaBHEHUE peaKIuu
aTepuUKaIUH:

W13 ypaBuenwus BuaHo, 4ro v(CH3COOH) = v(CH30H) = v(CH3COOC>Hs) = 0,35 monw.
3nas M(CH3COOH) = 60 r/monb u M(C2HsOH) = 46 r/mob,

Haxoaum: m(CH3COOH) =V « M = 0,35 mons * 60 e/mons = 21,0 2 u

m(C2HsOH) = Vv » M = 0,35 monw * 46 o/monw = 16,1 2.

3agaua 15. Onpenenure o0beM (H.y.) KUCIOPOa, HEOOXOAUMBINA /Il CokuraHus 1 kr OyTraHa.
Pemenne 3axaun 15. Haxoaum xonnuecTBo BemectBa 0yrana CsHio, eciu M(CsH1o) = 58
T/MOJIb:
v=m/M = 1000 2/ (58 2/mons) = 17,24 monv.

3anuchiBa€M ypaBHEHUE PEAKIINU:

ITo ypaBHEHHIO peaKkIMK HAXOIUM KOJIMYECTBO BernecTBa kuciaopoaa: x = V(02) = 17,24 «
13/2 = 112,1 mone.
Haxomum o6bem kuciopoga: V(02) =v e Vv = 112,1 « 22,4 = 2510 2 = 2,51 »°.

Kpumepuu U wKana OyeHU6AHUA

IlIkana oneHMBaHHUA Kpurepuu oneHuBaHus
«OTIUYHO» IIpuBeIeHO TOIHOE MPABWIIBHOE PELICHUE 3a/1a4H.
«XOpOILIO» [TpuBeieHO HENOIHOE PELICHUE WK PELIEHHE, COJIeprKalllee OINOKU

«YIIOBJICTBOPUTENIHHO» | 3amHMCaHbl HE BCE HEOOXOIUMBIC ISl PEIICHUSI XUMHUECKUE
COEJMHEHHUS WIH (HOPMYIIBI

«CHEYAOBJICTBOPUTCIHLHO» Pemenue 3amaun noJHOCTBIO HEBCPHOC NJIn OTCYTCTBYCT.

3.3 llpakTUyeckue 3a1aHus
Ipumepnvlii nepeuenv npakmuyeckux 3a0aHULl N0 PA3HLIM MeMamM OUCYUNTIUHBL.

IIpakTnyeckoe 3axanue 1. 3ajaHue Ha UCIOJIB30BAHME XUMHUYECKOM CUMBOJIMKU W Ha3BaHUM
COCIMHEHUH 110 HOMEHKIIATYPE MEXAYHAPOIHOTO COK03a TEOPETUUECKON U IIPUKIIAJHON XUMUU U
TPUBHAJIBHBIX HA3BaHWUU I COCTABICHUS XMUMHUYECKUX (OPMYJT ABYXaTOMHBIX COCIUHEHHI


http://zadachi-po-ximii.megapetroleum.ru/wp-content/uploads/2015/09/52.jpg
http://zadachi-po-ximii.megapetroleum.ru/wp-content/uploads/2015/09/52.jpg

15

(oxcumoB, Cynb(UI0B, THAPUIOB U T.I1.) ¥ IPYTHX HEOPTAHHUECKUX COSTUHEHUH OTACITBHBIX KJIACCOB.
1. ITpuBeauTe npaBuiIbHOE HazBaHue con Ba(HCO3),
A — runpokapOoHat Oapus;
b — runpocunukat 6apus;
B — nurunpokap6onat 6apus;
I' — nuruapocuiukar 6apus
2. YkaxkuTe npaBuiibHoe Ha3BaHue BelecTBa FeOHSO4:
A —ruapocynbdar xenesa (I11);
b — cynbdat runpokcoxenesa (I1);
B — cynbdat ruapokcoxenesa (I11);
I' — cynbdut ruapokcoxenesa (III).
3. lIpuBeguTe MOJIEKYJIAPHYIO (hOpPMYJTy A30THCTOM KUCIOTHI:

A —HNOg;
b — HNOg3;
B — NH3;
I' — N2Os.

4. IlpuBenuTe NpaBujibHOe Ha3BaHue BelecTBa HoSOz3:
A — cepHHUCTas KUCIOTa;
b — cepnas kucinora;
B — cepoBonopoaHas Kuciaora;
I' — okcup cepst (IV).
5. YkaxkuTe MOJIEKYJISIPHYIO (hOPMYJTy CEPOBOIOPOIHOI KHUCIOTHI:

A — H2S0s3;
b — H3S;
B — H2S0q;
I' — H2S,0s.
Omeemut:
1 2 3 4
A A A A b

IIpakTHyeckoe 3aganue 2: 3aJaHW€ Ha COCTABJICHUE MOJICKYJISPHBIX U MOHHBIX pEaklHil ¢
y4acTHEM KHCIIOT, OCHOBAaHUH U COJIEH, YCTAHOBJIECHNUE U3MEHEHHUS KUCIOTHOCTU CPEIBI.

1. CocTtaBbTE MOJIHOE H KpPaTKo¢ HMOHHBLIC YPAaBHCHHHA, OIHCBIBAKOIIHUEC B3auMO/leliCTBHE
erMHI/IeBOﬁ KHCJIO0TBI H THAPOKCUAA KAaJIud B BOAHOM pacTBOpe.

MounekynsspHOe ypaBHEHHE:

H2SiO3 + 2KOH = K3SiO3 + 2H20.

KpemHmeBas kuciaora - OMH U3 PEAKUX MPUMEPOB HEPACTBOPUMBIX KHUCIIOT; 3alMCHIBAEM B
monekyisipHo popme. KOH u K>SiO3 numiem B nonnoit popme. H20, ecTecTBEHHO, 3aiChIBacM
B MOJICKYJISIPHOH (opme:

H2SiOs + 2K* + 20H" = 2K* + SiO3? + 2H.0.

Buaum, 94TO MOHBI Kaus HE H3MEHSFOTCS B XO/I€ peakiiy. /laHHbIe YacTUIBI HE TPUHUMAIOT

y4acTHsl B IPOLIECCE, MBI IOJDKHBI yOpaTh UX 3 ypaBHeHUs. [lomydaeM HCKOMOe KpaTKoe HOHHOE

ypaBHEHHUE:
H2SiO3 + 20H" = SiO3* + 2H0.

2. Oxcua meau (II) pacTBopuiu B cepHoii kucjaore. Hanmumure mojiHoe U KpaTkoe HOHHbIE
YPABHEHHUS JAHHOW peaKkuuu.
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Omeem:

2H" + SO4% + CuO = Cu?" + SO4% + H,0

2H* + CuO = Cu?* + H.0

3. C noMo1IbI0 HOHHBIX YPABHEHH I ONMIINTE B3aUMO/IelicCTBHE IIUHKA C COJISTHOM KHCI0TOM.
Omeem:

Meramibl, cTosSIUIME B psAly HANpPSOKEHUU JIEBEE BOJOPOJA, PEAarupylOT C KHUCIOTaMHU C
BbIIEJIEHUEM BOJOpoAa (cmeuu@uueckue CBONCTBAa KHUCIOT-OKUCIMUTENEH Mbl ceddac He
o0cyxaaem):

Zn + 2HCI = ZnCl + H21.

[TonHoe nonnoe ypaBuenue: Zn + 2H+ + 2Cl- = Zn2+ + 2Cl- + H21.

KpaTkoe nonHoe ypaBHenue: Zn + 2H* = Zn?* + Hy1.

IIpakTnueckoe 3amanue 3. 3a7aHusg Ha COCTABIICHWE YpPAaBHEHHMH XHUMHYECKHX PEaKIUN C
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAaHUHU UX COCTAaBa U CTPOCHUS.

1. HanuuuTe ypaBHeHHUs pPeaKiuii, C IOMONIbI0 KOTOPHIX MOKHO OCYLIECTBUTH CJIeyIolIue
npeBpallieHUus :

B ypaBHEHMSIX IpUBEAUTE CTPYKTYPHBIE (POPMYJIIBI OPraHUUYECKUX BEILIECTB.

Omeem: Hanrcanbl ypaBHEHHS PEaKIUii, COOTBETCTBYIOIINE CXEME MPEBPAIICHUMN:

2. Hanuure ypaBHeHNsl PeaKIuii, ¢ IOMOIIbI0 KOTOPbIX MOKHO OCYIIIECTBUTH NMPeBPAallleHHUs]:

[Ipu HancaHuy ypaBHEHUH peakiMii UCTIONIb3YITE CTPYKTYpHBIE (POPMYJIbI OPIraHUYECKUX BELIECTB.
Omeem: HanncaHpl ypaBHEHUS PEAKIUIl, COOTBETCTBYIOIINE CXEME MPEBPAILCHHN:
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Kpumepuu u wKana OyeHU6AaAHuUA

Hlkana oueHnBanus Kpurepun onennBanus
«OTIIUIHO Bce 3a1aHus BBINOJTHEHBI BEPHO.
«XOPOIIO» Jonymiena lommuOka B 0pOpMICHUH MPAKTUYECKOTO 3aIaHMUSI.

«YZOBJIETBOPUTENBHO» | JlomynieHs! 1Be OMMOKKA B 0QOPMIIEHUHN NPAKTHUECKOIO 3a/1aHNUS.

«HCYIOOBJICTBOPHUTCIILHO) HOHYH_ICHBI TPpH UIIH 0oJice OMIMOOK MITH pa60Ta HC BBIIIOJTHCHA.

3.3. KonrpoJsbHas padora
Ilpumepnvie 3a0anus 0151 KOHMPOILHOU PpabOmMbl
KonTpoabHasi padora no teme «CTpoeHne M CBOMCTBA OPraHNYeCKUX BEleCTB)
Bapuanm 1
1. Hanumure  cTpykTypHble  (GOpMYJbl  cOeIUHEHMiA:  2-MeTWJ0yTeH-1,
METWILHMKJIONPOINAH; 3TWIECHIJINKO0Jb; 2,4,6- TPHHUTPOTOJIYOJI.
IIpumep peumreHust 3a1aHUA:
a) 2-meTHI0yTeH-1
DTO HeNpeaeabHbIH YrIeBOAOPO (IKEH) C IBOMHOW CBS3BIO IIPH IIEPBOM aTOME YIJIepoaa U
METWJIBHOM TPYIION npu BTOpoM yriaepoze uenu u3 4 aromos C (C5H10).
Crpykrypa:
CH3
|
CH2=C-CH2-CH3
(601ee Touno: H2C=C(CH3)-CH2-CH3)
0) MeTmiukaonponas
[Muknonpomnas, 3aMeIIEHHBIA METUIIBHOU TPYIIION.
Crpykrypa:
CH3
\
C-CH2
[\
CH2—CH?2
(C4HS; xonbiio u3 3 atromoB C, onuH U3 HUX cBsizan ¢ CH3).
B) JDTHJICHIVIUKOJIb
JIByxaToMHbIi ciupT: 1,2-3TaHAMON.
Crpykrypa:
HO-CH2-CH2-OH
r) 2,4,6-TpuHuTpoToayoa (THT)
Toiryost ¢ HUTPOrpyIIIaMH B MOJIOXKEHUSX 2, 4, 6.

Crpykrypa:
CH3

|
0O2N-C-CH-C-NO2
/] \
NO2
(Tounee:
CH3

|
NO2-C6H2—-(NO2)2
HOMEp YIJIEPOJIOB KOJIbLIA:
1-CH3, 2-NO2, 4-NO2, 6-NO2, ocranbusie H).
®Popmyna:
CH3
|
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C6H2(NO2)3
KoHkpeTHOE pacnosoxeHue:
CH3
I
NO2-C-CH-C-NO2
|
CH NO2
I
C
/\
H H (c yueTroM apomMaTH4E€CKOTO KOJIbIIA)
[TpaBunbHEe Tpaduuecku:
O2N NO2
\ /
C-C
/\
CH3-C C-NO2
\ /
C-C
/\
H H
Ho npoue 3anucate ckener:
1-metun-2,4,6-TpuHUTPOOEH3O.

2. Hanumure cTtpykrypHbie ¢opmyiibl 1 HazoBuTe o HOMeHkiaatype MIOITAK
BCe IUIOCKOCTHBIEe n3oMepbl CsHio.

IIpuMmep penieHus 3aaHus:

Ankenst CSH10 (c BO3MOXKHO# 1HC-TpaHC-U30Mepueit):

Menten-2. CH3-CH=CH-CH2-CH3

I'eomeTprueckue n30MepsI:

. [UAC-TIEHTEH-2 (METUJI U ATHJI 110 OJIHY CTOPOHY OT JIBOMHOM CBSI3H)

. TpaHC-TIEHTeH-2 (METHUJI M STHJI 110 pa3Hble CTOPOHBI)

2-metuidoyTen-2. (CH3)2C=CH-CH3 — HeT reomeTpu4eckoil n30Mepuu, T.K. OuH 13 aroMoB C

IpY ABOMHOM CBsI3U MMeeT JiBe ofuHakoBble rpymnmsl (CH3 u CH3).

3-merniidoyren-1 (CH3)2CH-CH=CH2 — ner muc-Tpasc.

Ienten-1. CH2=CH-CH2-CH2-CH3 — ner nuc-tpasuc.

2-metuadyren-1. CH2=C(CH3)-CH2-CH3 — wner mmc-tpanc (y omgnoro C 1Be OIUHAKOBBIC

rpynnsl H, y apyroro — CH3 u CH2CH3, Ho onuH u3 atoMoB C 1BOMHOM CBSI3U CBSI3aH C ABYMS

OJIMHAaKOBBIMU H — HeT m3oMepoB).

Huxaoankanbl CSH10 ¢ BO3MOXHOM MIIOCKOCTHOM (IIUC-TPaHC) U30MEpPUEN TTPU 3aMECTUTENAX:

Mernauukaodyrad. Eciu CH3 u H na onnom C — HeT M30MepHUM, HO MOXKHO MO Pa3HOMY

pacnostarate CH3 oTHocuTenbHO miockoctn Kosblna? Ho nuc-TpaHC u3oMepust NOSIBASETCS

npu 1,2-nu3aMeméHHbIX HUKJIONEHTAHAX/HMKJI00yTaHAX.. st C5H10: 1,2-

AUMETWIHHMKJIONMPONAH — WMEeT IMc- U TpaHc-uzomepbl (HO 310 CS5HI10? Ilpoepum:

nukinonponan C3H6 + 2 metuna = C5SHI10, na).

HN3omepsl ¢ 1BOITHON CBA3BI0 UM HMKJIOM, HMEIOILIME TeOMeTPHYECKYI0 H30MEPHI0:

o LIUC-TIEHTEH-2

. TpaHC-TICHTEH-2

o 1uc-1,2- TMMEeTHIIIMKIONPOTIaH

o TpaHc-1,2- TMMeTHIIIHMKIIopoaH
OtBeT (mIpUMepbI HA3BAHMUI U CTPYKTYP):
1. UC-TIEHTEeH-2

CH3 H
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\ /
Cc=C
I\

H C2H5
TPaHC-TIeHTeH-2
CH3 C2H5
\ /
C=C
I\
H H
3. nuc-1,2-numerninukiaonponan (o6a CH3 mo ogHy CTOpOHY IJIIOCKOCTH KOJIBIIA)
4. Tpanc-1,2-mumernauukiaonponan (CH3 o pa3Hble CTOPOHBI IIIOCKOCTH KOJIBIIA)
3. IIpensioxkure aBa cmocoda moJjydyeHHs OHMKJIorekcana. Hanmummre cxembl

peakuuii, yKaxkuTe yCJIOBHUS PeaKIuii.

IIpumep peleHus 3a1aHuA:

Pemenne:

Cnoco0 1: I'mapupoBaHue 0eH30J1a

Karanutrnueckoe ruipupoBaHre apoOMaTHUECKOTO KOJIBIIA.

C6H6 + 3H2 — C6H12 (ukiorekcan)

Ycaosus: karanuzarop Ni, Pt unu Pd, temneparypa 150-200 °C, noBelllIeHHOE JaBJICHUE
H2.

Cnoco0 2: I'mapupoBaHHe MUKJIOTeKCeHa WJIH HUKJI0reKcaaueHa

C6H10 (mmuxmorekcen) + H2 — C6H12

YcaoBus: karanuzatrop Pt wiam Ni, KoMHaTHas Temmeparypa WM HEMHOTO BBHIIIIE,
aTMoc(epHoe 1aBieHue.

Bapuanm 2
1. Hamummre  cTPYKTYpHble  GopmMyJbl  cOeAUHEHMIi:  2-MeTHJI0yTaHOBasi
KHCJI0Ta; 1,2-1uXJa10pnponeHa; 0-KCWJI0J1; 2-MeTHJITeKCaHoJI-2.
a) 2-MeTWIOYTAHOBAs KHCJIOTA
(130Mep BajepraHOBOM KHUCIOTHI)
CHs—CH>—CH(CH3)-COOH
(CHs;—CH>—CH(CH3)-COOH)
Hywmepanus ¢ kapOOKCHIBHOM TPYMIIbL:
COOH

|
CH-CH

|
CH:

|
CH;

CucremaTudeckoe Ha3BaHue: 2-MeTUI0yTaHOBas (2-MeTUIIMACIIIHAS ) KUCTIOTA.

0) 1,2-1uxJiopnponeH

JIBoliHas CBSI3b B IIPOIMEHE MOXKET OBITh B MOJOKEHUAX 1 unu 2, Ho "1,2-nuxnopnporner” —
3Ha4uuT, aroMsl xiopa y Cl u C2, neoitnas cBa3p C=C mexay Cl u C2 nnu C2 n C3?

Ecmu C=C mexny C1 u C2, o 1,2-guxnopnponen-1 wim -2?

Haubonee noruuno (1o npuopuTeTy HyMepaiuu 1no ABOMHON CBSA3M C MEHBIIUM HOMEPOM)
— 1,2-nmuxnopnpon-1-eH:

CHCI=CCI-CHs
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CTpyKTypHO:
Cl
\
C=C-CHs
/
Cl
B) 0-KCHJIOJI
(opTo-kcumon) — 1,2-nuMeTHIOeH30IT
CHs

C—C (6eH30abHOE KOJIBIIO)

| |

c-C

I I

C-C—CHs
B Buzne ¢popmynsi:

CHs

|
CHs—CesHs— (1,2-monosxeHust)

r) 2-MeTHJTeKCaHO0JI-2

(TpeTHYHBIN CIUPT, TUAPOKCHIbHAS Tpymna y C2 ¢ IByMs METHIIaMH )

CHs—C(OH)(CHs)-CH>—CH>—CHs

Ckerner: C1-C2-C3-C4-C5

C2: OH, CHs, CHs (oaun u3 CHs ato C1? Het, C1 310 CH3)

[IpaBunsuee: CHs;—C(OH)(CHs)-CH>—CH>—CHs

[Mposepka: rexcanon-2: CHs—CH(OH)-CH>—CH>—CH2>—CHs
2-metmirekcanon-2: CHs—C(OH)(CHs)-CH>—CH>—CHs (y BTOporo atoma C Tpu 3aMEeCTUTENS:
OH, CHs, CH>—CH>—CHs).

2. Hanumure cTpyKTypHbIe (hopMyJabl 1 Ha3oBuTe 1o HoMeHkiaaTtype UIOITAK Bce
JuHelHbIe nsomepnbl CsHs.
CsHs: cremenp Henaceimennoctu (DBE) = (2x5 + 2 - 8)2 = 2.

MoryT ObITh: IBa KOJIbIIA, IBE JBOMHBIC CBS3H, OJTHA TPOMHAS CBS3b, KOJBIO + JBOMHAS CBI3b.

JInHeliHbIe — 3HaUNT 0€3 IIUKJIOB, allUKINYECKHE.

Bo3MoxHoCTH:

1. NueHsbr:

nenTa-1,2-auen (aueH)

nenra-1,3-quen

nenrta-1,4-quen

meHra-2,3-1ueH

2. AJIKHHBI:

nedtuH-1 (CH=C-CH>—CH2>—CHs)

neHTul-2 (CHs—C=C—CH>—CHa)

3. DuuHbI (0gHA JBOWHAs + oxHa TpoitHas, Ho DBE=2, MoxeT moaxoautb, HO OOBIYHO
sHuHBI UMetoT DBE=2, Ho popmyna CsHs coorBercTByet? IlpoBepum: CsHs ans nenr-1-eH-4-un
(CH=CH—CH2>—C=CH) — H: 4+4+? CH>=CH (4H) + CH2 (2H) + C=CH (1H?) omm6xa: CH.=CH-
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(3H na nepsrix nB8yx C?) nepecuetr: CH.=CH- (C2H3) + -CH.— (CH2) + —-C=CH (C2H) = CsHs¢?
He xBaraet H.

Tak uto He Bce komOMHanuu noaxoaat noa CsHs. @opmyna CsHs ana anuxindeckux —
sto nueHbl CsHs mnn ankuabel CsHs.

[TpoBepum ankuubl CsHs:

CsHs mns ankmaa CyHzy2: 2%5-2=8, na, moaxoauT. 3HAYUT aIKHHBI TOXKE IOIXOIIT.

Jluneiinbie uzomepsnl CsHs (aunkinyeckne, 6e3 pa3BeTBIeHUI):

1. Ilent-1-un

2. Ilenr-2-un

Jluens! (0e3 pa3BeTBICHUH):

3. Ilenra-1,2-quen

4. Ilenra-1,3-quen

5. Ilenra-1,4-nuen

6. Ilenra-2,3-n1en

Bcero 6 nuHeHBIX ©U30MEPOB.

3. Kakumu crioco0aMu MOKHO MOJYYUTH 0yTHa0en30,1. Hanumure cxembl peaknmii,
YKAKUTE YCJIOBHSA PeaKIuii.

OcHoBHBIE CIOCOOBI:

1. Peakuus ®puneasa—Kpadrca
benzon + 1-xnopOyran (unu 6pombytan) B npucyrcteun AlCls (kat.)
CsHes + C4sHoCl — CsHs—CsHo + HCI
(BO3MOKHA  W30OMEpH3alvs  AJIKWIBHOW  TPYyNmbl, HO C TEPBUYHBIM  TaJOTCHUIOM
MPEUMYIIECTBEHHO MOJTy4YaeTcsl H-OyTHIOEH30).
CeéHs + CH3CH2CH2CH:Cl --(AICl5)--> CsHs—CH2CH2CH2CHs + HCI

2. BiopTu—®utTHur (ecjm HaJa0 U3 rajoreHdeH30/1a)
CeHsBr + BrCsHo + 2Na — CsHs—CsHo + 2NaBr
(MOXeT aTh cMeCh ¢ OM(EHUIIOM, MEHEE YHCTHIA BBIXO).

3. I'mapupoBanue peHNIATKNMHOB HJIN AJIKEHOB
Crupon + nponuinmarauitbpomu? Het, He nact OyTHIIO€H301 HANIPSAMYIO.
Hpyroii nyth: 1-penundyren-1 (CsHs—CH=CH-C:Hs) runpupoBanue na Pd/C — 6yrunbdenson.
CeéHs—CH=CH-C-Hs + H: --(Pt/Pd)--> CsHs—C4Ho

4. BoccranoBiienue 1-peHni0yTanona
CsHs—CO—-CsH7 — ruapuposanue (Clemmensen ninn Boasp—Kwmwknepa) — CsHs—CaHo.
CsHs—CO—CsH» + 4[H] (Zn(Hg), HCl) — CsHs—CH2>—CsH~

(6yTunben3omn)
Kpumepuu u wikana oyenusanus
IIkaJjia oueHUBaHUsA Kpurepun ouneHuBaHus
«OTIIMYHO» Bce 3amanus BhITIOIHEHBI B IOJTHOM 00beMe. Ha Bce BOmpocCk! TaHbI
pa3BEPHYTHIE MOJHBIE OTBETHI.
«XOPOLIO» Bce 3aganus BeinosniHeHbl. Ha Bce BONpocCk! AaHbl OTBETHI. JlomyIieHbl

HETOYHOCTH, HE3HAUYUTCIbHBIC OIITHOKH.

«YAOBJICTBOPUTCIIBHO» 3az[aH1/m BBIIIOJIHEHBI HE B ITOJITHOM 00beMe Wil ¢ omnOkamu. Ha
BOIIPOCHI AdHbI HC ITOJIHBIC, IIOBECPXHOCTHLIC OTBCTHI UJIM HC HA BCC
BOIIPOCHI IAHbI OTBCTHI.

«HCYOOBJICTBOPUTCILHO» PaboTa He BBINOJHEHA HIIU BBIIIOJIHEHA C Fp}I6BIMI/I OITHOKaMH.
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3.4. JIabopaTopHas paéora
Ilpumep nabopamopmoii pabomol
JlabopaTopHas padora «IIpurorosiieHue pacTBopoB».

Llenv  pabomwl: TpUOOPETEHNE  HABBIKOB  IPUTOTOBIIEHUS  PACTBOPOB  3a/JaHHOM
KOHLEHTPALlUK, BBIPAKEHHOW pPa3IMYHBIMU croco0aMu, M3 CyXod coiau wuiaum  Oosee
KOHI[EHTPUPOBAHHOTO PAaCTBOPA.

Obopyoosanue u peakmugvbl. KOHUYECKUE KONObI Ha 250 M, TEXHOXMMHUUYECKUE BECHI,
¢unbTpoBanbHas Oymara, MEpHble LWJIMHJIPBI, HA0Op apeoMeTpoB, MepHbIe K0JIObl Ha 100 m,
cyxue conu, Hanipumep NaCl, KCI, Na.COsz, BaCl,, CaClz, CuSOa.

TEOPETUYECKUE TTOSAICHEHUA

KoHuenTpauus pacTBopa- 3TO OTHOCUTENBHOE COJAEpkKAHUE PACTBOPEHHOI'O BELIECTBA B
pactBope. Jls BbIpaykeHus1 KOHUEHTPALUK PaCTBOPOB CYLIECTBYET JIBA CIIOCO0A.

1. 0onesoii cnocob:

a) MaccoBasl J0Js BELIecTBa @, Oe3pa3MepHasl BEIMUYMHA WIA BBIPAXKAETCsl B MPOLICHTAX,
BBIYUCIISIOT 110 hopMmyIie
_ m(e - ea) 100

m(p - pa) %
rzie m(8-6a), Macca BeIIeCTBa, ¢ ;
m(p-pa), Macca pacTBopa, 2.
0) MoJibHas J0JiA ), BEeJIMYMHA Oe3pa3MepHasl WM BBIPAKAETCS B MPOLIEHTAX, BHIYUCIIAIOT

w

o ¢popmyse
_ v(e - ea) 100
Vv, +v, +o %

r7€ V(6-6a), KOINYECTBO BEIIECTBA, MOJIb;

vi+vot..., CyMMa KOJMYECTB BCEX BEUIECTB B PACTBOPE, MOJb.

B) 0ObEeMHas1 JI0JI ¢, BeIMYMHA Oe3pa3MepHasi WM BBIPAKACTCS B MPOILIEHTAX, BRIYUCIISIOT
o ¢popmyse

=V(e- 8d) 100
V(cmecu) %

rne V(s-6a), 00beM BelecTBa, J;

V(cmecu), 00beM cmecH, Ji.

11. konyenmpayuoHuwill cnocoo:

a) MoJIsipHas KoHLeHTpauust Cwv, Mob/11, BBIUUCIAIOT 1O (hopmyie
_ v(e- 8a)

V(p- pa)
r7e v(6-6a), KOINYECTBO BEILECTBA, MOIb;
V(p-pa), o6bem pacTBopa, ..
0) HopmanbHas koHueHTpauus Cy, MOIb/1, BBIMUCISAIOT TIO (hopMyIie
_ v(5k8)
V(p- pa) yoy Cuw =2°Cy

r7e v(9K8), KOINYECTBO BEIIECTBA YKBUBAJIECHTA, MOJIb,
V(p-pa), o6bem pactBopa, .,
Z, GakTop SKBUBAJIEHTHOCTH.
B) MoJisUTbHas KOHIeHTpanus Ch, MOJib/Ke, BRIYUCISIOT 110 (opMyIie
_ v(e- eq)
B m(p- 1s)
7€ V(6-6a), KOTUYECTBO BEIECTBA, MOJIb;

M

H

b
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m(p-/is1), Macca paCTBOPUTEIIS, Ke.
r) Tutp 7, 2/Mi, BBIYUCIAIOT IO popMyJie
_ m(e- sa)
V(p- pa)

r7ie m(6-6a), Macca BEIECTBA, 2;

V(p-pa), oObeM pacTBopa, M.

OOBIYHO BBI3BIBAET 3aTPyJHEHUE U3YyYEHUE CBOMCTB PAaCTBOPOB (OCMOC U OCMOTHYECKOE
JaBJICHHE, TOHMWKEHHE JaBICHUS HACBIIIIEHHOTO NIapa, MOHMKEHHE TeMIIepaTyphbl KpUCTATA3AINH
Y TIOBBIIICHUE TEMIIEPaTyPhl KUIICHUS PACTBOPOB), a TAKXKE CBOMCTB PACTBOPEHHBIX BEIIECTB —
PacTBOPUMOCTH U TIPOU3BECHHS PACTBOPHMOCTH.

OcmMmoc- 310 oHOCTOpOHHSIS MU dy3Us BEIIECTB U3 PaCTBOPOB Yepe3 MOIYIPOHUIIAEMYIO
MeMOpaHy, pa3feiIoIIyl0 pacTBOP M YHCTHIH PACTBOPUTENb WM JIBa PacTBOpa pPa3IMYHOM
KOHIICHTPAIIHH.

B cucrteme pacTBOpHTEIH-PACTBOP MOJEKYJIBI PACTBOPHUTENSI MOTYT TIEpEMEIAThCS depe3
MIePEeropoaKy B 00oux HampaBieHusX. Ho uncio Mosekyn pacTBOpUTEs, MEPEXOASIIINX B PACTBOP
B €IMHUITY BPEMEHH, OOJIBIIIE YHCITa MOJISKYII, IEPEMEIIAIONINXCS U3 PACTBOPA B PACTBOPUTEIND.

JlaBieHue, KOTOpoe Hal0 MPUIIOKUTh, YTOOBI CKOPOCTU 000UX MPOLIECCOB OBLIN PABHBIMU,
HA3BIBAIOT OCMOMUYECKUM.

PactBopsl, XapaKTepU3YIOIuecs OJINHAKOBBIM OCMOTHUYECKUM JTaBJICHUEM,
Ha3bIBAIOTCS U30OMOHUYECKUMU.

OcMoTHYeCKOe JaBICHHUE OMPEACIISIIOT coryiacHo 3akoHy Baut-I'odda

P =vRT/V ’

OCM

/i€ v, KOJIMYECTBO BEIIECTBA, MO,

R, razoBas nocrosinHas, paBHas 8,314 /ic/(monvK),;

T, abcomntoTHas Temneparypa, K;

V, 06bem pactBopa, m°

OTHOCHUTENFHOE TIOHI)KEHHE JABJIICHHUS Tapa PacTBOPUTENSI HAJ PACTBOPOM COTJIACHO
3akoHy Payis BeIpakaeTcss COOTHOIICHHEM

P-P _ n

P, N-n

rae Po, naBieHue napa HajJ YUCTBIM PaCTBOPUTENEM;

P, naBieHne napa pacTBOpUTENS HaJl paCTBOPOM;

N, KOJIMYECTBO PACTBOPEHHOI'O BEILECTBA, MOIb;

N, KOTM4ecTBO PaCTBOPUTEIISL, MOlb.

[ToBpllIEHNE TEMIEPATYPHI KUIIEHUS U IIOHUKEHUE TEMIIEpATypbl 3aMep3aHusl pacTBOPOB
M0 CPaBHEHUIO C YHCTBIM PACTBOPHUTENIEM, COIJIACHO 3aKoHy Payns, nponopruoHalIbHbI
MOJISITHOM KOHIIEHTPALlMU PACTBOPEHHOTO BEIIECTBA HEANEKTPOIUTA

AT= KCy

rae Cb, MOJIATIbHAS KOHLIEHTPALUS, MOAb/K;

K, xoappuirieHT nponopuoHaIbHOCTH.

B ciydae HOBBIILICHUS TEMIEPATypbl KHUIICHUS pactBopa K Ha3bpIBaeTCs
H0yJIMOCKONIMYECKOW KOHCTAaHTOM, B cly4dae TIOHIDKEHUS TEeMIepaTypbl 3aMep3aHHs-
KPHUOCKOMMYECKOW KOHCTAHTON. DTU KOHCTAHTBI, YUCIEHHO Pa3jNYHbIe ISl OJHOTO U TOTO Ke
pacTBOpPUTENS, XapaKTepU3YIOT TOBBIIIIEHHE TEMIEPATYPhl KUTIEHUSI U TTOHMKEHHUE TeMIepaTypbl
3aMep3aHMsl OJHOMOJISUIBHOIO pacTBOpa, T.€. MPU pPAcTBOPEHUMHM | MOJIb HEJIETydero
HeatekTposnuta B 1000 r pactBopuTEs.

PacTBOprMOCTB S OKa3bIBa€T, CKOJIBKO I'PaMMOB BEIIECTBA MOXKET pacTBOpUThCs B 100 r
BOJIbI IIPU JJAHHOW TemrepaType. PacTBOpUMOCTh TBEPBIX BEIIECTB C POCTOM TEMIIEPATYPHI, KaK
MPaBHIIO, BO3PACTAET, a JJISl Ta3000pa3HBIX BEIIECTB — yMEHBIIACTCS.
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Jlis mepexoza OT Macchl pacTBOpa K €ro o0beMy W HAa00OpPOT HYKHO 3HATH BEIHMYUHY
II0THOCTH. IIIOTHOCTH BEIpakaeTcst B 2/cmS (2/mn), ke/m>, 2/n, u np. Jisd OpUOIMKEHHOIO U
OBICTPOTO OMPEEICHUS INIOTHOCTHU CIIYKUT apeoOMETp WM JIeHCUMETp (cM. puc. 1).

M ApeomeTp mpecTaBiIsIeT coO00M MOIIaBOK ¢ ApoObI0 U y3Koi TpyOkoit. Ha

TpyOKe MMeeTcs IIKajla, IporpagyupoBaHHas B €IMHULAX IUIOTHOCTU. ApeoMeTp
7  TOTPYXKAETCS B Pa3IMYHbBIC KUIKOCTH WIH PACTBOPHI PA3IMUYHON KOHIIEHTPALIUU Ha
pasHyto riyouny. IIpu 3TOM BBITECHSIIOTCSI pa3iMuHbIE 00BEMBI KUAKOCTEH, HO
MAacchl UX BCEr/la OJIMHAKOBbI, OHU PaBHBI MAacCe apeoMeTpa.

B cocrossHuMm paBHOBECHS BBITAIKMBAIONIAs CHJIA, JEHCTBYIOIIAs Ha
apeoMeTp, YpPAaBHOBEIIMBAETCS CHION  TshKeCTU: Feum = MQ umu p,e-V-g = mg,
orciona V = m/p,.,. WTak, 00beM BBITECHEHHON JKHAKOCTH (WJIW TIIyOMHA
MOTPY’KEHHUs1) OOpPATHO MPONOPLUUOHANIEH IUIOTHOCTU JKHUJAKOCTHU pre. Ha 3TOM M
OCHOBaHO M3MEPEHHE IIIOTHOCTH apEOMETPOM.

KuakocTh HANMMBAIOT B YKACTHIN IMIIMHID. M3 Habopa BEIOMPAIOT apeoMeTp,
KOTOPBIN MOTPYXKAETCA HA TAKYIO TIYOUHY, YTOOBI YPOBEHB KUIKOCTU B IIMJIHMHAPE
HaXOJWJICS B IpeJieiax MIKalbl apeoMeTpa. ApeoMeTp He JTOJKEH KacaThCs JHA U
CTeHOK nunuHApa. [lokazaHus ciemyeT CHUMAaTh MO HIDKHEMY Kpalo MEHHUCKa B
cily4ae TpOo3payHOd >KUIKOCTH, U 10 BEpXHEMY - B cllydyae Hempo3padyHoi. 3Has
— ks IJIOTHOCTB PacTBOpa, MO CHEeNUaIbHBIM Ta0IUIaM (M. TabJ1. 1) MOKHO ONIpeneTuTh
MaccoByI0 JIONIO pacTBOpa, M HaoOOPOT, 3Hasg KOHLEHTPAIMIO pPacTBOpa,
OTIPEJICNIUTH €0 TUIOTHOCTbD.

Puc. 1. Onpedenenue nnomuocmu 3HcuOKOCHU RPU ROMOUU aApeomempa

‘ll mjlﬁlllp‘

[
1

1
I

LI
lllll

1
!

|
]
(1

Tabnuua 1
MaccoBast 10151 (0 %) ¥ INIOTHOCTH (p) pacTBOPOB coJieii mpu 20°C
0% p, o/em®

CaCl, NacCl CuSOq4 KCI NaxCOs BaCl
1 1,0070 1,0053 1,009 1,0046 1,009 -
2 1,0148 1,0125 1,019 1,0110 1,019 1,016
4 1,0316 1,0226 1,040 1,0239 1,040 1,034
6 1,0486 1,0413 1,062 1,0369 1,061 1,053
8 1,0659 1,0559 1,084 1,0500 1,082 1,072
10 1,0835 1,0707 1,107 1,0633 1,103 1,092
12 1,1015 1,0857 1,131 1,0768 1,085 1,113
14 1,1198 1,1009 1,155 1,0905 1,101 1,134

Ecnu B Tabmunie oTCYTCTBYET HEOOXOUMOE 3HAYEHUE BEJIMYUHBI, TO TMPUMEHSIOT METO
WHTEPIOJAIMN (HAX0XICHUE MPOMEKYTOUYHOTO 3HAYCHUS BEIWYMHBI 10 M3BECTHBIM KPAWHHM
3HaYeHUsAM). B TaHHOM cilydac MPUMEHSETCS JIMHCHHAS WHTCPIIOJISIIUSA: CUUTACTCS, YTO B Y3KUX
WHTEpBAJIaX 3aBUCUMOCTh MEXIY TUIOTHOCTHIO M KOHIIGHTpAIMed NuHelHa. DTOo SBJISETCA, B
HEKOTOpPOM CTeneHu, NpulImKkeHueM. B JeHCTBUTENBHOCTH BO3MOXHBI M OTKJIOHEHHS OT
JINTHEWUHOCTH.

JlomycTuM, HYXKHO OIpenenuTh IiIoTHOCTh 2,3% pacTBopa xiopujaa HaTpus. Takoi
KOHIIEHTpalluhu B Ta0nwie HeT. bmkaimue 3HadeHUss maccoBoil nonu - 2% u 4%, um
COOTBETCTBYIOT IIIOTHOCTH pacTBopoB [,0125 2/cmn 1,0226 2/cm®. CnenoBaTensHo, IIpu
W3MEHEHWU KOHIeHTpanuu Ha 2%, MIoTHOCTH pacTBopa m3meHutTcs Ha 1,0226-1,0125=0,0101

2/CM3. COCTaBI/IB HpOHOpHI/IIO, HaﬁI[CM, KaK UIBMCHUTCS IIJIOTHOCTH HpI/I HN3MCHCHUU KOHHCHTpaHI/II/I
aa 0,3%:
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2% — 0,0101 2/cm®

0,3% — x 2/cm®

U3 nponiopiun x=0,0015 2/cym®. TlpuGaByB 3Ty BEIMYNHY K 3HAYEHUIO IIIOTHOCTH 2%-HOTO
pacTBopa, IOJYYUM IIOTHOCTH 2,3%-Horo pactBopa: 1,0125+0,0015=1,0140 2/cm®.

METOJAUKA ITPOBEJIEHU A OIILITOB

Onwvim 1 IIpuroroBjieHre pacTBOpa € 3aJaHHOH MacCOBO J0J1eil coIn

[Tonyunre y mnpenojaBarenst 3aJaHUE€ W PacCUUTAKNTE, CKOJBKO TIPAMMOB COJIM U
MUUIAIUTPOB BOJABI NOTpEOyeETCs I IPUTOTOBJICHHS paCTBOPA 33JIaHHOM KOHIIEHTPALUU.

[TokaxxuTe pacdeTsl MPENoOAABATENIO U MTOJYUYUTE pa3pellieHue Ha IPOBEICHUE OIbITA.

B3BecbTe Ha TEXHOXMMHUECKUX BECaxX HYKHYIO MacCy COJIH U BBICHIIIBTE €€ B KOHUUECKYIO
koi10y Ha 250 ma. OTMepbTe HMIMHAPOM HEOOXOAMMBIA 00BEM BOABI M BJIEHTE €ro B KOJOy ¢
conblo. [lepemenmBaiite cogepKumMoe KoJaObl O MOJIHOTO PACTBOPEHUS COJIH.

[epeneiite B UMIMHIP NPUTOTOBIEHHBIN pacTBOp. [Ipu momMomu apeomerpa u3MepbTe €ro
TJIOTHOCTD Poxen.. HatimuTe 1o TaOM. 1 MIOTHOCTH PACTBOPA Pmasr., COOTBETCTBYIOLIYIO 3aaHHOM
KOHIEHTPALIUH.

Bbruncnure oTHOCUTENBHYIO OIIMOKY OTIBITA:

_‘pmaﬁ.ﬂ - paKcn
E=——
pmaﬁn
PaccuuTaiiTe MOJISIpHYIO KOHLIEHTPAIlMIO, MOJSPHYIO KOHIIEHTpALMIO SKBHUBAJICHTA,
MOJISTIBHYIO KOHLIEHTPAIMIO U TUTP IIPUTOTOBJIECHHOIO pacTBopa. Pe3ynbTaThl OnbiTa U pacyeToOB
CBeauTE B TAOII. 2.
Taouuua 2 PesyabTarsl onsima 1

-100%

Macca 0%

coiu, 2

®opmyiia
coJu

V pactBopa, mz |V BOIBL, M1 |Pmasn-,

2/em®

DPoxen.y

2/em® Cu

Cu |G |T

Onwim 2 llpuroToBjieHue pacTBopa C 3aJaHHOM MaccoBoW jojied w3 Oomee
KOHIIEHTPUPOBAHHOI'O pacTBOpa
B kadectBe 0Ooyiee  KOHIEHTPHUPOBAHHOTO  pPacTBOpa  HCIONB3YETCS  PacTBOP,

IIPUTOTOBJICHHBIN B ONBITE 1.

[Monyunte y mpenonaBarens 3amanue. OmpenenuTe IIOTHOCTh 33JIaHHOTO PacTBOpa IO
tabn. 1. Paccuuraiite oObeM OoJiee KOHIICHTPUPOBAHHOIO pPAcTBOpa COJIM U 0O0BEM BOJBI,
HEOOXOMMBIE [T TPUTOTOBJICHUS PACTBOPA 3aJaHHON KOHIICHTPAIIUH.

[TokaxxuTe pacdeTsl MPETmoAaBaTesIo U MOJYIUTE pa3peIIeHUe Ha BEITIOJTHEHHUE OTIBITA.

OTMepbTe MIMHAPOM PACCUUTAHHBIA 00beM 0oJiee KOHIIEHTPUPOBAHHOTO PAacTBOPA COJIH
U JojeilTe BOAOH A0 HeoOXoaumoro oOwvema. I[IpuroToBIEHHBIH pPAacTBOp THIATEIHHO
nepeMenIanTe, mepeanuBas u3 MWIMHIpPa B KOOy u obpaTHo. [Ipn momommum apeomerpa u3aMepbTe
TUIOTHOCTH PAcTBOPA Poxcn.. BBIYMCIUTE OTHOCHTENBHYIO OMIMOKY OMBITA aHAJIOTHYHO onvimy 1.
PesynbraTe! onbiTa cBeuTE B TA0I. 3.

Tabauua 3. Pesyabratsl onsima 2

0% V, mn p, o/em®
Ucxognoro |3agaHHOTrO Ucxognoro |3amannoro |Boasl HcxonHoro |3agaHHOTO pacTBOpa
pactBopa pactBopa pacTtBopa |pacTBOpa pactBopa P P

mab- IKCN

IIpumeps! pemienust 3aga4
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IIpumep 1 MaccoBast 1011 paCTBOPEHHOT'O BEIIECTBA.
Onpeodenume maccosyio oonio 6 (%) xnopuoa kanus 6 pacmeope, cooepxcawem 0,053 ke KCl 6
0,5 1 pacmeopa, nromuocms komopozo 1063 ka/m>.
Pewenue
MaccoByro 101110 BelecTBa HaXoAuM 1o (hopmyre
_ m(e - 8a) « 100
m(p - pa) %
r1e m(6-6a), Macca BEIIECTBa, 2 |
m(p-pa), Macca pacTBopa, 2.
Macca pacTBopa paBHa MPOU3BEICHUIO 00beMa pacTBopa V Ha €ro MIOTHOCTH p

w

w ;M. 100
m=Vp, Torna Vo
MaccoBast JI0JIs XJIOPU/Ia Kajaus B pacTBOPE PaBHA:

o= 0,053+ 100 _=10%
1063+ 0,5+ 10 )
Ilpumep 2 MonsipHasi KOHIICHTpAIUsl pacTBOpa.
Kaxosa macca NaOH, codepoicawezocs 6 0,2 1 pacmeopa, eciu MOIAPHAS KOHYEHMPAYUs
pacmeopa 0,2 monv/n?
Pewenue
MoutsipHyI0 KOHIIEHTPAIIMIO BEIIeCTBa HAXO AT 1o popmyre
_ v(e- 8a)
V(p- pa)
T7€ V(6-6a), KOINYECTBO BEILIECTBA, MOJIb;
V(p-pa), 06bem pacTBOpA, ..
KonuyecTBo BemecTsa v BBIYUCIAIOT MO (hopmyiie

M

Vv =—
M

rje M, mMacca BEeIecTBa, 2;

M, MonsipHast Macca BEIeCTBa, 2/MOlb.

Torna macca NaOH, conepxaiierocs B pacTBope, paBHa
m=C, MV(p- pa) =0,2 40 1 =0,82.

Heo0xonnMplii ypoBeHb NOATOTOBKH 00Y4aIOIINXCS

1. 3HaTh criocoObl BhIpaXKEHHUs] KOHIIEHTPALMU PACTBOPOB.

2. YMeTh onpeenaTs JI0THOCTh pacTBOPA MPU OMOLIN apEOMETPA.

3. YMeThb noJ1b30BaThesl TAOIMIIAMU 3aBUCUMOCTH IIJIOTHOCTH PACTBOPOB OT MAacCOBOM J0OTU
PacTBOPEHHOTO BEILIECTBA.

4. YMeTh IpOu3BOAUTH pacueThl, HEOOXOAMMBIE JJIsi IPUTOTOBIICHUSI PACTBOPOB 3aJaHHOU
KOHIICHTPAIIUHY, BRIPRXKEHHOUW Pa3IMYHBIMU CIIOCOOAMH.

5. YMeTh TOTOBUTH PACTBOPHI 33JAHHOM KOHLEHTPALMU U3 CYXOro BEIIeCTBa U BOJIbI; U3
00Jjiee KOHIIEHTPUPOBAHHOI'O PACTBOPA U BOJIBI.

6. YMeTb HaxoJIuTh MacCy WIH KOJHMYECTBO PACTBOPEHHOI'O BEIIECTBA, HUCXOAS W3
KOHIIEHTPALlUX pacTBOpa.

7. YMeTh IpOU3BOJUTE PACUETHI, CBSI3aHHBIE C MEPEXOJOM OT OJJHOTO CIIOCO0a BhIPAXKEHUS
KOHLIEHTPALIUU PacTBOpa K JPYroMy.

3ananus 151 CAMOKOHTPOJISA
I. Ckonpko TrpaMMOB THAPOKCHJA Kajiusl HYKHO pPacTBOPUTH B 600 Mz BoAbl IJist
nomyyenust 16% pactopa? [InotHocTs pacTtBopa paBHa /,15 e/ma.
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2. Kaxkoit 06bem 4% pactBopa xjaopuaa Kaiablus (TUIOTHOCTH cM. B Tabi. 1) TpeOyeTcs mis
B3aumoeiicteus ¢ 120 mn 0,1 M pactBopa AQNO3?

3. Ompeznenure MaccoBYIO JIOJII0 PACTBOPEHHOTO BemiecTBa B 2,64 H. pacTBOpe CEpHOM
KHCJIOTHI. [IIOTHOCTB pacTBOpa cepHOM KUCIOTHI paBHa 1,080 2/ma.

4. Kakune obwembr 12% pactBopa m 3% pacTBopa XJIopuaa HATpHsl HY)KHO CMEIIAaTh JUIS
nostyuenus 120 mn 8% pactBopa? [lpu pemiennn 3aja4u BOCIOJIb30BaThCS TaHHBIMU Ta0M. 1.

Kpumepuu U wKana OyeHU6AHuUA

IlIkana oneHNBaHuA Kpurepun onennBanus
«OTJIMYHO) Bce 3amanus BeIMOIHEHBI B TIOJIHOM 00beMe. Ha Bce BOIIPOCHI TaHbI
pa3BEPHYTHIC MOJIHBIE OTBETHI.
«XOPOLIO» Bce 3ananus BeinmonHensl. Ha Bce BOMPOCH! TaHBI OTBETHI.

ﬂOHymeHBI HCTOYHOCTHU, HC3HAYUTCIIBHBIC OIIIMOKH.
«YAOBJICTBOPUTCIIBHO» 3aI[aHI/I$[ BBITTOJIHEHBI HE B ITOJTHOM 00BbeMe MIIH ¢ ommOkamu. Ha
BOITPOCHI AaHbI HE ITOJHBIC, TIOBEPXHOCTHBIC OTBETHI UJIM HC HA BCC
BOIIPOCHI IAHBI OTBCTHI.

«CHCYIAOBJICTBOPUTCIHLHO» Pabora He BBINOJHEHA WX BEITIOJIHEHA C Fp}I6BIMI/I OIITHOKaMH.

3.5. IIpakTHKO-OpPHEHTHPOBAHHbIE TEOPETHYECKHUE 3aJaHUS

1. Kakue cBo¥icTBa COJIHM MCIOJIB3YIOT JOMOXO3SMKH IPU KOHCEPBUPOBAHNUHU TEX WIJIM MHBIX
IIPOYKTOB ITUTAHUS?

Omeem: TpPUMEHEHUE COJIM IPU KOHCEPBUPOBAHMM OCHOBAHO HA AHTHUCENTUYECKUX
CBOMCTBaX, TO €CTh Ha 4 crocoOHOCTH yOMBaTh OaKTEpUU U MHUKPOOBI, BBI3BIBAIOINE THUEHUE
BEILIECTB PACTUTEIIBHOTO U JKUBOTHOT'O MPOUCX0KICHUS

2. [louemy nHOrzI@a BO BpeMs MPHUBAJIOB IyTEIIECTBEHHUKAM, COBEPILIAIOLIUM JITMHHBIN
MapiI-OpoCoK, UK pabouuM rOpsiuMX LEX0B MpeIaratoT MUTh HEMHOT'O TOJICOJICHHYIO BOLY?

Omegem: 5310 nenaercs Ais OBICTPOrO BOCCTAHOBJICHHS B OpPraHM3ME MOTEPh XJIOpUIa
HaTpHUs).

3. Y. Komnmunz «Jlynnsiii kamenby». «llocMmotpure, ['abpusnb, - ckazama mHe Pauen u
IIOJHECIIA CBEPKAIOIIMM aJIMa3 K COJTHEYHOMY JIy4y, IaJaBUIEMy U3 OKHA.

- ['ocniogu nomuityii! BoT yxx norctune anmas! BenuuuHol ¢ Ao p:xaHku!

bneck, ctpyuBIMiicss U3 HEro, MOXOAWJ Ha CUsIHUE MOJIHOU JyHbl. Oaun muctep ['oadpu
coxpaHus camooOiananue. OH OOHST 3a TAJIMIO CBOMX CECTEp U, CHUCXOJUTEIHHO TOCMaTpUBas
TO Ha ajaMa3, TO Ha MEHs CKa3all:

- Yromnb berrepemxk! [IpocToit yronb, Mot 1oOpsIit ApyT!»

Bonpoc: Yto xoTen ckazath 3TUMuU ciioBamu muctep ['oadppu?

Omeem: Anvas — pa3HOBUIHOCTD yIiepoza

4. B 1867 r. oT 0XOroB CKOHYajach HUTaJbSHCKas SpUrepuoruHs Martuiabaa, KoTopas
CJIy4aifHO HACTYIuUJIa Ha CIIMYKY — €€ TIaThe ObLIO MTHOBEHHO OXBAa4YEHO IJIaMEHEM.

Bonpoc: Ilouemy Tak noJIy4usioch?

Omegem: Cinuku pasbliie Aenanu u3 Oemoro Qocdopa, TemmepaTypa BOCIUIAMEHEHUS
KOTOPOT'0 OY€Hb HU3Kas, okoJo 40° C

5. HatypanbpHO€ CIMBOYHOE MAcCj0 COJIEPKUT KUPbI CMEILIAHHOTO XapaKTepa, COAEpKalue
OCTaTKH KaK MPEJeNIbHBIX, TaK U HEMPEAeTbHBIX KAPOOHOBBIX KUCIIOT.

Bonpoc: Kak, ucnone3ys pacTBOp IepMaHraHata Kanus (MapraHIlOBKH), OTJIMYUTH
MaprapuH oT CIMBOYHOro Macia? ([ yCkopeHus: peakliuu 1 MOBBIIIEHHS] KOHTPAacTa U3MEHEHHUS
OKpacKH pacTBOp IIEPMaHraHaTa KaJIAs MOKHO IOJKHUCINTH, HAIIPUMED, HECKOJBKUMHU KaIUIIMU
YKCYCHOW KUCJIOTBI.) MOXKHO JIM 3TUM CIIOCOOOM OTJIMYMUTHh PACTUTEIBLHOE MACJIO OT MAIIMHHOIO
(MunepanpHOTro)? Kak?
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Omeem: Ecny ONyCTUTh B PACTBOP I€pMaHraHaTa Kajus KyCOueK MaprapuHa, TO HU4ero
HE U3MEHHUTCS, 4 €CJIM OIYCTUTHh KyCOUYEK CIMBOYHOIO Macja, TO pacTBOP IEPMAHIaHATA Kajus
HayHET OO0ECIBEYMBATHCA. ODTHUM K€ CHOCOOOM MOXHO OTIMYUTh PACTUTEIBHOE MAacio OT
MamuHHoro. PacturtensHoe Macio Oyzner o0eclBe4MBaTh paCTBOP MapraHIIOBKH, 3 MAITUHHOE HET.

4. TunoBbie 3aJaHus AJsl MPOBeJeHUs] NMPOMEKYTOYHOH aTTeCTAllMH, KPUTEPUU U
IIKAJIbl OLleHUBAHUS

4.1. UToroBasi KOHTpoJIbHasi padoTa

KontponbHasi pabora mnpeciienyeT I€jb OLEHUTh paboTy CTyACHTa, MOJIy4YEeHHbIC
TEOPETUYECKUE 3HAHUSI, UX MPOYHOCTh, PA3BUTHE MBIIICHUS, TPUOOPETEHHE HABBIKOB, YMEHUE
CUHTE3UPOBATH MOJYYEHHBIE 3HAHUS U IPUMEHSTh UX K PEIICHUIO TPAKTHYECKUX 3a]a4.

KonTponpHas paboTa BKiItoUaeT B ceOs 3 THTIA 33 TaHHIA: TECTOBBIE BOTIPOCHI, HAITPABJICHHBIC
Ha MPOBEPKY YCBOEHHS TEOPETUYECKOrO MaTepualia, 3aJadyd W 3aJaHus, HANpaBJICHHbIC HA
MPOBEPKY CHOPMUPOBAHHOCTU MPAKTUIECKUX YMEHUH.

Yacte 1 comepxkut 10 TeCTOBBIX 3afaHMii: 5 3aJaHUN C BHIOOPOM HECKOJIBKMX BapHaHTOB
OTBETA U 5 3a/IaHUI HA HAXOKIECHUE COOTBETCTBUS.

Yactb 2 copepxuT 4 3a7a4d U3 pa3HbIX TeM AUCIHUIUIMHBI U TPAKTUKO-OPUEHTHUPOBAHHOE
3aJlaHie, B KOTOPOE BXOJUT TEOPETUYECKOE M TMPAKTUYECKoe 3amaHue, (opmupyemoe B
COOTBETCTBUU C METOANYECKUMHU PEKOMEHIAIIUSMM.

Yacrs 1

B 3apanusx 1-5 Bbi0epuTe HECKOJbKO NMPABUJIBHBIX OTBETOB!

1. Ompenenure, aToMbl KaKMX JBYX H3 YKA3aHHBIX 3JIEMEHTOB MMEIOT B OCHOBHOM
COCTOSIHUM JIBa HECHApeHHBIX OJJICKTPOHA. 3amuIIUTe B TOJie€ OTBETAa HOMEpPa BBIOpPaHHBIX
JJIEMEHTOB.

1)S;

2) Mg;

3) C;

4) B;

5) Li.

2. Boibepure Tpu sneMeHTa, KoTopele B Ileproauueckoil cucremMe HaXOASTCS B OJAHOM
MIEpUOJIC, U PACIIONOKHUTE 3TH DJIIEMEHTBHI B MOPSAKE YBEIWYEHHS DBJIEKTPOOTPULIATEIBLHOCTH.
3anumuTe B 1OJIe OTBETa HOMEPa BHIOPAHHBIX SJIEMEHTOB B HYKHOM MMOCIIEI0BATEIIHHOCTH.

1S;

2) Mg;

3) C;

4) B;

5) Li.

3. BeibepuTe n1Ba niieMeHTa, KOTOPBIC B COSTUHEHUSX MOTYT UMETh CTETICHb OKUCIICHUS +4.
3anumuTe B T0JIe OTBETa HOMEPa BHIOPAHHBIX SJIEMEHTOB.

1S;

2) Mg;

3) C;

4) B;

5) Li.

4. W3 mpemiokeHHOTo TepevHsi BBIOEPUTE JIBa BEIIECTBA C OJUHAKOBBIM THUIIOM
KPUCTAIUIMYECKON PEIIETKH.

1) Na;

2) SiO;

3) NHsNOs3;
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4) Ceo;

5) C2Ha.

5. BI)I6epI/ITe JABa 3JICMCHTA, KOTOPLIC B COCANHCHUAX MOTI'YT UMCTh CTCIICHb OKHUCJICHUA —2.
3aruIImTe B MOJIE OTBETA HOMCpa BBI6paHHBIX AJICMCHTOB.

1) C;

2) F;

3)S;

4) Li;

5) CI.

B 3apanusx 6-10 ycraHoBUTEe COOTBETCTBHE:

6. YcranoBuTe cOOTBETCTBHE Mexay (opmynoil BemectBa U (GOpMyIaMH MPOCTHIX
BEIIECTB, KOTOpPbIE MOTYT C HUM pearupoBaTh: K KaxJOW MO3UIMHU, 0003HAUEHHOW OYKBOIA,

no0epUTe COOTBETCTBYIONIYIO O3UIMIO, 0003HAYEHHYIO LIU(PPOH.

dopmyIia BelecTBa ®opMyJIbI TIPOCTHIX BEIIECTB,
pearupyronux ¢ JaHHBIM
BEIIIECTBOM
A) HI (pactBop) 1) Si,P
B) SO» 2) Na, H>
B) Ba(OH)2 3) Zn,Cu
I') HgCl> (pactBop) 4) Fe, Cl2
5) C, 0O

3anumuTe B OTBET MUQPHI, PACIIOIIOKHB HX B MOPSJIKE, COOTBETCTBYIONIEM OyKBaM:
A b B r

7. YCcTaHOBHUTE COOTBETCTBHUE MEXK Y 00111eH POopMyIoil TOMOJIOTMYECKOTO psifa U KIaccoM
(Tpyrroit) OpraHUYecKUX COCIUHEHUH, COOTBETCTBYIONIUM 3TON (HopMyJsie: K KaKI0W MO3UIIHH,
0003HaYeHHON OYKBOM, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIHI0, 0003HAYEHHYIO IIU(PPOH.

O6mas ¢popmyna psaa Kunacc (rpymnmna) opranuueckux
COCIMHEHU I
A) ChH2n60 1) mpenenbHBIC aabaeTHIBI
Bb) CnhH2n+202 2) oIHOATOMHBIE (PEHOITBI
B) ChH200 3) npenenbHbIE OTHOATOMHBIE CIIUPTHI

4) mpenenabHbIE JBYXaTOMHBIEC CIIUPTHI

3anuminTe B OTBET III/I(i)pI)I, PaCIoOJI0XKUB UX B MMOPAIKE, COOTBETCTBYIOIIEM 6y1(BaMZ
A b B

8. YcTaHOBHUTE COOTBETCTBHUE MEXIY pPEarupyrollMMU BELIECTBAMU W OPraHUYECKUM
MPOYKTOM, KOTOPBIA TMPEUMYIIECTBEHHO 00pa3yeTcs MpPU B3aWUMOJCHCTBHUU ITHUX BEIIECTB: K
KOKJIOM mo3ulMM, O0003HaueHHOM OyKBOW, ™OAOEpUTE COOTBETCTBYIOIIYIO TMO3HUIIHUIO,
0003HaUYCHHYIO ITUDPOH.
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Pearnpyromue Bemecrsa IIponyKT B3anMoIeHCTBUSA

A) aTaH ¥ a30THas KUCIIOTA 1) 6yren

b) sTan u consnas kucinora 2) nzo0yTaH
B) stan u xmop 3) HUTpOITaH
I') 6yran u ALCL3 4) xmopataH

5) 1,2-guxinopatan
6) B3aUMOJICHCTBHE HEBO3MOXKHO

3anummuTe B OTBET I_II/I(pr)I, PAacCIIOJIOXHNB UX B ITOPAAKE, COOTBCTCTBYIOIICM 6y1(BaM.
A b B r

9. VYcraHOBUTE COOTBETCTBHE MEXAY pEardpyiOIIMMH BEIIECTBAMH M OPTraHUYEeCKUM
MPOIYKTOM, KOTOPBI 00pa3yercs Mpu B3aUMOAECHCTBIM 3THUX BEIIECTB.

Pearupyrommue BenecTna Oprannyeckuii MPOAYKT peakunu
A) aueTuIXJIOpUI U TUAPOKCHUI HATPUS 1) denunanerar
b) anermixsopua u 3TaHON 2) yKCyCHasl KUCIOTa
B) anerunxmopun u gpeHo 3) xyopb6eH30I
') yKcycHBIN aHruapuI U Bojia 4) anerart HaTpus

5) aTunamnerar
6) dheHoNAT HATPHS

3anuiuTe B TaOIUIy BbIOpaHHbIE MG PHI 0T COOTBETCTBYIOIIMMU OYKBaMHU.
A b B r

10. VYcraHOBUTE COOTBETCTBHE MEXIy (GOPMYJION 3apsHKEHHOM YaCTUIBI M CTEIECHBIO
OKHCJICHUS XpoMa B HeW: K KaXJAO0W T03WlHH, OOO3HaueHHOW OyKBOH, mombepure
COOTBETCTBYIOUIYIO MO3UIINIO, 0003HAYEHHYIO LU(]POil.

dopwmyia 3apspkeHHOM JacTuibl  CTeleHb OKUCIICHUS Xpoma

A) CrFe* 1) +1
B) CrO%3 2) +2
B) CrOz 3) +3
) CrOz%* 4) +4
5) +5
6) +6

3anummuTe B OTBET HUQPHI, PACTIOIOKHIB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaMm:

A b B r

Omeemui:
WNosamawws | 1 | 2 | 3 | 4 | 5| 6 | 7 | 8 | 9 | 10
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Noorera | 1,3 | 543 | 13 | 45 | 1,3 | 4513 | 241 | 3642 | 4512 | 4636 |

Yactp 2
3ananue 11-14. Pemure 3agauy.

3apanue 11. V3 mpeayiokeHHOTO MEpEeyUHs BEIECTB BEIOCPUTE BEIECTBA, MEKIY KOTOPBIMU
OKUCIIUTEIbHO-BOCCTAHOBUTEINIbHASL PEaKIUsi MPOTEKaeT C M3MEHEHHUEM IIBE€Ta pacTBopa U
BBITIaJICHUEM OcajKa. BeijienieHne raza B Xo/€ peakiuu He HaOmrojaercsa. B orBere 3amuinure
YpPaBHEHUE TOJIBKO OJHOM W3 BO3MOYKHBIX OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
ydacTHeM BBIOpaHHBIX BemecTB. COCTaBbTE SJIEKTPOHHBINM OallaHC, YKKHUTE OKHCIHTENIb H
BOCCTAHOBHUTEIID.

s 8binonneHus 3a0anust UCNOIb3YUMe CLedYIOWULL NepedeHb geujecma: TUXpoMar Kaus,
Cynb(pUT HATPHsI, HUTPAT KaJlus, HUTpAT Oapwsi, aMMHuak. JlomycTHMO HCIIOJIb30BaHUE BOJTHBIX
PacTBOPOB BEILIECTB.

Pemienue.

3anuiieM ypaBHEHHE pEeaKINu:

CocTaBuM 3JIEKTPOHHBIN OaslaHC:

Cepa B CTCNCHU OKHUCICHUS +4 sBIIeTCS BOCCTAHOBUTCIIEM, a XpOM B CTCIICHU
OKHUCJICHUSI +6 — OKHCJIUTEIICM.

3aganue 12. V3 npeiioKeHHOro NEpeyHs BEIIECTB BbIOEPUTE BELIECTBA, MEXKAY KOTOPHIMU
BO3MOXKHA peaklMsl HOHHOTO oOOMeHa, MpuBojfAlas K oOpa30BaHUIO OCaaKa. 3alulIuTe
MOJIEKYJISIDHOE, IIOJIHOE M COKpPAlIEHHOE MOHHOE YpaBHEHHs 3TOM peakuuud € Y4acTHEM
BBIOpAHHBIX BEIECTB.

na evinonnenus 3a0anus UCNOAbL3YUmMe C1e0yIOuUll nepedens gewecma: TUXpomar Kauus,
CyIb(GUT HATpuUs, HUTpAT Kajus, HUTpAT Oapus, amMMmuak. J[omycTUMO MCHOJIb30BaHHE BOJHBIX
pacTBOPOB BELIECTB.

Pewmennue.

3ananue 13. Ilpu oxkucieHMH MpeAETHLHOTO OJHOATOMHOIO CHHPTa MOAKUCICHHBIM
pacTBOpOM TepMaHraHaTa Kajus IMOJIydeHa KHCIIOoTa, Macca kKoTopod Ha 20% MeHbIle MaccChl
cnupta. Beixog mpoaykra coctaBui 69% oT Teoperuyeckoro. Omnpenenure MOJEKYISIPHYIO
dbopmyny ciupTa U yCTAaHOBUTE €T0 CTPYKTYPY, €CIM M3BECTHO, YTO B MOJICKYJIE CIIUPTa €CTh
YETBEPTUYHBIN aTOM yriepoja. Hanummre ypaBHEHHE B3aMMOICHCTBHUS CITUPTA C MOJKUCICHHBIM
pacTBOpPOM MepMaHTraHaTa Kajusl.

Pemenue.
BapuanT otsera:
1) Cxema OKHCIICHHUS:
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Monekynspaas ¢popmyia ciimpra — CsH120

3) Uzo6paxena crpykrypHas (opmyna. COnupT — NEpBUYHBIA (TaK KaK OKHUCISETCSA 10
kucioThl). [lepBuunbix ciuptoB coctaBa CsH120 — veThipe, N3 HUX YETBEPTUYHBIN aTOM YTIIepoa
€CTh TOJIBKO B 2,2-AMMETHIIPOIIanoe-1:

4) Hamucano ypaBHEHHUE peakiMy ¢ IEPMAHTaHATOM KaJusi:

3ananmue 14.

Kaxkyto maccy oxcuna cepoi(VI) cienyer no6aButs k 500 1. 20%-HOro pacTBOpa cepHOU
KHUCIIOTHI, YTOOBI YBEIMYUTH €€ MaCCOBYIO JOJIO BIBOE?

Pemenue:

1) 3anumem ypaBHEHUE IPOTEKAIOIIEH PeaKuu:

SO3+ H20= H2S04

2) Macca yucToi cepHoit kuciotsl B 20%-om pacTtBope:

Macca BoJibl B pacTBope paBHa 500 - 100 =400
3) MaccoBas J10Jisl CEpHOM KUCIIOTHI B TTOTyYuBIIIEMcs pacTBope Oyaet paBHa 20 * 2 = 40%

4) Tlo peakinuu KOJIMYECTBO BCTYMUBIIECTO B peakiuio okcuaa cepbl( VI) paBao V2(H2SO04)
Torma m(SO3)=Vv2(H2S04)*M(S03)=1,515*80=121,2 r.
Omeem: m(SO3)=121,2 2.

IIpakTHKO-OpPUEHTHPOBAHHOE 3a/IaHHUE.

3aganue 21.
1. HazoBuTe XMMHYECKHE DJEMEHTHI, KOTOPHIE NPUMEHSIOT B PaIHOIIEKTPOHMKE B KaueCTBE
MTOJTYTIPOBOTHUKOB.

Omeem: npocmovle NOTYNPOBOOHUKOBLIE MAMEPUANbI —XUMUYecKue djemenmol. 6op B,
yenepoo C, eepmanuti Ge, kpemuuii Si, cenen Se, cepa S, cypvma Sb, mennyp Te u 1io0.

2. VI3 rumica B CTPOMUTEIBHOM JIEIIE TIONyYaroT anedacTp, WiK MOJTYBOAHbIM rHIic. [l 3T0ro THiic
MOJIBEPralOT HAarPEBAHUIO:
2(CaS0s4 -2H20) — 2(CaS04 - H20) + 2H20
Beraucnure, ckoabKo anedactpa MOXKHO MOTYyYUTh U3 172 T rurca, eciiu mpakTHYeCKHiA
BBIXO]1 ajedacTpa cocraBisieT 95%7?
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Omeem:146,3 2.

Kpumepuu U wKauia OoyeHUuBaHusl .
IIepBas yacThb: 3a KaXXJ10€ 3aJaHHC HepBOﬁ YacTH BBICTaBJAETCA 2 Oaja IIpH IMpaBUIJIIbHOM

otBete 1 G6amn ecnu Ob1a nomymeHa 1 ommobka, 0 6amtoB — gomymieHs! 2 U 0oee OmHIOOK.

Btopas yacts:
3aoanue Nell-14 emopou wacmu. 2 6anna — IPUBEACHO MOJHOE MPABUILHOE PEIICHHUE

3aJ1a4M, BKJIIOYAIOIIee BCE HEOOXOAMMBIE PACUETHI.
1 Gann — npUBEAEHO HEIMOJIHOE PEUIEHUE WM PEILIEHUE, COAEPKAIIEE OLINOKU:

0 6annoB — pelnieHue 3a1a4u MoJIHOCThI0 HeBepHoe MJIN oTcyTcTBYET.

3aoanue 15 emopoui wacmu:
3 Oajyuta — 1aH MOJIHBIE OTBET Ha TEOPETHUUECKOE 3aJaHKE, IPUBEIEHO MOJHOE PAaBUIIBHOE

PEIICHUC 3aaa491, BKIIIOYAIOIICC BCC H€06XOI[I/IMBI€ PacCUCThI.
2 Oayua - JlaH HEIIOJIHBIM OTBET Ha TCOPCTHYCCKOC 3aAaHUC, IIPUBCACHO ITOJIHOC IIPAaBUJILHOC

pelICHUE 3a/1a4H, BKITFOYAIOIIEe BCE HEOOXOIUMBIC PacUCThI.
1 Gayur- 1aH MOJIHBIA OTBET HA TCOPETUYECKOE 3aJ[aHue, MPHUBEICHO HE MOJHOE PEIICHUC

3ala4i, HO X0 pCIICHHA BepHLIﬁ.
0 6amioB — 3a1aHUC BBIIIOJIHCHO HE ITPAaBUJIbHO UJIN OTBCT OTCYTCTBYCT.

HIxana oneHNBAHUSA IIpoueHT BBINOJHEHUS
«OTJIIUYHOY 85 u 6onee
«XOPOIIIO) 70-84

«YOBJIETBOPUTEIILHOY 50-69

«HEYHOBIETBOPUTEIHHO)» MeHee 49
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