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®oHa OoUEHOYHBIX cpeAcTB no yueOHou mucuuiuinHe «OVIL.07 Xumwus» nns oOyyarommxcs
cnenuanbHocTu 40.02.04 FOpucnpyaeHIusl.

CocraButenb QOH/IA OLIEHOYHBIX CPEICTB P.1. Cyneiimanos
(noonucvw)

®oHJ OLIEHOYHBIX CPEJCTB PACCMOTPEH M OJ0OpEH Ha 3acedaHuy Kadeapbl TEXHOJIOTHYECKOTO
oOpaszoBaHus
ot «16» anpens 2024 r., mpotokon Ne 10

3aBenyronuii kadeapoi P.1. CynelimaHoB
(noonucw)

@OoH/I OLIEHOUHBIX CPEJICTB pacCMOTpeH M oo0peH Ha 3aceganun YMK ¢akynbrera uctopuu,
HCKYCCTB U KPBIMCKOTATapCKOTO SI3bIKA U JINTEPATYPHI
ot «16» anpens 2024 r., nporokon Ne 7

IIpencenarens YMK N.A. baBOekoBa

(noonucw)




1. ITacnopT (poHIa OLIEHOYHBIX CPEICTB
Ob6s1acTh npuMeHeHns GoH/IA OLIEHOYHBIX CPEACTB

Donn

OOCHOYHBIX CpCACTB

(®OC) npenHasHaueH I

KOHTPOJII MW  OLCHKHU

00pa30BaTENbHBIX JOCTUKEHUN 00yUarOIINXCs, OCBAMBAIOLIUX POrpaMMy y4eOHOM JUCIIUIIMHBI
«OVIIL.07 Xumusa» no cnenuainbHocT 40.02.04 FOpucnpyaeHiusi.

2. [lepeyeHb KoOMIETeHIUH M PpPe3yJbTATOB O0Y4YeHUS] € YKa3aHHEM IJTANOB HX
(¢opmupoBaHus B mpouecce 0CBOCHUSI 00Pa30BaTEJIbHOM POrPaMMBbI

B pesynbrare ocBoenus yueOHo# quctumiauHbl «OVYI1.07 Xumusy oO0ydaromuiics J0KeH
OBJIAJIETh CIEAYIOIMIMMH PE3yJbTaTaMu OOYUYECHHs, BHOCAIIUMU Ha COOTBETCTBYIOIIMX YPOBHSX
BKJIaJ B (OPMHUpPOBAHHE KOMIIETCHIIMH, MPEIyCMOTPEHHBIX (eneparbHbIM TOCY/1apCTBEHHBIM
oOpasoBaTelbHBIM CTaHAapTOM Mo crueruaibHocTu 40.02.04 KOpucnpyaeHIs, yTBEpKICHHBIM
npukazoM MunucrtepcTBa npocsenieHus Poccuiickoit @eneparuu ot «27» okta0ops 2023 1. Ne 798.

Koa n Ilnanupyemble pe3yJbTaTbl 0CBOCHHUS TUCIUIIUHBI Tanel Tekyuuii KOHTPOJIb
HanMeHOBaHHE (pa3neu, (o11eHOYHOE CPeICTBO)
dopMupyeMbIX Oo0mue JducnuniauHapHblie Tema)

KOMIeTeHIn i (mpeameTHepIe)
OK 01. Beibupats | B wactu TpymoBoro —  BIAZeTh CHCTEMO paznen 1: | Tect «CTpoeHne aTOMOB
CIOCOOBI PEIICHHS | BOCIIUTAHUS: XMMUYECKUX 3HAHHH, KoTOpas Tema 1.1, | XUMHYECKHX SHGMGH’EOB u
3a1a4 |- TOTOBHOCTH K TPYIY, BKIIOMAET: OCHOBOIONATAIONIHE TeMa 1.2, | mpupoIa XUMHUYECKOH
po(ECCHOHABHOM | OCO3HAHUE ICHHOCTH TOHSTHS (XMMUYECKHIT SIeMeHT paszen 2: | CBS3m».
b
EITENLHOCTH MacTepCTBa, TPYIOT00HE; ATOM, IIEKTPOHHAS 06OI0UKA Tema 2.1, | 3amaum Ha cocTaBIECHHE
o )
MPUMEHHUTENBHO K | - TOTOBHOCTB K aKTHBHOM atoMa, S-, -, d-5NeKTPOHHbIE TeMa 2.2, | XuMudeckux popmyn
g ) ’ o
pa3IUIHBIM ESITENHHOCTH OpBHTAIH ATOMOB, HOH, MoJeKya, | PA3AeT 3: | ABYXaTOMHBIX COCANHCHHUMA
[ b b 9
KOHTEKCTaM TeXHOJ‘IOFI/I“{l€CKOI/I u BAJICHTHOCTb, tema 3.1, | (oKkcHOOB, CyIb(PUIOB,
COLMaJIbHOIN HaNpaBJIE€HHOCTH, 37EKTPOOTPHIATENHHOCTD, CTETIEHb Tema 3.2 | TUAPUIOB U T.I1.).
CIIOCOOHOCTb HHULHMUPOBATD, | (prora o <o o ecKas CBI3h tema 3.3, | 3agaHus Ha
2 b
IJIAHUPOBATH U MOJI, MOJIAPHAS MACCa, MOJAPHBI pasnen 4: | HCMONb30BAHKE
b & -
CaMOCTOSTEILHO BBLIIOIHATE 06bEM, YIVIEPOIHBII CKeeT Tema 4.1, | XUMHYECKOH CUMBOJIMKU U
t b - o
TaKy10 AESTEIbHOCTb. yHKIMOHAIbHAS TPyTINa Tema 4.2, | Ha3BaHUM COEIMHEHUMH 110
2
OBnazeHne yHUBEPCAITbHBIMU PalHKa, H30MEPHSL, H30MEpHI, Tema 4.3, | HOMEHKJAaType
Y4eOHBIMH MT03HABATEIEHBIMA TOMOJIOTHYECKHUi PSL, TOMOJIOTH paszen 5: | MeXIyHapOIHOTO COro3a
o > > o
JIEUCTBUSIMH: YIJIEBOJIOPOIBI, KHCIIOPO/I- 1 Tema 5.1, Teopemqecicon "
a) 0a30BbIC JIOTHYECKHE A30TCOIEpIKALIIE COEMHEHUS paszen 6: | MPUKIAJTHOW XUMUU H
v > v
JIENCTBHS: GHONOrHYECKY aKTHBHBIE BemecTsa TEM3 6.1, | TpUBHMANBHBIX Ha3BaHUH
- CAMOCTOSITEIILHO (YrIeBOIBI, FKUPHI, BEITKH) Tema 6.2, | ULl COCTaBJIEHUS
b 9 b
(dbopmyHpoBaTh U MOHOMeD, MONHMED, CTPYKTYPHOE pasgen 7: | xuMudeckux Gopmyi
aKTyaJIu3upOBaTh MpoOIeMy, Tema 7.1 JIByXaTOMHBIX CO€IMHEHUI

paccMmarpuBath ee
BCECTOPOHHE;

- YCTaHaBJINBATh
CYIIECTBEHHBIN MPU3HAK MU
OCHOBAHUS JIJIsl CPAaBHEHUS,
Kiaccu(UKauu 1 0000IICHUS;
- OTIPENICISIT LU
JeSITeIbHOCTH, 32/1aBaTh
napameTpbl U KPUTEPUH UX
JOCTIDKCHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHSI B
paccMaTpUBaeMbIX SBJICHUSX;
- BHOCHTBH KOPPEKTHUBBI B
NeSITEIBHOCTD, OLCHUBATh
COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH
MOCTICICTBHIA ACSTEIbHOCTH;

- pa3BUBATh KPCATUBHOE
MBIIUICHUE MIPU PEIICHUU
YKH3HCHHBIX MPOOIIEM.

3BEHO, BEICOKOMOJICKYIISIPHEIC
COCIMHEHU S, KPUCTALTHYECKas
pelIeTKa, THIIB XUMIYECKUX
peaxiii (OKACITUTEIEHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEAKLIUU
HOHHOTO 0OMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOIIHTEI,
SJIEKTPOIMTUIECKAs AUCCOLIHAIINS,
OKHCIINTEb, BOCCTAHOBUTEITb,
CKOPOCTb XUMUYECKOM peaKiuy,
XHUMHUYECKOE PaBHOBECHE), TEOPUH
Y 3aKOHBI (TCOPHS XUMUIECKOTO
CTPOEHUS OPraHUYEeCKUX BELIECTB
AM. bytaeposa, Teopus
3JIEKTPOJIUTUYECKON JUCCOLUAINH,
nepuoguueckuii 3akon .M.
MemnneneeBa, 3aKOH COXpaHEHHUS
MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3BIK XUMHUH,
(haKTOJOTHYECKHUE CBEACHUS O

CBOICTBAX, COCTaBe, MOJTYICHUH U

(oxcHIOB, Cynb(OUIOB,
TUAPUIOB U T.IL.) U
JIPYTUX HEOPTaHUIECKUX
COCIUHECHUM OTACITBbHBIX
KJIaCCOB.

Tect «Metammueckue /
HEMETAJINYECKUE
CBOWCTBA,
3JIEKTPOOTPULIATEILHOCTD
U CPOJCTBO K AJIEKTPOHY
XAMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOSHHEM
1 TIOJI0KEHHUEM B
NEPUOANUYECKON CHCTEME
XAMHUYECKUX DJIEMEHTOB
J.N. Menneneeay.
IIpakTuueckue 3aganus Ha
YCTaHOBJICHHE CBSI3U
MEXIY CTPOCHHEM aTOMOB
XHUMHAYECKUX DJIEMEHTOB U




0) 6a30BBIC UCCIIEIOBATEILCKIE
JIeHCTBUS:

- BJIAJICTh HABBIKAMH y4eOHO-
HUCCJIeI0BATEIbLCKON 1
MIPOCKTHOM NEATETbHOCTH,
HABBIKAMU Pa3peIICHHS
npo0iem;

- BBISBIIATH IIPUYNHHO-
CJIEICTBEHHBIE CBSA3U U
aKTyaJIM3UPOBaTh 33129y,
BEIIBUTATh TUTIOTE3Y €€
pelIeHus, HaXOIUThb
apTryMEHTHI [T
JIOKa3aTeNbCTBA CBOUX
YTBEPKICHHH, 3a]1aBaTh
mapaMeTPhl U KPUTSPUU
peleHuS;

- aHaHI/I3I/Ip0BaTI) l'[OJ'Iy'-IeHHI)Ie B
XOJIC PEILICHHS 3a7auu
Pe3yIbTAThI, KPUTHICCKU
OIICHUBATh UX JOCTOBEPHOCTB,
MIPOTHO3MPOBATH M3MCHEHHUE B
HOBBIX yCJIOBHSX;

- YMETh TICPCHOCHUTD 3HAHUS B
MTO3HABATENBHYIO U
MPaKTHYECKYI0 00nacTu
KUBHCACATCIBbHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS
Hu3 pa3HI)IX Hpe}lMeTHLIX
obuacreii;

- BBIJBUI'aTh HOBEIE HJIEH,
MpeJyIaraTh OpUrHHAIBHEIC
ITOJTXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTD MX
HCIIOJI30BAHUSA B
MO3HABAaTEIbHOM U COIMAILHOMN
MIPAKTUKE

06€e301acHOM HMCIIOJIH30BaHUK
BOKHEHIIIMX HEOPTaHUICCKUX U
OpPraHUYCCKUX BEIICCTB B OBITY U
MPAKTUICCKOM IEATeIbHOCTH
YeJI0BEKA;

—  YMETbh BBIIBISTH
XapaKTepHbIE MIPU3HAKH U
B3aUMOCBSI3b N3yUCHHBIX OHITHH,
MIPUMEHSTH COOTBETCTBYIOIUE
MIOHATUS NPH OMHUCAHUH CTPOCHUS
U CBOICTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB U UX
MIPEBpaIleHUH; BBISBIISTH
B3aMMOCBSI3b XUMHUECKUX 3HAHUN
C TMIOHATHSAMH U TIPECTaBICHUAMHA
JIPYTHX €CTECTBEHHOHAYYHBIX
TIPEAMETOB;

—  YMETb UCNOJIb30BaATh
HalMEHOBAHUS XUMUYECKUX
COEMHEHUHN MEXIYyHAPOAHOTO
COI03a TEOPETUUECKON U
MPUKIATHON XUMUHU U
TpUBHUAJIbHbIE Ha3BaHUS
BaXHEUIIINX BEUICCTB (ITUIICH,
aIleTWICH, TIIHIEPUH, (PEeHO,
(dhopmanbaeTu, YKCyCcHast KUCIIOTA,
TJIMIUH, YrapHbINA ra3, yrieKUucbli
ra3, aMMHax, raiieHasi U3BecTb,
HeranieHasl U3BeCTb, TUThEBAs COId
U IPYTHX), COCTABIIATH POPMYJIBI
HEOPraHWYECKUX U OPTaHUYECKHUX
BEILIECTB, YPABHEHUSI XUMUYECKUX
peaximii, OOBICHITh UX CMBICI,
MOATBEPXKIATh XapaKTEPHbIE
XUMHUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOILIUMHU
SKCIIEPUMEHTAMH U 3aIIUCIMU
YpaBHEHUN XUMUYECKUX PEaKILIUii;

— YMETb yCTaHaBJINBATh
MIPUHAAJIE)KHOCTD H3yYEHHBIX
HEOPraHUYECKUX U OPraHUYECKHX
BELIECTB K OIPEACIICHHBIM
KJIaccaM M IpyTIaM COEANHEHHH,
XapaKTepU30BaTh UX COCTAB U
Ba)KHEHIIME CBOICTBA; OLIPENEIATh
BHJIBI XUMHUECKUX CBSI3Ei
(xoBaneHTHas!, NOHHAS,
MeTajlTndecKas, BOJIOPOIHAS),
THUIBI KPUCTAJUIMIECKUX PEIIETOK
BEIECTB; KIACCUPHUITPOBATH
XMMHYECKHE PEaKIUH;

—  chopmupoBatpb
NIPEACTABIEHUS: O XUMUUYECKOI
COCTaBJIAIOLIEH
€CTECTBEHHOHAYyYHOU KapTUHBI
MHpa, pojii XMMHUU B TIO3HAHUU
SIBICHUH IPUPOABI, B
(OpMHPOBaHUY MBIIIUICHUS U
KyJNbTYpBI IUYHOCTH, €€
(YHKIIMOHAIEHON IPaMOTHOCTH,
HEOOXOANMOH JUIsl pEILICHUS
MIPAKTUYECKUX 3a/a4 U

JKOJIOTHYECKHA 000CHOBAHHOTO

HX COEAVHEHUH B
COOTBETCTBHH C
TIOJIOKEHHEM
Ilepuoguueckoii CUCTEMBI.
IIpaktuko-
OpPUCHTUPOBAHHBIC
TeopeTUYeCKHe 3aJaHUA
Ha XapaKTepHU3aLHIo
XAMHWYECKHX 3IEMEHTOB!
«Metamnmmgeckue /
HEMETaJUINIeCKre
CBOMCTBA,
AJIEKTPOOTPHUIIATEIEHOCTh
U CPOJCTBO K JEKTPOHY
XUMHYECCKHX 3JICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHEM
Y TIOJIO’)KEHUEM B
NEPUOANYECKON CHUCTEME
XAMHUYECKHX IIEMEHTOB
J.N. Menneneesay.
3amaun Ha COCTABIICHUE
YpaBHEHUH peaKIHii:

- COCITMHCHU, 3aMCIICHUS,
pasioxeHus1, 0OMeHa;

- OKUCJIUTENIBHO-
BOCCTAaHOBUTCJIIbHbBIX
peaxuuii ¢
HCIIOJIB30BaHHEM METOAA
3JIEKTPOHHOTO OaaHca.
3amaun Ha pacyeT MacChl
BEIIEeCTBA WU 00beMa
Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMy OJTHOTO
W3 YYaCTBYIOIIHX B
peaxIiy BEeIleCTB;
pacueTsl Macchl (00beMa,
KOJINYECTBA BEIIECTBA)
MPOAYKTOB PEAKLIUH, €CIIN
OJTHO U3 BEIIECTB UMEET
MPUMECH.

3amaHus Ha COCTaBJICHUE
MOJIEKYJISIPHBIX B HOHHBIX
peaxmmii ¢ yaacTuem
KHCJIOT, OCHOBaHHU U
CoJIeH, YCTaHOBJIEHUE
M3MEHCHHS KACIOTHOCTH
Cpenpsl.

Jlaboparopnas pabota
«THUIBI XUMHUYECKUX
peakiuin.

Kontponsuas pabora
«CtpoeHue BemecTsa U
XUMHYECKHE PEaKIIUN.
Tect «HomeHknatypa u
Ha3BaHUE
HEOPTaHNYECKUX BEIICCTB
HCXOJIS U3 NX XUMHUYCCKOU
(hopmyIbl MK
COCTaBJIEHUE XUMUYECKOH
(hopmyIBl UCXOS U3
HAa3BaHUS BEIECTBA IO
MEXTyHapOHOM W




OTHOIIICHHS K CBOEMY 3/IOPOBBIO U
TIPUPOJIHOM Ccpelie;

— YMETb IPOBOJUTH PACUETHI IO
XAMHYECKUM (OpMyITaM U
YpaBHEHHSIM XUMHUYIECKHAX PEaKIIHi
C HCIIOJIb30BaHNEM (PH3HUECKIX
BEJIMYMH, XapaKTePH3YIOLIIX
BELLECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCIIOBUS) ra30B,
KOJIMYECTBA BEIIECTBA;
UCIIONIb30BaTh CUCTEMHBIE
XMMHUYECKHE 3HAHUS JUIS IPUHSATHS
peleHunit B KOHKPETHBIX
KI3HCHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMU M UX
MIPUMEHCHUEM

OK 02.
Hcnonb3oBath
COBPEMCHHBIE
Cpe/CTBa MOMUCKa,
aHaM3a u
UHTEpIpETALIH
undopmanuu, u
uH(OpMaLMOHHbIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHMS 33124
npodecCHOHATBHOM
JEeATEIIBHOCTH

B o6nacTu HeHHOCTH HAYYHOTO
MO3HAHUSL:

- chOpMHPOBAHHOCTD
MHPOBO33PEHUSL,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Ppa3BUTHA HAYKU U
00I1IeCTBEHHOW NPaKTHKHY,
OCHOBAHHOTO Ha AWAJOre
[PaKTHKH, OCHOBAHHOTO Ha
IMajore KyJIbTyp,
CIIOCOOCTBYIOMIEr0 OCO3HAHUIO
CBOETO MecTa B
HOJIMKYJIBTYPHOM MHPE;

— COBEpIICHCTBOBaHUE
SI3BIKOBOM M YMTATEJILCKOMN
KYJbTYpPBI KaK CpeICTBa
B3aUMOJICHCTBUS MEXY
JIIOJBbMU U TIO3HAHUSI MUPA;

— OCO3HaHUE LIEHHOCTH
Hay4YHOU JIeATeIbHOCTH,
TOTOBHOCTb OCYLIECTBJISATh
MIPOEKTHYIO U
HCCIIEI0BATENIbCKYIO
JeSTEIbHOCTh UHIUBUYATIbHO
U B IpyIMIIE;

OBnaseHne yHUBEpPCATbHBIMU
y4eOHBIMH TIO3HABATECIIEHBIMU
JIEUCTBUSIMU:

B) B paboTa ¢ nH(popMaImen:

— BIIAJIETh HaBbIKAMHU
MOJTy4eHHs] HHPOPMAIUH 3
HCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOATENIBHO OCYILECTBIISATh
ITOWCK, aHAaJIH3,
CHCTEMATH3aLHI0 U
HHTEpIpeTannio HHPOopMaIun
Pa3IMYIHBIX BUAOB U HOpM
MIPECTaBIICHNUS;

— C03/1aBaTh TEKCTHI B
Pa3IHYHBIX (opMaTax ¢ y4eToM|
Ha3Ha4YeHUsI MHPOpMALIUH U
LeJIeBOI ayJUTOPHH, BEIOHpast
ONTHMAIILHYIO GOpMY
MPE/CTABICHUS U
BU3yaIM3aIIH;

- YMETh yYHUTHIBATh IPAHUIIBI
TIPUMEHEHHS U3Y9EHHBIX
(U3HUECKUX MOJETICH:
MaTepHalbHas TOUKa,
WHepLUaIbHas CUCTEMA OTCYEeTa,
U/ICIIBHBIH T'a3; MOACIH CTPOCHUS
ra3oB, KHIKOCTEH U TBEPJBIX TeJ,
TOYEYHBII JJIEKTPUUECKUI 3apsf,
siiepHasl MOJIENIb aTOMa, HyKJIOHHaSs]
MOJIENb ATOMHOTO SApa TIPH
pemeHny GU3NYECKHUX 331a4;

- c(hopMHUpPOBATH COOCTBEHHYIO
TIO3HITHIO IO OTHOILICHHUIO K
¢usndeckoit nHpOpMaNUH,
TIOJTy4aeMOi U3 pa3HbIX
UCTOYHHUKOB, yMEHHMS
UCII0JIb30BaTh IU(PPOBBIC
TEXHOJIOTHH JIJIsI IOUCKa,
CTPYKTYPHUPOBaHHUS,
UHTEPIPETAMH U PE/ICTABICHUS
yueOHOM U Hay4HO-TIOMYJISIPHOM
nH}opManny; pa3BUTh YMEHHUS
KPUTHYECKOTO aHaN3a
ToJTydaeMoi HHGOopMaIuu

pazzen 1

Tema 1.2,
pazzen 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,
paznen 7:
Tema 7.1

TPUBHAIIBHOU
HOMEHKJIAType».

3anauu Ha pacder
MacCOBOM 10 (Macchl)
XUMHYECKOI0 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJIE
(cmecn).

IIpakTuueckue 3ananus
o KJ1accu(uKaIuy,
HOMEHKJIAType 1
XUMHYECKIM (hopMyIIam
HEOPTaHMYECKUX BEIIECCTB
Pa3NMUYIHBIX KIACCOB.
[IpakTHyeckue 3agaHus Ha
olpeieNeHue XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BHJa
XUMHUYECKOW CBSI3U U THUIIA
KPUCTAJIMYECKON
pemIeTKy.

Tect «OcobeHHOCTH
XIMHUYECKUX CBOICTB
OKCHJIOB, KUCIIOT,
OCHOBaHUH, aM(OTEPHBIX
THIIPOKCHIOB H COJICH.
3aaHus Ha COCTaBJICHUE
YPaBHEHHUH XMMHYECKHUX
peakuuii ¢ yqacTueM
HPOCTBIX U CIIOKHBIX
HEOpraHUYeCKHX
BEIICCTB: OKCHIOB
METaJUIOB, HEMETAJIIOB U
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPTaHUYECKUX KHCIIOT,
OCHOBaHUH U
aM(pOTEPHBIX
THIIPOKCHJIOB,
HEOPraHUYeCKUX COJeH,
XapaKTepU3YIOIMUX UX
CBOWCTBA U CIIOCOOBI
MOJTY4EHUS.

IIpakTuko-
OpPUCHTHUPOBAHHBIC
TEOpETHICCKHE 3aTaHUs
HA CBOMCTBA U TOJyUYCHUE
HEOPTaHUYECKUX
BEIIIECTB.

IIpaxTuxo-
OPHWEHTHUPOBAHHBIC 3a/IaHUS
IO COCTaBJICHUIO
XUMHUYECKUX PEAKIIH C
ydacTHeM
HEOPTraHMYEeCKIX
BELIECTB, UCIOIb3yEMBIX
JUTSL UX UICHTU(DHUKALINH.
JlabopaTopHast paboTa
«Unentudukarms
HEOPTaHUYECKUX
BEIIIECTBY.

KoHnTpoabHas padora
«CpoticTBa
HEOPTaHNYECKUX
BEIICCTBY.

3amanus Ha COCTaBICHUE




—  OLICHUBATh
JOCTOBEPHOCTb, JIETUTUMHOCTb
nHPOPMAIINH, €€ COOTBETCTBHE
MPaBOBBIM M MOPaIbHO-
3TUYECKUM HOpMaM;

— HCIIOJIb30BaTh CPE/ICTBA
HH(POPMAIHOHHBIX U
KOMMYHUKAIIHOHHBIX
TEXHOJIOTHil B pELICHUN
KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX U
OpraHU3aLOHHBIX 33134 C
coOroieHreM TpeOOBaHMHA
9PrOHOMHKH, TEXHUKH
0€e301acHOCTH, TUTHEHBI,
pecypcochepexeHus,
MPaBOBLIX U OTUYCCKUX HOPM,
HOPM UH()OPMALMOHHOM
0€30MacHOCTH;

- BJIaZICTh HABBIKAMH
pacro3HaBaHUs U 3aIUThI
nHpOpMAINH,
HHPOPMATMOHHOM
0e301aCHOCTH JIMYHOCTH

OK 04.

D dexTnBHO
B3aUMO/ICHICTBOBATh
U paboTath B
KOJUICKTHBE U
KOMaHJ1e

— T'OTOBHOCTb K
CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U
CaMOOTIpEeICTICHUIO;

- OBJIaJI€HHE HaBBIKAMH
y4e0HO-HCCIIeJOBATEIECKOM,
MIPOEKTHOM M COLMAIILHOM
JIEATEILHOCTH;

OBitajieHre YHUBEPCATEHBIMU
KOMMYHUKATHBHBIMU
JNIEWCTBUSIMU:

0) COBMECTHAs ICATCILHOCTb:

— IIOHMMAaTh U HUCIOJIb30BATh
MperMymiecTBa KOMaHIHOHN 1
WHIWBUIYAIEHONW PabOTHL;

— TpPUHUMATH IeNU
COBMECTHOM AESITENBHOCTH,
OpraHu30BBIBATH U
KOOPJIMHHUPOBATh AEUCTBUSA IO
€€ JIOCTHXKEHUIO: COCTaBIISITh
IJ1aH JeHCTBUH, pacipeesiTh
pOJIK C YIETOM MHEHUIT
YY9acCTHHKOB 00CYX/IaTh
pe3yJbTaThl COBMECTHOM
paboTsr;

— KOOPAUHUPOBATH U
BBITIOJHATH paboTy B YCIOBHUSAX
peasbHOrO0, BUPTYaJIBHOTO U
KOMOWHHUPOBAHHOTO
B3aNMOJCHCTBHS,

—  OCYLIECTBJIAThH MO3UTHBHOE
CTpaTernvyecKoe NOBeJCHHE B
Pa3IMYHBIX CUTYALUAX,
TPOSIBIISATH TBOPYECTBO U
BOOOpaXkeHue, OBbITH
uannuaTuBHEIM OBJacHIEe
YHHBEPCAIBHBIMU
PEryJSITHBHBIMU JCHCTBUSIMU:

- YMETb IUIAaHUPOBATh U BBIMIOIHATH
XUMHYECKUH SKCIEPHUMEHT
(IpeBpareHust OPraHNIeCKUX
BEIIECTB IIPH HArPEBaHUH,
MOJyYeHHE ITHIICHA U U3y4YeHHE
€ro CBOMCTB, KAUECTBCHHbBIC
peaKuuK Ha aJbACTUIbl, Kpaxmal,
YKCYCHYIO KUCIIOTY; I€HATYpaLHsI
0€JIKOB IpH HarpEBaHUH, [IBETHbHIE
peaknuu OeJIKOB; IPOBOJHUTH
peaxnuy HOHHOTO 0OMeHa,
OIIPEAETATh CPENY BOAHBIX
pacTBOPOB, KAYECTBEHHBIE
peaximu Ha cynbdaT-, KapOOHAT- U
XJIOPU/I-aHHOHBI, Ha KAaTHOH
AMMOHHUSI; peniaTh
9KCIIEPUMEHTANIbHBIC 331a4H1 110
TemaM "Metamisl" U
"Hemetasisl") B COOTBETCTBHHU C
MpaBUIaMU TEXHUKH O€3011aCHOCTH
IIpY 0OpaIIeHNH C BEIIECTBaMH U
71a00paTOPHEIM 000PYI0BAaHHUEM;
TIPECTABIATE PE3yIbTaThI
XMMHUYECKOTO SKCIIEPUMEHTA B
(dopme 3anmcu ypaBHEHUH
COOTBETCTBYIOIIMX peaKkuuii u
(bopMyIHpOBaTh BBIBOJIBI HA
OCHOBE 3THX PE3YJIbTATOB

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

Ha3BaHUM OPTaHUYECKUX
COEIMHEHUH 110
TPUBUAIBHOU U
MEKyHApOIHOMN
CHCTEMaTHYECKOU
HOMEHKJIaType.

3afaHus Ha COCTaBICHUE
TTOJTHBIX U COKPAICHHBIX
CTPYKTYPHBIX (popMyIT
OpPraHUYECKUX BEIICCTB
OTJENBHBIX KIIACCOB.
3amauu Ha OIpeeIIeHIe
TpoCTenTIel hopMyITBI
OpraHUYEeCKO MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOTO
cocrana (B %).

3agaHus Ha COCTaBICHHUE
YPaBHEHHUH XMMHYECKUX
peakuuii ¢ yyacTueM
OpPTraHUYECKUX BEIICCTB
HAa OCHOBaHUH X COCTaBa
¥ CTPOCHUSL.

3amaHus Ha COCTaBJIICHUE
YpaBHEHUH XUMHUYECKUN
peakuui,
WJLTIOCTPHUPYIOIIHNX
XUMHUYECKHE CBOICTBA C
Y4€TOM MCXaHU3MOB
MPOTCKaHUA JaHHBIX
peaKuuii ¥ TeHEeTHYECKO
CBSI3U OPTaHHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
Pacuernsbie 3amaun o
YpaBHCHHSAM PeaKIuii ¢
YYacTHEM OpPTaHHYECKUX
BEIIIECTB.

Jlaboparopnas pabota
«IIpeBpaiieHue
OPraHn4cCKuUX BEIIECTB
MIpU HarpEBaAHUMY.
IIpakTuko-
OPUCHTUPOBAHHBIC
3aJlaHus TI0 COCTABJICHUIO
XUMHYECKHUX PEaKIIi ¢
YYacTHEM OpPTaHHYECKUX
BEIIECTB, B T.4.
HCTIOJIB3YEMBIX JUIS UX
HUIACHTU(DUKAINA B OBITY H
IMPOMBIIJIECHHOCTH.
Jlaboparopnas pabota

« nentudukanus
OpraHuYeCcKuX
COEJMHEHUHN OTIENbHBIX
KJIaCCOBY.

KontponsHas pabora
«CTpoeHue 1 CBOMCTBa
OpraHUYECKUX BEILECTBY.
IIpaxTuxo-
OpPUCHTUPOBAHHBIC
TEOpEeTHICCKHE 3aTaHUS
Ha aHaM3 (PaKTOpOB,
BIUSIOIINX HA H3MECHEHHE
CKOpPOCTH XUMHUYECKOMN
peakuu. [IpakTuko-




T TIPUHSATHE ce0s U IPYTUX
JIIOEH:

— IPUHAMATH MOTUBHI U
apryMEHTHI IPYTUX JTIOJCH Ipu
aHaJIN3e PE3yIbTaToB
JeATEbHOCTH;

— MpPU3HABATh CBOC MPABO U
MPaBO IPYTHX JIO/CH Ha
OIINOKH;

OPHUEHTUPOBAHHBIE
3aJlaHUsl HA TPUMEHEHUE
npunuuna Jle-llarense
JIJISL HAXOKICHMS
HaIpaBJIEHUS] CMEILICHUS
paBHOBECHSI XUMUYECKOI
peaKkluy U aHaIu3
(haxTOpOB, BIUSIONINX HA
CMEIIeHNEe XUMHISCKOT0

PaBHOBECHS.

— pa3BUBATh CMOCOOHOCTH 3a/1aun Ha IPUTOTOBJICHHE

MOHMMATh MUP C TIO3ULMH PacTBOpPOB.

JIPYTOro 4eIoBeKa IpakTHKO-
OK Oz. B oGnactu —  cdopmuposaTh paszen 6: | OpUEHTUPOBAaHHbIE
ConeiicTBOBATH SKOJIOTHYECKOTO BOCIMTAHMS: | 1o rcrapemms: 0 XHMUUECKOH Tema 6.1, | pacueTHbIE 3a/1aHUs Ha
COXpAHCHHIO —  COPMEPOBAHHOCTS COCTABIBHOmEH pasiern 7: | MCHICPCHBIC CHCTEMEL,
OKpYKatoLen 5KOJIOTMYECKOM KYIbTYpbl, €CTECTBEHHOHAYYHOM KapTHHEI Tema 7.1 | HCHIONb3YEMbIC B 6“?030“
CpeLbL, NIOHMMaHHME BIUSHHUS MHpa, POJIM XMMHUH B TIO3HAHUH 1 IIPOM3BOACTECHHON
pecypcocoepeskent COLMAIBHO-3KOHOMHYECKUX ABIEHUI IPUPOJIEL, B ACATCIBHOCTH HEIIOBEKA.
f0, HPUMCHATE IPOILIECCOB HA COCTOSHHE (GOpPMHUPOBaHUH MBILLICHUS U Jlaboparopnas pabora
3HaHHA 00 HPUPOHON U COLUANBHON KYJIETYPbl JJHYHOCTH, €€ «IpuroToBerue
MSMEHCHIH CpeJIbl, 0CO3HAHKE TI06aNIBHOT0| (hYHKIMOHATLHOM IPaMOTHOCTH, pacTBOpOB.
Kinmata, XapakKTepa 3KOJOTHYECKUX HEOOXOIMMOIA /1715l peleHH st
TIpUHIIAIIBE npo0iem; MPaKTHYECKUX 33134 U
GepexauBoro _ 5KOJIOTMYECKH 0OOCHOBAHHOTO
TIpOM3BOACTEA, Tiannipanante § OTHOILEHHUS K CBOEMY 3[J0POBbIO
aexTHBHO OCYIIECTBIICHHE NICHCTBHUI B PIDOTHOf opee,
eHCTBOBATS B OKpYKaloweH cpenie Ha ocHoBe ’
S 3HAaHUA HeNei yCTOHUnBOro — yMeThb coOII0IaTh NpaBmJIa
P— Pa3BUTHS YENOBEUECTRA,; DKOJIOTHUECKH LIENIECO0GpasHoro

aKTHBHOE HEMPUSTHE NOBeJICHHs B OBITY M TPYI0BOIi

NEeNCTBUMH, MPUHOCSIIMX BPEN | JAESATENLHOCTH B IENSAX COXPAHEHHUS

OKpYKaIOILEH CpeIE; CBOETO 3/I0POBbS M OKPYIKAIOIIEit

—  yMeHue nporHosuposar, | PUPOHOM CPEIbI; yHUTHIBATH

HEGIATOTpHATHEIE OMAacCHOCTh BO3/IEHCTBHS Ha KUBBIE

sKonorudeckue nocienacrpus | OPTaHUMBL OLPEICICHHBIX

NpeANpPUHUMAEMBbIX JTE€HCTBUH, BEIICCTB, TIOHAMAad CMHVCH

IPEIOTRDAITIATS WX; MOKa3aTeNA NPeCIbHOM

JIONTYCTUMOM KOHIEHTpAIUH

— pacIIupeHue OmbITa

JNIeATETBLHOCTH KOOI HIECKOi

HaNpaBJIeHHOCTH;

— OBJIaJICHUE HABBIKAMHU

y4eOHO-HCCIIEI0BATENBCKOI,

MIPOEKTHOM M COLMAIILHOM

NeATENHHOCTH

N3ydeHne TUCUUIUIMHBI 3aKaHYMBAETCSI UTOIOBOM KOHTPOJIBHOU paboToii (2 cemectp).
3. Tunosble 3aJaHusl AJS NPOBEICHHUS TEKYLIEro KOHTPOJIS, KPUTEPUH M IIKAJbI
OlLICHUBAHUMA

3.1. Tecr
Ilpumepnvie mecmosvie 3a0anusi NO PA3HbLIM MeMAM
1. Onpenennre, aTOMBbI KAKHX JIBYX U3 YKAa3aHHBIX B PSIy 3JIEMEHTOB B OCHOBHOM COCTOSIHUM
coJepKaT OJMH HeCNAPEHHbIH 3JIEKTPOH. 3anuIINTe B MOJie 0TBETA HOMepa BbIOPAHHBIX

JIEMEHTOB.
A.S
b. Na
B. Al
I'. Si

A. Mg




2. W3 yka3aHHBIX B PSly XUMHYECKHX JJI€MEHTOB BbIOepHTE TPHU 3JIeMEeHTa-MeTajlla.
Pacnosio:xxurte BbIOpaHHBIE 3J1EMEHTHI B IOPS/AKE BO3PACTAHNS BOCCTAHOBUTEJIbHBIX CBOWCTB.
3anummnTe B MOJie 0TBETA HOMePa BHIOPAHHBIX 3JIEMEHTOB B HYKHOM MOCJ1€10BATEJIbHOCTH.

A.S

b. Na

B. Al

I.Si

A.Mg
3. I3 unciia yka3zaHHBIX B Psijly 3JIEMEHTOB BbIOepHTE 1BA 3JIeMEHTAa, KOTOpPbIe B COeTHHEHHHU
¢ KHCJOPOAOM MNPOSIBJSKT CTelneHb OKHCcJeHMs +4. 3anumuTe B MoJe OTBeTa HoOMepa
BbIOPAHHBIX BElIECTB.

A.S

b. Na

B. Al

I.Si

A.Mg
4. I3 npe1s10:KeHHOT0 NepeYHs BbIOepuTe 1BA COeIMHEHUS], B KOTOPBIX MKy MOJIEKYJIaMHu
o0pa3yeTcsi BOIOPO/IHAA CBSA3b.

A. Bozmopoaa

b. meranomna

B. Tonyona

I'. meranans

J1. MeTaHOBOM KHMCJIOTBI
5. B npoOupky ¢ pactBopom cosin X 1060aBuJIM pacTBOp BemlecTBa Y. B pesyabrare peakuuu
Ha0JII01a,11 00pa3oBaHue 0eJI0ro 0cajaKa.

N3 npensioxkeHHOro nepevyHsi BenecTs Bbi0epuTe BemectBa X U Y, KOTOPble MOTYT
BCTYNATh B ONMCAHHYIO PeaKIHIO.
. OPOMOBOIOPO.T
aMMHaK
HUTpAT HATPUS
okcup cepsi(IV)
XJIOpUJ ATFOMUHUS

HOowT >

3anummTe B OTBET 6YKBI)I, PacCIIOJIOXKUB UX B IMPABHUIIBHOM HOPSAAKE

X Y

6. YcraHoBMTe COOTBeTCTBME MeKIy Ha3BaHMeM BellecTBAa M KJIAacCOM/TPYNNoOM, K
KOTOPOMY(-0i1) 3TO BeleCTBO MPUHALJICHKHUT.

HA3BAHHUE KIIACC/T'PVIIIIA
A) pubo3za 1) MoHOCaxapuIbI
b) tpuonear rauuepuna 2) nonucaxapuisl
B) rmunmnriaunuH 3) menTub

4) KUpHI

3anumuTe B TabauIly BoIOpaHHbIE UG PHI TOJI COOTBETCTBYIOIMMU OYKBaMHU.



7. 3 npeas10:KeHHOT0 NepevyHsi Bbi0epuTe 1Ba BellleCTBA, B MOJIEKYJIaX KOTOPBIX €CTh aTOM
yrjiepoaa B Sp>-ruépuaHoOM COCTOSIHHH.

A.0OeH30n

b. Tonmyon

B. nmponien

I'. 6yraguen-1,3

/1. MypaBbuHas KMCIIOTa

8. 13 npens10:keHHOr0 NMepevHsl BbIOepHUTe BAa BelleCTBA, ¢ KOTOPHIMH pearupyert XJOpH/
(¢penuniammoHus B pacTBope.

A.TUIPOKCH] HATPUS

b. consiHas kuciora

B. HuTpar cepebpa

I'. ykcycHas kucimora

J1. yrinekuciblii ra3

9. YcraHoBHTE COOTBETCTBHE MEXKIY peardpyrwiUMH BeHIeCTBAMH W OPraHHYeCKHM
NPOAYKTOM, KOTOPBIii MPeUMYIIIeCTBEHHO 00pa3yeTcsl NPH B3aUMO/eiiCTBMHU ITHUX BelleCTB:
K KaXI0il MOo3uIMU, 0003HAYEHHON OYKBOH, Moa0epuTe COOTBETCTBYKIIYI) NO3MLMIO,
0003HaYeHHYI0 HU(Ppoii.

PEATUPYIOUIUE BEII[ECTBA ITPONIVKT B3AUMOJEHCTBHA
A) nponan u 6pom 1) 1-6pomnponan

b) nuxnomnpomnan u 6pom 2) 2-GpomIipornaH

B) nponen u 6pomHuas Boga 3) 1,3-nubpommpornan

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

5) 1,2-pubpomnporniex
6) OpOMIIMKIIONpONaH

3anuiuTe B OTBET LUU(]PHI, pACIONIOKUB UX B MOPSAIKE, COOTBETCTBYIOIEM OYKBaM.

A b B I

10. YcranoBure COOTBETCTBHE MEXKIYy  pearupyrolumMu BellleCTBaMU u
YIJIepO0COAepKAIUM TPOAYKTOM, KOTOPbI o0pa3yercsi NHpPH B3aMMOACHCTBHM 3THX
BeHIECTB: K KaXJI0i NO3MIUHN, 0003HAYEeHHOl OYKBOH, moadepuTe COOTBETCTBYIONIYIO
MO3ULMI0, 0003HAYEHHYI0 HU(POIi.

PEAT'MPYIOUUE BEIECTBA ITPOIYVKT B3AUMOJEHCTBHUA
A) npomanon-1 u okcua meau (1) 1) mpomanaib
b) mpomanon-2 u okcua meau (1) 2) aneroH

B) nponanoin-2 u MypaBbuHas KUCI0Ta 3) npomneH
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I') nponuH 1 Boja 4) m3onponaHo
5) mpomnunanerar
6) uzonponwipopmuaT

3anuiuTe B OTBET LUU(]PHI, PACIOJIOKUB UX B OPSAJIKE, COOTBETCTBYIOLIEM OyKBaMm:

A b B I

11. ¥YcraHoBuTe COOTBeTCTBHE Mexay ¢opMyoii BemecTBa M CTeNEHbI0 OKHMCJIEHHUSA
yIJiepoaa B HEM: K KaK10H MO3UIUH, 0003HAYEHHOI 0YKBOIi, Mog0epnTe COOTBETCTBYIONIY IO
NMO3ULMI0, 0003HAYEHHYIO HU(POIi.

®OPMYJIA BEIIECTBA CTEITEHb OKMCJIEHU S
A) NasC 1) —4
B) CH:Cl, 2) 3
B) CH30OH 3) 0
') (CH3)sN 4) =2
5) +4
6) +2

3anummuTe B OTBET I_II/I(prI, PAcCIIOJIOKHNB UX B IIOPAAKE, COOTBCTCTBYIOIICM 6yKBaM3

A b B r

Omeemul ha mecmbol:
1 2 3 4 5 6 7 8 9 10 11

5,B |B,JB| AT | B, | b | 143 | B,B | A B | 2345|1262 | 13,44

Kpumepuu u wikana oyenueanus

MaxkcuManbHOE YUCIIO OAJJIOB, KOTOPOE MOKHO TOJYYHThH 33 MPaBUIBLHOE BHITIOJHEHUE
BCEU TecTOBOM paboThI, cocTaBisieT 16 6amnoB. TectoBeie 3aganue Ne 1,2,3,4,5,7,8 oneHnBaroTcs
1 6ammom, TectoBbie 3aganus 6,9,10,11 onenuBaroTcs 2 6anmamu, eclid JAOMyIIeHa OHa OITHOKa
3ajJaHue oneHuBaercs 1 0axmom.

Ikana oueHNBaHUA ITpoueHT BHINOJIHEHUS
«OTJIMYHOY 85 % u Gonee
«XOPOIIIOY 70-84 %

«yOBJIETBOPUTEIILHO» 50-69 %

«HEYJIOBJICTBOPUTEITHLHOY meHee 49 %
3.2. 3apaun

IIpumepnvie 3a0auu no pasHvim memam OUCYUNIUHBL

3agauya 1. Onpenenuth Gpopmyiy BemecTBa, eciuu oHO coaepxkuT 84,21% Cu 15,79% Hu
MMEET OTHOCUTENIBHYIO IJIOTHOCTH 110 BO3AYXY, paBHYIO 3,93.

Pemenue 3agaum 1:
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1. Ilycts macca BemiectBa — paBHa 100 r. Torga macca C Oynet paBaa 84,21 r, 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 (momHOokuM Ha 4) = 4. 9.
Taxum o6Gpazom, pocteiimras popmyina — CsHo.

4. Tlo OTHOCUTENHHOM MIIOTHOCTH PACCUUTAEM MOJISIPHYIO MaccCy:

M = Dgosn) * 29 = 114 r/momnb.

Momsipaas Macca, cOOTBeTCTBYMoIIas mpocreimeid popmyne CsHo — 57 r/mons, 310 B 2 pasa
MEHBIII€ UICTUHHO MOJISIPHOM MacCHl.

3HauuT, uctuHHasg popmyna — CgHas.

3amaua 2. Onpenenuts GOpMyITy aTKHHA C TUIOTHOCTHIO 2,41 I/11 MpU HOPMAIILHBIX YCIIOBUSX.

Pemenne 3axaum 2:

Oo6mas popmyna ankuHa ChH2n— Kak, mmest ImoTHOCTS Ta3000pa3HOTo alIKMHA, HAWTH €T0
MouspHyto Maccy? [1moTHOCTE p — 3T0 Macca 1 nmuTpa raza npu HOpMaJIbHBIX YCIOBHSIX.

Tak kak 1 Monb BemecTBa 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.

Janee, coctaBuM ypaBHEHUE, CBS3BIBAIOIIEE MOJISIPHYIO Maccy U n:14 en—2 =54, n=4.

3HauuT, ankuH umeet popmyny CsHs.

3anaua 3. B npupoge okoso 76 % Bcex aTOMOB XJIOpa UMEIOT OTHOCHUTEIIbHYIO Maccy 35, a
24 % — 37. Yemy paBHa OTHOCHTEIbHAs aTOMHAas Macca xjopa?

Pemenne 3anaun 3:

3HayeHHEe OTHOCHUTEIBHOW aTOMHOM MacChl XJopa, MpuBeAeHHOe B llepmoamueckoit
tabnuiie, sBuseTcs cpeaqHuM. [1o 1aHHBIM B yCIIOBUM 33aJla4ll OTHOCUTEIBHBIM aTOMHBIM Maccam
M30TOIOB U UX COJICPKAHUIO MOYKHO BBIYHCIIUTH 3TO CPEIHEE 3HAUCHUE:

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

3agaua 4. Beruuciaute maccy ra3oB npu H.y.: a) 200 1 xjopa, 0) 1,8 11 cepoBogopona
Pemienne 3axaum 4:

Pacu€t macchl ra3oB BeI€M 4epe3 KOJIMUYECTBO BEIIECTBA.

OtBert: a) 633,21;6) 2,73 T

3anaua S.

ITpu pactBopennu 10 r rugpokcnaa Hatpus B 250 r BoJbl TemnepaTrypa nosbicuiacek Ha 9,7 K.
Onpenenure sHTaIbNUIO pacTBopeHuss NaOH, npuHumas yJenbHy0 TEIIOEMKOCTh €y0 pacTBOpa
paBHOM yeNnbHOH TeroeMKocTH Boibl (4,18 JIx/(1-K)).

Pemenne 3axaum S.

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

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

2) IlepecuntsiBas 51y Benuuuny Ha 1 Mmoas NaOH (M = 40 r/moJib), momydaeM SHTAIbITHIO
pacTBOpPEHUs CO 3HAKOM MHUHYC, TaK KaK TEIUIO BbIIEISAETCS:
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3agaua 6. IIpu pactBopenun 360 r xnopuaa HaTpust B ogHoM JuTpe Boasl npu 20 °C
00pa3oBaJicsl HACBIIIEHHBIA PACTBOP MIIOTHOCTHIO 1,2 KI/1.

Boruncnute koahPUIEeHT pacTBOPUMOCTH XJIOpHUIa HATPUS B BOJIE IIPHU ATOM TeMIeparype,
€ro MacCOBYIO JIOJIO B HACBHIIIEHHOM pPAaCcTBOPE U MOJISPHYIO KOHIICHTPAIMIO HACHIIIEHHOTO
pacTBopa.

Pemienue 3amaum 6.

1) Macca omnoro nutpa Boabl paBHa 1 kr, wim 1000 r. Ecnm B ogHOM NUTpe BOBI
pactBopsiercs 360 r Bemectsa, To B 100 r — 36,0 r. CiienoBatenbHO, KO3 (OUIMEHT paCTBOPUMOCTH
xsiopuna Hatpusd ripu 20 °C pasen 36,0.

2) Macca HachIlIIeHHOTO pacTBopa paBHa 1360 r, macca conu B HeM 360 T, clie10BaTeIbHO
MaccoBasi J10J1s XJIOpUa HATPHUS B HACBIILIEHHOM pacTBOPE paBHa!

3) O0beM MONy4aeMoro IpH JaHHBIX YCIIOBHSX HACBHIIIEHHOTO pPacTBOpPa COCTaBISET
1,36 : 1,2 = 1,13 1. Momspuass macca NaCl paBHa 58,5 1/MOJb, CIeIOBATEIIEHO KOJUYECTBO
XJIOpUJIa HaTpHs B pacTBOpe paBHO 6,15 Mok (360:58,5). Beruucisiem MOJISIPHYIO KOHIIEHTPALTUIO
HACBIIIEHHOTO pacTBOpa:

3agaua 7. Koogounument pacrBopumoctu HUTpara kaius B Boje npu 60 [1C pasen 110.
Kaxkas macca 3Toro BemiecTBa pacTBOpsieTCs IpH JaHHOM Temriepatype B 500 mur BoABI U yemy
paBHa Macca MoJy4aeMoro HachIIIEHHOTO pacTBopa’?

Pemenne 3agauu 7. Macca 500 mi Bozst coctaBiusiet S00 r. Koaddunuent pacrBopumoctu
(110) noxa3bIBaeT Maccy BellecTBa, Kotopas pactBopserca B 100 r Boapl, cnegosarensHo B 500 r
BoJI6I pacTBOpsieTcst 550 T KNO3. Macca noiny4eHHOro HachIIeHHOTo pacTBopa Oyaet pasHa 1050
r, uiau 1,05 kr.

3agnue 8. 3aKOHUUTH YPABHEHUSI PEAKIIUNA:
a) Ge + HNO3z —
6) Sn + HNO3z —
B) Sn+ KOH —
r) Pb + KOH —
1) PbO2 + HCl —
Pemienne 3axauu 8:
a) Ge + 4HNO3 — GeO2| + 4NO21;
0) Sn + 4HNO3 — H2SnO3| + 4NO21 + H20;
B) Sn +2KOH — K>SnO2 + H21;
r) Pb + 2KOH — K2PbO> + Ha1;
1) PbO2 + HCI — PbCls + 2H0.

3ananue 9. 3aKOHUNUTH ypaBHEHHS PEAKIIHI:
a) Pb304 + Kl + H2SO4 —
0) SnCl + FeClz —
B) SNCl> + KoCr207 + H2SO4 —
r) Pb30s + Mn(NO3z)2 + HNO3 —
1) Pb(CH3:COO). + CaOCl; —
Pemenne 3axaun 9:
a) Pb3O4 + 2KI + 4H2S04 — 3PbSO4 + K2SO4 + |2 + 4H20;
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0) SnCl2 + 2FeCl3 —SnCls + 2FeCly;

B) 3SNCl2 + K2Cr207+ 7H2S04 — Cr2(S0O4)3 + SNCls + 2KCl + 2Sn(SO)2 + 7H20;
r) 5Pb304 + 2Mn(NOs3)2 + 26HNO3 — 15Pb(NO3)2 + 2HMnO4 + 12H,0;

1) 2Pb(CH3COO0)2 + 2Ca0Cl; + 2H20 — Pb(CH3COO)4 + PbCls + 2Ca(OH)..

3agaua 10. Onpenenute Maccy xsopoBoaopoaa B 400 Mt pacTBopa COJISTHOM KHCIOTHI C MaCCOBOU
noieit 0,262 u mnotHOCTHIO 1,13 /M.
Pemenue 3amaun 10 . [Tockonbky 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 00beM 78%-HOT0 pacTBOpa CEpHOM KHUCIOTHI ¢ IIIOTHOCTHIO 1,70 T/Mi1 HamO
B3ATh 11 ipurotoBieHust 500 My 12%-Horo pacTBopa cepHOIl KUCIOTHI C IIIOTHOCTHIO 1,08 1/Min?

Pemenue 3axauu 11. /{5 nepBoro pacteopa uMeeM:

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

Jl11st BTOporo pacTBopa uMeeM:

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

[TockonbKy BTOpO# pacTBOp TOTOBUM M3 MEPBOT0 JOOABIEHUEM BOJIBI, TO MacChl BEIIECTBA
B 000MX pacTBOpax oJMHAKOBHI. Haxoanm mMaccy BeriecTBa BO BTOPOM PacTBOpeE.

Nzwz,=mz/ (V2

p2) IMEEM:

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

Macca BemiecTBa B IIEpBOM pacTBOPE TaKKe paBHa My = 64,8 2.

Haxomum 00beM niepBoro pacteopa. M3 wi = my / (V1 * p1) umeem:

Vi=my/ (w1 ep1) =64,82/(0,78 « 1,70 o/mn) = 48,9 ma.

3anpaua 12. Onpenenute maccy KOH, HeoOxoaumyro ajist mpuroTtoBieHus 4 1 2 M pactBopa.
Pemenue 3axauu 12. /{751 pacTBOPOB ¢ MOJISIPHOI KOHIIEHTpAIMEH UMEEM:
c=m/(M-V),
T7Ie ¢ — MOJIApHAas KOHIEHTpaIusi,
M — Macca BeIlecTBa,
M — MousipHast Macca BEIIECTBa,
V — o0Obem pacTBopa B IMTpax.
Otcromam =c * M * V(1) = 2 monv/n * 56 2/monv * 4 1 = 448 2 KOH.

3apa4a 13 CkoibKO rpaMMOB KHCIOPOAa MOXHO MOJIYYUTh MPU HArpeBaHUM 25 T IepMaHraHara
KaJINsl, €CJI PEAKLIMsI pa3JI0KEHUsI MPOTEKAET C BBIXOAOM 86% ?

Pemenne 3amaum 13. Beixon peaxiuu # omnpenensieTcsi Kak OTHOLICHHE MPaKTUYECKU
MIOJIYYEHHOHN Macchl IPOAYKTa K TEOPETUUECKON Macce, pacCCUMTAaHHOM 110 YPaBHEHUIO PEAKLIUU:

7 = (Mupaxm | Mpeop) * 100%

Boixon gaH B ycloBMM 3ajjauM, a TEOPETHUECKYIO MacCy KHUCIOpOJa paccuuTaeM I10
YpaBHEHHIO PEAKINU:

2KMnOs = KxMnO4 + MNnO2 + O21.

V(KMNnO4) = m(KMnQO4) /M (KMnOg4) = 25/ 158 = 0,16 mois.

B ypaBHeHuu peakuuu pasnoxkeHus kodpouuueHt nepen O2B 2 pa3a MeHbIIE, YeM
koapumuent nepex KMnO4, mo3TOMY KOTMYECTBO BEIIECTBA KUCIOPOAA TAKXKE B 2 pa3a MEHbIIIE:

v(02) = v(KMnOg4) / 2 = 0,08 moso.

TeopeTnueck BO3MOKHAs Macca KUCI0poia

Meeop(O2) = V(O2) * M(O2) = 0,08 « 32 = 2,56 (7).

CoryiacHO ypaBHEHUIO PEeaKIun
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u3 2 Monb (2 * 158 =316 1) KMnOg4 o6pasyercs 1 mois (32 1) Oy;

3 25 r KMnO4 ->>- x T Oo.

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

[TpakTHUecKyro Maccy KHCIOPOa HaX0IUM, YMHOXasl TEOPETHUYECKYIO Ha BBIXOI:
mnpakm(OZ) = mmeop(OZ) °n= 2,56 . 0,86 = 2,2 (2)

OTtBet: 2,2 T O2.

3agaua 14. Onpenennre Maccy yKCyCHOW KMCIIOTBI U MAacCy 3TaHOJa, KOTOPble HEOOXOAUMBI IS
nosryyenus 30,8 T aTwiianerara.

Pemenune 3agauun 14:

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

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

W13 ypaBuenwus BuaHo, uro v(CH3COOH) = v(CH30H) = v(CH3COOC>Hs) = 0,35 monw.
3nas M(CH3COOH) = 60 r/monb 1 M(C2HsOH) = 46 r/mMo:b,

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.) KUCIOPOJa, HEOOXOAUMBIN /Uil CokuraHus 1 kr OyTraHa.
Pemenue 3axaum 15. Haxoaum konnuectBo BeriectBa 0yrana CsHio, ecim M(CsHio) = 58
T/MOJIb:
v=m/M = 1000 &/ (58 e/mons) = 17,24 monv.
3anucpiBaeM ypaBHEHHUE PEAKIIUU:

ITo ypaBHEHHIO peaKkIMK HAXOIUM KOJIMYECTBO BernecTBa kuciaopoaa: x = V(02) = 17,24 «
13/2 = 112,1 mone.
Haxoaum o6beM kuciopoa: V(0z) = v e Vv = 112,1 + 22,4 = 2510 7 = 2,51 23,

Kpumepuu U wKana OyeHuBaHusl

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

«YIOBJIETBOPHUTEIHHO» | 3alMCAaHbI HE BCE HEOOXOAUMBIE IS PEIICHHUS] XUMUYECKHE
COEJMHEHHUS WIH (HYOPMYJIBI

«HEYAOBJICTBOPUTCIHLHO» Pemenue 3amaun noJHOCTBIO HEBCPHOC NJIn OTCYTCTBYCT.

3.3 lIpakTruyeckune 3aaHus
IIpumepnsiii nepeuenv npaxmuyeckux 3a0aHULl N0 PA3HLIM MeMAM OUCYUNTIUHBL.

IIpakTnueckoe 3axanue 1. 3a7aHue HA UCIOJIB30BAaHME XMMHUYECKOW CHMBOJMKU M Ha3BaHUM
COEIMHEHUI IO HOMEHKJIaType MEXIYHapOIHOIO COK3a TEOPETUUECKON U NPUKIAJIHON XUMHUH U
TPUBHAJIBHBIX HA3BaHWUU I COCTABICHUS XHUMHUYECKUX (OPMYJT ABYXaTOMHBIX COCIUHEHHN
(oxcuI0B, CyNb(UI0B, THAPUAOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COEAMHEHUH OT/IENIbHBIX KJIACCOB.
1. IpuBenuTe npaBuiabHOE Ha3BaHue coau Ba(HCOz3)2

A — ruapokapboHaT Oapus;


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
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b — runpocunukar Gapus;
B — nurunpokap6oHat 6apusi;
[' — nuruapocuukat Gapus
2. YkaxkuTe npaBuiibHoe Ha3BaHue BelecTBa FeOHSO4:
A —ruapocynbpar xenesa (I11);
b — cynbdat runpokcoxenesa (I1);
B — cynbdat ruapokcoxenesa (I11);
I' — cynsdut rugpokcoxkenesa (I1I).
3. lIpuBeguTe MOJIEKYJIAPHYIO (hOPMYJTy A30THCTON KUCIOTHI:

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

4. IpuBenuTe NpaBu/ibHOe Ha3Banue BemectBa HSOz!
A — cepHHCTas KHCIIOTA;
b — cepnas kucinora;
B — cepoBoiopoHas KUCIo0Ta;
I' — okcup cepst (IV).
5. YkaxkuTe MoJIEKYJISIPHYIO (h)OPMYJTy CEPOBOIOPOIHOI KHUCIOTHI:

A — H2S0s3;
b - H2S;
B — H2SOyq;
I' — H2S,0s.
Omeemol:
1 2 3 4
A A A A b

IIpakTHyeckoe 3aganMe 2: 3aJaHW€ Ha COCTABJICHUE MOJICKYJISPHBIX U HMOHHBIX pEaklHil ¢
y4acTHEM KHCIJIOT, OCHOBaHUH U COJICH, YCTAHOBJICHNE U3MEHEHUS KUCIOTHOCTU CPEIBI.

1. CocTaBbTe MOJIHOE M KPAaTKOe HMOHHbIC YPAaBHEHHs, ONHUCHIBAIOIINE B3auMOJeiicTBHE
KPeMHHEBOI KMCJIOTHI M THAPOKCH/IA KAJIUsI B BOJAHOM pacTBOpe.

MonekysipHOE ypaBHEHHE:!

H2Si03 + 2KOH = K3Si03 + 2H;0.

KpemMHueBas KucioTa - OJIMH U3 PEAKUX MPUMEPOB HEPACTBOPUMBIX KHCJIOT; 3alIMCHIBAEM B
mosekyisipHo popme. KOH u K>SiO3 numiem B nonnoit popme. H20, ecTecTBEHHO, 3aKChIBacM
B MOJICKYJISIPHOH (opme:

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

BunuMm, 94T0 HOHBI Kayusi HE U3MEHSIOTCS B X0/ peakiuu. J[aHHbIe YacTHIIB HE TPUHUMAIOT

y4acTus B MPOIIECCE, MBI IOJDKHBI YOpaTh UX U3 ypaBHeHus. [lomydaem nckomMoe KpaTkoe HOHHOE

ypaBHEHHE:
H2SiOs + 20H" = SiOs? + 2H-0.

2. Oxcua meau (II) pacTBopuiu B cepHoii kuciaore. Hanumure 1moJjiHoe U KpaTkoe HOHHbIE
YPABHEHUS JAHHOM peaKkuuH.

Omegem:

2H* + SO4% + CuO = Cu?* + SO4% + H20

2H* + CuO = Cu** + H0
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3. C noMo1IbI0 HOHHBIX YPABHEHHM A ONMIINTE B3aUMO/IeficTBHE IUHKA C COJISTHOM KUCJIOTOM.
Omeem:

Metaiel, cTosilIME B psALy HANpPSOKEHUH JieBee BOJOPOJAA, PEarupyroT C KUCIOTaMHU C
BbIIETICHUEM BoJlopoja (crenuduueckre CBOMCTBA KHUCIOT-OKHCIUTENEH MBI ceiiyac He
o0cyxaaem):

Zn + 2HCI = ZnCl + Ha1.

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

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

IIpakTnueckoe 3amanue 3. 3aJaHusg Ha COCTABIICHWE YpPAaBHEHHMH XHUMHYECKHX pPEaKIUH C
y4acTHEM OpraHMYECKHUX BEIIECTB HA OCHOBAHUHU UX COCTaBa M CTPOCHHS.

1. HanuuuTe ypaBHeHHs pPeaKiuii, C IOMONIbI0 KOTOPBIX MOKHO OCYIIIeCTBUTH CJIeAyIolIHe
npeBpalieHus:

B ypaBHEHMSIX TpUBEAUTE CTPYKTYPHBIE (POPMYITBI OPraHUYECKUX BEIIECTB.

Omeem: HanucaHbl ypaBHEHUS Peakiivii, COOTBETCTBYIOIINE CXEME MPEBPAILICHUIA:

2. Hanuiure ypaBHeHNsl PeaKIuii, ¢ IOMOIIbI0 KOTOPbIX MOKHO OCYIIIECTBUTH MPeBPallleHUsl:

[Ipu HanMcaHuy ypaBHEHUH peakIMii UCTIONB3YITE CTPYKTYpHBIE (POPMYJIbI OPIraHUYECKUX BELIECTB.
Omeem: HanucaHbl ypaBHEHUS peaklivii, COOTBETCTBYIOIINE CXEME MPEBPAILICHUIA:
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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. KonrpoJabHas padora
Ilpumepnvie 3a0anust 0151 KOHMPOJILHOU PpabOMbl
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
(6os1ee TOYHO: 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 KOJIbIIA:
1-CH3, 2-NO2, 4-NO2, 6-NO2, ocraibubic 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 cTpykTypHbie (popMyJibl U HazoBuTe M0 HOMeHKJIaTtype UIOITAK
BCe IUIOCKOCTHBIEe n3oMepbl CsHio.

IIpumep pemieHus 3aaHus:

Anxensl CSH10 (¢ BO3MOXHOH IMC-TpaHC-U30MepHUei):

IlenTeH-2. CH3-CH=CH-CH2-CH3

I'eomeTpuyeckne U30Mephl:

. LUC-TIEHTEeH-2 (METUJ U TUJI 110 OJHY CTOPOHY OT JIBOMHOM CBSA3M)

. TpaHC-TIeHTeH-2 (METUJI U 3TUJI 110 pa3HbIE CTOPOHBI)

2-MeTHJI0YTeH-2. (CH3) 2C=CH-CH3 — HeT Te€OMeTpUUYECKON N30MepuH, T.K. 0JIuH 13 aToMoB C npu

JIBOMHOM cBs3M UMeeT jBe oxuHakoBble rpynmnsl (CH3 u CH3).

3-MeTHI0yTEeH-1 (CH3) 2CH-CH=CH2 — HET [UC-TPaHC.

IlenTen-1. CH2=CH-CH2-CH2-CH3 — HET IIIC-TPaHC.

2-MeTHA0yTeH-1. CH2=C (CH3) ~CH2-CH3 — HeT 1uc-TpaHc (y ogHoro C aBe 0AMHAKOBBIE TPYIIIBI

H, y npyroro — CH3 u CH2CH3, HO onuH u3 aromoB C JOBOMHOMN CBSI3U CBSI3aH C JBYMs

OJIMHAaKOBBIMU H — HeT m3oMepoB).

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

Mermnuukiao0yran. Eciu CH3 u H nHa onHom C — HeT M30MepHHM, HO MOKHO TO Pa3HOMY

pacnionarate CH3 oTHocuTenbHO IuiockocTH Koibla? Ho muc-TpaHc n3oMepHst MOSBISETCS

npu 1,2-nu3aMenéHHbIX HUKJIONEeHTAHAX/IMKJI00yTaHAX. . s C5H10: 1,2-

AUMETWIHMKJIONPONAH — UMEeT ULuc- U TpaHc-uzomepbl (HOo 310 CS5HI10? IlpoBepum:

nukionporan C3H6 + 2 metuna = C5SH10, na).

HN3omepsl ¢ 1BOHHON CBA3BIO MJIM LIUKJIOM, HMEIOLIME FeOMEeTPUYECKYI0 H30MEPHIO:

. IUC-TICHTCH-2

. TPaHC-TIEHTEH-2

. 1uc-1,2- TMMEeTHITIUKITOTIPOTIaH

. TpaHc-1,2- TMMeTHIIIKIONPOTaH
OT1BeT (MpUMepbI HA3BAHUI 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 IUIOCKOCTH 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 (tukiorekcaH)

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 TemIeparypa WIM HEMHOTO BBHIIIIE,
aTMoc(epHoe aBieHue.

Bapuanm 2
1. Hamummre  cTPYKTYpHble  GopmMyJbl  cOeAUHEHMIi:  2-MeTHJI0yTaHOBasi
KHCJI0Ta; 1,2-THXJI0OPIpPoneHa; 0-KCHI01; 2-MeTHJITeKCAHO0JI-2.
a) 2-MeTWIOYTAHOBAs KHCJIOTA
(M30Mep BaJepUAHOBOM KUCIIOTBHI)
CHs—CH>—CH(CH3)-COOH
(CHs;—CH>—CH(CH3)-COOH)
Hywmepanus ¢ kapOOKCUIIBHON 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. JlabopaTopnas padora
Ilpumep nabopamopnoii pabomol
JlabopaTopHas padora «IIpurorosiieHue pacTBOpoOB».

Llens  pabomul: IpUOOpPETEHUE  HABBIKOB  IPUTOTOBIEHUS  PAacTBOPOB  3aJIaHHOM
KOHLEHTPALlUK, BBIPAXEHHOW pPAa3MYHBIMU croco0aMu, M3 CyXod coiau wuiaum  Oosee
KOHIICHTPHPOBAHHOTO PAacTBOPA.

Obopyoosarue u peakmusvl. KOHUIECKHE KOIObI Ha 250 M, TEXHOXHMHUYECKHE BECHI,
¢unbTpoBanbHas Oymara, MepHble LWJIMHJIPBI, HA0Op apeoMeTpoB, MepHbIe K0JIObl Ha 100 m,
cyxue conu, Harpumep NaCl, KCI, Na.COs, BaCl, CaClz, CuSOa.

TEOPETUYECKUE TTOSACHEHUA

KonnenTpanus pacTBopa- 3TO OTHOCUTEIBHOE COJEpkKaHHE PACTBOPEHHOI'O BELIECTBA B
pacTtBope. Jls BbIpaykeHUsl KOHUEHTPALUK PaCTBOPOB CYILIECTBYET JIBa CIIOCO0A.

1. 0onesoii cnocob:

a) mMaccoBasl JOJsl BEIEeCTBA @, Oe3pa3MepHasi BeMYMHA WM BBIPAXKACTCS B MPOIICHTAX,
BBIYUCIISIOT 110 hopMmyIie
_ m(e - aa) 100

m(p - pa) %
rae m(6-6a), Macca BEIIECTBA, 2 ;
m(p-pa), Macca pacTBopa, 2.
0) MoJlbHas JOJIA ), BEJIMYMHA Oe3pa3MepHasi WM BBIPAKAETCS B MPOLIEHTAX, BHIYUCIISIOT

w

o ¢hopmyse
_ v(e - 8a) 100
Vv, tv, +... %

T7€ V(6-6a), KOINYECTBO BEIIECTBA, MOJIb;
vitvet..., CyMMa KOJIMYECTB BCEX BEIIECTB B pACTBOPE, MOJIb.
B) 0ObEeMHas1 JI0JIs ¢, BeIMYMHA Oe3pa3MepHasi WM BBIPAKAECTCS B MPOLICHTAX, BRIYUCIISIOT
o gopmyne
_ V(g- ga) o1

00
V{(cmecu) %

rae V(s-6a), 00beM BelIeCTBa, J;
V(cmecu), 00beM cmecH, Ji.
1. konyenmpayuoHmwill cnocoo:
a) MoJisipHast KoHueHTpauus Cwu, Moab/11, BBIMUACISIOT 110 opMyIie
— v(6-6a)
V(p- pa)
T7e V(6-6a), KOJIMYECTBO BEIIECTBA, MOJlb;
V(p-pa), 00beM pacTBoOpa, .
0) HopMasbHas KoHUEeHTpauus Cy, MO/, BBIYUCISAIOT 110 opMyIie
_ v(3k8)
V(p- pa) WIN CH :Z.CM
re v(9K8), KOIMYECTBO BEIIECTBA YKBUBAJICHTA, MOJlb,
V(p-pa), 00beM pactBopa, 7;
Z, GakTop SKBUBAJICHTHOCTH.
B) MossuTbHAs KoHIeHTpanus Ch, Mob/Ke, BRBIYUCISIOT 10 (popmyrie
_ v(e- eq)
m(p- a)
71 V(6-6a), KOTUYECTBO BEIECTBA, MOJIb;
m(p-/s1), Macca pacTBOPUTETIS, Ke.

M

H

b
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r) Tutp 1, 2/M1, BBIMUCISIOT 110 (hOpMyIIe
_ m(e- sa)
V(p- pa)

7€ m(6-6a), Macca BEIECTBa, 2;

V(p-pa), o6memM pacTBopa, M.

OOBIYHO BBI3BIBAET 3aTPyJHEHUE U3YyYEHUE CBOMCTB PAaCTBOPOB (OCMOC U OCMOTHYECKOE
JaBIICHUE, TOHWKEHUE JJABJICHHUS HACBIIIICHHOTO Mapa, MOHIKEHNE TeMITEPaTyPhl KPUCTAJUTH3AIHN
U TIOBBILLICHUE TEMIIEPATyphl KUIIEHUsI PAaCTBOPOB), a TAKXKE CBOMCTB PACTBOPEHHBIX BEIECTB —
PacTBOPUMOCTH Y IPOU3BECHHS PACTBOPHUMOCTH.

OcmMmoc- 3TO0 0JHOCTOPOHHSIS TG (dy3Hs BEIECTB U3 PaCTBOPOB Yepe3 MOIYIPOHUIIAEMYIO
MeMOpaHy, pa3essIoUlyl0 pacTBOP M YUCTBHIM pacTBOPUTENb WM [BAa PACTBOPA pa3iIHMYHOU
KOHIIEHTPAalHH.

B cucteme pacTBOpHTEIH-PACTBOP MOJEKYJIBI PACTBOPHUTENSI MOTYT TIEpEMEIaThCS depe3
MIEPEropoJKy B 000MX HampaBieHUAX. Ho 9ncio MoeKysn pacTBOPUTEINS, IEPEXOIAIINX B PACTBOP
B €IMHUILY BpEMEHH, OOJIbILIE YHCIIa MOJIEKYII, HEPEMEIIAIONIUXCS U3 PACTBOPA B PACTBOPUTEID.

JlaBieHue, KOTOpoe Ha/l0 MPUIIOKUTh, YTOOBI CKOPOCTU 000UX MPOLIECCOB OBLIM PABHBIMU,
Ha3bIBAIOT OCMOMUYECKUM.

PacTBOpHI, XapaKTepU3yIOLIHeCs OJIMHAKOBBIM OCMOTHYECKUM JIaBJICHUEM,
Ha3bIBAIOTCS U30MOHUYECKUMU.

OcMoTHYEeCKOe JaBICHHUE OMPEACIISIIOT coryiacHo 3akoHy Baut-I'odda

B =RT/V ’

ocM

T7ie v, KOJHYECTBO BEUIECTBA, MOJIb;

R, razoBast mocrosinHasi, paBHas 8,314 /[oc/(monv-K),

T, abcomoTHas Temmeparypa, K;

V, 06bem pactBopa, m°

OTHOCUTENFHOE TIOHW)KCHHE NaBJICHHUS Tapa pacTBOPHUTENS HaJ PacTBOPOM COTIACHO
3akoHy Payns BeIpaskaeTcs COOTHOIICHHEM

P-P  _n

P, N-n

rne Po, maBneHue mapa HaJ YUCTHIM PACTBOPHUTEIIEM;

P, naBieHue napa pacTBOPUTEIIS Ha/l PACTBOPOM;

N, KOJIMYECTBO PACTBOPEHHOT'O BEILIECTBA, MOlb,

N, KOTM4ECTBO PaCTBOPUTEINS, MOb.

[ToBblmIeHne TemnepaTypbl KUIICHHUS U MMOHM)KEHUE TEMIIEpaTyphl 3aMep3aHusi PacTBOPOB
M0 CPaBHEHUIO C YHUCTBHIM pPAacTBOPHUTEIEM, COIJIACHO 3akoHy Payis, mpomnopunoHamIbHBI
MOJISUTPHOM KOHIIEHTPAIIMU PaCTBOPEHHOTO BEIIECTBA HEAJICKTPOIIUTA

AT= KCy

rae Cb, MOJIATIbHAS. KOHLIEHTPALUS, MOAb/K;

K, xo3dpuimeHT nponopruuoHaIbHOCTH.

B cirydae TIOBBITIICHUS TEMIIepaTyphl KHTICHUS pactBopa K Ha3bIBaeTCs
H0YJIMOCKONIMYECKOW KOHCTAaHTOM, B cly4yae TIOHIDKEHUS TEeMIepaTypbl 3aMep3aHHs-
KPHUOCKONMYECKON KOHCTAHTOW. DTH KOHCTAHTHI, YUCIEHHO pa3jIM4YHbIE JJS OJHOTO U TOTO K€
pPacTBOPUTEIISI, XapaKTEPU3YIOT MOBBIIIICHUE TEMIIEPATYPhl KATICHUS U TMOHIKEHUE TEMIIEPaTyphl
3aMep3aHusl OJHOMOJIJIBHOTO pacTBOpa, T.€. MPH pPACTBOPEHHMH | MONb HeIeTydero
HeanekTposnuta B 1000 r pactBopuTens.

PacTBopuMOCTB S mOKa3bIBaeT, CKOJIBKO IPAaMMOB BEIIECTBA MOXET pacTBOpUThCs B 100 T
BOJIbI IIpU JaHHOM TemnepaType. PacTBOpUMOCTb TBEpABIX BEILECTB ¢ POCTOM TEMIIEPATyphl, 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
OBICTPOrO OMPEEICHUS INIOTHOCTHU CIIYKUT apeOMETp WM IeHCUMETp (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 PA3IMUHON KOHIIEHTPALIUK Ha
pasHyto riyouny. [Ipu 3TOM BBITECHSIOTCSI pa3iMyYHblE 0OBEMBI KUAKOCTEH, HO
Macchl UX BCEr/la OJIMHAKOBBI, OHU PaBHBI Macce 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 TaKylO MIyOHHY, YTOOBI YPOBEHB KUIKOCTH B IIUIHHAPE
HaXOJWJICS B IpeJieiax MIKalbl apeoMeTpa. ApeoMeTp He JTOJKEH KacaThCs JHA U
CTeHOK nunuHApa. [lokazaHus ciemyeT CHUMAaTh [0 HIDKHEMY Kpalo MEHHCKa B
cily4ae TpO3payHON >KUJKOCTH, U 10 BEpXHEMY - B cllydyae HEmpo3pavyHoi. 3Has
— ks IJIOTHOCTB PacTBOpa, MO CHEeUaIbHBIM Ta0IUIaM (CM. TabJ1. 1) MOKHO OIpenenTuTh
MaccoByl0 JIOJIO pacTBOpa, M HAaoOOPOT, 3Hasg KOHLEHTPAIMIO pPacTBOpa,
OTIPEJICNIUTH €0 TUIOTHOCTb.

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

Onwvitm 1 IIpuroroBjieHre pacTBOpa € 3aJaHHOH MacCOBO J0Jieill 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 BECAaX 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.

[lepeneiite B LMIMHIP NPUTOTOBIEHHBIN pacTBOp. [Ipu momomu apeomerpa u3MepbTE €ro
TJIOTHOCTD Poxen.. HatiuTe 1o TabM. 1 MIOTHOCTH PACTBOPA Pmasr., COOTBETCTBYIOLIYIO 3adaHHOM
KOHIEHTPALIUU.

Bbruncnure oTHOCUTENBHYIO OIIMOKY OTIBITA:

. :‘pmaﬁ.ﬂ L
£ matn
PaccunraiiTe MOJSIpHYIO KOHIIEHTPAIMIO, MOJSPHYIO KOHIIEHTPALIMIO SKBUBAJICHTA,
MOJISUTBHYIO KOHIEHTPALUIO U TUTP IPUTOTOBIEHHOTO pacTBOpa. Pe3yiapTaThl ONbITa U pacueToB
CBeauTE B TAOII. 2.
Taouuua 2 PesyabTarsl onsima 1
®opmyiia
CcoJIn

-100%

Macca 0%

coiu, 2

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

2/em®

DPoxen.y

2/em® Cu

Cu |G |T

Onwvim 2 TlpurotoBieHue pacTBOpa C 3aJJaHHON MacCcOBOU JoJiei u3 6osee

KOHILIEHTPUPOBAHHOI'O pacTBOpa

B kawectBe 0Oojee  KOHIIEHTPHUPOBAHHOIO
IIPUTOTOBJICHHBIN B ONBITE 1.

[Tonyuure y mpenonaBarens 3agaHue. OnpenenuTe IUIOTHOCTh 3aJaHHOIO PacTBOpPaA IO
tabn. 1. Paccuuraiite 0o0beM OoJiee KOHIICHTPUPOBAHHOTO PAcTBOpa COJIM U OOBEM BOJBI,
He0OXO0IMMbIE JIJIsl IPUTOTOBJIEHUS! PACTBOpA 3aJaHHONW KOHLEHTPALIUH.

[TokaxuTe pacyeTsl IPEnoAaBaTENIO U MOTYYUTE pa3pelieHre Ha BHITIOJIHEHNE OTbITA.

OTMephTE IIHMHIPOM PACCUYUTAHHBIA 00beM O0Jiee KOHIIEHTPUPOBAHHOTO PAcTBOpa COJIU
U JojieilTe BOAOHM A0 HeoOXoaumoro oOwvema. I[IpuroToBIEHHBIH pPAacTBOp THIATEIHHO
nepemenanTe, nepeauBas U3 LUIMHAPA B K00y U oopaTHo. [Ipu momoiu apeomeTpa u3MepbTe
TJIOTHOCTh PAcCTBOPA Poxen.. BBIUUCIUTE OTHOCUTENBHYIO OIIMOKY OIbITAa aHAJOTUYHO onvimy 1.
Pe3ynbratsl onbiTa cBeAUTE B TaOI. 3.

pacTBOpa  HUCIIOJIB3YeTCS  pacTBOp,

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
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IIpumepsl pelieHus 3aaa4
Ilpumep I MaccoBasi 10JI1s1 paCTBOPEHHOI'O BEILIECTBA.

Onpeodenume maccosyio oonio 6 (%) xnopuoa kanus 6 pacmeope, cooepxcawem 0,053 ke KCl 6
0,5 1 pacmeopa, nromuocms komopozo 1063 ka/m>.
Pewenue
MaccoByto 10110 BelllecTBa HaX0uM 1o ¢hopmylie
_ m(e - ea) 100
m(p - pa) %
r7ie m(6-6a), Macca BEIECTBa, 2 ;
m(p-pa), Macca pacTBopa, 2.
Macca pacTBopa paBHa IpOU3BEICHUIO 00BEMa pacTBopa V Ha €ro MIOTHOCTh p

o

P ZM. 100
m=Vp, Torna Vo
MaccoBasi JI0JIs XJIOPU/Ia Kajaus B PacTBOPE PaBHA:
0,053 100
: =10%

W=
1063 0,5¢10°°

Ilpumep 2 MoisipHasi KOHUEHTPALUS PacTBOPA.
Kaxosa macca NaOH, codeparcawecocs 6 0,2 1 pacmeopa, eciu MOIAPHAS KOHYEHMPAYUSL
pacmeopa 0,2 monv/n?
Pewenue
MossipHYyI0 KOHIICHTPAIIMIO BEIIECTBA HAXO AT 10 (hopmyrie
— v(6-6a)
V(p- pa)
rzie v(8-6a), KOJMYECTBO BEIIECTBA, MOJb;
V(p-pa), o0bem pactBopa, 1.
KonuuecTBo BemiecTBa v BBIYUCISIOT 110 (OpMYIIe

M

Vv =—
M

rje M, Macca BEUIECTBa, 2;

M, MonsipHast Macca BEIIeCTBa, 2/MOlb.

Torma macca NaOH, conepikaiierocst B pacTBOpe, paBHa
m=C, MV(p- pa) =0,2 40 1 =0,82.

Heo0xoanMplii ypoBeHb NOATOTOBKH 00Y4aIOINXCS

1. 3HaTh cIOCOOBI BBIPAKEHHSI KOHIIEHTPAI[MH PACTBOPOB.

2. YMeTh onpeenaTh MI0THOCTh pacTBOPA MPHU MOMOIIN apeoMeTpa.

3. YMeTb noJ1b30BaThCsl TAOIMIIAMU 3aBUCUMOCTH IIJIOTHOCTH PACTBOPOB OT MAacCOBOM JOTU
PacTBOPEHHOTO BELIECTBA.

4. YMeTh IpOU3BOAUTH PacueThl, HEOOXOAMMBIE JJISi IPUTOTOBIICHUSI PACTBOPOB 3aJaHHON
KOHIEHTPALIUH, BEIPAKEHHOM pa3IMYHBIMU CITOCOOAMHU.

5. YMeTh TOTOBUTH PACTBOPHI 33JaHHOM KOHIUEHTPALMHU U3 CYXOr0 BEIIECTBA U BOJBI; U3
0oJsiee KOHIIEHTPUPOBAHHOTO PACTBOPA M BOABI.

6. YMeTb HaxoJuTh MacCy WJIH KOJHMYECTBO PACTBOPEHHOIO BEIIECTBAa, HUCXOIS W3
KOHIIEHTPALIUK PacTBoOpa.

7. YMeTb MpOU3BOAUTDH PACUEThl, CBSI3aHHBIE C TIEPEXO0I0M OT OJHOTO CIIOCO0a BHIPAYKEHUS
KOHLIEHTPALIUK PacTBOpa K JPYroMy.
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3amaHus 1151 CAMOKOHTPOJIS

1. CkonbkOo TpaMMOB THAPOKCHIA Kallusg HYXHO pacTBOPUTh B 600 maBOABl Ams
noydenus 16% pactBopa? IlnoTHOCTE pacTBOpa paBHa 1,15 2/mi.

2. Kakoii 06beM 4% pacTBopa XJ1opuaa Kanblus (TUIOTHOCTh CM. B TaOJ1. 1) TpeOyercs nms
B3anmoericTBus ¢ 120 mn 0,1 M pactBopa AgNO3?

3. Onpenenure MaccoBYIO JIOJIO PACTBOPEHHOrO BelleCTBa B 2,64 H. pacTBOpE CEpHOMU
KHCJIOTHI. [IIOTHOCTB pacTBOpa cepHOM KUCIOTHI paBHa 1,080 2/ma.

4. Kakune obwembr 12% pactBopa m 3% pacTtBopa XJiopuaa HATpHsl HY)KHO CMEIIAaTh JUIS
nontyaenus 120 mn 8% pactBopa? [1pu pemieHun 3aauu BOCIOJIb30BaThCs TaHHBIMU Ta0. 1.

Kpumepuu u wKana OUeHU6AHUA

IIIkajia oneHUBaHNSA KpuTtepun onieHuBaHus
«OTIINIHOY Bce 3amanus BeIMOTHEHBI B TTOJIHOM 00beMe. Ha Bce BOIpoCh! TaHbI
pa3BEepPHYTHIE TTOJIHBIC OTBETHI.
«XOPOLIO» Bce 3ananus BeimonHeHbl. Ha Bce BOMPOCH! TaHBI OTBETHI.

ﬂOHYIJ.[GHBI HCTOYHOCTHU, HC3HAYUTCIIbHBIC OIINOKHU.
«KYOOBJICTBOPUTCIBHO» 3az[aH1/151 BBIIIOJTHEHBI HE B TOJTHOM 00beMe Mt ¢ omnOkamu. Ha
BOIIPOCHI AaHbI HE ITOJIHBIC, TOBEPXHOCTHLIC OTBCTHI UJIM HC HA BCC
BOIIPOCHI IAHBI OTBCTHI.

CKHCYIAOBJICTBOPHUTCIILHO» PaboTa He BBINIOJIHEHA WIIU BBIIIOJIHEHA C FPY6BIMI/I OIITMOKaMH.

3.5. IIpakTHKO-OpPHEHTHPOBAHHBIE TEOPETHYECKHUE 3aJaHUS

1. Kakue cBoiicTBa COJIM UCTIONB3YIOT JOMOXO3SIKM TPU KOHCEPBUPOBAHUU TE€X WIIM MHBIX
MIPOYKTOB ITUTAHUS?

Omeem: TpUMEHEHUE COJM IPU KOHCEPBUPOBAHMM OCHOBAHO HA AHTHUCENTUYECKUX
CBOICTBaX, TO ecTh Ha 4 CIOCOOHOCTH YOMBATh OAKTEPUU U MHUKPOOBI, BBI3BIBAIOIINE THHUECHHE
BEILIECTB PACTUTEIIBHOTO U JKUBOTHOT'O MPOUCX0KICHUS

2. [loyemy uHOTJa BO BpeMs NPUBAIOB IyTEIIECTBEHHUKAM, COBEPILAOUINM JIUHHBIN
MapiI-0poCcoK, UK pabovYuM rOpsiuMX LEX0B MPeIaraloT MUTh HEMHOT'O TOJICOJICHHYIO BOLY?

Omeem: 310 nenaetrcsi Al OBICTPOrO BOCCTAHOBJIEHUS B OpraHM3Me MOTEph XJOopuia
HaATpHUs).

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

- ['ocnonn nomunyii! Bot yx nouctune anmas! BeanunHoi ¢ 4o pxaHku!

brneck, cTpyuBIIMiACS U3 HETO, MOXOAWI HA CUSHUE MONMHOM ayHbl. Onun muctep ['oadpu
coxpaHus camooOnananue. OH OOHAJ 3a TAJIHUIO CBOMX CECTEP M, CHUCXOAUTEIHHO MMOCMAaTpUBast
TO Ha aJiMa3, TO Ha MEHS CKa3a:

- 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 MTaJbSHCKas 3plUrepuoruHs MaTuibaa, KoTopas
CIIy4aifHO HACTYIMJIAa Ha CIIMYKY — €€ MJIaThe OBbLII0 MTHOBEHHO OXBAYEHO IJIAMEHEM.

Bonpoc: Ilouemy Tak noJIy4usioch?

Omeem: Crinuky paHbliue Jenanud u3 o6enoro docdopa, temneparypa BOCIIIaMEHEHUS
KOTOPOI'0 OY€Hb HU3Kasl, okoio 40° C

5. HatypanbHO€ CIIMBOYHOE MACjI0 COJEPKUT KUPbI CMELLIAHHOT'O XapaKTepa, COAEpKalue
OCTaTKH KaK IPEJIEIbHBIX, TAK U HETIPEEIIbHBIX KApOOHOBBIX KHCIIOT.
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Bonpoc: Kak, ucnons3ys pacTBOp mepmaHraHata Kajius (MapraHiioBKH), OTIUYUTH
Maprapvt oT CJIMBOYHOTr0 mMacia? (s yckopeHus peakiuy U MOBBIIICHUS! KOHTPacTa U3MEHEHUs
OKpPaCKH pacTBOp MEepMaHTaHaTa KaJlisg MOXHO MOJAKUCIHUTD, HAPUMEP, HECKOIBKUMHU KaIUIIMU
YKCYCHOW KHUCJIOTBL.) MOXHO JIK 3TUM CHOCOOOM OTJIMYUTH PACTUTEIHHOE MAClIO OT MAIIMHHOTO
(MunepanbHOro)? Kax?

Omeem: Ecnu ommycTUTh B paCTBOP MEPMaHraHaTa Kajidsl KyCOUeK MaprapuHa, TO HU4eTo
HE U3MEHHTCS, a €CIIM OIYCTUTh KyCOUEK CIMBOYHOI'O Maciia, TO pACTBOp MEpMaHTaHATA KaJHs
HayHET OOECI[BEUMBATHCSA. DTHUM K€ CIIOCOOOM MOXKHO OTJIMYUTH PACTUTEIBHOE MAaciao OT
MaIlMHHOTO. PacTuTenprHoe Macio OyneT o0eclBeUrBaTh paCTBOP MAPTaHIIOBKH, & MAIIIMHHOE HET.

4. TunoBble 33/1aHUA JJI51 NPOBeJIEHUSA NMPOMEKYTOUHON aTTeCcTAlMH, KPUTEPUU U
IIKAJIbl OLCHUBAHUSA

4.1. UToroBasi KOHTpoJIbHasi padoTa

KonTtponpHass pabora mnpecieayeT Ielb OIEHUTh pPadOTy CTyJeHTa, TMOIy4eHHbIC
TEOPETUYECKUE 3HAHUSA, UX MPOYHOCTh, PA3BUTUE MBILIUICHUS, TPUOOPETCHNE HABLIKOB, YMEHHE
CHUHTE3UPOBATH MOJTYUYECHHBIE 3HAHUS U IPUMEHSTh UX K PEIICHUIO MPAKTHYECKUX 3a]1a4.

KonTponpHas paboTa BkiItouaeT B ce0s 3 TUTIA 3aIaHUI: TECTOBBIE BOIIPOCHI, HAITPABJICHHbIE
Ha IPOBEPKY YCBOEHHS TEOPETUUYECKOIO0 Marepuaia, 3aJayd MU 3aJaHusi, HANpaBJICHHBIE Ha
MPOBEPKY CHOPMUPOBAHHOCTH MPAKTUUECKUX YMEHUM.

Yacte 1 comepxkut 10 TeCTOBBIX 3aaHUiA: 5 3alaHU C BHIOOPOM HECKOJIBKMX BapHaHTOB
OTBETa U 5 3a/1aHMii Ha HAXO0X/IEHUE COOTBETCTBUSI.

Yacts 2 conepxkuT 4 3a1aud U3 pa3HbIX TEM JUCHUILUIUHBI U MPAKTUKO-OPUEHTUPOBAHHOE
3a/laHle, B KOTOPOE BXOJUT TEOPETUYECKOE M TMPaKTHUYECKOe 3aJaHue, (QopMHUpyeMOe B
COOTBETCTBUHU C METOANYECKUMHU PEKOMEHIAIUSMH.

Yacrs 1

B 3apanusx 1-5 Bbi0epuTe HECKOJIbKO NPABUJIBHBIX OTBETOB:

1. Omnpenenure, aToMbl KaKMX JBYX H3 YKA3aHHBIX 3JIEMEHTOB MMEIOT B OCHOBHOM
COCTOSHUU JIBa HECHAPEHHBIX JJIEKTPOHA. 3amuIINTEe B TIOJE OTBETa HOMEpa BBIOPAHHBIX
3JIEMEHTOB.

1S;

2) Mg;

3) C;

4) B;

5) Li.

2. Beibepure Tpu anmemeHTa, Kotopbie B [lepuomudeckoil cucreme HaXOAsTCs B OJHOM
MEepUOJIe, U PACIIOIOXKHUTE ATH AJIEMEHTHl B MOPSAKE YBEIUYEHHS DBJIECKTPOOTPULIATEIHHOCTH.
3anumuTe B MOJIE OTBETAa HOMEpA BHIOPAHHBIX AJIEMEHTOB B HYKHOM MOCIIEIOBATEILHOCTH.

1)S;

2) Mg;

3) G

4) B;

5) Li.

3. BeiGepuTe 1Ba 371eMeHTa, KOTOPHIE B COSAMHEHUAX MOTYT HMETh CTENIEHb OKUCTIEHUS +4.
3anummTe B 1OJIE OTBETAa HOMEPa BHIOPaHHBIX AJIEMEHTOB.

1)S;

2) Mg;

3) C;

4) B;

5) Li.
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4. W3 mpemnoKeHHOTO TepedHsi BbIOEpHTE JBa BEMIECTBA C OJWHAKOBBIM THIIOM
KPUCTAJUIMYECKON PEIIETKH.

1) Na;

2) SiO2;

3) NH4N03;

4) Ceo;

5) C2H2.

5. BeiOepurte 1Ba anieMeHTa, KOTOPHIE B COSTMHEHHUSIX MOTYT HMETh CTETIEHb OKHCIICHHS —2.
3anuiuTe B MOJI€ OTBETa HOMEPA BHIOPAHHBIX JIEMEHTOB.

1) C;

2) F;

3)S;

4) Li;

5) ClI.

B 3apanusx 6-10 ycranoBuTE COOTBETCTBHE:

6. YcrtaHoBuTe COOTBETCTBHE MeEXAy (OpMYIOi BemecTBa W (HopMylaMu MPOCTHIX
BEILIECTB, KOTOPbIE MOTYT C HHUM pPEarupoBaTh: K KaXKIOW MO3UIIMH, 0003HAUYCHHOU OYKBOM,

noI0EpPUTE COOTBETCTBYIOIIYIO TO3UIUIO, 0003HAYEHHYIO IIU(PPOH.

dopmyia BenecTBa @dopMyITBI MPOCTHIX BEIIECTB,
pearupyronux ¢ JaHHBIM
BEIIECTBOM
A) HI (pactBop) 1) Si, P
b) SO2 2) Na, H>
B) Ba(OH)> 3) Zn,Cu
I') HgCl> (pactBop) 4) Fe, Cl2
5) C, O

3anuiuTe B OTBET LUU(DPBI, PACIOJIOKUB UX B OPSAJKE, COOTBETCTBYIOLIEM OyKBaMm:
A b B r

7. YCTaHOBHUTE COOTBETCTBHE MEXKIY 00111e# (OpMYIIOi TOMOJIOTHYECKOTO Psijia U KJIAaCCOM
(rpynmoit) OpraHu4ecKuX COEAMHEHUH, COOTBETCTBYIOIIKUM 3TOM (opMysie: K Kaxa0i MO3UIINH,
0003HaYeHHON OYKBOM, MoA0EepUTE COOTBETCTBYIOILYIO MO3UINIO, 0003HAYEHHYIO LIU(PPOH.

O6mas hopmyna psga Kuace (rpymnmna) opranuueckux
COEIMHEHUN
A) ChH2n60 1) mpenenbHbIE ambAETUABI
b) CiH2n+202 2) ogHOATOMHBIE (DEHOJIBI
B) CiH200 3) mpenenbHBIC OAHOATOMHBIE CITUPTHI

4) npenenabHbIE JBYXaTOMHBIE CIIUPTHI

3anumuTe B OTBET IU(PHI, PACTIONIOXHB UX B MOPSAIKE, COOTBETCTBYIOIIEM OyKBaMm:
A b B
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8. YcraHOBHTE COOTBETCTBHE MEXKIY PpEarupyromdMH BEIIECTBAMH W OPTaHUYECKUM
IPOIYKTOM, KOTOPBI MPEUMYIIECTBEHHO O0pa3yeTcs MpU B3aMMOJEHCTBHU ITHX BEILIECTB: K
KaXI0W Mo3unuu, o0003HaYeHHOW OykBOW, MOAOEepUTE COOTBETCTBYIOUIYIO  TO3HIIHIO,
0003HaYEHHYIO LIU(PPOH.

Pearupyromue Bemiectna IIponykT B3auMoAeHCTBUSA
A) 2TaH u a30THas KUCIIOTa 1) 6yten
b) sTan u conanas kucinora 2) uzo0yTaH
B) stan u xsop 3) HUTpO3TaH
I') 6yran u ALCL3 4) xJopaTaH

5) 1,2-guxmopatan
6) B3aMMOJICHICTBHE HEBO3MOXKHO

3anuiuTe B OTBET LUU(]PHI, paCIOI0KUB UX B OPSJKE, COOTBETCTBYIOLEM OYKBaM.
A b B I

9. VYcraHoBUTE COOTBETCTBUE MEXAY pEarupymolMMH BEIIECTBAMH M OPraHUYECKUM
MPOYKTOM, KOTOPBI 00pa3yeTcs Mpu B3aUMOJICHCTBUH 3TUX BEIIECTB.

Pearupyroumue Bemecrsa Oprannyeckuii MPOAYKT peakunu
A) aueTwIXJIOpUI U TUAPOKCU]T HATPUS 1) dbennnanerar
b) anermixsopua u 3TaHON 2) yKCyCHasi KUCJIOTa
B) auerunxnopun u ¢peHon 3) xjopb6enson
I') ykcycHBIN aHTUIPU U BOAA 4) auerar HaTpus

5) sTunanerar
6) geHonsAT HaTpUs

3anumute B TabIUIly BRIOpaHHbBIE IIUGPHI TOJI COOTBETCTBYIOIMMHU OYKBaMHU.
A b B r

10. VYcraHoBUTE COOTBETCTBHE MEXIYy (HOpMYNION 3apsHKEHHOM YacTHIBI U CTENEHBIO
OKHCJICHUS XpoMa B HeW: K KaxJAoW No3uluu, OO003HauYeHHOW OyKBOM, moabepuTe
COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAYCHHYIO IU(PPOiA.

(DOpMy.Ha BapH)KGHHOﬁ HJaCTHUILIbI CrerneHb OKHUCICHUS XpoMa

A) CrFe® 1) +1
B) CrO%3 2) +2
B) CrOx» 3) 3
I) CrO% 4) +4
5) +5
6) +6

3anumninTe B OTBET III/I(i)pI)I, PaCIOJI0XUB UX B MMOPAIKE, COOTBETCTBYIOIIICM 6YKB3.MZ

A b B I
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Omeemot:
Ne 3amanus 1 2 3 4 5 6 7 8 9 10
Ne oTBeTa 1,3 54,3 1,3 | 45 1,3 4513 241 3642 4512 4636

YacTtnb 2
3ananue 11-14. Pemute 3axauy.

3aganue 11. V3 npe1oKeHHOr0 NEPEYHs BEIIECTB BEIOEPUTE BEIIECTBA, MEXKAY KOTOPBIMU
OKHUCJINTEIIbHO-BOCCTAHOBUTENIbHAS PEAKIUsA IPOTEKAET C HW3MEHEHHMEM I[BE€Ta pacTBopa H
BBINAJIEHUEM Ocajka. BelaeneHue rasa B xojae peakuuu He HaOmonaercs. B oTBere 3amummre
YPAaBHEHHE TOJBKO OJHOW M3 BO3MOXHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM C
ydyacTheM BbIOpaHHBIX BewecTB. CocTaBbTE 3JEKTPOHHBIM OallaHC, YKaKUTE€ OKHUCIMTENIb U
BOCCTaHOBMTEIIb.

na evinonnenus 3a0anusl UCNOAbL3YUMe C1e0yIOuUll nepedens eewecma: TAXpomar Kaus,
Cyab(UT HATpUs, HUTPAT Kajdus, HUTpAT Oapus, aMMHaK. J[OmycTUMO HCHIOJIb30BaHUE BOJHBIX
pacTBOPOB BELIECTB.

Pemenne.

3anuiieM ypaBHEHUE PEAKIINN:

CocTaBuM 3JIEKTPOHHBIN OaaHC:

Cepa B CTENneHM OKHUCICHHUS +4 SBISIETCS BOCCTAaHOBHUTEJIEM, a XPOM B CTEIECHHU
OKHUCIICHUSI +6 — OKUCIUTEIEM.

3aganue 12. V3 npei10:)KeHHOTO NIEPEUHS BEIIECTB BEIOEPUTE BEIIECTBA, MY KOTOPHIMU
BO3MOJKHA peaKIus HMOHHOTO OOMEeHa, MPHUBOJAIIAs K OOpa3OBaHUIO OCaJKa. 3alUIINuTe
MOJICKYJISIPHOE, TIOJTHOE M COKpalléHHOE HWOHHOE YpaBHEHUSI ASTOM peakluu C Yy4acTUeM
BBIOpAHHBIX BEIIECTB.

s evinonnenus 3a0anus UCNOIL3YLMe CedVIoWUll nepeuers eujecms: TMXpoMaT Kamus,
Cynb(QUT HATPHs, HUTPAT KaJlusi, HUTpAT Oapusi, aMmMuak. JlomycTUMO HMCMOIb30BaHUE BOIHBIX
pPacTBOPOB BELIECTB.

Pemenwue.

3aganue 13. [lpu okHcIEeHWM TPENEITHPHOTO OJHOATOMHOTO CHUPTA MOJKUCICHHBIM
pacTBOpOM NEpMaHraHaTa Kajus IOJIydeHa KHCIIoTa, Macca kotopod Ha 20% MeHbIle Macchl
ciupta. Beixon mponaykra coctaBuil 69% oT Teopermueckoro. Omnpenenure MOJEKYJISPHYIO
dbopMyIly cipTa ¥ YCTAHOBHUTE €r0 CTPYKTYPY, €CIIH HU3BECTHO, YTO B MOJICKYJIE CIIUPTA €CTh
YETBEPTUYHBIN aToOM yriepojaa. Hamuiure ypaBHEHHE B3aUMOACHCTBUS CIIUPTA C MOKUCICHHBIM
pacTBOPOM MepMaHraHaTa Kajus.

Pemenne.
Bapwuant otsera:
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1) Cxema OKHCIICHUS:

Monekynspaas ¢popmyna cimpra — CsH120

3) N3obpaxena crpykrypHas (opmyna. CnupT — NepBUYHBIM (Tak Kak OKHUCIAETCS A0
kucaoThl). [lepBuunbix ciuptoB coctaBa CsHi120 — deTkipe, U3 HUX YETBEPTUYHBIN aTOM yriepojaa
€CTh TOJIBKO B 2,2-TUMETUINponanosue-1:

4) HanucaHo ypaBHEHHE peaklMK ¢ IEPMAHTaHATOM KaJusi:

3ananmue 14.

Kakyro maccy okcuna cepoi(VI) cinenyer no6aButs k 500 1. 20%-HOTO pacTBOpa cepHOU
KHUCJIOTBI, YTOOBI YBEIMYUTH €€ MaCCOBYIO JOJIO BABOE?

Pemenue:

1) 3anumem ypaBHEHUE MPOTEKAIOIIEH PEaKIUU:

SO3+ H20= H2S04

2) macca 4ucToil cepHoil kucnotsl B 20%-0M pacTBope:

Macca Bosl B pactBope paBHa 500 - 100 =400
3) maccoBas 10Jis CEpHOM KHCIOTHI B TIOJIy4HBIIIEMCs pacTBope OyneT paBHa 20 * 2 = 40%

4) Tlo peakiuu KOJIMYECTBO BCTYMUBIIETO B peakiuio okcuaa cepbl( VI) paBao V2(H2SO04)
Torma m(SO3)=v2(H2504)*M(S03)=1,515*80=121,2 r.
Omeem: m(SO3)=121,2 2.

IIpakTHKO-OpPUEHTHPOBAHHOE 32/IaHHE.

3aganue 21.
1. Ha3zoBuTe XHMMHYECKHE 3JEMEHTHI, KOTOPbIC NMPUMEHSIOT B PaIHOIICKTPOHMKE B KadyeCTBE
MOJIYTTPOBOIHUKOB.

Omeem: npocmvle NOLYNPOBOOHUKOBbIE MAMEPUANbl —XUMUYECKUEe dNeMenmbl: 6op B,
yenepoo C, eepmanuti Ge, kpemuuii Si, cenen Se, cepa S, cypvma Sb, mennyp Te u 1io0.

2. U3 rurica B CTPOUTENLHOM JI€JIe MOIYyYaroT aneGacTp, Wid MOIyBOIHbINA Tutc. J{jis 3Toro rurc

IOABCPrar0T HArpCBaHUIO:
2(CaS04 -2H20) — 2(CaS04 - H,0) + 2H,0
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Brruncaure, ckonpko anedactpa MOXKHO MOXYYHTh U3 172 T rumca, eciy npakTHIeCKui
BBIXO]I ajebacTpa cocraBisieT 95%7?
Omeem:146,3 2.

Kpumepuu u wixana oyenusanus:

[lepBas yacTb: 3a Kaxa0€ 3aJaHnue MEPBOM YaCTH BBICTABIISAETCS 2 Oaiia Mpy NPaBHILHOM
otrBeTe 1 Gamt ecnu OblTa momymieHa 1 ommobka, 0 6amIoB — JomyIeHbl 2 U 0oJiee OITMOOK.

Btopas yacts:

3aoanue Nell-14 emopoii wacmu: 2 6anna — NIPUBEAECHO MOJHOE MPABUIBHOE PEIICHUE
3a/1a4yM, BKJIIOYAOIIee BCe HEOOXOANMbBIE PACUETHI.

1 Gamn — mpUBEJEHO HEMOJHOE PEUICHUE WK PeIlIeHre, COJIepKaIlee OIUOKU:

0 GannoB — penieHne 3a1a4u NoaHoCThI0 HeBepHoe MJIN oTcyTcTBYeT.

3aoanue 15 emopou vacmu:

3 Gayuta — 1aH MOJIHBIE OTBET HAa TEOPETHYECKOE 3aJaHKe, TPUBEICHO TTOJIHOE MPAaBUIbHOE
peleHue 3a1a4n, BKII0Yaloiee Bce He0OX0IUMbIE PacueThl.

2 Gania - JaH HETIOJIHBIM OTBET Ha TEOPETHUECKOE 3aJaHNe, TPUBEICHO TOJTHOE MPABIILHOE
pelIeHne 3a/1a4uu, BKIIOYAroIiee Bce HEOOXOMMbIE PACUETHI.

1 Gayi- gaH MOJHBIA OTBET HA TEOPETHUYECKOE 3a/laHue, MPUBEJCHO HE MOJHOE PEIleHUe
3a/1a4, HO XOJ| PEIICHUs BEPHBIM.

0 6amToB — 3aaHKe BHIIOJHEHO HETPABUIIBHO MITH OTBET OTCYTCTBYET.

Ilkaja oneHUBaHUSA IIpoueHT BHINOJTHEHHSA
«OTIIMYHO 85 u bonee
«XOPOIIO) 70-84

«YIOBJIETBOPUTEIILHO» 50-69

«HEYJIOBIIETBOPUTEIIHHO meHee 49
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