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®oHa oneHOYHBIX cpeacTB no yueOHou mucuumuimHe «OVYIL.07 Xumust» s oOydaromuxcs
cneruanbHocTy 40.02.04 FOpucnpyaeHus.

CocraBuTtenb GOHIA OLIEHOYHBIX CPEACTB P.1. CynelimanoB
(noonucwv)

@DoHA OLIEHOYHBIX CPEICTB PACCMOTPEH M OM0OPEH Ha 3acelaHuM Kadeapbl TEXHOIOTUIECKOTO
oOpazoBaHus
ot «16» anpenst 2024 r., mpotokon Ne 10
3aBenyronuit kKageapoi P.U. CynetimanoB
(noonucw)

@DoH/ OIICHOYHBIX CPEJCTB PAaCCMOTPEH U 0/100peH Ha 3acemannn Y MK dakynbrera ucropuu,
HCKYCCTB M KPBIMCKOTATAPCKOTO SI3bIKA U JIUTEPATYPBI
oT «16» anpens 2024 r., npotokon Ne 7

[Ipencenarens YMK N.A. baBOekoBa

(noonucv)




1. lacnopT ¢oHIA OLIEHOYHBIX CPEACTB
OobaacTy npumMmeHeHus GOHIA OLIEHOYHBIX CPEJACTB

donp

OICHOYHBIX CPCIACTB

(®OC) npennazHaueH A

KOHTPOJIS

A OIICHKH

00pa30BaTENbHbBIX JOCTUKEHUI 00yUarOIIMXCsl, OCBAUBAIOLIUX IPOrpaMMy y4eOHOM JUCIIUILINHEI
«OVII.07 Xumus» no cneruanbHocTH 40.02.04 IOpucnpyneHnus.

2. [lepeyenp KoMMeTEeHUHH W Pe3yJabTATOB OOYyUYeHHS € YKa3aHHMEM 3TamoB HUX
(¢opmMupoBaHus B npouecce 0CBOeHHs 00pa3oBaTelbHOH MPOrpaMMBbl

B pesynbrate ocBoenust yuebnoi nucuuriinabl «OYI1.07 Xumust» oOydaromuiicss 10mKeH
OBJIAJIETh CJIEIYIOMIMMH pEe3yJbTaTaMH OOy4YEeHHS, BHOCSIIMMU Ha COOTBETCTBYIOIIMX YPOBHSX
BKJIaJl B (OpPMUpOBaHHE KOMIETEHIMI, MPeryCMOTPEHHBIX (erepaibHbIM TOCyAapCTBEHHBIM
oOpa3zoBaTesbHbIM cTaHgapToM no cnenuanbHocTu 40.02.04 KOpucnpyneHuus, yTBepKI€HHBIM
npukazoM Munucrepcrsa npocseienust Poccuiickoit @eaepanuu ot 27 okta0ps 2023 1. Ne 798.

Ko n IInanupyemble pe3yJbTaThbl 0CBOEHHUS THCIUILIHHBI OrTansl Tekyuuii KOHTPOJIb
HanMMeHOBaHHe (pasnea, (o1IeHOYHOE CPEICTBO)
dbopmMupyemMbIX Oo6mmue JucuunanHapHble Tema)

KOMIeTeHIuii (mpeaveTHbIE)
OK 01. Beibupats | B wactu Tpymosoro —  BIazeTh CHCTEMOt pasmen 1: | Tect «CTpoeHue aTOMOB
CHOCO6bI pCIJ_ICHI/IH BOCITUTAHUS . XUMHUYECKUX 3HaHHﬁ, KOTOpaﬂ TeMa 11, XUMHUYCCKHUX DJICMCHTOB U
3a7a4 - TOTOBHOCTb K TPY1Y, BKJTIOUACT: OCHOBOIOATAFOIIHE TeMa 1.2, | mpupoga XUMHUYECKOU
po)eCCHOHAIILHOW | OCO3HAHKE IEHHOCTU TIOHATHS (XMMHYECKHIT STIeMeHT, paszen 2: | CBS3M».
JeSITEeNbHOCTH MacTepcTBa, TPYIOII00ue; ATOM, SIIEKTPOHHAS 06OI0UKA Tema 2.1, | 3agaun Ha cocTaBJICHUE
IIPUMEHUTEIIBHO K | - TOTOBHOCTB K aKTUBHOU atoma, S-, p-, 0-2J1eKTPOHHbIE Tema 2.2, | XUMUUECKUX (HOpMyI 3
Pa3IUYHBIM JEATENBHOCTH OpGUTAIIH aTOMOB, HOH, MOJeKyra, | Pa3AeT 3: | ABYXaTOMHBIX COSAMHEHHUM
KOHTEKCTaM TCXHOHOFI/I“IICCKOI/I " BATICHTHOCTb, tema 3.1, | (okcuIOB, CyNIbGHUIOB,
COLMAJIEHOW HAIPaBJIEHHOCTH, eKTPOOTPHLATENBHOCTD, CTETICHD Tema 3.2 | TUAPHUIOB U T.IL.).
CIOCOOHOCTh UHUIMHPOBATH, OKHCIICHHS, XUMUUCCKAs CBA3b, Tema 3.3, | 3amaHus Ha
TUTAaHUPOBAThH U MOITb, MOTAPHAS Macca, MOTApHLLi | PA3AET 4: HCTIOMB30BAHNE
CaMOCTOSITEILHO BBIITOIHATh 00beM, YIIepOIHbIil CKerer, Tema 4.1, XUMH1ECKOH CHMBOIIKH H
TaKyIO JeSTEIbHOCTb. YHKLMOHATBHAS TPy, Tema 4.2, | Ha3BaHUI COCIMHCHMI 110
OBaieHre yHUBEPCAIbHBIMU paliKal, H30MepHs, H30MEpE, Tema 4.3, | HOMEHKJIaType
y‘{g6HBIMI/I TO3HABATENBHBIMH | rovonormueckuii pa, roMosorn, | Pa3ael 5: MEIKIyHapOZHOTO COr03a
JIEACTBHSMU: YTIIEBOTOPOJIBI, KHCIOPOZ- H Tema 5.1, | TeopeTudeckoil u
a) 0a30BbIC JTOTMYCCKHE A30TCOEpKAILIIE COSTHHEHHS, paszen 6: | MPHUKIATHON XUMHU U
IENCTBUS: GHOIOrMYECKY aKTUBHBIE BemecTsa TEM3 6.1, | TpUBMAIBHBIX Ha3BaHUI
- CAaMOCTOSTEIHHO (YITIEBOIBI, FKHPEL, GETKH), Tema 6.2, | 71 COCTaBICHUS
(dbopMynrpoBaTh U MOHOMep, TIOJIHMe, CTPYKTypHOe | Pa3AeT 7: | xumudeckux GpopmyI
aKTyaJIM3UPOBAThH MPOOIIEMY, Tema 7.1 | IBYXaTOMHBIX COSAMHEHHI

paccMmarpuBarth ee
BCECTOPOHHE;

- YCTaHABJIUBATh
CYILIECTBEHHBIN TPU3HAK UITH
OCHOBAHUS JUIsl CPABHEHMSI,
KIaccu(pUKaIi U 0000IIeHIIS,
- OMPECNATH 1IENN
NEATEILHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUH UX
JIOCTIKEHHUS,

- BBISIBIISITH 3AKOHOMEPHOCTH U
MIPOTUBOPEUHS B
paccMaTpUBaeMbIX SIBICHUSIX;
- BHOCHTh KOPPEKTUBBI B
JIEATEILHOCTh, OLICHUBATh
COOTBETCTBHE PE3yIHTATOB
LIENISIM, OLICHUBAThH PUCKU
MOCJIEACTBUIN AEATEIHLHOCTH,

- pa3BUBaTh KPEaTHBHOE
MBIIICHUE TIPU PELICHUH
JKU3HEHHBIX TIPOOIIEM.

3BEHO, BRICOKOMOJIEKYIISIPHBIE
COCAMHEHUS, KPUCTALTHIECKas
pelIeTKa, TUIBl XUMHUIEeCKUX
peaxiii (OKHCIUTEIBHO-
BOCCTaHOBUTEIBHEIE, K30-1
SHIOTEPMIYECKIE, PEAKIIUI
HOHHOTO 00OMeHa), pacTBOD,
SIEKTPONUTHI, HEIJICKTPOIHTHI,
SIEKTPOIUTUICCKAS JUCCOLIUATIHS,
OKHCIINTENh, BOCCTAHOBUTEIIb,
CKOpPOCTh XUMHUUYECKON peaKITi,
XUMHYECKOE PaBHOBECHE), TCOPUH
¥ 3aKOHBI (TEOpHsI XUMUIECKOTO
CTPOEHUS OPTaHUYECCKHUX BEIIECTB
A.M. Byrneposa, Teopust
JNEKTPOITUTHYECKOM TCCOMAINH,
nepuoanueckuii 3akon .M.
MemnneneeBa, 3aKOH COXpaHCHUS
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYCCKHUN S3BIK XUMUH,
(hakTONOrMUECKIIE CBEACHUS O
CBOHCTBaX, COCTaBe, MOIYICHUN U
0e30MacHOM MCIIOIb30BAaHUU

(oxcumoB, cynb(uaoB,
TUIPHUIOB U T.IL.) H
JIPYTUX HEOPTaHIMYECKUX
COEIMHEHNH OTAEIbHBIX
KJIACCOB.

Tecr «MeTaumdeckue /
HEMETAJTINYECKIE
CBOMCTBA,
3JIEKTPOOTPHUIIATEIEHOCTh
U CPOJCTBO K DIEKTPOHY
XMUMHUYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOSHHEM
1 TIOJI0’KEHNEM B
TIEPUOIITIECKON CHUCTEME
XHUMHUYECKHX DJIEMEHTOB
J.U. MenneneeBay.
[MpakTrdeckue 3aqanns Ha
YCTaHOBJICHHE CBSI3U
MEXITy CTPOCHHUEM aTOMOB
XMUMHUYECKHX JJIEMEHTOB U
HX COCIUHCHUH B




0) 0a30BEIC UCCIICIOBATEIBCKIC
JIENCTBUS:

- BJIaJICTh HABBIKAMH yIeOHO-
HCCIICA0BATEIIECKON U
MIPOEKTHOM JeTeIbHOCTH,
HaBBIKAMH Pa3peleHus
pooIeM;

- BBISIBJIITH TIPUYHHHO-
CJIEICTBEHHBIE CBA3H U
aKTyaJM3HUPOBATh 33139y,
BBIIBUTATh THIIOTE3Y €€
PpELIeHus], HaXOAUTh
apryMeHThI IS
JI0Ka3aTeNIbCTBA CBOUX
YTBEPXKICHUH, 3a1aBaTh
napaMeTpsl ¥ KPUTEPHH
pelIeHus;

- aHAJTM3UPOBATD MOJTyYEHHBIE B
XOJI€ pEIIeHUs 3a/1aun
PE3yNbTaThl, KPUTHIECKH
OLCHUBATh UX }IOCTOBCpHOCTB,
l'lpOFHO3I/IpOBaTb U3MCHCHUC B
HOBBIX yC.]'IOBI/IHX;

- yMeTb HepeHOCI/ITB 3HAHUA B
MO3HABATENHHYIO
NPaKTHYECKYIO 00JIaCTH
KHU3HCACATCIIBHOCTH,

- YMETb UHTErPUPOBATH 3HAHUS
U3 pa3HbIX MPEIMETHBIX
obJacreit;

- BBEIJIBUraTh HOBBIE HUJIEU,
npeiarath OpUruHajIbHbIC
HO/IXO/IbI U PELCHUS;

- CIOCOOHOCTH UX
HCIIOJI30BaHHS B
TMO3HABAaTEJIBbHON U COIMAILHOM
MPaKTHKe

BOKHEHIINX HEOPTAHUYECKHUX U
OpPraHU4eCcKUX BEUIeCTB B OBITY U
MPaKTHYECKOH AeATETbHOCTH
YeII0BEKa;

- YMETb BBIABJIATH
XapaKTCPHBIC MPU3HAKU U
B3aUMOCBS3b U3YUCHHBIX HOHHTHﬁ,
MNPpUMCEHATH COOTBETCTBYIONIIUC
TMOHATHA TTPU ONNMCAHUU CTPOCHUA
W CBOICTB HCOPTraHUYCCKUX U
OpPraHNYCCKUX BCHICCTB U UX
npeBpameHI/Ii/'I; BBIABJIATH
B3aHUMOCBSI3b XUMHUECKUX 3HAHMI
C MOHATUAMU U TPEACTABIICHUAMU
ApYrux €CTECTBEHHOHAYYHbIX
MpeaAMETOB;

—  yMETb UCTIONIb30BaTh
HaNMEHOBAaHUS XUMHUECKUX
COEAMHEHUIN MeXTyHapOAHOT O
COH03a TEOPETUUECKON 1
IIPUKJIATHOW XUMUU U
TpUBHAJIbHbIC HA3BaHUS
BaKHEHINNX BEIIEeCTB (ITUJIEH,
aleTHICH, MINUIEPHH, (EeHOo,
(hopmasbIeruy, yKCycHasi KHCIIoTa,
[JIMLUH, YTapHBIN ra3, yrieKUCiblid
ra3, aMMHaK, raiieHas U3BecTb,
HeTalleHas U3BECTh, IIUThEBAs COIA
U JPYTUX), COCTABIATH (OPMYIIBI
HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX
peakiuii, OOBSICHATb UX CMBICI;
MOATBEPKIATh XapaKTEPHbIE
XUMHMYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOLIVMH
SKCIEPUMEHTAMU U 3aIIUCAMHU
YpaBHEHUI XUMHUYECKUX PEAKLIUML;

— yMETb yCTaHaBIIUBaTh
MPUHAATICKHOCTh U3Y9IEHHBIX
HEOPTraHMYECKUX M OPraHUIECKUX
BEIIIECTB K ONpEAETICHHBIM
KJIaccaM U TPYTIIaM COeIUHEHHH,
XapaKTepHU30BaTh UX COCTAB H
Ba)KHEHUIIME CBOMCTBA; ONPENETATh
BUIbI XUMHYECKUX CBI3€EH
(xoBayIeHTHAas1, MOHHAS,
MeTaJITIYecKast, BOIOPOIHAS),
THUTBI KPUCTAJUTMIECKUX PEIIETOK
BEIICCTB; KIaCCUPHUIIUPOBATH
XUMHYECKHE PEAKIINH;

—  chopmupoBath
TIPECTABIICHUS: O XUMHICCKOMN
COCTAaBIISIIOLIENH
€CTeCTBEHHOHAYJIHOW KapTHUHBI
MHpa, POJIA XUMHUH B TTO3HAHUHI
SIBIICHUIA TIPUPOIEI, B
(hopMHUPOBAHNY MBITIIICHAS 1
KYJIbTYpBI THYHOCTH, €€
(hyHKIIMOHATBHOM TPaMOTHOCTH,
HE00XOAUMOM /IS peIIeHUs
MPAKTHICCKUX 33134 U
JKOJIOTMYECKA 000CHOBAHHOTO

COOTBETCTBHH C
TOJIOYKEHHEM
[lepuoanueckoit cUCTEMBI.
IIpaxTuko-
OpPUCHTUPOBAHHEIC
TEOPETUICCKUE 3aaHUS
Ha XapaKTePH3aIIHIO
XHMHYECKHMX JJIEMEHTOB:
«Mertamnnueckue /
HEMETAITTHIECKHE
CBOMCTBA,
AIEKTPOOTPULIATETLHOCTh
U CPOJICTBO K JICKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C HX
3JIEKTPOHHBIM CTPOCHHEM
1 TIOJIOXKEHUEM B
MEpUOINUECKON crcTeMe
XUMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBay.
3a1a4uu Ha COCTaBJICHUE
YpaBHEHUI pEaKLuii:

- COETMHEHUS], 3aMEIIEHHS,
pas3noxeHus, oOMeHa;

- OKHCJIMTEILHO-
BOCCTAHOBUTCIIBbHBIX
peakiuii ¢
HCIIOIb30BaHKEM METOIa
AIIEKTPOHHOr0 OajaHca.
3amayn Ha pacyeT Macchl
BEILECTBA WK 00bEMA
ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Wik 00beMY OJTHOTO
U3 y4aCTBYIOIIUX B
PEaKIMy BEIeCTB;
pacdetsl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKLUH, eCIIN
OJIHO U3 BEIIECTB UMEET
MIPUMECH.

3agaHust Ha COCTaBIICHHE
MOJIEKYIISIPHBIX M MOHHBIX
peakuui ¢ y4acTueM
KHCJIOT, OCHOBAaHHMH 1
COJIEH, YCTAaHOBJICHUE
HW3MEHEHHUS KHMCIIOTHOCTH
cpezpl.

JlabopaTopHas pabota
«THIBI XUMHUYECKUX
peakuuin».

Kontponpras pabdora
«CtpoeHue BemecTBa 1
XUMHIYECKHE PEAKIIAI.
Tect «Homenknarypa u
Ha3BaHHE
HEOPTaHMYECKUX BEIICCTB
HCXOJS M3 UX XUMHUCCKOM
thopmymsl HH
COCTaBJICHUE XUMHYCCKOH
(hopMyITBI KICXOIS U3
Ha3BaHMS BEIIECTBA IO
MEXTyHAPOTHOW WITH




OTHOILICHHUS K CBOEMY 3/I0pPOBBIO U
TIPUPOIHOM CPEIE;

— yMETb MPOBOAUTH PACUETHI IO
XUMHIYECKUM (HOopMyrIaM U
YPaBHCHUSAM XHUMUYECKUX PEaKIUi
C HCIIOJIh30BaHUEM (PH3HMUCCKHUX
BEJIMYMH, XapaKTePU3YIOIIUX
BEILIECTBA C KOJIMYECTBCHHON
CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHEIC YCIIOBHUS) ra30B,
KOJIMYECTBA BEILIECTBA;
HCITI0JIb30BaTh CUCTEMHBIC
XUMHYCCKUE 3HAHUS [T IPUHATHS
pEIICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECCTBAMH M UX
MIPUMEHCHUEM

OK 02.
Hcnonb3oBats
COBpEMEHHBIE
CpeJ/ICTBa MOUCKa,
aHanM3a u
UHTEPIPETAINH
uHhopMaLH, 1
UH(OPMAaIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHHUS 33124
TPO(eCCUOHATTBHOM
JeATENbHOCTH

B obnacty ieHHOCTH Hay9YHOTO
MO3HAHHMS:

- chopMuUpOBaHHOCTH
MHPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Ppa3BUTHA HAYKHU U
OOIIECTBEHHOMN MPAKTUKH,
OCHOBaHHOT'O Ha JTHAJIOTe
NPAaKTHKH, OCHOBAHHOTO Ha
ZMajore KyabTyp,
CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B
HOJIUKYJIBTYPHOM MHPE;

— COBEpILICHCTBOBAHUE
S3BIKOBOM M YUTATEIIbCKON
KyJbTYpBI KaK CpeJicTBa
B3aUMOJEHCTBUS MEXIY
JIFOIBMU U TTIO3HAaHUS MUPa;

— OCO3HAHHUE LIEHHOCTH
HaY4HOU JIEATENBHOCTH,
TOTOBHOCTb OCYIIECTBIISTH
MIPOEKTHYIO U
HCCIIE0BATEIbCKYIO
JEATENbHOCTh MHANBULYAIbHO
U B TPYIIIC;

OsnazeHne yHUBEPCATbHBIMU
y4eOHBIMH TI03HABATEIbHBIMU
NENCTBUSIMU:

B) B paboTa ¢ uHpopMarmeii:

— BIIaJIETh HaBBIKAMH
oy4YeHusT HHPOpMAaLnH U3
HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYLIECTBIISATD
TIOKCK, aHaJIH3,
CHCTEMATH3aLHIO U
HHTEPIIPETALHI0 HHPOPMALUH
Pas3IUYHBIX BUIOB H (hOpM
TIPE/ICTaBIICHUS;

— C0371aBaTh TEKCTHI B
pa3nu4HBIX (POpMaTax C yI€TOM
Ha3HaueHUs] HHPOPMAIWH U
LIeNIeBOM ayJUTOPHH, BEIONpast
ONTHMANBHYIO opMy
TIPE/ACTABICHUS U

BHU3YyaJIN3alliH,

- yMETh YYHUTHIBATH TPAHHUIIBI
NPHUMEHEHHUS U3YICHHBIX
(u3nuecKux MoJeen:
Matc€puralibHas TO4YKa,
MHEepLHaIbHAs CUCTEMA OTCUeTa,
UJCaNIbHBIN ra3; MOAEIU CTPOCHUS
ra3os, )KHJIKOCTeﬁ " TBEPABIX TEII,
TOUYEYHBIN NIEKTPUUECKUH 3apsij,
sZIepHasi MOJIENTb aTOMa, HYKJIOHHAs]
MOJIENb ATOMHOT'O SI1Ipa TpH
peuieHnn GU3MYECKUX 3a/ay;

- chopMHpPOBaTH COOCTBEHHYIO
HO3HLHIO [0 OTHOIICHUIO K
¢duznueckoii nudopmanuu,
MIOJIy4aeMOU U3 pa3HbIX
UCTOYHHUKOB, YMEHHS
UCIIOJIb30BaTh U(POBBIE
TEXHOJIOTHH JUTS TIONCKa,
CTPYKTYpPHPOBaHHS,
HHTEPIIPETALMH U MIPEACTABICHU
yueOHOH 1 HaydHO-TIOMYJIIPHOI
UH(POPMALUH; PAa3BUTh YMEHUS
KPUTHYECKOTO aHAIIN3a
noyrygyaeMo HHpopMaIuu

pasnen 1

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

TpPUBHATIBHOU
HOMEHKJIATYpe».

3ama4M Ha pacuer
MaccoBOH JT0H (Macchl)
XHUMHYECKOT'0 3JIEMEHTa
(coenuHeHwusT) B MOJIEKYJIe
(cmecw).

[MpakTryeckue 3agaHus
o KJIacCU(UKAIHIH,
HOMEHKJIaType U
XUMHYECKHM (hopMyam
HEOpraHNYECKHX BEIECTB
Pa3NUYHBIX KIIaCCOB.
[MpakTryeckue 3aaHus Ha
onpesieNieHue XUMHUYEeCKOH
AKTHBHOCTH BEIIECTB B
3aBHCHMOCTH BUJIa
XMMUYECKOH CBSI3U U THIIA
KpHUCTaJTNYECKOM
peLIeTKH.

Tect «OcobenHOCTH
XUMHUYECKUX CBOWCTB
OKCHJIOB, KUCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEI.
3agaHust Ha COCTABIECHHUE
YPaBHEHHUI XUMHUYECKHUX
peakuui ¢ y4acTueM
MPOCTBIX U CIOKHBIX
HEOpPraHMYECKUX
BEILIECTB: OKCH/IOB
METaJlJIOB, HEMETAUIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUUYECKHUX KUCIIOT,
OCHOBaHUH U
aM(pOTEepPHBIX
THAPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI
MOJTYYESHHS.

[IpakTuko-
OPHEHTHPOBAHHBIE
TEOPETHIECKUE 3alaHNs
Ha CBOWCTBA U NOJTy4YEHHE
HEOpPraHMYECKUX
BEILIECTB.

[IpakTuko-
OPUEHTUPOBAHHBIC 33/IaHHS
TI0 COCTaBJICHHIO
XUMUYECKHUX PEAKIMN C
ydJacTHeM
HEOpraHMYEeCKNX
BEILIECTB, HCIIOIB3YEMBIX
JUISL MIX WIACHTA(QUKALINH.
JlabopaTopHas paboTa
«MnenTndukanms
HEOpraHMYeCKNX
BEILIECTBY.

KonTponsaas pabora
«CaolicTBa
HEOpraHMYeCKNX
BEILIECTBY.

3agaHus HA COCTABJICHHE




— OLICHMBATH JOCTOBCPHOCTD,
JICTUTUMHOCTB I/IH(I)OpMaIII/II/I, €€
COOTBCTCTBHEC NPABOBbIM U
MOPAJIbHO-OTUYCCKUM HOPMAM;

— UCIOJIB30BaTh CPEICTBA
UH(GOPMAIIMOHHBIX U

KOMM YHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHUH
KOTHUTHBHBIX,

KOMM YHUKATUBHBIX
OpraHU3alMOHHBIX 33144 C
cobiroieHreM TpeOoBaHui
SPrOHOMHMKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepekeHus,
NPABOBBIX M ATUUECKUX HOPM,
HOPM HH(OPMAITHOHHOM
0€e30MacHOCTH;

- BJIaJICTh HABBIKAMHU
pacrio3HaBaHUs U 3allIUThI
uHbopmanuu,
UH(OPMALIMOHHOW
0€30MaCHOCTH JINYHOCTU

OK 04.

B¢ dexTuBHO
B3aUMO/ICHCTBOBATH
U paboTaTth B
KOJIJIGKTHBE U
KOMaH/Ie

— TrOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOMPE/IENICHHUIO;

- OBJIaJICHUE HABBIKAMH
yueOHO-HCCIIeI0BATEIBCKOM,
IIPOEKTHOM U COLIMAIIbHOU
JIeATEILHOCTH,

OBaieHre yHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU
NEeNCTBUSIMU:

0) coBMECTHAs ICATCILHOCTb:

— IOHUMATh U UCIOJIb30BaTh
MIpeuMyIIecTBa KOMaHIHOHN U
WHIIUBHYaJIbHON paboThI;

— IIPUHUMATh LIEJIU
COBMECTHOM JCATCIHLHOCTH,
OpraHN30BbIBATh U
KOOPJMHUPOBATH JEUCTBHS 11O
€€ JOCTIKEHHIO: COCTaBIIATh
IJIaH JACUCTBU, pacpenesiTh
poJv C y4ETOM MHEHUM
YYaCTHHUKOB O0OCYKIaTh
Pe3yNbTaThl COBMECTHOM
paboTsr;

— KOOPMHHUPOBATH U
BBINOIHATH PabOTy B YCIOBHSIX
peanbHOrO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO
B3aUMOCHCTBHS,

— OCYILECTBIIATH MO3UTUBHOE
CTpaTeruuecKkoe MoBe/ICHUE B
Pa3IUYHBIX CUTYAIUAX,
MPOSIBIISITH TBOPYECTBO U
BOOOpaxkeHue, OBITh
vHAATHBHBIM OBIaicHHE
YHUBEPCAbHBIMH
PETYJISATUBHBIMU JICHCTBUSIMHU:
T IPUHSITHE Ce0s U APYTUX
JIoJIei:

- yMeTb IUIAaHUPOBATH U BBITIOJIHATH
XUMHUYECKHU I IKCIIEPUMEHT
(TpeBpaleHns] OpraHUYECKUX
BEIIECTB MPYU HAIrPEBAHUH,
MOTY4YEHHUE STHIICHA U U3yUCHHE
€ro CBOMCTB, KaUECTBEHHbBIC
peaKImy Ha ajabAeTuIbl, Kpaxmad,
YKCYCHYIO KHCIIOTY; A€HATYpaLusl
0EIKOB MPH HATPEBaHUH, [IBETHBIC
peaxiuu 6enKoB; POBOJUTH
peaxIyu HOHHOTO 0OMeHa,
OIIPEIeNIATh CPEeAy BOIHBIX
PacTBOpOB, KaueCTBEHHbBIE
peakuuu Ha cyibdar-, kapooHaT- 1
XJIOpU/I-aHUOHBI, Ha KATHOH
aMMOHHUSI;, pelaTh
SKCIEPUMEHTAIBHBIC 33a]1a91 TI0
TemaM "Metamisl" u
"Hemeramibl") B COOTBETCTBHH C
TIpaBIJIaMH TEXHUKHN 0€30MacHOCTH
pu 0OPAIICHNH C BEIIECTBAMH U
nmabopaTOpHEIM 000PYIOBaHUEM;
TIPEICTABISATH PE3YITHTATHI
XUMHYECKOT 0 KCIIEPUMEHTA B
(hopme 3anvcH ypaBHESHHA
COOTBETCTBYIOIIUX PEAKLUN U
(hopmMynHpoBaTH BHIBOIBI HA
OCHOBE ITHX Pe3yJIbTaTOB

pasnen 2:
Tema 2.1,
Tema 2.2,
pasnen 3:
Tema 3.3,
pasznen 4:
Tema 4.2,
Tema 4.3,
paszznen 6:
Tema 6.2,
pasnen 7:
Tema 7.1

Ha3BaHWI OPraHUYECKUX
COEIMHEHUII 110
TpPUBHAIBHON U
MEeXAyHapOAHON
CHUCTEMaTHUYECKON
HOMEHKJIATYpe.

3aaHus Ha COCTaBIEHUE
TIOJTHBIX Y COKPAIEHHBIX
CTPYKTYPHBIX (hopmyIt
OpPraHMYecKUX BEIECTB
OTJENBHBIX KJIACCOB.
3amauM Ha onpeJieNieHne
npocTeinieit popmyibl
OpraHU4ecKol MOJIEKYJIbI,
UCXOSI U3 DIIEMEHTHOT'O
cocrtaBa (B %).

3aaHus Ha COCTaBJIEHUE
YpaBHCHHH XUMHUYECKUX
peaxIuii ¢ yuacThueM
OpPraHMYecKUX BEIIECTB
Ha OCHOBaHHH MX COCTaBa
U CTPOEHHS.

3agaHust Ha COCTABICHHUE
YPaBHEHUH XUMHUYECKUN
peakiui,
WILTIOCTPUPYIOIINX
XUMUYECKHE CBOMCTBA C
Y4eTOM MEXaHHU3MOB
MIPOTEKAHUS TaHHBIX
peakuui ¥ TeHETUYECKON
CBSI3M OPTaHUYECKUX
BEIIIECTB Pa3HBIX KIaCCOB.
Pacuernsble 3a1aum o
YPaBHEHUSIM peakLui C
Y4acTHEM OpPTaHHYECKUX
BEIIIECTB.

JlabopaTopHast paboTa
«IIpeBpamienne
OpPTaHUYECKUX BEIIECTB
IIPU HATPEBAHUI.
[IpakTuko-
OpPUECHTUPOBAHHBIC
3a/IaHM 110 COCTABIICHUIO
XUMUYECKHUX PEAKIMN ¢
YYaCTHEM OpPTaHUYECKUX
BEIIECTB, B T.4.
UCTIONB3YEMBIX JUIS UX
UACHTU(PHUKAINHN B OBITY U
TIPOMBIIIJICHHOCTH.
JlabopaTopHas paboTa
«nerTndukaims
OpPTaHUIECKUX
COCIMHEHUH OTIIETbHBIX
KIIaCCOBY.

Konrtponpras pabora
«CtpoeHue 1 CBOHCTBA
OpPraHUYeCKUX BEIIECTBY.
IIpakTrko-
OpPHEHTHPOBaHHBIC
TEOPETHIECKHE 3a/laHNs
Ha aHanm3 (aKTopos.,
BIMSIOIINX Ha N3MEHEHNE
CKOpPOCTH XUMHIUYECKON
peakmmu. [IpakTuko-




— IPUHUMATH MOTUBHI U
apryMEHTHI JPYTruX JIOJeH IpH
aHaJIN3€e Pe3yabTaTOB
JeSITENBHOCTY;

— IIpU3HABaTh CBOE MPaBO U
MIPaBO APYTHUX JIIoAeH Ha
OLITHOKH;

— pa3BUBATb CITIOCOOHOCTD

OpPHEHTUPOBaHHBIE
3a/laHMs] HAa IPUMEHEHHE
npuniyna Jle-1latense
JUISL HAXOXKJIEHUS
HaIpaBJICHUS CMEIICHUS
PaBHOBECHSI XUMHYECKON
peaxIyy ¥ aHaIu3
(hakTOpOB, BIHSIOIINX HA
CMEIEHNE XUMUYECKOTO

MOHMMATh MU C TIO3HIIHH paBHOBECHS.

JPYroro yenoBeka 3aiauy Ha TIPUTOTOBJICHHE
OK OZ. B oGmactu —  cdopmupoBaTh paszen 6: | pacTBOpOB.
ConeiicTBOBATH SKONIOTHYECKOrO BOCIHTAHMS | 1o crapemms: 0 XMMUHECKOI tema 6.1, | IIpakTuko-
COXPaHEHHIO — C()OPMHPOBAHHOCTH P —— paszien 7: | OpUEHTHPOBAHHBIE
OKpYKatoeH SKOJIOTMYECKO#H KYIbTYpHI, €CTECTBEHHOHAYYHOH KapTHHBI Tema 7.1 | pacueTHble 3a7aHNA HA
Cpenel, TIOHUMAHHE BIHUAHHS MHpa, POJTH XUMHH B IO3HAHHH AUCIICPCHBIC CHCTCMBIL,
PECYPCOCOEPEREHH| (611112 115 1O-3KOHOMUUECKHX ABJIEHUH TPUPOIBI, B HCTob3yeMble B OBITOBON
10, IPUMCHATE TIPOIIECCOB HA COCTOSHHE (OPMUPOBAHUN MBIIILTEHUS U 1 pOU3BOACTBCHHON
3HaHWA 06 TIPUPOTHOMN ¥ COLUATbHOM KyNbTYpbl JTHYHOCTH, €€ ACATEIBHOCTH HC/IOBCKA.
M3MCHCHUH CpeJIbl, OCO3HAHUE IT106aNbHOr0| (DYHKIHOHAIBHONH IPAMOTHOCTH, Jlaboparopras pabora
KInmara, XapakTepa KOJIOTHYECKUX HEOOXOUMON /TS peleHus «IIpurorosnenue
TIPHHIHIIBL pobeMm; IPaKTHYECKHUX 3a/1a4 1 pacTBOpOB».
Gepesxnsoro — II2HHPOBAHHE H 5KOIOrM4eCKH 060CHOBAHHOTO
:gz)lziiclﬁ(:;a, OCYIIECTBIICHHE JeHcTBUM B ﬁ;}:;](l)l;:gg :pcel;(;?My 3/I0pPOBBIO U
eHCTBOBATS B oKkpyKaroleii cpejie Ha ocHoBe >
ape3BBIAIHBIX 3HAHUSA TeNel yCTOHUMBOro — yMeTb coOMoIaTh MPaBHia
J— Pa3BUTHS YeTOBEUECTBA; SKOIOrMYECKH Eeec000pasHoro

AKTHBHOE HEMpHUSATHE TOBeIeHHs B OBITY U TPYI0BOM

NefiCTBUH, IPUHOCAIUX Bpel | JeSATeNbHOCTH B LENSAX COXPAHEHHUS

OKpYy’Karollei cpeie; CBOETO 3/I0POBbs U OKpY:Karoleit

— YMEHHE TIPOTHO3HPOBATH MPHPOJIHOH CPEJIBI; YHHTHIBATS

HEGNArOIPHATHES OMacHOCTh BO3JEHCTBHS Ha KUBbIE

sKonoruueckue nocienacrtpus | OPraHi3Mbl ONPCIACICHHBIX

IpeANpUHUMAEMbIX JeficTpuii, | BEMECTB, HOHMMAS CMBICT

B —— MOKa3aTeNA NPEACTLHOM

JIOMYCTUMO# KOHIIEHTPAIU1

— pacIupeHHue ONbITa

JIeATENBHOCTH SKOIOTUYIECKOi

HaMpaBJIEeHHOCTH;

— OBIIajieHHEe HAaBBIKAMH

yueOHO-HCCIIeT0BATENBCKOM,

MIPOEKTHOM U COLMAJIBHOM

JeATENBHOCTH

I/I3yquHe JUCHHUIIIIMHBI 3aKaHYNUBACTCA UTOTOBOH KOHTpOHBHOﬁ pa60TOI7I (2 CeMeCTp).
3. TunoBble 3aJaHUs I NPOBEACHHS TEKYIIEro KOHTPOJsl, KPUTEPHH M IIKAJbI
OLICHUBAHUMA

3.1. Tecr
HpuMeprle mecmoebsle SCIOCIHM}Z no pAa3HbiM memam
1. OnpeaesuTe, aTOMBbI KAKHX JIBYX 3 YKA3aHHBIX B PsI/y 2JIeMEHTOB B OCHOBHOM COCTOSIHUM
coJiep:KaT OJMH HeCNapeHHbIH 3JIeKTPOH. 3anMIINTe B MOJie 0TBeTa HOMepa BBIOPaAHHBIX

3JIEMEHTOB.
A.S
b. Na
B. Al
I'.Si

A. Mg

2. U3 yka3aHHbIX B psly XMMHYECKHMX 3JIeMEHTOB BbIOepuTe TPU 3JeMeHTa-MeTajlia.




PacnoJiosxkuTe BhIOPaHHBIE 3JIEMEHTHI B MOPSAIKE BO3PACTAHUS BOCCTAHOBUTEIbHBIX CBOMCTB.
3anummTe B M0Jie OTBETAa HOMePAa BHIOPAHHBIX 3JIEMEHTOB B HY:KHOM MOC/1€10BaTEJIbHOCTH.

A.S

b. Na

B. Al

I.Si

A. Mg
3. M3 unciia yka3zaHHBIX B Psijly 2JIEMEHTOB BbIOepHTE IBA 3JIEMEHTA, KOTOPbIe B COeTMHEHUH
¢ KHCJOPOAOM IMPOSIBJSAKOT CTeNeHb OKucJeHMs +4. 3anuimuure B MoJie OTBeTa HOMepa
BbIOPAHHBIX BelleCTB.

A.S

b. Na

B. Al

I.Si

J1. Mg
4. VI3 npes10:KeHHOT 0 MepevHsi BbIOepHTe 1Ba COeTUHEHHSI, B KOTOPBIX MKy MOJIEKYJIaMu
o0pa3yeTrcsi BOAOPOAHAS CBSA3b.

A. Bozopoa

b. meTanosa

B. Ttonyona

I'. meTanans

J1. METaHOBOW KHUCJIOTBI
5. B npo6upky ¢ pacTtBopom cojin X 100aBUJIM PacTBOp BenlecTBa Y. B pesyibrare peakuuu
Ha0JI01a/11 00pa3oBaHue 0€eJI0ro 0cajaKa.

N3 npensioskeHHOro0 nmepeyHsi BelmecTs BbiOepuTe BemecTBa X U Y, KOTOpPbIe MOTYT
BCTYNIATh B ONNHUCAHHYI0 PEAKIIHIO.
. OGPOMOBOIOPOT
aMMHAK
HUTpaT HaTPUs
okcun cepri(IV)
XJIOpUJ AIFOMUHUSA

HAmT >

3anummTe B OTBET 6y1(BBI, PAcCIIOJIOKHB UX B IIPABUJIBHOM IIOPAIKE

X Y

6. YcraHoBHTEe COOTBETCTBHE MeEXKIY Ha3BaHHMeM BellecTBA M KJIACCOM/TPynmmou, K
KOTOpPOMY(-0ii) 3TO BelleCTBO MPUHAIJIEKNUT.

HA3BAHUE KIIACC/T'PVIIIIA
A) puboza 1) MoHOCaxapubI
b) Tpuonear rimunepuna 2) monucaxapusl
B) rounmnriaunux 3) menTuasl

4) Kupbl

3anummure B TaOIUILy BEIOpaHHbIe HU(PHI IO COOTBETCTBYIOIIUMHU OYKBAMHU.

A b B




/. I3 npes10;KeHHOT 0 NiepevHsl BbIOepuTe 1Ba BelleCTBa, B MOJIEKYJIaX KOTOPBIX eCTh aTOM
yI1epoia B Sp°-rHOPHIHOM COCTOSIHHH.

A.Genzon

b. Tomyon

B. nponen

I'. 6yramuen-1,3

J1. MypaBbUHAas KMCJIOTA

8. U3 npens1o:keHHOr0 nMepevyHsi BbIOepHUTe JBa BElIECTBA, ¢ KOTOPbIMH pearupyeTr XJOpH
(penmsiammonus B pactsope.

A.TUAPOKCUJ HATPUS

b. consnasa xkucnora

B. mutpar cepebpa

I'. ykcycHas xuciora

J1. yriekucoeiil ra3

9. ¥YcraHoBuTe COOTBETCTBHE MEXKIY pearupylwuuMUd BelleCTBAMM W OPraHUYecKHM
NPOAYKTOM, KOTOPbIH NPEeUMYIIECTBEHHO 00pa3yeTcs NPU B3aUMOAEHCTBHHU 3THX BelEeCTB:
K KaX/JI0il MNO3HIHMH, 0003HAYEeHHOI OYKBOW, moadepuTe COOTBETCTBYIOUIYI0 IO3HLMIO,
0003HaYeHHY10 nudpoii.

PEATHPVIOINE BEIJECTBA  ITPOJVKT B3AUMOJEHCTBUA

A) mponan u 6pom 1) 1-6Gpommporan
b) nuknonponan u 6pom 2) 2-6pommporian
B) mponen u 6pomHas Bona 3) 1,3-gubpommpornan
I') mporwH 1 6pomHas Boja 4) 1,2-mubGpommponaH

5) 1,2-qubpommporieH
6) OpOMITUKIIONIpOTIaH
3anumure B OTBET HUQPHI, pACMOIIOKHUB X B MOPSAIKE, COOTBETCTBYIOIIEM OyKBaM.

A b B I

10. YcranoBure COOTBETCTBHE MeKIY pearupyouiumMmn BellleCTBAMH "
YIJIEPOAOCOAEPKAINMM TNPOAYKTOM, KOTOpPbI oOpa3yercsi NMpH B3aUMOJAEHCTBHU ITHX
BelIeCTB: K KaXJA0d NO3MLIUH, 0003HAYEHHOH OYKBOW, mMoadepuTe COOTBETCTBYHINYIO
NMO3MIHUI0, 0003HAYECHHYI0 HU(PPOii.

PEATHPVIOIHE BEIIJECTBA IIPOJTVKT B3AUMOJEHCTBUA

A) nponanoin-1 u oxcun meau (1) 1) mponananb
b) mponanon-2 u okcua meau (II) 2) auerTroH

B) nponanon-2 u MypaBbuHas KUCIOTAa  3) MpPOIEH

I') nponuH u Boza 4) m3onponaHo

5) mponunanerar
6) uzonponmihopMuaT
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3anuiuTe B OTBET LHU(PHI, pACIOJ0KUB UX B OPSAIKE, COOTBETCTBYIOIEM OyKBaM:

A b B r

11. ¥YcranoBuTe COOTBeTCTBME MexaAy (opMyJioil BemecTBa M CTENEHbIO OKHMCJIEHHS
yIJiepoaa B HEM: K KaxA0i MO3UIUMN, 0003HAYeHHOH OYKBOM, MOA0epHuTe COOTBETCTBYIOLLY IO
MO3UIMI0, 0003HAYEHHY IO M poii.

®OPMYJIA BELECTBA CTEIEHb OKUCJIEHUS
A) Na,C 1) —4
B) CH.Cl; 2) -3
B) CH3OH 3) 0
T) (CHa)sN 4) -2
5) +4
6) +2

3anumninTe B OTBET III/I(l)pI)I, PaCIOJI0XUB UX B IMOPAIKE, COOTBETCTBYIOIIEM 6y1(BaMI

A b B r

Omeemvl Ha mecmul
1 2 3 4 5 6 7 8 9 10 11

B,B |B,J,b| AL | B, | 1B | 143 | B,B | AB | 2345 1,262 | 1,344

Kpumepuu u wkana oyenueanus

MakcumaabHOE YHCIIO 0alioB, KOTOPOE MOXKHO TOJYYUTh 33 MPAaBUIHHOE BBIMOJTHEHUE
BCEH TecToBOM paboThI, cocTaBisgeT 16 6amtoB. TectoBrie 3aganne Ne 1,2,3.4,5,7,8 orleHUBAIOTCS
1 6ammom, TectoBbie 3aganus 6,9,10,11 oneHuBaroTcs 2 6amiamMu, eciid IOMyIIeHa OJHa OIIMOKa
3aJaHKe OllcHUBaeTcs 1 OajioM.

I xaJua ouneHuBaHUSA IIponieHT BHITIOJIHEHUS
«OTIINYHO 85 % u Gonee
«XOPOIIOY 70-84 %

«YIOBIETBOPUTEIHHOY 50-69 %

«HEYJIOBJIETBOPUTEILHO» menee 49 %
3.2. 3agaun

Ipumepnsie 3a0auu no pasHviM memam OUCYUNIUHBL
3anaua 1. Onpenenuts GopMyIy BelecTBa, eciau oHO coaepKuT 84,21% C u 15,79% H u
MMEET OTHOCUTEBHYIO IJIOTHOCTH MO BO3AYXY, paBHYIO 3,93.
Pemenne 3axauu 1:
1. TTycts Macca BemectBa — paBHa 100 r. Torna macca C Oyzaer paBua 84,21 r, a macca H— 15,79 1.
2. Haiiném Koan4ecTBO BEIIeCTBA KaXKI0ro aToMa:
v(C)=m/M=284,21/12=7,0175 momp,
v(H)=15,79/1=15,79 mons.



3. Onpenensiem MoibpHOE cooTHOIIEHHE aToMoB C u H:

C: H= 17,0175 : 15,79 (cokpatum oba umcna Ha MeHbIiee) = 1 : 2,25 (momHOxkuMm Ha 4) = 4. 9.
Takum o6pazom, mpocreitmas popmyna — CsHo.

4. Tlo oTHOCUTEIBHOM TJIOTHOCTH PACCUYUTAEM MOJISIPHYIO Maccy:

M= D(Bo3z[,) *29 =114 r/™M0nb.

MomnsipHast Macca, coOTBeTCTBYIomas npocreiei popmyne CsHg — 57 r/monb, 310 B 2 pasa
MEHBIIIE€ HCTUHHO MOJIIPHON MacCHI.

3HauuT, ucTuHHAas Gpopmyna — CgHuis.

3agaya 2. OnpenenuTs GopMyITy aIKHHA C TUIOTHOCTHIO 2,41 I/ IpU HOPMAJIBHBIX YCIOBHUSX.

Pemenue 3agaum 2:

Oo6mas popmyna ankuaa CnHan—> Kak, uMes IimoTHOCTS ra3000pa3HOro ajJKWHA, HAWTH €T0
MOJISIpHYIO Maccy? IInoTHocTh p — 3T0 Macca | nuTpa raza npu HOPpMAJIBHBIX YCIOBHSIX.

Tak kak 1 Mousb BemiecTBa 3aHUMAaeT 00bEM 22,4 11, TO HEOOXOUMO Y3HATh, CKOJIBKO BECST
22,4 n takoro ra3za: M = (IJIOTHOCTbH p) * (MOJSIPHBIN 00bEM Vm) = 2,41 1/n1 * 22,4 n/monb = 54
T/MOJIb.

Janee, cocTaBuM ypaBHEHHUE, CBA3BIBAIOIIEE MOJISIPHYIO Maccy U n:14 e n—2 =54, n=4.

3HauuT, ankuH umeet popmyny CsHe.

3amaua 3. B npupojie okosio 76 % Bcex aTOMOB XJIOpa UMEIOT OTHOCUTEIIbHYIO Maccy 35, a
24 % — 37. Yemy paBHa OTHOCHUTEJIbHAsI aTOMHAs Macca xJjiopa?

Pemenne 3anaun 3:

3HaueHWEe OTHOCUTEJIILHOM aTOMHOM Macchl Xjopa, npuBeaeHHoe B Ilepuoaunueckoit
Tabnuue, sBisercs cpeaHuM. [1o TaHHBIM B yCIIOBUU 337jauld OTHOCUTENIBHBIM aTOMHBIM MaccaM

M30TOIIOB U UX COJEP’KAHUIO0 MOYXHO BBIUMCIIUTB 3TO CpeAHEE 3HAUCHUE!
Ar(Cl) = 35:0,76 + 37-0,24 = 35,5.

3anava 4. Beraucnure maccy ra3oB npu H.y.: a) 200 i xjopa, 6) 1,8 1 cepoBomopoaa
Pemenue 3anaun 4:

Pacuét macchl ra3oB Bei€M uepe3 KOJIMYECTBO BEIIECTBA.

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

3anmauva 5.

ITpu pactBopennu 10 r ruapokcuaa Hatpus B 250 r BoJibl TeMIepaTypa noBbicuiach Ha 9,7 K.
Omnpenenurte sHTaNbIUIO0 pacTBOpeHus NaOH, npuHuMas yieiabHyr TEIIOEMKOCTh ¢y pacTBopa
paBHOM yJenbHON TerioeMKocTu Boabl (4,18 Jx/(1-K)).

Pemenue 3axaum S.

1) Haxonum Maccy (m) pactBopa (260 r) v BEIYUCISAEM KOJIHYECTBO MOTIONIEHHOTO 3TUM
pactBopom Teruia (Q) mpu MoBbIIEHUU TemmepaTrypsl Ha 9,7 K:

Q=m-cynAT =260-4,18-9,7 = 10542 JIx, wmu 10,542 xJIx.

2) IlepecuntsiBas 3Ty BennunHy Ha 1 Mmoss NaOH (M = 40 r/mons), mojydyaeM SHTaJIBINIO
pacTBOpPEHUs CO 3HAKOM MHUHYC, TaK KaK TEIIO BbIAESAETCS !

Q:m_ 10,542:10
M 40

AH=- =—42,17 xJx/™Mons.

3apaua 6. Ilpu pacrBopenun 360 r xjmopuaa HaTpus B OAHOM JuTpe Bouel mpu 20 °C
00pa3oBajcs HaCHIIEHHBIN PacTBOP IUNIOTHOCTHIO 1,2 Kr/i.

Brrancnure k03¢ GUIUEHT pacTBOPUMOCTH XJIOpUIa HATPUS B BOJIE IIPH ATOM TeMIIeparype,
€ro0 MaCcCOBYIO JIOJIO B HACBIIIIECHHOM PacTBOPE U MOJISIPHYIO KOHLIEHTPALMIO HACHIILIEHHOTO PACTBOPA.
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Pemienue 3agaum 6.

1) Macca omnoro nutpa Boabl paBHa 1 kr, wiu 1000 r. Ecnu B ogHOM JUTpEe BOMABI
pactBopsercs 360 r BemectBa, To B 100 r — 36,0 r. CnenoBaTenbHO, KO3 (PUIMEHT pacCTBOPUMOCTH
xsiopuja Hatpud rpu 20 °C pasen 36,0.

2) Macca nHacslilieHHOTo pactBopa paBHa 1360 r, macca conu B Hem 360 1, cie10BaTeIbHO

MacCCoBas O0JId XJIOpruAaa HAaTPUA B HACBIIICHHOM PACTBOPC paBHA:

a)=ﬂ-100 = 26,5 %.
1360

3) O0beM MOIy4aeMOro MpH JaHHBIX YCJIOBHSX HACBHIIICHHOTO pacTBOpa COCTABIISCT
1,36 : 1,2 = 1,13 n. Monspuas macca NaCl paBua 58,5 r/moinb, cieqoBaTeIbHO KOJIUYECTBO
XJIOpUJIa HaTpUs B pacTBope paBHO 6,15 moib (360:58,5). BoruncisieM MOJISIpHYIO KOHIIEHTPALUIO
HACBIILIEHHOTO pacTBOpa:

(=)

Cy= 15 =5,44 wmoub/n.
1,13

3apaua 7. Koaddumuent pactBopumoctr HUTpata kanus B Boje npu 60 [1C pasen 110.
Kakas macca sToro BemiectBa pactBopsieTcs NpH AaHHOW TemriepaType B 500 M BOAbI U ueMy
paBHa Macca IoJly4aeMoro HachIIEHHOTO pacTBopa?

Pemenne 3agauu 7. Macca 500 M Bozs! coctaisieT 500 r. Koadduument pactsopumoctu
(110) moka3bIBaeT Maccy BellecTBa, koTopas pactBopsercs B 100 r Boabl, cienoBatenbHo B 500 T
BoI6I pacTBOpsieTcs 550 r KNO3. Macca moyueHHOTo HachIIeHHOTo pacTBopa Oyaet pasHa 1050
r, uan 1,05 kr.

3ajgnue 8. 3aKOHYUTH YPABHEHUS PEAKIIHIA:
a) Ge + HNO3z —
6) Sn + HNO3z —
B) Sn +KOH —
r) Pb + KOH —
1) PbO2 + HCI —
Pemenue 3anaum 8:
a) Ge + 4HNO3z — GeO2| + 4NO271;
0) Sn + 4HNO3z — H2SnOs3| + 4NO21 + H20;
B) Sn +2KOH — KzSnO: + H27;
r) Pb + 2KOH — K2PbO2 + H7;
1) PbO2 + HCI — PbCls + 2H20.

3aganue 9. 3aKOHUUTHL ypaBHEHHS PEAKIIUIA:
a) Pb304 + KI + H,SO4 —
6) SnCl, + FeCl; —
B) SNClz + K2Cr207 + H.SO4 —
r) Pb30s + Mn(NO3)2 + HNO3; —
1) Pb(CH3COO), + CaOCl> —
Pemenue 3axaun 9:
a) Pb3O4 + 2KI + 4H2SO4 — 3PbSO4 + K2SO4 + 12 + 4H20;
0) SnCl + 2FeClzs —SnCls + 2FeCly;
B) 3SnCl> + KoCr207+ 7H2SO4 — Cr2(S04)3 + SnCls + 2KCl + 2Sn(SO)2 + 7H20;
r) 5Pb304 + 2Mn(NO3)2 + 26HNO3z — 15Pb(NO3)2 + 2HMnO4 + 12H,0;
1) 2Pb(CH3COO0)2 + 2Ca0Cl; + 2H20 — Pb(CH3COO)4 + PbCls + 2Ca(OH):..
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3agaua 10. Onpenenute maccy xiaopoBogopoaa B 400 M pacTBopa CONSTHON KHUCIOTHI C MacCOBOM
monei 0,262 1 morHocThIO 1,13 T/MII.
Pemenue 3amaum 10 . [Tockoiabky W = Me.q / (V ¢ p), TO IOTyUaCM:
Mo-ga =WV ep=0,262 * 400 mz » 1,13 2/mn =118 ¢

3amauya 11. Kakoit o6beM 78%-HOro pactBopa CEpHOM KHCIOTHI ¢ TJIOTHOCTHIO 1,70 r/Mi Ham0
B3ATh 11 ipurotoBieHust 500 M 12%-Horo pacTBopa cepHOM KMUCIOTHI € INIOTHOCTHIO 1,08 r/Mn?

Pemenne 3apaum 11. JInsg nepBoro pactBopa uMeeM:

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

JlJ11 BTOPOTo pacTBOpa UMEEM:

V2 =500 amz, wo = 0,12 u p2 = 1,08 /.

[TockoabpKy BTOPO# pacTBOpP TOTOBUM M3 TIEPBOTO T00ABICHUEM BOJIBI, TO MAaCChl BEIIECTBA
B 000MX pacTBOpax oAMHAKOBEL. HaxoanM Maccy BelecTBa BO BTOPOM pacTBOpE.

3w, =ma/ (Vo

p2) IMEEM:

Mz =Wz V2 e pr=0,12 « 500 mn « 1,08 2/mn = 64,8 2.

Macca BeniecTBa B IepBOM pacTBOpE Takke paBHa M = 64,8 2.

Haxoaum 00bem mepBoro pactBopa. M3 Wi = my / (V1 ¢ p1) umeem:

Vi=my/ (wy e p1) =64,82/(0,78 « 1,70 2/mn) = 48,9 ma.

3anaua 12. Onpenenute maccy KOH, HeoOxoaumyto amst mpurotosiienus 4 1 2 M pactBopa.
Pemenue 3apaun 12. /s pacTBOPOB ¢ MOJISIPHOM KOHIIEHTpAIUEH NUMEEM:
c=m/(M-V),
IJ1€ ¢ — MOJIApHAas KOHIEHTpauus,
M — Macca BEelIecTBa,
M — MonsipHas Macca BEIleCTBa,
V — o0bem pacTBopa B IUTpax.
Otrcromam=c *M * V() = 2 monv/n * 56 e/monv * 4 1 = 448 2 KOH.

3agaua 13 CkoyibKO TpaMMOB KHCIIOPOAA MOKHO TIOJYYUTh MPU HarpeBaHUM 25 T IepMaHraHata
KaJlusl, €CIIM PEaKLMsl pa3I0KEHUs MPOTEKAET C BBIX0AOM 86% ?

Pemenne 3apaum 13. Beixon peakiuu # onpenensercs Kak OTHOIICHHE IMPaKTUYECKU
MOJIYY€HHON MacChl MPOIYKTa K TEOPETUIECKOM Macce, pacCCUMTAHHOM 10 YPaBHEHUIO PEaKIIUu:

n= (mnpakm / mmeop) * 100%

Boeixon naH B yclOBHM 3a7jaud, a TEOPETHYECKYIO MacCy KHCIOPOJia paccuuTaeM I10
YPaBHEHHIO PEaAKIINH:

2KMnO4 = K2MnO4 + MnO: + O-1.

V(KMNnO4) = m(KMnO4) /M (KMnO4) = 25/ 158 = 0,16 mone.

B ypaBHenuu peakuuu pasnoxkeHuss kodpduiment mepen O2 B 2 pa3a MeHbIIE, 4eM
koaddunment nepeg KMnQO4, mOATOMY KOJTUYECTBO BEIIECTBA KUCIOPO/Ia TAKXKE B 2 pa3a MEHBIIIE:

v(02) = v(KMnOys) / 2 = 0,08 moxns.

Teopernueckn BO3MOXKHAasi Macca KUCiIopoaa

Mieop(O2) = V(O2) * M(O2) = 0,08 * 32 = 2,56 (1).

CornacHo ypaBHEHUIO pEaKIUU

u3 2 MoJib (2 * 158 =316 1) KMnOg4 o6pazyercs 1 mons (32 1) O2;

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

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

[IpakTrueckyro Maccy KUCIOPO/ia HAXOAUM, YMHOXasi TEOPETUUECKYIO Ha BBIXO/:

Mypaxm(02) = Mpeop(02) * 1 = 2,56 0,86 = 2,2 (2)



12

OtBet: 2,21 Oo.

3amaua 14. Onpegenure Maccy YKCyCHOM KHUCIIOTHI M MacCy 3TaHoJa, KOTOPhIE HEOOXOAUMBI JJis
nosryyenus 30,8 r aTwiianerara.

Pemenue 3agaum 14:

3Has MoisIpHylo Maccy oatunanerata M(CHzCOOC:Hs) = 88 2/monw, omnpenenum
KOJIMYECTBO BEIIECTBA ATHIIAIIETATa

V(C2HsCOOCHS3) = m/M = 30,8 2/ (88 2/mons) = 0,35 monw. Hamuiem ypaBHEHHE peakiinu
TepupUKanuu:

I MOnb Yy MOJb 0,35 Monb
CH,COOH+ C,H,OH — CH,COOC,H, + H,0
1 Mons 1 Monb 1 monb

W3 ypaBuenus Buano, uto v(CH3COOH) = v(CH30H) = v(CH3COOC>Hs) = 0,35 mone.
3nas M(CH3COOH) = 60 r/monb u M(C2HsOH) = 46 r/mob,

Haxoaum: m(CH3COOH) =V « M = 0,35 moznwb * 60 o/mone = 21,0 2 u

m(C2HsOH) = v « M = 0,35 monw * 46 2/mons = 16,1 2.

3apaua 15. Onpenenute 06beM (H.y.) KUCIOPOa, HEOOXOIUMBIN JUTsl Ckuranusi 1 kr OyTaHa.
Pemenue 3apauun 15. Haxoaum konnuectBo BemectBa Oytana CsHio, eciu M(CsH1o) = 58
I/MOJIb!
v =m/M = 1000 2/ (58 2/monv) = 17,24 mone.

3anuceiBacM YPaBHCHHUC pCaKLIUU:

T MOAb Yy MOJTb 0,35 moab
CH,COOH+ C,H,OH — CH,COOC,H, + H,0
1 mMone 1 Monb 1 Mosib

[To ypaBHEHHUIO peaKIMK HAXOAUM KOJIMYECTBO BelecTBa kuciaopoaa: x = V(0z) = 17,24 «
13/2 = 112,1 mons.
Haxonum 00beM kucinopoga: V(02) =v « Vy = 112,1 « 22,4 = 2510 2 = 2,51 »3.

Kpumepuu U wKana OueHU6aHuA

Hlkana oneHnBaHuA Kpurepun ounennBanus
«OTIINYHO» [IpuBeIeHO MOIHOE MPAaBWIIBHOE PELICHHE 3aJaUH.
«XOPOLIO» [IpuBeieHO HEMOJIHOE pelIeHUE WK pPellieHre, CoJepKaIlee OMUOKU

«YZOBIIETBOPUTEILHO» | 3amucaHbl HE BCe HEOOXOIUMBIE JUIsl peICHUS] XUMHUYECKHEe
COEJIMHEHUS WIH (POPMYIIBI

CKHCYOOBJIICTBOPHUTCIILHO) Pemenue 3amaun moJIHOCTHIO HCBCPHOC NI OTCYTCTBYCT.

3.3 [IpakTHYecKue 3aJaHUs
Ipumepnvlil nepeueHb npaKmMu4eckux 3a0anuti O PA3HbIM MemMam OUCYUNTUHDL.

IIpakTuyeckoe 3aganme 1. 3aaHue Ha UCMOJBb30BAHUE XMMHUUYECKONW CHUMBOJIMKH M Ha3BaHUM
COEMHEHMH 110 HOMEHKJIATYPE MEXIYHAPOIHOTO COK3a TEOPETUYECKONW U MPUKIATHON XUMHUU U
TPUBHAJIBHBIX HA3BaHUN JUIS COCTABJICHUS XMMHUYECKHX (OPMYN ABYXaTOMHBIX COEIMHEHUN
(oxcHI0B, CyNb(GUI0B, THAPUIOB U T.I1.) U APYTUX HEOPTAHUYECKUX COEAMHEHUH OT/IEIbHBIX KIIACCOB.
1. IpuBeauTe npaBuabHOe Ha3BaHue coau Ba(HCO3):

A — ruapokapOoHar 6apus;

b — ruapocunukar Gapus;

B — nuruapoxapOonar 6apus;

I' — nuruapocunukat 6apus
2. YkaxxuTe nNpaBujibHoe Ha3BaHue BeulectBa FeOHSO4:

A — rugpocynsdar xkenesa (11I);


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 — cynbdar ruapokcoxenesa (I1);
B — cynbdar ruapokcoxenesa (111);
I' — cynbur ruapoxcoxenesa (I1I).
3. IlpuBeauTe MOJIEKYJIAPHYIO (POPMYJIY A30THCTOH KUCJIOTHI:

A —HNO3;
b — HNOg3;
B — NHs;
I' — N2Os.

4. IlpuBenuTe NpaBuJbHOoe Ha3Banue BemectBa H2SOs:
A — cepHHCTas KUCIIOTA;
b — cepnas kucnora;
B — cepoBogopoHas Kuciaora;
I' — oxcun cepsr (IV).
5. Ykaxute MOJIeKYJIAPHYIO (opMyJTy CepOBOIOPOIHONH KUCIOThI:

A — H»S0s3;
b — H3S;
B — H2SOyq;
I — HxS:0:s.
Omeembot:
1 2 3 4 5
A A A A b

HpaKTH‘leCKOC 3aJaHHue 2: 3a,Z[aHI/Ie Ha COCTABJICHHUC MOJICKYJIAPHBIX W HWOHHBIX peaKuHﬁ C
Y4aCTUCM KHUCJIOT, OCHOBAHUU U coneﬁ, YCTAHOBJICHHUC U3MCHCHUA KUCIIOTHOCTU CPCADbI.

1. CocTaBbTe MOJIHOE M KPAaTKOe HOHHbIE YpPaBHEHHs, ONHMCHIBAIOIME B3auMoOjeiicTBUe
KpPeMHHEeBOIl KHCJI0ThI M THAPOKCH/IA KAJHUs B BOAHOM pacTBope.

MonekynsipHOe ypaBHEHHE!

H>SiO3 + 2KOH = KSiO3 + 2H,0.

KpemnueBas kucnora - OIMH U3 PEIKUX NMPUMEPOB HEPACTBOPUMBIX KHUCIIOT; 3alIUCHIBAEM B
mojekyisipaoit popme. KOH u K2SiOs mumrem B nonHoit ¢popme. H20, ecTecTBEHHO, 3aichIBaeM
B MOJICKYJISIpHOM popme:

H2SiOs3 + 2K* + 20H" = 2K* + SiOz% + 2H,0.

Buaum, 4To MOHBI Kallis HE U3MEHSIOTCS B XOJI€ peakuuu. J[aHHbIe YacTUIIbl HE IPUHUMAIOT

y4acTus B MPoIIecce, MbI TOJKHBI yOpaTh UX U3 ypaBHeHUs. [lomydaeM nckoMoe KpaTkoe HOHHOE

ypaBHEHHE:
H,SiO3 + 20H" = Si0O3% + 2H,0.

2. Oxkcun meau (IT) pactBopuwiin B cepHoii Kucaore. Hanummure nojiHoe 1 KpaTkoe HOHHbIE
YPABHEHUS JAHHOHN peaKkuu.

Omeem.

2H* + SO4% + CuO = Cu?* + SO4& + H.0

2H* + CuO = Cu?* + H0

3. C noMoLIbI0 HOHHBIX YPABHEHUH ONMUIIMTE B3aNMO/IeiiCTBHE HUHKA € COJISIHOW KHCJIOTOI.
Omeem:

Meramuibl, CTOSIIME B psAy HAIPSIKEHUH JIEBEE BOJIOPOJA, PEATHPYIOT C KUCIOTaMH C
BBIZICTICHUEM BOJIOpoAa (crenu(uueckre CBOWCTBA KHUCIOT-OKUCIIHMTENEH MBI ceiddyac He
o0cyxaem):
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Zn + 2HCI = ZnCl; + H»1.
[Tonroe nonHoe ypaBHenue: Zn + 2H+ + 2Cl- = Zn2+ + 2CI- + H21.
Kparkoe nonnoe ypasuenue: Zn + 2H* = Zn?* + H»1.

IIpakTHyeckoe 3aganue 3. 3aJaHMs Ha COCTABJICHUE YPAaBHEHUN XUMHYECKHX DPEAKIHMM C
Y4acTHEM OPTraHUYECKUX BEIECTB HA OCHOBAHUU UX COCTaBA U CTPOEHUS.
1. HanumuTe ypaBHeHHs peaKuii, C MIOMONIbI0 KOTOPBIX MOKHO OCYIIeCTBUTH CJIeAyIOLIue
NpeBpalleHus:

Cobte 2 x KON@sG) o H:0(ws6,), HOL o

C WOH{Boan. ), nab, KOH (i), nab,, © )
My — Xg—————————— Xs(raa)

B ypaBHeHUsIX npuBenuTE CTPYKTYpHBbIE (POPMYJIbI OPraHUYECKUX BEIIECTB.

Omeem: Hanncanbl ypaBHEHHS PEaKidii, COOTBETCTBYIOIINE CXEME MPEBPAILICHUI:
1) C;H4+Cl, — CICH,CH,Cl
2) CICH,CH,Cl1 + 2KCN = NCCH,CH,CN -+ 2KCI
3) NCCH,CH,CN + 4H,O + 2HCI = HOOCCH,CH,COOH + 2NH4Cl1
4) HOOCCH,CH,COOH + 2KOH — KOOCCH;CH,COOK -+ 2H,0

t
5) KOOCCH,CH,COOK + 2KOH — 2K, CO3+CH3CH3
2. Hanumure ypaBHeHMsl peaKlfii, C IOMOIIbI0 KOTOPBIX MOKHO OCYIIIECTBUTD NPeBpPallleHu s

C.t° CaHsCLAICK +Cly  hv
aleTHJIeH X X » X3 — CTHPOJI — MOJIUCTHPOJI

[Tpu HanMcaHuy ypaBHEHUH peakiUii UCIIONB3YITe CTPYKTYpHBIE (POPMYJIIbI OPraHUYEeCKUX BEIIECTB.
Omeem: Hamnucanbl ypaBHEHUS PeaKIiii, COOTBETCTBYIOIINE CXEME MPEBPAICHHI:

o A
%, Cakr. 4
1) 3HC=CH ——— \\_)
ﬁ o 1/“ CH, CH;
2) \/‘  Cl-CH,—CH3 —— 3@ - HC1
I
A]/(‘Hz CHj3 > CH—CHj
O hv N
| FCl — ) HCI
5 LS : LJ
Ll‘l l‘I [l[
CH—CH; C=C
" i'O + KOH(cunpr. pacrsop) —— ©/ [l[ + KC1 + H,O
[ll l‘l —CH—CH;
AN (r:(‘f
~ _—
5) n @ H [ﬁ\
./
Kpumepuu u wKanra oyeHusaAHu:A
IlIkaa oueHMBaHUA Kpurepun oueHuBaHus
«OTIIMYHO» Bce 3aIaHU S BBIITOJHCHBI BCPHO.
«Xopouio» I[onymeHa lommbka B O(bOpMJIeHI/II/I MPAKTUICCKOT'O 3aJaHU .

«yAOBJIETBOpHUTENHHO» | Jlomymiens! qBe ommoOku B 0()OPMIICHUU MPAKTUIECKOTO 3aJaHHUS.

«HEYJIOBJIETBOPUTENHbHOY | JlomyIeHsl Tpu uiu 6osiee ommOOK Wik paboTa He BBHIIOTHEHA.
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3.3. KonTpoJabHas padora
IIpumepnvie 3a0anus 0 KOHMPOILHOU pabombl
KonTtpoabHas padora no teme «CTpoeHne U CBOHCTBAa OPraHM4YeCcKMX BelleCTB»
Bapuanm 1
1. Hamummre cTpyKTypHBIE (QOPMYIBI COCOMHEHHN: 2-MEeTHIOYTeH-1; MEeTHIIHKIONpOIaH,
STUJIEHTIINKOIIb; 2,4,6- TPUHUTPOTOIYOI.
2. Hanumure cTpykTypHBIe (popMyiisl 1 HazoBuTe 1o HoMeHknarype MIOITAK Bce miockocTHbIe
m3omepbl CsHio,
3. [Ipennoxute nBa crnocoba MOJy4eHHs] LUKIOTeKcaHa. HamummTe cxembl peakiuil, yKakure
YCIIOBHS PEAKIIUH.
Bapuanm 2
1. Hanumure CcTpykTypHble (OpPMYJIbI  COECIMHEHUH: 2-MeTwiOyTaHoBass — KucioTa; 1,2-
JTUXJIOPIPOIIEHA; 0-KCHUJION; 2-METHIITEKCAHOII-2.
2. Hanmumure ctpykrypHble ¢opMynbl U HazoBuTe no HoMmeHkinatype MHOITAK Bce nuneiinbie
n3omepsl CsHg.
3. Kakumu cnocob6amu MOKHO MOJMY4YuTh OyTmiOeH30i1. Hamumiure cxembl peakiui, yKakKute
YCIIOBUS PEAKIUN.

Kpumepuu u wKanra OueHuBaAHUsl

IIlkaJjia OueHUBaHUSA Kpurtepun oueHuBaHus
«OTJIIMYHO» Bce 3aanus BbInosiHEHbI B IOJHOM 00beMe. Ha Bce Bonpock! 1aHbl
pa3BEPHYTHIE MTOJIHBIE OTBETBHL.
«XOpOLIO» Bce 3ananus Beinonanensl. Ha Bce BOIIPOCH! 1aHbI OTBETHI. JJOIyI1eHbI

HCTOYHOCTH, HC3HAYUTCIIbHBIC OIITHOKMU.

«KYOOBJICTBOPUTCIIbHO» 3a,Z[aHI/I${ BBINOJIHEHBI HE B IIOJTHOM 00beMe MM ¢ omnOkamu. Ha
BOIIPOCHI JaHBI HC ITIOJIHBIC, IIOBCPXHOCTHLIC OTBCTHI UJIM HC HA BCC
BOIIPOCHI IAHbI OTBCTHI.

«HCYOOBJICTBOPHUTCIILHO) PaboTa He BBINOJIHEHA WIIH BBIIOJIHEHA C pr6I>IMI/I oInOKaMH.

3.4. JlabopaTopnasi padora
IIpumep nabopamoproii pabomoi
JlabopaTtopuas padora «IIpuroroBjieHue pacTBOPOB».

Llenv  pabomui: TpuOOpEeTEHNE  HABBIKOB IPUTOTOBIIEHUSI  PAaCTBOPOB  3aJaHHOMU
KOHIIEHTPAIIUH, BBIPAKEHHOW pa3IMYHBIMM  Ccloco0aMu, M3 CyXOW coiau uiaum  Oosee
KOHI[EHTPUPOBAHHOTO PacTBOpA.

Obopyoosanue u peaxmugbl: KOHUYECKUE KOJOBbI Ha 250 Mmi, TEXHOXHUMHUYECKHE BECHI,
¢bunpTpoBambHas Oymara, MepHbIe HWJIHHIPBI, HAOOP apeoMeTpoB, MepHbIe KoJObl Ha /00 mi,
cyxue coiu, Hapumep NaCl, KCI, NaxCOs, BaCl, CaCl,, CuSOa.

TEOPETUYECKUE ITOSACHEHUA

Konnentpanusi pactBopa- 3TO OTHOCUTEIBHOE COJAEpkKaHHE PACTBOPEHHOI'O BEIIECTBA B
pacTtBope. J1Jis BeIpaskeHUsI KOHIIEHTPAIIMK PACTBOPOB CYIIECTBYET JIBa CIIOCO0A.

1. 0onesoti cnocob:

a) MaccoBasi JI0Jisl BEIIeCTBa o, Oe3pa3MepHas BEIMYMHA WU BBIPAKAETCS B MPOIEHTAX,
BBIYHUCIIAIOT 110 (hopMmyJie
_m(s- sa) 100

m(p - pa) %

re m(6-6a), Macca BEIIeCTBa, 2 ;

m(p-pa), Mmacca pacTBopa, 2.

0) MOJIbHASI JTOJIA ), BETUYMHA Oe3pa3MepHasi WJIM BBIPAKAETCS B MPOIICHTAX, BBIYUCIISIIOT
o opmyie

o
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V{8 - ed
_ V(e-6a) | 100
v, tv, ... %

r7ie v(6-6a), KOIIMYECTBO BEIIECTBA, MOJIb;

vitvet..., CyMMa KOJIMYECTB BCEX BEIIECTB B pACTBOPE, MOJIb.

B) 0OBbeMHas 01 ¢, BEIMUUHA Oe3pa3MepHas WIH BBIPAXKAETCS B MPOIEHTAX, BRIYUCISIOT
o ¢hopmyIie

V(8- sa)

=——— 100
V{(cmecu) %

rae V(e-6a), 00beM BEIIECTBA, J1;
V(cmecu), o6bem cmecH, .
1. konyenmpayuoHmwill cnocoo:
a) MoJisipHast KoHueHTpauust Cw, Moab/1, BBIMUCISIOT IO (opMyJie
_ v(s- 8a)
V(p- pa)
r7ie V(6-6a), KOTUYECTBO BEILIECTBA, MOIb;
V(p-pa), o6meMm pacTBOpa, 1.
0) HopManbHast KoHUeHTpauus Cy, MOIb/71, BBIYUCIAIOT 110 (hopMyIie
_ v(9Ke)
V(p- pa) WU Cy =ZCy
TJIe V(9K6), KOJUYECTBO BEIECTBA YKBUBAJICHTA, MOJIb,
V(p-pa), o6veMm pacTBoOpa, 1,
Z, HhaKTop SKBUBAICHTHOCTH.
B) MoJisiIbHAst KOHUEHTpauust Ch, MOJ1b/Ke, BBIYUCISIOT 110 (hopMyIie
__ v(8- 8a)
B m(p- as)

r7ie v(6-6a), KOIMYECTBO BEIIECTBA, MOJIb,

m(p-s1), Macca pacCTBOPHUTEIIA, Ke.

r) TATp 1, 2/M1, BBIYUCISIOT 110 hopMyJie

_ m(e- sa)
V(p- pa)

e m(6-6a), Macca BEIIeCTBa, 2,

V(p-pa), o6beM pacTBopa, M.

OOBIYHO BBI3BIBACT 3aTPYJHEHUE M3YYCHHE CBOMCTB PAcTBOPOB (OCMOC U OCMOTHYECKOE
JaBJICHHE, TTOHKEHUE JJABJICHHSI HACBIIIEHHOTO Mapa, TOHWKEHUE TEMITEPATyPhl KPUCTAJUTH3AIUN
Y TIOBBIIIICHUE TEMIIEpATyphl KUTIEHUS PACTBOPOB), a TaK:KE CBOMCTB PACTBOPEHHBIX BEIIECTB —
PacTBOPUMOCTH M MPOU3BEJICHUSI PACTBOPUMOCTH.

Ocmoc- 310 onHOCTOpOHHSIS MU dy3Us BEIIECTB U3 pacTBOPOB Yepe3 MOIYIPOHUIIAEMYTO
MeMOpaHy, pPa3elSIONIyI0 PAacTBOP M YHCTHI PAcTBOPUTENHh WM JIBa PacTBOpa Pa3IUIHOU
KOHI[EHTPAIINH.

B cucreme pacTtBOpUTENH-PACTBOP MOJIEKYJIBI PACTBOPUTENS MOTYT IEpPEMENIaThCs Yepes
neperopoAKy B 000ux HampasieHusx. Ho 4Mciio MoeKy1 pacTBOPHUTEIIS, IEPEXOSIINX B PACTBOP
B €IUHUILY BPEMEHH, OOJIbIIIE YUCIIa MOJIEKYJI, IIEPEMENIAIOIINXCS U3 PACTBOPA B PACTBOPUTEINb.

JlaBieHue, KOTOpOe Ha/I0 MPUIIOKUTh, YTOOBI CKOPOCTH 00OHX MPOIIECCOB OBUTH PABHBIMH,
HA3BIBAIOT OCMOMUYECKUM.

PactBopsl, XapaKTepU3YIOLTUECS OJIMHAKOBBIM OCMOTHUYECKUM TTaBJICHUEM,
HA3BIBAIOTCS U30MOHUYECKUMUL.

OcmoTHuecKkoe NaBjIeHHEe ONPEAETSIOT cornacHo 3akony Bant-I'opda

P =vRT/V ’

ocM

M

H

b
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TZie v, KOJHYECTBO BEIIECTBA, MOIb;

R, razoBas nocrosiHHasi, paBHas 8,314 /oxc/(monv-K);

T, abcomtoTHas Temneparypa, K;

V, o6beM pacTBopa, M3

OTHOCUTENFHOE TIOHWKCHHE NABICHHS Mapa pPacTBOPHUTENS HAJ PacTBOPOM COTIIACHO
3aKOHy Payiist BEIpakaeTcsi COOTHOIICHHEM

P-P  n

P, N-n

rae Po, 1aBieHue nmapa HaJ YUCTHIM PaCTBOPUTENIEM;

P, naBneHue napa pacTBOpUTENs HaJ pacTBOPOM;

N, KOJIMYECTBO PACTBOPEHHOTO BEILIECTBA, MOJIb;

N, KOJIMYECTBO PACTBOPUTETIS, MOTb.

[ToBbltlieHUE TeMmepaTyphl KUTICHUST U TIOHKEHHE TEeMIIepaTyphl 3aMep3aHus pacTBOPOB
M0 CpPaBHEHHUIO C YHUCTBIM pPACTBOPUTENIEM, COIJIACHO 3aKOHy Payns, NponopuuoHalIbHbI
MOJISIIEHOM KOHIIEHTPALlMU PACTBOPEHHOTO BEIIECTBA HEIIEKTPOIUTA

AT= KCp

rae Cb, MOJISIIbHASL KOHUEHTPALMS, MOIb/Ke,

K, xooppunmeHT nponopunoHaiIbHOCTH.

B ciyvae TTOBBITIIEHUS TeMIEePaTyPhI KUTICHUS pactBopa K Ha3bIBaeTCs
70yIMOCKONIMYECKON  KOHCTaHTOW, B Cly4ae T[OHWXKEHHUS TeMIepaTrypbl 3amep3aHusi-
KPUOCKOITMYECKOM KOHCTAHTOM. DTU KOHCTAHTBI, YHCIEHHO PAa3JIMYHBIE JI OJHOTO U TOTO K€
pacTBOPUTEJIS, XapaKTEPU3YIOT MOBBIIIEHUE TEMIIEPATYPhl KUTICHUSI U MTOHMKEHHE TeMIIepaTypbl
3aMep3aHus OJHOMOJSUIBHOTO pacTBOpa, T.e. MpPU pPAcTBOPEHUHM | MOJb HEJleTydero
Heanektpoauta B 1000 r pacTBopuUTes.

PactBopuMOCTb S MOKa3bIBaeT, CKOJIBKO IPaMMOB BELIECTBA MOXKET pacTBOpuUthes B 100 T
BOJIbI TP JAHHOU TemriepaType. PacTBOpHUMOCTh TBEpBIX BEIIECTB C POCTOM TeMIIEpaTyphbl, Kak
IPaBUJIO, BO3PACTAET, a JIJIs Ta3000pa3HbIX BEIIECTB — YMEHbBIIIAETCA.

Jliig mepexosa OT Macchl pacTBOpa K ero o0beMy M HAaoOOpOT HY>KHO 3HATh BEITUYHHY
IUJIOTHOCTU. IIJIOTHOCTL BBIpAXKaeTcss B 2/cm® (2/mn), ke/m®, 2/n, v ap. Jjus TPUOIMKEHHOTO U
OBICTPOrO OMpeJIeNICHUs ITIOTHOCTH CIIY)KUT apeoOMETp WM JeHCUMETp (cM. puc. 1).

8 ApeomeTp mpeacTaBiIseT coboi MOIIaBOK ¢ IpoObi0 U y3Kou TpyOkoi. Ha
TpyOKe MMeeTcs 1IKaja, MporpajlyrupoBaHHas B €IUHHIIAX TUIOTHOCTU. ApeoMeTp
/  TorpyXaeTcsl B pa3jM4HbIe )KUJIKOCTU WM PACTBOPHI PA3TUYHON KOHIIEHTPAIIMH Ha

I N

3 PasHyro I‘J'IY6I/IHy. HpI/I 9TOM BBITCCHAIOTCA PA3JIUYHBIC 00BEMBI KHUIAKOCTCH, HO
!2: MacCChI UX BCCra OANHAKOBLI, OHU PaBHbBI MaCCC apCoOMCTpa.

Li B cocrosaumn PABHOBCCHUA BLITAJIKUBAOIIAA CHIIA, ,I[eﬁCTBYIOHlaH Ha

-- apeoMeTp, YpPaBHOBENIMBAETCS  CHUJIOW  TSKECTH: Feum = MQ WU pye-V-g = MQ,
-~ orciona V = m/p,,. Wrak, 00beM BBITECHCHHON JKUIKOCTH (WiIu TiIyOWMHA
=~ NOTPYXKEHUs1) 0OpaTHO MPOMOPIIMOHANIEH TUIOTHOCTH YKHIKOCTH poe. Ha 3TOM u
::: py OCHOBAHO U3MEPEHHUE INIOTHOCTH apEOMETPOM.

e JKunkocTh HamMBarOT B YUCTHIM IUIUHIP. V3 Habopa BRIOMpaIOT apeomeTp,
KOTOPBIN TOTPYkKaeTcsl Ha TaKylo TIyOuHY, 4TOOBl YPOBEHb KUJIKOCTHU B IIMJIMH]IPE
HAXOJIWJICS B Mpeenax IIKaiabl apeomeTpa. ApeoMeTp He JIOJDKEH KacaThCs JIHA U
cTeHOK mwinHapa. [loka3aHus cienyeT CHUMaTh MO HIDKHEMY Kparo MEHHUCKAa B
Clly4yae MpO3pavyHON KUAKOCTH, U MO BEPXHEMY - B Cllydae HEMpO3padyHOH. 3Has
IJIOTHOCTH PACTBOPA, MO CIIEUATBHBIM Ta0IuIaM (cM. Tabil. 1) MOKHO OIpeIeTuTh
MacCCOBYIO JIOJIO pacTBOPa, 1 HA00OPOT, 3HASI KOHIICHTPAIUIO PACTBOPA, ONIPEACITUTh
€ro MJI0THOCTbD.

Puc. 1. Onpedenenue nnomuocmu HcuOKOCmMU RPU HOMOULU Apeomempa

II'I I
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Taonuua 1
MaccoBasi 1015 (0 %) ¥ ILIOTHOCTH (p) pacTBOPoOB coJieii mpu 20°C

0% p, o/em®

CaCl, NacCl CuSO4 KCI Na>COs 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 Tabnmuiie OTCyTCTBYeT HEOOXOJMMOE 3HAYCHUE BEIWYMHBI, TO MPUMEHSIOT METO]T
WHTEPIOJIAIUU (HAX0XKICHUE MPOMEKYTOYHOTO 3HAYCHUS BEIIMYUHBI 10 W3BECTHBIM KPAWHUM
3HaYeHUsAM). B maHHOM cityyae MpUMEHSETCS JIMHCHHAS MHTCPIIOJSIIUS: CYUTACTCS, YTO B Y3KUX
WHTEpBaAIaX 3aBHCHUMOCTh MEXIY IUIOTHOCTBIO M KOHIICHTpAIlMeH JWHEHHa. DTO SBJSETCS, B
HEKOTOPOHM CTEeNeHU, NpUOMmKEeHHeM. B JIeHCTBUTEILHOCTH BO3MOXHBI M OTKJIOHCHHS OT
JIMHEMHOCTH.

JlomycTuM, HYXHO OINpeneianTh IJIOTHOCTH 2,3% pacTBopa xyopujaa Hartpus. Takoi
KOHIIGHTpalluk B Tabnuie HeT. bnwxkaimme 3HadyeHuss maccoBod gonu - 2% u 4%, wum
COOTBETCTBYIOT IUIOTHOCTH pacTBOpoB 1,0125 2/cm®u 1,0226 2/cm®. CrnenosarenbHo, IpH
W3MEHEHUU KOHIeHTpalruu Ha 2%, MIoTHOCTh pacTBopa m3meHutTcs Ha 1,0226-1,0125=0,0101
2/cm®. CocTaBUB NPOIOPIIUIO, HAMIEM, KAK H3MEHHUTCS TUIOTHOCTH PH U3MEHEHHH KOHIIEHTPAIIUH
Ha 0,3%:

2% — 0,0101 2/cm3

0,3% — x o/cm®

W3 nponopiuu x=0,0015 2/cm®. IlprubGaBuB 3Ty BEIMYMHY K 3HAYEHHIO IIIOTHOCTH 2%-HOr0
pacTBOpAa, MOIYYHM ILIOTHOCTE 2,3%-Horo pactsopa: 1,0125+0,0015=1,0140 2/cr?.

METOJUKA ITPOBEJJEHUA OIIBITOB

Onwvim 1 TlpuroroByieHne pacTBoOpa ¢ 3aJaHHOI MaCCOBOI /10J1eil coTH

[lonyunute y mnpenogaBarens 3aJaHUE M PaCCUUTAWTE, CKOJBKO TIpaMMOB COJH H
MUJUTAITUTPOB BOJIBI TOTpeOyeTCs ISl MPUTOTOBJICHUS PACTBOPA 3aIaHHON KOHIIEHTPAIUH.

[Tokaxkute pacueThbl NPENOJABATEIIO U MOJYUUTE pa3pellieHHe Ha IPOBEICHUE OIbITA.

B3BechTe Ha TEXHOXUMHUYECKUX BECAaX HYKHYIO MacCy COJIM U BBICHIIIBTE €€ B KOHUYECKYIO
kos0y Ha 250 mn. OTMEpbTe IWIMHIPOM HEOOXOAUMBIH 00BbEM BOJBI M BIECHTE €ro B KOJOY C
conwto. [lepememmBaiite cogepKUMoe KOIObI 10 MOJHOTO PACTBOPEHUS COJIH.

[IepeneiiTe B HMIIMHAP NPUTOTOBIEHHBIN pacTBOp. [Ipu nmomomm apeomerpa u3MepbTe €ro
IJIOTHOCTD Poxen.. HaliuTe 10 TaOM. | TUIOTHOCTH PacTBOPA Pmasr., COOTBETCTBYIOIIYIO 3aaHHOMN
KOHIICHTPALINH.

BrrurcnuTe OTHOCUTENBHYIO OMIMOKY OTIBITA!

‘pmaﬁ.fr " Poen
E =
pmaﬁﬂ
PaCCqHTaﬁTe MOHﬂpHYIO KOHHeHTpaHI/IIO, MOHﬂpHYIO KOHHeHTpaHI/IIO OKBHMBAJICHTA,
MOHHHBHYIO KOHHCHTpaHI/HO )41 TI/ITp HpI/IrOTOBHeHHOFO paCTBOpa. Pe3y.HBTaTBI OIIbITa U paCLIeTOB
cBeauTe B TaOM. 2.

-100%
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Tabauua 2 Pesyabrarbl onsima 1

Macca 0%

com, 2

Dopmyiia
conu

V pactBopa, ma |V BOABL, M1 |Pmaga.,

e/em®

Poxcen.s

e/em® Cu

Cy |Gy |T

Onwvim 2 [IpurotoBiieHHe pacTBOpa € 3aJJaHHON MacCcOBOM JoJiel u3 bosee

KOHIEHTPUPOBAHHOT'O pacTBOPa

B kadectBe Oosiee  KOHUEHTPUPOBAHHOTO
IIPUTOTOBJICHHBIN B OIBITE 1.

[lonyuute y mpenonaBarens 3ananue. OmnpeaenuTe IUVIOTHOCTh 33JaHHOTO pacTBOpa IO
tabn. 1. Paccuuraiite o0beM Ooree KOHLIEHTPUPOBAHHOIO pPACTBOpa COJIM U OOBEM BOJBI,
HE0OXO0IMMBbIe JIJIsl IPUTOTOBJIEHUS PACTBOPA 33JaHHON KOHIIEHTPALIUU.

[TokaxuTe pacyeTsl IpenogaBaTeNO U MOIYYUTE pa3pelieHue Ha BHIMOJIHEHHUE OMBITA.

OTMmepbTe WIMHIPOM PACCUUTAHHBIA 00beM 0o0Jiee KOHLIEHTPUPOBAHHOIO PACTBOPA COJIU
U JojeiTe BOAOM N0 HeoOxomumoro oObema. [IpUrOTOBIIEHHBIM PACTBOP TIIATEIBHO
nepemelnanTe, nepeiarBas U3 HUIMHApPA B KoJOy u oOpaTHo. [Ipu momonu apeomerpa usmepbTe
MJIOTHOCTh PACTBOPA Poxcn.. BBIUUCIUTE OTHOCUTENbHYIO OMIMOKY OIbITA aHAJOTUYHO onvimy I.
Pe3ynbTaThl onbiTa cBeauTE B Ta0M. 3.

pacTBopa  HCHOJNB3YETCS  PacTBOD,

Taoauna 3. Pesyabrarsl onsima 2

0% V, mn p, elem®
Hcxomuoro |3amamHoro |Mcxomuoro |3amanHoro (Boms HcxomHoro |3amaHHOTO pacTBOpa
pactBopa pactBopa pactBopa |pacTBopa pactBopa p p

maoj- IKCn+

IIpumepsl penreHust 3a1a4

IIpumep I MaccoBast 1011 paCTBOPEHHOT'O BEIIECTBA.

Onpedenume maccosyio oonio 6 (%) xnopuoa kanus 8 pacmeope, cooepaicaugem 0,053 ke KCl 6
0,5 1 pacmeopa, niomnocms komopoz2o 1063 ke/m®.

Pewenue

MaccoBy1o 10110 BEIIeCTBa HAXOAUM IO popMyIie
_ m(e- ea) 100

m(p - pa) %
e m(6-6a), Macca BeIeCTBa, 2 ;
m(p-pa), Macca pacTBopa, 2.
Macca pacTBopa paBHa IPOU3BEACHUIO 00beMa pacTBopa V Ha ero MmiIoTHOCTH p
__m(e- sa)
m=Vp, Torna Vo
MaccoBasi JI0JIsl XJIOpU/Ia KaJlusi B paCTBOPE paBHa!
= 00530100 _ o
1063+ 0,5+ 10

w

@ * 100

IIpumep 2 MonsipHas KOHIIEHTpaIUsl pacTBOpa.
Kaxosa macca NaOH, codeporcawezocs 6 0,2 1 pacmeopa, eciu MOAAPHAS KOHYEHMpayus
pacmeopa 0,2 monv/n?

Pewenue
MonspHyH0 KOHIICHTPAIMIO BEIIECTBA HAXO AT 10 (popmyrie
_ v(s- 8a)
M

" V(p- pa)
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r7€ V(6-8a), KOJIMYECTBO BEIECTBA, MOJlb;
V(p-pa), o6beM pacTBOpa, 1.
KonuuecTBo BeliecTBa v BEIUUCIAIOT IO opMyIie
v ="
M
r7ie M, Macca BeIIecTBa, 2;
M, mosnsipHasi Macca BeIeCTBa, &/MOb.
Torma macca NaOH, conepxarerocst B pacTBope, paBHa
m=C, MV(p- pa) =0,2 -40 1 =0,82.

Heo0xoauMmplil ypoBeHb OATOTOBKH 00y4aK0LIHXCH

1. 3HaTh c1ocoObI BhIpaXKeHHsI KOHIIEHTPALUU PACTBOPOB.

2. YMeTh onpeaensaTh INIOTHOCTh pacTBOPa MPU MOMOIIY apeoMETpa.

3. YMeTh 1osb30BaThCs TaIMIaMy 3aBUCUMOCTH INIOTHOCTH PACTBOPOB OT MACCOBOM J10JIU
PacTBOPEHHOTI'O BEILIECTBA.

4. YMeTh NpOU3BOJIUTH pacueThbl, HEOOXOJUMBbIE /JIsl PUTOTOBJICHHS PACTBOPOB 3aJJaHHOU
KOHIEHTPALIMH, BBIPAXKEHHOHN Pa3IMYHBIMU CIIOCOOAMHU.

5. YMeTh TOTOBUTH PacTBOPHI 3a/IaHHON KOHIIEHTPALMK U3 CYXOI'O BEIIECTBA U BOJbI; U3
0o0Jsiee KOHIIEHTPUPOBAHHOT'O PACTBOPA U BOJIBI.

6. YMeTb HaXOAWThb MacCy WJIH KOJMYECTBO PACTBOPEHHOIO BEUIECTBA, HMCXOIA U3
KOHIIEHTPAILIMK pacTBOpa.

7. YMeTb NPOU3BOJUTH PACUEThl, CBA3aHHBIE C IEPEXOJOM OT OJHOIO CIOCO0a BBIPAKEHUS
KOHIICHTPALlUX PacTBOpa K JAPyroMy.

3amanus 1J151 CAMOKOHTPOJIS

I. Ckonpko TrpaMMOB THUIPOKCHAA Kajlus HYXKHO pPacTBOpUTh B 600 Mz BOABI Jyist
nosrydeHust 16% pactBopa? [lnoTHOCTh pacTBOpa paBHa /,15 2/m.

2. Kakoit 06beM 4% pacTBopa xjopuaa Kaablus (TUIOTHOCTh CM. B Ta0u. 1) Tpedyercs as
B3aumoaecTBus ¢ 120 mn 0,1 M pactBopa AgNO3?

3. Onpenennure MaccoByIO JOJIIO PAaCTBOPEHHOTO BEIECTBA B 2,64 H. pacTBOpe CEepHOMU
KUCIIOTHI. [IITOTHOCTE pacTBOpa cepHOM KUCIOTHI paBHa /,080 o/ma.

4. Kakue o6bembl 12% pactBopa u 3% pacTtBopa XJopuja HATpPHUS HYKHO CMEIIaTh IS
nonryuenust 120 mn 8% pactBopa? Ilpu penieHnu 3aaun BOCIOJIb30BAThCS JaHHBIMU Tabm. 1.

Kpumepuu u wKana oyeHUueaAHusl

IIIkajia oneHUBaHHUSA KpuTtepun oneHuBaHus1
«OTIINIHO Bce 3amanus BIMOTHEHBI B TTOJTHOM 00beMe. Ha Bce BOIIPOCH! JaHBI
pa3BepPHYTHIC MTOTHBIC OTBETHI.
«XOPOIIIO» Bce 3aganus BeimosiHeHbl. Ha Bce BOMPOCHI JJaHBI OTBETHI.

Jlony1ieHbl HETOYHOCTH, HE3HAYUTEIbHbIE OLTHOKH.
«yJOBJETBOPUTEILHO» | 3a/aHus BHIIIOJIHEHBI HE B IOJTHOM 00beMe i ¢ omnbkamu. Ha
BOIIPOCHI JJaHBI HE MOJIHBIC, IOBEPXHOCTHBIC OTBETHI MJIM HE HA BCE
BOITPOCHI JaHbI OTBETHL.

«HEYJIOBJIIETBOPUTEIHHOY| PaboTa He BHINOIHEHA WX BBHINOJIHEHA C TPYObIMH OIIMOKaMHU.

3.5. IIpakTHKO-OPHEeHTHPOBAHHbIE TEOPeTHYECKHUE 32 IAHUS
1. Kakue cBOWCTBa COJIM UCTIONB3YIOT TOMOXO3UKH NP KOHCEPBUPOBAHUU TEX WJIM MHBIX
IPOAYKTOB IMUTAHUSA?

Omeem: NPpUMCHCHHUC COJIM IIPU KOHCCPBUPOBAHHMU OCHOBAHO HA AHTUCCIITUYCCKUX
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CBOICTBaxX, TO €cThb Ha 4 CIOCOOHOCTH yOMBaTh OaKTEpUU U MUKPOOBI, BBI3BIBAIOIINE THHUEHHE
BEILIECTB PACTUTENIBHOTO U JKUBOTHOT'O MPOUCXOKICHUS

2. Iloyemy wHOTHAAa BO BpeMs NMPHUBAIOB IyTEIICCTBEHHUKAM, COBEPIIAIONINM JTHHHBIHI
MapI-OpocoK, Ui paboYrM ropsSYMX LEXOB MpeJiaraloT MUTh HEMHOTO MOCOJIEHHYIO BOTY?

Omeem: 3T0 pAenaercs Juis ObICTPOTO BOCCTAaHOBJIEHHS B OpPraHM3ME MOTEPh XJIOpHUJA
HaTpHs).

3. V. Kommuns «Jlynnsni xamens». «llocmorpure, ['abpwanb, - ckasama mHe Paven u
ITOJHECIIA CBEPKAIOIIMM aJIMa3 K COJTHEYHOMY JIy4dy, ITaJaBIIEMy U3 OKHa.

- 'ocnogm momuinyii! BoT yx nouctune anmas! BeauunHoM ¢ U0 pKaHKU!

bneck, cTpyuBLImMiics U3 HEro, MOXOAWI Ha CUsHUE NOJHOU JyHbl. OnuH muctep ['oadpu
coxpaHusl camoobnaganre. OH OOHSJ 3a TAJMIO CBOMX CECTEpP U, CHUCXOAMTEIbHO IMOCMaTpUBast
TO Ha ajMa3s, TO Ha MEHs CKa3al:

- Yrone berrepemx! IlpocToii yrons, Mot 10OpbIit ApyT!»

Bonpoc: Yto xoten ckazatb 3TuMu cioBamu muctep ['ondpu?

Omeem. Anmas — pa3HOBUIHOCTH yIJIEpO/ia

4. B 1867 r. oT 0OroB CKOHYajach WTaJbsHCKas 3pUrepuoruHs MaTuibaa, KoTopas
CJIy4ailHO HACTYyNHJIa Ha CIIMYKY — €€ MJIaThe ObLIO MTHOBEHHO OXBAa4Y€HO IJIaMEHEM.

Bonpoc: TloueMy Tak mony4usiocs?

Omeem: CiMuky paHblie nenanud u3 Oenoro ¢ocdopa, TemiepaTypa BOCITIaMEHEHHS
KOTOPOT'0 OYeHb HU3Kasl, 0koJo 40° C

5. HatypanbHoe cIMBOYHOE MACIIO COAEPIKUT KHUPHI CMEILIAHHOTO XapaKTepa, CoiepKalue
OCTaTKHU KaK MPEeJIesIbHBIX, TAK U HEMPEIeIbHBIX KapOOHOBBIX KUCIIOT.

Bonpoc: Kak, ucnonb3ys pacTBOp IepMaHraHata Kajius (MapraHuOBKH), OTJIMYHUTH
MaprapuH OT CIIMBOYHOro mMacia? ([ yCKOpeHus: peakiuy U MOBBIIIEHUS] KOHTPACTAa U3MEHEHHUS
OKPACKM pacTBOpP MEPMAHIraHaTa Kajnis MOXKHO IOAKUCIHUTH, HAIIPUMEDP, HECKOJIbKUMHU KAIUIIMHU
YKCYCHOM KUCJIOTBI.) MOXHO JIM 3TUM CIIOCOOOM OTJIMYUTBH PACTUTEIBHOE MACIO OT MAIIMHHOIO
(MunepanbpHOro)? Kak?

Omeem: Eciu OIyCTUTH B pacTBOp NIEpMaHraHaTa Kajlius KyCO4eK MaprapuHa, TO HH4ero He
U3MEHUTCSA, a €CIM OIYCTHTh KyCOUEK CIMBOYHOIO Macja, TO PacTBOp IE€pMaHraHaTa Kajus
HayHeT OO0eClBEYMBATHCSA. ODTHM K€ CIIOCOOOM MOXKHO OTJIMYUTH PACTHUTEIBHOE MAacjo OT
MatuHHoro. PacturtenbHoe Macio Oyet o0eciiBeunBaTh pacTBOpP MapraHiloBKH, @ MALTMHHOE HET.

4. TunoBble 3aJaHUs JJisl NPOBeleHUs] NMPOMEKYTOUYHON aTTecTAllMH, KPUTEPUU H
HIKAJIbI OlleHHBAHUA

4.1. UToroasi KOHTPoOJIbHasi padoTa

KonTtponpHass pabota mpeciemayeT Iielib OLEGHUTH paboTy CTyJEeHTa, MOJIyYeHHbIE
TEOPETUYECKUE 3HAHMS, UX NMPOYHOCTH, PA3BUTHE MBIIUICHUS, PUOOPETEHHE HABBIKOB, YMEHUE
CHUHTE3UPOBATh MOJTYUYEHHBIC 3HAHUS M IPUMEHSATH UX K PEHICHUIO TPAKTUYECKHUX 3a]a4.

KonTponbsHas paboTa BKiIro4aeT B ceOst 3 THIA 3a/I1aHUI: TECTOBBIE BOITPOCHI, HAIPABIICHHBIC
Ha TPOBEPKY YCBOECHHUS TEOPETUYECKOrO0 Marepuasa, 3aJadyd W 3aJaHus, HalmpaBJCHHbIE Ha
MPOBEPKY C(HOPMHUPOBAHHOCTH MPAKTUYECKUX YMEHUH.

Yacts 1 comepxkut 10 TecTOBBIX 3aJaHWil: 5 3a/aHUil ¢ BRIOOPOM HECKOJILKUX BAapHAHTOB
OTBETA U 5 3a/IaHUI HAa HAXOKJIECHUE COOTBETCTBUSI.

Yactp 2 copepxuT 4 3a1aun U3 pa3HbIX TeM JUCIHUIUIAHBI U MPAKTUKO-OPUEHTUPOBAHHOE
3aJlaHue, B KOTOPOE BXOJUT TEOPETUYECKOEC M TPAKTHUYECKoe 3amaHue, (opMHupyemMoe B
COOTBETCTBUU C METOJUYECKUMH PEKOMEHAAIUSIMH.

Yacrs 1

B 3aganusx 1-5 BeiOepuTe HECKOJIBbKO NPABWIBHBIX OTBETOB!
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1. Omnpenenute, aTroMbl KakuX JBYX M3 YKa3aHHBIX 3JIEMEHTOB HMMEIOT B OCHOBHOM
COCTOSIHUM JIBa HECHAPEHHBIX 3JIEKTPOHA. 3alMIINTE B II0J€ OTBETA HOMEpa BBIOPAHHBIX
JJIEMEHTOB.

1) S;

2) Mg;

3) C;

4) B;

5) Li.

2. Breibepute Tpu s1emeHTa, Kotopble B llepmoamueckoil cucreMe HaxXOmATCS B OJHOM
MEPUOJE, U PACIOIOKUTE ATH DIIEMEHTHl B MOPAJIKE YBEIUYECHHS 3JIEKTPOOTPHUIATEILHOCTH.
3anuiuuTe B 10JIe OTBETa HOMEPA BHIOPAHHBIX AJIEMEHTOB B HYKHOW MOCIIEIOBATEILHOCTH.

1)S;

2) Mg;

3) C;

4) B;

5) Li.

3. BoibepuTe /Ba 31€eMeHTa, KOTOpPbIE B COEAMHEHUSX MOTYT UMETh CTENIEHb OKUCIIEHUs +4.
3anuiure B MoJie OTBETa HOMEpa BHIOPAHHBIX 3JIEMEHTOB.

1) S;

2) Mg;

3) C;

4) B;

5) Li.

4, W3 mnpemiokeHHOTO MepedHs BBIOEPUTE JIBa BEIIECTBA C OJMHAKOBBIM THUIIOM
KPUCTAJUITMYECKOMN PELIETKU.

1) Na;

2) SiOy;

3) NH4NO:s:

4) Ceo;

5) CoHa.

5. BeibepuTe /Ba 31eMeHTa, KOTOPbIE B COEAMHEHUSIX MOTYT UMETh CTEIIEHb OKUCICHUS —2.
3anumure B MoJie OTBETa HOMEpa BHIOPAHHBIX 3JIEMEHTOB.

1) C;

2) F;

3)S;

4) Li;

5) Cl.

B 3axanusx 6-10 ycraHoBuTE COOTBETCTBHE:

6. YcranoBure cooTBeTCTBHE Mexay (opmymoil BemiecTBa W (OPMYyJIaMH MPOCTHIX
BEII[ECTB, KOTOpPhIE MOTYT C HUM pPEarupoBaTh: K KaXIAOW MO3UIMH, 0003HAYEHHOW OYKBOIA,
moadeprTe COOTBETCTBYIOIIYIO TIO3UIIHIO, 0003HAYECHHYIO IIU(PPOH.

dopmyia BelecTa DopMyJIbI IPOCTHIX BELIECTB,
pearupyrommx ¢ JaHHbIM
BEILIECTBOM
A) HI (pactBop) 1) Si, P
b) SO> 2) Na, H2

B) Ba(OH)2 3) Zn, Cu
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I') HgCl> (pactBop) 4) Fe, Cl,
5) C, 0O

3anuiuTe B OTBET LHU(PHI, paCIOI0KUB X B OPSAJKE, COOTBETCTBYIOIEM OyKBaM:
A b B r

7. YCTaHOBUTE COOTBETCTBUE MEXAY 00IIeH (OpMYIIOl TOMOJIOTHYECKOTO Psifa U KIacCoM
(rpymoi) opraHMYecKux COEIMHEHUM, COOTBETCTBYIOLIUM 3TON (popMmyJsie: K KaKI0W MO3UIIHH,
0003HaYeHHON OYKBOI1, MOAOEpUTE COOTBETCTBYIONILYIO MMO3ULIMI0, 0003HAYEHHYIO IIU(PPOH.

O6mas dhopmyna psaa Knacc (rpymnmna) oprannueckux
COETMHEHU I
A) ChH2neO 1) mpenenbHBIC ambICTHIbI
B) CnhH2n+202 2) oHOATOMHBIC (PEHOJIBI
B) ChH2n0 3) mpenenbHbIE OJHOATOMHBIE CIIUPTHI

4) npenenabHbIE IBYXaTOMHBIE CIIUPTHI

3anumninTe B OTBET III/I(l)pI)I, PaCIOJI0XKUB UX B MOPAAKE, COOTBETCTBYIOIIEM 6yKBaMI
A b B

8. YcTaHOBUTE COOTBETCTBHE MEXAY pPEardpyOIIMMH BEIIECTBAMU W OPTaHUYECKUM
MPOTYKTOM, KOTOPBIM MPEUMYIIECTBEHHO oOpa3zyercs MpH B3aWMOJEHCTBHHM STHUX BEIIECTB: K
KOKIOW TO3WIMH, O0003HAaYeHHOW OyKBOH, TOAOEpUTE COOTBETCTBYIONIYIO  ITO3HIIHIO,

0003HaUYCHHYIO ITUDPOIA.

Pearupyroniue Bemectna [IpoyKT B3aMOIEUCTBUSA
A) 9TaH ¥ a30THas KHCIIOTa 1) 6yten
b) sTan u comstHas kucnoTa 2) uzo0yTaH
B) stan u xnop 3) HUTpOITaH
I') 6yran u ALCL3 4) xmopaTaH

5) 1,2-nuxsopaTaH
6) B3aUMOJICHCTBHE HEBO3MOXKHO

3anummTe B OTBET I_II/I(i)pBI, PAacCIIOJIOXHNB UX B IIOPAIAKE, COOTBECTCTBYIOIIICM 6yKBaM.
A b B I

9. VcraHoBUTE COOTBETCTBHE MEXKIY pEarupymolIMMH BEHIECTBAMU M OPTaHHMYECKUM
MPOYKTOM, KOTOPBI 00pa3yercs Mpu B3aUMOACHCTBUH ITUX BEIIECTB.

Pearupyromue Beuiecrsa Opranuyeckuii NPOAYKT peaKuHu
A) aleTUIXJIOpUIl U TUAPOKCHU HATPUS 1) denumnanerar
b) aunerunxmnopua v 3TaHON 2) yKcycHas KMCJIOTa
B) anermnxmnopun u penon 3) xnopOeH3on

I') yKCycHBII aHrUapUI U BOAA 4) auerat Hartpus
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5) sTumanerar
6) peHonAT HATpUA

3anumuTe B TaOIUIly BIOpaHHbBIE NU(PBI TOJI COOTBETCTBYIOIMMHU OyKBaMH.
A b B r

10. VYcraHOBHTE COOTBETCTBHE MEXKIY (QOpPMYIION 3apsHKCHHOW YacTHIBI M CTEIICHBIO
OKHCJICHHS XpoMa B HEW: K KaXIoM mo3unuu, oO003HaueHHOW OykBoO#, moadepute
COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYCHHYIO ITU(DPOiA.

®opmyina 3apsskeHHON yacTuilbl  CTeneHb OKUCIEHUS XpoMa

A) CrFe® 1) +1
B) CrO%s 2) +2
B) CrO; 3) 43
I) CrO* 4) +4
5) +5
6) +6

3anumninTe B OTBET III/I(l)pI)I, PaCIOI0XUB UX B IMMOPAIKE, COOTBETCTBYIOIIEM 6y1(BaM:

A b B I

Omeemut:
INe 3agaHus 1 2 3 4 5 6 7 8 9 10
Ne oTBera 1,3 5,4,3 1,3 | 45 1,3 4513 241 3642 4512 4636

Yacrtb 2
3ananue 11-14. Pemure 3aaa4y.

3ananme 11. V3 npeiioKeHHOTO MEpEeyHs BEIIECTB BHIOEPUTE BEIIECTBA, MEXKAY KOTOPBIMU
OKHUCJIUTEITbHO-BOCCTAHOBUTENbHASL PEaKIUsl IMPOTEKaeT C HW3MEHEHHMEM I[BE€Ta pacTBOpa H
BBITIQJICHUEM OcaJika. Brienenue raza B Xojie peakiuu He HaOmonaercs. B oTBere 3amummrte
ypaBHEHHE TOJHKO OJHOW M3 BO3MOXHBIX OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUil C
ydacTueM BbIOpaHHBIX BeriecTB. CocTaBbTE SJIEKTPOHHBIN OajaHC, YKaXKUTE OKHCIUTENTh U
BOCCTAaHOBUTEIIb.

s evlnonnenus 3a0anus UCnOb3ylUme Cledyrouull nepeyeHb euecmas: TUXpoMar Kaus,
Cynb(UT HATPHsI, HUTpAT Kalius, HUTpAT Oapusi, amMMmHak. J[OmycTHUMO HCTIOJIb30BaHHUE BOJHBIX
pPacTBOPOB BEILECTB.

Pemenue.

3anuuieM ypaBHEHUE PEAKIINU:

K>Cr,O7 + 3NaxS0;5 + 4,0 — 2Cr(OH)3) + 3NaxSO4 + 2KOH.

CocTaBHUM 3JIEKTPOHHBIN OaslaHc:
I | 2Cr™®+6& — 2Cr™?
3|8t —28—S*0
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Cepa B cTeneH OKUCIIEHUs +4 SBIIIETCS BOCCTAHOBUTEIIEM, & XPOM B CTETICHU OKUCIICHUS
+6 — OKUCITUTEIIEM.

3aganue 12. U3 npeanioskeHHOTO MEPEYHs BEIECTB BEIOEPHUTE BEIIECTBA, MEKAY KOTOPHIMHU
BO3MOJKHA peakIus HMOHHOTO OOMEHa, MpUBOJsIIAs K OOpa30BaHUIO OCaJKa. 3alUIINUTEe
MOJIEKYJIIPHOE, IIOJHOE M COKpAlIEHHOE HWOHHOE YPAaBHEHHS H3TOM pPEaKUUU C YYaCTHEM
BBHIOPAHHBIX BEILIECTB.

s binonneHus 3a0anus UCNOIb3YUmMe CLe0YVIOUWULL NepeyeHb eujecma: TUXpoMaT Kaus,
CyNnb(GUT HATPHUsS, HUTpAT Kajausi, HUTpAT Oapus, aMMuak. J[OMyCTUMO HCIOJIb30BAaHUE BOJHBIX
pacTBOPOB BEILIECTB.

Pemenue.

3anuweM MosekynsipHble dopMynbl  gaHHeix Bewects: KyCrpO7, NayS0O3, KNOs,
Ba(NO3),,,NHs.
Ba(NOs), | NapSOs; = BaSOz| + 2NaNOs
Ba?t | 2NO; | 2Na® | SO} = BaSO3] | 2Na* | 2NO;
Ba2® + SO3~ = BaSOsl

3apnanme 13. ITlpu okwucleHMH TpPENETLHOTO OJHOATOMHOIO CHHPTA TMOJKUCICHHBIM
pacTBOpOM MEepMaHraHaTa Kajusl IMOJIydeHa KHUCIIoTa, Macca KOTopoil Ha 20% MeHbIIe Macchl
ciupta. Beixon mpoaykra coctaBun 69% or Teopermueckoro. Omnpenenutre MOJICKYISPHYIO
dbopmyny ciupTa U yCTAaHOBUTE €r0 CTPYKTYPY, €CJIHM U3BECTHO, YTO B MOJIEKYJE CIHPTa €CTh
YeTBEPTUYHBIN aTOM yriiepoja. Hanumure ypaBHeHHE B3aUMOAEUCTBHSI CIIUPTA € MOJIKUCIEHHBIM
pacTBOPOM IEpMaHraHaTa Kajusl.

Pemenue.

Bapuant otBera:

1) Cxema OKHCIICHHUS:
CHH2}1+20 =+ Q[O]% an’luOL"l_H’lO
2) CocTaB/eHo MaTeMaTM4yecKoe BbipaXeHue 1 onpeaeneHa MonekynapHas hbopMyna cnupTa.
Bozbmem 1 mons C,H,120, Toraa n,(C,Hy,07)=0,69 nmoun

m(C,H,,0,)=0,69-(14n+32) r,
m(C,H»,»0)=(14n+18) 1.
Mo ycnoswuio:
0,69 (14n+32) =0,8-(14n+18), n=5.
Mounekyspraas opmyina coupra — CsHi20
3) Uzobpaxkena ctpykrypHas ¢opmyna. COupT — HNEpBUYHBIN (TaKk KakK OKHUCISIETCS 1O
kucnothl). [lepBuunbix ciupToB coctaBa CsH120 — yeThIpe, u3 HUX YeTBEPTUUHBIN aTOM yriiepoja
€CTh TOJIBKO B 2,2-IUMeTUIIponanosne-1:
CHs
H3C—(.|‘,—-Ct-12—OH
S
4) HanncaHo ypaBHEHHE pEeaKIUU C IEPMAHTaHATOM KaJlus:
5(CH;3)3C-CHOH +4KMnO, + 65,804 — 5(CH;);C-COOH+2K,S0, - 4MnSO4 -+ 11H,0

3ananue 14.

Kaxkyto maccy okcuna cepoi(VI) cnenyer nob6aButs k 500 r. 20%-HOTO pacTtBopa cepHOi
KHCJIOTBI, 4YTOOBI YBEJIMYUTH €€ MACCOBYIO JOJII0 BABOE?

Pemenune:

1) 3anumem ypaBHEHHE MPOTEKAIOIIEH peaKLnu:

SO3+ H20= H>S04



26
2) Macca unucToi cepHoil kucnoTsl B 20%-0M pacTBOpeE:

m(pactsopa) -  500-20
100 100
Macca BoJibl B pactBope paBHa 500 - 100 =400
3) MaccoBasi 107151 CEpHOM KUCIIOTHI B MOTYy4YUBIIIEMCs pacTBope Oyaet paBHa 20 * 2 = 40%
my (H2S04) +v2(H2S04) - M(H2SO,)
mi (HQSO4) +V2<H2504) 'M(H2S04) +m(H20) — 'V2(H2S04) - M(HZO)
100 +v,(H>504) - 98
100 +\/2(H2504) -98 +400— ') (H2504) -18
v2(H2804) = 1,515

4) Tlo peakiuu KOJIMYECTBO BCTYMUBIIETO B peakiuio okcuaa cepbl(VI) paBao V2(H2S04)
Toraa m(SO3)=v2(H2S04)*M(SO3)=1,515*80=121,2 r.
Omeem: m(SO3)=121,2 2.

=100r

my (HyS04) =

w(H804) =

04=

IIpakTHKO-OPUEHTHPOBAHHOE 3a/IaHUE.

3ananme 21.
1. HazoBuTe XUMHYECKHE DJEMEHTHI, KOTOPHIE NMPUMEHSIOT B PAJHOIIEKTPOHHKE B KAUeCTBE
MTOJTYTIPOBOJHUKOB.

Omeem: npocmoie NOIYNPOBOOHUKOBbIE MAMepUuaibl — Xumuyeckue snemenmsli: 6op B,
yvenepoo C, eepmanuti Ge, kpemuuii Si, cenern Se, cepa S, cypvma Sb, mennyp Te u 1100.

2. U3 rurca B CTPOUTEILHOM JIENI€ MOIY4aroT ajaebacTp, WK IMOJIYBOIHBIA THIIC. J{Js 5TOro rumc
MO/IBEPTalOT HArPEBaHUIO:
2(CaS04 -2H20) — 2(CaS04 - H20) + 2H20
Brruuciute, ckoiabpko agedacTpa MOXKHO TOJYYUTh U3 172 T rurmca, €clid MpakKTHIeCKUN
BBIXO/I aniebacTpa coctaBiset 95%7?
Omeem:146,3 2.

Kpumepuu u wikana oyenusanus.

[TepBas yacTh: 3a Kaxka0€ 3a/1aHke TIEPBOI YaCTH BBICTABIISAETCS 2 Oajia Mpu MpaBUIHLHOM
orBetre 1 6amn ecnu Obuta momymieHa 1 ommoka, 0 6amIoB — qomymieHsl 2 U 60s1ee OmuooK.

Bropas yacTn:

3aoanue Nell-14 emopoti yacmu:. 2 Gajmna — MPUBEACHO TOJHOE MPaBWIBHOE PEIICHUE
3a/1ayd, BKJIFOYAIOIIEe BCe HEOOXOIUMBIC PACUEThI.

1 Gaymt — MpUBEIEHO HEIOTHOE PEeIlIeHNEe UIIH PeIlIeHHe, COAepIKalee OITHOKH:

0 GamnoB — perieHre 3a1a4u MoJHOCThIO HeBepHOoe MJIN oTcyTcTBYeT.

3aoanue 15 emopoii uacmu:

3 Gayia — 1aH TOJIHBIE OTBET HAa TEOPETHUECKOe 3aJaHue, MPUBEACHO TOJIHOE MPABIIHBHOE
pelieHne 3a/1auu, BKIIOYAIOee BCe HE0OX0IMMBIC PACUETHI.

2 Oamna — JaH HEMOJHBIM OTBET HA TEOPETHUYECKOE 3aJaHue, IPUBEICHO ITOJIHOE
MpaBHJIbHOE PEIICHUE 33J1a4H, BKIIFOYAIOIIEE BCE HEOOXOIMMBIE PacUeThl.

1 Gamm — maH MOJHBIM OTBET HAa TEOPETHUECKOE 3aJIaHKE, NMPUBEICHO HE MOJHOE pelieHre
3aJ1ayy, HO XOJ] PEIICHHS BEPHBII.

0 6amnoB — 3aaHUE BHITIOJIHEHO HE MPABHIILHO HUJIM OTBET OTCYTCTBYET.

Ixaja oueHUBaHUA IIpoueHT BHINOJIHECHUSA
«OTIIMYHO» 85 u Oosee
«XOpOILIO» 70-84

«YOBIETBOPUTENHHO» 50-69

«HEYIOBIETBOPUTEIHHOY MeHee 49




		2025-11-25T08:23:08+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ РЕСПУБЛИКИ КРЫМ "КРЫМСКИЙ ИНЖЕНЕРНО-ПЕДАГОГИЧЕСКИЙ УНИВЕРСИТЕТ ИМЕНИ ФЕВЗИ ЯКУБОВА"
	Подпись документа




