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Enusbiil rocy1apCTBEHHBIN 3K3aMEH 110 XUMUH SIBJISIETCS] SK3AMEHOM 110 BBI-
00py BBITYCKHUKOB. [l0 ero uroram BBISBISIETCS YPOBEHb OCBOCHUS KaXKIbIM JK-
3aMEHyeMbIM 00pa30BaTEIbHBIX MPOrpaMM MO XHUMHH, COOTBeTCTByrolux Dene-
pajJbHOMY KOMIIOHEHTY TrOCYJAapCTBEHHOT'O0 00pa30BaTEIbHOTO CTaHJapTa CpeaHe-
ro (nmoyiHoro) oduiero oopazosanus (0a30BbIN U TPOPHUIBHBINA YPOBHH).

Dk3aMeH o0ecredyeH LEJOCTHOW CHCTEMOW KOHTPOJBHBIX HM3MEPHUTENbHBIX
matepuanioB (KMIM). DnemenTamu 3Tol CUCTEMBI SBIISIFOTCSI €IUHBIE IO CTPYKTYpE
U COJICPKAHUIO BapHAHThl SK3aMEHAIIMOHHON pabOThl, a TaKkKe KOMIUJIEKT COIMpPO-
BOJIUTEIBHON JOKYMEHTAIIMU, KOTOpas ONPEAEISIET CTPYKTYpY M COJEpKaHUE
KMM. B coctaB gaHHOTO KOMIUIEKTAa BXOJAT: KOOUDUKAMOP KOHTPOIHPYEMBIX
DJIEMEHTOB COJIEPIKAHMS, cneyugurkayus dK3aMEeHAITMOHHONW pabOThl, 0eMoHCcmpa-
yuonuwltl eapuanm KHUM, oTBETHI Ha 3aJIaHUS U CUCTEMA UX OICHUBAHUSI.

Bcro 3ty cucteMy 3K3aMEHAlMOHHBIX MATEPUANIOB C IMOJHBIM OCHOBAaHHEM
MOKHO pacCMaTpuBaTh B Ka4e€CTBE METOAMYECKON OCHOBBI JJIsI COBEPILICHCTBOBA-
HUS PA3IMYHBIX (OPM KOHTPOJISI 3HAHUN U YMEHUW YyYaluXCs, UCTOIb3YEMbIX B
MPAKTUKE MPEINOIaBAHNUS XUMHUH.

PaccMoTpuM OCHOBHBIE MPUHIMIBI (POPMHUPOBAHUST JAHHON CUCTEMBI MpPH-
MEHUTENBHO K 3k3ameHanmonHon moaenun KMM EI'D 2014 roma. OcHoBy mojxo-
noB Kk pazpadorke KNMIM cocTaBuim Te 001mue METOIU4YeCKue YCTaHOBKU, KOTOPBIE
ObLIM OIpeiesieHbl B X0/1€ (hOPMUPOBAHUS SK3aMEHALIMOHHBIX MOJIeNIeH MpebIay-
nux JieT. CyTh JaHHBIX YCTAHOBOK 3aKJIFOYAETCS B CIIEAYIOIIEM:

e KHUM opueHTHpOBaHBI Ha NMPOBEPKY YCBOEHUSI CUCTEMBI 3HAHUMN, KOTO-

pas paccMaTpUBAETCsS B KAYECTBE MHBAPUAHTHOTO SIIpa COACPKAHUS JICUCT-

BYIOIIIMX MPOTPAMM MO XUMHUHU ISl 0011e00pa30BaTeNbHbIX yupexaeHu. B

CTaHJapTe 3Ta CUCTEMA 3HAHUM MPE/ICTaBI€HA B BUJE TPEOOBAHUN K MOATO-

TOBKE BBIMYCKHUKOB. C JaHHBIMU TPeOOBaHUSMH COOTHOCUTCS YpPOBEHBb

npeabasiaeHus B KUM npoBepsemMbIX 3JIEMEHTOB COAEPKAHUSL.

e B pmemsix oOecrieyeHuss BO3MOXKHOCTH AUGHEepeHIMPOBAHHON OICHKU

y4eOHBIX TOCTHX)EHUM BhIMYCKHUKOB KM EI'D ocyiiecTBistoT IpOBEPKY

OCBOCHHSI OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPAMM MO0 XMUMHH Ha TPEX yPOB-

HSIX CIIOKHOCTH OA3080M, NOBLIUEHHOM N 8bICOKOM. Y UeOHBIN MaTepHall, Ha

OCHOBE KOTOPOTO CTPOSITCS 3aJaHusi, OTOMpAeTCs MO MPU3HAKY €r0 3HAUYHU-

MOCTH st 0011e00pa3oBaTeibHON TMOJATOTOBKH BBITYCKHUKOB 00pa3oBa-

TEJbHBIX OPraHU3alNi, peaTu3yIOIINX TPOrpaMMbl CPEIHETO 00IIero oopa-

30BaHUS.

e BrimonHenue 3amaHuil 3K3aMEHAIIMOHHOW pal0OThl MpeaycMaTpUBaAET

OCYIIECTBJIICHUE OMPEAECICHHOW COBOKYIMHOCTH AeulcTBUM. Cpeau HUX Hau-

OoJsiee Moka3aTeIbHBIMU SIBIISIFOTCS, K IPUMEPY, TaKWe KakK: BBISBISATH Kilac-

cU(UKAIIMOHHbIE TPHU3HAKK BEIIECTB M pEaKIMil; ONpEeNeNsTh CTENeHb

OKHUCJICHUSI XMMUYECKUX JIEMEHTOB MO (opMysaM UX COeAMHEHUM; 00bsC-

HATh CYIIHOCTh TOI'0 WJIM MHOTO MPOLIECCa, B3AUMOCBS3U COCTaBa, CTPOCHUS

U CBOWCTB BENIECTB. YMEHHE HK3aMEHYEMOTO OCYIIECTBISATH pazHooOpa3-

HBbIC JICUCTBUS MIPHU BBHITIOJHEHWH PAaOOTHI pacCMAaTPUBAETCS B KaueCTBE T1O-

Ka3aTessl YCBOCHMSI M3YYEHHOrO MaTepHalia ¢ HEOOXOIMMOM TIyOMHOM MOo-

HUMAaHHS.



e PaBHOILEHHOCTh BCEX BapMaHTOB SK3aMEHALIMOHHON paboThl obecreun-
BaETCA CTPOIMM COOJIIOICHUEM OJIMHAKOBOIO COOTHOIIEHUS YMCia 3a/laHUM,
IIPOBEPSIOIINX YCBOEHUE OCHOBHBIX JJIEMEHTOB COJEPXKAHUS Pa3IMYHBIX
pa3zesioB Kypca XUMUH.

CrpykTypa 3k3amMeHalMoHHON paboThl 2014 T. B 11eJI0M OcTajlach aHAJIOTHY-
HOU cTpykType pabotsl 2013 r. B kaxa0M ee BapuaHTe, COCTaBJICHHOM IO €IMHO-
My TUJIaHy, BbIAENEHbI TpU YacTH. OJuHAKOBBIE 1O opMe MPECTABICHUS U YPOB-
HIO CJIO)KHOCTH 3a/IaHUsl CIPYNIMPOBaHbI B OINpeeseHHON yacTu pabotel. Ob1ee
KOJIMYECTBO 3amaHuii B padore — 42. Yacts 1 conmepxkana 28 3amanuii 6a30BOTO
YPOBHSI CJIOKHOCTH C BIOOPOM OTBETA; 4acTh 2 — 9 3a/1aHuil MOBBIIIEHHOTO YPOB-
HS CJOXXHOCTH C KPAaTKHUM OTBETOM H 4acTh 3 — S5 3aJlaHUN BBICOKOTO YPOBHS
CJIO’KHOCTH C Pa3BEPHYTHIM OTBETOM.

OCHOBHBIE U3BMEHEHUS], KOTOPbIE OBUIM BHECEHBI B 3K3aMEHALIMOHHYIO pado-
Ty 2014 1. (10 cpaBHenuto ¢ 2013 r.) COCTOSIIN B CIAEAYIOIIEM:

1. OOumiee xonuuecTBO 3amaHuii B kKaxzaom Bapuante KM cocraBuio 42
(BmecTo 43 B padote 2013 r.). IIpu 3TOM MakCUMabHbII CyMMapHbIi Oai 3a BbI-
MOJIHEHHE PAOOThI OCTAJICS MIPEKHUM — 65.

2. IlpoBeneHo mepepacnpeneieHue 3aJaHuid 1Mo YacTsiM paboThl: BCe pac-
YeTHBIC 3aJ]auH, OllCHUBaeMbie B 1 0asu1, U3 4acTH 2 MOMEIICHBI B 4yacTh 1 (A26—
A28).

3. U3meneHno ¢GyHKIMOHAIHLHOE HA3HAYEHUWE HEKOTOPHIX BUJIOB 3a/IaHMIA:
AJIIEMEHT coJiepxKaHus «Peakiuu OKUCINTEIbHO-BOCCTAHOBUTEIIbHBICY MPOBEPSIICS
3aJJaHUSAMM TIOBBILIEHHOTO U BBICOKOTO ypoBHeEH cioxHoct (B2 u C2), «['uapo-
JIU3 COJIEN» — TOJIBKO 3aJaHUEM IMOBBIIIEHHOTO YPOBHS clI0kKHOCTH (B4).

4. B gactp 2 paboTsl Ha mo3unuu B6 BKIIOYEHO 3a7jaHMEe HOBOTO COAEPIKa-
HUsA, KOTOPOE OPUEHTUPOBAHO HA MPOBEPKY AIEMEHTOB COJIEPKAHMS: «KAUECTBEH-
HbIE PEAKIMH HAa HEOPTaHUYECKHUE BEIIECTBA U MOHBD), «KAYECTBEHHBIE PEAaKLUU
OPraHUYECKUX COCNUHEHUI». VCroib30BaHne 3aJaHUK TAKOTO THUIA MPOJIUKTOBA-
HO HEOOXOJMMOCTBIO YCHJIEHHUS NPAKTUKO-OPUEHTUPOBAHHOW HANPABICHHOCTU
KH1M.

[IpuMeHUTENBHO K KaXAOMY THUITY 3aJaHHM 3K3aMEHAIMOHHOW paboThI CO-
XpaHEH TOT MOJX0Jl K OTOOPY UX cojaepxaHusi U GOpMbl €ro MpeabSIBICHHS, KOTO-
pBI moATBEpAWI CBOIO A(()EKTUBHOCTH TIO UTOTAM MPOBEACHUS dK3ameHa. Tak,
3alaHusl ¢ 6blOOPOM Omeema TOCTPOEHBI HA MaTepuaje MPAKTUUYECKH BCEX BaXK-
HEWIIMX Pa3JeiOB MIKOJIBHOIO Kypca XMMHUU. B CBOEW COBOKYIIHOCTH OHHU IIPOBE-
pSIIOT Ha 0a30BOM YPOBHE YCBOEHHE 3HAUMTEIHHOTO KOJMYECTBA 3JIEMEHTOB CO-
nepxkanus (42 u3z 56 npoBepsieMbIX AIEMEHTOB). JTU 3aJlaHusl Pa3HOOOpa3HbI MO
(dopMe TpenbsABICHUS YCIOBUS: B OJHUX CIydasX OHO C(OpPMYIHpPOBAHO B BUJE
BOIIPOCA, a B APYIHX — B BUJE YTBEP)KIAEHUs MO0 NBYX cyxiaeHuid. [lpu stom B
KaKJIOM M3 3aJjaHUI MPEII0KEHBI YETHIPE BapyaHTa OTBETA, CPEIA KOTOPBIX TOJIb-
KO OJIUH SIBJIAE€TCS MpaBWIbHBIM. TakuM o0pazoM, o XapakTepy AEHCTBUMN, KOTO-
pble HEOOXOJIMMBI sl BBINIOJIHEHUS JAHHBIX 3a/JIaHUM, OHU CUMUTAIOTCS Hamboliee
MIPOCTBIMH.

3amaHus ¢ Kpamkum omeemom, IpelycCMaTpUBAIOT aHaIU3 OOJIBIIOTO 00be-
Ma CBEJICHUIl O CBOMCTBAaX BEIIECTB U XMMHUYECKHX DJIEMEHTOB, O 3aKOHOMEPHO-
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CTAX U CYHIIHOCTH M3YUYEHHBIX TUIIOB PEaKUWd W T.I. [pyras BecbMma CYIIECTBEH-
Hasl OTJIMYUTETFHAS UX OCOOCHHOCTh COCTOUT B TOM, YTO B YCIIOBUU ATUX 3aJIaHUN
OTBET B TOTOBOM BHUJie HE chopMysiMpoBaH. Ero HyHO yCTaHOBUThH B XOJI€ BBbI-
MOJIHEHUS 3a/IaHUs U 3alKUCaTh B BUJE OMPEACIEHHON MOCIeA0BaTEILHOCTH IUpp
(Tp€X MU YETHIPEX) B CTPOTOM COOTBETCTBUU C MPEAJIOKEHHBIMU UHCTPYKITUSIMH.

3amanus ¢ pazsepHymulM 0meemom, Hauboliee CII0KHbIE B dK3aMEHaIlUMOH-
HOU paboTe, OPUEHTUPOBAHBI HAa MTPOBEPKY CUCTEMbI 3HAHUN U YMEHUH, OTBEYAIO-
X TpeOOBaHUAM 00pPa30BATEIBLHOIO CTAaHIAPTA NpoduibHo20 YpoBHS. B dact-
HOCTH, OHHM TPOBEPSAIOT CHOPMHUPOBAHHOCTh TAKUX BaXKHBIX YMEHMH MeTampe]i-
METHOTO U MPEAMETHOTO Xapakrepa, Kak yMEHHE:

—  8blA6/AMb TIPUUNHHO-CIIEACTBEHHBIE CBA3U MEXKIY OTACJIBHBIMH 3JIEMEHTA-
MU y4eOHOTO MaTepHaa;

— 00vsacHAmb 00YyCIOBJIECHHOCTh CBOMCTB U IMPUMEHEHHS BEIECTB MX COCTa-
BOM U CTPOEHHEM, XAPAKTEP B3AUMHOIO BIIUSIHUS aTOMOB B MOJIEKYJIAX Op-
TAaHUYECKUX COCIMHEHUM, B3aMMOCBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIIECTB, CYIIIHOCTh U 3aKOHOMEPHOCTh MPOTEKAHUS M3YyUYEHHBIX TUIIOB pe-
aKIUH;

—  Npo80OuUmMb KOMOMHHUPOBAHHBIC PACUETHI IO XUMHUYECKUM YPABHCHUSIM;

— (opMynupoBaTh OTBET B ONpPEACIEHHON JIOTUKE U C apryMEHTalUen Moiy-
YEHHBIX BBIBOJOB.

[IpousmoctpupyeM Ooliee MOAPOOHO MCHOIB3YEMbIE IPUHIIUIBI ONpeaese-
HUs cojaepxaTtenbHoi ocHOBEI KM Ha mpuMepe pa3HbIX TUIIOB HauOOJIEE CIIOXK-
HBIX 33JIaHUI C KPATKUM M Pa3BEPHYTHIM OTBETAMH U MPOAHAIU3ZUPYEM TUIHYHbBIC
3aTPyHEHHUS BBITYCKHUKOB MPU UX BBITIOJIHEHUU.

Cpenu 3agaHuil TOBBIINIEHHOTO YPOBHS CJIOXKHOCTH C KpPaTKHUM OTBETOM,
BKJIIOUEHHBIX BO BTOPYIO YaCTh 3K3aMEHAIIMOHHOW pabOThl, HAUOOJIbIIIKE 3aTPY-
HEHUS Y SK3aMEHYEMbIX BBI3BAJIN 3a/1aHUsSA, KOTOPbIE OPUEHTHUPOBAHBI HA TPOBEPKY
YCBOCHUS 3HAHHM XAPAKTEPHBIX XUMHUYECKUX CBOMCTB HEOPraHMYECKHUX BEIIECTB
(B5) u 3anmanusi, mpoBepsIONINE YCBOCHHUE 3HAHUIN O KaYeCTBEHHBIX PEaKIUIX Ha
HEOPraHUYECKUE BEIIECTBA U MOHBI, a TAKXKE 3HAHUSA 00 UICHTU(UKAIIUA OPTaHU-
yeckux BemiecTs (B6).

3ananue BS

Cpennuii MpOLEHT BHIMOJHEHUS 3TUX 3aJaHuil cocTaBisieT 34%. 3a BepHOE
BBITIOJIHEHUE 3aJJaHUs BBICTABIISIETCS 2 Oauia, €CiiM e MOMyIeHa OJfHa OITUOKa B
oTBeTe, TO BhIcTaBiAeTcs |1 Oamn. Kak moka3pIBalOT CTAaTUCTUYECKUE JAHHBIEC TI0O-
Jy4uTh 2 Oajijia 3a BBIMOJTHEHUE 3aJlaHUs CMOIJIM TOJBKO 78% BBIMYCKHUKOB C
HamOoJiee BBHICOKUM YPOBHEM MOATOTOBKU. Cpeau BBIMTYCKHUKOB C XOPOIIUM
YPOBHEM MOATrOTOBKHU MOJY4YUTh 2 Oayuia cMoriu Toibko 28%. Paccmorpum npu-
MEp TAKOro 3aJaHusl.



3adaHue: YcTaHoBUTE COOTBETCTBME Mexay hopMyroii BellecTBa W peareHTamu, ¢
KaX[bIM M3 KOTOPbIX 3TO BELLECTBO MOXET B3aMOAE/CTBOBATb.

®OPMYNA BELLECTBA PEArEHTHI
A) O 1) C,ZnS, FeO
B) CO 2) HCI, Naz0, NaOH
B) Zn(OH). 3) Brz, AgNOs, (CH3COO).Pb
N Ki 4) Mg, NaOH, CaO
5) S, NazPOs, HCI

s BemectBa kuciopon (A) Hamo BBIOpaTh PEareHThI, YKa3aHHbBIE O]
uugpoit 1. IIpu 3TOM 3K3aMEHyeMbIE TOJDKHBI 3HAaTh, YTO KHUCIOPOJ CIOCOOEH
OKUCIATH Cylbpua nuHka u okcun >xeneza(ll). BoiOupas peareHThl Uisi OKcHja
yraepona(IV) (b) HeoOXoammMo TOMHHTH O €ro CIOCOOHOCTH pearupoBaTh HE
TOJILKO C BEIIeCTBaMHU, MPOSBIISIOMUME ocHOBHBIE cBoicTBa (NaOH, CaO), Ho u ¢
maruuem (otset 4). Jlnsa ruapokcuna uuHka (B) xapakTepHsl amdoTepHble CBOM-
ctBa — otBeT 2. Monun xamus (I') cmocoOeH BCTynaTh B peakiiid HOHHOTO 0OMEHa
(c AgNOs, (CH3COO),Pb), a Takxke MposBJISITh CBOMCTBA BOCCTAHOBUTEIIS B PeaK-
uu ¢ Br, (oTBer 3).

Takum 00pa3om, BHINOTHEHUE TaKUX 3aJJaHUN TpeOyeT NpUMEHEHUS 3HAHUM
HE TOJIbKO 00 OOIIMX CBOMCTBAaX BEIECTBA KaK MPEJCTABUTENS OMpPEaesIEHHOTO
KJlacca BEMIECTB, HO M CHENU(UUECKNX CBOHWCTB KOHKPETHOTO HEOPTaHUYECKOTO
BEILECTBA.

3ananue B6

[[Ikanma oneHUBaHUS ATUX 3aJaHUM Takas ke, Kak u 3aganuit B5 — 0, 1 u 2
Ooasa. CpeqHuil OpOLIEHT BBINNOIHEHUS 3TUX 3aaaHui cocrasisieT 30%. Cpenu
BBIITYCKHUKOB C HamOoJjee BBICOKUM YPOBHEM MOATOTOBKHU TOIBKO 72% cMoOriu
MOJIy4uTh 2 Oajljia 3a BBIMIOJIHEHUE 3a/1aHUsl, a C XOPOUIUM YPOBHEM IMOJATOTOBKHU —
22%. BeimosnHeHue 3TUX 3aaHuil TpeOoBasio chOPMUPOBAHHOCTH 3HAHUM O Kaue-
CTBEHHBIX peareHTax, UCHOJIb3yEMBbIX JJIsI OMPEACIICHUS] KOHKPETHBIX HEOpTraHuye-
CKUX U OPraHMYECKHX BEIIECTB, 3HAHUU MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX
peaKkiuii, yMEHHUS Pa3InYUTh BEIIECTBA HA OCHOBAHUU PA3IUYMs B UX XUMHUYECKUX
cBoiicTBax. PaccMoTpuM mpumep Takoro 3agaHusl.

3alaHue: YcTaHOBUTE COOTBETCTBME MeXZy (hOopMynamu [BYX BELLECTB W MPU3HAKOM peakuuu,
NpOoTEKAOLLEN MeXay 3TUMU BELLECTBAMM.

®OPMYJIbl BELLECTB MPU3HAK PEAKLINWA
A)  CHy(OH)-CH(OH)-CHz(OH) 1 Cu(OH), 1) obecuBeunBaHie pacTBopa
B) CH3;CH=CHCHzn KMnO;4 (H*) 2) pacTBOpeHue ocafika C 06pa3oBaH1em CuHe-
B) CHsCHO 1 Cu(OH), ro pacTeopa
) CH,=CHCOOH u Br> 3) oBpasosaHue Genoro ocaaka

4) BbigeneHve rasa
5) oBpa3oBaHme KMPNUYHO-KPACHOO ocaka

Ha ocHoBanuu cTpyktrypHOIl (hOpMYJIbI OpPraHUYECKOro BeliecTBa A HEoO-
XOJIMMO CJIeNIaTh BBIBOJ O TOM, YTO 3TO BEIIECTBO SBJISIETCS MHOTOATOMHBIM CIIUP-
ToM. B pesynbTaTe peakiuu MHOroaroMHoro cnupta ¢ ruapokcugom menu(Il)
ocanok rugpokcuaa meau(Il) pacrBopsiercs, nmpu 3ToM 00pa30BABIIMIACS PACTBOP
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npuobpeTaeT cuHee okpainuBaHue (O0TBET 2). B Momnekyne opraHndeckoro Bellie-
ctBa b mpucyrcTByeT nBOMHas cBsA3b. Takue BelecTBa CHOCOOHBI OKHUCIHSTHCS
NepMaHraHaToM Kaius (B KUCIION cpefie), Mpu 3TOM OyneT HaOIoaTbest oOeciBe-
YMBaHUE pacTBOpa nepmaHranara kanus (otBer 1). Kak BUIHO M3 CTpyKTypHOU
(dbopMyIbl, B MOJIEKYJIE€ BelllecTBa B mpuCyTCTByeT anbAeruaHas rpyia, cnocoo-
Hasl OKUCIATHCS no nerctBueM runpokcuaa meau(ll). [puznakom peakiuu siBiis-
eTcsi o0pa3oBaHue KUPIUYHO-KpacHOro ocaaka (oreeT 5). CTpykrypHas dhopmyia
OPraHUYECKOTO BEHIECTBA |’ MOKa3bIBAET HAJMYUE B €r0 MOJIEKYJE, KaK JBOWHOMU
CBSI3M, TaK M KapOOKCWJIBHOW rpymmbl. Peakuus npucoeauHeHus: 6poma Oyner
IPOXOJUTHh C Pa3pblBOM JBONHOW CBSI3U, U COIPOBOXKAATHCA OOECIBEUHBAHUEM
pactBopa (oTBeT 1).
3aganue C1

3apanus Cl opueHTHMpOBaHbI Ha NPOBEPKY YMEHHUH OINPENEIATH CTENEHb
OKHCJICHHUSI XUMUYECKUX AJIIEMEHTOB, ONMPENEHATh OKUCIUTEND U BOCCTAHOBUTEID,
COCTaBJISITh AJIEKTPOHHBIN OaliaHC, HA €ro OCHOBE PAaCCTaBJIATh KOI(PPUIIMEHTHI B
YPAaBHEHHUSIX PEAKIUN.

Kpurepun oneHnBaHus BBIOJHEHUS TaKUX 3aJaHUI BKIIFOYAIOT B Ce0s cie-
IYIOLIUE YJIEMEHTHI:
—  COCTaBJICH 3JICKTPOHHBIN Oananc — 1 6a;
—  YKa3aH OKMCJIUTEIb U BOCCTAHOBUTEINb — 1 Oai.
—  ompeneneHbl (GopMyJibl HEOCTAIOUIUX BEIECTB U paccTaBieHbl Kod(hduim-

CHTBI B YPABHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu — 1 Gan.

Kak noka3bIBalOT CTATUCTHUYECKHE JAHHBIE, K BBINOJIHEHUIO ITUX 3aJaHMM
npuctynatoT 6onee 85% sk3aMmenyembix. Ho ycnemHo BBIMONHAIOT 33JaHUE BBI-
MyCKHUKH ¢ XopommuM (82%) u Haubosee BRICOKUM (97%) ypOBHSIMHU MOATOTOBKHU.
K odopmiieHnto oTBeTa Ha 3aJjaHUE HUKAKUX OCOOBIX TpeOOBaHUW HE MPEbsBIIS-
ercst. OTBET CUATAETCS BEPHBIM AAXXE B TOM CIIy4dae, €CIIM HK3aMEHYEMbIM OKHUCIIN-
T€JIb U BOCCTAHOBHUTEb 0003HAYMI TOJBKO OJTHON OykBOM «B» n «O», Tak Kak mo
YCIIOBHIO 3a/IaHMsI HE TpeOyeTCsl yKa3blBaTh MPOLECCH OKUCIEHUS U BOCCTAHOBIIE-
Hus. Hapsiny ¢ 3TUM HaJ0 NOMHHUTB, YTO HAJIMYHUE B OTBETE dK3aMEHYEMOI'O B3au-
MOMCKJTIOUYAIOIIUX CYXICHUH O MPUPOJAE OKUCIUTENS] U BOCCTAHOBUTENS Oyner
paccMaTpuBaThCAd Kak (PakT HEeCHOPMHUPOBAHHOCTU YMEHHsI NMPUMEHATH JaHHBIC
3HaHMs. PaccMOTpMM Ha KOHKPETHBIX NpHUMepax Haumbojee paclpoCTpaHEHHbBIE

OIMOKHU PK3aMEHYEMBIX ITPHU BBITIOJTHEHUU ITUX 3aJIaHUM.
3adaHue: Wcnonb3ays MeToq 3neKTPOHHOro BanaHca, CocTaBbTe YpaBHEHWE peaKLum

KNOz +... +HySOs — I, +NO+ ... + ...
OI‘Ipe}J,eJ'IVITe OKuUcnnTenb 1 BOCCTaHOBUTENb.

Otser 1.

CA LKMO v kT + 24, 88, —> 1Mo+ 1L, S0, 4 24,0
M3+ e/f/“/ 218,
23‘;7.?-37; 110,




B oTBeTe BBIyCKHHKA NMPABWIBHO ONPENEIICHBI CTENIEHN OKUCIIECHUS a30Ta U
MO0Ja, a TAK)KE XapaKTep N3MEHEHMS CTENEeHEeW OKHCIIeHUs. [IpaBunbHO cocTaBieH
AJIEKTPOHHBIN OalaHC — KOJIMYECTBO OTJAHHBIX U MPUHATHIX 3IEKTPOHOB. Dopmy-
JIbl BEILLECTB, IIPOMYILICHHBIE B CXEME PEAKIIMH, TOKE 3allMCaHbl NPAaBUIBHO, pac-
cTaBjeHbl Ko3pdUIHEeHTHl B ypaBHeHUU. Ho npu yka3aHWM OKUCIMTENS U BOCCTa-
HOBMTENS AOMyIleHbl omnoOku. Hano Obulo yka3aTh, 4YTO MOJ B CTENIEHU OKHUCIIE-
HUs —1 sBIsSIETCS BOCCTAHOBUTEINEM, A a30T B CTENEHM OKHUCIIEHUs +3 (WM HUTPUT

KaJInd 3a CYHCT a30Ta B CTCIICHHU OKHUCJICHUA +3) — OKHUCIIUTCIICM.
OtBerT 2.
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B sTroM cinyuyae sk3aMeHyeMblii B CBOEM OTBETE€ B KAaueCTBE BELIECTBA-
BocctanoBuTens ykazan HI (Bmecto Tpebyemoro KI). Ho aTo BemecTBo Takxe 00-
J1aJJaeT BOCCTAHOBUTEIBHBIMU CBOMCTBAMHM M MOTOMY MOKHO CYUTATh, YTO OTBET
HE MMPOTUBOPEYUT XUMHUYECKOW CYIIIHOCTH YCJIOBHS 3aJaHusA. TeM HEe MeHee, BUM-
HO, YTO B OTBETE MPHUCYTCTBYET OIIMOKA B ONPEICICHUA OKUCIUTENSI U BOCCTAHO-

BUTEJIA.
3adaHue: Wcnonb3ys MeToq aneKkTPOHHOro banaHca, CoCTaBbTe ypaBHEHUE PeakLuy:

NH3;+KMnOs+ ... = ... + KoMnO4 + H,0
Onpe,u,envlTe OKUucnmTenb U BOCCTAaHOBUTETb.

[Ipy BBIMONHEHUU ITOTO 3aJaHUS, HEKOTOPHIE K3aMEHYEMbIE JIOIMYCTUIN
omuOKy B ompeaeneHnr (HOpPMYJIbl BEIIeCTBa, MPOIYIIEHHOTO B MPAaBOW YacTH
ypaBHeHUs1. OHU OMMOOYHO yKa3ajdu HUTPAT Kajdus KaK MPOIYKT OKHCICHUS aM-
MHaKa, B TO BpeMs Kak K MPaBUILHOMY OMpeAesIeHUI0 (POPMyIIbl MPOAYKTA OKUC-
JICHUS JOJDKHBI OBUIM MPHUBECTH CIEAYIOIIME paccyxkiaenus. [Ipoaykrom Boccrta-
HoBJIeHUsT KMnO, saBnsiercst K,MnQOy, KOTOPBIN CYIIECTBYET TOJIBKO B IIEJIOYHOU
cpene. 3HAYUT, B JIEBYIO YacCTh YpaBHEHHUS HY>KHO ObLJIO BIMHCATH (HOPMYITY IET0-
yu KOH, a takxe y4ecTb Ipu 3TOM, UTO NIEPMAHraHaT Kajaus B LIEIOYHOU cpelie
nposBisieT Oosee ciiadble OKUCIUTENbHBIE CBOMCTBA, YeM B KUCiIOU. [ToaToMy azor
B CTEMEHU OKUCJICHUS —3 B COCTaBE aMMHaKa CIIOCOOCH M3MEHUTH CTENEHb OKHC-
JIEHUS JUIIb 10 +2, HO HE 10 BBICUIEH CTENEHU OKUCIIECHHS +5, Kak B HUTpaATe Ka-
musi. Tenepb MOKHO COCTaBUTH (hOPMYJTy BEIIECTBA, COJIEPIKAIIETO a30T B CTEIIEHU
oKuclieHus +2, ckopee Bcero 31o OyaeT NO. A janee ¢ HOMOIIbIO 3JIEKTPOHHOTO
OanmaHca — yCTaHOBUTh HEOOXO0AUMbIE KO3(PPHUIIMEHTHI U COCTAaBUTH YpaBHEHHE pe-
akuuu: 2NH; + 6KMnO, + 6KOH = N, + 6K,MnO, + 6H,0.



3ananue C2
B ycnoBum 3amanus C2, npOoBEPSAIONIETO 3HAHUE 2eHEMUYECKOU C8A3U pa3-
JIUYHBIX KIACCO8 HEeOp2aHu4ecKux eeujecms, MpeyioKeHO OMUCAHUE KOHKPETHOTO
XUMHUUYECKOTO AKCIEPUMEHTA, X0/ KOTOPOTO dK3aMEHYyeMbI€ JOJDKHBI OBLUIA MPO-
WJUTIOCTPUPOBATH MOCPEICTBOM YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKHX PEaK-
nuid. Kaxmgoe BepHO 3amricaHHOE ypaBHEHHME PEAKIIUM OlICHWBaeTcs B 1 Oai.

MakcuMaibHO 3a IPaBUJILHOE BBITIOTHEHUE 3aaHUsl MOYKHO TIOJTyYuTh 4 Oaiia.

3adaHue: a3, nonyyeHHbI npu 0bpaboTke HUTPUAA KanbLmMs BOLOW, NPONYCTUAW Hag packareH-
HbIM nopoLuKkom okeuga meau(ll). MonyyeHHoe Npu 3TOM TBEPAOE BELLECTBO PACTBOPUIIN B KOHLEHTPUPO-
BaHHOW a30THOW KMCNOTe, pacTBOP BbiNapuiu, a MomnyyeHHbIn TBepAbIn ocTaTok npokanunu. CoctaBbTe
YPaBHEHMS YETbIPEX ONMUCAHHbBIX PeaKLu.

B pesynbTate BhIMOMHEHHS 3aJaHUS JOJKHBI OBITH 3allMCaHBI CIETYIOIINE
YPaBHEHMS pPEaKLMi:
1) Ca;N, +6H,0 — 3Ca(OH),+2NH,

2) 2NH;+3Cu0—"»3Cu+3H,0+N,
3) Cu+4HNO3(K0Hu) —> CU(NO3)2 + 2N02 + 2H20

4) 2Cu(NOy ), ——2Cu0+4NO, + 0,

PaccMoTpuM OTBETHI BBITYCKHUKOB U MPOAHATU3UPYEM JIOMYIICHHBIE UMU
OIIINOKH.
Ortser 1.

B sToM citydae omuOka AomyiieHa B 4eTBEpTOM ypaBHEHUU peakuuu. B pe-
3ynabTaTe pasznoxkenus nutpata meau(ll) obpasyercs oxcunm memu(ll), auoxcua
azota u kuciopoa. Kak BHIHO, B OTBETE CpelH MPOIYKTOB PEAKIIUU OIIMOOYHO

YKa3aHa MCJb.
OtBer 2.




B nanHOM oTBeTe AomynieHa omMOKa B MEPBOM YpPaBHEHUU PEAKLIMH: BMe-
CTO HUTPHUJAA KAJIbLHUS 3alIMCAH HUTPUJ Kanus. Bo BTOpOM ypaBHEHUU JIOIyIIECHA
omnOKa B 3anucu GopMyJibl IPOIYKTa peaKIMK: BMECTO a30Ta yYKa3aH OKCHJ a30-
ta(ll). MoxkHO NpeAnoNoXUTb, YTO MPUYMHON ONYIIEHHONW OLUMOKU SIBISETCA
HEYMEHHME MPOTHO3UPOBATH IMPOAYKT PEAKIHMH C YYETOM XapaKTepa H3MEHEHUS
CTEIEHHU OKHCIICHUSI AJIEMEHTA B 3aBUCUMOCTH OT YCJIOBUU peakuuu. Tperbe ypas-
HEHHE PEaKUMU COCTABJICHO NMPaBUJIbHO. B 4eTBEpTOM ypaBHEHHHM HEBEPHO pac-
CTaBJIEHbI KOA(DPUIIUCHTHI.

3ananue C3

Brinonnenne 3tux 3amaHuil TpeOyeT OT BBITYCKHHKOB IIEJIOT0 KOMILIEKCa
3HaHUHM MO0 OPTaHWYECKOW XUMHUHU: TITyOOKOro MOHMMAHUS T'€HETUYECKON B3auMO-
CBSI3M OPTaHWYECKUX BEIECTB, 3HAHUSA MX XUMHUYECKHX CBOMCTB W CIIOCOOOB TO-
Jy4YE€HUs, YMEHHUS YUYHMTBIBATh YCJIOBHUS NPOBEACHHS PEAKLUMN, AHATU3UPOBATH
CTPOEHHE OPraHMYECKHX BEUIECTB. B pe3ylibTaTe BBINOJHEHUS 33JaHUSI JOJLKHBI
OBITh 3amKcCaHbl MSATh YPABHEHUN PEAKIIUM, COOTBETCTBYIOIIMNX 3aJJaHHON B yCJIO-
BUM CXEME — «IIEMOYKe» MmpeBpamieHu BeuiecTs. [Ipu 3amuMcu ypaBHEHUN peak-
UM, SK3aMEHyEeMbI€ JOJDKHBI MCHOJIB30BATh CTPYKTYpPHBIE (OPMYJIbl OpraHUye-
CKHMX BELIECTB: 3TO YKA3aHME 3alMCAHO B yCJIOBUM 3aJaHUs. JlOMyCTUMO MCIOJIb-
30BaHHUE CTPYKTYPHBIX (hOPMYJ pa3HOro BHUAA (Pa3BEPHYTOM, COKpAIIEHHOM, CKe-
JIETHOM), OJTHO3HAYHO OTPaKAIOIIMX MOPSAJIOK CBSI3M aTOMOB M B3aMMHOE PacIio-
JIO’)KEHUE 3aMecTUTeNled U (DYHKIIMOHAIBHBIX TPYII B MOJEKYJE OpPraHUuYecKOro
BellecTsa. Hamnure B OTBETE DK3aMEHYEMOIr0 Ka)KJI0ro U3 ISATH YpPaBHEHUU Olie-
HuBaercsa B 1 6ait. MakcumanbHOE KOJIMYECTBO OAJTOB 32 BHITIOJIHEHHUE TAKUX 3a-
nanuii — 5. PaccMOTpuUM NpuUMeEpbl OTBETOB BBIITYCKHUKOB M OTMETHM JIOINYILIEH-

HBIC MU OIIHOKH.
3adaHue: Hanuwwte ypaBHEHUS peakuui, C MOMOLLbIO KOTOPbIX MOXHO OCYLLEeCTBUTL Creayto-
Li1e NpeBpaLLeHms:

6. KOH ), t° t°, C CH3Cl, AICI
C2H4 —)C2H4C12 s (cnupr.), )Xl hate) )Xz 3 3 >

5 Xy —KMn04, 15804, o . .COOH

[Ipu HanucaHuM ypaBHEHUN PEAKIUN MCTOIB3YNUTE CTPYKTYPHBIE (DOPMYJIBI

OpPraHNYCCKHUX BCIICCTB.
Ortser 1.
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OOparuM BHMMAaHHE Ha TO, YTO SK3aMEHYEMbIl HE BBINOJHUI TPEOOBAHME
3allUCU CTPYKTYPHBIX (POpMyJ OpraHHMYECKHX BeliecTB. Bo BTOpoMm ypaBHEHHU
NPOMYIIEH OAWH M3 IMPOAYKTOB peakuuu — Boxaa. [IsaToe ypaBHEHHE peakuuu He
COCTaBJIEHO.

OtBer 2.
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B sTtom oTBere 3ammcanHbl CTpyKTypHBIE (GopmMmyssl BemiecTB. OmHAKO B
TPEThEM ypaBHEHUHU OTCYTCTByeT koddduimeHnt 3 mepen GhopMmysioi areTuiieHa
(C,H;). BmecTe ¢ TeM 1o BTOPOMY U MSITOMY YPaBHEHUSIM PEAKIUN MOYKHO CYJUTh
0 TOM, YTO YMEHHUE PACCTABIATH KOAIPDUIIUECHTHI Yy SK3aMEHYEMOTO C(HOPMHUPOBAHO
J0CTaTOYHO TPouHO. Ha 3TOM OCHOBaHWM MOXXHO BBICKa3aTh MPEIOJIOKEHUE O
TOM, YTO OIIMOKA B TPEThEM YPaBHEHUH JOMyIIeHA TT0 HeBHUMaTeIpHOCTH. HO BCe
Ke, Take Takas OmMOKa MOXKET CIY>KUTh TPUYMHON CHYDKCHHS OaJUTOB 3a BBIMOJ-
HEHUE 3aJIaHu.

OtBeT 3
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B nanHoMm oTBeTe He paccTaBiieHbl KOA((MUIIMEHTHI B MSATOM YPaBHEHUU pe-
akuud. Takyro 3anuch NPUHATO HA3bIBATh CXEMOM PEAKIUH, HO B YCIOBHUM 33/1aHUSA
TpeOOBAJIOCh COCTABUTh ypaBHEHHE peakiuid. [logoOHas ommlOka NpUBOAUT K TO-
Tepe 1 Oasna 3a BBIMOJHEHUE 3aJaHUS.

3aganue C4

3amganus C4 — 3710 pacueTHbIe 3a/au. VX BeITIOTHEHHE TpeOyeT 3HaHUS XU-
MHYECKHUX CBOMCTB BELIECTB M NPEIIOJATAET OCYIIECTBICHUE HEKOTOPOU COBO-
KYITHOCTH JICCTBUM, 00ECIICUNBAIOIINX MMOJyYeHUE NMPAaBWILHOTO OTBeTa. B uncie
TAKUX JCHUCTBUM HA30BEM CJIEAYIOLIUE:

— COCTaBJICHUE YPABHEHUN XMMHYECKUX PEaKIui (COrjIacHO JaHHBIM YCIO-
BUSI 3a]1a4H ), HEOOXOIUMBIX JIJIsI BBIMTOJHEHUS CTEXHOMETPHYECKUX PACUCTOB;

— BBITNIOJIHGHUE PACUeTOB, HEOOXOIUMBIX JIJII HAXOXKJICHHUS OTBETOB Ha IIO-
CTaBJICHHBIE B YCIIOBUM 3aJ]a41 BOIIPOCHI;

— (hopmynupoBaHue JOTUYECKH 0OOCHOBAHHOTO OTBETA HA BCE MOCTABJICH-
HbIE B YCJIOBUHU 33JIaHUSI BOIPOCHI (Hampumep, mogpoOHOe 0OOCHOBAHUE MOCIEI0-
BaTEJIbHOCTHU JIEUCTBUM, PE3yJIbTATOM KOTOPHIX ObUIO YCTAaHOBJICHUE MOJICKYJISIp-
HOU (popMyJIbI BELIECTBA).

YcenoBus 3amanuit C4 Hanbosee pasHOOOpa3HbI MO COACPKAHUIO U aJro-
PUTMY MX BBITIOJIHEHUS TIO CPABHEHHUIO C APYTMMU 3aJaHUSIMUA 4acTH 3 dK3aMeEHa-
IIMOHHOM paboThl. HecMoTps HA TO, 4TO B MpoOIllecce BHITIOTHEHUS ATUX 3aJaHUM
BBITTYCKHUKHA MCIIOJIB3YIOT TIOYTH OJIHM M T€ K€ MOHATHS U (POpMYJIbI I pacue-
TOB, BCE K€ KAXKJI0€ 3aIaHNUE MPEIYCMATPUBAET UCIIOJIb30BAHUE CBOETO AJITOPUTMA
pemeHus. B aTom ciydae SKCHepT BBISBIISCT HAJIMYKHE B OTBETE JIOTHYECKH 000C-
HOBAHHBIX 3JIEMEHTOB M OLIEHUBAET UX B COOTBETCTBUU C MPEII0KECHHON IIKAJION
onleHMBaHus (MakcumanbHO 4 Oamna). [loaTBepauM ckazaHHOE KOHKPETHBIMU
IPUMEPAMHU.

3adaHue: CmeCb antoMUMHUEBBIX U XenesHblX onunok obpabotanu M3bbiTkoM pa3baBneHHON Co-
NAHON KUCNOTbI, NPy 3TOM Bblgenunock 8,96 n (H.y.) Bogopoaa. Ecnv Takyto e Maccy cMmecn obpaboTatb

13BbITKOM pacTBOpa rMapokcMaa HaTpus, TO BblgenuTcs 6,72 n (H.y.) Bogopoaa. Paccuntainte maccosyo
LONI0 Xenesa B UCXOAHON CMECH.

[TepBrlii aTan penieHust — COCTaBJICHUE YpaBHEHUM peakivii moTpedyeT 3Ha-
HUM XUMHYECKUX CBOMCTB METAJUIOB: aTFOMUHUN B3aUMOJICMCTBYET U C KUCIOTOH,
U CO IIEJIOYBIO0, a KEJIe30 C PACTBOPOM IIEJIOUN pearupoBaTh HE OyJIeT.
1) a) Fe +2HCI1=FeCl, + HzT
0) 2Al + 6HCI = 2AICI; + 3Hy?
B) 2Al + 2NaOH + 6H,0 = 2Na[Al(OH)4] + 3H,1

Ha BTOPOM IJTalIie H€O6XOI[I/IMO pacCUuTaTh KOJINMYCCTBO BCUICCTBA U MACCY
AJIIOMUHUSA B COOTBCTCTBHUU C YPABHCHHCM B):
2)  n(A)=2/3n(Hy)=2/3-(6,72/22,4) =0,2 Mob
m(Al)=0,2-27=54r

Ha TpeTheM 3Tane MOXKHO ONMpPEAEIUTh KOJIMYECTBO BEIIECTBA KEJ€3a U €ro
Maccy:
3) BBIYKCIUM 00BEM BOJOPO/IA, BBIJCISEMbIN B PEAKIIUU &) HKEJIE30M:

V(H,) = 8,96 — 6,72 =224 1
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BBIYUCIIMM KOJINYECTBO BEIICCTBA KEJIC3a.
n(Fe) =n(H;) =2,24 /22,4 = 0,1 Mmonb
3HauuT, Macca xkeneza m(Fe)=0,1-56=5,6r

Tenepb MOXHO HCIIOJb30BaTh IIOHATHEC «MAaCCOBasa A0JId BCIICCTBA B CMECH)

" pacCUUTATb MACCOBYIO JOJIIO JKCJIC3a:
4)

m(Fe) 5,6
m(cmecn) 5,6 +5,4

o(Fe) = =0,509, unm 50,9%

MakcuMainbHas OIleHKa 3a BBINOJIHEHUE 3aaHusi coctaBisieT 4 O6aa. [Ipu
MIPOBEPKE BBITIOJHECHUS 3aJIaHUS DKCIEPTHI B MIEPBYIO O4Yepeb oOpaliarT BHUMA-
HUE Ha JIOTUYECKYI0 000CHOBAHHOCTH BBHITIOJIHEHHBIX JIEHCTBUH, TTOCKOIBKY HEKO-
TOpPBIC 3aJ1a4d MOTYT OBITh pPEIIeHbl HECKOJbKUMHU criocobamu. [locmoTpum, Kak
BBITIOJTHSIOT ITOJIOOHBIC 3aJaHUS K3aMEHYEMBIE.

3aoaHue: Cmewanu 100 mn 30%-Horo pacTBopa xrnopHoit kucnotsl (p = 1,11 r/mn) n 300 mn 20%-

Horo pacteopa rugpokeuga Hatpus (p = 1,10 r/mn). Ckonbko MUNNUAUTPOB BOAbI crieayeT Ao6aBuThb K no-
Ny4YeHHON cMecy, Y4TobbI MaccoBas [ons nepxrioparta HaTpus B Hel coctaBuna obl 8%?

OTtMeTuM cleAyrolre HeOoOXOIUMbIE ATAalbl PACCYKIACHUM TPU BBITOTHE-
HUH 3TOTO 3aJaHUS:

1) XI/IMI/I‘-ICCKYIO CYH_[HOCTB YCJIOBI/IH 3a1aHUS OIIMCBIBACT ypaBHeHI/IC peaKHI/II/II
HC104 + NaOH = NaClO4 + HQO

2) HCIIOJIB3YyS OAaHHBIC 3ajJadMd, PaCcCUUTACM KOJIHMYCCTBO BCIICCTBA KaXXAOI0 H3

peareHToB, 4YTOObI C/IeJaTh BHIBOJI 00 U30BITKE OJHOTO U3 BEIIECTB:
n(NaOH) =300 - 1,1 - 0,2/40 = 1,65 Moab — B U30BITKE

n(HC1O4) =100 - 1,11 - 0,3/100,5 = 0,33 momnb
3) Ha OCHOBAaHUU MPEABIIYIIErO BHIBOIA BBIYUCIUM MAcCy COJIU:
n(NaClO4) = n(HC1O4) = 0,33 mMonb
m(NaClO4) = 0,33 - 122,5= 40,4
4) nanee BBIYUCINM 00BbEM T00ABJICHHOM BOJIBI:
B 40,4
100-1,11+300-1,1+x

5

OTKyAa X =64 T
V(H,0) = 64 mn

OtBeT: 00BbeM 100aBIeHHON BOALI — 64 MII
PaccMoTpuM mpuMEpBl OTBETOB IK3aMEHYEMBIX U MPOAHATU3HPYEM JOITy-
[IEHHBIE OIINOKH.

12



Ortser 1.

N3 otBeTa BUAHO, YTO SK3aMEHYEMBI YCIEITHO CIPABUIICS C TIEPBBIMU TpeE-
Ms dTallaMH PEIICHUs 3aJlauyd M Hallell Maccy oOpa3oBaBiieiics comu. OgHako B
X0Jie JANMbHEHIITUX PaCCyXIEeHUHU OBbLIM JOMYIIEHBI OMMOKH, KOTOPhIE HE IO3BO-
JIWJIU TIOJTYYHUTh MPABWIIBHBIN OTBET. Tak, B ONpeeieHu MacChl 00pPa30BaBIIETOCS
pacTBOpa MCIOJIB30BAINCH SIUHMIIBI 00beMa, a HE MacChl HCXOIHBIX PACTBOPOB.
JlanbHelIre e AeUCTBUSI U COOTBETCTBYIOUIME UM BBIBOJIbI OKa3aJdUCh ITyOOKO
OIIMOOYHBIMHU.

Otser 2.
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W3 oTBeTa 3K3aMEHyeMOro BHJIHO, YTO OIIMOKA, KaK U B TIPEIBIAYIIEM CITy-
yae, JONYUICHA Ha 3aKIIOYMTEIIbHOM 3Tane peumeHusd 3agauu. Ho 3aeck, ckopee
BCET0, MPOCMATPUBAETCA HEYMEHHE MCIIOJb30BATh MOHATHE «MaccoBas IO Be-
1IECTBA B pACTBOPEN.

AHanu3upys Jaiee OTBET IK3aMEHYEMOTr0, OTMETUM €II€ OJHY 4acTO BCTpeE-
yarouryrocst omuoky. [lonyuus dhopmanbubiit oTBeT (0,4752 Mi1), BEITYCKHUK XK€
HE 3ayMbIBA€TCs HAJ TE€M, HACKOJBKO MOJIYYEHHAs] BEJIMYNHA COOTHOCHUTCS C JIaH-
HBIMH yCIIOBHUSA 3a7]a4M, — 3TO BCE0 HECKOJIBKO Karelb BOJbl. Bpsi nu Takoit 00b-
eM J100aBJIEHHOM BO/IBI CMOXKET YMEHBIIIUTh KOHIICHTPALIUIO UCXOJHBIX PACTBOPOB.
Ha nam B3risia, Takod (popManbHBIN MOAXO K 3HAYEHUSAM BEITUYHH, KOTOPHIE HC-
MOJIB3YIOTCSl TIPU PEIICHUH XWMUYECKHX 3a]1ad, TOBOPUT 00 OTCYTCTBMM MeETa-
MPEIMETHBIX HABBIKOB, HEOOXOAMMBIX ISl PEIICHUs 3a7ad Pa3IM4HOrO THUIIA, a
TaKK€ HABBIKOB CAMOKOHTPOJISI U CAMOITPOBEPKHU.

3aMeTUM TaKX e, YTO BBIMTYCKHUKHU 3a4acTyl0 COBEPIIAIOT OMIMOKU B pacue-
Tax Ha BTOPOM WJIHM TPEThEM dTare pemeHus 3aaadu. O4eBUaHO, YTO TaKUE OIITUO-
KM TIPUBOJSAT K HEMPABUIBHOMY OTBeTy. OJHAKO OHU HE CBUJIETEILCTBYIOT O HE-
c(hOpMUPOBAHHOCTH YMEHHUS peIIaTh XUMUUYECKYIO 3ajauy. [loaTomy B pexoMeH-
Janusax JJIS SKCIEPTOB, MPOBEPSIOMINX BBIMOJIHEHUE MOJOOHBIX 3a/laHui, JaeTcs
cleAyroulee yKa3aHue, KOTOPbIM OHH JOJIKHBI PyKOBOJICTBOBAThCA B TAKUX CIIyda-
ax: «* [Ipumeuanue. B citydae, korja B OTBETE COACPKUTCS OIIMOKA B BBIYUCIIE-
HUSX B OJHOM U3 TpPeX DJIEMEHTOB (BTOPOM, TPEThEM WJIM YE€TBEPTOM), KOTOpas
IIPUBEJa K HEBEPHOMY OTBETY, OLICHKA 34 BBIIIOJIHEHUE 3a/1aHUSI CHUKAETCS TOJBKO
Ha 1 Gammy.

3ananune C5

3amanus C5 mnpeaycMaTpuBarOT ONPEETICHHE MOJIEKYISIPHON (OPMYJIIBI Be-
eCTBa. BhIMOMHEHNWE ATOr0 3aJaHusl BKIIOYAECT B ceOSl TPU MOCIIEIOBATEIHHBIX
ONEPALU: COCTABIICHUE CXEMbl XMMUYECKON PEaKLHU; ONPEICIICHUE CTEXUOMET-
PUYECKUX COOTHOLICHUW PEArupyrolnX BELIECTB; BBIUHUCICHUS Ha MX OCHOBE,
MPUBOJISIIME K YCTAHOBJIICHUIO COCTaBa HEM3BECTHOI'O BEILIECTBA.

B 3aganusix C5 ucnosib3yeTcss KOMOMHUPOBAHUE MPOBEPSIEMBIX AJIEMEHTOB
COAEPKaHUS — PACUETOB, HA OCHOBE KOTOPBIX MNPUXOIAT K ONPEAECICHUIO MOJIEKY-
JsipHON opMyibl BemecTBa. K TeM neicTBUSIM, KOTOpbIE BBIMOIHSIOTCS B pacyeT-
HBIX 3a1a4ax C4 (cTeXxnoMeTpHYecKHe pacueThl), BO MHOTHX 3a/layax 3TOro THIIA
N00aBIAIOTCS ACUCTBUS JPYroro YpoBHS CIOKHOCTH — cOCTaBiieHue oOueit dop-
MYJIbI BEIECTBA U Jlajie€ — OMpPEJICICHHEe Ha €€ OCHOBE MOJICKYJSIPHOU (hOpMYyIIbI
BEILIECTBA.

Bce aTu nelicTBus MOTYT OBIThH BBITIOJTHEHBI B Pa3IMYHOM MOCJIEI0BATEIIHHO-
cTU. VIHBIMH cITOBaMU, 3K3aMEHYEMbId MOKET MOJYyYHUTh OTBET JIFOOBIM JOCTYII-
HBIM i1 HEro joruyeckuMm mytem. CienoBaTeslbHO, MPU OLICHUBAHUM 3aJaHUs
IJIaBHO€ BHUMaHWE OOpalaeTcsi Ha MPaBUILHOCTh BEIOPAHHOTO CIIOCc00a orpee-

JICHUST MOJICKYJIIPHOU (pOPMYJTBI BEIIECTBA.
3a0aHue: CnoxHbIn acoup Maccoit 30 r NogBEpPrHyT LenoyHoMy ruaponuay. Mpyn 3ToM nonyveHo
34 r HaTpKeBON CONM npeaenbHON OAHOOCHOBHOM KMCMOThI U 16 T cupTa. YCTaHOBUTE MOMEKYNSpHYH

hopmy1y 3Toro acmpa.
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B mpoiiecce penienust JaHHOM 3a7a4 HAJI0 ObUIO OCYHIECTBUTH CIEAYIOIINE
OCJIENOBATENbHBIE TEUCTBUS:

1) cocTaBUTh ypaBHEHUE TUApoJIK3a ddupa B 00IIEM BUJIE:
RCOOR’ + NaOH — RCOONa + R’OH

2) BBIYUCIIUTD KOJIMYICCTBO BCUICCTBA CAKOI'O HATpPA:
m(NaOH)=(34+16)-30=20T
n(NaOH) =20 /40 = 0,5 moinb

3) onpeaeuTh MOJISIPHYIO Maccy a(upa U ero MOJICKYJISIpHYIO hopMyITy:
u3 ypaBHeHus cienyet, uto n(RCOOR’) = n(NaOH) = 0,5 mounb, Torna
m(RCOOR’) =m /n =30/0,5 = 60 r/monb
m(R; +Ry)=60—12 —32 =16 r/moib

CJIeIOBaTEIHLHO, UMK MOTYT OBITh TOJIBKO aToM H u metunn CHj,

dbopmyna apupa: HCOOCH;

Otser 1.

IlepBble nBa IEMEHTA OTBETA, NPEACTABICHHBIE dK3aMEHYEMBIM, SIBISIOTCS
BepHbIMU. [locnenHuii aneMeHT OTBETa JIOTMYECKH He 3aBepiueH. OaHaKo dK3aMe-
HYEMBIIl TTOJTy4ryI BEpHBIA OTBET Ha 3a/laHue MPaKTUYECKH MeTo0M noaoopa. Ta-
KOH croco0 pelleHrs JaHHOM 3a7jauM B PUHIIUIIE TAK)KE BO3MOKEH.

Ntak, Ha KOHKPETHBIX MPUMEPaX Mbl MPOUILTIOCTPUPOBAIN OOIINE MOIXO0 bl
K OINPEAENICHUIO COAEPKATEIBHON OCHOBBI HauOOJIEE CIIOKHBIX 3aJaHUM DK3aMe-
HAI[MOHHOM paboThl M K IMOCTPOEHUIO CUCTEMBI OLEHUBAHUS WX BBINOJIHEHUS.
Taxxe paccMoTpenn Haubosee TUIINYHBIE OIINOKH, BCTpEYaroIItecs B OTBETaX K-
3aMEHYEMBIX.

Pe3ynpTaThl €IMHOrO rOCy1apCTBEHHOIO 3K3aMEHAa, KaK 3K3aMeHa I10 BbIOO-
Py BBIITYCKHUKOB €TO PE3YJIbTAThl HE MOTYT CO BCEW MOJHOTOM OTPAXKaTh KAYECTBO
NOJTOTOBKHM 1O XMMHUHU BCEX BBIMTYCKHUKOB OOLIEO0PA30BATENbHBIX YUPEXKICHUM.
TeM He MeHee, Ha X OCHOBE MOYKHO IPEIJIOKHUTh PAJ METOJIUYECKUX PEKOMEHA-
LU 110 HEKOTOPBIM acCIIeKTaM COBEPLIECHCTBOBAHUS MPENOIaBaHUS XUMHH.
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Tak, npexJie Bcero, MOATBEPKIAETCI HEOOXOAUMOCTh YCUIIEHUS! BHUMAHHUS
K OpraHW3alyy LIeJIEHANPaBIECHHON pabOThl MO MOArOTOBKE K €IMHOMY rocyaap-
CTBEHHOMY 3K3aME€HY IO XMMHH, KOTOpasi IMpeanoiaraeT miaHoMepHOe MOBTOpe-
HUE U3YYEHHOr0 Marepuana U TPEHHPOBKY B BBINOJHEHUU 3aJaHUN PA3THUYHOIO
TUIIA.

Pe3ynbrarom paboThl 0 MOBTOPEHUIO AOHKHO CTaTh NMPUBEJIEHUE B CUCTE-
My 3HAaHUE/TIOHUMAHUE CIEAYIOIIMUX MOHSATUH: BEUIECTBO, XUMUUYECKHI DJIEMEHT,
aTOM, HMOH, XMMHYECKas CBS3b, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIICHUS,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00beM, SJIEKTPOJIUTUYECKAS] AUCCOLIMALIMS, KU-
CJIOTHO-OCHOBHBIE CBOMCTBA BELIECTBA, OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOM-
CTBa, IPOLECCHl OKUCIEHUSI U BOCCTAHOBJICHHUS, TUAPOIIN3, IIEKTPOIU3, PYHKIIHO-
HaJbHas Tpymna, FTOMOJIOTHs, CTPYKTYpHas U IPOCTPAHCTBEHHAsI H30MEPHsL. Y Me-
HUE MPUMEHSThH 3TU MOHATHUS BXOIHUT B YUCIO 00SA3aTEIbHBIX TPEOOBAHUN K IMOJ-
TOTOBKE BBIITYCKHHKOB IO XUMHUU. [Ipr 3TOM Ba)KHO MOMHUTH, YTO YCBOECHHE JIIO-
O0ro MOHATHS 3aKJIFOYAETCS B YMEHUU 6bl0€/AMb €r0 XapaKTepHbIE IPU3HAKH, Gbl-
A671Mb €T0 B3aUMOCBSI3U C JPYTUMU NOHATHSAMU, a TAKXKE B YMEHUU UCHONb3068aMb
3TO MOHATUE 11 00bSICHEHUS (DAKTOB U SIBICHUIA.

[loBTOpeHue u 0000IIEHHE HU3YYEHHOTO Marepuasa IejaecooOpa3HO BbI-
CTPOUTH IO OCHOBHBIM pa3ziesiaM Kypca XUMHHU:

e TeopeTuyeCcKHe OCHOBBI XUMHUU

e  Heoprannueckas xumus

e  Opranuueckas XUMUA

e  Meroabl NO3HAHUS BELIECTB U XUMUYECKUX PEAKIINN. XUMHS U )KU3Hb

3amMeTHM, 4TO YCBOCHHE COACPKAHUS KaXKJ0T0 pa3jiesia MPeaIonaraeT 06/a-
OeHue ONpe/ICICHHBIMU TEOPETUUYECKUMHU CBEIACHUSMHU, BKIIOUYAIOIIUMH 3aKOHBI,
IpaBUia U MOHATHUSA, a TAKXKE, YTO OCOOCHHO BaXXHO, NOHUMAHUE UX B3aUMOCBS3H U
I'PaHHULl IPUMEHEHUS.

Bmecte ¢ TeM OBiajeHKe NMOHATHWHBIM annaparoM Kypca XMMHHM — 3TO He-
00X0MMO€, HO HEJIOCTATOYHOE YCJIOBHE YCIEIIHOIO BBIIOJHEHUS 3aJaHHil 3K3a-
MEHAIMOHHOM paboThl. [[eno B ToMm, 4TO OONBIIMHCTBO 3anaHuii BapuantoB KM
€MHOr0 TOCYAAPCTBEHHOI0 IK3aMEHa [0 XMMUU HANpaBJIEHbI, TJIaBHBIM 00pa3oM,
Ha MPOBEPKY YMEHHUS NPUMEHATh TEOPETUUECKUE 3HAHUS B KOHKPETHBIX CUTYalIlH-
ax. Tak, Hanmpumep, dK3aMEHyEeMbIE JOJIKHbI MPOJEMOHCTPUPOBATH YMEHHUS Xa-
paxkmepu306ams CBOWCTBA BEIIECTBA HA OCHOBE MX COCTaBa U CTPOCHUS, onpede-
JIsIMb BO3MOXKHOCTb MPOTEKAHUSI PEaKIMil MEXy BEIEeCTBAMH, NPOCHO3UPOBAND
BO3MOKHBIE NPOAYKTHI PEAKIMU C YYETOM YCJIOBUHM €€ NMpoTekaHus. Takxke s
BBINIOJIHEHUS psifia 3aJaHuil MOHAA005TCS 3HAHUS O MPU3HAKAX U3YUYCHHBIX peak-
Ui, mpaBuiax oOpalleHus ¢ JabopaTOpHBIM O0OPYJIOBAaHHEM M BELIECTBAMU,
crioco0ax MOJIy4eHHUs BEIIECTB B JJaOOpPaTOpUM U B MPOMBILIUIEHHOCTH. [loaTomy
cucTeMaru3anus U 0000IIeHNne U3yUYeHHOro MaTepralia B MpOLEcce ero moBTope-
HUS JOJDKHBI ObITh HAlpaBJIEHbl HA pa3BUTHE YMEHUH Guloenamb TIaBHOE, yCma-
HaeaIUeamb MPUIMHHO-CIIEACTBEHHBIE CBSI3U MEXAY OTIEIbHBIMU 3JIEMEHTAMHU CO-
JepKaHusl, B 0COOEHHOCTH B3aMMOCBS3H COCTaBa, CTPOCHHUS U CBOMCTB BEIIECTB.

3HAYUTENbHYIO TIOMOIIb B 00OOIIEHUN M3YYEHHOTO0 MaTepuaja OKa3bIBaeT
CUCTEMATUYeCKass TPEHUPOBKA B BBINOJIHEHUM TUIIOBBIX 3aJaHUM, aHAJOTUYHBIX
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3aganusM KM EI'D, kotopas MokeT ObITh OpraHu30BaHa B paMKax pa3IUYHOIO
BUJIa KOHTPOJIs 3HaHUM. [Ipy 3TOM BakHO 0OpalaTh BHUMaHHUE ydalluxcs Kak Ha
O0COOEHHOCTH COJEpPKaHUs 3a/JaHMs], TaK U HAa TO, YCBOEHUE KAaKOro y4eOHOro Ma-
TepHUaja IpoBEPSAETCA STUM 3aJaHUEM.

C MeToauyeckod TOYKM 3peHus HauOONbIIMK HMHTEpEC NPEICTaBISIOT
OPUHIMIBI TOCTPOCHUS 3a/laHUi C Pa3BEPHYTHIM OTBETOM, KOTOpPbIE, Kak ObLIO
CKa3aHO BbIIIIE, SBJISAIOTCA HambOosee cioxxkHbiMu. He ciywaitHo, B cucreme KUM
st ipoBeAeHuss EI'D uM oTBoauTcs ocobasi posib B BBISIBICHUM YPOBHS MOATO-
TOBKM BBIITYCKHHUKOB. 3aJaHUsl C PAa3BEPHYTHIM OTBETOM SIBIIAIOTCA JOCTATOYHO
OOBEKTUBHBIM MHCTPYMEHTOM Uil AU PepeHInanuy 7K3aMEHYEMBIX [0 YPOBHIO
UX ITOArOTOBKH.

Baxxneiieli 0COOEHHOCTBIO 3aJlaHUl C Pa3BEPHYTHIM OTBETOM SIBIISAETCS
KOMOMHHUPOBAHHUE MPOBEPSEMBIX JIEMEHTOB COJAEP)KaHUSA, YMEHUU U BHUJOB M-
TenbHOCTH. KOMOUHUpOBaHME MPOBEPSAEMBIX AJIEMEHTOB COJICPKAHUS B 3aJaHUSIX
C pa3BEpHYTHIM OTBETOM OCYILIECTBISIOT TAKUM 0Opa3oM, 4TOOBI YK€ B UX YCJO-
BUHU MPOCIIEKUBAIACH HEOOXOIUMOCTB: MOCIEA0BATEIBHOIO 8bIHOIHEHUS HECKOIIb-
KMX B3aUMOCBSI3aHHBIX JICUCTBUU, 6blA6/1eHUs TPUYNHHO-CIEICTBEHHBIX CBSA3EH
MEXAY 3JIEMEHTaMU COJIEpPKaHUs, hopMyIUpoeanus OTBETA B ONPEAEIICHHOHN JIO-
UK€ U C apryMEHTalueld OTAENIbHBIX MOJIOKEeHH. OTCl01a CTAaHOBUTCS OYEBU-
HBIM, YTO BBIIIOJIHEHUE 33JIaHUN C Pa3BEPHYTHIM OTBETOM TPEOYET OT BBITYCKHHUKA
MPOYHBIX TEOPETUUECKUX 3HAHUH, a TaKkkKe cPOPMUPOBAHHBIX YMEHHUM MPUMEHSTh
9TH 3HAHUA B PA3JIMYHBIX YUYEOHBIX CUTYyaIUsX, MOCIEI0BATEIBLHO U JIOTUYHO BBI-
CTpamBaTh OTBET, J€JIaTh BBIBOJBI U 3aKJIFOUECHUS, IPUBOJUTH APIYMEHTHI B IIOJIb3Y
BBICKa3aHHOW TOYKH 3PEHHUS U T.II.

[Tpu oT6Ope comepxanus A 3aJaHUI C pa3BEepPHYTHIM OTBETOM yUUTHIBACT-
Cs B MEPBYIO OYEPE]Ib, KAKUE DJIEMEHThI COAECPKAHNUA U YMEHHUS SIBISIFOTCS HAauOo-
jee BaXXHBIMH U OTBEYAIOIIMMHU TpeOOBaHMSIM 00pa30BaTEIbHOrO CTaHAApPTA MPO-
(GUIBLHOTO YPOBHS K MOATOTOBKE BBIITYCKHUKOB cpenHe (moyiHo#) mkoibl. K Ta-
KHM 3JIEMEHTaM COJAEpKaHWs, B YACTHOCTH, OBbLIM OTHECEHBI: peaxyuu OKUCIU-
MebHO-80CCMAHOBUMENbHbLE, CIMPOEHUE 8eUeCME, 63AUMHOE GIUAHUE AMOMO8 8
MOJIEeKYIax, MeXanusmvl NPOMeKaHus peakyutl 8 op2anuyeckou Xumuu, ceHemuye-
CKasl C6A3b MeHCOY KIACCAMU HEeOP2AHUYeCKUX U OP2aHUYECKUX COeOUHEeHUll, 6bl-
YUCTIeHUSL N0 XUMUYECKUM DOPMYIAM U YPAGHEHUSIM PeaKyull.

Kak moka3piBaeT npakTuka 3K3aMeHa, K BBIIIOJIHEHUIO 3aJJaHUI C pa3BEPHY-
THIM OTBETOM MPHUCTYMAET a0COIIOTHOE OOJIBIIMHCTBO 3K3aMEHYEMbIX HE3aBUCUMO
OT YpOBHS UX MOATrOTOBKU. OOBSICHEHHEM TOMY, MO BCEH BEPOATHOCTH, SIBIISETCS
TOT (PaKT, YTO 3aJaHMsI TAKOTO THUIA JOBOJHHO YAacCTO BCTPEYAIOTCS B yueOHOM
IpoIECCe U MOTOMY 3HAKOMBbI BBIMYCKHHMKaM Kak Mo (opMe, Tak U MO CoJepKa-
Hut0. OHaKo, KaK 0Ka3aJloCh, YMEHHEM BBICTPOUTH aJITOPUTM pEUICHUS 3aJa4M U
copMyIUpOBaTh APryMEHTUPOBAHHBIM OTBET BIAACIOT TOJBKO HamboJee MOJro-
TOBJICHHBIE BBIITY CKHUKH.

TeM He MeHee, yCIENTHOCTh BBINOJHEHHS TaKUX 3aJaHUM 3aBUCUT OT KOH-
LIEHTPAallU¥ BHUMAaHHMS HA BEAYIHX DJIEMEHTAX COJEPKAHUSA U BEAYyLIUX YMEHHMSIX,
IPOBEPAEMBIX JaHHBIM 3afaHueM. MIMEHHO 3Ta MBICIb JIOJKHA OBITh B IMOJHOU
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Mepe BOCIIPUHSATA YYaIllUMUCA TPHU MOATOTOBKE K dk3ameny. /st aToro nemaecoob-
pPa3HO UX 03HAKOMUTH C TEMH CBEJCHUSIMH, KOTOPBIE PEJCTABIEHBI B Ta0IMIE 1.

Tabnuya 1

Benyiue aneMenTsl cofepxanusi (MOHATHS) U YMEHUS (BUJIbI A€ TEIbHO-
CTH), IPOBEPSIEMBIE 3aJIaHUSIMU C PA3BEPHYTHIM OTBETOM

Ne zama- | TlpoBepsiembrit Benymuii | [IpoBepsieMoe Benylee ymenue (BUa Jesi-

HUS BJIEMEHT COAEPKAHUS TEIBLHOCTH)

(moHsITHE)

Cl Crenenp okucneHus sne- | ONpeaeniaTb CTENEHb OKUCIEHUS, OKUCIIH-
MEHTa, OKHCJIUTEb, BOC- | T€b, BOCCTAHOBUTEIb, COCTABISTH JJICK-
CTaHOBUTEIIb, TPOHHBIN OajaHC U HA €r0 OCHOBE COCTaB-
AJIEKTPOHHBIN OanaHc JSATh YpaBHEHHE OKHUCIIUTENIbHO-

BOCCTAHOBUTEIBHOMN pEaKIIUH

C2 Xapakrepusle ~ xumuue- | [lonrBepxkaaTh CylieCTBOBAaHUE T€HETHYE-
CKHE CBOMCTBA HEOPTraHU- | CKOM CBSI3M MEXIY BEIIECTBAMHU Pa3JINy-
YECKUX BEIIECTB PA3JNY- | HBIX KJIIACCOB ITyTEM COCTABJICHUS YpaBHE-
HBIX KJIACCOB, T€HETUYE- | HUM COOTBETCTBYIOIIUX PEAKIIUN
CKasi B3aMMOCBS3b HEOP-

TaHUYECKUX BEIIECTB

C3 Xapaktepusie  xumuue- | [lonrBepx’aaTh CylieCTBOBaHUE T€HETUYE-
CKHE CBOWMCTBAa OpraHuye- | CKOM CBSI3M MEXIy BEIIECTBAMHU pPa3JiNy-
CKHMX BELIECTB Pa3JIMYHBIX | HBIX KJIACCOB MYTEM COCTABJIEHUS YpaBHE-
KJIaCCOB,  T'€HETUYECKAas | HUH COOTBETCTBYIOIINX PEAKLIUNA C YUYETOM
B3aMMOCBSI3b  OpraHuyYe- | 3aJIaHHbIX YCIOBHUI UX MPOBEICHUS
CKMX BEUIECTB, MEXaHU3-

MBI pE€aklui B OpraHuye-
CKOM XHMUH

C4 KonnuecTBeHHBIE  OTHO- | BBIABISITE B3aUMOCBSI3M MEKJy YKa3aH-
IICHUS B XUMUM: KOJUYE- | HBIMU TOHATUSIMU;, MPOBOJUTH CTEXHUO-
CTBO BEILIECTBA, MOJISIPHAS] | METPUYECKUE PACUETHI HA OCHOBE YpaBHE-
Macca, MOJISIPHBIM 00beM, | HUM XUMUUYECKUX PEAKIIUM
MaccoBasi J0Jisl BEIIECTBa
B pacTBOpE

C5 O6mas u monekyssipHast | COCTaBISITh CXEMy pEaKIMH, ONMpPEnemsiTh
dbopMmyna BemIECTB JaH- | CTEXHOMETPUUYECKHE COOTHOIICHHS pearu-
HOI'O KJAacca, KOJIMYECT- | PYIOIIUX BEMIECTB, NMPOBOJUTH BBIYUCIIC-
BCHHbIE OTHOIIECHUS B | HUS U HAa UX OCHOBE YCTAaHABJIMBATh MOJIE-
XUMHUH KYJSIpHYIO opMyITy BeliecTBa

BmecTte ¢ Tem ecTh elle HeMallo BOIPOCOB, O3HAKOMHUTHCS C KOTOPBIMU 3a-
OJIaTOBPEMEHHO JIOJKEH KaXK[bIM YyYalluiicsi, KOTOPBIM BRIOMpAET JaHHBIA JK3a-
MeH. JT0 uHpOpMaIUs O CaMOM JK3aMeHe, 00 0COOEHHOCTSIX €ro MPOBEICHHUS, O
TOM, KaK MO>KHO IPOBEPUTH CBOK) I'OTOBHOCTb K HEMY M KaK CIEAYET OpPraHU30-
BaTh ce0sl TIPH BBITOJTHEHUH 3K3aMEHAIIMOHHON paboThl. Bee 3T BOMPOCH! M0OIIK-
HbI CTaTh MPEAMETOM CaMOI0 TIIATEIIBHOTO OOCYX IEHUS C YUAIIUMUCS.
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— OtkpbIThIN OaHk 3aganuii EI'D;
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