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IlosicHuTeILHAS 3aMUCKA

Hannas paGovas mporpamma cocTaBiieHa B cOOTBETCTBHU ¢ nonoxeHussMmu ®I'OC  ocHOBHOTO
obmiero oopa3zoBanus, Ha 0cHOBE [IporpaMm OCHOBHOTO 00IIero oOpa3zoBaHus 1Mo XUMUU U [IporpamMmsl
mo xummu s 8-11 kjmaccoB oOmieoOpaszoBarenbHbiX  yupexneHuit O.C.l'abpuensma wu  np.,
[Ipoceemenue, 2021

CoBpeMeHHBI CTaHIAPT COJEpKaHUsl O0Opa3oBaHHS 1O XHUMHHU MPETyCMAaTPUBACT
CO3/IaHUE YCIOBHUM I JOCTHKEHHUS YYAIUMUCA CICAYIOIIUX IEJIeH: OCBOCHHE OCHOBHBIX
MOHATUA M 3aKOHOB XHMHUU; OBJIQJICHUE YMEHHUSMU TPOU3BOIUTH pacy€Tbl Ha OCHOBE
XUMHYECKUX (POPMYJT BEIIECTB M YPAaBHCHUH XUMUYCCKUX PEAKIIHIA, Pa3BUTHE ITO3HABATEIBHBIX
WHTEPECOB U HHTEIUICKTYaJIbHBIX CIOCOOHOCTEH B TMpoIlecce MPOBEACHUS XHUMHUYECKOTO
AKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHUSI 3HAHUI B COOTBETCTBUM C BO3HUKAIOIIUMU
KU3HEHHBIMH TIOTPEOHOCTSMU; TPUMEHEHUE TMOJTYYCHHBIX 3HAHUW M YMEHUW I penieHus
MPaKTUYECKHUX 33]1a4 B MOBCEAHEBHOM KMU3HH; BOCIIUTAHUE OTHOIICHUS] K XUMUHU KaK K OJTHOMY
n3 (yHIAaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS M DJEMEHTY OOIIeUe0BEUECKOn
KYJIbTYpHI.

bazucHblil yueOHBIH T1aH B ero (enepaibHOM YacTu MpeaycMaTpUBaeT U3ydeHue Kypca
XHUMUU 10 2 Yaca B HeEN0 B 8 kimaccax. J[aHHbI 00BEM 4acoB HEJOCTATOUYEH IS peaTH3allun
CTaHJapTa OCHOBHOTO 001Iero oOpa3oBaHus 1Mo XuMuH. OJHUM W3 TOCJIEJICTBUM COKpAIICHUS
YHuCiia Y4eOHBIX YacOB 3aKIIOYAETCS B TOM, YTO Y YUUTENS MPAKTHYECKH HE OCTAETCS BPEMEHU
JUIsi OTpaOOTKH HABBIKOB PEIICHUS 3a/ad, a MMEHHO 3a/iad, 00eCreYMBaIOINX 3aKpeIieHHe
TEOPETUYCCKUX 3HAHUN, KOTOPHIC ydaT TBOPUYECKU MPUMEHSTh UX B HOBOM CHTYAIUH, JTJOTHUIECKU
MBICIIUTB, T.€. CIYKaT (OPMUPOBAHUIO KYIbTYPOJIOTHUYECKON CUCTEMOOOpAa3ytolei mapa urMbl.
Pemenue 3aga4 — npu3HaHHOE CPEACTBO PA3BUTHS JIOTUUECKOTO MBIIIJICHHS YYaIIUXCs, KOTOPOE
JIETKO COYETAETCs C APYTUMU CPEJICTBaAMU U IpuéMaMu 00pa3oBaHus. BkitoueHnne pa3HbIX 3a71a4
MpelyCMaTPUBAET MEPEHOC TEOPETUUECKOTO MaTepraia Ha MPAKTUKY U OCYIIECTBIISITh KOHTPOJIb
3a €ro YCBOCHHMEM, a y4YalllUMCS — CAMOKOHTPOJIb, YTO BOCIHTHIBAET UX CAMOCTOSTEIBHOCTh B
y4aeOHOM padoTe.

Pemienne 3amad  OJDKHO  CIOCOOCTBOBAaTH  IICJIOCTHOMY YCBOCHHMIO —CTaHIapTa
cojiepaHusl 00pa3oBaHUs M peaju3alii MOCTaBICHHBIX 1ened. ComepikaHuE JaHHOTO Kypca
COOTBETCTBYeT MHUHHUMAJIbHBIM TpPEeOOBAaHMSIM CTaHIapTa OOpa3OBaHUsA, a TAKXKE COJEPKHUT
HEKOTOPBIA MaTepHall 1Mo YriyoJeHHI0 Kypca XUMHUU B 8 Kilacce, Ha KOTOPBIN ClIeyeT 0OpaTUTh
BHUMaHUE JUIS YCICNIHOTO U3yYeHHs Janee (KpUCTAJUIOTUIAPATHI, Pa3JIMYHBIE CIIOCOOBI
BBIPQKEHUSI COCTaBa PacTBOPA, Pas3iudHbIC CIIOCOOBI MPUTOTOBJICHUS HEOOXOIUMOTO PacTBOPa;
KaueCTBCHHBIC PEAKIIHH ).

Kaxxnas Tema conepXuT HEOOJIBIION TEOPETHYECKH MaTepuai, a rjaBHOE — OOJIbIIOoEe
KOJIMYECTBO PA3IMYHBIX 3aJad. JTO HEoOXoauMo Uil (GOPMHPOBAHUS M Pa3BUTHS HABBIKOB
aHajM3a, CpaBHEHMS, OOOOIECHMs, camMOaHalM3a M CaMOKOHTPOJIA, YMEHUH YCTaHABIWBATh
MPUYMHHO — CIJICJCTBEHHBIC CBS3M MEXAY pa3Iu4YHbIMU (haKTaMu, YMEHUH [enaTh BBIBOBI,
OTCTauBaTh CBOIO TOUKY 3PEHHUSI.

Baumanwuto yqamuyMcesd MpeIaratoTCsa  pasjivviHbIC 3adaHusd 110 COACPIKAHHUKO U 110
CJI0KHOCTH, KOTOPLIC Tpe6YIOT OT y4Jalquxcsd aKTHMBHOM MO3HABaTEIBHOMN JCATCIIBHOCTH.

ge.]m Kypca:
L4 CO3JaHUC YCJ'IOBI/Iﬁ A peain3alilui MUHHUMYMa CTaHJAapTa COACPKaHUA
O6pa3OBaHI/I$I 3a KypcC OCHOBHOM IIKOJIBI,
L4 (I)OpMI/IpOBaHI/IC Y YydammuxcCsa HAaBBIKOB CaMOCTOATCIIBHOTO PCIICHUSA
PACUYCTHBIX 3a1a4 [0 XUMUHU
° OTpa6OTKa HaBbBIKOB PCHICHUA 3aa4 U IMOATOTOBKA IIKOJIBHUKOB K Oonee

FJ'Iy6OKOMy OCBOCHHUIO XMMHHU B CTApUIUX KJIaCCax.



3agaumn Kypca:

e DopMUpOBaTh y ydYaIIMXCA HABBIKM BBIYMCICHUH MO (GOopMysaM BELIECTB, MO
XUMHUYCCKHUM YPABHCHUAM, 10 CTCXUOMCTPUICCKHUM YPABHCHUAM,

.PaCHlI/IpI/ITB 3HaHUA Y4dJalluxCcd O BO3MOKHBIX H HaI/I6OJIee panroOHaJIbHBIX
crioco0ax perieHus 3aaad;

e Pa3BHUBATL MBLICIUTEILHEBIE IMponeCChI, CIIOCOOHOCTH ydyamuxcs, CKIOHHOCTH K
PCLICHUIO 3a/1a4;

® YKPEIUIATh UHTEPEC K IIPEAMETY.

MecTo KYpca B VUEOHOM ILJIaHE

1 wac B HEnmenmo/3449aca B ron

IL1aHupyeMblie pe3VabTaThl

JIn4HOCTHBIE:

1. B 11eHHOCTHO-OpPUEHTAIMOHHOM cdepe:

® BOCIIUTAHUEC YyBCTBa TOpPAOCTHU 3a pOCCHﬁCKYIO XUMHUYCCKYIO HayKy, T'yMaHU3Ma,
IIO3UTHBHOI'0 OTHOLIEHHUS K TPYLY, LEIE€YCTPEMIIEHHOCTH,

e (opmupoBaHHWE IEHHOCTH 30POBOT0 M 0€30MacHOT0 00pasa *XKWU3HU, YCBOCHUE MPABILI
WHAUBUAYAJIBHOI'O W KOJUICKTUBHOI'O 0€e30I1acHoro IIOBCACHUA B T-Ipe?,BI)IT-IaI\/IIHI)IX CUTyaluix,
YIPOXKAIOMIMX KU3HU U 3JI0POBBIO JIFOJIEH;

® [IOHMMaHWEe 0OCOOCHHOCTH KM3HU U TPYAa B YCIOBUSIX MH(OpMATH3AITUH OOIIECTBA;

e (opmupoBaHH TBOPUECKOTO OTHOIICHUS K MpodIeMam;

e (opmupoBaHHE XMMHKO-DKOJIOTHYECKOH KYJIBTYPHI, SBIAIONICHCS COCTABHOW YaCThIO
9KOJIOTHYECKOH M 00IIEeH KyJIbTYpbl, H HAY9HOTO MHPOBO33PCHHUSL.

2. B TpynoBoii cdepe:

® BOCITUTAHWE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HalibHEHIICH 00pa3oBaTEIbHOU WIIH
poheccroHaIbHON TPASKTOPHH;

®yMEHHE OICHWBATh CHTYallMI0 ¥ OIEPAaTUBHO TPUHUMATh PpEIICHUS, HAXOAWUTh
aZIeKBaTHBIE CHOCOOBI TIOBENEHUS W B3aMMOJEHCTBHUS C MapTHEpAMH BO BpeMs Yy4eOHOW H
UTPOBOU JI€ATEIILHOCTH;

®pa3BUTHE TOTOBHOCTH K PEIIEHWIO TBOPYECKHX 3a7ad, CHOCOOHOCTH OIICHHBATH
MpOOJIEMHBIE CHUTYAaIlMH W OIEPATHBHO TNPHUHUMATH OTBETCTBEHHBIE PEIICHUS B Pa3TUYHBIX
MPOAYKTUBHBIX BHJAAX JEATENbHOCTH (y4eOHas, TIOMCKOBO-MCCIIEIOBATENbCKAs, KIyOHas,
MIPOEKTHAs, KPYKKOBast U Jp.).

®pa3BUTHE ONbITA OKOJOTHYECKA OpPHUEHTHPOBAHHOH pedIeKCHBHO-OIEHOYHOH U
MIPaKTUIECKON JeITeThbHOCTH B )KU3HEHHBIX CUTYaIIHSX.

3. B mo3HaBaTenpbHOHN (KOTHUTHBHOM, MHTEIUIEKTYAIILHOW ) cdepe:

e hopMHpOBaHIEe YMEHUS YIIPABJIATh CBOEH NTO3HABATEIHHOMN JEATENHEHOCTHIO;

e hopMupOBaHNE TTO3HABATENHHON W HH(POPMAIIMOHHON KyJIbTYPHI, B TOM YHCIE Pa3BUTHE
HaBBIKOB CaMOCTOSITEIbHOW paboThl C y4YeOHBIMH TOCOOUSMH, KHHUTaMH, JIOCTYITHBIMH
COBPEMEHHBIMH HH()OPMAIIMOHHBIMH TEXHOJIOTUSIMU;

e (popMHpoBaHHE IKOIOTHYECKOTO MBIIUICHUS: YMEHUS OIEHUBATh CBOIO JIESITENLHOCT H
MIOCTYIIKHU JIPYTHUX JFOJIEH C TOYKH 3PEHUSI COXPaHEHUs OKPYKAIOIIEH Cpellbl - TapaHTa KU3HU U
Onmaronoiy4us Jofel Ha 3emMIie.

® pa3BUTHE COOCTBEHHOTO IIEIOCTHOIO MHUPOBO33PEHHS, MOTPEOHOCTH M TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE U B PAMKaX CaMOCTOSTEIIEHOMN IeSTENIbHOCTH BHE IIIKOJIEI;

MeTanpeameTHbIe:



o HCIIOJIB30BaHUC YMCHI/Iﬁ 1 HABBIKOB PAa3JIMYHBIX BUAOB IMO03HABaTEIbHOM JCATCIIBHOCTH,
MNPpUMCHCHUC OCHOBHBIX METOO0B IIO3HAHUA (CI/ICTGMHO-I/IH(l)OpMaIIPIOHHI:IfI aHaju3,
MOI[eJ'IHpOBaHI/IC) AJI U3Yy4YCHUS PAa3JIMYHBIX CTOPOH Oprxcanmeﬁ ILCI\/'ICTBI/ITGJ'II)HOCTI/I;

® JICIIOJIb30BAHNUE OCHOBHBIX WHTEIUICKTYANIbHBIX Olepanuii: (GOopMyIHpPOBAHHUE THIIOTE3,
aHaJM3 W CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMAaTH3allus, BBISIBJICHUE NPUYHMHHO-
CIIEJICTBEHHBIX CBS3€H, MOUCK aHAJIOTOB;

® yMEHHE TeHEPUPOBAThH HJIEH U OTPEENsTh CPECTBA, HEOOXOAUMBIE IS UX PeaTH3allui;

® yMEHHE ONPEACIATh IS M 3aJadyd JEATeIbHOCTH, BBIOMpPATh CPEICTBA peau3alluu
LIETIM U IPUMEHSTh UX Ha IPAKTUKE;

©® JICII0JIb30BAHUC pa3HHquIX UCTOYHUKOB JIsd HOJ'Iy‘-IeHI/I}I XHMI/I‘IGCKOﬁ I/IH(I)OpMaHI/II/I.
IpeamerHbIe

® yCIIEITHOE 0OOYYEeHHE B TIOCIIEYIOIINX KIIACcCax;

®3HAaHHE OCHOBHBIX 3aKOHOB U IMOHSATHH XUMHH U UX OI[CHUBAHUE;

® YMEHHE MPOBOJIUTH MIPOCTEUIITNE PACUETHI;

® YMEHHE OPHUEHTHUPOBATHCS CPEAM PA3TUUHBIX XUMHUYECKHX PEAKIUH, COCTaBIAThH
HEO0O0XOMMBbIE YpaBHEHUS, OOBSICHATH CBOU JICUCTBUS;

Yuawuecs oonscuvt 3namo:

e XIMHUYECKHE CBOMCTBA PA3HBIX KJIACCOB HEOPraHNYECKUX BELIECTB;
e [Ipu3HaKu, yCIOBUS U CyITHOCTh XUMHUYECKUX PEAKIINIA;

® X UMUYECKYI0O HOMEHKJIATypy.

e OCHOBHBIE CIIOCOOBI pEIICHNUs 3a/1a4.

Yuamuec;l 00J1)ICHbBL ymemob np0u3300umb pacuemol:

e[lo dhopmynam u ypaBHEHUSM pEaKIIHii;

e OnpefeneHne KOMIOHEHTOB CMECH;

e Onpenenenre GopMya COCTUHCHU;

e PacTBOPMMOCTH BEIIECTB;

eBriuncienne oObema ra3o00pa3HBIX BEHIECTB NpU H.y. M  YCIOBHSX,
OTJIMYAIOIIUXCSI OT HOPMAJIbHBIX;

ellepexon ot oHOrO crioco0a BeIpaKEHHsI KOHLIEHTPALIUU K IPYroMYy.

Conep:xanue kypca «XuMHsi B 33Ja4axX U YNPAKHEHUSIX» (OCHOBHbIE MOAXOAbI K
pelIeHUI0 PACYETHBIX 3a/1a4)

Beenenue (1 yac) 3HakOMCTBO C LIEJISIMU U 33Jja4aMM Kypca, ero CTpyKTypoi. OCHOBHBIE
3aKOHBI ¥ TIOHSATHUS XUMUU

1. Xumnueckue popmyJinl (6 4acoB)

Xumuyeckue (Gopmynbl. 3aKkoH TOCTOSHCTBa cocTraBa BemectBa. CocraBieHHe
CTPYKTYpHBIX (popmyn. BeiBog xumuueckux (HopMyl: Hax0KJIAEHHUE XUMHYECKOW (OpMysbl MO
OTHOILIEHUIO MAacC 3JIEMEHTOB, BXOJAIIMX B COCTaB JIAHHOTO BeIleCTBAa. BBIBOJ XMMUYECKUX
(hopMyI IO MaCCOBBIM JIOJISIM DJIEMEHTOB.

Pacder mo xumuueckum Q)opMynaM. Brlunciaenne 0oTHOCUTEIbHOU MO.]'IGKy.]'IHpHOfI MacCChbl
BelmecTBa. HaxokIeHHe OTHOIIEHHUS MacC 3JIEMEHTOB II0 XUMHYECKOM (I)OpMy.]'Ie CJIOXXHOT'O
BemiecTBa. HaxoxaeHue COACPIKaHNA MAaCCOBBIX JIOJIEH 2JIEMEHTOB B CJI0KHOM BEIIIECTBE.

2. KomnuecrBo BemecrBa. Uncao Aporagpo. Moasipuasi Mmacca. MoJsipHbIil 00beM
raza (3 yaca)



Monp - eauHULA M3MEPEHHs KOJMYECTBA BEIIECTBA. BhIUKMCIEHUE MOJISIPHOM MaccChl
BEIECTBA. AHAIH3 YCIOBHS 331a4U M Pa3InIHbIC CIIOCOOBI pEIICHHMS 3a/1a4.

Brluncnenue kojMyecTBa BEECTBA, COOTBETCTBYIOIIETO OIMPEACICHHON Macce BEIleCTBa.
BBI‘-II/ICJICHI/IG MacCChl BfEUIeCTBa I10 I/ISBGCTHOMy KOJII/I‘-ICCTBy BCIIECCTBA BquHCHeHHG quciia
aTOMOB M MOJIEKYJI 4Yepe3 Maccy, OO0ObeM M KOJIMYECTBO BEIIECTBA. BbIYHMCIIEHHE MAacChl
BEIIECTBA, 3aHUMAIOLIET0 OINpEENEHHbI 00bEM INpPU HOPMAJIBHBIX YCIOBUSX. BbluncieHnue
oObeMa oOmpeneneHHOW Macchl ra3000pa3HOro BemiecTBa. HaxokKIeHWe Macchl JJIEMEHTa 0
M3BECTHOM Macce CJIOXKHOTO BemlecTBa HaxokJieHme MacChl CJIOKHOTO BEIIeCTBA MO 3aJaHHOM
Macce dJIEMEHTa. Y CIIO)KHEHHBIC 3a1a4M.

3. Pacuerbl, CcBsiI3aHHbIE ¢ HCHOJb30BAHHEM IJIOTHOCTEH, OTHOCHUTEJBHBIX
IJIOTHOCTeH ra3oB (3 yaca)

Borunicnenue OTHOCUTENBHOM MIIOTHOCTH Ta30B 110 OTHOCUTENILHOM MOJIEKYISpHOW Macce
WM OTHOCUTENIBHON MOJIEKYJISPHOM MacChl [0 OTHOCUTEIBHOM MIIOTHOCTH Ia30B.

HaxoxneHue mioTHOCTH ras3os.
4. Cmecu. PactBopsbl. Kpucrasioruaparsi (4 yaca)

MaccoBbsie U1 00beMHBIE J10JIM KOMIIOHEHTOB cMecH (pacTtBopa). PactBopumocts. PacueTst
Ha OCHOBE I'pa()MKOB PacTBOPUMOCTH BellecTB B Bojie. [Ipurotosiienue pacTBOpOB C 3aaHHOMN
MacCOBOW JI0JIEM pacTBOPEHHOTO BEIIECTBA. BhIumcieHus, CBs3aHHBIE C pa30aBJICHHEM,
BBIIApUBAHMEM M  CIIMBaHMEeM  pacTBopoB.  Kpucrtamnoruapatel.  MaccoBas — gons
KPUCTAJIIM3alMOHHON BOJIbI B KPUCTAJUIOTHIpATE.

5. BeruucieHus 1o ypaBHeHUsIM XUMMHU4YecKoil peakuuu (12 yacoB)

3akoH COXpaHEHHsT Macchl BemecTBa. PaccraHoBka K03(pUIIMEHTOB B ypaBHEHUSX
peaknuu. PacueTsl TO ypaBHEHUSM XMMUYECKHX peakiuid. Breraumcienue maccwl (oObema,
KOJIMYECTBA BEIIECTBA, YMCIIA YACTHI]) MCXOJHOTO WM TOJYYEHHOTO BEIIECTBA MO YPABHCHHIO
peaknuu, eciu Hu3BecTHa Macca (00beM, KOJUYECTBO BEIIECTBA, YHWCJIO YAaCTHI[) JIPYroro
BeniecTBa. PacyeTsl Mo ypaBHEHUSIM PeaKInid, KOTJa OJTUH U3 KOMIIOHEHTOB COJICPIKUT NIPUMECH
(wmm HAXOAWTCS B pacTBope). PemieHwe 3amad Ha MOCieOBaTeNbHBIC PEAKIMH. 3a/ladyd Ha
OTIpeieICHNE KOJMYECTBEHHOTO0 COCTaBa CMecH. PelieHume 3ajau Ha MapajuieibHbBIC PEaKIHH.
AHanmu3 yciioBus 3aJ]a4u ¥ BEIOOP ONTHUMAJIBHOTO CIIOCO0a €€ PelICHUSI.

6. PacyeTbl HO TEPMOXMMHUYECKUM YPaBHEHHUSAM (24aca)

TemnoBoit addexr peakuuu. BpluncieHne Ha OCHOBE TEPMOXHMMHUYECKOTO YpaBHEHHS
KOJIMYECTBA TMOTJIOIIEHHOM TEIIOThl 10 W3BECTHOM Macce OJHOTO U3 pearupyronimux
BelecTB. HaxoxIeHne Macchl pearupyroliuxX BEIIeCTB, €CIM HM3BECTHO, KaKOe€ KOJIMYECTBO
TEIUIOTHI BBIJCIUIIOCH B JAHHON PEaKIIUU.

7. BaxkHeiime KJIacchl HEOPraHUYECKUX COeUHEeHUui (2 yaca)
I'enetnyeckas CBsI3b MEXKIY OCHOBHBIMH KJIACCAaMU HEOPTAaHUYECKUX COCAMHEHUN.

8. UTorosoe 3anstue (1 yac)

Ka.neﬂz[apﬂo - TEMAaTHY€CKO€ IJIAaHUPOBaHHUE

NeILII. Tema 3ansTHS Jlara

1. BBenenue. 3HakKOMCTBO ¢ WeNsIMH M 3aJadyaMu  Kypca, €ro
CTpYKTYpoil. OCHOBHBIE 3aKOHBI U MOHATUS XUMUHU.




BrrurciieHue 0THOCUTENBHON MOJIEKYJIIPHOM MacChl BEIIECTBA.

3. Xumnueckue ¢Gopmyibl. HaxoxkaeHre OTHOIIEHUS Macc JIEMEHTOB
10 XUMHUYECKOH (hOpMyJie CI0KHOTO BEIIECTBA.

4, BreiBog xumuueckux ¢GOpMyn IO OTHONICHHIO MAacC JIJIEMEHTOB,
BXOJSIIIIMX B COCTaB JJAHHOTO BEIECTBA.

S. HaxoxaeHne MaccoBbIX JA0JIEH 3JIEMEHTOB B CJIOKHOM BEILIECTBE.

6. BoeiBog mpocteifiielt Gpopmysbl COEIMHEHHUS 10 MAacCOBOW J10Jie
anemMeHTOoB (B %).

1. 3aiayu ¢ UCMOJIb30BAHUEM TTOHSATHUS «MOJIbY.

8. 3amayu ¢ UCTIOJIb30BAHUEM TTOHSTHUS «MOJIbY.

9. 3amayu ¢ UCTIOJIb30BAHUEM TTOHSTHUS «MOJIbY.

10 Pacuersl 1o ompeneneHur0 MaccoBOM  JOJIM  PaCTBOPEHHOIO
BemecTna (B%).

11. Brriunciienne mMaccbl pacTBOPEHHOTO BEIIECTBA, COJEPIKAILIETOCS B
OTIPeNIeTIEHHOM Macce pacTBOpa C M3BECTHOM MacCOBOM j0eil B %o.

12. Brruncienue Maccel pacTBOPUTENSI M pPACTBOPEHHOTO BEIIECTBA IS
MIPUTOTOBJIEHUST ONPENEICHHON MacCchl pacTBOpa C 3aJaHHOM MacCOBOU
noJyein ero B %.

13. Borunicnenuss mo XMMHUYECKUM YpaBHEHMSIM MAacC BEILECTB IO
M3BECTHOMY KOJHMYECTBY BellecTBa (OJHOTO W3 BCTYMAIOMIMX WIH
MOJIyYaIOUIUXCS B pe3yJbTaTe peaklnu).

14. Borunicnenue maccbl IpoAyKTa peaklMM, KOT/a BellecTBa B3SThHI B
BHUJIE PACTBOPOB C HU3BECTHON MaccoBoil monelt (%) pacTBOPEHHOTO
BEIECTBA.

15. Borunicnenue OTHOCUTENBHOW TUIOTHOCTH Ta30B MO OTHOCHTENIBHOM
MOJIEKYJISIpHOM Macce (WM OTHOCHTEIBHOW MOJIEKYISPHONM MacChl
BEIL[ECTBA [0 OTHOCUTEIBHOM MJIOTHOCTU €r0 B Ta3000pa3HOM COCTOSIHHH).

16. Brruucnenne oObema rTaza (Ipw  H.y.), TOJIyYaroIIerocs Tpu
B3aUMO/ICHCTBUH OIPEICICHHBIX UCXOTHBIX BEIIECTB.

17. Borunicnenue oObema rasza, TpeOyromierocs Ui MOJTY4E€HUS
OTIpeJIeIeHHOM MacChl BEIIECTBA.

18. Brrunucinenue oObema rasza, HEOOXOIMMOTO Il  peakmuu ¢
oTpe/eIieHHBIM 00bEMOM JIPYroro rasa.

19. Borunicnenue BbIXOJa TNPOAYKTa peakUWd B MPOILEHTaX OT
TEOPETUYECKH BO3MOKHOTO.

20. Boluucnenue BpIXOAa TMPOAYKTa peakUMd B NOPOLEHTaX OT
TEOPETUUECKH BO3MOKHOTO

21. PacueTbl MO XMMUYECKUM YpPaBHEHUSIM, €CIU OJHO M3 MCXOAHBIX
BEIIECTB JaHO B H30BITKE

22. Pacuerbl MO0 XMMHUYECKUM YpPaBHEHUSIM, €CIM OJIHO U3 HCXOJHBIX




BEILECTB JIaHO B U30BITKE.

23. Brluncinenue wmaccel MPOJYKTa pEaKIMU IO HM3BECTHOW Macce
HCXOJHOTO BEIIECTBa, COJEPIKAIIETO OMPEICIICHHYI0 MacCOBYIO JOJIO (B
%) mpuMecei.

24, Brpiunciienue Maccel MOpPOAYKTa pEAKUMH 1O HM3BECTHOM Macce
HCXOJHOTO BEIIECTBA, COJIEPIKAIICTO OTPEICIICHHYI0 MAacCOBYIO JOJIO (B
%) puMecei.

25. PacyeTsl MO0 TEPMOXHUMHYECKAM YpaBHEHUSM

26. Pacuersl 1o TEpMOXMMHUYECKUM YpaBHEHUSM

27. Haxosxnenue mosiekyssipHoit (popmyssl Ta3000pa3HOTO BEIIECTBA HA
OCHOBAaHUHU €r0 OTHOCHTEIILHOHM TUIOTHOCTH M MacCOBOH JOJIHM 3JIEMCHTOB
(%).

28. Haxosxnenue moiiekyasipHo#t (popmysel Ta3000pa3HOTO BEIIECTBA HA
OCHOBAaHUHU €r0 OTHOCHTEIILHOHM TUIOTHOCTH M MacCOBOH JOJIHM 3JIEMCHTOB
(%).

29. OnpeneneHne  MOJIGKYISIpHOH — (OpPMYyaBI  BEIIeCTBA IO €0
OTHOCHUTEIILHOH INIOTHOCTH M Macce WM 00heMY MPOAYKTOB CTOPAHHUS.

30 OmnpenerneHne  MOJICKYISIpHOH — (OpMYJIBI  BEMECTBA IO  €ro
OTHOCHUTEIILHOH IJIOTHOCTH M Macce WM 00heMY MPOJAYKTOB CTOPAHHUS.

31. KomOunupoBannble 3amaun. Pemienwe 3amad Ha TapajuiebHbIE
peaKIum.

32. I'eneTnyeckass  CBA3b  MEXAYy  KJacCaMH  HEOPraHUYECKHUX
COECIUHEHUN.

33. l'eneTndeckass  CBA3b  MEXAYy  KJacCaMH  HEOPraHUYECKHUX
COECIUHEHU.

34. Hrorooe 3anstue.

YuyeOHo-MeToAnYecKoe odecrneuyeHmue

1. 1.Ilporpamma kypca xumuu st 8-11 kmaccoB 001meo0pa3oBaTEIbHBIX
YUPEKICHUM.

2. Xomuenko W.I'. «Pemenue 3agau mo xumuu 8-11 kimacce», M., 2008,

3. A. E. TemupOynatoBa. «COOpHUK 3a7a4 U yNpaXHEHUH 10 XUMUU IS 8
KJ1acca.

4. O.A. bouapHukoBa «Yuumcs pemarb 3amaun 8-11 kmaccey, Boarorpan,
2017.

5. O.C. TI'abpuensH, 1U.B. Pemeros, N.I'. OctpoymoB «3afaun Mo XUMHU U
crniocoOsl ux peuteHus» M., [lpoda, 2004.

6. WN.H. Hoomunckuii, H.C. HoBommHuckast «THUIIBI XUMHYECKHUX 3ajad H
crniocoOblI ux pemtenus. 8-11 kmace, M. 2006.

7. Anamosuu T.II. BacunbeBa .M. “COOpHUK ONMMMMHAIHBIX 3a7ad IO
XUMUN.

8. bynpymxkak I1. “3agaun no xumun’.

9. Epoxun FO.M.; ®posnos B.U. “Co0pHHK 3a/1a4 U YyIIPAKHEHUNA IO XUMUH .



10. “KOHTpOJIbHBIE M MPOBEPOYHBbIE PAOOTHI IO XUMHHU § KiIacc’ K y4EOHUKY
O.C. I'abpuensHa “Xumust — 8 kiacc”.
11. Kysmenko H.E., Epémun B.B. “2500 3agau ¢ pemenuem”.

12. Hurosuu N.K.; [Iporacos I1.1. “Metoauka pemienns pacu€THbIX 3a1a4 110
XUMUU”.

13. Xomuenko W.I'. “COopHuK 3amad W YOpaXHEHHH 0O XUMHH IS
HEXUMHUYECKUX TEXHUKYMOB”.

14. Xomuenko ['.I1. “3agaun no xumuu 1 nocrynaromux B BY3er”.

15. A6xkuH I'.JI. “3anaun u ynpaxHeHUsI 10 XUMUU .

16. lNabpuensu O.C. “Xumus B TecTax, 3a1ayax, ynpaxHeHusx 8 — 9 kimaccor”.

17. INaBpyceiiko H.II. “IIpoBepounbie pabOThl O HEOPraHUYECKON XUMHH 8§
Kacc”.

18. Capunkuna E.B. Ceepmnoa H.JI. “COopHHMK 3ama4d U yHmpa)kHEHUH IO
XUMUN.

19. Cyposuesa P.I1. “3amanus ais camMoCTOSTENbHON pabOTHI MO XUMHUU B 8
KJacce”.

20. H.E. Ky3nenoBa, A.H. JleBkuH «3anaqnuk. Xumus 8 Kiaccy.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

- MynbTUMEIUIIHBIE MpPE3eHTAalMU MO BCEM TEMaM MPOTPaMMBbl I CONPOBOXKICHUS
YPOKOB.

- Moysu 3JIeKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB «Xumus» ( http://fcior.edu.ru )

- Marepuansl  eIMHONW  KOJUICKIMH  HU(POBBIX  00pa30BaTEIBbHBIX  PECYPCOB
('http://school/collection.edu.ru )



http://fcior.edu.ru/
http://school/collection.edu.ru

Hpunioxenue

|.BpluncjieHne OTHOCHTEIbHOI MOJIEKYJISIPHOI MaCChI

1. Bbruncianre OTHOCHTEIBHYIO MOJIEKYISPHYIO MacCy Cyiabdara aTtOMUHHMS,
xumudeckas popmyia kotoporo Al(SOy)s.

Pewrenue: {1151 BBIYMCIIEHHUS] OTHOCUTEIBHOW MOJIEKYJIIPHON MacChl
HE00X0IMMO CyMMHUPOBATh OTHOCUTEIHHBIE AaTOMHBIE MACCHI
3NIEMEHTOB, 00Pa3yIOIUX COCANHCHHUS:

Mr Alp(SO4) 3 =27 *2 + (32 + 16*4) * 3 = 342

OtBet: OTHOCHTENBbHAS MOJIEKYIISIpHAsI Macca Cylb(ara aJlOMUHUS

342.

2. Berauciure OTHOCHTEIBHBIE MOJICKYJSIPHBIC MACChl  CIIEAYIONIMX BEIIECTB:
ceproit kucnotel HSO, okcuaa xenesa (I11) FeO, ruapokcuna xaneuusa Ca(OH), autpata menu
(1) Cu(NOg3),, rmunepuna C3HgOs, oxcuma yrimepoma (IV) CO,, asotnoit  kucinotsiHNO;3,
rugpokcua amomunns Al(OH) 3, kap6onara kamus Ko,COs.

1. BeluucjieHue OTHOIIEHNSI MACC ATOMOB 3JIEMEHTOB B CJI0?KHOM BELIECTBE

1o ero popmy.e:

1. BrruncanTe MaccoBbI€ OTHOIICHHS DJIEMEHTOB B cepHoﬁ KHUCJIOTE.
Pemenne: 35ast OTHOCUTENBHBIC AaTOMHBIC MACCHI JIEMEHTOB 1 YHCIIO
aTOMOB, BXOJAIIHUX B COCTaB XUMHUYCCKOIo COCAMHCHUS, MOXHO

OMPCACIINTG MACCOBBIC COOTHOIICHUS 3THUX 3JICMCHTOB!

H,SO,
H:5:0=2:32:64=1:16:32
1+16+32=49

D10 03HayaeT, 4To Ha 49 mac. 4. CepHOM KUCIOTHI MpuxoauTesa 1 Mac. u.
Bopaopona, 16 mac. 4. u 32 mac. 4. Kuciaopo/ia.

MaccoBble 4acT MOKHO U3MEPUTH JIIOOBIMU eTUHHUIIAMH (T, KT, T).

Tak, 49 r cepHOIl KUCIIOTHI coaepkar 1 r Bogopoaa, 16 r cepsl, 32 1

KHCJIOPO/a.
2. Boruncnute MaccoBble OTHOIIEHHS SJIEMEHTOB B CIEIYIOIINUX BEIIECTBAX:
B Bojgie H,O, cepoBomopoae HoS, cynbdune xenesa (II) FeS, okcune

yraepoaa (IV) CO,, azotHoi kuciaore HNO3.

I11. Boruuciaenue MaccoBoii 1014 djaeMenTa (B%) nmo dbopmysaaM BelecTB.




3. Omnpenennure MaccoBble JOJIM 3JEMEHTOB B CEPHOM KHUCIOTE M BBIPA3UTE UX B
IIPOLIEHTAX.

H2S04

Pemenne: o % (H) = (2 a.e.m. /98 a.e.m.) * 100% = 2%

® % (S)=(32a.em. /98 a.e.m.) * 100% = 33%

® % (0)= (64 a.e.m. / 98 a.e.m.) * 100% = 65%

OTtBeT: MaccoBas 107151 BOJAOPOJia B CepHOM Kuciote — 2%, cepbl —

33%, xucnoponaa 65%.

4. Omnpenenute MacCOBBIE JI0JIM AIIEMEHTOB B MPOICHTAX B CICAYIONIUX BEIICCTBAX:
azotHoit kuciore HNO3, okcuzne ceprr (IV) SO,, runpokcune natpust NaOH, docdare xamms
K3POs, atrnoBom ciupte C2HgO.

1V.PacyeThl IO ONpeaeJIeHMI0O MACCOBOM 0 PACTBOPEHHOI0 Bemecrsa (B%).

1. B Boze o6pemom 135 Mt pactBopuiu cob Maccoit 15 1. Kakosa
MaccoBas JI0JIs COJU B JaHHOM pactBope B % ?
aHo:
V(H20) =135 mn
comm=15r
Pewienue:
® % = (p.B. / (p — Po)) * 100%
® % com = ?
m (p — po) = M (Boabl) + M (comm) =
=135+15=150r.
® % =(15/150) * 100% = 10%
Otsert: 10%.

2. [Tpu BeImapuBaHUM pacTBOpa HUTpaTa Kaiausg Maccoid S0 T moxydmim
TBEpAbI octaTok Maccoi 0,5 r. KakoBa maccoBas 107151 COJIM B 3TOM
pactBope (B %).

OtsBert: 1%.

3. 150 r pactBopa conepxar 24 r caxapa. KakoBa maccoBas noyis (B %) caxapa B
3TOM pacTBope?

OtBet: 16%.



4. Nwmeercs 150 T 8% pactBopa HUTpata kanusi. Kakyio maccoByro noito B % Oyaer
HUMETh 3TOT PacTBOP, eciiu B Hero 106aButh 150 r Boabl? OtBet: 4%.

5. Nmeercs 10% pacTBOp cepHO#t KHCIOTHI — Macca pactBopa 500 r. KakoBa Oyxer
MaccoBasi JI0JIsl CEPHOM KHCIIOTHI B PaCTBOPE, €CJIA 3TOT PacTBOP pa3baBUTh BOJOM 00beMoM 0,5
n?

OtBert: 5%.

V.BelunciaeHue Macchbl PACTBOPEHHOI'0 BEIeCTBA, COJEPIKAIECrocs B ONpeIeJIeHHOM
Macce PACTBOPA C H3BECTHOI MaccoBoii xoJiel B Y.

1. Ckonpko noTpedyercst xjopyuaa HaTpus (B I') ¥ BOABI (B MJI) JIJIsl IPUTOTOBIICHUS
5-t1 %-r0 pactBopa maccoit 120 ?

aHo:

m (p-pa) =120r

® % (aC) =5%

Pewienue:

1) Onpenensiem Maccy COJU B pacTBOPE:

® % = (mp.B./ m(p—po)) * 100% otcroma

m (NaCl) =?

V (H0) =?

M p.B. = (m (p — po) * ®%) / 100%

m(NaCl) = 120*5 / 100% = 6 (1)
OmnpenensieM Maccy BOJIBI:
MmBoasl =Mp-pa-Mmp.B.=120r—-6r=114r
CrnenoBaTenbHO, JUIsl HPUTOTOBIIEHUS 5-TH %-TO pacTBOpa Maccon
120 r Hago B3aTh 6 T xsopuaa Hatpus U 114 T Bogs! uinu 114 mi
BO/IBL.
Otsert: 6 T xJI0pUaa HATPUS

114 M1 Bonel

2.Boemapum 500 r 7,4 % pactBopa xsopuaa kanus. CKoJIbKO XJI0puaa
KaJIUs TOJIyYUTCsl U3 3TOTO pacTBopa’?

OtBet: 37T

aHO!

M (p —po) =500 T



® % (KC)=17,4%

Pewienue:

® % =(mp.B./ m(p—po)) *100 %

m (KCl) =?

m (p.B.) =(m (p — po) * ®%) / 100 %
m(KCl) =500 * 7,4 % /100 % =37 (r)

OtBet: 371
3. Onpenenuth Maccy cosistHOM kucnoTsl B 400 r 20% pactBopa ee? Otset: 80 r
4. Nmeercs 25 r 0,5% pactBopa moBapeHHOW coyid. OmpenenuTs Maccy COJIM B
pactBope.

Orser: 0,125

5. Nwmeercs 160 t 7% pactBopa HuTpata HaTtpus. Omnpenenuth Maccy COId B
pacTBope.
Otser: 11,21
6. Onpenenuth Maccy ykcycHOU KucioTsl B 32 1 3-x %-ro pactBopa ee. Otser: 0,96

VI.BpluncjeHne MacChl  PACTBOPHTEIS M PACTBOPEHHOrO  BellecTBa  JUIA
IPUrOTOBJECHHS ONPeEIeJeHHONH MAaCChLl PACTBOPA C 3aIAHHOH MacCOBOMH JoJieii ero B %.

1. Cwm. mpumep B 111 V.

2. Ckonpko motpeOyercsi caxapa (B I') W BOAbI (B MJI) Aisl mpuUrotoBieHus 8%
pactBopa maccou 140 ?

Otser: 11,2 1 caxapa

128,8 M1 BOJIBI

3. Kakoit o0wvem xmopoBogopoda (mpu H.y.) U BOABI MOTpeOyeTcs, 4YTOOBI
npuUroToBUThH 1 11 pactBopa, coaepxkamero 10% xmopoBojopona (miIoTHOCTH pactBopa 1,05
3
r/cm”).

OrtBer: nmotpebyercs 64,44 1 HCl u 945 mi BojwL.

3
4. CkonpkO MJI 3THUJIOBOTO cmupTa IOTHOCThI0 0,8 r/cM™ HEoOXoAMMO ISt
npuroroBienus 200 r 40% pactBopa ero.

OtBet: 100 M.

5. Kak npurorosuts 240 r 68% pacTBOpa a30THON KUCIIOTHI ?

OTBeT: HEOOXOAMMO B3ATh 163,2 T KUCIIOTHI ¥ 76,8 M1 BOBL.



VII. 3agauu ¢ ucnoJnL30BaHeM NOHSATHS «MOJIbY.

1. CkoJ1bKO MOJIeH cocTaBisItoT 32 T Meau ?
aHo:
m(Cu) =321
v(Cu) =?
Pemenue:
v=m/pn
v (Cu) = 32r / 64 r/monb = 0,5 Momb
Otset: 0,5 MoJIb
Cxouibko MoJielt coctaBisieT 66 T okcuna yraepoaa (IV) ?
OTset: 1,5 MoJIb
Ckonpko rpaMmoB cozepxar 0,25 conb cepol ?
aHo:
v(S)=0.25r
m(S)="2?
Pewienue:
v=m/M;m=v*M
m (S) = 0,25 monpb * 32 r/Mmosb =8 T
Otger: 81
CKOJIBKO TPaMMOB COJIEpXKaT 2 MOJIb CEPHON KUCIIOTHI?
Otser: 196 T
CKoJIBKO aTOMOB coiepKuTcs B 20 T Kambiusi?
aHo:
m(Ca)=20r
N (Ca)=7?
Penienue:
1) Beruucisiem ckoabKO MoJiel coaepkutces B 20 T
KaJbIUs:
v=m/p=20r/40 r/mons = 0,5 MmoIb
2) BeluncrnseM 4iciIo aTOMOB KallbLIHUS:
1 Monb coaepxut 6 * 10%® atomoB
0,5 MoIIb - X aTOMOB

1/05=6*102/xx=6*102*05/1=3*10%



Orser: 3 * 10 atomoB
6. CKOIBKO MOJIEKYJ COJIEP>KUTCS B 36 T BOIBI ?

Otser: 12 * 10% monexyn

VII.BpluycjaeHnuss mo XMMHUYECKHM VPaBHEHHAM MAacCC BeIlIecTB MO0 HW3BECTHOMY
KOJHYECTBY BelecTBa (OAHOr0 W3 BCTYNAIIIMX WJIM MOJVYAIIUXCH B pPe3vibLTaTre

peaknuu).

1. PaccuuraiiTe Macchl HCXOAHBIX BCUICCTB, HGO6XOHI/IMBI€ IJIS TIOJTYUCHU A

2,33 1 cynbdara Gapusi.

aHo:

m (BaSO4) =2,33 1
m (H2SOy) = ?

m (BaCly) = ?
Pewienue:

M (H2SO4)=1*2+32+ 16 * 4 =98 r/moIb

M (BaCly) = 137 + 35,5 * 2 =208 r/monb

M (BaSO4) =137 + 32+ 16 * 4 =233 r/moJ1b
Xxryr2,33r
H,SO, + BaCl, = BaSO, + 2 HCI
1 monb 1 monb 1 Momb
M=98rm=208rm=233r
Brruncnsiem Maccy cepHOI KUCIOThI, HEOOXOAUMOMN AJIsi OJTyYSHHS
2,33 r cynbdara 6apus:
xr/98r=233r/233rx=2,33*98/233=0,98 (1)
Brruncnsiem maccy ximopuaa 6apusi, HLOOX0IUMOTO JIJIsl TOTYYEeHUS
2,33 r cynbdara Oapus:
yr/208r=2,331/233ry=208 *2,33/233=2,08 (1)
OtBet: 0,98 T cepHOIl KUCIOTHI

2,08 r xsopuaa 6apus

2. CKOJBbKO TpaMMOB TUAPOKCHIA HATPUS 00pa3yeTcst IpU B3aUMOJICHCTBHH
2,3 T HaTpHs C BOJOM?

OtBetr: 41



3. CKOJIBKO TOHH KapOOoHaTa KalbIHst MOTPeOyeTcst, YTOOBI MOIyduTh 224 T
OKCHJIa KaJIbLUs?

Otset: 400 T

4. Ckonbko cynb(aTa MarHusi oOpa3yercsl MpH B3aUMOJEHCTBUU 2 MOJIb OKCHA
MarHus ¢ U30bITKOM CEpHON KUCIIOTHI ?

Otsert: 33,1 r TpubpomdpeHona u
24,3 r 6pomMBOAOpOIA

5. Ha pactBop, conmepxkammuii 0,1 mons (enosa, momeicTBoBaii OPOMHON BOJIOM,
B3sTOM B M30bITKE. Kakoe BEmecTBO U CKOJIBKO €ro 00pazoBasioch?

Otsert: 33,1 T TpubpomdpeHona u

24,3 r 6poMBOAOpOIA.

|X.BquI/ICJICHI/Ie MAaCChl INPOAVKTA PpeEakiMHu, KOoraa BelHieCcrBa B3jAThl B BHJIC
PACTBOPOB C M3BECTHOI MaccoBoii 1oJieH (%) pacTBOPEHHOr0 BelecTBAa.

1. BeIYMCIUTh, CKOJIBKO HATPATA HATPUS MOJYIUTCS MPHU B3AUMOJAECHCTBUHI
630 xr pactBopa, conepxkaiero 50% a30THON KUCIOTHI, C THIPOKCUIOM
HaTpHsL.
aHo:
m (p-pa HNO3) = 630 kr
® % (HNO3) =50 %
m (NaNQO3) =?
Pewienue:
1) Haxoaum mMaccy YMCTO#M a30THOM KMCIIOTHI, COACPIKAIIEHCs B pacTBOPE:
M p.B. = (m (p — po) * ®%) / 100 %
m (HNOg3) =630 * 50% / 100% = 315 kr
2) Ilo ypaBHEHHSIM peakliy HAXOJAUM MAacCy MOJTYYeHHOTO HUTpaTa
HaTpHsL:
315 kr X Kr
HNO; + NaOH = NaNO3 + H,0
1 monb 1 Monb
m =63 kr m = 85 kr
315kr/ 63 kr =x kr/ 85 kr x =315 * 85/ 63 kr =425 kr



OtBert: 425 kr

2. Bbrancnute, CKOJIBKO 00paszyercst ocajka MpH B3aUMOACHCTBUH XJIOPUAA
6apust ¢ 200 T 49% pacTBOpa CEpHOI KHUCIOTHI.

OtBer: 2331

3.Beramnciutk, ckoibko 00pasyercs ruapokcuaa meau (1) mpu B3auMoIeHCTBIM XJIOpHIa
menu (I1) co 160 r 40% pacTBopa rupoKCcHIa HATPUSI.

Orser: 78,4 T

4.CxonbKO TpaMMOB (PEHOJISITa HATpUsl MOJTYYUTCA NpU B3auMojencTBuu ¢eHomna ¢ 20 r
10% pactBOpa ruapokcuaa HaTpus ?

OtBer: 5,8 T

5.Beruncnuth Maccy cosid, oOpa3oBaBIIeiics NMPH B3aMMOJEHCTBUM THAPOKCUAA Kallus CO
120 r 20% pacTBOpa YKCYCHON KHCIIOTHI.

Otser: 59,4 T

X.BpIuucJgeHne 0OTHOCUTEIbLHOM MJIOTHOCTH I'a30B [0 OTHOCUTEJALHON MOJICKYJISAPHON
Macce (MM OTHOCHTEJILHOW MOJEKVJISPHONH MAacChl BeIeCTBA 110  OTHOCHTEJLHOM
IJIOTHOCTH €ro B ra3000pa3HOM COCTOSITHHH).

1. BbryncnuTh OTHOCUTENIBHYIO IJIOTHOCTH OKcuaa yrieposa (1V) mo Bogopony.

Pemrenue:
I (Hy)=Mr CO,/MrH,=44/2=22
Ortser: [T (Hy) = 22

2. Breruuciauts OTHOCHUTCIIBHYKO MOJICKYJIPDHYHO MACCy Tra3a, €CJIM OTHOCUTCIIbHAA
INIOTHOCTH €TI0 110 KUCJIOPOAY paBHA 2.

Pemenue:
1 (O2) =Mrraza/Mr Oz ; Mr (raza) =Mr O, * ] (0,) =32*2 =64
OtBet: Mr (raza) = 64

3. BbruncnuTe OTHOCHTENBHBIE INIOTHOCTH okcHa cepsl (IV) o Bogopoay, MeTany
U BO3IYXY.



Otser: /I Hy = 32

I[ CH,=4
J Bo3d. =2,2
4, BpluMCINTE  OTHOCUTEIBHYKO  MOJICEKYJSIPHYKO ~ MacCy Trasa, €cld  €ro

OTHOCHUTEIIbHAS TUIOTHOCTH TI0 BO3IYXY 1,5.
OtBet: Mr (raza) = 44.

IV. Bpluucjenne o0beMa raza (mpu_H.V.), IOJYYAIOIIErocs NpH_B3anMMOAeiiCTBUHI
OoNnpeacJCHHbIX MCXO0AHbIX BCIIECCTB.

1. Kaxoit 06beM Booposa (IIpH H.y.) BBIIEIUTCS IPU B3aUMOJeCcTBUN 54 T
QITIOMHUHHUS C COJITHOM KUCIOTON ?
aHo:

m (Al) = 54 kr

V(Hy) ="

Pewenue:

S4rxn

2Al+6 HCI=2 AICl; + 3H;

2 MoJ1b 3 MOJIb

m=54rV=672n

54r/S54r=xn/672 1

x=54%672/54=672n

OtBer: 67,2 n
2. Kaxoit 06beM kucinoposia (Ipu H.y.) BBIASTUTCS TIpu pasiioxeHuu 0,5
MoJb okcuaa prytu Hgo ?

OtBer: 5,6 n

3.Kakoit o0bemM BoJOpO/a, U3MEPEHHBIN MPU H.y., BBIIEIHUTCSA, €CIU B PAaCTBOP CEPHOM
KHUCIIOTBI, B3ATOM B U30BITKE, MOJOKUTH 0,5 T IMHKA ?

Ortsert: 2,24 11

4.Kakoii 06beM yrieKkucsioro ra3a BelaenuTcs npu pasnnoxkeHu 400 r kapOoHaTa Kajablus

Ortsert: 89,6 11

5.Kakoit 00beM BOZOpO/Aa BBIIENIUTCS HpU B3aumojeiicTBuu 4,6 T HaTpUs C 3TUIOBBIM
CIIUPTOM ?



OrtBert: 2,24 11

XI.Bpluncjenne 00beMa ra3a, TpeOVvIoIerocs JJis moJVieHusl onpeaeeHHO Macchl
BeIIECTBA.

1. Kakoit 00beM Bogopoaa (IpH H.y.) H3PaCcXOYeTCs ISl MOJIHOTO BOCCTAHOBIICHUS
28 kr kene3a u3 okcuaa xxenesa (II1) ?

AHO.
m (Fe) = 28 kr
V (Hy) =2
Pemenne:
x M° 28 kT
Fe,O3 + 3H, =2 Fe + 3 H,0
3 MOJIb 2 MOJb
V=672Mm>m=112kr
xM /67,2 M2 =28 kr/ 112 kr
x=28%672/112=168 M

Ortser: 16,8 M

2. Kaxkoit 00bemM kucaopoaa, U3BMEPEHHBIN TIPH H.Y., U3PACXOIyeTCsl Ha CKUraHue 4
T cephl ?

Otser: 2,8 1

3. Kaxkoit 06beM kucinopoia (Ipu H.y.) U3pacXOayeTCsl Ha CKUTAHUE
41 r docdopa ?

OtBet: 37 11

4, Kakoii 06beM okcupa yriepoaa (IV) (mpu H.y.) MOTIIOTHTCS
pacTBOPOM TUAPOKCHIA KAJIBIIHS, €CIIU B PE3yJIbTaTe PEaKIIUU
obOpazoBasiock 200 T kapOoHaTa KaIbIUs ?

Ortsert: 44,8 11

5. Kakoii 06beM 3THIIeHa MOTJIOTUTCS OpOMHOM BOJIOH, €Cliu B
pe3ynbTaTte peakiuuu oopazoBaiock 94 r mubpomsTana ?

Otser: 11,2 11



Xll.Bpluucjienue o00beMa raza, Heo0XOAMMOro /JIsl PeaKIHH ¢ onpeaeJeHHbIM
00HLEMOM JIPYIOro ra3a.

1. Kakoif 065eM KHCIOPO/Ia H BO3AyXa IIOTPeGyeTcs, 4To0bl CKedb 224 M
okcuna yriepona (1), conepsxkamiero 25% no 00beMy HETOPIOYNX
npumecei ?
aHo:
V (CO) =224 v®
® % (aerop.mpum.) =25 %

V(COy) =2
V(Bo3n) =?
Pemenue:

1) Beraucnsiem, ckoapko guctoro okcuaa yraeposa (I11) conepxxutcs B cmecu:
224 m® emecn — 100 %
x M° gmcroro CO — 75 %
X =224 * 75% / 100% = 168 (M°)
2) OnpenenuM, Kakoil 00beM KHUCIOpOaa MOTPEOYETCs, YTOOBI CIKEUD
168 m® okenna yraepona (I1):
168 M® x M°
2CO+02=2CO0O,
2 Moib 1 mMoiib
168 M°/ x M> =2 Mo / 1 MOIB

x =168 /2 = 84 m® (11py HEM3MEHHOM JAaBICHUN 0GBEMBI PEArHPYIOLIHX H 00Pa3yIOLMIXCS
ra3oB

OTHOCSITCS MEXTy COOOH KaK KOJIMYECTBA dTUX

BEIIECTB, T.€. KaK KOA(PPUIIUEHTHI B ypaBHEHUSIX

peaKIImii).

Haxonum o0bem Bo3ayxa, HEOOXOAUMBIN ISl peakiuu (B BO3IyXe
o oobeMy cogepxutcs 21% kuciaopoaa):

100 M BO3/ayXxa conepxkar 21 M KHUCJIOpOa,

XM BO3IlyXa cojepxat 84 M KHCIIOPO/JIa.

100 >/ x M® =21 ™/ 84 M® x = 100 * 84 / 21 = 400 M

Ortser: 400 M°

2. Kakoii 06eM KHCI0pO/1a MOTPeOYeTCst UIsi CRKUIaHMsA 5 M° MeTaHa ?



Otser: 10 M°

3.Kakoii 06beM xitopa norpedyercs i noisydenus 22,4 1 xjopoBoaopoaa’?

Otset: 11,2 1

4.Kako#t 00beM Bo3Iyxa moTpedyercs, 9To0bl Ckeub 3,4 KT cepoBoaopoa?

Otger: 16 M°

5.B 3akpeITom cocyne cmemanu § 11 xyopa ¢ 12 1 Bojgoposa u cMech B3opBaiu. CKOIBKO
XJIOPOBOI0PO/Ia TOJTydnsioch? Kakoii ra3 u CKOJIBKO €ro 0CTajJoCh B H30BITKE?

Otger: 16 1 HClu 4 1 Ho.

XI11.BpluucjaeHne BbIX0AA TNPOAVKTA PeaKIUM B NPOUEHTAX OT TEOPETHYEeCKH
BO3MO’KHOI'0.

1. I[Ipu  B3aumopeiictBuM  Bojopoga obvemMom 11,2 1 ¢ okcuaoMm
xene3zaFeO4 oOpazoBanace kene3o macco 18 1. CKOJBKO TMPOIEHTOB COCTAaBISET JaHHBIN
BBIXOJT OT TEOPETHIECKH BO3ZMOXKHOTO ?

aHo:
V(Hy)=11,21
m (Fe mpakt) = 18 T
IL.B. % =7
Pewienue:
1) Haiinem maccy xenesa,
00pa30BaBIIEroCs B pe3yJibTaTe
peaxiuu, T.e. TEOPETUUECKUN BBIXO]I
xKenesa:
11,2axT
FesOs+ 4 Hy, =3 Fe + 4 H,O
4 mouib 3 MoJIb
V=896 im=168r
11,27/89,6 n=xr/168rx=11,2* 168/ 89,6 =21 (1)
2) Haxomum mpakTU4YeCKui BBIXOJ XKele3a:
21 r-100 %
18r-x%x=100% *18r/21 r=85,7%



Ortser: 85,7 %

2. [Ipu B3aumopeiicTeuu xenes3a ¢ 10% pacTBOpoM COJISIHON KUCIOTHI, Maccoit 20 T,
Beiieniock 0,5 11 Bomopona. Beipasure 3TOT BBIXOA BOAOPOA B MPOLEHTAX OT TEOPETHUECKH
BO3MOXHOTO.

Otset: 83 %

3. N3 140 1 xoxeHoil wu3Bectu mnosyumnu 182 1 rameHod u3BecTH. CKOJIBKO
IIPOLIEHTOB 3TO COCTABJISIET IO CPABHEHUIO C TEOPETUUECKUM BBIXOJIOM ?

Ortser: 98,38 %

4. CKOJbKO 3THIIEHA (B J1) MOXKET OBIThH MOJIy4eHO U3 4,6 T STHJIOBOTO CHUPTA, €CIU
BBIXOJ1 ATHJIeHA cocTaBisgeT 90% OT TeOpPETUUECKH BO3MOYKHOTO ?

Otset: 2,016 1

5. [Ipu mutpoBanuu 80 r Oenzona Opu10 MoaydeHo 110 r HutrpoOenzona. CKOJIBKO
MIPOLIEHTOB 3TO COCTABJISIET IO CPABHEHUIO C TEOPETUYECKUM BBIXOJIOM ?

Otset: 87 %

VIX.Pacyershl M0 XMMHUYECKHM VPABHEHUAM, €CJM OJTHO U3 HCXOAHBIX BEIIECTB JTAHO
B M30BLITKE.

1. BeruncnauTs, ckonbko cynbdaTta Oapusi BBINAIET B OCAJAOK TPH CIMBAHUU
pacTBOPOB, OJIMH W3 KOTOPBIX COAEPXKHUT 522 T HUTpara Oapws, a BTopod — 500 r cynasdara
KaJusl.

aHo:
m Ba(NOs3), =522
m K;SO4 =500 1
m BaSO4 = ?
Pemenue:
522r500rxr

Ba(NO3) ; + K;SO4 = BaSO4 + H,0

1 monb 1 monb 1 Mosb

m=26lrm=174rm=233r

1) Haxoaum, CKOJIBKO MOJIEH Ka)KJIOTO U3 BEIIECTB COJIEPKUTCS B PacTBOPE:
v=m/pvBa(NO3),=75221/261 r/monb =2 MOIb
v KySO4 =500/ 174 r/mons = 2,9 MOJIb
[To ucxoaHOMY YpaBHEHUIO BUIHO, YTO OJJMH MOJIb HUTpaTa Oapus

pearupyer ¢ OJHUM MOJIEM CYJ'IB(I)aTa KaJiys. CJ'IeI[OBaTeJ'ILHO, CyJ'IB(I)aT



Kaus 1aH B U30bITKe. PacueT BeayT 1Mo BelecTBy, KOTOPOE IaHO B

HEJIOCTAaTKe:
5221/261r=x1/2331x=522*233/261 =466 (T)
OtBer: 466 T
2. BbruncnuTh, CKONBKO HUTpaTa HaTpUs MOJY4YUTCS IpU B3aumopencTtBuu 630 kr

pactBopa, conepxkamero 50% a3oTHoi kuciotel ¢ 170 xr pactBopa, conepxkamero 40%
TUAPOKCUAA HATPUS?

Ortsert: 144,5 kxr

3. Ckonpko Menu (B T) BOCCTaHOBWIJIOCH IIpU B3aumozeicTeun 24 r okcuna meau (1)
¢ 5 J1 aMMHMaKa, eclii peakiys MPOTeKalla B COOTBETCTBHH CO CIEAYIOIIUM ypaBHEHUEM:

3CuO+2NH3=3Cu+N;+3H,07?
Orser: 19,2 T

4. Ha mpamop maccoit 4 r nogeiicrBoBanu 25 r 10% pacTBopa a30THOM KHCIOTHI.
Boruncnuth 00beM 00pa3oBaBIIErocs IpU ATOM Taza.

Otsert: 0,44 1

5. Ckonpko 3¢upa (B T) AOKHO oOpasoBaTbcs IMpH B3auMojaeucTBuu 5 r 95%
pacTBopa MypaBbUHOU KUCIIOTHI € 7 T 92% pacTBOpa 3THIIOBOTO criupTa’?

OtBet: 80T

XV.BbluucjieHne Macchl NPOAVKTA peakNWU 10 HM3BECTHOM _Macce WMCXO0JIHOr0
BEIIEeCTBA, COACPIKAIECI0 ONpPeaeJeHHVI0O MAaCcCOBVIO 10J110 (B %) npuMecei.

1. CKOJBKO TOHH OKCHAA KaJlbllud MOXHO ToayduTh U3 500 T U3BECTHSAKA,
coaepxaniero 20% npumecei.

aHo:

m (u3BectHsika CaCOs3) =500 T

o % npumeceit =20 %

m(CaQ) =?

Pewienue:

1) Haxoaum, CKOJIbKO YUCTOTO KapOOHAaTa KalbIHs COAEPKAIOCh B U3BECTHSIKE:
500 T —100 %

xT—80%

x =500 * 80 /100 =400 (1)

2) Haxoaum, CKOJIbKO TOHH OKCH/JIA KaJIbLIUSI MOYKHO MOJTy4uTh 13 400 T



KapOoHaTa KaJbIIHs:

400 Tt°CxT

CaCO3 — CaO + CO;

1 monb 1 MonB

m=100Tm=56T

400T/100T=xT/56 TXx=400* 56/ 100 =224 (1)
OtBert: 224 T

2. N3 20 1 u3BecTHsIKa, coaeprxaiiero 4% npumecu, noaydmiu 12 T
rupokcuaa Kaaplust. CKOJBKO MPOLIEHTOB ATO COCTABIISIET T10
CpaBHEHHIO C TEOPETUYECKUM BBIXOJIOM?

Ortser: 84,45 %

3. CKOJBKO KeJie3a MOXKHO MOJIYYUTh U3 232 T MarHUTHOTO JKEJIE3HAKa
Fes0,, comeprxkarntero 10% mpumeceid, ecii peakIys MpoTeKaia B
COOTBETCTBHUU CO CIIEAYIOINM YPaBHCHHUEM:

Fe;O4 +4 Hy, =3 Fe + 4 H,0
Otsert: 151,21

4, Ckoubko okcuna yriepoaa (IV) Beigenures (B 1) mpu ooxure 250 T U3BECTHSIKA,
coaepxamiero 20% npumecen ?

Otser: 44,8 n

5. CKOJIBKO aneTuseHa Mo o0beMy MOYKHO MOJy4duTh U3 51,2 Kr kapOuja KaJbIus
(conepxkarero 16% npumeceit) mpu B3auMOJICHCTBUH C BOJOH ?

Otser: 15,5 M

XVI.BpiBoa mpocreiinieii popMyJabl COCTHHEHHS [0 MACCOBOM J0Jie 3JIeMEeHTOB (B
%0).

1. B cocraB BemiectBa Bxoaut 72,41 % xeneza u 27,59 % xucnopona. BeiBectu
XUMHUYECKYIO GOpMYyITy.

Pemenue: 1) [IpuHumaem 4nciao aTOMOB kelle3a U Kuciaoposa 3a X u
Y, nonydaem Gopmyny coenunenus FexOy.

2) Haxoaum oOTHOIIIEHHE YHCEe]l aTOMOB (‘H/ICJ'IO AaTOMOB BbIpakacMm, JACJIA HpOHGHTHHﬁ
COCTaB 2JICMCHTA Ha

OTHOCUTCIIbHYIO ATOMHYIO MAacCy SHCMCHTa)Z



Xx:y=72,41/56:27,59/16=1,29 : 1,72
3) Menbliiee ynCIO0 MPUHUMAEM 32 €IMHUILY U HAXOJIUM CJIEIYIOIIEe OTHOILICHUE:
x:y=1:133

Yucao atoMoB JOJIKHO OBITH OeJIbIM, IIO3TOMY 3TO OTHOIICHHUC MHPHUBOJUM K HCJIbBIM
yuciam (00a yncia yMHOKaeM Ha 3)

x:y=3:4

OtBer: xumuyeckas Gopmyna nanaoro BemecTtsa Fe30s.

2. N3BectHo coenunenue, coxaepxamiee 27,928 % dochopa u 72,07 % cepsl.
Haiinure ero npocteiimyto Gpopmyiy.

Otser: P,S5

3. B cocraB coenunenust Bxoadar 26,517 % xpoma, 24,525 % cepbl u
48, 958% xucnopona. Onpenennute XUMHIECKYIO HOpMYITy JaHHOTO

BEIICCTBA U HA30BHUTE €T0.

Ortsert: Crs (804) 3

4, Oxkcun comepxut 50 % ceppl. Ompenenure XUMHUYECKYHO (HOpPMYNTy TaHHOTO
OKCHJIa.
Ortser: SO,
5. Oxcupn coxepxur 49,6 % wMapranna. Ormnpenenure XuMUYeCKyl0 (opMmyny

AaHHOTO OKCHA.

Otset: Mn,O4

XVIl.Haxoxkaenune MOJEKYJIAPHON  (opMyJabl  ra3’oo0pa3s’Horo  BelecrBa  Ha

OCHOBAHHUM €r0 OTHOCHTEJIbHOM IJIOTHOCTH M MACCOBOIi j10J11 3J1eMeHTOB (%).

1. Haiinute MonekyssipHyto (opMyiy yrieBoJoposa, coaepKaHue yriepoia

B KOTOPOM COCTaBJIACT 80%, a OTHOCHUTECIIbHAA IIJIOTHOCTDb 110 BOAOPOAY

paBHa 15.
aHo:
o % C=280
A(Hz) =15

M® yrneBogopoaa = ?
Pemienue:

O0603HaYMM YHMCIIO0 aTOMOB YIJIepoJa U BOJIOPOJIa Yepe3 X U Yy, noiaydaeM Gopmyny
CxHy.



Haxoaum oTHOIIIEHHE YUCET aTOMOB:

x:y=80/12 :20/1 = 6,6 : 20 (rme 80 u 20 — npoueaTHOE coxepxkanne C u H; 12 u
1 — OTHOCHTEIIbHBIC ATOMHBIC MACChI).

Menbiiee ymuciio OpUHMMaeM 3a | M HaxoguMm cledymwouiee oTHomeHue | @ 3.
CrnenoBatenbHO, npocteiiias gopmyna storo yriepoaa CHs.

UroObl BBIACHUTH HCTUHHYIO (OPMYIy YIJIEBOJAOPOAA, HAXOIUM OTHOCUTEIHHYIO
MOJIEKYJIIPHYIO MACCY IO OTHOCUTEIBHOM INIOTHOCTH:

T(Hz) = Mr yr-ma / Mr Ha; Mr (yr-a) = JI(Hz) - Mr (Hy) =15*2 =30

OtHOocutenbHON MonekymsapHoi Macce 30 cootBerctByeT ¢opmyna CyHs, KoTOpas
SIBJISIETCS] UICTUHHOM (POPMYIION yrieBOI0poaa.

Otset: CoHg

2.HaiimuTe MOJNEKyISIpHYIO (DOPMYITY YTIIEBOJIOPOJIA, COJICPIKAHUE
yTIiepo/ia B KOTOM cocTaBiisieT 75%, a OTHOCHTENbHAS INIOTHOCTh 110
Kuciopoay pasHa 0,5.

Otset: CHy

3.Ilpu anaym3e BemiecTBa HAIUIM, 4TO B ero cocraB Bxoaar 40% yrieponma, 6,66 %
Bosiopona u 53,34 % xucnopoaa. Haitagure MonekynsipHyto GopMyiTy U Ha30BUTE ATO BEIIECTBO,
€CJIM U3BECTHO, YTO MJIOTHOCTH €0 MapoB Mo BO3ayxy 2,07.

OtBet: CoH402 nimu CH3COOH

4. VraeBonopon conepxut 88,89 % yrnepona. Ero motHocTs 1o Bo3ayxy 1,862. Haiinure
MOJIEKYJIIPHYIO (DOPMYITY 3TOTO YTIIEBOIOPO/IA.

OtBet: CoHy

5.OKCHepUMEHTaIbHO YCTAaHOBJIEHO, YTO B COCTaB TIa3000pa3HOro BEIIECTBA BXOIST
85,71% yraepona u 14,29% Bonopona. OTHOCUTENBHAS IJIOTHOCTh €r0 MO0 BOJOPOAY paBHa 14.
HaWUTEe XUMHYECKYIO (POpPMYIy IaHHOTO BEIIEeCTBA.

OtBet: CoHy

XVIII.Onopenenenue MoJIeKvJISApHO ¢GopMyJbl BelecrBa IO €ro OTHOCHTEILHOM
ILUIOTHOCTH M MAcCCe WM 00beMY NPOAYKTOB CrOPAHUS.

1. ITpu cropanuu 2,3 r Bemecta oOpasyercs 4,4 r okeuza yriepona (IV) u
2,7 T Boasl. OTHOCUTEINBHAS IUIOTHOCTD IAPOB ATOTO BEIIECTBA I10
BO3/yXy paBHa 1,59. OnpenenuTs MOJIEKYIIpHYIO GOPMYILy TaHHOTO
BELIECTBA.

aHo:

m(B-Ba) =2,3T



m(COz)=44r
m(H;0)=2,7r
J(Bo3a.) = 1,59

M® B-Ba=7?
Pemenue:
23r44r2,7r

X+ 0, — COz + H0

Tak xak mpu CropaHMu JaHHOTO BemlecTBa oOpasyercst okcup yriepona (IV) u
BOJIa, TO U3 3TOTO CIIEIYyeT, YTO B COCTAB JAHHOTO BEIIECTBA BXOAAT YIJIEPO U BOJOPOI.

Haiinem, ckosibko TpammoB yriepona coaepxkat 4,4 r CO,, CTOIBKO K€ yriepoia
COJIEPKaJIOCh B BEIIECTBE:

44rxr

CO,C44r/44r=x1/12T

1 monb 1 moiib

Mm=4rm=12rx=12%44/44=12r

2) Haiimem CKOJIBKO TpaMMOB BOJIOPOJIa CoepKar 2,7 T BOJIbI, CTOJIBKO K€
BOJIOPO/Ia COJEPHKAIOCH B BEIIECTBE

27rxr

H,O2H2,7r/18r=x1/2rx=2,7*2/18=0,3 (1)

1 moub 2 monb

m=18rm=2r

3) Haxoaum maccy KHCIIOpo/a, COIepKalierocs B BEIIECTBE:
23r-(1,2+0,3)=0,81

4) Haxoaum OTHOIIIEHUE YHCETT AaTOMOB:
CxHyOzX:V:2=12/12:0,3/1:0,8/16=0,1:0,3:0,06=2:6:1
[Ipocreiimas popmyna Bemecta CoHgO

Mr (C;Hg6O) = 46

5) HaxoauM OTHOCHTENBbHYIO MOJIEKYIIIPHYIO MacCy UCCIIEyeMOTo
BEILIECTBA M0 €r0 OTHOCUTENIBHOMN MJIOTHOCTU NIAPOB 110 BO3YXY:

Mr (Bemi-Ba) = Mr Bo3a. * J] Bozm. =29 * 1,59 =46,11

B nannom ciyuae nocreitmas Gpopmyna CoHgO siBisieTcss HCTUHHOM.

OtBet: CoHgO

2.Ilpu cxxuranuu 7,5 T OpraHMYecKoro BemiecTsa o0pasyercs 4,5 T BOASHBIX

napoB ¥ 11 r oxcuna yrinepona (IV). Haitnute Monexynsipayto popmyny



3TOTO BEIIECTBA, €CJIM U3BECTHO, YTO IIOTHOCTH €T0 MapoB IO BOJIOPOIY
paBHa 15.

OtBer: HCOH i CH,0

3.Ilpu moJIHOM CropaHMu YrieBOAOpoJa B Kuciopojae obOpaszoBaiock 0,112 m okcuma
yraepoga (IV) u 0,09 r Boapl, oTHOCUTENbHAS IUIOTHOCTH 3TOTO YIJIEBOAOPOJAa IO BO3IYXY
paBHa 1,45. Haiinure MoneKyIsIpHYIO GOpMYITy YTIeBOAOPOIA.

OtBet: C3Hg

4 ITpu cropanuu yrieBoaopoaa oopazosaics okcun yriaeposa (IV) konuaectsom 0,5 Mouib
U CTOJIbKO ke BoJbl. OTHOCHTENBHAs IJIOTHOCTh ATOTO YIJIIEBOJOpOJa IO a30Ty paBHa 1,5.
Haiinure MmonexkynsapHyto GopmMyiy 3TOT0 YTieBOI0PO/Ia.

OtBet: C3Hg

5.IIpu mostHOM cropaHuu yriieBoaopoia obpasoBaicst okcup yriepoaa (IV) konmnuectBom
0,2 MOJIb M CTOJIEKO K€ BOJBI. OTHOCHTENBHAS UIOTHOCTH YIJIEBOAOPOA MO KHCIOPOAY paBHA
0,875. Haiimure MonekyasipHyi0 (hOpMYITy YIIIEBOA0POIA.

OtBet: CoHy
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