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XuMHus B 3aJ1a4ax M YIpasKHEeHHAX
IlosicHuTEIbHAS 3aIMHCKA.

Jlarnast paboyasi mporpamMma COCTaBJICHa B COOTBETCTBUU ¢ mosioxkeHussMu @I'OC 0CHOBHOTO
oOmiero oOpazoBaHus, Ha OCHOBE IIporpaMm 0CHOBHOTO 0011eT0 00pa30BaHUs 0 XUMUH U
[Iporpammel o xumuu 1y1st 8-11 kimaccoB o6meoOpazoBaTenbHbIX yupexaenuii H.E.
Kysuenonoii, H.H. I'apa u ap., M.Benrana-I'pad, 2016

CoBpeMeHHBIN CTaHAApT COACPIKAHUS 00pa30BaHUS IO XUMUHU MPEAYCMAaTPUBAET CO3/IaHUE
YCIIOBUH JJI TOCTIKEHUS YHAIIUMHUCS CIIEIYIONIUX IIeJIel: OCBOCHUE OCHOBHBIX MOHSATHHN U
3aKOHOB XMMHH; OBJIQJICHUE YMEHUSIMHU IIPOU3BOIUTH PACUETHI HA OCHOBE XUMUYICCKUX (HOPMYIT
BEILIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUI; Pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB U
MHTEJUICKTYAJIbHBIX CIIOCOOHOCTEH B MpoIlecce MPOBEACHHS XUMUUECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEILHOTO MMPUOOPETEHUS 3HAHUW B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HECHHBIMU
MOTPEOHOCTAMU; MPUMEHEHHE TTOTYyICHHBIX 3HAHUW U YMEHUH JJIs PEIISHUS TPAKTUUECKUX
3a/1a4y B MOBCETHEBHON KU3HH; BOCIIUTAHNE OTHOIICHHS K XMMHUH KaK K OJTHOMY M3
dbyHIaMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M DJIEMEHTY OOIIEUYETIOBEYECKON KYIbTYPHI.

basucHblil yueOHbIH M1aH B ero ¢enepalibHON YacTH MpeycMaTpUBaeT U3ydeHHe Kypca XUMUU
1o 2 Jaca B HeJeno B 8 kinaccax. J[aHHbIi 00bEM YacoB HE JOCTATOYCH JIJIS peash3aIiui
CTaHJ1apTa OCHOBHOT'O 0011ero o0pa3oBaHus o XuMuu. OJTHUM U3 TIOCTIEACTBUNA COKpAILIEHUS
yyclia y4eOHbIX YacOB 3aKJII0YAETCs B TOM, YTO y YUUTEIIS MPAKTUUYECKH HE OCTaéTCcs BpEeMEHU
JUIS OTPaOOTKH HAaBBIKOB PELIEHUS 3a7a4, a UMEHHO 33/1a4, 00eCTIeYNBaAIOLIUX 3aKpEeIlJICHHE
TEOPETUYECKUX 3HAHUMN, KOTOPBIE y4aT TBOPUECKU MPUMEHSTh UX B HOBOM CUTYallUH, JTOTMYECKH
MBICIIUTb, T.€. CIYKaT (OPMUPOBAHHIO KYJIbTYPOJIOTHUECKOW CUCTEMOOOpa3yIoLIel napaJiurMsl.
Pemenue 3a1a4 — npu3HaHHOE CPEICTBO Pa3BUTHUSA JIOTMYECKOTO MBIIUICHHS yYaIlUXCsl, KOTOpPOe
JIETKO COYEeTaeTcs ¢ IpYrMMU CpeAcTBaMu U ipuémaMu oOpa3oBaHus. BkitoueHne pa3HbIX 3a1a4
IIPEyCMAaTPUBAET IIEPEHOC TEOPETUYECKOTO MaTeprasa Ha MPAKTUKY U OCYILECTBIATH KOHTPOJIb
3a €ro YCBOCHHEM, a YHJalIUMCsl — CAMOKOHTPOJIb, YTO BOCIIUTBIBACT UX CAMOCTOATEIBHOCTD B
y4aeOHOM padoTe.

Pemenue 3a1a4 10KHO CIIOCOOCTBOBATH LIEJIOCTHOMY YCBOSHUIO CTaHIapTa COACP KAHUS
o0pa3oBaHus U pealin3aluy MocTaBleHHbIX 1eneil. Conepkanue GpakyapTaTUBHOTO Kypca
COOTBETCTBYET MUHUMAJIbHBIM TPEOOBAHUSIM CTaHAapTa 00pa30BaHUs, a TAKKE CONCPIKUT
HEKOTOPBI MaTepHal Mo yriiyoJeH!Io Kypca XMMHH B 8 KJlacce, Ha KOTOPBIH clieyeT 00paTuTh
BHHMMAaHUE JJIs1 YCIIEIIHOTO U3Y4eHHUs Janiee (KpUCTauIOTHIPaThl, pa3IuYHbIE CIIOCOOBI
BBIPA)KEHUS COCTAaBa PacTBOPA, Pa3IMyHbIE CIIOCOObI MPUTOTOBICHUSI HEOOXOIMMOTO PacTBOPA;
KaueCTBEHHbBIE PEAKIIHH).

Ka)KI[aH TEMa COACPIKUT HEOO0JIBIIION TeOpeTI/I‘leCKI/Iﬁ MaTcpurall, a rjiiaBHOC — 0oJIBIIIOE
KOJIMYCCTBO PA3JIMYHBIX 3aJ1a4q. 9T0 H606X0,Z[I/IMO JJIA (I)OpMI/IpOBaHI/IH H Pa3BHUTHA HABBIKOB
aHalin3a, CpaBHCHH, O606H.[€HI/IH, caMOaHaJIn3a U CAMOKOHTPOJI, YMeHI/Iﬁ YCTaHAaBJIMBATb
IMPUYNHHO — CIICACTBCHHBIC CBA3U MCKAY PA3JIMYHBIMU (I)aKTaMI/I, YMeHI/Iﬁ JC€JIaTb BbIBOAbI,
OTCTauBaTb CBOKO TOYKY 3pCHUA.

Baumanwuto yqamuMces ImpeuIaratoTCa pa3jandHbIC 3alaHUsA 110 COACPIKAaHUIO U MO CIIOKHOCTH,
KOTOPBIC Tpe6y10T OT yHallInuxcs aKTUBHOM IIO3HABATEILHOMN JI€SITEILHOCTH.

ge.]m Kypca:

e CO3/IaHUe YCJIIOBHIA JUIA pean3allii MUHUMYyMa CTaHAapTa CoAepKaHus 00pa3oBaHus 3a
KypC OCHOBHOM ILIKOJIBI;



. q)OpMI/IpOBaHI/Ie Y ydalquxcsa HaBbBIKOB CaAMOCTOSATCIIbHOTO PCIHICHUA paCYCTHBIX 3a/a4 11O
XNUMHUHN

. OTpa6OTKa HaBBIKOB PCIICHUA 3a4a4 U NIOAIOTOBKA HNIKOJIBHHUKOB K Ooiee I‘JIy60KOMy
OCBOCHHIO XMMHHU B CTapUIMX KJIacCax.

3axauu Kypca:

o  ®opmupoBaTh y ydamuxcsi HaBbIKM BBIYMCIEHUH 110 (opMysiaM BEIIECTB, IO
XUMHUYECKUM YPABHEHUSM, [0 CTEXHOMETPUYECKUM YPABHEHUSIM;

e PacmupuTh 3HaHUS ydalIuxcs 0 BO3MOXKHBIX U HanboJiee pallMOHAIIBHBIX CII0c00ax
pelieHus 3a/1ay;

o Pa3BI/IBaTI) MBICJIUTCIIBHBIC npoueccm, CHOCO6HOCTI/I yqanmxcz, CKJIOHHOCTH K peHIeHI/HO
3a7au;

o VYKpEmIsaTh UHTEPEC K IPEAMETY.

MecTo KVYpca B YIYeOHOM IJIaHE

1 gac B Henenmro/344aca B roJ

TpeOoBaHus K pe3yJbTaTaM OCBOCHHS IPOrPAMMBI

JInyHocTHBIE:

1.B IICHHOCTHO-OPHUEHTAIIMOHHON C(bepe:

e BOCIIMTAHHC YYBCTBA IrOpAO0CTH 3a pOCCHﬁCKYIO XUMHUYCCKYIO HAYKY, 'YMaHU3Ma,
IIO3UTUBHOI'O OTHOLICHUA K TPpyaAYy, HECICYCTPEMIICHHOCTH,

. (bOpMI/IpOBaHI/IC LHCHHOCTH 3I0pOBOI'o U 0e301macHoro 06p333 JKU3HHU, YCBOCHHUC IIPpABUJI
HHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 0€e301acHOTO IIOBCACHH B qpefﬁBH‘laﬁHHX
CUTYyallUAX, YIPOXKaAOIUX KU3HU U 3I0POBBIO J'IIO,Z[GI‘/'I;

e TMOHMMaHuE 0COOCHHOCTH KHU3HU U TPyJa B YCIOBUIX HHPOpMaTHU3alluK OOIIECTBa;
e (opMHUPOBaHUS TBOPUYECKOTO OTHOILIEHUS K MpodieMam;

e (hopMupOBaHME XMMUKO-3KOJIOIMUECKON KYIbTYPBbI, SIBJISAIOLIEHCS COCTABHOMN YacTbhiO
9KOJIOTUYECKOH U 00I1Iel KyIbTYphl, U HAYYUHOTO MUPOBO33PEHMSL.

2. B tpynoBoii cdepe:

e BOCHHMTaHHE FOTOBHOCTH K OCO3HAHHOMY BBIOODY JaibHelIIel 00pa3oBaTeIbHON WU
poeccuoOHaANBHON TPAeKTOPHH;

e YMCHHC OLCHUBATL CUTYAlIUIO U OIICPATHUBHO IPUHUMATDL PCHICHUA, HAXOAUTH
aJICKBATHBIC CITIOCOOBI MOBEACHMS U B3aMMOACHCTBHS C nmapTHEpaMu BO BpCMA y‘IC6HOI71 u
Hl“pOBOfI ACATCIBHOCTH,

® Pa3BUTHUC TOTOBHOCTHU K PCHICHUTIO TBOPYCCKUX 3a/iaY, CIIOCOOHOCTH OLICHMUBATHb
HpO6J’ICMHLIC CUTyallul U ONICPATHBHO NPUHUMATL OTBCTCTBCHHBIC PCIICHUA B



Pa3IMYHBIX POAYKTHBHBIX BUJAX JIEATEIHLHOCTH (yueOHasi, IOMCKOBO-
HCCIIeI0BATeNbCKAs, KITyOHas!, TPOEKTHAsI, KPYXKKOBast U Jp. ).

pa3BUTHE OTIBITA SKOJIOTHYECKH OPHUEHTUPOBAHHOMN Pe(IeKCUBHO-OIICHOUHOU U
IIPaKTUYECKON JESITEIbHOCTH B )KU3HEHHBIX CUTYaLIMSIX.

3. B no3HaBarenbHO (KOTHUTUBHOM, MHTEIUIEKTYAJILHOM) cdepe:

(dbopMupoBaHHE YMEHHSI YIIPABIATH CBOCH TIO3HABATEIILHOW JEATEIBHOCTHIO;

(opmMupoBaHHEe IO3HABATEIFHON U HH(DOPMAIIMOHHOH KYJIBTYPBI, B TOM YHCIIEC Pa3BUTHE
HABBIKOB CaMOCTOSATEIILHOM Pa0OTHI ¢ YI€OHBIMH IMOCOOUSIMHU, KHUTAMH, JOCTYITHBIMH
COBPEMEHHBIMH MH()OPMALIMOHHBIMU TEXHOJIOTUSIMH;

q)OpMI/IpOBaHI/IC 9KOJIOTHUYCCKOI'0 MBIIIJICHHUA: YMCHUSA OLICHUBATH CBOIO ACATCIBHOCTh U
MIOCTYIIKU APYTHUX JIOJAEH C TOUKH 3PEHUS COXPAaHEHUS OKPYXKAIOILIEH Cpebl - rapaHTa
YKU3HU U Ojaromnoiy4us Jiroaeil Ha 3emuie.

pa3BuTHE COOCTBEHHOTO IIEIOCTHOTO MUPOBO33PEHUS, TOTPEOHOCTH U TOTOBHOCTHU K
caM000pa30BaHMIO, B TOM UKCJIE U B pAMKaX CAMOCTOSATEIBLHOM JIeITeIbHOCTH BHE
IIIKOJIBI,

MeranpeaMeTHble:

HCIIOJIb30BAHNE YMEHUHN U HABBIKOB PA3IMYHBIX BUOB MMO3HABATEIIHLHON JIEATEILHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-HH(GOPMAIIMOHHBIN aHAJIN3,
MOJENUPOBAHNUE) TSl U3YUEHHSI PA3IUUHBIX CTOPOH OKPYXKAIOUIEeH 1eHCTBUTEIBHOCTH;

WCI0JIb30BaHNE OCHOBHBIX MHTEIJIEKTYAIbHBIX ONepanuii: popMyIupoBaHUe TUIIOTES,
aHaJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHNe, CUCTEeMaTU3allks, BBISIBICHUE TPUYUHHO-
CIIEICTBEHHBIX CBSI3€H, IIOKUCK aHAJIOIOB;

yMEHHUE TeHEPUPOBATh UJICU U OTIPEICIISITh CPEJICTBA, HEOOXOAUMBIC [Tl X PeaTH3allii;

YMCHHUE ONPCACIIATh UCIIN U 3aJa4i ACATCIIBHOCTH, BBI6I/IpaTB CpeacTBa peain3alinun
ICJIM U IIPUMCEHATE UX Ha IMPAKTHUKE,

HCII0JIb30BaHUEC PA3JIMYHBIX UCTOYHUKOB JIA ITOJTYUCHUA XUMHYECKOH I/IH(bOpMaI_II/II/I.

IIpenmeTHbIe

yCHIIerHOoC o6yquI/Ie B NIOCJICAYIOIUX KJIaCCax;
3HaHKE OCHOBHBIX 3aKOHOB U IMOHATHH XUMHH U UX OLCHUBAHUC,
YMCHHC ITPOBOAUTD HpOCTGﬁH.IPIG paC‘léTH;

YMCHHUEC OPUCHTHUPOBATHCA CPEAN PASINIHBIX XUMHYCCKUX peaKHHfI, COCTaBJIATb
HeO6XOI[I/IMHC YpaBHCHU:, 00BACHATEL CBOU ,Z[CﬁCTBHSI;

Yuawuecs ooncnvt 3namo:

XHMHYECKHE CBOMCTBA Pa3HbIX KJIACCOB HCOPIraHNYICCKUX BCUICCTB;
HpI/IBHaKI/I, YCJI0BUA 1 CYHIHOCTh XUMHUYCCKUX peaKL{Hﬁ;
XI/IMI/ILIGCKYIO HOMCHKJIATYPY.

OcHoBHBIE cIOCOOBI pelIeHUs 3ajay.

Yuawueca ooncnuvt ymemo npouseooums pacuemoi:

ITo popmynam 1 ypaBHEHHUSIM peakLuii;



e OmnpeneneHue KOMIOHEHTOB CMECH;
e Omnpenenenne GopMys COSTUHEHHIA;
e PacTBOpMMOCTH BELIECTB;

e Brruncnenne o6bemMa ra3000pa3HBIX BEIIECTB MIPH H.Y. U YCIOBHSIX, OTIIMYAIOLIIXCS OT
HOPMAaJIbHBIX;

e [lepexon ot ogHOTrO CIocO0a BhIpAXXKEHUS KOHIIEHTPAIIUHU K IPYyroMy.

CoaepkaHue Kypca «XMMHA B 3224aX M YIPAKHEHUAX» (OCHOBHBIE MOAX0/IbI K PEIIeHU IO
PAaCUYETHLIX 32/1a4)

Beenenue (1 yac) 3HaKOMCTBO € LEISAMH U 33/1a4aMHU Kypca, €ro CTpyKTypoil. OCHOBHBbIE
3aKOHBI U ITOHATHUA XUMHUHU

1. Xumnueckue popmyJinl (6 4acos)

Xumuyeckue GopMysbl. 3aKOH IMOCTOSHCTBA cocTaBa BerlecTBa. CocTaBlIeHHE CTPYKTYPHBIX
¢dbopmyi. BeiBoa xumuueckux Gopmys: HaX0KI€HUE XUMUYECKON GOpMYIIbI IO OTHOIIECHHUIO
Macc 3JIEMEHTOB, BXOIALIUX B COCTAB IaHHOTO BeleCTBa. BrIBO XuMudeckux Gopmyi mo
MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

Pacuer mo xumudeckum opmynam. BerdrcieHne 0OTHOCUTETHHOM MOJIEKYJIIPHONH MacChl
BelecTBa. HaxoxaeHre OTHOIEHUS! Macc JIEMEHTOB M0 XUMUYECKOH popMyIie CI0KHOTO
BemecTBa. HaxoxxaeHue coaepkaHusi MACCOBBIX /10JI€H 2JIEMEHTOB B CJIOKHOM BEILIECTBE.

2. KoamuectBo BemecTBa. Yuncsio Aporaapo. Moasipaasi macca. MoJssipublii 00beM rasa (3
yaca)

Momns - CAMHUIA UBMCPEHUA KOJIMYECTBA BCIICCTBA. Brrancnenue MOJ'IHpHOﬁ MacCcChl BCIICCTBA.
Anamms YCJIOBUA 3ala4X U PA3JIMIHBIC CII0COOBI PEUICHUSA 3a1a4.

Brrunciaenue xonmyecTBa BC€IIECCTBA, COOTBETCTBYIOIIICTO onpeﬂeneHHoﬁ Macce BCIIECTBA.
Brruucnenue Macchl BeliecTBa mno HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA Brruucnenue uucna
ATOMOB U MOJICKYJI U€pE3 MaCCy, 00BEM U KOJTMYECTBO BelecTBa. Brerunciaenue Macchl
BCIICCTBA, 3aHMMAIOIICTO OHpCI[CJIeHHHﬁ 00BeM I[P HOPMAJIbHBIX YCIIOBUAX. Brruucnenue
o0BeMa Ol'IpCI[CJ'IGHHOﬁ MacCChbI F8.3006p3.3H01"O BemiecTBa. HaxoxxaeHne Macchl DIeMeHTa 110
HM3BECTHOM Macce CJI0KHOro BenlecTBa HaxokaeHne Macchl CI0XKHOTO BEIIECTBA 110 3aJaHHOM
Macce 3JeMeHTa. Y CIIOKHEHHBIC 3aJa4H.

3. Pacuersbl, CBSI3aHHBbIE C HCIO0JIb30BAHHEM IIJIOTHOCTEH, OTHOCUTEIBHBIX IVIOTHOCTEH
ra3os (3 yaca)

BrlunciaeHne OTHOCUTENBHOM IJIOTHOCTH T'a30B 110 OTHOCHUTEIIBHOM MOJ'IGKy.]'ISIpHOfI Macce UJIn
OTHOCHUTEJIBHOM MOJ'IGKynSIpHOfI MAacChl II0 OTHOCHUTEIbHOHN IIIOTHOCTHU Ir'a3o0B.

HaxosxeHue mIioTHOCTH T'a30B.
4. Cmecu. PactBopsbl. Kpucramioruaparsl (4 yaca)

MaccoBsie 1 00bEMHEIC J0JIM KOMIIOHCHTOB CMCCHU (paCTBopa). PaCTBOPI/IMOCTB. PacueTts Ha
OCHOBC Fpa(bI/IKOB pPacTBOPUMOCTHU BCIICCTB B BOJIC. HpI/ITOTOBHCHI/IC pacTBOPOB C 3aJlaHHOH
MacCcoBO Jojiei PacTBOPCHHOT'O BCIICCTBA. BLI‘-II/ICJ'ICHI/I}I, CBA3aHHBIC C p8.36aBJ'IeHI/IeM,



BBIIIAPUBAHUEM U CIIMBaHHUEM pacTBOpoB. Kpucramioruaparsl. MaccoBast 10st
KPUCTAJIIIM3aLIMOHHOMN BOJIbI B KPUCTAJIOTHpATE.

5. BelunciieHHMsl 10 YPABHEHUAM XUMHYecKoii peakuuu (12 yacoB)

3aKOoH COXpaHEHHUsI Macchl BemecTBa. PaccraHoBKa KO (GHUIIMEHTOB B yPaBHEHUSX PEAKIIHU.
Pacuersl 10 ypaBHEHUSM XMMHUYECKUX peakluid. Beruncnenue maccol (00beMa,

KOJIMYECTBA BEIIECTBA, YKCIIA YACTUIL) UCXOAHOTO WJIH MOJyYEHHOTO BEIIECTBA IO YPABHEHHIO
peakiny, ecliv u3BecTHa Macca (00beM, KOJIMUECTBO BEIIECTBA, YUCIIO YACTHUIL) APYroTO
BemiecTBa. Pacyersl Mo ypaBHEeHHAM peakuuid, KOT1a OJJMH U3 KOMIIOHEHTOB COJICPKUT MPUMECH
(wmm HaxoAMTCS B pacTBOpe). Pemenne 3a1a4 Ha mocienoBaTelbHbIe Peaknuy. 3a1a4i Ha
oTIpe/ieNieHne KOJIMYECTBEHHOTO COCTaBa cMecH. Perienne 3a1a4 Ha mapajuiesibHbIe PeaKInu.
AnHanu3 ycioBHs 331a4d ¥ BBIOOP ONTUMAIBHOTO CII0c00a €€ pereHusl.

6. PacueTbl HO TepMOXMMHMYECKHM ypaBHeHUsIM (2uyaca)

TennoBoii a3 ekt peakiuu. Beraucienne Ha 0CHOBETEPMOXUMUYECKOTO YpaBHEHUS
KOJIMYECTBA TOTJIOMIEHHON TETJIOTHINIO U3BECTHON MacCce OJTHOTO U3 Pearupyrommx
BelecTB. Haxosx1eHne Macchl pearupyroux BeIEecTB, €ClIM U3BECTHO, KAKOE KOJINYECTBO
TETUTIOTHI BBIJICTHIIOCH B TAHHOM PEaKIInu.

7. BaxkHeiiMe KJIacchl HEOPraHUYECKUX COeIMHeHUuil (2 yaca)
I'eneTnueckas cBsI3b MEXK1y OCHOBHBIMH KJIaCCaAMH HEOPTAaHMYECKUXCOETUHECHUM.

8. Utorosoe 3ansaTue (1 yac)

YuyeOHo-MeToAuYecKoe odecrneueHmue

1. 1.IIporpamma kypca xumuu 1is 8-11 kmaccoB oOmieoOpa3oBaTeNbHBIX YUPEKIACHHI.
2. Xomuenko N.I'. «Penrenue 3ama4 nmo xumuu 8-11 kmaccer», M., 2008,

3. A. E. TemupOynatoBa. «COOpHHUK 3a7a4 U YIIPAXXHEHUH 0 XUMUU IS 8 Ki1accay.

4. O.A. bouapaukoBa «Yuumcst pemath 3a1a4n 8-11 kmacey, Bonrorpan, 2017.
5

5.0.C. TI'abpuensn, 1.B. Pemeros, N.I'. OctpoymoB «3aauu 1o XUMHH U CITOCOOBI UX
pemenus» M., [Ipoda, 2004.

6. W.H. Hosommnckuii, H.C. HoBommnackas «THIBI XUMUYECKHUX 3a/1a4 M CIIOCOOBI UX
pewenus. 8-11 kimacc, M. 2006.

7. Anamosuu T.II. BacunbeBa I'.M. “COOpHHK OJIMMITHAIHBIX 33724 110 XUMHH .
8. bympymxaxk I1. “3amaun no xumun.
9. Epoxun FO.M.; ®posnos B.U. “CoopHUK 33124 U YIIPAKHEHUHA IO XUMUK.

10. “KoHTpobHbIe U TPOBEpOYHbIE paboThI O XuMuHK 8§ kiacc” K yueonuky O.C.
I'abpuensna “Xumus — 8 kiacc”.

11. Ky3menko H.E., Epémun B.B. “2500 3anau ¢ permenuem”.
12. Iurosuu U.K.; [Ipotacos I1.1. “MeTouka pemieHus: pacu€THBIX 3aJa4 M0 XUMUH .

13. Xomuenko N.I". “COopHHUK 3a/1a4 ¥ YIPAXKHEHUH M0 XUMHH JUI1 HEXUMHUUECKUX
TEXHUKYMOB”.

14. Xomuenko I'.I1. “3agaun mo xumuu aj1s nocrynaromux B BY3er”.



15. A6kun I'.JI. “3amgaun u ynpaKHEHHS 110 XUMUHU .

16. I'abpuensu O.C. “Xumus B TecTax, 3agadax, ynpaxHeHusx 8§ — 9 kiaccher”.

17. I'aBpyceiixo H.II. “IIpoBepounbie pabOTHI 10 HEOPraHUYECKON XUMHH &8 Ki1acc”.
18. Capunkuna E.B. Cepmiosa H./Il. “COopHUK 3a/1a4 U YIIPAXKHCHHIA 110 XUMUU .

19. Cyposuesa P.I1. “3aganus ast caMOCTOSATENFHON pabOTHI IO XUMUH B § Kitacce”.

20. H.E. Ky3nenoBa, A.H. JleBkun «3agauynuk. Xumus 8 Kiaccy.

DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE PecypChl

My.]'[BTPIMe)II/II\/’IHBIe MPE3CHTAIU 110 BCEM TEMaM IPOTrpaMMBEI Jid COIMMPOBOXKIACHUSA YPOKOB.
(Pa3zpaboTaHbl CaMOCTOSITENIBHO).

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

Martepuansl eAMHON KOJIJIEKIUU UPPOBBIX 00pa30BaTENbHBIX PECYPCOB
( http://school/collection.edu.ru )

KaJjieH1apHo - TeMaTH4YeCKO€e NJIAHHPOBAHHE

NeILII. | Tema 3aHsTHSA Jara

1. BBenenue. 3HaKOMCTBO € LIEJIIMU U 331a4aMHU Kypca, €ro CTPYKTYPOM.
OcHOBHBIE 3aKOHBI U TIOHSTUSI XUMUH.

2. BrrunciieHue 0THOCUTENBHON MOJIEKYJIIPHOM MaccChl BEIIECTBA.

3. Xumuyeckue popmyisl. HaxoxaeHre 0THOIIEHHUSI MaccC 3JIEMEHTOB 110
XUMHUYECKOH (opMyJie CI0KHOTO BELIECTBA.

4, BriBog xuMuueckux GopmMys o OTHOLICHHIO MAacC JIEMEHTOB, BXOISIINX B
COCTaB JJAaHHOTO BEIIECTBA.

5. HaxoxaeHrne MaccoBbIX J10JIeH 3JIEMEHTOB B CJIOKHOM BEIECTBE.

6. BriBog mpocreiimieit popmyIibl cOeqUHEHHS 0 MaCCOBOM /10J1€ 3JIEMEHTOB
(B %).

7. 3ajayu ¢ UCHOJIb30BAHUEM MOHATHUS «MOJIbY.

8. 3ajayu ¢ UCHOJIb30BAHUEM MTOHATHUS «MOJIbY.

9. 3aiayu ¢ UCNOJIb30BAHUEM MOHATHUS «MOJIbY.

10 PacdeTs! 1o onpeneneHnio MacCoBOM JI0JIM PaCTBOPEHHOTO BelecTBa (B%).

11. Brrunciienue mMaccbl paCTBOPEHHOTO BEILIECTBA, COAEPIKAIIETOCs B
OTIPEJEIIEHHON Macce pacTBOPa ¢ U3BECTHOM MaccCOBOM J0JIEH B %.

12. Brruncnenue macchl pacTBOPUTEINSI U PACTBOPEHHOTO BEIIECTBA JUIS

MIPUTOTOBIIEHUS OIPEIEICHHON MacChl pacTBOPA € 3aJJaHHONW MACCOBOM
noyewn ero B %.




13.

Brruncnenuns mo XuMmu4eckum YpaBHCHUAM MACC BCUICCTB 110 U3BCCTHOMY
KOJIMYCCTBY BCIICCTBA (OIIHOI‘O N3 BCTYIIAIOUIUX WJIM MTOJYYAKOIIUXCA B
pe3ynbTaTe peakium).

14, Brrunciienue Maccol MpOAyKTa PEAKIIMU, KOT1a BEIIECTBA B3AThI B BUJIE
pPacTBOPOB C U3BECTHOM MaccoBOi 0Jei (%) paCTBOPEHHOTO BEIECTBA.

15. BrrunciieHne 0THOCUTENBHOM INIOTHOCTH a30B IO OTHOCHTEIBHOMN
MOJIEKYJISIPHOM Macce (WJIM OTHOCUTENIbHOM MOJIEKYIISIPHOM Macchl
BEILECTBA 10 OTHOCUTEIBHOM MJIOTHOCTH €r0 B Ta3000pa3HOM COCTOSIHUM).

16. Brruncnenue o0bema rasa (mpu H.y.), MOJIy4aromerocs mpu
B3aMMOJICHCTBUY OIPEICIICHHBIX UCXOTHBIX BEIIECTB.

17. Brruncnenue o6bema rasa, Tpedyronierocs Ajs NoaydeHusl ONpeieIeHHON
Macchl BEIECTBA.

18. Brruncnenue o6bema raza, HE0OX0AUMOTO JJISl PEAKIIUU C OTIPEAETICHHBIM
00BEMOM JIpyroro rasa.

19. Brrurcnenue BbIXo/1a MPOAyKTa PeaKIMK B MPOIIEHTaX OT TEOPETUICCKU
BO3MOXHOTO.

20. Brrurcnenue BpIXo/1a POIyKTa PEaKIUK B MPOIIEHTaX OT TEOPETHICCKH
BO3MOYHOTO

21. PacueTsl N0 XUMHUYECKUM YpaBHEHUSIM, €CJIM OJTHO U3 UCXOJIHBIX BEIIECTB
IIAHO B M30BITKE

22. PacueTsl o XuMHUYECKUM YpaBHEHUSAM, €CIIM OJTHO U3 UCXOJIHBIX BEIIECTB
IIAHO B M30BITKE.

23. Brruncnenue maccel MpoAyKTa peakliuy MO U3BECTHOM Macce UCXOTHOTO
BEIECTBA, COJAEPIKAILETO ONPeAeICHHYI0O MacCOBYIO 10110 (B %) mpuMece.

24, Brruucnenue mMaccel MpoAyKTa peakliuy 10 U3BECTHOM MacCe NCXOIHOTO
BEIIECTBA, COAEPIKAILETO ONPEAICHHYI0O MacCOBYIO 10110 (B %) mpuMecen.

25. Pacyetsl MO0 TEPMOXUMHUYECKUM YpaBHEHUSIM

26. Pacuetsl Mo TEPMOXUMHUYECKUM ypaBHEHUSIM

27. Haxoxnaenue MosekymnsipHoit popmMysibl ra3000pa3HOro BellecTBa Ha
OCHOBAHUU €r0 OTHOCUTEIHHON MJIOTHOCTH M MacCOBOM JI0JIN 3JIEMEHTOB
(%).

28. Haxoxaenue MosekynsipHoit popMysibl ra3000pa3HOro BellecTBa Ha
OCHOBAaHUU €r0 OTHOCUTEIHHON TIIOTHOCTH M MaCCOBOM JIOJIM DJIEMEHTOB
(%).

29. Omnpenenenne MOJEKYIIpHON (GopMyITbI BEIIECTBA [0 €r0 OTHOCUTENILHON
TJIOTHOCTH U Macce Uil 00beMy MPOJAYKTOB CTOPaHUS.

30 Omnpenenenne MOJEKYIIpHON (GopMyITbI BEIIECTBA [0 €r0 OTHOCUTENILHON
TJIOTHOCTH U Macce UM 00beMy MPOJAYKTOB CTOPaHUSI.

31. KomOunupoBanHusie 3a1aun. Pernenre 3a1a4 Ha nmapajienbHbIe peaKkiiu.

32. I'enetnueckas CBs3b MEXKIY KJIacCaMU HEOPTaHMYECKUX COSAMHECHUN.




33.

I'enetnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCI[HHGHI/Iﬁ.

34.

Hrorosoe 3ausatue.




IIpunoxenune

L.BpIuncieHue OTHOCUTEJILHOH MOJIEKYJISAPHOH MACChHI

1. BeIumcINTE OTHOCHTEIBHYIO MOJICKY/SIPHYIO MacCy Cysib(ara alOMUHUS,
xumuueckas popmyna kotoporo Al(SOs)s.

Pemenue: /{1 BIYKUCICHUSI OTHOCUTEIBHOU MOJIEKYJISIPHOM MaccChl
HE0OX0IMMO CyMMHPOBATh OTHOCUTEIbHbBIE AaTOMHBIE MAacChl
3JIEMEHTOB, 00Pa3YIOIINX COeTNHEHUS:

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

OtBet: OTHOCHTENIbHAS MOJIEKYJISIpHASI Macca Cylb(ara aJTlOMUHUS

342.

1. BbIYUCIUTE OTHOCHTEIBHBIC MOJICKY/ISIPHBIC MACCHI CIICTYIOIIUX BEIICCTB!
ceproit kucinotel HSO, okcuna xenesa (I11) FeO, ruapokcuna kanbius Ca(OH),
uutpara meau (II) Cu(NOs)2, rmunepuna C3HgOs, okcuna yriepoaa (IV) COy,
azotHo# kucaoTeIHNO3z, ruapokcnaa amomunus Al(OH) 3, kapbonara
kanus KoCO:s.

1. BoluncjIeHHEe OTHONIIEHNSI MACC ATOMOB 3JIEMEHTOB B CJIOKHOM BellleCTBE

1o ero opmy.e:

1. BeluucnuTe MaccoBble OTHOLIEHHS 3JIEMEHTOB B CEPHON KUCIIOTE.
Pemenue: 3Has OTHOCUTENBHBIE AaTOMHBIE MACChI JIEMEHTOB U YHUCIIO
aTOMOB, BXOJSIIMX B COCTaB XUMHUUYECKOTO COEIUHEHHUS, MOKHO

ONpCACIINTL MACCOBBIC COOTHOIICHUA 3THUX 3JICMCHTOB!

H2S04



H:5:0=2:32:64=1:16:32

1+16+32=49

JT10 03HauaeT, 4yTo Ha 49 mac. 4. CepHOM KUCIOTHI MPUXOAUTCs 1 mac. 4.
Bonopona, 16 mac. 4. u 32 mac. 4. KUCIIOpoJa.

MaccoBbl€ 4acT MOKHO U3MEPUTH JIFOOBIMU €IUHHUIIAMH (T, KT, T).

Tax, 49 r cepHoil kucioThl cojepkat 1 r Bogoposa, 16 r cepol, 32 1

KHCJIOPOAA.

1. BeramcnuTe MaccoBbIC OTHOIICHHUS 3JIEMEHTOB B CIICIYIOIIUX BEIIECTBAX:
B Bosie H20, cepoBonopoae H2S, cynsdune xenesa (I1) FeS, okcune

yraepona (IV) CO., azotHoit kucinore HNOa.

I11. Boruucjenne MaccoBoii 10Ju dJeMeHTa (B%) mo dopmMyaaM BelecTs.

1. Ompenenute MaccoBbI€ JOJHU DJIEMEHTOB B CEPHOM KUCIIOTE U BBIPA3UTE UX B
MIPOLICHTAX.

H2S04

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

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

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

OTtBeT: MaccoBas J10J151 BOJOPOJia B CEpHOU KuciaoTe — 2%, cepbl —

33%, xkucnopoaa 65%.

1. Ompenenute MaccoOBbIE€ JOTU SJIEMEHTOB B MPOLIEHTAaX B CIEIYIOIINUX BEIIECTBAX:
azotHoi kucnote HNOs, okcuze cepsl (IV) SOz, ruapokcuae narpus NaOH,
¢docdare kanusa KsPOs, atunosom cnimpre C2HgO.

IV.PacueThl 10 ONPEIeJeHUIO) MACCOBOM J10JIM PACTBOPEHHOTr0 BemecTBa (B%).

1. B Boze o6bemom 135 M pactBopuiu coib Maccoit 15 r. Kakosa
MaccoBas J10J1s1 COJIM B JaHHOM pacTBope B % ?
aHo:
V(H20) =135 mn

comm=15r



Pewienue:

® % = (p.B. / (p — Po)) * 100%

® % comu = ?

m (p — po) = M (Boasl) + M (cosn) =
=135+15=150r.

® % = (15/150) * 100% = 10%
Otger: 10%.

1. Ilpwu BeImapuBaHUM pacTBOpa HUTpaTa Kajiusg Maccoi 50 T nmosydnian
TBepAbIi octaTok Maccol 0,5 r. KakoBa maccoBast 07151 COJIM B 3TOM
pactBope (B %).

Ortsert: 1%.

1. 150 r pactBopa comepxat 24 T caxapa. KakoBa maccoBast mos (B %) caxapa B 3TOM
pactBope?

OtBeT: 16%.

1. Nmeercs 150 r 8% pactBopa Hutpata kanus. Kakyio maccoByro 10510 B % OyaeTr uMeTh
3TOT PacTBOP, €ciiu B Hero 100aBuTh 150 r Boawr? OTBeT: 4%.

1. Nmeercs 10% pactBop cepHOi KucI0TH — Macca pactBopa 500 r. Kakosa Oynet
MaccoBasi 10J1sl CEpHOU KHCIIOThI B paCTBOPE, €CIIU 3TOT pacTBOP pa30aBUTh BOAOH
oovemom 0,5 11 ?

OtBeTt: 5%.

V.BblunciaeHne Macchl PACTBOPEHHOI0 BEIIeCTBA, COAECPKAIEroCcs B OLpeaeJeHHOM Macce
pPACTBOPA ¢ N3BECTHOM MAacCcOBOii 1oJeid B Y.

1. Ckonbko motpedyeTcs XJopuaa HaTpus (B T) U BOJBI (B M) JUIsl IPUTOTOBIICHUS
5-Ti %-r0 pacTBopa Maccoit 120 ?

aHo:
m (p-pa) =120
® % (aC)=5%
Pewrenue:

1) OmpenensieMm Maccy CoJH B pacTBOpE:



® % =(mp.B./ m(p—po)) * 100% orcroga

m (NaCl) =?

V (H20) =?

mp.B. = (m (p — po) * ©%) / 100%

m(NaCl) = 120*5 / 100% = 6 (1)

OrmpenensieM Maccy BO/JIBI:

mBoabl =Mp-pa-mp.B.=120r—6r=114r
CnenoBarenbHO, A1 IPUTOTOBJIEHUS 5-TH %-TO pacTBOpa Maccoil
120 r Hazmo B34TH 6 T xIopuaa Hatpus u 114 r Boael i 114 mn
BOJIBI.

Otger: 6 T xJI0pHIa HATPUS

114 M Boasl

2.Bemapum 500 r 7,4 % pactBopa xsopuaa kaiaus. CKOJIbKO XJIopuaa
KaJIMsl TIOJTYYUTCS U3 3TOTO pacTBopa?

OtBet: 37T

aHo:
m (p —po) =500 r
o % (KC)=17,4%
Pemenue:
® % =(mp.B./ m(p—po)) * 100 %
m (KCI) =?
m (p.B.) =(m (p — po) * ®%) / 100 %
m(KCl)=500r* 7,4 % /100 % =37 ()
OtBet: 371

1. Onpenenuts Maccy consHoi kuciaotsl B 400 T 20% pactopa ee? Otet: 80 T

1. Hwmeercs 25 r 0,5% pactBopa noBapeHHOH coau. OnpenenuTs Maccy coJid B
pacTBope.

Orser: 0,125

1. Hwmeercs 160 r 7% pactBopa HUTpaTa HaTpHsi. ONpeaeaTuTh Maccy COJIH B
pacTBope.

OrBer: 11,2T



1. Omnpenenuts Maccy ykcycHoM kuciothl B 32 r 3-x %-ro pactBopa ee. Otset: 0,96
TI.

VI.BbluncjaeHye Macchl PACTBOPUTEIS M PACTBOPEHHOI'0 BEIIeCTBA IS MPUTOTOBJIEHUS
OIpeeICHHOI Macchl PACTBOPA ¢ 3aJJaHHOH MaccOBOM JoJei ero B %.

1. Cwm. mpumep B1i1. V.

1. Ckonbko norpedyercs caxapa (B I') ¥ BOJbI (B MJI) AJisi HPUTOTOBIEHUS 8%
pactBopa maccoit 140 r ?

Otsert: 11,2 T caxapa

128,8 My BoIbI

1. Kakoii 06beM xs1opoBoiopoaa (IIpu H.y.) U BObI HOTpeOyeTcs, YTOOBI
MPUTOTOBUTH 1 JT pacTBOpa, coaepxkaiiero 10% xmopoBoaopoaa (MIOTHOCTh
pactsopa 1,05 r/em®).

Otser: motpedyercst 64,44 1 HCl u 945 mut BoibI

1. CkoaBKO MJI 3THJIOBOTO CIUPTA TIOTHOCTHIO 0,8 r/cM® HeoBXO MO JIST
npuroroienus 200 r 40% pactBopa ero.

OtBet: 100 M.

1. Kak npuroroButs 240 r 68% pacTBopa a30THON KUCIOTHI ?

OtBeT: He0OXO0UMO B3STH 163,2 T KHCIOTHI U 76,8 MJI BOJBI.

VII. 3agaun ¢ HcHnoJbL30BAHNEM HOHATHS «MOJIbY.

1. CKoJBKO MOJIE COCTABIAIOT 32 T Meau ?
aHo:
m(Cu)=32r
v(Cu) =?
Pewienue:
v=m/pu
v (Cu) = 32r / 64 r/moab = 0,5 moJ1b
Ortser: 0,5 Moab

1. Ckonbko Monelt coctaBiseT 66 r okcuaa yriueposaa (IV) ?



Otser: 1,5 MoJIb
1. Ckonpko rpammoB coaepskar 0,25 conb cepbl ?
aHo:
v(S)=0,25r
m(S)="2?
Pewienue:
v=am/M;m=v*M
m (S) = 0,25 monpb * 32 r/Mmonb =8 T
Otser: 8T
1. CkosbKO rpaMMOB coiepkKaT 2 MOJIb CEPHOM KUCIOTHI?
Otser: 196 T
1. Ckoapko aTomMoB conepxutcs B 20 T KanbIus?
aHo:
m(Ca)=20r
N (Ca)=7?
Pewienue:
1) Beraucnsiem ckosibko MoJiet coaepxkurcs B 20 T
KaJIbIUS:
v=m/pn=20r/40 r/momnb = 0,5 MoJIb
2) BoluncrniseM 41ciI0 aTOMOB KaJlbLIUS:
1 MoJb conepkuTt 6 * 10%° aromoB
0,5 mMosb - X aTOMOB
1/05=6*10%/xx=6*102*0,5/1=3*10%
Otser: 3 * 10% atomoB
1. Ckonbko MOJIEKyI coepkutcs B 36 T BOAbI 7

Otser: 12 * 10% monexyn

VIII.BoruucjeHust 10 XMMHYECKHM VYPABHEHHSIM MAacCC BEIECTB IO H3BECTHOMY

KO0JHM4YeCTBY BellleCcTBA (0JTHOI0 M3 BCTYNAKIMIMX MJIU MOJYYAIIIUXCA B Pe3VJbTATe

peaKuun !.

1. PaccuuraiiTe Macchl HNCXOAHBIX BCIICCTB, HCO6XO,Z[I/IMLIC JJIS TIOJTYUCHU A

2,33 r cynbdara 6apus.



aHO!

m (BaSO4) = 2,33 1

m (H2SOg4) = ?
m (BaCly) =?
Pemrenue:

M (H2SO4) =1*2+32+ 16 * 4 =98 r/mob
M (BaClz) = 137 + 35,5 * 2 = 208 r/moib

M (BaSO4) =137 + 32 + 16 * 4 = 233 r/mob
xryr233r

H2SO, + BaCl, = BaSO4 + 2 HCI

1 Mo 1 monb 1 Mo

M=98rm=208rm=233r

Brruncnsiem maccy cepHOM KUCIOThI, HEOOXOIUMOM IS TTOTy4eHuUs

2,33 r cynbdara 6apus:

xr/98r=2,33r/233rx=2,33*98/233=0,98 (1)

Brruncnsiem maccy ximopuaa 0apusi, HEOOX0IUMOTO JIIsl TOTY4YESHUS

2,33 r cynbdara 6apus:

yr/208r=2,33r/233ry=208 *2,33/233=2,08 (r)

Otger: 0,98 T cepHOIl KHCIOTHI

2,08 r xnopuaa 6apus

2. CKOJIbKO IpaMMOB THAPOKCHA HATPUS 00pa3yeTcs IpU B3aUMOJICHCTBUU

2,3 r HaTpus C BOJAOU?

OtBeT: 41

1. CkonbKo TOHH KapOoHaTa KanbLus NOTpedyeTcs, YTOObI MOJIyduTh 224 T

OKCHa KaJIbIua?

OtBet: 400 T

1. Ckonbko CYJ'IL(baTa Mar"us 06pa3yeTc>1 npu B3aHMOJICHCTBUH 2 MOJIb OKCHIa Maraus C

M30BITKOM CEPHOM KHCIIOTHI ?



Otser: 33,1 T Tpubpomdenona u
24,3 r 6poMBOI0pOIa

1. Ha pacrtBop, coaepsxamruii 0,1 Moy peHoa, oeiicTBOBaTM OPOMHOM BOJIOM, B3STON B
n30bITKe. Kakoe BemecTBo U CKOJIBKO ero 00pa3oBasioch?

Otsert: 33,1 r Tpubpomdpenona u

24,3 r 6poMBOIOpOIA.

IX.Bpluncjaenye Macchl MPOAVKTA PEAKINH, KOIIa BEl[eCTBA B3ATHI B BH/I€ PACTBOPOB C
H3BECTHOH MaccoBoM oJei (%) pacTBOPEHHOI'0 BelecTBa.

1. BpruucanTh, CKOJIBKO HUTPATA HATPUS MOJIYUYHUTCS IIPU B3aNMOJEHCTBUN
630 kr pactBOpa, coaepxkamero 50% a30THON KHUCIOTHI, C THIPOKCHIOM
HaTpHsI.
aHo:
m (p-pa HNO3) = 630 kr
® % (HNOz) =50 %
m (NaNO3) =?
Pewienue:
1) Haxoaum maccy 4MCTO#M a30THOM KHMCIIOTHI, COACPIKAIIEHCS B paCTBOPE:
mp.B. =(m (p — po) * ®%) /100 %
m (HNOz) =630 * 50% / 100% = 315 kr
2) Ilo ypaBHEHMSIM peaklUy HAXOJAUM MacCy MOJIYy4eHHOTO HUTpaTa
HaTpHUsL:
315 kr X Kr
HNO3s + NaOH = NaNO3z + H2O
1 monb 1 MoB
m = 63 xr m = 85 kr
315kr/ 63 kr =x kr/ 85 kr x =315 * 85/ 63 xr = 425 kr
Otser: 425 kr

1. BBIYHCIUTH, CKOJIBKO 00pa3zyeTcst ocajka IMpH B3aUMOAECHCTBUH XJIOpUIa
6apust ¢ 200 r 49% pacTBOpa CepHOI KUCIOTHI.

OtBet: 2331



3.BbrunciuTsk, cKoJbKO oOpasyeTcs rugpokcua meau (I11) npu B3aumonecTsuu xjiopuaa Meau
(IT) co 160 r 40% pacTBOpa rUAPOKCUAA HATPUSI.

OrBer: 78,4 T

4.CxonpKo rpaMMOB (peHOJIsITa HATPUS TIOIYYUTCS MPH B3anMoaeiicteun ¢eHomna ¢ 20 r 10%
pacTBoOpa TMJIpOKCUIa HATpUs ?

OtBer: 5,8 T

5.BeruncnuTh Maccy coim, 00pa3oBaBLICiiCs MPU B3aUMOIEHCTBUU THIpOKcHaa Kanus co 120 T
20% pacTBOpa YKCYCHOW KHCIIOTBHI.

Otser: 59,4 1

X.Boiuucjaennue OTHOCUTEILHOM MJIOTHOCTH Ira30B 10 OTHOCUTEJILHON MOJIEKYJISAPHONR
Macce (MM OTHOCHTEJLHOH MOJIEKYJISPHOM MAacChl BeIIeCTBA 110 OTHOCHTEJILHOM
IJIOTHOCTH €ro B ra3000pa3HOM COCTOSIHHH).

1. BwuucIuTh OTHOCHUTENBHYIO TNIOTHOCTH OKcua yriaepoaa (IV) mo Bogopoy.

Pemrenue:
O (H2)=Mr CO2/MrH,=44/2=22
Ortser: [T (Hy) = 22

1. Breruuciauts OTHOCHUTCIIbHYKO MOJICKYIISIDHYIO MACCYy Ira3a, €CJIM OTHOCUTCIIbHAs
IINIOTHOCTD €I'0 IO KUCJIOPOAY paBHaA 2.

Pemenue:
J1 (O2) =Mrraza/Mr Oz ; Mr (raza) =Mr Oz * ] (02) =32* 2 =64
OtBeT: Mr (raza) = 64

1. BBIYUCIUTH OTHOCHTENBHBIE IIIOTHOCTH oKcua cepsl (IV) mo Bogopomdy, MeTany
U BO3IyXY.



Otger: I H2 = 32
JCHs=4
J Bo3d. =2,2

1. BbIYMCIUTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy ras3a, €Ciii €ro
OTHOCHTEJbHAS IIOTHOCTH 10 BO3yXY 1,5.

OtBet: Mr (Taza) = 44.

1. Bpluuciaenue o0nLemMa ra3a (mpu H.y.), HOJYVYAIIMIEr0CHd NPU B3aNMOACHCTBUM
onpeaeJeHHLIX HCXOAHLIX BeIeCTB.

1. Kaxoit 06beM Booposa (IIpH H.y.) BBLIEIUTCS IIPU B3aUMOJICHCTBUU 54 T
AIFOMHUHHUS C COJITHOM KUCIOTOH ?
aHo:
m (Al) = 54 kr
V (H2) =7
Pewienue:
S4rxn
2 Al+6 HCI =2 AICIz + 3 H>
2 moJ1b 3 MOJIb
m=54rV=672n
54r/S54r=x1n/67,2 1
x=54%672/54=672n
OtBer: 67,2 n
1. Kakoii 06beM kucnopo/ia (Mpu H.y.) BBLAETUTCS NpH pasnoxenuu 0,5
MoJb okcuaa prytu Hgo ?

OtBer: 5,6 n

3.Kakoit 06beM BOJIOpO/Ia, U3MEPEHHBIN TPU H.Y., BBIIEIUTCS, €CJIM B paCTBOP CEPHOM KHUCIOTHI,
B3SITOH B N30BITKE, MOJOXKUTH 6,5 T ITUHKA ?

OtBer: 2,24 11

4.Kakoii 00beM yIrieKUCIIOTo ra3a BelaenuTcs npu paznoxenuu 400 r kapboHaTa Kanbuus ?

OrtBer: 89,6 11



5.Kakoit 00beM BOJIOpO/Ia BBIACTUTCS TPU B3aUMOJCHCTBUU 4,6 T HATPUs C STHIIOBBIM CIIUPTOM
n

OrBer: 2,24 11

XI1.BpluucjieHne 00beMa ra3a, Tpeovionmerocsi i moJdydeHus: onpeaeJeHHoi Macchl
BCLIECCTBA.

1. Kakoii 06beM BoJ10Opo/ia (MPU H.Y.) U3PACXOAYETCS IS MIOJTHOTO BOCCTAHOBIICHUSI
28 xr xkene3a u3 okcuza xenesa (111) ?

aHo:
m (Fe) = 28 kr

V (H2) =7

Pemenue:

x M 28 kr

Fe:O3 +3H2=2Fe + 3 H20
3 MOJIb 2 MOJIb
V=672mm=112xr
xM®/ 67,2 M =28 kr/ 112 kr
x=28%672/112=16,8 M

Orger: 16,8 M°

1. Kakoii 06beM Kucaopoia, U3MEPEHHBIH MPH H.y., U3pacX0AyeTcsl Ha CKUranue 4
T cepsl ?

OtBer: 2,8 n

1. Kakoii 06beM kucnopoja (mpu H.y.) U3pacXoAyeTcsl Ha CKUTAHHE
41 r dpocopa ?

OtBet: 37 1

1. Kakoii 06vem okcuaa yrinepoaa (IV) (mpu H.y.) mornoTurcs
pacTBOPOM IHAPOKCHA KaJIbIHs, €CIIU B pe3yIbTaTe PEaKIuu
obpazoBaiock 200 T kapOoHaTa KaIbIUs ?

OrtBer: 44,8 11



1. Kakoii 00beM 3THIIeHA MOTJIOTHTCS OPOMHOM BOJOH, €CITU B
pe3ynbTaTe peakuuu 0opazoBaiock 94 r muobpomaTana ?

Otset: 11,2 1

XII.Bpluncjenue 00LeMa raza, Heo0XoIuMoro JAJs8 peakiuy ¢ onpeaeJeHHbIM 00LeMOM
APYroro rasa.

1. Kakoif 06beM KHCIOpo/ia U BO3IyXa HOTpebyercs, uTo0b! cikedpb 224 m°
okcuna yriepona (II), conepsxkamero 25% mo 00beMy HETOPIOYNX
npumecen ?

aHo:
V (CO) =224 m®
® % (merop.mpum.) = 25 %

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

1) Beraucnsiem, ckospko yrctoro okcuaa yriaeposa (II1) comepxutcs B cmecu:
224 m® cmecu — 100 %

x M* uuctoro CO — 75 %

X =224 * 75% / 100% = 168 (M%)

2) OnpenenuM, Kakoi 00beM KHUCIOpOaa MOTPEOyETCs, YTOOBI CIKEUb

168 M okcuna yrnepona (11):

168 M3 x m®

2CO+02=2C02

2 mouib 1 Monb

168 M/ x M3 = 2 monb / 1 Monb

x =168 /2 = 84 m® (npu HEM3MEHHOM JIaBJIEHHH 00BEMbI PEarHPYIOMIUX U 00Pa3yIONIUXCs [a30B
OTHOCSTCSI MEXTy COO0M KaK KOJIMYeCTBa ITUX

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

peaxiuit).

Haxonum o0beM Bo3ayxa, HEOOXOAUMBIN ISl peakiuu (B BO3IyXe

1o oovemy coaepkutcs 21% kucnopona):



100 m® Bozyxa conepskat 21 m° kucnopona,

X M° BO3/yXa cojepikaT 84 M° KHCIopoa.

100 M3/ x M3 =21 M3/ 84 > x =100 * 84 /21 = 400 >
Otser: 400 M°

1. Kakoit 06beM KHCIOpOoa OTpedyeTcs s CKUraHus 5 M° Metana ?

Ortser: 10 M°

3.Kakoii 00beM xsopa norpedyercs i mosydenus 22,4 1 xjopoBoopoaa?

Otset: 11,2 1

4.Kakoit 00peM Bo3ayxa moTpedyercs, 4ToObl Ckeub 3,4 KT cepoBoopoa’?

Ortser: 16 M°

5.B 3akpeITOM cocyne cMmemanu 8 J1 xjiopa ¢ 12 1 Bojopoia u cmech B3opBaiu. CKOIBKO
XJIOPOBOAOPO/Ia TOTydnIioch? Kakoii ra3 v CKOJIBKO €ro 0CTajJoCh B H30BITKE?

Orser: 16 1 HCl u 4 n Ho.

XIII.BpiuuciieHue BbIX0/1a MPOAYKTA PeaKIMU B MIPOLEHTAX OT TEOPEeTHYECKH
BO3MO’KHOI0.

1. Tlpwu B3aumoneiicTBuU Bogopoaa oobseMom 11,2 11 ¢ okcumom
xene3aFeO4 oO6pazoBanach xkene3o Maccoi 18 r. CKOJIbKO MPOIIEHTOB COCTABIISET
JAHHBIN BBIXOJ OT TEOPETUUYECKH BO3MOMXKHOTO ?

aHo:

V(H2)=11,2n

m (Fe mpakrt) = 18 r

ILB. % =7

Pemienue:

1) Haiinem maccy xenesa,

oOpa3oBaBIIerocs B pe3yJbTare



peaKuuu, T.€. TEOPETUYECKUI BBIXO
xKenesa:

11,2nxr

FesOs +4 H2=3 Fe + 4 H.0

4 mouib 3 MOJIb

V=896 tm=168r

11,21/89,6 n=x1/168rx=11,2* 168/ 89,6 =21 (1)
2) Haxoaum npakTUYecKuil BbIXOJ XKele3a:
21 1-100 %

181-x%x=100% *181r/211t=285,7%
Ortser: 85,7 %

1. Tlpu B3aumoneiicTBun xemne3a ¢ 10% pacTBOPOM COJSTHOM KUCTOTHI, Maccoit 20 T,
BhLIENMAIIOCH 0,5 11 BoJIopoia. Beipazure 3TOT BBIXO BOJAOPOAA B IPOIIEHTAX OT
TEOPETHUUYECKH BO3MOKHOTO.

Otset: 83 %

1. W3 140 T xokeHoi uzBecty noayunian 182 T ramenoit nzBectu. CKOIBKO
MIPOLIEHTOB 3TO COCTABJISIET IO CPABHEHUIO C TEOPETUYECKUM BBIXOJIOM ?

Ortger: 98,38 %

1. Ckoapko 3THIICHA (B J1) MOXKET OBITh MOJTY4YeHO U3 4,6 T 3TUIIOBOTO CIIUPTA, €CIIU
BBIXOJ 3THIIEHA cocTaBiigeT 90% OT TeopeTUUECKU BO3MOXKHOTO ?

Otser: 2,016 n

1. Tlpu aurpoBanuu 80 r Oenzona 66110 mosrydeHo 110 r HuTpobenszona. CKOIbKO
IPOIICHTOB 3TO COCTABJISET 110 CPABHEHUIO C TEOPETHUECKUM BBIXOJIOM ?

OtBet: 87 %

VIX.Pacuersbl 10 XMMHYECKHM VPABHEHHAM, €CJIH OJJHO M3 HCXOAHLIX BEIIECTB JaHO B
M30bITKE.

1. BpIuucnuTh, CKOJIBKO Cylb(haTa Gapus BBINAAET B 0CAA0K IPU CIMBAHUH
pPacTBOPOB, OJIMH U3 KOTOPBIX COAEPKUT 522 r HUTparta Oapus, a BTopoit — 500 T
cynbdara Kanus.

aHO.

m Ba(NOs) > = 522 1



m K2S04 =500 r

m BaSO4 =7
Pemrenue:
522t500rxT

Ba(NO3) 2 + K2SO4 = BaSO4 + H.0

1 monp 1 mons 1 monb

Mm=26lrm=174rm=233r

1) Haxoaum, CKOJIBKO MOJIeH KaXKJIOTO U3 BEIIECTB COJIEPKUTCS B pacTBOPE:
v=m/puv Ba(NOs3)2=1522r/261 r/m0ib = 2 MOJTH

v K2SO4 =500/ 174 r/mons = 2,9 MoIIb

[To ucxomHoMy ypaBHEHHUIO BUAHO, YTO OJWH MOJIL HUTpaTa Oapus
pearupyer ¢ 0JHUM MoJjeM cyibdara kanus. CieqoBaTesbHO, Cybdar
KaJvs J1aH B u30bITKe. Pacuer BemyT mo BemecTBy, KOTOPOE AaHO B
HeJoCTaTKe:

522r/261r=x1/2331Xx=>522 *233/261 =466 (T)

Otser: 466 T

1. BwuucIuTh, CKOJBKO HUTpATa HATPHUS MOJTYIUTCS TIPH B3aumoaercTBun 630 Kr
pactBopa, coaepxamero 50% azotHol kucaoTsl ¢ 170 Kr pacTBopa,
conepskariero 40% ruapokcuia HaTpusi?

Otser: 144,5 xr

1. Ckoapko Memu (B T') BOCCTAHOBHJIOCH NP B3auMoaericTBuu 24 T okcuaa meau (1)
C 5 J1 aMMHaKa, eClii peaxIysi MPOTeKalla B COOTBETCTBHH CO CIICIYIOIIMM
ypaBHCHHUEM:

3CuO+2NH3=3Cu+N2+3H0?
Otsert: 19,21

1. Ha mpamop maccoit 4 r noaeiictBoBanu 25 1 10% pacTBopa a30THON KUCIIOTBHI.
Bbrancnute 06beM 00pazoBaBIIerocs Mpu 3TOM rasa.

Ortser: 0,44 11

. Ckonbko 3¢upa (B I) 10JDKHO 00pa30BaThCs NMPU B3aUMOAEUCTBUHU 5 T 95%
1. C 0 51 95%
pacTBOpa MypaBbUHOM KUCIOTHI ¢ 7 T 92% pacTBOpa 3TUII0BOTO criupTa’?

OtBet: 80T



XV.BolunciaeHue Macchl IPOAYVKTA PEAKIMH [0 U3BECTHOM MACCEe MCXO0THOI'0 BelleCTBA,
CcoIepIKALIEero onpeaeJJeHHYI0 MAaCCOBVIO 10J110 (B %) npuMeceii.

1. CxoJIbKO TOHH OKCHJA KaJIbIUsl MOKHO NOTy4nuTh U3 500 T U3BECTHSIKA,
coaepxariero 20% npumecei.

aHo:
m (u3BectHsika CaCOz) = 500 T
® % mpumeceii = 20 %
m(CaO) =?
Pewrenue:
1) Haxoaum, cKoJIbKO YMCTOTO KapOOHATa KaJbIHsl COAEPKAIOCh B U3BECTHSKE:
500 T — 100 %
xT—80%
x =500 * 80 /100 =400 (1)
2) Haxoauwm, CKOJIBKO TOHH OKCH/Ia KaJIBITHSI MOKHO TIOJTyduTh u3 400 T
KapOoHaTa KaJlblIHs:
400 Tt°C x T
CaCO3 — CaO + CO2
1 mosb 1 monb
Mm=100Tm=56T
400T1/100T=xT1/56TXx=400* 56 /100 =224 (T)
Otser: 224 T

1. U3 20 1 uzBectHsKa, coaepxaiero 4% npumecu, norydmwiu 12 1
rugpokcuaa Kaublus. CKOJIbKO MPOLIEHTOB 3TO COCTABIISET 110
CPaBHEHHIO C TEOPETUYECKUM BBIXOJIOM?

Ortsert: 84,45 %

1. CkomnbKo Xkene3a MOKHO MOTYYHUTh U3 232 T MarHUTHOTO JKENe3HsAKa
Fes04, coneprxkamiero 10% mpumeceid, ecinu peaxis mpoTeKaia B
COOTBETCTBHUU CO CIEAYIOIINM YPAaBHEHUEM:
FesOs +4 Ho, =3 Fe + 4 H0
Orer: 151,2T



1. Ckonbko okcuaa yriaepoaa (IV) Beygenutcs (B ) mpu o6xkure 250 r U3BECTHSKA,
coaepxariero 20% npumeceit ?

OtBet: 44,8 n

1. CkoJbKO aneTuiieHa o 00bseMy MOKHO MOJTYYIHUTh U3 51,2 Kr KapOumaa KambIus
(comepxariero 16% npumeceii) mpu B3aUMOJICHCTBUU C BOJOU ?

Otset: 15,5 M°

XVI.BoiBoa npocteiiieid popMyJabl cOeTMHEHNS [0 MACCOBOI /10J1€ 3J1eMeHTOB (B %).

1. B cocras BemiectBa Bxoaut 72,41 % sxeneza u 27,59 % xucnopona. BeiBectu
XUMUYECKYIO (hOpMYITy.

Pemenue: 1) [Ipunumaem uncio aTOMOB kele3a U Kuciaopojia 3a X u
Y, nonmygaem popmyny coenunenus FexOy.

2) Haxoaum OTHOIIIEHHE YKCel aTOMOB (UHCII0 aTOMOB BBIPA)KaeM, JIejsl MPOLIEHTHBIN COCTaB
JJIEMEHTa Ha

OTHOCHUTEJIbHYIO aTOMHYIO MaccCy 3JI€MEHTa):
x:y=72,41/56:27,59/16=1,29:1,72

3) MeHnbliee YuCIIO MPUHUMAEM 32 €IMHUIYY U HAXOJUM CJeIyiolllee OTHOLICHHE:
x:y=1:133

Uucno aToMOB JIOJIKHO OBITH LEJIBIM, IO3TOMY 3TO OTHOLIEHHE MPUBOIUM K LEJIbIM nciaam (06a
quclia yMHOXkaeM Ha 3)

x:y=3:4

OtBert: xuMuyeckas ¢popmyna gaHHoro BemiectBa Fe304.

1. U3sBectHO coemuHenue, coaepxaiiee 27,928 % docdopa u 72,07 % cepsbl.
Haiigure ero mpocreiiiryto popmyny.

Ortsert: P2Ss

1. B cocraB coequnenus Bxoaar 26,517 % xpoma, 24,525 % cepbl u
48, 958% xucnopona. OnpenennTe XUMUIECKYIO (POPMYITy JaHHOTO

BCIICCTBA U HA30BUTE €TO.

Otser: Crz (SO4) 3



1. Oxkcun conepxkut 50 % cepbl. OnpenenuTe XUMHUECKYI0 GOPMYITy TaHHOTO
OKCHJIa.

Ortser: SO2

1. Okcun conepxurt 49,6 % maprania. OnpeaenuTe XUMHIECKYI0 GOpMYyITy
JTAHHOTO OKCHJIA.

Otset: Mn2Oy

XVIIL.Haxoxaenue MoJeKvyJIapHoi GopMyJabl ra3000pa3Horo Bemecrsa Ha OCHOBAHUM €ro
OTHOCHUTEJIHLHON MJIOTHOCTH M MACCOBOI 10J1H 3J1eMeHTOB (%).

1. Haitaure MosekymsapHyto (popMyiy yriieBoa0po/ia, CoAepKaHue yriiepoaa

B KOTOpOoM coctaBiisieT 80%, a OTHOCUTENNbHAS TUIOTHOCTH TI0 BOJIOPOIY

paBHa 15.
aHo:

® % C=280

A(Hz) =15

M® yrneBogopoaa = ?

Pemenne:

O0603HaYUM YKCIIO ATOMOB YTJIEpPOJia U BOJOPpOJa uepe3 X u 'y, nosydaem Gopmyiny CxHy.
HaxonuMm OTHOIIIEHHE YHCET aTOMOB:

x:y=280/12:20/1=6,6: 20 (rne 80 u 20 — npouentHoe coaepxkanne CuH; 12 u 1 —
OTHOCHTEIIbHBIC aTOMHBIE MaCChI).

Menb1iee yrnciio npuHuMaeM 3a 1 u HaxoauM cienyromiee otHomienue 1 : 3. CrnegoBarensHo,
npocreimas Gopmyna storo yriaepoaa CHa.

YT1oObI BEISICHUTE HCTHHHYIO (1)OpMYJ'Iy YrjieBoaopoJa, HaxoAuM OTHOCUTCIIbHYHO
MOJICKYJIAPHYIO MAcCCy IO OTHOCHUTEIIbHOMN MIOTHOCTH:

JI(Hz) = Mr yr-ma / Mr Hz; Mr (yr-na) = JI(Hz) - Mr (Hz) =15*2 =30

OTtHocutenbHOM MosekysipHOil Macce 30 cootBercTBYeT popmyna C2He, KoTopas sBnseTcs
UCTUHHOM hopMysoii yrieBoaopoa.

OtBet: C2Hs

2.Haiiaure MOJieKyIsipHYIO (GOpMYITy YIIIEBOAOPO/IA, COACpKaHUE
yIiepoaa B KOTOM coCTaBisieT 75%, a OTHOCUTENbHASI INIOTHOCTH 110

kuciaopony pasHa 0,5.



OtBet: CHa

3.Ilpu ananu3se BewiecTBa HalUIK, 4TO B €0 cocTaB BXodiT 40% yraepona, 6,66 % Bogopona u
53,34 % xucnopona. Haiimute MoneKkysipHyto (JOpMYITy B Ha30BHTE 3TO BEIIECTBO, €CIIN
U3BECTHO, YTO IJIOTHOCTH €r0 MapoB 0 Bo3ayxy 2,07.

OtBet: CoH402 nimu CH3COOH

4.Yraesonopon conepxkut 88,89 % yrinepoaa. Ero minotHocTs 1o Bo3ayxy 1,862. Haiioure
MOJIEKYJISIPHYIO (POPMYITy 3TOTO yriIeBOI0POIa.

OtBet: CoHy

5.OKcnepuMEHTaNbHO YCTAaHOBIIEHO, YTO B COCTaB ra3000pa3HOro BeuiecTsa BXoasT 85,71%
yraepona u 14,29% Bonopona. OTHOCUTENBbHAS IUIOTHOCTh €0 10 BOAOPOY paBHa 14. HaiiauTte
XAMUYECKYIO (JOPMYITY TaHHOTO BEIIECTBA.

OtBet: C2Hy

XVIIL.Onpenejienre MoOJEKYJISAPHON (opMyJibLI BelecTBa o ero OTHOCUTEJILHOM
IJIOTHOCTH M MAacCe UJIM 00beMY MPOAYVKTOB CrOPAHUA.

1. Ilpu cropanuu 2,3 T BemecTBa obpasyercs 4,4 T okcuna yraepoaa (IV) u
2,7 r Boabl. OTHOCHUTEIBbHAS INIOTHOCTH ITAPOB ATOr'O BEILECTBA IO
BO3ayXy paBHa 1,59. Onpenenuts MOJIEKYIAPHYIO (GOPMYITy TaHHOTO
BEIIECTBA.

aHo:

m(B-Ba) =2,3T

m(CO2)=4,4r
m(H20)=2,7r
J(Bo3m.) = 1,59
MO B-Ba =?
Pewienue:
23r44r2,7r

X+ 02 — CO2 + H2O

Tak xak npu cropaHuu JaHHOTO BellecTBa oopasyercst okeu yriepoaa (IV) u Boga, To u3 3Toro
CIIEYET, 4TO B COCTAB JAHHOT'O BEIIECTBA BXOJAT YIVIEPO U BOJIOPOA.

Haiinem, ckonbpko rpamMmoB yriiepona coaepxar 4,4 r CO2, CTOIBKO € yriiepoJa CoAepKanoch
B BEIIECTBE:!

44rxr



CO2C44r/44r=xr1r/121

1 mosb 1 mMonb

m=4rm=12rx=12*%44/44=12r

2) Haiinem ckoJibkO rpaMMOB BOJOPOJIa COAEPXKAT 2,7 I BOJIbl, CTOJIBKO K€
BOJIOPO/JIa COJEPHKAIOCH B BELIECTBE

27rXr

HO2H2,7r/18r=x1r/21rx=2,7*2/18=0,3 (1)

1 mosb 2 MoJb

m=18rm=2r

3) Haxoaum maccy KHCIIOpo/ia, CoIep KaIlerocs: B BEIIEeCTBE:
23r—(1,2+0,3)=0,81

4) HaxouM OTHOIIIEHUE YHCEN aTOMOB:
CxHyOzX:V:2=1,2/12:0,3/1:0,8/16=0,1:0,3:0,05=2:6:1
[Tpocteitmas ¢popmyna BemectBa C2HgO

Mr (C2H6O) = 46

5) HaxoauM OTHOCUTENBbHYIO MOJIEKYJIIPHYIO MacCy UCCIIe1yeMOTo
BEIIECTBA 0 €r0 OTHOCUTENBHON MIIOTHOCTH MApoB MO BO3IYXY:

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

B nannoMm ciydae nmocteitmas ¢popmyna CoHeO siBnsieTcss HCTUHHOM.

OtBet: C2HgO

2.I1lpu cxuranuu 7,5 T OpraHMYecKoro BemecTBa oopasyercs 4,5 T BOJSHBIX
napoB u 11 r okcupaa yraepoaa (IV). Haitaure monexynsipayto Gopmyiy
3TOTO BEIIECTBA, €CIU U3BECTHO, YTO TUIOTHOCTH €r0 MapoB MO BOJAOPOIY
paBHa 15.

OtBer: HCOH mnu CH20

3.IIpu mosHOM cropaHuM yriieBoA0poa B Kuciopojie oopazosanock 0,112 1 okcuaa yriaeposa
(IV) u 0,09 r BoAbI, OTHOCUTEIBHAS TNIOTHOCTH 3TOTO YTIEBOAOPO/a 1O BO3AYXY paBHa 1,45.
Haiinute Monekynsipayto ¢popMyiy yrieBoaopo/a.

OtBet: C3Hs



4.Ilpu cropanuu yriieBojopoaa odpazoBaiics okcua yraepoaa (IV) komuaectsom 0,5 Motb u
CTOJIBKO k€ BOJibl. OTHOCHTEIbHAS IUIOTHOCTD 3TOTO YIIIEBOIOPO/a 10 a30Ty paBHa 1,5.
Haiigure MostekymsipHyio OopMyITy 3TOTO YTIIIEBOJAOPOIA.

Otset: CsHsg

5.11pu nmoaHOM Ccropanuu yrieBoaopoia oopazoBaics okcus yriepoaa (IV) kommuectsom 0,2
MOJIb ¥ CTOJIBKO ke BOAbl. OTHOCUTENbHAS IUIOTHOCTH YIIIEBOJ0PO/a MO0 KUCIOPOIY paBHA
0,875. Haiimure MosekyasipHyto (OpMYyITy YIJIEBOA0POIaA.

OtBet: CoHy



