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IHosicuuTenbHas 3anucka.

Pabouass mporpamma s51eKTHUBHOro Kypca ‘‘PelieHue THUIOBBIX pacdyeTHBIX 3a4ady IO XUMHUK
IpeJHa3HaueHa i yJaluxcs 8 KjaccoB 001eo0pa3oBaTeIbHON IIKOJbI.

CopnepxaHue Kypca BKJIIOYaeT B ce0s IpakTHUecKWe padOThl M THUIMbl PACYETHBIX 3ajad.
[Iporpamma mpegycMaTpuBaeT OBJIAJCHHE y4YallUMHUCS METOJMKOM pelleHus BCeX THUIIOB PacueTHBIX
3aJ1a4 3a 8 Kjacc, a TaKXkKe psja 3a/1ay, BhIXOAIINX 32 PAMKHU U3y4eHUs B Kypce XUMHHM § Kiacca.

Copnepxanue Kypca IpeIHa3HAu€HO Ul OBJIAZICHHUS TEOPETUYECKHMM MaTepuanoM IO XHMHH,
MPAKTUYECKUM HABBIKOM PELICHHS 3a7ad. JDTO JacT BO3MOXKHOCTD JIy4IlIe U TIy0)Xe U3y4UTh U TOHSTH
MHOTME€ XHUMHUYECKHE IPOLECChl U 3aKOHOMEPHOCTH, a TakKXKe JacT BO3MOYKHOCTh BbIpabOTaTh
3JIEMEHTApHbIN HaBBIK B PEIICHUHU 33/1a4, YTO OYEHb YaCTO HE XBATAE€T HAa ypOKax IpPH MPOXOKJIECHUU
IporpaMMbl. YCBOEGHHE METOAOB PELICHMs TUIOBBIX 33]a4 BO3MOYKHO B pe3yJbTaTe CONOCTABICHMS
CaMOCTOSITENIbHBIX PELICHUH ¢ PEeIlIeHUsIMHU, IPUBECHHBIMU B IPUIIOKEHUU.

OOyueHue 1o mporpaMme Kypca, BO3MOXKHO, IOMOXET yJalliuMCsl OCYIIECTBUTh BbIOOp Mpoduis
JUIs TOcleAyrolero oOyueHuss B CTaplIuX KiaccaX, a YYUTENIsIM JacT BpeMs JUld BbIpaOOTKHU
IIPOrpaMMHBIX HABBIKOB U YMEHUIA.

[lesib Kypca: co3laHe YCIOBHMA I (GOPMUPOBAHUS U PA3BUTHS Y YUAIUXCs HHTEPECa K XUMHUH,
J10003HATENLHOCTH, TBOPUYECKUX CIIOCOOHOCTEH, yMEHHUH M HaBBIKOB ITPOU3BOIUTH PACUETHI.

OcHogHbie 3ad0auu Kypca:

e 3aKpenuTh, CUICTEMAaTU3UPOBATh U BOZMOXKHO PACIIUPUTH 3HAHUS yYalUXCcs B 00JACTH pEeLICHUs
TUIIOBBIX PACYETHBIX 3a/1a4.

e [Ipomomxuts (popMuUpOBaTH yMEHHUS aHalW3a CHUTYallMHd, IPOTHO3UPOBAHMS ¥ HABBIKOB
HCCIIEI0BATEIbCKON AEATEIbHOCTH.

e [Iponomxuts hopMUpOBaHHE YMEHUS pelllaTh paCUeTHBIE 3a/1a4H.

 Pa3zBuBaTh yueOHO-KOMMYHHKAaTHBHOTO YMEHHSI.

o Pa3BuBaTh mo3HaBaTENbHbIE UHTEPECH], UHTEIUIEKTYaIbHbIE CIIOCOOHOCTH B IIPOLIECCE MOMCKA
pelIeHH.

o ®opMHpOBaTh WHAMBHyaJIbHBIE 00pa30BaTENbHBIE TOTPEOHOCTH (BBIOOP MpOoduis 0O0ydeHus,
BO3MOYXHOCTH M30€KaTh OLIMOOK U pa304apoBaHUs B CTapIICH LIKOJIE)

Dopmbl KOHMPOJIA:

CamocrosTenpHas paboTa ydyamuxcs Ha ypoke W Joma. B paboTe HCIONB3YIOTCS B3aMMHO U
CaAaMOKOHTPOJIb MpPH MOMOIIM OOpa3lOB pELIeHUs 3aJady U YHOPKHEHUH, JOMalIHHE KOHTPOJbHBIE
paboTHLI.

O0mas XapakTepucTUKA JOMOJTHUTEILHOI0 NMPeAMeTa.

[IporpamMma nomonHUTENBHOTO 3aHATUS JUIsl 8 Kjacca BiiIrovaer. Ha mepBbIX 3aHATHAX
paccMaTpuBalOTCsA MpaBUiIa TEXHUKUM OE30MACHOCTH B KaOWMHETe XUMHUH, PACKPBIBACTCS 3HAUYCHUE
npenMera.

Ha nmocnenyrommx ypokax 3aauyd Ha BBIYUCICHHS 1O XUMUYECKOU (hopmyie: OTHOCUTEIbHON
MOJICKYJISIPHOM MacChl, MacCOBOHM JOJIH 3JEMEHTa, COCTaBIeHHE (OPMYII BEUIECTB 1O BaJCHTHOCTH.
Jlanee pacueT mMacchl, KOJMYECTBA BEIIECTBA, 00bEMA BEIIECTBA, MOJSIPHOTO 00bEMa U OTHOCUTEIBHON
IJIOTHOCTH T'a30B IIPH H.Y.

Takxe pacyeTvl 10 YpAGHEeHUAM XUMUYECKUX peaxyutl: Macchl, 00beMa, KOJIMYeCTBa BEIECTBa
OJIHOTO M3 BEUIECTB, IO H3BECTHOMY Macchl, 00beMa, KOJIMYECTBA BEILECTBA IPyroro. 3ajadd Ha
M30BITOK OJIHOTO U3 PEarpyroIINX BEIIECTB.

Bxaroueno pemenue 3anau ¢ pacrsopamu. OBP. 3agaun Ha BbIX0OA NPOAYKTa peaKiuu.

N3ydenue pemieHns pacueTHbIX 3a/1a4 MO3BOJISET ydalieMycs TiTy00KO U3y4yuTh IpeIMeT XUMUU U
OBITH TIOJITOTOBJIEHHBIM K BbIOOPY OI'D mo mpeamery. Ocoboe BHUMaHME yAENsSeTCs MO3HABATEIbHOMN
AKTUBHOCTH YYaIIMXCsl, X MOTHBHPOBAHHOCTH K CaMOCTOSITENIbHOW yueOHOU padote. [Iporpamma
paccurTaHa B COOTBETCTBHH C y4e€OHBIM IUIAHOM ILIKOJIBI HA 34 yaca: 1 yac B HeJelNo.

Onucanue MecTa J0NOJTHUTEIBLHOIO NIpeAMeTa B y4eOHOM ILJIaHe.

[IporpaMma JOMONHUTEIBHOTO 3aHATHS pa3paboTaHa Ha OCHOBE (eaepanbHOro 0a3UCHOTO
y4eOHOro IUIaHa Juis 00pa3oBaTeNbHBIX YupexnaeHuid P®, mo yueObnuky Xumus 8 Kiacc, aBTOp:
Pyn3uruc.



B ocHoBe ocymiecTBieHus 1enell 00pa3oBaTENBbHON MPOTPaMMBbl HCIOJIB3YETCS JIMYHOCTHO-
OpPUEHTUPOBAHHbIE, T'YMaHHO-IMYHOCTHBIE, NH()OPMALIMOHHBIE TEXHOJOTUH, Pa3BUBarolee 00ydYeHUE,
y4e0OHO-TTOMCKOBAsI IEATEIbHOCTb.

[Inanupyemble pe3yibTaThbl H3yYeHUs] Y4eOHOT0 NIpeaMeTa.

Osicudaemule peynomamel:

[losyueHHbIe 3HAHUS TOJKHBI IOMOYb YYaIllUMCS

e ONPENENUTHCS B BBIOOPE WHAMBHIYAIBHBIX O0pa30oBaTeIbHBIX NOTpeOHOCTEH (Tpoduis
oOyueHus);

e HAYYHTHCS OOPAIIATHCS CO CBEPCTHUKAMH, YIUTEISIMHU, OTCTAUBATh CBOIO TOUKY 3PCHHUS;

e 3aKPENUTh NIPAKTUUECKUE HABBIKU U YMEHUS IIPU PELLICHUY 3a1a4;

e BBHITIOJHATH TBOPUECKHE 3a/IaHUS;

B npouecce obyuenusa na 3aHAmMuAx OONOJIHUMENbHO20 Kypcd ydauiuecsi Rpuodpemarom
cneoyioujee 3HaHUA:

e (hopMupYIOIIKE HAYYHYIO KapTUHY MHPA;

e MIPUMEHEHUE TEOPETHUECKUX 3HAHUIN HA MPAKTUKE PELICHUs 3a/a4;

YMEHUA:

e YMETh TNPOW3BOJUTH THUIIOBBIE PAcCUYeThl XMMHYECKUX 3a7ad, YKa3aHHBIX B IUJIAHUPOBAHUHU
COTJIACHO MPOTpamMMme, JUIs OOLIENPUHATHIX YUPEKICHUN;

e BBITIOJTHATH TBOPUYECKHE 3aJaHUS ISl CAMOCTOSITEILHOTO TIOJIYYSHHS M IPUMEHEHUS 3HAHUM.

Conepxanue Kypca.

BBenenne - 1 uac.

3HAKOMCTBO C TMIPaBWJIAMHA TEXHHWKU OC30MaCHOCTH B KaOuwHeTe XuMud. (O3HAKOMIICHHE C
MPEAMETOM XHUMHUSI, 3HAUCHHEM B )KM3HU YEJIOBEKa.

BolunciieHHe 0 XUMHYECKOii popmyJie BenlecTBa - 8 yaca.

Brruucnenue Mr - OTHOCUTENBHOM MOJIEKYJISIPHOM Macchl BelecTBa 1o ¢gopmyiie. Beruncinenue
MaccoBoii fonu (W) anementa (B %) no gopmyse BemecT. Beiuncinenne Macchbl, KOJIMYECTBO MOJIEKYJ
¢ MOMOIILIO KOJHMYECTBA BEIIECTBA. 3aJa4l C MCIIOJIb30BaHUEM ITOHATHS “Mojab”. n = m/M, n= V/Vn,
n= N/ Na. Pemenue 3a1a4 Ha MOJIIpHBIA 00bEM U OTHOCHTEIBHYIO IIJIOTHOCTH Ta30B TIPH H.Y.

BolunciieHUsl 10 XUMHWYEeCKHM YPABHEHUSIM — 7 4acoB:

BBIYHCIICHUS 110 XMMUYECKUM ypaBHEHUAM (m, V, v) BEIIECTB MO M3BECTHOMY Macce, 00bemy,
KOJIMYECTBY BEIIECTBA (OHOTO M3 BCTYIHUBIIUX WM MOJYYMBIIHUXCS B PE3YJIbTaTe PEAKIUH); PacueThl
M0 XMMHUYECKUM YPaBHEHMSIM, €CIU OJIHO M3 HMCXOIHBIX BEIIECTB JaHO B H30BITKE; BBIYUCICHHUE
TerI0BOTo 3¢ (deKTa Mo mMacce OJHOI0 M3 PEardpyRIIMX BEIIECTB, COCTABICHUE TEPMOXHUMHYECKOTO
YpaBHEHHSI [10 MacCe BEIIECTBA U TEIUIOBOMY (D (]eKTy.

BolunciieHusi, CBA3aHHbIE C PACTBOPAMM -5 YACOB:

BBIYHCIICHME MAacCOBOM JIOJIMW PACTBOPEHHOI'O BEIIECTBA B PAaCTBOPE; BBIYHCICHHE MAacChl
pacTBOPHUTENII W PACTBOPEHHOI'O BEIISCTBA IO M3BECTHOM Macce pacTBOpa M MAacCOBOHM Jioje
PacTBOPEHHOT'O BEIIECTBA; PacyeThl C MCIOJIB30BAHUEM IUIOTHOCTH PACTBOPA, PacUeThl CBSI3aHHBIE C
PacTBOPUMOCTbHIO BEIIECTBA;

BblunciieHusi, CBSI3aHHBIE ¢ MpUMecsaMu — 3 yaca.

BplunciieHre BbIX0/IA MPOJAVKTOB peakKmuu B % 0T TeopeTHYeCKH BO3MOKHOIO0 BbIX0aa — 2
yaca;

_BBIYMCJICHUE M TPOJYKTa PEAKIHUH IO H3BECTHOM M MCXOMHOTO BEIIECTBA, COJEPIKAIIYIO
onpenencHHyr0o W TIpuMeceii; BBIUMCICHHUE BBIXOJAa NPOIYKTOB peakuuu B % OT TEOPETUUYECKU
BO3MOKHOI'O BEIXO/A.

OKHCINTENBLHO-BOCCTAHOBUTEAbHBIE peakunn (OBP) -2 yaca.

Bunet OBP. Cocrasnenue ypaHenuit OBP metonom snekTpoHHOro 6anaxca.

3agaum Ha cocTaBJeHue (GOPMYJ BelIeCTB KJIACCOB HEOPTraHMYECKNX COeTHHEHHH -8 yacoB.

CocraBiieHUE€ OKCHUIIOB, KHUCJIOT, OCHOBaHHH, coneil. CoCTaBlIeHHE XUMUYECKHX PEaKIui
TCHETUYECCKUX IIETIOYEK HEOPTAaHUYECKUX COSTUHEHU.




I1. Iliianupyemble pe3yJIbTaThl H3YYECHHUS Kypca
IIpeaMeTHbIe YHUBeEpCaJIbHbIE y4eOHbIE 1eiiCTBUS

3HaTh: CIOCOOBI PEIICHHMA PA3JIMYHBIX THIIOB YCIOXKHCHHBIX 3a1a4;
OCHOBHBIC q)OpMy.HI)I " 3aKOHBI, I1IO KOTOPBIM IIPOBOJATCA paCyYCThI;
CTAaHAAPTHBIC AJITOPHUTMBI pCHICHUSA 3a1a4.

VMmeTs:: peuaTth 3aga4un MMOBBIIICHHOMN CIIOKHOCTHU PAa3JIMYIHBIX TUIIOB;
YCTKO NPCACTABIATE CYHIHOCTH OIMMCAHHBIX B 3a1a4€ IIPOLUECCOB,

BHUACTH B3AUMOCBA3b IIPOUCXOAAIINX XUMHUUICCKUX npeBpameHI/Iﬁ M U3MEHCHUM YHCIICHHBIX mapaMeTpoOB
CHUCTCMBI, OINMCAHHON B 3a4a4c,

CaMOCTOSITEJILHO COCTABJIATh THUIIOBBbIE XUMUUECKHUE 33/1a41 U OOBSCHATh UX PEIlIEHHUE; BIaIETh
XUMHUYECKON TEPMHUHOJIOTHEN;

IIOJIB30BAaTHCA CHpaBOQHOﬁ JIHTepaTypOI;'I 10 XUMHH JIJIA BI)I60pa KOJIMYCCTBCHHBIX BCIINYHUH,
H€O6XOI[I/IMI>IX AJI pCIICHUA 3a/1a4.

MeTanpeaMeTHbIe YHUBepPCAJIbHbIE yUeOHbIe TeiicTBHUS

PaboTtarh caMOCTOSTENIEHO U B TPYIIIIE;

AHanu3upoBaTh Pe3ybTaThl AIEMEHTAPHBIX UCCIIEI0BaHUH, PUKCUPOBATH UX PE3YIIbTAThI;
Bocripon3Boauts 1o namsti HHGOPMAIIKI0, HEOOXOIMMYO TS pEIICHUs YIeOHOH 3a1auH;
[TpuMeHsATh TabJIMIBI, CXEMBbI, MOJEIH JJIS TOJYYCHUS HHPOPMAITHH;

[Ipe3eHTOBaTH MOATOTOBICHHYIO HH(OPMAIIHIO B HATJISITHOM U BepOATbHOM BUJIE;
[TpuBOIUTH MPHUMEPHI B KAYECTBE JOKA3aTEIbCTBA BBIIBUTAEMbIX TIOJI0KEHHI;

BbImosHsITh yueOHbIe 331241, He UMEIOIINE OHO3HAYHOTO PEIICHHUS.

JInuHOCTHBIE YHUBEPCAJIbHbIE YYeOHbIe el CTBUS

Paznnyatsk ocHOBHEIE HPAaBCTBCHHO-3CTCTHYCCKUC IMOHATHA,

O1eHUBaTh CBOU H 9Y)KHE TIOCTYITKH;

AHaJ'II/ISI/IpOBaTB H XapaKTCPpU30BATh SMOLMOHAJIBHBIC COCTOSHUS U HyBCTBA OKPY’KAKOIINUX, CTPOUTDH
CBOM B3aMMOOTHOLICHUSA C UX YYCTOM;

O1eHUBaTh CUTYAllUH C TOYKHU 3PEHUS MTPABUJI TOBEACHUS U ITHKU;

[TposABIATH B KOHKPETHBIX CUTYALHSIX AOOPOKENATEIbHOCTh, TOBEpHUE BHUMATEIBHOCTH;
BripaxaTh m010KUTEIIBHOE OTHOIIIEHUE K MPOIECCY MTO3HAHUS;

[IposiBIIATE BHUMaHUE, YAUBIICHUE, )KeJIaHUE OOJIbIIE Y3HAT;

OneHuBaTh COOCTBCHHYIO YUSOHYIO JIEATEIIPHOCTh: CBOH JTOCTHIKEHUS, CAMOCTOSATEIHHOCTh

HpI/IMeHHTB IIpaBujia JCJIOBOTO COTPYAHUYICCTBA: CPABHUBATH PA3HBIC TOYKH 3PCHUSA; CUUTATHCS C
MHCHUECM JPYyroro 4cjioBeka, MHUIUATUBY, OTBCTCTBCHHOCTDL, IIPUYUHBI HECYAA4Y; IIPOABJIATD TCPIICHUC U
,Z[O6pO)KeJ'IaTeJ'IBHOCTB B CIIOPE, NUCKYCCHUHU, NOBCPHUC K CO6€C€I[HI/IKy.

PeI‘y.]IﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeCcTBUA



VY nepxuBaTh 1IENb ASSITEILHOCTH JI0 TIOTYYCHHUS €€ Pe3ybTara;
[InanupoBath penieHue yueOHOM 3a1a4H;

OneHuBaTh BECOMOCTh IMPUBOAUMBIX JI0KA3aTEIbCTB U paccykIeHUl (yOeIuTenbHO, JI0XKHO, UCTUHHO,
CYIIECTBEHHO, HE CYIIIECTBEHHO);

KOppeKTI/IpOBaTL ACATCIIBHOCTb: BHOCUTH U3MCHCHUS B MPOLCCC C YUCTOM BO3HHUKIIUX pr,[[HOCTGfI u
OI_HI/I6OK, HaMe4yaTh CIIOCOOBI UX YCTpaHCHUA,

OcCyuiecTBISITh UTOTOBBI KOHTPOJIb JIEATENBHOCTH («UYTO CAENAHO») U MOONEPALMOHHBI KOHTPOJIb
(«kaK BBIIIOJIHEHA KaX/1asl ONepalys, BXOAAIIas B COCTaB y4ueOHOT O IEUCTBUAY);

O1eHUBaTh PE3yIbTAThI ICATCILHOCTH,
AHanM3upoBaTh COOCTBEHHYIO padoTy;

OIIGHI/IB&TI) YPOBCHb BJIaJCHHUA TEM HJIW WHBIM yqe6HI)IM ﬂeﬁCTBHGM (OTBeanb Ha BOIIPOC «4TO s HEC
3HAIO U HE YMEIO7»).

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

BocnpuHuMaTth TEKCT ¢ yd4eTOM IOCTaBICHHOW yueOHOW 3aJauu, HAXOAWTHb B TEKCTe MH(OpPMAIHIO,
HEOOXOIUMYIO IS €€ PEIICHHS;

CpaBHUBaTh pa3Hble BUbI TEKCTA;
CocTaBiATh IIJ1aH TEKCTA;
OdopMIIATh TMATIOTNYECKOE BHICKA3bIBAHUE B COOTBETCTBUM C TPEOOBAaHUSIMU PEYEBOIO ATUKETA.

TemaTn4veckoe IJIAHUPOBAHUE

Ne n/m HauMeHoBaHuUe pa3/iejioB MPOrpaMMbl KosmmuecTBo | DieKTpOHHbBIE
4acoB (undposBbie)
oOpa3oBaTe/ibHbIE
pecypcbl
1 BBenenne 1 Bubnuotexa IIOK
https://m.edsoo.ru/7f41837¢
2 Boruuciienusi mo xumuyeckoi gopmyJie (8 8 bubnmorexa [IOK
4acoB) https://m.edsoo.ru/7f41837¢
3 Bbruucienus no YPaBHEHHUAM 7 bubnmorexa [IOK
XHUMHYeCKHX peakumid (7 yacos) https://m.edsoo.ru/7f41837¢
4 Bobrunciienusi, cCBsi3aHHbIE ¢ pacTBopamHu (5 5 bubnuorexa IIOK
‘{aCOB) https://m.edsoo.ru/7f41837¢
5 BorunciieHusi, CBsi3aHHbIe € NPUMECSIMM. 5 bu6moreka [IOK
BorunciieHue BbIX01a MPOAYKTOB PeaKkuu https://m.edsoo.ru/7f41837¢
B % oOT TeopeTrnyecKM BO3MOKHOIO
BbIX0/1a (5 yacoB).
6 OKHCJINTEIbHO-BOCCTAHOBHTEJILHBIE 2
peaxuuu (OBP)
7 3agauu Ha cocTaBjieHHe (GopMyJI BelllecTB 7 bub6nmoreka [IOK
KJIACCOB HEOPraHHYECKHX COeJIMHEeHH il https://m.edsoo.ru/7f41837¢
Htoro 35



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KanennapHo-reMaTnyeckoe nJiaHUPOBaHHe

Kypca «PelieHne TEKCTOBLIX PAaCYETHBIX 3a/1a41 B XUMHUHN»

(1yuac B Henenro, Bcero 34 yacon)

JIeKTPOHHbIE
Koaunuec | Buanl (undp OpBbIe)
No n/n | Tema TBO JaesiTelb mop
o0pa3oBareb
JacoB HOCTH
HbIE PecypcChl
Beenenue (1 yac)
[Ipeqmer XuMmuHM, 3HAYEHUE B IKU3HHU
4eJIOBEKA. [IpaBuna TEXHUKHU Bu6mnorexa [{OK
1 1 0Oe30macHOCTH B KabuHere  XMMUH. | 1 Jlexkuust | https:/m.edsoo.ru/7f
[IpaBuna oOpalleHHs ¢  XHMHUYECKOM 41837¢
MOCY/I0M.
Boruuciaenus no xumuueckoii ¢popmy.ie (8 yacon)
[IpakTuu _ LOK
9 HNOJINOTCKA
) 1 Brruncnenue } OTHOCHTEINILHOM | eckast https://m.edsoo.ru/7f
MOJIEKYJIIPHOM MacChl BEIIeCTBa JEATENbH | 41837,
OCTh
3 ) Brrurciienuss MaccoBOM JOJIM 3JIEMEHTa B 1 Pemenue BuGnorexa LIOK
COCAUHCHHUH 3a71a4
BanentHocth. HaxoxkaeHue BalleHTHOCTH Bu6muorexa LIOK
Pemenne
4 3 no ¢opmyne. Cocrasinenue (opmyisl 1o | 1 sanad https:/m.edsoo.ru/7f
BAJICHTHOCTHU A 41837c
BbI4KCIIEHUE MacChl, KOJTUYECTBO MOJIEKYII Pemenne | Prommorera LHOK
5 4 ’ 1 https://m.edsoo.ru/7f
C ITIOMOIILIO KOJIMYCCTBA BEIICCTBA 3a71a4 41837¢
3a7aud  C  WCIOJB30BAHMEM  TIOHSTHS Pemrenne | Promorexa LOK
6-8 5-7 1 . v, 3 https://m.edsoo.ru/7f
MoJb”. n = m/M, n= V/Vm, n= N/ Na 3aja4 41837¢
. bubnmoreka [TOK
Pemenn 9 Ha MOJISPHBIN BbEM H Pemenn
9 8 CLICHHC 33/l a MOIAp obne 1 CLICHUC https://m.edsoo.ru/7f
OTHOCUTEIIbHYIO TUIOTHOCTH T'a30B IIPH H.Y. 3a1a4 41837¢
BoruunciieHus mo ypaBHeHUSIM XMMH4YeCKHUX peakuuii (7 4acoB)
Teoputu | Bu6nuorexa [IOK
Brruncnenue maccbl OJHOrO H3 B TB
10 1 o HSI;:(J?I(:eTHoeIZ Mzgze oA (?r(?Beg eciI;I:C 1 4EeCKOe https://m.edsoo.ru/7f
APYT B sanatue | 41837c
Boiunciienne o0beMa OJHOTO W3 BEIECTB Pemrenue | P0morexa LOK
11 2 1 https://m.edsoo.ru/7f
10 U3BECTHOMY O00BEMY JIPYTOro BEIeCTBa 3a7a4 41837¢
PacueTnl: Maccel BemiecTBa WM oObema i 10K
HNOJIMOTCKA
12-13 | 3.4 | T@30B 1O H3BECTHOMY  KOJNHMYECTBY | , Pemenue https:/m.edsoo.ru/7f
BEII[ECTBA, Macce WU O0BEMY OIHOTO U3 3a7a4 41837¢
YYaCTBYIOIIMX B PEAKITUU BEIICCTB.
Bu6nmmoreka [IOK
14 5 3agaun  HAa  W30BITOK  OJHOrO W3 1 Pemenue https://m.cdsoo.ru/7f
pearupyromux BeiecTs. 3a7a4 41837¢
Beruucnenue TemmoBoro  addekra 1o
Macce OJHOIro us peaFI/IpyIOHII/IX BCIIICCTB. Bubnuoreka HOK
6- Pemenue
15-16 7 Cocrasnenue TEPMOXUMHUYECKOTO | 2 sana https:/m.edsoo.ru/7f
ypaBHEHHS 10 MAacce BEIECTBA U A 41837¢

TeroBomy b dekty
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Borumciienusi, cBsi3aHHbIe ¢ pacTBOpaMu (5 4acoB)

. bubnuoreka [IOK
17 1 Bremaucnenne MacCOBOM JIOJTH 1 Pemenne hitps://m.cdsoo.ru/7f
PacTBOPEHHOTO BEILIECTBA B PaCTBOPE 3amaq 41837¢
Bpiuncienue Maccel  pacTBOPUTENS U s [OK
9 NOJINOTCKaA
18 ) pacTBOPEHHOTO BEWIECTBA IO I/IiiBeCTHOI/I 1 Pemenne hitps://m.edsoo.ru/7f
Macce pacTBOpa M MaccoBOM  joJie 3amaq 41837¢
pacTBOPEHHOTO BEMIECTBA
Pacuersl ¢ wWCHmoONMB30BaHWEM IUIOTHOCTH s LOK
NOJINOTCKaA
19-21 3 pactBopa. 2 Pemerme https://m.edsoo.ru/7f
4 PacyeTnl cBsi3aHHBIE C PACTBOPUMOCTHIO 3amaq 41837¢
BCIIIECTRA.
Boruuciienusi, cBsi3aHHbIEe ¢ IpuMecsiMi. BoluuciieHHe BbIX01a NMPOAYKTOB
peakuuu B % OT TeOpeTHYeCKH BO3MOKHOI0 BbIX0/a (5 4acos).
Brluncinenue m mnpoaykTra peakuuu o s 10K
9} HNOJINOTECKA
9904 | 1.3 | W3BECTHOM M  HCXOJHOIO  BELIECTBA, | 4 Pemenne hitps://m.edsoo.ru/7f
COJACPpIKAITY IO 3a1a4 41837¢
onpeaeneHnyro W npumeceil.
Brluucnenue BpIxoAa MPOAYKTOB pPEAKIIMU Pewmere | Br0moTexa LOK
25-26 | 3-4| B % OT TEOPETUYECKH BO3MOXKHOIO | 2 https://m.edsoo.ru/7f
3amaq
BBIXO/IA. 41837¢
OxucIuTeIbHO-BOCCTAHOBUTEILHBbIE peakunu (OBP) (2 yaca)
Bubnmoreka [IOK
27 1 Bunsr OBP 1 Pewenne https://m.edsoo.ru/7f
3ajiat 41837c¢
. Bub6nmoreka [IOK
8 > CocraBnenue ypaHenut OBP meromom 1 Pemenue hitps://m.edsoo.rw/7f
3JICKTPOHHOTO OajaHca. 3amaq 41837¢
3agaunm Ha cocraBiieHHe (GOpMYJ BelIeCTB KJACCOB HEOPTraHMYeCKHX
coequHeHuii (7 yacon)
Bub6nmoreka [IOK
Pemenue
29 1 3agaun Ha OKCHUIBI 1 https://m.edsoo.ru/7f
safad 41837¢
Bubnmmoreka [IOK
Pemenue
30 2 3amayu Ha OCHOBAHHUS 1 https://m.edsoo.ru/7f
3ajiat 41837c¢
Bub6nmmoreka [IOK
Pemenue
31 3 3agaun Ha KUCIIOTEI 1 https://m.edsoo.ru/7f
3ajiat 41837c¢
Bubnmoreka [IOK
32 4 I'enernueckas CBS3b MEXIY OCHOBHEIMH 1 Pemenne hitps://m.edsoo.rw/7f
KJIacCCaMU HEOPraHWYECKUX COCIMHEHUM 3amaq 41837¢
CocraBiieHie XUMHUYECKUX peaKIII/Iﬁ 110 Bubnuoreka 1IOK
Pemenue
33 5 JaHHBIM T€HETUYECKUM nenoukam | 1 sanad https://m.edsoo.ru/7f
HEOPraHUYECKMX COEJIMHEHU. A 41837¢
bubnmoreka [IOK
34 6 Tect 1o Teme «Knaccel HEOpraHM4ecKux 1 Pewenne hits://m.edsoo.ru/7f
COCIMHEHUI 3amad 41837¢
bubnmoreka [IOK
35 7 3auyér. 1 Pemenue https://m.edsoo.ru/7f
samat | 41837¢
YMK 1o 1010/ HUTEIbHOMY 3aHATHIO 8 Kjacc.
Jlureparypa ajs y4auuxcs.
1. A. E. TemupOynatoBa. COOpHUK 3a7a4 ¥ yIpakHeHu# 1o xumuu 8§ knace. A., Mekren. 2012
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2. N.I". Xomuenko. COOpHUK 3a/1a4 M YIPKHEHUH MO XUMHUU Ui cpenHed mkoibel. M., HoBas
BoJsiHa. 2004.

3. I'.I1. Xomuenko, XuMusi 1J1d MOCTYIAOMKX B By3bl. M.: Boicias mkosna, 1985.
4. P.A.JInnun, JL.IO.Anuk6epoBa. CnpaBounuk no xumuu. M., Act-Ilpecc [Ikomna. 2002.
5. H.E. Ky3bmeHnko. Xumusi i IMIKOJIBHUKOB CTApPIIMX KJIACCOB M JUISl MOCTYIAIOUIUX B BY3bl.
M. :JIpoda,1999.
6. H.®. Ky3neuosa. 3agaunuk 8-9 Kacchl..
Jlureparypa aJis1 y4uTeJIs.
1. Cyposruesa, Panenkuii, KyspMenko, XoMueHKO, XUMHUS B IIKOJIE U JP.

Ilpunoscenue 1.
OcHoBHbIE XUMHYecKHe U (pu3nyeckne BeJJHYHHbI, GOPMY.JIbI.
1.KonyecTBO BellecTBa, MOJISIPHBII 00beM ra3oB
Onpenenenus:
MoJib — TaKoe KOJMYECTBO BEIIECTBA, B KOTOPOM COIEPKUTCA 6-10%3 MOJIEKy1 5TOro BelleCTBa.
MoJasipuasi Macca — Macca 1 MOJIb BEIlecTBa.
IMocTosinHas ABOrajapo — 4rcjio MOJIEKYJI, cojiepkalieecs B 1 MoJib J1000ro BemecTsa - 6-10%3
MousipHblii 00beM — 00beM raza KOJUYECTBOM BelecTBa | MOJIb, U3BMEPEHHBIN TIPH H.Y. — 22,4 J1/MOJIb
OTHocuTeIbHASA MJIOTHOCTH I'a3a — OTHOIIEHHE MAacChl ONPEIEICEHHOT0 00beMa raza K Macce Takoro
xe o0beMa Jpyroro rasa
3aKkoH ABOrajpo: OJMHAKOBBIE OOBEMBbI PA3IMYHBIX TA30B IMPHU OJMHAKOBBIX YCIOBHUSX COJCpIKAT
OJIMHAKOBOE YUCIIO MOJIEKYII
CaeancrBue M3 3aKOHA ABOrajpo: Mpu OJMHAKOBBIX YCJIOBHSIX | MoJib J1IO00OTO Ta3a 3aHUMAET
OJIMHAKOBBIN 00beM
3aK0H 00beMHBIX OTHOIIEHUIi: TIPH OJIMHAKOBBIX YCIOBHSIX O0OBEMBI Ta30B, BCTYMAIONINX B PEAKITUIO,
OTHOCSTCS IPYT K APYTY, a TaKkKe K 00beMaM ra3000pa3HbIX MPOIYKTOB KaK HEOOJBIINE [ENIbIE YnCiIa
BykBeHHbIE 0003HAYEHHSA:
KonnuecTBo BemecTBa — n=v
Mousipablii 00beM - Vi
Mousipras macca - M
Macca - m
Yucno monexkyn - N
[Tocrossunas ABorajpo - Na
Ob6bem — V
OTtHocCHUTENbHAS TNIOTHOCTH ra3a no apyromy razy — D
[TnoTHOCTH BelecTBa - p

Ocnosnvle ghopmynvi: n= ; = ;= ; D= ; m=p-V

Cucrema eTMHMIIL;

Macca | Kommuects | Monsipaas | O6bem MoutsipHbIi Yucno

(m) o BemectBal macca (M) | (V) o6wsem (Vm) | ABoraapo (Na)

(n)
OCHOBHas| I MOJIb /MOJIb 1 71/MOJIb 66-10%
MOJICKYJI/MOJTh

B 1000| kr KMOJIb KI/KMOJIb M M3/KMOIIB 66-10%
pa3 MOJICKYJI/MOJTh
OoJbIIe
B 1000 mr MMOJIb MI/MMOJB | MII MJI/MMOJIb 66-10%°
pa3 MOJICKYJI/MOJTh
MEHBbIIIE




2.MaccoBas 10.11.
MaccoBas /10Ji51 JIEMEHTOB B BellleCTBE.
BykBeHHbIE 0003HAYCHUS
® — MaccoBasi A0 (B AOJSAX OT LEJIOro Win B %)
Ar — OTHOCHUTEIIbHAsI aTOMHAsl Macca 3JIEMEHTa
Mr — otHOCHTENbHAI MOJICKYJIsIpHAad MacCa XUMHUYCCKOTI'O COCIMHCHU A
OcHoBHbIE (HOPMYIIBI:

0= -100%
3. MaccoBasi M 00beMHasl 10JIM1 KOMIIOHEHTOB cMecH (PacTBOpa).
BykBeHHbIE 0003HAYCHUS
® — MaccoBasi A0 (B AOJSAX OT LEJIOro Win B %)
¢ — o0ObemHas 1014 (B AOJSAX OT LIETIoro, pexke B %)
OcHoBHbIE (GOPMYJIBI:
m=p-V (p — IVIOTHOCTH BeliecTBa, V — 00beM BellecTBa)

0= -100%

0=
4.PacyeT MacCOBOI WM 00bEMHOM JI0JIM BbIX0/1A NPOAYKTA PeAKIUHA
OT TeOPEeTHYECKH BO3MOKHOIO.
Beixon mpoaykTa peakiuu OT TEOPETHYECKH BO3MOXHOTO (1)) — 3TO OTHOIIEHHE Macchl (00beMa,
KOJIMYECTBA) PEAJIbHO IOJIYYEHHOTO BEIIECTBA K €ro TEOPETHYECKH BO3MOXKHOW Macce (00nemy,
KOJIMUYECTBY), KOTOPOE PACCUUTHIBACTCS IO YPABHEHUIO XUMUYECKOU PEAKITUH.

6.Pacuyer TenioBoro 3¢ dexra peakuum.
DK30TepMHUYECKHE PEAKLIUU — IPOTEKAIOT C BBIIEICHUEM TEIUIOTHI +Q
DHJI0TEPMHUUECKHE PEaKIIUU — IPOTEKAOT C IOTJIONIEHUEM TEIIOThl —Q
Tennory peakuuu 3amMChIBalOT B KOHLIE YpPaBHEHMs, HA3bIBAIOT TEIUIOBBIM 3(()EKTOM peaxiuH,
n3mepsiercs B [k u kJDx.
Tepmoxumuyeckre ypaBHEHUS — XUMUUYECKHE YPABHEHMS, B KOTOPBIX YKa3bIBaeTCs TEIIOBOM 3(PPeKT.
JUis TEepMOXHMMHUYECKMX YpPaBHEHMH CYHIECTBYET MpPSMO IPONOPLHUOHAIbHAS 3aBUCUMOCTb MEXIY
KOJIMYECTBOM MCXOJHOT'O BEILECTBA U KOJUYECTBOM BBIIEIUBIICHCS U MOTJIOMEHHON TEIUIOTHI.

IIpuioxenne 2.

AJTOpUTM pellieHus 3a7auu
1. BuuMaTeapHO MPOYTHUTE YCIOBHS 3a1a4u 2-3 pasa.
2. Kpatko 3anummure, 4To 1aHO (M3BECTHO) MO YCJIOBHUIO 33/1a4H, YTO HAJ0 OMPEACIUTh.
3. BoisiBUTE XMMHYECKYIO CYIIHOCTD 3aJ1a4H.
4. CocTtaBbTe HEOOXOAMMBIE JUIsI pacueTa YpaBHEHHsS BCEX XMMHUYECKHX pPeakIuil uian (Gpopmyisl B
3aBUCHUMOCTH OT YCJIOBHS 3aJ1a4H.
5. Ha ocHoOBe j0rM4eckoro aHanu3a yCJIOBUA 33Jayd 3alHIINTE pacueTHbIe (GOpMYIIbl, HEOOXOAUMbIE
JUTSI €€ peleHUsI.
6. Onpenenure, Kakue €IWHUIBI MAcChl, 00beMa WJIM KOJMUYECTBA BEIIEeCTBa Haubosiee palroHAIbHO
KCIOJIb30BATh B ITAHHOM 3a/1a4e.
7. [IpoBeauTe MaTeMaTUYECKUE PACUEThI U 3AIHUIIUTE OTBET.

1. Penienue 3a1a4 0 XMMHUY€CKUM YPABHEHHUSAM.

Pacuer macchl BemjecTBa WM 0o0beMa rasza Mo M3BECTHOMY KOJMYECTBY BELIECTBAa, Macce HIIU
00BEMY OJTHOTO M3 YIACTBYIOIINX B PEAKIIMU BEIICCTB.

AJTOpPUTM pELIEHUS.
1.3anucarp «/lano»
2.CocTaBUTh ypaBHEHUE PEAKLIUU
3.Han <¢opmynamMu BemieCcTB 3amucaTh 3HAYEHHS M3BECTHBIX U HEU3BECTHBIX BEJIUYHH C
COOTBETCTBYIOIIMMHU €IUHUIIAMHU U3MEPEHHS (TOJIBKO IS YUCTHIX BelecTB). Ecnu mo ycnoBuio 3a1auun
B PEAKIIMIO BCTYMAIOT BEIIECTBA, COJIEPKAIINE MPUMECH, TO CHaJalla HYXHO ONPEICIUTh COJIepKaHNE




YHUCTOr0 BEIIECTBA; €CIM B 3a7ade HJET pedb O pacTBOpe, TO CHaJalla HY)XHO BBIYUCIUTH Maccy
PacTBOPEHHOTO BEIIECTBA.
4.ITon popMysiaMu BEIIECTB ¢ M3BECTHHIMU M HEU3BECTHBIMH BEIMYMHAMH 3aIMCATh COOTBETCTBYIOIINE
3HA4YCHUs 3TUX BCINYHNH, HaﬁILGHHBIG 110 ypaBHeHmo pCaKLII/II/I.
5.CocTaBUTh U PEUIUTH MPOTIOPIIHIO.
6.3anucarhb OTBET.

2.Pemienue 321a9 HA H30LITOK-HETOCTATOK.

Oransl peleHus:
1.3anucarb ypaBHEHUE PEAKIUH, PACCTaBUTH KOA(D(PHUIIMEHTHI.
2. Hang m mox popmyramu B ypaBHEHHH 3aIHCATh JAHHBIE TI0 YCIOBHIO U 110 YPaBHEHHUIO.
3.Haxoaum Konn4ecTBO MOMYyYUBIIETOCS BEIIECTBA M0 U30BITKY M HEJOCTATKY .
4. HaiiTu BemecTBo, UMEIOIIeeCs: B U30bITKE, PAaCCUUTATh €T0 KOJIMYECTBO (Maccy, 00beMm).
PEIIIEHHE PACYETHBIX 34/1AY 110 XHMHH (8 KJIACC)
HHCTPYKIITHOHHAA KAPTA Nel
KOJIMYECTBO BELJECTBA
3agauya: Kakomy KolmuecTBy BeliecTBa coorBeTcTByeT 1,2%10%3 aToMoB Kuciopoaa?
Jlano: Pemenue:

N(O) = 1,2*10?* atomo0B
n(0)="? n= ; Na=6*10%*1/moib

1 BapHaHT: B KaKOM KOJIMYECTBE BellecTna cogepxurcs 1,8%10%3 aromos cepedpa?
2 BAPHAHT: B KAKOM KOJIMUECTBE BelecTBa comepxkurcs 2,4%*10%3 monexyn Boab?
3apaya: Ckoibko MoJieKys coaepxutcs B 0,3 MOIb BOJbI?
Iloockaska: N = Na*n
1 BapuaHT: CKOJIbKO MOJIEKYJ] cojepkutcs B 0,5 MoJib moBapeHHOM cou?
2 BAapHAHT: CKOJIbKO aTOMOB COZEPKHUTCS B 2 MOJIb HATpuUsi?
PEIIIEHHE PACYETHBIX 34/1AY 110 XHMHH (8 KJIACC)
HHCTPYKIITHOHHAA KAPTA Neo2
MOJIAPHAA MACCA
3apaua: Uemy paBHa macca 4 MOJIb BOJbI?
Iloockaska: m = M*n; M(H,0) = 1*2+16 = 18 r/monb
1 BapuaHT: CKOJIbKO I'paMMOB BECHUT 2,5 MoJib cepHOM KuciaoTel H2SO4?
2 BapHMAaHT: KaKoBa Macca 5 MoJb yriekucnoro raza CO;?
3agaua: Kakoe konuuecTBo BeniecTBa okcuia kaiabius CaO umeer maccy 560 r?

lloockaska: n =
1 BapHaHT: KaKoe KOJIMYECTBO BellecTBa Cyabduaa anoMunus Al>S; umeer maccy 15 r?
2 BapHaHT: KaKOMY KOJIMUYECTBY BEILIECTBA COOTBETCTBYET 8 I ruapokcua Hatpust NaOH?
PEIHIIEHHE PACYETHBIX 34/1AY 110 XHUMHH (8 K/IACC)
HHCTPYKITUOHHAA KAPTA Ne3
KO/IMYECTBO BELIIECTBA. MOJIAPHAA MACCA.

n= N=Na*n m=M%*n n=

3agaua. Ckonbko Moib comepxkut 1,2%10%3 aromoB cepbl? Haiitu maccy JaHHBIX aTOMOB
CEphI.
BapuanT 1. paccunraiite KOJIMYECTBO BEIECTBA M Maccy 36*10%° monekyn okcua 6apus BaO.
BapuaHnT 2. paccuuTaiite KoimdecTBo BemiectBa u maccy 0,6 *10% monekyn GocopHO KHCIOTHI
H3POs.

3agaya. CKOJIBKO MOJIb M MOJIEKYJ conepkutcs B 28,4 T okcuaa gochopa (V) P20s?
Bapmuanr 1. ckOJIbKO MOJIb U MOJIEKYJI coaepkutcs B 12,6 r a30THOM kuciaotsl HNO3?
BapuaHT 2. CKOJIBKO MOJIb U MOJIEKYJI COJiepKuTces B 26,4 T cynbduaa xemneza FeS?

3apava. Haittu maccy 0,5 monb xsiopa. CKOJIBKO TaM COJEPKUTCS MOJIEKYJ?
Bapuanr 1. naittu maccy 0,1 mons Bomopoga. CKOJBKO COACPKUTCA MOJEKYJT B JaHHOM
KOJIMUYECTBE Bojiopoaa?



Bapuaunr 2. naittu maccy 0,3 moinpb kuciopoga. CKOJIbKO COIEPKUTCS MOJIEKYJI B JIAHHOM KOJHUYECTBE
KHciopoa’?
PEINIEHUE PACYETHBIX 3A/I1AY 110 XHMHH (8 KIIACC)
HHCTPYKITHOHHAA KAPTA Ne4d
MOJIAPHBIH OFBEM

3agaua. Kakoii 00bem (H.y.) 3aiimyT a) 0,6 Moib a30Ta; 6) 3 MoIb KUCIIOpoaa?

Tloockaska: V=Vm*n ; Vm=22,4 i1/mM0Jb
Bapuanr 1. kakoit o0bem (H.y.) 3aiimyT 0,3 MoJb cepoBogopoia?
Bapuanr 2. xakoii 00beM (H.y.) 3aliMyT 5 MOJIb XJIOPOBOAOPOIA

3agaya. CKOJIBKO MOJIb YTIIEKHCIIOTO ra3a 3aHuMaroT oobseM 5,6 11 (H.y.)?

Tloockaska: n=
Bapuanr 1. ckOJIbKO MOJIb YTapHOTO ra3a 3aHUMaroT 00beM 89,6 11 (H.y.)?
BapuaHT 2. CKOJIEKO MOJIb aMMHUaKa 3aHUMaroT oobseM 11,2 11 (1.y.)?
PEIIIEHHE PACYETHBIX 34/1AY 110 XHMHH (8 KJIACC)
HHCTPYKITHOHHAA KAPTA Ne5
KOJIHYECTBO BEL[ECTBA.
MOJIAPHASA MACCA. MOJIAPHBIH OF BEM.

n= N=Na*n m=M*n n= V=Vun*nn=

3apaua. HaiiTu konmmyecTBa BemiecTBa M mMaccy: a) 6,72 i1 (H.y.) kuciopona; 0) 4,48 n (H.y.)
xJiopa; B) 2,24 1 (H.y.) Bogopo/a.

3agava. Haiiti konmuecTBo BemecTBa 1 00beM (H.y.): a) 6 T Bogopoaa; 6) 6,4 T Kuciaopoaa; B)
8,8 I yriaekucioro rasa.

3agaya. Haiitu maccy u o6beMm (H.y.): a) 0,5 Moib a3o0t1a; 6) 2 MoJb yriieKucioro rasa; B) 0,3
MOJIb KHCTIOPO/Ia.

3agaua. HaiiTu KoaM4ecTBO BellecTBa, Maccy ¥ oobeM (H.y.): a) 12*10%° monekyn ¢ropa; 0)
3*10?* moneky asora; B) 1,8%10% monexyn xiopa;

3a6nuuea JltoboBb
MBaHoOBHa

C=RU, OU=[wnpekTop
wkonbl, O="MKQOY ™

OcTtposHoBckaa COLU™",

CN=3sa6nuueBa JltoboBb
(7 ; MBaHOBHa,

E=mou_soch@mail.ru

s noaTBeEpXXaar aToT
OOKYMEHT CBOEW
YyOOCTOBEPSIOLLLEN MOAMUCHIO
c.OcTtpoBHoe
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