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ConeprkaHue mporpaMmmbl COCOOCTBYET 3aKPEIICHUIO TEOPETUYECKUX 3HAHUM,
MOJIyYeHHBIX Ha ypokax. PebsiTa B mpoliecce peleHus 3a/1a4d y4yaTcs aHalTu3upoBaTh,
JieaTh BBIBOJIbI, IPOEKTUPOBATH AJITOPUTM PEIICHHUS 3a]a4, JOTUYECKUA MBICITHUTD.

Ilnanupyemblie pe3yabTaThl

Kpurepuu

Iloka3aTesin BIPAKEHHOCTH
KpuTepus

Cnoco0bl oTCiIeKUBAHUS
(MeTOABbI, AIMATHOCTHKH)

3HaHMUE ATOPUTMOB
peLIeHNs] OCHOBHBIX
THIIOB 33Ja4 U
IIPUMEHEHHUE UX HA
ITPAKTHKE.

YueHHK BIIaJIceT TEOPETUUECKUM
MaTepuaioM, yMEET CPAaBHUBATb,
aHaJIM3UpPOBaTh, 0000IIATh U AeNaTh
BBIBOJIbI, IPE/ICTABIIAET ce0e
MOPSIOK BBITIOJHEHUS JEUCTBUN NIPU
pELIEHNH KOHKPETHOM 3a7a4H,
ONIPEACHATH €€ THIL.

CaMocTosITeNbHBIE U
KOHTPOJIbHBIE pabOTHI,
TECThI, UHTEJUICKTYaIbHbIC
MapagOHBI.

I'oToBHOCTE 1
CHOCOOHOCTD K
B3aMMOJICCTBUIO C
JIPYTUMU JIFObMU.

VY4eHnK yMeeT CyIarh;
IIPOAYKTUBHO pa3periaet
KOH(JIMKTHBIE CUTYaLlUH, ITyOJIUYHO
IIPEACTABIIAET PE3YyJIbTAThl CBOEH
paboThI.

Pabora B rpymnne.

Coaepxanue nporpamMmbl

Paznen 1. Pacuérel mo xumuueckoit hopMysie BelecTBa
Brruncnenue konm4ecTBa BELIECTBA, MACChI BelllecTBa, 00bEMa raza. OnpezeneHue
OTHOCUTEJIBHOM IJIOTHOCTHU ra30B. Beruncnenre maccoBoii 1 00bEMHOM 107U
KOMIIOHEHTa B CUCTEME, MAaCCOBOM JIOJIH JIEMEHTa B XUMHUECKOM COCIMHECHUH.
PacuéTel mo xumudeckoit popmyiie KpUCTAIIOTUAPATA.
OCHOBHBIE TIOHATHUS: Macca, 00bEM, KOJIMYECTBO BEIIECTBA, MTOCTOSIHHAST ABOTAIpO,

OTHOCHTEJIbHAS TUNIOTHOCTh, MaccoBasi U 00bEMHASL 10JIs1, KPUCTAJUIOTHIPAT.

3HaTh: pacyE€THbIE (POPMYJIBI U1 HAXOXKACHUS KOJIMYECTBA BELIECTBA YEPE3 MACCy,
00BEM, KOIMYECTBO YacTHI] (M 0OpaTHbIE); POpMYITY AJIsI HAXO0XKICHHUS
OTHOCHUTEIFHOM MJIOTHOCTH OJIHOTO Ta3a Mo JIpyroMy; (GopMyJibl MACCOBOM U

00BEMHOM JI0JTH.

YMeTh: onpenensaTh THI 3a/1a4H, ITOJIb30BaThCS MIEPUOINICCKON TaOTUIICH.
ITonBeieHNE UTOTOB: TECT, CAMOCTOSITEIbHAS padoTa,

Paznen 2. HaxoXkJIeHHEe XUMUYECKOH (DOPMYJIBI CIIOKHOTO BEIIECTBRA.




Omnpenenenre XUMUIECKON (OPMYITBI TTO MACCOBBIM JIOJISIM 3JIEMEHTOB,
OTHOCUTEJIbHOM IIJIOTHOCTHU r'a3a, 110 IPOAYKTAM CrOPAHUS.

OCHOBHBIE MMOHATHUS: MACCOBAs JOJISI JIEMEHTA, OTHOCHUTENIbHAS IIJIOTHOCTH I'a3a 1o
JIpyromy raszy, npocTeiiias (SMIupruyecKas), MOJICKyJIsipHasi, CTpyKTypHasi (OpMyJIbl.
3HaTh: aNrOPUTMbI PEUIEHUA 3a7a4 Ha HAXOKICHHUE MPOCTEUILIEH U MOJIEKYJIIPHON
bopmyiL.

YMETh: BBIIOIHATH PACUYETHI AJIs1 HAXO0KIACHUS IPOCTEUILIEH U MOJIEKYIISIPHOU
dbopmy.

[loBe/IeHUE UTOTOB: CAMOCTOSTENIbHAS paboTa.

Pazgen 3. PacueTsl, cBsI3aHHBIE C UCIIOJIB30BAHUEM PA3IMYHBIX CITIOCOOOB

BBIP@XKEHHUSI COCTaBa PacTBOPOB

CniocoObl BBIpaKEHUS COCTaBa PACTBOPOB: «MACCOBas J0JII PACTBOPEHHOIO
BEIL[ECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTpaIlUs BeuiecTBa B pactBope». CocTan
HACBIIIEHHBIX pacTBOPOB. Pa3zbaBienue, cmemmuBanue pactBopos. [lepeBos o1HOTO
THUIa KOHLIEHTPAIUHU B Apyroii. Beraucienusi, cBsi3aHHbIE C TTIOHSITHEM
«PacTBOPUMOCTD BEIIIECTBAY.

OCHOBHBIC MMOHATHUS: PACTBOP, PACTBOPUTEIb, PACTBOPEHHOE BelIecTBO, «MaccoBas
JIOJISI PACTBOPEHHOTO BEIIIECTBAY, «MOJISIPHAs KOHIIEHTPAITU, «HACBHIIICHHBIN
pacTBOp», KOAP(OULIMEHT PACTBOPUMOCTH.

3HaTh: pacueTHbIe (HOPMYIIBI JIs1 BEIYUCICHNUS MACCOBOU JOJIM PACTBOPEHHOTO
BEIIECTBA B PACTBOPE, MOJISIpHAsE KOHIIEHTPAIUS, TNIOTHOCTh PacTBOPA.

YMeTb: BBITTOHATEH BRIYACICHUS IS HAXOXKICHUS MacCOBOH JOJM pacTBOPEHHOTO
BEIIIECTBA, MOJIIPHOM KOHIIEHTPAIIMHU BEIIECTBA B PACTBOPE ;
MIEPEBOIUTH OJMH THIT KOHIICHTPAIIMH B IPYTOi, TOTOBUTH PACTBOPHI C OTPEICTICHHOM
KOHIIEHTpAIeH, MPOU3BOIUTh BHIYUCIICHUS, CBSI3aHHBIE CO CMEIITMBAHHEM,
pa3z0aBiieHUEM PACTBOPOB, C TIOHITHEM «PAaCTBOPUMOCTD BEIIECTBAY.

[loaBeaeHNE UTOTOB: CAaMOCTOATENbHAS Pa0d0Ta, MPAKTUIECKOE 3aHATHE
«IIpuroroBieHre pacTBOpa ONpPeIeTCHHON KOHIICHTPALIUN.

Paznien 4.Pacuersl o ypaBHEHUSIM XUMHYECKUX PEAKIAM

Brruucnenne maccol (KoaMdecTBa) BEIIeCTBa Uil 00beMa ra3a 1o U3BeCTHOMY
KOJIMYECTBY (Macce) OJTHOTO U3 BEIIECTB, yUaCTBYIOIIMX B peakiuu. Beraucienue
Macchl (00beMa, KOJIMYECTBA BEIECTBA) IPOYKTA PEAKIIUH, €CIIU OJHO U3 UCXOIHBIX
BEIIECTB JIaHO B BUJE PACTBOPA C ONPEIECICHHON MACCOBOM JI0JIEH PACTBOPEHHOIO
BelecTBa. Boruncinenne maccol (00beMa, KOJIMUECTBA BEIIECTBA) MPOIYKTa PeaKiuu
0 U3BECTHOM Macce BEIIECTBA, COJIepKalllero npuMecu. Borauciienre Mmaccol
(oOBema, KOJIMYeCTBA BEIIECTBA) MPOJIYKTa MO TaHHBIM 00 MCXOJIHBIX BEIIECTBAX,
OJTHO M3 KOTOPBIX B3ATO B U30BITKE. PacyeThl 00bEMHBIX OTHOIICHHH Ta30B MPU
XUMHUUYECKUX peakuusix. Berancienne maccoBoi (00beMHOI) 1011 BbIXO/1a MPOAYKTA
pEaKIny OT TEOPETHUECKHU BOZMOXKHOTO. PacueTsl TermaoBoro agdexra XuMHIECKOM
peakuuu. OnpeaeneHue KOIMIECTBEHHOTO COCTaBa CMECH BEIEeCTB. BhunciaeHus mo
XUMUYCCKUM YPABHEHUSAM B YCIIOBHUSIX HEITOJIHOTO B3aUMOJICHCTBHUS UCXOTHBIX
BEIIIECTB.




OCHOBHBIE MOHATHSI: XUMHYECKOE YpaBHEHUE, ICXOAHBIC BEIIECTBA, TPOTYKTHI
XUMHUYECKOM peaKIuu, CTeXHuoMeTpruueckue KodPuIueH T, TeraoBoi a3 ekt
XUMHYECKOH peakiny, TePMOXUMUIECKOE ypaBHEHHE.

3HaTh: AJITOPUTMBI PEIICHUS 3a/1a4 PA3HBIX TUIIOB, pa3HBIMH CIIOCOOAMMU, CIIEIACTBUE
U3 3aKOHa ABOTAJpO; pacueTHbIEC (OPMYIIHI .

YMeTb: cOCTaBIATh YpaBHEHUS] XUMHUECKUX PEAKIIMMA U BBITIOJIHATH PACUYETHI 10
HUM.

[loxBeieHNE UTOTOB: KOHTPOJIbHAs padoTa.

Paznen 5. XuMudeckass KHHETHKA.

CkopocTh XUMHUYECKON peakIuu. XUMHUecKoe paBHOBecue. CMelIeHue
XUMHUYECKOTO PaBHOBECHSI.

OCHOBHBIC MMOHSTHS: KHHETHKA, CKOPOCTh TOMOT'€HHON pPeaKIuu, CKOPOCTh
IeTEPOreHHON PeaKIuy; KHHETHYECKOE YPaBHEHUE PEaKIINH, YCIOBHUSI, BIHUAIONINE HA
CKOPOCTb PEaKIUH , XHMHUYECKOE PABHOBECHE, YCIOBUS €T0 CMEIICHHS, KOHCTAHTa
CKOPOCTH PEaKIIUH U XUMUIECKOTO PaBHOBECHSI.

3HaTh: pacuyeTHYIO (OPMYITy CKOPOCTH PEaKITNH, MAaTEMAaTHICCKOE BBIPAKEHUE
3aKOHa JIEUCTBYIOIIUX Macc, npaswio Baut-I'opda, npunuun M. [larense.

YMeTh: MPOU3BOAUTE PACUETHI JIJIST HAXO0XKACHHUS CKOPOCTH PEAKITUH; OTIPEICIIATh
HaIlpaBJICHUE CMEIICHHS PABHOBECHSI PU U3MEHEHUH YCIOBUH 00paTUMOM pEaKITHH.

[loaBeeHUE UTOTOB: TECT.

Pazpaen 6. I'maponus coseit

[Tonstue «ruaponusy. 'uaposnu3 opraHnyecKuX U HEOPraHMYECKUX BEIIECTB.
CocraBiieHrE ypaBHEHUHN peakunil Tuaposmsa. [I[paktnueckoe 3HaYCHUE TUAPOIINA3A.

OCHOBHBI€ MMOHSTHS: TUAPOIIN3, CUIIHHBIM U CJIA0bIN AIEKTPOJIUTHL;, KUCTAs,
1ieJI04YHasl, HeUTpalibHas cpeia pacTBOpa, CTYIIEHUAThIA THAPOIIN3, HEOOPATUMBIN
THIPOJIU3, OCHOBHAS COJIb, KMCJIAst COJIb, BOJIOPOIHBIN MOKa3aTenb PH.

3HaTh: YCIOBUS CMEIICHUS TUAPOTIN3a, 3HAUYEHUE TUIPOJIN3a.

YMeTh: COCTaBIIATh YPABHEHUS PEAKIINI THAPOIN3A U MPOU3BOJAUTH PACUETHI 110
HUM.

IlonBeneHne UTOroB: TECT.

Pazgen 7.0kucnuTerHO-BOCCTaHOBUTENbHBIE peakinu. Kinaccudukanms

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN.

CocraBiieHUE ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN.
DJIEKTPOJIU3 PACIIJIABOB U PACTBOPOB JIEKTPOJIUTOB. 3HAUCHUE OKUCIUTEIIHHO-
BOCCTAHOBUTEJBHBIX PEaKIUi. PacueTsl M0 ypaBHEHUSIM OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

OCHOBHBI€ MMOHSITHS: CTETIEHb OKUCIICHUSI, OKUCIUTEIh, BOCCTAHOBUTEID,
OKHCJIEHUE, BOCCTAHOBJIEHUE, AJIEKTPOJIN3, aHOI, KaTOJ.

3HaTh: Ba)KHEHUIIIE OKUCIIMTEIIM U BOCCTAHOBHUTEIHN, MeTOAbI cocTaBiicHust OBP;
METOJI AJICKTPOHHOTO OanaHca, METOJ] TIOJypEeaKI[uii; BIUSHUE CPEIbl Ha MPOTEKAHNUE
OBP; npaktuueckoe npuMenenue OBP, snekTponn3a, 3akOHOMEPHOCTH IPOTEKAHUS
AJIEKTPOJIN3a B pACTBOPE HA aHOJAE U KaTOJE.

YMeTh: cocTaBiATh ypaBHeHUsI OBP; mpon3BoAUTE BEIYMCIEHNS 110 YPABHEHUAM
OBP.




[loBenEHKE UTOTOB: TECT.
Paznien 8. ['eHeTnueckas CBSI3b OPTaHUYECKUX U HEOPTaHUYECKUX

BEIIIECTB

['eneTnueckas CBS3b M TEHETUYECKHE PSIJIbI HEOPTAHUUYECKUX U OPTaHUIECKUX
BemiecTB. CocTaBiieHHE YPaBHEHUH XUMHUECKUX PEAKIIUNA IO OCYIIECTBICHUIO
IepEeX0/I0B.

OCHOBHBIC IOHATHS: TEHETUYECKAS CBSI3b, TCHETUIECKHUE PSJIBI, €IMHCTBO MUPA
BEILIECTB.

3HAaTh: TEHETHYECKHUE PSIBI METAIIOB, HEMETAJIOB, IEPEXOAHBIX AIIEMEHTOB,
OpPTaHUYECKUX BEIIECTB.

YMeTh: MPaKTHYECKH OCYIIECTBIISITh MEPEX0/Ibl B TEHETHUECKUX Psiiax
OpPTaHUYECKUX U HEOPTaHMUECKUX COCTMHEHUHN, COCTABIISTh TCHETUIECKHUE PSIIBL.

[TosiBeICHNE UTOTOB: CAMOCTOsITeNIbHAs padoTa.

TemaTnuecKkui mjiaH

No HanmenoBaHue pa3fenoB U TeM Ko —
/o BO nara
JacoB

1 Pacuétel mo xumudeckoit popmyiie BemecTBa (Uiu C 14
UCIIOJIb30BaHUEM (HOPMYJIbI BEIIIECTBA).

1.1 | BoluncieHue KOJIWYECTBA BEIIECTBA MO U3BECTHOU Macce (00BEMY,
KOJIMYECTBY YACTHILI).

1.2 | Boeluucnenue Macchl BelecTBa u 00béma razos (H.y.)

1.3 | OnpeneneHne OTHOCUTENBHOM MIIOTHOCTHY T'a3a U MOJIIPHOM MAacChl
M0 U3BECTHOM OTHOCHTENFHOU MJIOTHOCTH OJHOTO Ta3a Mo IPYroMy.

1.4 | Ilonstue «aoss» B xuMuu. MaccoBast U 00bEMHasI 10715
KOMITOHEHTA B CHCTEME.

1.5 | Pacuérsl no xumuueckoit popmyiie. Beruucnenne maccoBoi 1o
dJIEMEHTa B XUMHYECKOM COSIMHEHUH.

1.6 | Pacuérsl mo xXumMu4eckoi popMyie KpUCTAIIOTUAPATA.

1.7 | Beluncnenue MaccoBOM J0JM OE3BOJHOM CONH U
KPUCTAJUTH3AIMOHHON BOJIBI B KPUCTAIIIOTHIPATE.

2 Haxoxnenne XuMu4eckoit (popMyIibl CII0KHOTO BEIIECTBA. 6

2.1 | Onpenenenne npocTeuined XUMUIecKoi hopMyIIbl BEIIECTBA 10
M3BECTHBIM MAaCCOBBIM JIOJISIM DJIEMEHTOB.

2.2 | Onpenenenne MOJIEKYJISIpHON (HOPMYJIbI Ta3000pa3HOTO BEIEeCTBA

10 U3BECTHBIM MACCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCHUTEIIBHOM
IUIOTHOCTH €r0 MO JPYroMy rasy.




2.3

3.1
3.2
3.3
3.4
3.5
3.6
3.7

3.8
3.9

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.1

5.2

6.1

7.1

7.2

Onpenenenre MOJIEKYJIIPHOIM (OpMyIIbl BELIECTBA MO MPOAYKTaM
CrOpaHusl.

Pacuetsl, cBsi3aHHBIE C UCTIOJIB30BAHUEM PA3IMYHBIX CIIOCOOOB
BBIPAKEHUS COCTaBa pacTBOPOB.

CnocoObl BBIpaKEHUS COCTaBa PaCTBOPOB.

OrnpeneneHue cocTaBa HACBIILIEHHBIX PACTBOPOB.

Brruncnenne maccoBoi JOJIM U MAacChl pACTBOPEHHOTO BEIIECTBA B
pacTBope.

Brruncnenne MonsipHOM KOHIEHTPAIIMU BEMIECTBA B PACTBOPE.
[IpuroToBneHue pacTBOpa ONpeIeICHHON KOHIIEHTPAIUU.
Pa3zbaBneHne (KOHIIEHTPUPOBAHUE) PACTBOPOB.

CwmenmBaHue pacTBOPOB OJTHOTO U TOTO K€ BEIIECTBA.
CwmenmBaHue pacTBOPOB Pa3HBIX BEIIECTB MPUBOIAIIEE K
POTEKAHUIO XUMUYECKOW pEaKIUU.

[TepeBos 0AHOTO TUIIA KOHIIEHTPAIUU B IPYTOM.

Brrunciienusi, CBA3aHHBIE C TOHATUEM «PACTBOPUMOCTH BEIIECTBAY.
PacueTsl 110 ypaBHEHUSIM XUMUYECKUX PEAKIUN.

Brruucnenue maccol (KOMUeCcTBa) BEIIeCTBa 00ObeMa rasa 1o
U3BECTHOMY KOJMYECTBY (Macce) OJJHOTO U3 BEIECTB,
Y4acCTBYIOIIHNX B PEAKIIUH.

Brruucnenne maccol (00beMa, KOJIMUECTBA BEIIECTBA) MPOYyKTa
peaKkIuu, eCiu OJTHO U3 UCXOJIHBIX BEIIECTB JIaHO B BUE PacTBOpA C
ONPENETEHHON MaCcCOBOM J0JIEN pACTBOPEHHOTO BENIECTBA.
Brruucnenne maccol (00bEMa, KOJIMUECTBA BEIIECTBA) MPOTYKTa
pEeaKIMK 110 U3BECTHOM MAcCe BEIIECTBA, COAECPKALIETO TPUMECH.
Brruucnenne maccol (00beMa, KOJIMUECTBa BEIIECTBA) MPOYKTA MO
JTAHHBIM 00 UCXOJHBIX BEIIECTBAX, OJJHO U3 KOTOPBIX B3SITO B
H30BITKE.

Pacuérel 00bEeMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX PEAKITUSIX.
Brruucnenne maccoBoii (00beMHOM) 10 BBIXO/1a MMPOIYKTA
peaKkuu OT TEOPETUUECKH BO3MOXKHOTO.

Pacuets! TermoBoro agdhekra XuMUYECKON PEaKkInu.
TepmoxumMudeckre ypaBHEHHUS.

OnpeneneHre KOJMYECTBEHHOTO COCTaBa CMECH BEIIECTB.
Brrurcnenus mo XMUMHUYECKUM YPAaBHEHUSIM B YCIIOBUSIX HETIOJIHOTO
B3aUMOJICHCTBUS UCXOIHBIX BEIIECTB.

XUMHYECKAs] KUHETHKA.

CKOpOCTh XUMHYECKON PEaAKIINH.

XUMHUYECKOE PABHOBECHE.

I'maponus comen.

CocraBieHue ypaBHEHHU peakuid TUPOJI3a COJICH.
OKUCANTETHLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

CocraBieHue ypaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX
peaKunil.

Peakunu, npoTtekaroiye npu 31€KTPOIN3€e PACTBOPOB U PACIIIaBOB
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QJICKTPOJIMUTOB.

I'eneTnyeckas cBsI3b HCOPraHUM4YCCKNUX U OPraHNYCCKUX BCUICCTB.
Bzaumnbie IMPpCBpaIICHUA HCOPraHNYCCKUX BCIUICCTB. Bzaumubie
IMPCBpaIICHUA OPTraHNYCCKHUX BCIICCTB.







