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[MoAcHUTeNbHaA 3anuncka.

O6Lueobpa3oBaTensHas 06Llepa3BuBatoLlas  MporpaMMa  ecTeCTBeHHO-
Hay4HOr0 Harpas/ieHUst «TO4YKa pocTa B peLleHny 3a4ad no XMMmMmn» CocTaB/ieHa B
COOTBETCTBUM C nosiokeHuamn DdroC oCHOBHOro 06Lero obpasoBaHWs, Ha
OcHoBe lNporpamMmm OCHOBHOrO 06LLero 06paszoBaHMs No XMMmmn 1 Mporpammel Mo
xumumn gna 8-11 knaccos 06Le06pa3oBaTesibHbIX yupexaeHnin H.E. KysHewosoi,
H.H. Tapa n gp., M.BeHTaHa-I"pag, 2016

CoBpeMEHHbIi  CTaHAApPT  COAePXXaHWsi  00pa3oBaHMst MO XUMUU
npeaycMaTpvBaeT CO3AaHne YCNoBUlA AN AOCTUXKEHWUS YYaLLMMUCS CReayHoLLmnX
Lieneii: OCBOEHME OCHOBHbIX MOHATWIA M 3aKOHOB XUMWUW; OBNafeHve YMeHUSAMU
NPOV3BOANTL PacyYéTbl Ha OCHOBE XMMWYECKUX (HOPMY/ BELLECTB U YpaBHEHWIA
XUMWUYECKNX  peakuuil;  pa3BWTME  MO3HaBaTe/lbHbIX  WHTEPECOB U
VHTENNEKTyanbHbIX CMOCOGHOCTEN B MpoLecce MNPOBEAEHMS  XMMUYECKOro
3KCMeprMeHTa, CamMOCTOSITE/IbHOrO MNPUOBPETEHNsI 3HAHWIA B COOTBETCTBUAM C
BOHMKAIOLMMM  YKU3HEHHbIMM  MOTPEGHOCTAMU;  NPUMEHEHME  MOMYYeHHbIX
3HaHUIA N YMEHWIA ANs pelleHnst NPaKTUYeCKMX 3a4ady B MOBCEAHEBHOW XXU3HY;
BOCMUTAHME OTHOLUEHMSI K XUMUW KakK K OfHOMY M3 (hyHAaMEeHTa/IbHbIX
KOMMOHEHTOB €CTECTBO3HAHMS U 3/IEMEHTY 006LLEYeN0BEYECKON KyNbTYpbl.

BasuCHbIN y4ebHbIM MnaH B ero (hefepasibHO YacTu npefycmartpuBaeT
M3yyeHne Kypca XMMUK No 2 Yaca B Hefesnto B 8 knaccax. [aHHblil 06bEM YacoB He
LOCTaTodeH NS peannsauMu CTaHAapTa OCHOBHOrO 006Liero o06pa3oBaHus Mo
XvMun. OHUM 13 NOCNEeACTBUIA COKPALLLEHUS YMcia YHeOHbIX YacoB 3aK/1H04aeTcs
B TOM, UTO Y YUUTeN NPaKTUYECKN He OCTaBTCs BPeEMEHW A1 0TPabOTKM HaBbIKOB
peLleHns 3aa4, a UMeHHO 33afa4y, 06ecneumBaroLLnX 3aKpenieHe TeEOPeTUYECKNX
3HaHWIA, KOTOpble y4YaT TBOPYECKM MPUMEHATb MX B HOBOW CUTyaLUW, NOTNYECKN
MbIC/NTb, T.C. cny>at (hopmMMpOoBaHNIO KyNbTYpPO/IOT MYECKOiA
CUCTEMOOOpA3yHoLLE Napaanrmbl.

PelueHWe 3aa4 - NPU3HaHHOE CPeACTBO Pa3BUTUS TOFMUYECKOTO MbILLIIEHMS
yyallmxcs, KOTOpOe fIerko COYeTaeTcss C APYrMMK CPeacTBamMu U MpUEMaMm
06pa3oBaHMs.  BK/loueHMe  pasHbIX  3ad4a4y  NpedycMaTpuBaeT  MepeHoc
TEOPETUYECKOro MaTepuana Ha MNPaKTUKY W OCYLLECTBNSTb KOHTPO/b 3a €ro

YCBOEHMEM, a YyuyalWumcs -  CaMOKOHTPONMb, 4YTO  BOCMWUTBLIBAET  UX
CaMOCTOSATENbHOCTb B y4ebHOI paboTe.

PelleHe 3aad [0/MKHO CMOCOGCTBOBAThL LIE/IOCTHOMY YCBOEHWIO CTaHaapTa
coaepaHus 06pasoBaHMs M peanm3auuy MOCTaBNEHHbIX Lieneid. CopepkaHue
(haKyNbTaTVBHOrO Kypca COOTBETCTBYET MUHMMAaNbHbIM TPEGOBaHMAM CTaHAapTa
00pa3oBaHMs, a TakXKe COAEPXKUT HEKOTOPbIA MaTepuan Mo Yray6neHuo Kypca
XMMUM B 8 KNacce, Ha KOTOPbIA cnefyeT 06paTWTb BHUMAaHWE [/1s YCMELIHOro
n3yueHus aanee (KpUCTaNNormapathl, pas3fiMuHbie CMOCOBbl BbIPAXKEHUs COCTaBa
pacTBOpPa, pPasNMYHble CMocobbl MPUrOTOBMEHUS HEOBXOAMMOrO  PacTBOpPa;
KauyecTBEHHble peakLmn).



Kakaas TemMa cOfepXXUT HeGOnNbLUIOM TEeOpPeTUYECKWIA maTepuan, a rfaBHoe -
6ONbLLUOE KOMMUYECTBO Pa3/IMuHbIX 3adad. ATO He06X0AUMO NSt (hOPMUPOBAHMS 1
PasBMTMS  HaBbIKOB aHanIM3a, CpaBHEHMs, O060O6LLEHUs, CcaMoaHann3a W
CaMOKOHTPO/S, YMEHWIA yCTaHaBNMBATb MPUUYMHHO - CNEACTBEHHbIE CBA3M MeXay
PA3NNYHBIMK (haKTamu, YMEeHWIA 1enath BbIBO/bl, OTCTaMBATL CBOK) TOUKY 3PEHMS.

BHUMaHMIO yyalumMcst NpeaaraloTcs pasnnyHble 3aaHnst Mo COAePXKaHUo 1 Mo
C/OXHOCTW, KOTOpble TPEOYOT OT YYalyMxcs aKTMBHOW MO3HaBaTE/IbHOW
NEeSTENBLHOCTMN.

Llenn Kypca;

e CO3[aHue YCNOBWI AN peanv3aumnm MUHMMYMa CTaHapTa COAepKaHus
06pa3oBaHNs 3a KypC OCHOBHOM LLKO/bI;

» (DOPMUPOBaAHME Y YualllMXCA HaBbIKOB CaMOCTOSTENIbHOrO  peLLeHus
pacyeTHbIX 3aaa4 Mo XUMUK

0 OTpa6OTKa HaBblKOB peleHna 3aga4 U noarotoBka LUKOJ/IbBHUKOB K 6onee
FJ'Iy6OKOMy OCBOEHUIO XMMNn B CTaplnx Knaccax.

3afjaum Kypca,;

0 dopmMMpOBaTh Y y4alMXCA HaBbIKW BbIYMUCIEHWIA NO (DOPMy/am BELLECTB,
M0 XMMWUYECKNM YPaBHEHWSIM, MO CTEXNOMETPUYECKM YPaBHEHUSM;

B PacwumpuTb 3HaHWA y4yalMXcs O BO3MOXHbIX U Hambonee paumoHaIbHbIX
cnocobax peLleHuns 3agauv;

0 Pa3BMBaTb MbIC/IUTE/bHbIE MPOLIECCHI, CMOCOOHOCTM YUaLLMXCSs, CKNOHHOCTH
K peLLeHuIo 3aaay;

® YKpennsaTb UHTEPEC K NpeaMeTy.

MecTo Kypca B y4ebHOM nnaHe

4,5 yaca B Hegento/ 153 yaca B rog

TpeboBaHMA K pe3y/ibTaTamM 0CBOEHUSA MPorpammbl
JINYHOCTHBbIE:

1 B LUEHHOCTHO-OPMEHTALMOHHOMN Ccliepe:

e BOCMUTAHWE YYBCTBA TOPAOCTM 32 POCCUIACKYID XMMUYECKYID HayKy,
ryMaHu3ma, No3UTUBHOIO OTHOLLIEHMS K TPYAY, LIeNeyCTPEMIEHHOCTH;

e (hOPMMPOBaHME LIEHHOCTM 3[0POBOF0 U 6Ge30MacHOro 06pasa KW3HMK;
YCBOEHME MpaBUN  WHAMBUAYANbHOrO W KOMMEKTUBHOrO GE30MacHoro



NOBeAEHNS B Upe3BblYaHbIX CUTYyaLUAaX, YIPOXKaAOLWNX XN3HN 1 340POBbIO
nopaen;

MOHMMaHME OCOGEHHOCTU XM3HM W Tpyda B YCNOBUSX MHGOpPMAaTU3aLUM
00LLecTBa;

(hopMMPOBaHNSA TBOPHECKOTO OTHOLLIEHWSI K Npobiemam;

(hopMMpOBaHME  XUMWKO-3KOJIOTUYECKON  KYNbTypbl,  SABNAIOLENCS
COCTaBHOM 4acTbl) 3KOMOrMYEeCKOM W OO6LLei Ky/nbTypbl, W Hay4yHOro
MVPOBO33PEHNS.

2. B Tpyposoit ciepe:

® BOCMMTaHME TOTOBHOCTM K  OCO3HAaHHOMY  BbIOOPY  [JanbHenLlel

0]

0bpa3oBaTe/IbHO UK NPOJeCCUOHANIbLHON TPAeKTOPUN;

YMEHME OLEHMBaTb CUTYaLMI W OMNepaTMBHO MPUHUMATb  PELLIEHNS,
HaxoAWTb afeKBaTHble CMOCOObl MOBeeHMS 1 B3aUMOAENCTBMA  C
napTHepamu BO BPeMsi yUeBHO 1 UTPOBOIA AEATENbHOCTY;

pasBUTME TOTOBHOCTM K PELIeHW0 TBOPYECKMX 3adad, Crnoco6HOCTU
OUeHMBaTb  NPOGMEMHble  cuUTyauMn W ONepaTMBHO  MPUHMMATb
OTBETCTBEHHblE  PELUEHMSI B  Pa3/IMUHbIX  MPOAYKTUMBHbLIX  BUAaxX
nestenibHOoCTUM  (yyebHasi,  MOWCKOBO-UCCreAoBaTenbCckast,  KyoHas,
MPOEKTHas, Kpy>XKoBas 1 ap.).

passnuTne OMnbiTa  3KOJIOTMYECKN OpI/IeHTI/IpOBaHHOI7I pe(b]'IEKCI/IBHO-
OLI,EHO‘-IHOI7I n I'Ip&KTI/I‘-IGCKOVI [EATENBHOCTU B XU3HEHHbIX CUTYaUUAX.

3. B no3HaBaTe/bHOW (KOrHUTUBHOM, MHTENNEKTYaIbHO) chepe:

0

0

0

(hopMUpOBaHME YMEHWS YNPaBsTb CBOEW NO3HABATe/IbHOW AeATeNbHOCTLIO,

(hopmMMpoBaHMe MO3HABATENbHOV M WHHOPMALIMOHHOW KyNbTypbl, B TOM
uncne pasBUTUE HaBbIKOB CaMOCTOSTE/NIbHON paboThl C  Y4eOHbIMM

NocoouAMKN, KHUTaMW, AOCTYIMHbIMWA COBPEMEHHbLIMA I/IHCbOpMaLIII/IOHHbIMI/I
TEXHONOTNAMMW;

(hopMMpPOBaHME IKOMOTUYECKOTO MbILUMEHNS: YMEHUS OLEHMBATb CBOHO
[eATeNbHOCTb M MOCTYNKU APYrUX Ntofeii C TOUKU 3PEHUSt COXPaHEeHUS
OKPY>KatoLLeli cpefibl - FapaHTa XKWU3HU 1 6/1arononyuns e Ha 3emne.

® pa3BUTUE COOCTBEHHOrO LIEMIOCTHOrO MMWPOBO33PEHMUS, MOTPEBHOCTU I

FOTOBHOCTN K caM006pasoBaHmo, B TOM 4ucne W”n B pPaMKaX
CaMOCTOSITE/IbHOM [eATENbHOCTU BHE LLUKOJIbI;

MeTanpeameTHbIE:

MCMONb30BaHNE YMEHWA WM HaBbIKOB Pa3/IMyHbIX BWOOB MO3HABATe/IbHOW
NEeATeNIbHOCT, MNPUMEHEHME OCHOBHbLIX METOJO0B MO3HaHWUA (CUCTEMHO-
NH(POPMALMOHHBIA aHanu3, MOAENMPOBaHME) AN M3YUYEHUA Pas/INYHbIX
CTOPOH OKPY>KatoLen AeNCTBUTENIbHOCTMY;



CMOMb30BaHNE OCHOBHbIX VHTENNIEKTYaNbHbIX onepaLuii;
(hOpMy/IMpOBaHMEe TUMOTE3, aHaIM3 W CUHTE3, CPaBHEHWEe, O06O06LLEHME,
cucTeMaTu3alUysi, BbISIBNIEHWE MPUUMHHO-CNEACTBEHHbIX CBSA3€H, MOWCK
aHasIoroB;

YMeHWe TeHeprpoBaTh Maen 1 onpeaensiTb CPeacTBa, HeOOXoayMble ANst NX
peanunsaumu;

yMeHWe OnpefenaTb LEAM W 3afayn [esTeNnbHOCTW, BblOMpaTb CpeacTBa
peanu3auumn Lenn 1 NPUMEHsTb UX Ha NPaKTUKE;

MCMO/b30BaHNE Pa3/IMYHbIX WUCTOYHWKOB A1 MOMYYEHUSS XUMUYECKOM
NH(opMaLnK.

lNpeameTHbIE

0

0

B

yCreLLHoe 06yuyeHne B NOCNEAYOLLIMX Knaccax;
3HaHVEe OCHOBHbIX 3aKOHOB U MOHATUIA XUMUWN N UX OLIEHNBAHME;
YMeHUe NMPOBOAUTbL MPOCTEMLLINE PACUETHI;

YMEHNE OPUEHTUPOBATLCA CPean  Pas3/INUHbIX  XUMUYECKUX  pPeakuuid,
COCTaB/ISATb HEOOXOANMbIE YPaBHEHUS, OOBACHATL CBOU [AENCTBUS;

Yyallmecst J0M>KHbI 3HATh:

B

0

0

XUMUNYEeCKMe CBONCTBA pPasHbIX KacCoB HeOPraHNYeCKUX BELLECTB;
[Mpu3HaKK, YCNOBUSA U CYLLHOCTb XMMUYECKNX pPeakLuuii;
XMMNYECKY0 HOMEHKNATYPY,

OCHOBHbIE CMOCOObI peLLeHns 3aiau.

Yyaimecs A0M>KHbIYMeTb NPoM3BOAUT b pacyeThbl:

B

Mo hopmynam 1 ypaBHEHUAM peakLnii;
OnpepeneHve KOMMNOHEHTOB CMeCH;
OnpepaeneHve opmyn coeauHEHNI;
PacTBOpMMOCTW BELLECTB;

BbluncneHne o06bemMa ra3000pasHbiX BELIECTB MpPWM H.Y. W YCNOBUSIX,
OT/INYAOLLMXCS OT HOPMa/bHbIX;

Mepexof 0T 0AHOr0 CNoco6a BbIPaXKEHWSI KOHLIEHTPALIMKN K APYTOMY.



CopepXXaHune Kypca «XUMUSI B 3afadax W YNpPaKHeHUsIX» (OCHOBHble
Noaxofbl K PELLEHNIO pacyeTHbIX 3aau4)

BBegeHue. 3HAKOMCTBO C LieNsMM M 3afa4amu Kypca, ero CTpyKTypoil. OCHOBHbIE
3aKOHbI U NMOHSATUS XUMUM

1. Xvimunyeckue hopmynbi.

Xumunueckue opmynbl. 3aKOH MOCTOSHCTBA COCTaBa BelllecTBa. CoCTaBNeHME
CTPYKTYPHbIX (hOpMyn. BbIBOA XUMUYECKUX (HOPMY/: HAXOXAEHUE XMMUYECKON
(hopMy/ibl MO OTHOLUEHWIO MacC 3MEMEHTOB, BXOASALIMX B COCTaB [aHHOrO
BELLeCTBa. BbIBOA XUMUYECKUX POPMY/T MO MAcCOBbIM A0/SM 3/IEMEHTOB.

PacyeT No XMMWUYECKUM hopMynaM. BblumcieHne 0THOCUTENbHO MONEKYNSAPHOM
Macchl BellecTBa. HaxOXXAeHWe OTHOLLEHWS MacC 3/1IeMEHTOB MO XMMWUYECKOM
opMy/nie CMOXHOTO BeLLeCTBA. HaxoXAeHMe COAepXXaHUs MAcCOBbIX [0Mei
371EMEHTOB B C/I0KHOM BELLIECTBE.

2. KonuyectBo BewectBa. Ymncno Asoragpo. MonsipHaa macca. MonsipHbIia
06beM rasa.

Monb - eauHMLA M3MepeHWsi KONMM4ecTBa BellecTBa. BblumcneHve MonsipHoi
MacChl BelLlecTBa. AHaNM3 YCOBUA 3ala4un U pa3nvyHble CNOcoObl PeLleHs 3aaaul.

BbluMCieHMe KOMMYeCcTBa BELLUECTBA, COOTBETCTBYHOLLErO OMNpeaeseHHo Macce
BELLECTBA. BblUMCNEHNE MaCChbl BELLECTBA MO M3BECTHOMY KOMMYECTBY BELLECTBA
BbluMC/ieHMe uMcna aTOMOB U MOJEKYNl 4epe3 Mmaccy, 06beM U KONMYecTBO
BelliecTBa. BbluncneHne Macchl BELLECTBa, 3aHUMAOLLEr0 OMNpeAeNieHHbIi 06bem
NPy HOPMaNbHbIX YCNOBMSX. BbluncneHWe 06beMa ONpeaeneHHo Macchl
ra3006pasHOro BellecTBa. HaxoXaeHWe MacChl 3/eMeHTa MO WM3BECTHOM Macce
CMOXKHOTO BellecTBa HaxoXaeHVe Macchl C/I0XHOMO BELLECTBA MO 3aaHHO Macce
3NEMEHTA. Y COXHEHHbIe 3aauln.

3. PacueTbl, cBA3aHHbIe C WCMONb30BaHWEM MJIOTHOCTEW, OTHOCUTENbHbIX
MJIOTHOCTEN rasos.

BbluncneHme OTHOCUTENBHOW MNIOTHOCTU ra3oB Mo OTHOCUTE/TbHOW MOI'IeKyI'IFlpH0|7|

Macce W OTHOCUTENbHOM MOﬂeKyﬂFIpHOVI MacCbl M0 OTHOCWUTENbHOW MIOTHOCTM
ra3os.

HaxoxaeHne naoTHOCTY rasos.
4. Cmecu. PactBopbl. Kpuctannorugparbl.

MaccoBble M 06bEMHble [0 KOMMOHEHTOB  cMecu  (pacTBopa).
PacTBOPUMOCTb. PacueTbl Ha OCHOBE FpadiMKOB PacTBOPMMOCTM BELLECTB B BOJE.
[pUroToBNEHMe PacTBOPOB C 3afaHHO MaccoBoli [0Neii  PacTBOPEHHOrO
BELLECTBA. BbluMCneHUs, CBs3aHHble C pa3baBfeHMEM, BbiNapMBaHWEM U
C/IMBAHMEM PacTBOPOB. Kpuctannoruaparbl. MaccoBas nons
KPUCTaNINN3aLOHHON BOfbl B KPUCTANOrApaTe.

5. BbluMCNeHMA NO YpPaBHEHUSM XMMUYECKON peakLun.



3aKOH COXPaHEHMs1 MacChl BelllecTBa. PaccTaHOBKa KOA(DMULIMEHTOB B YPaBHEHUSX
peakuun. PacueTbl N0 YpaBHEHMAM XUMUYECKUX peakLmid. BbluvMcneHve Macehl
(06bemMa, KONMMYecTBa BELLECTBA, YMCMa 4acTML) MCXOAHOrO WM MOMyYeHHOro
BELLLECTBA MO YPaBHEHWIO  peakuuW, €cnM  M3BecTHa  Macca  (06bem,
KONMMYECTBO BELLECTBA, YMCMO 4acTul) [pyroro BellecTBa. PacueTbl no
YPaBHEHMAM peakuuid, Koraa OAvMH M3 KOMMOHEHTOB COAEPXWUT npumech (1nu
HaxoAMTCS B PacTBOpe). PelleHMe 3aday Ha NocneaoBaTeNbHbIE peakumn. 3agauu
Ha onpefeneHne KOMMYECTBEHHOrO CcOCTaBa CMecW. PelueHMe 3agay  Ha

napannenbHble peakunn. AHanM3 YCNOBMS 3afayn M BblIOOp OMNTMMasbHOrO
crnocoba ee peLleHus.

6. PacyeTbl HO TEPMOXNMMNYHECKNM YPaBHEHNAM.

Tennosoii ath(heKT peakuun. BblUMCNEHWE HA  OCHOBETEPMOXMMUYECKOTO
YPaBHEHWS] KOMMYECTBA MOT/IOLLIEHHOW TenNoTbINO M3BECTHOW Macce OfHOro W3
pearvpyloLmx BeLlecTB. HaxoX/aeHWe Maccbl pearvpyrlolinx BeLLIECTB, €CW
M3BECTHO, KaKoe KOMIMYECTBO TEM/OThI BbIAENNIOCh B JaHHOM peakLimu.

7. BaxkHeliLLMe KnacCbl HEOPraHNYeCKNX COeaNHEHNIA.

['eHeTnYecKasa CBA3b MEXXAY OCHOBHbLIMU Kaccamu HeOpFaHI/I‘-IECKI/IXCOG,EI,I/IHEHI/II‘/JI.
8. MIToroeoe 3aHATHeE.

Y4ebHO-TeMaTHUYECKUNIA N/aH.

NelT Tema 3aHATMA KonnyecTtBo 4Yacos dopmMa KOHTpoNA
T
o6LLee Teopus  MpakTuKa
KO/INYecT
BO YacoB
1. BeeneHue. 9 8 1
3HaKoOMCTBO C
LlengMu 1 3agadamm
Kypca, ero
CTPYKTYPOIA.

OCHOBHble  3aKOHbI
N NOHATUA XUMUW.

BbluncneHue 9 6 3
OTHOCUTE/NbHOI MOnN

eKyNIpHOMN  Macchl

BeLLeCTBa.
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Xumunyeckme
thopmynbl. Haxoxae
Hue OTHOLLIEHMSA
MaccC 3/1EMEHTOB MO
XUMUNYECKOM
(hopmyne CNOXKHOro
BELLECTBA.

BbIBOZ XMMNYECKUX

thopmyrn rno
OTHOLLEHNO ~ Macc
3/1IEMEHTOB,

BXOASLUMX B COCTaB
[@HHOTO BeLLEeCTBa.

HaxoxaeHune
MacCcoBbIX  [0/el
3/1EMEHTOB B

CNO>XHOM BeLLECTBE.

BbiBOg, npocTeliLuei
(hopmy bl
CoefJMHEHNS Mo
MacCoBOM aone
3N1emMeHTOB (B %).

KEVER]Y c
MCMONb30BaHNEM
MOHATUSA <MOJb>.

3afauu c
MCMONb30BaHNEM
MOHATUSA <MOJb>.

3ajauu c
MCMONb30BaHNEM
MOHATUSA «MO/Ib».

PacyeThl no
ornpefeneHunto
MacCOBOW 0NN

PaCcTBOPEHHOIO



11.

13.

14.

BeLecTsa (B%).

BbluncneHmne macchl
PacTBOPEHHOI 0
BELLLECTBa,
cofepxallerocs B
onpeneneHHo
mMacce pacTBopa C
N3BECTHOW
MaccoBOi fofen B
%.

BbluncneHne maccol

pacTBopuTens 7
PacTBOPEHHOI0
BeLLecTBa ans
NPUroTOBNEHNS
onpeaeneHHon

Maccbl pacTtBopa ¢
3a/]JaHHO MacCcoBOWA
nonen ero B %.

BbluncneHus no

XUMUYECKIM
YPaBHEHUAM  Macc
BELLIECTB no
N3BECTHOMY
KO/IMYECTBY

BellectBa (0A4HOrO
n3 BCTYNaroLnX
WA NOMYYatoLLnXCS
B pesynbTaTe
peakumn).

BbluncneHne macchl
MpoAyKTa peakumu,
Korga BelllecTBa
B3Tbl B BuUie
pacTBoOpoOB c
N3BECTHOW

MacCOoBOM [onen
(%) pacTBOpeHHoro
BeLLlecTBa.

9

9



15.

16.

17.

18.

19.

BbluncneHune
OTHOCUTE/bHOM
NNOTHOCTK rasoB Mo
OTHOCUTE/bHOM
MOJIEKYIAPHOA
macce (nnn
OTHOCUTE/IbHOM
MOJIEKYIAPHOIA
Maccbl BelllecTBa Mo
OTHOCUTE/NbHOM
NAIOTHOCTU €ero B
ra3oo6pasHom
COCTOSIHUN).

BbluncneHme
obbema rasza (mpwu
HY.),
MoslyyaroLLEerocs
npwu
B3aUMOAENCTBUN
ornpefeneHHbIX
NCXOAHbIX BELLECTB.

BbluncneHue
obbeMa rasa,
TpebytoLerocs Ans
MonyyYeHns
onpeaeneHHon
MaccCbl BeLLEeCTBa.

BbluncneHue

o6beMa rasa,
Heo6XxoAMMOro Ans
peakuum Cc

onpeseneHHbIM
obbemMoM  [pyroro
rasa.

BbluncneHune
BbIX0o4a MNpoAyKTa
peakunu B
npoLeHTax oT
TEOPETUYECKM



20.

21.

22.

23.

24,

BO3MOXXHOr 0.

BbluncneHue
BbIXOJa MNpoAyKTa

peakunu B
NpOoLIeHTax oT
TEOPETUYECKU
BO3MOXXHOI 0
PacueTbl no
XUMNYECKUM

YpPaBHEHUSAM,  €Cnn
OAHO M3 WUCXOAHbIX
BELECTB [AaHO B
N30bITKE

PacyeThl no
XUMUYECKNM
YPaBHEHUSIM,  €C/N
O[HO M3 WCXOAHbIX
BELEeCTB [AaHO B
N30bITKE.

BbluncneHne macchbl
NpoayKTa peakumm
Mo N3BECTHOW Macce
MCXOAHOr 0
BELLLECTBA,
coaepykallero
ornpefeneHHyo
mMaccoByto fono (B
%) npuMecen.

BbluncneHne macchbl
NnpoayKra peakuumu
Mo N3BECTHOW Macce
MCXOAHOr0
BeLLLeCTBa,
cofepxatlero
onpeaeneHHyto
maccoByto aono (B
%) npuMecen.



25.

26.

27.

28.

29.

30

PacyeThl no
TEPMOXMMUYECKMM
YpaBHeHNAM
PacyeThl no
TEPMOXMMMUYECKUM
YPaBHEHUAM
HaxoxaeHue
MOJIEKYIAPHOIA
(hopmy bl
razoobpasHoro
BelllecTea Ha
OCHOBaHMM ero
OTHOCUTE/IbHOM
MIOTHOCTU 7
MacCOoBOM 0NN

anemeHToB (%).

HaxoxaeHue
MOJIEKYIAPHOI
(hopmy/ibl
ra3oo6pasHoro
BeLecTBa Ha
OCHOBaHWU ero
OTHOCUTE/NbHOM
MNOTHOCTU "
MacCoBOM 0K
anemeHToB (%).

OnpepgeneHve
MOJIEKYIAPHOIA
(hopmynbl BeLlecTsa
Mo ero
OTHOCUTE/NbHOM
MJIOTHOCTM WU Mmacce
nnn 06bemy
MPOAYKTOB
cropaHus.

OnpegeneHve
MOJIEKYNAPHOWA
(hopMmybl BelLlecTBa



31.

32.

33.

34

no ero
OTHOCUTE/bHOM
NAOTHOCTU U Macce
nnn 06bemy
NPOAYKTOB
CropaHus.

KoM6WHMpOBaHHbIe
3afauu.

PelleHne 3aga4  Ha
napannenbHble
peakuunun.

["'eHeTnyecKasa cBA3b
MeXay  Knaccamu
HeopraHM4yeckmnx
COEANHEHWIA.

["eHeTMYecKast CBSA3b
MeX4y  Knaccamu
HeopraHNYecKmnx
COEANHEHWIA.

BbinosiHeHne
3afaHni



y‘—le6H0-MeTO,EI,I/I yeckoe obecneyeHme

1 1lporpamma Kypca xumumm ana 8-11 knaccoB 06Lle06pa3oBaTe/bHbIX
yUupexxaeHui.

2. XomueHKo W.I". «PelleHune 3agay no xumum 8-11 knaccol», M., 2008,

3. A E. TemupbynatoBa. «COOpPHMK 3afa4y W YNPaXXHEHNA MO XUMun ana 8
Knacca».

4. O.A. bouyapHuMKoBa «YuumcA pewatb 3agaunm 8-11 knacc», Bonrorpag,
2017.

5. 5.0.C. labpwuensH, N.B. Pewetos, W.I'. OcTpoymoB «3afauv rno Xvmuu v
cnocobbl X peweHns» M., Apoda, 2004.

6. N.H. HosowwuHcknid, H.C. HOBOWMWHCKaA «Tunbl XUMUYECKUX 3afa4y W
cnocobbl ux pelueHuns. 8-11 knacc, M. 2006.

7. Agamosny T.IM. BacunbeBa .. “COOpHMK ONMMNMafHbIX 3aga4y Mo
XUMNN.

8. byapymxkak . “3agaym no xmummn’.,
9. EpoxvH KO.M.; ®ponos B.W. “C60pHMK 3aa4 1 yNpaXKHEHW N0 XUMUN™,

10. “KOHTpONbHbIE M MPOBEPOYHbIE PaboTbl MO XUMUKM 8 KMacc” K Yy4ebHUKY
O.C. lNabpmensiHa “Xumusa - 8 Knacc”.

M.Ky3smeHKko H.E., EpémuH B.B. “2500 3agay c peLleHmem”.

12. UutoBuy N.K.; MpoTacos MN.N. “MeToAnKa peLLeHna pacyéTHbIX 3a4ay Mo
XumMmn™.

13. XomyeHko W.I'. “CO6OpHMK 3afa4y W YMpakHEHWA Mo Xumun pns
HEXUMUYECKNX TEXHUKYMOB”.

14. XomuyeHko .. “3agaum no xumunn aAna noctynarowmnx 8 BY3bl”.
15. AGKuH I".J1. “3afaun v yrnpaxKHeHUs no Xumun’,

16. TabpuensH O.C. “Xumusa B TecTax, 3agadax, ynpaxHeHmsax 8 -9 knacchbl”.



17. TaBpyceriko H.IM. “lNpoBepoyHble paboTbl MO HEOPraHW4Yeckon Xummm 8
Knacc”.

18. CasuHkuHa E.B. Ceepgnosa H.[. “CO60pHVMK 3afa4y W YNpPaXHEHWUA Mo
XUMNN™.

19. CyposueBa P.I1. “3afaHus a1 caMoCTOATe/IbHOW paboTbl MO XuMum B 8
Knacce”.

20. H.E. KysHeuoBa, A.H. JIeBKMH «3aga4yHuK. XUMUS 8 Kacc.

OneKTPOHHbIe 06pa3oBaTe/lbHble PecypChbl

MynbTUMeaUiiHbIE NPe3eHTaLuUM No BCeM TEMAM MPOrpamMMbl 1 COMPOBOXAEHMSA
YpOKOB. (Pa3paboTaHbl CAMOCTOATE/NLHO).

Mogynu 3NEKTPOHHbIX 06pasoBaTe/ibHbIX pecypcos «XNMUS»
( http://fcior.edu.ru)

MaTepuanbl  eMHOW  KOMMEKUMM  LM(POBbIX 00pa3oBaTefibHbIX  PECcypcoB
( http://school/collection.edu.ru)


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

