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Pabouas nporpamma Kypca «XMmMusa B 3aZa4ax U yrnpaxKHeHuax» paspabotaHa ana obydyatowmxcs
8 Knacca B cooTBeTcTBMM C TpeboBaHuamu PepepanbHOro rocygapcTBeHHoro obpasoBaTesibHOro
CTaHAapTa OCHOBHOro obuwero obpasoBaHuA. [lononHuTenbHaa obuieobpasoBaTenbHada Nporpamma
«XMMMA B 334a4aX M YNParKHEHUAX» COCTaB/IeHa HA OCHOBE HOPMATUBHbIX LOKYMEHTOB:
- 3akoH P® «06 obpasoBaHum B Poccuiickon deaepaumm» Ne 273 ot 29.12.2012 r,;
- MNpuKas MuHobpHaykn Poccum ot 17 pgekabpa 2010 roga Ne1897 «O6 yteepxaeHUN denepanbHOro
rocyapcTBeHHOro o6pasoBaTeIbHOro CTaHA4APTa OCHOBHOMO 06uwero obpasoBaHUA» (3aperncTpMpoBaH B
MuHucTepcTse tocTuunmn Poccnitckoit Pepepaumnm 1 pespana 2011 r. pernctpaymoHHbin N19644);
- MpuKas MuHuctepcTBa ob6pasoBaHnA U Haykn Poccuiickon Peaepaumm ot 09.11.2018 r. Ne 196 «06
yTBepxaeHun lopagKa oOpraHusauMmM UM OCylecTBNeHMA 06pa3oBaTenbHOM AeATeNbHOCTU Mo
AONONHUTENIbHbIM 06W,e0bpa3oBaTeNbHbIM MPOrpaMMamy;
- PacnopsxeHue MpaButenbctea Poccuinckon ®eaepaunm ot 04.09.2014 Ne 1726-p «O6 yTBEpPKAEHUM
KoHuenumn pa3sBntma ONOAHUTENBHOIO 06pa3oBaHNA AeTen»
- PacnopsxeHue Mpasutennbctea Poccuiickonnt Pepepauum ot 24 anpena 2015 r. N 729-p, «Pa3paboTKa
NpeasoXeHn 0 CPOKax peanmsaumm 4ONOAHUTENbHbIX 06L,epa3BUBAOLLMX MPOTrPaAMM»
- MocTaHoB/eHWe [N1aBHOro rocyAapcTBEHHOro caHMTapHOro Bpava Poccuitickon degepaumm No 28 ot
28.09.2020 "O6 yTBEPKAEHUM CaHUTapHbIX npasun CMN 2.4 3648-20 "CaHUTapHO-3NMAEMUNONOTNYECKME
TpeboBaHMA K OpraHn3aLnmn BOCNMTaHNA N 0ByYeHUA, OTAbIXa M 0340POBAEHUA ANA AeTEN U MOIOAEKN ";
- MNMocTaHoBNeHMe [NaBHOrO rocyAapCTBEHHOrO CaHMTAapHOro Bpaya Poccuiickoin Pepepaumm Ne 26 ot
10.07.2015 "O6 ytBepkaeHun CanluH 2.4.2.3286-15 "CaHUTapHO-3NuAemmonornieckme TpebosaHua K
YCNOBMAM M OPraHM3aLnmn oby4yeHmA n BOCNMTaHMA B OPraHM3aumax, OCYLLECTBAAIOLLMX 06pa3oBaTENbHYIO
AEeATeNbHOCTb NO 34aNTUPOBAHHbBIM OCHOBHbIM 06LLe0bpa3oBaTeNnbHbIM Nporpammam aasa obyvatowmxca
C OrpaHWYeHHbIMW BO3MOMKHOCTAMKU 3a0poBba" (Bmecte ¢ "CaHnluH 2.4.2.3286-15. CaHuTapHO-
aNMAEMMNONOTMYECKME NPABMIA M HOPMATKMBDI...") (3aperncTpuposaHo B MuHtocte Poccum
14.08.2015 Ne 38528);
- MocTaHoBeHMe [NaBHOro rocyapCcTBEHHOrO caHUTapHoro Bpayda Poccuinckoit Pepepauum Ne 2 ot 28
AHBapA 2021 roga «O6 yTBEPKAEHMM CAHUTAPHbIX NpPaBua U Hopm CaHlMuH 1.2.3685-21 "lurneHnyeckune
HOpMmaTMBbI U TpeboBaHMA K obecneveHnto 6esonacHocTn 1 (Mnun) 6esBpeaHOCTM ANA YenoBeKa GaKTOPOB
cpeabl 0butTaHmna" »;
- ®epepanbHbii NepeyeHb YY4EOHUKOB, PEKOMEHAOBAHHbLIX (AOMYWEHHbIX) K WCNONb30BaHUKO B
obpasoBaTtenbHOM npouecce B 0Opa3oBaTe/ibHbIX YUYPEXAEHUAX, peanusyowmx obpasoBaTenbHble
nporpammol 0bwero ob6pasoBaHMNA U MMEIOLLMX TOCYAAPCTBEHHYIO aKKpeaAUTaLMIo; MPUKA3 MUHUCTEPCTBA
npoceeleHna poccuinckon deaepaumm ot 20 maa 2020 roga Ne 254 «06 yteepxaeHun denepanbHOro
nepeyYyHs y4ebHMKOB, AONYLEHHbIX K UCNONb30BAaHWUIO MPU peanm3aumm UMEKLNX roCcyaapCTBEHHYIO
aKKpeauTauuto obpasoBaTeibHbIX MPOrpamm HavyaabHOro obuiero, OCHOBHOro obuLero, cpeaHero obuero
06pa3oBaHMA  OpraHM3auMAMM, OCYLLECTBAAIOWMMM 06pa3oBaTe/ibHYlO AEATeNbHOCTb»; MpUKa3
MMWHUCTEPCTBA NPOCBELLEHNA POCCUICKON deaepaumm oT 23 aekabpa 2020 roga Ne 766 «O BHeceHUM
n3meHeHWn B depepanbHbil nepedyeHb y4ebHMKOB, AONYLEHHbIX K MCMOAb30BaHUIO NPU peannsauum
MMEILNX TOCYAAPCTBEHHYIO aKKpeauTaumto 06pa3oBaTenbHbIX NpOrpamMmm HavanbHoro obuwero,
OCHOBHOro obuwero, cpegHero obuwero 06pa3oBaHMA  OPraHM3aUMAMM,  OCYLLECTBAAOLWMMMU
obpaszoBaTesibHY0 AeATeNIbHOCTb, YTBEPKAEHHbIA NPUKA30OM MUHUCTEPCTBA MPOCBELLEHMNA POCCUIACKOM
depepauymm ot 20 mana 2020 r. Ne 254 »;
- Yctas MBOY «CrenHoo3epcKasa OOLU»;

[aHHaA paboyas nporpamma cocTaB/ieHa Ha OCHOBE MPOrpaMm OCHOBHOro obuwero obpasoBaHuA nNo
XMMUW 1 NpOrpaMmmbl NO xumum ana 8-9 knaccos 0bweobpasosaTenvHbix yupexaeHnin O.C. FabpuensHa,
M.: Apoda, 2018.



06L1aA XapaKTepMUCTUKA Kypca BHEYPOUHOWN fAeATeIbHOCTH

CoBpeMeHHbI CTaHAAPT coaep’KaHMAa 06pa30BaAHUA MO XMMUK NpeaycMaTpuBaeT co3gaHune
YCNOBUA NSl AOCTUNKEHUA YYALMMUCA CNeayroLnX LeNiei: 0CBOEHME OCHOBHbIX MOHATUIA M
3aKOHOB XMMWW; OBNAZEHME YMEHUAMM NPOM3BOANTb PACYETLI HA OCHOBE XMMUYECKUX Ppopmyn
BELLECTB W YPaBHEHUA XUMMUYECKUX pPeaKuMi; pasBuUTME MNO3HaBaTe/IbHbIX WHTEPECOB W
WMHTENNEKTYya/IbHbIX CNOCOBHOCTEM B npouecce NPOBEAEHUA XMMMUYECKOTO 3KCNePUMEHT],
CaMOCTOATE/IbHOTO NMPUOBpPeTEHMA 3HAHWW B COOTBETCTBUM C BO3HWMKAKOWMMM MKU3HEHHLIMM
NoTpebHOCTAMM; NPUMEHEHNE MONYYEHHbIX 3HAHUIN U YMEHUW ONA pelleHMA NPaKTUYeCKUX
33434 B MOBCEAHEBHOW M3HW; BOCMUTAaHME OTHOLWEHWUS K XMMUW KaK K OOHOMY U3
dyHOAaMeHTaNbHbIX KOMMNOHEHTOB €CTECTBO3HAHMUSA U 3/1IeMEHTY 0bLLLeYeI0BEYECKOM KYbTYpbl.

BasuncHbIl yuebHbI NNaH B ero degepanbHOM YacTu NpeaycMmaTpuBaeT U3ydyeHune Kypca
XMMMUK MO 2 Yaca B Heaento B 8 kKnaccax. [laHHbI 06bEM YacoB He AOCTaTOYEH ANA peannsaumm
CTaHZapTa OCHOBHOro obuero obpasoBaHMa No xumuu. OgHUM U3 NOCNeACTBUA COKpaLLeHMA
Yymcna y4ebHbIX YaCcoB 3aK/HOYAETCA B TOM, UTO Y YUMTENA NPAKTUYECKM He OCTAETCA BpeMeHU ana
OTpabOTKM HABbLIKOB pelleHMAa 3agay, a MMEHHO 3aad, obecneymBaloWMX 3aKpenneHue
TEOPETMYECKUX 3HAHWUI, KOTOPbIE Y4aT TBOPYECKN NPUMEHSATb UX B HOBOM CUTyaLMKM, NOTUYECKN
MbIC/IUTb, T.€. CIY*KaT GOPMMUPOBAHUIO KY/IbTYPONOTrNMYECKOM cMCcTeMOO0bpasytoLlel napaanrmei.

PeweHwue 3aga4 - NPU3HaAHHOE CPEeACTBO Pa3BUTMA SIOTUYECKOTO MbILLIEHUA yYaLLMXCA,
KOTOpOe /Ierko coyeTaeTcs C APYrMMWU cpeactBamu M npuémamum obpasoBaHuA. BrkatoyeHue
pa3HbIX 33a4ay npeaycmaTpuMBaeT MEpPeHOC TeopeTMYECKOro maTepuana Ha MPaKkTUKY U
OCYLLECTB/IATb KOHTPO/Ib 3@ €ro YCBOEHWEM, @ YYaLMMCS - CAMOKOHTPO/1b, YTO BOCMUTbIBAET UX
CaMOCTOATE/IbHOCTb B y4ebHOoM paboTe.

PeweHne 3afa4y [AO/MKHO CNOCOOGCTBOBATb LENOCTHOMY YCBOEHMIO CTaHZapTa
cogepxaHua  obpasoBaHMs M peanns3aumm  NocCTaBAeHHbIX  uener. CopgepikaHue
$aKyNbTaTMBHOIO Kypca COOTBETCTBYET MUHMMAbHbIM TpeboBaHMAM CTaHZapTa 06pa3oBaHmA,
a TaKXXe COAEepPKUT HEKOTOPbLIN MaTepuran no yrnybaeHunto Kypca Xxumum B 8 Kiacce, Ha KOTOpbI
cnepyet 06paTUTb BHUMAHWE A5 YCNELWHOro U3ydeHus aanee (KpUCcTannorapatol, pasinyHble
Cnocobbl BbIparkeHMA COCTaBa PacTBOPaA, Pas/inyHble cnocobbl NPUroToBAEHMA HEOHXOAMMOrO
pacTBOpPA; KAYeCTBEHHbIE peaKLnn).

Kaxkpaa Tema coaepuT HebO/bLLION TEOPETUYECKUIA MaTepua, a rnaBHoe - 6obluoe
KONMYECTBO Pas3/IMYHbIX 33fa4y. ITO Heobxoammo anAa GopMMPOBAHWUSA U PA3BUTUA HaABbLIKOB
aHanu3a, cpaBHeHWs, 0606LWeHnA, camoaHanM3a U CaMOKOHTPO/AA, YMEHWUI YyCTaHaB/AMBATbL
NPUYNHHO - CNEeACTBEHHbIE CBA3M MEXAY PasNNYHbiMU PaKTamu, yMeHWI aenatb BbiBOAbI,
OTCTaMBaTb CBOO TOYKY 3pEHMUS.

BHMMaHMIO yyalmmca npeaaaratoTca pasinyHble 3a4aHMA NO COAEPKAHUIO U NO
CNIOXKHOCTU, KOTOpble TPeOYIOT OT y4aLLMXCA aKTUBHOM NO3HaBaTeNIbHOM AeATEeNbHOCTH.
Lenun Kypca:
* CO34aHMe YCNOBWUIA ANA peanms3aumm MMHUMMYMa CTaHAapTa CoAepKaHMa 06pa3oBaHmMA 3a Kypc
OCHOBHOW LUKOJIbI;
* $GOpMMpPOBAHME Yy YYALLMXCA HABbLIKOB CAaMOCTOATE/IbHOrO PELIeHMs PacyeTHbIX 3a4ay no
XMMUW;
* OTpabOTKAa HABbIKOB pelleHMA 33434 W MOArOTOBKA LKONbHWUKOB K Gonee raybokomy
OCBOEHMIO XMMWM B CTAPLLMX KNaccax.
3agaun Kypca:
* ®opMMPOBaTb Y YYaLLMUXCA HABbIKM BbIYMCAEHUN MO PopMynam BELLECTB, MO XMMUYECKUM
YPaBHEHUAM, NO CTEXMOMETPUUYECKUM YPABHEHUAM;
* PacwmpuTb 3HAHUA yYaLLMXCA O BO3SMOKHbIX M Hanbosiee paunoHaabHbIX cnocobax peweHus
3ajavy;
* Pa3BuMBaTb MbICAUTENbHbIE MPOLECCHI, CMOCOBHOCTU YYaLLMXCA, CKAOHHOCTU K peLleHuto
3ajavy;



* YKpennsaTtb MHTEpPEC K npeamerTy.

MnaHnpyemble pe3ybTaTbl OCBOEHMA NPOrpPaMmMbl

JIM4yHOCTHBIE:
1. B 11eHHOCTHO-OpHEHTALIMOHHON cdhepe:
* BOCMWTaAHME YyBCTBA TOPAOCTU 33 POCCUMCKYID XMMWYECKYI HayKy, TFyMaHM3Ma,
NO3UTUBHOIO OTHOLLEHMUA K TPYAY, LLeNeyCTPeMNEHHOCTH;
* popmMmunpoBaHME LEHHOCTM 340POBOrO M He3onacHOro ob6pasa KM3HWU; YCBOEHME NPaBuUa
WHAMBMAYANIbHOIO U KONJIEKTUBHOIO 6@30MacHOro NoBeAeHMs B Ype3BblYaMHbIX CUTyaUMSAX,
YIPOXKAOLWMX KMU3HU U 340PO0BbIO t0AeN;
* NOHMMaHMe 0COHBEHHOCTHM XKM3HU U TpyAa B YCAOBUAX MHPOPMATM3ALMM OOLLLECTBA;
* GOpMMPOBAHUA TBOPYECKOTO OTHOLWIEHMSA K Npobnemam;
* GOPMUPOBAHNE XMMUKO-IKONOTMYECKON KYNbTypbl, ABASIOLWLENCS COCTABHOM 4acTbio
3KO/I0TMYECKOM M 0bLwei KynbTypbl, U HAYYHOTO MUPOBO33PEHUA.
2. B tpynosoii chepe:
* BOCMWTaHME FOTOBHOCTU K OCO3HaHHOMY BblbOpy AanbHelweln obpa3oBaTeNnbHOM MAK
npodeccnoHanbHOM TPAaEKTOPUK;
* YMEHMe OLEeHMBaTb CUTyaLuMilo U OMepaTMBHO MPUHUMATb pPELUEHUS, HaXOAWUTb
afekBaTHble cnocobbl NoBeAeHMA U B3aMMOAENCTBMA C NapTHEPaMKU BO Bpemsa y4yebHon u
UrpoOBOMN AEATENbHOCTY;
* pasBuUTME TOTOBHOCTM K peLlleHUo TBOPYECKUX 3agay, CnocobHOCTM OLeHMBATb
npobaemHble CUTyauumn U onepaTMBHO NPUHMMATb OTBETCTBEHHbIE PELIEHUs B PA3/INYHbIX
NPOAYKTUBHbLIX BUAAX AeaTenbHOCTU (yyebHas, MOMCKOBO-UcCNeAoBaTeNbCKan, KaybHas,
NPOEKTHasA, KPY*KKoBana n Ap.).
* pasBMTME ONbiTa 3KOJIOTUYECKN OPUEHTUPOBAHHON pPedNeKCUBHO-OLEHOYHON W
NPaKTUYECKOM AeATENbHOCTU B })KU3HEHHbIX CUTYaLUSIX.
3. B no3HaBarenbHOM (KOTHUTHBHOM, MHTEIUIEKTYaILHOI) chepe:
* dopmMpOBaHUE YMEHMA YNPaABAATb CBOEM NO3HABATEIbHOW AEeATENbHOCTbLIO;
* ¢dopmuMpoBaHME NO3HaABaATENIbHOW U MHPOPMALLMOHHOM KyNbTypbl, B TOM YMC/e pa3BuTmne
HaBbIKOB CaMOCTOATE/NIbHON PaboTbl C y4ebHbIMM MOCOOMAMM, KHUTAMK, AOCTYMHbIMMW
COBPEMEHHbIMU MHPOPMALMOHHBIMU TEXHONIOTUAMMU;
* popmMpPOBaHNE IKONOTMHYECKOTO MbILLJIEHUA: YMEHUA OLLIEHMBATb CBOKO AEATE/IbHOCTb U
NOCTYNKN APYIUX HOAEN C TOYKU 3PEHUA COXPAHEHWNA OKPYKaloLEel cpeabl - rapaHTa XKU3HU
n 6nharononyumna ntogen Ha 3emne.
* pasBuUTME CODCTBEHHOrO LIE/IOCTHOTO MUPOBO33PEHUS, NOTPEOHOCTM U TOTOBHOCTU K
camoobpa3oBaHuMIo, B TOM YMC/IE U B PAMKaxX CAMOCTOATE/IbHOM AeATENbHOCTU BHE LUKObI;
JInuHoCTHBIE pPe3yJIbTAaThl OTPaXKatoT POPCMPOBAHHOCTb B BOCMIUTATE/IbHOM KOMMOHEHTE,
npu U3y4eHUn XMMnUK, B TOM YUCNE B YaCTu:
NAMpUOMU4eCcKo20 60CNUMAHUSL!

LLEHHOCTHOrO OTHOLUEHMS K OTEYECTBEHHOMY KY/IbTYPHOMY, UICTOPUYECKOMY U HAYYHOMY
Hacneauio;

NOHMMAHWA 3HAYEHUA XMMUYECKOM HaYKM B KM3HM COBPEMEHHOTO 0bLLEeCTBa;
CNocobHOCTU BNAAETb AOCTOBEPHOM MHPOPMaLMEN O NepenoBbIX AOCTUKEHUSX U
OTKPbITUAX MUPOBOM M OTEYECTBEHHOW XMMUK;

3aMHTEPEeCOBaHHOCTU B HAY4YHbIX 3HaHMAX 06 ycTpolicTBe MMpa M 0OLLECTB];

BOCMMUTAHWUA POCCUIACKON IPpaxKAaHCKON NAEHTUYHOCTU: NAaTPUOTU3IMA, 10OBU U
yBarkeHuto K OTeyecTBy, YyBCTBA rOPA0CTM 33 CBOKO POAMHY, 32 POCCUIACKYIO
XMMWYECKYHO HaYRY; eparcOancKko20 60CNUMAHUL.

npeacTaBieHMA O COLMANbHbIX HOPMAX M NPABUIAX MEXKJINYHOCTHbIX OTHOLIEHWUN B
KONNEKTUBE, FOTOBHOCTM K Pa3HOOOPa3HON COBMECTHOM AeATENbHOCTU NPU BbINOIHEHUM
y4ebHbIX, N0O3HaBaTeNbHbIX 33434, BbINONHEHUN XMMUYECKMX IKCNEPUMEHTOB, CO34aHUMN
y4ebHbIX NPOEKTOB, CTPEMIEHUA K B3aMMOMNOHMMAHUIO M B3aMMOMNOMOLLM B NpoLecce
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3TOM yyebHOM AeATEeNbHOCTU; TOTOBHOCTU OLEHNBATbL CBOE NoBeAeHMEe N MNOCTYNKU CBOUX
TOBapuLLel C NO3MLUNN HPABCTBEHHbIX M NPABOBbLIX HOPM C Y4ETOM OCO3HaHMA
nocneacTBUiA NOCTYMNKOB;

bopmmMpoBaHME LLeIOCTHOTO MMPOBO33PEHMA, COOTBETCTBYIOLLLErO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HaYKM M 0OLLECTBEHHOM NPAKTUKK, @ TaKKe CoLnaibHOMY,
KY/IbTYPHOMY, A3bIKOBOMY U AyXOBHOMY MHOroo6pasunto COBpeMeHHOro M1pa; yeHHoCmu
HAyYH020 NO3ZHAHUSL:

MWPOBO33PEHYECKUX NPEACTABNEHMUI O BELLECTBE U XMMUYECKOW peakumu,
COOTBETCTBYIOLLMX COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM M COCTABAAIOLLMX OCHOBY ANA
NMOHMMAHMA CYLLHOCTU HAay4YHOM KapTUHbI MUP3;

npeacTaBneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA NPUPOAbI, B3AaMMOCBA3AX
YyesioBeKa C NPUPOLHON cCpeson, O POAU XMMUM B NO3HAHMM STUX 3aKOHOMEPHOCTEN;

No3HaBaTe/IbHbIX MOTUBOB, HaMNPaB/IeHHbIX Ha NOIyYeHUE HOBbIX 3HAHWI MO XUMUN,
HeobXxoANMbIX ANA 06bACHEHUA HabAtoAaeMbIX NPOLLECCOB U ABNEHUN;

Nno3HaBaTeNbHOM U MHHOPMALMOHHOM KYNbTYPbl, B TOM YMCNE HAaBbIKOB
CaMOCTOATeIbHOM PaboTbl C y4ebHbIMM TEKCTaMM, CNPABOYHOMN IUTEPATYPOM, AOCTYNHbIMMU
TEXHUYECKMMU CpeacTBAaMN MHDOPMALMOHHbIX TEXHONOTUIA;

MHTepeca K 0by4eHUto 1 NO3HaHUIO, I0603HATE/IbHOCTH;

bopMUpPOBaAHME KOMMYHUKATUBHOM KOMMETEHTHOCTM B 06pa3oBaTe/IbHOM,
06LecTBEHHO NONE3HOM, y4ebHO-MCcCcnen0BaTENbCKOM, TBOPUYECKON N APYTrMX BUAAX
OEATeNbHOCTY;

FrOTOBHOCTM M CNOCOBHOCTU K CaMo0bpPa30BaHUIO, UCCNEA0BATENbCKOM AeATENbHOCTH, K
OCO3HAHHOMY BblIOOPY HAaNPaBAEHHOCTU U YPOBHA 06y4eHUA B Aa/IbHENLLEM;

dopMupoBaHMe NO3HaABATE/IbHOM U MHPOPMALMOHHOM Ky/IbTYPbl, B TOM YynUC/e
pPa3BUTME HaBbIKOB CaMOCTOATE/IbHOM PaboTbl C y4eOHbIMU NOCOOUAMU, KHUTAMMU,
AOCTYMHbIMU MHCTPYMEHTaMM N TEXHUUYECKMMW CpeacTBaMmm MHPOPMALMOHHbIX
TEXHONOTUI; hopMUPOBAHUSL KYIbMYPbl 300P08bS

OCO3HAHWA LLEHHOCTU }KU3HWU, OTBETCTBEHHOIO OTHOLLEHUA K CBOEMY 34,0P0BbIO;

YCTaHOBKM Ha 340p0BbI/ 06pa3s KU3HY;

OCO3HaHWA NOCNeACTBUN U HENPUATUA BPedHbIX NPUBbIYEK (ynoTpebneHua ankorons,
HAPKOTMKOB, KYpPeHUS);

HeobxognmocTn cobntogeHma npasua 6e3onacHOCTM NPKU 06paLLEHMN C XUMUYECKUMMU
BELLECTBAMMU B ObITY U peasibHOM *KU3HW;

dbopmmMpoBaHME MOHUMAHMA LEHHOCTM 340POBOro M 6e3onacHoro obpasa KusHu;
YyCBOEHMeE NpaBun MHAMBUAYA/IbHOTO U KOIJIEKTUBHOIO 6€30MacHOro NoBeAeHus B
4pe3BbIYaNHbIX CUTYALMAX, YTPOMKAIOLLMX }KU3HWN U 300POBbIO NOAEN; MPYO0BO2O
B60CNUMAHUSA:

KOMMYHMKATUBHON KOMNETEHTHOCTM B 06LL,ECTBEHHO NONE3HOM, y4ebHo-
nccnenoBaTebCKOM, TBOPUYECKOM U APYINX BUAAX AEATENIbHOCTY;

MHTEepeca K NPakTUYeCKOMY U3y4YeHUIo Npodeccnin n Tpyaa pas/IMyHoro poga, B Tom
4yucae Ha OCHOBE MPUMEHEHMA NPEeAMETHbIX 3HAHUM NO XUMUMU,

OCO3HAHHOrOo BbI6bOPA MHAMBUAYAIbHOM TPAEKTOPUMN NPOAOKEHMA 0B6pa3oBaHMA C
YY4ETOM NIMYHOCTHbIX MHTEPECOB U CMOCOBHOCTM K XMMUM, 0OLLECTBEHHbIX MHTEPECOB U
noTpebHOCTEN; sKO0I02UUECKO20 BOCNUMANHUS

3KO/IOTMYECKM LLeNecoobpasHOro OTHOLWEHUA K NPUPOAE KaK UCTOYHUKY }KU3HU Ha
3emne, OCHOBE €€ CyL,eCTBOBAHMUA,

NOHMMAHMA LLEHHOCTU 340p0BOro 1 6esonacHoro obpasa *KM3HWU, OTBETCTBEHHOIO
OTHOLUEHMA K COBCTBEHHOMY GU3NYECKOMY U NCUXMYECKOMY 340P0BbIO, 0CO3HAHUA
LeHHoCTH cobntoaeHma npasma besonacHoro noseaeHMa npu paboTe ¢ BewecTBaMu, a
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TaKXKe B CUTyaLMAX, YIPOXKaoLWMX 340P0BbIO U }KU3HU NH0AEN;

CNOCOBHOCTU NPUMEHATb 3HAHWUA, MONlyYaeMble NPU U3YYEHUN XUMUU, ONA PELUEHUA
3a/au4, CBA3aHHbIX C OKPYXKatoLen NpMpoaHoOM cpeaon, NoBbIWLEHMA YPOBHA
3KO/IOTMYECKOM KyNbTypbl, 0CO3HAHUA rNO06ANbHOr0 XapaKTepa 3KON0rMyeckux npobaem u
nyTen Ux peleHma NnocpeacTBOM METOLOB XMMUU;

3KO/IOTMYECKOro MbllWNEHUA, YyMEHUA PYKOBOACTBOBATLCA UM B MO3HABaTe/IbHOM,
KOMMYHMKATUBHOM N COLMANbHOM MPAKTUKE;

$bopmMMpOBaHME OCHOB 3KOJIOTMYECKOrO CO3HAHMA Ha OCHOBE MNPU3HAHMA LLEHHOCTU
M3HW BO BCEX €€ npoABAEHMAX W HeobxoAMMOCTM OTBETCTBEHHOro, OGeperKHOro
OTHOLLEHWUA K OKPYKaloLen cpene; npoghopuenmayuu:

dbopmmpoBaHME OTBETCTBEHHOTO OTHOLIEHMA K Y4E€HUIO, TOTOBHOCTM U CMOCOBHOCTM K
CaMOpPa3sBUTUIO U camoobpa3oBaHMIO Ha OCHOBE MOTMBALMM K 0OYYEHMIO N MO3HAHWUIO,
BblbOpY NpodunbHOro ob6pasoBaHMA Ha OCHOBE MHPOPMALIMU O CYLLLECTBYHOLLUX
npodeccusax n AMYHbIX NPOPECCUOHANBHBIX MPEeANOYTEHNIN, OCO3HAHHOMY NOCTPOEHMIO
MHAMBMAYaNbHOM 06pa30BaTe/IbHOM TPAEKTOPUM C YYETOM YCTOMYMBbIX MO3HABATE/IbHbIX
WUHTEepecos;

Cco3HaTeNbHbI BblbOp ByayLelt npodpeccuoHanbHOM
AeATeNbHOCTU, ()yx06H0-HpG€CI’I’l6€HH020 60CNUMARUA.

AYXOBHO-HPaBCTBEHHOMY BOCMUTAHMIO IMYHOCTU Yepe3 OPraHM30BaHHbIN NpoLecc
YCBOEHMA N NPUHATUA 0OyYaroLLMMMCA 63a30BbIMU HALMOHANbHBbIMU LEHHOCTAMM;

bOpMMPOBAHMIO AYXOBHO-HPABCTBEHHOIO 06/1MKa NOAPACTAOWErO NOKONEHNA Yepes
ycBOeHUWe 6a30BbIX 3HAHUN;

HeoBX0AMMOCTUN U3YyYEHMA METOAOB NO3HAHMA BELLECTB U XMMUYECKUX ABIEHUMA,
BaXKHEMLWNX GAKTOB, MOHATUIN, 3aKOHOB N TEOPUI, XMMUYECKOTO A3bIKa, JOCTYNHbIX
0606LWWEeHNI 0O NPUHLMNAX XMMUYECKOTO NPON3BOACTBA, cCnocobcTByoWwmMX GOPMUPOBAHUIO
MWPOBO33PEHMA Y YYALLMUXCS;

camocTosATeNIbHOW paboTe ¢ BeW,EecTBAMM, BbINOJHATb HEC/IOXKHbIE XMMUYECKUE OMbITbI,
rPaMOTHO NMPUMEHSATb XMMUYECKME 3HAHUSA, NMOJTYYEHHbIE Ha YPOKaX, B 06LLEHUN C
npMpPoaoW, B 6bITY; OCO3HAHUIO POSIN XMMUMU B PELLEHMN F106aNbHbIX Npobaem
4YenoBeYecTBa; aHA/IM3Y LLEHHOCTHbIX aCNEKTOB COBPEMEHHOM XMMUN: UCNO/Ib30BAHUE
aTOMHOM 3HEepPrMM B BOEHHbIX U MUPHbIX LLeNAX, 3arpsasHeHre aTmocdepbl, 3KoNormyeckmne
npob6aembl, BCe 3TO cNocobCcTBYET BOCNPUATHIO yUaLerocs cebs - KaKk rparkaaHuHa,
rymaHucTa, 6opua 3a mup;

No3HaBaTe/NIbHbIM MOTMBAM, HaNpPaBAEHHbIM HA U3YYEHUE YYEHbIX, KOTOPbIE MPOXKUAN
¥M3Hb C LeNbto Npocnasnenuna, ana 6nara v ropAocTy rocyfapcTea, 404 NpouseTaHma n
pa3BUTUA HAYKKU; CNOCOBHOCTU K MOCAeA0BaATENIbHOMY CTU/THO MbILUIEHUA - TEOPUM, MOUCKY,
HayYHOMY OTKPbITUIO; YCTAHOBKWU Ha BHYTPEHHME CTUMYJ/Ibl IMYHOCTU Kaxaoro pebeHka:
NOHWUMaHWe NOHATUI J0Nra, YeCTHU, COBECTU, LOCTOMHCTBA, Nto6BU K Nnpuposae, PoanHe;

LEHHOCTHOIO OTHOLIEHMA AOCTUXKEHWUIN HALLMX COOTEYECTBEHHUKOB BOCMNUTLIBATb
NaTpMOTU3M Yepes Npumepsbl. Pazsutne nnyHocTn obyyatowmxca, GopMmupoBaHUe y HUX
FYMaHUCTUYECKMX OTHOLLEHUI U SKONOTMYECKN LienecoobpasHoro noseneHns B 6biTy 1 B
TPYA0BOWN AeATENbHOCTH.

Mo AYyXOBHO-HPABCTBEHHOMY BOCMUTAHUIO B OCHOBHOM U CPEAHEN LLIKO/IE MOXKHO
Ncnonb3oBaTb pasHble Gopmbl paboTbl: cEMUHAPbI, KOHPEPEHLMK, NPe3eHTaLuu,
NoCBsLEHHble TNobanbHbIM 3KONOrMYECKMM Npobiemam, npobaemam brnocoepbl,
MyTareHam, SKo/I0rMYecKom cUTyaumnm Hawen obnactu, ropoaa, permoHa u ap.
acmemu4ecKoe 60CNUmManue:

FOTOBHOCTW M CNOCOBHOCTM K TBOPYECKOW AEATENBHOCTU Ha YPOKax XMMUW;

YCTAaHOBKM Ha co34aHne 61aronpuATHbIX NPeANOCbINOK ANA 3aHATUN,



CNocobCTBYIOWMX BbI3bIBaTb YYBCTBO KPaCOTbl, UHTEPEC K XMMUYECKOM HayKe;
BOCMUTaAHUE CTPEMJIEHUA K aKKYPATHOCTU, MOAAEPKMBAHMIO YACTOTbI,
OpraHn30BaHHOCTU B paboTe, K KyNbType Tpyaa;
CNOCOBHOCTN YMEHMSA NPABUIBLHO U KPAaCUBO BbiPaxKaTb CBOW MbIC/IN: NMOHATHO, APKO,
0bpasHo, 3KCNpPEeCCMBHO.

MeTal’lpeL[METHLIe:
* Wncnonb3oBaHuUe YMEHMVI n HaBblKOB  pPa3/ZIMdHbIX BUAOB no3sHaBaTe/ibHOM
AeATeNbHOCTHU, npnmeHeHune OCHOBHbIX mMmeToa0os8 NO3HaHUA (CVICTEMHO-

WHPOPMALMOHHDBIA aHaNM3, MOALENMPOBAHWME) ANA U3YYEHUA PA3/IMYHBIX CTOPOH
OKpYrKatoLwen AeNCTBUTENbHOCTY;

*  1CNO/Mb30BaHNE OCHOBHbIX MHTENINIEKTYAIbHbIX Onepaumii: opmynmpoBaHue runoTtes,
aHa/N3 N CUHTEe3, cpaBHeHue, obobueHne, cucTemaTnsauma, BbiABAEHWE MPUUYNHHO-
CNeACTBEHHbIX CBA3EN, MOMCK aHaNoroB;

* YyMEeHMWe reHepupoBaTb WAEN WU onpefenaTb CpeacTBa, Heobxogumble ANA UX
peanusauuu;

*  YMEeHWe onpeaenaTb Lean 1 3ajaun AeATeNbHOCTH, BblIbUpaTb cpeacTBa peannsaumm
LeNn U NPUMEHATb UX HA NPAKTUKE;

*  WUCMNONb30BaHME Pa3/INYHbIX UCTOYHWUKOB A5 MONYYEHUA XMMUYECKOM MHOPMaLUN.
IIpexmeTHbIC

OOyyaromuiicss HAy4YUTCA:

* 3HAHWAM OCHOBHbIX 3aKOHOB W MOHATUA XMMUUN U UX OLLEHUBAHWE;

* NpPOBOAUTb NPOCTEMNLLME PACYETDI;

* OPMEHTMPOBATLCA  CPeAM  PA3IMYHBbIX  XMMWYECKUX  peakuui,  COCTaBAATb
HeobxoAnMble ypaBHEHUA, OB BACHATL CBOU AEUCTBUSA;

* 0606WaTb M pasnMyaTb CBOMCTBA PA3HbIX KACCOB HEOPraHUYECKMX BELLECTB;

* onpeaenaTb NPU3HAKM, YCIOBUA U CYLLHOCTb XMMUYECKUX PeaKLMiA;

*  B/IAAETb XMMUYECKOM HOMEHKNATYPOW;

* OCHOBHbIM cnocobam pelleHuns 3a4au.

* cocTaBnaTb GOPMybl U yPaBHEHUA PeaKLNi;

* onpeaenaTb KOMNOHEHTbI CMECH;

* onpegensatb GOpPMy/ibl COEAUHEHUN;

* onpeaenATb PacTBOPMMOCTb BELLECTB;

*  BblYNCAATb 06BEM ra3006pa3HbIX BELLECTB NPU H.Y. U YCNOBUAX, OTIMYAIOLLMXCA OT
HOPMa/IbHbIX;

* TpeboBaHuAM opopmneHuna ntobon 3aaaun;

* OCHOBHbIM Cnocobam pelleHnsA pacyeTHbIX 3343Y;

*  BblYNC/IEHMAM MACCbl UM KOIMYECTBA BELLECTBA, MAaCCOBOM 40/IN 3/IeMEHTA B
BellecTBe (KOMMOHEHTA B CMECK) MO XMMUYECKUM dpopmMynam;

* COCTaBAATb KOJIMYECTBEHHbIE XapPaKTEPUCTUKM PAaCTBOPOB;

* CpaBHMBATb XMMMWYECKME CBOMCTBA KNACCOB HEOPraHNYECKMX U OPraHUYECKNX
coegmHeHnn; O0y4YaOImMics MOJYYUT BO3MOKHOCTh HAYYHThCS:

* ycnewHo obyyaTbCca B NOCAeAYOWMX Kaccax;

*  CaMOCTOATE/NIbHO COCTABAATb TUMOBbLIE XMMNYECKME 334341 N OOBACHATL UX PELLEHWE;
* peLaTb YCNIOKHEHHbIE 334341 Pa3/INYHbIX TUMNOB;

* YeTKO NpeaCTaBAATb CYLHOCTb ONUCAHHbIX B 334a4e NPOLLECCOB;

* BWAETb B3aMMOCBA3b NMPOUCXOAALLUX XMMUYECKUX NPEBPALLEHNN U

*  M3MEHEHMUM YNCNEHHbIX MAapamMeTPOB CUCTEMbI, ONMMCAHHOW B 33Ja4eE;

* paboTaTb CaMOCTOATENbHO U B rpynne;

Bo3pacT aereii, yyactsylowux B peannsaumm gaHHon paboyen nporpammebl ot 13 go 16
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ner.

Cpoxk peanusanum odpazoBarejibHOM nporpammbl: 1 roa. 3ansatus npoBoasTcs 1 pa3 B
Heento 1o 1 vacy.

@opMbl POBeIEHUs 3aHATHIL: rPYNNoOBble, MApHble U UHAMBUAYANbHbIE. [pynnoBble U
napHble (becesa 3BpPUCTMYECKAs, 3alMTa MPOEKTOB, /1abopaTopHOe 3aHATUE, feKuums,
O/IMMNMAZA, OTKPbITOE 3aHATME, MNPaAKTUYecKoe 3aHATWE, Mpe3eHTauus, CemuHap).
MHgueuayanbHbole (HabnwogeHune, oTpaboTKa HaBbIKOB peweHua 3agad). HenatenbHo
NOBTOPEHME TEOpPeTUYEeCKOro maTepuana AoMa, nepes 3aHATMEM NO 3Ton Teme. [Momumo
npoyero, B Kayectse GOpM OpraHM3aumm y4ebHbIX 3aHATUN NPUMEHSAIOTCA: IEKUUM, CEMUHAPDI,
NabopaTopHbIA  NPaKTUKYyM  (OCylLecTBASeMbli  MocpeAcTBaM  MPOCMOTPa  3anucem
NlabopaTopHbIX OMNbITOB).

@DopMBbI KOHTPOJISA: TBOPYECKME OTYeTbl, y4yebHble MpoeKTbl, KoHdpepeHuuun, yyebHo-
nccnenosatenbCckne paboTbl. PopmMbl OpraHU3aUNKN AEeATENBHOCTU AeTEN Ha 3aHATUMN:

@®opMbl NOABEEHUSI HMTOrOB peajn3aldu JIONOJHHUTENbHOW 00pa3oBaTeJbHOMI
NMPorpamMMbI:

UTOroBoe nepeBoAHOE TECTUPOBAHME, Pe3yNbTaTbl y4acTUAa B NpeaMeTHbIX ONMMMMaZax W

KOHKypcax, pe3y/bTaTUBHOE y4acTUe B UTOrOBOWM aTTeCTaLuMmM BblIMYCKHUKOB.
CopeprkaHue Kypca «XMmua B 3aZ.a4ax 1 ynpaxKHeHUAX»

1. Xumnueckne popmynsbi (5 yacos)

Xumunueckune popmysibl. 3aKOH NOCTOAHCTBA COCTaBa BelecTBa. CocTaBneHUe CTPYKTYPHbIX
dopmyn. BbiBog XMmmyecknx Gopmy: HaxoxKaAeHne XMMn4eckom ¢opmy bl NO OTHOLIEHWUIO MacC
3/1eMEHTOB, BXO4ALMX B COCTAB AAaHHOI0O BELLECTBA. BbiBOA XMMUMYECKMX GOPMY MO MaCCOBbIM
OONAAIM 3/1EMEHTOB.

PacyeT no xumunyeckum popmynam. BbluncieHme oTHOCUTENIBHOW MOJIEKYIAPHON MacChbl
BellecTBa. HaxoKaeHWe OTHOLWIEHMA MACC 3/IEMEHTOB MO XMMMUYECKOM (GOpPMYSie C/OXKHOro
BellecTBa. HaxoxaeHne coaepKaHUA MacCoBbIX A01EM 31eMEHTOB B C/IOXKHOM BELLLeCTBe.

2. Konuuectso BewecTsa. Ymucno Asoragpo. MonspHaa macca. MonapHbIi o6bem rasa (4
yaca)

Monb - eAMHMUA M3MEPEeHUs KOMYecTBa BelLlecTBa. BbluMcneHWe MonApHOM macchl
BellecTBa. AHaNM3 YCIOBUA 33434 U pa3iMyHble cnocobbl pelleHma 3a4au.

BblumcneHne KonnyecTsa BeLLECTBa, COOTBETCTBYIOLLEro onpeaeeHHON Macce BelwecTBa.
BbluMcneHne macchl BeLecTsa No M3BECTHOMY KOIMYECTBY BeLLLeCcTBa BblumcneHne yncia atomos
M MOJIEKYN 4Yepe3 Maccy, 06bem W KO/JIMYECTBO BellecTBa. BbluMcneHne macchbl BeLLecTBa,
3aHMMalOLLEro OnpeaesieHHblt 06bemM MPU HOPMasbHbIX YC0BMAX. BbluMcneHne obbema
onpeaeneHHoOM maccbl ra3006pasHoro BelecTsa. HaxoxaeHMe maccbl 31eMeHTa No U3BECTHOM
Macce C/IOKHOro BellecTBa HaxoMKaeHue MacCbl C/IOXKHOMo BellecTBa Mo 3aAaHHOM macce
aNeMeHTa. YCNOXKHEHHbIe 3a4a4K.

3. PacyeTbl, cBA3aHHble C UCNONb30BaHWEM MJIOTHOCTEN, OTHOCUTE/NIbHbIX MJOTHOCTEM
rasos (3 yaca)

BblunmcneHne OTHOCUTENbHOM NIOTHOCTM ra30B NO OTHOCUTENbHON MONEKYNAPHON macce
NN OTHOCUTENIbHOM MONEKYNAPHOM MacCbl MO OTHOCUTENbHOM NIOTHOCTM ra30B.

HaxoaeHue nN10THOCTM ra3os.

4. Cmecu. PactBopbl. Kpuctannormapatbi (4 yaca)

MaccoBble 1 06beMHble A0/M KOMNOHEHTOB cMmecu (pacTBopa). PactBopumocTb. PacyeTol
Ha OCHOBe rpadMKoB PaCTBOPMMOCTU BeLLECTB B BoAe. [1pMrotoBieHMe pacTBOPOB C 3a4aHHOM
MacCcoBOM J0Neli pacTBOPEHHOro BellecTBa. BbluMcneHWA, cBsA3aHHble C pa3baBneHuem,
BblNapMBaHMEM U  CAMBaAHMEM  pactBopoB. Kpuctannormgpatbl. MaccoBasa  gons
KPUCTanNM3auMoHHOM BOAbI B KpUCTannormapare.



5. BbluMCNEHMA NO YPAaBHEHUAM XMMUYECKOMN peakumm (12 yacos)

3aKOH CcoOxpaHeHWAa Mmaccbl BellecTBa. PacctaHOBKa K03bOMUMEHTOB B YypaBHEHUAX
peakumn. PacyeTbl NO ypaBHEHWAM XUMMWUYECKMX peaKkuui. BbluncneHune maccbl (o6bema,
KO/IMYeCTBa BeLLeCcTBa, YNCNA YaCcTUL) UCXOAHOrO MU MONYYEHHOrO BeLLecTBa NO YpPaBHEHMIO
peakuun, ecnu u3BecTHa Macca (06bem, KonuyecTBO BeLLeCTBa, YMCAO YacTul) Apyroro
BelLecTBa. PacyeTbl N0 ypaBHEHUAM peaKuuii, Koraa ogMH U3 KOMMNOHEHTOB COAEPKUT MPUMECH
(vnn HaxogmuTcA B pacTBOpe). PeweHue 3agay Ha nocneposaTenbHble peakuuu. 3ajaum Ha
onpeaeneHne KoMYeCTBEHHOro COCTaBa cmecu. PelleHune 3a4ay Ha napannesibHble peakuumu.
AHanu3 ycnosua 3agaum n BbiIbop onTMmanbHOro cnocoba ee peleHumA.

6. PacyeTbl, HO TEPMOXMMUYECKUM ypaBHEHMAM (3 yaca)

Tennoson apdeKkT peakuuun. BblumcneHne Ha OCHOBE TEPMOXMMMUYECKOTO YpPaBHEHMS
KOZIMYecTBa NOI/IOWEHHON TenaoTbl NO U3BECTHOM Macce OAHOro M3 pearvpylowmnx BeLecTs.
HaxoxaeHne maccbl pearvpyowmx BELLeCTB, €CN WM3BECTHO, KaKoe KOANYeCTBO Ten/oTbl
BbIAENNNOCH B JAHHOM peakunu.

7. BaKHeMLwMe KNaccbl HEOPraHMYECKMX coeamHeHul (3 vaca)

I eHeTUYEeCKan CBA3b MEXKAY OCHOBHbIMW KlaCCaMM HEOPraHMYECKMX COeAMHEHUN.
KaneHaapHbIN rpaduK NpoxXoXKAEeHMA NPOrpamMMHOro MaTepurana Kypca BHEYPOUHOM

AesiTeJIbHOCTH
«XuMHA B 3a/1a4ax U ynpakHeHus» B 2022-2023 yyeOHoM roay

KoJ-Bo yacoB
Ne [Tema
1. [Xumuueckrie OpMYJIbI 5
2 KonmnuectBo Beriecta. Yncino ABoragpo. Mossipaas Macca. Mosisipablii oobem |4
=  raza
3.  |PacueThl, CBSI3aHHBIC C UCIIOIH30BAHUEM IIOTHOCTEH, OTHOCHTEIBHBIX 3
[LIOTHOCTEN ra30B

5. |Cmecu. PacTtBophsl. Kpucramioruaparsl 4
6. |BelumcleHUs [0 YPaBHEHHMSIM XUMHYECKON PEaKIUU 12
7. |PacyeTnl 10 TEPMOXMMHUYECKHM YPABHEHHSIM 3
8. |Baxnenmmue Kaacchl HEOPraHUYECKUX COCAVMHEHUN 3

Hroro:34

Kaﬂeﬂnapﬂo - TEMAaTHYECKO€C IJIAHUPOBaAHUE



Pazgen Ne Tema 3aHaATHA
VDOKA
Xumuueckue popmyant (5 |1 BbluKciieHUEe OTHOCUTEIbHON MOJIEKYJISIDHOM MacChl BEIECTBA.
4acoB)
7 Xumuyeckue Gopmynnl. HaxoxxaeHue OTHOLIEHUS MAacC 3JEMEHTOB 110
— XUMUYECKOH (hOopMYyJIe CJI0KHOIO BEIISCTBA.
3. BuiBog XMMHYECKMX (OPMYJI IO OTHOIICHHUIO MAacC 3JIEMEHTOB,
BXOJAIINX B COCTAaB JAHHOTO BenlecTna. IIpakTuyeckue 3a1aum.
4. Haxo)XJIeHHe MAacCOBBIX JOJCH DJEMCHTOB B CJIOXKHOM BEIIECTBE.
[IpakTHYeCKHE 3a1a4H.
5. BuiBoa mpocreiiiieii  hopMyJIbl  COSAMHEHMS 110 MAacCOBOM J0JIE
pj1eMeHTOB (B %).
KoJjauuyecTrBo BellecTrBa. 6_ 3aﬂaq1/1 C UCNTOJIB30BAHUECM INOHATHA «KMOJIb», YHUCJIO ABOF&I{DO.
Yucsio ABOraapo. 7. 3a1aud ¢ UCMIOJIH30BAHUEM MOHATHS «MOJIbY, YUCJIO YACTHIL.
MoJisipHasi macca. 8. 3a1a4M ¢ MCIOIL30BAHUEM HOHSITHUS «MOJIbY, MOJISIPHBINA 00BEM.
MousipHblii 06bem rasa (4 |9- 3a/1aun Ha ra30BBIC 3aKOHBI.
Jaca)
Pacuersl, CBA3aHHEIE ¢ 10 PacueTsl 10 onpeaeneHn0 MacCOBOM J0JIH PACTBOPEHHOIO BEIIESCTBA
HCI0JIb30BAHUEM — (8%).
MJIOTHOCTEM, 11 BrlunciieHHe MacCchl  PacTBOPEHHOI'O BEIIECTBA, COJAEPIKAIIErOCs B
OTHOCHTEJIbHBIX - oIpeAcICHHOM Macce pacTBOPa ¢ M3BECTHOM MaccoBOM jnojei B %.
nJoTHocrei rasos (3 yaca) |12. BrlunciieHHe Macchl PAacTBOPUTEISI M PACTBOPEHHOI'O BEIISCTBA JUIA
MPUTOTOBICHHS ONpEASICHHON MacChl pacTBOpa ¢ 3aJaHHOM MacCOBOM
oseit ero B %.
Cmecu. PacTBopbl. 13. BelunciieHUsS 110 XWMUYECKHM _YPaBHECHHMSM MAacC BEIISCTB IO
Kpucraanornaparsi (4 M3BECTHOMY KOJIMYECTBY BEIIeCTBA (OJHOTO W3 BCTYHAIOIIUX HIIH
yaca) [MOJYYAIOIINXCS B pe3yibTaTe peakiun). [IpakTudyeckue 3a1a4u.
14. BrIuncaeHre Macchl IPOAYKTA PEAKIIMH, KOTAa BEIIECTBA B3AThHI B BHUJIE

PACcTBOPOB C M3BECTHOI MaccoBoii moseii (%) pacTBOPEHHOTO




BemecTBa. IIpakTHdyecKre 3a1a4m.

15. BerurcieHue OTHOCHTECIBLHOM IIJIOTHOCTH Ta30B IO OTHOCHTEIBHOM
MOJICKYJIIDHON Macce (HMJIM OTHOCHUTCILHOM MOJICKYJISIPHOM MaccChl
BEIIECTBA 110 OTHOCHUTCIBHOM IIJIOTHOCTH €r0 B ra3000pa3HOM|
COCTOSIHHH).
16. BblqncneHvHe o0beMa rasa  (mpuM  H.V.), TOJYYaKIIErocs Ipu
— B3aMMOJICHCTBUHU ONPENENIEHHBIX NCXOIHBIX BEIIECTB.
Borunciaenus mo 17. BoiuriciieHue  00beMa  rasa,  TpeOyIomIerocs  Juis  HOJIYYCHHUS
YPABHEHUSIM XUMHUYECKOM OIpeASICHHOM MAacChl BEIISCTBA.
peakuuu (12 yacos) 18 Boruriciienue  o0bemMa  ra3a, HEOOXOIMMOTrO  JUisi  PEaKIuu ¢
= oIpeCIEHHBIM 00hEMOM APYIOro rasa.
19. BrlunciieHre BRIX0/1a POAYKTA PEAKIIUK B IPOICHTAX OT TCOPESTHUYCCKU
BO3MOKHOTO.
0. BrlunciieHHEe BRIX0J1a MPOAYKTA PEaKIUK B IPOICHTAX OT TCOPETHUYCCKH
BO3MOKHOI0
o1 PacueTbl MO0 XHMHYECKHM YpaBHEHHUSIM, €CIH OJHO M3 HCXOJHBIX
— BEILECTB JAHO B H30BLITKE
0o PacueTbl MO0 XHMHYECKHM YpaBHEHHUSIM, €CIH OJHO M3 HMCXOJHBIX
_ BEILECTB JAHO B U30LITKE.
23. BrlunciieHre MacChl IPOAYKTA PEAKIIMH 110 H3BECTHOM Macce NCXOIHOTO
BEIIECTBA, COAEPIKALIEr0 ONPEAEIEHHYIO MAaccoBYIO n0ar0 (B %)
MIPHUMECEH.
24. BrlunciieHre MacChl IPOAYKTA PEAKIIMH 110 M3BECTHOM Macce MCXOIHOTO
BCIICCTBA, COJCPIKAIICTO ONPEACICHHYIO MAacCOBYIO aoui0 (B %)
IpUMECEH.
25. HaxoxxaeHne MOJIeKYISIpHOH (hopMyibl ra3000pa3HOTO BEIECTBA Ha
OCHOBAHMH €r0 OTHOCHUTEIBHOM INIOTHOCTH M MACCOBOM JOJIH DJICMEHTOB
(%).
26. HaxoxxaeHne MOJICKYISpHON (hopMyIbl ra3000pa3HOro BEIECTBA Ha
OCHOBAHMH €r0 OTHOCHUTEIBHOM INIOTHOCTH M MACCOBOM JOJIH DJICMEHTOB
(%).
27. OnpeneneHHe  MOJICKYJISPHON  (OpMyJbl  BEIIECTBA IO €ro
OTHOCUTEIBLHOU IJIOTHOCTH U Macce WX 00bEeMY IPOJYKTOB CTOpPaHUs.
ITpakTHUeckue 3a0a9H.
28.
OnpeacnacHUe  MOJEKYJIIpDHOH  (GopMydbl  BEIIECTBA IO €ro
OTHOCUTEJIBLHOU IJIOTHOCTU M MAcCE WU 00bEMY MPOIYKTOB CTOPAHMSL.
Pacuersl o 29. KoMOuHUpoBaHHBIE 3a7adyd. PelmeHue 3ajady  Ha IapaljIeJbHEIS
TEPMOXUMHYECKUM DEaKIUH.
ypaBHEeHHsIM (3 4acoB) 30
PacueThl M0 TepMOXUMHUYESCKUM ypaBHeHUSIM. [IpakTHUecKHe 3a1a4H.
31. PacueThl M0 TEPMOXUMHUUYECKHUM YPaBHEHUSIM
BaHeiinme KiIacchl 32.
HEOPraHUYeCcKuX I" eHeTHYecKas CBI3b MEXKAY KJaccaMK HEOPraHWYECKMX COCIUHEHNM.
coexnHennuii (3 uaca) 33.
I" eHeTHYeCcKas CBI3b MEXKAY KJaccaMK HEOPraHWYECKMX COCAUHEHNM.
34

1" eHeTrueckas CBA3b MEXKIY KJIacCaMH HEOPTaHWYECKUX COCAUHCHUM.
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XomuyeHko W.I. “CO0OpHMK 3a4ay W YyMNpParKHEHUN MO XMMUKM ANA  HEXUMUYECKUX
TEXHUKYMOB”.

1. XomueHko I.I1. “3agaum no xumum gnsa noctynatowmx B BY3bl”.

8.  AGKuMH I'J1. “3agaum 1 ynparKHeHUs No Xmumun”.

9. TabpuensH O.C. “Xumuma B TecTax, 3aga4ax, ynpaxkHeHUAx 8 - 9 knaccbl”.
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