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IMosicuuTenbHAA 3aIMCKA

Pabouas nporpamma BHEYpOUHOM iesTenbHOCTH «PeleHne pacu€THbIX 3a/1a4 10 XUMHID)
IpeJHa3HayeHa JUlsl yJaluxcs 8 Kiacca.

Pemenne pacu€THbIX 3a7a4 3aHUMAET BaAXKHOE MECTO B M3YYCHMHM OCHOB XMMHUYECKOM Hayku. [Ipu
pelleHnH 3a/1a4 IPOUCXOTUT OoJiee IIyOOKOe U MOTHOE YCBOCHHE yUeOHOro MaTepuaa, BbIpabaThIBalOTCs
HaBBIKM  TPAKTHYECKOTO TPHUMEHEHHUS HUMCIOIIMXCS 3HAHWH, pPa3BHBAIOTCA  CIOCOOHOCTH K
CaMOCTOSITENIbHOI paboTe, MPOUCXOIUT (HOPMHPOBAHHE YMEHUSI JIOTUYECKH MBICIUTh, HCIOJIb30BATh
npuéMBbI aHAIHM3a U CUHTE3a, HAXOIUTh B3aUMOCBSI3b MEXKy O0BEKTaMU U SIBJICHUSAMH. B 3TOM OTHOIIEHNH
peleHue 3aa4 SBIsSeTCs] He0OXOAUMbIM KOMIOHEHTOM MPH U3yYECHUH XUMUU.

[IporpamMmMa >xe 1o XUMHUM BecbMa oOmMpHa. IloaToMy yuuTenb XUMHM BBIHY)KIEH peEIIaTh

mpoOyeMy, Kak Mpu HEOOJIBIIOM KOJMYECTBE YPOKOB JIaTh XOPOIIME 3HAHUS y4alllUMCs, a TJIaBHOE
copMHPOBATH Y HUX HEOOXOAUMBIE YMEHHS U HABBIKU, B TOM YHUCIIC HAYYUTh PEeIIaTh PAaCUETHHIC 3a0a4H.
Jlist GONBIIMHCTBA y4YalIMXCs PELICHHE Pacu€THBIX 3a7ad MO XMMHH MPEICTaBISIET HEMallble
TPYAHOCTU. A, HE OCBOMB IEPBBIM 3Tall PELICHMS 3a]1a4, CBA3AHHBIX C KJIIOUEBBIM IMOHATHEM «MOJIbY,
HIKOJILHUK B TAJIbHEUIIIEM HE CMOKET OCO3HAHHO pelIaTh U Oosee ciaoxHbie 3agaun. [loaTtomy yuurento
TpeOyeTcs MPUIIOKUTh MAKCUMAaJIbHbIE YCHIIMSI HAa HaYaJIbHOM JTalle PEIIeHUs 3a/lay, TaK Kak OT 3TOro
OyZeT 3aBUCETh JAIbHEUIIN yCcrex.

I'maBHOE nMpeHa3HAuYEHNE JaHHOTO (PaKyIbTaATUBHOTO Kypca COCTOUT B TOM, YTOOBI C(POPMUPOBATH
y y4yaluxcsi yMEHUE peliaTh 3aJa4u ONpPeAeIEHHOTO YPOBHS CI0KHOCTHU, TIO3HAKOMUTh UX C OCHOBHBIMU
TUIIAMH 337124 ¥ CI0CO0aMU MX pEeIICHUSI.

BHeypouHast 1esITebHOCTD SIBISIETCS COCTaBHOM YacThIO YU4E€OHO-BOCIMTATEIBHOTO IpoLecca U
onHOU u3 (hopM opraHM3anMK CBOOOJHOTO BPEMEHHM ydamuxcs. BHeypouHast AeITenbHOCTh TTIOHUMAETCS
CEeroJIHs MPEUMYIIECTBEHHO KaK JIeATeIbHOCTh, OPraHu3yeMasi BO BHEYPOUHOE BpeMsl AJis yIOBIETBOPEHUS
HOTPEOHOCTEHN yyalmxcs B COAEPIKATEIBHOM JIOCYTe€, UX YYaCTHHM B CaMOYIPABICHUM U OOILECTBEHHO
MOJIE3HOM 1€ATEIbHOCTH.

AKTYyaJIbHOCTb: IIpOrpaMMa CO3JA€T YyCIOBHA I  COLMAIbHOIO, KYJIbTYpHOIO U
npo(ecCHOHANBHOTO ~ CaMOOIPEAENEHUs, TBOPYECKOM  camMopeald3allud  JUYHOCTH  pebEHKa,
dbopMHUpPOBaHUST XUMUYECKON TIPaMOTHOCTH M 0O€30MacCHOTO KCIOJB30BaHUS BEIIECTB B MOBCEIHEBHOMN
KHU3HU.

IIpakTnyeckass 3HAYMMOCTB: NPU COCTABJIEHUU IMPOTPAMMbI OBLIM OTOOpaHbl Takue paloTHhl,
KOTOPbIE 3aMHTEPECOBANIN Obl yyaluxcs, IoMoriau 661 UM npu noaroroske k OI'D u EI'D, Obliin 4OCTYIHBI
[0 COACPXAHUI0 M METOAMKE BBIMOJIHEHMS, FOTOBWJIM Obl OyIyIIMX HCCIEI0BaTENEH, JaBajld OIBIT
TBOPYECKOM EATENBHOCTH yJalluXCsl.

HoBu3Hna nanHO# paboueil mporpaMmbl: IporpamMma COCpel0TauyuBaeT OCHOBHOE BHMMAHHE Ha
JKCHEPUMEHTaIbHOI paboTe, a 3To, Mpexe Bcero paboTa ¢ BEIIECTBAMM, CO3HATEIBHOE MPOBEAECHUE
XUMHYECKHX ITPOLIECCOB.

Haubonee nenecooOpa3HbIM sBiIsieTCs 00BbEIUHEHME CMEIIAaHHOIO THIA, W Halla Mporpamma
COJIEP’KUT MaTepual Jyuisi paboThl B CIIEIYIOMIMX HANpPaBICHUIX:

Hanpasnenue paboTsl 00beIMHEHUS

Buzbl nedaTenbHOCTH ydaluxcs 0 KaKI0My HaIlPAaBIICHUIO

@®opMbl OpraHU3aluy 00YYaIOLINXCS U TIIACHOCTH Pe3yJIbTaToB pabOThI

Teopernueckoe

[lonrotoBka  mOKIagOB,  pedepaToB, MPOBEAECHUE  HUCCICNOBAaHMM  TEOPETHUECKUX U
WJUTIOCTPUPYIOIINX UCTOPUIO OTKPBITUH. Pelienune 3a/1a4 moBbIIIEHHON TPYAHOCTH.

Koppecnonnentckas pabora.

XuMuYeckue Beuepa, HayyHble KOH(GEpEeHLIUU, 3aHATUS OObEIMHEHUS, OJIMMIIMA/Ibl, KOHKYPCHI
9PYAUTOB, BHINYCK OroJuIeTeHEH, cTenraser, nHpopmarun CMU.

DKcIepUMEHTAIbHOE
JIaGopaTopHO - MpenapaTuBHBIM MPAKTUKyM. DKCIIEpUMEHTaJIbHAasl HMCClleoBaTeNbcKas paboTa
yUaIImxcsl.

3aHsaTus O6’bCIlI/IHCHI/I$I, KOH(pCpCHI_II/II/I, XUMHUYCCKHUEC BCUCpaA, 3alllUTa IPOCKTOB, IIPC3CHTALIUH.



Koncrpykropckoe

KonctpyupoBanue npubopoB, MaKeTOB, MOJIETICH, CPEICTB HATJISAHOCTH.

O6opynoBaHre XUMHYECKOTO KaOMHETA.

Heab: GopmupoBaHue y ydamuxcs OnbITa XMMUYECKOTO TBOPUECTBA, KOTOPBIN CBA3aH HE TOJIBKO
C coepXaHHeM JEeSATeNIbHOCTH, HO U C OCOOEHHOCTSMHU JIMYHOCTU peOeHKa , €ro CIHOCOOHOCTSMHU K
COTPYAHHUYECTBY, pa3BUTHE  OOIIEKYJbTYPHOH  KOMIIETEHTHOCTH, NPEACTABICHUH O  pOJIU
€CTECTBCHHOHAYYHbIX 3aHATUA B CTAHOBJEHUM LMBUJIM3ALMM, I[103HABATEIIbHOW AKTHUBHOCTH U
CaMOCTOSITENIbHOCTH, TOJIOKUTEIIEHOW MOTHBALIMHU K O0YYEHHUIO, OTIbITa CAaMOpPEaTH3aluy, KOJUIEKTUBHOTO
B3aUMOJICUCTBUS, pA3BUTUE MHTEIUIEKTYaIbHOTO W TBOPYECKOIO IIOTEHIMANa JETel Ha OCHOBE
(dopMHpOBaHUS OMEpPAIMOHHBIX CIIOCOOOB YMCTBEHHBIX JCHCTBUI MO PEIICHUIO TEOPETUYECKUX U
MPAKTUYECKHX 3a71a4 B 00J1aCTH XUMUH.

3aauu IporpaMMBbl:

Obpa3zosamenvhvie:

1) bopmupoBaHKe YMEHUI U 3HAHUI IPU PEILICHUH OCHOBHBIX THUIIOB 3314 110 XHMMHH;

2) ¢dopmHpOBaHHE MPAKTHYECKHUX YMEHHH MNpU PEIICHUHM SKCIEPUMEHTAIbHBIX 3a1ad Ha
pacro3HaBaHHUE BEILECTB;

3) moBTOpEHHE, 3aKPEIICHUE OCHOBHBIX MOHSTHI, 3aKOHOB, TCOPHii, @ TAK)Ke HAyYHBIX (HAKTOB,
00pa3yromux XUMUYECKYIO HAYKY.

Bocnumamenvnvie:

1) co3nanue nerarornuecKux CUTYyalMi YCIEIIHOCTH JUIsl TIOBBINICHUS] COOCTBEHHOM CaMOOIICHKH
U CTaTyca y4allluXcs B IJ1a3ax CBEPCTHUKOB, MIEJarOroB U POAUTEIICH;

2) (opMupoBaHHE IO3HABATEIbHBIX CIIOCOOHOCTEH B COOTBETCTBHM C JIOTHKOW Pa3sBHTHS
XUMUYECKON HAYKU;

3) coneiicTBUE B TPOPOPUCHTAIIUH IIKOJIHHUKOB.

Pazesusarowue:

1) pa3BuBaTh y MIKOJILHIKA YMEHHE BBIACISTh TJIABHOE, CYIICCTBEHHOE B M3yYCHHOM MaTepHale,
CpaBHMBATh, 000011aTh U3yUEHHBIE (DAKTHI, TIOTUYECKU U3JIaraTh CBOM MBICIIU IIPU PEIICHUU 3aa4;

2) pa3BUBaTh CAMOCTOSTEIBHOCTD, YMEHHE IPEOI0JICBATh TPYAHOCTH B YICHUH;

3) pasBuBaTh OMOIMM  Y4YaIIUXCS, CO37aBas OSMOIMOHAIbHBIC CHUTYallMH  yIMBJICHUS,
3aHMMATEIbHOCTH, apaJOKCAIbHOCTH;

4)  pa3BuBaTh  NPAKTUYECKHE YMEHHS  y4YallUXCsl MPU  BBIMOJIHCHHH  MPAKTHYECKHX
JKCIIEPUMEHTAJIbHBIX 3a7au.

5) pa3BHBaTh HHTEIUICKTYAIbHbBII H TBOPUSCKUI MOTCHIIMAN TMYHOCTH, JJOTUUECKOE MBIIIIJICHHE ITPU
pELIeHNH SKCIIEPUMEHTAIBHBIX 33/1a4 10 XUMHH;

6) y4UTh TEXHHKE TIOArOTOBKA W IPOBEIACHHS XHMHYECKOTO O3KCICPHMEHTA, C TOMOIIBIO
3aHMMATEJIbHBIX ONBITOB MOJHATH Y 00 yUaIOLIUXCsl MHTEPEC K U3YUEHUIO XUMUH, YYUTh IIPUEMaM PELICHUS
TBOPYECKUX 33714, MOMCKY JIbTEPHATUBHOIO PELIeHUs, KOMOMHUPOBAHUIO paHee U3BECTHBIX CIOCOOOB
pelIeHN s, aHAJIU3Y U COMIOCTABIEHUIO PA3JIMYHBIX BAPUAHTOB PEIICHUS, YYUTh AKTUBHO MBICIIUTB;

7) pacumpsath TPO(ECCHOHATBHBIA KPyro3op, OSPYIHIHUIO, TIOBBINIATE OONIMHA YPOBEHb
00pa30BaHHOCTHU U KYJbTYPHI.

IlepeuncienHble 3ajauu OXBAaThIBAIOT UIMPOKHUHA KPYT MPOOJIEM BOCHHUTAHUS U JONOJHUTEIBHOTO
o0pa30BaHMs UIKOJIBHUKA, PELIEHHE U pealn3alinsi KOTOPhIX HEOOXOIUMBI JIsl TOCTUKEHUS TOCTABJIEHHOM
LEJIN.

OITMCAHUE MECTA BHEYPOUYHOU JEATEJIBHOCTU

Ha mpoBenenne 3aHsATHII BHEYPOUHOU NEATEIBHOCTH «PelieHne pacu€THBIX 3a7ay M0 XHUMUW»

otBoauTcs 1 yac B Hezento, npeaycmoTpeHHoi @I'OC (34 vacos B rox)

Metoab! 00y4yeHuUs:

CnosecHule: yCcTHOE U3NIOKEHUE, 00BsICHEHUE, (PPOHTATILHBIE Oece/bl, THIAMBHUIyaIbHbIe OeceIbl.

Haznaouvie: MynbTUMEIMIHBIE IPE3EHTALINH, JEMOHCTPALIKs, COCTABJICHNE OIIOPHBIX KOHCIIEKTOB,
CcXeM, TaOIuII;



Ilpakmuueckue: pemenne 3anad, OBP, reHeTnueckux mpeBpamnieHuid, MpOEKTHAs AEATEIbHOCTD,
opraHu3anoOHHadg ACATCIbHOCTb, COCTABJICHUC HOqu)OJII/IO.

®opMBbI OPraHU3aluy AeATeJIbHOCTH yYaIUXCsH
I'pynnoBas, HHIMBHAyaIbHO-TPYIIIIOBAsL, UHAWBUIyaJIbHAs, [TapHAsl.

DopMbl IPOBEICHUS 3aHATHI

1) nexius;

2) TpPaKTHKYM;

3) 3aIuTa MpoeKTOB;

4) KOHCYIIbTAIINS;

5) mpe3enTaius nopdoIno;

6) MacTepckas o perieHUIo 3a/1a4.

@®opMbI 1 METO/IbI, TEXHOJOTUHU 110 (popMmupoBanuio YY/I:
1) mmuHocTHBIE YV ]I
TEXHOJIOTHS BeIeHHs pobsieMHoro auanora (asrop E.J.MenbHukoBa);
2) peryastuBHbie YY ]|
pabota ¢ KapToil ypoka;
MPUMEHEHHE METOANKHU 0e30TMeToYHoro oOyuenus (aBrop I'.A.Llykepman);
pabora MmO caMO- W B3aUMOKOHTPOJIO YCTHBIX M MHCHbMEHHBIX OTBETOB (IO 3apaHee
onpeaenéHHbIM KpUTEpHsIM, oOpasiam);
3) yueGHO-nI03HABaTebHbIE VY]]
pellieHre MPOeKTHBIX 33/1a4;
MpUMEHEHHUE cloBapen, cripaBouyHUKOB, KT — TexHomoruit;
muddepeHnmranus 3a1aHui;
MIPUMEHEHHE TBOPUYECKUX 3aJaHHH, TPAKTUKO-3HAUMMBIX 3a/1aHUH.
4) KOMMYHUKATHBHbIE
3alUTa MPOEKTOB;
TpYIIOBasi, MHIUBUAYaIbHO-TPYIIIOBAsl, HHIUBUAyallbHAs, TTapHAasi OpraHu3alus 3aHATUI
Buasbl 3aganmii,
(¢hopmupylonue ynupepcajabHbie ydeOHbIe 1eiCTBHA
Buabl YY ] Buanbl 3aganmii
JInuHOCTHBIE VYyacrtue B IpOeKTax;
MO/IBEICHUE UTOTOB 3aHSTHUS,
TBOPYECKHUE 33]IaHN;
CaMOOIIEHKA;
cocCTaBJIEeHUE MOPTQOIIHO.
[To3znaBarenbpHBIC «[Touck nunIHero»;
«l{emoukm»;
HECTaHJapPTHBIC PEIICHHUS;
COCTaBJICHUE CXEM-OIIO0D;
paboTa co CripaBOYHUKAMU,
COCTaBJICHHE aJITOPUTMOB PEILICHUS 3a/1a4.

PerynstuBHbie «[IpenHamMepeHHbIE OIINOKNY;
IIOMCK uHpOpMAIUU B IIPEUI0KEHHBIX UCTOYHUKAX;
B3aMMOKOHTPOJIB;
JUCIIYT;

« iy ommoKn»;

KOHOIT (kOHTpOJBHBIN OMPOC Ha OMPENCTIECHHYIO MPOoOIeMy).
KommyHuKaTHBHBIE CocraBb 3a71aHuE TTAPTHEDY;

OT3bIB Ha PabOTy TOBApHIIIA;




rpymmoBas padoTa IO COCTaBJICHUIO TUAIOTOBOE CITyIIIaHNE
(popmynupoBka BOIIPOCOB TUTS oOpaTHOW  CBsI3M);
«IOJrOTOBh ~ PACCKa3...», «OMUIIHA  YCTHO...», «OOBSCHH...»

O:xupaemblie pe3yJbTarbl GopmupoBanus YY/{

Jluunocmmuule ynusepcaivhule yuednvle oelucmeus

Pa3znuyath OCHOBHbIE HPABCTBEHHO-3CTETUUECKHE MTOHSTHUS;

OrneHuBaTh CBOU U UY>KHE TOCTYIKHU;

AHaNM3UPOBATh U XapaKTEPU30BaTh IMOLIMOHATIBHBIE COCTOSIHUS 1 YyBCTBA OKPYKAIOIIUX,
CTPOUTH CBOU B3aMMOOTHOIIEHUS C UX YUETOM;

OueHuBaTh CUTYallUH C TOUYKH 3PEHUS MPABUII TOBEIACHUS U 3TUKH;

[TposIBNSATH B KOHKPETHBIX CUTYAIUSIX JOOPOKEIATEIbHOCTh, TOBEpHUE BHUMATEIBHOCTD;
BripaxkaTh M0OI0XKUTENIbHOE OTHOLICHHE K TPOLIECCY MO3HAHUS;

[IposiBNsATE BHUMAaHME, yIUBICHUE, KeJlaHue O0JIbIIE Y3HATD;

OrneHuBaTh COOCTBEHHYIO YUEOHYIO ACSITEILHOCTD: CBOU JIOCTH)KEHUS, CAMOCTOSITEITBHOCTD
[TpuMeHsTh TpaBUIIa AETOBOIO COTPYIHUYECTBA: CPABHUBATH Pa3HbIe TOUKU 3PEHUS; CUUTATHCS C
MHEHHUEM JIPYToro 4eJIOBeKa, MHUIIMATHBY, OTBETCTBEHHOCTb, IPUUMHBI HEY1a4; MPOSIBIIATH
TepIIeHHE U JOOPOKENaTeNbHOCTD B CIIOpE, AUCKYCCUH, I0BEpUE K COOECETHUKY.

Pecynamuenvie ynusepcanbvHhule yuedoHbvle Oelicmeus

Y nepKuBaTh LIeJb IEATEIHHOCTH JI0 MOJIYyUYEHUs €€ pe3ybTara;

[InanupoBath perieHue yueOHOM 3a/1a4u;

OrneHuBaTh BECOMOCTh MPHUBOJIMUMBIX JO0KA3aTENbCTB M pacCykaeHui (yOeauTeabHO, JIOXKHO,
UCTHHHO, CYIIECTBEHHO, HE CYIIECTBEHHO);

KoppekTupoBars nesTeIbHOCTh: BHOCUTh H3MEHEHUS B ITPOIECC C YIETOM BO3HUKIIHNX TPYAHOCTEH
U OLIMOOK, HaMe4aTh CIIOCOObI UX YCTPaHEHMUS;

OCyIECTBISATh UTOTOBBIM KOHTPOJIb IESATEIBHOCTH («UTO CAETAHOY») U MOOTIEPALIMOHHBINA KOHTPOJIb
(«Kxak BBITTOJIHEHA KaXK/1asl OTIepalysi, BXOAAIIAst B COCTaB y4eOHOTO ACHCTBUNY);

OrneHMBaTh pe3yabTaThl JESITEILHOCTH;

AHanM3UpoBaTh COOCTBEHHYIO padoTy;

OrneHHBaTh YPOBEHb BIIAICHUS TEM WJIM MHBIM YUE€OHBIM JIeiicTBHEM (OTBEUYaTh Ha BOIIPOC «UTO 5
HE 3HAI0 ¥ HE YMEI0?»).

3. Ilo3nasamensHble ynusepcanvhvle yuednvie 0eicmeus

AHaJIN3UPOBATh PE3yIbTAThI AIEMEHTAPHBIX UCCIEI0BAaHUN, PUKCUPOBATH UX PE3YNbTaThI;
BocnpousBoauTs 1o naMatu HHPOpMAaIUIo, HEOOXO0AUMYIO /7Sl pelIeHus yueOHO! 3aauu;
[TprMeHsTh TabJIUIIbI, CXEMBI, MOJIEIH JUISl TOTY4EeHUs HH(OpMAIIHH;

[Tpe3eHTOBAaTH MOArOTOBJIEHHYIO HHPOPMAIIUIO B HAIJISTHOM U BepOaIbHOM BHUJIE;
[TpuBOIMTE IPUMEPHI B KAUECTBE JI0KA3aTEIbCTBA BBIIBUTAEMBIX MTOJIOKEHH;

BeinonHATe yueOHbIe 3a/1a41, HE UMEIOIUE OJTHO3HAYHOTO PEIICHHS.

4. Kommynuxkamuenule ynugepcaipHle yueonvle 0eicmeus

BocnprHUMATE TEKCT ¢ y4ETOM ITOCTABJICHHOHN yUIeOHOM 3a1a9H, HAaXOAUTh B TEKCTE HH()OPMAIIHIO,
HEOOXOUMYIO JIJIsl €€ PEIICHHS;

CpaBHUBATH pa3HBIC BUIBI TEKCTA;

CocTaBiiaTh IIJ1aH TEKCTA;

OdopMIsATh TUATOTHYECKOE BBICKa3bIBAHUE B COOTBETCTBHH C TPEOOBAHUSIMU PEUEBOTO ITHKETA.



Conep:xanue yueOHOM QM CIATIIUHBI
8 kiacc (34 yaca, 1 yac B Hele/I10)

Brenenne (2 yaca)
3HAKOMCTBO C LEJIIMU U 3aJ1a4aMH Kypca, ero cTpykTypoit. OCHOBHBIC (PH3UUECKUE U XUMUYCCKHE
BCJTMYMHBIL.

Tema 1. MaTemaTu4eckue pacyéTnl B XuMuu (7 4acoB)

Bonoponnas enuHuna atoMHOM Macchbl. OTHOCUTENbHAs aTOMHasi M MOJIEKYJSpHas. Macchl.
HaxoxneHrne oTHOCUTEIbHOM MOJIEKYIISIPHOM Macchl 1o (popmysie BeuiecTsa.

MaccoBass 10y XMMHUYECKOTO 3JJIEMEHTA B CIOXKHOM BemiecTBe. Pacu€r maccoBod J0iu
XUMHYECKOro 3yieMeHTa 1o ¢opmyne BemiectBa. Haxoxxaenwe (opmysbl BemiecTBa MO 3HAYCHUSIM
MAacCOBBIX J10JIell 00pa3yIOIIUX €0 3JIEMEHTOB.

O6bEMHas 107151 KOMIIOHEHTA ra30BOM CMECH.

[onsarue 06 00BEMHOI 016 KOMITOHEHTA ra30BOM CMECH U pacu€Thl C UCIOIB30BAaHUEM 3TOTO MTOHSATHSL.

MaccoBas 10J11 paCTBOPEHHOTO BEILIECTBA.

PactBopbl, pacTBOpUTENh U pPAcTBOPEHHOE BeweCTBO. [lOHATHE O KOHLIEHTPALUMM PaCTBOPEHHOTO
BelecTBa. MaccoBas 10Ji1 paCTBOPEHHOTO BEIIECTBA M PACUETHI C UCIIOIb30BAHUEM 3TOIO MOHATHUS.

MaccoBasi 10Jis1 IpUMeECeil.

[TonsiTe 0 YKCTOM BelIECTBE U MpHUMecH. MaccoBasi 10y MpUMeECH B 00paslle MCXOJHOTO BEHIECTBA.
OcHoBHOe BemiecTBO. PacuéT Macchl OCHOBHOTO BEILIECTBA II0O Macce BEIIECTBA, COJECPIKAIIETo
onpeAenEéHHYIO 00 TpUMece U Ipyrue MoaupuKaluOHHbIe PACUETHI C KCTIOIb30BAaHUEM ITUX MOHSITHH.

Tema 2. KosinuecTBeHHbIE XapaKTEPHCTHKH BelecTBa (6 yacoB)
OCHOBHBIE KOJINYECTBEHHbIE XapAaKTEPUCTUKH BEILIECTBA.

[TocTostnaass ABoraapo. KomuyectBo BemiectBa. Monb. ModsipHas macca. MOJSpHBIH 00BEM
ra3oo0pasHoro BemiectBa. KpaTHble eIWHUIBI KOJMYECTBA BEIIECTBA — MUJUIMMOJL U KHUJIOMOJIb,
MUJUTUMOIIIPHAs. W KHJIOMOJISIPHAs MacChl BELIECTBA, MILIIUMOJSPHBIA W KHJIOMOJSPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuétel ¢ ncnonb30BaHUEM MOHATUNA «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «MOJIIPHBII
00BEM ra3oB», «IIOCTOSTHHAsT ABOTaapo».

Pacuérnble 3amaum. 1. BpluncineHue koiaudecTBa BEUIECTBA MO M3BECTHOMY YMCIY YaCTHUI[ 3TOTO
BellecTBa. 2. BulunciieHne Macchl BellecTBa MO MU3BECTHOMY KOJMYECTBY BellecTBa. 3. Briuncienue
KOJIMUECTBA BEIIECTBA MO M3BECTHOMY 00BEMY BemiecTBa. 4. BriuucieHnue 4ucia 4acTUIl 10 U3BECTHOM
Macce BEIeCTBA.

5. OmpeneneHre OTHOCUTENBHOM MIIOTHOCTH Ta3a.

Tema 3. KosinyecTBeHHbIE XapPAKTEPUCTUKU XHMHYECKOI0 Mpoiecca
( 15 yacoB)

Pacuér konnuecTBa BeliecTBa, Macchl HIIM 00bEMa UCXOIHBIX BEIIECTB U MPOJAYKTOB PEAKITHH.

Pacuérnblie 3agaum. 1. Beluucienue mo XMMHUYECKUM ypaBHEHHUSIM MAacChl, 00bEMa WM KOJIHYECTBA
BEIIIeCTBA M0 M3BECTHON Macce, 00bEMY MM KOJMYECTBY BEUIECTBA OJHOTO M3 BCTYIAOIIUX B PEAKIIHIO
BEIIECTB WJIU TIPOYKTOB PEAKITUU.
2. Berunciienne Maccol, 00bEMa IIPOIyKTa PEaKII|H, €CITH OJTHO U3 PEarupyroIIiX BEMIECTB JAHO B U30BITKE.
3. Bplumcrnenue Macchl (KOJTMYECTBAa BeIIECTBA, 00BbEMA) MPOMYKTAa PEAKIUU, €CIM H3BECTHA Macca
MCXOJIHOTO BEIIECTBA, COJIEPIKAIIETO OMPEICTEHHYIO IO TpuMecei. 4. Beraucienne Maccol (KOM4ecTBa
BeIleCcTBa, 00bEMa) IPOAYKTA PEaKIuu, €ClIM U3BECTHA Macca pacTBOpa U MaccoBasi A0JS paCTBOPEHHOTO
BemlectBa. 5. OrmpeneneHne MaccoBOM WM OOBEMHOM J0NM BBIXOJA MPOAYKTa OT TEOPETHUYECKU
BO3MOXKHOTO. 6. Pelienue nenovex npeBpamieHus.

7Pacu€rbl, CBsI3aHHBIE C  KOHILIEHTpalUWeWd  pacTBOPOB,  PacTBOPUMOCTBbIO  BEIECTB,
3JIEKTPOJIUTHYECKON JUCCOLUALIEN.



Tema 4. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu (4 yaca)
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiui. OKHUCINUTENb W BOCCTAaHOBHUTENb, OKHCIEHUE U
BoccTraHoBieHue. CocraBlieHHE ypaBHeHI/Iﬁ OKHCJIUTCIBbHO-BOCCTAHOBUTECIIbHBIX peaKquI METOAOM
3JIEKTPOHHOTO OaaHca.
Knaccuukanus oKucImTenbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

TemaTHyeckoe NJIAHUPOBAHNE BHEYPOUHO padOThI
«PemeHue pacyéTHBIX 32/1a4 N0 XUMHUN», 8 KjIacc
(Bcero 34 yaca, 1 yac B HeJ1eJ110)

Temaruueckoe riaHupoBaHue(8 Ki1acc)
Ne ypokos Ha3zBanue paznena, riias KonnuecTtBO 4acos
Bcero N3 Hux (popmbl KOHTPOIIS)
KOHTPOJILHBIX | MPAKTHYECKHUX
pabor pabot
1 BBenenne(24) 2 - 1
2 Tema 1. 7 1 -
MaremaTuyeckue
pacyéTbl B XMMHU
3 Tema 2. 6 1 -
KonnuyecTBeHHBIE
XapaKTePUCTUKH
BeniecTna (6 yacoB)
4 Tema 3. 15 - 1
KonnuyecTBeHHBIE
XapaKTepPUCTUKH
XHMHY€ECKOro nmpouecca
(15 gyacoB)

5 Tema 4. OKHCIUTENBHO- 4 1 1
BOCCTAHOBHTEIbHbIE
peakuuu (4 yaca).

6 Hroro 34 1 2




KasiengapHo — TemaTudeckoe nNJIaHUPOBaHME BHEKJIACCHOM padoThI

Ne Ne Jlara
ypoKa ypoKa poBeIe Tema ypoxka [Tpumevanue
(Teme) HUS
ypOoKa
BBenenue(24)
1 1 3HAKOMCTBO C MEJISIMH | 33/1adaMHu Kypca, ero Jlexnus
CTPYKTYpOil.
2 2 OcHoOBHBIE PU3NUECKHUE U XUMHUYCCKHE
BEJIMYMHEI.
Tema 1. MaTemaTH4ecKue pacyéTsl B XuMuu (7 4acoB)
3 1 OTHOCHUTENbHAS ATOMHAs U MOJIEKYJISIPHAS Jlexnus
MacChl Perienne
YOpaKHEHU I
4-5 2-3 MaccoBast 0711 XHMHYECKOrO JJIEMEHTA B
CJI0’KHOM BELIECTBE Jlexnust. OnopHbIi
KOHCIIEKT.
AJITOPUTMBI.
6 4 OO0BEMHAs 1011 KOMIIOHEHTA ra30BOM CMECH Jlexnus.
Pemenue 3agauq.
7-8 5-6 MaccoBas 10151 BELIECTBa B paCTBOPE. Anroputmsl. Pemienue
3a7ad4.
9 7 MaccoBas 10151 TpUMECEH. Jlexuusi. AIIrOpUTMBI.
Pemmenne 3agay.
Tema 2. KoinuecTBeHHbIE XapaKTEePUCTHKH BemiecTBa (6 4acoB)
10 1 OcCHOBHBIE KOJTMUECTBEHHBIE XapAKTEPUCTUKU
BEIIECTBA. Jlexmus.
OmnopHblit
KOHCIICKT.
11 2 Brranciaenne KoaudecTBa BEIeCTBa 110 Pemrenne
W3BECTHOMY YHCITY YaCTHUII TOTO BEIIECTBA. 3a/au.
12 3 Boruncnenue Macchbl BeIecTBa 0 U3BECTHOMY Pemenue
KOJIMYECTBY BEIIECTBA. 3a/au.
13 4 Brruncnenune konmdecTBa BeIecTBa o Pemenue
W3BECTHOMY 00BEMY BeIlleCTBa. 3a/au.
14 5 Brruncnenune ynciia 9acTUIl 10 H3BECTHOM Pemenue
Macce BEIICCTBA. 3a/au.
15 6 OrnpesneneHne OTHOCUTEIBHOM MIIOTHOCTH Pemenne
rasa. 3a/au.
Tema 3. KosinuecTBeHHbIE XapaKTePUCTHKH XHMHYECKOro nmpoiecca (15
4acoB)
16 1 Brruucnenue Maccsl IpoIyKTa peakuy o Pemenune
W3BECTHOM Macce UCXOIHOTO BEIECTBA. 3a/1au.
17 2 Brruncnenne Macchbl PoyKTa Peakiiuu Mo AJNTOPUTMEI.

W3BECTHOMY KOJIMUECTBY HCXOHOTO
BEIECTBA.

Pemenue 3agauq.




18 3 Brruucienue 00bEMa 0JTHOTO U3 ANTOpUTMBI.
pearupyrolux BEIeCTB 10 3aJaHHON Macce Pemenue 3anay.
MPOYKTA PEaKIUu.
19-20 4-5 Boruncinenue 1o ypaBHEHUIO XUMUUECKON Anroputmsl. Pemenne
peakiuu (ecau 0JJHO U3 pearupyroumx 3ajad.
BEILIECTB JJAHO B U30BITKE).
21-22 6-7 Brruucienne Macchl IpoIyKTa PEaKIIuy o ANTOPUTMBI.
M3BECTHOM Macce HCXOAHOTO BELIECTBA, Pemenue 3anay.
COJIEp>KaIIero MPUMECH.
23 8 Boruncnenue Macchl (KOJIMYECTBA BELLECTBA, AJNTrOpUTMBI.
00bEMa) MPOYKTA pEeaKIiuy, eClii H3BECTHA
Macca pacTBOpa U MaccoBasi J0JIst Pemmenue
pacTBOPEHHOTO BEIIECTBA. 3ajau.
24-25 9-10 ['eneTuyeckas CBsi3b MEX 1y OCHOBHBIMU Pemenue
KJIacCaMH HEOPTraHUYEeCKOU XUMHHU IETIOUeK
IpeBpalleHus
26 11 Brruucienne 00bEMHBIX OTHOIICHHUH Ira30B IO | AJITOPUTMBI.
XUMHUYCCKUM YPaBHCHUSIM. Pemenue 3anay.
27-28 12-13 Pacuérsl, cBsI3aHHBIC C KOHIICHTpAITUEH AJNTOPUTMBI.
pPacTBOPOB, PACTBOPUMOCTHIO BEIIIECTB, Pemenne 3aau.
PIEKTPOIIUTUYECKON TUCCOLIUAIUEH.
29-30 14-15 Perrenre KOMOMHUPOBAHHBIX 33/1a4. Anroputmsl. Pemenue
3ajay.
Tema 4. OKUCIANTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (4 yaca).
31 1 OKHUCINUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLINU. Pemenune
YIPaKHEHUM.
32 2 CocraBiieHre ypaBHEHUN OKUCIUTEIHHO- CocraBienue
BOCCTAaHOBUTEJIBHBIX PEAKIIUI METOJIOM YpaBHEHHUIA.
PIEKTPOHHOTO OayaHca.
33 3 Kiaccudukanus okucauTebHo-
BOCCTAaHOBUTEIHHBIX PEaKIIUH. Jlexmust. OnopHbIi
KOHCTIEKT.
34 4 HroroBoe 3anHatue 3auér

Jluteparypa nas yuuress:

Crnucok JuTepaTypbl 10 BHEKJIACCHOM padore

1. Anamosuu T.I1. Bacunsesa I'.1. “COOpHHUK OJMMIMATHBIX 33724 0 XUMHUH .

2. bynpymxak I1. “3agaun mo xumum™.

3. Epoxun 10.M.; ®ponos B.U. “COopHuk 33134 1 yIpaKHEHHIA TI0 XUMUH .

4. Kysmenko H.E., Epémun B.B. “2500 3anau ¢ permenuem”.




5. Hurosuu U.K.; Ilpotacos I1.1. “MeTtonuka pemeHus pacy€THBIX 3a/1a4 10 XUMUU .

6. Xomuenko M.I". “COopHUK 337124 ¥ yIIPaKHEHUH 110 XUMHH JJISI HEXUMHYECKUX TEXHHUKYMOB .
7. Xomuenko ['.I1. “3anaun no xumuu Jyist nocrynaroumx B BY3s1”.

JIuteparypa s yyammxces:

1. Aokun I'.JI. “3angaun u ynpakxHeHUs 110 XUMUU .



2. 'abpuensa O.C. “Xumus B TeCTax, 3aj1auax, ynpakHeHusx 8 — 9 kmaccol”.

3. I'aBpyceiiko H.I1. “IIpoBepounbie pabOTHI 10 HEOPraHUYECKOI XUMHH 8 Kiacc”.
4. CaBunkuHa E.B. Ceepioa H. /I, “COopHUK 337124 U yIPA)KHEHHUH 110 XUMUN .
5. Cyposriesa P.I1. “3amanus 1jis caMOCTOSTENIBHOM pabOThI 1O XUMUH B 8 Kitacce”.

6. Xomuenko U.I". “COopHHK 3a71a4 U YIPOKHEHHUH 110 XUMHH JIJIS1 CPETHEH TITKOJIBI .






