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ITosicHuTEILHAS 3aIIHCKA

Pabouas mporpamMMa BHEYPOUHOU AESATENbHOCTH «XHUMHUA B 337auax U HKCIEPUMEHTaX »
IpelHa3HauyeHa JUIsl yJaluxcs 8 Kiacca.

Pemrenne pacu€THpIX 3a7a4 3aHUMAET BaKHOE MECTO B M3YYEHHHM OCHOB XMMHYECKOi Hayku. [Ipu
pellIeHnH 33/1a4 IPOUCXOTUT OoJiee IIyOOKOe U MOTHOE YCBOCHHE yUeOHOro MaTepuaa, BhIpabaThIBalOTCs
HABBIKM  TPAKTUYSCKOTO TPUMEHEHUsS HMCIOIIMXCS 3HAHWHA, pPa3BUBAIOTCA CIIOCOOHOCTH K
CaMOCTOSITeNIbHOM paboTe, MPOUCXOIUT (OPMUPOBAHHE YMEHUSI JIOTUYECKH MBICIUTH, HCIIOIb30BATh
npUEMBI aHATTN3a U CUHTE3a, HAXOUTh B3aUMOCBSI3b MEKy OOBEKTAMU H SIBICHUSAMH. B 3TOM OTHOIIEHUN
peleHue 3aa4 ABIseTcs] He0OXOAUMbIM KOMIIOHEHTOM MPH U3yYECHUH XUMUHU.

[Iporpamma >xe mo xumuM BecbMma oOmIMpHA. [I0ATOMY y4yuTENb XUMHUU BBIHYXKACH peElIaTh

npo0yeMy, Kak Mpu HEOOJIBIIOM KOJMYECTBE YPOKOB JIaTh XOPOIIME 3HAHUS y4alllUMCs, a TJIaBHOE
chopMUPOBATh Y HUX HEOOXOIUMBIC YMEHHUS U HABBIKH, B TOM YHCJIC HAYYUTh PelIaTh pacUETHBIC 3aJa4H.
Jlis GONBIIMHCTBA y4alIMXCs PELICHHE Pacu€THBIX 3a7ad MO XMMHH MPEICTAaBISIET HEMallble
TPYIHOCTH. A, HE OCBOUB IEPBBIN ATal PEHICHUS 3a7a4, CBA3AHHBIX C KJIIOYEBBIM MOHSITHEM «MOJbY,
HIKOJILHUK B JJAJIbHEUIIIEM HE CMOKET OCO3HAHHO pelIaTh U Oosee ciaoxkHbIe 3a1aun. [loaTromy yuurento
TpeOyeTcsl MPUIIOKUTh MaKCUMAaJIbHBIE YCHJIMSI Ha HAYaJIbHOM dTalle pelieHus 3a/1ad, Tak Kak OT 3TOro
OyJeT 3aBUCETh JAIbHEUIIN yCcrex.

['maBHOE peHa3HAYCHUE JAHHOTO (PaKyJIbTaATHBHOTO Kypca COCTOHT B TOM, 4YTOOBI c(hOpMHUPOBATH
y y4yaluxcsi yMEHUE peliaTh 3aJa4u ONpeaeIEHHOrO YPOBHS CI0KHOCTHU, IO3HAKOMUTH UX C OCHOBHBIMU
TUTIAMH 337249 U CIIOCO0aMH UX PEIICHHS.

BHeypouHast IesSTENbHOCTD SIBISIETCS COCTABHOM YacThi0 y4eOHO-BOCIMHUTATENILHOTO Mpollecca U
OJIHOM M3 (hopM OpraHHU3aIi CBOOOJHOTO BPEMECHH ydalIMXCs. BHEypoUYHas esATeIbHOCTh IIOHUMACTCS
CEeroJIHs NPEUMYIIECTBEHHO KaK JIeSITeIbHOCTh, OPraHu3yeMasi BO BHEYPOUHOE BpeMsI ISl yIOBIETBOPEHUS
HNOTPEOHOCTEN yyalmxcs B COAEPIKATEIBbHOM J0OCYre, UX YYaCTHUH B CaMOYNPABICHUH U OOILECTBEHHO
MOJIE3HOM J1€ATEIbHOCTH.

AKTYyaJIbHOCTB: MporpaMmMa CO3Ja€T  YCJIOBUS I  COLMAJIbHOrO, KYJIBTYPHOTO H
npo(ecCHOHANFHOTO  CaMOOIpEAENeHUsl, TBOPYECKOW  camMopealu3alli  JTUYHOCTH  peOEHKa,
bopMHUpPOBaHUST XUMUYECKONH TPaMOTHOCTH M O€30MaCHOTO HCIOJb30BaHUSI BEIIECTB B IMOBCEIHEBHOM
YKU3HU.

IIpakTHYeckasi 3HAYUMOCTb: TPU COCTABJICHWU TPOTPaMMbl ObBUTH OTOOpaHBI Takue paldOThI,
KOTOpPBIE 3aUHTEPECOBAIH OBl YHAIIUXCsI, TOMOTTU ObI UM pH noarotoBke K OI'D u EI'D, 6bu11 JOCTYITHBI
M0 COJEPKAHUI0O U METOJUKE BBIMIOJHEHWs, TOTOBWIM Obl OYAYyIIMX HCCIEIOBaTeNeH, JaBajidl OIBIT
TBOPYECKOU I€ATEIbHOCTH yJalTUuXCsl.

HoBu3na nanHoii paboueil mporpamMmsbl: MpOrpaMMa COCPEIOTadyMBaeT OCHOBHOE BHUMaHHE Ha
IKCIIEPUMEHTANBbHOM paboTe, a 3To, MpEekIe BCEro paboTa ¢ BEUIECTBAMH, CO3HATEIbHOE MPOBEICHHE
XUMHUYECKHUX MTPOIIECCOB.

Haubonee mnenecooOpa3HbIM sBISE€TCS OObEIUHEHHE CMEIIAHHOTO THUMA, M Hallla MporpaMmma
COJIEPXKUT MaTepHall sl pabOTHI B CICAYIOMNUX HATTPABICHUSX

Hanpasnenue paboTel 00beIUHEHUS

Bupl nesTenbHOCTH ydaIuxcs 0 KaKI0MY HaIlPaBIICHUIO

@DopMBbI OpraHU3aIN 00YJIAIOIIMXCS U TTIACHOCTH PE3yIbTaToOB PabOThHI

Teopernueckoe

[MonrotoBka  mOKIamoB, pedepaToB, MPOBEACHUE  HUCCICNOBAHHA  TEOPETHUECKUX U
WJUTIOCTPUPYIOIINX UCTOPUIO OTKPHITUH. Pelienue 3a1ad noBbIIEHHOW TPYAHOCTH.

Koppecnonnentckas pabora.

XuUMHYecKue Bedepa, HaydyHble KOH(EPEHIINU, 3aHITHS OOBEAMHEHUS, OJUMITHAJIbI, KOHKYPCHI
SPYAHUTOB, BHITYCK OroJIeTeHel, creHraser, nHdopmanuu CMU.

OKCNEpUMEHTAIBHOE
JIaGopaTopHO - MpenapaTuBHBIM NPAKTUKyM. DKCIIEpUMEHTaJIbHAasl HMCClle0BaTeNbCKas paboTa
YYaIIHXCsl.

3anATus 00beANHEHNS, KOH(PEPEHIINN, XUMUYECKHE Beuepa, 3allKUTa IPOEKTOB, PE3ECHTAIIH.



Konctpykropckoe

KoncrpynpoBanune mprubopoB, MakeTOB, MOJIEIICH, CPEICTB HATJISTHOCTH.

ObopynoBaHne XUMHUYECKOTO KaOWHETA.

Heab: ¢hopMHupOBaHHE y yYaIIUXCS ONBITA XMMHUYECKOTO TBOPYECTBA, KOTOPBIN CBSI3aH HE TOJIBKO
C COJEp)KaHHEM JESTEIBHOCTH, HO U C OCOOCHHOCTSMH JHMYHOCTH PEeOCHKA , ero CIOCOOHOCTSIMHU K
COTPYAHHUYECTBY, pa3BUTHE  OOINEKYJbTYPHOH  KOMIIETEHTHOCTH, NpPEICTABICHUH O  pOJH
€CTECTBEHHOHAYYHBIX 3aHATHH B CTAHOBJICHMHM NMBWIM3AIMM, IIO3HABATEIBHOW aKTUBHOCTU U
CaMOCTOSITENIbHOCTH, TOJIOKUTEIIEHOW MOTUBALIMHU K O0YYEHHUIO, OTIBITa CAaMOPEaTH3alNU, KOJUIEKTUBHOTO
B3aUMOJICHCTBHUS, PA3BUTHE HMHTEIUIEKTYalbHOTO W TBOPYECKOTO IIOTEHIMAna JeTeil Ha OCHOBE
(dopMHpOBaHUs OMEpPAIMOHHBIX CIIOCOOOB YMCTBEHHBIX JCHCTBUH MO PEIICHUIO TEOPETUYECKUX U
NPaKTHYECKHX 3a]a4 B 001aCTH XUMHUH.

3aauu IporpaMMBbl:

Obpazosamenvhobie:

1) bopmupoBaHKe YMEHUI U 3HAHUI TPU PEIICHUH OCHOBHBIX TUIIOB 33144 110 XMMHH;

2) ¢dopmHpOoBaHHE MPAKTHYECKHUX YMEHHH NpPH PEIICHUHM SKCIECPUMEHTAIbHBIX 3a1ad Ha
pacro3HaBaHHUE BEILIECTB;

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

Bocnumamenvnvie:

1) co3manue nenaroriueckux CUTYaIuil YCIEITHOCTH TS TIOBBIICHHsI COOCTBEHHON CaMOOIICHKH
Y CTaTyca y4alluxcs B Ija3ax CBEPCTHUKOB, MIEJaroroB U pOAUTENIEH;

2) (dopMHUpOBaHHME IMO3HABATEIbHBIX CIIOCOOHOCTEH B COOTBETCTBHUU C JIOTHKOM pPa3BHTHS
XUMUYECKON HAYKU;

3) coxelicTBHE B MPO(GOPHUEHTALINHI IKOJIBHUKOB.

Pazeusarowue:

1) pa3BuBaTh y IMIKOJILHMKA YMEHHE BBIJCISTH TJIABHOE, CYILIECTBEHHOE B U3yYCHHOM MaTepuale,
CpaBHUBaTh, 0000111aTh U3yYeHHbIE (DAKTHI, JOTMYECKH U3JIaraTh CBOM MBICIH MPH PEILIEHUH 3a]a4;

2) pa3BUBaTh CAMOCTOSTEIBHOCTh, YMEHHE MPEOI0JICBATh TPYJAHOCTH B YICHUM;

3) pa3BuUBaTh OMOLMH YYalIMXCS, CO3[daBasi OMOLMOHAIBHBIC CHUTYalldd  yJHMBJICHHUS,
3aHUMATEIBHOCTH, TAPaOKCATBHOCTH;

4) pa3BuBaTh MPAKTHYECKHE yMEHMS  yYallUXCA MPH  BBIMOJHEHHH  MPAKTHYECKUX
9KCIEPUMEHTAIBHBIX 3a7a4.

5) pa3BHBaTh HHTEJUICKTYAIbHbBII H TBOPUSCKUI MOTCHIHAN TMYHOCTH, JJOTUUECKOE MBIIIJICHHE ITPU
peIIeHIH YKCIIEPUMEHTATBHBIX 3a71a4 10 XUMUH;

6) y4UTh TEXHHKE TIOArOTOBKA U MPOBEIACHHS XHUMHYECKOTO O3KCIEPHMEHTA, C IOMOIIBIO
3aHUMATEIBHBIX OMBITOB MOAHSTh Y 00yJarOIINXCSI HHTEPEC K U3YUCHHUIO XUMHH, YIUTh TPUEMaM PElIeHHUs
TBOPYECKUX 337124, MOMCKY JIbTEPHATUBHOIO PELICHUs], KOMOMHUPOBAHHUIO paHEe M3BECTHBIX CIIOCOOOB
peIIeHw s, aHAJTU3Y U COMOCTABJICHUIO Pa3IMYHBIX BAPHAHTOB PEIICHUS, YIUTh AKTUBHO MBICIIUTB;

7) pacmmpare TNpOopECcCHOHANBHBIN KPYro3op, SpYAULHIO, TOBBIIATH OOMMH  ypOBEHb
00pa30BaHHOCTHU U KYJIbTYPHI.

[lepeuncieHHble 3ajaun OXBAaThIBAIOT IIMPOKHH KPYT MpoOJIeM BOCIUTAHUS U JIOMOJHUTEIHLHOTO
00pa3oBaHMs MIKOJIBHHUKA, PEIICHUE M PeaTH3aIHs KOTOPHIX HEOOXOAUMBI JIJTs JOCTHIKEHHSI TIOCTaBICHHON
TIEITH.

OITMCAHUE MECTA BHEYPOUYHOU JEATEJIBHOCTU

Ha mpoBezneHue 3aHATUI BHEYPOUHOM NEATEIBHOCTH «XHMMHS B 3a7adyaX U HKCHEPUMEHTaxX »

otBoautcs 1 yac B Hepenmto, npeaycmorpenHoit @I'OC (34 gacoB B roj)

MeTtoabl 00y4eHus:

Crogechvie: yCTHOE U3JI0KEHUE, 00BsICHEHUE, (DPOHTATILHBIC OeCeIbl, HHIMBUTyaIbHBIC OCCEIbI.
Haznsionvie: MyTbTUMEMIHBIC TPE3CHTAINH, JEMOHCTPAIINS, COCTABICHHUE OMTOPHBIX KOHCIIEKTOB,
cxeM, TaOJIulL,



IIpaxmuueckue: peumenne 3anad, OBP, reHeTnueckux npeBpalieHHi, MPOEKTHAs IEATENbHOCTD,
OpraHu3alMOHHasl JeSATeIbHOCTh, COCTABIEHUE MOPT(HOIIHO.

®opMbI OPraHU3alNH AeATeJIbHOCTH y4AIIMXCS
I'pynnoBas, HHIMBUAyaIbHO-TPYIIIIOBAsL, UHAWBUIyaJIbHAS, TApHAsl.
@DopMbl IPOBEICHUS 3aAHATHIA

1) nexrus;

2) TPaKTHKYM;

3) 3a1uTa MpoeKTOB;

4) KOHCYIIbTAIINS;

5) mpe3enTaius nopdoIno;

6) MacTepcKkas 10 PEIICHHUIO 3a/1ad.

dopMbI 1 METOIbI, TEXHOJIOTHHU 110 GopMupoBanuio YVY/I:

1) auunHocTHBIE YY ]
TEXHOJIOTHUS BeleHUs ipobaemHoro auanora (atop E.J.MenpHuKOBa);
2) peryastuBHbie YY ]|
pabota ¢ KapToil ypoka;
MPUMEHEHHE METOANKHU 0e30TMeTouHoro o0yuenus (aBrop I'.A.Llykepman);
pabota mO camMO- M B3aWMOKOHTPOJII0O YCTHBIX M MHCHMEHHBIX OTBETOB (IO 3apaHee
onpeaenéHHbIM KpUTEPHIM, 0Opa3iam);
3) yueGHO-nI03HaBaTebHbIE Y Y]]
pellieHre MPOeKTHBIX 33134,
NpUMEHEHUE cloBapen, cripaBouyHuKOB, KT — TexHomoruit;
muddepeHanus 3a1aHui;
MPUMEHEHHNE TBOPUYECKUX 33/IaHUH, TPAKTUKO-3HAYUMBIX 3aaHUI.
4) KOMMYHUKATHBHbIE
3aI1Ta MPOEKTOB;
TPYIITOBAsl, MHIUBUAYAILHO-TPYIIIIOBAsI, HHIUBUAyaJIbHAS, TTApHAs OpTaHNU3aINs 3aHITHH
Buabl 3aganuid,

(¢opmupyonue yaupepcaibHble ydeOHbIE 1 CTBHA
Buabl YY ] Buabl 3aganumii
JIM4HOCTHBIE VYyacrtre B IpOeKTax;
MOJIBE/ICHUE UTOTOB 3aHATHS;
TBOPYECKHUE 33]IaHNS;
CaMOOIIEHKA;
cocTaBJIeHHE MOPTQOIIHO.
[lo3HaBarenbHbIE «ITouck MUUIHETO;
«lemoukny;
HECTaHJapPTHBIE PEIICHMUS;
COCTaBJICHHE CXEM-OTIOP;
paboTa co CripaBOYHUKAMU;
COCTaBJICHUE AJITOPUTMOB PELICHHUS 3a1a4.

Perynarusubie «[IpeaHamepeHHbIC OIHOKNY;
TTOMCK uHbOopMau B MIPEITIOKEHHBIX HMCTOYHHUKAX;
B3alMOKOHTPOJIb;
JTUCITYT;

«Uuty ommokmny;
KOHOII (KOHTpOJBHBII ONpPOC HAa OMPEACTICHHYIO MPOoOiiemMy).




KommyHMKaTHBHBIE CocTtaBb 3aiaHu€ TAPTHEPY;

OT3bIB Ha PabOTy TOBApPHIIIA;

rpynmoBas paboTa IO COCTaBICHUIO TUAIOTOBOE CITyLIIaHuE
(popmynupoBka BOIIPOCOB TUTS oOpaTHOW  CBsI3M);
«OJTOTOBb ~ PACCKas...», «ONUIIA  YCTHO...», «OOBSCHH...»

Oxunaemblie pe3yiabtarbl GopmupoBanus Y'Y/

JINYHOCTHBIE YHMBeEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Pa3znuyate OCHOBHBIE HPABCTBEHHO-3CTETUYECKHUE ITOHSTHS;

OneHuBaTh CBOU U Uy)KUE IIOCTYIIKH;

AHaIM3upoBaTh U XapaKTepU30BaTh SMOLIMOHAIbHBIE COCTOSHUS U UyBCTBA OKPYXKAIOLIUX,
CTPOUTH CBOU B3aMMOOTHOIIECHHUS C UX YUETOM,;

OueHuBaTh CUTYallMK ¢ TOYKU 3PEHUSI IPaBUII TOBEICHUS U 3TUKU;

[TposIBISATE B KOHKPETHBIX CUTYaLUSIX JOOPOKENATENbHOCTh, TOBEPHE BHUMATEIBHOCTD;
BrIpaxaTh N0JI0KUTEIBHOE OTHOLIEHUE K IIPOLECCY ITO3HAHUS;

[TposiBNsATE BHUMaHUE, yIUBICHUE, KeJlaHue OO0JIbLIE Y3HATb;

OnennBath COOCTBEHHYIO YIEOHYIO AEATEIBHOCTD: CBOH JOCTHKEHHS, CAMOCTOSTEIIHHOCTD
[TpuMeHATH IpaBUiIa AE€JI0BOIO COTPYIHUYECTBA: CPABHUBATH Pa3HbIE TOUKH 3PEHUS; CUUTATBCS C
MHEHHEM JIPYroro 4eJI0BEKa, MHUIMATUBY, OTBETCTBEHHOCTb, IPUYMHBI HEYAa4; POSBIIATH
TEpIEHHUE U JOOPOKENATENBHOCTD B CIIOPE, AUCKYCCUH, I0BEPUE K COOECETHUKY.

PeryisiTuBHBIC YHHBeEpPCAJIbHbIE YUeOHbIE eiicTBUSA

VY nepkuBaTh LIEb A€ATEIbHOCTH J10 ITOJIYYEHHUS €€ PE3yIIbTaTa;

[TnanupoBath penieHre yueOHOMH 3a1auu;

OrneHuBaTh BECOMOCTh MPHUBOAMMBIX JI0KA3aTENbCTB U PACCYXJIEHUH (YOeIuTeNbHO, JIOKHO,
VCTUHHO, CYIIECTBEHHO, HE CYILIECTBEHHO);

KoppektupoBath 1e4TeIbHOCTh: BHOCUTh M3MEHEHUS B IIPOLIECC C YUYETOM BO3SHHUKIIMX TPYIHOCTEH
1 OLIMOOK, HaMe4aTh CIIOCOObI UX YCTPaHEHMUS;

OcCyI1eCTBIATh UTOTOBBIM KOHTPOJIb IESTENBHOCTH («UTO CAETAHO») U MOONEPALIMOHHBIN KOHTPOJIb
(«kaK BBIMIOJIHEHA KaX/1as olepalus, BXOIIas B COCTaB yueOHOTo JIEHCTBUAY);

OneHuBaTh pe3ysbTaThl JESITENbHOCTH;

AHanm3upoBaTh COOCTBEHHYIO padoTy;

OneHuBaTh YpOBEHb BIIAJCHUS TEM WIIM UHBIM YUYE€OHBIM JieiicTBHEM (OTBeUaTh Ha BOIIPOC «UTO 5
HE 3HAI0 U HE YMEI0?»).

3. [lo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE yueOHbIE TeicTBUSA

AHaIM3UPOBATh PE3yIbTATHI AIEMEHTAPHBIX UCCIEIOBAaHUN, PUKCUPOBATH UX PE3YNbTaThI;
BocnpousBoauts 1o naMsaTé HHGOpMAIHIO, HEOOXOIUMYIO /TS peleH s yueOHO 3a1aun;
[TpuMeHsTh TaOIUIIBI, CXEMbI, MOJIEIH [Tl TOTY4YEeHHs HH(OpMAIIHH;

[Ipe3eHTOBATH MOATOTOBIEHHYIO HH(POPMALIMIO B HATJISAHOM U BepOaIbHOM BH/IE;
[TpuBOIMTE MPUMEPHI B KAUECTBE JI0KA3ATEIbCTBA BBIIBUTAEMBIX MTOJIOKEHU;

BoimonsATe yueOHbIe 331241, HE UMEIOIINE OHO3HAYHOTO PELIECHUSL.

4. KoMMyHUKaTHBHbIEe YHHBepcaJIbHbIe y4eOHbIe 1elicTBUS

BocnpuHHMATE TEKCT C y4ETOM IMOCTaBICHHON y4eOHOM 3aauu, HAaXOUTh B TEKCTE HH(OPMAIIUIO,
HEOOXOUMYIO JIJIsl €€ PEIICHHS;

CpaBHUBATH pa3HbIC BUBI TEKCTA;

CocTaBisaTh IJ1aH TEKCTA,

OdopMIsTh TMATOTHYECKOE BBICKA3bIBAHUE B COOTBETCTBHH C TPEOOBAHUSIMU PEUEBOTO ITHKETA.



Coaep:xaHue yueOHOH THCIHUTLTHHBI
8 kaacc (34 yaca, 1 yac B Hees10)

Brenenne (2 yaca)

3HAKOMCTBO C LIEJSIMU U 33/1a4aMU Kypca, ero cTpyKTypoid. OCHOBHbIE (PU3UYECKHE U XUMUUECKHE
BEJIMYMHBI.

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

Bomoponnas egunuinia atromMHoi Macchl. OTHOCHUTENbHAss aTOMHAsh M MOJICKYJSpHAs MacChl.
Haxosxienre oTHOCUTEILHON MOJIEKYIISIPHOM Macchl o (hopMyJie BEIIeCcTBa.

MaccoBass [m0JII XMMHYECKOrO »JJIEMEHTa B CJI0XKHOM BellecTBe. Pacu€r maccoBoil oim
XUMHYECKOTO 3JeMeHTa 1o ¢opmyne BemiecTBa. Haxoxxnenue (opmylibl BemiecTBa MO 3HAYEHUAM
MacCCOBBIX JI0JIel 00pa3yIIIUX ero 3JIEMEHTOB.

OO0BEMHAas 10719 KOMIIOHEHTA ra30BOI CMECH.

[Tonsitne 06 00BEMHOI 1016 KOMIIOHEHTA ra30BOM CMECH M pACUYEThI C UCIIOJIB30BAHUEM TOTO TIOHSTHSI.

MaccoBas 10511 pacTBOPEHHOTO BEIIECTBA.

PactBophl, pacTBOpUTENh W PACTBOPEHHOE BemIeCTBO. [IOHATHE O KOHIEHTpAIMU PacTBOPEHHOTO
BelecTBa. MaccoBas 10J1s1 paCTBOPEHHOTO BEIIECTBA M PACUETHI C HCIIOIB30BAHUEM ITOTO IMTOHSTHS.

MaccoBasi 10Jisl IpUMeECEil.

[TonsiTHE O YMCTOM BeIIeCTBE W IpUMecH. MaccoBas oJisl MpUMecH B 00pasIiie MCXOAHOTO BEIECTBA.
OcHoBHOEe BemiecTBO. Pacy€r Macchl OCHOBHOTO BEIIECTBA IO MAacCe BEIIECTBa, COIEPKAIIETO
onpeAenEéHHYIO 00 TpUMece U Ipyrue MoauuKaluOHHbIe PACUETHI C KCTIOIb30BAaHUEM ITUX MOHSITHH.

Tema 2. KoimyecTBeHHBIE XapaKTEePUCTHKH BelecTBa (6 4acoB)

OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEILIECTBA.

ITocrosinHass ABoranpo. KomuuectBo BemiectBa. Monb. MossipHas macca. MounsipHblil 00bEM
razoo0pasHoro BemiecTBa. KpaTHble €IWHMIIBI KOJMYECTBA BEIIECTBA — MIUUIUMOIb U KHIJIOMOJIb,
MUJUTUMOIIIPHAs. W KHJIOMOJISIPHAs MacChl BEUIECTBA, MIIIUMOISPHBIA U KHJIOMOJISPHBIA OOBEMBI
ra3000pa3HbIX BEUIECTB.

Pacu€rsl ¢ HCIOIB30BAHUEM NTOHATHM «KOJIMYECTBO BELIECTBAY», «MOJSIPHASL MAcCa», «MOJIAPHBIN
00BEM ra3oBy, «IIOCTOSTHHAS ABOTAIPOY».

Pacuérnble 3agaum. 1. BbpluucieHne KOIMYECTBA BEHIECTBA MO M3BECTHOMY YHCIY YacTHUI[ 3TOrO
BEIECTBA. 2. BpluncieHne Macchl BEIIECTBA IO HM3BECTHOMY KOJMYECTBY BellecTBA. 3. BerumcieHnue
KOJIMYECTBA BEIIECTBA M0 U3BECTHOMY O0BEMY BemiecTBa. 4. BeIuncieHne ynciaa 4acTHI] IO U3BECTHOM
Macce BEeLIeCTBa.

5. OnpeneneHne OTHOCUTEIBHON TUIOTHOCTH Trasa.

Tema 3. KosinuecTBeHHbIE XapaKTEPUCTUKU XHUMHYECKOT0 Mpolecca
( 15 yacoB)

Pacuér konuuecTBa BeliecTBa, Macchl WM 00bEMa UCXOIHBIX BEIIECTB U MPOJTYKTOB PEAKIIH.

Pacuérnble 3a1aun. 1. Bpruncinenne no XMMHUYECKUM YpaBHEHHSIM Macchl, 00bEMa WM KOJIWYECTBA
BEIIeCTBa M0 W3BECTHON Macce, 00bEMY MM KOJMYECTBY BELIECTBA OJHOIO M3 BCTYMAIOIIUX B PEAKIIHIO
BELIECTB UJIU MPOJYKTOB PEAKIIHH.
2. Beruncnenne mMaccel, 00bEMa MPOAYKTa PEAKIIH, €CIIH OTHO U3 PEarnpyIONINX BEIIECTB JaHO B U30BITKE.
3. Borumuciienne Macchl (KOJUYECTBA BeMIECTBA, 00BEMA) MPOJMYKTA PEAKIUU, €CIIM HM3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COJIEPIKAILETO ONPeIeIEHHYIO I0II0 puMeceil. 4. Beruncnenue Maccol (KOJIM4ecTBa
BellecTBa, 00bEMa) MPOAYKTa PeaKkiluu, €Clii U3BECTHA Macca pacTBOpa U MaccoBasi A0Jsl PACTBOPEHHOTO
BemecTBa. 5. OmnpeneneHue MaccoBOoil WM OOBEMHON J0ONM BBIXOJA MPOAYKTa OT TEOPETUYECKH
BO3MOXHOTO. 6. Pelienne nenovex npeBpaiieHusl.

7Pacy€rbl, CBsI3aHHBIE C  KOHILIGHTpAaLME€W  pacTBOpPOB,  PacTBOPUMOCTBIO  BEIIECTB,
3JIEKTPOJIUTHYECKON JUCCOLUALIEN.



Tema 4. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (4 yaca)

OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pCaKknuu. OKucIuTeIs u BOCCTaAHOBUTCJIb, OKHCIICHUEC H
BoccTaHoBieHUe. CoOCTaBlieHHME YPaBHCHUH OKHCIUTEIbHO-BOCCTAHOBHUTEILHBIX DEAKIHA METO0M
AJIGKTPOHHOTO OallaHca.

Kraccudukaiius OKUCINTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

TeMaTnuyeckoe IJIAHMPOBAHUE

Temaruueckoe riaHupoBaHue(8 Ki1acc)

Ne ypokos Hazpanwue paznena, maB | KoaudecTso yacos
Bcero W3 Hux (popmbI KOHTPOJIS)
KOHTPOJIbHBIX | MPAKTUYECKUX
pabot pabot
1 BBenenne(24) 2 - 1
2 Tema 1. 7 1 -
MaremaTnyeckue
pac4yéTbl B XMMUM
3 Tema 2. 6 1 -
KosauyecTBeHHbIE
XapaKTepPUCTUKH
BeniecTBa (6 yacoB)
4 Tema 3. 15 - 1
KonunvecTtBeHHbIE
XapaKTePUCTUKH
XMMHMYECKOro npoiecca
(15 gyacoB)
5 Tema 4. OKuCAUTEIBHO- 4 1 1
BOCCTAHOBHUTE/IbHbIE
peakuuu (4 yaca).
6 Htoro 34 1 2
KasiengapHo — TeMaTH4eCcKOe IUIAHMPOBaHUE
Ne Ne Jlara
ypoKa ypoKa npoBejie Tema ypoka [Mpumeuanne
(Teme) HUS
ypoka
Beenenne(2u)
1 1 3HAKOMCTBO C LIEISIMH U 33J]Ja4aMu Kypca, ero Jlexmust
CTPYKTYpOH.
2 2 OcHOBHbBIE (PU3NUECKUE U XUMHUECKHE
BEJTMYUHBI.
Tema 1. MaTemaTnueckue pacuyérsl B xuMu (7 4acoB)
3 1 OTtHocuTeNbHASI aTOMHAS U MOJIEKYJISIPHAS Jlexuus
MaccChl Pemenune
YIPOKHEHUI




4-5 2-3 MaccoBas 101 XMMHAYECKOrO JJIEMEHTa B
CJIO)KHOM BEIICCTBE Jlexnust.
Onopublit
KOHCTICKT.
AJITOPUTMBI.
6 4 O0BEMHAs 10JIST KOMIIOHEHTA Fa30BO CMECH Jlexuums.
Pemenue
3ajau.
7-8 5-6 MaccoBasi 10151 BELLECTBA B PACTBOPE. AJITOPUTMBI.
Pewienne
3ajad.
9 7 MaccoBast 10JIs1 IPUMECEH. Jlexmwst.
AJITOPUTMBI.
Pemenue
3ajad.
Tema 2. KosinuecTBeHHbIE XapaKTEPHCTHKH BelecTBa (6 4acoB)
10 1 OcHOBHBIE KOTHYECTBEHHBIC XapaKTEPUCTUKU
BEILIECTBA. Jlexuus.
OmnopHblit
KOHCTIEKT.
11 2 BrrunciieHre KOJIM4YeCcTBA BEMIECTBA 110 Pewienne
W3BECTHOMY YHCITy YaCTHII TOTO BEIIECTBA. 3a/ad.
12 3 Boruncnenne Macchbl BEIeCTBa 110 U3BECTHOMY Pemenune
KOJIMYECTBY BEIICCTBA. 3ajay.
13 4 BrrunciieHre KOJIM4YecTBA BEMIECTBA 110 Pewienne
W3BECTHOMY 00BEMY BeIlleCTBa. 3a/ad.
14 5 Brrunciienne ynciia 4acTui o N3BECTHOM Pemienne
Macce BeIeCTBA. 3asad.
15 6 OrnpenenieHne OTHOCUTENHLHOMN TIIOTHOCTH Pemenne
rasa. 3ajay.
Tema 3. KosimuecTBeHHbIE XapaAKTEPUCTUKH XHMHYECKOI0 NpoLecca
(15 yacoB)
16 1 Brruucienue Maccsl IpoIyKTa PEaKuy 1o Pemenue
W3BECTHON Macce MCXOHOTO BEIIECTBA. 3asad.
17 2 Brruncnenme Macchbl MPOyKTa Peakiiuu Mo AJNTOPUTMBI.
W3BECTHOMY KOJTMYECTBY UCXOTHOTO Pemmenue
BEIIIECTBA. 3ajay.
18 3 Brrauciienne 00bEMa 0THOTO U3 AJNTOPUTMEI.
pearupyromrx BeecTB Mo 3aJaHHON Macce Pemmenue
MPOYKTa PEAKIUH. 3ajay.
19-20 4-5 Boruncnenue no ypaBHEHHIO XUMHUECKON AJNTOPUTMBI.
peakiuu (ecIu OJJHO U3 pearupyronmx Pemmenue
BEIIECTB JJAHO B U30BITKE). 3a/a4.
21-22 6-7 Boruncnenne Macchbl poyKTa peakiuu 1mno AJNTOPUTMBI.
W3BECTHON Macce UCXOIHOTO BEIIECTRA, Permenne
COJIEp>KaIIero MPUMECH. 3ajay.
23 8 Brruncnenue Macchl (KOJIMYECTBA BEIECTBA, AJNTOPUTMBEI.

00BEMA) IPOYKTA PEaKIH, €CITU U3BECTHA




MaccCa paCTBOpa U MacCoBas OOJIA

Pemienne

pacTBOPEHHOTO BEIIECTBA. 3a/1au.
24-25 9-10 ["eHeTHYECKAs CBS3b MEXK Y OCHOBHBIMHU Pemenue
KJIaCCaMH HEOPTaHUYECKOU XUMHH IIEITOYEK
HpeBpaIlecHUs
26 11 Brruucienne 00bEMHBIX OTHOIIEHHH ra30B 10 | AJITOPUTMBI.
XUMHUYECKUM YPaBHECHUSIM. Pemrenne
3a/1a4.
27-28 12-13 Pacuérsl, cBsi3aHHBIE C KOHIICHTpAIUEH ANTOPUTMBI.
PacTBOPOB, PACTBOPUMOCTBIO BEIIECTB, Pemrenne
DIIEKTPOJIMTUYCCKOM TUCCOIIUAITUEH. 3a/1ad.
29-30 14-15 Pemrenre KoOMOMHUPOBAHHBIX 33/1ad. ANTOPUTMBI.
Pemenue
3a/1ad.
Tema 4. OKUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE peakiuu (4 yaca).
31 1 OKHCTUTENIbHO-BOCCTAHOBUTEIILHBIE PEaKIIUU. Pewienne
YIPAKHEHUN.
32 2 CocraBiicHUE ypaBHEHHI OKUCIUTEIILHO- CocraBiieHue
BOCCTAaHOBUTEJIBHBIX PEAKIUNA METOJIOM YpaBHEHHUIA.
PJIEKTPOHHOTO OayiaHca.
33 3 Knaccubukanys OKUCIUTEIbHO-
BOCCTAaHOBUTEIIHHBIX PEAKIIUU. Jlexus.
OnopHblit
KOHCIIEKT.
34 4 HToroBoe 3aHsaTHe 3auér

Jluteparypa nas yuuress:

Cnucok JuTepaTypsbl

1. AnamoBuu T.I1. Bacunwesa I'.1. “CO0OpHUK OJMMIMATHBIX 33724 MO0 XUMUH .

2. bynpymxak I1. “3agaun mo xumun”.

3. Epoxun 10.M.; ®ponos B.U. “COopHuk 3a1a4 v yrpaKHEHHIA IO XUMHH .

4. Kysmenxo H.E., Epémun B.B. “2500 3agau c permenuem”.

5. Hurosuu U.K.; Ilpotacos I1.U. “MeTonuka pemieHus: pacy4€THBIX 3a/1a4 M0 XUMUU .
Jlureparypa ajs yyaumuxcs:

1. Tabpuensa O.C. “Xumus B TecTax, 3a/1a4ax, ynpaxHeHusx 8 — 9 kimaccer”.

2. I'apyceiiko H.II. “IIpoBepovnbie pabOTHI 110 HEOPTAaHMYECKOW XUMHUH 8 Kitacc”.

3. CaBunkuna E.B. Ceepaniosa H.JI. “COopHUK 33124 U yIpaXHEHUN IO XUMUU .

4. Cyposuesa P.I1. “3aganus 1j1s caMOCTOSATENHHOM pabOTHI IO XMMUH B 8 Kitacce™.

5. Xomuenko W.I'. “COopHUK 3a/1a4 ¥ YIIPOXKHEHUH TI0 XUMUU JIJI CPETHEH IIKOIBI .
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