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PaGouasi nporpaMmma cocTaBjieHa HA OCHOBE:

o ®epepainpHoro 3akona «O6 obpazosanny B PO» ot 29 nexabpst 2012 rona Ne
273-03.

e Tlpuka3a Munucrepcta obpasosanus 1 Hayku PO or 17 mas 2012 . Ne 413
«O6 yTBepXKIEHHH (enepalbHOro rocyJIapcTBEHHOrO 00pa3oBaTeNbHOr0
cTaHzapTa cpeaHero obuero oopa3oBaHusm (C U3MEHEHUSIMH 1 JIOTIOTHEHUSAMA
B pefaKlMy npukazoB MunoOpuaykn P® ot 29 nexkabps 2014 r. Ne 1645, ot
31 pexabps 2015 r. Ne 1578, ot 29 utons 2017 r. Ne 613);

o [lpumepHOW mporpamMmbl cpeaHero obuiero o0pa3oBaHHA [0  XHUMUH.
IpodunbHelit yposeHb // COOpPHUK HOPMAaTHBHBIX TOKYMEHTOB. XuMus. M.:
«dpoda», 2014 r.

e Aspropckoii mporpammbl  O.C.  T'abpuensna a1 1011 knaccos
o61eobpasoBaTenbHbIX yupexaenuit. M. «Jlpoda», 2015r.

o DejlepasibHOrO IEpeyHs y4yeOHUKOB, PEKOMEHOBAaHHBIX K HCIIOJIb30BAHUIO B

o6pasoBatenbHom mpouecce B OV, peanusyloumx —o0pasoBaTe/bHbIC




[porpaMMbl CpEIHEro oOIIero oGpa3oBaHysi ¥ MMEIOLIMX IOCY/IapCTBEHHYIO
akkpeuTayio Ha 2021-2022 y4yeOHBIH IO/

o YCTABA MBOVY «CLL Ne 33»

e OOII MBOVY «CILI Ne 33»

e Vue6noro mnana MBOY «CIII Ne 33»

e Tlporpamms! pasutus MBOY «CIL No 33» - «lllkona — LEHTp COLMATIBHO-
KOHTEKCTHOI'O 00pa30oBaHUsm»

C BBejEHMEM CTAHAApTOB BTOPOTO MOKOJEHHUS eIlE fornee ycwJIHMBaeTCs
KOMIIETEHTHOCTHASI COCTABJISIIOIas COMIepXKaHus XUMUIECKOTO obpazoBanus, ero
MpaKTU4ecKas HarpapjieHHOCTb, dopMHUpoBaHie yHUBEPCATLHBIX W MPEMETHBIX
cr10co6oB neaTenbHocTH. st Toro 4ToObl  YCTEIHO CAATh SK3aMCH yuauecs
JOMKHBI MHOIOMY HAay4HTBCSl M MPEXKJE BCEro, 3T0 yMEHHC paboTaTh ¢ pa3HbIMU
MCTOYHHKAMU WH(OpMaLy. BbIMYCKHUK JOJKEH OBJaieTh yMEHHEM HaXOAUTh
XUMHUECKYI0 MH(OpMALMIO B  PA3IHUHbIX HCTOHUHMKAX, aHaJIM3UpoBaTh U
OlleHUBATH MONYYEHHYIO HH(OPMALHIO, npeoOpa3oBEIBATH €€ U3 onHo# (GopMEI B
Apyryio. Bropoe HeMajoBaXHOE YMEHHE-3TO OBJIalcHUE METOAaMK Hay4dHOTO
[Mo3HaHUs, yMEHHE JieJlaTh BbIBOJbI U 3aKJIFOHUCHHA, CTPYKTYpUpOBATh MaTepHall,
00BSACHSTD, JOKa3bIBATh.

I PEeKTUBHBIM METOJMUECKUM IPUEMOM 1A Gonee riyObOKOro MOHUMaHUs
M YCBOSHUs TEOPETHHECKUX Hono)eHul spisieTcst pelenue sanad. [ToGyxnas
Y4eHUKOB TMMOBTOPATDH W3yueHHBIH MaTepual, yriyOnsaTh W OCMBICIMBATEL €lO,
XUMHUYECKUE 3a7a4i GOPMUPYIOT CUCTEMY KOHKPETHBIX npencTaBieHui. Pemenne
3anad  CrOCOGCTBYET BOCMMTAHMIO LENEYCTPEMICHHOCTH, PasBUTHIO 4yBCTBa
OTBETCTBEHHOCTH, YIOpPCTBa B JOCTHXEHHHM  LCIIH. B mpouecce pelieHUs
HCIIONE3YETCs  MEKIPeAMETHAs undopmalus, 4To (QOpMHpYET TMOHATHE O
eIMHCTBE NPHUPOJIBIL.

B xome pelieHus 3amad MAET COXKHas MBICIMTENLHAN JeSTENbHOCTD,
KOTOpasi OMpe/ENIseT KaK COJEpKATEeIbHYI0 CTOPOHY MBIIIICHU (3HAHMS), TaK H
JeficTBeHHYIO (Omepauun JeHCTBUS). TecHeiilee B3aMMOIEHCTBHE 3HAHUH U
neiicTBUii  crocoGcTByeT  (OpPMHPOBAHHUIO NpUEMOB  MbIIIICHHA! CY)KIEHUH,
yMO3aKJIOUYEHNH, 10Ka3aTeNbeTB. BakHa poiib 3a/1ad B OpraHu3alyy MOUCKOBBIX,
HCCleI0BaTeNIbCKUX CUTYaLUH npu M3y4YEeHHUH XUMHH.
3ajaym  SBIAIOTCS OOBEKTHBHBIM CPEICTBOM KOHTPOJIS 3HAHWM, YMEHWH U
HaBBIKOB yUalllMXCsl, TOITOMY OHH BKJIIOUCHBI B COCTAB KM EI'D.

CornacHo feiicTeyoliemy basucHomy yueGHOMY TUIaHy, y4eOHOMY MuIaHy
MEOY «CILI Ne 33» na 2021- 2022 yueOublii roi, Ha u3ydeHHe MpeaAMeTa
«X¥MHs B 3a/1auax» OTBOJUTCS 07 4acoB.

HeobxoaumocTh pa3paboTku padoueit 06pa3oBaTeIbHON MPOrpaMMbl UL
SIeKTHBHOrO mpeaMera «XuMHs B 3a1a4dax» o0yciioBjieHa HECKOJIbKUMHM
IIPUYUHAMH:



e HAMETHIAch TEHJGHLMsS MCKIIOUCHUs W3 TpoLecca 00y4eHHs1 PacyeTHBIX
3a/1a4,

e ypOBEHB CJIOXKHOCTH PaCUETHBIX 3a/1a HU3KHUI;

e TUIOJIOTHS 3a1a4 y3Ka,

e Ha OOydeHHe pEIICHHIO 3a/ia4 BBIACIACTCA MWHUMAaJIHOE KOJIUYECTBO
BPEMEHH;

e B UMECIOIIMXCS yueOHUKAX MO XUMHH MPaKTUIECKH OTCYTCTBYIOT TPUMEPDI
pelleHus 3ajad Wik OTH NPUMEpbl aHbl B CJIMIIIKOM MajioM KOJTM4ECTBE, a
3HAUUT HE OYeHb JOCTYIHBI JJIS TOHUMaHHUA.

[TosToMy oOydarouuecs, Kak MpaBHIIo, OBJIAJIEBAIOT METOJOM pELICHMA
3a7ay Ha PENpOJYKTHBHOM YPOBHE. AKTyalbHOCTH yMeHusi peliath 3ajadqu Io
XUMHM BO3pacTtaeT B CBf3M C TEM, HTO HeoOXOAUMO NPUMEHATH 3HAHUSA Ha
MPAKTHKE, @ TAKKe B CBA3M C BKJIIOUCHUCM ux B KM EI'D (3 3aga4un B MepBOi
yaCTU U 2 3a7a4d BO BTOPOH YyacTH).

JlaHHBIH KypC B yCIOBHIX npouILHOM MOJArOTOBKA COCTABJICH Ha OCHOBE
paGoueil y4eOHON MPOrpaMMBl CPEIHETO obuiero oOpa3oBaHMs M0 XWUMUHM H
NpU3BaH OCYILECTBIATE B3aUMOCBS3b TEOPHH 1 MPAKTUKHU NPH PEeLISHWH 3a/a4.

Copepkanue Kypca OTOMpanoch ¢ HEIbio janbHefinero yriyOneHds |
paclUMpeHHs 3HaHWH M0 XUMUHU, OH [peaycMaTpUBaeT pelleHue 3alad paHee
M3yYeHHBIX THUIOB, @ TaKKe gyaubosee CIOXKHBIX 3aj1ad, B TOM HHCIE,
KOMOWHHPOBAHHOTO XapakTepa U SBJACTC 3aBepILAIOIIIM KypCOM MO PEIICHHIO
3ajad.

PaGouas mporpamMma aapecoBaHa  yqallUMCH 10-ro u ll-ro
eCTeCTBEHHOHAYYHOro Mpoduis 06111e00pa3oBaTebHOM LIKOJbl U ABJIACTCA
TOMUYECKMM TTPOJIOJDKEHUEM JIMHUI OCBOSHHS XHMUICCKHUX JVCLIMILIMH.

Ileab Kypea: crocoGCTBOBAaTE POPMUPOBAHHIO Y yHALLIMXCA yMeHHUIl 1 HaBbIKOB
JUIsL pelleHHsi Pacy€THBIX 3a/a4; PasBUTHIO MO3HABATE/ILHOH  aKTHBHOCTH H
CAMOCTOSITENLHOCTH, TIOMOYb YHaIMMCs MOJNOTOBUTECA K CAAte 5K3aMeHa II0
XUMUH.

Jagauu

e 1cciiefoBaTh U aHaIUu3UpOBATH aJITOPHUTMbI pelIceHHA THUIIOBBLIX 3ajay;

HAXOMTh CI10COOBI pelleHs KOMOMHHPOBAHHBIX 3a/1at;

e crocoGcTBOBaT (DOPMHUPOBAHMIO HABBIKOB peLICHHs 3ajad pa3MTUYHBIX
THIIOB;

e (HopMUpPOBATH LIEJIOCTHOE NPENCTABICHUE O NPUMEHEHHH MaTeMaTHIECKOTo
amnnapaTa [pH pelleHn! XMMHYECKUX 3a/lat;

e CO3/aTh YCJIOBHA Uil OCBOEHHS BBIOPaHHOTO MpEAMETa Ha [IOBBIILIEHHOM
ypOBHE C OpUeHTalKell Ha IOArOTOBKY K CAae SK3aMeHa B dopme EI'D;

e CO3/1aBaTh YCJIOBUA JUTA pa3BUTUA JTOrMYECKOro MbILIJICHUS YyHalluXCA,




e MpOJIOMKWTH  (OPMHpOBaHME  yMeHWiT  aHATH3HPOBATD, CpaBHHBATD,
06061@aTh, YCTAHABNHBATH NPUYUHHO-CAEICTBEHHRIC CBS3M IPH PELICHUH
3a/1au;

e crocoOcTBOBAThH BOCITUTAHHIO COHI/IaﬂbHO-yCHeH_IHOﬁ JIMYHOCTH,

e co3aBaTh yCJOBWs 1Sl (OPMMPOBAHHMA y yHALMXCH KOMMYHHKaTHBHBIX

crocoBHOCTEH B NPOLIECCE COBMECTHOM paboThI;

B npouecce H3y4deHHUs Kypca peaJiu3yrTcH cjeayromye NpuHUHIbI

e HAy4HOCTH}

e JIOCTYMHOCTB;

e JIMYHOCTHO-OPMEHTHPOBAHHOE 00YUCHHE]
e mnpodeccHoHaNbHas HaNpaBIeHHOCTDH

@dopMbl OpraHu3aluu nesaTeJbHOCTH YUalHXCH

e KOJIJIEKTHBHBIC,
e TIpYMNIOBbIC

e HWHIWBHUAYAJIBHBIC

OlLeHKa JeATeIbHOCTH yYallxcs TPOBOIUTCAH myTéM YCTAHOBJICHHS CTETCHH

BBIIOJHEHMS YUAIMMKUCS 3ajiad, MOCTABJEHHBIX MNEpe  HHUMH B IpoLECCe
o0yueHusl.

OueHka pe3yJnbTaToB y4eOHOH paboTbl JagTcd B BUJE COJACPKATEILHBIX
OIlEHOUHBIX  CY)XIEHHMH, 4YTO B JHAYMTENBHOM  CTEMEHH  CIOCOOCTBYET
(OpMHUpPOBAHUIO PEPICKCHH.

O6BLeKTOM OlICHMBAHUS MOXeT ObITh HE TOJIbKO pesyibpTar, HO H mporece

JeATEIbHOCTH.

@opMbI KOHTPOJIA:

e TEKYLUHUH;
e TeMaTHYECKUH;

e HTOrOBbIH

Vmenue pewiamb 3a0auu — He 6p0HCOCHHAA cnocobHocmb, U pazeumo eé
MONCHO, CUCHIEMAMUYECKU PEUIan 3aoauu.




II. Conepsxanue yueOHOro MaTepHala

ConeprkaHue Kypca OTOHMpasoch C LEJbIO JalbHEWIIEro yriy6nenus u
paclIMpeHUs 3HAHWHM 1O XWUMHM, OH IpeAyCMaTpUMBAaeT pelIeHHWe 3a1ad paHee
M3YYEHHBIX THIIOB, a Takke Haubojiee CIOXKHBIX 3aJa4, B TOM YHCIE,
KOMOHWHMPOBAHHOT'O XapakTepa W SBISETCS 3aBEPLIAIOILIUM KypCOM II0 PEIIECHHIO
3a1au.

[ToBTOpEeHHE aNropuTMOB M (HOpPMYJI MaTEeMaTHYECKOH 3aBMCHMOCTH IS

peleHust 3aga4d (44)

° C YYETOM NPUMECEN, COIEPMKAIIMXCA B HCXOJHBIX BELIECTBAX;

° IPH YCJIOBHH, YTO OJIMH U3 PEareHTOB B3AT B U30BITKE;

° C y4acTHEM pacTBOPOB;

° OTpe/ieJIeHue MacCOBBIX JI0JIeH BELIECTB B KOHEYHOM pacTBOPE,

© olpe/ie/ieHue BBIXOJAa IMPOAYKTAa pPeakluMh OT TEOPETHYECKH
BO3MOYKHOTO;

° oIpeJielIeHHE KOJIMYECTBEHHOIO COCTaBa CMECH BELLIECTB.

Pemienne 3amady. MaccoBas H0Js1 XMMHUYECKHX 3JIEMEHTOB B BEILECTBE.
OTHOCHTENbHAs  IUIOTHOCTh ra3oB. Haxoxzaenue Qopmyssl OpPraHHMYECKOrO
COeIMHEeHUsI 0 U3BECTHOM 001ueil Gopmysie rOMOJIOTHYECKOro psafa U MacCOBOH
JI0JIM OJJTHOTO M3 DJIEMEHTOB B BellecTse. (6 1)

Peuwienune 3anau. Dopmysbl OpraHMYecKHX COeAUHEHHH. XHMHYECKOe
ypaBHeHHe. XHMHUYECKHe  CBOMCTBAa oOpraHuueckux coeanHeHHH. CrnocoOsbl
INIOJIYHYCHHA OPraHH4Y€CKHX COCUHEHHH. I'eneTnyeckass cBs3b MEXKIOY KilaccaMH
OpraHH4YecKuX coeMHeHUH. BprunciaeHus no XuMudeckuM ypaBHeHuUsAM. (10 v)

Pewenne 3anau. IlpoayxTsl cropanus. OTHOCHTENbHAs IJIOTHOCTH a3o0B.
HaxoxneHnue popMyIisl OpraHMuecKUX COeAMHEHUH 10 ITPOJIyKTaM cropanus. (8 4)

Pemenue 3apau. O6mue hopMyibl OpraHMueCKUX COeMHEHUH. XUMHUecKoe
ypaBHeHHe. XHMHYECKHE CBOMCTBa OpraHudeckux coenuHeHuil. Haxoxnenue

(bopMyJbl OpraHUYECKUX COeTUHEHHH ¢ y9ETOM ypaBHEeHHs XUMHUYECKON peaKI(iu.

(44)




Pemenne 3azad. BaxkHeline 3aKOHBI XMMHMH: 3aKOH COXPaHEHHS MacChl
BELICCTB, 3aKOH IOCTOSHCTBA COCTABA. | a30Bble 3aKOHBL: 3aKOH OOBEMHBIX
OTHOLLEHHH, 3aKOH ABOrajpo U CJIEJCTBUS U3 HEr0; U30IPOLIECH], BRIpaXKaroIIuecs
3akoHaMu boiins-Mapuorra, [eii-Jlroccaka, Lllapns. Ypaeuenue Kianeilpona-
Mewnpeneena. (34).

Pemenwve 3a1a4. BeIBo pOpMyJIbl OpraHHYeCKOro COeMHEHHs 110 H3BECTHOM
ob1weit popmyiie 1 MacCOBOM J10JIM OJJHOTO U3 DJIEMEHTOB; 10 MPOAYKTaM CrOpaHus,
¢ yuéTOM ypaBHEHMs] XMMUYECKUX peakLui. (74).

Pemienne  3amau.  TemnoBod  addexT  XMMMYECKOH  peaxiuH.
TepMoxuMHuUecKre ypaBHeHHUs. PacuéThl Mo TEpPMOXMMHUYECKUM YpaBHEHUAM. (24).

Pemenue 3amad. KoHueHntpauusi pactBopa: mMaccopas 0N PacTBOPHMOIO
BEIIIeCTBA; MOJIsIpHAas KoHLeHTpauus. JlelcTBus ¢ pacTBopamu. Belyucienus 1o
XUMHUYECKMM YPaBHEHHUSIM IIPH YCJIOBHH, YTO OJIMH M3 PEareHTOB JIaH B U30BITKE; Ha
orpeJielieHHe MacCOBBIX J0J1el BELECTB B KOHEYHOM PACTBOPE; Ha OINpelesieHue
COCTaBa COJIM B KQUECTBE OJJHOIO M3 MPOIYKTOB peakuuu. (84)

Pemenue 3amay. OnpeseneHne KOJUUECTBEHHOTO COCTaBa CMECH BELLIECTB.
(44)

Pemenue 3a1a4. XuMUYeCKHEe pacy&Thl MPU MHOTOCTAAUIHOM CUHTE3e. (24)

Pemrenue 3anau. O6001IeHHe U cucTeMaTH3aus 3HaHui. KomMOuHUpOBaHHbIE

3amaud. (64)




ITII. IInanupyemble pe3yabTaThl 0CBOEHHSI 00yYAIOIIHMHCS IPOrpaMMBbI
Kypca

BblﬂyCKHHK Ha yl“.}'lyﬁJ'le}lHOM YPOBHE HAYYHUTCH:

® UCIIONIb30BAaTh CBOM MHTEpPECHl Il BbIOOpa HMHAMBUIYaAJbHONW 00pa3oBaTeIbHOM
TPaeKTOpPWUH, IOTEHLWaNbHOM  Oynymeid mpodeccuu M COOTBETCTBYIOLIEIO
npoduabHOro 06pa3oBaHus;

®  UCIOJIB30BAaTh 3KOJIOIMYECKOEe MBILUICHHE i BbIOOpa CTpaTerud CcOOCTBEHHOIO
ITOBEJEHUS B KaUeCTBE OJJHON U3 LIEHHOCTHBIX yCTaHOBOK;

® CaMOCTOSITENbHO OOHapyxuBaTb M (OPMYJIHpoOBaTh y4yeOHYIO npobiiemy,
OIpeJeNIsITh LeNb yueOHOM 1eITeIbHOCTH, BBIOMPATh TEMY ITPOEKTa;

e BBIIBHraTb BEPCHHM peELIEHHs] MPOOJIEeMBbl, OCO3HAaBaTh KOHEYHBIH pe3yJbTar,
BBIOMPATh U3 MPEIOKEHHBIX M UCKAaTh CPE/CTBA JOCTHIKEHHUS LIEIH;

® COCTaBNATh (MHAMBHUAYalbHO WM B TIpyIINe) IUIAaH PELICHUS IMPOOJIEeMBbI
(BBIMOJIHEHHSI TPOEKTA);

e 11010MpaTh K KaXKJ0H npobieme (3a1aue) afleKBaTHYIO el TeOpPeTUYEeCKYI0 MOJIEb;

e paboTaTh [0 CAMOCTOSITENIFHO COCTaBIEHHOMY IUIaHY, CBEPSTH CBOU JECHCTBHS HUM
H LIEJIBIO IESTEIbHOCTH, HCIIPABIAThH OLUMOKH;

e cBOOOJHO IOJB30BAThCSl BbIPAOOTAHHBIMU KPUTEPUSIMU OLEHKM M CaMOOLIEHKH,
MCXOJIs U3 LEJIM U UMEIOLIUXCs KPUTEPUEB, pa3iinyasi pe3yJbTaT U CIIOCOOb! eiCTBHIA;

® CaAMOCTOATCIIBHO OCO3HAaBaTh IIPHYHHBI CBOCTO YCIIEXA MJIM HEYCIIEXa H HaXOIHUTh
CIocoOBI BRIXO/A U3 CUTYyallUHd HEYCIICXa,

® YMETb OUEHUTH CTEICHBL YCIICIIHOCTH CBOEH HHHHBHHY&HLHOH 06p8.3088.TBJII:HOﬁ
ACATCIIBHOCTH,

® CTPOUTh JIOTHYECKOE pacCy)KIECHHe, BKIIIOYAIOLlee YCTAHOBIEHHE MMPUYMHHO-
CIIEICTBEHHBIX CBS3EH;

® aHAIU3UPOBATh, CPAaBHUBATh, KJIACCH(DHITUPOBATH W 0000IATH NMOHATHA: JaBaTh
OTpeJie/ICHHEe TOHATHAM Ha OCHOBE M3YUYEHHOI'O Ha pa3jMYHBIX MpeaMerax yueGHOTro
Marepuana;

® NPEACTaBIsATh HH(OPMALIMIO B ONITHMANIBHOR (hopMe;
® pPAacKphIBaTh Ha MPHMEpax poJib XUMHU B (OPMHUPOBAHHM COBPEMEHHOH Hay4HOMU

KapTHHBI MHpa H B HpaKTH‘{eCKOﬁ ACATCIIBHOCTH YECJIOBEKA, B3aUMOCBI3L MEX]Y

XUMHEH U APYIrHMH €CTECTBEHHBIMHW HAYKaMH,

® COCTaBIATh MOJICKYJISIDHBIE M CTPYKTYpHble (DOPMYJIBI HEOPraHM4YeCKHX U
OpPraHMYECKHX BEILECTB KakK HOCHTeNed HH(pOpMAIlMM O CTPOEHHMH BEIIECTBA, €ro

CBOMCTBax M IIPUHAJJUICIKHOCTH K OIIPEJICJICHHOMY KJlaccy COGﬂHHeHHﬁ;




OIpeNe/siTh MEXaHU3M PeaKiMy B 3aBUCUMOCTH OT YCJIOBUH IPOBENECHHSA PEAKIIMH U
MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUsA XUMHUUYECKUX PEAKLUi Ha OCHOBE THUIIA
XUMHYECKOH CBA3M U aKTUBHOCTH PEareHTOB;

yCTaHaBJIMBaTh 3aBUCHMOCTH CKOPOCTH XHMMHUYECKOH peaklUMd U CMEILeHH
XUMHYECKOTO pAaBHOBECUS! OT pa3IUYHBIX (AKTOPOB C LEIbI0 OIpEeCICHUS
OTNITUMAJIBHBIX YCIIOBHH MPOTEKAHUS XUMHUECKUX MPOLIECCOB;

YyCTaHaBJIMBATh T'eHETUYECKYI0 CBSI3b MEXIY KilaccaMH HEOpraHM4YecKuX WU
OpraHUYecKUX BeLIecTB JUisi OOOCHOBAaHHUSl IPUHIMINAIBHON BO3MOXKHOCTH
TOJIyUeHHUs] HEOPraHWYeCKHX M OpPraHHYecKUX COeIMHEHHI 3aJ[aHHOro cocTaBa U
CTPOEHHUS;

MPUBOJUTL TPUMEPBl OKUCIWUTENBHO-BOCCTAHOBUTENBHBIX peakiuii B MpPUPOJE,
MPOMU3BOJICTBEHHBIX IIpOLleccax U XHU3HEeAeATeIbHOCTA OPraHUu3MOB;

00OCHOBBIBaTh NPAKTUYECKOE MCIIOJIb30BAaHHE HEOPraHMYeCKUX W OpraHHMYecKUX
BEILECTB U UX PEeaKLUH B MPOMBILIUIEHHOCTH U OBITY;

IPOBOJUTL pAacueTbl Ha OCHOBE XUMHUYECKUX (OpMyJ W ypaBHEHWUH peakLui:
HAXO0XK/IEHHE MOJIEKYJISIPHON (hOpMYJIBI OpraHMYECKOr0 BEIIECTBA M0 €r0 INIOTHOCTH
U MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIWX B €ro COCTaB, WJIH IO MPOJYKTaM
CrOpaHus; pacueTbl MacCOBOH JOJU (MacChl) XMMHUYECKOTO COEIUHEHHs B CMECH,
pacyeTel Macchl (00beMa, KOJIMUECTBA BELLeCTBa) NPOAYKTOB pPEeaKIliH, eCIIM OJTHO U3
BEILECTB JaHO B M30BITKE (MMEET NpPUMECH); pacueThbl MAcCOBOW HIIH OOBEMHOMN
JOJNIM  BBIXOJA TMPOJYKTa peakUUH OT TEOPEeTHUYECKH BO3MOXKHOIO; pacyeTsl
TEIUIOBOTO  3(pheKTa peakLuH; pacuyeTbl OObEMHBIX OTHOLIEHWH Ta30B IpH
XUMHYECKHUX PEaKLUsIX; pacuyeThl Macchl (00beMa, KOJMUYEeCTBa BelecTBa) MPoIyKTa
peakiiy, eCJid OJIHO U3 BELIECTB JaHO B BHJIE pacTBOpa C ONpe/ie]IeHHON MacCOBOM
JIOJIEH PaCTBOPEHHOIO BEIIIECTRA;

MCIOJIB30BATh METO/IbI HAYYHOrO TO3HAHUs: aHalM3, CHHTE3, MOIEIUPOBAHUE
XHUMHYECKHUX MPOLECCOB M SBJIEHUH — MpPH pEelIeHUH Y4eOHO-MCCIe0BaATENbCKUX

3aa4 1o U3y4YeHHH0 CBOﬁCTB, croco0oB [IOJTy4E€HH: ¥ pacTiO3HABaAHHUS OPraHHYECKHX

BEIIECTB;




® YCTaHABJIMBATh B3aMMOCBSI3U MEXIy (hakTaMu U Teopuel, MPUYUHON U CIIeICTBUEM
Npu aHajuse npodJeMHBIX CUTyaluil U 0OOCHOBAaHWUM NPUHUMAEMBIX PEIICHHUN Ha

OCHOBC XMMHUYCCKHX 3HaHHﬁ;

® TMpEeACTaBIATH IIyTH  pelieHus TIJ00ampHBIX  [poOjeM, CTOSIIUX  Iepes
4eJOBEYECTBOM, W  IMEPCIEeKTHBHBIX HANpaBICHUM  Pa3sBUTHUS  XUMHUYECKUX
TEXHOJIOTUH, B TOM YHCJI€ TEXHOJIOTMH COBPEMEHHBIX MAaTEpHaJIOB C pa3iIHYHOM
(PYHKIIMOHAJIBHOCTBIO, BO300HOBISIEMBIX HMCTOYHHKOB CBIPBS, I1epepadOTKU H
YTUIM3aLUK IPOMBILUIEHHBIX U OBITOBBIX OTXOMOB.

BoinyckHHK Ha yriiy0JIeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYHThCS:

®  0asamb OYeHKY CE0UM NUYHOCIIHBIM KAYecmeam U Yepmam xapakmepa («KaKkoe ),
onpedeniame HanpagieHus C60e20 pa3eumus («KaKkum s xouy Cmambvy, «4mo MHe 015
9mMo20 Haoo coenamvy) 8 KOHMeKcme NPogeccull, CEA3AHHBIX C USYUEHUEM XUMUU,

® co30asamb MoOOenu ¢ @blOeeHUeM CYUJeCmBeHHbIX XapaKmepucmuk obvbexma,
npeobpazoevléams MOOENU ¢ Yelvilo BblAGIeHUL O0DWUX 3aKOHO8, ONpPedensioujux
OGHHYIO NpedMemHyIo obnacme,

®  CaMOCmOAMENbHO OpPSaHU306bI6ANb yqeﬁuoe g3aumooelicmeaue 6 cpynne

(onpedenams obwue yenu, pacnpedeiamo poiu, 00208apUEAMbC Opy2 ¢ Opyeom U
Rt

® uHmepnpemupoeams OaHHble O COCMABe U CMPOEHUU Beujecms, NoJYyYeHHble C
NOMOUbIO COBPEMEHHBIX (DUBUKO-XUMUYECKUX MEMOO08;
®  NPOCHO3UPOBANL BO3MOICHOCb NPOMEKAHUS OKUCAUMETbHO-80CCMAHOBUMEILHBIX
Peaxyu, 1excaujux 8 0CHO8e NPUPOOHLIX U NPOUZBOOCHBEHHLIX NPOYECCOS.
IIpenyemoTpeHo oBJjiageHue caeAyOIIHMH KOMIETEHIHMIMH
+ yuyeOHO-TT0O3HABAaTEIBHOM,
¢ KOMMYHUKATUBHOM,
» UHPOPMALUOHHOMH,
* pedIeKCHBHOM,
 THYHOCTHOI'O CaMOpPa3BUTHSI,

o IPO(ECCHOHANBHO-TPYI0BOIO BEIGOPA.




IV. KanenaapHo-TemaTH4ecKoe NVIAHHPOBaHHE

Ipeamer: «Xumus B 3aJa49aX»

Yuurens: Kyzemuna Jloamuna AnexceeBHa
Kunace: 10I°

KounuecTBo yacos B Heaemo: 1 yac

KoaudecTBo 4acos B roa: 34 yaca

Ne
/i Tembl 3anATHI Koa-Bo Hdara
YacoB | OPOBeJeHUs

1. | OcHOBHBIE NMOHATHS U 3aKOHBI, IPUMEHSEMBIE TIPH PEIICHUH 1 02.09.21
3a7a4 B Kypce xumuu 10 kmacca.

2. | ®opmMynbl MaTeMaTU4eCKOM 3aBHCHUMOCTH, IIPHMEHSIEMBIE 1 09.09.21
IIPU PELIeHUH 3a1a4.

3. | OmpeneneHue MOJIEKYJISIPHOH (OPMYJIBl  YIJIEBOJOPOJIOB 1 23.09.21
Tepe3 MacCOBBIC JIOJIM 3JIEMEHTOB B HEM M OTHOCHUTEJIBHYIO
TUIOTHOCTb ra30B.

4. | OnpeneneHue MOJEKYISpHOH (opMyJbl YIIIEBOIOPOIOB 1 30.09.21
yepe3 MacCOBBIE [OJH JJIEMEHTOB B HEM H INIOTHOCTBH
YIJIeBOOPOAA.

5. | Pemenue 3a1a4 Ha OIpejelieHHe MOJIEKYJISIpHOH (HopMyIIbI 1 07.10.21
YTJI€BOJOPOIOB.

6. | Onpenenenue MOJEKyIIpHOH (OPMYJbl yIJIeBOJOPOJOB C | 14.10.21
Y4ETOM YpaBHEHHsI XHMHYECKOM peakiun U obmei
(hopMyJIbI FOMOJIOIHYECKOTO psila.

7. | BzauMmocBs3b (DU3MYECKUX BEIWYMH. DBblUMclIeHus 110 1 21:10:21
XUMHYECKHM  YpaBHEHHSM, OTPaKalOIUX  CBOMCTBa
IIpeAeNIbHBIX YTI€BOAOPO/I0B.

8-9. | Ompenenenre MOJEKYJApPHOH (GOPMYIIBl YIIIEBOJOPOLOB Z 28.10.21
yepes nmpoaykThl cropanus (CO2u H20). 11.11.21




10-
11,

12-
1.3,

14.

15-
16-
17.

18.

19,

20-
21;

22-
23,

24.

B3aumocBs3p  (QU3MUECKHX BEIHYHH. BEBIUHCIEHHS IO

XUMHYCCKUM YPaBHCHHUAM, OTpaXaroIIuX CBOMCTBA
HeIpeleNbHBIX YITIEBOIOPOIOB.

Onpezenenre MONEKyJSIpHOW (OPMYJILI YITIEBOZOPOLOB C
YYETOM YpaBHEHMs XHMHYECKOM peakuumu u oOmei
(opMyIIBI TOMOJIOTHYECKOTO Psifa.

B3auMocBA3p (U3MYECKUX BENHYMH. BBIUHCIEHHS @O

XUMHYECKUM  ypaBHEHHUSIM, OTpaXaloIlMX  CBOMCTBA
apoMaTH4eCKHX YIJI€BOIOPOIOB.
Onpenenenue MOJIEKYJISIpHOIT bopMyITEI

KHCJIOPOJICOIEPIKAIINX OPraHUYECKUX COCAWHEHHH uepes
nponyktsl cropanus (CO2u H20).

B3auMOCBA3p  QH3MYECKUX BeJIWYMH. BplubcieHHs 10
XMMHYECKUM  YPaBHEHHSIM,

CIIHPTOB.

OTpa)KaIOIIUX  CBOMCTBA

B3auMocBs3p  (U3MUECKHX BeNMYMH. BBIYHCICHUS IO

XMMHYECKUM  ypaBHEHUSIM, OTPaXAIOIIUX  CBOMHCTBa
KapOOHUJIBHBIX COEIMHEHHUH.
Onpenenenue MOJIEKYJISIPHOM bopmyEl

KHCJIOPOACOACP!KAIUX  OPraHUYECKUX COCIUHEHUH TII0

U3BECTHOM oOwiell ¢opMyre u MaccoBOM MONIH OTHOTO W3
9JIEMEHTOB.

Haxoxnenue MOJIEKYJISIPHOM bopmMyIel
KUCJIIOPOACOACPIKAILIET0 OPraHUYecKOr0 COEJAUHEHHUS C

YUYETOM YPaBHEHUS XUMUYECKON peaKiiu.

B3auMocBsa3p  DU3MYECKUX BETMYMH.
XUMHYECKUM  YPaBHEHHSM,

KapOOHOBBIX KHCJIOT.

Brruucnenus 1o
OTpaKaloIUX  CBOMCTBa

12

18.11.21
25.11.21

02,1221
09.12.21

16.12,21

23.12.21
30.12,21
13.01.22

20,0122

27.01.22

03.02.22
10.02.22

17.02.22
24.02.22

03.03.22




23,

26-
27,

28-
29,

30.

31-
32-
33-
34.

B3aumocBs3p  GM3MUECKUX BENUYWH. BBIYHCIEHHS IO
XHMHYECKIM YPaBHEHUAM, OTPaXaIOMINX CBOKCTBA I(UPOB.

Onpenenenne MONEKyJISPHOH (OPMYIIBI A30TCOAEPIKAIMX

OPraHHYeCKUX COENMHEHMH II0 IPOILYKTaM CrOpaHusl
(N2, CO2, H20).

B3auMocBs3p  GU3WYECKUX BeIMYHH. BEBIYUCIEHUS IO
XHMHYECKMM  YpaBHEHHSM, OTPaXKalIIMX  CBOMICTBA
a30TCOJIEPXKALIUX OPraHHYECKHX COeqUHEHHIA.

[TpomexxyTounas arrectanus. KontposnbHas pabora 3a Kypc
10 xiacca.

Pemenne 3amau Ne35 w3 2-0ff yacTH KOHTPOJIHO-
M3MEPUTENIbHBIX MaTepranioB EI'D.

10,03,22

17.03:22
24.03.22

07.04.22
14.04.22

21.04.22

28.04.22
1.2.05.22
19.05.22
26.05.22




KasnenaapHo-TemaTH4ecKkoe NJaHHpoBaHHe (11 knacc)

«XHUMHA B 3aJa4ax»

[IpenmeT: XuMHs B 3a1a4ax

Vuutens: Makaposa Onbra Muxaiinossa
Knacesr: 11T, 111

KosuyecTBO 4acoB B Hesleno: 1 uac
KonuuecTBo 4acoB B roj: 33 4aca

Ne
n/n TeMbl 3aHATHH Koua- Jara
BO npoBeJeHHs
4acoB
1. |3akon coxpaHeHMs Macchl BellecTB. 3aKOH 1 1 H. ceHTsAOpA
OCTOSIHCTBA cocTapa. PerieHue 3aj1a4
2 ["a3oBble 3aKOHBI. Pelienue 3aaa4 1 2 H. ceHT0psI
% Vpasuenne Knanelipona-Menpeneesa. Peluenue 1 3 H. ceHTs0ps
3aja4
4-5. | BeiBoa opMyJibl OPraHU4eCcKoro CoeAMHEHUs 10 2 4 H. ceHTSIOp
M3BecTHOM oO1ieit dopMysie M MaccOBOHM IO 1 H. OKTAODA
OJTHOTO U3 JIEMEHTOB
6. BriBozi hOpMYJIbl OPraHMYeCKOro COCANHEHH A 110 1 2 H. OKTSIOps
npoxykram cropauus (COz u HO)
7-8. | BoiBoa (OpMyJibl OPraHH4eCKOro COCAUHCHNA T10 2 3-4 H. OKTAOpA
npoaykram cropanus (COz, H20, Na)
9-10. | BeiBox (opMyJibl OpraHH4eCKOro COENMHEHUA C 2 2-3 H. HOsIOpA
YUYETOM YpaBHEHHST XMMUUYECKHMX PeaKIHH
11-12. | Pacy&Thl 10 TEPMOXUMHUYECKHM YPABHEHUAM. 2 4 . HOsIOps
1 H. nexabps
13. | JlefictBust ¢ pacTBOpaMu:  BbIApHBAHME, 1 2 H. aexabps
cIMBaHHE 2-X pacTBOPOB
14. | JleficTBUg C pacTBOpPaMM: KOHLEHTPHUPOBAHHE, 1 3 H. aexabps

pa30aBjieHHE




15-16

1'7-18.

19-20.

21-22.

23-24.

25-26.

27-32.

33

BeryucneHuss no XMMHUUYECKUM YPaBHCHHAM IIPH
YCJIOBHH, YTO OJMH U3 PEArCHTOB NdH B H30BITKE

BeluuciieHUsT M0 XHUMHYECKHUM YpaBHCHUSIM Ha
OInpeacyicHuE MacCCOBbIX JloJied  BelllecTB B
KOHEYHOM pacTBOpE.

BbluMcieHUss 10 XMMHYECKMM YpaBHEHMSM Ha
OINpesieJIeHHEe COCTaBa COJIM B KayecTBE OJIHOTO
M3 NPOAYKTOB peaKkLuH.

Peinenne 3a1a4d Ha OIIpEACICHUC
KOJIMYECTBECHHOI'O COCTaBa CMECH BEIIECTB.

Pewenue 3a1aa4 Ha OInpeacjicHUC
KOJIMYECTBCHHOTI'O coCTaBa CMECH BEILIECTB

anreOpanyecKuM MeTOJIOM.

XHMHUYECKHe pacy€Tbl MPU MHOTOCTAAMHHOM
CUHTE3E.

Pemenue 3amayu u3 2-oit yactu KUM EI'D.

Hrorosas koHTposibHast paboTa

4 H. nexadps

3-4 u. sHBaps

1-2 H. peBpans

3-4 uH. pespais

1-2 H. MapTa

3 H. MaprTa
1 H. anpens

2-4 H. anpests
1-2 4. mas
3 H. Mas

2/

XKownknH Cepren
AnekcaHgpoBuy

S1 NOATBEPXXAAl0 3TOT
AOKYMEHT
2021.08.31 15:11:
21+03'00"
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