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IMosicuuTeaLHAS 3alIHCKA

Pabouas nporpaMMa BHEYpOUHOH JiesTeNbHOCTH «Perienne pacuéTHbIX 3a/1a4 0 XUMUN»
IIpeJHa3sHaueHa Juld yJaluxcs 8 Kiacca.

Pemenne pacd€THBIX 3a7ay 3aHUMAET BaXHOE MECTO B M3YYEHHH OCHOB XHMHUYECKOU
Hayku. Ilpu pemeHun 3amad npoucxogur Oojee INTyOOKOE M IIOJIHOE YCBOCHHE Y4eOHOIo
MaTepuaia, BbIPAOATHIBAIOTCS HABBIKM IPAKTUYECKOTO NPUMEHEHUS HUMEIOIUXCS 3HaHUi,
Pa3BUBAIOTCS CIIOCOOHOCTH K CaMOCTOSITENIbHOW padoTe, MPOUCXOAUT (POPMHUPOBAHUE YMEHHS
JIOTUYECKHU MBICIUTH, UCIIOJIB30BAaTh IPUEMBI AHATIN3a U CUHTE3d, HAXOUTh B3AUMOCBS3b MEXKIY
O0BEKTaMU M SIBICHUSMH. B 3TOM OTHOIIGHHH pELICHHE 3a1ad SBISIETCS HEO0OXOAMMBIM
KOMITOHEHTOM IIpU U3Y4YE€HUU XUMHUHU.

B yuebHbIX miuanax npeameTy «XuMHsS» OTBEAEHO 2 yaca B Henento. [Iporpamma xe 1o
XUMUU BecbMa oOmupHa. [losToMy y4yuTens XMMUU BBIHYXKIEH peliaTh IpobieMy, Kak IMpH
HEOOJIBIIIOM KOJIMYECTBE YPOKOB JaTh XOPOIIUE 3HAHUS yJalUMCs, a TIaBHOE C(HOPMHUPOBATH Y
HUX HEO0OXOIMMbIE€ YMEHHSI U HaBBIKU, B TOM YHCJIE HAYYUTh pelllaTh pacuéTHbIC 3a/1auH.

Jlis OONIBIIMHCTBA YYAIIMXCsl pELICHHE pacu€THBIX 3aJady IO XHMHHM IPEJCTaBISET
HEMaJlble TPYAHOCTU. A, HE OCBOMB IIEPBBIM JTall PELIEHUS 3a/ay, CBA3AHHBIX C KIHOYEBBIM
MIOHATHUEM «MOJIbY», IIKOJFHUK B JaTbHEUIIIEM HE CMOXKET OCO3HAHHO pemaTh U 0oJiee CIOKHBIC
3agaun. [losToMy yuurento Tpedyercs NpUIIOKUTh MAaKCUMAaJIbHbIE YCHUIIMSA Ha Ha4aJlbHOM 3Tale
pelIeHns 3a/1a4, TaKk KaK OT 3TOro OyAeT 3aBUCETh JalbHEUIINN ycreX.

['maBHOe npeaHa3HAaYeHHE IAHHOTO (aKylIbTaTUBHOIO Kypca COCTOUT B TOM, YTOOBI
cOpMHpOBATH y YYAIIMXCS yMEHHE pemaTh 33Ja4d ONpPEACIEHHOTO YPOBHS CIIOKHOCTH,
MIO3HAKOMHUTb UX C OCHOBHBIMM THUIIAMHU 33J1a4 M CIIOCOOAMU MX PEIICHUS.

Pabovas mporpaMma BHEYpOUHOH AeATENbHOCTH «Pemenne XuMu4eckux 3aaayu» s 8-9
KjlaccoB coctaBieHa Ha ocHoBe YMK: Xumus. Paboume mporpammsl. Ilpenmernas nuHMS
yueonnkoB O. C. I'abpuensa, M. I'. OctpoymoBa, C. A. CnagkoBa. 8—9 kmaccel: yueOHOe
nocobue ans obmeoOpa3oBarenbHblx opranuzanuii / O. C. I'abpuensn, C. A. CrnagkoB — M.:
[IpocBenienneBHeypouHass ~ JESATENbHOCTh  SIBISIETCSL  COCTAaBHOM ~ 4YacThl0  ydeOHo-
BOCIIUTATEIBHOIO IMpolecca U OAHOM U3 (OpM OpraHu3alui CBOOOJHOTO BPEMEHHU YUaIIHUXCS.
BreypouHass nesATenbHOCTh IIOHMMAETCA CEroJHsA IPEUMMYIIECTBEHHO KakK JeATEIbHOCTD,
opraHuszyeMass BO BHEYpOYHOE BpeMsl JJs YJOBJIETBOPEHHMsS NOTPEOHOCTEH Yydaluxcs B
COJIEP’KAaTEIbHOM JIOCYre, WX YYacTUM B CAMOYINpPABICHHMM U OOIIECTBEHHO IOJIE3HOU
JESATEIBHOCTH.

AKTYaJIbHOCTh: IIpOrpamMMma CO3/aeT YCIOBUA I COLMAIBHOIO, KYJIBTYPHOTO H
po(EeCCHOHATILHOTO CaMOOTIpeIeNIeHUsl, TBOPYECKON caMopealu3aluy JIMYHOCTH peO&HKa,
(bopMUpOBaHMSI XUMHUYECKOW TpPaMOTHOCTH M 0€30IacHOr0 HCIIOJIb30BAHMS BELIECTB B
[IOBCEIHEBHOU KU3HHU.

[IpakTHyeckass 3HAYUMOCTb: IPU COCTABJICHWU HPOrpaMMbl OBLIM OTOOPAaHBI TaKHe
paboThl, KOTOPBIE 3aMHTEPECOBATIM ObI yyaluxcs, MOMOTIN Obl UM Mpu moArotoBke k OI'D u
EI'D, Obutn AOCTYIHBI MO COJEP)KAHUIO U METOJIMKE BBIIOJHEHHUS, TOTOBUIM Obl Oyaymmx
HCCIIeI0BaTENEN, 1aBajIl OIBIT TBOPUYECKOM EATENbHOCTH YUaIUXCS.

HoBu3na nanHoil pabouell mporpamMMmbl: NporpaMMa COCpPEeIOTayMBAEeT OCHOBHOE
BHUMaHME Ha S3KCIEpUMEHTAIbHOW paboTe, a 3TO, MpexJe Bcero paboTa ¢ BEIIECTBAMH,
CO3HATEJIBHOE MPOBEIECHNE XUMUYECKUX IPOLECCOB.

Haubonee mnenecooOpazHbM sBIseTcs OOBEIMHEHHE CMEUIAHHOTO THIIA, W Halla
MporpaMMa COJIep>KUT MaTepua Jyuisi paboThl B CIEIYIOMINX HANPaBICHUAIX:

Hanpagnenue paboTbl 00beTUHEHUS

Buzbl 1esSTENBHOCTH y4aIIUXCs [0 Ka)KIOMY HAIIPaBJICHUIO



®opmbl Opranu3anuy 00y4JaroUMXcs U IITaCHOCTH PE3YJIbTaTOB paboThI

Teopernueckoe

[TonroroBka AOKIaAOB, pedeparoB, MPOBEACHHUE HCCICAOBAHUNA TEOPETHUECKUX H
WUTIOCTPUPYIOIIMX UCTOPUIO OTKPBITUI. Pellienune 3a1a4 moBbIIIEHHON TPYAHOCTH.

Koppecnonnentckas pabora.

XUMHUECKUE Bedepa, HaydyHble KOH(EPEHIIMH, 3aHATUS OOBEAWHEHHS, OJIMMIINAJIbI,
KOHKYPCHI 3pYUTOB, BBIITYCK OrOJIIIETeHEH, cTeHraszeT, nHpopmanrun CMU.

DKCIIepUMEHTAIbHOE

JlabopaTopHo - mpenapaTUBHBIA MPAKTHUKYM. DKCIIEPUMEHTANbHAS MCCIIE0BATEIbCKAs
paborta yJamuxcs.

3anaTus oObeNUMHEHMs, KOH(EepeHLIMH, XUMHYECKHEe Beuepa, 3alluTa IPOEKTOB,
IIPE3EHTALUH.

Koncrpykropckoe

KonctpyupoBanue npubopoB, MaKeTOB, MOJIETICH, CPEJICTB HATJISAHOCTH.

O6opynoBaHre XUMHUYECKOTO KaOWHETA.

Heanb: popmupoBaHue y ydaliuxcsi olblTa XMMUYECKOTO TBOPYECTBA, KOTOPHIN CBSA3aH
HE TOJIbKO C COJEpXKaHUEeM JAESITeIbHOCTH, HO U C OCOOCHHOCTSMHU JTUYHOCTH peOeHKa , €ro
CIOCOOHOCTSIMH K COTPYAHHMYECTBY, pa3BUTHE  OOMICKYJIbTYpHOH  KOMIIETEHTHOCTH,
MPEACTABICHUI O PpPOJM €CTECTBEHHOHAYYHbIX 3aHSATUH B CTAHOBJICHUM IMBUJIM3ALINH,
[I03HABATEIbHON AKTUBHOCTU M CaMOCTOSITEIbHOCTH, TIOJIOKUTEIBHON MOTHBALMU K 00YYEHHUIO,
ONbITa CaMOpEaIU3alMH, KOJUIEKTUBHOIO B3aUMOJEUCTBUS, Pa3BUTUE HHTEIIEKTYaJIbHOIO H
TBOPYECKOTO TIOTEHIMANa JeTeii Ha OCHOBE (OPMHUPOBAHMS ONEPAIMOHHBIX CHOCOOOB
YMCTBEHHBIX JICHCTBUI MO PELUICHUIO TEOPETUUECKUX U MPAKTUYECKUX 33]]a4 B 00JIACTH XUMUHU.

3anayu IporpaMMel:

Obpa3zosamenvhvie:

1) popmupoBaHue yMEHUI ¥ 3HAHHUI MTPHU PEIICHUH OCHOBHBIX THITOB 3a/1a4 110 XUMHUH;

2) hopMHUpOBaHUE MPAKTHUSCKUX YMEHUH MTPU PEIICHUN SKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
pacrno3HaBaHHE BEIECTB;

3) moBTOpEHHE, 3aKPeIIeHHe OCHOBHBIX MOHATHIA, 3aKOHOB, TEOPHUH, a TAKXKE HAYYHBIX
(akToB, 0OPA3YyIOIIUX XUMUYECKYIO HAYKY.

Bocnumamenvnvie:

1) co3maHue MEIArorMYecKUX CUTYAIlMil yCHEITHOCTH JIJIsl TIOBBIIICHUS COOCTBEHHOM
CaMOOILICHKH U CTaTyca y4allluXcs B I71a3ax CBEPCTHUKOB, IEAAroroB U poAUTENEH;

2) hopMHpOBaHKE MTO3HABATEILHBIX CIIOCOOHOCTEH B COOTBETCTBHU C JIOTUKOW Pa3BUTHSI
XUMHUYECKON HAYKH;

3) coxeticTBHE B IPOPOPHEHTAIMH IIIKOJIBHUKOB.

Paszsusarowue:

1) pa3BuBaTh y HIKOJbHUKA YMEHHE BBIJCISTH TNIABHOE, CYIIECTBCHHOE B HM3YYCHHOM
MaTepuase, CpaBHUBATh, 0000IaTh U3yuyeHHbIC (PAKThI, IOTUYECKU W3JIaraTh CBOU MBICIH TPHU
pelIeHnH 3a]1ay;

2) pa3BUBATh CAMOCTOSTEIBHOCTh, YMEHHE MPEOI0JICBATh TPYAHOCTH B YICHHUH;

3) pa3BHBaTh AMOIMH YYaIIMXCS, CO3/[aBas SMOIMOHAIBHBIC CUTYallMd YIUBJICHUS,
3aHUMAaTEIbHOCTH, MAPaJ0KCATBbHOCTH;

4) pa3BuUBaTh MPAKTUYCCKHE YMCHHS YYAlIUXCS MPH BBITOJHCHUH MPAKTHYECKUX
AKCIIEPUMEHTAIbHBIX 33/1a4.

5)pa3BUBaTh WHTE/UICKTYaJbHBIH M TBOPYECKUN TMOTCHIMAI JIMYHOCTH, JIOTUYECKOEC
MBIIICHUE TIPU PEIICHUH YKCIIEPUMEHTAIBHBIX 3a71a4 110 XUMUH;

6)y4HTh TEXHUKE TOATOTOBKU U MPOBEICHHUS XMMHUECKOTO SKCIIEPUMEHTA, C MIOMOILBIO
3aHUMATEIbHBIX OMNBITOB MOAHATH y OOYYAIOIIUXCS HHTEpeC K M3YyUYEHUI0 XHMHUHU, YUHUTh
MpreMaM peIIeHHs] TBOPYECKUX 3ajad, MONCKY albTePHATUBHOTO PEIICHUs, KOMOMHUPOBAHUIO
paHee M3BECTHBIX CHOCOOOB pEIIEHUS, aHAIW3y M COIOCTABJICHHIO PA3JIUYHBIX BapUAHTOB
pelieHusl, yYuTh aKTUBHO MBICIUTH;



7) pacmpsaTh TpOPEeCCHOHANBHBIAN KPYro3op, 3pYyIUIMIO, MOBBIIIATE OOIHIA YPOBCHb
00pa30BaHHOCTH U KYJIBTYPBHI.

[lepeunicienHble 3agadM  OXBaTHIBAIOT LIMPOKUH Kpyr npoOieM BOCHHUTAHHUS U
JOTIOJTHUTEIBHOTO 00pa30BaHUs HIKOJbHHKA, PEIICHUE U peau3alys KOTOPHIX HEOOXOIMMBI
IS TOCTHOKEHHUS TIOCTABICHHOH LIeJH.

OIIMCAHUE MECTA BHEYPOUHOM JEATEJIBHOCTH

Ha mpoBenenue 3aHATHII BHEYpOYHOW NesTenbHOCTH «PemieHne pacd€THBIX 3amad 1o

XUMHUM» oTBOAMTCA | yac B Hezento, npeaycMorpeHHoi @I'OC (34 yacos B roj)

MeToabl 00y4YeHus:

CnosecHvle: YCTHOE U3JIOKEHUE, OOBSICHEHHE, ()POHTAIBHBIC Oecebl, HWHINBHIyaIbHbIC
Oecepl.

Haensonvie: MynbTUMEIMIHBIC TMPE3CHTALUH, JIEMOHCTPAIUS, COCTABICHHE OIMOPHBIX
KOHCIICKTOB, CXEM, Ta0JIuII;

Ipakmuueckue: pemenne 3agad, OBP, reHeTHyeckux MpeBpallleHUi, IPOEKTHAs
JeSTeIbHOCTD, OpraHU3aI[MOHHAS eI TSIILHOCTD, COCTaBIICHUE IMTOPT(OIIHO.

®opMbl OPraHu3al UM AeATETbHOCTH YIALINXCS
['pynnosast, ”HAMBUYaIbHO-TPYIIIOBAsl, UHANBHTyaJIbHAs, [TAPHASL.

DopMbl IPOBEICHUS 3aHATHI

1) nexuus;

2) TPaKTUKYM;

3) 3amuTa MPoeKTOB;

4) KOHCYJIbTAIINS;

5) npe3enTarus mopQoImo;

6) MacTepckas 1o perieHuIo 3a1ad.

@opMbI U METOAbI, TEXHOJOTHH N0 popmupoBanuio YY/I:
1) auunocTHbIE YY ]|
TEXHOJIOTHUS BeIeHUs pobiemHoro auanora (atop E.J. MensHuKOBa);
2) peryasituBubie YY]|
pabota ¢ KapToil ypoKa;
MpUMeHEHHEe MeTOoIUKU O6e30TMeTouHOoro o0yuenus (aBtop ['.A.llykepman);
paboTa Mo camMo- M B3aMMOKOHTPOJIO YCTHBIX M NMHCHMEHHBIX OTBETOB (IO 3apaHee
onpeaenéHHBIM KpUTEPHSIM, 0Opa3iiam);
3) yueOHO-TIO3HABaTeIbHBIE YY ]|
pelieHre MPOeKTHBIX 337134,
MpUMeHEHUE cnoBapei, cnpaBouyHukoB, MKT — rexHomoruii;
muddepeHranus 3a1aHui;
MIPUMEHEHHE TBOPUYECKUX 3a/IaHUH, MPAKTUKO-3HAYMMBIX 3aaHUi.
4)KOMMYHUKATHBHbIE
3aI1Ta MPOEKTOB;
TPYIIOBasi, WHAWBUAYAIbHO-TPYIIOBAs, WHAWBUIYAIbHAs, TapHAas OpraHu3aius
3aHATHI



Buabl 3aganmid,

(opmupyromue ynupepcajibHble yueOHbIe 1eiiCTBHS

Buasr YV]I

Bunanl 3aganuit

JInyHoCTHEIE

VYyacTre B IPOEKTax;
IOABCACHHUEC UTOI'OB 3aHATHA,
TBOPYECKHUE 3a/IaHHS;
CaMOOIICHKA;

cocTaBiieHHe OPTHOIHO.

Ilo3uaBarenbpHEBIE

«Ilouck IUIIHEr0;

«emoukmny;

HECTaHJapPTHBIC PEIICHHUS;

COCTaBJICHHE CXEM-OTIOP;

paboTa co CripaBOYHUKAMU;

COCTaBJICHUE AJITOPUTMOB PEILICHUS 3a/1a4.

PerynsatusHble

«[IpennamMepeHHbIE OIIMOKIY;

MTOUCK uHbopMalun B MPEUIOKEHHBIX
B3aHMOKOHTPOJIb;

TTUCITYT;

« iy ommoxmy;

KOHOII (KOHTPOJILHBIN ompoc  Ha
nmpobsiemy).

HCTOYHHKAX,

OIIPEACIICHHYTO

KOMMYHI/IKaTI/IBHBIe

CocraBb 3a/1aHK€ TAPTHEPY;
OT3bIB Ha pabOTy TOBAPHUIIIA;

rpymmnosasi padoTa IO COCTABICHHIO HAIOTOBOE

CIIyllIaHUE

(popmynupoBka BOIIPOCOB JUIs oOpaTHOI  cBs3N);

«I10ATrOTOBb pacckas...», «OIHNIIN YCTHO...»,

«OOBACHU...»

Oxunaemblie pe3yiabTarThbl opmupoBanus Y'Y/

...!—‘

JIuunocmmuuie ynusepcanvnwle yueonole oeiicmeus
Paznnuath OCHOBHBIE HPABCTBEHHO-ICTETHUECKUE TIOHATHUS;
OueHUBaTh CBOM U YyXKUE€ MOCTYIKU;

AHaM3UPOBATh U XapaKTEPHU30BaATh SMOIIMOHATBHBIE COCTOSIHUS U YyBCTBA

OKpYyKaromux, CTPOUTH CBOH B3aMMOOTHOIICHUA C UX YICTOM;

CaMOCTOATCIIBHOCTD

OneHnBaTh CUTYalluH ¢ TOYKH 3PEHUS IIPABUII ITIOBEIECHUS U ITHKH;
[TposBNATH B KOHKPETHBIX CUTYalUsX JOOPOKENaTeIbHOCTD, I0BEpUE BHUMATEILHOCTD;
BrIpaxaTh M0JI0KUTEIBHOE OTHOLIECHUE K IIPOLIECCY ITO3HAHUS;
[TposiBNsATH BHUMaHUE, yIUBIECHHUE, KeJlaHue 00JIbIIe Y3HATb;
OrneHnBaTh COOCTBEHHYIO YUEOHYIO 1€ATEIbHOCT: CBOU JJOCTHKEHUS,

L HpI/IMerlTI) IpaBuiia J€JIOBOTO COTPYAHUYECTBA: CPABHUBATH PA3HBIC TOUKU 3PCHUAA,
CUUTATbCAd C MHCHUEM APYTOT0 YCJIOBCKA, MHUIIUATHUBY, OTBETCTBCHHOCTD, IIPUYNHBI
HEeyaa4; NpOSABIIATH TCPIICHUC U ,Z[06pO)KeJIaTeJ'IBHOCTL B CIIOpPC, TUCKYCCUH, JOBEPUC K

COOECE/THHKY.

Pezynamuenvie ynugepcanvHole yueonsle 0eiicmeus

e Y Iep:KuBarTh LEIIb ACATEIbHOCTH A0 MOJIYYCHUs €€ PE3YJIbTaTa;

e [lnmanupoBaTh penieHne yueOHON 3a/1a4u;

e OrneHuBaTh BECOMOCTh NMPHUBOJUMBIX JOKA3aTEIbCTB U pacCyxaeHuil (yOeauTenbHo,
JIO’HO, UICTUHHO, CYILIECTBEHHO, HE CYILIECTBEHHO);




KoppektupoBarh AeSITETbHOCTh: BHOCUTh M3MEHEHUSI B MPOILIECC C YUETOM BO3HUKIIHX
TPYAHOCTEH U OMMOOK, HAMEUYATh CIIOCOOBI UX YCTPAHCHHUS,

OcCy1IecTBISATh UTOTOBBII KOHTPOJIb JEATEIBHOCTH («UTO CAEIaHO») U MOONePAluOHHbII
KOHTPOJb («KaK BBINIOJNHEHA KaXK[as oOIepamus, BXOIAas B COCTaB Y4eOHOTO
JIEHCTBUS»);

OrneHUBaTh PE3yNbTAThI ACSITETBHOCTH;

AHanM3upoBaTh COOCTBEHHYIO paboTy;

OrneHuBaTh YpPOBEHb BIAJICHUS TEM WU HHBIM YYeOHBIM JeHCTBHEM (OTBeYaTh Ha
BOIIPOC «YTO 51 HE 3HAIO U HE YMEIO?»).

3. Iloznasamenvhvle ynusepcanvhole yueoHvle Oeiicmeus

AHaM3UPOBaTh  PE3yNbTAThl  DJIEMEHTAPHBIX  HCCICIOBaHHM, (PUKCHPOBATH  HX
pE3YIbTaThI,

BocnpousBoauth mo mamsaTd HHPOpPMAIHMIO, HEOOXOIUMYIO JUIsl pelieHus y4deOHOM
3aJ1a4u;

[TpuMeHSTh TaOIUIIBI, CXEMBI, MOJICITH JIJIS TIOTYICHHS HH(DOpMAITHH;

[Tpe3eHTOBaTH NOATOTOBICHHYIO HH(POPMAIIMIO B HATJISIIHOM U BepOajIbHOM BUJIE;
[IpuBOAUTHL MpUMEPHI B KAYECTBE JI0KA3aTEIbCTBA BbIJIBUTAEMBIX MOJIOKEHUIM;
BrimonHsaTe yueOHbIe 3a/1a4H, HE UMEIOIINE OJTHO3HAYHOTO PELICHUSI.

4. Kommynuxamuenule yHugepcaivbHvle yueonole 0eicmeus

BocnpuHuMaTh TEKCT C y4yeTOM IOCTABJIEHHOM yd4eOHOW 3ajlauM, HaXOAUTb B TEKCTE
uHpOpMaIHIO, HEOOXOIUMYIO JIS €€ PELICHHUS;

CpaBHUBATh pa3HbIE BUbBI TEKCTA;

CocraBisTh IJ1aH TEKCTA,

O(i)OpMJ'IHTB AUAJIOTHYCCKOC BBICKAa3bIBAHHUEC B COOTBETCTBHUM C Tpe6OBaHI/IHMI/I peaeBoOro
OTHKETA.

Dopmamu omyuémuocmu 10 NU3YYSCHUIO JTAHHOTO Kypca MOTYT ObITb:

* KOHKYPC (KOJTMUECTBEHHBII) Yncia PeIEHHBIX 3a/1a4;

* coCcTaBJieHHE COOPHHMKOB aBTOPCKHMX 3aJlay MO Pa3IUYHBIM TeMaM (Hampumep, «MeauimHa,
«DOKOIOTUSI» U T.].)

* 3a4€T 110 PELICHUIO 3a/1a4.



Conep:xxanue yueOHOM QM CIATIIMHbBI
8 kiaacc (34 yaca, 1 yac B He/1eJ110)

Beenenue (2 uyaca)
3HAKOMCTBO € ICJIIMU M 3ajjayaMH Kypca, ero crpykrypoud. OcHOBHbIe (DU3HUCCKHE U
XMMHUYECKHE BEINYNHBI.

Tema 1. MaTemaTnuyeckue pacuyérnl B XuMuu (7 4acoB)

Bonoponnasi enunuiia atomMHoi macchl. OTHOCHUTENbHAsE aTOMHash U MOJIEKYJspHas
Macchl. HaxoxieHne OTHOCUTENbHOM MOJIEKYJISIPHOM Macchl 1o (hopMyJie BelecTBa.

MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B CJIOKHOM BellecTBe. Pacyér mMaccoBoi 10u
XUMHUYECKOro nayieMeHTa 1o Qopmyie BemecTtBa. Haxoxnaenue (opMynbl BemiecTBa IO
3HAYEHUSM MAaCCOBBIX JIOJIEH 00pa3yIouX ero JIeMEHTOB.

OO6bEMHas 107151 KOMIIOHEHTA ra30BOM CMECH.

[Tonsitue 06 0OBEMHOMN 70716 KOMIIOHEHTA Ta30BOM CMECHU U PAcU€Thl C UCIOJIB30BAHUEM 3TOTO
MIOHSATHSL.

MaccoBas 1071 pacCTBOPEHHOTO BEILIECTBA.

PactBopsl, pacTBOpUTEND U pacTBOpEHHOE BellecTBO. [IoHATHE O KOHLIEHTpauu pacTBOPEHHOTO
BellecTBa. MaccoBasi J0Jisi pacTBOPEHHOTO BEIIECTBA M PACUYETHI C HCIIOJIB30BAHUEM 3TOTO
MIOHSATHSL.

MaccoBasi 10Jis IpUMeCeil.

[TonsTe 0 yMCTOM BeliecTBE M MpuMecH. MaccoBas A0is mpuMecH B oOpaslie HCXOIHOTO
BemectBa. OcHOBHOE BemecTBO. Pacuér macchl OCHOBHOIO BEHIECTBA IO Macce BEIECTBA,
COJZIEp>KaIero OMpPEeNeIEHHYIO JIOJI0 MpUMece W JApyrue MOAM(PHUKAIMOHHBIE PacuéThl C
HCTOJIb30BAHUEM ITUX MOHSATHM.

Tema 2. KosinyecTBeHHbIE XapaKTepPUCTUKH BelliecTBa (6 yaco)
OcCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKHU BEIIECTBA.

[TocTostnnast ABorampo. KonudectBo BemiectBa. Mok, MonsipHass macca. MoJsipHBIA
00BEM Ta3000pa3HoOro BelecTBa. KpaTHble eIMHHIIBI KOJMYECTBA BELIECTBA — MUJUIUMOIb H
KWJIOMOJIb, MUWUIUMOJISIPHAsE W KUJIOMOJSIpHAsT MacChl BEIECTBa, MUUIUMOJSPHBIA |
KHJIOMOJISIPHBIN 00BbEMBI ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ ucnosib30BaHWEM TOHSTHH «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY», «IIOCTOSTHHAS ABOTaIpO».

PacuérHnble 3a1auu. 1. BerunciieHre KoJMYecTBa BEIIECTBA 110 U3BECTHOMY YHCITY YaCTHUIl TOTO
BellecTBa. 2. BrluncieHue macchl BellecTBa IO HM3BECTHOMY KOJIMUECTBY BeIIECTBA. 3.
Brruucnenmne koamdecTBa BEIIECTBa MO M3BECTHOMY 00BEMY BemiecTBa. 4. Berumcnenue uucia
YaCcTHI] IO U3BECTHOM Macce BEIIECTBA.

5. OnpeneneHne OTHOCUTENHHOM TIJIOTHOCTH Ta3a.

Tema 3. KosinuecTBeHHbIE XapaKTEPUCTHKH XMMHYECKOT0 Mpoiecca
(15 yacoB)

Pacuér xonmmyecTBa BemlecTBa, Macchl UM 00BbEMA HMCXOJHBIX BEIIECTB U MPOAYKTOB
pEAKIMH.
Pacuérnble 3agauu. 1. Boluncnenue mo XMMHUYECKUM YpaBHEHHSIM Macchl, 00bEMa WIH
KOJIMYeCTBa BEIIECTBAa IO M3BECTHOM Macce, 00BEMY MIIM KOJMYECTBY BEIIECTBA OJHOTO W3
BCTYMAOIINX B PEAKIIMIO BEIIECTB W MIPOIYKTOB PEAKIUH.
2. Beruncienne maccbl, 00bEMa IPOAYKTa peakiuy, €CIu OAHO U3 PearupyronuX BEeIeCTB TaHO
B u30bITKe. 3. Bhruncnenne macchl (KOJIMUECTBA BEIIECTBA, 00bEMA) MPOAYKTA PEAKIIUU, €CIIU
U3BECTHA Macca MCXOJHOTO BEILECTBA, COJEPKALIEr0 OINPEACIEHHYI0 OO0 IpuMecel. 4.
Brruucnenmne Macchl (KOJIMUECTBa BEIIECTBA, 00hEMA) MPOIYKTA PEAKIINHU, €CIIM U3BECTHA Macca
pacTBopa M MaccoBas J0Ji1 pacTBOPEHHOro BellecTBa. 9. OlpeneraeHUe MacCOBOM WU



00BEMHOM J0JM BBIXOJA MPOAYKTa OT TEOPETUYECKH BO3MOXKHOTO. 6.
MIpEeBpALLEHUS.

7Pacuérnl,

CBJA3aHHBIC C KOHHGHTpaHHeﬁ PacTBOPOB,

3JIEKTPOJIUTUYECKON JUCCOLUALINEN.

Pemrenne nemouyex

pPaCcTBOPUMOCTBO BC€HIECTB,

Tema 4. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiun (4 yaca)

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
OKHCIICHHE M BoccTaHoBJeHHEe. CocTaBlieHHE ypaBHeHI/Iﬁ OKHCIHUTCIBHO-BOCCTAaHOBHUTCIBHBIX

peakuuu.

peaKIuii METOAOM 3JICKTPOHHOTO OayiaHca.

KJ'IaCCI/I(i)I/IKaI_II/IH OKHCIIUTCIbPHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ.

TemaTnueckoe NIAHUPOBAHUE BHEYPOUHOI padoThI
«Perenue pacyéTHBIX 32124 0 XUMHH», 8 Kj1ace
(Bcero 34 yaca, 1 yac B He1€1I0)

TemaTuueckoe miaHnupoBaHue(8 Kiacc)

OKHUCIIUTEIIE |

BOCCTaHOBUTEIIb,

Ne ypokos

Haspanue pasaciia, rjiaB

KomngecTtBo yacoB

Bcero

W3 Hux (popmbl KOHTPOIIS)

KOHTPOJIbHBIX
pabot

MPAKTHYECKUX
pabot

BBenenue(24)

2 -

1

Tema 1.
MaremaTuyeckue
pac4yéTpl B XUMHMU

7 1

Tema 2.
KomuyecTBeHHBIE
XapaKTEePUCTUKHU
BeniecTBa (6 yacon)

Tema 3.
KoamuecTBeHHbBIE
XapaKTePUCTUKHU
XHMHY€eCKOro npoiecca
(15 yacoB)

15 -

Tema 4. OKuCIUTEIBLHO- 4 1
BOCCTAHOBHMTEJILHBIEC
peakuum (4 yaca).

Hrtoro

34 1

KanennapHo — remaTn4eckoe NIaHMPOBaHHUE BHEKJIACCHOH padoThl

No No Jara
ypoKa ypoka npoBeIe Tema ypoxka [Tpumeuanue
(Teme) HUS
ypoKa
BBenenue(24)
1 1 3HAKOMCTBO C LIEJISIMU U 33/1a4aMu Kypca, ero Jlexknus
CTPYKTYpOil.
2 2 OcHOBHBIE (PU3UUECKUE U XUMHUECKHE
BEJINYMHBI.
Tema 1. MaTemaTnuyeckue pacuyéTnl B XuMuu (7 4acoB)

3 1 \ |OTHOCHTENbHASL ATOMHAS W MOJIEKYJISIPHAS | Jlexius




MAacCChI Pemenue
YIPaKHEHUI
4-5 2-3 MaccoBast 0181 XHMHYECKOro 3jieMeHTa B | Jleknms.
CJI0’)KHOM BELIECTBE Onopublit
KOHCIIEKT.
AJNTrOpUTMBI.
6 4 O0BEMHAs 0JIsT KOMIIOHEHTA Fa30BOM CMECH Jlexums.
Pemrenne
3a/au.
7-8 5-6 MaccoBas 10151 BELIECTBa B PaCTBOPE. ANTOPUTMBI.
Pemrenne
3a7ad4.
9 7 MaccoBas 10151 IPUMECEHN. Jlexuus.
ANTOPUTMBEI.
Pemenue
3a/1au.
Tema 2. KoinuecTBeHHbIE XapaKTePUCTHKH BelecTBa (6 yacoB)
10 1 OCHOBHBIE KOJTUYCCTBEHHBIC XapaKTEPUCTUKN | JICKIIHsI.
BEIICCTBA. OnopHbIit
KOHCIIEKT.
11 2 BrIunciieHre Koiu4ecTsa BEMIECTBA 110 Pewmenne
W3BECTHOMY YHCITy YaCTHII TOTO BEIIECTBA. 3a/1au.
12 3 Brruncnenne Macchbl BEIECTBA 10 H3BECTHOMY Pemenue
KOJIMYECTBY BEIICCTBA. 3a/1ad.
13 4 Brruncinenune komm4yecTBa BelecTBa 110 Pemenue
W3BECTHOMY 00BEMY BeIlleCTBa. 3a/1au.
14 5 Brruncnenune ynciia 9acTuIl 10 H3BECTHON Pemenue
Macce BEIECTBa. 3a/1au.
15 6 OrnpesenieHne OTHOCUTENbHON TUIOTHOCTH Pemenne
rasa. 3a/1au.
Tema 3. KosimuecTBeHHbIE XapaKTEPUCTHKH XHMHYECKOI0 Npouecca
(15 yaco)
16 1 Brruucienue Maccsl IpoOyKTa PEakuy 1o Pemenue
W3BECTHOM Macce NCXOAHOTO BEIleCTBA. 3a/au.
17 2 Brruucnenue Maccsl NPpOAYyKTa peakuy 10 ANTOPUTMBI.
W3BECTHOMY KOJTMYECTBY HCXOJIHOTO Pemrenne
BEIlIECTBA. 3a/au.
18 3 Brraucienne o0bMa 01HOTO U3 ANTOPUTMBEI.
pearupyroIrx BeIeCTB M0 3aJaHHOW Macce Pemrenne
MPOIYKTA PEAKIIUU. 3a/au.
19-20 4-5 Brruncnenue o ypaBHEHUI0 XUMUYECKOM ANTOpUTMBI.
peaknuy (€CITH OJTHO U3 pearupyromux Pemenne
BEILIECTB JIaHO B U30BITKE). 3a/au.
21-22 6-7 Boruncnenne Maccel IPOAYKTa peakuu 1o ANTOpUTMBI.
M3BECTHOM Macce MCXOJHOTO BEIIECTBA, Penrenne
coJiepKaliero MpuMecH. 3a7ad.
23 8 Brrurcienue Macchbl (KOJIUYeCcTBa BEICCTRA, ANTOPUTMBI.
00bEMa) MPOAYKTa PEaKIMH, €CITU N3BECTHA Pemenue
Macca pacTBOpa U MaccoBast 1O 3a7ad.

pAacTBOPEHHOTO BEMIECTBA.




24-25 9-10 ['eHeTnueckas CBsI3b MEX1Yy OCHOBHBIMU Pemenne
KJIaccaMH HEOpraHU4eCKOW XUMHUH LEMOoYeK
MIpeBpaIleHus
26 11 Brruncnenne 00bEMHBIX OTHOIIEHUH Ta30B 10 | AJTOPUTMBI.
XUMHUUYECKUM YPaBHEHUSIM. Pemenue
3ajay.
27-28 12-13 Pacuérsl, cBsI3aHHbBIE C KOHIICHTpAIUeH ANTOPUTMBI.
PacTBOPOB, PACTBOPUMOCTBIO BEILIECTB, Pemmenue
DIIEKTPOJIUTUYECKON JUCCOLMALIUEH. 3a/1a4.
29-30 14-15 Pemenre KOMOMHUPOBAHHBIX 33/1ad. ANTOPUTMBI.
Pemenne
3ajau.
Tema 4. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (4 yaca).
31 1 OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU. Pewienne
YIPAKHEHUH.
32 2 CocrapneHue ypaBHEHUM OKUCITUTEIIbHO- Cocraienue
BOCCTAaHOBUTEIBHBIX PEAKIIUN METOJIOM ypaBHEHHUIA.
AIEKTPOHHOTO OaaHca.
33 3 Knaccubukanys OKUCIUTEIbHO- Jlexuus.
BOCCTAHOBUTEJIBHBIX PEAKIIHMN. OnopHblit
KOHCIICKT.
34 4 Wrorosoe 3aHsiTHE 3auér

Cnmcok JuTepatypsbl 10 BHEKJIACCHOH padore

Jlureparypa ajsi yuuTeJs:

1. AgamoBuu T.I1. Bacunbepa I'.U. “CO0pHUK OMTUMINAAHBIX 33724 IO XUMHU .

2. bynpymxkax I1. “3amaun mo xummn”.

3. Epoxun F0.M.; ®ponos B.1. “CoopHuk 3a7a4 1 yrnpakHeHUH 10 XUMHUK.

4. “KoHTpOJbHBIE U TIPOBEPOUHBIE PadoTHI 1o XxuMuu 8 kinacc” k yueonuky O.C. ['abpuensHa

“Xumunsa — 8 kiacc”.

5. Ky3menko H.E., Epémun B.B. “2500 3agau c pemenuem”.

6. LHurosuu U.K.; [IpoTtacos I1.U. “Metoanka pemeHust pac4ETHBIX 3a/1a4 10 XUMHUH .

7. Xomuenko N.I'. “COopHuUK 3a71a4 U yIIPa)KHEHUH 110 XUMUH I HEXUMHUECKUX TEXHUKYMOB”.

8. Xomuenko ['.I1. “3amgaun mo xumuu ass nmoctymarmux B BY3er”.

Jluteparypa s yyammxcs:

1. A6xun I'JI. “3agaun u ynpakHeHUs 10 XUMUHK .

2. I'abpuensu O.C. “Xumus B TeCTax, 3a7adax, ynpaxxHeHHsIX 8 — 9 kmaccer”.

3. I'aBpyceiiko H.IT. “TIpoBepounbie pabOTHI 1T0 HEOPTAaHUYECKOH XuMHH 8 Kitacc”.
4. Caunkuna E.B. Cepanosa H.J[. “COopHuk 3a7a4 1 yrpakHEHHH 10 XUMHUH .

5. Cyposuesa P.I1. “3amganus st caMOCTOSATEIBHON paOOTHI IO XUMUU B 8 Kiacce”.

6. Xomuenko MN.I'. “COopHuK 3a71a4u U yIpaskHEHUH 10 XUMUH [T CPEHEN IIKOJIBI .
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