


IlosicHuTEIBLHASA 3aIMCKA

Pabouas nporpamma BHEYpOUHOU JesiTeIbHOCTH «Perienne pacuéTHBIX 3a7a4 0 XUMHUI)
npeaHa3HayeHa 1 ydamuxcs 8 -9 kiacca.

Pemenne pacu€THbIX 33724 3aHUMAET BaKHOE MECTO B U3yYEHUH OCHOB XMMHUecKoi Hayku. [Ipu
peleHnn 337a4  OPOMCXOauT Oosiee TIyOOKOE W MOJHOE YCBOEHHE Y4eOHOro Marepuana,
BbIpa0aThIBAIOTCS HABBIKU MTPAKTUYECKOTO MPUMEHEHUS UMEIOIUXCS 3HAaHU, pa3BUBAIOTCS CIIOCOOHOCTH
K CaMOCTOSITENIHON paboTe, MPOUCXOIUT (HOPMHUPOBAHUE YMEHHS JIOTMYECKH MBICIHUTD, MCIIOJIB30BATh
npuéMbl aHajdu3a M CUHTE3a, HAXOJUTh B3aHUMOCBA3b MEXKAY OOBEKTaMH U SBICHUsAMH. B 3TOM
OTHOILICHUH PEUICHUE 33/1a4 SABISACTCA HEOOXOAUMBIM KOMIIOHEHTOM NPH U3Y4E€HUH XUMHH.

B yueOHbIX maHax npeamery «XuMHsS» OTBeAeHO 2 yaca B Heaento. [Iporpamma ke 1mo XumMuu
BecbMa oOmmpHa. [losTOMy yumTenp XMMHUHM BBIHY)XIEH pemaTh MpoOiieMy, Kak NpU HEOOJIBIIOM
KOJIMYECTBE YPOKOB JaTh XOPOIIME 3HAHHS y4allUMcs, a IJIaBHOE cHOpMHUPOBATh Y HUX HEOOXOJIMMBIE
YMEHHMSI U HAaBbIKU, B TOM YHCJIE HAYYUTh PEIIATh PACUETHBIE 3a0aUH.

Jlyis GONBIIMHCTBA YyYalIMXCs PElIeHUE PAcUETHBIX 3aJad [0 XUMHUU MPEACTABISET HeMallble
TPYAHOCTU. A, HE OCBOMB IIE€PBBIM ATal pEIIEeHUs 3a7ay, CBSI3aHHBIX C KIIOYEBBIM IMOHITHEM «MOJIbY,
HIKOJILHUK B JlajbHEHIIIEeM HE CMOXET OCO3HAHHO pelIaTh U 0ojee cioxHbie 3aaauu. [loaTomy yuurento
TpeOyeTcs MPUIOKUTh MaKCUMaJlbHbIE YCUJIMS HAa HadaJlbHOM JTalle pelIeHUs 3a/ay, TaKk KaK OT 3TOro
OyJeT 3aBUCETh JANbHEUIIUN ycreX.

'maBHOe mnpeaHa3HAaYeHHE MAHHOTO (DAaKyIbTaTHBHOIO Kypca COCTOMT B TOM, YTOOBI
c(hopMHUPOBATh Yy y4aIIUXCS YMEHHUE pellaTh 3a/laud OMpPENeIEHHOTO YPOBHS CIOKHOCTH, MTO3HAKOMHUTD
UX C OCHOBHBIMH THITAMH 33/1a4 U CIIOCOOAMH UX PEILICHHUS.

PaGouass mporpamma BHEYpo4yHOW aesTenbHOCTH «PemieHne pacyE€THBIX 3alad [0 XUMHUHU»
pa3paboTaHa B COOTBETCTBHH C:

- @enepaibHON 00pa30BaTEIBHON MPOTrPaMMON OCHOBHOTO 0OOIero oOpa3oBaHHs MO XUMHH
yTBEpkACHHOM nprkazoM Munnpocsenienus ot 18.05.2023 Ne 370

¢ Y4ETOM IpOrpaMMBI 110 yueOHOMY IpeaMeTy «XuMus» 8 Kiacce

BHeypouHasi 1esSTeIbHOCTh SIBISIETCS COCTaBHOM 4YacThIO y4eOHO-BOCHUTATENIBLHOTO Ipoliecca U
oJIHOU M3 (hopM OpraHM3aluy CBOOOJAHOTO BPEMEHHU ydaluxcs. BHeypouHas aesTelbHOCTh TOHUMAETCs
CerOIHsI TMPEUMYILIECTBEHHO KaK JeATelIbHOCTh, OpraHu3yemass BO BHEYPOUHOE BpeMs JUId
YJIOBJIETBOPEHMS MOTPEOHOCTEH yJalIUXCsl B COJEPKATEIBHOM JI0CYTe, X yYacCTUU B CAaMOYTPaBICHUH U
0OLIECTBEHHO MOJIE3HOH J1eATENbHOCTH.

AKTYyaJIbHOCTB: IIpOTpaMMa  CO3/Ia€T  YCJIOBUA i1 COLMAJIbHOTO, KYJIbTYPHOTO H
npoeCcCCHOHATIBHOIO  CaMOONpEAETIeHNs, TBOPYECKOW  caMopealu3allud  JUYHOCTH  peOE&HKa,
dbopMHUpPOBaHUST XUMUYECKON TPaMOTHOCTH M O€30MaCHOTO MCIIOJIh30BAHMS BEIIECTB B TMOBCEIHEBHOMU
KU3HU.

IIpakTnyeckass 3HAYUMOCTb: IIPU COCTABJIICHUU MIPOrpaMMbl ObUIM OTOOpaHbl Takue padoThI,
KOTOpbIE 3aMHTEPEecOBad Obl ydamuxcs, momoriv Obl UM npu nojarotroBke k OI'D m EI'D, Obutn
JOCTYIHBI TI0 COJEP’KaHUI0 U METOJMKE BBIIOJIHEHHUS, TOTOBUIM Obl OyIyIIMX HCCea0BaTeNel, JaBaiu
OIIBIT TBOPYECKOM ACATEIbHOCTH yUYaIIUXCS.

HoBu3na nanHoi paGouell mporpaMMbl: Mporpamma COCpe0TauuBaeT OCHOBHOE BHUMaHHE Ha
SKCHEPUMEHTAIbHON paboTe, a 3TO, MpeXkae Bcero paboTa ¢ BEIIECTBAMH, CO3HATENbHOE IMPOBEACHUE
XUMHYECKHUX MPOIECCOB.

Haubonee nenecooOpa3HbIM siBisieTcss 00bEIMHEHHE CMEIIaHHOTO THIA, W Halla Mporpamma
COJIEP’KUT MaTepual Jyuisi paboThl B CIEIYIOMIMX HApaBICHUIX:

Hanpasnenue paboTsl 00beIMHEHUS

Bubl 1esTeNbHOCTH yHaluxcs Mo KaxX/10My HalpaBJIEHUIO

®opMbl OpraHU3alry 00YJaIOLINXCS U INIACHOCTH Pe3yIbTaTOB paboThI

Teopernueckoe



[lonroroBka  mokianoB, pedeparoB, MPOBEIACHHWE  HUCCICNAOBAHMNA  TEOPETUYECKHX U
WJUTIOCTPUPYIOIINX UCTOPUIO OTKPHITUH. Pellienne 3a1a4 moBbIIIEHHON TPYAHOCTH.

Koppecnonnentckas pabdora.

XuMuYeckue Bedyepa, HayuHble KOH(MEpeHIMH, 3aHATHS OOBEAMHEHMSI, OJMMIIHNAbI, KOHKYPCHI
SPYAMUTOB, BBIITYCK OrOJUIETEHEH, cTeHraszer, nHpopmanuu CMU.

DKCrepuMEHTAIbHOE

JIaGopaTtopHO - HpenapaTUBHBIA MPAKTHKYM. DKCIIEPHUMEHTAJIbHAS HCCIIEOBaTENIbCKas padboTa
yUYaluxcs.

3aHATus 00beAMHEHUS, KOH(PEPEHINH, XUMUYECKIE Beuepa, 3aIluTa MPOEKTOB, TPE3CHTAIHH.

Koncrpykropckoe

KoncrpyupoBanue npubopoB, MaKeTOB, MOJIEJIEH, CPEICTB HATJITHOCTH.

O6opynoBaHre XUMHYECKOTO KaOMHETA.

Hean: GopMupoBaHue y yHalIuxcs ONMbITa XUMHYECKOTO TBOPUYECTBA, KOTOPBIA CBA3aH HE TOJIBKO
C cojepKaHHeM JEsTeNbHOCTH, HO U C OCOOCHHOCTSIMU JIMYHOCTU PEeOCHKA , €ro CIOCOOHOCTSIMH K
COTPYAHHUYECTBY,  pa3BUTHE  OOIIEKYAbTYPHOH  KOMIETEHTHOCTH, TPEACTAaBICHUH O  pOJH
€CTECTBEHHOHAYYHBIX 3aHATHI B CTAaHOBJICHUHM LMBUJIM3AIMH, [O3HABATENbHON aKTUBHOCTH U
CaMOCTOSITEIIbHOCTH, MOJIOKUTEIIFHOW MOTHUBAIMH K 00YUEHHIO, OTIBITa CaMOpealIn3allui, KOJUIEKTHUBHOTO
B3aMMOJICHCTBHS, pa3BUTHE WHTEIJICKTYaJbHOTO M TBOPUYECKOrO MOTEHIMana JieTell Ha OCHOBE
(GopMHpOBaHUST OMEPAIMOHHBIX CIIOCOOOB YMCTBEHHBIX ACWCTBUI 1O PEIICHHIO TEOPETUYECKUX U
MPAKTUYECKHX 3a71a4 B 00JaCTH XUMUH.

3aa4u porpaMmal:

Obpazosamenvhvie:

1) dopmupoBaHre yMEHHI U 3HAHHUI TIPU PEIICHUH OCHOBHBIX THITOB 33/1a4 110 XHMHU;

2) ¢dopMmupoBaHHE TMPAKTUYECKMX YMEHHUH TMPH PEIICHWH OHKCIEPUMEHTAJIbHBIX 3aJad Ha
pacro3HaBaHHE BEIIECTB;

3) moBTOpEeHUE, 3aKPEIUIEHNE OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPUH, a TAK)KE HAYYHBIX (PAKTOB,
00pa3yIoNIMX XUMHUYECKYIO HAYKYy.

Bocnumamenvnoie:

1) co3manue menarornyeckux CUTyaluid YCIIEUTHOCTH JIJIsl IOBBIIIEHHUS] COOCTBEHHOW CaMOOIICHKH
U CTaTyca y4aluxcs B I71a3aX CBEPCTHUKOB, MIEaroroB U poAUTENCH;

2) ¢opMupoBaHHE I103HABATENbHBIX CIOCOOHOCTEM B COOTBETCTBHM C JIOTMKOM pPa3BUTHS
XMMHUYECKON HAYKH;

3) coxeiicTBue B mpoOpUEHTAIIUN TKOIHHUKOB.

Pazsusarowue:

1) pa3BuBaTh y MIKOJIBHUKA YMEHHUE BBIICISATH ITABHOE, CYIIECTBEHHOE B M3yYCHHOM MaTepuale,
CpaBHUBaTh, 0000111aTh U3yYeHHbIE (DAKTHI, JOIMYECKH U3JIaraTh CBOM MBICIIHU IIPU PEIICHUH 3a/1a4;

2) pa3BHBATh CAMOCTOSITEIbHOCTh, YMEHHE TIPEO/I0JIEBATh TPYAHOCTH B YICHHU;

3) pa3BuBaTb OHMOLMM Y4YalUXCS, CO3/laBas OSMOLMOHAJIbHBIE CHUTYyallMM YAMBICHHUS,
3aHUMATEIbHOCTH, TAPaTOKCATBHOCTH;

4) pa3BuBaTh NPAKTUYECKME YMEHUS  YYalIUXCH TPU  BBIIOJHEHUH  IPAKTUYECKUX
IKCIEPUMEHTAIBHBIX 3a71a4.

5)pa3BUBaTh MHTEJUIEKTYaJbHBIH M TBOPUECKUI MOTEHIMAN JIMYHOCTH, JIOTUYECKOE MBIIIJICHUE
IIPY PEIICHNH SKCTIEPUMEHTAFHBIX 32144 10 XHUMUH;

6)yulTh TEXHUKE TOATOTOBKM M MPOBEACHUS XUMHUYECKOTO0 JKCIEPUMEHTa, C MOMOILBIO
3aHUMATEIbHBIX OIBITOB MOMHATH y OOYJarOIIUXCS HHTEPEC K W3YUYEHHUIO XHMHHU, YUUTh NpHUEMaMm
pelIeHns TBOPUECKUX 3a/ay, MOMCKY albTePHATUBHOIO peIleHUsl, KOMOMHUPOBAHUIO paHEe M3BECTHBIX
CIIOCOOOB pEIICHHsI, aHAJM3y W COIMOCTABJICHUIO PAa3MYHBIX BAPHUAHTOB PEIICHHS, YIUTh AKTUBHO
MBICTTUTH;

7) pacmupsTh NPOPECCHOHAIBHBIA KPYro3op, SpYAMIHMIO, TOBBIIATh OO  YpPOBEHb
00pa30BaHHOCTH U KYJIBTYPBHI.



[lepeuncieHnble 3a1a4u OXBATHIBAIOT MIUPOKUN KPYT MPOOJIEeM BOCIIUTAHUS U TOTOTHUTEIHLHOTO
o0pa3oBaHMsl IIKOJbHHKA, pEHICHHE U peajdu3anus KOTOPBIX HEOOXOAWMBI JUISl  JTOCTHKEHUS
IIOCTaBJICHHOW LIEJIN.

OITMCAHUE MECTA BHEYPOYHOM JEATEJIbHOCTH

Ha npoBeneHue 3aHsATHIA BHEYPOUHOW AEATENBHOCTH «PelieHue pacyéTHbIX 3a7ad MO XUMHH»

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

MeToabl 00y4eHus:

Cnosecnvle: yCTHOE U3JI0KEHHE, 00bsICHEHHE, (PPOHTATIbHBIE Oece/bl, UHAUBUyaJIbHbIE Oecebl.

Haznaonvie: MynbTUMEIUHHBIE TPE3EHTALUH, AEMOHCTPALIUS, COCTABICHUE ONMOPHBIX KOHCIIEKTOB,
CXeM, TaOJIuII;

IIpakmuueckue: pemenue 3anad, OBP, reHeTMuecKkux NpeBpaLIEHUN, MPOEKTHAsl AEATENbHOCTb,
OpraHM3alUOHHas AEATEIbHOCTb, COCTaBIEHUE MOPTHOIHO.

®opMbl OPraHu3anMM AeATeJIbHOCTH YYAIMXCH
['pynnoBast, ”HAMBUAYAIBHO-TPYIIIIOBAs, UHAWBUyAJIbHAS, TIAPHAS.

®opMbI TPOBEIEHNUS 3aHATHIT

1) nexus;

2) NpaKTHKYyM;

3) 3ammuTa MpoeKToB;

4) KOHCYJIbTALMS,;

5) npe3eHTanus nopdoro;

6) MacTepcKas 1o pelIeHHIO 3a1a4.

®opMbI U METOAbI, TEXHOJIOTUH 110 opmupoBanuio YVY/I:
1) auunocTHbIe YY ]|
TEXHOJIOTHUS BeieHUs IpobiemMHoro auanora (astop E.J.MenbHuKOBa);
2) peryastuBHbie YY ]
pabota ¢ KapTo# ypoka;
IpUMEHEHHE METOAUKH Oe30TMeTouHoro ooyuenus (aBtop ['.A.Llykepman);
paboTa MO caMO- W B3aMMOKOHTPOJIFO YCTHBIX M IHCbMEHHBIX OTBETOB (IO 3apaHee
OTpesieNIEHHBIM KPUTEPHIM, 00pasliam);
3) yueOHO-nI0O3HABaTe/IbHbIE YY /|
peleHre NPOeKTHBIX 3ajay;
MpUMEHEHHUE clIoBapei, cnipaBouHukoB, MKT — texHonorumii;
nuddepeHnnanus 3a1aHui;
MIPUMEHEHNE TBOPUYECKUX 3a/1aHNH, MPAKTUKO-3HAYMMBbIX 33JaHUH.
4)KOMMYHHKATHBHbIE
3aIUTa MPOEKTOB;
IpYIIOBasi, UHAWBUAYAIbHO-TPYIIIOBAs, MHANBUAYaIbHAs, TApHasi OpraHu3alys 3aHATHI
Buabl 3apanui,
(¢opmupyonme yuuBepcajibHble y4eOHbIe 1eHCTBUS

Buabl YY /I Buanl 3agannii

JIMuyHOCTHBIE VYdacTue B IpoeKTax;
MOJIBE/ICHUE UTOTOB 3aHSTHS,
TBOpPYECKHUE 3aaHUS;
CaMOOIICHKa,

cocTaBJIeHHE OPTQOIHO.




ITo3naBaTenbHEIC «ITouCK JTUITHETO;

«Ienmouxkny;

HECTaHJapTHBIC PEIICHUS;

COCTAaBJICHHE CXEM-OTIOp;

paboTta co CpaBOYHUKAMU;

COCTABJICHHE AJITOPUTMOB PEIICHUS 3a]1a4.

PerynstuBHbIe «[IpemHamepeHHbIE OIIUOKMY;

MOWCK MH(POPMAITUH B MPEATIOKESHHBIX HCTOYHUKAX; B3aUMOKOHTPOJIb;
TACIIYT;

«Uury ommOkm»;

KOHOII (KOHTpOJIbHBI ONPOC HA OMPENCICHHYIO MPOOJIEMY).

KoMMyHHKaTHBHBIC CocraBb 3a1aHuE TAPTHEPY;

OT3bIB Ha Pa0OTY TOBAPHILA;

rpymnmoBasi padoTa 1Mo COCTAaBICHHUIO JHAIOTOBOE ciymanue ((popmynupoBka
BOIIPOCOB Il OOpaTHOM CBSI3H); «TIOITOTOBb
pacckas...», «OIHUIIN  YCTHO...», «OOBSICHH...»

Oxunaemblie pe3yiabrarbl GopmupoBanus Y'Y/

Juunocmuuvle ynugepcanvHule yueoHvle Oelicmeus

Pa3znnyaTth OCHOBHBIE HPABCTBEHHO-3CTETUUECKHUE ITOHATHS;

OneHuBaTh CBOU U UY)KHUE€ MOCTYIIKU;

AHanu3upoBaTh U XapaKTEPU30BaTh IMOLIMOHAIBHBIE COCTOSHUS U YYBCTBA OKPYKAIOIIUX,
CTPOUTH CBOU B3aMMOOTHOIIEHHUS C UX YUETOM,;

OueHuBaTh CUTYallUH C TOUYKHU 3PEHUS ITPABUJI IOBEICHUS U 3TUKU;

[IposBIATH B KOHKPETHBIX CUTYALUSIX AOOPOKENATEIbHOCTD, TOBEpHE BHUMATEIIbHOCTD;
BripaxaTh M0JI0)KUTEIBHOE OTHOLIEHUE K MPOLECCY MTO3HAHMS;

[IposiBisATE BHUMaHKE, YAUBIICHHE, )KeJTaHUEe OO0JIbIIIE y3HATS;

OneHuBaTh COOCTBEHHYIO YUEOHYIO JIEATEIIBHOCTh: CBOU JOCTUKEHHSI, CAMOCTOSI TEIbBHOCTh
[IpumensTH paBUIa JEI0BOT0O COTPYAHUYECTBA: CPABHUBATH Pa3HbIE TOUKH 3PEHHUS; CUUTATHCS C
MHEHHUEM JIPYroro 4eJlIoBeKa, MHUIIMATUBY, OTBETCTBEHHOCTb, IPUUMHBI HEY1a4; IPOSBIATh
TepIIeHNE U J0OPOKENATETbHOCTh B CIIOPE, TUCKYCCHH, JOBEpUE K COOECETHUKY.

e o o |-

2. Pecynamuenvie ynugepcanvhule yueonvie 0eiicmeus

e VYIepXHuBaTh IEIb ACATEIBHOCTH /IO TOJIYUYEHHS €€ pe3ylibTaTa;

e [InanupoBaTh pemieHue yueOHOM 3a1auu;

e OueHuBaTh BECOMOCTHb NPUBOJMMBIX JI0KAa3aTeIbCTB M PACCYXKIEHUH (YOeIUTEeNbHO, JIOKHO,
UCTUHHO, CYIIECTBEHHO, HE CYIIIECTBEHHO);

e KoppekTupoBaTh JAEATENBHOCTH: BHOCHTH H3MEHEHHS B TPOLECC C YYETOM BO3HUKIIHX
TpyAHOCTEN M OIIMOOK, HaMe4yaTh CIIOCOObI UX YCTPaHEHMUS,

e OcCyIlecTBIATh WUTOTOBBI KOHTPOJb JEATEIBHOCTH («4TO CHENaHO») W IOOINEePalMOHHBIN
KOHTPOJIb («KaK BBIIOJHEHA KaX/1asi ONeparusi, BX0IA111as B COCTaB y4eOHOTo AEHCTBUY);

e OueHuBaTh Pe3yIbTATHI ACITEITHHOCTH;

e AHaIM3UPOBATH COOCTBEHHYIO PabOTY;

e OueHuBaTh YPOBEHB BIIAJICHUS TEM WM UHBIM YY€OHBIM JCHCTBHEM (OTBEYATh HA BOIPOC «YUTO S
HE 3HAI0 ¥ HE YMEI0?»).

3. Ilo3nasamenvnvle ynusepcaivHule yueoHvle Oeiicmeus
e AHanmM3UPOBATh PE3YNbTATHI JIEMEHTAPHBIX UCCIEAOBaHUN, GUKCUPOBATH UX PE3YIIbTATHI;
e Bocmpou3BOANTH M0 MaMATH WH(GOPMALIKIO, HEOOXOUMYIO JUIS PEIIeHUs yueOHOU 3a1auH;




o [IpuMeHATH TaOIUIIBI, CXEMBI, MOACIH JJIsl TOMydeHUs: HHPOpMAIUY;

e [Ipe3eHTOBaTH MOATOTOBICHHYIO HH(OPMAITUIO B HATJISITHOM M BEpOaIbHOM BUJIC;
e [IpuBOaUTH NpUMEPHI B KAYECTBE 10KA3ATEIHCTBA BBIJIBUTAEMbIX MTOJIOKEHUM;

e BrmonHsaTs yueOHBIC 3a7a4H, HE UMEIOIINE OJJHO3HAYHOTO PEIICHHUS.

4.KommynuxkamueHnuvle yHusepcaibHole yueoHble Oelicmeus
e BocrnpuHHMaTh TEKCT C Y4YETOM IIOCTABJICHHOW y4eOHOW 3aaadd, HaXOJWTh B TEKCTE
uH(GOpMAIIHIO, HEOOXOUMYIO JUISl €€ PEIICHUS;
e (CpaBHUBATH pa3HbIC BUIBI TCKCTA,
e (CocCTaBIIATh IJIaH TCKCTA;
e  OdopMIATh THATOTUYECKOE BHICKA3bIBAaHUE B COOTBETCTBHH C TPEOOBAHHMSIMH PEUEBOI0 ITHKETA.

Dopmamu omuémuocmu 10 N3YYCHUIO TAHHOTO Kypca MOTYT OBITb:
* KOHKYPC (KOJIMYECTBEHHBIN) ynciaa pemEHHbIX 3a/1a4;
= cocTaBlieHHE COOpPHHMKOB aBTOPCKHX 3aJlad [0 pa3lu4yHbIM TemaMm (Hampumep, «MeaunuHay,
«IKOJOTHUSI» U T.J1.)
* 324éT M0 PELICHUIO 3a/au.

Conepxanue y4eOHOM U CHUIIIHHBI
8 kiacc (34 yaca, 1 yac B HeJ1e110)

BBenenue (2 yaca)
3HaKOMCTBO C IEJIIMM W 33JadyaMH Kypca, €ro CTpykTypoil. OcHOBHbIe (QU3HYECKUE H
XUMHNYCCKHUEC BCIINYNHBI.

Tema 1. MaremaTu4yeckue pac4érbl B Xumuu (7 yacoB)

Bonoponnas enununa atomMHoi macchl. OTHOCHUTENbHAs aTOMHAsh WM MOJIEKYJSIpHAsT MaccChl.
Haxoxxnenne oTHOCUTENBHONU MOJIEKYJIIPHON Macchl 1o (hopMyJie BEIecTBa.

MaccoBasi 101 XMMHYECKOTO JJIEMEHTa B CJIOHOM BellecTBe. Pacu€éT MaccoBod monu
XUMHYECKOTO dJeMeHTa To ¢opMyne BemiecTBa. Haxoxxnenue (opmylnbl BemiecTBa MO 3HAYEHUSAM
MacCCOBBIX JI0JIel 00pa3yIIINUX ero dJIEMEHTOB.

OObEMHAs 10J1s1 KOMITOHEHTA Ta30BOM CMECH.

[TonsiTrie 06 00BEMHOI ONIEe KOMIIOHEHTA ra30BOM CMECH M PacU€Thl C MCIOIb30BAHUEM HTOTO MOHSTHS.

MaccoBas 105151 paCTBOPEHHOTO BEIIECTBA.

PacTBOpBI, pacrBOpUTENE U PACTBOPEHHOE BeElIECTBO. IIOHATHE O KOHIEHTpAUMH pPACTBOPEHHOIO
BelecTBa. MaccoBast 10Jisl paCTBOPEHHOIO BEIIECTBA M PACUETHI C UCHOJIB30BAHUEM ATOTO MOHSTHS.

MaccoBas 1011 IpUMECEH.

[Tonatue o ynucTom BemiecTBe W MpuUMecH. MaccoBasi 10Jsl MPUMECH B 00paslie MCXOIHOTO BEIIECTBA.
OcHoBHOEe BemecTBO. Pacy€ér macchl OCHOBHOTO BEIIECTBA [0 MAacce BEILIECTBA, COAEPIKALIETO
OTIPENICTIEHHYIO JIOJII0 TIpUMeced W Apyrue MOAU(PUKAIIMOHHBIE pacdEThl C HCIOJIB30BAHUEM 3THUX
TIOHSITHM.

Tema 2. Kou4ecTBeHHBbIC XapaKTEePHCTHKH BelecTBa (6 4acoB)
OCHOBHBIE KOJIMYECTBEHHBIE XaPAKTEPUCTUKH BEIIECTBA.

ITocrosinnass ABorazapo. KonmuuectBo BemiectBa. Mosib. MomsipHast macca. MomsipHbI 00BEM
razoobpasHoro BemiecTBa. KpaTHble €AMHMIIBI KOJIMYECTBA BELIECTBA — MHUIMMOJIb U KHJIOMOIIb,
MIUIUMOJIApHAass M KHJIOMOJISIPHAs MAacChl BELIECTBA, MHJUIMMOJIIPHBIH M KHUJIOMOJSIPHBIA 0O0BEMBI
ra3000pa3HBIX BEIIECTB.



Pacu€rsl ¢ nCnoONb30BaHUEM MOHATHIN «KOJMYECTBO BELIECTBAY», «MOJISIPHAs MAaccay, «MOJISIPHBII
00BEM ra3oBy, «IIOCTOSTHHAST ABOTaJpO».
Pacuérnble 3amaum. 1. BpiuncineHue KojaudecTBa BEHIECTBA IO HM3BECTHOMY YHCIY YacTHUI[ 3TOTO
BEILECTBA. 2. BpluncieHne Macchl BELIECTBA IO M3BECTHOMY KOJIMYECTBY BewlecTBa. 3. Brlumcienue
KOJIMYECTBA BEIIECTBA 10 U3BECTHOMY 00BEMY BemiecTBa. 4. BrrunciieHne 4ncia 9acTUI] IO U3BECTHOU
Macce BeLEeCTBA.
5. Omnpezenenrie OTHOCUTENIBHON MIJIOTHOCTH Ta3a.

Tema 3. Koin4ecTBeHHbIE XapaKTePUCTHKH XMMHYECKOI0 IpoLecca
( 15 yacoB)

Pacuér konuuecTBa BelecTBa, Macchl WIM 00bEMA UCXOHBIX BEIIECTB U MPOJLYKTOB PEAKIIMH.

PacuérHble 3anaun. 1. BbluncieHue 1o XMMHUYECKUM YpPaBHEHHMSM Macchl, 00bEMa MM KOJUYECTBA
BEIIIECTBA MO0 U3BECTHON Macce, 00bEMY MM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIUX B PEAKIIHIO
BELIECTB UJIU NPOAYKTOB PEAKLIHH.
2. Bbruncnenue macchl, 00b€Ma NPOAYKTAa PEAKLUH, €CIM OJHO M3 PEarupyrollux BEIIECTB JaHO B
n30bITKe. 3. Bpluncinenue macchl (KOJMYecTBa BELIECTBA, 00bEMA) MPOAYKTA pEaKLUH, €CIU U3BECTHA
Macca MCXOJHOTO BEIIECTBA, COAEPIKAIIEro ONpeAcNEHHYI0 IO npumeceil. 4. BpluncieHue macchl
(konMuecTBa BellecTBa, 00bEMA) NPOAYKTa peakluy, ecM M3BECTHA Macca pacTBOpa U MaccoBasl J10Jis
pacTBop€HHOro BemecTBa. 5. OmpeneneHue MaccoBOM WM OOBEMHOW JONHM BBIXOJA IPOJYKTA OT
TEOPETUYECKH BO3MOXKHOr0. 6. Penienue nenovek npespameHus.

7Pacu€rbl, CBSI3aHHBIE C  KOHILIEHTpalUMEW  pacTBOPOB,  pPacTBOPUMOCTBIO  BEUIECTB,
INEKTPOJIMTUYECKON TUCCOLUALUEN.

Tema 4. OxkucANTENIbHO-BOCCTAHOBHUTEIbHBIC peakum (4 yaca)
OKHCIIUTEILHO-BOCCTAHOBUTEIbHEIE pCaKkmuu. OKUCIIUTEIIF U BOCCTaHOBUTCJIb, OKHCICHHUC H
BoccTaHoBjeHHe. (CoOCTaBlIeHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUNA METOJ0M
AJIEKTPOHHOTO OanaHca.
Krnaccudukanus oKuciuTeaIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.

TemaTnuyeckoe NJIAHNPOBAHME BHEYPOUHOI padoThI
«PemieHne pac4éTHbIX 32124 10 XUMHW», 8 KJ1acc

(Bcero 34 yaca, 1 yac B HeeJ10)

Temarnueckoe miuaHupoBanue(8 Kimacc)

Ne HasBanue pa3zgena, rnas KomnaectBo yacos
YPOKOB Bcero U3 Hux (hopmbl KOHTPOIS)
KOHTPOJIBHBIX | TPAKTUYECKUX
pabor pabor

1 Beenenue(24) 2 - 1

2 Tema 1. MaTeMaTH4YecKHe 7 1 -
pacyéThl B XUMUH

3 Tema 2. KoiuyecTBEHHDBIE 6 1 -
XapaKkTepuCTHKH BellecTBa (6
4acoB)

4 Tema 3. KosimuecTBeHHbIE 15 - 1
XapaKTePUCTHKH XMMHYECKOT 0
npouecca
(15 yacoB)

5 Tema 4. OKHCIUTEIBHO- 4 1 1
BOCCTAaHOBHUTEJIbHbIE PeAKIHH
(4 yaca).

6 Hroro 34 1 2




KanengapHo — TeMaTn4yeckoe IJIAHMPOBaHHE BHEKJIACCHOH padoThI

ypoka

No

ypoka
(Teme)

Jlara
MIPOBE/ICH
us

ypoka

Tema ypoxka

[Tpumeuanue

Beenenue(2u)

1

3HAKOMCTBO C LEISIMU U
3aJjauaMu Kypca, ero

CTPYKTYPOH.

Jlexuus

OcHoBHbIE PpHU3HYECKHE U
XUMUYECKUE BEITMYHHBI.

Tema 1. MaTemaTuyeckue pacyéTnol B XuMuH (7 4acoB)

OTHOCHTEIIbHAS aTOMHAs U
MOJICKYJIIpHAA MAaCChIl

Jlexius
Pemenue ynpaxseHui

45

2-3

MaccoBasi 10J8 XUMHYSCKOTO
OJICMCHTAa B CIIOXKHOM
BCUICCTBC

Jlexius.
OrmopHBIH KOHCIIEKT.
ANTOPUTMBL.

O0BEMHAs 1011 KOMIIOHEHTA
ra30BOI cMecH

Jlexus.
Pemenue 3amau.

5-6

MaccoBast 10 BEIIECTBA B
pacTBope.

ANTOpPUTMBEI.
Pewenue 3anau.

MaccoBas 10J1s1 IpUMECEH.

Jlexus.
ANTOpPUTMBEI.
Pemenue 3amau.

Tema 2. KoinyecTBeHHbIE XaPAKTEPUCTUKHU BenlecTBa (6 4acoB)

10

OCHOBHbIE KOJHMYECTBEHHBIE
XapaKTePUCTUKHU BELECTBA.

Jlexius.
OnopHBIN KOHCIIEKT.

11

Briuucienne KoanuecTna
BEILIECTBA [10 U3BECTHOMY
YUCITy YaCTHII 3TOr0 BEIIECTBA.

Pemenue 3anau.

12

Briuncienne Macchl BENIECTBA
110 I/ISBeCTHOMy KOJ’II/I‘ICCTBy
BEIECTBA.

Pemenue 3anau.

13

BbrurciieHe KOJIMIecTBa
BEIIECTBA [T0 H3BECTHOMY
00BEMY BelecTBa.

Pemenue 3anau.

14

Brruncienue uncia qacCTull 110
M3BECTHOM Macce BCIICCTBA.

Pewrenue 3amay.

15

Ompenenenre OTHOCUTEIBHON

IIJIOTHOCTH rasa.

Pemenue 3anau.

Tema 3. KosinuecTBeHHbIE XapAKTEPUCTUKU XUMHUYECKOI0 MPoLecca

(15 yacoB)

16

Briunciienue Macchl IpoJiyKTa
[PEaKIMK 110 U3BECTHON Macce
HCXOJIHOTO BEUIECTBA.

Pemenue 3anau.

17

Briunciienue Macchl IpoJiyKTa
[PEAKLIHHU 110 U3BECTHOMY
KOJINYECTBY UCXOIHOIO
BEILIECTBA.

AJNTOPUTMBL.
Pemenne 3amau.

18

Brruncinenne 00bEMa OTHOrO U3
pearupyrommx BeIiecTs Mo
3aJlaHHON Macce MPOAYKTa

peaKium.

AJNTOPUTMBL.
Pemenne 3amau.




19-20

45

Brrurcnenue mo ypaBHEHUIO
XUMHYICCKOHN peakiun (eciu
OJTHO U3 Pearupyrommx
BEIICCTB JJAHO B U30BITKE).

ANTOPUTMBI.
Pemenue 3agau.

21-22

6-7

Brrarcnenne Macchl IpOAyKTa
pEaKIUU 1O U3BECTHOM Macce
HCXOHOTO BEIIECTBA,
COJIeprKalllero NpUMeECH.

AJNTOPUTMEI.
Pewenue 3anay.

23

Briuucnenue Macchbl
(KonmdyecTBa BEIIECTBA,
00BEMa) IPOAYKTa PEaKIIUH,
€CITM M3BECTHA Macca pacTBopa
W MaccoBas J0JIs
[PACTBOPEHHOT'O BEIIECTRA.

ANTOPUTMEI.
Pewenune 3anay.

24-25

9-10

['eHeTHdeckas CBS3b MEXKITY
OCHOBHBIMH KJIACCaMU
HEOPraHWYECKOM XUMUU

Pemenne LCMOYCK MpEeBpalllCHUA

26

11

Briuncienue 00bEMHBIX
OTHOIIIEHUH I'a30B I10
XUMUYECKUM YPaBHEHHUSIM.

ANTOPUTMBIL.
Pemenue 3anau.

27-28

12-13

PacuéTrl, cBI3aHHBIE C
KOHUEHTpalKUE pacTBOPOB,
PacTBOPUMOCTBIO BEILIECTB,
3IEKTPOIUTUUECKOM
JTMCCOLaIlNEH.

ANTOpPUTMBEI.
Pewenne 3anau.

29-30

14-15

Perrenne KOMOMHIUPOBAaHHBIX
3a1a4.

ANTOPUTMBIL.
Pemenue 3agau.

Tema 4. Oxkucan

TeJIbHO-BOCCTAHOBHUTEIbHbIE peakiuu (4 yaca).

31

OKUCIUTEIIHLHO-
BOCCTAHOBUTCJILHBIC pCaKHI/II/I.

Pemenne ynpaxseHui.

32

CocraBneHue ypaBHEHUN
OKHCIIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKLUI
METOOM 3JIEKTPOHHOIO
OanaHca.

CocraBneHue ypaBHECHUN.

33

Knaccudukarms oKHCIUTEIHHO-

BOCCTAaHOBHUTCIIBHBIX peaKum‘/'I.

Jlexius.
OnopHBIN KOHCIIEKT.

34

HToroBoe 3ansTHE

3auér

Cnucok JIuTepaTypsl 110 BHeKJIaccHO# padore

Jluteparypa aJs yuurens:

1. AnamoBuu T.I1. Bacunbepa I'.M. “COopHUK ONMUMITHATHBIX 3a/1a4 10 XUMUU .

2. byapynxax I1. “3agaun no xumun’.

b

3. Epoxun K0.M.; ®ponos B.1. “CO60pHUK 3a/1a4 ¥ YIPAaKHEHUN IO XUMUH.

4. “KoHTpoJbHbBIE U IPOBEpOUYHBIE paboThI 0 XUMuUH & Kinacc” k yueoHuky O.C. ['abpuensna “Xumus —

8 kiacc”.




5. Ky3smenko H.E., Epémun B.B. “2500 3agau ¢ pemenuem”.
6. Hutosuu MU.K.; IIporacos I1.1. “MeTtonunka pemeHus pacyéTHbIX 3a1a4 110 XUMHAHU .
9
7. Xomuenko W.I'. “CoopHuUK 3ama4 1 QXXHEHUH 10 XUMUH JUISI HEXUMUYECKUX TEXHUKYMOB’ .
yn y
8. Xomuenko ['.I1. “Sagaun nmo xumMuu Jj14 nocrynamomux B BY3er”.
i i YOI
Jluteparypa s yyamuxcs:
1. Aokun I'.JI. “3agaun u ynpaKxHEHHUS 10 XUMUH .
y
2. Tl'abpuensn O.C. “Xumus B TecTax, 3afadax, yrnpaxHeHusx 8§ — 9 knaccol”.
3. I'aBpyceiixo H.II. “TIIpoBepounbie pabOThI 10 HEOPraHUYECKOW XUMHH § Ki1acc”.
4. CaBunkuna E.B. Cepmaiosa H.JI. “COopHuk 3a1a4 v ynpaxxHEeHHH 110 XUMUU .
5. Cyposuesa P.I1. “3aganus 1 camocToaTeabHONU paboThl O XUMHH B § Kiacce”.

6. Xomuenko W.I". “CoopHuK 33724 ¥ YIpaKHEHUHN M0 XUMHHU I CPEeIHEHN IIKOJIbI .






