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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma kypca «lIpakTukym pemieHus 3agad Mo oOmEed XWMUM» Ha YypPOBHE
OCHOBHOT'O 00IIlero o0pa3oBaHMs COCTABJICHA Ha OCHOBE TPeOOBaHM K pe3ysIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHwsl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke Ha OCHOBE (hemepabHOM pabouel MPOrpaMMbl BOCIIUTAHHS U C yUETOM
KOHIEMNINK MpenojiaBaHus yueOHoro npeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit @enepanuu.

IIporpamma na€r mpencTaBiieHHE O LEsAX, OOLEeH cTpareruu oOydeHus,, BOCIUTAHUS U
Pa3BUTHSI O0YYAIOLINXCS CPEACTBAMHU y4eOHOTO MpeMeTa, ONpeAesieT BO3SMOKHOCTH MPEeIMETa
JUISL peau3ay TpeOOBaHUH K pe3ylibTaTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a TakKe TpeOOBaHMI K pe3yibTaTaM OOYy4eHUs
XUMHUM Ha YpOBHE IieJied H3Y4eHHs IpEeJIMETa M OCHOBHBIX BHJOB Y4EOHO-TIO3HABATEJIbHOU
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO yYEOHOT0 COlEepKaHMSL.

3HaHUEe XUMMHU CIIY’)KUT OCHOBOHM Uil (hopMUpOBaHMSI MUPOBO33pEHHUs 00ydarolerocs,
€ro MpejACTaBICHUN O MaTepUAIIbHOM EJMHCTBE MHPA, BaXKHYIO pOJb UTpaioT (GopMupyemble
XUMHUEH MPEICTABICHHS O B3aUMOIPEBPALLCHUSX YHEPTUU U 00 3BOJIIOLMU BEUIECTB B IPUPOJE,
0 MyTSX peLIeHMs I00aJbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCcKOH, MUIIEBON 1 FKOJIOIMYECKOH O€30IIacCHOCTH, MPOOIEM 3paBOOXPAHEHNUS.

I/IsyquI/Ie XUMHU:

e CrnocoOCTBYET pealu3allMd BO3MOXHOCTEH JUIsi caMoOpa3BUTUS U (QOpPMHUpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

e BHOCHUT BKJaJ B (JOPMHPOBAHNE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEH 0Oydaronuxcs,
HaBBIKOB HX CaMOCTOSITEIbHOM y4yeOHOM JeATENbHOCTH, OJKCHEPUMEHTANbHBIX U
UCCJIEIOBATEIbCKUX YMEHUHM, HEOOXOJMMBIX KaK B IOBCEAHEBHOW KH3HU, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

® 3HAaKOMHUT CO CHEIM(PUKON HAYYHOTO MBILIUICHHS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3IJISIa HA E€QMHCTBO MNPUPOJBI M 4YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TallOM B
(GOpMHUPOBAHNUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00Y4arOIINXCS;

e crnocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILEHHS K €CTECTBEHHO--Hay4HBIM
3HaHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHUs B OOyUYE€HUU XUMHUU OOECleunBaloTCs CHEUUKON coaepKaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarormyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHUs OPHEHTHPOBAH Ha OCBOCHUE
06y‘-IaIOH_[I/IMI/IC$[ CHCTEMBI IIEPBOHAYATIBHBIX TOHSITHH XHUMHUH, OCHOB 0611_[6171 XHUMMHHU.

OcBoeHne mporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOLICHMsS K HAy4HOMY 3HAaHHIO M METOJAM II0O3HAaHMS B Hayke. M3yudeHwne
IOPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» 1 «Pusuka. 7 Kjace.

[Ipn w3ydeHnn mpoHCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB XHMMHYECKOW HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIILHOCTH YEJIOBEKA U KaK OJHOTO



U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOMIEHMH MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B
IIPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHUM W Pa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
II03HABATEIbHON U Yy4eOHO-UCCIIEI0BATEIBCKON ESTEIbHOCTH, OCBOCHUHU NPaBUI 0€3011aCHOTO
oOpallleHus C BeLECTBAMU B IIOBCEIHEBHON KU3HH.

OOmiee 4YMCIO 4YacoB, OTBENEHHBIX JUISI W3YYECHUS HA YPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, coctaBiser 34 yaca B 8 kinacce (1 gac B Hezento).

1. COAEPXAHUE OBYYEHMUS

[TepBoHAYAIbHBIC XUMUYECKUE TOHSATUS

BemectBo. Xummnueckuit snemeHT. Xumuueckue ¢opmynsl. OnpeneneHue CTENeHU
OKHCJICHUST M BaJIEHTHOCTH AaTOMOB XHWMHUYECKHX OJJIEMEHTOB. PeleHue yrpaxHeHUH 10
COCTaBIICHUIO XUMHUYECKHX (OPMYN C UCHOJIH30BAHUEM BaJICHTHOCTH, OMpEClieHHuE CTENeHU
OKHCJIEHHUS JIEMEHTOB.

du3nyeckue SIBICHUS U XUMUYeCKue peakuuu. [IpruMeHnenne TeopeTuueckux 3HaHUM Ha
MIpaKTUKE

Pemenne pacdeTHbIX 3aJad Ha BBIYMCIECHUE OTHOCHTEIBHOM MOJIEKYISPHOH MAacchl
BemecTBa 1o ¢opmynaM. COOTHONIEHHE YHUCIIAa aTOMOB Ka)XJIOTO JJIEMEHTAa B MOJIEKYJE —
smnupuueckas ¢popmyna. TOUHBIN KaUeCTBEHHBIN U KOJIMYECTBEHHBIA COCTAB OJTHOM MOJIEKYIIbI
JAHHOTO COEAMHEHHUsS — MOJIeKyJspHas Qopmyna. Pemienue 3agay Ha HaXOXJAEHUE
MOJICKYJISIPHBIX (DOPMYJI BEIIECTB

OCHOBHbIE KOJIMYECTBEHHBIE XapPAKTEPUCTUKH BEIIECTBA: KOJUYECTBO BEIIECTBA, Macca U
o0BeM.

OCHOBHBIE KOJIMUECTBEHHBIE XapAKTEPUCTUKH BEIIECTBA: KOJUYECTBO BELIECTBA, Macca U
o0beM. PenieHne pacueTHBIX 3a/ady Ha HaXO0)K/I€HHWE KOJIMYECTBA BELIECTBA IO Macce, YUCIy
CTPYKTYPHBIX €UHHULL.

Mounsipablii 00beM ra3oB. PerneHue pacdeTHBIX 3a7ad Ha HAxXOXKICHHE MOJSIPHOTO
o0beMa razos.

[lonsiTHEe MaccoBOM OJIM BEIIECTBA B CMECH WIH B pacTBope. IIponieHTHOE BBIpakeHHUE
MaccoBOM foiu. PelreHne 3a7ad Ha HaXO0XKACHUE MAcCOBOM JIOJIM BeLIECTBA B cMecu PeleHue
3a/lad Ha HaxOXKIEHHE MaccOBOM [0JiM BellecTBa B pacTBope. OObeMHas a0l BeLecTBa.
Pemenue 3a1au Ha HaxoXk/1eHUEe OOBEMHOM 10N BELIECTBA

PacueTsl 10 ypaBHEHUIO XUMHUYECKON PEAKIINN

CocraBieHne ypaBHEHUH peakIiy M0 YCIOBUIO 33]1au, pacCTaHOBKA KOA((UIIMEHTOB

Pacuersl ¢ wucnonb3oBaHMEM KOJIMYECTB BELIECTB pearupyrolux U 00paszyroumxcs
BEILECTB.

HaxoxaeHue konmdecTBa BellecTBA JPYTHX YYaCTHUKOB pEakLUU 10 Macce Ui 00beMY
Pacuer macchl, o0beMa MPOAYKTa pEaKIMH, €CIU OJHO M3 pearupyrolMx BEIIeCTB JaHO B
n30biTke  BbluncneHne mpoaykTa peakluu, HCIONb3ysd O0beM WM KOJIWYECTBO BEIIECTBA
IPOYKTa, peaibHO 00pa30BaBILEroCs B XUMHUYECKOM IPOLIECCE U TEOPETHUECKH BBIYUCICHHOTO
10 YPAaBHEHHUIO XUMHYECKOM pEaKInH.

KoH1eHTpanus pacTBopoB

['omorenHass cucreMa, KOHLEHTpanus. XapaKTEpUCTHKA COAECPKAHUS PACTBOPEHHOTO
BEILECTBA B ONPEACIICHHOM KOJIMYECTBE PACTBOPA UIIU pacTBOpUTENs. MolsspHas KOHLIEHTpaLus,
TUTP, PACTBOPUMOCTB. PacueTsl, CBA3aHHbIE C KOHLICHTPALMEH PaCTBOPOB




2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

2.1 JUYHOCTHBIE PE3YJIbTATBI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHS TPOTPAMMBI OCHOBHOTO 0OIIEro o0pa3oBaHUs
JIOCTUTAIOTCS B X0JIe O0OYYCHHSI XMMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOM JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMU W  JIYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MPaBWJIAMU M HOPMaMU TIOBEJICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaIOLIUXCS.

JImuHOCTHEIE PE3YIBTATEI OTpaAXXar0T I'OTOBHOCTH 06yqaloumxc;1 PYKOBOJACTBOBATLCA
CHCTEMOM ITO3UTHBHBIX IOICHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCHIMPEHUC OIIbITa ACATCILHOCTH Ha eé
OCHOBE, B TOM 4YHCJIC B 4aCTHU:

1) IIaTPUOTHUYCCKOI'O BOCIIMTAHUA

[IEHHOCTHOTO OTHOUICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY |
HAyYHOMY HACIeUI0, MOHWMaHWs 3HAYCHHS XHMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO
o0IecTBa, CrIOCOOHOCTH BJIAJETh JAOCTOBEPHON HMH(pOpPMAaIMeld O MEepelOBBIX AOCTHIKEHUSX H
OTKPBITHAX MHUPOBOH M OTEYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
yCTpOMCTBE MUpa U OOIECTBA;

2) rpaXIaHCKOTO BOCITUTAHMUS:

IIPEJCTABICHUS] O COLMAIBHBIX HOPMAax M IPAaBWJIAX MEKIUYHOCTHBIX OTHOILLIECHUH B
KOJUIEKTHUBE, KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTHU B 00I11eCTBEHHO II0JIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOH /1€ATEIbHOCTH MPH BBIOJHEHUN y4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUM XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AedTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEIECHHE M IOCTYIIKM CBOMX TOBApHIICH C IMO3ULUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS MOCIEACTBUI ITOCTYIIKOB;

3) HEHHOCTHU HAYYHOT'O ITO3HAHU:

MHPOBO33PCHYCCKHUC NpEACTaBJICHUA 0 BCIICCTBC u XHUMHYECKOU pcaKknuu,
COOTBCTCTBYHOIIUEC COBPEMCHHOMY YPOBHIO Pa3BUTUSA HAYKU U COCTABJIAOIIHNEC OCHOBY IJId
ITOHHUMAaHHUA CYIIHOCTHU HaquOﬁ KapTUHBI MHpa, MMpEACTaBJICHUA 00 OCHOBHBIX
3aKOHOMCPHOCTAX PA3BUTHA MMPUPOABI, B3AUMOCBA3AX YCIIOBCKA C HpPIpO,Z[HOfI CpCIlOfI, 0 poJin
XHUMHUHU B ITIO3HAHWUU 3THUX SaKOHOMepHOCTeﬁ;

[TI03HABATEJIbHBIE MOTHBBI, HAIPABIICHHBIE HA IOJYYCHHE HOBBIX 3HAHWW MO XHMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0laeMbIX TPOLIECCOB U SIBICHUN, IMO3HABAaTEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHUYECKHMMH CpPEICTBaAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyUeHHUIO0 W TO3HAHUIO, JTFO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M MCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHIIeM;

4) bopMHUpOBaHUSA KYIBTYPHI 370POBBSI:



OCO3HaHUE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUE IMOCIEACTBHI W HEMPHUSITHE BPEIHBIX
NpUBBIYCK (YHOTPEOJICHUST alKOTroJs, HAPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOJIOICHUS
npaBuJl 0€30MaCHOCTH TPH OOpAlEeHWH C XMUMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHOMN
JKU3HH;

5) TpyIOBOTO BOCIIUTAHMUS:

MHTEpEC K MPAaKTUYECKOMY M3YyYEHMIO Ipodeccuil U TpyAa pa3IMyHOro poja, yBaKeHUE
K TpyLy M pe3ysbTaTaM TpPYAOBOH HAEATEIBbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycnemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHAILHON Cpesie;

6) SKOJIOTUYECKOT'0 BOCIIUTAHHUS:

9KOJIOTHYCCKH uenecoo6pa3Hoe OTHOIIICHHE K MMPUPOAC KaK UCTOYHUKY KU3HHU Ha 36MJI€,
OCHOBe €€ CyHICCTBOBAHHA, ITOHUMAHUC LICHHOCTU 3JO0POBOI0 U 0e30macHOro 06p8.38. KHN3HU,
OTBCTCTBCHHOC OTHOIICHHEC K CO6CTBGHHOMy (1)I/I3I/I‘I€CKOMy U TICUXWUYCCKOMY 3O0POBbIO,
OCO3HAaHUEC ICHHOCTH CO6JIIO[[€HI/I$I IIpaBuJI 0e30I1acHOro MMOBCACHUS IIPU pa60Te C B€OICCTBaMU,
a TaK’KC B CUTyallUAX, YIPOXKAOIMIUX 3JOPOBbIO U ) KU3HU J'IIO,HGfI;

CIOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4YaeMble NPU H3YYEHHUU XUMHHM, JUIS PELICHUS
3a]a4, CBA3aHHBIX C OKPYKAIOLEN IPUPOAHON CPENOH, Ul MOBBIIIECHUS YPOBHS 9KOJIOTUYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHUs PYKOBOJCTBOBAaThCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

2.2.METANNPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmerampeaMETHBIX PE3YNbTAaTOB BBIAEIAIOT 3HauUUMbIE AT (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATUX MPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW AeITeIbHOCTH.

[To3naBaTenpbHBIE YHUBEPCATbHBIC YICOHBIC ACHCTBUS
Bba3oBrie Jormueckue aeiicTBUS:

YMEHHUs HCIIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIEHUS IIPU OCBOCHHWH 3HAHMIL:
pacKpbIBaTh CMBICI XMUMHMUYECKHUX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATUSMHU), UCIIOIb30BaTh MOHATHUS 11 OOBACHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUM, YCTaHABINBATH IPUYMHHO-CIICACTBEHHBIE CBSI3H
MEXy 00BEKTaMM U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH), €1ATh BBIBOABI U 3aKIIIOUEHHUS;

yMEHHUE MPUMEHATH B MPOIECCe MO3HAHUS MOHATHUS (IIPEIMETHBIE U METalpeIMETHEIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO



IPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU pPELlICHHH Y4eOHO-
IIO3HABATEJIBHBIX 3a1a4, C Y4€TOM O3TUX MOJEIbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKM H3YyYaE€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
[IPOTUBOPEYHS B U3YYaEMBbIX IIPOLIECCaX U ABJICHUAX.

bazoBrie nccaenoBaTeaIbCKUe ACHCTBUS:

YMCHHUE HCIIOJB30BATH IMOCTABJICHHBIEC BOIIPOCHI B KAaUCCTBC MHCTPYMCHTA IIO3HAHMSA, a
TaKXKC B Kady€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3blI II0 IIPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX Cy}I(,Z[eHPlﬁ;

NpUOOpPETeHUE OMBITAa MO IUIAHUPOBAHHUIO, OPTaHU3AlMUd W TPOBEICHHUI0 YYCHUYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 32 X0A0M IpOoIlecca, CAMOCTOSTENILHO IPOrHO3UPOBATh €ro
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PaGora c nuadopmarnmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W WHTEPIPETHPOBATH WHPOPMALMUIO Pa3TMUHBIX
BUZOB U (OPM MPEICTABICHUS, IMONydaeMyl0 M3 Pa3HBIX HMCTOYHUKOB (HAyYHO-IIOIYJISIPHAS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
KPUTHYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMALINIO;

YMEHHE IPUMEHSTh Pa3IMYHbIE METO/BI U 3aIPOCHI IIPH ITOUCKE M 0TOOpE HH(POPMALIUH U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHNS y4EOHBIX U MO3HABAaTEIbHbBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPUOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAaHUS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy IpencTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHME HUCIONB30BaTh M aHAJIM3UPOBATh B TMpollecce y4eOHOW M HCCIeI0BaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXarollel MpUpoaHON CPebl.

KomMMyHHMKaTHBHbBIE YHUBEPCAJIbHBIE YUeOHBIE IEHCTBHSL:

YMEHHs 3a/JaBaTh BOINpPOCH (B XoJe auaiora W (WiIM) AUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUSI TPEACTaBJISATh IOJYUCHHBIE pE3yJIbTaThl MO3HABATEIBHON JEATCIBHOCTH B
YCTHBIX U MHChMEHHBIX TEKCTaX; JIeaTh MPE3CHTAIUIO PE3yJIbTATOB BBHITIOJHCHUS XUMHUECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OIbITA, JTA0OPATOPHOW PAOOTHI MO HCCIICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHS YIeOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM TO3HABATEILHON H
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHUH BO3HUKAIOMIMX IMPOOJIEeM Ha OCHOBE Y4éra
0o0IIMX MHTEPECOB W COTJIAaCOBaHWS MO3UIUH (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIC
HITYPMBD», KOOPAHHAIIUS COBMECTHBIX JACHCTBHIA, ONpeIeTICHIEe KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).



PerynaruBHble yHUBEpCaIbHbIE YU€OHbBIC NEHCTBUA:

YMEHHUE CaMOCTOSATEIHHO ONPEEIATh IeIN ASTEeIbHOCTH, IITIAHNPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBATh W MpPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOI JICSTEIBHOCTh, BBHIOUPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M [O3HABAaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTaBJISITh HJIM KOPPEKTHPOBATh IMPEIJIOKCHHBIA AITOPUTM ACHCTBHN IMpU
BBIIIOJIHCHUH 3aJaHuil ¢ Y4ETOM MOJyYeHHs HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUSIX, OLCHUBATh COOTBETCTBHE IOJIyYCHHOTO Pe3yJibTaTa 3asBJICHHOMN eI,
yYMEHHE UCIIOJIb30BATh U aHATM3UPOBATh KOHTEKCTBHI, TIPe/IjIaraeMbIe B YCJIOBUY 3aJaHUH.

2.3 IPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3y/IbTaTOB BBLACISAIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAyYHBIC
3HAHUS, YMEHUS M CIOCOOBI NeHCTBUH, crieruduyueckue Ui MpeAMETHOW o0macTH «XUMHUS»,
BUJBI JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMs, €ro MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U
IPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K kxoHy oOydyeHus B 8 Kiacce ImpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATHUN: aTOM, MOJEKYyJa, XMMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMECh (OHOPOIHAS M HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJISIPHAsE Macca, MaccoBas J0JI1 XMMHUYECKOTO »3JEMEHTa B COEIMHEHUH,
MOJISIpHBI  00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPUIATEIHHOCTD,
CTETIEHb OKHUCIICHHs, XUMHUYECKas peaklus, KiIacCu(UKaLus peakuui: peaxiuu
COCJMHEHUS, PEaKIMM DPA3JIOKEHHsI, PEeaKlUU 3aMEelLIeHMs, peakluuud oOMeHa, JK30- U
HHJIOTEPMHUUYECKHE pEaKIUH, TEIUIOBOH A(PQPEKT peakiuu, sJIpo aToMma, 3JIEKTPOHHBIN
ClIOil aToma, aToMHas opOMTanb, paAuyCc aToMa, XHMHUYECKas CBs3b, MOJSApHAs MU
HENoJIsipHasi KOBAJICHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATHOH, aHHOH, PaCTBOP, MaccoBas
JI0J1s1 BellecTBa (IPOLEHTHAsI KOHLIEHTPALMsl) B paCTBOPE;

® WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATUH W NPUMEHATH OTHU
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

® UCMOJb30BATh XMMUYECKYI0 CHMBOJMKY JJIsi COCTaBieHUS (OpMyJd BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® BBIYHUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO Macchl BEUIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOT0 3JeMeHTa Mo (GopMmyiie COeTUHEHHs], MaCCOBYIO OO BEIIeCTBa B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

® T[PUMEHSATh OCHOBHBIE OIEpallM MBICIUTEIbHON AEATeIbHOCTH — aHajJu3 U CHHTE3,
CpaBHEHHE, 0000IleHHe, CHCTeMaTHU3alllio, KIACCU(HUKAINIO, BbIIBICHHE MPUYHHHO-
-CIEICTBEHHBIX CBSI3€ — /I M3Y4YEHHs CBOWCTB BELIECTB M XMMHMUYECKHUX DPEAKIMM,
€CTEeCTBEHHO-HAyYHbIE METO/Ibl MMO3HAHUS — HAOIIOACHUE, U3MEPEHHE, MOJIEIUPOBAaHUE,
HKCIEPUMEHT (peasibHbI U MBICIICHHBIH);

e CleloBaTh MpaBWIaM TOJb30BAHUS XUMHUUYECKOM TMOCyloll u  1abopaTopHBIM
o0opyJIOBaHUEM, a TaKXe MpaBWIaM OOpaIleHUs C BELIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JIAOOPATOPHBIX XMMHUUYECKHX OIBITOB IO MOJYYCHHUIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJIA H KHCJIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAacCCOBOM JI0JIE pacTBOPEHHOTO BEILIECTBA, TJIAHUPOBATh U



n/n

5-6

MPOBOAUTh XUMHYECKHE SKCIIEPUMEHTH IO PACIO3HABAHHUIO PACTBOPOB ILEIOYeH H

KHCIIOT C TIOMOIIIBbIO HHIUKATOPOB (JIakMyC, PeHOIPTaIenH, METHIIOPAHK U JPYTHE).
3. TEMATHYECKOE IINTAHUPOBAHUE

Ko.J1-
BO
4acoB

Tema ypoka

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

Pa3nen 1. [lepBoHayaabHbIe XUMUYECKHE MOHATHS (8 YacoB)

BBenenue B Kypc IpakTHKyM 1
peIIeHus 3a1a4 110 00Iel XHUMHH.
TexHuka 6€3011aCHOCTH B KaOHHETE
xumun. UOT Ne 3-23-2022

BemecTBo. Xumuueckuii snemeHT. 1
Xumudaeckue bopMyIBI.
OrnpeziesieHre CTETIEHU OKHUCICHUS

M BAJICHTHOCTH aTOMOB XMMHYECKHX
3JIEMECHTOB.

duznyeckue SIBIICHUS n 1
XUMUUeckue peakiuu. [Ipumenenue
TEOPETUUYECKUX 3HaHUHI Ha
MpaKTUKE

Pemenne pacueTHeix 3amad Ha 1
BBIUHCJICHHE OTHOCHTEIBLHOM
MOJIEKYJIIPHOM MaccChl BEILIECTBA IO

dbopmynam

Pemenue YIPA)KHEHU I no 2
COCTaBJIEHUIO XMMHUYECKHX (hopMys

C MUCIOJIb30BAaHUEM BAJIICHTHOCTH,
OIPENEIICHUE CTENEHU OKUCICHUS
JJIEMEHTOB.

CootHomienne  yuciaa — aToMoB 1
KaKI0ro 3JEMEHTa B MOJEKYJIE —
smnupuueckas ¢opmyna. TouHbii
KAUECTBEHHBIH M KOJIMYECTBEHHBIN
COCTaB OJHOW MOJIEKYJIbl JaHHOTO
COCIMHEHUS  —  MOJEKYJsApHas
dbopmyna

Pemenne 3amau Ha wHaxoxaeHue 1
MOJIEKYJISIPHBIX ()OPMYJI BEIIECTB

https://resh.edu.ru/subject/lesson/1521/start/

https://resh.edu.ru/subject/lesson/1485/start/

https://resh.edu.ru/subject/lesson/1487/start/

https://resh.edu.ru/subject/lesson/1487/start/

Paszpnen 2. OcHOBHBIE KOJIMYECTBEHHbIE XaPAKTEPUCTHKH BEIECTBA: KOJIUYECTBO
BelecTBa, Mmacca u 00beM (11 yacos)

10

2

KOJIMYCCTBCHHEIC
BEIIECTBA:

OCHOBHEBIE
XapaKTePUCTUKU

https://resh.edu.ru/subject/lesson/2063/start/




KOJIMYECTBO BEIIECTBA, Macca U
o0peM. PemieHue pacueTHbIX 3aaay
Ha HaxO0XJICHUE KOJINYECTBA
BEeIleCTBA 10  Macce,  YHUCIy

CTPYKTYPHBIX €IMHHIL.

11- MounsipHbiii 00beM Ta30B. Pemienne | 2 .
1p  PACUCTHBIX 32/1a1 HA HAXOXKJICHHE https://resh.edu.ru/subject/lesson/2063/start/
MOJIIPHOTO 00beMa Ta30B.
[TonsTHEe MaccoBoii omu BemecTBa | 1
13 B CMCCH HIH B PacTBOpe.
[IporieHTHOE BBIpa)KEHUE MacCOBOM
JIOJTH.
14- Pemenue 3a1a4 Ha HAXOXKJICHHUE 2
15 | mMaccoBOM HOJU BELIECTBA B CMECH
16- PemeHI/IeU 3a/la4y Ha HAXOXJICHUE 2
17  MAccoBOH 10NN BeILECTBA B
pacTtBope
18- O0BeMHas 10JIs1 BEIECTBA. 2
19 Pemenue 3a1ay Ha HaxOXACHUE
00BbEMHOM JI0JIM BEIIECTBA
Paznen 3. Pacuernl o ypaBHeHU10 xuMuieckoii peaxkuuu (10 yacoB)
20- CocraBnenue ypaBHEHWH peakmuu 2
21 1O YCIIOBHIO 3aJjaud, PacCTaHOBKa
Kod(purmeHToB
22- Pacuets C UCIOJIb30BaHUEM = 2
23  KOJHMYECTB BEIIECTB PEardpyroInx
1 00pa3yIoNIUXCsl BEIIECTB.
24- HaxoxneHue KomudecTBa BeliecTBa 2
25  JIpyTMX YYacTHHUKOB pEAKIHH II0
Macce Ui 00beEMY.
Pacuer maccel, o0bema mpoaykra 2
26- peaKknuu, eci OJIHO u3
27 pearupyromux BeIIECTB JaHO B
H30BITKE
Beruncnenue mpoaykTa peakiuH, 2
UCTIONB3YS. 00BEM WM KOJIUYECTBO
28- BeIIecTBa  NPOAYKTa,  PEaAbHO
29  oOpa3oBaBIIerocs B XHUMHYECKOM
mporecce " TEOPETUICCKH
BBIUMCICHHOTO [0  YPaBHEHHIO
XUMHUYECKON PEaKIIHH.
Pasznen 4. Konuenrpanusi pactBopoB (5 4acoB)
30 [T'omorennas cucrema, 1

KOHIIEHTpanus.  XapaKTepUCTHKa




COJIepKAHUS pacTBOPEHHOTO

BELIECTBA B OIIpeIEIEHHOM
KOJIMYECTBE pacTtBopa WIH
pacTBOpUTEISL.

31 MonspHas xoHuUeHTpauus, TUTp, 1
pPacTBOPUMOCTh

32- Pacuertsl, CBsI3aHHbBIC c 2

33 KOHIIEHTpaLHUEN paCTBOPOB
O6obmenne wu cucremaruzanus 1

34 | 3HAHWH [0 KypCy

Hroro: 34 yaca
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