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IHosicHuTE/IbHAA 3aIIMCKA

Pabouass mporpamma OCHOBHOro 00IIero 00pa3oBaHUS MO XMMHHU COCTaBJIe€Ha Ha OCHOBE
denepanlbHOTO TOCYIApPCTBEHHOTO 00pa30oBaTENIbHOTO CTaHjaapra oOmiero oOpasoBaHus. B Heit
TaK)K€ YUYUTHIBAIOTCSI OCHOBHBIE HAEH M TojoxeHus IIporpammel pa3BuTus U (HopMHUPOBAHUS
YHHUBEpCAJIBHBIX Y4eOHBIX JEHCTBMH i OCHOBHOrO o0Imiero oOpaszoBanus. OBnageHue
00y4JarOIMMHCS CUCTEMON XUMUYECKUX 3HAHWM, YMEHUI U HaBBIKOB HEOOXOIMMO B IMOBCETHEBHOM
KHU3HH JUIs1 0€3011aCHOT0 00palleHHs ¢ BEIeCTBaMH, MaTepruaIaMyi U XUMHUECKUMHU
mnpoueccaMd. OTO TOMOTaeT YCHEIIHOMY H3YyYEHHUIO CMEXHBIX JUCHMILUIMH U CHOCOOCTBYET
MIPOJIOJKEHUIO O0yUEHUs B CUCTEME CPEAHEro Npo(dhecCHOoHaIbHOTO U BBICIIETO 00pa30BaHMUS.

HemanoBaxHyio poiib CUCTEMa XMMHYECKUX 3HAHUHA WUIPAaeT B COBPEMEHHOM OOILECTBE, Tak
KaK XUMHSI 1 XUMHUYECKHUE TEXHOJOIMH (B TOM 4Mcie OMO- M HAaHOTEXHOJIOTHMH) MPEBPALIAlOTCs B
PEBOJIFOLIMOHHYO IPOU3BOUTEIBHYIO CUITY.

Pabouass mporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOH MPOrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHMsl 1O XHMHM M TporpaMmbl Kypca «Xumus. BBoasbiii kype» st 7 Kiacca
o01eo0pa3oBaTenbHbIX yupexkaeHui no xumun, aBropsl O.C. I'aGpuemnsn, U.I. Octpoymos.

O0mas xapakTepuCcTHKa y4e0HOIo npeamera
B cootrBercTBHE C dbeglepam)HHM ToCyaapCTBECHHBIM 06p330BaTeJ'IBHI)IM CTaHJapTOM OCHOBHOT'O
obmiero o0pa3oBaHMs Yyuyalldecs JMAOJDKHBI OBJaJeTh TAaKUMU I103HABATEIBHBIMU YUEOHBIMU
JNEUCTBUSIMH, KaK YMEHHE (DOPMYIMPOBATh MPOOIEMY U THIIOTE3Y, CTABUTH IIEJIH U 3a7a4H, CTPOUTH
IUTaHbl JOCTMIKEHMSI LI€JIEH M PEIICHUs MOCTABJICHHBIX 3a/a4, POBOAMTH 3KCIIEPUMEHT U Ha €ro
OCHOBC J€JIaTb BBIBOJAbI WM YMO3AKIIOYCHUS, MPEACTABIIATE UX U OTCTAaMBAaThb CBOIO TOYKY 3PCHUA.
Kpome atoro, yuammecs: IOMKHBI OBJIAJETh IPUEMAMH, CBSI3aHHBIMU C ONPEICIICHUEM IOHATHI:
OrpaHn4uBaTb HX, OIHMCBIBATHb, XAPAKTCPHU30BATH U CPABHUBATL. CJ'IG}IOBaTCJ'IBHO, IIpru HU3y4YCHHUU
XMMHU B OCHOBHOM IIKOJIE YYalllMecs JOJDKHBI OBIAJeTh YUeOHBIMU JIEHCTBUAMH, MO3BOJISIOIIUMHI
UM JOCTUYb JIMYHOCTHBIX, MPEAMCTHBLIX U MCTAITPEAMCTHBIX o6pa303aTeanblx PE3YJILTATOB.
[Ipenyiaraemas mporpamma Mo XMMHM PacKpbIBaeT BKJIAJ yUeOHOTO MpeaMeTa B JOCTHKEHHE 1esiel
OCHOBHOTI'0O 00111er0 00pa30BaHus U ONpeeNIeT BaKHEHIINe cojiepKaTelbHble TMHUN IIPeIMeTa:
1) «BewmecTBO» — 3HAHUE O COCTaBe M CTPOECHUHU BEIIECTB, UX CBOMCTBaX M OMOIOTHYECKOM
3HAYCHUU;
2) «XUMHYEeCKas peaklus» — 3HaHUE O MPEBPAIICHUSAX OJHUX BELIECTB B JApPYTHe, YCIOBHIX
MPOTEKaHUs TaKUX MPEBPAILEHUH 1 cr1oco0ax yIpaBlIeHUs PEaKUsIMU;

3)((HpI/IMeHeHI/Ie BCIICCTB» — 3HAHUC U OIbIT 0e301macHoro o6pa1ueHI/1;1 C BCIICCTBAMU,
MarcpuaiaMiu U rnmpoueccamu, H€06XOI[I/IMI)IMI/I B 6I)ITy " Ha ITPOU3BOJACTBE;
4) I3BIK  XUMHUHN» — OHICPUPOBAHHC CUCTEMOM BaXHEUIIMX XHUMHUYSCKUX HOHHTHﬁ, 3HaHHUC

XAMHAYECKOH HOMEHKIATyphl, a TaKkKe BIAJCHHE XHMHUYECKOM CHMBOJIUKON (XHUMHUYECKHMU
(dbopMynamMu U ypaBHEHUSIMU).

[IponeneBTryeckuii Kypc TMpHU3BaH, WCIONB3Ysd HMHTEPEC YyUYAIIUXCA K OKCIEPUMEHTaM,
copMupoBaTh yMEHHE HaOmIOnaTh, JejaTh BHIBOABI HAa OCHOBE HAONIONCHUH, MOIYYUThH
MepBOHAYANIFHBIC MOHATHS O KJIaccaX HEOpPraHMYECKHWX BeUIeCTB. Pemarh pacdeTHble 3ajadd Ha
OCHOBE MMEIOLINXCS 3HAHWW MO Maremartuke. Tak B 5 -6 Kilaccax B Kypce MaTreMaTHKE ydallluecs
peIaloT 337a4d Ha HAaXOXKJIEHHE YacCTH OT IIeJIOT0, UCIONB3YS ATH 3HAHHS, MOKHO PElIaTh 3a/1auu
Ha HaXOXKJICHUE MAaCCOBOH JIOJIM 3JIEMEHTa B BELIECTBE M MacCOBOM JOJIM BEIIECTBA B PACTBOPE.
Xumust, HapsAay ¢ OWMOJOTHEW, SKOJIOTHeH, (GU3NKOH M T.II., BXOOUT B 00pa30oBaTeIbHYIO OOJIACTh
«EcrtecTBO3HAHKEY.

Hean n 3a1aun y4eOHOr0 npeamera « XuMHusI»
e dopMmHpoBaHHE y YyYalUMXCs XHMHYECKOW KapTHHBI MHpa KaK OpPraHMYEeCKOM YacTH €ro
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI;
® pa3BUTHE TI03HABATEIBHBIX HHTEPECOB, HHTEIICKTyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
yqamnxcsi B Hpouecce I/ISy‘IeHI/IH HUMHN XHMH‘-IGCKOﬁ HayKI/I U €€ BKJIaJa B COBpeMeHHBIfI
Hay4YHO-TEXHUYECKUM MPOrpecc;



e (hopMHPOBaHME BAKHEHIIMX JOTHYECKUX OIEpaIiii MBIIUICHHS (aHAJIN3, CHHTE3, 0000IIeHue,
KOHKPETH3allus, CpaBHEHHE W JIp.) B MPOIECCE MO3HAHUS CHCTEMbl BAXHEWUIIMX IOHSTHH,
3aKOHOB M TEOPHIA O COCTAaBE, CTPOCHUHU M CBOMCTBAX XMMUYECKUX BEIIECTB;

e BocnuTaHue yOeKIEHHOCTH B TOM, YTO MPUMEHEHHE MOJYICHHBIX 3HAHUN U YMEHUH 10 XUMHH
ABNISETCS OOBEKTHMBHOM HEOOXOAMMOCThIO [uisi Oe3omacHOW paboThl € BELIECTBAMU U
MaTepuasaMu B ObITY U HA TIPOU3BOJICTBE;

® [IPOCKTHPOBAaHUE W peaju3alys BBHIITYCKHUKaMU OCHOBHOMW IIKOJIBI JIMYHOW 0Opa30BaTEeIIbHON
TpaeKTOpUH: BBIOOp mpoduis oOyueHUss B crapiieid MmKojde Wi TPodheCcCHOHATLHOTO
00pa30BaTeIbHOTO YUPESIKICHHUS;

® OBJAJICHHE KIIOUYEBHIMH KOMIETCHIUAMH (y4eOHO-ITO3HABATEIEHBIMU, HH()OPMAIIMOHHBIMH,
IIECHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH ).

I. Ilnanupyemble pe3yibTaThl 0CBOCHHUS Y4eOHOI0 NMpeaMeTa
Pabouas nporpamMmMa obecreunBaeT JOCTHKEHUE CIEYIOIIUX PE3YJIbTaTOB:

JIMYHOCTHbBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHOHN c(epe — YyBCTBO TOPJOCTHU 32 POCCUICKYIO XUMHUECKYIO
HayKy, TYMaHU3M, OTHOILLIEHUE K TPYAY, LIEJICy CTPEMIICHHOCTD;

e (QopMupoBaHHE IEHHOCTH 3I0POBOTO U Oe30macHOro o0pasa KU3HH;

® YCBOGHHE TMpaBWJl HMHIUBUAYAJBHOTO M KOJJIGKTMBHOTO 0O€30MaCHOrO IOBEIEHUS B
Ype3BbIUAHHBIX CUTYalUsIX, YTPOXKAIOIIUX KU3HU U 370POBbIO JIIOZEH;

® B TPyAOBOH c(epe — TrOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JaibHEHIIeH 00pa3oBaTebHON
TPAcKTOPHH;

® B I03HABATEIHHOW (KOTHUTUBHOM, MHTEIJICKTYyaJIbHON) chepe — yMEHHUE YIPaBIsATh CBOCH
[I03HABATEJIbHOU JEATEIBHOCTBIO.

® (QopMHPOBaHHE OCHOB DKOJOIMUECKOM KyJIbTYypbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO

® DKOJIOIMYECKOTO  MBIIUIEHUS, Ppa3BUTHE ONBITA OKOJIOTMYECKHM OpPUEHTHUPOBAaHHOMU
pedIeKCHBHO-OLIEHOYHOM U MPAKTHYECKON AEATEIBHOCTH B )KMU3HEHHBIX CUTYAIHIX;

MeTanpeIMeTHbIe:

® YMEHHME CaMOCTOSTENILHO ONPEAEATh eI CBOEro oOy4eHHus, CTaBUTh U (HOPMYIHPOBAThH
Juis ce0s1 HOBBIE 3a7a4M B y4u€Oe M MO3HaBaTeNIbHOM AESITeNTbHOCTH, pa3BUBATh MOTHBBI U
MHTEPECH] CBOEH MTO3HABATEIBLHON EATEIBHOCTH;

® YMEHHE CaMOCTOSATENBbHO IUIAHMPOBATH IIyTH JOCTMXKCHHsS ILE€JIeld, B TOM YHUCIIE
aNbTepHATUBHBIC, OCO3HAHHO BBHIOMpaTh Hambonee 3((eKTUBHBIE CHMOCOOBI pPEUICHUS
yUeOHBIX M IT03HABATEJIbHBIX 3a/1a4;

® YMEHHE COOTHOCHUTh CBOM JEHCTBHS C IUIAHUPYEMBIMH pE3ylbTaTaMH, OCYLIECTBIISThH
KOHTpPOJIb CBOEH AEATENbHOCTH B MPOLECCE JOCTHKEHUS Pe3YNIbTara, ONpeeNiaTh Cioco0b!
NEHCTBUM B paMKax MpeIIOKEHHbIX YCIOBMM M TpeOOBaHUN, KOPPEKTUPOBaTh CBOU
JEICTBUS B COOTBETCTBUU C U3MEHSIOLIEICS CUTYallUEH;

® YyMEHHME OLCHMBaThb IPAaBWIBHOCTb BBINOJHEHMA Y4eOHOHW 3ajauu, COOCTBEHHBIE
BO3MOXHOCTH €€ pellIeHNs;

® BJIAJICHUE OCHOBAMHU CaMOKOHTPOJI, CAMOOLIEHKH, IIPUHATHUS PEIICHUN U OCYIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHO ¥ MO3HABATEIILHON JESTEIHLHOCTH;

® YyMCHHME ONpeneisiATh IOHATUS Cco3JaBaTh OOOOIIEHMS yCTaHABIMBAaTh AaHAJIOTHH
KJIacCU(pUIUPOBAaTh, CaMOCTOATENIBHO  BBIOMpAaTb OCHOBaHMA M KPUTEpUU  UId
Kiaccu(UKaluy, yCTaHABIMBaTh NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE
paccyXJeHue, yMO3aKIoueHHe (MHIYKTUBHOE, NEAYKTHBHOE U IO aHAJIOTMU) WU JelaTh
BBIBO/JIBI;

® yMEHME CO3/aBaTh, IPUMEHATh U IPEe0OPa30BbIBATH 3HAKU U CUMBOJIBI, MOJICJIN M CXEMBI 115

PCIICHUA y‘-Ie6HBIX " IO3HaBaTCIBHBIX 3a1a4,



® YyMEHHE OpraHW30BBIBaTh Y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
yuuTeleM M CBEpPCTHUKaMM; padoTaTb MHIMBHIYaJbHO M B TpyIIe: HAXOIUTh OOILee
pelieHre u pa3peniarb KOH(GIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIMK M Y4ETa HHTEPECOB;
(bopMynupoBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

® YMEHHE OCO3HAaHHO HCIOJIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBMM C 3ajadei
KOMMYHUKAIIUH JJIs1 BBIPAXKECHUSI CBOMX YYBCTB, MbICIICH U MOTpeOHOCTEN; MIaHUPOBAHUS U
PEryJSIUU CBOEH AESITENBHOCTH; BJIAJICHUE YCTHOM U MUCBMEHHOM pe4bl0, MOHOJIOTUYECKON
KOHTEKCTHOM PEYbIO;

e (QopMupOBaHME U  pa3BUTHE  KOMIIETEHTHOCTM B  OOJIACTM  MCIIOJIb30BAHUSA
MH(POPMALMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHI;

e (QopMHpOBaHME M PA3BUTHE OHKOJOTUYECKOTO MBIIUICHUS, YMEHHE IPUMEHATh €ro B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM, COIMAJIbHON TMpakTUKE U NPOPeCcCHOHATBHOU
OpHUEHTALNH.

npeaMeTHbIE:

e B mno3naBarenpHON cdepe: naBaTh ONpPENEICHUS HW3YYCHHBIX TOHITHH: «XUMHUYECKHUI
AIEMEHT», «aTOM», «HOH», «MOJIEKYNIa», «IPOCThIE U CIIOXHBIE BEIIECTBA», «BELIECTBOY,
«xumuyeckas  ¢opmyia», «OTHOCUTEIbHAasi  arOMHas  Macca», «OTHOCHUTENIbHas
MOJICKYJISIDHAs Macca», «BaJEHTHOCTB», «CTEMEHb OKUCIEHUS», «KPUCTAJIMYECKas
pelIeTKa», «OKCUBD», KKUCIOThI», «OCHOBAHUSY, «CON», «aM(POTEPHOCThY, «UHIUKATODY,
«TEPUOJUYECKUIN 3aKOH», «IEPUOAMYEcKasl TaOIUIay, «HU30TOIbD), «XUMUYECKasl CBS3bY,
«QIEKTPOOTPULATEIBHOCTD),  «XUMHUYECKas  peakius», XUMHUYECKOE YpaBHEHHEY,
«TEHETUYECKasi  CBS3bY»,  «OKUCJIEHUE»,  «BOCCTAHOBIICHHE»,  «IIIEKTPOIUTHYECKAs
JUCCOITHAITUS», «CKOPOCTh XHMHUYECKOHW pEakluW»; OINUCaTh JICMOHCTPAIIMOHHBIE U
CaMOCTOSITENIbBHO TPOBEJECHHbIE XWMHUYECKHUE HKCIEPUMEHTHI, OIHUCHIBATh M pa3linyaTh
HU3YUCHHBIC KJIACCbl HEOPTaHUYCCKHX COGHHHGHHﬁ, IOPOCTEIE W CJIOKHBIC BCIICCTBA,
XUMHUYECKHE PeaKInu; KIaccu(uIupoBaTs N3yuyeHHbIe OOBEKTHI U SBICHUS; IENaTh BHIBOIBI
U YMO3aKJIIOYeHHMs] U3 HAOMIOACHWM, W3yYEHHBIX XHMMHYECKHX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMM M3yUYEHHBIX;
CTPYKTYpPUpPOBaTh W3yUEHHBIM Marepual U XUMHUYECKYI0 HH(OpMalMio, MOIYyYEHHYIO W3
JpYruX UCTOYHUKOB; MOJEIMPOBATh CTPOCHUE aTOMOB AJIEMEHTOB 1-3 mepuomoB, CTpOECHHE
MPOCTBIX MOJICKYIT;

e B IIEHHOCTHO — OPHEHTAMOHHON c(epe: aHaTU3UPOBATh U OLICHWBATH MOCIEACTBUS IS
OKpY>Karollel cpeibl ObITOBOM U MPOU3BOJICTBEHHOM JEATEIIbHOCTH YEJI0BEKa, CBA3aHHOM C

nepepaboTKOM BEIIECTB;

e B TpynoBoii chepe: MpOBOAUTH XUMHUYECKUI IKCTIEPUMEHT;

e B cdepe Oe3omacHOCTH IKU3HEAESITENLHOCTH: OKa3blBaTh IMEPBYI0 MOMOIIb TMpHU
OTpPABJICHUAX, OXKOrax W APYTUX TpaBMaxX, CBA3AHHBIX C BCHICCTBAMHU U na60paT0pH1>1M
o0opyioBaHHEM.

II. Conep:xkanne y4eOHOTo mpeaMeTa

XuMHS B IEHTPe eCTeCTBO3HAHUS

XuMusl Kak 4acTb ecrecTBo3Hanus. [Ipenmer xumuu. EcTecTBO3HaHHE — KOMILUIEKC HayK O
npupoge. Hayku o mpupozne: ¢usmka, xumwus, Ouonoruss u reorpadus. [lomoxutenbHoe u
OTpHLAaTEIbHOE BO3ACUCTBUE UenoBeKa Ha npupony. I[Ipenmer xumun. Tena u BeniectBa. CBolicTBa
BEIIECTB KaK WX HMHJAMBHUAYyaJbHble Npu3HAKU. CBOMCTBA BEHIECTB KAK OCHOBA UX MPHUMEHEHMS.
MeTtonpl u3ydeHus: ecrecTBo3Hanus. HaOmrogeHne Kak OCHOBHOW METOJ| MO3HAHUSI OKPYKAIOIIETO
Mupa. YcioBUs TpoBeAeHUs HaOmofeHus. ['Mrnoreza kak MpearnoyiokeHue, OObSICHSIOIIEe WU
MpelcKa3blBalolllee  MpOTEeKaHWe HalOmomaeMoro  siBIeHHs.  OJKcnepuMeHT. JlaGoparopus.
DKcepuMeHT J1abopaTtopHblid U qoMarrHui. CriocoO0bl GUKCUPOBAaHUS PE3YIBTATOB AKCIIEPUMEHTA.
CrpoeHue IMJaMEHU CBEYM, CYXOTr0 TOpHOYero, CnupToBKU. MonenupoBanue. Mopaenu Kak



abCTpaKTHBIE KOITMU U3y4aeMbIX 0OBEKTOB M MpoLeccoB. Moenu B Gpu-
3uke. OnekTpodopHas MaliMHa Kak aOcTpakTHass MOJeNb MOJHUHM. Monenn B OHOJIOTHU.
buonornueckue Mmymsku. Moaenn B XMMMU: MaTepuaibHble (MOJIEIM aToOMOB, MOJEKYI,
KpHUCTAJJIOB, alapaToB U YCTAHOBOK) M 3HAKOBBIE (XUMUYECKUE CUMBOJIbI, XUMUUECKUE (POPMYIIbI
U ypaBHEHUs). XUMHUYECKas CUMBOJIMKA. XUMHUECKHE CUMBOJIBL. VX HanuMcaHue, MpOU3HOIIEHHE U
nH(popMalus, KOTOpyI0 OHHM HecyT. Xumuuyeckue ¢opmyibl. VX HamucaHue, MpOU3HOLIEHHE U
uHpopMaLus, KOTOpYIo oHU HecyT. UHAeKchl U K03 GUIMEeHThl. XUMHUS U pU3HKa. YHUBEPCAIbHBIN
XapakTep MOJIOKEHUH MOJIEKYIIPHO-KUHETHUECKO Teopuu. [IOHATHS «aTOM», «MOJIEKYIa», KHOHY.
Kpucrannmyeckoe cocrosHue BemecTBa. KpHUCTAIIMYECKUE PELIETKH TBEPIAbIX BEILECTB.
Hudodysus. bpoyHoBckoe ABMKEHUE. ArperaTHOe COCTOsSHUE BelllecTBa. [ a3000pa3Hble, KUAKHE U
TBepAble BemiecTBa. Kpucramnumueckue u amopdHble TBepAble BemectBa. dDusnyeckue u
XUMHUYEcKHe siBIeHHs. XuMHs U reorpadus. ['eomornyeckoe CTpoeHHE IUIAHETHI 3eMJIS: sIIpo,
MaHTHs, TUTOC(hepa. DIEMEHTHBIA COCTAB I'€0JOTMUECKUX COCTABHBIX YacTell MmiaHeTsl. MUHEpasbl
U TOpHBIE TIOPOAbl. MarmMatudeckue U 0cajouHble (OpraHnyeckue U HeOpraHMYecKHe, B TOM YHCIie
U TOpIOYHME) MOPOAbl. XUMHs U Ouonorus. XUMHUUYECKHHA COCTAaB >KMBOM KJIETKU: HEOPTaHUYECKHE
(Boma M MHHEpaJIbHbIE COJIM) U OpraHuyeckue (OeiKu, >KUpBI, YIIIEBOJbl, BUTAMUHBI) BELIECTBA.
IIpocThie U COXKHBIE BEIIECTBA, UX POJIb B AKHU3HEASATEILHOCTH OpraHu3MoB. bronoruyeckas poib
BOJbI B kMBOM KieTke. DoTtocunTes. Ponb xiopoduia B npouecce ¢porocunTesa. buonoruueckoe
3HAauUEHHUE JKUPOB, OEIKOB, F(UPHBIX Macell, YIJIEBOJOB M BUTAMHHOB JUIS JKU3HEIESTEIbHOCTH
opranu3zmMoB. KauecTBeHHbIE peakiuu B XUMHHU. [IOHSATHE O Ka4eCTBEHHBIX PEAKIHMIX KakK O
peakiusX, BOCHPUHUMAEMBIX OpPraHOJENTHYECKU: C IOMOIIBI0 3pEHHs, CllyXa, OOOHSIHMS.
Ananutnueckuil 3pdext. OnpenensieMoe BEIIECTBO U PEAKTUB HAa HET0. BO3MOXKHOCTh M3MEHEHUS
UX POJIM Ha MPOTHBOIOIOXKHYIO.

[Ipaktuueckass pabora 1. 3HakomMcTBO C JsaboparopHbsiM oOopynoBanuem. IlpaBuna
0e30MacHOCTH TpU paboTe B XUMHUYECKOM KaOuHeTe (maboparopun). 2. HabmoneHue 3a ropsiieit
cBedoil. YcTpoiicTBo criupToBKHU. [IpaBuiia paboThl ¢ HarpeBaTeIbHBIMU IPUOOPAMH.

MaremMaTnka B XUMHUH

OtHocuTenbHBIE aTOMHAs W MOJIEKyJaspHas Macchl. OTHOcuUTenbHas aToMHas Macca
aneMeHTa. MonekynsipHas macca. OrnpenesieHHe OTHOCHUTEIbHOM aTOMHOM MacChl XUMHUYECKUX
aneMenToB 1o Tabnuie /1. . MenneneeBa. HaxoxaeHne OTHOCUTENBHON MOJEKYISIPHOM MacChl 1O
dbopMyse BemecTBa KaK CyMMBl OTHOCHTEIBHBIX AaTOMHBIX MAacC, COCTABJISIFOIIUX BEIIECTBO
XUMHYECKHUX DIIEMEHTOB.

MaccoBast 10151 JIEMEHTa B CIIOKHOM BemiecTBe. [IoHATHE 0 MaccOBOM 10J1€ XUMHUYECKOTO
aneMeHTa (W) B CJIOXKHOM BEIIECTBE U €€ pacueT mo ¢opmyne Bemecta. HaxoxaeHue Gpopmybl
BEIIECTBA 1O 3HAYECHMSIM MAaCCOBBIX JIOJIEM OOpa3yrolux €ro 3JeMEHTOB (Ui JBYX4acOBOTO
u3ydeHus Kkypca). Yucrteie BemectBa U cMmecu. Yuctele BemiecTBa. Cmecu. [ereporeHHble u
TOMOTEHHBIE CMECH.

I'a3o00pa3nbie (BO3ayX, NPUPOAHBIA Ta3), kuakue (HedTh), TBepAble cMecu (TOpPHBIC
MOPOABI, KyJTUHAPHBIE CMECU M CHHTETHYECKHUE MOIOIIIME CPENICTBA).

O6wemuas gons raza B cMecu. Omnpenenenue oO0bemHoW pomu rasa (¢) B cmecu. CoctaB
aTMoc(epHOTo BO37yXa U MPUPOIHOTO ra3a. Pacuer oObema 101M ra3a B CMECH MO €ro 00beMy U
Ha00OpOT.

MaccoBass n07is BemiecTBa B pacTBope. MaccoBasi 1oisi BemiectBa (W) B pacTBOpe.
Konuentpamus. PactBoputens u pacTBOpeHHOE BelIecTBO. PacueT wmacchl pPacTBOPEHHOTO
BEI[ECTBA MO MAacCE€ pacTBOpa M MAaCCOBOM J0Jie PAcCTBOPEHHOIO BellecTBa. MaccoBast [10Jis
npumeceil. [loHsTHe 0 yuMCTOM BeliecTBe W MpuUMecu. MaccoBas aons npumecu (w) B obpasie
rucxonHoro BemiectBa. OCHOBHOE BemeCTBO. Pacyer Macchl OCHOBHOTO BEIIECTBAa IO Macce
BEIIECTBA, COJEPIKAIIET0 OMPEAeIEHHYI0 MAaCCOBYIO JIONIO MIPUMECEI.

JloMalHuK SKCIIEPUMEHT:

1. 3yuenue cocTtaBa OBITOBBIX KYTMHAPHBIX M XO3SMCTBEHHBIX CMECEH M0 ITUKETKaM.



2. IlpuroroBieHue pacTBopa COJIM, pacyeT MacCOBOM JOJM PACTBOPEHHOIO BEIIECTBA U OIBITHI C
MOJIyYEHHBIM pacTBOpoM. 3- M3yueHume cocTaBa HEKOTOPHIX OBITOBBIX M (hapMaleBTUYECKHUX
MpenaparoB, COAEPKAIINUX ONMPEACICHHYIO JI0JII0 IPUMECEH, IO UX ITUKETKAM.

[Ipaktuueckass pabora 3- IlpuroromneHwe pacTBOpa ¢ 3aJaHHOM MAacCCOBOW JoJei
pacTBOPEHHOTO BEILIECTBA.

SBJiIeHus1, IPOUCXOASIINE C BelleCTBAMH

Paznenenne cmeceit. CriocoObl pas3aenieHHs cMeceid W OYMCTKa BelecTB. Hekotopwie
npocTeiie crnocoObl pa3ieleHusl CMecel: MpoCcenBaHue, pa3ieJieHle CMeCcel MOPOLIKOB Kene3a U
cepbl, OTCTaWBaHUE, JEKaHTalus, LeHTpUu(QyrupoBaHue, pas3ieieHHe C MOMOLIBIO JETUTENbHOMN
BOPOHKH, (uinbTpoBanue. OunsrpoBaHue B aboparopuu, ObITY M Ha mpousBoacTBe. IloHsATHe O
¢unsTpare.

Ancopbuus. Ilonstue o0 ancopOuum M ajncopbeHTax. AKTUBUPOBAHHBIM Yroib Kak

BOKHEUIINH aficOPOCHT. YCTPOIMCTBO MPOTHUBOTA3a.
JIMCTUAIMs, Wik neperonka. JuctTuuianus (meperonka) Kak MpoLecc BBIACICHUs BEIecTBa U3
KUAKOM cmecu. JlucTwinupoBaHHas Bojga M obnactu ee npuMeHeHus. Kpucramnuzauus uinu
BbimapuBaHue. Kpucramnmmsauus u  BblIapuBaHue B JabopaTopuu (KpUCTAIIM3aTOphl U
¢dapdopoBble yamiku sl BbimapuBaHusi) u npupone. Ileperonka HedTu. Hedrempomykrsl.
@pakMOHHAs EPErOHKa )KUIKOTO BO3AYXa.

XUMUYECKHE pEeaKIUH. YCIOBHUS MPOTEKAHHUS U MPEKpaIleHUs XUMHUYECKHX peakKlui.
XUMUYECKNE PEeaKIMK KaK IPOLECC NPEBPAILEHUS OHUX BELIECTB B ApyTHe. YCIOBUs IPOTEKAHUS
U IpeKpalieHus] XuMu4ecKkux peakuuid. ConpukoCHOBEHHE (KOHTAKT) BELLIECTB, HarpeBaHUe.
Karanuzatop. Maruburop. YnpasieHue peakusiMi FOpeHusl.

[Ipu3Hakyn xumuyeckux peakuuid. [IpH3HaKM XMMHYECKHX pEaKkIUil: MU3MEHEHUE IBETa,
o0Opa3oBaHME OCajKa, PacTBOPEHHUE IMOJIYYEHHOIO OCAaJKa, BbIJIEJICHUE ra3a, IOSBICHUE 3araxa,
BbIJIEJIEHUE UJTU TOIVIOLIEHUE TEIIOTHI.

JlomamHuii SKCIEPUMEHT;

1. Pa3nenenue cMecu Cyxoro MOJIOKa U pe4HOro mecka.
2. AncopO1yst akTUBUPOBAHHBIM YIJIEM KpPACSIIHUX BELIECTB MENCH-KOMIbI.
3. N3yueHue cocTaBa U MPUMEHEHUS CUHTETHUECKUX MOIOIIMX CPEACTB, COJIEPIKALINX IH3UMBI.

[Ipaktuyeckast pabora 4 (HOMalIHMNA HKCIIEPUMEHT). BbIpamuBaHue KpUCTAUIOB COJH. 5.
OuucTka moBapeHHOM coyn. 6 (ToMalHui skciepuMenT). Koppos3us MeTasnios.



