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1. Ilnanmpyemble pe3y/ibTaThbl OCBOCHHS Y4eOHOI0 MpeaMera
JInuHOCTHBIE pe3y/IbTaThI :

1) BociMTaHHE POCCUNCKOW TPakIaHCKOW HAEHTUYHOCTU: MAaTPUOTU3MA, YBAXKECHUS K
OtedecTBy, NpOLLIOE M HACTOsIIEE MHOIOHALMOHAIBHOrO Hapoaa Poccum; ocozHaHue cBoen
THUYECKOM NMPUHAJUIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIBTYpbl CBOETO Hapoa, CBOEro Kpasd,
OCHOB KYJIBTYpHOI'O Hacieaus HaponoB Poccuu u yesnoBedecTBa; yCBOCHUE I'yMaHUCTHUYECKHX,
JEMOKPAaTHYECKUX U TPAJNLUOHHBIX IEHHOCTEN MHOIOHAI[MOHAJIBLHOTO POCCUIMCKOTO OOIIECTBA;
BOCIIMTaHME YyBCTBA OTBETCTBEHHOCTH M J0Jra nepen Ponunoit;

2) ¢opMupOBaHUE OTBETCTBEHHOTO OTHOILIEHHS K YUYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH,
00y4arolMXCcsl K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHUBAalMM K OOY4YEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY M TOCTPOCHHIO NaJIbHEHIEH WHIMBHIYaTbHON TPacKTOpUHU
oOpa3oBaHMsl Ha 6a3e OPUEHTUPOBKH B MUpPE Ipodeccuii U npodeccnoHaIbHbIX MPEAIOUYTEHUH ¢
Y4ETOM YCTOMUYMBBIX TI03HABATEIbHBIX HHTEPECOB, a TaKXe Ha OCHOBE (popMupoBaHHA
YBa)KUTEIBHOTO OTHOILEHUS K TPYLY, Pa3BUTHS OIBITA Y4aCTUS B COLIMAILHO 3HAYMMOM TPYAC;

3) ¢opMupoBaHuE IEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILECTBEHHOM NMPAKTUKH, YUYUTHIBAIOILETO COLIMAIBLHOE, KYJIBTYPHOE,
A3BIKOBOE, JYXOBHOE MHOT00Opa3ue COBPEMEHHOIO MUPA;

4) dbopmMHpoBaHUE OCO3HAHHOIO, YBaXKUTEIBHOTO M JOOPOKENIATEIbHOIO OTHOILEHHS K
JPYroMy 4YeEJOBEKY, €ro MHEHHI0, MHPOBO33PEHHIO, KYIBTYpE, S3bIKY, BEpe, TIpakJaHCKOU
MO3ULUH, K UCTOPUH, KYIbTYpE, PEJIUTMH, TPAAULIMAM, sI3bIKaM, LIEHHOCTSAM Haponos Poccun n
HapoJI0B MHUpPA; FOTOBHOCTU U CIIOCOOHOCTH BECTU IUAJIOr C APYTUMU JIFOABMU U JOCTUTaTh B
HEM B3aMMOIIOHUMAaHUS;

5) ocBOEHHE COLMANBHBIX HOPM, IIPAaBUJI MOBEACHUS, POJIeH U GOPM COIMAIEHON JKU3HU
B Ipymnmax M cooOLIecTBax, BKJIOYas B3pOCIbIE U COLMAJIbHBIE COOOILIECTBA; Yy4acTHE B
IIKOJIFHOM CaMOYIIPABJICHUH W OONIECTBEHHON JKM3HU B Tpeeiax BO3PACTHBIX KOMIIETECHIIMNA C
YUETOM PErHOHAJIbHBIX, ITHOKYJIBTYPHBIX, COLIUMATBHBIX M SKOHOMUYECKHX 0COOEHHOCTEIH;

6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIETEHTHOCTH B PEILICHUH MOPaJIbHBIX IPOOIEM
Ha OCHOBE JINYHOCTHOTO BbIOOpa, ()OPMHUPOBAHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O
MIOBEJIEHUS, 0CO3HAHHOI'0 U OTBETCTBEHHOI'O0 OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKAM;

7) popMupoBaHHE€ KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE
CO CBEpCTHMKaMHM, JAETBMHU CTapllero M MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B IIpolecce
o0Opa3oBarenbHOM, 00IIEeCTBEHHO MOJIE3HOH, yueOHO-ICCIeI0BaTeNbCKOM, TBOPUECKON U APYTUX
BU/JIOB JIEATENBHOCTH;

8) popMupoBaHHEe LIEHHOCTH 310pPOBOT0 M 0€30MacHOro 00pasa )KU3HU; YCBOSHHUE MTPABUI
MHAVBUAYAJIbHOTO U KOJUIEKTMBHOTO O€30MacHOTO0 MOBEIEHUS B UYPE3BbIYAWHBIX CHUTYalLUsX,
YTPOXKAIOIIMX KU3HU U 30POBBIO JIOIEH;

9) ¢opmupoBaHHE OCHOB PKOJIOTMYECKON KYIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJOTMYECKOTO MBIIUICHUS, DPA3BUTHE OIBITA DSKOJOTMYECKHM OPUEHTHPOBAHHOU
pedIeKCUBHO-01IEHOUHOM U MPaKTUYECKOM IeATENbHOCTH B )KU3HEHHBIX CUTYaLUSX;

MeTtanpeaMeTHble pe3yibTaThl:

l)ymeHue camMOCTOATENBHO OIpPEAeNsATh eI CBOero oOydeHus, CTaBUTh U
dopmynupoBarh AJis ceOsl HOBbIE 3a/laud B yuyeOe M MO3HABaTeIbHOW JEsITeIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH IMO3HABATEILHOM JIESITENILHOCTH;

2)yMeHHE CaMOCTOSTENbHO IUIAHUPOBATh IYTH JOCTIKEHHUS Iefell, B TOM YHCie
aJbTepHATUBHBIE, 0CO3HAHHO BHIOMpPATh Hanbosee 3(h(HeKTUBHBIE CIIOCOOBI pelIeHNs YUeOHBIX U
MO3HABaTEIbHBIX 33/1a4;

3) yMeHue COOTHOCUTBH CBOM JEHCTBUS C IUIAHUPYEMBIMU PE3YJIBTaTaAMM, OCYLIECTBIISTh
KOHTPOJIb CBOEH JIEATENILHOCTH B MpOIEcCe JOCTHXKEHUS pe3ynbTara, ONpelesiTh CIIOCOOBI
JeMCcTBUI B paMKaX MpeAoKEeHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTUPOBATh CBOM JECUCTBUS B
COOTBETCTBUM C U3MEHSIOIIENCS CUTYalUEH;



4) yMeHHE OLICHMBATh IPABWIBHOCTH BBHIOJHEHUS Y4YeOHOH 3anad, COOCTBEHHBIC
BO3MOYKHOCTH €€ PELICHMUS;

5) BiageHUE OCHOBAMM CaMOKOHTpPOJS, CaMOOLIEHKHM, NPHUHATHA pELIEHUH U
OCYILIECTBJICHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOM M IMO3HABATEIILHON JESITEIbHOCTH;

6) yMEHHUE OmpeNeNsITh IMOHSATHS, CO37aBaTh OOOOIICHHS, YCTAHABIWBATH AHAJIOTHH,
KJIaccu(UIUPOBATh, CAMOCTOSTENIFHO BHIOMPATh OCHOBAHUS M KPUTEPHH JUIS KiIacCU(UKAIIHU,
YCTaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOMTH JIOTMYECKOE PACCYKICHHE,
YMO3aKJIIOueHHe (MHIYKTUBHOE, AEJyKTUBHOE U 110 aHAJIOTUH) U J1€J1aTh BHIBObI;

7) yMeHue co3jaBarb, IPUMEHATh M IPeoOpa30BbIBaTh 3HAKU U CHMBOJIBI, MOAEIU U
CXEMBI /ISl pellieHHs yUeOHbIX U M03HABATENbHbIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHue opraHu30BbIBaTh y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO AEATEIbHOCTb C
YUUTENEM U CBEPCTHUKAMH; pab0oTaTh MHIMBUAYAIBLHO U B TPYIIIE: HAXOAUTH 00IEe pelieHue 1
paspeniath KOHQIUKTHI HA OCHOBE COIVIACOBAHMS MO3UIIHMNA U ydeTa HHTEpECOB; (hopMynupoBarsb,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

10) yMeHHe OCO3HAHHO HMCIOJIb30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBUU C 3ajauci
KOMMYHUKAIIMH /7151 BBIPQKEHUSI CBOMX YYBCTB, MBICIICH W TOTPEOHOCTEW; TIAHHUPOBAHUS U
PEeryJsIiliuy CBOEH NEATENIbHOCTH; BJIAJICHUE YCTHOM M IHCbMEHHOM pPEYbI0, MOHOJIOTHYECKOU
KOHTEKCTHOU PEUBIO;

11) <¢dopmupoBaHne U pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIOJIb30BAHUS
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (manee — MKT kommereHuun); pa3Butue
MOTHBALlUM K OBJAQJACHUIO KYIBTYpOH AaKTHBHOIO IIOJIb30BAHUS CJIOBapsMU M APYTUMU
IIOMCKOBBIMH CHCTEMAaMU;

12) ¢opmupoBaHue U pa3BUTHE HKOJIOTMYECKOTO MBILIUICHUS, YMEHUE IPUMEHSATH €ro B
[I03HABATE€JIbHOW, KOMMYHUKATUBHOM, COLMAJbHOM NpPAaKTHUKE M  [podeccuoHaIbHOU
OpHUEHTAIUH.

IIpeamMeTHBIE pe3yJIbTATHI
BbInyCKHMK HAYy4YUTCS:

® XapaKTepu3OBaTb OCHOBHBIE METOAbl TO3HAHWS: HAONIOJeHWE, HW3MEpeHue,
OKCTIEPUMEHT;

® ONUCHIBaTh CBOICTBAa TBEPIBIX, JKUAKUX, Ia3000pa3HBbIX BEIIECTB, BBIACNAS HX
CYIIECTBEHHBIE TIPU3HAKH;

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX MOHATUH <«aTOM», «MOJEKYJIay,
«XUMMYECKUH 3IIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XMMHYECKAs PEaKIUs», UCIIONB3Ys 3HAKOBYIO CUCTEMY XHMHUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BELIECTB, MOCTOSHCTBAa COCTaBa,
aTOMHO-MOJIEKYIISIPHOH TeOpuH;
pa3nuyarh XUMUYECKHe U PU3HUUECKUe SIBICHUS;
Ha3bIBaTh XUMHUECKUE IIIEMEHTHI;
OIIPEETISTh COCTAaB BEIIECTB 10 UX (opMyrnam;
OTIPEJIeNIATh BAJIEHTHOCTH aTOMa JJIEMEHTa B COSMHEHUSX;
OTIpeNIeNIATh TUIl XMMUYECKHX pPeaKLuii;
Ha3bIBaTh NMPU3HAKH U YCIOBUS MPOTEKAHHUS XUMUUYECKUX PEAKIINA;
BBISBIISAITh MPU3HAKU, CBUIETENBCTBYIOIINE O MPOTEKAaHUHM XMMHUYECKOH peakiuu Npu
BBITOJIHEHUH XUMUYECKOTO OTIbITA;

® COCTaBIATH (POPMYIIbI OMHAPHBIX COETUHEHMUIA;
COCTaBIJISITh YPaBHEHHUS XUMUYECKIX PEaKIINH;
coOmroarh rpaBuiia 6e30MacHoi paboThI IIPH MPOBEIEHUH OIBITOB;
H0JIH30BATHCS 1a00paTOPHBIM 00OPYIOBAaHUEM U MOCYNOH;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BEILIECTB;



¢ BBIYHUCIATH MAaCCOBYIO JOJIIO XUMHUYCCKOT'O 3JICMCHTA 110 (bopMyne COCAUHCHUA,

® BBHIUUCIATH KOJIMYECTBO, 0OBEM MIJIM MAcCy BEIeCTBa MO KOJIMYECTBY, 00BEMY, Macce
peareHTOB UM MPOIYKTOB PEaKIUH;

® XapaKTepu30BaTh GU3NICCKUE U XUMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOpOaa
Y BOJIOPOJIa;

® [0Jy4arb, COOMPATh KUCIOPO U BOIOPOI;

® pAacCIIO3HABaTh OIBITHBIM IIyTEM ra3000pa3HbIe BELIECTBA: KUCIOPO/, BOIOPOL;

® pPAacKpbIBaTh CMBICI 3aKOHAa ABOTaJpO;
PacKpbIBaTh CMBICII TOHITHH «TETIOBON A(PPEKT peaKIm», «MOJISIPHBIA 00BEM»;
XapaKTepu30BaTh (PU3MUECKUE U XMMHUECKHE CBOMCTBA BOJIBI;
PacKpbIBaTh CMBICI IOHSTHUS «PACTBOPY;
BBIYHCIISITH MACCOBYIO JIOJIFO pPACTBOPEHHOTO BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C ONPEACIICHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBA,
Ha3bIBaTb COCAMHCHUA U3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCILICCTB,

® XapakTepu3oBaTh (U3MUECKHE ¥ XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB: OKCUOB, KHUCIIOT, OCHOBaHUH, COJIEC;

® ONpenemsATh MPUHAIICKHOCTD BEIIECTB K ONPEICICHHOMY KJIacCy COSAMHEHU;

® COCTaBIATH (HOPMYITBI HEOPTAHUUYECKUX COCTUHEHHUI U3YICHHBIX KIIACCOB;

® [IPOBOAMTL OIIBITBI, IOATBCPKAAOIINC XUMHUYCCKUC CBOICTBa HU3YUYCHHBIX KJIaCCOB
HCOPTaHNYCCKUX BCIUICCTB,

® pacro3HaBaTh OIBITHBIM IYTEM pPAcCTBOPOB KHUCIOT U IIENoYel MO H3MEHEHHIO
OKpPacKH MHIUKATOPA;

® XAapaKTCPU30BATb B3AUMOCBA3b MCKAY KiIaCCaMU HCOPTaHNUYCCKUX COGHHHCHHﬁ;

e packpsiBarhk cMbicha [lepuonnueckoro 3akona J[.M. Menaeneesa;

e OOBICHATH (U3MUYECKUI CMBICI AarOMHOTO (TIOPSAKOBOTO) HOMEpPAa XUMHUYECKOTO
3JIeMEHTa, HOMEPOB TPYIIHI U Nepuoja B nepuoanueckoit cucreme /.M. Menneneena;

e O0OBACHITH 3aKOHOMCPHOCTH H3MCHCHHA CTPOCHUSA ATOMOB, CBOMCTB JJIEMEHTOB B
npeaciax MaJbiX NCPUOAOB U INIABHBIX ITOATPYIIII;

® XapaKTepHu30BaTh XUMUYECKHE AIEMEHTHI (0T BOIOpOJA A0 KajbI[Us) HA OCHOBE UX
MOJIOXKEeHUs B mepuoandeckoit cucreme J{.M. MeHaeneeBa u 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

® COCTaBJIATH CXEMbI CTPOCHHUA aTOMOB IICPBBIX 20 2J1eMEHTOB HepI/IOI[I/I‘-IGCKOI\/’I CHUCTCMBI
J.. MeHneneena;

® pacKphIBaTh CMbICI MOHIATHI: «XUMUYECKAs CBA3bY, «3JEKTPOOTPULIATEILHOCTDY;

® XapaKTepu30BaTh 3aBUCHUMOCTb  (U3MUECKMX CBOWCTB  BEIIECTB OT THUIMA
KPUCTAJUIMYECKON PELIETKY;

® ONpeneNsaTh BUJI XUMUYECKOM CBSI3U B HEOPTAaHUUECKUX COCUHEHUSX;

e u300pakaTh CXEMbl CTPOCHHUS MOJEKYNl BEIIeCTB, OOpPa30BAHHBIX Pa3HBIMU BHJIAMU
XUMUYECKHUX CBSI3EH;

® DPACKpPbIBATb CMBICII IIOHATHH «HUOH», «KaTHuoH», «aHUOH», OIICKTPOJIUTHI»,
CHEDJIEKTPOJIUTBI», «IIIEKTPOIUTHUECCKAST TUCCOIHAIUS», KOKUCITUTENbY, «CTENEHb OKUCICHUS
«BOCCTAaHOBUTENbY», OKUCIECHUEY, «BOCCTAHOBICHUEY;

® ONpeNeNsaTh CTENEHb OKUCICHHUS aTOMa DJIEMEHTA B COCIMHEHUH,

® DPACKpPbIBATb CMBICJI TCOPUU 3H€KTp0J’IHTH‘I€CKOﬁ Jucconualnm,

® COCTaBJATh YPABHEHUS JEKTPOIUTUUECKON TUCCOLMALINA KUCIIOT, IIEJIOUEH, COJeH;

e OOBICHATH CYIIHOCTh TIpOIecCa DIEKTPOIUTHUECKON AUCCOIMAMA W PEaKIuil
HMOHHOTO OOMEHa,

® COCTAaBJIATH IMOJIHBIC U COKPAIICHHBIC HOHHBIC YPAaBHCHUSA PEAKIIUN O6MeHa;

® OMpeAeNsTh BO3SMOXKHOCTh POTEKAaHUS peaKlnii HOHHOTO OOMEHa;

® IIPOBOAWTEL PCAKIUU, ITOATBEPIKAAOIIC KadeCTBEHHEBII COCTaB Pa3IMYHBIX BCIICCTB,

® ONpenemsiTh OKUCIUTETh U BOCCTAHOBUTEID;



® COCTAaBJISATh YPAaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINN;

e Ha3bIBaTh (PAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKON peakluy;

® KJIACCU(PHUIMPOBATh XUMUYECKHE PEAKIMH [0 PA3JIMYHBIM ITPU3HAKAM;

® XapaKTEpHU30BaThb B3aHMOCBSA3b MEXKIY COCTaBOM, CTPOEHHEM M CBONCTBAMHU
HEMETAJJIOB;

® TPOBOJIUTH OIBITHI MO TOJYYEHHIO, COOMPAHUIO U W3YYCHHIO XUMHYECKHUX CBOMCTB
ra3o00pa3HbIX BEILECTB: YIJIEKUCIIOrO ra3a, aMMHaKa,

® Ppacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIVIEKUCIBIN Ia3 U aMMHUAK;

® XapaKTEpHU30BaThb B3aHMOCBSA3b MEXKIY COCTaBOM, CTPOCHHMEM M CBONCTBaAMU
METaJJIOB;

e Ha3blBaTb OPraHMYECKUE BelllecTBA M0 MX (opMyne: MeTaH, 3TaH, ITUJIIEH, METAHOI,
9TaHOJ, NIULEPHUH, YKCYCHas KHUCIJIOTa, aMUHOYKCYCHasi KHUCJIOTa, CTE€apuHOBas KHCIIOTA,
OJIEMHOBAsI KUCIIOTA, ITIIOK034;

® OLICHUBATh BIIMSHUE XUMHUYECKOIO 3arps3HEHUS OKPYXKaloIleW Cpelbl Ha OpPraHu3M
YEJIOBEKA;

® TPaMOTHO OOpalaThcs ¢ BEIIECTBAMU B ITIOBCEIHEBHOM KU3HU

® OMpeAensTh BO3MOXKHOCTb IPOTEKaHMsI PpPEaKIUl HEKOTOPBIX IMPEACTaBUTENEH
OpraHMYECKHX BEIIECTB C KMUCIOPOJIOM, BOJOPOJOM, METAJIJIAMH, OCHOBAHUSIMU, FAJIOT€HAMHU.

BhINyCKHMK MOJYYUT BO3MOKHOCTH HAYUYMThCS:

® BBIIBUraTh U IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XWMHUYECKHUX CBOMCTBAX
BEIIECTB HAa OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMUYECKUE PEAKIUH,
0 XapaKTepe U MPOAYKTAX PA3IMYHBIX XUMUUYECKUX PEAKIUI;

® XapaKTepu30BaTh BEIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBaM, YCTaHAaBJIUBATh
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapPAKTCPHUCTUKAMH BCUICCTBA,

® COCTaBISATh MOJIKYJISIPHBIC U TIOJHBIC HOHHBIE YPABHEHHUS O COKPAIIEHHBIM MOHHBIM
YpaBHEHUSIM;

¢ [IPpOrHO3UPOBATH CIIOCOOHOCTD BCIIIECTBaA IIPOABJIATH OKHUCJINTCIIBHBIC niin
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYETOM CTEIECHEW OKHCIICHHS 3JIEMEHTOB, BXOMSIIUX B €0
COCTaB;

® COCTaBJIATH YpaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIINX IIOCJIE€0BATCIIBHOCTHU
npeBpameHHﬁ HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;

® BBIJBUTaTh U MPOBEPITh HKCIEPUMEHTAIBHO THIOTE3bl O PE3YyJbTaTax BO3IAEHCTBUSA
pa3INyYHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKON PeaKinu;

® JCIIOJIB30BaTh HpI/IO6p€TeHHBIe SHAaHUA JJIA OKOJIOTMYCCKU I'PaMOTHOI'O0 IOBEACHHA B
OKPYKAIOILIEH CPEeNE;

® UCMOJb30BaTh MPUOOPETEHHBIE KITFOUEBHIE KOMIETCHIIUU MPH BBIMOJIHEHUU MPOEKTOB
U y4yeOHO-HMCCNIeOBaTeNIbCKUX 3aJad 10 HW3YYEHHI0 CBOMCTB, CIIOCOOOB TMOJNy4yeHUS U
pacno3HaBaHMs BEIIECTB;

¢ O00BEKTHUBHO OIICHUBATh MH(GOPMAIIMIO O BEHIECTBAX U XUMUUYECKUX MPOIIeCccax;

® KPUTUYECKH OTHOCUTBCS K TICEBJOHAy4YHOM WH(MOpPMAINK, HEI00pOCOBECTHON
peKJiame B cpeicTBax MaccoBOM MHpopMaluu;

® OCO3HaBaTh 3HAYEHUWE TEOPETUUECKUX 3HAHUW MO0 XUMHUU Uil TMPAKTHUYECKOU
JIeATETbHOCTH YEJIOBEKA;

® (CO3J1aBaTb MOACIIM MW CXEMBI JIA PCIICHUA yT—Ie6HI)IX W II03HABAaTCJIBbHBLIX 3a/a4,
MOHUMAaTh HEOOXOTUMOCTb COONIOACHUS] NPEANUCAHUM, NpeAsiaraéMbIX B HHCTPYKLHAX I10
MCIIOJTb30BaHUIO JICKAPCTB, CPENICTB OBITOBOM XMUMUHU U JIP.
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2. Copep:xaHue y4eOHOT0 mpeaMeTa
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IMpeamer xumuu. XuMHUs — 4aCTh €CTECTBO3HAHUS. B3aMMOOTHOIEHUS YETIOBEKA U
okpyxatoiiero Mupa. [Ipenmer xumuu. @usndeckue Tena v Bemecrra. CBOMCTBA BEIIECTB.
[TpuMmeHeHre BeleCTB Ha OCHOBE UX CBOMCTB.

Ha0Jiro1eHne 1 3KCIIEPUMEHT KaK MeTOAbI M3Yy4YEeHHUsI eCTeCTBO3HAHUSA H

xuMuu. HabmoieHue kak OCHOBHOM METO/ IT03HAaHUS OKPYKAOILEro Mupa. ¥ clioBus
npoBeaeHus HaOmoaeHus. [ unore3a. DxkcnepumeHT. BeiBoa. Ctpoenue miamenu. Jlaboparopust
U 000py/IOBaHHE.

MopenupoBanue. Mojenb, MoaenupoBanue. OcOOEHHOCTH MOJEIMPOBaHUS B reorpaduu,
¢usuke, Ouonoruu. Mozaenu B 6nonoruu. Mynsoxku. Mozgenu B pusuke. DnekrpodopHas
MmamuHa. ['eorpadudeckue Mozenu. XuMHUUYECKHE MOJIETH: PEIMETHbIE (MOAEIU aToMa,
MOJIEKYJI, XUMUYECKHUX U IPOMBIIIEHHBIX IPOU3BOACTB), 3HAKOBBIE, NI CUMBOJIbHBIE
(CUMBOJIBI JIEMEHTOB, (POPMYJIBI BELIECTB, YPABHEHUSI PEAKIIUH).

XuMuyeckue 3HaKU U GopMyJIbl. XUMUYECKUN MIEMEHT. XUMHUYECKUe 3HaKku. 1x
o0o3HavyeHue, Mpou3HolIeHne. Xumudeckue Gopmysl BemecTs. [IpocTrie u ciioxHbIe
BemecTBa. Muaekcol u koagduurenTsl. KauecTBeHHBIN U KOJMYECTBEHHBINH COCTaB BELIECTBA.
Xumus 1 pu3uKa. YHUBEPCATbHBIN XapaKTep MOJIOKEHUN MOJIEKYISIPHO-KMHETUYECKOM
teopun. [loHaTus «arom», «Monekynay, «uon». Crpoenue BeuiectBa. Kpucrannuueckoe
cocrosiHue BemiecTBa. Kpucramueckue pemeTky TBepabix BeuiecTs. Auddysus. bpoyHosckoe
JBUKEHME. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

ArperaTHble cOCTOsSIHUS BemiecTB. [[oHsATHE 00 arperaTHOM COCTOSIHUU BEIIECTBA.
dusnuecKkne U XUMUYECKHe SBJICHUs. [ a3000pa3Hbie, )KUAKHE U TBepAbIe BeulecTBa. AMOp(HbIe
BEILECTBA.

Xumus u reorpapus. CtpoeHue 3eMiu: sipo, MaHTHs, Kopa. Jlutochepa. Munepainsl u
rOpHBIEC OPOAbl. MarMaTuueckue u ocaoyHble (HEOpraHu4eckue U OpraHuuecKue, B TOM YHCIie
Y TOPIOYHE) TIOPOJIBI.

Xumus v 0M0J10rusi. XUMUYECKHI COCTaB KMBOM KJIETKU: HeOpraHudeckue (Boaa u
MUHEpPAJIBHBIE COJIN) U OpraHruyeckue (OeIKu, )KUPBL, yIIIeBO/bl, BATAMUHBI) BEIIECTBA.
buonoruueckas poib BoJibl B )KuBOil kiieTke. @orocunTtes. Xnopodmi. buonoruueckoe
3HAaYCHHE )KUPOB, OCIKOB, 3PUPHBIX Macell, YTICBOJOB U BUTAMUHOB IS KU3HEIEATSITLHOCTH
OpraHU3MOB.

KadecTrBenHnble peaknuu B xuMuu. KauectBeHHble peakuny. Pacrio3naBaHue BeIecTB ¢
MIOMOUIbIO KAYECTBEHHBIX peakluil. AHATUTUYECKUN curHai. OnpenensieMoe BEECTBO U
pEeaKkTUB Ha HETo.

JleMoHCTpanuu

Konnekuust pa3iauyuHbIX IpeaMeToB Uil GpoTorpaduil NpeMeTOB U3 aTIOMUHUS IS
WUTIOCTPALM UIEN «CBOMCTBA — IIPUMEHEHHED.

YuebHoe 000pyI0BaHKE, UCTIOIB3YEMOE Ha YpOKax GU3UKHU, OMOJIOTHUH, T€OTrpaPUu U XUMHUH.
OnexTpodopHas MamuHa B AercTBun. I'eorpadguueckue monenu (riodyc, kapTa).
buonoruueckue monenu (MyJsiKu OPraHOB U CUCTEM OPraHOB PACTEHUM, )KMUBOTHBIX U
yenoBeka). Puzndeckre 1 XUMHUECKUE MOJIEM aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAIIIMUECKUX
pEILIETOK.

OObeMHbIE U MIAPOCTEPAKHEBBIE MOJIENN BOJIbI, YTIIEKUCIOI0 U CEPHUCTOTO Ta30B, METaHA.
OO0pa3ibl TBEPABIX BEIIECTB KPUCTAIIUNYECKOTO CTPOEHUSI. Moenn KpUCTATUTMUYECKUX PELIETOK.
Bopa B Tpex arperaTHbIX coCTOSIHUAX. KONIEKIHMs KpUCTAIUIMYECKUX U aMOP(HBIX BEIIECTB U
U3 U3 HUX.

Kounnexuust MuHepanos (J1a3ypuT, KOPYH/, XaJIbKOMHUPHUT, (QIFOOPUT, TAIIUT).

Konnekuust ropHbIx mopoJ (TpaHuT, pa3indHble GOPMBbI KaJlbLIUTA — MEJI, MPaMop, U3BECTHSK).
Kosnexmust roprounx uckomnaeMsix (HeTh, KAMEHHBIN YTOJIb, CIIAHIIBI, TOP)).
JleMOHCTpallMOHHBIE IKCTIEPUMEHTBI

Hayunoe nHaGmonienue u ero onucanue. M3yuenue cTpoeHus miaMeHH.

CnupToBast SKCTpaKkus XJI0pohHIia U3 3€J1eHbIX JUCTHEB PACTCHUIA.

«IlepenuBanue» yrJIEKUCIIOTO ra3a B CTakaH Ha YPaBHOBEILIEHHBIX BECaXx.
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KauecTBeHHas peakius Ha KUCIOPOSI.

KauecTBeHHast peakius Ha yIJIEKUCIIbIN Ta3.

JlaGopaTopHbIe ONbITHI

PacnpocTpanenue 3amaxa 0€KOJI0HA, AYXOB WIH JIe30J0paHTa Kak mnporecc 1uddy3uu.
HaGmronenne 6poyHOBCKOTO JIBHKEHUST YACTUUYEK YEPHOU TYIIU IO MUKPOCKOIIOM.
Huddy3us nepManranara Kajausi B BOJIHOM pacTBOpe

Oo6HapyxeHre d3pUPHBIX Macell B aleIbCHHOBON KOPOUKE.

W3ydeHue rpaHuTa ¢ MOMOIIBIO YBEIMYUTEIBHOTO CTEKIIA.

Ornpezenenne cofep>kanusi BOJIbI B PACTCHUHU.

OO6HapyxeHue Maciia B CEMeHax MOJICOJIHEYHUKA U TPELIKOro opexa.

OGHapyxeHue KpaxMaja B MIIEHUYHOU MYKE.

BzaumopeiicTBie ackopOMHOBOI KUCIOTHI ¢ HOJ0M (orpeneneHue ButaMmuaa C B pa3iMuHbIX
COKax).

. HpOIIYBaHI/Ie BBIJIBIXa€MOI'O BO3JyXa 4Y€PE3 N3BCCTKOBYIO BOAY.

JlomaniHue onbIThI

H3rorosieHue Moaenel MOJIEKYJI XMMUUYECKUX BEILECTB U3 IUIACTUIIMHA.

Huddysus caxapa B Boje.

OnbITHI C MyCTOM 3aKPBITOH MIACTUKOBON OYTHUIKOH.

B3aumonelictBue ackopOMHOBOM KUCIIOTHI ¢ HOJI0M (onpezaeneHue BuTamMuHa C B pa3Iu4HbIX
COKax)

OGHapykeHue KpaxMaja B IPOJYKTaxX MUTaHUSI.

IIpakTnyeckue padoThl

3HaKOMCTBO C JabopaTOpHBIM 000pynoBanueM. [IpaBuiia TeXHUKN 0€301MacCHOCTH.
Habmroienue 3a ropsiieit cBedoil. Y cTpoicTBO U paboTa CIUPTOBKHU.

MartemaTuka B XMMHH.

OTHocHuTe/IbHbIC AaTOMHASI M MOJIEKYIsipHasi Maccbl. OTHOCUTEIIbHAS aTOMHAs Macca
aneMeHTa. MonekynsapHas Macca. OnpezesnieHne OTHOCUTEIbHOW aTOMHOM MacChl XUMUYECKUX
sneMeHToB 1o Tabnuue . . MenneneeBa. HaxoxxieHre OTHOCUTEIBHOM MOJIEKYJISIPHOM Macchl
1o (hopmyJie BeniecTBa Kak CyMMbI OTHOCHUTEIIBHBIX aTOMHBIX Macc, COCTABIISIOUINX BEIIECTBO
XUMHYECKHX DJIEMEHTOB.

MaccoBasi 10151 31eMeHTA B CJI0KHOM BemlecTBe. [[oHATHE 0 MaccOBOM J01€ XUMUYECKOTO
sneMeHTa (W) B CIIOKHOM BEIIECTBE U €€ pacueT 1o Gopmyie BemecTBa. Haxoxaenue hpopmysbt
BEIIECTBA 10 3HAYEHUSIM MACCOBBIX J10JIel 00pa3yIoIIMX €ro 3JEMEHTOB .

Yucrele BemecTBa U cMmecu. Ynctele BeniecTBa. CmecH. I'eTeporeHHbIe 1 TOMOTEHHBIE CMECH.
["a3000pa3Hble (BO3IyX, IPUPOIHBIN ra3), Kuakue (HedTh), TBepAble CMeCH (TOpHBIE IOPOJIbI,
KyJIMHapHbIE CMECH M CUHTETUYECKHE MOIOIIIE CPECTBA).

Oo6bemHas 10441 ra3a B cMecu. Onpesenenne o0beMHO# 1011 ra3a (¢p) B cMecu. CocraB
aTMOC(epHOro BO3AyXa U MPUPOAHOro rasa. Pacuer oobema /10711 raza B CMECH 110 €ro 00beMy U
Haobopor. [Tousarue o ITJIK.

MaccoBas 10,111 BemecTBa B pacTBope. MaccoBas 1051 BelectBa (W) B pacTBoOpe.
Konnentpanus. PactBoputens u pacTBOpeHHOE BelecTBO. PacyeT Macchl pacTBOPEHHOTO
BELIECTBA [10 MAcCe PacTBOpa U MacCOBOM J10JI€ paCTBOPEHHOTIO BEILIECTBA.

MaccoBas n0Jis1 npumeceii. [Torstue o unctom BeniecTse U npuMecu. Maccosast 10715
npumect (W) B oOpasiie ucxoaHoro Bemiectsa. OCHOBHOE BeIllecTBO. PacueT Macchl OCHOBHOTO
BEIIEeCTBa 10 Macce BEILIECTBA, COAEPIKAILErO ONPEEIEHHYI0 MAaCCOBYIO 100 IIpUMECEH.
JdemMoHcTpanuu

Konnekuust pa3iauuHbIX BUIOB MpamMopa 1 U3/euil U3 Hero.

CMech peuHOro 1 caxapHOTo IecKa U UX pa3/IelIcHHE.

Konnekuust HedpTu 1 HEPTENPOTYKTOB.

Kounexmust GbITOBBIX cMece.

Junarpamma coctaBa aTMOC(EpHOro BO31yXa.

Jnarpamma coctaBa pupOJHOTO rasa.
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Konnexkuust «MuHepaibl 1 TOPHBIE TOPOABIY.

JlomalniHue onbITHI

N3yueHne cocraBa HEKOTOPBIX OBITOBBIX U (hapMalleBTUYECKHX MPENapaToB, COACPIKAIINX
OTIPEICTICHHYIO JIOJIO TIPUMECEH.

IIpakTuyeckne padboThl

[IpuroroBieHue pacTBopa ¢ 3aJJaHHOH MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA.

SIBJIeHMs1, IPOUCXOSIIIME € BelleCTBAMM.

Paznenenue cmeceii. CriocoObI pa3zienenust cMeceil 1 ouncTka Beniects. Hekoropsie
IpOCTENIINE CIIOCO0BI Pa3/IeIeHUs] CMECe: IpoCerBaHKE, pa3/iesieHe CMecell TIOPOIIKOB
JKeJe3a v Cepbl, OTCTauBaHKe, ACKaHTAIM, HEHTPU(YTUpOBaHHUE, Pa3/ICICHUE C TOMOIIBIO
JeUTEeNbHON BOPOHKH, QpuiibTpoBaHue. duinbTpoBanue B 1abopatopuu, ObITY U Ha
npousBojcTse. [lonarue o punptpare. Ancopbums. Ilonstre 06 ancopbunu u agcopOeHTax.
AKTUBHPOBAHHBIN yroJib KaK BAXKHEUIINN acopOeHT. Y CTporcTBO MpoTtuBoraza. Crocoosl
OUYUCTKHU BOJBI.

JucTHIAIUs, WK Neperonka. J(uctmunsinus (meperouka) Kak nmpolece Bble/IeHHs BELeCTBa
U3 )KUJIKOW cMecH. JIMCTHIUMpOoBaHHas BOAA U 00JIaCTH €€ MPUMEHEHHS.

Kpucrannuzanus wim Beinapuanue. Kpuctamumsanus v BeIapuBaHKUE B 1a00paTopuu
(kpucTamum3aTopsl U GpaphopoBHIC YAIIKU JJISI BBITAPUBAHUS) U TIPUPOJIC.

[Teperonka Hedrtu. Hedrenponykrsl. @pakunoHHas IeperoHKa KUAKOro BO3ayXa.
XuMHYecKHe peaKu. Y cJI0BHUs NPOTEeKAHUS U NPEeKPALIEHUS XUMHYECKUX

peakuuii. XMMHUYECKHE PEaKIIMU KaK MIPOLecC NPeBpalleHHs] OJTHUX BEIIECTB B JIpyTHUe.
VYcnoBus NpoTeKaHus U NPEKpalIeHUs] XUMUYECKUX peakiuil. ConpuKOCHOBEHUE (KOHTAKT)
BellecTB, HarpeBanue. Katanuzatop. MHruburop. YnpasineHue peakiiusaMu rOpeHusl.
IIpu3Haku XuMHYeCKHX peakuui. [Ipu3Haky XuMUYECKUX peaknii: U3MEHEHUE LIBETA,
o0pa3oBaHue 0CaKa, pACTBOPEHHUE MOJIyUEHHOI'O 0Ca/IKa, BbIJICIEHUE ra3a, OsIBICHUE 3araxa,
BbIJIEJICHUE WUJIHU MOIJIOIIEHUE TEIIOTHI.

JdeMoHcTpamun

OunpTp HlotTa. Boponka broxnepa. YcraHoBka /Uit GUIBTPOBAHUS 110/ BAKYYMOM.
PecniupaTtopHble MacKu ¥ MapJsieBble MOBA3KH.

[IpoTuBoOras u ero ycTpomcrso.

Komnexuust «HedTs 11 HehTEnpoIyKThI».

JleMOHCTpPAILlMOHHBIE IKCIIEPUMEHTBI

Pa3nienenne cMecu MOpoOLIKa CEPBI U KEJIE3HBIX OMUIIOK.

Pa3znenenue cMecu mopoika cepbl U recka.

Pa3nenenue cMecu BOJIbl U PACTUTEIBHOIO MACIIa C IOMOIIBIO IETUTEIbHON BOPOHKH.
[TonryueHue AMCTUIUIMPOBAHHOM BOJIbI C TOMOUIBIO JIA0OPATOPHOM YCTAHOBKH ISl IEPETOHKU
KUJKOCTEH.

Pa3znenenue cMecu nepManraHara u AMXpoMara Kajiaus ciocoOOM KpHCTaJTU3ALINH.
B3anmoaeicTBue Kene3HbIX OMUIIOK U MOPOILKa Cepbl IPU HarpEeBaHUU.

[Tomy4yeHue yriekucaoro ra3za B3auMoICMCTBUEM MpaMopa ¢ KUCIOTOM U 0OHapyKEHHUE €Tro C
IIOMOUIBIO U3BECTKOBOM BOJIBI.

Karanutuueckoe pazioxkeHue nepokcuia Bogopoaa (karanuszatop — nuokcua Maprasia (1V)).
OO6HapyXeHue pacTBOpa LIETOUYH ¢ IOMOIIBIO0 HHIUKATOPA.

B3aumopeiicTBue pacTBopa repMaHranara Kajius U pacTBOpa AUXpoMaTa Kajlus ¢ pacCTBOPOM
cyib(uTa HaTPHsL.

10.B3anmMoelicTBIEe pacTBOpa MEpMaHTaHaTa KaJlnsl ¢ aCKOPOMHOBOM KHCIOTOM.
B3aumoneiicTBue Xaopuaa xeesa ¢ )KeJITON KPOBSIHOM CONbIO ¥ TUAPOKCUAOM HaTpUS.
Bzaumopeiicteue ruapoxcuaa xenesa (I1) ¢ pactBopoM consiHOM KUCTOTHI.
JlabopaTopHbIe ONbITHI

AncopOuus KyKypy3HbIMU NTAJIOUKaMH ITApOB MaXy4uX BEILECTB.

JdomanHue onbITHI



Pazngenenue cmecu CYXOro MOJIOKa U pC€YHOTI'O IMECKa.

2. WsroroBiieHue MapJeBbIX MOBSI30K KaK CPeICTBAa MHANBUAYAIBHOM 3alIUThI B IEPUOJT AITUAEMUN
rpunmna. OTcTanBaHue B3BECH MOPOLIKA JUIsl YUCTKH MOCY/IBI B BOJIC U €€ ICKAHTAIHS.
3. AncopOuusi akTHBUPOBAHHBIM YTJIEM KPacsIKX BEIIECTB NENCH-KOJbI. ACopOLus
KYKYPY3HBIMH MAJIOYKaMH MAPOB IMaXy4YUX BEIIECTB.
4., QOuwucrka BOJBI.
5. UsroroBnenune caMoJeNbHOTO OTHETYIIUTEIIS.
6. IlpuroroBieHue TMMOHA/A.
IIpakTnyeckue padoTnl
1. BeolpamuBanue KpUCTAJUIOB COJU (JIOMAIHUN SKCIIEPUMEHT).
2. OuucTKa NOBapEHHOU COJIH.
3. H3yuenue nporiecca KOPpO3UHU Kelesa.
Paccka3pbl 10 XUMHUH.
Yuyenuueckasi KoHpepeHIUs. «Bpiaronmecs pycckue yueHble-XUMUKI.
Konkypc coodmennii yyamuxcs. «Moe Tr00MM0e XUMHYECKOE BEIIECTBOY» (OTKPBITHE,
MOJIyYeHUE U 3HAUCHUE).
Konkypc yyeHnyeckux npoekToB. KOHKYpC MOCBSIIEH N3Y4EHUIO XUMUYECKUX PEAKIIHH.
3. Temarnveckoe IUIAHHPOBAHHE C YKA3AHHEM KOJHUYECTBA YaCOB, OTBOAMMbIX HA OCBOEHHE
Kaxa0ii Tembl (CoaepxkaHue H3yuyaeMoe Ha KaX/A0OM YPOKe 0TPaKeHO B pasjee Ne 2
«Copnep:xanue» padoyeii mporpamMmbi)
Ne Tema ypoka 11
1 Broausiit UOT. Xumust kak yacte ectecTBO3HaHus. [Ipenmer
XUMUH. 1
2 Habumronenuns u s3kCnepuMeHT Kak METO/Ibl U3yUeHUs
€CTECTBO3HAHUS U XUMHHU 1
3 [TpakTrueckas padota Nel « 3HaKOMCTBO € 1a00OPATOPHBIM 1
obopynoBanuem». MOT.
4 MopenupoBanue 1
5 XUMHUYECKUE 3HAKU U (POPMYIIbI 2
6 Xumus u pusnka 1
7 ArperaTHoe COCTOSIHUE BEIECTB. 1
8 Xumus u reorpadus 1
9 Xumusi ¥ OUOJIOTHS 1
10 KauecTBeHHbIE peakllMi B XUMUHU 1
MaTtemMaTHKa U XUMUS 9
11 OTHocUTEIbHBIE aTOMHAS M MOJIEKYJISIpHAsi MacChl 1
12 Brluncienne OTHOCUTENPHON aTOMHOW U MOJIEKYJIIPHON MacChl 1
13 MaccoBas 10J1g 3JIEMEHTA B CJI0’KHOM BEIIIECTBE 1
14 YucThle BENECTBA U CMECH 1
15 O6beMHas 710715 Ta3a B CMeCH 1
16-17 | MaccoBas nois BelecTBa B pacTBope. Pemenue 3agau 2
18-19 | MaccoBas nois npumeceid. Perienne 3amaq 2
SBJieHMsA, IPOUCXO/sIIIME C BellleCTBAMM 9
20-21 | PasneneHue cMecen. 3
22 JuCTUIIAmus. 1
23-24 | XuMudeckue peakuuu. Y CIOBHs MPOTEKAHUs U MPEKPaLCHHs
XUMHYECKHUX PEaKIUii 3
25-26 | Ilpu3Haku XMMHYECKUX peaKklIun 2




Paccka3bel mo XuMuu 5

27-28 | Beimaromnmecs y4eHbIE XUMUKH 1

29 Moe 11001UMO€e XUMHUYECKOE BELIECTBO 1

30 XUMHUYECKUE Peakinu 1

31-32 | Obobmaroiee MOBTOpEHNE 1

33-34 | UTOroBslil TECT U €0 aHAIIN3 1
HToro
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