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Pabouas mporpamma rno XuMuu 8 Kjiacc
«XuMud B 3ajJlavax " YIPaKHCHUAX))
IlosicHuTeIbLHAA 3aNMUCKA.

CoBpeMeHHBIH cTaHnapT coAepKaHus 00pa3oBaHUs 10 XUMHU PEIyCMaTPUBAET CO3/IaHUE YCIOBUN IS
JOCTHKEHUS! YUaIllUMUCS CIEAYIOIUX Lelel: OCBOCHHE OCHOBHBIX IIOHATHH U 3aKOHOB XMMMU; OBJIa/ICHUE
YMEHUSMH MPOU3BOJUTH PACYETHI HA OCHOBE XUMUYECKUX (POPMYJT BEIIECTB M YPABHEHUN XUMUYECKUX
peaKIMii; pa3BUTHE TIO3HABATENIbHBIX MHTEPECOB U MHTEIUIEKTYalbHbBIX CIIOCOOHOCTEH B IIpoliecce MPOBEICHHS
XUMHUYECKOT0 SKCIIEPHUMEHTA, CAMOCTOSATEIILHOTO MTPHUOOPETEHUS 3HAHUH B COOTBETCTBUH C BO3HUKAIOIIUMU
KU3HEHHBIMU [TOTPEOHOCTAMU; IPUMEHEHHNE NOJYUESHHBIX 3HAaHUNA M YMEHUH I PELICHUs IPAKTUYECKUX
3aJa4 B MIOBCEIHEBHOW )KM3HM; BOCIIUTAHHE OTHOIICHHUS K XMMUHU KaK K OTHOMY U3 (hyHJaMEHTAIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U HJIEMEHTY O0I11e4eIOBEYECKON KYJIbTYPHI.

Pemenuie 3a1a4 ¥ BBINONHEHNE YIIPAKHEHUH 3aHUMAET B XUMUYECKOM 00pa30BaHUU BAXKHOE MECTO, TaK
KaK 3TO OAMH W3 MPHUEMOB O00Yy4YEHUs, MOCPEACTBOM KOTOpOro oOecrieunBaercst Oojiee ri1yOOKOe U TOJHOE
yCBOEHHE y4eOHOro MaTepuaina mo XUMuu. UToObl HAyYUThCS XUMHUHU, U3YYEHHE TEOPETUYECKOTO MaTepuasa
AOJDKHO COYETAaTbCd C CHUCTCMATUYCCKHM HCIOJB30BAHUCM PCHICHUA PAa3IMYHBIX 3a4da4 W BbBIIOJHCHUSA
YIPaXHEHU I

Pemenne 3agay W BBINOJHEHUE YIMPaKHEHUN CONEHUCTBYET KOHKPETHU3AllMM M YIPOUYCHHUIO 3HAHUM,
Pa3BUBACT HABBIKU CaMOCTOSITEIILHON pa6OTI)I, CIIY)XKUT 3aKpCIUICHUIO B IIaMATH Y4YallUXCAd XHUMHYCCKUX
3aKOHOB, TEOPUH M BaXKHEUIINX TMOHATHH. BbIoNHEeHWE 3aJad U YOPaKHEHUH paclupser Kpyrosop
ydamuxcs, MO3BOJIACT YCTAaHABJIMBATDL CBA3U MCXKIY SBJICHUAMU, MCKIAY HpI/I‘-IPIHOfI H CJICACTBHUEM, Pa3BUBACT
YMEHHE MBICIUTh JIOTHUECKH, BOCIHTHIBAET BOJIO K MPEOJONICHUIO TPYAHOCTEH. YMeHue pemaTh 3a7aud,
BBIIIOJHATE YIPAXHCHUA ABJIACTCA OIAHHUM U3 oKa3areliel YPOBHA pa3dBUTHUA XHUMHUYCCKOI'O MbBIIIJIICHHA
y4yanmxcs, TTyOuHbI YCBOSHHS UMH Y4€OHOTO MaTepHuaa.

[IporpaMma 31eKTUBHOTO Kypca «XHUMHs B 3a7jauax U YIpaKHEHUSX» MpeAHa3HaueHa [T ydarmxces 8
KJIacCOB 00I11e00pa30BaTebHON IIKONBI. B MIKOJIBHON TporpaMMe CyIIeCTBYET SIMH30AWYECKOe BKIIOYCHHE
pacyUeTHBIX 33J1a4 B CTPYKTYPY YPOKa, UYTO CHUKAET TUIAKTUYECKYIO POJIb KOJIMUYECTBEHHBIX 3aKOHOMEPHOCTEH,
U MOXCT HNPHUBECTU K IMOBCPXHOCTHBIM MNPCACTABICHUAM Yy YydallUXCAd O XMMU3ME IIPOLECCCOB B IIPHUPOAC,
TEXHHKE M BBI3BaTh 3aTPYAHEHHUS B JalbHEWIIeM u3ydyeHUH XUMUHU. Co3HATENbHOE M3yYEHHE OCHOB XUMUU
HEMBICIIUMO O€3 IOHHMAaHUS KOJIWYECTBEHHON CTOPOHBI XMMHUYCCKUX ITPOLECCOB. Peanmaunﬂ mporpaMmaI
OCYIIIECTBIISIETCS HA OCHOBE MEXIPEAMETHBIX CBS3€ XUMUU C MAaTEMaTUKOH, PU3NKO B 00beMe 34 yacoB.

OOydeHre 1O MPOrpaMMe 3JICKTUBHOTO Kypca IMMOMOKET YUYaIlUMCS OCYIIECTBHTH BBIOOp Mpoduiis st
MoCNeAyomero oO0y4eHus B CTapUIMX Kiaccax, a YYUTETI0 JacT BpeMsl AJs 3aKperyieHHs MPOrpaMMHBIX
HABBIKOB U yMeHI/Iﬁ 10 XUMHUH.

Leas kypca: co3aaTh yCIOBUS s peau3aliii MUHUMYyMa CTaHAapTa CoJAepXKaHus 00pa3oBaHMs 3a Kype
OCHOBHO IIKOJIBI; 0TpabOTaTh HABBIKU PEIlIEHUs 3ajad U MOArOTOBUTH IIKOJIBHUKOB K OoJiee TITy0oKOMYy
OCBOCHMIO XMMUU B CTapIIMUX KIlaccax.

OcHoBHbIE 32124H:

- obecrieyeHre IIKOJIbHUKOB OCHOBHOM U TJIaBHOM TeopeTHueckoi HHpopMaiueii;

- 0TpaboTaTh HABBIKU PEIICHUS MIPOCTEHIINX 3a/1a4;

- Ha4aTb (POPMHUPOBATH CBSI3b MEXKAY TEOPETUUECKUMHU M MPAKTUUECKUMH 3HAHUSIMU yJaIUXCs;

- IOATOTOBHUTH HEOOXOAUMYIO 0a3y [l pelIeHUs pa3IUYHbIX TUIIOB 337a4 B CTAPIIMX KJIACCaX.
ConeprkaHue COOTBETCTBYET MUHUMAJIbHBIM TPEOOBaHUAM CTaHAapTa 00pa30BaHUs, a TAKKE COACPIKUT

HEKOTOPBI MaTepHall 1o yriayoJieHHIO Kypca XMMUU B 8 Ki1acce, Ha KOTOPBIH cieyeT 0OpaTUTh BHUMaHUE /IS
YCHELIHOT0 U3y4eHus Aajiee (KpUCTAIIOTUAPATHL, Pa3IMuHbIe CIOCOOBI BBIPaXKEHHS COCTaBa pacTBOPA,



pa3IUYHbBIE CIIOCOOBI MPUTOTOBIICHUS HEOOXOAUMOTO PacTBOPa; KaueCTBEHHbIE peakinn). Kaxxaas tema



COJIEPKUT HEOOJBILION TEOPETUUECKHI MaTepHall, a IIaBHOE — OOJIBIIIOE KOJIMYECTBO PA3IMUHBIX 3a7a4. JTO
HE0O0X0oauMO 17151 (GOPMHUPOBAHMS M Pa3BUTHS HaBBIKOB aHAJIM3a, CPAaBHEHHMS, 0000IIEHNs, cCaMOaHaIN3a U
CaMOKOHTPOJIS, YMEHHI YCTaHABJIUBATh MPUUUHHO — CJIECTBEHHBIE CBSA3H MEXAY PA3IUYHBIMU (DaKTaMH,
YMEHUH Je1aTh BBIBOJIbI, OTCTaWBaTh CBOIO TOUKY 3peHus. [IpogoskuTebHOCTH Kypca 34 yaca B 80B u
MpeJiroiaraeT M3y4eHre ero B TeueHue Bcero rojia no 1 yacy B Henento, 68 4 B 8a U MpeanoiaraeT u3yyeHue
€ro B TEUEHHUE BCETO rojia Mo 2 yaca B HEJEIIIO.

I/I3yquHe XHAMHUH B 8 KJ1acce HaIpaBJICHO Ha JOCTUKCHUEC O6y‘-IaIOH_II/IMI/IC}I JIMYHOCTHBIX, METAITPEAMETHBIX U

MPEMETHBIX Pe3yIbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJbTATBI

JIMgHOCTHBIE pe3yabTaThl OCBOCHUS IPOTPAMMBI OCHOBHOTO 001I1eT0 00pa30BaHMs JOCTHTAIOTCS B XO/1€
o0yuYeHUs] XUMUU B €IMHCTBE y4eOHOI U BOCTIMTATENbHOMN AesTenbHOoCTH OpraHu3alii B COOTBETCTBUH C
TPaJMLIUOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U 1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
o0IIecTBe MpaBUjIaMHU U HOPMaMH MOBEJCHHUS M CITOCOOCTBYIOT MPOLIECCaM CaMOMO3HAHUS, CAMOPA3BUTHUS U
COLIMATTU3AIMH 00YYarOIIUXCSI.

JIndHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYecKOro BOCIIMTAHUSA

1) UEHHOCTHOrO OTHOIICHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACIIEAMIO,
MOHUMAaHHUS 3HAYEHUS] XUMUYECKON HAYKH B KH3HH COBPEMEHHOT0 00IIeCTBa, CIOCOOHOCTH BIIAIETh
JIOCTOBEPHOI MH(OpMaLIKEH O MePeIOBbIX JOCTIKEHUSIX U OTKPBITUSX MUPOBOM M OT€UECTBEHHON XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

I'paxxmaHCcKOro BOCIMTAHUA

2) MMpeACTaBJICHUS O COIIUAJIBHBIX HOPMaX U NMpaBWIaxX MEKINIHOCTHBIX OTHOIIICHUI B KOJIJICKTHUBCEC,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIeI0BATENBCKON, TBOPYECKOH 1
JPYTUX BUJIAX JIE€ATEIbHOCTH; TOTOBHOCTHU K Pa3HOOOPa3HO COBMECTHOM €ATENbHOCTH MPH BBIITOJIHEHUN
y4eOHBIX, TO3HABATENILHBIX 33]1a4, BBITIOJIHEHNH XUMUUECKUX IKCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX POEKTOB,
CTPECMJICHHS K B3aMMOIIOHUMAHUIO U B3aAUMOIIOMOIIM B ITPOLECCE 3TON y‘Iﬁ6HOfI ACATECIBbHOCTH, TOTOBHOCTH
OLICHUBATh cBOE IMOBCACHUC U MOCTYIIKHU CBOUX TOBapHHICI)'I C IMO3UIIUX HPABCTBCHHLIX U IMPABOBLIX HOPM C

y‘IéTOM OCO3HaHMHA HOCHGI[CTBI/Iﬁ NOCTYIIKOB;

[{eHHOCTH HAYYHOI'0 O3HAHUA

3) MHPOBO33PEHUECKHUX MPEACTABICHHI O BEIIECTBE U XUMHUECKOU PEAKIIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIMX OCHOBY JJISI IOHUMAaHUSI CYIITHOCTH HAYYHON
KapTUHBI MHUPA; MIPEACTABICHIH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS35X YEJIOBEKA C
HIPUPOJHOU CPENOH, O POJIM XMMUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mno3HaBaTEILHBIX MOTHBOB, HAMPABIIEHHBIX HA MOJYyYE€HNE HOBBIX 3HAHUMN TT0 XUMHUHU, HEOOXOIUMBIX JIJIs
00bsICHEHHsI HAOJII01aeMBbIX MIPOIIECCOB U SIBJICHUII;

5) mo3HaBaTENbHOW, MHGOPMAIIMOHHON U YNTATEIHCKON KyJIbTYPHhl, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHOMN
paboThI C Y4EOHBIMH TEKCTAMHU, CIIPABOYHON JTUTEPATYPOH, TOCTYIMTHBIMA TEXHUYECKUMU CPEJICTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHH;

6) wuHTEepeca K OOYYCHHMIO M TO3HAHUIO, TIOO03HATEIHLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHON M UCCIENOBATEILCKON IEATEIHHOCTH, K OCO3HAHHOMY BHIOODY

HaNpaBJIEHHOCTH U YPOBHS 00Y4eHUs B JallbHEHIIEM;

®opMupoBaHNs KYJIbTYPbI 310POBbS
7) OCO3HaHUS LIEHHOCTH XHM3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3710pPOBBIO, YCTAHOBKH HA 370POBBIN

06p3.3 JKHN3HH, OCO3HAHUA HOCJ'ICI[CTBI/Iﬁ W HCTIPpUATHA BPCAHBIX IIPUBBIYCK (yHOTpe6HCHI/I$[ AJIKOI'0JIsA,



HAapKOTHKOB, KypeHI/ISI), HeO6XO,[[I/IMOCTI/I CO6J'IIOI[CHI/I$I npaBuUJI 0e30macHOCTH npu 06paH_[eHI/II/I C XUMHNYCCKHNMH

BCIICCTBAMU B 6I:ITy n peaHLHOfI JKHN3HH,

TpyaoBoro BocniuTanus
8) uHTEpeca K MPakTUUECKOMY U3yUeHHUI0 podecCuil U Tpyia pa3InyHOro pojia, yBaKEHUE K TPYAY U

pe3ysbTaTaM TPyJI0BOH JAESITEILHOCTH, B TOM YHCIIC HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA HHIMBHUIYAILHON TPACKTOPUH TIPOIOJDKEHUS 00pa30BaHuUs C YIETOM JINIHOCTHBIX
HWHTEPECOB M CITOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIeNTHOU MpodeCcCHOHATBHON

JEATEILHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTD aJIalITUPOBATHCS B MPO(ECCUOHAIBHON CpeJe;

IKOJIOrHY€eCKOr0 BOCIIHTAHUSA

9) sKoJIOrMYecKH 11eJecOo00pa3HOro OTHOLIEHHUS K IPUPO/IE KaK UCTOUHUKY XKU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHUS, IOHUMaHMs IEHHOCTHU 37J0pOBOr0 U 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOILEHUS K
COOCTBEHHOMY (PM3MUECKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHUS IICHHOCTH COOJIOICHHSI TPaBUII O€3011aCHOTO
NOBEJCHHUS IIpU paboTe ¢ BELECTBAMHU, A TAKKE B CUTYALUAX, YTPOXKAIOIIMX 340POBBIO U KU3HH JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHUSA, NI0Jy4aeMble IIPU U3YYE€HUN XUMUU, IJIs peLeHNUs 3aa4, CBI3aHHBIX C
OKpY>Karollel MpUpOIHON cpeoii, MOBBIILIEHHUS YPOBHS 3KOJIOIMYECKON KYJIbTYphl, OCO3HAHHUS II100aIbHOTO
XapakTepa 3KOJIOTHUECKUX Ipo0sIeM U IyTel UX pelleHHsl TOCPEICTBOM METOJI0B XUMHUU;

11) 5KOJIOrMYECKOro MBIIIJICHHUS, YMEHHUS! PyKOBOJICTBOBATHCS UM B IIO3HABATEIbHON, KOMMYHUKAaTHUBHOW U

COLIMAIbHON MPAKTHKE.
METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX Pe3yJbTaTOB BBIACISAIOT 3HAYMMEBIE Uil (POPMHUPOBAHUS MUPOBO33PECHUS
o0IIeHay4YHbIe IOHATHS (3aKOH, TEOpHsl, IPUHLIUI, THIIOTE3a, (PaKT, CUCTEMA, IPOIIECC, SKCIIEPUMEHT U 1Ip.),
KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX IIPEAMETaX U IMO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX
peaMeToB (pOPMUPOBATh NPECTABICHUE O IEJIOCTHOM HaydHOI KapTHHE MHpa, U YHUBEpCaIbHbIE YUeOHbIE
neiicTBus (MO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISATUBHBIE), KOTOPbIE 00€CTIeYHBAIOT (POPMHUPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO Y4eOHOH e TeIbHOCTH.

MertamnpeameTHble pe3yabTaThl OCBOSHHS 00pa30BaTEIbHOM TPOrpaMMBbl [0 XUMHUH OTPAXKAIOT OBJIAZICHUE

YHHUBCPCAJIbHBIMHA ITIO3HABATCIIbHBIMHA I[€I>'ICTBH$[MH, B TOM YHCJIC:

Ba30oBbIMH JIOTHYeCKUMH AeiCTBUSIMH

1) yMeHueMm HCIoib30BaTh NPUEMBI JTOTMYECKOTO MBIIIIEHUS IPU OCBOCHUU 3HAHUI: PACKPHIBATh CMBICIT
XMMUYECKUX MMOHATHUH (BBIICIATH UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATh B3AaUMOCBS3b C JPYTUMHU
MOHSATHSIMHU), UCIIOIH30BATh MOHATHS JJIs1 OOBSCHEHUS OTACIBHBIX (DAKTOB U SIBIICHHI; BEIONPATH OCHOBAHUS U
KpUTEpUU JJIs KJIacCU(PUKAIIMM XMMHUUYECKHUX BEIIECTB M XUMUYECKHUX PEaKIIMii; yCTaHaBIUBATh MPUYMHHO-
CJICZICTBEHHBIE CBSA3M MEXy OObEKTaMU U3YUEHUs; CTPOUTH JOTMYECKHE PACCYXKIEHHs (MHyKTUBHBIE,
JIeTyKTUBHBIE, IO AHAJIOTUH); 1€TIaTh BHIBOIbI U 3aKJIIOUEHUS;

2) yMeHHEM NPUMEHSATH B IIPOLECCE TIO3HAHMS OHATUS (IIPEMETHBIE U METANPEIMETHBIE), CHMBOJIMUECKHUE
(3HAKOBBIE) MOJEIIH, UCTIOJIb3YEMbIE B XMMHUH, ITPE0OPa30BHIBATH MIMPOKO MPUMEHSIEMBIE B XUMHUN MOJETIbHbIE
NPECTAaBICHNS — XUMHWYECKHI 3HaK (CHMBOJI 3JIEMEHTa), XUMHUYecKasi popMysa U ypaBHEHNE XUMHUYECKON
pEaKIMK — MPHU PEIIeHUH y4eOHO-II03HABATENIbHBIX 33/1a4; C y4ETOM ITUX MOJIENIbHBIX NIPEICTABICHUN BBISBIIATH
U XapaKTepHU30BaTh CYLIECTBEHHBIE PU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUECKUX BEILECTB U XUMUUECKUX
peaKIuii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUYNHHOCIIEICTBEHHBIE CBSI3U U IIPOTUBOPEUNS B H3Y4aEMBIX
IIpoLeccax U SIBICHUAX; peularaTb KpUTEPUN JJIS BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEN M TPOTUBOPEUHIA;
CaMOCTOSITETILHO BBIOMPATh CIIOCO0 perieHns yueOHoi 3aauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHNS,

BI:I6I/IpaTI> Hauboee HOI[XOI[HH.IHIZ C yLIéTOM CaMOCTOATCJIIbHO BBIACICHHBIX KpI/ITepI/IeB);

Ba3zoBbpIMHE HcCiIe0BATEILCKHMH JeHCTBUAMHA
3) yMEHHEM HCIIOIb30BaTh MMOCTABIICHHBIE BOMIPOCHI B KAUECTBE HHCTPYMEHTA MTO3HAHUS, & TAK)KE B KAYECTBE



OCHOBBI [ ()OPMHUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CY)KICHHUI;

4) mpuobpeTeHne onbiTa Mo MIAHUPOBAHUIO, OPTaHU3ALIUN U IPOBEICHUIO YUEHUYECKUX IKCIIEPUMEHTOB:
yYMEHHE Ha0JII0aTh 3a XOJIOM IPOIIecca, CAMOCTOATEIEHO MPOTHO3UPOBATH €T0 PE3yNIbTaT, (POPMYIHPOBATH
000011IeHNs U BBIBOJIBI TIO pE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEAOBAHUSA, COCTABIIATH OTYET O MPOICTaHHOMN

pabore;

PaboToii ¢ nnopmanueit

5) yMeHueM BBIOMpATh, aHATH3UPOBATH U MHTECPIPETUPOBATH MH(DOPMAIUIO PA3IMIHBIX BUIOB U (GopMm
IpPE/ICTAaBICHUS, MOMYyYaeMyl0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO
CozlepKaHus, CIIpaBOYHbIE MOcoOusi, pecypchl VMHTepHEeTa); KpUTHYECKH OLIEHHBATh IPOTHBOPEUYHBYIO U
HEJ0CTOBEPHYIO HH()OPMAIIHIO;

6) yMEHHEM MPUMEHSTH Pa3IMYHbIC METO/IbI U 3aIIPOCHI IIPH MOKUCKE U 0TOOpe HHDOpMAIHK U
COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJIHEHHSI YUCOHBIX M ITO3HABATENBHBIX 3a/1a4 ONPEIeIEHHOTO
THUIA; MPUOOPETEHUE OIbITA B 00JIACTH UCTIOJIb30BaHUs HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA,
OBJIaJICHUE KyJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM; CAMOCTOSATENLHO BEIOMpATh
onTHMalIbHYI0 (hopMy mpenacraBieHus HHOOPMALUK U WILTIOCTPUPOBATH peIllacMble 3a/1a4i HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, Ipyrumu opmamu rpaduku ¥ UX KOMOWHAIMSAMU;

7) yMeHHEeM UCTOIb30BaTh U aHAIM3UPOBATH B MPOLIECCE YIEOHOM 1 UCCIIEI0BATEIHCKOM AeSTENbHOCTH
MH(OPMALIUIO O BIUSHUN MPOMBIIIJICHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY’KaIoLIen
MIPUPOJHON Cpenbl;

YHHBepCcAJTBLHBIMH KOMMYHUKATHBHBIMH J1€iiCTBUSIMH

8) ymMeHueMm 3ajaBaTh BONPOCH! (B X0OJ€ AMAIOra /UM JUCKYCCUN) 10 CYIIECTBY 00CYX/1aeMON TEMBI,
(bOpMyIHPOBATH CBOM MPEJIOKESHUS OTHOCUTEIHHO BBITIOJTHEHHS TIPEIOKEHHON 3a/1a49H;

9) mpuoOpeTeHue OIbITa MPE3EHTAIMN PE3YIbTATOB BHITOJHEHUS XMMUYECKOT0 SKCIIEpHIMEHTa (JJa00paTOpPHOTO
OIIBITa, TAOOPATOPHOI PabOTHI MO MCCIIETIOBAHUIO CBOMCTB BEUIECTB, Y4€OHOTO IPOEKTA);

10) 3amHTEpPECOBAaHHOCTH B COBMECTHOMN CO CBEPCTHHKAMU ITO3HABATEIHHOM U MCCIIEJOBATEILCKOM
JESITeTbHOCTHU TPU PEIICHUH BO3HUKAIOIIUX MPo0IeM Ha OCHOBE yuéTa OOUIMX HHTEPECOB U COTTIACOBAHMUS
no3unuit (00cyxneHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBbI», KOOPINHAILINS COBMECTHBIX JICHCTBHIA,

OIMpCACICHNEC KPUTCPUCB 10 OLICHKC Ka4CCTBa BBITIOJIHEHHOM pa6OTLI u I[p.);

YHUBepcaJIbHBIMH PeryJsiTHBHbIMU e CTBUAMHI

11)yMeHHeM caMOCTOSITENIBHO ONPEAEIATh LEIH e TeNbHOCTH, IIIAHUPOBaTh, OCYILECTBIATh, KOHTPOJIUPOBATH
U TIPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIESITENbHOCTD, BBHIOUPATh Hanbosiee 3 QeKTUBHBIE CLIOCOOBI
pernieHus yuyeOHBIX M O3HABATENIFHBIX 33]1a4, CAMOCTOSTEIHHO COCTABIATH HIIH KOPPEKTUPOBATH MPEATI0KESHHBIN
QJITOPUTM JIEHCTBUI NPH BBITIOJIHEHUH 3aJaHU C yUETOM MOJIy4YeHHs] HOBBIX 3HAaHUH 00 M3y4aeMbIX 00bEKTax —
BEIIECTBAaX U PEAKIMAX; OLICHUBATh COOTBETCTBUE MOJYYEHHOIO PE3YJIbTaTa 3asBJICHHON 1IeIH;

12) ymeHHeM UCTIOIB30BaTh H AHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aIaHUH.
HNPEIMETHBIE PE3YJIbTATHI

B cocraBe npeIMETHBIX pe3yabTaTOB 10 OCBOEHHIO 0053aTEIbHOIO COAEPAKAHUS, YCTAHOBIIEHHOTO IaHHOM
IPUMEPHON pabodeil mporpaMMoii, BELAEISIOT: OCBOCHHBIE 00YJaIOUIMMHUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JeUCTBUH, cienupuueckue Ui NpeAMETHON 001acTu «XUMHUA», BUABI JESTEILHOCTH MO IMOJIyYE€HHIO HOBOTO
3HaHUs1, €r0 UHTEPIPETALUH, IPe0OPa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyalUsX.

[IpenmeTHsble pe3yabTaThl OTPAXKAIOT C(POPMUPOBAHHOCTD y O0YUAIOIUXCS CIEAYIOIINUX YMEHUM:

1) packpwisams cmbici OCHOBHBIX XUMHUYECKUX MOHATUIL: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IPOCTOE
BEIIECTBO, CJI0KHOE BELIECTBO, CMECh (OIHOPOHAs U HEOJHOPOHAs), BAJIECHTHOCTb, OTHOCUTEIIbHASI aTOMHAsL U

MOJICKYJIAIpHaA MaccCa, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIAApHAA MacCa, MaCCOBas A0JIs1 XUMHUYCCKOI'O 2JICMCHTA B



COEIMHEHHH, MOJISIPHBIN 00BbEM, OKCHJI, KUCIIO0Ta, OCHOBAHUE, COJIb, 3JIEKTPOOTPHUIIATEILHOCTh, CTENIEHb
OKHCJICHUS, XUMUYECKas peakuus, Kiaccuukanus peakyil: peakliuu COeMHEHNUs, peaKIIMU Pa3I0KEeHHs,
peaxIyy 3aMelleHHs, peakiui 00MeHa, IK30- U SHAOTCPMHUUECKUE PEAKIINHU; TEIUIOBOU APEKT peakiuu; sapo
aToMa, AJIEKTPOHHBIN CJI0H aToMa, aTOMHasi OpOUTAaJIb, PaluyC aTOMa, XUMHUUECKasi CBS3b, MOJSIpHAs U
HENoJIsipHAast KOBAJICHTHAS CBS3b, NOHHAS CBS3b, MOH, KATHOH, aHWOH, PACTBOP, MAaCCOBAsl 10JIsl BEIIECTBA
(TIporteHTHAsT KOHIICHTpAIUs1) B PACTBOPE;

2) unnmocmpupoéams B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. I1. 1) ¥ IPUMEHSTH 3TH MOHITHUS TIPU
OIKCAaHUU BEIECTB U UX MPEBPAIICHUN;

3) ucnonvzosams XUMUYECKYIO CHMBOJIUKY JJISl COCTABJICHUS (JOPMYJI BEIIECTB U YPABHEHUI XUMUYECKHX
peaKuuii;

4) onpeodensimb BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTETIEHb OKUCIICHUS SJIEMEHTOB B
OMHApHBIX COSAMHEHUSAX; IPUHAJICKHOCTh BEUIECTB K ONpPeAeIEHHOMY KJIacCy COeAMHEHUH 1o popmynam; BUA
XUMHYECKOH CBsI3U (KOBAJICHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCTUHEHUSIX;

5) packpvisams cmuica lepuogmueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPHPOBATH IIOHUMaHUE
MEPUOTUYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX 3JIEMEHTOB OT UX NosiokeHus B [lepuonudeckoii cucreme;
3aKOHOB COXPaHEHHS MAcChl BEIIECTB, TOCTOSTHCTBA COCTAaBa, aTOMHO-MOJICKYJIIPHOTO YUEHHUs, 3aKOHA
ABorajzipo; OnMChIBaTh M XapaKTepu30BaTh TabIn4yHyto hopmy [lepuoandeckoii CUCTEMBI XUMHUYECKUX
3JIEMEHTOB: pa3InyaTh HOHATHS «IJIaBHAs noArpynmna (A-rpymnmna)» u «mnobdouHas noarpymnmna (b- rpynmna)»,
MaJible U OOJIbIINE TIEPHO/IbI; COOTHOCUTH 0003HAYeHHUsI, KOTOpBIe UMetoTcs B Tabnuie «[lepuonnyeckas cucrema
XUMUYecKHX 3eMeHToB J. 1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHUECKUX
AIIEMEHTOB (COCTaB M 3apsill si/ipa, 00IIee YUCIIO ISKTPOHOB U PACIIPECIICHHE HX 110 AJIEKTPOHHBIM CJI0SIM);

6) Kraccuguyuposamv XUMUYIECKHE dJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA; XUMUYECKHUE peaKkiu (TI0 YUCITy
Y COCTaBY YYacCTBYIOILIMX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY d(h(heKTy);

7) xapaxmepuzosamv (onucvieams) o0NIHE XUMHUECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPIK/1asi OMTMCaHNE IPUMEPAMH MOJIEKYJISIPHBIX yPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIni;

8) npoenozuposams CBOWCTBA BEIIECTB B 3aBUCIMOCTH OT X Ka4€CTBEHHOTO COCTABa; BO3MOKHOCTH
NPOTEKAHUSI XUMUYECKUX PEBPALICHUN B PA3IMYHBIX YCIOBHUSX;

9) 6viuUCAAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO i MOJIIPHYEO MAacChl BELIECTB; MAaCCOBYIO JIOJTF0 XUMHUYECKOTO
areMeHTa o GopMyJsie COSMHEHHS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKOHN peaKiuu;

10) npumensims OCHOBHBIE OTIEPAIIMH MBICITHTEIBHON AEATEIEHOCTH — aHAIIM3 U CUHTE3, CPABHEHHE,
00001IeHNe, CUCTEMATHU3AIINIO, KIIACCH(HUKAINIO, BHISBIICHHE MPUUYNHHO-CIICICTBEHHBIX CBS3EH — IS U3yUEHUS
CBOMCTB BELIECTB U XUMHUECKUX PEaKLIMii; €CTECTBEHHO-HAYUHbIE METO bl MO3HAHUS — HAOJI0/IEHHE,
H3MEpeHHe, MOJICIUPOBAHHUE, IKCIEPUMEHT (peasibHbI U MBICICHHBIN);

11)cnedosams npaBuaam Mojib30BaHUsl XUMUYECKOM MOCY10H 1 1a00paTOpHBIM 000PYAOBAHUEM, & TAKKE
MpaBIJIaM OOPAIEHHS C BEMIECTBAMH B COOTBETCTBUH C MHCTPYKIUSMH TI0 BHITIOJTHEHHIO Ta00PAaTOPHBIX
XUMHYECKUX OIMBITOB TI0 TIOTYYSHHUIO ¥ COOMPaHHIO Ta3000pa3HbIX BEIIECTB (BOJOPO/Ia M KUCIOPO/a),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEIETEHHON MACCOBOM IOJIEN PACTBOPEHHOTO BENIECTBA; TUIAHUPOBATh U
MPOBOAUTH XMMHUYECKHE IKCIIEPUMEHTBI IO PACIIO3HABAHUIO PACTBOPOB IIENOUYEH U KMCIOT C IOMOILBIO

MHAMKATOPOB (JIAKMYC, PeHOAPTaTenH, METUIOPAHXK U JIp.)



Conep:xkanue nporpaMmbl
Tema 1.I1lepBoHauabHBIE XUMUYECKUE MTOHSITHUA.

3HaAKOMCTBO C neJsIMU M 3a1a4aMi Kypca, €ro CTPYKTypOﬁ. OCHOBHBIE 3TaIlbl B HUCTOpHUHU
Pa3BUTHUA XUMUHU.

Xumuaeckas (bopMyna BCIIECTBA . CBO6OI[HBI€ aTOMBI, IIPOCTHIC U CIIOKHBIC BCIICCTBA.
XuMmudeckue (bOpMy.]'IBI, HHACKC, KOB(l)(bI/IHI/IeHT. OTHOCuTENNbHAS aTOMHAs Macca XMMHYECKOTO
anemenTa. OTHOCHTEIIHHAS MOJICKYJIsIpHas Macca.

Tema 2. KomuecTBEeHHBIE OTHOIICHHUS B XUMUH

MaccoBast 101151 aseMeHTa B coequHeHnu. Yucno ABoraapo. Konnuectso Beniecrsa. Moiib.
MonsipHast macca. MossipHbIi 00beM ra3000pa3HbIX BemiecTB. KpaTHble e TMHUIBI U3MEPEHUs
KOJIMYECTBA BEUIECTBA — MIJIJTMMOJIb U KHJIOMOJIb, MAJUTUMOJISIPHBIA ¥ KHJIOMOJISIPHBIA 00HEMBI
ra3zoo0pa3HbIx BemlecTB. [moTHOCTS BemiecTBa. PacuetHble 3anaun. PacueTsl konnuecTBa
BELIECTBA €r0 Macchl U 00beMa, MJIOTHOCTH U OTHOCUTENIbHOM IJIOTHOCTH ra3oB. Beruncienus,
CBSA3aHHBIE C TIOCTOSIHHOW ABOTajipo.

Jlemoncmpayuu. HexkoTopble METAIIIBI U HEMETAJIIBI KOJIMYECTBOM BelecTBa 1 Moib
ModsipHbIi 00beM Ta3000pa3HBIX BEIIECTB.

YpaBHEHUS XUMUYECKUX PEAKLIUI

Tunel xumMuueckux peakuuid. [Ipocreiiine ypaBHeHUsE XUMUYECKUX peakuuil. MicxonHbie
BEIIECTBA, MPOIYKTHI Peakuu, KodQPHUIHEHT, HHEeKC. 3aKOH COXPaHEHHS Macc.
Jemoncmpayuu. T'operne maraus u pocdopa. BzanmoaelicTBre CONSTHON KUCIOTHI C MPaMOPOM
i menom. [Tomyuenue ruapokcuna menu(ll).Bzaumoneiicreue oxcuaa meau(1l) ¢ ceproit
KHCIIOTOM Npu HarpeBaHuu. BzaumonelicTBue pa30aBIeHHBIX KUCIOT C METAJIJIaMH.
Pacuernble 3a1aun. MaccoBble 10U XUMUUYECKUX 3JIEMEHTOB B COeIMHEHUX, OmpeneneHue
XUMHUYECKOH (hOpMYJIbl BEIIECTBA IO JAHHBIM O €0 KOJIMYECTBEHHOM COCTAaBeE.
KonuuectBennsiit coctaB cmeceil. KonmnuecTBeHHbIN cocTaB pacTBopoB. CMelIMBaHue
pactBopoB. KoHlienTpanus Bemiectsa B pactBope. Pa3nenenue cMmecei.

Jlemoncmpayus. 3HakOMCTBO ¢ 00pa3IiaMH BELECTB Pa3HbIX KJIACCOB.

VYpaBHEHHsI XUMHUYECKUX PEAKLIUN C YYaCTHEM BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKOMN
XUMUHU. Y paBHEHUS B MOJIEKYJSIPHOM U HOHHOM Bue. ['eHeTnyeckas cBs3b. KauecTBeHHBIE
peakuu Ha MPOCTENIINE NOHBI. PacdyeTsl, CBA3aHHBIE C HCIIOJIb30BAHUEM IOHATHS «IOJISD).
MognsipHast KOHLIEHTPALMs BEIIECTBA B PaCTBOPE.

Hrorosas npoBepka 3HaHUI



YyeoHo-TeMaTHYeCKHIl IJIaH

KanengapHo — reMaTnyeckuii mjiaH

Tema Kox-Bo

Ne 4aco

B
ypoka
1. Beenenue 1

2. Xumuueckue GopMyIibl BEIIECTB 1

3. [Ipoctsl € u cnoxkuble BemiecTBa. CBOOOIHBIC aTOMBI 1

4. Xumnaeckasi popmyiia, HHAEKC, KOAPPHUITUEHT 1

5. OTtHocuTenbHAs aTOMHAs Macca 1

6. OTHOCuUTENBHAs MOJIEKYJISIpHAs Macca 1

7. MaccoBas o515t 2IeMeHTa B COeIMHEHU U 1

8-9. | KomnuecTBo BelecTBa 2
10-11. | Pemenue 3aganuii. 2
12-13. | MonsipHblii 00beM Tra3za 2

14. | OTHOCHUTENBHAS MJIOTHOCTH Ta3a 1

15. | Pemenne koMOMHMPOBAHHBIX 3a/1a4 1

16. OCHOBHBIE THITBI XUMUYECKUX PEAKITHI 1

17. | CocraBieHue NpoCTEUIINX YpaBHEHUNH XUMUUECKUX 1

peaKuuu.

18. | PactBopumocTs. PacTBOpBL. 1
19-20. | Pa3Hble criocoObl BBIpaXKeHUsI COCTaBa pacTBOpa 2
21-22. | PaznuuHbIe ACHCTBUSA C pacTBOpamu (pa30aBiieHUE, 2

yrapuBaHue, CMEIlIMBaHue, KOHIICHTPUPOBAHUE)

23. | Kpucrammoruaparsl. 1
24-25. | Pemenue 3a7a4 0 ypaBHEHUSIM C y4aCTUEM 2

pacTBOpOB

26. | IIpocreiimue pacuéTsl IO ypaBHEHUAM XUMHUECKHUX 1

pEeaKuui.




27-28. | O0OBEMHBIE OTHOLIECHUS I'a30B.

29. Pemenne KOMOMHUPOBAaHHBIX 3a1a4.

30-31. | I'eneTnyeckas CBA3b MEX1Y OCHOBHBIMH KJIacCaMu
HEOPraHUYECKON XUMUU

32. Pemienne sxcriepruMeHTANIbHBIX 3a/1a4.
33. Hrorosas npoBepka 3HaHUMI
34, Nrtorosas npoBepka 3HaHUN

Hepe'{eﬂb y'leﬁHO-MeTOIlI/I‘{eCKOFO o0ecneyeHus

IInakaTsl

XuMuueckas ocyia i peakTUBBI
KapTouku 3aganuit
[Ipe3enTanmun

OnuMnuagHbeie 3aJaHus

Nh W=
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