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B cootBercTBuM ¢ yacteio 6.1 crarbu 12 @enepanbHoro 3akoHa ot 29 nexadpst 2012 r. N
273-®3 "O6 obpazoBanuu B Poccuiickoii denepanun, nynkrom 4 cratbu 3 denepanbHOro
3akoHa Ne 371-®3, B 1ensx NpHUBEIEHHS OCHOBHOW 0011e00pa30BaTeIbHON MPOTPAMMBI
ocHoBHOro0 obmero oopazosanus (nanee OOIT OOO) B cooTBeTcTBHE C (henepatbHOM OCHOBHOM
0011e00pa3oBaTeabHON MIPOrpaMMOM, YTBEpKIEHHOW npuka3oM MunucrepcrBa [IpocBemenus
Poccuiickoit  Deneparuu or 18.05.2023r. Ne37 «OG6 yrBepxkaeHuu (DenepanbHOU
00pa3oBaTeNbHONW MPOrpaMMBl OCHOBHOTO 0O0mIero o0pa3oBaHMA», HA OCHOBAaHUHM IIPUKa3a
MBOY OOHLI c.lOuasr  Ne 112 ot 31.08.2023 roma BHECTH U3MEHEHUS B:

1. TlosicHUTeJbHYIO 3aNMCKY:

1. Ilporpamma BHeypouHOi JnesitenbHOCTH «HOHBI XMMMK» pa3paboTaHa C LENbIO
OKa3aHMsT METOJUYECKOW IMOMOIIM YYUTEII0 XHMHUU B CO3JaHMM paboyeil Mmporpammbl I10
y4eOHOMY MpeAMeTy, OpPHEHTUPOBAHHONH Ha COBPEMEHHbIE TEHACHLUMU B OOpa3oBaHUU U
AKTUBHBIC METOJIMKU OOYYCHUSI.

2. IIporpamma cocTaBiieHa Ha OCHOBE TPeOOBAHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON MpPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBanus, mnpencraBiceHHbXx B OI'OC
00O, a Taxke Ha OCHOBE (enepalibHOW pabdodeil NpOorpamMMbl BOCIHUTAHUS M C YYETOM
KOHIICTIIIUY TIPETIOAaBaHusl ydeOHOro mpeamera «XuMus» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit deneparumu.

3. Ilporpamma ciy>)kMUT OCHOBOW U1l (hOPMHPOBAHMSI MUPOBO33PEHUSI 00YyHaroIIErocs,
€ro MpejACTaBICHUN O MaTepUAIbHOM EJMHCTBE MHUPA, BAXKHYIO POJIb UIPalOT (opMHUpYyeMble
XUMHEHN NpeICTaBICHUs O B3aUMOINPEBPAILEHUAX SHEPTUU U 00 HBOJIIOLIMHU BELECTB B IPUPO/IE,
0 MyTSX peleHHs I00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

4. N3y4yeHue XuMHUH:

-CIIOCOOCTBYET pealu3aliyd BO3MOXHOCTEH Uil CaMOpa3sBUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYHKIHNOHAIBHOM IPaMOTHOCTH;

-BHOCHT BKJaJ B (OPMHPOBAHHWE MBIIUICHUS W TBOPYECKHX CHOCOOHOCTEH
00yyaroIuxcsi, HaBbIKOB MX CAMOCTOSITEJIbHON Y4eOHON AeATEeIbHOCTH, SKCIIEPUMEHTAIbHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TOBCEJHEBHOH JKM3HHM, TaKk H B
npodecCuoHaIbHOMN 1S TeIbHOCTH;

-3HAKOMHUT CO CHEIU(PHUKON HAayuHOTO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI I1IEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroLuXcs;

-CII0coOCTBYEeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

5. JlanHble HanpaBiIeHUs B 00yY€HUU XUMHH 00€CTIEYMBAIOTCS CIEUPUKOIN cofepKaHus
y4eOHOTro TNpeaMeTa, KOTOPBIM SBISETCS MeJaroruyeckyd aJanTUPOBAaHHBIM OTpakKeHUEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

6. TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE SMIUPUYECKHU MOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpYyromy,
BBIMOJIHAS (YHKIMU OOBSACHEHHS W MPOTHO3MPOBAHMS CBOWMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJTYYeHHs U3ydaeMbIX BEILECTB.

7. OcBoeHHe MporpaMMbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHYECKON COCTAaBJIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOT'O OTHOIIEHNUS K HAYYHOMY 3HAHUIO U METO/IaM IT03HaHus B HayKe. M3yueHne xumun
OPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

8. IIpu m3yyeHHH MpPOrpaMMbl BHEYPOUHOU NESTEITHHOCTH MPOUCXOIUT (POPMHPOBAHUE
3HaHUN OCHOB XMMHUYECKOW HayKH KakK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHMUS, MPAKTHUECKON
JeSITEJIbHOCTH YeJIOBEKa U KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBHI.
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12. Tlpu u3y4eHnn XMMUHU Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMs BaKHOE 3HAUECHUE
npuoOpeny Takue 1eNH, Kak:

— (popMupoOBaHNE UHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HAampaBJICHHOCTh OOy4YEHHUS Ha CHUCTEMaTHYeCKOe MpPHOOIIeHHE OOydYarolumxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  I1O3HaHuf,
(bopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrieyeHue YCIOBHH, CHOCOOCTBYIONIMX NPUOOPETECHHIO OOYYAIOIIMMUCS OIBITA
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUS M CaMOINO3HAHUSA, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE AJIS1 PA3IIMYHBIX BUAOB JAESITEIBHOCTH;

— ¢opMupoBanue o01Ieil PyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quCcIe YMEHHH OOBSCHATH M OIICHHWBAThH SIBJICHUS OKPYKAIOLIETO MHpPA, MCIOJB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU HM3IYYEHUH XUMHUHU, MPUMEHATh HMX HpPU pELICHUU MpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— ¢opMupoBaHUE y 00yHarOMIMUXCS TYMaHUCTUYECKUX OTHOILICHUH, TOHUMAaHUS [ICHHOCTH
XUMHYECKHX 3HAHWUU U1 BBIPAOOTKM SKOJOTHMYECKH IIeJIeCO00pa3HOro MOBENEHHsI B OBITY H
TPYIOBON JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MpPUPOTHON
Cpelibl;

— pa3BUTHE MOTHUBAlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJI H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOLIEYEIOBEYECKHUX LIEHHOCTEH, T'OTOBHOCTU K
OCO3HAHHOMY BBIOOPY MpO IS U HAMTPABIEHHOCTH JAlIbHEUIIIETO O0yUEeHHUS.

13. OOGmiee uymciio 4YacoB, OTBEACHHBIX AJISl M3YYEHHUS XMMHUU Ha yYPOBHE OCHOBHOTO
obmero obpa3zoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henenwo), B 9
Kyacce — 68 yacoB (2 yaca B HEJEINIO).

14. TlocnenoBaTenbHOCTh U3YYECHHS TEM B paMKaxX MPOTrpaMMbl MO0 UCTOPUU B Mpeesiax
OJIHOTO KJIacca MOKET BapbUPOBATHCSI.

2. Ilmanupyemble pe3yabTaThbl OCBOEHHSI MPOrpaMMbl MO XHMHH HA YPOBHe
OCHOBHOI'0 00111er0 00pa30BaHUs

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yabTaThl OCBOEGHMSI MPOrpaMMbl OCHOBHOI'O OOIIEro 0oO0pa30BaHUS
JIOCTUTAIOTCS B XO7Ie 00Y4YEeHHUsI XMMHUHU B €IUHCTBE YUeOHOI M BOCIIUTATEIbHOM AEATEIbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH M HOPMaMH IOBEIEHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALMN 00YUarOIUXCS.

JINYHOCTHBIE Ppe3yNabTaThl OTPaXKalOT T'OTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllUH U pacIIMpEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSIL:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPHUUECKOMY U
HAyYHOMY HAcCJIeIUI0, MOHUMAaHMUs 3HAYEHHs] XMMHUYECKOM HAyKM B XH3HU COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BIaJIeTh JAOCTOBEPHOM MH(OpMaIueld o mepeloBbIX TOCTUKEHUSAX U
OTKPBITHUSIX MHUPOBOM M OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
YCTPOMCTBE MUPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MIPEJICTABICHUSI O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXKIUYHOCTHBIX OTHOILEHUHN B
KOJUIEKTHBE, = KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYrMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX NPOEKTOB, CTPEMJICHUS K



B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOILM B TIpoOLecCe 3TOW y4eOHOW AEATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEIECHUE M TOCTYNIKM CBOMX TOBApUINEH C IO3UILUU HPABCTBEHHBIX H
MIPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHUYECKUE  IPEJICTABICHUS O BEIIECTBE U  XHMHUYECKOM  pEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKM M COCTaBIIAIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJBI, B3aMMOCBA3SIX YEJIOBEKA C IMPUPOJHOM CPeloi, O posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IIOJY4YEHHE HOBBIX 3HAHUN IO XMMMH,
HEOOXoAuMBIE Ui OOBSCHEHHS HAOJIOJaeMbIX IPOILECCOB U SIBJICHUN, IIO3HABATEIILHOM,
MH(POPMALIMOHHOM U YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPATypOH, NOCTYHNHBIMU TEXHHUYECKMMM CpPEICTBaAMHU
MH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOyYCHHMIO U TO3HAaHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOW M HCCIIE0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHWE LEHHOCTU MU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3[0pOBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKM3HU, OCO3HAHME IOCJIEACTBUNA M HENPUATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHUsS] aJKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMU B OBITY U peajbHOM
YKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS S

MHTEPEC K MPAKTUUECKOMY M3YUYEHUIO MPOPECCUI U TpyAa pa3IMyHOro poja, yBaKeHHE
K Tpydy M pe3yibTraTaM TpPYAOBOH HAEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HHIUBUAYAIbHOW TPaeKTOPUU
IPOJOJDKEHUs 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycnemHol MmpodecCHOHATBbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCHOHAIBHON Cpesie;

6) IKOJIOrNYECKOT0 BOCTIUTAHUSI:

HKOJIOTUYECKH 11€J1ecO00pa3HOe OTHOILIEHHE K MPUPO/IE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH TNPUMEHATh 3HAHMSI, MOJIydyaeMble MPHU HU3YYEHUHM XUMHH, JJIS PELICHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIEW IPUPOIHON CPEIOi, ISl TIOBBIIEHHS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, SKOJIOTMUECKOTO MBILIUICHHS, YMEHHSI PyKOBOJCTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meranpeaMeTHBIX pe3yJbTaTOB BBIIEISAIOT 3HAUMMBbIE JUIsi (POPMUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOe€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMU U3 ATUX MPEAMETOB (OpMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHHUBEpCalbHble ydeOHble NeHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC YUeOHbIC el CTBHUS

ba3oBble Jlornueckue AeicTBUsA:



YMEHHSI HCMOJb30BAaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS! TpPU OCBOCHUU 3HAHUIL:
pacKpblBaTh CMBICI XMUMHMUYECKHUX MOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSATHIMMU), UCIIOIB30BATh MOHATHUS JJIS OOBICHEHUS
OTIICNbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KpUTEpPUM I KIacCH(PUKAUU
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH IPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MeXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHIYKTUBHbBIC, 1€TyKTUBHBIC,
110 QHAJIOTUH ), I€TaTh BBIBOBI M 3aKIIIOUCHHUS;

yMEHHE MPUMEHSAThH B Mpoliecce MO3HAHUs MOHATHS (MPEAMETHBIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJICNIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOH peakuud — NpU pPELlICHHH Y4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEILECTB H
XUMHUYECKHX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECTBEHHBIE CBS3H U
IPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble uccienoBarejabcKue ecTBUA .

YMEHHE HCIIOJIb30BaTh MMOCTABJICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBHI is (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

MpUOOpEeTEeHUE OMbITA IO IJIAHHUPOBAHUIO, OPraHU3alMH U MPOBEACHUI0 YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0IIOaTh 32 XOI0M TPOIIECCa, CAMOCTOATEIBHO IPOTHO3UPOBAThH €T0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOICTAaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETHUPOBATH HH(DOPMAIIUIO Pa3IUIHBIX
BUJOB M (OPM NPEICTABICHHUSA, IMOJY4aeMyI0 U3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISpHAs
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMaIIHIO;

YMEHHUE PUMEHSAThH PA3TUYHbIC METOABI M 3aIIPOCHI IPU TIOUCKE M 0TOOpe HH(POPMALIUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH WCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYpO aKTUBHOTO HMCIIOJIB30BAHUS PA3TMUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMYy TpencTaBICHUS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladyll HECIOXKXHBIMU CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCIOJb30BaTh M AHAJIM3UPOBATh B Ipoliecce yu4eOHON M HcCIe0BaTEeIbCKON
NeSITeIFHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOT0 X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KomMyHHKaTHBHBbIE YyHHBepPCaJIbHbIe Y4eOHbI€ 1eliCTBUA:

yYMEHHUS 3a/laBaTh BOIPOCHl (B Xoie Auaigora W (WiIM) JAHUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIVIOKEHHUS OTHOCHUTEIFHO BBIOJHEHUS
NpeI0’KEHHOH 3a/1a4H;

YMEHHUSI TPEICTABIATh TOJTYYECHHBIE pPE3YyIbTaThl IT03HABATEIHHON JEATEIHHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; JeaTh MPE3EHTALUIO PE3yIbTATOB BHIMOIHEHUS XUMUYECKOTO
IKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WCCIEIOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMO3HABATEIBHON M
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHH BO3HHUKAIOIIMX MpOoOJieM Ha OCHOBE Y4éra
o0LIMX HMHTEPECOB M COIJIacoBaHMsI MO3UIMHN (0OCyXIeHHs, OOMEH MHEHMSIMH, «MO3TOBbIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHIA, ONpeeNIeHNe KPUTEPUEB 10 OI[EHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:



YMEHHE CaMOCTOSITENBHO ONPENEISATh LENN AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJMPOBAaTh M NP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTb, BHIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelmleHHs YYeOHBIX M [O03HABaTEJbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTUPOBAaTh NPEJIOKEHHBIH alropuT™M ACHCTBUM Ipu
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJNydyeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHUE MOJYYEHHOIO pe3yibTaTa 3asBICHHOHN LeiH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, IPEIJIAraeMbI€ B YCIOBUU 3aJIaHUM.

INPEJMETHBIE PE3YJIbTATbHI

B cocraBe mnpenMETHBIX pE3yAbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COIEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell IMporpamMMoH, BBIIEJAIOT: OCBOCHHBIE
0o0y4yaromyMuUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMA, CHEHU(pHYecKUue IS
OpeaMETHOM 00sacTh «XUMHS», BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xoHiy o0ydeHus B 8 kjiacce npeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

®  DPACKpBIBaTh CMbICJI OCHOBHBIX XUMUYECKUX MMOHATUN: aTOM, MOJIEKYJa, XUMHUUYECKHH
AJIEMEHT, NPOCTOE BEUIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOpPOJHAs WU HEOJHOPOIHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJISPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peakuus, KilacCU(pUKalMg pPeaKkUui: peaklUM COEAMHEHUs, PEaKLUU pPa3oKEHUs, peaKiUu
3aMeIICHUs], peakui 0OMeHa, K30- M YHJIOTEPMUYECKHE PEaKIiH, TeIUIOBOM 2P eKT peakuuu,
AP0 aToMa, 3JEKTPOHHBIN CJI0I aToMa, aToMHasi OpOUTallb, paJnyc aToMa, XMMHYECKas CBA3b,
NOJIIpHasl U HEMOJsIpHas KOBAJEHTHAas CBS3b, MOHHAs CBSA3b, MOH, KaTUOH, aHHOH, PacTBOD,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHLEHTpAalKs) B pacTBOPE;

®  WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUH U NMPUMEHATH 3TU
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

®  WCNOJNB30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (OpPMYN BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKLUH;

®  OMpeneNniTh BaJEHTHOCTh aTOMOB 3J€MEHTOB B OMHApPHBIX COEIMHEHHSX, CTEHECHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX, TPUHAJIC)KHOCTD BELIECTB K ONPEACIEHHOMY
KJIacCy coeauHeHuW 1o ¢dopMmysiaM, BHUJ XUMHUYECKOW CBs3M (KOBaJEHTHAs M HOHHAs) B
HEOPraHMYECKUX COEANHEHUSX;

e packpbiBaTh cMbica [lepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATh
MOHMMAaHNE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoii cucTeMe, 3aKOHOB COXpPAaHEHMsI MacChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

® ONUCBHIBaTh U XapakTepusoBaTh TaOuuuHyro ¢opmy Ilepuoanyeckoit cuCTeMBI
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpynmna)», Manble W OoJbLIME NEPUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
umerotcs B Tabnuue «lleproanueckas cucteMa XMMHUYeckux anemMeHToB [[. 1. MenaeneeBay ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj
A1pa, 001Iee YMCIIO AIEKTPOHOB U PAaCHpeieseHHe UX MO AIEKTPOHHBIM CIIOSIM);

e iaccupuUUpPOBaTh  XMMHYECKHE  DJIEMEHTBI, HEOpPraHWYeCcKHe  BEIEeCTBa,
XUMHUYECKHE peakuu (110 YUCIY M COCTaBYy YYacCTBYIOIIMX B PEAKIMH BELIECTB, [0 TEIJIOBOMY
dbdexry);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, TMOATBEPXkAasi OMHCAHWE NMPUMEPAMU MOJIEKYISPHBIX YpaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIIUI;

® [IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCMMOCTU OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBHSIX;



®  BBIYKCIATH OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIDHYIO MAacChl BEIIECTB,
MacCOBYIO JOJII0 XMMHUYECKOI0 3JeMEHTa 1o (GopMysie COeAMHEHUS, MaCCOBYIO JOJIO BEIIECTBA
B PAcTBOpPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKIUy;

® IIPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHON JESATEIBHOCTH — aHAJIN3 U CUHTES,
CpaBHEHHE, 0000lLIeHHe, CUCTEMaTH3alMio0, KJIACCU(PUKALMIO, BbISBIEHUE IPUYMHHO-
-CIICACTBEHHBIX CBA3€H — I W3Y4EHUs CBOWCTB BEIIECTB M XUMHUYECKUX PEAKLUH,
€CTECTBEHHO-HAyYHbl€ METO/bl I[O3HaHMUA — HAOJIOAEHUE, HW3MEpEHUe, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

e Cie[OBaTh IpaBWJaM II0JIb30BAHUS XMMMYECKOH TOCYAoH M JabopaTOpHBIM
o0opynoBaHMEM, a TakKe INpaBWiIaM oOOpallleHHs C BEIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU TI0 BBIOJHEHHUIO JTa0OPAaTOPHBIX XWMHYECKUX OINBITOB IO MOJYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOXOPOJA M KUCIOPOAA), IPUTOTOBIEHHUIO PAaCTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI I10 PACIO3HABAHMIO PACTBOPOB IEJIOYEH M KHUCIOT C IOMOILBIO
UH/IUKATOPOB (JIakMyc, (GeHOIPTATCHH, METUIOPAHK U APYTHE).

K xoH1y oOydeHus B 9 kjiacce npeiMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Yy OOYUaIOLIUXCSl YMEHUI:

®  PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHI: XUMHUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, WMOH, KAaTHOH, AHUOH, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUIOBON P PEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAsT JUCCOLMALMS, PEAKIMM HOHHOIO OOMEHa, KaTajlu3arop, XUMHUYECKOoe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkuy, OKHUCIHTENb, BOCCTAHOBUTENb, OKHUCICHWE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJEHTHAs, HOHHAs, METAJUIMYECcKasi), KpUcTalsInyecKas
peméTKa, KOppO3usl METaUIOB, CIUIABBI, CKOPOCTb XHMMHMYECKOM pEaKkUuHu, IPENeibHO
nonyctumast koHuentpauus [1/IK Bemectsa;

®  WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUN U NMPUMEHATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

®  UCNOJNb30BaTh XMMUYECKYI0 CHUMBOJHUKY JJsl COCTaBJIE€HUS (OPMYN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmnpeneNnsaTh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XMMHYECKHUX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIaccy
COoeMHEHUH no GopMynaM, BUJ XUMHUYECKON CBA3M (KOBaJIEHTHAs, MOHHAsl, METAJIIMUECKasi) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij MOHAa MO XHUMHUYECKOW (opMmylie, XapakTep cpeabl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COEAMHEHUH, THUN  KPUCTAUIMUECKOM  PEIIETKU
KOHKPETHOI'O BEILIECTBA;

e packpeiBath cmbicn  Ilepmoauueckoro 3akonma JI. WM. MeHnngeneesa wu
JEMOHCTPUPOBaTh €ro IOHUMAaHHE: OIHUChIBaTh U XapaKTepu3oBaTh TaOIMUHyr0 (opmy
[Teproanueckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: Pa3jIMyaTh MOHATUS «TJIaBHAs MOATpyIIa
(A-rpynna)» u «mnobounas noarpynna (b-rpynmna)», manbie U 0oJbIIMe MEPUObI, COOTHOCUTh
0003HaueHMsI, KOTOPble UMEIOTCS B TIEPUOIUUECKOM TalnuIle, ¢ YUCIOBBIMHU XapaKTepUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3aps] sapa, oOliee Yuciao 3JIEKTPOHOB U
pacripesielieHie UX MO 3JEKTPOHHBIM CIIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOICTB 3JIEMEHTOB M MX COCIUHEHHMH B Ipeleiax MaJbIX MEPHOJOB U TJIaBHBIX MOArPYII C
YYETOM CTPOEHHS UX ATOMOB;

e Kjaccu(UIUPOBATh  XUMHYECKHME  DJIEMEHTHI, HEOpPraHMYecKHe  BEIEeCTBa,
XUMHUUYECKHE peakuu (110 YUCIY M COCTaBy YYacCTBYIOIIMX B PEAaKIMH BEILIECTB, [0 TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEW OKUCIIECHHUSI XUMUYECKHX 3JIEMEHTOB);

e  XapakTepu3oBaTh (OMHMCHIBATH) OOLIME W crneuuduyueckne XUMHUYECKHE CBOMCTBa
MIPOCTBIX M CJIOXKHBIX BEIIECTB, MOJATBEPKIasl ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;



o COCTAaBJIAATb YPAaBHCHUSA BHGKTpOHHTI/IHGCKOﬁ Jucconan KHCIIOT, H.[QJIO‘IGFI u
COJICH, TIONTHBIC U COKpAIIEHHBIC YpaBHEHHUS pEaKIMii MOHHOTO OOMEHAa, YpaBHEHHS PEaKIIUi,
MOATBCPXKAAOIMUX CYHICCTBOBAHUC TeHETUYECKOU CBSI3HU MCKAY BCHICCTBAMH PA3JIMYHBIX
KJIACCOB;

° PacCKpbIBaTh CYHIHOCTH OKHUCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/IfI MoCpCACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLUii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAaHUS XUMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBUSX;

®  BLIYHCIATE OTHOCHUTEIBHYIO MOJIEKYIIPHYIO M MOJMPHYIO MAacChbl BEIIECTB,
MacCOBYIO JOJII0 XMMHUYECKOTO 3JeMEHTa Mo (opMysie COeAMHEHUS, MACCOBYIO JOJIO BEIIECTBA
B PacTBOpPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PeaKIuy;

e coOmojaTh TpaBWiIa IMOJIB30BAHUS XWMHYECKOM TOCYAOH U J1a00opaTOpHBIM
000pyI0BaHKEM, a TAKXKeE MpaBUiia 0OpaIIEeHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU
[0 BBIMOJHEHUIO J1a0OpAaTOPHBIX XMMHYECKHUX OIBITOB IO TMOJYYCHHUIO U COOHMpaHUIO
ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIEKUCIIOTO ra3a);

®  [POBOJUTH PEAKLIUHU, TOATBEPKIAIOIINE KaUeCTBEHHBIM COCTaB Pa3IMYHbIX BELIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHIA-, OpoMHI-, UOAMI-, KapOoHat-, docdar-, cuiamkar-,
Cy.]II)(baT-, TUAPOKCUA-UOHEI, KaTHUOHBI AMMOHUA n HNOHBI HN3YUYCHHBIX MCTAJIJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE ONIEPALIUY MBICITUTEIILHON I€ATEIbHOCTH — aHAIHN3 U CUHTE3, CPABHEHHE,

00001IeHNEe, CHCTEMAaTH3AIHIO, BBISIBICHUE TPHYNHHO-CIICICTBEHHBIX CBSA3CH — ISl N3yUCHHUS
CBOICTB BEILIECTB U XUMUYECKUX pEaKLUH, €CTECTBEHHO-HAYUYHbIE METOAbI IIO3HAHMSI —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (peabHbIN



