AHHOTAUMA K padoyeii mporpaMMe 1Mo XUMHH IJIsI 00yYAKOIIUXCS
8 - 10 k1accoB (Bapuanrt 1.2).

Pabouas mporpamma 1o npeamMeTy « XuMus» s Tyxux ooyqarommxcs 8-10
KJIacCOB pa3paboTaHa Ha OCHOBE MPUMEPHON paboueil mporpamMmbl y4eOHOTO
npeaMeTa «XUMUs» aJalnTHPOBAHHOW OCHOBHON 00pa30BaTeIbHOW MPOTPaMMEI
OCHOBHOTO o00mero oOpa3oBaHus TJIyXux oOywarommuxcs (Bapuant 1.2),
0JI0OpeHHOH perieHneM (enepaabHOro yaeOHO-METOIUYECKOTO OOBEANHEHUS 110
o0mieMy o06pazoBaHuto (MMPOTOKOJ OT 15 cenTsadps 2022 1. Ne 6/22)

Heap y4eOHOM JUCHUILUIMHBI 3aKiIo4yaeTcss B (HOPMHUPOBAHHH Y
OOyJarommMxcsi C HaApYIICHUSIMH CIIyXa CHCTEMbl XHMHUYECKMX 3HAHUK Kak
KOMITOHEHTa ©CTECTBCHHO-HAyYHOHW KapTHHBI MHpa B EIUHCTBE C Pa3BUTHEM
COIMAJTBHBIX KOMIICTCHITHH, BKITIOYAs:

— (opmMupoBaHHE HWHTEIUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— npuoOIIeHne oOOydJarIMXcss K CaMOCTOSITENIbHOM TMO3HaBaTEIbHOM
NeSATEIbHOCTH, HAyYHBIM METOJaM TO3HaHUs, (OPMHUPYIONIMM MOTHBALMIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— cofeicTBHE MNPUOOPETEHUI0 OOYYaloOIMMUCS OIbITa Pa3HOOOpa3HOU
NEATEeTLHOCTH, TIO3HAHWS W CAMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB (KJITFOYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCATbHOEC 3HAYEHWE MJIs Pa3IUYHBIX BHJIOB
TeSITEIbHOCTH;

— dopMHpOBaHNE YMEHUIN OOBSCHATH U OIICHUBATH SIBJIICHUS OKPY’KAOIIETO
MHpa Ha OCHOBAaHWUW 3HAHWH W OMBITA, MTOTYYECHHBIX TTPU U3YYCHUH XUMUU;

— (GOopMHpPOBaHNE TYMAaHHCTHYECKHX OTHOIICHWM, TOHWUMAaHUS IEHHOCTH
XUMUYECKUX 3HAHUU JIJIS1 BRIPAOOTKU IKOJIOTHYECKH I1EI€CO00Pa3HOTO MOBEICHUS
B OBITY W TPYAOBOW JAESITEIILHOCTU B LEISAX COXPAHEHUS CBOETO 370pPOBbI M
OKpYKaroUEen MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHHUIO.

Onucanue MecTa y4eOHOro npeamera « XuMHs» B Y4eOHOM IJIaHe
B 8 kitacce 68 yacoB (34 yueOHbIC HeleNIH, 2 Yac B HEJEIIO)

B 9 knacce 68 yacoB (34 yueOHbIC HEeIEeNIH, 2 Yac B HEJEIIO)

B 10 knacce 68 yacos (34 yueOHbIe HeIeH, 2 Yac B HEACIIO)



MMHHMCTEPCTBO OBPA3OBAHUSI, HAVKH
U MOJIOJAEKHOM MOJUTUKU KPACHOJAPCKOI'O KPAS
TOCYJIAPCTBEHHOE KA3EHHOE OBIIEOBPA30OBATEJILHOE
YYPEKJIEHUE KPACHOJIAPCKOT'O KPASI CIIELIUAJILHAS
(KOPPEKLIMOHHASI) IIKOJIA-UHTEPHAT T'. TAXOPEIKA

YTBEpKIEHO

penieHreM neacoBeTa npoTokoa Nel

or 30.08.2024 rona

npeaceaaTenb NeacoBETa
C.B.Tecnenko

PABOYAS ITPOI'PAMMA

I[Io npeamMetry «XUMHUS
(YkazaTh npeaMeT, Kypc, MOIYJIb)
YpoBenb o6pazoBanus (kiace) 8,9, 10 (BapuanT 1.2)
(HauanmpHOE OOIIIee, OCHOBHOE 00111ee, cpeiHee 0011ee 00pa3oBaHue C YKa3aHUEM KJIacCOB)
KomuuectBo yacoB 204 Jaca (8 ki1-684, 9 k1-684, 10 ki1-684)
Yuurtens KykcoBa Maprapurta AjnekceeBHa

[Iporpamma pa3zpaboraHa Ha OCHOBE MPUMEPHOUN pabodeit mporpaMmbl yY4eOHOTO
npeaMera « XUMUS» aJanTHPOBAHHONW OCHOBHOH 00pa30BaTEIbHON HNPOrpaMMBI
OCHOBHOro 00I11iero o0Opa3zoBaHusa TIyxuX oOyyarommmxcs (Bapuant 1.2),
0JI00pEHHON pemeHneM heaepaIbHOT0 YICOHO-METOANYESCKOTO 00bEANHEHHS 110
o6memMy obpazoBanmIo (IIpoToKoa OT 15 centsiops 2022 . Ne 6/22)

(YxazaTh IpUMEPHYIO HIIH aBTOPCKYIO MPOrpaMMy (TIPOrpaMMBl), H3AATENbCTBO, TO U3AAHUS TIPH HATHYIHH)




1. Ilnanupyemble pe3yJibTaThbl OCBOEHUS Y4eOHOI0 MpeaMeTa, Kypca

Pesynbrarel oOydeHus mo ydeOHOMY MpeaAMeTy «XUMHUS» B OTHOLICHHHM TIyXUX
00y4aromuXxcst OLIEHUBAIOTCS TI0 OKOHYAHMH OCHOBHOT'O 00111eT0 00pa30BaHus, HE COMOCTABIISISICH
C pe3y/ibTaTaMyd HOPMAaTUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB.

JInuHOCTHBIE pe3yJIbTaThl

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS POTPAMMHOT0 MaTepuasa 1o xumun Ha ocaose AOIT
OO0O (Bapumant 1.2) HOCTUTAIOTCS B €IMHCTBE Y4€OHOW W BOCHUTATEIHLHOW ACSITEILHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMH U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT MpOIIECCaM CaMOIMO3HAHUS, CAMOBOCIIMTAHUSA U CAaMOPa3BUTHUS, (OPMUPOBAHUS
BHYTPEHHEH MO3UIH JTMYHOCTH.

JIn4HOCTHBIE PE3yNbTAaThl OTPAKAOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JCATEIBHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) nampuomuueckozo 6ocnumanus: NEHHOCTHOTO OTHOIICHUS K OTCYCCTBCHHOMY
KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, MOHUMAaHHUS 3HAYCHHUS XHUMHUYECKOM
HAYK{ B )KM3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIIAAETh IOCTOBEPHON MH(pOpMAIHen o
MEPEIOBBIX JOCTHKEHUSIX M OTKPBITUSX MUPOBOI M OTEUECTBEHHON XUMHH, 3aUHTEPECOBAHHOCTH
B HAYYHBIX 3HAHMIX 00 YCTPOWCTBE MUpPa U OOILECTBA;

2) 2parscoancKko2o0 eocnumanus: NPEACTABICHUS O COIMAIBHBIX HOPMax M IMpaBHIax
MEXJIMYHOCTHBIX ~ OTHOIIGHWH B  KOJUIGKTHBE, KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B
OOIIIECTBEHHO  TOJIE3HOM, y4eOHO-HCCIEAOBATEIbCKOM, TBOPYECKOM W JIPYruX BUOAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOH COBMECTHOM JESTEIBHOCTH TPH BBHITOJHECHHU
yueOHBIX, IMO3HABATEIbHBIX 3a/a4, BBIIOJHEHUU XHUMUYECKUX SKCIEPHUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHMIO W B3aUMOIIOMOIIM B IPOIECCE ITOU
y4eOHOIl 1eATeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/IEHUE U IMOCTYIKU CBOUX TOBapHUIIEeH
C TO3UIIUH HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHHUS TOCIEICTBHIA TOCTYITKOB;

3) yennocmu Hayuno2o NO3HAHUA: MUAPOBO33PECHUECKUE MPEACTABICHHS O BEIIECTBE U
XUMHYECKOH pPEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U
COCTABJIAIOLIME OCHOBY Ul IOHUMAHUS CYLTHOCTH HaAy4HOM KapTUHBI MUpa, NpeCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOIBI, B3ANMOCBS3SX UEIOBEKa C IPUPOIHON CPeIoi,
0 POJIM XMMUH B IO3HAHUH 3THX 3aKOHOMEPHOCTEH; M03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHbIE HA
MOJTy4eHHE HOBBIX 3HAHHIA 10 XMMHHU, HEOOXOMMBIE [T 00BSICHEHHUST HAOIF0TaeMBIX MTPOIIECCOB
U SBJICHUH, IMO3HABATEIbHOH, MH(MOPMAIMOHHOW M YUTATEIbCKOW KYJIBTYPbI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4yeOHBIMH TEKCTaMHU, CIPAaBOYHON JMTEpaTypoH,
JOCTYITHBIMU TEXHUYECKUMU CPEICTBAMH MH()OPMAITMOHHBIX TEXHOJIOTU; HHTEpPEC K 00YUEHUIO
Y TO3HAHUIO, JIF0003HATENIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaM000Opa30BaHUI0, IPOEKTHOM 1
UCCIIEIOBATEIbCKON JIeATENIbHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBIEHHOCTH U YPOBHS
00y4eHus B JabHEHIIIEM;

4) popmuposanusn Kyn1omypsl 300p06bs: OCO3HAHNE IEHHOCTU JKU3HH, OTBETCTBEHHOT'O
OTHOIIIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 3JI0POBBI 00pa3 KU3HHU, OCO3HAHHUE TTOCIEICTBHHA
U HENpUATHE BpEIHBIX TMpPHUBBIYEK (YHOTpeOJEeHUs ajKoroiis, HApKOTHKOB, KYpEHHS),
HEOOXOAMMOCTH COOJIFOICHHSI TPaBWJI OE€30MacHOCTH TPH  OOpaIleHHH ¢ XHUMHUYECKUMHU
BEIIIECTBAMHU B OBITY U pealbHON KU3HU;

5) mpyoosozo éocnumanus: VHTEpEC K MPAKTHUECKOMY M3Y4EHHUIO Mpodeccuit u Tpyna
Pa3IMYHOTO poJia, yBaAXKEHHUE K TPYAY U pe3ylbTaTaM TPYIOBOU JIEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUsI MPEIMETHBIX 3HAHWU MO XUMHH, OCO3HAHHBIH BHIOOp WHAMBHIYaTbHOM
TPAEKTOPUU TMPOJOKEHUST 00pa30oBaHUs C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHMHH, OOIIECTBEHHBIX MHTEPECOB W TOTPEOHOCTEH, YCIemHOW MpodecCHOHATbHON
NEeSITeIbHOCTH M Pa3BUTHS  HEOOXOIMMBIX YMEHHMH, TOTOBHOCTH aJaNTHPOBATBCS B
npodeccuoHanbHOM cpene;



6) 9Ko102UUECKO20 60CRUMAHUA: YKOTIOTHYECKH 1e]IeCO00pa3HOe OTHOIICHUE K IPUPOJIE
KaK UCTOUYHHUKY >KM3HU Ha 3eMJjie, OCHOBE €€ CYLIECTBOBAHMSI, IOHMMAHHUE LIEHHOCTH 370POBOI0 U
Oe3omacHOro obOpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJICHHSI MPaBHJ 0€30IaCHOTO MOBEICHUS
npu paboTe C BELIECTBAMH, a TAK)KE B CUTYalMsIX, YTPOKAIOLIUX 3/I0POBBIO M KU3HU JIIOJICH;
CIIOCOOHOCTH TPUMEHATH 3HAHMSI, IOJy4YaeMble IPU M3YUYEHUU XUMHUH, Ul PELIECHUs 3ajad,
CBS3aHHBIX C OKpYXKAlOUIeHl NpUPOTHONW Cpenoil, s MOBBIIICHHUS YPOBHS SKOJIOTHYECKOMN
KYJIbTYpPbI, OCO3HaHUs INI00AJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTeW MX pelleHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

MertanpeamMeTHble pe3yJabTaThl BKIIOYAIOT OCBOCHHBIE O0YUAIOIUMUCS C HAPYIICHHEM
CllyXa MEeXIpeAMETHbIE MOHATHS U Y Y | (perynsaTuBHbIE, 103HABATEIbHbIE, KOMMYHUKATUBHBIE),
CIIOCOOHOCTH MX MCIOJB30BAaHUS B y4€OHOM, IO3HABATEIHHON U COLUATIBHON MPAKTHKE C YUETOM
0c0o0BIX 00pa30BaTENIbHBIX NOTPEOHOCTEHN; CAMOCTOSATENBHOCTD IJIAHUPOBAHUS U OCYILIECTBICHUS
yueOHOM JeATeTbHOCTH U OpraHu3alud Y4eOHOTO COTpYJHUYECTBA C TeAaroraMu U
CBEPCTHHKAMM; IIOCTPOEHUE HHAMBHUYaJIbHOM 00pa30BaTeIbHOW TPAEKTOPUH C Y4ETOM
0o0pa3oBaTeNbHbIX NOTPEOHOCTEH KaXKIOr0o OO0y4YaloUIerocss M JOMOJIHUTEIbHBIX COMATHYECKUX
3a00JIeBaHUM JUId YaCTU 00Y4arOIINXCSl.

Ilo3nasamenvhvle ynugepcaivHle yueoHvle Oelicmeus

basoevie nocuueckue deticmeusi:

— YMEHHUE HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHHUS] MPU OCBOCHUM 3HAHMIA:
PAaCKpbIBATh CMBICII XMMHUECKUX MTOHATHH (BBIICIATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABINBATh
B3aMMOCBS3b C APYTUMHU MOHSTHSIMH), KCIOJIb30BAaTh TMOHATHS i1 OOBACHEHHUS OTAEIbHBIX
(baKTOB W SIBIICHUIT; BEIOMPATH (CAMOCTOSATENBHO WJIHM C TIOMOIIBIO YUUTEIS/IPYTrUX yYaCTHUKOB
00pa30BaTebHO-KOPPEKIIMOHHOIO MpoIlecca) OCHOBAHUS W KPUTEpPUH Ui Kiaccuukanum
XUMHYECKHMX BEIECTB U XMMUUYECKUX PEaKIUil; yCTaHABIMBATh MPUYNHHO-CIIEICTBEHHBIE CBS3U
MEXy 00BEKTaAMU U3YUEHUS; CTPOUTH JIOTHYECKHUE PACCYKACHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE,
10 aHAJIOTHH); 1E1aTh BBIBOJIbI U 3aKJIIOUEHUS;

— YMEHHE NPUMEHSATh B IPOIlecce MO3HAHUS MOHATHS (IPEIMETHBIE U MEeTaIpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IpUMEHSeMble B XUMHH MOJIEJIbHbIE MPEJICTABICHUS — XMMUYECKUN 3HAaK (CMMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XHUMHUYECKOM peakluu — TMpU pelieHuu YydeOHo-
MO3HABATENBHBIX 33/Ja4; C Y4YETOM OSTUX MOJICJIBHBIX TPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKM H3Y4Ya€MbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX pPEeaKluil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYMHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEUMS B U3y4aeMbIX [IPOLIECCaX U SIBICHUAX; MpeJiaraTb KpUTEPUU AJIs BBISIBICHUS ATHX
3aKOHOMEPHOCTEW U NMPOTUBOPEUNi; BBIOMpATh CIIOCOO perieHus yueOHOH 3a1a4un (CpaBHUBATh
HECKOJIbKO BapHMAHTOB PEIICHUs, BHIOMPATh HAMOOJEe MOAXOMSAIIHNA C YIETOM CaMOCTOATEIHEHO
BBIJICJIEHHBIX UJIM 33JJaHHBIX KPUTEPHEB).

basosvle uccneoosamenvckue deticmeus:

— YMEHUE HCIIONb30BaTh [IOCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MTO3HAHUS, A
Takk€é B KayecTBE OCHOBBI Uig (OPMHUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

— IpUOOpETEeHUE OMbITa M0 TUIAHUPOBAHUIO, OPTaHU3ALUN U MPOBEJICHUIO YUEHUYECKUX
HKCIIEPUMEHTOB: yMEHHE HaOJII0AaTh 3a XOJ0M Ipoliecca, MPOTHO3MPOBATH €ro pe3yJbTar,
dbopMynupoBaTh 000011IEHUS U BBIBOJIBI [0 pe3yJibTaTaM MPOBEAEHHOIO OMbITa, UCCIEI0BAHUS, C
OTIOPOi1 Ha 3a/1aHHBIN TJIAH/aJITOPUTM COCTABIIATH OTUET O MPOJICIAaHHON padoTe.

Pabomoii ¢ ungpopmayueii:

— yMEHHuE BbIOMpATh, AHATU3UPOBATH M HHTEPHPETHPOBATH (CAMOCTOSATENBHO WU C
MOMOINBIO  YYUTEIS/IPYTUX  YYaCTHUKOB  00pa30BaTEIHbHO-KOPPEKIIMOHHOTO  IMPOIIecca)
UH(POPMALIMIO Pa3IMYHBIX BUA0OB U (POPM MpescTaBIeHUs, TTOIY9aeMyl0 U3 pa3HbIX HCTOYHUKOB
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(Hay4HO-TIOMYJIIpHAsl TUTEpaTypa XUMHUUYECKOTO COJAEp KaHUs, CIPABOYHbIE MOCOOUS, PEeCypChl
WuTepHeTa); KpUTHUECKU OLEHUBATH IPOTUBOPEUHUBYIO M HEAOCTOBEPHYIO HH(POPMAITHIO;

— YMEHHUE IPUMEHSATDH Pa3IMuHbIe METO/IbI U 3apOChl IPU MOUCKE U 0TOOpe UHPOpMALHH
U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JUIsS BBINOJHEHUs YU4EOHBIX M TO3HABATEIbHBIX
3a/a4 OMpeIeIEHHOrO TUIA; TPUOOPETEHUE OIbITa B 00JIACTH UCIOJIb30BaHUS HH()OPMALIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHUCTEM; YMEHHE BbIOMpaTh ONTHUMAJIbHYIO (hOpMY MpeacTaBieHus UHGOpMaLUU U
WITIOCTPUPOBATH PEIIAEMbIC 331a4l HECIOKHBIMH CXEMaMH, AUarpaMMaMi, APYyruMu popmMaMu
rpauKu U UX KOMOUHAITUSIMH,

— YMEHHUE UCTOJb30BaTh U AHAIM3MPOBATH B Ipoliecce yuyeOHOW M MCCIen0BaTeIbCKON
JEeSATENIbHOCTH UH(POPMAIINIO O BIMSHUU IPOMBIIIIEHHOCTH, CEJIbCKOTO X03sIIICTBa U TpaHCIOpTa
Ha COCTOSIHHE OKPY’KaIOLIeH PUPOJHON CPEJIbI.

Kommynuxamuensle ynusepcaibhbvle yueoHvle 0elicmeus:

— yMEHHE 3a/aBaTh BONPOCH (B XOJ€ [Haliora W/WIM AMCKYCCHH) IO CYIIECTBY
oOcyxgaeMoil TeMmbl, (OPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BbBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

— TpuOOpeTeHHe OMbITa MPE3EHTAIMH PEe3YJIbTaTOB BBLIMOJHEHHS XUMHUYECKOTO
JKCIIEpUMEHTa (JIA0OpPaTOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH II03HABATEIBHON W
MCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJACOBAHMS NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpeIeTieHIe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHCHHOU PabOTHI U JIp.).

Pecynamuenvie ynugepcanvnule yueonvle 0eiicmeun:

— yYMEHHE ONpeAeNsaTh UeNd  JeATeNbHOCTH, IUIAHUPOBaTh,  OCYIIECTBIISTH,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQEKTUBHbIE CHOCOOBI pElIeHHs Y4eOHbIX M [03HABaTENbHBIX  3ajad,
COCTaBISITH/KOPPEKTUPOBATH MPEATOKEHHBIN aNTOpUTM JEHCTBUI MpU BHIMOJHEHUH 3aJaHUN C
y4€TOM IOJTydeHHsI HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIINAX; OIICHUBATh
COOTBETCTBUE MOJIyUEHHOI'O pe3yJibTaTa 3asBICHHOH 11EJIH;

— YMEHHE HCII0JIb30BaTh M aHAJTH3HUPOBATH KOHTEKCTHI, IPE/IyIaraeMble B YCIIOBUH 33 TaHHA.

IIpeameTHBbIe pe3yabTaThl

B cocraBe mnpenMETHBIX peE3yAbTATOB MO OCBOCHHUIO 00S3aTEIBHOTO COIEpIKaHUS,
YCTQHOBJICHHOT'O JaHHOW paboueil mnporpaMMoi, BBIJEISAIOT OCBOCHHbBIE OO0YYaIOLUIMMUCS
HayyHbl€ 3HAHUS, YMEHMS U CIIOCOOBI JEWUCTBUH, crenupuyeckue g NpeIMETHONH 00s1acTu
«XuMHs», BUABI JEATEIHHOCTH TIO TOJYYEHUI0O HOBOTO 3HAHUS, €ro HWHTEPIpETalunH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3INYHBIX y4EOHBIX M HOBBIX CUTYAIIHSIX.

8 knace

[IpenmeTHbie pe3ynbTaThl OCBOCHHS O0S3aTENFHOTO IMPEIMETHOTO  COJEpIKaHus,
YCTAHOBJICHHOT'O JJaHHOH paboueil mporpamMmoii, oTpakatoT chOpMUPOBAHHOCTD y 00yJaroIuXcs
C HapYIICHUSMH CITyXa CIIETYIONTNX YMEHHIA:

1) packpbIBaTh CMBICIT OCHOBHBIX XUMHUYECKHX MOHITHIA: aTOM, MOJEKYJa, XUMHUECKUN
AIIEMEHT, TIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAsI
U MOJIEKYJSIpHAsh Macca, KOJHMYECTBO BEIIeCTBa, MOJb, MOJSIpHAs Macca, MaccoBas O
XUMHYECKOTO dJIEMEHTa B COCTUHEHHUH, MOJISIPHBI 00BEM, OKCHII, KHCIOTa, OCHOBaHUE, COJIb,
XUMHYECKasl peakiiys, MaccoBast J0Js BEIIECTBa B PaCTBOPE;

2) WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH (cM. m. 1) u
MPUMEHSITh 9TH MMOHSATHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHUN;

3) ucnonb30BaTh XHWMHUYECKYIO CHMBOJHMKY [UIsl COCTaBI€HHUS (OpMyd BeElIeCTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) ompeienATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX;
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5) knaccu(puuUpoBaTh XUMUYECKUE IEMEHTHI; HEOPraHMUECKUE BEIIECTBA; XMMUUYECKHE
peaxkuu (B paMKax U3y4yeHHOIO0);

6) xapakTepu3oBaTh (ONMCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMUYHBIX
KJIACCOB, MOATBEPXkAasi ONMCAHHUE NPUMEPAMU MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKHX PeaKluii;

7) IpOrHO3UPOBAaTh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX KAau€CTBEHHOI'O COCTaBa;
BO3MOYKHOCTH NPOTEKaHUsI XUMUYECKHX IPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;

8) BBIUUCIATH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELLIECTB; MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 1o (hopMyJsie COETMHEHUS; MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

9) npuUMEHATh OCHOBHBIE OIlE€pallMM MBICIUTEIBHON JIEATENbHOCTH — aHalU3 U CHHTE3,
CpaBHEHHE, 0000lLIeHHe, CHCTEMaTH3alMio, KJIACCU(UKALMIO, BbISBIEHUE IPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN; €CTECTBEHHO-
Hay4yHble METO/bl IIO3HAHUS — HAOJIOJCHUE, U3MEPEHHUE, MOJAEIUPOBAHUE, HKCIEPUMEHT
(peanbHBII U MBICTICHHBIN);

10) cnenoBarh mpaBUiaM I0JIb30BAHUS XHUMHUYECKOW TMOCyA0H H J1ab0paTOpPHBIM
000pyi0BaHUEM, a TAK)KE IIPABHJIaM OOpaLEeHHs C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPAHUIO
ra3000pa3HbIX BEMIECTB (BOIOPOJIAa U KUCIOPO/Ia), IPUTOTOBICHNUIO PACTBOPOB C OMPEACIEHHOM
MaccoBOW Jl0Jiell pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBaTb M MNPOBOJUTH XHMHUYECKHE
HKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEH M KUCJIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, peHondranens, METUIOPAHXK U Ap.).

9 kiace

IIpenmeTHble pe3ynbTaTbl OCBOCHMS O0S3aTENBHOIO  IPEIMETHOIO  COJEpIKaHus,
YCTaHOBJIEHHOI'O JAHHOH paboyeil mporpaMMoii, oTpaxaroT c(hOpMUPOBAHHOCTh Y 00yUarOIIUXCs
C HApYILIEHUSIMH CIIyXa CIEIYIOIINX YMEHUN:

1) packpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX TIOHATUH: cMech (OJHOpOAHAs U
HEOJIHOPO/IHAsA), AJIEKTPOOTPULATEIbHOCTh, CTENEHb OKUCICHMS, XHUMUYECKas peakuus,
XUMHUYECKMM DJIEMEHT, aTOM, MOJEKyJa, Kiaccu(uKalus peakiuil: peakluu COeAUHEHUS,
pPEeaKIMU PA3JIOKEHHsI, PEaKIMU 3aMEIleHHs, peakuuh OOMEHa, 3K30- U HHIOTEPMHUYECKHE
peakIuu; TeroBoM A3 (HEKT peakiuu; APO aToMa, HJICKTPOHHBIN CIIOI aToMa, aTOMHAst OpOUTaIb,
pannyc aroma, XMMUYECKasl CBA3b, MOJISIpHAs M HENOJISIpHAsl KOBAJIEHTHAs CBSI3b, MOHHAs CBS3b,
WOH, KaTHOH, aHWOH, PacTBOp, MOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIEHUS, XMMHUYECKas peaklus, MOJIb,
MOJIIpHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JEKTPOIUTHUECKAsH JUCCOLIUAINS,
peaKknMy MOHHOTO 00OMEHa, KaTaiu3aTrop, XMMUYECKoe paBHOBECHE, 00paTUMble U HeOOpaTUMBbIe
peaKkuuy, OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHCIUTENb, BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAHOBIICHHE, aJNIOTPOIUs, aM(pOTEepHOCTh, XUMUUECKasi CBA3b (KOBAJIEHTHAs,
MOHHAsI, METAJJTNYECKast), CKOPOCTh XUMUYECKOW PEeaKII1H;

2) WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKHUX MOHATHH (cM. m. 1) m
MPUMEHSTH 3T MOHATHUS IIPU OMMCAHUN BEIIECTB U UX MPEBpaIllEHUH;

3) wucmonp30BaTh XMMHUYECKYK) CHMBOJIMKY JUIsI COCTaBJIEHUS (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

4) onpenensATb CTENEHb OKHUCIEHHUS DJEMEHTOB B OMHAPHBIX COCIUHEHMSIX;
MPUHAJJIEKHOCTh BEIECTB K ONpeAeNEHHOMY Kjaccy COeQUHEHUH 1o ¢dopMysaM; BHJ
XUMHUYECKOH CBS3M (KOBAJIEHTHAs U MIOHHAs1) B HEOPTaHUYECKUX COECIMHEHUSX;

5) packpeiBaTh cMmbicht [lepuomnueckoro 3akona JI.M1. MenaeneeBa: 1eMOHCTpUPOBATH
NOHMMAHHE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT MX IMOJIOKEHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAHEHHsI MAaCChl BEILIECTB, TIOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJICKYJISIPHOTO YU€HHsI, 3aKOHA ABOTaJpo; ONUCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO (GOpMY
[Tepuonuueckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB: pa3inyaTh IMOHATHS «TJIaBHas noArpymnna (A-
rpynna)» u «noboynas noxarpynmna (b-rpynma)», maneie u Oosblive MEPUOJBI; COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcs B Tabnuue «lleproguueckas cucreMa XMMUYECKUX AJIEMEHTOB
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J.1. MenpeneeBay ¢ UUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI ATOMOB XUMHUYECKUX JIEMEHTOB
(coctaB U 3aps Aapa, 00IIee YUCIIO FIEKTPOHOB U PACIIPEICIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

6) kaccuuUUpPOBaTh XUMUYECKHE JIEMEHTbhI; HEOPTraHUUECKUE BEIIECTBA; XUMUUYECKHE
peaxkiuu (B paMKax U3y4yeHHOIO0);

7) xapakTepu3oBaTh (ONMUCHIBATh) OOIMME M CHEMU(UUECKHE XHUMHYECKHE CBOWCTBA
IPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPHK/IAsi OMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX 1 MOHHBIX
YPaBHEHMI COOTBETCTBYIOIMX XMMUYECKUX PeaKIuii;

8) MpOrHo3upoBaTh CBOICTBA BELIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOI'O COCTAaBa;
BO3MOYKHOCTH ITPOTEKaHUs XMMUYECKHUX MPEBPALICHNUIN B Pa3IMUHBIX YCIOBHIX;

9) cocTaBiATh ypaBHEHUS 3IEKTPOJIUTUUECKON JIMCCOIUAILIMN KUCIIOT, IIEJI0UeH U COJIeH;
IOJHBIE M COKpAalEHHbIE YpaBHEHMs peakluil HMOHHOro OOMEHa; ypaBHEHMs peakiHii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJIY BELIECTBAMM pPA3JIMYHBIX
KJIACCOB;

10) packpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

11) BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELLIECTB; MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIeMEeHTa 10 (hopMyJie COeIMHEHUS; MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE;
IIPOBOAMTDH PAcU€ThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

12) cnenoBarh mnpaBUiaM IOJIb30BAaHMS XUMMUYECKOW MOCylol M J1a00opaTOpHBIM
000pyi0BaHUEM, a TAKKE IIPABHJIaM OOpaIEHUs C BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBINOJHEHUIO J1A0OPATOPHBIX XHWMHYECKHMX OIBITOB IO IOJIYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (aMMHUaKa);

13) npoBOAUTH peakluy, NOATBEPKIAIOIINE KaUeCTBEHHbIM COCTaB pa3IMYHbIX BEILECTB
(B paMKax M3y4yeHHOTIO0);

14) npUMEHATh OCHOBHBIE OMNEpaIM MBICIUTEIbHON EATeIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHME, 0000IIeHHe, cHUCTeMaTH3aluoo, KiIacCU(UKAIMIo, BbISIBICHHE PUYUHHO-
CJIEZICTBEHHBIX CBSI3€l — JUI N3Y4EHUS] CBOMCTB BEIECTB M XUMHUUECKUX PEaKIHii; €CTECTBEHHO-
HayyHble€ METOJbl IO3HAHMUS — HaAOJNIOJIEHUEe, U3MEPEHHE, MOJEIUPOBAHHE, SKCIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).

10 xknacc

IIpenmeTHble pe3ynbTaTbl OCBOGHMS  O0S3aTEIBHOIO IMPEIMETHOTO  COZAEp KaHus,
YCTaHOBJIEHHOI'O JAaHHOH pabouel mporpaMMoii, oTpakatoT c()OPMHUPOBAHHOCTH Y 00YJarOIIHUXCs
C HapYIICHUSMH CIyXa CIETYIOUIMX YMEHHI:

1) packpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHATHI: XUMHUECKUIH JJIEMEHT, aTOM,
MOJIEKYJIa, IIPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BAJICHTHOCTb, XMMHYECKAs peakuus,
XUMHUYECKasl CBsI3b, pPACTBOP, pEaKUUW HOHHOTO OOMEHa, aIoTpomus, aM(OTEpHOCTD,
XUMHUYecKass CBA3b (KOBAJIEHTHAs, HWOHHAs, METAJUIMUEcKas), KpHCTaNIM4ecKas pemerka,
KOppO3Usi METAJIJIOB, CIUIaBbl; CKOPOCTh XHWMHUYECKOW peakluu, MPeAeTbHO IOIyCTHUMas
kouneHtpanus (I1JIK) Bemectna;

2) WIUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHWMHUYECKHMX MOHATHH (cM. m. 1) u
NPUMEHSTH 9T MOHATHUS NPU ONMUCAHUY BELECTB U UX MPEBPAILCHUIA;

3) ucnonab30BaTh XHWMHUYECKYIO CHMBOJIMKY JUISi COCTaBi€HHS (OpPMyYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

4) omnpenensaTh BaJIEHTHOCTb W CTEMEHb OKUCICHHUS XHUMHYECKUX DJEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa; IMPUHAAJIECKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
coeuHeHUH no (GopMmynaM; BUJI XMMHYECKON CBSA3M (KOBaJleHTHasi, MIOHHAs, METaUInYecKas) B
HEOPraHMYECKUX COeIMHEHMSX; 3apsi/l HOHA 110 XUMUYECKO hopMyIie; XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCJAMHEHWM, THUI KPUCTAJUINYECKOH peIIETKH KOHKPETHOIO
BELIECTBA;

5) packpsiBaTh cMbich [lepuomnueckoro 3akona /.M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMHUCHIBATh M XapaKTepHu30BaTh TabinunHyto Gopmy Ilepuonuueckoit cuctembl
XMMHYECKHX JJIEMEHTOB: pa3ivyaTh MOHATHS «TJlaBHas noArpynna (A-rpymnmna)» U «oOouHast
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noarpynma (b-rpynma)», manbie W OONbIIME TEPHOIBI, COOTHOCHUTH O0O3HAYEHUS, KOTOPHIC
UMEIOTCS B INEPUOJMYECKOM TabyMIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO 3JIEKTPOHOB U paclpeieIeHUe UX Mo
AIIEKTPOHHBIM CJI05IM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB AJIEMEHTOB U
UX COCJUHEHUH B Ipeenax MalblX NEepUOJOB U TJIAaBHBIX MOAIPYMI C YYETOM CTPOEHHS HX
aTOMOB;

6) kaccuuUUpPOBaTh XUMUYECKHE JIEMEHThI; HEOPraHUUECKUE BEIIECTBA; XUMUUYECKHE
peaknuu (1o YUCIy M COCTaBY yYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 1Mo
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

7) xapaktepu3oBaTh (OMUCHIBATH) 0OmME M crnenu(uuecKkue XUMHYECKHE CBOHCTBA
IPOCTBIX M CIO0XHBIX BEIECTB, NOATBEPK/1asi ONMCAHNE NIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIHM;

8) coCTaBIATh YpPaBHEHUS peaklLuil, MOATBEPKAAOLIMX CYIIECTBOBAHUE I'€HETHUECKOM
CBSI3M MEXY BEIIECTBAMU Pa3INYHbIX KJIACCOB;

9) mporHo3upoBaTh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS; BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

10) BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BELIECTB; MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 110 (opMyJie COEIUHEHUS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
HIPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUUECKOM peaklnu;

11) cnemoBarh mpaBWiaM IIOJIb30BAaHUS XWMHYECKOW TIOCYAOH M J1aOOpaTOPHBIM
00opyI0BaHUEM, a TAKXKe IPaBUIIaM 0OpallleH!s C BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIUAMU
[0 BBIIOJHEHUIO J1a0OpAaTOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3000pa3HbIX BEIIECTB (YTJIEKUCIIOro ra3a);

12) npoBOAUTD peakluy, IOATBEPKIAOIINE KAUECTBEHHbIN COCTAaB Pa3IMYHbIX BEILECTB!
pacrio3HaBaTh OIBITHBIM IYTEM XJIOPUIOPOMUI-, HOAMI-, KapOoHaT-, Qocdar-, cuimkar-,
cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METaJJIOB,
HPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPraHUYECKHUX BEILECTB;

13) npUMEeHATh OCHOBHBIE OINEPALMU MBICIUTEIbHON AESITENIbHOCTH — aHAJINU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3aINI0, BBISIBICHUE PUUYNHHO-CIIEACTBEHHBIX CBA3€H — IS
M3yUYEHHsSI CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIINIA; ECTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MO/IEIMPOBAHNUE, SKCIIEPUMEHT (PEalbHbIM U MBICIICHHBIH).

C yuerom auddepeHIUpPOBAHHOIO XapakTepa TpeOOBaHMH K  IUIAHUPYEMBIM
00pa3oBaTeNbHBIM pe3yJbTaTaM TeKYIIas U IPOMEKYTOUHAs aTTeCTalUs 110 yUeOHOMY NpeIMeTy
«XUMHS» TPOBOJUTCS C UCIHOJIb30BaHHMEM pa3pabOTaHHBIX MEJaroroM KOHTPOJIBHO-
U3MEPUTENIbHBIX MaTEPUATIOB.

Bxurouenne oGyyaroniuxcs BO BHELIHUE MPOLETYpPbl OLEHKU JOCTHXKEHUHN MO MPEaMETY
«XUMUA», B TOM YHCIIE BCEPOCCUICKUE TPOBEPOUHBIE pabOTHI U Jpyrue NoJ00HbIE MEPOTPUATHS,
MIPOBOAMTCS TOJIBKO C YKEJIAaHUS caMUX OOYy4alolUMXCsl C HAPYLIEHUSIMHU CIyXa M MX pOJauTeNel
(3aKOHHBIX Mpe/ICTaBUTENCH).

[To pe3ynbrataM MpoMeyTOUHOM OLIEHKH OBJIa/IEHUs COJIEP)KaHUEM yueOHOTro MnpeaMeTa
«XUMUS» TPUHUMAETCS pELIEHHEe O COXPaHEHHH, KOPPEKTUPOBKE IIOCTABJICHHBIX 3ajad,
00CY)K/ICHHUS Ha MICHXO0JI0Tr0-1eIarOTHYECKOM KOHCHIYMe (yueOHO-METOIUUECKOM COBETE H/HITU
1p.) 0o0pa3oBaTeNbHOW OpraHU3alMM C IENbI0 BBIABICHUS NPUYMH M COTJIACOBAHUS IIIaHa
COBMECTHBIX JEHCTBHM MEJarornyeckoro KOJUIEKTHBA, OpraHU3allud B3aUMOJEUCTBUSA C
POIMUTEISIMH/3aKOHHBIMHU TPEACTAaBUTENIMHI 00Yy4aroIIerocs.

2. Cojaep:xxaHue y4eOHOro npeamera

8 ki1acc
Pa3nean |. [lepBoHayajibHble XMMUYECKHE MOHSITHSA



[Ipenmer xumuu. Posnb XUMHU B KU3HM 4Y€JIOBEKAa. XMMHSI B CUCTeMe Hayk. Tena u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

AToMBI U MOJEKyJbl. XUMHUYECKUE 31€MEHTbl. CHMBOJIBI XHMUYECKUX 3IJIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAA aTOMHAst Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KonunuectBo BemectBa. Moabs. MonsipHast Macca. B3auMOCBSI3b KOJIMYECTBA, MAacchl U
quCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacyérol mo popmysiam XUMHUYECKUX COCTUHECHUH.

dusznueckue M XUMUYECKHE SIBJICHUSA. XUMHUYECKas peakuus U e€ NPU3HAKU. 3aKOH
COXpPaHEHHsI MacChl BEIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peakuit
(coemuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0M, MpaBuiaMu paboThl B Jabopatopuu U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YUYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoAeHne pu3nueckux (IJIaBlIeHrEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaIMBaHUE MEIHOM MMPOBOJIOKH, B3aUMOCHCTBHE Mea C KUCIOTOM) SIBJICHUI, HAOII0IeHIE U
OINMCAaHNE NTPU3HAKOB NIPOTEKAHUSI XUMUYECKUX peakLnil (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CEpHOH KHUCIOTHI ¢ XJopuaoMm Oapus, pasioxeHue ruapokcuga menu (II) mpu narpeBanum,
B3aUMOJICHCTBUE KeTe3a ¢ pactBopoM cosr Meau (11), uzyuenue cnoco6oB pasneneHus cmeceit (¢
MOMOIIbIO MarHuTa, GUILTPOBAHHUE, BBIMIAPUBAHUE, TUCTHIUIAIMS, XpoMaTtorpadus), IpoBeIeHue
OUMCTKM IIOBapE€HHON cOJM, HAONIOJCHWE U ONMCAHHWE PE3yJbTaTOB IPOBEACHUS OIBITA,
WITIOCTPUPYIOILET0 3aKOH COXPaHEHUs MACChl, CO3/JaHUE MOIeIe MOJIeKYJ (I1apOCTEP KHEBBIX ).

Paznea |1. Baxknelimme npeacraBuTe 1 HEOPraHMYeCKUX BellleCTB

Boznyx — cmech raszos. CocraB Bo3nyxa. Kucinopon — 31€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMHUUECKHUe CBOMCTBA (PEaKIMy FOpEeHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJIY4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUS
KHCIIOpPOJIa.

TennoBoit 3pdexT XUMHUYECKOW peaklnH, TEPMOXHUMHUYECKHE YpPaBHEHHS, 3K30- H
DHAOTEPMUYECKUE peakUMU. TOmnMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bogopon — anemeHT M mpoctoe BemecTBo. HaxoxzaeHue Bogopona B IPHUPOJE,
¢duznyeckne 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osyuyeHus. Kuciorsl u comnu.

MonsipHbiii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelenHsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcunbl. Knaccuduxanus OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBIC) U HeconeoOpasytonme. Homenknatypa
oKkcu0B. PU3NUYECKHE U XMMUUECKHE CBOMCTBAa OKcH0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuii. @u3nuecKue U XUMHYECKHE CBOMCTBa OCHOBaHMM. Ilomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3nveckue U XuMHUECKUE
cBoiicTBa kuciot. P akruBnoctu metawioB H.H. bekerosa. [Tonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XMMHUECKHUe cBoicTBa cosel. Ilomyuenue
COJIEH.



['enernyeckas cBS3b MEXKAY KJIacCaMHM HEOPTaHMUYECKUX COECTUHEHHH.

Xumuueckuit 3xcnepumenm:

KaueCTBEHHOE OMPEIEIICHUE COACPKAHUsI KUCIOPOJa B BO3/lyXe, MOJyueHue, COOupaHue,
pacno3HaBaHUE W H3y4YEHHUE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aUMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHUIOB M OINUCAHWE WX CBOMCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABAHUE U
U3YyYeHHUE CBOWCTB Boaopona (ropeHue), B3aumojnencTBue Bojopona c¢ okcugom wmeau (I1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPUATIOB), HAOIIOICHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEIOBAaHUE OOpPA3I[OB HEOPTAHMYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
HaAOJI0/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PAaCTBOpPAx KHUCIOT U ILEI0Yel, U3ydeHue
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMU, PEaKITUi
HEUTpaIu3auu, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHHE OJHOTO METajlia IPYruM
W3 pacTBOpa COJIM, PEIICHHE OHKCIIEPUMEHTAIBHBIX 3a/ady Mo Teme «BaxHenmme Kiacchl
HEOPraHUYECKUX COCAMHEHUN.

IloBTOpEeHUE, 00001IeHNE U CHCTEMATU3AIUA H3Y4YEHHOI0 MaTepHuaJia

9 kanacc

IToBTOpEHUE

Paznen |. Ilepuonmueckmii 3axkoH u Ilepmoamyeckas cucreMa XMMHYECKHX
iemeHToB .M. MenpaeseeBa. CTtpoeHue aTtoMoB. XUMHYeCKasi CBSA3b. OKHMCJINTEIbHO-
BOCCTAHOBHTEJIbHbIC peaKINu

IlepBble MONBITKY KiacCU(UKALMU XUMUYECKUX 3JIeMeHTOB. [IoHsTHE 0 rpynIax CXOAHbIX
AJIEMEHTOB (IIEJIOYHBIE U IE€JI0YHO3EMENbHbIE METAJIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUJIbI U THUJPOKCHIBI.

[lepnonnueckuit 3akoH. llepuogmueckas cucrema xumMuyeckux daemeHtoB JI.M.
MenneneeBa. KopoTkonepuoanas u JuimHHOmNepuojaHas ¢opmbl I[leproguueckoir cucTteMbl
xumuueckux anemeHtoB JI.MI. MenneneeBa. Ilepuonbl m rpynmnbel. PU3HYECKHM CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aromubX sjaep. W3orombl. OnexkTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMEeHTOB [leproanueckoil cucTeMbl
HAN. MengeneeBa. XapakTepUCTHKA XHUMHYECKOrO JJIEMEHTAa IO €ro IOJOKEHUI0 B
ITepuoanueckoit cucreme .M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajiiyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAITMYECKUX
Y HEMETAJUIMYECKUX CBOWCTB IO IPyIMIaM U MEPHOaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[.M1. MenneneeB — y4€Hblil U IpasklaHUH.

Xumuyeckass  cBa3b.  KoBaneHTHas  (mosispHass W HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHus. OKHCINTEIBbHO-BOCCTAaHOBUTENbHBIE — peakunu. IIpomecchr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yuyeHne oOpa3lloB BELIECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE TMIPOKCHIA
[MHKa C pacTBOpaMU KUCJIOT U IEeJ0Yell, MPOBEIeHUE OIbITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIU (TOpeHHE, peaKIuy pa3ioKeHus, COeTUHEHNUS).

Pa3nen |l. BemecTBo U XuMu4eckue peakiun

Ilepnonnueckut 3akoH. llepuoguueckas cucrema xumuyeckux odaemeHtos JI.M.
MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KajdbLUs U UX COEAMHEHMH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [IepnoandecKkoil CHCTEME U CTPOEHUEM MX aTOMOB.

10



CtpoeHue BellecTBa: BUIIBI XWMHYECKOW CBA3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHUX BEIECTB. XHMMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccuukanus XMMHYECKUX peakiuil M0 Pa3IuuHbIM MpU3HAKaM (IO YUCIYy U COCTaBY
Y4YacCTBYIOUIMX B PEAKIMH BELECTB, 10 TEMJI0BOMY 3P HEKTY, IO U3MEHEHHUIO CTENEHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO Y4YacTHUIO KaTajiu3aTopa). OK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopocTu XuUMHUYEeCcKOl peakinuu. [loHsTHE 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonstue o
karanuse. [IoHaTHe 0 XUMHUYECKOM paBHOBECHH. PAKTOPBI, BIUAIOIINAE HA CKOPOCTh XUMUYECKON
peaKuuy U MOJI0KECHUE XMMHYECKOIO PABHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKLMU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIyii ¢ UCIIOJIb30BAaHUEM METO/1a HIIEKTPOHHOT0 OanaHca.

Teopus 2MEKTPOIUTUUECKON IUCCOLMALMN. DJIEKTPOIUTH U HEANEKTPOIUTHL. KaTHoHsl,
AQHUOHBI. MexaHM3M JIMCCOLIMALIMU BEIIECTB C Pa3IMYHbIMHU BUIAMU XUMHUUYECKOM cBsA3U. CTENEeHb
nuccorranuu. CUIIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakium noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEaKIii HOHHOTO OOMEHa, MOJIHBIC U
COKpAaILEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IPEJCTaBICHUM 00 3IEKTPONIMTUYECKON aucconuanuu. KadecTBeHHblE pPEAaKIMU Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJIJIOB M HEMEeTaluloB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakToOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLecca AUCCOLUAIIII
KUCJIOT, IeJ04el 1 coliel (BO3MOKHO HCIOIb30BAHNE BUJIEO MaT€pPHUajIOB), IPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK MPOTEKaHUsSl peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE OCalKa,
BBbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKLUi (FOpeHHE, peakluu Pas3I0oKEeHMs, COeAUHEHUs), paclio3HaBaHUE
HEOPraHMYECKNUX BEIIECTB C TIOMOIIBK0 KAaueCTBEHHBIX pEaKUMH Ha HOHbBI, pEIIECHUE
HKCIEPUMEHTAIbHBIX 3a/1a4.

Pazpen I11. Hemera/liibl U X COeAMHEHUS

OOmiasi xapakTepucTuKa rajoreHoB. OcCoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crernieHu okucineHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — TaJOrE€HOB.
XUMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
niesouamu).  XuopoBopopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pu3MUecKHe CBOWCTBA NMPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHBIE MOJIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpOA, CTpoeHue, (U3NYeCKHe M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucCiIO0Ta, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oO1re Kak MpeacTaBUTEIN Kacca KUCIOT U crieruduueckue). XUMUYECKUE PeaKkiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOT 0 ClI0c00a NOIy4YeHUsl CEPHOM KUCIOThI. [[puMeHeHne cepHoi KMCIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuusi Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUH B MpHUpPOJC. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl COCAUHEHUSIMU CEPBI
(KHCTIOTHBIE I0XKIH, 3arPsS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.
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OO6miast xapaktepucTtuka 3JeMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (HU3UYECKUe u
XuMHUeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero Gu3andyeckue 1 XuMHYECKre
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KUCIIOTa, €€ MOJIyueHHe,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
yno0peHuii. XuMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIel Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
dusznueckue M XMMHUYECKHE CBOWCTBa, moiydeHue. lcmosnb3zoBanue QocharoB B KayecTBe
MUHEPAJIbHBIX Y100pEHUA.

IToBTOpEHUE, 00001IeHHE U CHCTEMATH3AUA U3YYEHHOT0 MaTepuaia

10 xknace

IloBTOpPEHME

Pasnen I. Hemerasiibl 1 X coefMHEHU A

OOmast xapakrepuctuka syeMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHbIe CTENEHU OKUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(PUKAIIMH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopoT yriepoaa B mpupoe.
Oxcuapl yraepona, Ux (pU3MYEecCKUe U XMMUYECKHE CBOMCTBA, JIeHCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
CONM, WX (PU3MUECKUE M XUMHUYECKHE CBOMCTBA, MOJy4eHHE W TIpuMeHeHue. KadecTBeHHas
peakuus Ha kKapOoHaTHOHBIL. Mcnonb30Banue kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH
U CEIIbCKOM XO35HCTBE.

IlepBoHauabHBIE MOHATHS 00 OPraHUYECKHMX BEIIECTBaX KAK O COEJUHEHUSX YIiepoja
(MeTaH, 3TaH, dTHJIEH, alleTUJICH, dTAHOJ, TIMIEPHH, YKCYCHas KHcIIoTa). [[pupoiHbIe HCTOUHUKI
YIJI€BOAOPOAOB (Yrojib, MPUPOAHBIN ra3, HePTh), HPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY ¥ TIPOMBIIIICHHOCTH. [loHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPax, OEIKax,
yIJI€BOAAX — M UX POJM B JKU3HU 4eJoBeKa. MarepuaiabHOE €IMHCTBO OPraHHYECKUX H
HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKME CBONCTBa, IOJY4Y€HHE M IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuHus (IV) u
KpeMHHEBOM kucioTe. CUIMKATBI, UX UCIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. Baxkneiimue
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. I[IpobGiembl
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3loB HEOPraHUYECKUX BEILIECTB, CBOMCTB COJISTHOM KHCIIOTHI, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIUH Ha XJIOPWA-WOHBI U HAONIOACHUE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUaAIOB), O3HAKOMIIEHHE C O0pa3llaMH XJIOpUIOB (TaJIOT€HUIIOB),
O3HaKOMJIEHHE ¢ o0pasuamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONMIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JCHUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEaKIMH Ha CyiIb(paT-WOH M HaOIIOJCHWE NMpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOKHO HCTIOJB30BaHUE BUIEOMATEPUAITIOB), OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IMPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI HA HOH aMMOHUS U (poc(aT-uOH U NU3ydEHUE IPU3HAKOB UX MIPOTEKaHHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJb30BaHUE
BUJCOMATEPHUAJIOB), M3Y4YEHHE MOJEICH KpUCTAUIMYECKUX pemETOK anmasa, rpadura,
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dymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraéM U yCTPOMCTBOM ITPOTHUBOTa3a, MOJyUYeHHEe, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOKCTB
VIJIEKUCIIOrO Tra3a, MpPOBEACHHE KAauyeCTBEHHBIX peakiuil Ha KapOOHAT U CUJIMKAT-UOHBI U
U3y4eHUE TMPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHIMKATHON
MIPOMBILIUIEHHOCTH, PELIEHNE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHel e HeMeTallyIbl U UX
COCTMHEHUS».

Paszgea |l. Merajiiabl M X COeIHUHEHUS

OOmas xapakTepUCTHKAa XWMUYECKHX OJEMEHTOB — METaUIOB Ha OCHOBAaHUU HUX
nosioxkenus B Ilepuonnueckoit cucteme xumuueckux snemeHToB .M. MeHnneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUITMYeCKas
peméTka. DJIEKTPOXUMHUYECKUN Pl HampsHKeHUHM MeTauioB. DU3MYEeCKMe U XUMUYECKHE
cBoiicTBa MeTayuioB. OOmIMe crocoObl mosydeHust MeTaioB. [IoHsATHE 0 KOPPO3HM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3uu. CiiaBsl (CTallb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
WX PUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[IlenouHble MeTaJIbl: MOJ0KeHUE B lleproanyeckoil cucTeMe XMMHUUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa, CTpOEHUE UX aTOMOB, HaxOKJeHUE B npuponae. Pusndeckue 1 XMMU4IECKUe
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAVIOB U UX COCTMHEHUMN.

[IlenouyHO3eMeNbHBIE METAIbl MAarHUd W KajabUui: mosioxkeHue B Ilepmoanueckoit
cucreme xumuyeckux snemeHtoB [[.M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HAaXOXJCHHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus W Kanblus. BaxkHeilmue coeanHeHUs
KabIHs (OKCUI, THIPOKCHI, COn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxenue B llepuogumueckoit cucreme xumuueckux saemeHtoB [I.U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyeckne U XMMHUUYECKUE CBONCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCHAA U THIPOKCH/Ia ATFOMUHHUSL.

Keneso: mnonoxenne B Ilepmogmyeckoil cucTeMe XUMHYECKHX diemeHToB J[.U.
MenpeneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okeuapl, Tuapokeusl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0OpasllaMd METalIOB U CIJIaBOB, MX (PU3UYECKHUMH CBOMCTBAMU,
U3YYEHHE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJb30BaHHE BHIEOMATEPUAIIOB),
0COOCHHOCTEN B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOHM (BO3ZMOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOIllecca TOPEHHUs JKee3a B
Kucinoposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX peaklMi Ha MOHBI (MarHus, KaJbllMs, aIFOMUHUS, [IMHKA, xene3a (I1) u xenesa
(III), memgu (II), HaGmroieHNEe W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
KaJiis ¥ KaJbIHs (BO3MOXKHO HCIIOB30BAaHUE BHUIECOMATEPUAIIOB), UCCIIeAOBaHNE aM(DOTEepHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANbHBIX 33]1a4 10
Teme «BakHelme MeTallIibl U UX COCTMHEHUS.

Paspea I1I. Xumus u oxkpy:kamomas cpeaa

BemectBa 1 MaTepuaibl B TOBCETHEBHOM JKM3HM YeIOBEeKa. be3omacHoe ucnoiib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTPABJICHHSIX.

XUMHUYECKOe 3arpsi3HEHUE OKpYXKarollel cpeibl (MpeaesbHas 10nycTuMasi KOHIEHTpaIus
Beniects (nasee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTepruaIoB (CTEKIIO, CIIaBbl METAILIOB, TIOJIMMEPHBIC MaTEPUAITB).

IloBTOpEeHue, 00001ICHNE U CHCTEMATH3AIUS M3YYeHHOT0 MaTepHaJia

13



TemaTn4yeckoe NJIAHUPOBAHHE
8 ki1ace

Ne Paspnensl, Tembl Koiu-Bo XapakTepuCcTUKa JESTENILHOCTH 00Y4arOINUXCs OcHoBHbIE
n/m 4acoB HaIpaBJICHUS
BOCITUTATEIbHOM
JIEeITEILHOCTU
1 Pazgen 1. IlepBonauanbHbie 24
XAMUYECKHE TOHATUS
2 1.1.Xumusa — BaxxHas 00J1acThb 6 B meuenue yuebnoco eooa: moHuMarb, IPUMEHAITh B CAMOCTOSITENbHOM peun, | 1, 3,4, 5,6

CCTCCTBO3HAHUA U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKaA

BOCIIPUHUMATh  (CIYyXO3pHTEIbHO W/WIM Ha CIyX C Yy4ETOM ypOBHA
CJIyXOPEYEBOIo pa3BUTUs 00YUAIOIUXCS) U IOCTATOYHO BHATHO U €CTECTBEHHO
BOCIIPOM3BO/IUTh TEMATUYECKYI0 M TEPMHHOJIOTUYECKYIO JIEKCHKY, a TaKXkKe
JIEKCUKY IO OpraHu3aluy y4eOHOH JesITeIbHOCTH. BBIMOIHATE (OHETHUECKYIO
3apsiKy. Mcronb3oBarh JakTHIBHYIO (YCTHO-AAKTHIIBHYIO) (DOPMY CIOBECHOM
peYH B Ka4eCTBE BCIIOMOIaTeJIbHOTO CPECTBA OOLIEHUSL.

Ilo okxonuanuu xadxcoou yuebHOU wemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOANTh TEMAaTUYECKYI0 U TEPMHUHOJOIMYECKYIO JIEKCUKY Yy4eOHOM
JVICIIUTUTMHBIL, @ TAKXKE JISKCUKY TIO0 OPraHU3alluu YIeOHOH e TeIbHOCTH.

e Vcrionp30BaTh B CTPYKTYpPE BHICKA3bIBAaHHUI N3ydaeMble TIOHSITHS.

e Coo0miaTh 0 poJii XMMHH B IPUPOJIE U )KU3HU YETIOBEKA, O €€ CBS3U C IPYTUMHU
HayKaMH.

e PaznnuaTh YUCTHIE BELIECTBA M CMECH; OJIHOPO/IHBIE M HEOTHOPOIHBIE CMECH.
e PaznnuaTh Qu3nuecKue U XUMUYECKUE SIBICHUS.

e OnpenensTh MPU3HAKKA XUMHUECKUX PEAKIINN M YCIOBHSI X MPOTEKAHMS.

e Crief10BaTh MpaBUiIaM IOJIb30BAHUSI XUMUYECKOW MOCYJI0M U 1a00paTOpHBIM
000pyI0BaHUEM, a TaKXkKe MpaBUIaM OOpaIlleHUs] ¢ XUMUYECKUMH BEleCTBAMU
B COOTBETCTBHUH C MHCTPYKIIMSMHU TI0 BHITTOJHEHHIO MTPAKTHYECKUX Pa0OT.

e [[maHupoBaTh W TMPOBOIUTH XUMHYECKHUH OKCIIEPUMEHT TI0 HW3YUCHHIO |
ONMHUCAaHUIO (PU3UYECKHX CBOMCTB BEIIECTB, CHOCOOOB pa3JeleHusi cMecei
BEIIECTB.

e Vicnionp30BaTh MpH BBHINOJHEHUH YYeOHBIX 3aJaHWid W B IpoIecce
UCCIIEIOBATEILCKOW  JIEATENIbHOCTH  HAy4YHO-TIOMYJSIPHYIO  JIUTEpATypy
XUMHYECKOTO COJIepKaHMsI, CIIPAaBOYHBIE MaTepualbl, pecypcsl HTepHeTA.
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BeicTpanBath 0TBETHI (YCTHO/YyCTHO-IaKTUIBHO, TIMCBMEHHO) C OMOPON Ha
uHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€PUAIIOB, UCIIOJIb30BaTh B
COCTABE BBICKA3bIBAHUI M3Y4YCHHBIN NOHATUHHBIN annapar Kypca XMMHUU.

1.2.BemecTBa 1 XUMHUUYECKHE
peakuuu

18

e [IpuMeHATh €CTECTBEHHO-HAYYHbIE METOJbI MO3HaHUA (B T.4. HaOIrOAEHUE,
MOJIEJIUPOBAHUE, HKCIEPUMEHT) U OCHOBHBIE ONEpPALUU  MBICIUTEIbHON
JESITEeNbHOCTH (CpaBHEHME, Kiaccuukauums) Ui M3Y4eHUs BELIECTB U
XUMHUYECKUX PEAKIUH.

e PackpbIBaTh CMBICI U3Y4aE€MBbIX IOHATUHN U 3aKOHOB U IPUMEHSTH 3TU IIOHATHUS
IIPY ONMCAHUM CBOWCTB BEILECTB U UX IIPEBPAILECHHH.

e PaznuuaTh (U3MUECKUE U XUMHUUYECKUE SIBICHUS, OOBACHATh UX CYLUIHOCTb C
TOUYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUEHUS.

e OnpenensaTh NPU3HAKY XUMUYECKUX PEaKLUil, YCIOBUS UX MPOTEKAHMUSL.

e OOBACHATH CYIIHOCTh (PU3NYECKUX U XUMHUECKUX SIBJICHUH C TOUKU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHSL.

e KnaccuuuupoBaTb XMMHMYECKME peakuMu (MO YUCIy M COCTaBy
pearupyromux 1 o0pa3yrouuxcsi BEIECTB).

e CocTaBnsaTh (OpMyIJbI OWHAPHBIX BEIIECTB IO BAJICHTHOCTH M ONPEACIATH
BAJICHTHOCTH 1O ()OPMYJIaM BEIECTB.

e PaccTaBnsaTh KO3 UIIMEHTH B yPAaBHEHUAX XUMHUECKUX PEAKLIUH.

e Crief10BaTh MpaBUiIaM IOJIb30BaHUSI XUMUYECKOW MOCYJI0M U 1a00paTOpHBIM
000pyI0BaHUEM, a TAKXKe MTPaBUIaM OOPAIEeHHs C BEIIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMH 1O BBITOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB.
Vcnonb30BaTh MpH  BHINOJIHEHUH YYeOHBIX 33JaHUd M B Ipolecce
MCCJIEIOBATENILCKOM 1€ATEIbHOCTH.

3,4,5,6

Pazgen |l. Baxueiimme
MIPEJICTAaBUTEIIA HEOPTAHHIECKUX
BEIIECTB

36

2.1.Bo3ayx. Kucnopou. [Tousitre 06
OKCHIax

e PackppiBaTh CMBICI U3Y4YaeMbIX MOHSATUN U MNPUMEHSTh 3TH TMOHATUS TMPHU
ONMCAHUU CBOMCTB BEILIECTB U UX ITPEBPAILCHMII.

e XapakTepu3oBaTh (OMHUCHIBATH) COCTaB BO3/yXa, (PU3NUECKHE M XUMUUYECKHE
CBOMCTBA KHCJIOPOAA, CIIOCOOBI €ro IMOoJIyuyeHHs, IPUMEHEHUE U 3HaueHHe B
MPUPOJIE U )KU3HU YEIOBEKa.

e CpaBHUBATh PEAKIIUU TOPEHUS U MEIJIEHHOTO OKUCIICHHUS.

1,2,3,4,56
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e Cobuparps npuOOphl Ul MOJYYEHHUsS KHCIOPOAa (BBITECHEHHEM BOJbI U
BO3]1yXa).

e Pacnio3HaBaTh ONBITHBIM ITYTEM KUCIIOPOL.

e lcrionb30BaTh XUMUUYECKYIO CUMBOJIMKY Ul COCTABICHUs (POPMYIT BEILECTB,
MOJIEKYJIAPHBIX YPABHEHUH XUMUYECKUX PEAKLUN C y4aCTUEM KUCIOPOIa.

e OOBACHATH CYHUTHOCTh HKOJOTHYECKUX MPOOJIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

e CnenoBarh npaBWiaM Oe3omacHOM  pa®oTel B J1aOOpaToOpuu  IpH
UCTOJIb30BAHUU XUMHUYECKOW TOCYIbl M 00OpYNOBaHMS, a TaKXKe IpaBHIIaM
oOpalleHus ¢ TOpIOYMMH BEILECTBAMHU B OBITY.

e [[nannpoBaTh M OCYHIECTBJIATH HA IPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTHI,
IIPOBOAMTDH HAOIIOIEHNUS, I€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e YyacTBOBaTh B COBMECTHOM paboOTe B IpyMIIe.

e lcriosnib30BaTh IpU  BHIIOJHEHUM YYEOHBIX 3aJaHUi W B Ipolecce
HCCIIEOBATENBCKOM  JESATEIBHOCTH  HAYYHO-IIONMYJIPHYIO  JINTEpaATypy
XMMHMYECKOTO COJEPKaHus, CIIPAaBOYHbIE MaTepHallbl, pecypcsl IHTepHETa.
BeictpauBate OTBeThl (YCTHO/YCTHO-AAKTUJIBHO, MHUCBMEHHO) C OHNOpPOH Ha
uH(popMalMi0 M3 y4eOHMKAa M CIPABOYHBIX MaTEpUaAIOB, HCIIOJIb30BATh B
COCTaBE BBICKA3bIBAHUIN W3YYCHHBIN IOHATUHHBIN annapar Kypca XuMuu

2.2.Bonopon. [Tonsitue o kucnorax
H COJISIX

L PaCKpBIBaTB CMBICJT HU3Yy4YacCMbIX HOHATHH U MNPUMCHATH 3TU MNOHATUA IIPU
OTIMCAHUU CBOMCTB BEIIECTB U MX MPEBPAIICHHIA.

e XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKHE U XHMHYECKHE CBONCTBA
BOJIOPO/1a, CITOCOOBI €r0 TOJTYYeHHs, IPUMEHEHHE.

e Cobupats npudOp 11sl MOTyYEHUs BOJIOPOIA.

e lcronb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTaBJIEHUS (JOPMYJI BEILECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKIUi C ydacTHeM BOJAOPOa.

e CrieoBaTh MpaBWwiIaM 0Oe30macHON  paboTel B Jaboparopuu  IpU
UCIOJIb30BaHUN XMMHUYECKOM MOCYyIbl U OOOpYyNOBaHUS, a TaKKe IpaBHUIIaM
oOpallieHus ¢ TOPIOYUMHU BEIIECTBAMH B OBITY.

o [[nannpoBaTh M OCYIIECTBIATH HA TPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOANTH HAOIOICHUS, IeTIaTh BBIBOBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.

e Y4acTBOBaTh B COBMECTHOW pabOTe B IpymIie.

1,2,3,4,56
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2.3.KonuuecTBEHHBIE OTHOLLIEHUS B
XUMUAU

e PackpbIBaTh CMBICI U3y4aEMBbIX OHATHN U IPUMEHSTH 3TU IIOHSATHS, a TAKKE
M3Y4YEHHBIC 3aKOHBI U TEOPUU Ul PELICHUS PACUETHBIX 3a1a4.

® BEIUUCIIATE MOJISIPHYIO MacCy BEIIECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa,
MaccCy BELIECTBA.

e [IpoBoAUTH Pacy€Thl IO YPAaBHEHMSAM XUMHUYECKHX PEaKLMi: KOJIMYECTBa,
00bEMa, Macchl BeELIECTBA IO M3BECTHOMY KOJHMYECTBY, OOBEMY, Macce
pEareHTOB WM IIPOJYKTOB PEAKLIUH.

e BrictpanBath OTBETHl (YCTHO/YCTHO-JAKTHJILHO, NMHUCBMEHHO) C OMOPOH Ha
uHpopMaLM0 M3 y4eOHUMKAa M CHPAaBOYHBIX MAaTE€pHaJOB, HCIOJIb30BATh B
COCTaBE BBICKA3bIBAHUM M3YUECHHBIN MOHATUMHBIN alapaT Kypca XUMHH.

3,6

2.4.Bona. Pactopsl. [lorstue 06
OCHOBAHUSIX

e PackpbIBaTh CMBIC]I M3Yy4aeMbIX HOHSTUNH U NPUMEHSTh 3TH IOHATHUS IPU
ONMCAHUHU CBOMCTB BEILECTB U X IIPEBPALLICHUMN.

e XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOWMCTBA BOJbI, €€ pOJb Kak
pacTBOPUTENIS B IPUPOIHBIX IIpOLEccax.

e COoCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIUI C y4aCTUEM BOJIBI.

e OOBACHATH CYLUIHOCTb HKOJOTHUECKUX MPOOJIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
IPUPOJIHBIX BOJI, CIIOCOOBI OYUCTKHU BOJIbI OT IPUMECEH, MEPHI IO OXPAHE BOJ OT
3arpsi3HEHUs.

e [[nannpoBaTh M OCYHIECTBJIATH HA NPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOAMTDH HAOIIOIEHNUS, 1€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CriejoBaTh  MpaBwiIaM 0Oe3omacHOM  paboThl B Jaboparopuu  IpU
UCMOJb30BAaHUU XHMHYECKOM mocyasl u oOopynosanus. 6 IIpoBonuth
BBIUMCJIEHUSI C IPUMEHEHUEM MOHSTHSI «MaccoBasl J10JIsl BELIECTBA B PACTBOPE.
e lcrionb30BaTh MpH  BBIOJHEHUM YYe€OHBIX 3aJaHU W B Ipolecce
UCCJIEOBATENIBCKON  JEATEIBbHOCTH  HAYYHO-NIOMYJSIPHYKO  JINTEpaTypy
XUMHYECKOI'0 COJIepKaHus, CIIPaBOYHbIE MaTepuabl, pecypcsl HTEpHeTa.

e BricTpanBath OTBETHI (YyCTHO/YCTHO-IAKTUJIBHO, MUCbMEHHO) C OMOpPOM Ha
uHpopMalMi0O M3 y4eOHHMKAa W CHPAaBOYHBIX MAaTepHajoB, HCIOJIb30BAaTh B
COCTaBE BBICKA3bIBAHUM M3YUEHHBIN MOHATHIHBIN anapaT Kypca XUMHH.

1,2,3,4,56
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2.5.0cHOBHBIE KJIACCHI
HEOPTaHMYECKHUX COCTUHCHHIM

13

e KnaccuunupoBarh n3ydaemble BEIECTBA [0 COCTABY U CBOWCTBAM.

e CocTaBisaTh (hOPMYJIbl OKCHUIIOB, KUCIIOT, OCHOBAHHH, COJIEH U Ha3bIBaTh UX 110
MEXyHapOJAHON HOMEHKIIAaType.

e [Iporuo3upoBaTh CBONCTBA BELIECTB HA OCHOBE OOLIMX XMMHUYECKUX CBOICTB
M3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCSL.

e CoCTaBIATh MOJIEKYJIIPHBIE ~YpaBHEHMSI pPEaKUUil, WIIOCTPUPYIOIIUX
XMMHUYECKHE CBOMCTBAa U  CIOCOOBI IOJNYYEHHUS BEIIECTB H3YYEHHBIX
KJIACCOB/TPYIII, a TAKXKe MOATBEPIKIAIOIINX TCHETHUECKYIO B3aUMOCBSI3b MEXKILY
HUMU.

e [Iponu3BOANTE BBIUUCIICHUS 110 YPABHEHUAM XUMUYECKUX PEAKLU.

e [[nannpoBaTh M OCYHIECTBJIATH HA IPAKTHUKE XUMHUYECKHE SKCIIEPUMEHTBI,
IIPOBOAMTDH HAOIIOIEHNUS, I€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CnenoBarh mpaBwiaM Oe3omacHOM  paboThl B J1aOOpAaTOpUU  IIPH
UCIOJIb30BAHUU XUMHUECKON MOCY bl U 000PYAOBaHUS.

e licnionb30BaTh MpH  BBHINOJHEHUMM Y4YeOHBIX 3aJaHM M B Ipolecce
UCCJIEOBATEIbCKOM  JEATEIbHOCTH  HAYYHO-IIOMYJSIPHYKO  JIMTEpaTypy
XMMHYECKOTO COJEPKaHus, CIIPABOYHBIE MaTepHallbl, pecypcsl IHTepHETa.

e BricTpauBath OTBETHI (YCTHO/YCTHO-JAKTHJIBHO, NMUCBMEHHO) C ONOPOH Ha
uHpopMalMi0 M3 y4eOHHMKAa W CHPAaBOYHBIX MaTepHajoB, HCIOJIb30BAaTh B
COCTaBE BBICKA3bIBAHUM W3YUECHHBIN MOHATHIHBIN alapaT Kypca XUMHH.

1,2,3,4,56
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[ToBTOpEHwUe, 00001IeHNe u
CUcreMarui3anuda HU3Y4YCHHOI'O
MaTepuasa

B meuenue yuebnoeco 2ooa: nMoHUMaTh, MPUMEHAITh B CAMOCTOSITEILHOW peyH,
BOCHPUHUMATh (CIIyXO3pUTEIbHO W/WIM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpPEUEBOTO Pa3BUTHUS OOYUAIOIIUXCS) U JOCTATOYHO BHATHO U €CTECTBEHHO
BOCITPOM3BOAUTh TEMATHYECKYI0 M TEPMHHOJIOTHYECKYIO JIEKCHKY, a TaKXe
JIEKCUKY TI0 OpTaHU3aluy Y4eOHOU AesITeNbHOCTH. BBIMOTHATh (hOHETUUYECKYIO
3apsanky. lMcmone3oBare NakTWIBHYIO (YCTHO-IAKTHIBHYIO pPEYb) B KauecTBE
BCIIOMOT'aTeIbHOTO CPEICTBA OOIICHUSI.

Ilo oxonuanuu Kadxcoou yueOHoU uemeepmu: BOCUPHHHMATh Ha CIyX U
BOCIIPOM3BOJUTh TEMATHYECKYyI0) M TEPMHHOJIOTMYECKYIO JIEKCHKY y4yeOHOMH
JMCIHMIUIMHBI, @ TAKKE JISKCUKY 10 OpPraHU3aluy y4eOHOH IesTeIbHOCTH.

1,2,3,4,56
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PesepBHOE Bpems

NTOI'O

68

18




9 Kiacce

Ne Paspnensl, Tembl Koiu-Bo XapakTepUCTHKA EATEILHOCTH 00YJaIOIINXCs OcHoBHbIE
n/n 4acoB HaIPaBJICHUS
BOCIIUTATEIbHON
JESTEIIbHOCTH
1 [ToBTOpEeHUE 3 B meuenue yuebnoco ecooa: moHMMarh, TPUMEHATh B CAMOCTOSTENBHOM peun, | 1, 2, 3, 4,5, 6
BOCIIPUHMMATh  (CIyXO3pUTENbHO W/WIM Ha CIyX C Y4€TOM YpOBHA
CIIyXOPEYEBOT'0 Pa3BUTHUSI O0YUAIOIINXCS) M IOCTATOYHO BHSATHO U €CTECTBEHHO
BOCIIPOM3BOJUTE TEMATUYECKYI0 M TEPMHHOJIOTMYECKYIO JIEKCHKY, a TaKKe
JIEKCUKY TIO OpraHU3aluy YIeOHOH AeITeIbHOCTH. BRIMOTHATE POHETHUYECKYIO
3apsiky. Mcronb3oBark JakTWIBHYIO (YCTHO-JAKTHIIBHYIO peub) B KauecTBe
BCIIOMOTI'aTEIbHOIO CPEICTBA OOLIEHUSI.
Ilo oxkonuanuu kasxicooii yuebHou yuemeepmu: BOCIIPUHUMATh Ha CIyX U
BOCIPOU3BOAUTH TEMAaTUUECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY yueOHOU
JMCLMIUIMHBL, @ TAKXKE JICKCUKY IO OpraHU3alui Y4eOHOH 1esTeIbHOCTH.
2 Pazgen |. Ilepuoauyeckuii 3aK0H 1 20
[Iepnonnueckas cucrema
XUMHUYECKUX 31eMeHToB J[. 1.
MenneneeBa. CTpoeHHE aTOMOB.
Xumnyeckas cBsizb. OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
3 1.1.Tlepuoauueckuii  3aKoH  H® 9 e PacKphIBaTh CMBICI HEPUOIMIECKOTO 3aKOHA. 1,2,3,4,5,6
[Mepnonnueckast cucrema e [[oHMMaTh  CyIIECTBOBaHUE  IEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUICCKUX SJIEMEHTOB XUMHYCCKHUX DJIECMEHTOB (U3MeHeHue paanycoB aToMOB u
J.W. Menneneesa. Crpoenue AIIEKTPOOTPHUILIATETLHOCTH) U UX COETUHEHHUH OT MOJOKEHHS B IEPUOINUYECKON
aToMa»

CHUCTEME U CTPOEHHUSI aTOMa.

e YCTaHABIMBATh CBS3b MEXKAY IIOJOKEHHEM JJIEMEHTa B IEPUOIUYECKOM
CHCTEME M CTPOCHHEM €ro aroma (cocTaB W 3apsj sjapa, o0Iiee 4YHciio
AJIEKTPOHOB U pacHpe/ieNIeHUe UX MO 3JIEKTPOHHBIM CIIOSIM).

e [IporHo3upoBarh XapakTep U3MEHEHHUsI CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI
110 Tpymnnam ¥ nepuogam Ilepruoanueckoi cucTeMsl.

e XapakTepu3oBaTh XUMHYECKUE DJIEMEHTHI TEPBBIX TPEX TEPHOIOB, KaJwus,
KaJIbLMs 110 UX 1oJ0KeHuto B [lepuoamueckoii cucreme /.M. Menneneesa.
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e CnenoBarh npaBumiaM Oe3omacHOM  paOoTel B J1aOOpaTopuu  IpH
UCTIOJIb30BAaHUU XUMHUECKOU MOCY Bl U 000PYAOBaHUSI.

e BricTpauBarh pa3BEPHYTHIC NUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uHpopManMi0 H3 yuyeOHMKA M CIHPABOYHBIX MaTepHalioB, TI'PAMOTHO
MCII0JIb30BaTh U3YYEHHBIN MOHATUIHBIN anmapaTr Kypca XHUMHUH.

e llcnionb30BaTh MpU BBHINOJIHEHUM Y4YEeOHBIX 3aJaHUN TEKCThl Yy4yeOHHKa,
cupaBouyHble MaTepuaibl (Ilepuoanueckyro cucTeMy XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIOT, OCHOBAaHHH M COJIeHd B
BOJIE, DJIEKTPOXUMUYECKUH sl HAIPSYKEHUI METAILIOB).

Hcnonb3oBaTh 0OpU  BBHIIOJHEHWH Y4EOHBIX 3aJaHMH M B  Ipolecce
UCCJIEJIOBATENILCKON  JIEATENIbHOCTH  HAYYHO-TIONYISPHYIO  JIUTEpaTypy
XMMHUYECKOI0 COJEPIKaHuUs, CIIPAaBOYHbIE MaTepualsl, pecypcebl MHTepHeTa.

1.2. XuMuueckas CBA3b.
OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE
peakuuu

11

e PackpbIBaTh CMBICI M3Y4aeMbIX MOHSATHUH.

e OmnpenensaTh BUJ XUMUYECKON CBS3H B COSAMHEHUU.

e OmnpenensaTh CTENEHb OKUCICHHS XMMHUYECKOro 3JeMEeHTa Mo ¢GopMmylie ero
COCIMHEHUSI.

e OmnpenensaTe 3JeMEHT (BEIIECTBO) — OKHCIUTENIb U JIEMEHT (BEIIECTBO) —
BOCCTaHOBUTEb.

o OOBACHATH CYIIHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBIICHHUS.

e CoCTaBJIATh 3JEKTPOHHBIA OajmaHC ¢ y4ETOM 4YMca OTAAHHBIX U NPUHATBIX
AIIEKTPOHOB.

e CoCTaBJIsITh YpaBHEHHE OKUCIUTENIbHO-BOCCTAHOBUTEILHON PEAKIUH.
Hcnonp30BaTh MpU  BBINOJIHEHWH Y4YEOHBIX 3aJaHUMl TEKCThl yueOHHKA,
CIpaBOYHBIE MaTepHalbl (MEPUOAMUYECKYIO CUCTEMY XMMHUYECKUX SJIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTUA KHUCIIOT, OCHOBAaHWH WU COJieH B
BOJI€, DJIEKTPOXUMHUYECKUH sl HAPSHKEHUH METAJIIOB).

3,56

Pasgen |l. BeujectBo 1 XumMudeckue
peakum» (16 u)

16

2.1.OcHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKHUX PEAKIINH

e PackpeiBaThb CMBICII U3Y4YaeMbIX IOHATUN W NPUMEHATb 3TU IOHATUSA IIPU
ONMCAHUU CBOMCTB BEILIECTB U UX ITPEBPAILCHUII.

e KitaccupunupoBarh XMMHUUYECKHE PEAKIIUH 110 PA3TUYHBIM IPU3HAKAM.

e YCTaHABIMBATh 3aBUCHUMOCTb CKOPOCTH XUMUYECKOU PEAKIUU OT PA3IUYHbIX
(hakTOpoB.

3,4,6
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e [IporHo3upoBaThe BO3MOYKHOCTH IIPOTEKAHUs XMMHYECKHUX IPEBpAIllEHUN B
Pa3IMYHBIX YCIOBUSX.

e OnpenensTh OKUCTUTENb U BoccTanoBUTeNb B OBP.

e CoCTaBJIATh JEKTPOHHBIN OaJaHC peaKLuy.

e [Ipon3BOANTE BBIUUCIICHUS 110 XUMUYECKUM YPaBHEHUSM.

e BricTpauBath OTBETHI (YCTHO/YCTHO-JAKTHJIBHO, IMCBMEHHO) C ONOPOH Ha
uHpopMalMi0 H3 y4eOHHMKAa W CHOPABOYHBIX MAaTEpPHAJOB, HCIOJIb30BAaTh B
COCTaBE€ BBICKA3bIBAHUI U3YYEHHBIN MOHATUIHBIN anmapaT Kypca XUMHUU.
Hcnonp30BaTh MpH  BHINOJIHEHUH Y4YeOHBIX 3aJaHUil W B Ipolecce
UCCJIEOBATEIbCKON  JIEATEIbHOCTH  HAYYHO-IIOMYJSIPHYKO  JINTEPATYpPY
XUMHYECKOIO COACPIKAHMUs, CIIPAaBOYHBIE MaTepUallbl, pecypcsl MIHTepHeTa.

2.2 .DNeKTpOoanuTHYECKas
auccounanusa. XUMUYECKUE
peakluu B pacTBOpax

11

° PaCKpI)IBaTI) CMBICII HU3Yy4YaCMbIX HOH?ITI/IfI, a TaKKC CMbICI TCOpHUU
ANEKTPOIUTUIECKON JIUCCOIMAIIHH.

e OOBACHATH PUUUHBI JIEKTPOIPOBOJHOCTH BOJAHBIX PAaCTBOPOB.

e CoCTaB/IsTh YPAaBHEHUS JAUCCOLMAIIMKM KUCJIOT, HIEJIOYEH U COJIeH, TIOJIHbIE U
COKpalIEHHbIC HOHHBIE YPABHEHHS XUMUUECKUX PEaKIUi HOHHOTO OOMEHa.

e [[manMpoBaTh M OCYLIECTBIATH Ha MPAKTUKE XUMHUYECKUE HKCIIEPHUMEHTBI,
MMpOBOANTH Ha6J'IIOI[eHI/I$[, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM SKCIICPUMEHTA.
e CriejoBaTh  mpaBwiIaM 0Oe3omacHOM  paboTel B JabopaTtopuu
UCMOJIb30BAHUU XUMHUECKOW MOCY bl U 000PYA0BaHUS.

e [Ipon3BOINTH BBIYUCICHUS IO XUMUYECKUM YPABHEHUSIM.

e BricTpauBath OTBETHI (YCTHO/YCTHO-JAKTHJIBHO, NMUCBMEHHO) C ONOPOH Ha
uH(popMalMi0 M3 y4eOHMKAa M CIPAaBOYHBIX MaTEepUalIOB, HCIIOJIb30BATH B
COCTaBe BBICKA3bIBAaHUN M3yUCHHbIN MOHATUIHHBIN anmapaTt Kypca XMMHH.
Hcnonp30BaTh MpH  BHINOJHEHUM Y4YeOHBIX 3aJaHU M B Ipoliecce
UCCIIEIOBATEIbCKOW  JIEATENIBHOCTH  HAy4YHO-TIOMYJSIPHYIO  JIUTEpATypy
XHMHYECKOT0 COJIEpYKaHMsl, CIPAaBOYHBIE MaTepualibl, pecypchbl HTEpHETA.

npu

1,2,3,4,56

Pasznen Ill. Hemeramns! u ux
COEIMHEHUSA

21

3.1.00mas
XUMUYECKUX  JJIEMEHTOB
rpynisl. ["anoressr

XapaKTepUCTHKA

VIIA-

o OOBACHATH 06H_II/IG 3aKOHOMCPHOCTU B USMCHCHUUN CBOMCTB HEMETAJIJIOB U UX
COC}II/IHGHI/Iﬁ B IMpeaciax MajblIX TCPUOJOB W TJIABHBIX JIOATrPYIIII
HepHOHquCKOﬁ CHUCTEMBI XHMMHYCCKHX JJIEMCHTOB C y‘-IéTOM CTPOCHUSA HX
aTOMOB.

1,2,3,4,56
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e XapakTepu3oBaTh (pU3NUECKHE M XUMHUYECKHE CBOWMCTBA IPOCTBHIX BEIICCTB
raJIOreHOB (Ha IPUMEpe XJIOpa) M CIOXKHBIX BELIECTB (XJIOPOBOIOPO/IA, XIOpH I
HATpUs), CHOCOOBI MX MOJTYYCHUS, IPUMEHEHHE U 3HAYCHUE B IPUPOJIC U KUZHH
YeJI0BeKa.

° OHpeHeHHTB raJIOorcHUA-uOHbI B paCTBOPC.

e [[1aHNpOBaTh M OCYIIECTBIISITH HA MPAKTHKE XUMUYECKHE SKCIIEPUMEHTBI,
MMpOBOAUTDH Ha6JIIOI[eHI/ISI, ACJIaTh BbIBOALI IO PE3YyJIbTaTaM SKCIICPUMCHTA.

e CnenoBarb mpaBWiaM Oe3omacHOM  pa®oThl B J1aOOpAaTOpUU  IPH
UCIIOJIb30BAHUH XUMUYECKOM MOCYIbI U 000PYIOBAHMUS.

e BricTpauBarh OTBeThl (YCTHO/YCTHO-AAKTHIBHO, MHCBMEHHO) C OMOPOil Ha
uH(popMaLMi0 M3 Y4eOHHMKA M CIPAaBOYHBIX MaTEpUalIOB, HCIIOJIb30BATH B
COCTaBe BBICKA3bIBAHUIT N3yUYCHHBII TOHATHIHBIN ammapar Kypca XHMHUH.
Hcnonp30BaTh MpU  BHINOJHEHUM Y4YeOHBIX 3aJaHUl M B  Ipoliecce
UCCIIC/IOBATEIIbCKOW  JCATENBHOCTH  HAyYHO-NOMYISIPHYIO  JIUTEPATypy
XHMHYECKOT0 COJIEpKaHMs, CIPABOYHBIE MaTepualibl, pecypcbl HTEpHETA.

10

3.2.00m1as xapakTepucTuKa
XUMHUYECKUX JIeMEHTOB VIA-
rpynmnsl. Cepa u e€ coeAMHeHUS

e OOBACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JiIeMeHTOB VIA-
IPYIIIBI U KX COEAMHEHUH C YYETOM CTPOCHUS UX AaTOMOB.

e XapakTepu3oBaTh (hU3MUECKHE U XUMHUYECKHUE CBOMCTBA MPOCTOTO BEIIECTBA
ceppl U €€ CoeIMHEHUH (CepoBOOPOJA, OKCHAOB CEPbl, CEPHOW KHUCIOTHI,
cynb(haToB), COCOOBI WX MOJYYECHHUS, IPUMEHEHUE U 3HAYCHHE B MPUPOJE U
JKU3HH YeTIOBEKa.

e OnpenensaTe HATUYKE CYIb(aT-HOHOB B PAaCTBOPE.

o OOBACHATH CYITHOCTh DKOJOTHYECKUX MPOOIIEM, CBA3aHHBIX C epepaboTKoit
COEIMHEHUH CEPBI.

e [[;maHupoBaTh W OCYIIECTBISATH Ha MPAKTUKE XMMHUYECKHE DKCIIEPUMEHTHI,
MPOBOAMTH HAONIOICHNUS, IeTIaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CrieoBaTh MpaBWwiaM 0Oe30omacHON  paboTel B Jaboparopuu  IMpU
WCIIOJIH30BAHUN XUMUYECKON TTOCY/IBI U 00OPYIOBAHMS.

e [[pon3BOAUTH BEIYUCIICHUS IO XUMUYECKUM YPAaBHECHHSIM.

e llcionp30BaTh TpPH BBITOJHEHUM YYE€OHBIX 3aJaHUN TEKCThl ydeOHHUKa,
cinpaBouyHble MaTepuaibl ([lepuoamueckyro CUCTEMY XUMHUYECKHX JJIEMEHTOB
1. MenneneeBa, TabauIly pacTBOPUMOCTHA KHUCIIOT, OCHOBAaHWN M COJIeH B
BOJIE, DJIEKTPOXUMHUYECKUH Psijl HAPSYKEHUI METAJIJIOB).

1,2,3,4,56
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Hcnonb30BaTe TpU  BHIIOJIHEHWH YYEOHBIX 3aJaHMd M B Ipolecce
HCCJIE0BATENIbCKOM  JESATENIBHOCTH  HAYYHO-TIOMYJIIPHYIO  JIMTEpaTypy
XMMHMUYECKOT'0 COJIEpKaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl IHTEpHETa.

11

3.3.00mas xapakTeprucTruKa
XUMHUYECKUX IJIEMEHTOB V A-
rpynibl. A30T, pochop u ux
COCTUHEHUS

e OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB 371eMEHTOB VA-
TPYIIIBI U UX COEUHEHUN C Y4ETOM CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh (U3UUECKUE M XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u (ocdhopa U HX coeNMHEHUN (aMMHUaKa, COJied aMMOHUS, a30THOU
KHCJIOTHI, HUTPAToB, okcuaa pocdopa (V) u hocdopHoit kuciotsl, pochaTos),
CrocoObl MX TMOJIy4EHHUs, NMPUMEHEHHE W 3HAYeHHEe B MPUPOAEC U KU3HU
YesI0BeKa.

e OnpenensTh HOHBI aMMOHHUS U (ochaT-nOHBI B paCTBOPE.

e OOBACHATH CYIIHOCTb IKOJOTUYECKUX MPOOJIEM, CBSI3aHHBIX C HAXOXKICHHUEM
coenuHeHUH a3ota u dpocdopa B OKpyxKarolieit cpeze.

e [[nannpoBaTh M OCYHIECTBIATH HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
IIPOBOAMTDH HAOIIOAEHNUS, 1€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CnenoBarh mpaBwiaM Oe3omacHOM  paboThl B J1aOOpaTOpUU  IIPH
MCIOJIb30BAaHUU XUMUYECKOU MOCY/IbI U 000PYI0BaHUS.

e [Ipon3BOINTH BBIYUCICHUS IO XUMUYECKUM YPAaBHEHUSIM.

e icnionb30BaTh MpU BBHIMOJIHEHUM YYEOHBIX 3aJaHUN TEKCThl Yy4yeOHHKa,
CIpaBOYHbIE MaTepuaybl (MEPUOJUUECKYIO CHCTEMY XHMHYECKUX 3JIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTHA KHUCIIOT, OCHOBaHUN M COJIeH B
BO/JI€, SJIEKTPOXUMHUECKUH s HAPSIKEHUH METaJIIOB).

Hcnonp30BaTh MpH  BHINOJHEHUM Y4YeOHBIX 3aJaHU M B  Ipoliecce
UCCIIEIOBATEICKOW  JIEATENIbHOCTH  HAy4YHO-TIOMYJSIPHYIO  JIUTEpATypy
XUMHUUYECKOT'0 COJIep’KaHus, CIPaBOYHbIE MaTepualbl, pecypcsl UHTEpHeTa.

1,2,3,4,56

12

[ToBTOpEeHuEe, 06001IeHNE 1
CUCTEMAaTHU3alusg U3YyYCHHOI'O
MaTepuaa

1,2,3,4,56

13

PesepBHOE Bpemst

NTOI'O

68
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10 xaace

Ne Pazgens1, TeMbI Komi-Bo XapakTepucTrKa JCSITSIIbHOCTH 00YJYarOITUXCs OcCHOBHBIE
n/m 4acoB HaIpaBJICHUS
BOCITUTATEIIbHOM
JEATEIbHOCTH
1 [ToBTOpEeHUE 5 B meuenue yuebnoco ecooa: moHMMarb, IPUMEHATh B CAMOCTOSTENBHOM peun, | 1, 2, 3, 4,5, 6
BOCIIPUHUMATh  (CIyXO3pUTEIbHO W/WIM Ha CIAyX C Y4E€TOM YpOBHSA
CIIyXOPEUEBOTr0 Pa3BUTHs O0YUAIOMIUXCsI) M JOCTATOYHO BHATHO M €CTECTBEHHO
BOCIIPOU3BO/IUTh TEMATUYCCKYI0 M TEPMHHOJIOTHUECKYIO JICKCHKY, a TaKKe
JICKCUKY TI0 OpTaHu3aluu y4eOHOH JAesITeNbHOCTH. BhIMOMHATh (hOHETUUYECKYIO
3apsaKy. Mcrmonb3oBark MakTHIBHYIO (YCTHO-IAKTHWIIBHYIO pEYb) B KaueCTBE
BCIIOMOTaTeIbHOTO CPEICTBA OOIIICHUSI.
I1o oxonuanuu kax)coou yuebrol yemaeepmu: BOCIPAHAMATH Ha CIIyX U
BOCIPOU3BOAUTH TEMAaTHUECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY yueOHOU
JICITUTUIMHBI, & TAKXKE JISKCHKY 110 OPTaHU3aIuu YIeOHOM IeATEIbHOCTH.
2 Pasznen |. Hemeraiuiel 1 ux 12
COEMHEHHS
3 1.1.0061mast xapaKTepucTHKa 12 e OOBSICHATEL O0MIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2jiemenToB [VA- | 2,3,4,5,6

XUMHUYECKUX 371eMeHTOoB [V A-
IPYIIBL. YTIEPOJ U KPEMHUH, UX
COCIMHEHMS

IPYNIbI U UX COEAUHEHUN C yUETOM CTPOEHUS UX aTOMOB.

e XapakTepu3oBaTh (U3UUECKUE M XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriaepojaa U KpeMHUS U UX COETUHEHHUH (OKCHIOB YTepoaa, yroJbHOU KUCIOTHI,
KapOOHATOB, OKCH/1a KPEMHUS, KPEMHHEBOM KUCIOThI, CHJIMKATOB), CIIOCOOBI UX
MOJIyYEHUsl, IPUMEHEHHUE U 3HAU€HUE B IPUPO/JIE U KU3HU YeJIOBEKa.

e OnpenensaTh KapOOHAT- U CHUJIMKAT- HOHBI B paCTBOPE.

e OOBICHATH CYIIHOCTb KOJIOTUYECKUX MPOOIJIEM, CBSI3aHHBIX C HAXO0XKJIEHUEM
YIJIEKUCIIOTo Ta3a B OKpY>Karollel cpefe.

e MutrocTpupoBaTh B3aMMOCBS3b HEOPraHMYECKUX COEAMHEHHMH yriepoaa M
OpPraHMYECKUX BEIIECTB.

e [[nanupoBaTh M OCYHIECTBJIATH HA NPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAMTDH HAOIIOIEHNUS, I€TaTh BBIBOBI IO PE3YJIbTaTaM dKCIEPUMEHTA.

e CriejoBaTh  MpaBwiIaM  0Oe3omacHOM  paboTel B Jaboparopuu  IMpU
MCIOJIb30BAaHUU XUMHUECKON MOCY bl U 000PYAOBaHUSI.
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e Vcronb30BaTh MpU BHINOJHEHUH Y4YEOHBIX 3aJaHU TEKCThl YueOHHKA,
cupaBouyHble MaTepuaisl ([lepuoanueckyro cucTeMy XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, TabauIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHH M COJIeHd B
BOJIE, DJIEKTPOXUMUYECKUH sl HAIPSYKEHUI METAILIOB).

Hcnonp30BaTh MpU  BBINOJIHEHWH Yy4YeOHBIX 3aJaHUd W B Ipolecce
UCCIJIEJIOBATENILCKON  JIEATENIBHOCTH  HAYyYHO-TIONYISIPHYIO  JIUTEPaTypy
XMMHUYECKOT0 COAEPKaHUsl, CIIPABOYHBIE MaTepualibl, pecypchl MIHTepHeTa.

Pasznen II. Mertaiuisl 1 ux 26
COCUHECHUS
2.1.061mue cBoiicTBa METAIIOB 5 e PacKpbIBaTh CMBICII M3y4aeMbIX TOHATHM M MPUMEHATH TH NOHsATHA npu | 3,4, 5,6
ONMCAHUU CBOMCTB BEILECTB U MX IIPEBPALLICHUMN.
e OObsACHATh OOIIME 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHHM C Y4ETOM CTPOCHUS UX ATOMOB.
e XapakTepu30BaTh CTPOCHHE METAJLIOB, OOIHME (PU3UYECKHEC M XUMUYCCKUE
CBOICTBAa METAJUIOB.
e XapakTepu3oBaTh 00LIME CIOCOOBI TOTYYEHHS METAJLIOB.
e CnenoBarh mpaBuwiaM Oe3omacHOM  pa®oTel B J1aOOpaTOpuu  IpH
MCIOJIb30BAaHUU XUMUYECKOM MOCY/bl U 000py10BaHUS.
e [Ipou3BOINUTH BBIUMCICHUS 10 XUMUYECKUM YPaBHEHUSIM.
e icnionb30BaTh MpU BBHIMOJIHEHUM YYEOHBIX 3a/JaHUN TEKCThl YydyeOHHKa,
cupaBouHble MaTepuaisl ([leproanueckyro cucTeMy XUMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa, Tabiauily pacTBOPUMOCTH KHCIOT, OCHOBAaHUH U cojieil B
BOJI€, DJIEKTPOXUMUYECKUH sl HAPSYKEHUI METAJLIOB).
Vcnonb30BaTh MpH  BBHINOJIHEHUM Y4YeOHBIX 3aJaHUil M B Ipolecce
HCCJIE0BATENIBCKOM  JIESATENIBHOCTH  HAYYHO-TIONMYJIIPHYIO  JIMTEpaTypy
XMMHUYECKOT0 COJAEPKaHus, CIIPABOYHbIE MaTepHallbl, pecypchl MIHTEpHETA.
2.2.Baxxnenmue MeTajuibl U UX 21 e OOBACHATL OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB oyeMenTos- | 1,2, 3,4,5,6

COCOIMHCHUA

METAJJIOB B IPYNIIAaX U UX COCAUHEHHI C yUETOM CTPOCHHS UX aTOMOB.

e XapakTepu3oBaTh (PU3NYECKUE M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB M HUX COCAUHEHHH (OKCHIOB, THIPOKCHUIIOB, COJICH), CIOCOOBI HX
MOJTYy4YEHHUS, TPUMEHEHUE U 3HAYEHUE B IPUPO/IE U KU3HU YEIOBEKA.

e Pacnio3HaBaTh C MOMOIIBI0 KAYECTBEHHBIX PEAKITUl MOHBI METAJIJIOB (MarHusl,
QATIOMUHMUS, [IMHKA, XKelle3a, MeIH).
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e [InaHupoBaTh M OCYLIECTBIATh HA NPAKTUKE XUMHUYECKUE SKCIEPUMEHTBI,
IIPOBOAMTDH HAOIIOIEHNUS, I€TIaTh BBIBOBI 110 PE3YJIbTaTaM 3KCIEPUMEHTA.

e CnenoBarh mpaBuWiaM Oe3omacHOM  paboThl B J1aOOpaTOpUM  IPH
UCTIOJIH30BAHUU XUMHUYECKOW MOCY 1Bl U 000PYAOBaHUSI.

e [Ipou3BOANTE BBIUMCIIECHUS 10 XUMUYECKUM YPaBHEHUSIM.

e BrictpauBath OTBETHI (YCTHO/YCTHO-JAKTHJILHO, NMHUCBMEHHO) C OMOPOH Ha
uHpopMaLKo0 M3 ydeOHMKAa M CHPAaBOYHBIX MAaTE€pHAJIOB, HCIOJIb30BATh B
COCTaBE BBICKA3bIBAaHUM U3YYCHHBIN MOHATUMHBIN aIiapaT Kypca XUMHUH.
Mcnonb3oBaTe MNpH  BBHINOJIHEHUM Y4YeOHBIX 3aJaHUil M B  Ipolecce
UCCJIEIOBATENIbCKON  JIEATEIbHOCTH  HAYYHO-IOMYJISIPHYIO  JINTEparypy
XMMUYECKOI'0 CO/IEpPIKaHusl, CIPAaBOYHbIE MaTepHalibl, pecypchbl MIHTepHeTa.

Pazgen III. Xumust u okpysxarorias 5
cpena
1.1.BemecTBa 1 MaTepuasl B 5 e XapakTepu30BaTh POJIb XMMUH B PasiMYHBIX cepax aesTenbHoCTH moxel, | 1,2, 3,4, 5,6
KU3HH YCIIOBCKA OCHOBHBIC BEIIECTBA W MAaTepHajbl, MPUMEHIEMbIE B KH3HH COBPEMEHHOTO
YeJIoBeKa.
e OOBSICHATH yCTIOBUSI 0€30MAaCHOTO HCIIOJIB30BaHUS BELIECTB M XMMHUYECKUX
peaxkiuii B ObITY.
e AHaMM3MPOBaTh M KPUTUYECKH OIICHWBAaTh HHMOPMAIMIO O BIMSHUH
MPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SCTBA, TPAHCIIOPTAa W Jp. Ha COCTOSHUE
OKPYXKAarOILEeH Cpeabl.
e YMeTh OKa3bIBaTh NMEPBYIO IOMOIIb MPH XMMUYECKUX 0KOTI'aX U OTPABICHUSX.
[Tpunumath yyactue B 00CYXJEHUHU NMPOOIEM XMMHUYECKON M 3KOJIOTMYECKOMH
HaNpaBIEHHOCTH, BBICKAa3bIBaTh COOCTBEHHYIO MO3MIMIO IO TMpodiiemMe |
npeJIaraTh BO3MOXKHBIE ITYTH €€ PEeIICHHS.
[ToBTOpEHwMeE, 00001IeHne u| 10 [lonnmarp, TNpPUMEHSATH B CaMOCTOATEIBHOW  peuy, BocmpuHuMath | 1,2, 3,4,5,6
cCHCTEeMaTH3aIus M3Y4EHHOTO (CITyXO3pUTENBHO W/WIIM Ha CIyX C YY4ETOM YPOBHS CIyXOPEYEBOTO PA3BUTHS
MaTepuasna 0o0y4arolMxcsi) M JOCTaTOYHO BHATHO M €CTECTBEHHO BOCHPOHM3BOIMTH

TEMaTU4YECKYl0 W TEPMHHOJOTHYECKYI0 JIEKCHKY, a TaKXe JIEKCHKY IO
OpraHu3aly y4eOHOH AeATeNbHOCTH. BBHIMONHATH (OHETHUECKYIO 3apsIKYy.
Hcnonb3oBarb  JaKkTWIBHYIO — (YCTHO-IAKTWJIBHYIO  pedb) B KauecTBe
BCIIOMOT'aTEIbHOTO CPEJICTBA OOIICHH.
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BocrnpuHumare  Ha  coyX M BOCHPOM3BOAUTH  TEMaTH4YECKyl0 WU
TEPMHUHOJIOIMYECKYIO JIEKCUKY Y4eOHOM IUCLMIUIMHBIL, a TaKXKe JIEKCUKY IO
OpraHu3aly y4eOHOH eI TeTbHOCTH.

13 | Pe3zepBHOE Bpems 10
NTOI'O 68
COI''TACOBAHO COI''TACOBAHO

IIporokon 3aceganust MO

y4uTeNnel eCTECTBEHHOTO MK

I'KOY mikonbl-untepHata r. Tuxopenka
Ot 29.08.2024 rona Ne 1

JI. B. CHucapenko

MOJMUCH pykoBogutens MO 10)5(0)

3amecTuTenp gupekropa no YP
UYepkosckas H.B.
MTOAIINCH 0)5(0)

30.08.2024 rona
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