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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma no xuMuu Juist o0yuaromuxcst 9 kjiacca cocraBieHa Ha ocHoBe TpeGoBaHui K
pe3ysbTaTaM OCBOSHHSI OCHOBHOMN 00pa30BaTeIbHOM MIPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUs,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHAApTe OCHOBHOIO OOLIEro
00pa3oBaHusl, C yUETOM pacipeaeiaEHHBIX M0 KIaccaM IPOBEPSIEMBIX TPeOOBAHUH K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 001Iero 00pa30BaHUs U AJIEMEHTOB COAEp KaHu,
MPEJCTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMUH, a TAKKe Ha OCHOBE IIpumMepHON porpaMMel
BOCIUTaHMsI 00yUaroIIKXCsl IPH MTOJyYEHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
MpernoiaBaHus yueOHOTo npenMeTa « XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
®enepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarenbHble IporpamMmmsl (yTB. Pemmenunem Komnernn
Munnpocsemienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmMera « XuMus» B JOCTHXKEHUE Lieeld OCHOBHOTO 0011ero oopazoBaHus 00ycIoBIIeH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAayYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOAUTCIIbHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PacIpOCTpaHMiIa CBOE BIUSHIE HA BCE 00JIacTh
YEJIOBEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJla HOBOE BUEHUE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIIY)KUT OCHOBOM JIJIst
(dhopMHPOBaHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTABICHUIN 0 MaTepUaIbHOM €TUHCTBE MHUPA; BAXKHYIO
poJib UrparoT GopMUpyeMble XUMHUEHN NMPEACTaBIECHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOLIMH
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HallpaBJIeHa Ha pelleHHe IN00aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM U 3KOJIOTMYECKON 0€30MacHOCTH, TPodiieM
31paBOOXPAHEHUS.

B ycnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B maHe conranu3aiy OHO SBIISETCS OJJTHUM U3 YCIOBHM (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XUMUYECKHE 3HAHUSI HEOOXOUMBI AJIs TPHOOpETEHUsST OOMIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
’KU3HU OOIIEeCTBA, AJI1 OCO3HAHUS BaKHOCTU Pa3yMHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO M 3/I0POBBIO
JIPYTUX, K OKPYKarOUIEN IPUPOAHON Cpesie, Uil TPAaMOTHOTO MOBEACHUS IPU UCTIOJIb30BAHUM PA3JTUYHBIX
MAaTepHAIOB U XMMUYECKUX BEIIECTB B TOBCETHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBIsieTCs] 0a30BbIM 110 OTHOIIEHHUIO K cUCTeMe O0LIEro
XUMHUYEcKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHe 001emMy
XUMHAYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKaOT roCy1apCTBEHHbBIE, O0IIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTNPEAEIAETCS CYIIHOCTh O0IIel cTpaTerun o0yueHus, BOCIUTAHUS U
pa3BUTHA 00y4JaIOIIUXCS CPEACTBAMU YyU€OHOTO MpeaMeTa «XUMHUS.

N3yuenune nmpeamera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaHUS
KYJIBTYpBI JIMYHOCTH, €€ 0011el 1 (PyHKIMOHATIBHON rPaMOTHOCTH; 2) BHOCHUT BKJIaA B (pOpMUpOBaHHE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIILHONW yueOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM 1EATENFHOCTH; 3) 3HAKOMHT CO celM(pUKONH HAyYHOTO MBIIUICHUS,
3aKJIaJpIBA€T OCHOBBI LIEJIOCTHOT'O B3IVIsI/1a HA €IMHCTBO NPUPOBI M YEIOBEKA, SIBIISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Haspannple HampaBiIeHUS B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIICITUGBUKON COZepKaHUS MIPEIMETa,
KOTOPBIH ABIISETCS EAArOTHYECKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKHU XMMHH Ha ONpeAeTIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMUMHUHU 1 HEKOTOPBIX MOHATHH U CBEICHUH 00 OTAEIbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

CtpykTrypa comep:kanus rnpeamera chopMUpoBaHa Ha OCHOBE CUCTEMHOTI'0 TIOJIX0/ia K €r0 U3y4YEeHHIO.
ConeprxkaHue CKJIaIbIBACTCSA U3 CUCTEMBI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI IOHITHI
0 XuMH4YecKol peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKHUX MPEACTABICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUsl KaKk OCHOBBI BCETrO €CTecTBO3HaHus, ypoBHs [lepuonnueckoro 3akona [I. 1. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YICHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H, MPEACTABICHUN 00
ANEKTPOJIUTUYECKON TUCCOIMAIINH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH TMOJTYUYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCA MMOCIIEI0BATEIHLHO OT OAHOTO
YPOBHS K APYTroMY, BBIMOTHSA (YHKIIMH OOBSICHEHUS ¥ POTHO3UPOBAHNUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO TPUMEHEHHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca cnocoOCTBYET MPeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
HAYYHOI KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM obecnieunBaeTcss BO3MOKHOCTh
¢bopmHpoBaHUs y 00y4aIOMIUXCs IEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HaHMIO U METO/1aM TO3HaHUs B
Hayke. BaxHO Taxk)ke 3aMETUTh, 4YTO OCBOEHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyxaroimuil Mup», «buonorus. 5S—7 kiaccel» U «DPU3uKa. 7 Kjacey.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBoCcTeNeHHON 3HAUMMOCTH MIPH peain3aly 00pa3oBaTeIbHbIX (QYHKIUN
npeaMeTa«XuMHUs» TPAIUIIMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUUYECKOM HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JIEATETLHOCTH YeJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHI. 3a/1aya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEUINX (hAaKTOB, MOHSATHN, 3aKOHOB U TEOPETHUECKHUX MMOJOKEHUM, TOCTYITHBIX 0000IIIEHUHN
MHPOBO33PEHUYECKOr0 XapaKTepa, si3blka HayKH, 3HAHUH O HAYYHBIX METO/IaX U3YUYEHUS BEUIECTB U
XUMUYECKUX PEAKIUi, a TaKKe B (GOPMUPOBAHUH M PA3BUTHU YMEHHI U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOTIOACHUEM
mpaBujI 6€30MacHOT0 OOpAIIeHHsI C BEMIECTBAMHU B TTOBCETHEBHON KU3HH.

Hapsany ¢ 3Tum nenu u3ydeHus npeaMera B porpaMMe yTOUHEHB! M CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHHS Ha pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIEKTa U 0011el KynbTypbl. O0yueHHe yMEHUIO YUUThCS U MPOJOKAaTh CBOE 0Opa3oBaHue
CaMOCTOSATEJILHO CTAHOBUTCS OJHOM M3 BAKHEHIINX (DYHKIMI yI4EOHBIX TTPEIMETOB.

B cBs31 ¢ 3TUM npu U3ydeHUHU IpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIee 3HaUeHHEe IPUoOpet Takue
LIEJIH, KaK:

(opMHpOBaHNE HHTEIJICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATUIO PEIICHUH, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM
KHU3HH;

HalpaBJIEHHOCTh O0YUYECHHUS HA CUCTEMAaTHYECKOE MPUOOIICHNE YUAIXCsl K CAMOCTOSTETbHON



MO03HABATEBHON JESITETLHOCTH, HAYIHBIM METOAAM MO3HAHUS, OPMHUPYIOIIHM MOTHUBAITUIO H Pa3BUTHE
CITOCOOHOCTEH K XUMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYAIOIIIMMHUCS OTBITa Pa3HOO0Opa3HON
JeSTeTbHOCTH, TIO3HAHKS U CAMOTIO3HAHUS, KITFOUECBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITHH ), IMEIOIIX
YHHUBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUJIOB JICSATEILHOCTH;

dopmMupoBaHUEe YMEHHIA OOBSICHITH U OIICHUBATH SIBJICHUS] OKPYKAIOIIET0 MUPa Ha OCHOBAHUY 3HAHUH U
OTIBITA, TIOJTYYCHHBIX MTPH U3YUYCHUH XUMHU;

(dopMupoBaHUE Y 00yJarOIINXCs TYMAHUCTHYECKUX OTHOIICHHUH, TOHUMAHUS IEHHOCTH XUMUYECKUX
3HaHWUH U BEIPAOOTKH SKOJIOTUYECKH 1IEIeCO00pa3HOro MOBECHHS B OBITY M TPYAOBOU JACSITEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBBSI M OKPY)KAIOIIEH MPUPOTHON CPEIbI;

pa3BUTHE MOTUBAIMH K 00yUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHSI O0IIEUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS M HATIPABICHHOCTH
JaTbHEHUIIEro 00y4eHUsI.

COJAEPKAHUE YYEBHOI'O ITPEIMETA

BerecTBo M XuMHUYeCKas peakmusi

[lepuoauueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KAJIUS,
KaJIbIMS U MX COAMHEHHUH B COOTBETCTBUU C MOJIOKEHHUEM 31eMeHTOB B [lepruonndeckoit cucteme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbl XUMUYECKON CBA3HM. THUIBI KPUCTAIIIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XUMUUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB (MEX/yHApOAHAs U TPUBHAIIbHAS).
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHU, FeHETUYECKas CBSA3b HEOPraHUUYECKUX BEIIECTB.

Krnaccudukanus XuMHuecKux peakiyii o pa3aIudyHbIM IpHU3HaKaM (110 YUCITY U COCTaBY Y4aCTBYIOLIUX B
peaxkiuu BEleCTB, 0 TEII0BOMY 3G (DEKTY, 10 U3BMEHEHHUIO CTENIEHEN OKHUCIEHHSI XUMUYECKUX JIEMEHTOB,
0 0OOPaTUMOCTH, 110 YYACTHIO KaTaIH3aTopa). IK30- U YHIOTEPMHUUECKUE PEAKIIUN, TEPMOXUMUUYECKHE
YpaBHEHHS.

[Tonsartue o ckopoctu xumuyeckoit peakuuu. [losaTre 06 0OpaTUMbIX 1 HEOOPATUMBIX XMMUYECKHX
peakuusix. [{oHsATHE 0 TOMOTE€HHBIX U F€TEPOTreHHBIX peakiusaX. [loHaTre 0 XuMIUYEeCKOM paBHOBECHUU.
@DaxTOpHl, BIUSIOUINE HA CKOPOCTh XUMUYECKON PEAKIIUH U MOJI0KEHUE XUMHUECKOTO paBHOBECHSI.

OKHUCIUTENIBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBINA OajlaHC OKUCIUTEIHHO-BOCCTAHOBUTEIILHON
peakuuu. CocTtaBieHUe YpaBHEHUM OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Teopust 2MEeKTPOTUTHUECKON AUCCOIMALINU. DIEKTPOIUTHI U He- JIEKTPOJIUTHL. KaTHOHbI, aHHOHBI.
MexaHu3M IMCCOLMAlMY BEIIECTB C Pa3IMYHBIMUA BUJIAMU XUMUYECKOU cBsI3u. CTeNeHb TUCCOLUAIIUU.
CunbHbIe U crabble 3JIEKTPOITUTHI.

Peakiun nonHoro ooMeHa. ¥ ciioBusl IpOTEKaHHs PEaKIMii HOHHOro 0OMEHa, IOJIHbIE U COKpAIEHHbIE
MOHHBIEC ypaBHEeHHUs peakuuid. CBOWCTBa KMCIIOT, OCHOBAHUI U COJIeH B CBETE NpECTaBICHUN 00
AJIEKTPOJIUTUYECKON Aucconuannu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHATHE O TuapoIn3e CoNei.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOAEISIMH KPUCTAJUINYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa U aMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHS);



UCCIIETOBaHKNE 3aBUCIMOCTH CKOPOCTH XMMHYECKON peaklMy OT BO3IEHCTBUS PA3IUYHBIX (PaKTOPOB;
HCCIIE0BAHUE JIEKTPONPOBOIHOCTH PACTBOPOB BEUIECTB, MPOLIECCA JUCCOIIUAIIUN KUCIIOT, IeJI0ued U
coJieil (BO3MOKHO UCIOJIb30BaHUE BUACOMATEPUaoB); IPOBEACHHE ONBITOB, MIUTIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIuii HOHHOTO 0OMeHa (00pa3oBaHKe OCaiKa, BBIICTICHUE ra3a, 00pa30BaHKE BObI);
OTIBITOB, WUTFOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKuil (fropeHue, peakiuu
pa3NioKEeHUs!, COCIMHEHHUS ); PACIIO3HABAHNE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUii
Ha MOHBI; pElIeHHE HKCIIEPUMEHTaIbHBIX 3a/1a4.

HeMmeTaJiibl 1 HX COCANHECHUA

OO01as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHMS ATOMOB, XapaKTE€PHbIE CTENIEHU OKUCIICHHUS.
Ctpoenue u Gpu3ndecKkue CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOMCTBA Ha IPUMeEpe
XJI0pa (B3aMMOJICHCTBHUE C METaJUIaMH, HEMETAUIaMH, IiesiodaMu ). XiopoBogopoa. CossiHast KUCIoTa,
XMMUYECKHE CBOWCTBA, MOJyYeHHe, MpUMeHeHue. JlelicTBre XJI0pa 1 XJI0pOBOIOPO/Ia HA OPTaHU3M
yenoBeka. Baxkueiimue XJIOPpUAbI U UX HAXOXICHUC B IIPUPOJIL.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCIICHHUS.

CtpoeHue u pu3ndecKue CBOWCTBA MIPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIINH
KHCJIOPO/Aa U cepbl. XUMUYECKHEe CBOHCTBA cepbl. CepoBOAOPO, CTpOCHHUE, (PU3NYECKIE U XUMUIECKUE
cBoiicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta, PU3NYECKUE U
XMUMUYECKHE CBOWCTBA (0OIIHE KaK MPEICTABUTEINS Klacca KUCIIOT U cnenuduyeckue). XuMUIeCKue
peaKIyH, JIeXKaIie B OCHOBE MPOMBIIIEHHOTO CIIOCO0a MoTy4yeHus cepHOM KucaoThl. [Ipumenenune. Conu
CEpHOI KUCJIOTBI, KAYECTBCHHAS PEaKIvs Ha Cynb(aT-uoH. HaxoxaeHue cepsl U €€ COeTMHCHUN B TIPUPO/IC.

XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIIEel cpelibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE T0K/IU, 3arps3HEHNE
BO3J/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHHUS.

OO6mas xapaktepucTuka 371eMeHToB VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIE CTEIIEHU
OKHCJICHUS.

A30T, pacripocTpaHeHHe B IpUpoIe, PU3NUECKUe U XUMUYecKHue cBoiicTBa. KpyroBopoT a3oTa B mpupo/e.
AMMHUak, ero pu3nveckue 1 XMMUYECKHe CBOMCTBA, MoslyueHne u npumeHenue. Coinu aMMOHUS, UX
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHHMSL. A30THast
KHCJIOTa, e€ noyyueHue, Gpu3ndyeckue 1 XUMUUecKue cBoiicTBa (001Iue Kak MpeicTaBUTeNs Kilacca KUCIOT
u cnenuduueckue). McrnonbzoBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX YI00pEHUH.

XUMUYeCKOe 3arpsi3HeHUE OKpY>Karoleil cpeibl COeTUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE
BO3/lyXa, I0YBBI U BOJOEMOB).

docdop, ammorponHsie Moaudukanuu pochopa, pusnueckue u XuMudeckrue cBorucTBa. OKcua
dbocdopa(V) u bochopnas kucnota, puznyeckre U XUMUYECKUE CBOWCTBA, MonyyeHue. Mcnonb3oBanue
¢dbocdaToB B kKauecTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapakrepucTika 31eMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTENEHU
OKHCIICHHUSI.

VYraepon, alutoTpOITHEIE MOTU(BUKAINH, PACTIPOCTPAHEHUE B IPHPO/IE, (PU3NUECKIE U XUMUUECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupoje. OKCuabl yriaeposaa, ux Gu3ndeckue 1 XUMHIECKHe
CBOWCTBA, JICHCTBUE HA )KUBBIC OPTaHU3MBI, ITOJIyYCHHE U IIPUMEHEHHUE. DKOJIOrHYECKHE MPOOIEMBI,
CBsi3aHHBIE ¢ OKcuaoM yriaepoaa(lV); runoresa rinodanrbHOTO MOTEIUICHUS KIIMMATa; ITAPHUKOBBIA A (HEKT.

VYronbHas KUCIIOTa U €€ COJH, UX PU3NYECKHEe U XMMHYECKHE CBOICTBA, MTOJIy4eHHE U IPUMEHEHUE.

KadectBennas peakius Ha kapOoHAT-HOHBI. Vcronb30oBaHne KapOOHATOB B OBITY,
MEIUIIHE, TPOMBIIIICHHOCTH U CEIThCKOM XO035HCTBE.



[lepBoHaYaTEHBIC TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHX yriiepojaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, dTaHOJ, TIIMIIEPUH, YKCYCHAs KUCIIoTa). X coctaB u xumudeckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OENKax, YrIeBOAaX — U MX POJIH B KU3HU YEIIOBEKA.
MarepuanbHOE €TMHCTBO OPraHHYECKUX U HEOPTAHUYECKUX COCTUHCHHIA.

Kpemuuii, ero gusudeckre 1 XUMHYECKHUE CBOMCTBA, MMOJIy4eHHE U TipuMeHeHue. COeTMHEHNS KPEMHHUS B
npupoje. O6mue npeactarieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CHUIIMKATHI, UX
UCITIOJIb30BaHUE B OBITY, MEIUITMHE, IPOMBIIIJICHHOCTH. BaskHeine cTponTeNnbHbIe MaTepUalbl: KepaMHKa,
CTEKJIO, IIEMEHT, OE€TOH, xKene300eToH. [IpobieMbr 6€301acHOT0 UCTIONB30BAHUS CTPOUTEIBLHBIX MATEPUAIOB
B MOBCEHEBHOM KU3HH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4YeHUE 00pa3L0B HEOPIraHUYECKUX BEIECTB, CBOMCTB COJIIHOM KMCIIOTHI;
IIPOBEJICHUE KAUECTBEHHBIX PEAKIUI HA XJIOPUI-UOHBI U HA0JIIOIEHUE IPU3HAKOB UX IPOTEKAHUS; OIIBITHI,
oTpakarolue GU3n4YecKue U XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BHICOMATEPHAIIOB); O3HAKOMJICHHE ¢ 00pa3IiaMu XJIOPUI0B (TaJOTeHU/IOB); O3HAKOMIICHHUE C
o0pa3uamu cepbl 1 €€ CoeIMHEHUS MU (BO3MOXKHO UCIIOJIb30BaHKUE BUIEOMATEPHUAIIOB); HAOIIOIEHHE
mporecca
o0yIJIMBaHMs caxapa 1oj AeHCTBUEM KOHIECHTPUPOBAHHOM CEPHOM KUCIOTHI; U3y4YEeHUE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiny Ha Cyab(haT-HoH ’
HaOJroIeHNe TpU3HaKa e€ MPOTEeKaHUs; O3HaKOMIIEHUE ¢ (PU3MYECKMMHU CBOMCTBAMM a30Ta, ¢pochopa 1 ux
coeIMHEHU (BO3MOXHO HCII0JIb30BaHUE BUEOMATEPHAIIOB), 00pa3LaMu a30THBIX U (POCHOpHBIX
ynoOpeHuii; moiay4eHne, coOnpanue, pacro3HaBaHue U U3Yy4eHHE CBOMCTB aMMHaKa; MPOBEICHHE
Ka4yeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U GochaT-uoH U U3yYeHUE IPU3HAKOB UX MPOTEKAHUS,
B3alMO/ICIICTBIE KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHI C ME/IbIO (BO3MOYXHO HCIIOJIb30BAHNE
BUJIEOMATEPHAJIOB); U3yUYCHHE MOJIeNIeH KPUCTAIUIMYECKUX PELIETOK anmasa, rpaduTta, QysuiepeHa;
03HaKOMJIEHHUE C MPOLIECCOM aJICOPOIIMH paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHBOra3a; MojyyeHue, CoOnpaHue, pacrio3HaBaHUE U U3y4eHHE CBOWCTB YIIIEKUCIIOTO ra3a; MpoBeIeHHe
KAaueCTBEHHBIX peaklUii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHMUS;
O3HAaKOMJICHHE C IPOIYKLIUEH CUIIMKATHON ITPOMBILUICHHOCTH; PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BakHelne HeMeTaIIbl U UX COCTUHEHHUSD).

MeTasuibl M HX COECAVMHEHUS

OO61as xapakTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX IOJIOKEHUS B
Ileproanueckoii cucreMe XumMuueckux 3neMeHToB /. 1. Menneneesa u crpoenus aromos. CTpoeHune
MeTaJlJI0B. MeTanmuueckast CBsI3b U METAJUIMUECKAsl KPUCTAIIINYECKAs! pEIIETKA. DIEKTPOXUMUYECKHUM
psa HanpskKeHu MeTaisioB. Pu3nyeckrue 1 XUMUYECKHe CBOMCTBA MeTaJuIoB. O01Ine criocoObl
nojrydeHus MetauioB. [ToHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOPPO3UH.
CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHHNA, OpPOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lenounbie MeTaibl: TosoxkeHue B [lepronnueckoit cucreme xumuueckux 3iemeHToB . . Menneneena;
CTPOEHHUE UX aTOMOB; HaXOXJAeHHE B pupoze. Pusndeckrue 1 XUMHUYECKUE CBOMCTBA (Ha MpUMeEpPEe HATPUS U
kanust). OKCUAbl U TUIPOKCUBI HATPUS U Kanud. [I[puMeHeHre me0oYHbIX METANIOB U UX COCIMHEHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MArHUW U KaJIbLHI: TIOJIO)KEHHE B [leproauyeckoil cucTeMe XUMUYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKACHHUE B Iipupoae. Pusndeckue 1 XUMUIECKUE
CBOMCTBa MarHus v KaJiblisi. BaxkHeimme coequueHus Kanbius (OKCUA, THAPOKCH I, coin). JKEcTkocTh
BOJIBI ¥ CTIOCOOBI €€ yCTpaHeHHUSI.



Anmtomunmit: nonoxxenue B [lepuonnueckoit cucreme xumuueckux snemenToB [. . Menneneena;
CTPOCHHE aTOMa; HaXOKACHHE B Mpupoae. Pu3ndeckre U XUMHUYECKHE CBOMCTBA amoMUHUsA. AMPOTEpHBIC
CBOI>'ICTBa OKCHuIa u FI/IIIpOKCI/II[a AJTFOMHUHUSL.

Keneszo: nmonoxenue B [lepuoanueckoit cucreme xumuueckux 3semMeHToB /1. 1. MenneneeBa; ctpoeHue
aToMma; HaxoXJieHue B pupoje. Gu3nueckue U XUMUYEeCKHe CBOMCTBA xkee3a. OKCHIIbI, THIPOKCUJIBI U
conu xene3a(ll) u xeneza(lll), ux cocras, CBOMCTBA U TTOJIyYCHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METaJUIOB M CIUTABOB, UX (PH3HUECKUMHU
CBOWCTBaMHM; HU3Y4EHHUE PE3YIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO HCIIOJIB30BaHUE BUICOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOICHCTBHSI OKCH/Ia KAIBLIUS M HATPUS C BOAOH (BO3MOYKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HCCIIEIOBAHNE CBOMCTB KECTKON BOJIBI; POIEcca TOPEHHUS JKelle3a B KUCIOPOIe
(BO3MOIKHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB); PU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEAKIIUN HA HOHBI
(Maruams, KanbIys, aTFOMAHAS, IUHKA, sxene3a(ll) u sxenesa(lll), mequ(ll)); HabironeHue u onvcanue
MIPOLIECCOB OKPAIIMBAHUS JIAMEHH HOHAMU HATPHS, KIS U KaJbIHsl (BO3MOXHO UCTIOJIH30BAHUE
BUJICOMATEPHAJIOB); HCCIIEIOBaHUE aM(POTEPHBIX CBONCTB FMIPOKCHIA ATFOMUHUS M THAPOKCUIA IIUHKA;

PEIICHUC SKCIICPUMEHTAJIBHBIX 3a4a4 I10 TEMC «Baxaene MeTajIbl U UX COCANHCHUA.

XuMus M OKpyKamoLas cpeaa

Hossie maTepuansl u TexHOJIOTMU. BelecTBa 1 Marepraibl B IOBCEHEBHOM KU3HU YEJIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCnoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momours npu
XUMHUYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUYECKON IPaMOTHOCTH. XMUMHYECKOE 3arps3HECHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konientpamus semects — [1JIK). Poias xumun B pemenun
AKOJIOTUYECKHUX TTPOOIIEM.

[TpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHI UX MEepepadbOTKH, HX
POIb B OBITY U IPOMBILIUIEHHOCTH.

XYUMUYECKUH IKCIIEPUMEHT: U3ydeHue 00pa3I[0B MaTepHaioB (CTEKIIO0, CIIJIaBbl METAIJIOB, MOJTMMEPHBIE
MaTepHabl).

MexnpeaMeTHbie CBA3H

Peanmaunﬁ MCKIPECAMETHBIX CBA3EH IIpy NU3YYCHUH XUMHU B 9 kmmacce OCYIICCTBIIACTCA YCPEC3
HCITIOJIB30BaHHE KaK 06HH/IX C€CTCCTBCHHO-HAYYHBIX HOH?ITHﬁ, TaK " HOHﬂTHﬁ, SABJIIIIOIINUXCA CUCTEMHBIMU JI51
OTACIIBHBIX NPEAMETOB €CTECCTBCHHO-HAYYHOI'O ITUKJIA. Peanmaunﬂ MCKIIPECAMETHBIX CBs3Ci IpU U3YYCHUHN
XHAMUHU B 9 KI1acce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb3OBAHUEC KAK 06H_II/IX C€CTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TakKk U
HOHSITI/Iﬁ, ABJIAIOIUXCA CUCTEMHBIMU JJI1 OTACJIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUS, aHAJIU3, CUHTE3,
KJ1accupuKalus, NepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHUE, MOJIEIb,
SIBJIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MaTEpUaJIbL.

®dusnka: MaTepusi, aToM, FJIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU]I, U30TOMbI, PAAMOAKTUBHOCTD,
MOJIEKYJIa, DIEKTPUICCKUI 3apsl, TPOBOIHUKH, ITOTYITPOBOIHUKH, JUIEKTPUKH, OTOAIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTbD, KPUCTAJUTMYECKAs PEIIETKA,
CIUIaBbI, PU3NYECKUE BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/IHI,
CounHize.

Buonorus: ¢porocuntes, npixanue, ouochepa, IKOCUCTEMa, MUHEPAIbHbIE YI0OPEHNS, MUKPOAJIEMEHTHI,
MaKpOdJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, TTOJIE3HbIE HCKOIAEMBbIE, TOILUINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 9 ki1acce HaIlpaBiIeHO Ha JOCTHXKEHUE 00YyYaIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U IPEIMETHBIX PE3YJIbTaTOB OCBOEHUS YUEOHOI0 IIpeAMeETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTHTAIOTCS B XOJI€
00y4eHMs XMMHUU B €JUHCTBE y4eOHOW U BOCIUTATENBbHOM AesTeabHOCTH Opraiu3aliuu B COOTBETCTBUHU C
TPaJULINOHHBIMU POCCUICKUMU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMAaMHU TOBEJICHUS U CIIOCOOCTBYIOT MPOIIEcCcaM CAMOTIO3HAHUS, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YUCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIHUIO,
MOHUMAaHUS 3HAUYCHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOT'0 00IIeCTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEpHOM MH(pOpMAIUEH O MEPEOBBIX JOCTHKEHHUIX U OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) HpGILCTaBJIeHI/DI O COMAJIbHBIX HOpMaX u HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOHICHI/If/'I B KOJIJICKTHUBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIC3HOM, y4eOHO-UCCIIE0BATEILCKOM, TBOPUSCKOHN 1
IPYTUX BUAAX JAEITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOI IeATEIbHOCTH MPHU BHIMOJTHEHUN
y‘-I€6HI>IX, II03HABAaTCJIbHBIX 3a1a4, BBIIIOJJHCHUHN XUMHUYCCKUX BKCHGPI/IMGHTOB, CO3JaHNHN yqe6H},1x HpOeKTOB,
CTpeMJICHHSI K B3aMMOTIOHUMAHUIO U B3aHMOIIOMOIIIX B MIPOLIECCE 3TOM Y4eOHOI 1eATeNbHOCTH; TOTOBHOCTH
OIICHUBATH CBOE IIOBCACHHUEC U HOCTyrIKI/I CBOHUX TOBapI/IHIef/'I C IIO3UIINN HpaBCTBCHHI)IX 158 HpaBOBBIX HOpM C
y4ETOM OCO3HAHMS MTOCIEACTBUN MOCTYIIKOB;

LleHHOCTH HAYYHOI' 0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNN O BEIIECTBE U XMMUYECKOH PEaKINK, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIUX OCHOBY ISl IOHUMAHUS CYIIIHOCTH HAYYHOM
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TIPUPOJIBI, B3AUMOCBSI3AX
YeJI0BeKa ¢ IPUPOTHON CpesIoi, O pOJTM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHON, HHOOPMAITMOHHON M YUTATENBCKON KYIBTYpPhI, B TOM YHCIIC HABHIKOB
CaMOCTOSITEITLHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUISCKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00yYSHUIO U TTO3HAHUIO, JII0O03HATEIIbHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1eATEIbHOCTH, K OCO3HAHHOMY BBIOOPY

HaIpaBJIEHHOCTH U YPOBHS 00y4YEeHHS B ajbHeHIIeM;

@®opMHUPOBAHUS KYJbTYPbI 310POBbsI

7) OCO3HAHUSI IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3IIOPOBBII 00pa3 )KU3HU, OCO3HAHUS TIOCJICACTBAN M HENMPUSATHUS BPEAHBIX MPUBBIYCK (YIIOTPEOICHHSI
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOCHMSI MMPABUII O€30ITACHOCTH MPU OOPAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY M peaTbHOMN KH3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YYEHHUIO podeccuil U Tpyna pa3IndyHOro pojaa, yBaXXeHHUE K TPYLy U



pe3ylbTaTaM TPYIOBOU EATEIBHOCTH, B TOM YMCIIC HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHUS 00pa30BaHUS C YIETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCTISTITHOM
npodecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0JIOTHYECKOI0 BOCIIUTAHUS

9) 3KOJOrMUYEeCKH LIE€IECO00Pa3HOr0 OTHOIIEHHS K IPUPOJIE KaK MICTOUHUKY KH3HHU Ha 3eMile, OCHOBE €€
CYIIECTBOBAHHUS, TOHUMAHUS IIEHHOCTHU 37I0POBOT0 U 6€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIECHMSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3[J0POBbIO, OCO3HAHMSI LIEHHOCTH COOJIIOACHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS TPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYaIUSIX, YIPOXKAIOIIUX 310POBBIO
W SKU3HH JIIOJICH;

10) ciocoOHOCTH PUMEHSTH 3HAHUS, IOJy4YaeMble ITPU U3YUEHUH XUMUH, JUIsl pELICHU 3a/1a4, CBA3aHHBIX
C OKpY’KaroLleil MPUPOIHON CpeoH, MOBBILIEHNS YPOBHS 3KOJOTMUECKON KyJIbTYphl, OCO3HAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIEM U IyTeil X PELICHUS MOCPECTBOM METOIOB XUMuUH; 11)
HKOJIOTUYECKOT0 MBIIIUIEHUS, YMEHUSI PYKOBOACTBOBAThCSA UM B I103HABATEIbHOM, KOMMYHUKATUBHOMN U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe metanpeaMeTHBIX pe3yIbTaTOB BRIICISIOT 3HAYMMBIE JIJ1s1 (POPMHUPOBAHUSI MUPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, TTPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YICOHBIX MTPEIMETaxX 1 MO3BOJISIOT HA OCHOBE 3HAHUH W3
ATHUX MPEeIMETOB POPMHUPOBATH MPECTABICHUE O I[ETOCTHOM HAYYHOU KapTUHE MHpA, U YHUBEpCaIbHbIC
yueOHbIe AelicTBUA (TT03HABATENbHbIE, KOMMYHHKATUBHBIC, PETYISTUBHBIC), KOTOPBIE 00ECIIEUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOM
JIeSITETLHOCTH.

MeTaHpCHMeTHHe PE3yIbTaTbl OCBOCHUA O6pa3OBaTeHBHOﬁ MporpaMmsal 1O XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTIOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUMN: pACKPhIBATh CMBICI
XUMUYECKHUX MOHATHH (BBLACIATH UX XapaKTepHbIEe MPU3HAKY, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUS ISl OOBSCHEHUS OTJCNBbHBIX (DAKTOB U SBJICHUIA; BEIOUPATh OCHOBAHUS
Y KPUTEPUU IS KIIaCCHU(PHUKAIIMK XUMUYECKUX BEIIECTB M XUMHUECKUX PEAKLMi; YCTaHABIMBATh IPUIMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4EHUS; CTPOUTH JIOTHUECKUE pacCyKIeHUs (MHIYKTUBHBIE,
JEAYKTUBHBIE, I10 AaHATIOTUHM); J€IaTh BBEIBOBI M 3aKIIIOUCHHS,

2) yMEHHEM IIPUMEHSTH B ITPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METANIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BHIBATH IIMPOKO MPUMEHSIEMBIE B
XMUMHUU MOJIETTbHBIE TPE/ICTaBICHUS — XUMHUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHUEcKas popmyna u
ypaBHEHHE XUMUYECKOH peakiMyi — MpH pelIeHUuH yueOHO-TI03HABATEeIbHBIX 3a/1a4; C Y4ETOM ITHX
MOJCJIBHBIX IIPEICTABICHUN BBIABIIATh U XapaKTEPU30BATh CYILIECTBEHHBIC IPU3HAKY U3y4aeMBbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUI; BBISABIATH O0IIME 3aKOHOMEPHOCTH, IPUYUHHO-
CJICICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBbIX IIPOLIECCaX U ABJICHUX; IIPEUIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIL; CAMOCTOATENIBHO BEIOUPATh ClIOCO0 pelIeHus: yueOHon
3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEUICHUs, BHIOMpATh Hanbosee MOAXOIAIIHNN C yIETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCIIOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKIKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHUM;

4) npuoOpeTeHue onbITa MO MJIAHWPOBAHUIO, OPTraHU3ALUHU U TPOBEACHUIO YICHUYECKUX YKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X00M MPOIIEcca, CAMOCTOATENILHO IIPOTHO3UPOBATH €r0 pe3yibTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0BAHHMS, COCTABIISATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO PA3IUYHBIX BUAOB U (HOpM
MIpPEICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATDH PA3IMYHbIE METO/IBI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BHIIOJHEHUS Y4eOHBIX U MO3HABATEIbHBIX 3a7a4 OIpe-
NeNEHHOTO TUIIA; TPUOOPETEHNE ONBbITa B 00JaCTH UCIIOJIb30BaHUA WH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOil aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOopMy IpesicTaBiIeHHsI HH(POPMALIUK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaguky U ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh U AaHATTM3UPOBATH B MIPOIECCe YUeOHOM U UCCIIEeIOBATENBCKOM 1eATeIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOTO X034HCTBA M TPAHCIIOPTA Ha COCTOSTHUE
OKpY>Karollew NpUpOIHON CPEbI;

YHuBepcaabHbIMH KOMMYHMKATHBHBIMH eI CTBUSIMH

8) ymMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AMajIora U/WIn AUCKYCCUH) 110 CYLIECTBY 00CYK1a€MOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATI0KEHHOM 3a/1auu;

9) npuobpeTeHne OnbITa MPE3CHTAIMH PE3YIbTATOB BHIMOJHEHUS XUMUUECKOT0 SKCIIEPUMEHTA
(;1abopaTOpPHOTro OIBITa, TA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MTO3HABATENILHON U HCCIIEI0BATENbCKON
JesTeTbHOCTH IIPU PELIEHNH BO3ZHUKAIONMX Mpo0IeM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COITIaCOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JAEHCTBU,
OTIpeJieNIeHUe KPUTEPUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON paboTHI U Ip.);

YHuBepcalbHBIMH PeryJasTHBHbIMH 1€ CTBUSIMU

11) ymMeHHEM CaMOCTOATEILHO OMPEEIATh IENH IeATeTbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOUpATh Hanbomee
s exTuBHBIC CITOCOOBI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIbHO COCTABIISATh WU
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHITTOJIHEHUH 33JaHUI C YUYETOM MOTYyUEHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TIOJYYCHHOTO
pe3ynbTaTa 3asBJICHHON LEH;

12) ymMeHHEM UCTIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPeIjlaraéMble B YCIOBUH 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe nmpeaMeTHBIX PEe3yJIbTaTOB [0 OCBOCHHIO 00513aTEILHOTO COJICP)KaHMs, YCTAHOBJICHHOTO JaHHOM
pUMEPHOI paboueil mporpaMMoi, BELIETSIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAyYHbIC 3HAHUS, YMEHHS U
CIOCOOBI IEUCTBHH, crielupUUIECKUE ISl TPEIMETHON 007acTH «XHUMHUS», BUIBI ACSITEIHBHOCTH 10
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CI/ITyaI_II/ISIX.



IIpeaMeTHbIE Pe3yNbTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS CIEAYIOIINX
YMCHMM:

1) packpvisamv cmbici OCHOBHBIX XMMUYECKUX TIOHITHI: XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPHULIATEILHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKasi PeaKLusl, XUMHUECKas CBsI3b, TEIUIOBOU 2(PEKT peakinu, MOJb, MOJISIPHBIA 00BEM,
PacTBOp; AIEKTPOIUTHI, HEIEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAIMS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJn3aTop, XUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOPATUMBIE PEAKLIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJIEHUE, AJJIOTPONUS,
aM(OTEpHOCTh, XUMHUECKas CBSI3b (KOBAJICHTHAS, MOHHAS, METAJUITMYECKast ), KpUCTAJUTMYECKast pemeTKa,
KOppPO3Usl METAJIOB, CIUIABBL, CKOPOCTh XMMUYECKOMN peaKuu, IPEIEIbHO T0NyCTUMAasl KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSTH 3TH MOHATHUS
IIPU OTIMCAHUH BEIIECTB M UX MPEBPAIICHUI;

3) ucnoavszosames XAMUIECKYIO CHMBOJIMKY JIJIsi COCTABJICHHsI (DOPMYIT BEIECTB U YPABHEHU I XMMHUYECKUX
peaKuuii;

4) onpedensimb BaJICHTHOCTDb U CTCIICHb OKMCICHUS XUMUYECKUX DJICMEHTOB B COCAMHEHHSX PA3IHYHOTO
COCTaBa; MPUHAJIC)KHOCTD BEIIECTB K OMPEISIIEHHOMY KIIacCy COeTMHEHH 10 (hopMysiam; BUJ XUMHUIECKOM
CBsI3M (KOBaJCHTHAs, MOHHASA, METAJUTMUECKasi) B HEOPraHUUECKUX COSAMHEHUSIX; 3apsil HOHA 110 XUMUYECKOM
bopmyIie; xapakTep Cpeabl B BOAHBIX PAaCTBOPaX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMIECKON
PEETKH KOHKPETHOTO BEILIECTBA;

5) packpwieamo cmuica Tlepuoanueckoro 3akona JI. M. MeneneeBa U IeMOHCTPUPOBAThH €0 IOHUMAHHE:
OTMCHIBATh M XapaKTepu30BaTh Tabanunyio ¢popmy [lepuonndeckoii CHCTEMBI XUMHUECKUX DIIEMEHTOB:
pa3nuyaTh MOHATUS «TJaBHAs moArpymnmna (A-rpymnmna)» u «modounas noarpymmna (b-rpymma)y», Mansie u
00JIbI1IME IEPUOABL; COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIHIle, ¢ YUCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHUS aTOMOB XMMHUYECKUX 2JIEMEHTOB (COCTaB U 3apsij Aapa, oOlee Yucio
AJIEKTPOHOB U pacIpeiesieHue UX 10 JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOIIIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COEAMHEHUI B IIpe/iesiaX MaJlbIX IEPUOJOB U TJIABHBIX MOJATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccupuyuposames XAMUYECKUE SJIEMEHTBI;, HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (1o
YHCITy U COCTAaBY yYacCTBYIOIIMX B PEeaKIIMU BEUIECTB, M0 TEMJIOBOMY 3D (PeKTy, 0 U3MEHEHUIO CTeNeHel
OKUCJICHUSI XUMHUYECKUX dJIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) 00IIKE U ClICHH(PUIECKIEe XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPK/Iasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIIEKTPOIUTUIECKON TUCCOLMAIIMN KUCIIOT, IIEI0Yei U CoJeil; MOTHbIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEP K IAIOIIIX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BELLIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIINiT TOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInii;

10) npoenozuposams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOKHOCTH MTPOTECKAHHSI
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBUSIX;

11) ebiuucasms OTHOCUTENBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BELIIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMylie COeTUHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPaBHEHHUIO XMMUYECKON pEaKIuu;

12) crnedosams nipaBUIaM MOIB30BAHUS XUMUYECKOM MOCYI0M 1 1a00paTOpHBIM 000pYI0BAHHUEM, & TAKXKE

npaBuIaM oOpaleHHs C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMHU T10 BBITIOJIHEHUIO JIAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KAaUECTBEHHBII COCTaB Pa3IMUHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM TyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHUOHBI aMMOHHMSI ¥ MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BELIECTB;

14) npumernsims OCHOBHBIE OIIEPALUH MBICIIUTEIBHOM JEATEILHOCTH — aHAJIU3 M CHHTE3, CPaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISABICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUUECKHUX PEaKIIHii; eCTeCTBEHHO-HAYyYHbIE METO/IbI TIO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

Ne | HanmeHnoBanue pa3aenoB u Tem | KonmdecTo yacoB Hdata Buasl nesiTebHOCTH Bupapl, JJ1eKTPoHHbIE (LU POBbIE)
n/n | mporpaMmbl u3ydenust dopmbr o0pa3soBaTeibHbIE pecypebl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI
paboTsl paboTbl

Pa3nen 1. BemecTBo 1 XMMHYeCKHe peaKIUH

1.1. | loBTOpeEHue u yrayouenue 5 0 0 XapakTepr30BaTh XUMHYECKUE DIIEMEHTBI [IEPBBIX TPEX EPHOOB, KA 1 VYerusrit https://resh.edu.ru/subject/lesson/2051/main/
3HAHMIi OCHOBHBIX pa31eioB KaJbLust 10 uX nonoxenuio B [lepuoanueckoii cucreme J{. Y. Menneneesa; ompoc; https://resh.edu.ru/subject/lesson/2439/main/
Kypca 8 kiacca OmnuchIBaTh OOTIHE XHMUYECKHE CBOUCTBA BEIECTB PA3INYHBIX KIIACCOB, IMucemennsii | https://resh.edu.ru/subject/lesson/3122/main/

IIO/TBEPIKAATH CBOMCTBA IPUMEPAMHI MOJICKYJISIPHBIX YPABHCHHH XUMUYECKUX | KOHTPOIIb;
peaxImit; nBrar\;
OnpezensTh BUL XUMUYECKOM CBSI3H U THIT KPHCTAJIHYECKOM PEIIETKH

BEILIECTBA;

1.2. | OcHOBHbIE 3aKOHOMEPHOCTH 8 1 0 KnaccupuimpoBarh XMMHYECKHE PEAKIIMH T10 PA3JINYHBIM IPU3HAKAM; VerHbi https://resh.edu.ru/subject/lesson/2437/main/

XHMHYECKHX peaKuuit VcraHaBiauBaTh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEAKIUH OT Pa3in4HbIX orpoc; https://resh.edu.ru/subject/lesson/2102/main/
(bakTopoB; Kontpomnsnas | https://resh.edu.ru/subject/lesson/2103/main/
OnpeieNsiTh OKUCIUTEND U BoccTaHoBuTeNs B OBP; paborta; https://resh.edu.ru/subject/lesson/2104/main/
CocCTaBnsATh HJIEKTPOHHBIN OaNaHC peakLuy;

1.3. | DaexrposuTyeckas 9 1 2 CocTaBIisiTh ypaBHEHHS IUCCOLUALIMHI KUCIIOT, LIEJI0YEH 1 COJICH, TTOJIHBIE U VYerusiii https://resh.edu.ru/subject/lesson/1518/main/
aucconnanusi. XuMHUecKHe COKpAIIEHHbIE HOHHBIE YPABHEHUSI XUMUYECKUX PEAKIIMil MIOHHOTO OOMEHa, ompoc; https://resh.edu.ru/subject/lesson/1603/main/
peakuuH B pacTBopax CrnepoBath mpasuiiaM 6€30MacHOl paboThl B TAG0PATOPUH [IPU MCTIOIB30BAHUK https://resh.edu.ru/subject/lesson/3123/main/

XHUMHYECKOI MOCY/IbI U 000PYI0BAHHUST;
TIpOH3BOAMTH BHIMHCIICHHUS [0 XHMHYECKHM yPABHEHHSIM;

Hroro mo pasaeny 22

Pa3pen 2. HemeTasuibl M UX COeMHEHUsI

2.1. | O6mas xapakrepucTuka 4 0 0 OOBACHATH 00IIKE 3aKOHOMEPHOCTH B M3MEHEHUH CBOCTB HEMETAIIOB M UX VYcrusrii https://resh.edu.ru/subject/lesson/2075/main/
XHMHYecKuX iementoB VIIA- COeIMHEHHUI! B IpeJiesIax MajbIX MEePUOIOB U INIABHBIX MOATPYIIT o1poc;
rpynnbl. Fajgorenst TTeproMUeCcKOil CHCTEMbI XHMHYECKHX JJIEMEHTOB C yYETOM CTPOEHHUS MX

aToMOB;

XapakTepu3oBaTh (U3MYECKUE U XUMHUUECKHE CBOMCTBA MPOCTBIX BEIECTB
raJoreHoB (Ha mpUMepe XJI0pa) U CIIOXKHBIX BEIIECTB (XJIOPOBOJOPO/A, XJIOpUIA
HATpHs), CTIOCOOBI MX MONYYEHHUs], IPUMEHEHHE U 3HAYEHHUE B IPUPOJIE U JKU3HH
4eJI0BeKa;

OnpeziensTh TaloreHHI-HOHBI B PACTBOPE;

2.2. | O6mast xapaKTepucTuKa 6 0 1 XapakTepn3oBath GU3MYECKHE U XHUMHUECKHE CBOMCTBA MPOCTOTO BEIECTBA YerHblit https://resh.edu.ru/subject/lesson/2434/main/
XHMHYECKHX 3J1eMeHToB VIA- cepbl 1 e€ coeTMHEeHHH (CepOBOIOPOa, OKCHIOB CEPBbI, CEPHOM KUCIOTHI, ompoc; https://resh.edu.ru/subject/lesson/2076/main/

rpynnsl. Cepa 1 eé coeHHeHHsI

cynb(]aToB), ciocoObl UX NOMYUCHHS, IPUMEHEHHE U 3HAYCHUE B IPUPOJIE U
JKU3HH YEJIOBEKa;
OmnpenensTs HaIM4KE CyIb(aT-HOHOB B PaCTBOPE;

https://resh.edu.ru/subject/lesson/2077/main/




2.3. | O6mas xapakrepucTuka 9 OOBSICHATD 00IIHE 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB dI1eMEHTOB VA- YerHblit https://resh.edu.ru/subject/lesson/2078/main/
XHMHYECKHX 3J1eMeHToB VA- TPYIHIIBI M UX COCAMHEHHUIT C y9ETOM CTPOCHHUS MX aTOMOB; oIpoc; https://resh.edu.ru/subject/lesson/2074/main/
rpynmnel. A3ot, gpocdop n nx XapakTepr30BaTh (PU3MIECKUE U XMMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB Kourponsnas | https://resh.edu.ru/subject/lesson/2073/main/
COeIMHEeHHst a3ota 1 pochopa 1 UX CoeANHEHNH (aMMHaKa, COIeH aMMOHHS, a30THOH paborTa;

KHUCIOTBI, HUTPaTOB, okcuna pocdopa(V) u pochopnoit kuciorel, hochartos), | IIpakrhueckas
CrI0co0BI MX TOJyYEHHs, IPUMEHEHHE U 3HAYEHHE B IIPUPOJIE U KU3HI pabota;
4eJI0BeKa;

Onpenenstb HOHBI aMMOHHUS 1 ocdaT-HOHBI B pacTBOpE;

2.4. | O6wast xapaKTepucTuKa 7 XapakTepu30BaTh (PU3MIECKUE U XMMHUYECKUE CBOMCTBA IPOCTHIX BEIIECTB VerHbli https://resh.edu.ru/subject/lesson/2072/main/
XHMHYeCKHX J1eMeHTOB IVA- YIJIepozia ¥ KPEMHHUs M UX COSAMHEHHIT (OKCHIO0B YIiIeposa, yroibHOi oI1poc; https://resh.edu.ru/subject/lesson/2071/main/
rpynmnsel. KHCIIOTBI, KApOOHATOB, OKCH/Ia KPEMHHSI, KPEMHHEBOM KHCIIOTBI, CHIIMKATOB), Ipakruyeckas | https://resh.edu.ru/subject/lesson/2070/main/
Yriaepox u KpeMHMii H HX CTIOCOOBI MX MOYYEHHUsI, IPUMEHEHHE W 3HAYEHHE B IPUPOJIE U JKUZHU paborta; https://resh.edu.ru/subject/lesson/2069/main/
COeAMHEeH ST 4esI0BeKa;

Ormnpenenstb KapOOHAT- U CHIIMKAT-HOHBI B PACTBOPE;

Hroro o pa3neny 26

Pa3gen 3. MeTauibl H UX COCIHHEHUS

3.1. | OGmwue cBoiicTBa MeTA/LIOB 3 XapakTepr30BaTh CTPOCHHE METAJLIOB, 00LIME (U3MYECKHE U XUMUYECKHE Vernbrit https://resh.edu.ru/subject/lesson/1607/main/

CBOMCTBA METAILIOB; ormpoc;
XapakTepu3oBaTh 00IIHe CIOCOOBI MOTYYEHHS METAILIOB;

3.2. | Baxueiimme MeTALIBI U UX 16 XapakTepr30BaTh (PU3MIECKUE U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB VerHbli https://resh.edu.ru/subject/lesson/1602/main/

coeIMHeHust METaJIOB M UX COCAMHEHHIT (OKCHIOB, THIPOKCHIOB, COJIEH), CIIOCOOBI HX orpoc; https://resh.edu.ru/subject/lesson/3124/main/
OJIyYeHusl, IPUMEHEHUE 1 3HAUEHHUE B IPUPOJIE M KU3HHU YEIIOBEKa, Kourponsras | https://resh.edu.ru/subject/lesson/1604/main/
[l1aHupoOBAaTh ¥ OCYIIECTBIIATh HA MPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, pabora; https://resh.edu.ru/subject/lesson/1605/main/
[POBOJUTH HAGIIOEHHUS, JIENATh BBIBOJIBI 110 PE3YJITATAM KCIIEPUMEHTA, ITpaktuyeckast
TIpOH3BOAMTH BHIMHCIICHHUS 10 XUMHYECKUM YPAaBHEHHUSM; pabora;

Hroro mo pasneny: 19

Pa3nen 4. Xumus u okpy:kaouias cpeaa

4.1. | BemecTBa H MaTepUAJIbI B 1 OOBSICHATD YCIIOBHS 0€30MaCHOTO HCIOIB30BAHNUS BEILIECTB 1 XUMIIECKHIX YcrHbiit https://resh.edu.ru/subject/lesson/2067/main/
JU3HU YeJ0BEKA peaxiuii B ObITY; ormpoc;

Hroro 1o pasjeny: 1

PesepBHOe Bpemst 0
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Buael,
n/n H3y4eHHus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIs
padoThI padoThI

1. | Ilepuoaudeckuii 3aKOH U 1 0 0 VYcerHbIl
MIePHOINYECKas CUcTeMa OT1pOoC;
XHUMHYECKUX dj1eMeHToB /I, 1.

MenaeneeBa. CtpoeHue
aTOMOB.

2. | Knaccubuxanms u 1 0 0 YcerHbIl
HOMEHKJIATypa KJIacCOB oIpoc;
HEOPraHMYECKHUX COCTUHCHHIMA

3. | Xumuueckue cBOMCTBA Ki1accoB | 1 0 0 VceTHbii
HEOPraHMYECKHUX COCTUHCHHIMA oIpoc;

4. |T'eHeTnueckas CBI3b KJIACCOB 1 0 0 ITuceMeHHBIH
HEOPTraHUYECKUX COCTUHEHUI KOHTPOJIb,

5. | CrtpocHHe BeIIECTBA: BHJIBI 1 0 0 YcTHBIN
XAMUYECKOM CBSI3M W THIIBI OTIpOoC;
KPUCTAJUTHIECKUX PEIIETOK.

6. | Knaccuburamus XAMHYECKUAX 1 0 0 Y CTHBIN
PeaKIHii 0 Pa3IUIHBIM OTIpoc;
MpHU3HAKaM

7. | DK30- ¥ SHIOTEPMHUYCCKHUE 1 0 0 YcrHbI
peaKIfu, TEePMOXHUMUYECCKHE OTIpOoC;
ypaBHCHHSI.

8. |IloHsATHE O CKOPOCTH 1 0 0 YCTHBIH
XUMHYECKON PEaKIuu. OIIpOC;

9. | O6parumbie peakuuu. [Tonstue | 1 0 0 YcTHbIH
0 XMMHYECKOM PaBHOBECHH. oT1poc;

10. | OkucaurensHo- 1 0 0 YcTHBII
BOCCTAHOBUTEIIbHBIC PEAKIINH. OTIpOoC;
Oxucaurens. BoccranoBuren

11. | OxucaurensHO- 1 0 0 VYerHblii
BOCCTAaHOBUTEIIbHBIC PEAKITHH. orpoc;

DNeKTPOHHBIN OamaHC




12. | BerumciaeHus: KOJIU4ecTBa Pewenne
BEIIECTBAa, 00BEMa U MacChl 3a7a4,
peareHToB WU MPOIYKTOB 110
YpaBHEHUSM XUMHYECKUX
peakuuii

13. | KonrpospHas paboTa: KontponsHas
Kiaccudukanmss XuMuaeckux pabora;
peakuuii

14. | Teopus 31eKTPOTUTHUCCKOMN VYcerHbii
T CCOLIMAITUH. OI1poc;

15. | Peakuuu HOHHOTO 0OMEHA, VYcerHBIN
YCIOBUS UX MPOTEKAHUS. OTIpOoC;

16. | KauecTBeHHbBIC peaKiuy Ha VYcTHbIl
KAaTUOHBI U aHHOHBI OTIpoC;

17. | Peakuuu noHHOro 0OMEHa B YcrHbIi
pacTBOpax MEKTPOIUTOB OI1poc;

JlaboparopHas
pabora;

18. | Cpena pactBopa. VYcTHbIl

OIIpoC;

19. | ITonstue o ruaposnse coien VYcTHbIl

OT1poc;

20. | Pemenue 3KCIepUMEHTATBHBIX [IpakTuyeckas
3ajau no Teme: CBoiicTBa paborta;
KHUCJIOT, OCHOBAaHUMU U COJIEN KaK
JIEKTPOJIUTOB

21. | BeIuuCIeHuS 110 YpaBHEHUSIM Pemrenne
XUMHYECKUX PEAKIUN 3aj1a4;

22. | KoutposnsHas pabora: KonTtponsHas
DNeKTpOoIUTHYECKAs pabora;

T CCOLMALIHS.
XHWMHMYECKUE PEaKUU B
pacTBopax

23. | O061ras xapaKTepUCTHKA VYcrHbii
raJIOTeHOB. OI1poc;

24. | Crpoenue, puznveckue u YcTHbIi
XUMHUYECKHE CBOICTBaA XJ0pa OT1poC;

25. | Xnoposogopo. ConsiHast YcrHBIIT
KuCa0Ta. XMMHYECKHE OIIpoC;

CBOWCTBA, ITOJIyYEHHE,
IIPUMEHEHHUE.




26. | BerurcieHus 10 ypaBHEHHSIM Pewenne
XUMUYECKUX PEAKLUH, €CIIH 3a1a4;
OJIMH U3 PEareHTOB JIaH B
H30BITKE; 00BEMOB ra30B IO
YPaBHEHHIO PEAKIMH Ha OCHOBE
3aKOHA OOBEMHBIX OTHOILICHHI
ra3oB

27. | O0mas XxapaKkTepucTHKa YcTHbIH
anemeHToB VIA-rpymnmsl. OTIpOC;
CrpoeHue u pusnueckue
CBOWCTBA KHCIIOPOJa U CEpPHI.

28. | CpoiicTBa 1 IPUMEHEHHE CEPBHI. YcrHbii

OIIpOC;

29. | CepoBogopoa. CepHucrast YcTHbIH
KHCJIOTa OTIpOC;

30. | Okcug cepsl (V). Cepras YcTHbIl
KHCJIOTa OIIpOC;

31. | PemieHue 3KCIIepUMEHTATBHBIX [IpakTuyeckas
3agad o Teme: Kucmopoy. pabora;
Cepa

32. | BeIYMCICHUSI 10 YPaBHEHHUSIM Pemenune
XUMUYECKUX PEAKIUH; 3anad;
MaccOBOM J0JIM BbIX0J1a
MIPOJYKTa PeaKiuu

33. | O0OmIas XxapakTepucTUKa VYcTHbIl
371eMeHTOB VA-rpynmsl. OIIpoC;
dus3nueckue U XUMUIECKHE
CBOMCTBA a30Ta

34. | Ammuak. Conu aMMOHUS VYcerubiit

OTIpOC;

35. | [Tony4enue aMMuaKka, H3y4eHHE [IpakTuyeckas
€ro CBOWCTB. pabora;

36. | A3oTHas KUCIOTa. YcrHbIi

OTIpOC;

37. | Conu a30THOM KUCIIOTHI YcTHbIl

OTIpOC;
38. | Docdop. Oxcun dpochopa (V) YcTHBIH

OTIpOC;
39. | ®ochopnas kucioTa u e€ coau YcerHbiit

OTIpOC;




40. | BeruucieHust Mo ypaBHEHHSIM YcrHbIi
XUMUYECKUX PEAKLUN 0IIpOC;

41. | KontposbHas pabora: KontponbHas
Kucnopon. Cepa. A3oT. pabora;
docdop

42. | Yraepon, aJutoTPOITHBIE VYcerHbli
MoubUKAIIH, (U3UIECKUE U OI1poc;
XUMHUYECKHE CBOKCTBA.

Ancopbuus.

43. | Okcupl yriaepoa, ux YcrHblii
busnvecKre 1 XUMHUECKUE OI1poc;
CBOMCTBA, IOJIy4CHHUE U
MIPUMCHCHHE.

44. | YronpHas KUCIOTa U €€ CONu VYerubliit

OTIpOoC;

45. | TTomy4yeHue yriieKucioro rasa. [IpakTuyeckas
KauectBennas peaxius Ha pabora;
KapOOHaT-NOH.

46. | Kpemuuii. OKcH KpeMHUS YcrHbIi
(V) OTIpOC;

47. | KpemHueBas KUCIIOTA. VYcTHbIl
CunukaTsl Ompoc;

48. | BoruucieHus 10 ypaBHEHUSAM Pemenune
XUMHUYECKUX PEAKIUH, €CIIH 3anad;
OJIMH U3 PEareHTOB J]aH B BHUJIE
BOJIHOT'O PacTBOPA C U3BECTHOU
MacCOBOM J0JIen

49. | O6mas XapakTepUCTHKA 1 YcTHBIH
CTPOCHHUE METAIIIIOB OT1poC;

50. | O61mIHe crocoObl MOTyUCHHSI YcTHBIH
METaJIJIOB. OT1poC;

51. | Xumuyeckue CBOWCTBA VYcerubiit
MeTaiioB. CriiaBbl OIIpoC;

52. | lllenoyHbie METAJLIBI. YcrHbIi

OT1poC;

53. | lllenouHO3eMEIbHBIC METAJLIBI. YcrHbIi

Maruun

OTIpOC;




54. | BerauciaeHus o ypaBHESHUAM Pewenne
XUMHUYECKUX PEAKLUH, €CIIH 3a1a4;
OJIMH M3 PEarcHTOB JaH B
M30BITKE WU COIECPIKUT
IpUMecH
55. | CoenrHeHUS KabIUS. VYcrHbiit
OT1poC;
56. | JKécTtkocTh BOMIBI U CTIOCOOKBI €8 YcrHbI
yCTpaHCHHSI. OI1poc;
57. | AmromuHuiA. AMpOTEpHBIC YcTHbil
CBOWCTBA OKCHJIa AITFOMUHUS OIIpOC;
58. | Am¢orepHbic cBOiiCTBa VYcerHbiit
THIPOKCHUIA ATIOMUHUSL. OTIpoC;
59. | AmdotepHsie cBoiicTBa YcTHbIN
THIPOKCH/IA ATFOMUHHUSL. OI1poc;
JlaboparopHas
pabora;
60. | Kenezo. Oxcupl xenesa (1) u VYcTHBIN
xeresa (11). OTIpOC;
61. | Tuapoxcuast u conu xxene3a(ll) YcTHbIT
u xenesa(lll). OTIpoc;
62. | KayecTBeHHBIE peakiuy Ha JlaboparopHas
MOHBDKEINEe3a. paborta;
63. | Pemenue [MpakTrdeckas
IKCIIEPUMEHTAITLHBIX33/1a4 110 pabora;
Teme «MeTaib.
64. | BeruncieHus MaccoBOM JOJIN Pemenne
BBIXOJIa MPOJTyKTa PEaKInu 3a/1ay;
65. | BoIUHCICHUS 110 YpaBHEHHUSM Pemenue
XUMHUYECKHX PEAKIUH, €CIIH 3anad;
OJIMH M3 PEarcHTOB JaH B
M30BITKE W COJIEPIKUT
MIPUMECH
66. | KourponbHas pabora: KonTponbhas
Mertamibl pabora;
67. | HoBble MaTepHaisl 1 YcerHbiit
TEXHOJIOTUH. XUMHUS U OIpoc;

310poBbe. OCHOBBI
9KOJIOTHYECKON TPaMOTHOCTH.




68.

O6o0061ieHne o Kypcy XuMuu 9
KJacca

YcTHBIN
OTpoc;

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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