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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma mo xumum s oOydaronuxes 9 kiiacca cocrtaBiieHa Ha OCHOBE TpeboBaHUi K
pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTeNbHOW MpPOrpaMMbl OCHOBHOTO 00miero oOpas3oBaHus,
npeacTaBieHHbIX B DepepaabHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOIIETo
oOpa3oBaHus, ¢ Y4E€TOM pacHpeAeiCHHBIX MO KJIAaccaM IPOBEPSeMbIX TPeOOBaHUN K pe3yiabTaTaM
OCBOEHHMSI OCHOBHOW 00pa3oBaTENIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUSI U 3JIEMEHTOB
COJIepKaHUs, TPEACTABICHHBIX B YHHBEpPCAIFHOM KOAM(DUKATOpPE 1O XMMHUH, a TaKKE€ HAa OCHOBE
[TpumepHO#t IPOrpaMMBI BOCIUTAHUS 00YJAIOIIUXCS TIPH TTOJY4EHHH OCHOBHOTO OOIIEro o0pa3oBaHMUs
u ¢ yuérom Konuenuum mnpenonaBaHus ydeOHOTO mpeaMmera «XuUMHUsS» B 00pa30BaTENbHBIX
opranuzarusx Poccutickoit deneparuu, peaau3yronux 0CHOBHbIE 00111e00pa30BaTelIbHbIE POTPaMMBbI
(yrB. Pemenmem Kosuternn MunnpocBemenus Poccun, mpotokon ot 03.12.2019 N IIK-4BH).
[Iporpamma pa3paboTaHa Ha OCHOBAaHWH METOJAWYECKHX pEeKOMEHIauii MUHHCTEPCTBA TPOCBEIICHHUS
P® ot 25.11.2022 1. Ne TB 2610/02 «Meroauueckue peKOMEHAAIMA IO CO3JaHUI0 U
(GYHKIIMOHMPOBAHUIO B  00IIe00pa30BATENbHBIX OPraHM3ALMAX, PACIOJIOKEHHBIX B  CEIbCKON
MECTHOCTH W MaJbIX TOPOJaxX, IEHTPOB OOpa30BaHUSI E€CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKOM
HaIlpaBJICHHOCTEN

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA « XMW 51»

Bxnanx yuebHoro npenmera « XumMus» B JOCTHKEHHUE 11€JI€H OCHOBHOTO 00IIIET0 00pa3oBaHUs
00yCIIOBJICH BO MHOTOM 3HaYE€HUEM XUMUYCCKOW HAYKH B MIO3HAHWW 3aKOHOB IMPUPOIBI, B PA3BUTHH
MIPOU3BOIUTEIIBHBIX CHJT OOIIECTBA U CO3/ITAaHUU HOBOH 0a3bl MaTepUaIbHON KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK PACIIPOCTpaHmIIa CBOE BIMSHUE HA BCe 00IaCTH
YeJIOBEYCCKOTO CYIISCTBOBAHUS, 3a/1ajla HOBOE BHJICHUE MUPA, CTalla HEOTHEMIIEMBIM KOMITOHEHTOM
MHPOBOH KYJIBTYPBI, HEOOXOIUMBIM YCIIOBHUEM JKH3HH OOIIECTBA: 3HAHNE XUMHUHU CITY’)KUT OCHOBOH JIJIS
(hopMHPOBaHKSI MEPOBO33PCHHSI YEIIOBEKA, €ro MPEACTABICHUH 0 MaTEpUATLHOM SMHCTBE MHPA;
BKHYIO POJIb UTPAIOT (POPMHUPYEMBIC XMMHEH MPEACTABICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU B 00
SBOJTIOIIMH BEIIECTB B IPUPOJIC; COBPEMEHHAs XMMUS HalpaBJieHa Ha PeIICHUE III00aIbHBIX PO OJieM
YCTOWYMBOTO PAa3BUTHS YEIOBEYSCTBA — CHIPhEBOM, SJHEPTeTUYCCKOM, ITUIIEBON M KOOI HIECKON
0€30MMacHOCTH, TPOOJIEM 3IPABOOXPAHCHHUS.

B ycroBusx BO3pacTaroniero 3Ha4eHuss XMMHUH B )KU3HH OOIIECTBA CYIIECTBEHHO IMOBBICHIIACH POJIb
XHUMHYECKOTO 00pa3oBaHus. B miane corain3aniy OHO SBJISICTCS OJHUM U3 YCIOBHUH (OPMUPOBAHUS
MHTEJUICKTA JIMYHOCTH U TAPMOHHYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YeJIOBEKY XUMHUYCCKHE 3HAHKUS HEOOXO0IUMBI JUIsl TPHOOPETEHUS OOIIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO y4acTBOBAThH B
MHOT000pa3HOM KU3HU OOIIECTBA, U1l OCO3HAHUS BAXKHOCTH Pa3yMHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U 3JI0POBBIO JPYIUX, K OKPYXKAKOIIEH MPUPOJTHON Cpelie, sk TPAMOTHOTO TTOBEICHUS PU
HCII0JIb30BAHUHU PA3JIMYHBIX MAaTEPUAIOB U XUMUYECKHX BEIIECTB B MIOBCETHCBHOM KHU3HHU.

XHUMHYECKOE 00pa30BaHUE B OCHOBHOM IIIKOJIC SIBJSICTCS 0A30BBIM [0 OTHOIIIEHHUIO K CHCTEME
00IIero XMMU4ecKoTo 00pa3oBanus. [103TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEain3yeT
MpHUCYIIHE 00IIEMYy XHMHUYECKOMY 00pa30BaHUIO KITFOUEBBIE [IGHHOCTH, KOTOPBIE OTPAKAIOT
rocy/apcTBeHHbIE, OOIIECTBEHHbIE M UHIUBUAYAIbHBIE TOTPEOHOCTH. DTUM ONPEAETSAETCS CYIIHOCTh
oOmieit crpateruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00yUaOIIUXCs CPeICTBAMU Y4eOHOTO MpeMeTa
«XUMUSAY.

Nzyuenue mpenmeta: 1) cnocoOCTBYET peanu3aiiy BO3MOXKHOCTEH sl caMOpa3BUTHUS U
(hopMHUpOBaHUS KYTbTYPHI IMYHOCTH, €€ 00IIel U PyHKIMOHAIBHON TPAaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMUPOBAHNE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH MOPOCTKOB, HABBIKOB UX
CaMOCTOSITENILHON Y4eOHO eSATebHOCTH, SKCIIEPUMEHTATBHBIX U UCCIIEI0BATEIbCKIX YMEHUH,
HE0OXOIUMBIX KaK B MOBCEAHEBHOW KU3HU, TaK U B MPO(HEeCCHOHATBLHON NeSTENLHOCTH; 3)
3HAKOMHT CO CIeNU(UKON HAYYHOTO MBIIIJICHHS], 3aKJIaJIbIBa€T OCHOBHI IIEIOCTHOTO B3TJIsI/1a Ha
€IMHCTBO TPUPOIBI U YETIOBEKA, SBIISETCS OTBETCTBEHHBIM ATAioM B (JOPMUPOBAHUHU €CTECTBEHHO-
HayYHOU rpaMOTHOCTHU MOJIPOCTKOB; 4) CIIOCOOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCHT CBOM BKJIa/l B SKOJIOTHUECKOE
00pa3oBaHUE MIKOJTHHUKOB.

Ha3zBanHsble HarpaBiieHUs B 00y4eHUH XUMUHU 00€CTIEUUBAIOTCS CIEUU(DUKOI coepKaHHs



npeaMeTa, KOTOPBIH SBISETCS Telarornyecky aaanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKH XUMHHU
Ha OIIPENEIEHHOM JTane €€ pa3BUTHUS.

Kypc xumun 0CHOBHOI HIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIIMMHUCS OCHOB
HEOPraHMYeCKOM XMMHUHU U HEKOTOPBIX IOHATHUHN U CBEJEHUM 00 OT/IEIbHBIX 00BEKTAX OPraHUYECKOM
XUMHH.



CrpykTypa comepkanusi mpeamera copMUpOBaHa HA OCHOBE CUCTEMHOTO MOJX0/a K €To
n3ydeHuto. CoJiepyKaHue CKIIAIbIBAETCS U3 CUCTEMBI TOHATHI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U
CHCTEMBI MOHATUH 0 XUMHUECKOW peakunu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI 110
IIPUHLIMITY OCIIEI0BATEIBHOTO PA3BUTHS 3HAHUIM Ha OCHOBE TEOPETUUECKUX MIPEACTABICHUI pa3HOTO
YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS, YPOBHS
ITepnoanueckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHUH, YUEHHUsI O CTPOCHHUH aTOMa
Y XUMHYECKOU CBSI3H, TPEICTABICHUH 00 AIEKTPOIUTUIECKON TMCCOIMAIINY BEIIECTB B PACTBOPAX.
TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPHUUECKU TOJYYEHHBIX U OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCA MOCIEIOBATEIHHO OT OAHOTO YPOBHS K APYrOMY, BHITIOJNHSS (DYHKITHH
0OBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBOWCTB, CTPOSHUS U BO3MOYKHOCTEH MPAKTHIECKOTO MPUMEHEHHS U
MIOJIyYEHUS] U3Y4aeMbIX BELIECTB.

Takast opranmuzanus cofep>kanusi Kypca CriocoOCTBYET MPEICTABICHUIO0 XUMHUECKOW COCTABIISFOIIEH
Hay4YHOU KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOU npupoabl. TeM caMbIM 00ecriedrBaeTcst
BO3MOXHOCTb (POPMUPOBAHUS y 00Yy4aIOIINXCsl IEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAHUIO U
METO0/1aM MO3HaHMs B HayKe. Ba)kHO Takke 3aMeTUTh, YTO OCBOEHUE COJEPKAHUS Kypca MPOUCXOJUT C
MIPUBJICUEHUEM 3HAHUM U3 paHee U3ydeHHBIX KypcoB: «Okpyxkaromuit Mmup», «buonorus. 5—7
KJ1accb» U «Pu3nka. 7 Kmacey.

HEJIN U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HampaBiieHnio nepBoCTENeHHOM 3HAUMMOCTH MPH peann3aii 00pa3oBaTeNbHbIX QYHKIUI
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (POPMHUPOBAHKUE 3HAHUI OCHOB XMMUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JIESATEIILHOCTH YeJIOBEKa U KaK OJJHOTO U3
KOMITOHEHTOB MUPOBOH KyJIbTYpbI. 3aJjaua mpeIMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAHUN —BaxXHEHIINX (PAKTOB, MOHATUN, 3aKOHOB 1 TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 0000IIeHNH MUPOBO33PEHUYECKOI0 XapaKTepa, A3blka HayKH, 3HAaHUI 0 HAyYHBIX METO/Aax
M3y4YeHMsI BEIIECTB U XUMUYECKUX PEaKLni, a Takke B GOPMUPOBAHNU U Pa3BUTHH YMEHUH U
Cnoco0OB JIEATEIBbHOCTH, CBSI3aHHBIX C INIAHMPOBAHNUEM, HAOIIOAEHUEM U ITPOBEACHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs ¢ BEIIECTBAMU B
IOBCEIHEBHOM XKU3HU.

Hapsiny ¢ oTuM 1nienm n3ydeHus npeaMera B IporpaMme YTOYHEHBI U CKOPPEKTUPOBAHBI € Y4ETOM
HOBBIX IPUOPHUTETOB B CHCTEME OCHOBHOTO 00111ero 00pazoanusi. CeroaHsi B 00pa3oBaHUM 0CO00
3HaYMMOM NMPHU3HAETCS HANIPABIEHHOCTh 0OYYEHMsI HAa Pa3BUTHE U CAMOPA3BUTHUE JINYHOCTH,
(dbopmupoBaHue e€ HHTEIUIEKTa U 001Iel KyapTypbl. OOydeHHe YMEHHUIO YYUTHCS M IPOJOIIKATh CBOE
00pa3oBaHUE CaMOCTOSTEIBHO CTAHOBUTCS OJHOM M3 BaXKHEHIINX (QYHKIMNA y4eOHBIX IPEIMETOB.

B cBsA3M ¢ 3TUM NIpH U3ydeHUH NIpeIMETa B OCHOBHOM IIKOJIE JOMMHHUPYIOILEe 3HaUeHUE prHoopesn
TaKHe LEeH, KakK:

(bopMupoBaHHE UHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY IIPUHATHUIO PEIIEHUH, CHOCOOHOM aanTUpoBaThCs K ObICTPO
MEHSIOLUMCS YCIOBUAM JKU3HH;

HaMpaBJICHHOCTb O0YYEHHUS Ha CUCTEMAaTUYECKOE MIPUOOILICHNE YUaIIUXCsl K CaMOCTOSITEIbHOM
[I03HABATEIbHON IEATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, POPMUPYIOIIUM MOTUBALUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

o0ecrieyeHue ycioBUH, CIOCOOCTBYIOLINX MPUOOPETEHUIO 00YJaIOLUIMMHKCS OTIbITa Pa3HOOOPa3HOI
NeATeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIA),
HMMEIOIUX YHUBEPCAIbHOE 3HAUCHHUE ISl PA3JIMYHBIX BUJIOB ACATEIbHOCTH;

(dopmMupoBaHue yMEHUN OOBICHATH U OLICHUBATH SBJICHUS OKPYXKAIOIIEro MUPa Ha OCHOBAaHUHU
3HAHWUMU U OTIBITA, NTOJIyYEHHBIX IPU U3YYEHUN XUMUH;

¢dopmupoBaHue y o0yJaromuxcsi T'yMaHUCTUUYECKUX OTHOIICHUH, TOHUMaHHsI LIEHHOCTH
XUMUYECKUX 3HAHUN 1151 BBIPAOOTKU SKOJIOTMUECKH 11€7€cO000pa3HOro MoBeieHus B OBITY ¥ TPYAO0BOM
JESITEIHOCTH B LIETSX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYXKAIOLIEW PUPOIHON CpeIbl;

pa3BUTHE MOTHUBAIIUH K 00Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHSI 001I1eUeI0OBEYEeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduiist u
HaNpaBJICHHOCTHU JaJIbHEUIIEro 00yueHus.



COILEPXKXAHHUE YYEBHOI'O IIPEJIMETA

BemecTBo M XUMHMYecKasi peakuus

Ilepnoanueckuit 3akoH. [lepuoanueckas cucrema xumMmudeckux anemeHTos 1. M. Menneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEePUOOB, KAJIUs, KAJIBIUS U KX COCAMHEHUI B COOTBETCTBUH C MOJIOKEHUEM JIEMEHTOB B
[Teproanueckoi cuCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHnue BemiecTBa: BUJIbl XUMUYECKON CBA3HU. THUITBI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJIA XUMUYECKOM CBS3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMIECKUX BENIECTB (MEXAYHAPOJHAS U TPUBHAIILHAS).
XUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K PA3IMYHBIM KJlaccaM HEOPTraHUYECKUX
COCIMHEHUH, TeHETUYECKAasl CBSI3b HEOPraHUYECKUX BEIIIECTB.

Krnaccudukarus XUMHYECKUX pEaKuii 10 pa3IUYHbBIM IPU3HAKaM (10 YUCITy U COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, N0 TEIUIOBOMY (D (PEKTY, M0 U3MEHEHUIO CTETIEHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB, 10 00PaTUMOCTH, TI0 YUACTHUIO KaTaIu3aTopa). DK30- U SHIOTEPMUUECKHE
peaKIfy, TePMOXUMHUYECCKUE YPABHECHHS.

[Tonsatue o ckopoctu xumMuyeckou peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX
peakuusx. [loHATHE 0 TOMOTEHHBIX M T€TEPOTECHHBIX peakiusX. [IoHATHEe 0 XUMHYECKOM PaBHOBECHH.
DakTOPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON PEAKIIUU U TIOJIOKEHUE XUMHUECKOTO PaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH, dJICKTPOHHBIM OaTaHC OKUCITUTEIIBHO-
BOCCTaHOBUTEJIbHOM peakinu. CoCTaBIE€HUE YPAaBHEHUN OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
C UCIIOJIb30BaHUEM METOJa JIEKTPOHHOTO OalaHca.

Teopust 37MEKTPOJIUTUUECKON AUCCOIMAIINH. DIEKTPOIUTHI U He- SJEKTPOJIUTH. KaTHOHBI, aHUOHBI.
MexaHu3M IUCCONMAIUN BEIIECTB ¢ PA3TUIHBIMKA BUAAMH XUMHYECKOU CcBsi3U. CTETeHb
muccoranuu. CHIbHBIE U CJTa0bIe DJIEKTPOTUTHI.

Peakiiun nonHOTO 0OMEHa. Y CI0BUS MPOTEKaHUS peaKIuii HOHHOTO 0OMEHa, IMOJIHBIC U
COKpaIlléHHbIE HOHHBIC YpaBHEHUs peakiuidi. CBOKWCTBA KUCJIOT, OCHOBAHMII U COJIEH B CBETE
MPEACTABICHUH 00 AMEKTPOIUTHIECKON aucconnanun. KadecTtBeHHbIe peakiu Ha HOHKI. [loHsTHE O
TUPOJIA3E COJIEH.

XHWMHUYECKUH HKCIIEPUMEHT: 03HAKOMIIEHHE C MOJEIIAIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaJUIOB (rpaduTa 1 aiMasa), CJIOKHBIX BEIIECTB
(xopuza HaTpus);

UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMK OT BO3AECHCTBUS Pa3IMYHBIX (aKTOPOB;
HCCIIEA0BaHUE AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MIPOLECCa IUCCOLMALUNA KUCIIOT, IeI04en
U coJieil (BO3MOHO MCIOJB30BaHUE BUACOMATEPUANIOB); IPOBEACHHUE ONIBITOB, MILTFOCTPUPYIOIINX
MIPU3HAKU MMPOTEKAHUS PeaKIuil HOHHOTO oOMeHa (0Opa3oBaHKe 0CajiKa, BbIJENICHUE Ta3a,
00pa3oBaHUE BO/JIbI); OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHHsl, COSTUHEHHs] ); paclOo3HaBaHHE HEOPraHMYECKUX BEIIECTB C
IIOMOIIIbIO0 KAYECTBEHHBIX PEAKIMI HA UOHBI; PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTasibl 1 MX cOeIMHEHUSA

O6mas xapakrepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTEIICHH
okucienusa. CTpoeHue u pU3n4ecKre CBOMCTBA MPOCTHIX BELIECTB — raJIOTeHOB. XUMUYECKUE
CBOICTBa Ha mpUMepe XJIopa (B3aUMOJCHCTBHE C METAJUIAMH, HEMETAIIJIaMU, IEJI0YaMH).
XnopoBogopoa. ComsiHast KUCIIOTa, XAMUYECKHUE CBOWMCTBA, MOIYyYeHHUE, IPUMEHEHHE. JlelicTBre
XJIOpa ¥ XJIOPOBOAOPO/Ia Ha OPTaHU3M uYeoBeKa. BakHelne XiIopuabl U UX HAX0K/ICHHE B
MIPUPO/IE.

O6mras xapaktepuctuka aneMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe
CTENEHU OKHCIICHHUS.

Crpoenue u ¢puzndeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHBIE
MOAU(HUKAIIIN KUCIOPOAA U Cepbl. XUMHUUYECKHE CBOWCTBA cepbl. CEpOBOIOPOI, CTPOCHHE,
¢dbuznueckue U XuMudeckue cBorictBa. OKCUIBI CEPhI KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, pu3nvecKre U XUMUUYECKHE CBOICTBA (00IIMe KaK MPECTaBUTENs KJIacca KUCIIOT U
cnenuduueckne). XMMHUUECKHUE PEaKIiy, JISKAIMe B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOTyYeHUS
cepHo#t kucioTsl. [Ipumenenue. Colu cepHOM KHCTOTHI, KAaUeCTBEHHAs! PEAKIIHs Ha CylIb(paT-HOH.
Haxoxnenue cepsl 1 €€ COEqUHEHUI B IPUPOJIE.



XHUMHYECKOE 3arpsA3HEHNE OKPYKaIOLIE Cpeibl COETUHEHUSAMU CEPhI (KUCIOTHBIE T0K/H,
3arps3HEHUE BO3/1yXa U BOJOEMOB), COCOOBI €ro MpeI0TBPAIICHUSI.

OO0mas xapakTepucTuka 3MeMeHToB VA-Tpyribl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTENIEHU OKHUCIICHHUS.

A30T, pacrpocTpaHeHre B Ipupo/ie, Pu3ndecKre U XuMHIeckue cBoiictBa. Kpyrosopot a3ora B
IIPUPOJIE.

AmMHEaK, ero pU3NUEcKue ¥ XMMUYECKUE CBOMCTBA, MOTydeHHe U mpuMenenue. Com aMMOHHS, UX
¢du3nvecKkrue U XUMUYECKHEe CBOMCTBA, MprMeHeHne. KauecTBeHHass peakiusi Ha MOHBI aMMOHHUSI.
A30THas KUCIIOTA, €€ oy4YeHue, (GU3ndecKre 1 XUMHUUECKUE CBOMCTBA (00II1e KaK MPEICTaBUTEIS
KJ1acca KUCIIOT U crienuduyeckue). Micnosnb30BaHne HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE
MUHEPAIbHBIX YI00pCHHA.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl COETUHEHUSAMU a30Ta (KUCIOTHBIE JOKIU,
3arpsi3HEHUE BO3yXa, TOYBBI U BOJJOEMOB).

®docdop, amtorponHbie Mmoaudukanuu Gocdopa, puznueckre u xuMuueckue cBocTra. Okcu
docdhopa(V) u pochopnas kucinota, puznueckre ¥ XUMUYECKUE CBOMCTBA, MOJTyICHHE.
Hcnonb3oBanue pocdaToB B kKayecTBE MUHEPAIBHBIX yI0OpPEHUI.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIICHHUS.

VYrnepos, aluioTponHble MoAU(UKALIMK, pacTIpOCTPaHEHHE B IPUPOIe, (PU3NYECKUE U XUMUYECKHE
cBoricTBa. Ancop6ius. KpyroBopot yriepoaa B mpupoae. OKcuabl yrieposa, ux Gusndeckue u
XMUMHUYECKHE CBOICTBA, IEHICTBUE Ha )KUBbIE OPTaHU3MBbI, [TOJIyYeHUE U IPUMEHEHHE. DKOJIOTHYECKHEe
po0sieMbl, CBsI3aHHbIE ¢ OKcuIoM yraepoaa(IV); runoresa rio6aibHOT0 NOTEIJICHUS KIIMMATa;
MapHUKOBBIN YPPEKT.

VYronpHas KUCIIOTa U €€ coH, X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MOTY4YeHNE U IPUMEHEHHE.
KauecTtBenHnas peakuus Ha kapooHaT-HOHBL. Vcnonp3oBaHue kapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIIIJIEHHOCTH U CENTbCKOM XO3SICTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUAX yriiepoa (MeTaH,
3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, IIMIIEPUH, YKCYCHas KHcIoTa). MIX cocTaB u XuMHUecKoe
ctpoenue. [loHsTHe 0 OHONIOTHYECKU BaXKHBIX BEILIECTBAX: KHUPaAX, OelKaX, yrieBoJax — U UX poJin
B )KU3HU YEJIOBEKa.

MartepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTraHUUECKUX COCAMHEHUN.

Kpemuuii, ero gusnueckue 1 XMMHYECKUE CBOICTBa, MoyuyeHue 1 npumeHeHune. CoeuHeHus
KpemHus B mpupoe. O0uiue npeacrapinenus o0 okcuae kpeMuusi(1V) u kpeMHUEBOM KUCIIOTE.
CunukaThl, UX UCTIOJIb30BaHUE B OBITY, MEAUIIMHE, IPOMBILIUICHHOCTH. BaxkHel1e cCTpouTebHbIe
MaTepHalbl: KepaMUKa, CTEKIIO, IIEeMEHT, OeTOH, kese300eToH. [Ipobnembr Ge3omacHOro
WCII0JIb30BAHUS CTPOUTENBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HU.

XUMUYECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3Il0B HEOPraHUUECKUX BEIIECTB, CBOMCTB COJITHOM
KHUCIIOTHI; IPOBEJCHUE KaUeCTBEHHBIX PEaKIUii Ha XJIOPUA-UOHBI U HAOIIOACHNE TPU3HAKOB UX
MIPOTEKAHHUS; OTIBITHI, OTpaKaroIue (pru3nuecKue 1 XMMUYECKUE CBOMCTBA FAJIOTEHOB U UX
coemHeHUH (BO3MOXKHO MCIOJIb30BaHUE BIIEOMATEPUAIIOB); 03HAKOMIIEHHE C 00pa3liaMu XJIOPUJIOB
(rajoreHu10B); O3HAKOMIIEHUE ¢ 00pa3liaMu cepbl U €€ COeTUHEHUSIMU (BO3ZMOYKHO UCTIOIb30BaHUE
BHJIEOMATEPHUANIOB); HaOIIOAeHHE TTpoliecca OOyrIMBaHUS caxapa MoJ IeHCTBUEM
KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI; U3ydeHUE XMMHYECKHX CBOMCTB pa30aBiIeHHON CepHON
KHCJIOTHI, POBEJICHNE KaUeCTBEHHON peak[uu Ha Cylb(aT-uoH U HabI0eHNe IPU3HaKa eé
MIPOTEKaHMsI; 03HAKOMJIEHHE C (PU3NUYECKMMHU CBOWCTBaMHM a30Ta, (hocopa 1 X coeTuHEeHUH
(BO3MOXXHO HUCIOJIb30BaHKE BUIEOMATEPUANIOB), 00pa3liaMu a30THBIX U (POCcHOpPHBIX yI0OpeHMUI;
MoJIy4eHue, coonpaHue, paclio3HaBaHUe U U3y4eHHEe CBOWCTB aMMHUAKa; MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha MIOH aMMOHUS U (pocdaT-noH U U3ydeHue NPU3HAKOB UX MTPOTEKaAHMS,
B3aUMO/JIENICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEZIbIO (BO3MOYKHO HCIIOJIB30BAHNE
BUJICOMATEPHAJIOB); U3yUEHUE MOJIeNIel KpUCTAUIMYECKUX PeIIETOK anmasa, rpadura, dysiepeHa;
O3HAKOMJIEHHUE C MIPOIIECCOM aJCOPOIIH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOHCTBOM MPOTHUBOTA3a; MOJIyYEeHUE, COOMpaHKe, paclio3HaBaHUE U U3y4eHUE CBOWCTB
YTJIEKUCIIOTO Ta3a; IpoBeIeHNe KaYeCTBEHHBIX Peakuii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yYEHUE
MIPU3HAKOB UX MPOTEKAHMS;



O3HAKOMJICHHE C MPOAYKIMEN CHIIMKATHOW MPOMBIIJIEHHOCTH; PELIEHHUE SKCIIEPUMEHTAIBHBIX 3aa4
1o TeMe«BaxHelIe HEMETAIbI U UX COCUHECHUS.

MeTta/uibl M X COeIMHEHUS

OO01mas XxapakTepruCcTUKa XUMHUYIECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUH X TOJIOXKEHHS B
IIepuoanueckoi cucreme xumMmudeckux aemeHToB JI. . Menneneesa u cTpoeHUs: aTOMOB.
Crpoenue metaioB. MeTtanueckas CBsI3b M METaNIMYecKasi KpUCTaUINYECKas peLIETKA.
DNEeKTPOXUMHUYECKUHN Psijl HAMPSDKEHUM MeTalIoB. DU3NYEeCKue U XUMUYECKHUE CBOMCTBA
MeTayuioB. O0mue crocoOb! morydeHust MeTaiuioB. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIE
CTOCOOBI 3aIUTHI UX OT KOppo3un. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U X
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[{esrounbIe MeTAILTIBL: TTOJI0KEeHUE B [leproanueckoit cucreme Xumuyeckux aneMmenToB [1. U.
MenzeneeBa; CTPOCHHE UX aTOMOB; HaX0XJACHUE B pupoae. PU3N4ecKue 1 XUMUYECKHE CBOKCTBA
(ma mpumMepe HaTpus U Kamust). OKCUJIBI M TUIPOKCHUIBI HATPHS U Kaius. [IpuMeHeHne menoYHbIX
METAJUIOB M KX COCIMHEHU.

[Ileno4yHO3eMENBbHBIE METAIIIBI MArHUHM U KaJIbLUN: MTOJI0XKeHue B [lepuonnueckoii cucreme
xuMuueckux anemMeHToB . 1. MenaeneeBa; CTpo€HHE UX aTOMOB; HaX0KJACHUE B PUPOJIE.
dusnyecKre 1 XUMUYECKNE CBOMCTBA MarHus U Kaibliusd. BaxkHeime coefMHEHUS KaabIus (OKCHI,
TUAPOKCHU, coiu). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHHUS!.

AmromuHH: TosioxkeHue B [lepuoanyeckoii cucteme xuMmuueckux 3memeHToB . M. Menaeneena;
CTPOEHHUE aTOMa; HAXOXKJICHUE B npupoae. Duznueckne u XMuMUYECKHUE CBOMCTBA AITFOMUHUSL.
AmpoTepHbIe CBONCTBA OKCHJIA U THAPOKCUAA aTFOMUHHUSL.

Keneszo: monoxenue B [lepronnueckoit cucreme xumuueckux sneMeHToB J1. 1. Menneneena;
CTPOEHHE aTOMa; HaXOXKJIeHHE B npupoae. Ousznueckne u XuMHUECKHE CBOMCTBA xkele3a. OKCUbI,
ruapokcuabl 1 conu xenesa(ll) u xxenesa(Ill), ux cocras, cBolicTBa U MOTy4YECHHUE.

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3[aMi METaJJIOB U CILJIaBOB, UX (PU3MYECKUMU
CBOMCTBaMH; U3y4eHHE PE3YIbTATOB KOPPO3UH METAIOB (BO3MOYXHO HCIOJIb30BaHKE
BHJICOMATEpPHaJIOB), 0COOCHHOCTEH B3aMMOICUCTBHS OKCUA KAIBIUS U HATPHS C BOJIOM
(BO3MOKHO HCIIOJIb30BAHHUE BHIEOMATEPHAIIOB); HCCIIEI0BaHNE CBOMCTB KECTKOM BOJIBI; ITpoIiecca
TOpEeHUs JKeJie3a B KUCI0po/ie (BOZMOKHO MCMOIb30BaHUE BUI€OMATEPUasIoB); IPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX peakUUi Ha HOHBI (MarHus, KajbIUs, allOMUHUS, [IUHKa, xkene3a(ll) u
xene3a(lll), mequ(Il)); HabmromeHre U omMcaHue MPOIIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMU
HATpHUsL, KaJlus ¥ KaJIbLUs (BO3MOKHO HCIOJIb30BaHUE BHICOMATEPUANIOB); UCCIIEI0BAHNE
aM(OTEepHBIX CBOMCTB FUAPOKCUIA ATIOMUHUS U THAPOKCUIA LIMHKA; PEIICHNE
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TeMe «BaxxHelne MeTauibl U UX COSTUHEHUS».

XuMHUS U OKPYKaKIIas cpeaa

Hosble MaTepuainsl u TexHoaoruu. BemecTsa u Marepralibl B TOBCEAHEBHOM )KM3HU YEJIOBEKA.
Xumus u 310poBbe. be3onacHoe Hcmnonb30BaHKe BEIIECTB U XMMHUECKUX peakiuil B ObITy. [lepBas
IIOMOIIb MPU XUMUYECKUX 0XKOTaX U OTpaBieHUsAX. OCHOBBI 3KOJIOTMUECKOW IPAMOTHOCTH.
XUMUYECKOe 3arpsi3HeHNe OKpYKarollel cpeibl (peaenbHas J0MyCTUMasi KOHIIEHTPAllKs BEIIECTB
— IIJIK). Poap XuMuM B pelICHUH KOJIOTHYECKUX ITPOOIICM.

[IpupoaHbIle HCTOYHHUKH YTIEBOAOPOIOB (YroJib, IPUPOIHBINA ra3, HEPTh), IPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIIIEHHOCTH.

XUMUYECKUH KCTIEPUMEHT: U3y4eHHe 00pa3IioB MaTepraioB (CTEKIIO, CIIaBbl METAIIIOB,
MOJIMMEPHBIE MaTepUabl).

MexnpeamerHblie CBA3U

Peanuzaius MexnpeaMeTHBIX CBSA3EH NpU U3YYEHUN XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepes
HCIO0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHIATUHN, TaK ¥ MMOHSATHH, SBISIOIIUXCS
CUCTEMHBIMH U1l OTAEJBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO LIMKIa. Peann3anus
MEXIPEIMETHBIX CBSI3€H MPU U3yYSHUH XUMHUH B 9 KJTacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TIOHITHUM, SBISIONINXCS CUCTEMHBIMU JJIS1 OTJEIBbHBIX
MPEIMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYUHbIE OHSATHUS: HAYIHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJIacCU(UKAIINS, IEPHOIUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOICTUPOBAHUE,
HU3MepeHue, MOJIelb, IBICHHE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTepUaIbl.



dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, U30TOIIbI, PAJIMOAKTUBHOCTD,
MOJIEKYJIa, AIEKTPUICCKHIA 3apsi]l, IPOBOJHUKH, ITOJIYIIPOBOIHUKH, TUIICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, I'a3, pacTBOP, PACTBOPHUMOCTb,
KpPHCTAJUINYECKas peIETKa, CIUIaBbl, (PU3MUSCKUE BETMYUHBI, SAMHHIIBI U3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoJIHIIE.

Buosnorus: ¢potocunTes, apixanue, Ouochepa, IKOCUCTEMa, MUHEPATIbHBIE YI00peHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IMTATEIILHBIC BELICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIC TIOPO,IbI, TIOJIE3HBIE HCKOTIAEMBIC,
TOILJIMBO, BOJTHBIC PECYPCHI.



NNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

W3yuenne xuMuu B 9 KJ1acce HAPaBJICHO Ha IOCTH)KEHUE 00YyUaIOIIMMUCS JINYHOCTHBIX,
METaIpEeIMETHBIX U IIPEAMETHBIX PE3YJIbTATOB OCBOCHUSI yUEOHOTO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 0011eT0 00pa30BaHusl JOCTUTAIOTCS B
Xoze 00y4eHHsI XMMHUHU B €IMHCTBE YU4EOHOI U BOCTIMTATEIBHON JiesiTenbHOCTH Opranu3aiy B
COOTBETCTBUU C TPATUIUOHHBIMU POCCUUCKIUMH COLIMOKYIHTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMH, IPUHSATHIMHU B OOIIIECTBE MPaBUIaMU U HOPMaMH TTOBEICHUS U CTIOCOOCTBYIOT
IIpoLeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATIN3ALINN 00YyJaOLIUXCA.

JIMYHOCTHBIE Pe3yAbTATHI OTPAKAIOT CPOPMHPOBAHHOCTH, B TOM YHCIIE B YACTH:

IIaTpuoTHyecKoro BOCIUTAHUS

1) IEHHOCTHOTO OTHOMIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEIUI0, TOHUMAaHHUS 3HaYeHUs] XUMUYECKOM HAyKH B )KM3HU COBPEMEHHOI'O OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(pOpMalell 0 IEPEOBBIX TOCTHIKEHUAX U OTKPBITUAX
MHPOBOM M OTEYECTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUPA
H 00IIeCTBA;

I'paxnanckoro BocnuTanus

2) Tpe/ICTaBJICHUS O COIMATIbHBIX HOPMAaX U MPaBUIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUIEKTHUBE,
KOMMYHHMKaTHBHOM KOMITETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATENIbCKOMH,
TBOPUYECKOM M IPYTHX BUAAX ACITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM J€ATEIbHOCTH
TP BBITIOJIHEHUH YU4€OHBIX, IO3HABATEIBHBIX 33/1a4, BBIMIOJTHEHUN XUMUYECKUX IKCTIEPUMEHTOB,
CO3JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOMOIIIH B MTPOLIECCE 3TOM
y4eOHOM J1eATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIIKA CBOMX TOBapHUILEH C
MTO3UIINHN HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI TTOCTYIIKOB;

ILleHHOCTH HAYYHOI O MO3HAHUS

3) MHPOBO33PEHUECKHX MPEJICTABICHHI O BEIIECTBE M XUMUYECKON PEaKInu, COOTBETCTBYIOLIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINX OCHOBY ISl IOHUMAHUS CYILIHOCTH
Hay4YHOU KapTUHBI MUpa; PEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOIbI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOJHOM CPENO, O PO XUMHUHU B MMO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

4) ro3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA TIOJyYCHHUE HOBBIX 3HAHUH 10 XHUMUH,
HEO0OXOIUMBIX AJ1s1 00BbsICHEHHS HAOII01aeMbIX ITPOLIECCOB U SIBICHU;

5) no3HaBarebHON, HHPOPMAIIMOHHOW M YMUTATEIBCKOM KyJIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIBHOM pabOThl C yueOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYPOH, JOCTYITHBIMU
TEXHUYECKUMU CPeJICTBaMU MH(OPMALMOHHBIX TEXHOJIOTUI;

6) uHTepeca K 00OYUCHHIO U MO3HAHUIO, JTFO003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U HCCIEA0BATEIbCKOM JeSITENbHOCTH, K 0CO3HAHHOMY BBIOOPY
HAIMPAaBJICHHOCTH U YPOBHS 00y4YeHHUsI B AajbHEHIIEM;

®opMUpPOBaHUS KYJIbTYPbI 310POBbS

7) 0CO3HaHMS [ICHHOCTH XM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 KU3HU, 0CO3HAHUS MOCIEICTBUN 1 HETIPUSTHS BPEIHBIX MPUBBIYEK
(ynoTpebiieHus: alnKoroJis, HAPKOTUKOB, KypeHHs ), HEOOXOIUMOCTU COOTIOACHUSI TPABUIT
0€30MMacHOCTH NP 00palleHHH ¢ XMMHUYECKUMHU BEIIECTBAMH B OBITY U PEasIbHOM JKU3HH;

Tpyaosoro Bocnuranus

8) mHTepeca K MPaKTHYECKOMY U3YUSHHUIO TIpodeccHii ¥ Tpy/a pa3InuyHOro pojia, yBaKeHHE K

TPYAY U pe3yibTaTaM TPYAOBOU AESITETLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS

MpeIMETHBIX 3HAaHUH M0 XUMHU, OCO3HAHHOTO BHIOOpA MHAWBHIYyaTIbHOU TPACKTOPUU

MPOJIOJKEHHS 00pa30BaHUs C YIETOM JIMUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH,

OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEI; yCIeTHOM MpodeccnoHaIBHOM NeSATEeNbHOCTH U

pa3BHUTHUS HEOOXOTUMBIX YMEHUH; TOTOBHOCTh aIalITUPOBATHCS B TIPO(ECCHOHAIBHON Cpefie;

JKO0J0TrH4€CKOr0 BOCIIUTAHUS

9) 5KOJIOTUYECKH LIEJIECO00Pa3HOT0 OTHOLICHHUS K MPUPOJIe KaK HCTOYHHKY KH3HU Ha 3eMIle, OCHOBE
e€ CylIecTBOBAaHUS, MOHUMAaHHsI LIEHHOCTH 3/I0pPOBOT0 M O€3011acHOro 00pa3a )KM3HU, OTBETCTBEHHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH
coOroieHNs MpaBuI OE30MacHOTO NOBEIeHUs IPpU PabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUX,



YIpOKarOUUX 310POBBIO U )KU3HU JIOICH;

10) criocoOHOCTH MPUMEHSTH 3HAHUSL, TIOJTy4aeMble TIPH U3YYCHUU XHUMUU, JUIS PEIICHHS 3a/1a4,
CBSA3aHHBIX C OKPYXKAIOLEH IPUPOJAHON CPENO, MOBBIILIEHUS YPOBHS dKOJOTHYECKON KYIbTYpHI,
0CO3HAHMA TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKHX MPoOIeM U IMyTeil UX pelIeHus] HOCPEICTBOM
METO/I0B XUMHH;

11) 3K0JIOrMYECKOTr0 MBIIUICHHS, YMCHHUSI PYKOBOJICTBOBATHCS MM B II03HABATEIILHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM IPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocTaBe meTanpeaMeTHBIX pe3yJbTaTOB BbLAEISIOT 3HAUUMBIE JUIs1 (POPMUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIEC TOHATHUS (3aKOH, TEOPHSs, IPHHIINI, TUIIOTE3a, (haKT, CUCTEMA,
IIPOLIECC, KCIIEPUMEHT U JIp.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX MTPEAMETaX
Y TI03BOJIIIOT HA OCHOBE 3HAHHI U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIETOCTHOM
Hay4YyHOU KapTHUHE MHpAa, U YHUBEpCaJIbHbIE yueOHbIE ecTBUS (IT03HAaBATEIbHbIE, KOMMYHUKAaTHUBHBIE,
PEryIATUBHBIE), KOTOPbIE 00ecreunBaoT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHO 1eATEIbHOCTH.

MeranpeaMeTHbIe pe3ylIbTaThl 0CBOEHUS 00pa30BaTEIbHOM MpOrpaMMbl IO XUMUHU OTPaKatoT
OBJIAJICHNE YHUBEPCAIbHBIMU IIO3HABATEIbHBIMU ACUCTBUSAMH, B TOM YHUCIIE:

ba3oBbIMM JIOTHYeCKUMU el CTBUSIMH

1) yMeHHeM UCIOJIb30BAThH MPUEMBI JIOTHUSCKOTO MBIILICHUS TIPH OCBOCHUY 3HAHUIA: PACKPhIBAThH
CMBICIT XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTEPHbIE MPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C
JIPYTUMHU MOHATHSMHM ), UCTIOJIb30BaTh MOHATHUS JJIs1 00BSICHEHUS OTIENbHBIX (DAKTOB U SBJICHHIA;
BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIacCU(UKALIUYA XUMHUECKUX BEIIECTB U XUMUYECKUX
peaxiuii; ycTaHaBIMBATh IPUINMHHO-CIIEICTBEHHBIE CBA3H MEXIY O0OBbEKTaMH U3yUeHHsI; CTPOUTD
JIOTUYECKHUE pacCyXaeHus (MHAYKTUBHBIE, IeyKTUBHbIE, 10 aHAJIOTHH); JeJIaTh BBIBOJIBI U
3aKJIFOYEHUS;

2) yMEHHEM MIPUMEHSTH B IIPOLIECCe MO3HAHUS MOHATHUS (IPEIMETHBIC U METAlPEIMETHBIC),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XMMHUU, IPEOOPA30BBIBATH LIUPOKO
IPUMEHSEMbIE B XMMHUU MOJIEIIbHBIE IIPEACTaBIECHUS — XUMUYECKUH 3HAaK (CHMBOJI 3JIEMEHTA),
XUMu4eckas GopMysa U ypaBHEHHE XUMUYECKON peakMi — MpHU pellIeHNH y4eOHO-1103HaBaTEIbHbIX
3a/1a4; ¢ y4€TOM 3TUX MOJCIBHBIX IPEICTABICHNUN BBISBIIATh U XapaKTEPU30BaTh CYILIECTBEHHBIC
MPU3HAKY U3y4aeMbIX 00BEKTOB— XMMHUYECKHUX BELECTB U XUMUYECKUX PEAKIIMIA; BBISBIATE 00IIMe
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBS3U U IIPOTUBOPEYHS B U3Y4aeMBbIX IIpoLeccax u
SBJICHUSAX; IPEAJIAraTb KPUTEPUU VISl BBIIBJICHUS 3TUX 3aKOHOMEPHOCTEN U IPOTUBOPEYNI;
CaMOCTOSTEJILHO BEIOMPATh CIOCO0 perieHus yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
peleHusi, BbIOUpaTh Hanbo1ee NOXOAAIIMN C yUETOM CaMOCTOSATENIBHO BbI/ICTIEHHBIX KPUTEPHEB);

Ba3zoBbIMM HcciIe10BaTeaLCKUMH JeHCTBHSIMUA

3) yMEHHEM HCIIOIb30BaTh MIOCTABICHHBIC BOMIPOCH! B KAUECTBE HHCTPYMEHTA MIO3HAHUS, & TAKIKE B
Ka4yecTBE OCHOBBI JJIs1 (JOPMUPOBAHUS TUIIOTE3bI 10 IPOBEPKE MPABUIBLHOCTH BBICKa3bIBAEMBIX
CyXJeHHi;  4) npruoOpeTeHne onbITa 1o MJIaHUPOBAHUIO, OPraHU3aLUU U IPOBEACHUIO
YYEHMUYECKHUX IKCIIEPUMEHTOB: YMEHHE HAOMI01aTh 3@ X0JIOM IIPOIiecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yabTar, (OpMyIUpoBaTh 000OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IIPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIIATH OTUET O IPOJIEIaHHON padoTe;

Pa6otoii ¢ ungopmanueit

5) yMeHHeM BbIOMPATh, AHATU3UPOBATH M HHTEPIPETHPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U
¢dopM npeacTaBIeHus, MOJYyYaeMyI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-TIOMYJIsIpHAst TUTepaTypa
XUMHUYECKOT0 COJIep KaHus, CIIpaBOYHbIe 0coOus, pecypchl IHTepHeTa); KpUTUYECKU OLIEHUBATh
MIPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEeM MIPUMEHSThH Pa3IMUHbIC METObI U 3aIIPOCHI MPH TOKCKE U 0TOOpe HHMOPMAIIUHU U
COOTBETCTBYIOILIUX JIAHHBIX, HEOOXOIUMBIX JJIsl BBIOJIHEHUS y4eOHBIX 1 MTO3HABATENIbHBIX 3a1a4
OTIpe/IeNIEHHOTO THIA; TPUOOPETEHUE OMbITAa B 00IACTH MCIIOIB30BaHU HH(POPMALIMOHHO -
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIQJICHUE KyJbTYPOH aKTUBHOI'O UCIIOJIb30BAHMSI Pa3IMUHbIX
MTOMCKOBBIX CUCTEM; CAMOCTOSITEIBHO BHIOUPATh ONTUMAIbHYIO (POPMY MpeICTaBICHUS
nHGOpMAIUY U WUTIOCTPUPOBATH pelIacMble 3a/1a4l HECIOKHBIMU CXeMaMHu, TarpaMMaMu,
Apyrumu popmamu rpaguku U UX KOMOMHAIMAMUY;



7) yMEHHEM HCIIOJIb30BaTh U aHAIM3UPOBATH B MPOLIECCE YICOHOM U UCCIIeI0BATEIbCKOM
JEeSITeTLHOCTH HH(POPMAIIMIO O BIMSIHUH MPOMBIIIJICHHOCTH, CEITLCKOTO XO3SICTBA U TPAHCIIOPTA HA
COCTOSIHME OKPYKAIOLIEH IPUPOIHOMN Cpebl;

YHuBepcaabHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMH

8) yMeHueM 3aaBath BONPOCHI (B XOJI€ AUAJIOTA U/WITH TUCKYCCUH) TI0 CYLIECTBY 00CYKIaeMOi
TEMBI, (POPMYTUPOBATH CBOU MPEITI0KEHUS OTHOCUTEIHHO BHITIOJTHEHHS MIPEITI0KEHHOM 3a/1a4H;

9) npuoOpeTeHHe ONbITa IPE3CHTAIIUN PE3Y/IbTATOB BBHIIIOJHCHHS XUMUYECKOTO SKCIICPUMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO
IIPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOI CO CBEPCTHUKAMMU MIO3HABATEIILHOW M UCCIICIOBATEIIBLCKOM
NESITEIbHOCTH NP PEIIEHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U
COTJIACOBAHUS MO3UIIHM (00CYXAeHHS, 0OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, ONpeesieHue KPUTEPUEB 110 OLIEHKE KayecTBa BBIIIOJHEHHOW padoThI U Jp.);

YHuBepcaabHBIMH PeryJasiTHBHBIMH A€ CTBUSIMH

11) yMeHHEM caMOCTOSTEIBHO ONPEACIISTh eI eI TeIbHOCTH, IJIAHUPOBATh, OCYIIECTRIISATH,
KOHTPOJHMPOBATh U MIPU HEOOXOJUMOCTH KOPPEKTUPOBAThH CBOIO JIEATENBHOCTh, BBIOMpATh Harboiee
a¢hdexTuBHBIE CITOCOOBI pelIeHrs YUeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIISATh
WA KOPPEKTUPOBATH MPEITI0KEHHBIN aJTOPUTM JICUCTBUN MPH BHITIOJHEHUU 3aIaHUH C Y4ETOM
MOJTy4eHUST HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUAX; OIICHHBATh
COOTBETCTBHUE TMOJYYEHHOIO pe3ysbTaTa 3asBJICHHON LEeNH;

12) ymMeHueM UCTIOIb30BaTh M AaHAIM3UPOBATh KOHTEKCTHI, PE/JIaracMble B YCIIOBHH 3aIaHUH.
NNPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTEIBHOIO COIEPKAHUS, YCTAHOBJIEHHOTO
JTAaHHOM MPUMEPHOH padodel MPorpaMMOi, BBIJIEISIFOT: OCBOCHHBIE 00YJarONTUMUCS HAyYHbIE 3HAHMS,
YMEHUS U CTIOCOOBI JCHCTBUH, crieruuuecKue sl MPeAMETHOM 001acTh «XUMUS», BUIBI
JEeSITeIbHOCTH T10 MOJTYYEHHUIO HOBOTO 3HaHUs, €r0 HHTEPIPETAIH, TPEoOPa30BaHUI0 U TPUMEHEHUIO
B Pa3IMYHBIX y4EOHBIX U HOBBIX CUTYalIHsIX.

[IpenMeTHbIe pe3yabTaThl MPEICTaBICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTD Yy OOyUaIOLIUXCA
CHEAYIOIIUX YMEHUM:

1) packpwisams cmbici OCHOBHBIX XUMHYECKUX MOHATHI: XAMHUYCCKUAN 3JIEMEHT, aTOM, MOJICKYIIa,
WOH, KaTUOH, aHWOH, ITPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULATENBHOCTD, CTEIIEHb OKHCIICHUSI, XAMUYECKasl PEaKLHsl, XHMUYECKasl CBS3b, TEILIOBOI
3¢ deKT peakuu, MOJib, MOJISIPHBIM 00BEM, PacTBOP; NMEKTPOIUTHI, HEAIEKTPOJIUTHIL,
AIIEKTPOJIUTUYECKAS TUCCOIMAIINS, PEAKIIMH HOHHOTO 00OMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTtuMble 1 HEOOpaTUMbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIIb,
BOCCTaHOBUTEJIb, OKUCICHHE U BOCCTAHOBJICHHE, AJUIOTPOIUsS, aM(pOTEPHOCTh, XUMUYECKasl CBSI3b
(KoBasieHTHAas1, HOHHAs, METAJUIMYECKas ), KpUCTaTnyeckasi perérka, Koppo3usi METaJUIOB, CIUIABHI;
CKOPOCTh XUMUYECKOW peakiuu, npeaensHo nomyctumas koHuentpanus (I1/1K) Bemecrsa;

2) unioCmpuposanms B3aNMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHHN (CM. 1. 1) ¥ IPUMEHATh 3TH
MOHATHUSA [IPU ONIMCAHUU BELIECTB U UX IPEBPALLCHUN;

3) ucnoavbzoeamv XAMUIECKYIO CUMBOJIMKY ISl COCTaBJICHUS (JOPMYIT BEIIECTB U YpaBHEHU
XUMUYECKUX PEAKIUH;

4) onpedensms BaJCHTHOCTD U CTEIIEHb OKUCICHUS XMMUYECKUX 3JIEMEHTOB B COCMHEHUSAX
Pa3IMYHOTO COCTaBa; MPUHAAIEKHOCTh BEIIECTB K ONIPENETEHHOMY KJIACCY COCIMHEHH O
dbopMynam; BUJ XUMUYECKOU CBS3H (KOBAJICHTHAs, HOHHAS, METAJNINYECKas) B HEOPTaHUUECKUX
COEIMHEHUSX; 3apsi] MOHA TI0 XMMHUYECKOH (popMyIie; XapaKTep Cpeibl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

5) packpvieams cmuicn Tlepuoauyeckoro 3akona JI. 1. MenneneeBa u IeMOHCTPHPOBATH €0
MMOHUMAaHKE: OMUCHIBATh U XapaKTepru30BaTh TabnuuHyto hopmy [lepuoanyeckoil cucTeMsl
XUMHYECKUX DJIEMEHTOB: pa3u4aTh MOHITUS «TJaBHas moarpymnmna (A-Tpymmna)» U «modouHas
noarpynna (b-rpymnma)y, Manele u 00bIINe IEPUOABI; COOTHOCUTH 0003HAYEHM S, KOTOPhIE UMEIOTCS B
MePHOIUIECKON TaOIUIlE, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS ATOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB U 3apA/l sSApa, 00IIee YHCIOo AIMEKTPOHOB U paclpeeNieHHe HX 10 AIEKTPOHHBIM
CII0sIM); OOBSICHITH OOIIME 3aKOHOMEPHOCTH B



W3MCHEHHH CBOMCTB 3JICMEHTOB U MX COSAMHECHUI B TIPE/IeNiaX MaJIbIX MIEPUOJIOB U IJIABHBIX MOATPYIIIT
C Y4ETOM CTPOEHUS UX AaTOMOB;

6) rraccuguyuposams XMMHUYECKHUE JIEMEHThI; HECOPIraHUYECKHIE BEIIECTBA; XUMHYCCKUE PEAKIIUU
(110 YMCITy ¥ COCTaBy y4acTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEIJIOBOMY 3(deKTy, Mo n3MeHeHUIo
CTETIEHEH OKUCIICHUSI XUMUYECKUX HIEMEHTOB);

7) xapaxmepuszosams (ONUCHIBATH) OOIIKME U CIICHU(PHUUSCKHE XMMUYCCKHE CBOMCTBA IPOCTHIX U
CJIOXHBIX BEIIIECTB, MOATBEPIKIAs OMMCAHKE PUMEPAMHU MOJICKYJISIPHBIX M HOHHBIX YPABHCHHIA
COOTBETCTBYIOIINX XMMHUYCCKHX PEAKIIHIA;

8) cocmaesnsime ypaBHEHHS dIICKTPOIUTUUCCKON TUCCOIMAIIMU KUCIIOT, IIEJI0YCH U COJICH; MOJTHbIC
Y COKpaIm&HHbIE YPAaBHEHHSI PEaKifii HOHHOTO 0OMEHa; ypaBHEHHUS PEaKLUH, TOATBEPKAAIOITIX
CYIIECTBOBAHME T€HETHYECKOM CBS3HM MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

9) packpwisame cyuHoCmb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUI TOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OayaHca STHUX peakIuii;

10) npoerosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHUS; BO3MOXXHOCTH MPOTEKAHUS
XUMHYECKUX TIPEBPAIICHUNA B Pa3JTMYHBIX YCIOBHSIX;

11) gvlyucasims OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJIO
XAMHYECKOTO dIEMEHTa 10 (PopMysie COeTMHEHHST; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
PacUéThI 10 YPaBHEHUIO XHMHUYECKOHN PEaKIlnm;

12) creoosams nipaBuIIaM MoOJIL30BAHUS XUMUUECKON MOCYI0H M TaAOOpaTOPHBIM 000pYI0BaHHEM, &
TaKXKe MpaBHiIaM 0OpaIeHus ¢ BEMIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJTHEHHIO
1a00paTOPHBIX XMMHUYECKUX OMBITOB O MOJYYEHUIO U COOMpPaHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO Ta3a);

13) nposooums peakiyu, MOATBEPKIAFONINE KAYSCTBEHHBINA COCTAB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OPOMHUI-, HOUI-, KapOoHaT-, hocdaT-, CHIIUKaT-, cyabdar-,
TUAPOKCUA-UOHBI, KATUOHBI AMMOHUS M1 HIOHBI N3YYEHHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax HEOPraHUYECKHUX BEIECTB;

14) npumensims OCHOBHBIE OTIEPAIIMH MBICIUTEILHON NEITEIbHOCTH — aHAINU3 U CHHTE3,
CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BBISBICHUE PUYHMHHO-CIIEICTBEHHBIX CBSA3eH — I
W3Y4EHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKI[Mii; €CTECTBEHHO-HAYyYHbIE METO bl MO3HAHUS —
HaOI0ACHUE, M3MEPEHUE, MOJCIIUPOBAHUE, IKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN).



TEMATHYECKOE IVIAHUPOBAHMUE

Ne | HaumeHoBaHHe pa3/iesioB H TeM KoamuyectBo yacoB Jara Buabl gesreabHocTH Buasl, JJIeKTPOHHbIE
n/n | NporpaMmsl H3yYeHU s dhopmbr (undpossie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHEe KOHTPOJIsI o0pa3oBaTeJbHbIE
padoThl padoThl pecypcsl
Pa3nexn 1. BemecTBO M XHMHYECKHe peakuu
1.1. | MoBTopeHue u yriaybaenne 3uaumii | 5 XapakTepu30BaTh XUMUYECKHE IEMEHTbI IEPBBIX TPEX MEPHOOB, KAl M KLU 110 UX VerHsiit https://uchi.ru/
OCHOBHBIX pa3jieJIoB Kypca 8 nonoxennto B [Teprnonunueckoii cucreme J{. . Menpeneesa, orpoc; http://fcior.edu.ru
KJiacca Knaccuduipoars 1 Ha3biBaTh HEOPTAHWYECKUE BEIIECTBA M3yUCHHBIX KJIACCOB; http://school-
OnuceiBath 06LIME XMMHYECKHE CBOWCTBA BELIECTB PA3IMYHbIX KJIACCOB, OATBEPXKAATH CBOHCTBA collection.edu.ru
[PUMEPaMH MOJICKYJISPHBIX YPAaBHEHHIT XMMHYECKHX PEaKiuii; https://resh.edu.ru/
OnpenensTs BHI XUMUYECKON CBSI3M M THII KPUCTAUINYECKOH PELIETKH BELIECTBa;
[porHo3MpoBaTh CBOMCTBA BEWIECTB B 3aBUCHMOCTH OT HX CTPOCHHS;
BeicTpanBath pa3BEPHYTHIC IMCbMEHHBIC H YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALHIO W3 yueOHHKA U
Cl'lpaBO'-lelX MaTepl/laJ'lOB, FpaMOTHO HCII0JIb30BaTh V[Sy‘{eHHbIﬁ ﬂOHﬂTMﬁHLIﬁ armapaT Kpra XUMHH,
Vcronb30BaTh MPH BHITOJIHEHHH YYeOHBIX 3a1aHUH U B MIPOLIECCE UCCIEA0BATENbCKON ACATENLHOCTH
Hay4YHO-MOMYJIAPHYIO JIATEPATYPy XMMHYECKOTO COJIEPKAHKSA, CIIPABOUHBIE MaTEPHAIIbl, PECYPCHI
UuTepHera.
dopMUpOBaHME FOTOBHOCTM 0BYyYalOLLMXCA K CAMOPA3BUTUIO, CAMOCTOATENbHOCTM W
JIMYHOCTHOMY CaMOOMNpPeAEseHNIO.
1.2. | OcHOBHbBIE 32aKOHOMEPHOCTH 4 PackpbIBaTh CMBICI M3y4aeMbIX MOHATHI M MPUMEHSATh 3TH MOHATHS NPH ONMMCAHUK CBOICTB BEIIECTB | YCTHBII https://uchi.ru/
XHMHYECKHX peaKiuii U UX IPEeBpPAIICHHUI; ompoc; http://fcior.edu.ru
KnaccudurmpoBats XHMHYECKHE PEAKLHH MO PA3TUIHBIM PH3HAKAM; http://school-
VeTaHaBIMBATh 3aBHCHMOCTD CKOPOCTH XMMHYECKON PEAKIHU OT Pa3InyYHbIX (HaKTOPOB; collection.edu.ru
[1porHo3upoBaTh BO3MOJKHOCTH MPOTEKAHHS XMMHUYECKHX MPEBPAIICHHUI B PA3IUYHBIX YCIOBHIX; https://resh.edu.ru/
Omnpenenits OKUCIUTENb U BoccTaHoBUTENb B OBP;
CocTaBisiTh 3/1EKTPOHHEIH Oamanc peakiuu; [IpOM3BOAUTE BBIYHCICHUS 110 XHUMHUYCCKHM yPaBHCHUSM;
BeicTpanBaTh pa3BEPHYThIC MHCbMEHHBIC H YCTHBIC OTBETHI C OMOPOH Ha HHOPMALHIO U3 yueOHHKA 1
CMPABOYHBIX MATEPHANOB, TPAMOTHO HCIIONb30BaTh M3y4YCHHBIA MOHATUHHBIH alapaT Kypca XHMHH;
Ucronb30Bath MPH BBITOTHEHNN yu4eOHBIX 3aaHuil I B MPOLECCE HCCIIEA0BATEIbCKOI ACATEIBHOCTH
HAy4HO-IIOMYJIAPHYIO JTHTEPATYPy XMMHUYECKOrO COACPIKAHMS, CIIPABOYHBIC MATEPHANbI, PECYPChI
MNuTepuera.
DopMHPOBAHHE MOTHBALMH K LICICHAMPABICHHOH COLMAIBHO 3HAYMMOM ACATCILHOCTH.
1.3. | DuexTposTHYecKas auccoumanus. | 8 1 1 PackpbIBaTh CMBICI M3y4aeMbIX MOHSTHII, @ TAKXKE CMBICI TCOPUHU DICKTPOIUTHYECKOI Ipaxtraeckas | https://uchi.ru/
XuMHYeCKHe Peakuuu B pacTBoOpax nucconnanu; OObICHATD MPUUAHBL YIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB; pabora; http://fcior.edu.ru
CocCTaBmsITh ypaBHEHAS AMCCOMMALHE KHCIOT, IIEI0YEH U CONC, MOIHBIE U COKPAIIEHHbIC HOHHBIE YCTHBIH http://school-
yPaBHEHHS XHMHYECKHX PEAKINi HOHHOTO 0OMEHa; ompoc; collection.edu.ru
ILanupoBaTh U OCYMIECTBIATH HA MPAKTHKE XUMHIECKHE dKCICPHMEHTHI, TIPOBOANTH HAOIIOACHHS, koHTpospHas | https://resh.edu.ru/
Je7aTh BHIBOIBI MO PE3yJIbTaTaM IKCIEPUMEHTA, paborTa;

CrnenoBaTh mpaBuIaM 6e30TacHOM paboThl B 1a00PaTOPHHU TPH HCIOIb30BAHUH XHMIIECKOH TOCYBI
1 obopynoBanus; [IpoM3BOAUTE BHYMCICHHS 10 XUMHIECKHM yPaBHEHHUSM;

BricTpanBath pa3BEPHYTHIE MHICHMEHHbBIC U YCTHBIE OTBETHI C OMOPOH Ha HHPOPMALHIO U3 yueOHNKa U
CIIPaBOYHEIX MaTEPHANIOB, FPAMOTHO HCIIONB30BATh M3YUCHHBIH MOHATHHHBIN amIapaT Kypca XUMHH;
Vcnonp30BaTh MU BHIOIHEHNN YYeOHBIX 3aJaHHI U B MPOIlECCEe UCCIEIOBATENbCKON ASATEIbHOCTH
HayYHO-TIOMYJLSIPHYIO TUTEPaTypy XUMHUECKOTO COAEPIKAHMs, CIPABOYHBIE MaTePHAIbI, PECYPCHI
Nurepuera;

®opmupoBaHHe MOTHBALMH K IEIEHANPABICHHOH COLMANLHO 3HAUMMOI IeATeIbHOCTH
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Hroro no pazueny

]

Pa3]]eﬂ 2. HemeTa/iabl 1 UX COCIHHCHU S

2.1. | Ofmas xapaKTepHCTHKA 4 OOBSICHAT 00IIKE 3aKOHOMEPHOCTH B H3MEHEHHH CBOHCTB HEMETAILIOB M MX CoelnHeHui B npexenax | [Ipakrudeckas | https://uchi.ru/
XHMHYeCKHX djieMenToB VIIA- MaJbIX NepHOJ0B M INIABHBIX MOArpymn [leprnoguyeckoi cucTeMbl XMMHYECKHUX pabora; http://fcior.edu.ru
rpynmnbl. [anorenst 9JIEMEHTOB C Y4ETOM CTPOCHHS HX aTOMOB; YCTHBII http://school-

Xapaxtepu3oBaTb (pU3MUECKUE M XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB IaJOrCHOB (Ha MpHMepe OIpoC; collection.edu.ru
XJIOpa) ¥ CIOXKHBIX BELIECTB (XJI0POBOJOPO/A, XJIOPHAA HATPHs), CIIOCOOBI HX MOIYYEHHS, https://resh.edu.ru/
NPUMEHEHHE U 3HAYCHHE B IPHPOJIE ¥ KHU3HH YENOBeKa;

OnpeneniTts raJoreHn-HOHEI B PacTBOPE;

[InanupoBath U OCYIIECTBIATH HA NPAKTUKE XUMHYECKHE SKCICPUMEHTbI, IPOBOAUTL HAOIIOACHHS,

JeNaTh BBIBOJBI IO PE3y/IbTaTaM dKCIEPUMEHTA;

CrnenoBaTh mpaBuiaM 6e30macHO# paboThl B 1a0OPATOPUHU TPH HCMOIb30BAHHH XHMIYECKOH TOCY bl

u o6opynoBaHus; BeicTpanBath pa3BEpHyThIe MUCHMEHHBIE U YCTHBIC OTBETHI C ONOPOIl Ha

nH(OpMAINIO U3 YueOHNKA U CIIPaBOYHBIX MaTePHAIOB, IPAMOTHO HCIIONb30BATh H3YYCHHBII

NOHATHIHHBIH anmapar Kypca XUMHH;

Vcronb30BaTh MpH BBIMNOJHEHHH Y4eOHBIX 33JaHUH M B MPOLIECCE HCCIEA0BATENbCKOM AEsATENbHOCTH

Hay4YHO-MOMYJIAPHYIO JIATEPATYPy XUMHYECKOTO COJIEPIKAHKSA, CIIPABOUHBIE MaTEPHAIIbl, PECYPCHI

UuTepHera.

DopMmupoBaHUe LIEHHOCTEH CaMOCTOATENbHOCTH U MHUIMATHBBI

2.2. | O6mas xapaKTepHCTHKA 5 OOBACHATH 00IIKE 3aKOHOMEPHOCTH B U3MECHEHHHU CBOHCTB 371eMeHTOB VIA-rpymme! n ux VYcTHbIi https://uchi.ru/
XHMHYECKHX 3J1eMeHTOB VIA- COCIMHEHHIT ¢ y4ETOM CTPOCHHS HX aTOMOB,; ompoc; http://fcior.edu.ru

rpynnsl. Cepa 1 eé coelHHeHH S

XapakTepu3oBath (U3MYECKUE U XMMUYECKUE CBOMCTBA MPOCTOTO BELIECTBA CEPbl U €€ COCAUHEHUIT
(cepoBo1OpO/a, OKCHJIOB CEPbI, CEPHOI KHCIOTHI, CYJb(aToB), CocoObl UX MOMyYEHHUS,
NpUMEHEHHE U 3HAaYeHHE B MIPHPOJIE H KU3HH UENOBEKa;

Omnpenenitb Hanu4ue cynb(haT-HOHOB B PACTBOPE;

OOBACHATH CYLIHOCTb 3KOJIOTHYECKUX MPOOIIEM, CBA3AHHBIX C MEPepadOTKOM COeMHEHUH Cepbl;
IInanupoBath U OCYIECTBIATH HA NPAKTUKE XUMHUECKHE DKCIIEPUMEHTHI, IIPOBOAUTH HAOIIOACHHS,
JenaTh BBIBOJBI IO PE3y/IbTaTaM dKCIEPUMEHTA;

CnenoBath mpaBuiaM 0e3omacHoi paboThl B 1a0OPAaTOPUH NPU MCIONb30BAHUH XMMHUYECKOU MOCY bl
u 000pyI0BaHuS;

I1pon3BOAUTE BBIYMCICHUS O XHMUYECKHM yPaBHEHHUAM;

Mcnonp30BaTh Ipu BHIMOIHEHUH YYEOHBIX 3aJaHUH TEKCTH yueOHHKA, CIPABOYHBIC MAaTEPUAIIbI
(ITepuoanueckyto cucteMy Xxumudeckux snementos Jl. . Menzeneea, Tabnuiy pacTBOPUMOCTH
KHCIIOT, OCHOBAaHHH M COJICH B BOJE, DNEKTPOXUMHYECKHHN DS HANMPSHKCHUH METaJlIoB);
Vcnonp30BaTh IpH BHIOIHEHNN YYEOHBIX 3aJaHHH U B IPOLECCE UCCIEIOBATENbCKON ACATEIbHOCTH
HAyYHO-TIOMYJLSIPHYIO TUTEPaTypy XUMHUECCKOTO COAEPIKAHMS, CIPABOYHBIC MaTePHAIbI, PECYPCHI
MNuTepuera.

dopMupoBaHHe BHYTPEHHEH MO3UIHH THIHOCTH KaK 0CO00Or0 EHHOCTHOTO OTHOLICHHS K cebe,
OKPYKAIOIIUM TIOAAM H XKH3HU B LIEIOM.

http://school-
collection.edu.ru
https://resh.edu.ru/
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2.3. | Ofmas xapaKTepHCTHKA 7 OOBsCHATD 00IIHE 3aKOHOMEPHOCTH B H3MCHEHHH CBOICTB 3IeMEHTOB VA-TpyIIIb U UX Ipaxrraeckas | https://uchi.ru/
XHMHYeCKHX 3JeMeHTOB VA- COCIMHEHHIT ¢ yI8TOM CTPOCHHS HX aTOMOB,; pabora; http://fcior.edu.ru
rpynnsl. A3ot, dpocdop n Hx Xapaxtepn3oBaTh (pU3MUESCKHE M XMMHYECKHE CBOHCTBA IPOCTHIX BELIECTB a30Ta U (ocdopa u ux YCTHBIH http://school-
coeTMHEeHHs COeMHEeHHIT (aMMHaka, coleif aMMOHHSI, a30THOH KHCIIOTHI, HUTPATOB, okcuaa docdopa(V) u ompoc; collection.edu.ru

(bocdopHOii KHCIOTHI, POCHATOB), CIOCOOBI MX IOTYUCHHS, IPUMECHEHHE U 3HAYCHUE B IPUPOJIC U https://resh.edu.ru/
JKU3HH 4EIOBEKA;

Onpenenits HOHB aMMOHHS ¥ (pochaT-HOHBI B pacTBOPE;

OOBSACHATD CYLIHOCTb 9KONOTHYECKUX MPOOIEeM, CBI3aHHBIX C HAXO0XKJICHHEM COCIMHEHHIT a30Ta U
dbocdopa B okpyxarouieii cpee;

IInanupoBath U OCYIIECTBIATH HA NIPAKTUKE XUMHYECKUE SKCICPUMEHTBI, IPOBOAUTL HAOIIOACHHS,
JeaTh BBIBOJBI [0 PE3y/IbTaTaM dKCIEPUMEHTA;

CrnenoBaTh mpaBuiIaM 6e30macHOH paboThl B 1a0OPATOPUU TPH HCMOIb30BAHHH XHMIYECKOH TOCY bl
U 060pyI0BaHHS;

[1pou3BOAUTH BBIYMUCICHUS O XHMUYECKHM yPaBHEHUSM;

Vcnonb30BaTh MPH BHIMOIHEHNH YYEOHBIX 3aJaHUH TEKCTH yueOHUKA, CIPABOYHBIC MAaTEPUAIIbI
(mepuoanyeckyto cucreMy Xxumuueckux siementoB [, M. MenneneeBa, Ta0nuiy pacTBOPUMOCTH
KUCJIOT, OCHOBAHHUHN U COJICH B BOJIE, DJIEKTPOXUMUYUECKHN PS HANMPSIKEHUH METAIIOB);
Vcnonp30Bath MPH BHIMOIHEHNH YYEOHBIX 3aJaHHIl U B NPOLECCEe UCCIIEI0BATEIbCKON ASATEIbHOCTI
Hay4YHO-MOMYJIAPHYIO JIATEPATYPy XUMHYECKOTO CO/IEPIKAHKSA, CIIPABOUHBIE MaTEPHAIIbl, PECYPCHI
UuTepHera.

DopmupoBaHHe BHYTPEHHEH TO3UINH JIMYHOCTH KaK 0CO00r0 [IEHHOCTHOIO OTHOLICHHUS K cebe,
Opr)KaIOLLH/lM JIFO5IM Y )KU3HHU B LIEJIOM

2.4.| O6mas xapaKTepHCTHKA 8 OOBACHATb 00IIKE 3aKOHOMEPHOCTH B U3MECHEHHHU CBOHCTB 31eMeHTOB [V A-rpymms! n nx Ipakruaeckast | https://uchi.ru/
XHMHYECKHX dj1eMeHToB IVA- COEIMHEHHH ¢ Y4ETOM CTPOCHHS X aTOMOB; pabora; http://fcior.edu.ru
TPyNIbI. XapaxTepu3oBaTb (pU3HUECKUE M XMMHYECKHE CBOJICTBA MPOCTBIX BEIIECTB YIIEPOAa M KPEMHHUSA M MX | YCTHBIH http://school-
Yriaepoa H KpeMHHI H HX coeiHeHHIT (OKCUIOB YIIepo/a, yronbHO! KUCIOThI, KapOOHATOB, OKCHIA KPEMHHS, KDEMHUEBOI ompoc; collection.edu.ru
coeIuHEeHNsI KHCJIOTbI, CHIIHKATOB), CIIOCOOBI HX IONYYCHHUs, IPUMECHEHHE U 3HAYCHHE B IIPUPOAE U KH3HU koHTpospHas | https://resh.edu.ru/

YEIIOBEKa; pabota;
Omnpenensts kKapOOHAT- U CHIMKAT-HOHBI B PaCTBOPE;
OOBACHATb CYIIHOCTb 3KOJOTHYECKUX MPOOJIEM, CBA3AHHBIX C HAXO0XKICHUEM YIIEKUCIONO Ta3a B
OKpY’Kalolen cpeje;
WnmocTpupoBaTh B3aHMOCBSA3b HEOPraHHYCCKHX COCAMHCHHIT yriiepoia i OPraHMYEeCKUX BEIICCTB;
IlnaHupOBaTh M OCYILIECTBIIATH HA MPAKTHKE XMMHYECKHE SKCICPHMEHTBI, IPOBOAUTD HAOIIOACHHS,
Jenath BHIBOABI 10 PE3yJIbTaTaM SKCIEPUMEHTA,
CnenoBatb mpaBuiaM 0e30macHoi paboThl B 1a0OPAaTOPUH NPU MCIONb30BAHUH XMMHUYECKOU MOCY bl
u 000pyI0BaHuS;
Ucronb30Bath MPH BHITONTHCHNN y4eOHBIX 3aJaHUI TEKCThI Y4eOHMKA, CIIPABOYHBIC MAaTCPHAIIbI
(ITepuoanueckyio cucTeMy XuMudeckux snementoB Jl. 1. MenzeneeBa, Tabnuiy pacTBOPUMOCTH
KHCIIOT, OCHOBAaHHH M COJICH B BOJE, DIEKTPOXUMHYECKHN DSl HANPSHKCHUH METaJlloB);
Ucrnonb30Bath MPH BBIIOTHCHNN y4eOHBIX 3aaHHil H B MPOLECCE MCCICA0BATEIBCKOM ACATEIBHOCTH
HAy4HO-TIOMYJIAPHYIO JTHTEPATYPy XMMHUYECKOTO COACPIKAHMUS, CIIPABOYHBIC MATEPHANBI, PECYPChI
Nutepuera;
DopMHPOBAHHE LIEHHOCTEH CAMOCTOSITEILHOCTH 1 HHUIIHATHBEI

Hroro mo pazueny 24

Pasgen 3. MeTa/Ibl M HX COCAHHEHHUS



http://fcior.edu.ru/
http://school-/
http://fcior.edu.ru/
http://school-/

3.1. | Obmme cBOiiCTBA METAIIOB

PackpbIBaTh CMBICH U3y4aeMbIX HOHATHI U IPUMEHSATH 3TH MOHATHS IIPH OLMMCAHUM CBOICTB BELIECTB
U UX NpEBpalleHuii;

OOBsCHATD 00IIHE 3aKOHOMEPHOCTH B H3MCHEHHH CBOUCTB JJIEMEHTOB-METAIUIOB U HX COCAMHEHHIT ¢
y4€TOM CTPOEHHMS UX aTOMOB;

XapaxkTepH30BaTh CTPOCHHE METAILIOB, o0IMe pU3NIECKHE M XUMHIECKUE CBOMCTBA METAILIOB;
XapakTepu30BaTh 00IHE CIIOCOOBI OTYYEHHS METAIIIIOB;

CrenoBaTh mpasuiaM 6e30macHoi padoThl B 1aGOPaTOPUU TIPH HCMOIb30BAHHH XUMUYECKOH IOCY Bl
1 000pyJOBaHHS;

IIpou3BoauTh BHIUMCIEHUS 0 XMMUYECKUM YPaBHEHUSM;

Hcnons30Bath NpY BBIIOJTHEHHH YUeOHBIX 3aJaHUH TEKCTHI YUeOHNKA, CIIPABOYHBIC MATEPUAIIbI
(ITepnoanyeckyro cucteMy XUMudeckux dnemMenToB J[. M. Menneneesa, Tabuuiy pacTBOPHMOCTH
KHUCJIOT, OCHOBaHHMH U COJIEH B BOJIE, DJIEKTPOXUMHUUECKUI PsiJl HANIPSDKEHUI METallsIoB);
Vcnonp30Bath MPH BHIMOIHEHNH YYEOHBIX 3a/JaHUI U B MPOLECCE UCCIIEI0BATENbCKOMH IEITENbHOCTH
Hay4HO-TIOMYJIAPHYO JUTEPATYpPy XMMUUECKOTO COAEPKAHUS, CIIPAaBOUHbIC MATEPUAIIBI, PECYPCHI
WHrepHera;

dopMupoOBaHHE LIEHHOCTEN CaMOCTOSATENBHOCTU Y HHULIUATHBBI

YcrHblit
orpoc;

https://uchi.ru/
http://fcior.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru/

3.2. | Baueiiumme MeTAIbI H HX
CcoeIUHEHHS

16

OOBsCHATH 00IME 3aKOHOMEPHOCTH B H3MEHEHHH CBOICTB 9JIEMEHTOB-METAIOB B TPYINaxX U UX
COEIMHEHMH € y4ETOM CTPOEHMS UX aTOMOB;

Xapaxtepu3oBaTh QH3MUECKHE U XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB METAJUIOB M X
COEMHEHUH (OKCHJIOB, THAPOKCHJIOB, COJIeH), CIOCOOB! X MOJIyYeHHUs, IPUMEHEHHE U 3HAYEHHE B
MPUPOZE U JKU3HU YEIIOBEKa;

Pacno3naBath ¢ TOMOIIbIO Ka4YECTBECHHBIX peaxuuﬁ HOHBI METAJIJIOB (MaFHMS{, AJIIOMUHUA, [IWHKA,
Kenesa, MeIn);

IInanupoBath U OCYIIECTBIATh Ha NPAKTHKE XMMHUECKHE KCIIEPUMEHTBI, IIPOBOUTH HAOIIOACHNS,
JIeNaTh BBIBOJIBI 110 Pe3yIbTaTaM dKCIEPUMEHTA;

CnenoBath npaBuiaM 0e30macHoi padoThl B 1aOOPATOPUH MPU MCIONb30BAHHH XHUMHUYECKOU 11OCYIbl
1 060pynoBaHus; IIpou3BoANTE BEIYUCICHUS 10 XUMHYECKUM YPaBHEHHAM;

BricTpanBath pa3BEPHYTHIEC MHICHMEHHbIE U YCTHBIE OTBETHI C ONMOPOH Ha HH(MOPMAILHIO U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIONBb30BATh M3yUEHHBIH MOHATHIHBIH anmapar Kypca XUMHH;
Mcnonp30BaTh NPy BBIIOIHEHHN y4eOHBIX 3a/JaHHil U B IPOLIECCE HCCIIEA0BATEIbCKON AEATENBHOCTH
HAYYHO-TIOMYJISIPHYIO JTHTEPATyPy XMMHUIECKOTO COAEPKAHHS, CIIPABOUHBIE MATEPHUANIBI, PECYPCHI
MuTepuera; @opMupoBaHHE LIEGHHOCTEH CaMOCTOATENBHOCTH U HHUIIMATHBBI

[TpaxTuyeckas
pabota;
YCTHBIH
onpoc;
KOHTPOJIbHAs
pabota;

https://uchi.ru/
http://fcior.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru/

Hroro no paszueny:

20

Paznen 4. Xumus u OKpy:kaioumas cpeja

4.1. | BemecTBa H MaTepHAJIbI B KU3HH
qeJi0BeKa

XapaxkTepH30BaTh POJIb XHMUH B PA3IHIHEIX cepax AesTeNbHOCTH JIOCH, OCHOBHBIC BEIIECTBA U
MaTepuabl, IPIMEHIEMBIC B )KU3HH COBPEMEHHOT'O YeTOBEKA;

OOBACHATD YCIOBHS 0€30MACHOTO UCIOJIb30BAHUS BEIIECTB M XUMHUYECKUX PEAKLHUil B OBITY;
AHanmM3upOBaTh M KPUTHYCCKH OLEHHBATH HH(MOPMALHIO O BIMSHHUH IPOMBIILICHHOCTH, CEIbCKOTO
XO3SHCTBA, TPAHCIOPTA U AP. HA COCTOSIHHE OKPYXKAIOMIEH CPeMbl;

VMeTh OKa3bIBaTh IEPBYIO IOMOIIb IPH XHMHIECKHX 0XKOTaX M OTPaBICHUAX;

IIpuHnMaTh yyactre B 00CYKICHHH IPOOIEM XHMUYECKOH M SKOIOTHIECKOH HAIpaBIeHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO NMO3HIMIO IO IPoOIeMe U MpeIaraTb BO3MOJKHBIC IyTH €€ PEIIeHHS.
DopMupoBaHHE OCO3HAHUS POCCUIICKOI IpakJaHCKOI HACHTHYHOCTH

Ycerubrit
orpoc;

https://uchi.ru/
http://fcior.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru/

Hroro mno pasgeny:
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IHOYPOYHOE IINTAHUPOBAHME

Ne Tema ypoka KonuyecTBo yacos Jdara Buapl,
n/n H3y4YeHUs ¢opmbl
BCero KOHTPOJIbHBIEC | MPAKTHY€EC KOHTPOJIsA
paboTsI KHe padoThl

1. |Knaccuduxkamus u 1 YcTHbIN
HOMEHKJIaTypa HEOPTraHUYECKUX OTIPOC;
BEILIECTB

2. |llepuonuyeckuii 3aKOH. 1 YcTHbrit
[Iepnoanueckas cucrema OIIpOC;
XUMUYECKUX IJIEMEHTOB
. 1. Menneneena.

3. | 3aKoHOMEpHOCTH B U3MEHEHHH | 1 YcrHbI
CBOMCTB XUMHYECKUX OIIpOC;
3JIEMEHTOB IIEPBBIX TPEX
MepUOIOB

4. | XuMHUYECKUE CBOMCTBA 1 JaTtunk pH, VYcTHBIH
BEILIECTB, OTHOCSIIMNXCA K JaTymk OTIpOC;
pa3InYHBIM KJlaccam TeMrnepaTypsl
HEOPraHUYECKUX COETMHEHUH,

WX T€HETUYECKAsI CBA3b

5. | CTtpoeHue BelecTBa: BUIbI 1 VYcTHEIN
XUMHUUYECKOH CBSI3U. THUIIBI OIIpoc;
KPUCTAJUIMYECKUX PEIIETOK

6. |Knaccupuxauus xumudeckux |1 Jdatunk pH, Yerabii
peaKkuuii Mo pa3IuYHbIM JlaTunk OIIpoc;
MpU3HAKaM TeMnepaTypsl

7. |llonsiTHE O CKOPOCTH 1 YcTHbIN
XUMUYECKOHN peaKInu. OTIpOC;

8. | OGparuMeble U HEOOpATUMBIE 1 YcTHbII
XUMUYECKUE PEAKLIUH. OTpoc;
XHUMHYECKOE paBHOBECHE U
CHOCOOBI €ro CMEeIeHUs

9. |MexaHHU3M OKUCITUTENBHO- 1 YcTHbIN
BOCCTAHOBUTEIbHBIX PEAKIIUI OTIpOC;

(anextponHslii 6ananc OBP)




10. | Teopust 3NEKTPOIUTHUECKON JlaTynk YcTHbIN
JUCCOIMAIIMU. DIECKTPOJIUTHI U 3N1eKTPONPOBOAHOC | Ompoc;
HEIJIEKTPOJIUTHI ™

11. | Crenens quccouuanuu. JaTunk Yerabii
CunbHble U ciiadble 3N1EeKTPONPOBOAHOC | OIIPOC;
JJICKTPOJIUTHI ™

12. | Peakiuu nOoHHOTO OOMEHa, Jatunk pH VcerHbIH
YCJIOBUS UX MPOTEKAHMUS. OTIPOC;
HoHHbIE ypaBHEHHUSI peaKIUil.

JlabopaTtopHsbiii onbIT "Peakiun
HOHHOTO OOMEHa B pacTBOpax
AJEKTPOJIUTOB"

13. | XuMHYeCcKHE CBOMICTBA KUCIOT Natunk pH YcrHBIN
B CBETE MPEJICTaBICHUN 00 OTIpoC;
AIEKTPOJTUTHYECKON
JTUCCOTTUAITIN

14. | XumMnuyeckne cCBOMCTBA JaTtunk pH YceTHEIN
OCHOBAHHU B CBETE OTIpoc;
MpeACTaBICHUI 00
AIEKTPOJIUTUYECKON
JMCCOLIMAIIUU

15. | XuMHuueckue CBOMCTBA COJIEH B YcTHbI
CBETE MpecTaBleHuit 00 OTIpOoC;
AIIEKTPOJIUTUYECKOM
JMCCOLIMAIIUU

16. | [TlonaTHe 0 TUAPOIU3E COJICH. NaTtunk pH YceTHRIN
KauecTBeHHbBIE peakiuy Ha OTIpOoC;
KaTUOHBI U aHUOHBI

17. | Ilpaktuueckas padota Nel. JdaTtumnk pH [IpakTuueckas
Pemmenue sxcriepuMeHTaIbHBIX paborta;
3a/1a4 1o TemMe
"DneKTpoIuTHIECKAs
mucconuanusa”

18. |[loBTOpEHME MO TEME YcTHbII
"OnexTpoauTudeckas OIIpOC;
nucconuanusa”

19. | KontpounbHas pabota Nel 1o Koutponbhas
TeMe "DNEeKTPOIUTUYECKas pabora;

nuccoranus"”




20. | O0mas xapakTepucTuKa YcTHbIN
rajoreHoB. OU3HOIOTUYECKOE OIpoc;
JNEUCTBHE XJIOpA HA OPraHUu3M
YeJoBeKa

21. | Xmopoojopon. CossiHas JdaTumk YcTHBIR
kucaota. JIabopaTopHbIii ONBIT 3N1EeKTPONPOBOAHOC | OIIPOC;
"Pacnio3naBanue xjiopu- ™
HMOHOB"

22. | Ilpaktrueckas paborta Ne2. JaTumk [TpakTuueckas
[Tosrydenue cosTHOM KUCIIOTHI, TeMmrnepaTypbl pabora;
H3y4YEHHE €€ CBOWCTB

23. | Pemienue 3a1a4 Ha BEIYUCTICHUS YcTHbrit
M0 YpaBHEHUSIM XUMHUYECKHUX OTIPOC;
peaKuuii, €CJIM OJIMH PEareHT
JlaH B U30BITKE

24. | O0mas xapaKTepucTUKa Ycrabit
anemeHToB VIA-rpynmel. Cepa- OTIPOC;
AJIEMEHT U MPOCTOE BEIIECTBO

25. | CepoBOIOPOJI, CTPOEHHUE, VYcTHbli
(buznueckrue 1 XUMUYECKHe OTIpOC;
CBOMCTBA

26. | OKcuapl cepbl Kak Oatunk pH YceTHRIN
MIPEICTAaBUTENH KHUCIOTHBIX OTIpoC;
okcuioB. CepHUCTas KUCIOTA

27. | CepHast KMCIIOTa: IIOJIy4EHUE, JaTtunk pH, YcTHbII
CBOICTBA U MPUMEHECHHUE. JdaTunk OIIpoc;
JIaGopaTopHBIE OMBITHI PNEeKTPONPOBOAHOC
"O6HapyxeHue cynbdar- "
annoHoB", "B3aumoneiicrue
paz0aBIICHHOM CEPHOM KUCIIOTHI
C IIMHKOM"

28. | Pemienue 3a1a4 Ha HAXOXKIACHUE YcTHbIN
MacCOBOM JI0JIM BbIXOJa OTIpOC;
MPOAYKTA pPEaKIINHU

29. | O0mas xapakTepucTuKa YcTHbIN
251eMeHTOB VA-rpynmnsl. A30T- OIIpOC;

3JIEMEHT U IIPOCTOE BELIECTBO.
KpyrosopoT a3ora B npupoje




30. | Ammuaxk. Conm aMMOHHUS. JdaTumnk YcTHbIH
JIabopaTopHBIH OIBIT TemnepaTtypsl OIpoc;
"B3aumonelictBue conei
aMMOHHMSI € IIEJI0UbI0"

31. | ITIpakTrueckas padoTa Ne3. IIpaxTrueckas
[Tomy4yenne aMMuaka, U3ydeHue pabora;
€ro CBOWCTB

32. | AzoTHas kuciota. Hutpartet JaTtunk pH YceTHBIN

oTpoc;

33. | Dochop, amIoTpOIHBIE YcTHbrit
Moaudukauu gocdopa, oTpoc;
(bU3UYECKHEe U XUMHUECKHE
CBOMCTBA

34. | Oxcup dochopa(V) u JaTtunk pH Ycrabit
dhocdhopHas kucimora OTIPOC;

35. | AzotHbie U (hochopHbIe Ycrabit
ynoOpeHus. 3arpsi3HeHHUE OTIpoC;
OKpY)KarolEen Cpeibl
COEIMHEHUSIMH a30Ta U
docdopa

36. | Yriepoa-3JIeMeHT U IpocToe VYcTHbli
BEIIECTBO. AcopOrusi. OTIpOC;
[lepBoHauanbHbIE MOHATHUS 00
OpraHMYECKUX BEIEeCTBAX

37. | Okcupasl yriaeposa. YceTHRIN
[TapHukoBbIi dphekT OTIPOC;

38. | YrospHas KUCIIOTA U €€ COJIH. Natunk pH YcTHBRIN
JlaGopaTOpHBIN OIIBIT OIIpOC;
"KayecTBeHHas peakius Ha
KapOoHaT -HOoH"

39. | [IpakTrueckas padota Ned. Natunk pH IIpaxTrueckas
[lony4yenue yriekucioro rasa. paborTa;
KauectBeHHas peakuus Ha
KapOOHAT-UOH

40. | KpeMHU-31€MEHT U MTPOCTOE YcTHbIi

BCIICCTBO

OTIpoC;




41. |Oxcun xpemuusa(1V) n YcTHbII
KpEMHHEBasi KUCJIOTA. OIIpoC;
Cunukartsl U UX IPUMEHEHUE

42. | BaxxHeimue CTpoUTeNbHbIC YcTHbI
MaTepuaibl: KEpaMHKa, CTEKIIO, OTpoc;
[IEMEHT, OETOH, JKeJIe300€TOH.

43. | IlpakTiaeckas padora Ne 5. JdaTtumk pH [IpakTrueckas
Pemrenue sxcriepuMeHTanbHbIX pabora;
3a7a4 no teme «BaxHeimue
HEMETAJUIBI U X COCTMHECHUS

44, | KontpomasHas padorta Ne2 1o Koutponbhas
teme "Hemeramisl u ux pabora;
coeMHEeHUS"

45. | O0mas xapakTepuCTUKa YcrHBIT
XUMUYECKUX DJIEMEHTOB — OTIpoC;
METaJUIOB HA OCHOBAHUU UX
MTOJIOXKEHHUS B TIEPUOTMIECKOM
CUCTEME XUMHUYECKUX
anemenToB JI. . MenaeneeBa u
cTpoenus atoMoB. CTpoeHue
METaJUIOB

46. | [lonmyuenue u cBONMCTBA JaTumk YcTHbI
MeTtauioB. JJabopaTtopHbIi TeMnepaTypbl OIIpoc;
ONBIT "3aBUCUMOCTb CKOPOCTHU
MeTajula ¢ KUCIOTON OT
pupoabl MeTasuia"

47. | Koppo3usi METaJIJIOB U Natunk pH YcTHBIN
OCHOBHBIE CIIOCOOBI 3aIUTHI OT OTIpOC;
KOppO3uHu

48. | Cnasel. JIabopaTopHbIil ONBIT YcTHbIN
"O3HakomIleHHE ¢ 0Opa3laMu OIIpoC;
CIUTaBOB METaJNIOB"

49. | [llenouHble METAIIBI-3JIEMEHTHI YcTHBIN
Y TIPOCTHIE BellecTBa (Ha OTpoc;
MpUMepe HATPUS U KaJusl)

50. | Oxcuapsl ¥ THAPOKCUIBI HATPUS JaTtunk pH, YcTHbIN
u kanus. [Ipumenenue AATYNK OTIpOC;
LIEJTOYHBIX METAJUIOB U UX TemnepaTypsl

COEIMHEHUN




51. | IlemouyHO3eMeIbHBIE METAIIIBI VYcTHbIH
MAarHui v KajabUun OIIpOC;

52. | Baxueiinye coeMHEHNS NaTtunk pH YCTHBIH
KaJIbLIMs (OKCUT, TUJIPOKCHI, OIIpoC;
COJIN)

53. | XKéctkocTb BOJBI U CIIOCOOBI €€ JaTtumk pH YcTHBIN
yCTpaHEHUs 0Tpoc;

94. | IIpaktuueckas padota Neb. [IpakTrueckas
JKECcTKOCTE BOJBI M METOEI €€ pabora;
yCTpaHEHUs

55. | Pemrenue 3a/1a4 Ha BBIYUCIICHUS VYcTHbli
M0 YpaBHEHUSM XUMHUYECKHUX oTpoc;
peaKuuid, €CJIM OJIUH U3
peareHToB JaH B U30BbITKE WU
COJIEP’KUT TPUMECH

56. | Pemrenune 3amay Ha BEIYMCIICHUS YceTHEIN
MaccoBOM JIOJIM BBIX0OJ1a OTIpoC;
MPOJIyKTa

57. | Beruncnenus no ypaBHEHUSIM VYcTHbli
XUMHYECKUX PEaKLIUi, eciu OTIpOC;
OJIMH U3 PEareHTOB J]aH B BUJIE
BOJTHOTO PacTBOpaA C U3BECTHOM
MacCOBOM J1oyei

58. | AlIFOMMHMI-3JIEMEHT U IIPOCTOE JdaTumk YcTHbII
BelecTBo. JIabopaTOpHBIii ONBIT TemnepaTypbl OTIpoC;
«O3HakomIIeHHE ¢ 00pa3laMu
QTIOMHUHHUS U €r0 CIUIaBOB»

59. | AMdoTepHBbIe CBOICTBa OKCHIA JdaTtumnk pH YcTHbIN
Y TUJIPOKCH]IA AITFOMHUHHUS. OTIpOoC;
JlaGopaTOpHBI OTIBIT
«AmdboTepHBIC CBOMCTBA
TUAPOKCHIA ATTFOMUHUS

60. | XKene30-3meMEHT 1 TPOCTOE JdaTunk Ycerbii
BEIIECTBO TemnepaTtypsl OTIpOC;

61. | Okcuabl, THAPOKCHIBI U COJIN JdaTtumk pH Ycrabii
xene3a(Il) u xeneza(Ill). OTIpOC;

JIaGopaTOopHBIi OTBIT
«KauecTBeHHBIE peakuy Ha
HOHBI JKEIIE3a»




62. | [IpaxTrueckas padota Ne 7. 1 JdaTtumnk pH [TpakTrueckas
Pemienune sxcriepuMeHTaIbHBIX pabora;
3a1a4 1o reme «Baxueimue
METaJUIbl U UX COCIMHEHUS

63. | [ToBTOopenue Temsr "Metamisl u | 1 YcTHbIit
ux coeaqrueHusa" OIIpoc;

64. | KonTtpospHas paboTa o Teme 1 KoHntposnbHas
"Mertasuibl ¥ X coeAMHEHUS" paborta;

65. | Xumus u 310pOBbE. 1 YcTHbrit
BezonacHoe ncnonp3oBanue oTpoc;
BEIIECTB M XUMHUYECKHIX
peaxiuii B ObITY.

XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOLIEH CpeJIbl

66. | [IpupogHBIE UCTOYHUKA 1 VYcrHbli
YTIIE€BOJIOPOJIOB U TMPOTYKTHI UX OTIpOC;
nepepaboTKH, UX POJIb B OBITY U
MPOMBIIIECHHOCTH

OBIIEE KOJIMYECTBO HACOB |66

I10 ITIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.I7., AkiimonepHoe obmiectBo «M3aarenscTBo «IIpocBemnienuey;

METOAUYECKHUE MATEPHAJIBI JJISA YUUTEJIA

[IpumepHas pabouas mporpaMMa OCHOBHOTO 0011ero oopazoBanus Xumus (i 8-9 kiiaccos
00pa30BaTENbHBIX YUPEKIACHUI )

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

https://uchi.ru/
http://fcior.edu.ru http://school-collection.edu.ru
https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O ITPOLHECCA
YYEBHOE OBOPYJ1OBAHHUE

Kommnerorep, MylIbTUMEANIHBIN IPOEKTOP, TPUHTEP

OBOPYJAOBAHMUE JJIsA NIPOBEJAEHUSA TABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIMIA

XuMuyeckas nocyja v npudopbl, XMMUYECKHE PEaKTUBBI, JaTYNKU HU(POBOI 1abopaTOpuu


http://fcior.edu.ru/
http://fcior.edu.ru/
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