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IMNOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamma o XuMuu Ajsi ooydaronmxcs 8-9 kiaccoB cocraBieHa Ha ocHoBe TpeOoBaHMid K
pe3yabTaTaM OCBOECHHUSI OCHOBHOM 00pa3oBaTeIbHOM porpaMMbl OCHOBHOT'O 00111ero o0pa3oBaHus,
IpeAcTaBIeHHBIX B DeiepallbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIET0O
00pa3oBaHMsl, C y4ETOM paclpeIeICHHBIX 10 KJaccaM IPoBepsieMbIX TPeOOBAHUH K Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 001Ier0 00pa30BaHUs U AJIEMEHTOB COEp KaHu,
MPEJCTAaBICHHBIX B Y HUBEPCATLHOM KOIU(PUKATOPE IO XMMHH, a TAaK)Ke Ha ocHOBe IIpuMepHoii mporpaMMel
BOCTIUTaHMsI 00YUYaIOMIKUXCSI IIPH MOJyYeHHH OCHOBHOTO 00111eT0 00pa3zoBanus U ¢ yuetoM Konnenuun
IIPEroIaBaHus yueOHOro npenMeTa «XuMus» B 00pa3oBaTesIbHbIX opranusaunusax Poccuiickoi
denepanyn, pearu3yoX OCHOBHbBIE 001Ie00pa3oBarenbHble mporpammsl (y1B. Pemmenuem Komnernn
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxnan yuebHoro npenMera «XuMus» B JOCTHKEHHE LIE€JI€H OCHOBHOIO 00111ero 00pa3oBaHus 00yCI0BIIEH
BO MHOT'OM 3Ha4E€HHUEM XUMHUYSCKOM HAayYKM B [IO3HAHWHU 3aKOHOB ITPHUPOABI, B PA3BUTHUU IMTPOU3BOJAUTCIIbHBIX
cHJI 00IIeCTBa U CO3/1aHMH HOBOW 0a3bl MaTepUANbHON KYJIBTYPBI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK paclpocTpaHiiia CBOC BIMSHUE Ha BCe 001acTh
YEJIOBEUECKOr0 CYLIECTBOBAHHUS, 3a1aJ1a HOBOE BUICHUE MUPA, CTajla HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHUT OCHOBOH JJIst
(dbopMUpOBaHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTABICHUIN O MaTepUaIbHOM €IUHCTBE MUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIe XUMHUEHN NMPEACTaBIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIMU
BELIECTB B IPUPO/IE; COBPEMEHHASI XMMUS HAlpaBJieHa HA pPellieHue rI00alnbHbIX PO0IEM YCTOHYUBOTO
Pa3BUTHA YEIIOBEUYECTBA — CHIPHEBOIL, SHEPreTUUECKOM, MUILIEBON M KOJOTHYECKON 6€30MacHOCTH, TPodiieM
3paBOOXPAaHEHMUS.

B YCII0BUAX BO3pACTAIOIICTO 3HAYCHUSA XUMUH B JKU3HU O6HI€CTBa CYIICCTBCHHO MMOBBICHJIACH POJIb
XUMHUYCCKOI'O 06p330BaHI/I$I. B nmane conuaiu3alvi OHO ABJIACTCA OAJHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO ec pa3sBUTHA.

CoBpeMeHHOMY YeJI0BEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIFOILIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOPa3HOM
KHM3HHU OOLIECTBA, JUIsl OCO3HAHMS BaKHOCTH Pa3yMHOT'0 OTHOILIEHUS K CBOEMY 3/J0POBBIO U 3/J0POBBIO
JIPYTUX, K OKpYKarolen IpUpOJHON cpeie, I TPaMOTHOTO OBEACHUS IIPU UCIOJIb30BaHUM PA3IMYHBIX
MaTepUaloB U XUMHUYECKHUX BEIIECTB B IOBCETHEBHOM KU3HHU.

XuMuyeckoe 00pa3oBaHNE B OCHOBHOM LIKOJIE SIBIsIETCS] 0230BbIM 110 OTHOIIEHHUIO K cUCTEME OOLIEro
XMUMHYECKOro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT MpUCYIIHE 00IIeMy
XMMHUYECKOMY 00Pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYJapCTBEHHbIE, OOIIECTBEHHBIE U
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM OMpeeNsieTcs CyIHOCTh 001Iel cTparernu o0y4eHus, BOCIIUTaHUS U
pa3BUTHsI 00YUAIOIIUXCS CPEICTBAMU YUYEOHOTO MpeIMeTa «XUMUS.

Wzyuenne npenmera: 1) cnocoOCTBYeT pean3aiiii BO3MOKHOCTEH I caMOPa3BUTHS U OPMUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH; 2) BHOCUT BKJIaJ B JOPMUpPOBaHUE
MBIIIJIEHHS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUMN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM J1eATENFHOCTH; 3) 3HAKOMHT €O CelM(pUKONH HAydHOTO MBIIUICHUS,
3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IVISI/Ia HA €IMHCTBO NPUPOBI M YEIOBEKA, SIBIISETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bOpMHPOBAHUIO IIEHHOCTHOT'O OTHOIIECHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YEIIOBEKY,
BHOCHT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHNE HIKOJIbHUKOB.

Ha3BaHHbIe HaNpaBieHHUs B 00y4EeHHH XHMHAW 00ECTICYNBAIOTCS CIICIU(PUKON CONIEpKAHUS TTPEIMETa,
KOTOpBIﬁ ABJIICTCA NIEAArOrMUCCKH aJallTUPOBAHHBIM OTPAXCHUCM 6330B0ﬁ HAayKH XUMHWH Ha OHpeI[eHéHHOM
JTane e pa3BUTHSL.

Kpr XMMHH OCHOBHOM IITKOJIBI OpPUCHTHPOBAH HA OCBOCHHUC O6y‘IaIOH_[I/IMI/IC${ OCHOB HeopFaHquCKOﬁ
XUMHHU U HCKOTOPBIX MOHATUH U CBGHGHI/Iﬁ 00 OTACIBHBIX 00BeKTax OpFaHH‘ICCKOﬁ XUMHH.

CrpykTypa conepxanus npeamera chopMUpoOBaHa HA OCHOBE CUCTEMHOTO IIOAX0/a K €r0 U3y4YEHUIO.
COI[ep)KaHI/Ie CKJIaaAbIBACTCA U3 CUCTCEMbI MMOHATHHA 0 XUMHYECKOM DJIEMEHTE U BCIICCTBEC U CUCTCMBI MMOHSTHH
0 XMMHYecKoH peakiuu. O0e 3TH CUCTEeMbl CTPYKTYPHO OpraHM30BaHbl 10 IPUHIHITY [10CIEA0BATEIBHOTO
pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKUX MPEACTaBIECHUI pa3HOrO YPOBHA: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepuoaunueckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHH, YUYEHHsI O CTPOCHUU aTOMa U XMMUYECKOH CBSI3H, IPEJCTaBICHUN 00
JIEKTPOIUTUYECKOH TMCCOLMALIMM BEILIECTB B pacTBOpax. TeopeTuueckue 3HaHUs paccMaTpUBaOTCs Ha
OCHOBE 3MIMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO
YPOBHSI K IPYTOMY, BBIIOTHSISI (QYHKIMH OOBSICHEHHUS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHS U
BO3MOKHOCTEH MPAKTUYECKOI'O MPUMEHEHUS U MTOJyYSHHSI N3Y4aeMbIX BELIECTB.

Taxast opranu3anus coaepkKaHus Kypca CIOCOOCTBYET IMPEICTABICHUIO XUMHUYECKONW COCTaBIIAIOLIEH
Hay4YHOH KapTHHBI MHpa B JIOTHKE €¢ CUCTEMHOM npupoabl. Tem cambiM o0ecrieuMBaeTcsi BO3MOKHOCTh
(dbopmupoBaHus y 00y4arOIIMXCs LIEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HaHHIO U METO/1aM II03HaHUS B
Hayke. BaKHO Takyke 3aMETUTh, YTO OCBOEHHUE COJIEP)KaHUS Kypca IIPOUCXOAUT € IPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpykarolmuil Mup», «buonorus. 5S—7 kiaccel» U «PU3uKa. 7Ki1acey.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HanpaBieHnto nepBOCTENIEHHON 3HAUMMOCTH TIPH pean3aii 00pa30BaTebHBIX (PYHKIHIA
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (POPMHUPOBAHNUE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00J1acTi
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JESATEIILHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYyphl. 3a/1aya MpeAMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUNA —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 00001IeHII
MHUPOBO33PEHUYECKOT0 XapaKTePa, sI3bIKa HAYKH, 3HAHUK O HayYHBIX METOJIaX U3yUYECHMsI BEILIECTB U
XMMHUYECKHUX peakiuii, a Takke B (OPMUPOBAHUH U PA3BUTUM YMEHHI U CIIOCOOOB JI€ATEIBHOCTH,
CBSI3aHHBIX C IUIAHWPOBAHHUEM, HAOJIOJEHUEM U MTPOBEJCHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIIOACHUEM
mpaBui 6€30MacHOro OOpaIlleHHsI C BEIIECTBAMHU B TOBCETHEBHON KU3HH.

Hapsay ¢ TuM nienu u3y4eHust mpeaMeTa B IporpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C y4ETOM HOBBIX
IIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111eTr0 00pazoBanus. CerogHs B 00pa3oBaHUM 0CO00 3HAUUMOM
MIPU3HACTCS HAIIPABJICHHOCTh OOYUYEHHs Ha pa3BUTHE U CAMOPA3BUTHE TIMYHOCTH, (pOpMHUpOBaHHE €€
MHTEJUIeKTa U 0011el KynbTypbl. O0yueHHe yMEHUIO YUUThCS U IPOJOKATh CBOC 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOW U3 BaXKHEHIINX (DYHKIMI y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 9TUM TipU M3YYEHHUH MTPeIMETa B OCHOBHOM IITKOJIe JOMUHHUPYIOIIEEe 3HAaUeHNE TPUOOPETH TaKKe
LEJIH, KaK:

— ¢$OopMHPOBAHNE UHTEIUICKTYAIBHO PA3BUTOM TUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO PEIIEHUH, CIIOCOOHOM aTanTUPOBATHCS K OBICTPO
MEHSFOIINMCS YCIIOBUSIM JKU3HU;



— HanpaBJICHHOCTh O0YYEHUS Ha CUCTEMaTHYECKOE MPUOOIICHNE YUAITNXCS K CAMOCTOSITETIbHOM
HO3HaBaTCHBHOI>’I JACATCIIbHOCTH, Hay‘IHbIM MCTO4aM ITO3HaHU, (I)OpMI/IpyIOH_[I/IM MOTHUBaAIIUIO U pa3BI/ITI/Ie
CIIOCOOHOCTEH K XUMUU;

— obecrie4eHne yCIOBUM, CITIOCOOCTBYIONIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OMBITa PAa3HOOOPa3HOU
ACATCIIbHOCTH, IIO3HAHUA U CaMOIIO3HaHU s, KIIFOUCBBIX HABBIKOB (KJHO‘-IGBBIX KOMHeTeHHHﬁ), HUMCHOIIIUX
YHUBCPCAJIBbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB ACATCIbHOCTH,

— (dopmupoBaHHEe yMEHUN OOBSICHITH U OIICHUBATH SBJICHUS OKPYKAIOMIETO MUPa Ha OCHOBAHUU
3HAHWH U OIIbITA, IOJYYEHHBIX [IPU U3YYECHUU XUMUH;

— (dopmupoBaHHe y 00y4yaronMxcs r'yMaHUCTHUECKUX OTHOIICHUHN, TOHUMaHUS [IEHHOCTH
XUMHUYECKHX 3HAHUH [ BRIPAOOTKHU SKOJIOTHUYECKH LEIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JIEATEIbHOCTH B LEJISIX COXPAHEHUsI CBOETO 30POBbs U OKPYKAIOIICH IPUPOIHON CPENBL;

— pa3BUTHE MOTHBAIMH K 00Y4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO Ha OCHOBE
YCBOEHHUS 00I[€UeTIOBEUECKHUX [IEHHOCTEM, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Mpodusis u
HANPaBIEHHOCTU JaJIbHEHIIIET0 00YUYCHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme o6mero oopazoBanus «XUMUs» IpU3HAHA 00s3aTEIBLHBIM YI€OHBIM PEIMETOM, KOTOPBIN
BXOJIUT B COCTaB MpeaMeTHOMN 06acTu «EcTecTBeHHO-Hay4YHbIE ITPEIMETHI».

Y4eOHBIM ITaHOM Ha e¢ u3yueHue oTBeieHo 136 yueOHbIX yacoB — 1o 2 4. B Heziemo B 8 u 9 kimaccax
COOTBETCTBEHHO.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Pois XuMuM B )KU3HU YesioBeKa. Terna u BemecTBa. PU3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BemiecTB. [loHATHE 0 METO/1ax MO3HAHUS B XUMHH. XUMHS B CUCTEME HayK. UncThie
BemecTBa U cMec. CriocoObI pasiesieHUs: CMecei.

ATOMEI 1 MOJICKYJIBL. Xumudaeckue 31eMeHThl. CHUMBOJIBI XUMHYECKHX DJIEMEHTOB. HpOCTBIe U CJIIOXKHBIC
BCIIIECTBA. ATOMHO'MOJ’IGKYJ'IﬂpHOC YUCHUC.

Xumudaeckast (bOpMy.]'Ia. BaneHnTHOCTE aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIIICCTB. OTtHocuTensHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHas Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

dusnyecKue U XUMHYECKUE SIBJICHUSA. XUMUYEeCKas Peakius U e¢ MPU3HaKU. 3aKOH COXPAHEHHUS MACChI
BelecTB. XUMHUYeCKue ypaBHeHHs. Kitaccuukamms XAMUYIECKUX PEaKIMi (COSTUHEHUS, pa3IoKEHUS,
3aMeIIeHHs, OOMEHa).

XVUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i, ¢ IpaBujiaMu paboThI B JIAOOPaTOPUH U
nprueMaMu oOpalieHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM; U3YUEHHE U ONHUCAHUE (PU3NYECKUX CBOMCTB
00pa31ioB HEOPraHUYECKUX BEIECTB; Ha0t0IeHHe GU3NUYEeCKUX (IUIaBJICHUE BOCKA, TasTHUE JIbJ]a, PACTUPAaHUE
caxapa B CTYIIKe, KUIIEHUE U KOHJICHCALlUs BOJbl) U XMMUYECKUX (TOPEHUE CBEYH, IPOKAINBAHUE MEIHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCJIOTOMN) SBJIEHUH, HAOII0AEHUE U ONKMCAaHUE TPU3HAKOB IPOTEKAHUS
XUMHAYECKHX PeakIuii (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
pasnoxxenue ruapokcuga Meau(ll) mpu HarpeBanuu, B3aumojieiicTBue xenesa ¢ pactsopom coau meau(Il));
U3Y4YE€HHE CIIOCOOOB pa3ziesieHusl CMece (C MOMOIIbIO MarHuTa, pUIbTpOBaHUE, BhIIAPUBAHUE,
TUCTUILISIINS, XpoMaTorpadusi), IpOBEICHUE OYUCTKU TIOBAPEHHOW COJIH; HAOIIOCHNE U ONIICAaHUEe
Pe3yIbTaTOB MPOBEJECHUS OMbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPaHEHHsI MacChl; CO3JaHue MoJelei
MOJIEKY (IIapOCTEPIKHEBBIX ).

BaxHelinue npeacTraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpo/ie, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu ropenust). Oxcusl. [lpumenenue
kucnopoa. CriocoOsl mosyyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupoje. O30H — ayuI0TPOITHAsT MOIU(DUKAIINS KHUCIOPO/Ia.

TennoBoii 3¢ (hekT XUMUUECKOH peakuy, TEePMOXMMUYECKHE YPaBHEHHUS, K30~ U SHJ0TEPMUYECKHE
peaknuu. TommBo: yrojib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUIEHNE TAPHUKOBOTO 3(dekra, pazpyiieHue
030HOBOTO CIIOA.

Bonopon — snemeHT u npocToe BemiecTBo. Haxoxaenue Bogopoaa B npupoae, Gu3ndeckue 1 XMMUYecKHue
CBOMCTBa, MPUMEHEHNE, CIIOCOOKI moyueHus. Kuciorsr u comnu.

Konnuecto BemectBa. Mounb. Monsipaast Macca. 3akoH ABorazipo. MossipHbIi 00beM ra3oB. PacueTsi 1o
XUMAYECKHM YPaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PactBopsl. HacklllieHHbIE M HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpUMOCTH BEIIECTB B Bojie.MaccoBasi 10J1 BEMIECTBA B paCTBOPE. XMUMHUYECKHE CBOMCTBA
BoJbl. OcHOBaHuUs. Posib pacTBOPOB B MPUPO/IE U B *KU3HU YesnoBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3sHEeHHE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOTHBIX BOJI.

Knaccudukanust Heoprannueckux coequnennid. Oxcunpl. Knaccudukanuys okcuios: coneodpasyronme
(oCHOBHBIE, KUCTTOTHBIE, aM(OTEpHBIE) U HecoJieoOpazyromre. HoMeHKIaTypa OKCHI0B (MEXIyHApOIHAS U
TpuBHANIbHAS ). DU3HUECKUE M XUMUUECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcHoBanHus. KHaCCI/I(I)I/IKaLII/I}I OCHOBaHMUIA: I_I_IéJ'IOLII/I " HEPACTBOPHUMBIC OCHOBAHUS. HOMCHKJlaTypa



OCHOBaHUH (MeXAyHapoHas U TpuBUasbHasA). Ousndeckre 1 XUMUUYECKHUE CBOMCTBA OCHOBAHUH.
[Tonydyenue ocCHOBaHUIA.

Kucnotsl. Knaccudukarms kuciaot. HomeHkaTypa KUCIOT (MEXIyHapOAHAs M TPUBHATIbHAA).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. Psan aktuBHocTH MeTamuioB H. H. bekerosa. I[lonyuenue
KHCJIOT.

Conu. HomenknaTypa colield (MexayHapoaHast U TpuBHalIbHAS ). DU3HMYECKUE U XUMUYECKUE CBOMCTBA
cousiel. [lonmyuenue comnen.

['eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIPEICIICHUE COACPKAHUS KUCIOPO/Ia B BO3AYXE; MOJyUCHHE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUSI BOBHUKHOBEHUS U MpPEKpalleHus ropeHus (1moxkapa); 03HaKoMJIeHHEe ¢ 00pa3laMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MOIy4YeHHUE, COOMpaHUe, paclio3HaBaHUE U U3yYeHHE CBOMCTB BOJIOPOAA
(ropenwue); BzanmoielicTBre Bojopoaa ¢ okcuaoM Meau(1l) (Bo3aM0oKHO HCTIONIb30BaHUE BUICOMATEPUATIOB);
HabIo1eHne 00pa3IoB BEIIECTB KOJINYECTBOM | MOJIb; HCCIIeI0BaHNE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIM4YHOM PACTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C ONPENEICHHON MAacCOBOM 101ei
pPacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIbI C METAIJIaMU (HaTPHEM U KaJbIueM) (BO3MOKHO
UCIOJIb30BaHUE BUICOMATEPUATIOB); OMPE/IEIEHNE PACTBOPOB KUCIIOT U HIENIOUEeH C MOMOIIBI0 HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
WHMKATOPOB B paCTBOpAX KHUCIIOT U LIeNloueit; u3yueHnue B3aumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KUCJIOThI, KUCJIOT C METaJJIaMH, PEaKLMi HeUTpaau3alny; NoJy4eHUe HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOT'O METaJlla IPYTUM U3 PacTBOpa COJIM; PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme«BaxkHell1ne Ki1accbl HEOPraHUYECKUX COETUHEHUI.

Iepuoauyeckuii 3akon u Ilepunoanyeckas cucrema xumudeckux 3j1emMenToB [I. U. Menaeneena.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

[TepBble MOMBITKH KJIACCU(PUKALUU XUMUYECKUX 3JIeMEHTOB. [IoHsATHE O IpyInax CXOAHBIX 3JIEMEHTOB
(1Ies1ouHBIe M LIET0YHO3EMENbHbBIE METAUIbI, FaJIOreHbl, MHEPTHBIE I'a3bl). DJIEMEHThI, KOTOpble 00pa3yIoT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMnu4eckux 3ymeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u juimHHonepuoaHas ¢popMsl [lepuonyeckoil cucTeMbl XMMHUECKUX 3J1EMEHTOB /1.
N. Menneneesa. [lepuoasl u rpymnmsl. @U3n4ecKuil CMBICT HOPSAIKOBOIO HOMEpa, HOMEPOB IIEPHOIa U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX jep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe JIEKTPOHHBIX 000I0UeK
aToMoB niepBbIX 20 xumuueckux snemeHToB [lepuoauueckoii cuctemsl Jl. M. MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TpyIIaM U nepuojaaM. 3Hadenue [leprnoauueckoro 3akona u Ilepunoanueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB JJIs Pa3BUTHS HayKH U npakTuku. [. 1. MenneneeB — y4ueHslil u
IPaKJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (oJisipHasi U HEMOJIIpHAsi) CBSI3b. DJIEKTPOOTPHUIATEIbHOCTD
XUMHUYECKHX IEMEHTOB. MIOHHas CBA3b.

Crenens okucnenus. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. IIporeccel OKucienus u
BOCCTaHOBJICHMS. OKMCIIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa3IoB BELIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/ICIICTBHE
TUAPOKCH/IA IMHKA C paCTBOPaMH KHUCIIOT M IIEJI0YEH; TPOBEACHHUE OIBITOB, HIITIOCTPUP YIOIIUX
IIPUMEPBI OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peaklnii (TOpEHUE, pEAKLIUU PA3JI0KEHHS], COETUHEHUS).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, SBJISIFOIUXCA CUCTEMHBIMU JUISI
OTIEIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01me ecTeCTBEHHO-HAYYHbIE TTOHATHUS: HAYYHBIA (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJIacCUPUKALUS, IEPUOAUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJISIIMPOBAHIE, H3MEPEHUE, MOJICITb,
SIBJICHHE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIUJI, U30TOIIbI, PaJHOAKTHBHOCTD,
MOJICKYJIa, JJIICKTPUYCCKUH 3apsiji, BEIIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, a3,
(bu3nUYecKre BETMUNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3B¢3/1b1, COITHIIE.

buonorus: ¢porocunres, aeixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, MTOJIE3HBIE HCKOIIAEMEbIE, TOTLINBO,
BOJTHBIC PECYPCHI.

9 KJIACC
BeuecTBo M XMMHYeCKas peaKkuus

[lepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. 1. Menneneesa. Ctpoenue
aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMUYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOOB, KaJus,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € MOJIOXKEHHEM 31eMeHTOoB B [lepuonnueckoil cucteme u
CTPOEHHUEM UX aTOMOB.

CrtpoeHue BeriecTBa: BUJIbl XUMUYECKOU CBSI3U. THUIIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOICTB
BELIECTBA OT TUIIA KPUCTAITIMYECKON PELICTKU U BU1a XUMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXKIIYHAPOJHASI U TPUBUAIIbHAS ).
XHUMHYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCAVHEHUM,
TCHETUYECKas CBS3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMU4eCKUX peaKiyii Mo pa3InIHbIM MTPU3HAKaM (TI0 YHUCITY U COCTaBYy YYaCTBYIOUINX B
pEaKIMU BEIIECTB, 110 TEIIOBOMY 3((}EeKTy, IO NU3MEHEHHIO CTENEHEH OKHUCICHUS XUMUYECKUX 3JIEMEHTOB,
1o 00paTUMOCTH, MO YYACTHIO KaTaau3aTropa). IK30- U SHIOTEPMUYECKUE PeaKIui, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsTHe o ckopocTn xuMHUeckol peakuuu. [Tonsitue 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. [IoHATHE 0 TOMOT€HHBIX U I€TEPOreHHBIX peakuusaX. [IoHATHEe 0 XUMUYECKOM PaBHOBECUH.
@akTOpBI, BAUAIOIINAE HA CKOPOCTh XUMHUYECKONW PEAKIIMH U MTOJI0KEHNE XUMUYECKOIO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINH, SJIEKTPOHHBINA OajaHC OKUCIUTEIbHO-BOCCTAHOBUTEIILHON
peakuuu. CocTaBiieHUE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BaHUEM METO/1a
3JIEKTPOHHOIO OajaHca.

TeOpI/IH BHCKTpOHHTquCKOﬁ JAUCCOMAIIHN. 3HeKTp0J’II/ITH " HEC- DJICKTPOJIUTHI. KaTI/IOHBI, AHHWOHBI.
MexaHu3M OUCCOLMALMHU BEIIECTB C Ppa3jIMIHbIMU BUJAAMU XUMUYeCKo cBs3u. CTerneHb JAUCCOHAIIU.
CunbHBbIC U c1a0ble QJICKTPOJIUTHI.

Peakmun nonHoro oOmeHa. Y ciioBHs MMPOTCKAHUA pCaKLII/II\/'I HOHHOTO O6MCHa, IIOJIHBIC U COKpaIJ_IéHHLIC
HOHHBIC YPaBHCHUS peaKHHﬁ. CBoiicTBa KHCJIOT, OCHOBAHHUM U COJICH B CBETE HpC,Z[CTaBJ'ICHI/Iﬁ 00
BHCKTpOHHTquCKOf/'I JUCCOIIHMaIIn. KauecTBeHHbIe PCaKIu HAa NOHBI. IlonsTue o TUAPOJIN3C CoJIeil.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHUE C MOJAETSIMU KPUCTAIUTMUECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (TpaduTa U anMasa), CIOKHBIX BEIIEeCTB (XJIOpUAa HATPUS);
UCCJIEIOBAHNE 3aBUCIMOCTH CKOPOCTH XMMHYECKON peakIy OT BO3ICHCTBUS PA3IUYHBIX ()aKTOPOB;
HCCJIETOBAHKE AJIEKTPOIMPOBOTHOCTH PACTBOPOB BEIIECTB, MpoIlecca TUCCOLMAIUY KUCTIOT, eJouel u coen
(BO3MOYKHO HCIIOJIb30BAHHME BUICOMATEPHAIIOB); IPOBEICHNE OIBITOB, MILTIOCTPUPYIOIINX TPU3HAKU
MPOTEKaHHUS PEaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJiKa, BBIJICIICHUE Ta3a, 00pa30BaHKE BOJIbI); ONBITOB,



WJUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKLUi (TOpEHUE, pEaKLUU Pa3JI0KEHHUS,
COEIMHEHUS); PAcllO3HABAHNE HEOPraHUYECKHUX BEILECTB C IIOMOIIbIO0 KAUECTBEHHBIX PEAKIIUI HA HOHBI,
peLIeHrEe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/ibl 1 HX COCANHECHUA

OOmas xapakTepucTuKa ragoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETIEHH OKHCICHUSL.
Crtpoenue u pU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE
xJiopa (B3aMMOJIEHCTBHE C METAIIAaMH, HEMETAJIJIaMH, 11e04aMu). XsopoBoaopo. CossiHas KUCIIOTa,
XMMHMYECKHE CBOMCTBA, IIOJIy4€HHE, IIPUMEHeHuE. [IeiicTBIE X10pa U XJIOPOBOOPOAA Ha OPraHU3M
4esloBeKa. BaxHelmme XJIopuasl U MX HaX0XKICHUE B IIPUPOJIE.

OOmas xapakrepucTuka 31eMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHHUS.

Crpoenne u pU3NUECKUE CBOMCTBA MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHbBIE MOU(UKAITUH
KHCJIOPOJIa U cepbl. XMMHUYECKHe CBOHCTBA cepbl. CepoBOOPO, CTpOCHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCH/IBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIoTa, GU3NIECcKue U
XMMHYECKHE CBOMCTBa (0OIIME KaK MPEICTaBUTENS Kacca KUCIOT U crieliuuieckue). XuMHYECKHUe
peaKIMy, JIeXalle B OCHOBE IPOMBILIIEHHOI0 Croco0a mnojryuyeHus cepHoit kucaotsl. [Ipumenenue. Conu
CEPHOI KHCIIOTHI, KAUeCTBEHHAs peakiys Ha cyab(ar-noH. HaxoxeHne cepbl U €€ COeIMHEHNH B IPUPOJIE.

XHUMHUYECKOE 3arpsi3HEHNE OKPY>KAOILEN Cpeibl COEIMHEHUSMU CEPbI (KUCIOTHBIE T0K/U, 3arps3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALICHUS.

OO01mas xapakTepucTuka 31eMeHTOB VA-Tpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTCIICHU
OKHCIICHHUS.

A30T, pacrpocTpaHeHHe B Ipupoae, GU3nUecKrue 1 XMMU4Yeckre cBoiicTBa. KpyroBopot a3ota B mpupoJe.
AMMHUak, ero pu3nveckue 1 XMMUYECKHe CBOMCTBA, MoslyueHue u npumeHenue. Conu aMMOHUS, UX
¢du3nveckre 1 XUMHYECKIE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakiys Ha HOHBl aMMOHHUSI. A30THast
KHCJIOTa, €€ MoJTyYyeHne, (GU3nIecKre 1 XUMHUIECKHE CBOMCTRA (00IIMe KaK MPEeICTaBUTENs KiIacca KUCIOT U
cnenupuyeckne). Vicroap30BaHNEHUTPATOB U COJICH aMMOHUS B KQUECTBE MUHEPATBHBIX yI0OpEHUIA.

XUMUYECKOE 3arpsi3HEHUE OKPY KaloLIell cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHHUE
BO3/yXa, [I0YBHI U BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu pochopa, pusnueckue u XuMudeckue cBoicTra. Okcua
dbocdopa(V) u bochopnas kucnota, puznyeckre U XUMUYECKUE CBOMCTBA, MoiyueHue. Mcnonp3oBanue
¢docdaToB B kKauecTBE MUHEPAIbHBIX YA0OOPEHUH.

O6mas xapakrepuctuka 351eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHUSI.

Yriepon, amioTpomnHbie MOAU(GUKAIINHN, PACTIPOCTPAHEHHUE B MPUPOIE, GU3UIECKHE U XUMUYECKHE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposa B npupojie. Okcuabl yriaeposaa, ux Gu3ndeckue u XuMHUIeCKre
CBOICTBA, ACHCTBUE HA )KUBbIC OPTAHU3MBI, MIOJyUYECHUE U TPUMEHEHHE. DKOJIOTHUYECKUE TIPOOIEMBI,
cBs3aHHbIe ¢ okcuoM yraepoaa(IV); runoresa rinodaibHOTO MOTEIICHUS KIIMMAaTa; MapHUKOBBIN 3P QeKT.
YronpHas KUCIO0Ta U €€ CONU, X (PU3NYECKUE U XUMHUECKHE CBOMCTBA, TOMyYeHUE U TPUMEHEHUE.
KauecTtBenHas peakuus Ha KapOoHaT-HOHBL Vcnonb3oBaHue KapOOHATOB B OBITY, MEAHIIMHE,
MIPOMBILIJIEHHOCTH U CEITbCKOM XO035HCTBE.

[TepBoHavanbHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COCMHEHHUSX yriepoja (MeTaH, dTaH,
STHWJIEH, alleTUJIeH, dTaHOJ, INIMIIEPUH, YKCYCHasl KucioTa). X coctaB u xumuueckoe crpoenue. [lonsitue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OeNKax, YrIeBOAaX — U MX POJIH B KU3HU YEIIOBEKA.
MarepuanbHOE €TMHCTBO OPTAaHUYECKUX U HEOPTAaHUIECKUX COCTMHECHUM.

Kpewmnuuii, ero puznyeckre 1 XuMHUUECKUE CBOMCTBA, MOTy4YeHUE U TpuMeHeHne. COeTMHEHUsI KpEMHUS B
npupoae. O6uue npencrasienus o0 okcuae kpeMuusa(IV) u kpemuueBoit kuciaore. CUIMKAThI, UX



HUCITIOJIB30BaHUEC B 6BITy, MCIUIHUHC, TPOMBIIIJICHHOCTHU. Baxueiimnime CTPOUTCIIbHBIC MAaTCPpHAJIbl: KEPpAMHUKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobieMbr 6€30macHOr0 HCTIOIB30BAHUS CTPOUTEIBLHBIX MaTEPHAIOB
B IOBCEIHEBHOM XU3HU.

XUMHYECKUH IKCIIEPUMEHT: U3ydeHHEe 00pas3IioB HEOPTaHUIECKUX BEIECTB, CBOMCTB COJITHON KHCIIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEAKIINi Ha XJIOPUI-UOHBI U HAOIOACHUE MPU3HAKOB UX MPOTEKAHUS; OTIBITHI,
oTpaxkaromue Gu3ndecKre 1 XMMUIEeCKHEe CBOIICTBA raJIOTEHOB U MX COSIMHEHH (BO3MOKHO UCIIOIb30BaHHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3IaMu XJIOPHUIOB (TaJOr€HUIOB); O3HAKOMIIEHHE ¢ 00pazlaMu
Cephl U €¢ COSAMHEHUSIMH (BO3MOYKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB); HAaOII0AeHUE MpolLecca
o0yTIIMBaHUS caxapa MoJj ACHCTBUEM KOHIICHTPHUPOBAHHOM CEPHOM KUCIOTHI; U3y4YCHHE XUMUYECKUX
CBOWCTB pa30aBlIeHHOW CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiiy Ha CyIb(haT-HOH U
Ha0It0/IeHUe MTPU3HAKa €€ MPOTEeKaHMsl; 03HAKOMIICHHE ¢ PU3NYECKUMU CBOIICTBaMH a30Ta, pocdopa u ux
COeMHEHMH (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPUANIOB), 00pa3liaMu a30THBIX U (ochopHbBIX
ynoOpeHuit; moiyuyeHue, coonpanue, pacrio3HaBaHUE U U3y4YeHHE CBOMCTB aMMHUAKa; IPOBE/ICHUE
KAueCTBEHHBIX PEaKIMii HA MIOH aMMOHHUS U (hocdaT-uoH U U3ydeHHE MPU3HAKOB UX IMPOTCKAHMSI,
B3aUMO/ICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C ME/IbI0 (BO3MOKHO MCIOIB30BaHUE
BUJICOMATEPHAJIOB); M3yYEHHE MOJIENICH KPUCTAIUTMUECKUX PEUICTOK anmasa, rpaduta, Qyuiepena;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMH paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOIa3a; MoJIy4eHue, CoOOupaHue, paclio3HaBaHue U U3yYEHUE CBOMCTB YIJIEKUCIIOTO ra3a; IpOBeICHUE
KaueCTBEHHBIX PEAKIMi HAa KapOOHAT- U CUJIMKAT-UOHBI U M3YUYE€HUE MTPU3HAKOB UX MPOTEKAHMUS;
O3HAaKOMJICHHE C IPOIYKLHEH CUIIMKATHON IIPOMBIIUICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 33124 110
Teme«BakHelme HeMeTalIbl U UX COCIUHECHUS.

MeTajibl M UX COeIUMHEHUS

OO11ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX ITOJIOKEHHS B
[lepuonnueckoit cucteme xumuueckux ainemenToB Jl. . MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTau10B. MeTajuindeckast CBA3b U MeTaJUIMYeCKast KpUCTAJUINYECKas peLeTKa. DICKTPOXUMUUECKUH psi
HanpspkeHui MetaioB. OU3nUecKue U XMMUYEeCKHe CBOHCTBA MeTailsIoB. OO1IHe criocoObl MOTyYeHUS
MeTauioB. [ToHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOppo3uu. CIjiaBsl (CTalb,
YyT'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBILIIEHHOCTH.

IIlenounble MeTaibl: osokeHue B [leproanueckon cucreme xumnueckux aemeHToB /. . Menneneesa;
CTpOCHHE MX aTOMOB; HaXOX/IeHHE B MpHupoae. PU3ndecKkue 1 XMMHUYEeCKUe CBOWCTBA (Ha MpuUMepe HaTpus U
kanust). OKCUABI U THAPOKCUIBI HATPUA U Kanus. [I[puMeHeHne menouyHbIX METaUIOB U UX COSAMHEHUH.

[IlenoyHO3eMENBHBIE METAJUTBI MATHUW M KaJIbLHIA: TTOJIOKEHHE B [leproauyeckoil cucTeMe XUMUYECKUX
anemenToB J[. . MenzeneeBa; CTpoeHHE UX aTOMOB; HAX0XK/IEHHUE B pupoe. PU3ndecKue 1 XUMUIECKUE
CBOMCTBAa MarHus U Kanibliusa. BaxHeimme coequHeHns Kanblus (OKCUI, THAPOKCHU, COMu). KECTKOCTh
BOJIBI U CTIOCOOBI €€ yCTpaHEeHHUS!.

AmoMuHuii: nonoxxenue B [lepuonnyeckoii cucteme xumudeckux nemenToB . 1. Menneneesa;
CTPOEHHUE aTOMa; HaXOXKAeHUE B pupoe. Puzndeckue 1 XUMHUUECKUE CBOICTBA allfOMUHUS. AM(pOTEpHbIE
CBOMCTBA OKCUJA U TUAPOKCUAA ATFOMUHUS.

Keneszo: monoxenue B [lepuonuueckoit cucreme xumuueckux 3remMeHToB /1. 1. MenneneeBa; ctpoeHue
aToMma; HaXxoXx7eHue B mpupoje. Pusndeckrne 1 XUMUYECKHE CBOMCTBA xkene3a. OKCHIbI, TUIPOKCUIBI U COJTH
xene3a(Il) u sxeneza(Ill), ux cocras, cBOWCcTBa U TIOTyYEHUE.

XUMUYEeCKUM SKCIICPUMCHT. O3HAKOMJICHUE C O6p33HaMI/I METAJJIOB U CIIJIaBOB, UX (1)I/ISI/II—IGCKI/IMI/I
CBOﬁCTBaMH; HU3YUYCHUC PE3YJILTATOB KOPPO3UHU METAJIIIOB (BOSMO)KHO HCIIOJIBb30BaHHUEC BI/II[eOMaTCpI/IaHOB),
0oco0eHHOCTEH B3aMMOJEHCTBHUS OKCHIA KaJIbIUs U HaTpus € BOOOM (BO3MO)KHO HUCIIOJIB30BAHHUEC
BI/IILCOMaTepI/IaHOB); HCCIIeJOBaHHUE CBOMCTB JKECTKOM BOJBI; IpOHECCa rOPCHUA KEJIC3a B KUCIIOPOAC
(BO3MO)KHO HCIIOJIBb30BaHUC BI/I,Z[COMaTepI/IaJ'IOB); IMPU3HAKOB NPOTCKaHUA KAa9YC€CTBCHHBIX peaKuHﬁ Ha NOHBbI



(Maruwms, KanbIus, aTFoMAHAS, MHKa, xene3a(ll) u xeneza(Ill), meau(1l)); Habmonenue u onucanue
MponeCcCoOB OKpallIMuBaHW IMJIAMCHHU NOHAMHA HATPUA, KaJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH 1A ATFOMUHIS U THAPOKCH/IA ITUHKA;
peleHre YKCIIePUMEHTAIBHBIX 3aa4 10 TeMe «BakHeHIe MeTayutbl 1 UX COCTUHCHUS.

XHMMHA M OKpYsKaoIas cpeaa

HoBsle maTepuansl 1 TexHOJIOTMU. BeliecTBa u MaTepuaisl B OBCETHEBHOM KU3HU YellOBeKa. XUMHUS U
310poBbe. bezonacHoe uCcnoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momours npu
XUMHUYECKHUX 0KOTax U oTpaBieHHsIX. OCHOBBI IKOJIOTUYECKON IPaMOTHOCTH. XUMHUECKOE 3arpsi3HEHHE
OKpY>Karolei cpesl (mpeaenbHas qomyctumas konmentpanus semects — [1/1K). Ponb xumun B perienun
HKOJIOTHUYECKUX MPOOIIeM.

[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIN Ta3, HEPTh), IPOAYKTHI UX MepepabOTKH, UX
POJIb B OBITY U MPOMBILIIIEHHOCTH.

XUMHYECKUH SKCTIEPUMEHT: U3y4eHUE 00pa3I0B MAaTEepHAIIOB (CTEKIIO, CIUIaBbl METAJLIOB, IIOJIMMEPHBIE
MaTepUasbl).

MexnpeaMeTHbie CBSI3H

Peanu3zanus MeXnpeaMETHBIX CBA3EH NPU U3yYEHUU XUMUU B 9 Kilacce OCYIIECTBISETCS Yepe3
HCIOJIb30BaHNE KaK 00X €CTECTBEHHO-HAYUHbIX OHITUN, TaK U MOHATHUH, ABJISIOIIUXCS CHCTEMHBIMU IS
OTJZIEJIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT' 0 IIMKJIA. Peanu3anys MeXIpeIMETHBIX CBSI3€H MIPU U3Y4EHUU
XMMHU B 9 Kj1acce OCYLIECTBISETCS Uepe3 UCI0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX ITOHITUH, TaK U
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIIN3, CUHTE3,
KJIaCCU(UKALIUS, IEPUOANIHOCTD, HAOIIIOICHUE, IKCTICPUMEHT, MOJICIINPOBAHNE, U3MEPEHHE, MOJICTb,
SIBIICHUE, ITAPHUKOBBINA AP (HEKT, TEXHOIOTHSI, MATECPUAIBL.

®dusuKa: MaTtepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJ'IeKy.Ha, BJIGKTpI/I'-IeCKI/If/'I 3apsm, HpOBOI[HI/IKI/I, HOJIYHpOBOI[HI/IKI/I, I[I/IZ-)J'ICKTpI/IKI/I, q)OTOBJIeMeHT, BCIIECTBO,
TEeJ0, 00hEM, arperaTHOe COCTOSIHHE BEIECTBA, Fa3, PACTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAS PEIIETKA,
CIIJIaBBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIbI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTIaHECTHI, 3Bé3I[I)I,
Counnre.

buonorus: porocunres, qeixanue, ouocdepa, skocucTeMa, MUHEpaJIbHbIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOTIIIUBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3ydenne xumun B 8-9 Kiiacce HanmpaBIeHO Ha TOCTIKEHHE 00yUYaIOITUMUCS THYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMyHOCTHBIE PE3YIbTATEI OCBOCHUSA IPpOIrpaMMbl OCHOBHOI'O O6H.[€FO O6paSOBaHI/I$I JOCTUI'alOTCA B XOAC
O6y‘{eHI/IH XHMHHU B €IUHCTBC yqe6H0171 M BOCIIUTATEIILHOM JACATCIIBHOCTHU OpFaHI/ISaHI/II/I B COOTBECTCTBHHU C
TpaauIIMOHHBIMU pOCCI/IfICKI/IMPI COMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, ITPUHATHIMUA
B OGH.IGCTBG IpaBHUJIaMH U HOPMaMH ITOBCACHUA U CHOCO6CTBYIOT nponeccaM CaMoOIlO3HaHHMA, CAMOPAa3BUTHA
n conuaim3anu 06y‘-IaIOH.II/IXC5'I.

JIMYHOCTHBIE PE3yabTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTproTHYeCKOro BOCIMTAHUSA

1) HEHHOCTHOTO OTHOLICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAYYHOMY HACIIE/IUIO,
MOHWMAaHHMS 3HAYCHUS XUMUYECKON HayKH B KH3HU COBPEMEHHOT'O O0IECTBA, CIOCOOHOCTH BIAICTh
JOCTOBEPHOI MH(pOpMAIMEH 0 NEePEOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHbBIX 3HaHUAX 00 yCTpoOilcTBE MHUpa 1 OOLIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) HpGILCTaBJIeHI/DI O COMAJIbHBIX HOpMaX u HpaBI/IJIaX MCEKIINYHOCTHBIX OTHOIHGHI/If/'I B KOJIJICKTHUBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIe0BATEIbCKOM, TBOPUECKOH U
IPYTUX BUAAX AESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NIEATEIBHOCTH MPU BBITOJHEHUH
yT-I€6HI>IX, IIO3HaBAaTCJIbHBIX 3a4a4, BBIITOJIHEHUU XUMHYCCKUX 3KCHepI/IM€HTOB, CO3JaHNHN y‘I€6HI>IX HpOCKTOB,
CTpeMHeHI/ISI K B3AaUMOIIOHUMAaHHWIO U B3aNMOIIOMOIIIA B Hpouecce E)TOI\/JI y‘~I€6H0ﬁ ACATCIIBbHOCTHU, TOTOBHOCTHU
OLICHMBATh CBOC MOBEJEHUE U OCTYIIKH CBOMX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

LleHHOCTH HAYYHOTO MO3HAHUSA

3) MHPOBO33PEHYECKHUX MPEACTABICHHIA O BELIECTBE U XUMHYECKON PEaKIHU, COOTBETCTBYIOLIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINX OCHOBY JJISl IOHUMAHUSI CYITHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS TIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C IPUPOIHON CPeIoi, O pOJIM XUMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOTyYCHNE HOBBIX 3HAHHI 110 XUMHHU, HEOOXOIUMBIX IS
00BsICHEHHS HAOII0AAEMBbIX ITPOLIECCOB U SBJICHUM;

5) nmo3HaBaTenbHOM, HPOPMAIIMOHHON M YUTATEIbCKON KYJIbTYPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHON paboTHI C yUeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JTUTEPATYPO, TOCTYITHBIMU TEXHHYECKUMH
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHIA;

6) nHTepeca K 00yUYEHHIO M IO3HAHUIO, JII0O03HATEIBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
camM000pa30BaHMIO, IPOEKTHO U NCCIIE0BATEIbCKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHsI 00yueHUs B albHEHIIIEM;

DopMHPOBaHUSA KYJIbTYPBbI 310POBbS

7) 0CO3HAHUS IIEHHOCTHU JKU3HHU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBbBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS MTOCIIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpeHHUs1), HEOOXOAMMOCTH COOJIIOICHUS ITpaBUil 0€30MaCHOCTH NP 0OpaIleHUH ¢
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) mHTEepeca K MPaKTUIECKOMY N3YUeHHIO TIpodeccuii ¥ Tpyaa pa3indHoro poJia, yBaKCHUE K TPYAY U



pe3yjibTaTaM pr,IIOBOﬁ ACATCIIBHOCTH, B TOM YHUCJIC HAa OCHOBC IIPUMCHCHUS MMPECAMCTHBIX 3HAHUH 110 XHUMHHU,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPACKTOPUH MPOAOIKEHHSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEITHOM
poeCCHOHATTLHOMN IEATSIFHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHUH; TOTOBHOCTh aJIJalITHPOBATHLCS B
npoeCCHOHATILHOM cpelie;

IKO0JIOTHYECKOI0 BOCIIUTAHUS

9) 9KOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOILICHHUS K MPUPOE KaK HCTOYHUKY KH3HH Ha 3eMiie, OCHOBE ¢
CYIIECTBOBAHUS, IOHUMAaHUS IEHHOCTH 3J0POBOT0 U O€30I1aCHOTr0 00pa3a >KU3HU, OTBETCTBEHHOIO
OTHOIIECHMS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3J0POBbIO, OCO3HAHMS LIEHHOCTU COOJIIOACHNUS
IpaBuiI OE30M1aCHOTO MOBEIEHUS MTPH PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAIOIIUX 3/I0POBBIO
U SKU3HH JIIOJICH;

10) criocoOHOCTH PUMEHSITh 3HAHMS, TTOJTy4aeMble IIPH U3YYCHUHN XHUMUU, ISl PSLICHUS 3a/1a4, CBI3aHHBIX
C OKpY>Karolle NpUPOJIHON CPENOM, TOBBILIEHUS YPOBHS 3KOJIOTHYECKOU KYJIbTYpPbl, OCO3HAHUS
r7100aJIbHOTO XapaKTepa KOJOTMUECKUX MPOOIeM U IMyTel UX PelIeHHus OCPEICTBOM METOAOB XUMuu; 11)
9KOJIOTMYECKOTO MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B II03HABATEJIbHOM, KOMMYHUKaTUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTarnipeIMETHBIX PE3yIbTaTOB BBACIAIOT 3HAYUMBIE U1 (HOPMUPOBAHHSI MUPOBO33PEHUS
oOIIeHayYHBIC TOHATHA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHCcTeMa, IPOIIecC, SKCIIEPUMEHT U Ap.),
KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUM U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOH KapTUHE MUpPa, U YHUBEpCallbHbIE
yueOHble JelicTBUS (IT03HABaTEIbHbIC, KOMMYHUKATHUBHbIE, PETYJISTUBHBIE), KOTOpbIe 00ECIIEYMBAIOT
(bopMHEpOBaHKE TOTOBHOCTH K CAMOCTOSTEIFHOMY TUIAHMPOBAHUIO U OCYIIECTBICHUIO yUeOHOM
JESITEIIBHOCTH.

MertanpeameTHble pe3yiabTaTbl OCBOSHHUS 00pa30BaTEIbHON POrpaMMBbI 10 XMMUU OTPaXKaroT OBJIa/ICHUE
YHUBEPCAIbHBIMU I03HABATEIBHBIMU JICUCTBUSIMH, B TOM YHCJIE:

ba30BBIMH JT0rH4eCKHUMH 1efCTBUSAMH

1) yMeHHEM HCIOIB30BATh MTPUEMBI JIOTHYECKOTO MBIIUICHHUS TIPH OCBOCHHUHU 3HAHHUI: PACKPBIBATH CMBICI
XUMHUYECKUX MOHATUH (BBIAENATh UX XapaKTepHbIe MPU3HAKU, YCTaHABINBATh B3aUMOCBS3b C JPYTUMU
MOHSTHUSIMH ), UCIIOJIb30BaTh MOHSTHS JUIsl OOBSICHEHUSI OTAENbHBIX (DaKTOB U SIBJIEHUI; BEIOMpAaTh OCHOBAHUS
U KpUTEPUU JJIs KIIaCCU(PUKALMU XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUi; yCTaHABIMBATh IPUYMHHO-
CIIEICTBEHHBIE CBSI3M MEXKIY OOBEKTaMU U3YUEHUS; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIyKTHUBHBIE,
JIeIyKTUBHBIE, [10 AHAJIOTUM); J1€1aTh BHIBOJBI U 3aKIIOUYECHHUS;

2) yMeHHEM TIPUMEHSTH B TIPOIECCE TIO3HAHUS MOHSTHUS (TIPSIMETHBIC U METAPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOEIH, UCIOIb3yEMbIE B XUMUHU, TPEOOPa30BbIBATh MIMPOKO IPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MTPE/ICTABICHHS] — XUMHUYECKHI 3HaK (CUMBOJ 3JIEMEHTA), XUMHUYecKas GopMylia U
ypaBHEHHE XUMHUECKON peaklluyi — MpPH PEIICeHUH y4eOHO-TI03HaBaTeNbHbIX 33/1a4; C YUETOM THX
MOJIETIbHBIX MPECTABICHUHN BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH U3Y4aeMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKIINI{; BBIABIATH OOIIME 3aKOHOMEPHOCTH, TPUUNHHO-
CJIEJICTBEHHBIE CBSI3M U MIPOTUBOPEUHS B H3y4aEMBIX MPOIECCaX U SIBICHUAX; MpeularaTb KpUTEPUH JUIS
BBISIBJICHHSI ATHX 3aKOHOMEPHOCTEH 1 MPOTUBOPEUNIA; CAMOCTOATEIBHO BEIOUPATH CIOCO0 perieHus yueOHoi
3a/1auM (CpaBHUBATh HECKOJIbKO BapUAHTOB PEIICHUsI, BHIOMpATh HanOoJiee MOIXOISAIINN C YIETOM

CaMOCTOSITENTLHO BBIJICIEHHBIX KPUTEPUEB);

ba3zoBbiMu HCCIEeA0BATCIbCKUMH IleﬁCTBHﬂMH



3) yMEHHEM UCIIOJIh30BaTh MIOCTABICHHBIC BOIIPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS, 8 TAK)KE B
Ka4y€CTBC OCHOBBI AJIsA (I)OpMI/IpOBaHI/ISI THUIIOTE3LI ITO IMMPOBEPKC NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KI[CHHﬁ;

4) mpuoOpeTeHne OIbITa MO TUNIAHKPOBAHHIO, OPTAaHU3AIMH U ITPOBEICHUIO YICHUIECKUX KCIICPUMEHTOB!
YMEHHUE HaOJI0JaTh 32 X0JJOM IPOLIEeCCa, CAMOCTOSTEIbHO IPOTHO3UPOBATh €T0 Pe3yNbTaT, (POPMYIHPOBATH
O606IJ_I€HI/IH W BBIBOJIBI 11O pE3yJibTaTaM HpOBe,[[éHHOFO OIIbITa, UCCIICA0OBAaHHUA, COCTABIIATH OTYET O
IIPOJIEJIaHHOM padoTe;

Pa6oroii ¢ nunpopmanueii

5) yMeHHeM BHIOUpATh, aHATU3UPOBATh M HHTEPIIPETHPOBATH HH(YOPMAIHIO Pa3IMYHbBIX BUIOB U HOpM
MPECTAaBICHUS, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJISIPHAS JTUTEPATypa XUMHUUECKOTO
coZiep KaHus, CIIPpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTHYECKH OLICHUBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMEeHUEM IPUMEHSTH Pa3JIMUHbIC METOBI U 3AIPOCHI PH MOUCKE U 0TOOpE MH(POPMALTUH U
COOTBETCTBYIOIIHNX JAHHBIX, HEOOXOIUMBIX JUIS BBIMIOJIHEHHS YU€OHBIX U MO3HABATEIbHBIX 337a4 Ompe-
JEeNCHHOTO TUIIA; TIPUOOPETEHHE OTIBITA B 00JIACTH HCII0JIb30BaHMSI MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIAZICHNE KYJIbTYPOIl aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENTFHO BEIOMPATH ONTHUMAIBHYIO (hOpMY IIpeCTaBICHNUS HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, IpYTUMHU GopMaMu TpapuKu U UX
KOMOMHAIIUSIMH;

7) yMEHUEM KCIOJIb30BaTh M aHAIM3UPOBATH B IPOIECCEe YU4eOHON U UCCIIEIOBATEIILCKON IESITEIbHOCTH
MHGOPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO X03HCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpY>Karolle NPUPOTHON CPEBI;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHueM 3a/1aBaTh BOMPOCHI (B XOI€ TUAJIOTa H/WIH JUCKYCCHHU) MO CYILIECTBY 00CYKIaeMOMN TEMBI,
(OpMyIIMPOBATh CBOM MPEIOKECHUS OTHOCUTEIIBHO BBITOJIHCHUS TIPEIOKEHHON 3a/1a4K;

9) npuoOpeTeHre OMbITa MPE3CHTAIIMK PE3YJIbTATOB BHIMOJIHEHUS XUMHUECKOTO SKCIICPUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH MMO3HABATEIILHOMN 1 HCCIIEI0BATEILCKON
JEeSTEHOCTH TPU PEIICHUN BOSHUKAIOIINX IMPOOJIEM Ha OCHOBE yueTa OOITIX HHTEPECOB M COTJIACOBAHHS
no3uiuil (00cyxIeHus, 0OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJMHAIIHS COBMECTHBIX IEHCTBUH,
oTpeielicHUuEe KPUTEPHUERB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI | JIp.);

YHuBepcaabHBIMH PeryJIaTHBHBIMH IeHCTBUAMU

11) yMeHHEM CaMOCTOSITENLHO OMPEICISITh LENHU IeITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTh, BBIOMpATh Hanboee
3¢ deKTUBHBIE CITOCOOBI peIlIeH!s YU€OHbIX U MO3HABATEIbHBIX 3314, CAMOCTOSTEILHO COCTABIIATh UITU
KOPPEKTUPOBATh MPEJI0KEHHBIN aIrOpUTM JEHCTBUI IPY BBIITOJIHEHUU 3aJJaHUH € YUETOM MOJTy4EHUs
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIMAX; OLEHUBATh COOTBETCTBHE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOM LENIH;

12) ymeHHEeM HUCTONIB30BaTh M aHATM3UPOBATh KOHTEKCTHI, IPEIaracMble B yCIIOBHH 3aaHHH.

INPEAMETHBIE PE3YJIbTATbBI

B cocrage MNPECAMCTHBIX PC3YJIbTATOB IO OCBOCHUIO 00s13aTeNIBLHOTO COACPIKaHUSA, YCTAHOBJIICHHOT'O JIaHHOM
HpHMCpHOfI p3.60‘-ICI71 HpOFpaMMOf/'I, BBIACTIAKOT. OCBOCHHBIC O6y‘-IaIOH_II/IMI/ICH HAaYYHBIC 3HAHUS, YMCHUA U
CITOCOOBI I[Cf[CTBHfI, CHCLII/I(I)I/I‘ICCKI/IC AJIA HpC,Z[MCTHOﬁ obmactu «XI/IMI/IH», BUBI ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 UHTCPIIPCTALINH, Hpe06pa3013aH1/110 U MPUMCHCHUTIO B PA3JIMYHBIX y‘-Ie6HBIX n
HOBBIX CUTyallHAX.



[TpenmMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y O0YUAIOIIMUXCS CAEAYIOUTNX YMEHHH:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XMMUYECKHUX MTOHSATHIA: aTOM, MOJICKYJIa, XHMHUUYECKHIA 3JIEMEHT, IPOCTOE
BELIECTBO, CJIIO)KHOE BEIIECTBO, CMECh (OJJHOPO/IHAS U HEOJHOPO/IHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS
aTOMHAas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10JIs
XUMHUYECKOT'0 3JIEMEHTa B COSMHEHUH, MOJIIPHBIA 00BEM, OKCUI, KUCIIOTa, OCHOBAHUE, COJb,
3JIEKTPOOTPHUIIATEIILHOCTD, CTENICHh OKUCIICHHS, XUMUYECKasl PEaKLIusl, KITacCU(PHUKAIHS PEaKIMi: peakuu
COEIMHEHMSI, PEaKLIUU Pa3NIOKEHHUs, PeaKIMK 3aMEILCHUS, peaKlluu 0OMeHa, 9K30- U SHA0TEPMUYECKUE
peakuuu; TermioBoi 3 PeKT peakuuu; SAPo aTomMa, SJIEKTPOHHBIH CI0H aToMa, aTOMHasi OpoUTalb, paanyc
aToMa, XUMUYECKasl CBsI3b, MOJSIPHAst M HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 0I5 BellecTBa (MPOIEHTHAs KOHIEHTPALKs) B pacTBOPE;

2) unmocmpupoéams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. I1. 1) ¥ IPUMEHSTh STH IOHSATHS
IIPY OMUCAHHUM BELIECTB U UX MPEBPALCHHUIA;

3) ucnonvzosams XUMUYECKYIO CUMBOJIHKY JJIsl COCTaBIICHUsSI (POPMYJT BEIIECTB M YPABHEHUI XUMHYESCKUX
peaKuuii;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHCHHUSAX; CTCIICHb OKHCIICHHSI
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX ; TPUHAJICKHOCTh BEIIECTB K OIPEICICHHOMY KJIACCY COEAMHEHUH 0
(dbopMyIiaM; BUJl XUMUYECKOU CBsI3U (KOBAJICHTHAS ¥ HOHHAS) B HEOPTAaHMYECKHUX COCIMHCHUSX;

5) packpwieams cmoica Tlepuonudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAaHHE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKHX 3JIEMEHTOB OT MX MOJIOKeHUd B [lepuoanueckoit
CHCTEME; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJpO; ONKCHIBATH U XapaKTEPH30BaTh Ta0IM4HYyI0 popmy [leproamueckoii cCTeMBbI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas noArpymnmna (A-rpynmna)» u «nobouyHas noarpymmna (b-
rpymnma)», Majble U O0NbllINe IEPUOIbl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B TaOIUIIE
«[lepuonuyeckas cucrema xumuueckux 3nemeHToB Jl. . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS ATOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps] sipa, 00Iiee YUCIIO0 FIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIO0SM);

6) knaccuguyuposames XUMAYECKHE JICMEHThI, HCOPIaHUYECKHE BEIIECTBA; XMMUYECKHE peakiuu (10
YHCIy U COCTAaBY yYaCTBYIOIIUX B PEaKIIMU BEUIECTB, MO TEIJIOBOMY 3D eKTy);

7) xapaxkmepuzosamu (onucvieams) OOIINE XUMHYECKUE CBOMCTBA BEIIECTB PA3IMYHbIX KIACCOB,
MOATBEPIK/1ast OMMMCAHUE MPUMEPAMU MOJICKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

8) npoecno3zupoeams CBOWCTBA BENIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBpAIeHU B PA3IUYHBIX YCIOBUSIX;

9) ebiuUCIIMb OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JTOJIFO
XUMHUYECKOT'0 3JIEMEHTa 10 (hopMyJie COEAMHEHMSI; MACCOBYIO JOJIIO BEIIECTBA B PaCTBOPE; IPOBOJUTH
pacueThI M0 YpaBHEHUIO XUMUYECKON peaKkIlnu;

10) npumernsims OCHOBHBIE OTIEPALIMU MBICIUTEIIBLHO JCITEIbHOCTH — aHAJIN3 M CHHTE3, CPABHEHHE,
000011IeHHEe, CHCTEMAaTH3aIINI0, KIACCU(UKAINIO, BRISBIICHUE MIPUUNHHO-CIICICTBEHHBIX CBSI3€H — JJIA
M3y4YEeHHUs CBOWCTB BEIIECTB M XUMHUECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIE METOIbI ITO3HAHUS —
HabIoIeHue, U3MEPEHNE, MOJIEINPOBAHHE, YKCIIEPUMEHT (pealbHbI U MBICIICHHBIH);

11) crnedosams npaBUIIaM MOJTBL30BAHMS XUMUYECKOH TIOCY/ION M JTAOOPaTOPHBIM 000PYIOBAaHHEM, & TAKIKE
IpaBWJIaM oOpallleHus C BEIeCTBaMU B COOTBETCTBUH C MHCTPYKLUSAMH IO BBIITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPO/Ia U KUCIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEEICHHOW MacCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA; INIAHUPOBATH U
MIPOBOAUTH XMMHYECKHE SKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB IIEJIOUEN U KUCIIOT C TIOMOIIIBIO



MH/IUKATOPOB (JIAKMYC, (eHOIPTATICHH, METUIIOPAHXK U JP.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XMMUYECKUX TIOHSITUN: XUMUYECKHUI SJIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CII0’KHOE BELIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIEHOCTD, CTEICHb
OKHCJICHHS, XUMUYECKasi PeaKIIns, XHMUIECKasi CBS3b, TETNIOBOM AP PEKT peaKkIiu, MOJIb, MOJISIPHBIN 00BEM,
PacTBOP; AIEKTPOIUTHI, HEAIEKTPOIUTHI, HICKTPOIUTHIECKAs! JUCCOLUALNS, PEAKIIMH HOHHOTO 0OMEHa,
KaTaJn3aTop, XUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOPATUMBIE PEAKLIUU, OKUCIUTEIBHO-
BOCCTaHOBHTEIIFHBIC PEAKIIUH, OKHCIINTENh, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBJICHHUE, AJUIOTPOIIHS,
aM(OTepHOCTh, XMMUYECKasl CBA3b (KOBAICHTHAS, HOHHASI, METAUIMYECKas ), KPUCTAJUTNYECKAsl PEHICTKa,
KOPPO3HsI METAJUIOB, CILIABBI; CKOPOCTh XUMHUECKON PEAKLINH, MIPEIEIbHO JOIyCTUMAasi KOHIEHTPAIH
(ITIK) BemecTna;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITHH (CM. 1. 1) ¥ IPUMEHSTh 3TU MTOHSATHSI
IIPY ONHMCAHHUHU BEIIECTB M UX MPEBPALICHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOJIHKY JJIsl COCTaBIICHUsSI (POPMYJT BEIIECTB M YPABHEHUI XUMUYESCKUX
peaKuuii;

4) onpedensimb BaJCHTHOCTb M CTEIICHb OKMCIICHUS XMMUYECKUX 3JICMEHTOB B COCAMHEHUSX PA3JIMYHOTO
COCTaBa; MPUHAJUIC)KHOCTH BEIIECTB K ONPEACICHHOMY KJIaCCy COSAMHEHHH 10 POpMyIaM; BUI XUMUYECKON
CBsI3U (KOBAJICHTHAS, HOHHAS, METAIUTMYECKAs) B HEOPTAaHUIECKUX COCTUHEHUSX; 3apsi/l HOHA IT0 XUMHUYECKOM
dopmyiie; xapakTep Cpeabl B BOIHBIX PACTBOPaX HEOPraHUYECKUX COSITUHEHUH, TUI KPUCTAITTHYECKOM
PELIETKH KOHKPETHOTO BELIECTBA,

5) packpvieams cmvicn Tlepuoauyeckoro 3akona J. M. MenaeneeBa u IeMOHCTPHPOBATh €TI0 IOHUMAaHHUE:
OIMCHIBAThH M XapaKTepu30BaTh Tabanunyo Gopmy [leproanyeckoit cHCTEMBI XUMHUYECKUX IIEMEHTOB!
pas3nuyaTh NOHATHA «TJIaBHAs moArpymnmna (A-rpymma)» u «nodounas noarpynna (b-rpynmna)y», mansie u
OoJIbIIHE IEPUO/IBI; COOTHOCUTH 0003HaUEHUS, KOTOPbIE HUMEIOTCS B IEPUOINIECKOM TaOIIUIIE, C YUCIIOBBIMU
XapaKTEPUCTHKAMH CTPOCHUS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB | 3aps] apa, o0Iiee yucio
AJIEKTPOHOB U pacIpeiesieHue UX 10 JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOIIIHE 3aKOHOMEPHOCTH B
M3MEHEHHMH CBOWCTB 3JIEMEHTOB U MX COEAMHEHUH B MpeesiaX MalbIX IEepHUOI0B U TJIaBHBIX MOATPYII C
Y4€TOM CTPOEHHUSI UX aTOMOB;

6) knaccuguyuposames XUMUYECKHIE JICMEHTHI, HCOPraHUUECKHIE BEIIECTBA; XMMUUECKHE peakiuu (110
YHUCITY M COCTAaBY YYaCTBYIOIIUX B PEAKLIUHU BEILECTB, IO TEIJIOBOMY 3P (EKTY, 10 U3MEHEHUIO CTENIeHeN
OKHCIICHUSI XHMUYECKHX JIEMEHTOB);

7) xapaxmepuzosams (ONKUCHIBATH) OOIIHUE U CHEH(PUICCKIE XUMUYECKHAE CBOWCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, MOATBEPKAast ONMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX Y HOHHBIX YPaBHEHHH COOTBETCTBYIOIUX
XUMHUYECKUX PeaKLuii;

8) cocmaensime ypaBHEHHs 3JIEKTPOIUTHUSCKON TUCCOLMAIIMN KHCIIOT, IETOYCH U COJIell; MOJTHbIC 1
COKpAaICHHBIE YPaBHEHUS PEaKIii HOHHOTO 0OMEeHa; YpaBHEHUS PEaKIfii, TOTBEPIKIAIOIINX
CYIIECTBOBAHNE T€HETHUUECKON CBSI3U MEXKIY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpwieams cyuwHocms OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUI ITOCPESICTBOM COCTABIICHHSI
3JIEKTPOHHOTO OajaHca 3TUX PEaKIUi;

10) npoerno3zuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOXHOCTH MPOTEKAHUS
XUMUYECKHX MPEBPAIICHUHN B pa3IMYHBIX YCIOBUIX;

11) ebiuucsimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMHYECKOT0 3JeMeHTa 1o (opMysie COeAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; IPOBOIUTh
pacyeThl 10 YpaBHEHUIO XUMHYECKOW PEaKIIHH;

12) credosams ipaBuIIaM NMOJIH30BAHHUS XUMHYECKOM ITOCYI0N M JIAOOPATOPHBIM 000PY/IOBAHUEM, & TAKIKE
MpaBHUJIaM OOPAIICHHUS C BEMIECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMH TTIO BEITIOJTHEHHUIO JIAOOPATOPHBIX



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

13) nposooums peakuuu, MOATBEPHKAAIOIINE KAYSCCTBEHHBIN COCTAB Pa3InYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM ITYTEM XJIOPUJ-, OpOMHUI-, HOTU-, KapOoHAT-, hocdaT-, CUITUKAT-, CyIb(aT-, THAPOKCUI-HOHBI,
KaTUOHBI aMMOHUS M HIOHBI U3yYCHHBIX METAJIIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKHUX
BEIIICCTB;

14) npumensims OCHOBHBIE ONICPAIIH MBICIUTEIBHOMN ISSITEILHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
000011IeHIe, CUCTEMATH3AIINIO, BBISBIICHUE TIPUIMHHO-CIICICTBEHHBIX CBS3EH — /ISl U3YUCHUs CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIUi; €CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHUSI — HAOJIO/ICHHE, H3MEPCHHE,
MO/JICJIMPOBAHUE, IKCIICPUMEHT (peasTbHBIA ¥ MBICIICHHBIH ).



TEMATHYECKOE IIJTIAHUPOBAHHUE

8 KJIACC
Ne | HamMeHoBaHHe pa3ie/ioB M TeM POrpaMMbl KosuuecTBo yacos JJexTponHble (HH(POBLIe) 00pa3oBaTeIbLHbIE PeCyPChI
n/n
BCEro | KOHTPOJbHbIE NPaKTHYeCKHe
padoTsI padoTbI

Paznen 1. IlepBoHayanbHble XHMHYECKHE OHATHSA

1.1. | Xumusi — BaxkHasi 06J1aCTh €CTECTBO3HAHUS H MPAKTHYECKOH AeSITETLHOCTH YeJ0BeKa 5 Vun.py.:
https://uchi.ru/

Poccuiickas 31eKTpOHHAS LIKOJIA
https://resh.edu.ru/

WurepakTuBHas padoyas Terpaap CkalicmMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa

1.2. | Bemecrsa 15 Vuu.py.:

¥ XHMHYeCKHe Peakun https://uchi.ru/
Poccuiickas 31€KTpOHHAs LIKONIA
https://resh.edu.ru/
WurepaktuBHas padbodas Terpans CkaiicMapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa

Hroro no paznery 20

Paznen 2. BaxkHelilue NpeACTABUTEIN HEOPIrAaHMYECKUX BellleCTB

2.1. | Bosnyx. Kuciopoa. [lousitue 06 okcnaax 5 Doxcdopa:
https://foxford.ru/.

Poccwuiickas smekTporHas mKona https:/resh.edu.ru/
WnTepaktrBHas padouas Terpans CkaiicMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa

2.2. | Bogopon. 5 WurepaktuBHas padodas terpans CxaiicMapr:

TloHsiTHE 0 KHCIOTAX M COJISAX https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas anekTpoHHas
mIKona
https://resh.edu.ru/

2.3. | KosimuecTBeHHbIE OTHOIEHHSI B XMMUH 4 WurepaktuBHas padodas terpags CkaiicMapr:
https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickast aekTpoHHast
KON
https://resh.edu.ru/

2.4. | Boua. Pacreopbl. [Tousitie 06 0CHOBaHUSIX 5 WurtepaktuBHas padouas Terpaap Ckalicmapr:
https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickast aeKkTpoHHas
mIKona
https://resh.edu.ru/

2.5. | OcHOBHBIE KJIACCHI HEOPTAHMYECKHX 11 WurepaktuBHas padodas terpans CkaiicMapr:

coeIMHeHHI https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickast aneKkTpoHHas
mIKona
https://resh.edu.ru/
Hrtoro no paszery 30




Paznen 3. [lepnoanueckuii 3akon u Ilepnoanyeckasi cuctemMa Xumudeckux iementos /1. . Menjeieesa.
CTpoeHue aToMOB. XUMHYECKasl CBsI3b. OKUCIUTEIbHO-BOCCTAHOBHTEIbLHbIE PeaKIHH

3.1. | Mepuoxnyecknii 3axon u [lepuoguyeckas cucrema xumuyecknx iementos J. U. Menpeie-eBa. 7 Ounuknonenus «[Ipupoxa Hayku»: Xumus
Crtpoenne atoma http://elementy.ru/chemistry
XuMuk.ru. Caiit 0 xXumMun
https://xumuk.ru/
Poccuiickas DOJIEKTPOHHAs LMIKOJIa
https://resh.edu.ru/
WurepaktuBHas padbodas Terpans CkaiicMapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa
3.2. | Xumnueckas cBsizb. OKHCINTEIHHO-BOCCTAHOBATEIbHbIE PeaKITH 8 Ouuuknonenus «I[Ipupona Hayku»: Xumus
http://elementy.ru/chemistry
XuMuk.ru. Caiit 0 xumun
https://xumuk.ru/
Poccwuiickas JJIEKTPOHHAA MIKOJIa
https://resh.edu.ru/
WurepaktuBHas padbodas Terpans CkaiicMapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa
HWroro 1o paszueny: 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 ‘ ‘
9 KJIACC
Ne | HanumeHoBaHHe pa3/iesioB U TeM MPOrPaMMbl KosmyecTBo yacon JsekTpoHHbIe (1H(POBbIe) 0Gpa3oBaTelIbHbIE PECyPChI
n/m

BCero ‘ KOHTPOJIbHBIE paﬁOTl)l

MpPaKTHYeCKHue paﬁOTbI

Paspen 1. BemecTBo u XuMHYeCKHe PeaKIul

1.1

IToBTOpenne u yriayG/ieHne 3HAHUI OCHOBHEIX Pa3/leIoB Kypca 8 Kkiacca

Vuau.py.:

https://uchi.ru/

Poccuiickas 31eKTpOHHAS KON
https://resh.edu.ru/

1.2.

OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pealcum?l

VYun.py.:

https://uchi.ru/

Poccuiickas 31eKTpOHHAS KON
https://resh.edu.ru/

1.3.

DJIeKTpoIuTHYeCKAs Jucconuanus. XuMHUecKHe peaklMi B pacTBopax

Vuau.py.:

https://uchi.ru/

Poccuiickas anexTpoHHas MIKona
https://resh.edu.ru/

HWroro no pazneny

17

Pa3znen 2. HemeTaiibl M X cOeTUHEHUST



http://elementy.ru/chemistry
http://elementy.ru/chemistry

2.1. | O0uasi xXapaKTepUCTHKA XUMUYeCKUX di1eMeHToB VIIA-rpynmnbt. Tanorenst 4 Yuu.py.:
https://uchi.ru/
Poccuiickas anekTpoHHas Ko
https://resh.edu.ru/

2.2. | O0uast XapaKTepUCTHKA XHMHYEeCKUX 31eMeHToB VIA-rpynmnbi. Cepa u e¢ coequHeHust 5 Vuu.py.:
https://uchi.ru/
Poccuiickas 31eKTpOHHAS KON
https://resh.edu.ru/

2.3. | Obumas XapaKTepHCTHKA XHMHYECKHX 3J1eMeHTOB VA-rpynnsl. A30T, Gpocop 1 UX coeHHEHUsT 7 VYun.py.:
https://uchi.ru/
Poccuiickas 31eKTpOHHAs LIKOJIA
https://resh.edu.ru/

2.4. | O0uas XapaKTePUCTHKA XMMHYECKUX dj1eMeHToB IVA-rpynmsl. 8 Yuu.py.:

Yriepoa H KpeMHHIi U UX COeTHHEHUs https://uchi.ru/

Poccuiickas 31€KTpOHHAS LIKOJIA
https://resh.edu.ru/

Hroro no pasneny 24

Pa3nen 3. Meralibl M MX cOeIMHEHH S

3.1. | OGuIme CBOIiCTBA METAJLIIOB 4 Vuu.py.:
https://uchi.ru/
Poccuiickas 31eKTpOHHAS LIKONIA
https://resh.edu.ru/

3.2. | Baxueiiline MeTaJLIbI H MX COEJUHEHHS 16 Vuu.py.:
https://uchi.ru/
Poccuiickas 31eKTpoHHAS KON
https://resh.edu.ru/

Hroro no pazzneiny: 20

Paznen 4. XuMus v oKpy:Karomas cpeaa

4.1. | BemecTBa M MAaTEPUAJIbI B )KU3HA YeI0BEKa 3 Vun.py.:
https://uchi.ru/
Poccuiickas anexTpoHHas mKkona
https://resh.edu.ru/

Hroro no paszeny: 3

Pe3epBHOE BpeMmst 4

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KoauuecTBO 4acoB Brb1, hopMbr
" BCEro0 | KOHTPOJIbHbIE | IPAKTHYECKHE KoHTpoIH
padoThI padoThI
L 1
2. 1
3 1
4. 1
S. 1
6 1
v 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22, 1
23. 1
24, 1
25. 1
26. 1
27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57,

58.




59. 1

60. 1

61. 1

62. 1

63. 1

64. 1

65. 1

66. 1

67. 1

68. 1

OBIIEE KOJIMYECTBO YACOB 1O | 68 7

I[TPOI'PAMME
9 KUIIACC

Ne Tema ypoka KounyecTBo 4yacoB Buabl, popmbi
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | MPAKTHYEeCKHe
padoThI padoThI

1. 1

2. 1

3. 1

4. 1

1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1




17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.




48. 1
49. 1
50. 1
51. 1
52. 1
53. 1
54, 1
55. 1
56. 1
57. 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBIIEE KOJIMYECTBO YACOB I1O | 68

[TPOT'PAMME
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