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INOACHUTEJIbBHAA 3AIINCKA

Paboyas mporpamma o XuMuu ajsi ooydaronmxcs 8-9 kiaccoB cocraBieHa Ha ocHoBe TpeboBaHmii K
pe3yabTaTaM OCBOECHUSI OCHOBHOM 00pa30BaTenbHOM IporpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npencraBieHHbIX B DefepaibHOM rocyJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE OCHOBHOI'O OOILEro
o0pa3zoBaHusl, C YIETOM pacipeeIEHHBIX 10 KJIaccaM MPOBEPSEMBIX TPEOOBaHMIA K pe3y/IbTaTaM OCBOCHHS
OCHOBHOU 00pa3oBaTeIbHON POrpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUs M SJIEMEHTOB COJICPIKAHUS,
IIPEJCTAaBICHHBIX B Y HUBEPCAILHOM KOAM(UKATOpE 110 XUMHH, a TaKXkKe Ha ocHOBe [IprmepHOi nmporpaMmsl
BOCIUTaHMsI 00yUarOIIMXCsl IPH MTOJyYEHUH OCHOBHOIO 0011ero oopazoBanus u ¢ yuétoM Konuenmuu
MperoIaBaHusl yueOHOTo npeaMeTa « XUMHUsI» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit
denepanyn, pearn3yoX OCHOBHbIE 001Ie00pa3oBarenbHble mporpammsl (y1B. Pemenuem Komnernn
Munnpocsemenust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «XUMMWSA»

Bknan yue6HOTO NMpeamera « XUMUs» B JOCTHIKEHUE 11eJIeil OCHOBHOTO 0011ero o0pa3oBaHus 00yCIIOBIICH
BO MHOI'OM 3HaU€HUEM XMUMHUYECKON HAyKU B MO3HAHUU 3aKOHOB IPUPO/Ibl, B PA3BUTUHU MPOU3BOAUTEIBHBIX
CHJI O0ILIECTBA U CO3JJaHUU HOBOI 0a3bl MaTepUalbHOU KYJIbTYpBHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK pacipocTpaHuia CBOE BIMsHUE Ha BCE 00JIaCTH
YeJI0BEYECKOI0 CYIIeCTBOBaHUS, 3a/iajia HOBOE BUCHHE MUPA, CTala HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbI, HEOOXOIUMBIM YCIIOBUEM >KH3HU OOIIECTBA: 3HAHUE XUMHHU CIYKUT OCHOBOM AJIs
(dhopMUPOBaHHSI MUPOBO33PECHHUS YCIIOBEKA, €T0 MPEACTABICHUH O MAaTEPUATHFHOM SMHCTBE MHPA; BAKHYIO
poJib UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIIOINH
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XMMUS HAlpaBlieHa HA pPellleHue TT00albHBIX MPOOIeM YCTOHYHMBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, YHEPTETUYECKOM, TUIIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, TPOOIeM
3/IpaBOOXpaHEHHUSI.

B YCJI0BHUAX BO3pACTAIOIICTO 3HAYCHUSA XUMUH B JKU3HU 06HI€CTBa CYIICCTBCHHO ITOBLICHUJIACH POJIb
XHUMHUYCCKOI'O 06p330BaHI/I$I. B nmane conrain3al OHO ABJIACTCA OJHUM U3 YCHOBI/Iﬁ Q)OpMHpOBaHI/IH
HWHTCJUICKTA JIMYHOCTHU U TapMOHHUYHOT'O ec pa3sBUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUSI HEOOXOUMBI AJIs1 PHUOOpeTeHUs O0IIEKYIbTYPHOTIO
YPOBHS, TO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBaTh B MHOT000pa3HOi
’KM3HHU OOLIECTBA, ISl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, A1l TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU PA3INYHbIX
MaTEpHaJIOB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

Xummuueckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE ABJsETCS 0a30BbIM MO OTHOILIEHHUIO K CUCTEME OOIIEero
XHUMHYECKOro oopazoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiM3yeT MPUCYIIHE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPaXKaroT rOCYAapCTBEHHBIE, OOIIIECTBEHHbIE U
WHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
pa3BUTHA 00y4YaOIIUXCS CPEACTBAMU YUeOHOTO MpeaMeTa «XUMHUSI».

Wzyuenne npeamera: 1) cnocoOCTBYET peannu3ainuy BO3MOXKHOCTEH JIJIsl CaMOPa3BUTHS U (POPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON rpaMOTHOCTH; 2) BHOCHUT BKJIa]l B (POpMUPOBaHUE
MBIIIJIEHHS] U TBOPUYECKUX CIIOCOOHOCTEN MOIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NEeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U HUCCIIEI0BATEIbCKIX YMEHUN, HEOOXOANUMBIX KaK B TOBCEIHEBHOI
KHU3HU, TaK U B MPO(PECCHOHAIBHON 1eATeNbHOCTH; 3) 3HAKOMUT CO CIENM(PHUKON HaAyYHOTO MBIIICHUS,
3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IVIA1a HA €JMHCTBO IPUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM



3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH TTOJAPOCTKOB; 4) CIIOCOOCTBYET
(hOpMHPOBAHUIO IICHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTUYECKOE 00Opa30BaHHE MIKOJIHHUKOB.

HasBannple HampaBiIeHUS B 00y4YEHUN XUMUU 00ECTIEUNBAIOTCS CIIEIU(BUKON COepKaHUS TIPEMETa,
KOTOPBIH SIBIISICTCS MEeJaroruecky aanTUPOBAHHBIM OTpaKEHUEM 0a30BOI HAYKH XMMUHU Ha OMPEIeIEHHOM
arane €€ pa3BUTHs.

Kypc XxuMun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YYAIOIUMHUCS OCHOB HEOPTaHUYECKOM
XUMHUU U HEKOTOPBIX MOHATUH U CBEJIEHUI 00 OTAENbHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

CrpykTypa conepkaHus rpeamera chopMHUpPOBaHa HA OCHOBE CUCTEMHOTI'O MOAX0/1a K €0 U3yYEHHUIO.
CopepxaHue CKJIaIbIBAETCS U3 CUCTEMBI IIOHATUI O XUMUYECKOM AJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUI
0 XUMUYECKOH peakiun. O0e 3T CHCTEMBbI CTPYKTYPHO OPraHU30BaHbI IO IPUHIHUITY ITOCIEA0BATEILHOTO
pa3BUTHA 3HAHUN HAa OCHOBE TEOPETUYECKUX MTPEACTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YYEHHUs KaK OCHOBBI BCErO €CTECTBO3HaHMsI, ypoBHs [leprnoauueckoro 3akona JI. . Menneneesa kak
OCHOBHOT'O 3aKOHA XHMHH, YUYCHHS O CTPOCHUU aTOMa U XMMUYECKOH CBSI3H, IPEJCTABICHUN 00
JEKTPOJIUTUYECKON JUCCOLMALIMY BELIECTB B PACTBOPAX. TeopeTndyecKre 3HaHUs pACCMATPUBAIOTCS Ha
OCHOBE HMIMPUYECKHU MOTYUYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS OCIEI0BATEIBHO OT OJHOTO
YPOBHSI K IpYTOMY, BBIIOTHSISI (QYHKIMH OOBSICHEHHUS ¥ IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMbIX BEILIECTB.

Taxast opranu3anus cofepKaHus Kypca ciocoOCTBYET IPEACTaBICHUIO XMMUYECKON COCTABIIAIOIECH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
(dbopmupoBaHUs y 00y4YaIOMIUXCs IEHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHHIO U METO/IaM TTO3HAHUS B
Hayke. Ba)XHO Takke 3aMETUTh, YTO OCBOEHUE COJIEPKAHMS Kypca IPOUCXOAUT C IPUBICYCHUEM 3HAHUN U3
paHee H3y4eHHbIX KypcoB: «OKpyxaromuil Mup», «buonorus. 5—7 knaccsl» u «Pusuka. 7 Kiaacey.

HOEJHN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K nHamnpaBieHnio nepBoCTENEeHHON 3HAUMMOCTH TP pean3alii 00pa3oBaTeIbHbIX (PYHKIIHMA
npeaMeTa«XuMHus» TPAIUIMOHHO OTHOCAT (POPMHUPOBAHNUE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00J1acTi
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYpBI. 3a/1a4a MpeaMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUN, JOCTYIHBIX 00001IEHUI
MHUPOBO33PEHUYECKOT0 XapaKTEPa, SI3bIKa HAYKH, 3HAHUN O HayYHBIX METOJIaX U3YUYECHMSI BEILIECTB U
XUMUYECKHUX peakiii, a Takke B (OPMUPOBAHUM U PAa3BUTUU YMEHUN U CIIOCOOOB JAEATEIbHOCTH,
CBSI3aHHBIX C IJTAHUPOBAHUEM, HAOJIIOIEHUEM U NTPOBEJIEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOJII0IEHNEM
MpaBuiI 6€30MacHOr0 OOpaIleHHsI C BEIIECTBAMU B TTOBCETHEBHON KU3HH.

Hapsny ¢ aTum e u3ydeHus npeamera B IporpaMMe yTOYHEHBI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3oBaHUH 0CO00 3HAUMMON
MPU3HAETCS HAIIPaBJICHHOCTh OOYYEeHHsI Ha pa3BUTHE U CaMOpPa3BUTHE TIMYHOCTH, (popMHpoBaHue e
WHTEJUICKTa U 00IIel KynbTyphl. OOydeHHEe YMEHUIO YUYUTHCS U MTPOJIOJIKATH CBOE 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJHON M3 BaXHEUIINX PyHKUIMN yueOHBIX MPEAMETOB.

B cBsi3u ¢ TUM TIpH U3yUEHUHU TIPEAMETA B OCHOBHOM IIIKOJIE JOMUHUPYIOIIEE 3HAUCHUE TPHOOPEITH TaKue
LeJH, KaK:

— (opMHUpOBaHNE UHTEIUICKTYAJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MIPUHSITHIO PEIICHUN, CIOCOOHOM aqanTHPOBAThHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;



— HaINpaBJIEHHOCTh OOYYEHHUS Ha CHCTEMATHYECKOE MPHUOOIIIEHNE YUAIMXCS K CAMOCTOSITEIbHOM
HO3HaBaTeJ’IBHOI>’I ACATCIIBbHOCTH, Hay‘IHbIM METOAaM IIO3HAaHUA, (I)OpMI/Ip}IIOH_II/IM MOTHUBAIIUO U pa3BI/ITI/IC
CIIOCOOHOCTEH K XMMHUU,

— obecrieyeHne yCIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETCHHIO O0YJAIOIIMMHUCS OTIBITa PAa3HOOOpa3HOM
ACATCIIbHOCTH, IIO3HAHUA U CAMOIIO3HAaHHU A, KIIFOUCBBIX HABBIKOB (KHIO'—ICBBIX KOMHCTCHL{Hﬁ), HUMCHOIINX
YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/Ie YMeHI/Iﬁ 00BACHATD U OILICHUBATH SABJICHHA OKPYXXAOMIEro MUpa Ha OCHOBaHHUHN
3HAHUH U OIIbITA, MMOJTYYCHHBIX P U3YYCHUU XUMUU;

— ¢opmupoBaHue Yy 00yJaromuXcs T'YMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IEHHOCTH
XUMHUYECKHX 3HAHUN /7151 BBIPAOOTKHU SKOJIOTUYECKH 1eJIeCO00Pa3HOr0 MOBEACHHUS B OBITY U TPYAOBOI
JIEATEIbHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 30POBbs U OKPYKAIOIIEH IPUPOJIHON CPEMBL;

— Ppa3BUTHE MOTHBALIUU K O0YUEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHHMSI 001IeUeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY Mpoduiist u
HAIpPaBJIEHHOCTU JAJIbHEHIIIEr0 00y4YEeHHUS.

MECTO YYEBHOI'O TIPEIMETA «XUMHU51» B YHEBHOM IIJIAHE

B cucreme obmiero o0pa3oBanus «XUMHs» MPU3HAHA 0053aTEIBHBIM Y4EOHBIM IPEIMETOM, KOTOPBIN
BXOJIUT B COCTaB MpeIMETHOI 06macTu «EcTecTBeHHO-HAYYHBIE TPEIMETHIY.

VueGHBIM IITAHOM Ha eé H3yueHHe OTBEAeHO 194 yueGHBIX 4acoB — 110 2 4. B HeJeNio B 8 1 9 Ki1accax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O IIPEAMETA

8 KJIACC

IlepBoHauya/JbHbIe XUMHYECKHE TIOHSTHUS

[Ipenmer xumuu. Pois XuMuu B )KU3HU YesioBeKa. Terna u BemecTBa. GU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTHEe 0 MeTOAaX MO3HAHUS B XUMHUHU. XUMHS B CUCTEME HayK. YucTobie
BemiecTBa U cMecu. CriocoObl pa3ieNieHUs] CMeceH.

ATOMBI U1 MOJIEKYJIbI. XUMHUECKHE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie 1 Cll0KHbIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyra. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTABA
BemiecTB. OTHOCHTENBbHAS aTOMHas Macca. OTHOCHUTENbHAs MOJIEKY/sipHas Macca. MaccoBas 10J1s
XUMHUYECKOI'0 JIEMEHTA B COCUHEHUH.

DusnyecKkue U XMMUYECKHE ABJICHUA. XMMUUYECKas PEaKus U €€ MPU3HAKU. 3aKOH COXPAHEHUS MacChl
BelIecTB. XUMUYecKre ypaBHeHus. Kiiaccuduxanys XuMU4eCKUX peakiuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMeIIeHus, O0OMCHA).

XVUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ IpaBujiaMu paboThI B JIAOOpaTOPUH U
npuémamu 00pameHus ¢ JJabopaToOpHBIM 000PYAOBaHUEM; U3YUYECHHUE U ONHMCAaHUE (PU3NIECKUX CBOMCTB
00pa31l0B HEOPraHWYECKUX BeleCTB; HabIroAeHue Gru3nueckux (MIaBieHUe BOCKa, TassHUE JIbA, pACTUPaHUE
caxapa B CTyIIKe, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEYH, TPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJEMCTBHE MeJa ¢ KUCJIOTOMN) sBJIEHUH, HAOII0AEHUE U ONKUCAaHUE TPU3HAKOB IIPOTEKAHUS
XMMHUYECKUX peakluii (pa3iiokeHre caxapa, B3auMOJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxxenue ruapokcua Meau(ll) npu HarpeBanuM, B3aumMoeiicTBre xenesa ¢ pactBopoM conu meau(Il));
U3yu4eHHEe CIIOCOO0B pa3/ieieHus: cMecel (C MOMOIIbI0 MarHuTa, (UIbTPOBaHKE, BbIIAPHBAHUE,
TUCTUILISINS, XpoMaTorpadusi), IpOBEICHUE OYNCTKY TIOBAPEHHOW COJIH; HAOIIOACHNE U OTIMCAHHE
pE3yabTATOB NIPOBEJCHUS OIBITA, WITFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl; CO3/1aHUE MOJIEIeH
MOJIEKYJI (IIaPOCTEPHKHEBBIX).

Baskneimue npeacTaBUTEIM HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech ra3zoB. CocraB Bo3ayxa. Kuciaopoa — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUYECKHE CBOICTBaA (peakiuu ropenus). Oxcuasl. [Ipumenenue
kuciopoia. CriocoObl MOTYYEHHs KUCIIOPOAa B J1a0OpaTOPUU U IPOMBILIIEHHOCTH. KpyroBopot kuciopoa B
npupojie. O30H — ayuIoTpoIHast MOIU(PHUKALIKS KUCIOPO/Ia.

TenoBoit 3¢h(pekT XuMUUECKON peaKIu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U SHIOTEPMHUECKHE
peakuuu. TommBo: yroias U MeTaH. 3arpsi3HeHue Bo3/1yXa, yCUJIeHHE MapHUKOBOro 3 ¢eKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHne Bojopoja B Ipupojae, Gu3ndeckue 1 XUMHYeCcKre
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTydeHusi. Kucnotel u comim.

KomnuectBo BemectBa. Monb. Momnsipaas macca. 3akoH ABoraipo. MosspHblil 00bEM ra3os. Pacuérsl no
XUMUYECKUM YPABHEHUSM.

®dusnyeckue cBorcTBa BoJbl. Boaa kak pactBoputenb. PacTBopsl. HacklllieHHbIE M HEHACHIIICHHBIE
pacTBOpbL. PacTBOpUMOCTS BelecTB B Boje.MaccoBas 10JIs BEIECTBA B paCTBOpE. XMUMHUUECKUE CBOMCTBA
Bozbl. OcHOBaHUs. Poiib pacTBOPOB B IPUPOJE U B KU3HU 4eI0BeKa. KpyroBopoT BoJibl B IPUPOJIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus nHeoprannueckux coeauaennii. Oxcuasl. Knaccudukaims okcuioB: coaeodpasyromme
(ocHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE) U HeconeoOpasyromue. HomMeHknaTypa oKCuaI0B (MEXIyHAPOAHAS U
TpuBHanbHas). Ou3ndeckre U XUMUYECKUE CBOWCTBA OKCHIOB. [lomyueHne okcuoB.

OcHoBaHus. Knaccmbmcauml OCHOBaHMUI: MIEI0YHU U HEPACTBOPUMELIC OCHOBAHMU. HOMeHKJIaTypa



OCHOBaHMH (MEXIyHApOIHAs U TpUBHAIIbHAS ). DU3HUECKUE U XUMUIECKHE CBOMCTBA OCHOBAHMIA.
[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nyecKre 1 XUMUYECKHE CBOMCTBA KUCHOT. Psan aktuBHoctr metaiuioB H. H. bekerona. [lonyuenue
KHCJIOT.

Comnu. Homenkuatypa coseil (Mex1yHapoaHas U TpuBUajibHas ). PU3ndeckue U XUMUYECKUEe CBOWCTBA
cousiel. [lomyuenue comnen.

I'enernueckas cBsA3b MEXAY KJIaCCaMU HEOPTAaHUYECKUX COEAMHEHUN.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIIPEIEIICHNUE CONEPKAHUS KUCIOPO/ia B BO3/1yX€; OJyUYECHHE,
coOupaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHS BELIECTB C
KHUCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS H MPEKpaIleHus rTopeHus (Ioxapa); 03HaKOMJICHHE C 00pa3amMu
OKCHJIOB U OIMCAaHKE X CBOWCTB; IMOIy4YeHHE, COOMpaHue, paclio3HaBaHUE U N3yUeHHE CBOMCTB BOJIOPOIa
(ropenue); B3aumoieicTere Bojiopoaa ¢ okcuaoM Menu(Il) (Bo3amMoxkHO UCoNb30BaHUE BUCOMATEPUATIOB);
Habr01eHNe 00pa3OB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE 0COOCHHOCTEH pacTBOPEHUS BEIECTB
C pa3IMYHOM PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEIECIEHHON MACCOBOM J10JIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBUE BOJIbI C METAJJIaMU (HaTPUEM U KaJblueM) (BO3MOKHO
HCIO0JIb30BaHNE BUAEOMATEPUAJIOB); ONPEAEIICHUE PACTBOPOB KUCIIOT U LIEI0UEH C TOMOLIbI0 UHAUKATOPOB;
UCClIeI0OBaHie 00pa3lioB HEOPraHUYECKUX BEILIECTB PA3IIMYHBIX KIACCOB; HA0II0I€HNE U3MEHEHUS OKPACKU
MHMKAaTOPOB B pacCTBOpAaxX KUCIIOT U LIeJIOUeil; u3ydeHue B3aumoaeiicteus okcuaa meau(ll) c pactsopom
CEPHOM KUCJIOTHI, KUCJIOT C METAUIAMH, PEAKIIMM HEUTPAIU3alluK; I1I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; pEIICHUE AKCIIEPUMEHTAIbHBIX 3a4a4 110
TeMe«BakHeWne Ki1acchl HEOPraHUYECKUX COETUHEHUI.

Ilepuoauuecknii 3akon u [lepuoanueckas cucrema xumuueckux 3jiemenToB Jl. U. Menaeneena.
Crtpoenne aToM0B. XuUMHu4ecKas cBA3b. OKNCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIIUN

[TepBbIe OMBITKH KIacCH(PHUKAITNN XUMUIECKHX 3JIeMEHTOB. [oHSITHE 0 TpymImax CXOAHBIX SJIEMEHTOB
(1IemoYHbIe U MIETTOYHO3EMENIbHBIC METAJIIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yroT
amoTepHbIE OKCUIBI U TUIAPOKCHUIBI.

Ilepnonnueckuii 3akoH. Ileprnonnueckas cucrema xumMudeckux 3ymeMeHToB J1. 1. Menneneesa.
Kopotkonepuonnas u anuHHONepuogHast popmsl Ileprouueckoi cucTeMbl XUMHUYECKUX 31€MEHTOB /.
N. Menneneesa. [leproas! u rpynmnsl. @u3nuecKnuii CMBICI OPSAKOBOIO HOMEpa, HOMEPOB IIEpHOa U
IPYMIbI AJIEMEHTA.

Ctpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 000JI04eK
aToMoB TepBbIX 20 xumuueckux 3nemeHToB [leprnoauueckoii cuctemsl J[. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro monoxxkeHuto B [lepuoanyeckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS paJNyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TpymmaMm 1 nepuoaam. 3HaueHue [lepuoanueckoro 3akona u [lepuoanueckoi
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JUUI Pa3BUTHU HaAyKu U NpakTuku. [. 1. MenneneeB — y4€nslii u
IPaKJaHUH.

Xumudeckas cBsa3b. KoBanenTHas (HOJBIpHaSI n HCHOJBIpHaH) CBA3b. 9JICKTp00TpI/II_IaTCJ'IBHOCTL
XUMHYECKHUX 3IeMeHTOB. MloHHas CBS3b.

Crenenb okuciieHus. OKHCINTEIBHO-BOCCTAHOBUTEIBHBIC pPCaKkuu. HpOI_ICCCLI OKHCJICHUA U
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa3u013 BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, B3aHMO,Z[CI>'ICTBI/IC
THAPOKCHU A HUHKA C paCTBOpaMU KUCIIOT U menoqeﬁ; MMPOBECACHUEC ONBITOB, HJTFOCTPUPYIOIINUX
MPUMEPBI OKHCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ (FOpeHI/Ie, PEaAKIUU pa3I0KCHUAA, Coe)II/IHeHI/IfI).

MexnpeaMeTHbie CBA3U



Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3YyYEHUH XUMHUH B 8 KJIacce OCYIIECTBIIIETCS Yepes
HCIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHbBIX MMOHSATHH, TaK U MOHATHUI, SBISIOIIUXCS CUCTEMHBIMU JIJI51
OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mure ecTeCTBeHHO-HAYyYHbIC MMOHATHS: HAydHBIN (DaKT, TUTIOTE3a, TEOpHUs, 3aKOH, aHAIN3, CHHTE3,
KJ1accuuKkanms, IepuoAMIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE, H3MEPEHHE, MOJICITb,
SIBJICHHE.

®dusuKa: MaTepus, aToM, FJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, paIMOAKTUBHOCTD,
MOJICKYJIa, DJICKTPUYECKUI 3apsl, BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
(dbu3nUYecKre BETMYUHBI, SIMHULIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢porocunres, aApixanue, bunochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBbI, TOPHBIE TOPOJIBL, TIOJIE3HbIE UCKOTIAaeMbIE, TOTLTUBO,
BO/IHBIE PECYPCHL.

9 KJIACC
BemecTBo U XUMHYeCKas peaKnus

[lepuoanueckuii 3axoH. Ilepuonnueckas cucrema xumuueckux aaemeHToB . V. Menneneesa. CtpoeHue
aTOMOB. BaKOHOMepHOCTI/I B U3MCHCHNUH CBOMCTB XMMHUYECKUX DJIIEMECHTOB IEPBBIX TpéX NepruoaoB, Kajius,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € NOJIOXKEHHEM 3eMeHToB B [lepuonnueckoil cucteme u
CTPOEHHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUIAbl XUMUUECKOH CBSI3U. TUIIBI KPUCTAIIIMUECKUX PEUIETOK, 3aBUCHMOCTb CBOMCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIUETKU U BU1a XMMUUYECKOH CBSI3U.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB (MEXIYHAPOJHASI U TPUBUAIIbHAS ).
XHWMHUYECKHE CBOKCTBA BEIIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COEIMHEHNUH,
TCHETUYECKas CBSA3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanms XuMHUeCKUX peakuuii o pa3InyHbIM MPU3HAKaM (110 YHUCITY U COCTaBY YYaCTBYIOIIUX B
pEaKIMM BEIIECTB, 10 TEIIOBOMY 3((}eKTy, 0 N3MEHEHHIO CTENEHEH OKHUCICHUS XUMUYECKUX IEMEHTOB,
1o 00paTUMOCTH, MO YYACTHIO KaTaau3aTropa). IK30- U SHIOTEPMUUECKUE PEeaKIIUi, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsiTHe o ckopocTn xuMHueckoi peakuuu. [Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peaknusax. [IoHATHE O TOMOTE€HHBIX U T€TEPOTeHHBIX peakusax. [[oHATHEe 0 XUMUYECKOM PABHOBECHUH.
DakTOpbI, BAUAIOIINAE HA CKOPOCTh XMMUYECKON PEAKIUU U IIOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJIEKTPOHHBINA OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBieHHe YpaBHEHUN OKHCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C HCIIOJIb30BAaHUEM METOa
3JIEKTPOHHOI0 OanaHca.

Teopust 3neKTPOTUTHUECKON AUCCOIMALIMU. DIAEKTPOIUTHI U He- 3JIEKTPOJIUThL. KaTHOHBI, aHHOHBI.
MexaHHu3M IUCCOLMALINN BELIECTB € PA3JIMUYHBIMUA BUJIAMU XUMUYECKOU CBsI3U. CTENEHb TUCCOLUALINY.
CunbHbIe U craOble IIEKTPOJIUTHL.

Peakunu nonHoro oo6mMeHa. Y ciioBusi IpOTEKaHUs peaklnii HOHHOTO OOMEHa, MOJIHbIE U COKpPAIIEHHbBIE
MOHHBIE ypaBHEHHUs peakuuii. CBOHCTBa KMCIOT, OCHOBAaHHM U COJIel B CBETE MPEACTaBICHUH 00
ANEKTPOIUTHYECKON qucconuanuu. KauecTBeHHbIe peakiiiy Ha HOHBI. [loHATHE O rMApONIN3E CONEN.

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSMU KPUCTAIINYECKUX PEIIETOK HEOPraHMUYECKUX
BELIECTB — METANIOB M HEMETAJUIOB (rpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
UCCIIETOBaHNE 3aBUCMOCTH CKOPOCTH XMMHYECKON peaklMy OT BO3IEHCTBUS PA3INYHBIX (PaKTOPOB;
HCCIJIEIOBAaHKE IEKTPONPOBOIHOCTH PaCTBOPOB BEILIECTB, ITPOLIECCa TUCCOLMALNN KUCIIOT, IIEJI0UYE U coneit
(BO3MOYKHO HCITOJIb30BAHUE BUJIEOMATEPHAIIOB); IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIINX IPU3HAKU
NpOTEeKaHMs peakluii HOHHOTO oOMeHa (00pa3oBaHMe OcajiKa, BbIIeNeHUE ra3a, 00pa3oBaHue BO/IbI); OIBITOB,



WUTIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiuu pa3ioKeHus,
COEIMHEHMS); paclo3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX PEaKUil Ha HOHBL;
pellIeHre SKCIePUMEHTAIbHbBIX 33/1a4.

HeMeTa/jIbl 1 UX COeAMHEHUS

OO6m1ast xapakTepucTruka raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETICHU OKUCIICHHS.
Crtpoenue u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XUMHYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3aUMOJICHCTBUE C METANIaMH, HEMETAJJIaMU, I1eJIouaMu ). XjaopoBoaopoa. ComsiHas KUCIIOTa,
XUMHUYECKHUE CBOMCTBA, MOJIyYeHUE, MpUMeHeHue. JlelicTBre XJIopa U XJIOPOBOJOPOAa HA OPraHu3M
yenoBeka. BaxkHenme XJI0pyIbl U UX HaXO0KJICHUE B IPUPOJIE.

O6mas xapaktepuctuka nemMeHToB VIA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHUS.

CtpoeHue u ¢pusznyecKkue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJNIOTPONHbIE MOIUDUKALIUN
KHCJIOPOAa U cepbl. XUMUYECKHe CBOUCTBa cepbl. CepoBOAOPO, CTpOCHUE, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. OKCHJIBI CEPBhI KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, U3NIECKUE U
XUMHYECKHE CBOMCTBA (00IIHE KaK MPEICTABUTEIS KJIacca KUCIIOT U crienu(udeckue). XuMUIeCKue
peaKIyH, JIeXKaIe B OCHOBE MPOMBIIIEHHOTO CIIOCO0a MoTydyeHus cepHOM KucaoThl. [Ipumenenune. Conu
CEpHOU KUCIIOTHI, KAYeCTBEHHAs Peakius Ha cynbdar-uon. HaxoxaeHue cepsl U €€ COeTMHEHUIN B TIPUPOJIE.

XUMHYECKOE 3arps3HEHNE OKPY>KAIOIIEH Cpeibl COSAMHEHUSIMU CEePhI (KUCIOTHBIC T0K/IH, 3arps3HEHIE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPAIICHUS.

OO6mas xapaktepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTEIICHH
OKHCJICHUSI.

A30T, pactipocTpaHeHue B mpupojie, Gu3ndecKkue U XuMuieckre ceoicTBa. KpyroBopot azora B mpupo/ie.
AMMuak, ero pu3nuecKue U XMMUYEeCKUe CBOWCTBA, MOJdy4YeHne U npuMmeHenne. Cou aMMOHHS, UX
(hU3UYEeCKre U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHbI aMMOHHMSI. A30THas
KHCIIOTa, €€ MoTy4YeHue, (u3nieckrue U XuMU4eckiue cBoMcTBa (00IIre Kak MpeACcTaBUTENs Kiacca KUCIOT U
cnenuduueckue). McnonpzoBaHe HUTPATOB U COJICH aMMOHHUSI B KQUECTBE MHUHEPAIbHBIX YIOOPEHU.

XUMHUYECKOE 3arpsi3HEHIE OKPYIKAIOIIEH Cpeibl COETUHEHNUMH a30Ta (KUCIOTHBIE JOXK]IHU, 3arPSI3HEHNE
BO3/yXa, IOYBBI U BOJOEMOB).

®docdop, amtorporHbie Moaudukanuu Gocdopa, puznueckue U XuMuIeckue cBocTBa. OKCUI
dochopa(V) u hochopHas kuciora, pu3nUecKue U XMUMUUECKHE CBOMCTBA, oxydeHue. Vcnonb3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepuctuka nemMeHToB [VA-rpynmsl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTENEHU
OKHUCJICHUSI.

Yrnepon, amioTponHbeie MOAU(UKAIIK, pacpOCTpaHEHHE B MIPUPOAE, (GU3UUECKUE U XUMUYECKUE
cBoiicTBa. Aacop6iusi. KpyroBopot yriaeposaa B mpupojae. OKcuabl yriaeposa, ux Gu3n4ecKkue 1 XUMUYECKHEe
CBOWCTBA, ACMCTBHE HA )KMBBIC OPTaHU3MBI, IOTyUYEeHUE U IPUMEHEHHE. DKOJIOTHIYECKHE MTPOOIEMBI,
CBsI3aHHBIE ¢ okcuaoM yriepoaa(lV); runore3a rmo0anbHOr0 NOTEIJICHHSI KITUMAaTa; MapHUKOBBIHA d((HeKT.
VYronbHast KUCIOTA U €€ CONH, X (U3NYECKUE M XUMUUECKHE CBOWCTBA, MOTydeHUE U TIPUMECHECHHE.
KauectBeHHas peakuus Ha KapOoHaT-HOHBL Vcnonb3oBaHue KapOOHATOB B OBITY, MEAHUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJTLCKOM XO035HCTBE.

[TepBoHavabHBIEC TOHATHS 00 OPTaHUUYECKHUX BEIIECTBAX KaK O COCTMHEHUSX yriepoja (MeTaH, dTaH,
STHUJICH, alleTUJIeH, TAaHOJ, TIMIIEPUH, YKCYCHas KHUcloTa). X coctaB u xumuueckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: )KHUpaX, OeNKax, YrleBOAaX — U UX POJH B KU3HU YETIOBEKA.
MarepuanbHOE €JUHCTBO OPTAHUYECKUX U HEOPTAaHUYECKUX COCTMHCHUI.

Kpemnuuii, ero puznyeckre 1 XuMHUUECKUE CBOMCTBA, MOTy4YeHUE U TpuMeHeHne. COeTMHEHUsI KpEeMHUS B
npupoae. Obuue npeacrasaenHust 00 okcuae kpeMHusA(IV) u kpemuueBoit kucnote. CHIMKAThI, UX



UCIOJIb30BaHUE B OBITY, MEUIIMHE, POMBIIINIEHHOCTU. BaxkHeilne cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, 0ETOH, kKene300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIBLHBIX MaTEPHUAIIOB
B IIOBCEIHEBHOM KU3HU.

XUMHUECKUH SKCTIEPUMEHT: U3yd4eHUE 00pa3I[0B HEOPTaHUUECKUX BEILIECTB, CBOMCTB COJITHOM KHCIIOTHI;
IIPOBE/IEHUE KaueCTBEHHBIX pPeaKlUil Ha XJIOpUI-UOHbI U HAOJII0JCHUE IIPU3HAKOB UX MPOTEKAHUs; OIBITHI,
oTpakarolue GpU3nUecKue 1 XUMHUUECKUE CBOICTBA raJIOr€HOB U X COEAMHEHHH (BO3MOXKHO UCIIOIb30BAHNE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TalOr€HUIOB); O3HAKOMIIEHHUE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEpHAIIOB); HAaOI0A€HUE ITpolLiecca
o0yIJIMBaHUs caxapa 0] IeHCTBHEM KOHIIEHTPUPOBAHHONW CEPHOM KUCIOThI, U3y4eHUE XUMUYECKHUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KAaUeCTBEHHOHN peakiuu Ha CyJib(aT-HoH U
HaOJI0ieHNE TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PU3NYECKMMHU CBOMCTBAMHU a30Ta, Gochopa 1 ux
coeIMHEHUH (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUANIOB), 0Opa3aMu a30THBIX U (ocHOpPHBIX
y0OpeHuii; noiaydyeHue, coOupanue, paclio3HaBaHUe U U3y4eHUE CBOMCTB aMMUaKa; IPOBEJCHHUE
KayeCTBEHHBIX PEAKIMi Ha MOH aMMOHUs U (pocdaT-uoH u U3ydeHne NpU3HaAKOB UX NPOTEKaHUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOXHO MCII0JIb30BaHHUE
BUJIEOMATEPHAJIOB); U3yUYCHHE MOJIeNIeH KPUCTAIUIMYECKUX PEeIIETOK aiMasa, rpaduta, QyiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aCOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a; MoJlydyeHue, CoOOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YIJIEKUCIIOTO ra3a; poBeIeHHe
Ka4eCTBEHHBIX PEAKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJICHHUE C NMPOAYKLMEN CUJIMKATHON IPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe«BaxHeHIIue HeMETaJuIbl U UX COSIUHEHUSD.

MeTaJiIbl M X COETMHEHUS

OO011ast XapaKTepUCTHUKA XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX IOJIOKEHHS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. M. MenzeneeBa u crpoeHust aromoB. CTpoeHue
MeTayIoB. MeTajuinueckast CBA3b U MeTaJIIMYecKasi KpucTajsinyeckas pemérka. DIeKTPOXUMUUECKUH psijt
HanpspKeHUH MeTayuioB. @U3ndeckue 1 XUMUYECKHe CBOMCTBA MeTa/uIoB. O011Me criocoObl MOTy4YeHHs
MeTaisioB. [IoHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alUTHI MX OT Koppo3uu. CruiaBsl (cTamb,
YYT'yH, AIOPAJTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B ObITY U POMBIIIIEHHOCTH.

[[lenounbie MeTaibl: TosokeHue B [lepuonnueckoit cucreme xuMuueckux anemeHToB /. . Menneneena;
CTPOEHHE UX aTOMOB; HaXOXJIeHUE B npupoie. Puzndeckue u XUMHUIECKHNE CBOMCTBA (HA MpUMepe HATPHS U
kanust). OKCHIBI U TUJIPOKCHUIBI HATPUS U Kausl. [[puMeHeHe MeTOYHbIX METAJIJIOB U UX COCTMHEHUIA.

[IlenoyHO3€eMeENbHBIE METAIBI MATHUHI M KaJIbLUI: TI0JI0’KeHuE B [lepnonnueckoil cucreMe XUMUYECKUX
aneMeHTOB [l YI. MenneneeBa; cTpoeHHE UX aTOMOB; HaX0XACHHE B pupoe. Pu3nuecKue 1 XMMUUECKHE
CBOWCTBa MarHus U Kanplus. Baxkneimme coenuHenns Kaiabluus (OKCUA, THIPOKCH, con). XKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHSI.

Amomunuit: nonoxenue B [leproanyeckoit cucteme xumudeckux 3neMeHToB J1. V. Menneneesa;
CTpPOCHHUE aTOMa; HaXOXJACHHUE B pupoie. PU3nUecKre U XUMUIECKUE CBOMCTBA aTFOMUHMS. AM(POTEpHBIE
CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSL.

Keneszo: nonoxxenue B [lepronnueckoit cucreme xumuueckux 3iemMeHToB . . MenneneeBa; ctpoenue
aToMa; HaXOXACHHUE B mpupoie. Pu3nuecKne u XUMUIECKHUe CBOMCTBA xene3a. OKCHUIbI, THAPOKCHIBI U COTTU
xene3a(ll) u sxeneza(Ill), ux cocras, cBoiicTBa U MOTyYEHHE.

XVUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3UYECKHUMHU
CBOMCTBaMMU; H3yUYEHHE PE3YJITATOB KOPPO3HH METAIIOB (BO3MOKHO HUCIOJIB30BaHUE BUAEOMATEPHAIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHUA KaJIbIUs U HATPHS C BOJION (BO3MOKHO UCIIOJIH30BAHHE
BHJICOMATEPHAJIOB); UCCIEIOBAaHUE CBOMCTB )KECTKOM BOJIBI; ITPOIIECCa TOPESHHUS JKelle3a B KUCTIOPO/Ie
(BO3MOYKHO MCITOJIb30BAHNE BUAEOMATEPUAJIOB); TPU3HAKOB MPOTEKAHMs KaUeCTBEHHBIX PEeaKIMii Ha HOHBI



(Maruus, Kb, aTroMuHus, nuHKa, xkene3a(ll) u sxenesa(Ill), meau(Il)); HaGmroneHue u onvucanue
MPOLIECCOB OKpAIIMBAaHMSI IJIAMEHH HOHAMH HATPHS, KA U KaJbIHs (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIEI0BaHUE aM(POTEPHBIX CBOMCTB r’UAPOKCUIA ATIOMUHUS U THIPOKCH/IA [IMHKA;
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeilIre MeTamibl U UX COSTUHEHUS.

XuMHs U OKPYKaIIAs cpeaa

HoBble maTepuansl 1 TexHOJIOTMHU. BeliecTBa u MaTepualbl B IOBCETHEBHOM KU3HU YellOBeKa. XUMHUS U
310poBbe. bezonacHoe NCTOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKHUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTUYECKON IPaMOTHOCTH. XUMHUECKOE 3arpsi3HEHNE
OKpYJKaromen cpeasl (mpenenbHas qonyctumas koHeHnTpamus semiects — [1JIK). Poias xumun B pemenun
HKOJIOTMYECKUX MPOOIIEM.

[TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOIOB (YTOJib, IPUPOIHBIN ra3, HEPTH), MPOIYKTHI UX MEPepabOTKU, UX
POJIb B OBITY U IPOMBIIIIEHHOCTH.

XUMHUECKUH 3KCIIEPUMEHT: U3y4YeHUe 00pa3l0B MaTEepUAIIOB (CTEKIIO, CIUIaBbl METAJLIIOB, IIOJIMMEPHBIE
MaTepUasbl).

MexnpeaMeTHbie CBSI3H

Peanmaunﬂ MCXKITPCAMCTHBIX CBsI3eH IIpy NU3YYCHUH XUMHU B 9 knacce OCYIICCTBJIACTCA UCPE3
HCITIOJIB30BAaHHUEC KaK 06HII/IX C€CTCCTBCHHO-HAYYHBIX HOH?ITI/If/'I, TaK 1 HOHSITI/IfI, SABJIIIIOIINUXCA CUCTEMHBIMU JIs1
OTACJIBHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O TUKJIA. Peanmaum[ MCKITPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMUHU B 9 KJ1acce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb30BAHUEC KAaK 06IIII/IX C€CTCCTBCHHO-HAYYHBIX HOHHTI/Iﬁ, TakK U
HOH?ITI/If/'I, ABJIIOINUXCSA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC MMOHATHUS: HAyIHBIN (DAKT, rUmIoTe3a, 3aK0H, TEOPHUS, aHAIHU3, CHHTE3,
KJIacCCU(UKALUS, TICPUOJAUIHOCTh, HAOIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITh,
SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MaTCPHAIIBI.

®du3uKa: MaTtepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJIEKYIIa, YIEKTPUIECKH 3aps/l, MPOBOJHUKH, MOIYIPOBOIHUKH, TUIIEKTPUKHU, OTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTH, KPUCTAIINYECKas peléTKa,
CIUIaBbI, PU3NYECKUE BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMUUYECKOE MMPOCTPAHCTBO, TIAHETHI, 3BE3/IbI,
Comnnie.

buonorus: porocunres, qpixanue, 6nochepa, sxocucremMa, MUHEpaJIbHbIE YA00PEHNS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE IOPO/IbI, OJIE3HbIE HCKONIAeMbl€, TOILIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3yuenue xumuu B 8-9 Kitacce HaNpaBJiIeHO Ha JOCTHKEHUE 00YJYarOIIUMHUCS TUYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX PE3yIbTATOB OCBOCHUS YI€OHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHSI IIPOTPAMMBI OCHOBHOTO 00IIIero 00pa30BaHUs JOCTUTAIOTCS B X0OJ1€
06yquH51 XUMHHN B €AUHCTBEC yT-IGGHOf/'I U BOCIIUTATECILHOU ACATCIIBHOCTHU Opraﬂnsaunn B COOTBETCTBHU C
TpaauIIMOHHBIMU pOCCI/IfICKHMI/I COINMOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IPHUHATBIMU
B OGH.[CCTBG IpaBHUJIaMH U HOPMaMH ITOBCACHUA U CHOCO6CTBYIOT nponeccaM CaMoOIlO3HaHHuA, CAaMOPAa3BUTHA
Y COIMAIM3AIMU 00YJarOIIUXCSl.

JImuyHOCTHEBIE PE3YIbTaThl OTPAXKAIOT C(bOpMHpOBaHHOCTB, B TOM 4YHUCJIC B HaCTH:

HanHOTI/I'leCKOFO BOCIIUTAHUA

1) ONEHHOCTHOI'O OTHOHICHUA K OTCUECTBCHHOMY KYJIBTYPHOMY, HCTOPUUCCKOMY U HAYYHOMY HACJIICIUIO,
MMOHUMAaHUS 3HAYCHUS XUMHUYECKOMN HAYyKH B )KU3HHU COBPEMCHHOI'O 06IHeCTBa, CIIOCOOHOCTH BJIAJACTH
HOCTOBepHOﬁ HH(I)OpMaHHeﬁ O MEpCaAOBBIX JOCTHIKCHUAX U OTKPBITUAX MHpOBOﬁ 1 OT€YECTBECHHOM XHUMHU,
3aUHTCPCCOBAHHOCTH B HAYUHbIX 3HAHUAX 00 YCTpOﬁCTBe MHUpa U O6H.I€CTB8.;

I'paxxnaHCcKOro BOCIMTAHUA

2) MpEeaACTaBJICHHA O COUMAJIBHBIX HOpMax U MnpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HON, Y4EOHO-UCCIIE0BATENLCKOM, TBOPUECKOH U
JPYTUX BUAX JIEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM AEATEIbHOCTH TP BBIIOJIHEHUU
y4eOHBIX, 03HABATEIbHbBIX 33/1a4, BHIIOJHEHUN XUMHUUECKUX FKCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX IPOEKTOB,
CTPEMJICHHUA K B3aMMOIIOHMMAHWIO U B3aUMOIIOMOIIIHX B ITPOLECCE ITOM y‘lG6HOfI ACATCIIBHOCTHU, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C IMMO3UMIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEACTBUNA OCTYIIKOB,;

LlenHoCTH HAYYHOT 0 NO3HAHUSA

3) MUPOBO33pEHUYECKUX MPEICTABICHNUN O BEILIECTBE U XUMUYECKON PEAKIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLUIMX OCHOBY JUIsl TOHUMAHMSI CYIIIHOCTH HAy4YHOU
KapTUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3AUMOCBSI3AX
YesioBeKa ¢ MPUPOJHON CPesloil, O poJiv XMMHUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeNbHBIX MOTUBOB, HAIIPABJIEHHBIX Ha MTOJyYEHNE HOBBIX 3HAHUH 110 XUMUHU, HEOOXOIUMBIX JJIs
00BsICHEHUS HAOII0AAEMBbIX MTPOLIECCOB U SIBJIICHUM;

5) no3HaBaTeNbHON, UH(POPMALIMOHHON U YUTATENbCKOW KYJIbTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOUN paboThl C y4eOHBIMH TEKCTaMU, CIIPABOYHOM JTUTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMU
cpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

6) nHTEpeca K 00YUECHHUIO U MO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO0, MPOEKTHON U HCCIEA0BATENbCKON e TEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JAajbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HAaHUS IEHHOCTHU )KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO, YCTAHOBKH Ha
3JI0pOBBIil 00pa3 )KU3HU, OCO3HAHUS MOCJIECACTBUN 1 HEPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIs, HAPKOTHUKOB, KYpEHHs), HEOOXO0IUMOCTH COOJIOACHUS NPpaBJl 0€30MaCHOCTH NMPU 0OpaIleHUH C
XMMUYECKHMH BEIIECTBAMHU B OBITY U peaIbHOM JKU3HHU;

TpyaoBoro Bocnuranus
8) mHTepeca K MPaKTUYECKOMY M3yUeHUI0 Tpodeccuil ¥ Tpya pa3IudyHOro poja, yBaKeHUE K TPyay U



pe3yabTaTaM TPYAOBOH JESITEILHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS PEIMETHBIX 3HAHUH 10 XUMUH,
OCO3HAHHOTO BBIOOpA MHIWBHIYaTbHOW TPACKTOPUU MPOJTOJDKEHUS 00pa30BaHUS ¢ yUETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH; YCTICITHOM
poeCCHOHATILHOMN EATEILHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aIalITUPOBATHCS B
npoeCCHOHATILHOM Cpejie;

IKOJI0rH4€eCKOro BOCIIUTAHUSA

9) BKOJIOTHMUYECKH TEJIeCO00Pa3HOr0 OTHOIICHHSI K MPUPOIC KaK UCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE e€
CYLIECTBOBAHMSI, TOHUMAHUSI LIEHHOCTH 3/I0POBOTO U Oe30macHOro odpasa >Ku3HH, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DHU3HUECKOMY U MICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTU COOIIOACHHUS
MpaBWJI OE30MMACHOTO MOBEJICHUS MPU padOTe C BEIIECTBAMH, & TAKXKE B CUTYaIIUAX, YTPOKAIOIIUX 3T0POBBIO
U SKU3HH JIOJICH;

10) crtocoOHOCTH TPUMEHSTH 3HAHUS, TTOJTy4aeMbIC TTPU U3YYCHUH XUMUH, JUTSI PEIICHHS 3a/1a4, CBSI3aHHBIX
C OKpY>Karolle NpUPOJIHON CPENOM, TOBBIIEHUS YPOBHS 3KOJIOTHYECKOM KYJIbTYpPbl, OCO3HAHUS
rJ100aJTPHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel X pelleHus: OCPEICTBOM METOA0B Xxumuu; 11)
3KOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B IIO3HABATEIIbHOM, KOMMYHUKATUBHOM U

COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B coctaBe meTarnpeiMeTHBIX Pe3yabTaTOB BBIACISAIOT 3HAYUMBIC I (QOPMUPOBAHHS MUPOBO33PEHHUS
oOIlIeHay4HbIE MOHATHUS (3aKOH, TEOpHUs, IPUHLIUII, TUTIOTE3a, (PAKT, CUCTEMa, TPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETAX U MO3BOJISIFOT HA OCHOBE 3HAHHUH U3
3THX TPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O [IEJIOCTHON HAYYHOH KapTUHE MUPA, M YHUBEPCAIbHBIC
yueOHbIe AelicTBUA (T03HABATENIbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC ), KOTOPhIE 00€CIIeYHBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM
NESITEIbHOCTH.

MeTtanpeameTHbIe pe3ynbTaTbl OCBOEHHSI 00pa30BaTEIbHOM MPOrpaMMbl IO XUMUHU OTPAXKatoOT OBJIAJICHUE
YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JIEUCTBUSAMU, B TOM YHCIIE:

ba3zoBbIMY JIOTHYECKHMH AeiiCTBUSIMHA

1) YMCHHEM UCIIOJIB30BATh HpI/IéMH JIOTUYCCKOr'0 MBIIJICHUS ITPU OCBOCHUHN 3HAHUM: PaCKpbIBATb CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[GJ'IHTB HX XapaKTCPHBIC IIPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C IPYTrUMHU
HOHHTI/ISIMI/I), HCIIOJb30BAaTh IMOHATHUA 1A 00BsICHEHUS OTACIBHBIX (1)3.KTOB u HBHCHHﬁ; BLI6I/IpaTL OCHOBaHUA
U KpUTCPUU IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I XUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATH ITPUIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU N3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKIACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOI‘I/II/I); JAC€J1aThb BBIBOJABI U 3aKJIIOUYCHUA,

2) YMCHHUEM IIPUMCHATDH B IPOUCCCC IMO3HAHUS ITOHATHA (HpeI[MeTHLIC n MeTaHpeI[MCTHBIe),
CUMBOJIMYCCKHUEC (3HaKOBLIe) MOZCIIN, UCIIOJIB3YEMbIC B XUMHU, Hp606p8.30BLIBaTL IUPOKO MPUMCHICMBIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUM 3HAK (CI/IMBOJ'I BHCMeHTa), XUMHUYCCKas (bopMyna n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu pCIICHUU y‘-IC6HO-H03HaBaTCJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATH U XapAKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKHU U3Yy4aCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKLleI; BBIABIIATH O6IJ_II/IC 3aKOHOMCPHOCTH, IPUIUHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YHACMBIX MPOLCCCAX U ABJICHUAX; IpCAJIaraTb KPUTCPpHUU IJIA
BBISABJICHUSA 3THUX SaKOHOMCpHOCTeﬁ n HpOTHBOpC‘IHﬁ; CaMOCTOATCIIbHO BBIGI/IpaTL CIoco0 peaicHu-d yqe6H0171
3agavuu (CpaBHI/IBaTL HECKOJILKO BApHUAaHTOB PCIICHU, BBI6I/IpaTB HanOoJee MOAXOASIIMHI C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITCpI/IeB);

ba3zoBbiMu ucajaeaoBaTeJibCKUMHU HeﬁCTBHHMH



3) YMCHHUEM UCITOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA MMO3HAHUS, 4 TAKIKC B
Kady€CTBC OCHOBBI AJIA (l)OpMI/IpOBaHI/ISI THUIIOTE3LI IO IMTPOBCPKE MPABUIIBHOCTH BBICKA3bIBACMBIX Cy)K,Z[eHI/II\/'I;

4) npuoOpeTeHue onbITa MO UIAHUPOBAHHIO, OPraHNU3ALUHN U TIPOBEICHUIO YICHUYECKUX SKCIIEPUMEHTOB!
yMeHHe HaOJII0JaTh 3a XOJ0M ITPOIIEcca, CAMOCTOATENIFHO IIPOTHO3UPOBATH €TI0 pe3yiIbTaT, (OPMYIUPOBATH
O606IJ_I€HI/I$I 1 BBIBOJGI 11O pC3yJibTaTaM HpOBe,[[éHHOFO OIIbITa, UCCIICA0OBAaHHUA, COCTABIIATH OTYET O
IIPOJIEJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) ymeHueM BbIOUpPATh, AaHAIM3UPOBATH U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUAOB U (OPM
MPEJCTABICHUS, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-IOMYJISIPHAS JTUTEPATYpa XUMHUUECKOTO
coZiep>KaHusl, CIIPpaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTHYECKH OILICHUBATh MPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO HHPOPMAITHIO;

6) yMeHHEeM IPUMEHSATH Pa3IMYHbIE METO/IBI U 3AIPOCHI IIPH MTOUCKE U 0TOOpE MHPOPMALIUHU U
COOTBETCTBYIOILINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOTHEHUS YIeOHBIX 1 TIO3HABATENILHBIX 3a/1a4 OTIpe-
JEeNEHHOTO TUTIA; IPUOOPETEHUE OIBITA B 00JIACTH UCTIONIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIAZICHNE KYJIbTYPOI aKTUBHOTO UCIIOJIH30BAHUS PA3IIUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENTFHO BEIOMPATH ONTUMAIBHYIO (hOpMY IIpeCTaBICHNU HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMple 3a/1a4M HECIOKHBIMU CXEMaMH, IMarpaMMaMu, IpYTUMHU (popMaMu TpapuKu U UX
KOMOHHALMSIMU,

7) yMEHHEM HUCII0JIb30BaTh U aHAJIM3UPOBATh B IpoLiecce YUeOHOH U Hccie10BaTeNbCKOM 1eATeIbHOCTH
MHGOPMALIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEITBCKOTO X03HUCTBA U TPAHCIIOPTA HA COCTOSIHUE

OKpY>Karolle MPUPOIHON CPEbI;

YHuBepcanbHbIMH KOMMYHHKATHBHBIMH JeHCTBUSIMHU

8) yMeHMeM 3a1aBaTh BOIIPOCHI (B XO/I€ JUaora W/Wini AUCKYCCUHU) MO CYILECTBY 00CYK1aeMOM TEMBI,
(hOpMyIIMPOBATh CBOM MPEJIOKECHUS OTHOCUTEIIHHO BBITOJIHCHUS TIPEIOKCHHON 3a/1a4H;

9) an06peTeH1/1e OIIbITAa MPE3CHTALIUN PE3YJIbTATOB BBIITOJIHCHUA XUMHWYECKOT'O OKCIICPUMCHTA
(;1abopaTOpHOro OMbITa, 1a00paTOPHOI PabOThI IO UCCIIEAOBAHHUIO CBOICTB BEIIECTB, YU€OHOTO MPOEKTA);

10) 3auHTEpEeCcOBaHHOCTh B COBMECTHOM CO CBEpCTHUKAMMU [TO3HABATEIBHON U HCCIIEI0BAaTEIbCKON
NesTeTbHOCTH MIPU PELIEHNH BOSHUKAIONIUX Mpo0IeM Ha OCHOBE y4€Ta OOIINUX HHTEPECOB U COTIacCOBaHMS
no3unuit (06cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPMHAIIUS COBMECTHBIX JAeHCTBUH,
orpesiesieHue KPUTEPHEB 10 OLIEHKE KauecTBa BBIITOJIHEHHOM paboTHI U Ap.);

YHuBepcalbHBIMH PeryJIATHBHBIMH AeHCTBUSAMU

11) ymeHueM caMOCTOSITEIBHO ONPENETATh LEIU ASSITEIbHOCTH, IUIaHUPOBATh, OCYILIECTBIIATD,
KOHTPOJIUPOBATH U TIPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIESITEILHOCTh, BEHIOMPATh Haubosiee
s exTUBHBIEC CITOCOOBI pelieHUsT YIeOHBIX U MMO3HABATENBHBIX 33]1a4, CAMOCTOSITEILHO COCTABIISATh UITH
KOPPEKTUPOBATh MPEJIOKEHHBIN alrOPUTM ICUCTBUM MPU BBHITTOJIHEHUH 33JaHUI C YUYETOM MOTYYEHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TIOJYYCHHOTO
pe3yJibTaTa 3asBJICHHOM LIEIH;

12) ymMeHneM UCIOJIb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI, TPE/AJIaraéMble B YCJIOBUU 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATHBI

B cocrage MPEAMCTHBIX PC3YJIbTATOB IO OCBOCHUIO 00513aTEILHOTO COACPIKAHUSA, YCTAHOBJIICHHOT'O JTaHHOM
HpHMepHOﬁ pa6oqel71 HpOFpaMMOﬁ, BBIACTIAIOT. OCBOCHHBIC O6y‘-IaIOIJ_II/IMI/ICH HAaYYHBIC 3HAHUS, YMCHUA U
CIIOCOOBI ﬂeﬁCTBHﬁ, CHCLII/I(I)I/I‘ICCKI/IC AJIs HpC,Z[MeTHOﬁ obOmactu «XI/IMI/IH», BUBI ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUA, €0 UHTCPpIPLCTAILUHU, Hp606pa3OBaHI/IIO U IMIPUMCHCHUIO B PA3JIMYHBIX y‘-IC6HBIX )51
HOBBIX CUTYallHUIX.



[IpenmeTHbIe pe3ysbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD Y O0YUAIOLINXCS CISAYIOMNUX YMEHU:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XMMUYECKHX IOHATUI: aTOM, MOJIEKYJIa, XAMUYECKHUH IEMEHT, IIPOCTOE
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEOJHOPO/IHASA), BAJICHTHOCTb, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast OJIs
XMUMHUYECKOT0 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHHS, XMMUYECKas Peaklus, KIacCUPUKaLMs peakui: peakiuu
COEIMHEHMS, pEaKLIUU Pa3I0KEHNUs, PEaKLIMM 3aMELLEHUS, peaKiuu 0OMEeHa, 3K30- U SHI0TEPMUYECKUE
peakimu; TemIoBoi 3¢pekT peakuuu; siAPo aToMa, NEKTPOHHBIN CIIOH aTOMa, AaTOMHasi OpOUTaIIb, PAANYC
aTOMa, XUMUYECKas CBS3b, [IOJIIPHAs U HEIOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, MOH, KATUOH, AaHUOH,
pacTBOp, MaccoBas J10J1s1 BellecTBa (IPOLIEHTHAsI KOHIIEHTPAalus) B pacTBOPE;

2) unnmocmpupoéams B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATUM (CM. 1. 1) U IPUMEHSTH 3TH MOHSITHS
IIPY OIIMCAHWUM BEILECTB U MX IIPEBPALICHU;

3) ucnonv3oeams XUMUYECKYIO0 CUMBOJIMKY JJIsL COCTaBIEHUS (OPMYJI BELIECTB U YPABHEHUN XUMUUYECKUX
peaKuuii;

4) onpeoensamb BalECHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIIEHb OKUCICHUS
9JIEMEHTOB B OMHAPHBIX COCMHEHUSX; TPUHAIIICKHOCTD BEIIECTB K ONPeAIEHHOMY KJIACCY COSTMHEHHH 110
¢dbopmynaM; BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAsl U MOHHAS) B HEOPraHMUECKUX COEMHEHUSX;

5) packpuvisams cmbicn Ilepuogudeckoro 3akona J. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHKE
NIEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX IIEMEHTOB OT UX NosI0KeHUs B [leprnoaunueckont
CUCTEME; 3aKOHOB COXPaHEHUsI MaCChl BELECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKOHa ABOI'aJJpo; OIUCHIBATh U XapaKTepru30BaTh TabIM4Hyt0 Gopmy Ileproauueckoil cucTeMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rj1aBHas noArpymnmna (A-rpynmna)» u «mnodbounas noarpymnmna (b-
IpyIa)», Majble U O0JIbIINE IEPUOIbI; COOTHOCUTH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B TaOJIUIe
«Ileprognyeckas cucreMa XuMu4deckux 1eMeHToB [1. 1. MenaeneeBa» ¢ 4MCIIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsi]l si/ipa, o0l1ee YUCII0 SJIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposams XUMUUECKUE 3JIEMEHTHI; HEOPraHMUECKUE BEILECTBA; XMMUYECKHE PeaKLuu (110
YHCIIy U COCTaBY YYacTBYIOLUX B PEAKIIUU BEUIECTB, IO TEIJIOBOMY 3P (DEKTY);

7) xapaxmepuzosams (onucviéams) 00IHE XUMUUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX KJIACCOB,
MO/ATBEP:K/1asi ONHMCaHUE IPUMEPAMHU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUii;

8) npoenosuposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa; BO3MOKHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

9) 6viuucasimMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELECTB; MAaCCOBYIO JOJIO
XUMHUYECKOT'0 3JIEMEHTA 110 opMyJsie COeAMHEHUST; MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE; MPOBOIUTH
pacuéThl 0 ypaBHEHUIO XUMHUYECKOHN peaklinu;

10) npumensims OCHOBHBIE OTIEPALIUU MBICIUTEIBHON NEATENIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
000011IeHIEe, CUCTEeMATH3AINI0, KIIACCU(PUKAIIHNIO, BRISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIINN; €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS —
HabIt0/IeHue, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH);

11) cneoosams nipaBuiIaM MOJIB30BaHMSI XUMUYECKOH MOCY10M 1 1aOOpaTOPHBIM 000PYIOBAaHHEM, a TAKXKe
npaBWJIaM oOpallleHus C BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIIMSIMHU I10 BBIITOJIHEHHUIO J1a00paTOPHBIX
XMUMHUYECKHUX OIBITOB I10 MMOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOOPOA U KUCIOPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA; MJIAHUPOBATh U
IIPOBOAUTH XMMHUYECKHE IKCIIEPUMEHTHI 110 PaCIIO3HABAaHUIO PACTBOPOB IIEJI0UYEH U KMCIOT C IOMOIIBIO



WHJIUKATOPOB (JIakmyc, heHoadTaIenH, METHIIOPAHX U Ip. ).

9 KJIACC

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELECTBO, CII0KHOE BELUIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHD
OKHCJICHUS, XUMUYecKas peakius, XMuMU4YecKas CBs3b, TEIIOBOM 3((HEKT peakiiu, MOJIb, MOJISIPHBIN 00BEM,
PacTBOp; AIEKTPOJUTHI, HEITEKTPOIHUTHI, FTEKTPOIUTHUECKAs AUCCOLMAIMS, PEaKIIMi HOHHOTO 0OMeHa,
KaTajan3aTop, XMMUYEeCKoe paBHOBecHEe, 0OpaTUMble U HeoOpaTUMbIE PEaKIIUU, OKUCIUTEIbHO-
BOCCTAHOBUTENIbHbBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIJIEHNE, AJJIOTPOIIHNS,
amMpOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHASI, MOHHASI, METAINTMYECKas ), KpUCTalInyeckas penérka,
KOppO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUUYECKON peaKuy, IPEAEIbHO JOIYCTUMAas KOHLIEHTPALHs
(ITIK) BemecTna;

2) unmocmpupoeams B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. TI. 1) ¥ IPUMEHSTH 3TH TMOHSITHS
MIPY ONUCAHHUU BELECTB U UX MPEBpaICHHUI;

3) ucnonv3oeams XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBIEHUS (OPMYJI BELIECTB U YPABHEHUN XUMUUYECKUX
peaKuuii;

4) onpedensamb BaJCHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX AIEMEHTOB B COSAMHEHHSIX PA3IUYHOTO
COCTaBa; NPHUHAJIIEKHOCTh BELLECTB K ONpPEAEIEHHOMY KJacCy COSAMHEHHUM Mo (GopMysiaM; BUJ XUMUYECKOM
CBsI3M (KOBAJICHTHAs, HOHHAS, METAJUIMYECKasl) B HEOPTaHUYECKUX COCTMHEHUSIX; 3aps]] MOHA 110 XUMUYECKOU
bopmyIie; xapakTep cpeabl B BOAHBIX PACTBOPaX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
PEIIETKH KOHKPETHOTO BEIECTBA;

5) packpuvisams cmbicn Ilepuoauyeckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATH €T0 TOHUMAHHE:
OIMCHIBATh U XapaKTepu30BaTh Tabanunyro ¢popmy [lepuonndeckoii CHCTEMBI XUMHUECKUX DJIEMEHTOB:
pa3nuyaTh NOHATUS «rJ1aBHas noArpymnmna (A-rpymnmna)» u «odounas noarpymnmna (b-rpynmna)», Mansie u
00JIbIIIME TIEPUO/IBI; COOTHOCUTH 0003HAUCHUSI, KOTOPhIE UMEIOTCS B IEPUOAMUECKON TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTHUKAaMH CTPOECHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOlIee Yucio
3JIEKTPOHOB U PaCHpeieNICHHE UX MO AIEKTPOHHBIM CII0AM); OOBACHATH 00IME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHHH B Mpeenax MajblX MEpHOJI0B U IIABHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) knaccuguyuposams XUMUYECKUE DJIEMEHTBI; HEOPIraHUYECKUE BEIIECTBA; XUMHUUECKHE peakuu (110
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIMU BEILECTB, MO TEMIOBOMY 3P HEKTY, 0 U3MEHEHHUIO CTETIEHEH
OKHCJIEHUS XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATh) OOIINE U CHIEHUPUUECKIE XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX
BELIECTB, TOATBEPK1asl ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPABHEHUH COOTBETCTBYIOLINX
XUMHUYECKUX PEaKLnid;

8) cocmaenamov ypaBHEHHUS MNEKTPOIUTUYECKON TUCCOLUALUHN KUCIIOT, IEI0YEH U COJIEH; MOTHBIE U
COKpaIlléHHbIE YPAaBHEHUS peaKkIil HOHHOTO 0OMeHa; YpaBHEHUS peaKIfii, HOATBEPKIAIOIINX
CYLIECTBOBAHHE M€HETUYECKOM CBSI3U MEX]y BELIECTBAMH PA3IUMYHbBIX KJIACCOB;

9) packpvisamsv cyuHocms OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peakLuit;

10) npoenosuposams cBOMCTBA BELLIECTB B 3aBUCUMOCTH OT UX CTPOECHMSI; BO3MOXXHOCTH IIPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;

11) 6vruucisims OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEHIECTB; MAaCCOBYIO JI0JIIO
XUMHUYECKOT'0 3JIEMEHTa 10 (HopMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéTel 110 ypaBHEHUIO XUMHUECKON peakliny;

12) cnedosams ipaBUIaM MOIB30BAHUS XUMHYECKOU MTOCY/I0HN U TA0OpaTOPHBIM 000PYI0OBAaHUEM, a TAKKe
npaBuiIaM oOpaleHus C BEIeCTBAMU B COOTBETCTBUU C HHCTPYKIMSAMU IO BHIIOIHEHUIO J1a00PaTOPHBIX



XUMHUYECKHUX OMBITOB MO MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa U YIIIEKUCIIOTo rasa);

13) nposooums peakuuu, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOpUJ-, OpOMUI-, HOJH -, KapOoHAT-, hocdat-, cunmkar-, cynbhaT-, THIPOKCHI-UOHBI,
KAaTHOHBI aMMOHHUS M HOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPraHUUECKUX
BEIIECTB;

14) npumensims OCHOBHBIE OIIEPALIUU MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eH1e, CUCTEMATH3alIMIO, BbISIBIICHHE IPUUMHHO-CIIEICTBEHHBIX CBS3eH — Ul U3y4EHUsI CBOMCTB
BEIIECTB M XUMMUYECKUX PEaKLUi; €CTECTBEHHO-HAayYHbIE METO/Ibl TO3HAHUS — HAONI0IeHHE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIBHBIN U MBICICHHBIN).



TEMATHYECKOE II'TAHUPOBAHUE

8 KJIACC
Ne | HauMeHoBaHMe pa3/iesioB M TeM NPOrpaMMbl KoanyecTBo uacoB JuekTpoHHbIe (HU(POBBIE) 0Gpa3oBaTebHbIE pecypehbl
n/n
BCEro | KOHTPOJIbHbIE NpaKTHYeCKHe
padoTsI padoTsI
Paznen 1. IlepponayaibHble XHMHYECKHE TIOHATHS
1.1. | Xumusi — BaxkHasi 00J1aCTh €CTECTBO3HAHMS M MPAKTHYECKOIi JeATeILHOCTH YeI0BeKa 5 Vuu.py.:
https://uchi.ru/
Poccuiickas 3nekTpoHHas LIKOIa
https://resh.edu.ru/
WurtepaktuBHas padbouas Terpans CkalicMapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa
1.2. | BemecrBa 15 Vuu.py.:
U XHMHYECKHe Peakuuu https://uchi.ru/
Poccniickast 9M€KTpOHHAS IIKONIA
https://resh.edu.ru/
WurepaktuBHas padoyas Terpaas CkalicmMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa
Hroro no pazzueny 20
Paznen 2. BaxkHeiimue npeacTaBuTe/ M HEOPraHHYECKUX BeLIECTB
2.1. | Bo3nyx. Kuciopoa. Ilonsitie 06 oxenaax 5 Doxcdopa:
https://foxford.ru/.
Poccuiickas snexTpoHHas mkona https://resh.edu.ru/
WurepaktuBHas padoyas Terpaas CkalicmMapT
https://edu.skysmart.ru/teacher/homework/rosexeraxa
2.2. | Bomopon. 5 WnrepaktuBHas pabouas terpans CxaiicMapr:
IToHsiTHe 0 KMCI0TAX H COISAX https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas snekTpoHHas
IKoJa
https://resh.edu.ru/
2.3. | KonnuecTBeHHbIe OTHOLIEHHS] B XHMHH 4 WnrepaktuBHas pabouas terpans CxaiicMapr:
https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas snekTpoHHas
IKosa
https://resh.edu.ru/
2.4. | Bonga. PactBopnl. IloHsiTHe 006 0cHOBAaHHSIX 5 WurtepaktuBHas padouas Terpaap Ckalicmapr:
https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas snekTpoHHas
[IKoJia
https://resh.edu.ru/
2.5. | OcHoBHBIE KJIACCHI HEOPraHMYECKHX 11 WurepaktuBHas padodas terpanp CkaiicMapr:
coeIMHeHUI https://edu.skysmart.ru/teacher/homework/rosexeraxa Poccuiickas snexTponHas
IKoJa
https://resh.edu.ru/
Uroro mo pazneny 30




Paznen 3. Ilepnoanueckwuii 3axkon u Ilepuoanyeckas cucreMa Xumudeckux iemenTos [I. M. Menaeneepa.
CrpoeHue aToMoB. XUMHUY€ECKasl CBSI3b. OKUCINTEILHO-BOCCTAHOBHTE/ILHbIE PEAKIUH

eBa. CTpOCHHe aToMa

3.1. | Iepuoguyeckuii 3akon u Ilepuoanyeckasi cucrema Xummdeckux iementoB JI. U. Menpeue-

Ouuuknoneaus «IIpupona Hayku»: Xumus
http://elementy.ru/chemistry

XuMuk.ru. CaiiT 0 XuMHI

https://xumuk.ru/

Poccuiickas 3nekTpoHHas LIKOIa
https://resh.edu.ru/

HurepaktuBHas padbouas Terpans CkaiicMapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa

3.2. | Xumnyeckasi cBsi3b. OKHCJIUTETbHO-BOCCTAHOBHTEIbHbIE peakuuu

Ounuknonenus «IIpupoga Haykm»: Xumus
http://elementy.ru/chemistry

XuMuk.ru. CaiiT 0 XuMHI

https://xumuk.ru/

Poccuiickast 9MeKTpOHHAS IIKONIA
https://resh.edu.ru/

WurepaktuBHas padbodas Terpans CkaiicMapt
https://edu.skysmart.ru/teacher/homework/rosexeraxa

Uroro no pazzueny:

15

PesepBHoe Bpems
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9 KJIACC

Ne | HaumeHoBaHHe pa31eioB H TeM NPOrpaMMbl
n/n

KosanuecTBo yacon

JiexTpoHHble (MH(POBBIE) 06pa3oBaTebHBIE PecypCh

BCero

KOHTPOJIbHbIE PaGoThI

NpaKkTHYecKHe pagoTbl

Pa3zaen 1. BemecTBo m XHMHYeCKHe PeaKInH

1.1. | MosTOopenne u yray6/enne 3HAHMI OCHOBHBIX Pa3/ieIoB Kypca 8 kiacca

Yuu.py.:

https://uchi.ru/

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

1.2. | OcHoBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX pealcuuﬁ

Yuu.py.:

https://uchi.ru/

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

1.3. 3HeKTp0HI/ITM‘IeCKaH JAUCCOIHAIUSA. XuMu4YecKne peakuuu B pacTBopax

Vuau.py.:

https://uchi.ru/

Poccuiickas anextpoHHas mkonaa
https://resh.edu.ru/

Hroro no pazzueny

Pa3zgen 2. HemeTa/ibl M MX COEIHHEHHST




2.1. | Obumas xapakrepucTuka Xumudeckux 1emMeHToB VIIA-rpynmnsi. Tanorenst 4 VYuu.py.:
https://uchi.ru/
Poccuiickast sneKTpoHHAs IIKONA
https://resh.edu.ru/

2.2. | Obuas xapaKTepHCTHKA XUMHYeCKUX d1eMeHToB VIA-rpynnsl. Cepa u eé coexnneHus 5 VYuu.py.:
https://uchi.ru/
Poccuiickas 3ekTpoHHas LIKOIa
https://resh.edu.ru/

2.3. | O0masi XapaKTepUCTHKA XHMHYECKHX 3JIeMeHTOB VA-rpynmbl. A30T, ¢ochop 1 HX coeAHHEHHUSsT 7 VYun.py.:
https://uchi.ru/
Poccuiickast 2MeKTpOHHAS IIKONA
https://resh.edu.ru/

2.4. | O0mast XapaKTepUCTHKA XHMHYECKHX daeMeHToB [VA-rpynmsi. 8 VYun.py.:

Yriepoa u KpeMHMIi U MX COeIMHEHUS https://uchi.ru/

Poccuiickast 2Me€KTpOHHAS IIKONA
https://resh.edu.ru/

Hroro no pazueny 24

Paznea 3. MeTa/libl H HX COeHHEHHUS

3.1. | Odume cBoOiCTBAa METALIOB 4 Vun.py.:
https://uchi.ru/
Poccuiickast 2MeKTpOHHAs LIKONA
https://resh.edu.ru/

3.2. | Baxueiimue MeTALIBI M HX COETHHEHHS 16 Vuu.py.:
https://uchi.ru/
Poccuiickas anekTpoHHas KON
https://resh.edu.ru/

Hroro no pazzueny: 20

Paznen 4. Xumusi 1 oKpy:kaiomas cpeaa

4.1. | BemecTBa 1 MaTepHAJIbI B KU3HH YeI0BeKa 3 Vun.py.:
https://uchi.ru/
Poccuniickas anekTpoHHas mKoga
https://resh.edu.ru/

Uroro mo pazzneny: 3

Pesepsroe Bpems 4
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No Tema ypoka KosmuecTBo yacoB Buaebi, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | MPAKTHYEeCKHe
padoThI padoTshI

1 1

2. 1

3. 1

4. 1

5. 1

6. 1

7. 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.

60.

61.

62.

63.

64.

65.

66.

67.

68.

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

9 KJIACC

Ne
n/n

Tema ypoka

KoJgnuyecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NMPaKTHYeCKHue
padoThI

Buasbl, popmbl
KOHTPOJIA

10.

11.

12.

13.

14.

15.

16.




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

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.

38.

59.

60.

61.

62.

63.

64.

65.

66.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

66




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

8 KJIACC

Xummus. 8 knace/Pymsutuc I'.E., ®enpaman @.I'., Aknmoneproe obmectBo «M3marensctBo «IIpocBemenney;
BBenure cBoil BapuaHr:

9 KJIACC

Xumus. 9 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey;
Beenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

8 KJIACC

[TpumepHast pabovas mporpaMma OCHOBHOTO O0IIIero 00pa3oBaHus XUMUsl 0a30BbIi ypoBeHb ( 1ist 8-9
KJIacCCOB 00111e00pa3oBaTeIbHBIX OpraHu3anuii) - Mocksa, 2021

boposckux T.A. Tectsl no xumuu 8 ki1.: IlepponavansHele xumuueckue nouatusa. Kucnopon. Bogopon.
Bopna, pactBopsl. OCHOBHBIE KJIAaCCHl HEOPraHWYECKHUX coennHeHnid K yueOnuky I'.E. Pymsutuca, @.I.

@enpamana «Xumus. 8 kiacey. PI'OC. 2019

I'apa, H. H. Xumus: ypoku B 8 k1. : mocobue ans yuurens / H. H. Tapa. - M. : IIpocsemenue, 2009 I'op-
6enko H.B. Ilpaktudeckue paboThI, 1aOOpaTOPHBIE OMBITHI U IEMOHCTPAIIMOHHBINA AKCIIEPUMEHT 110 XU-MHUH B
OCHOBHOI I1IKOJIE: METOIMYECKUE PEKOMEHAIMH JUIsl YUUTeNel XUMUU o011e00pa30BaTeIbHbIX OpraHu3alui
(8-9 xmaccer). Huxuanii HoBropoa: Huxeropoackuit ”HCTUTYT pa3BuThs oOpazoBanus, 2017.

Hacronpnas kaura yunrens xumun / aBT.-cocT. H. H. I'apa, P. I'. iBanoBa, A. A. Kasepuna. - M. : ACT,
2016

OO6yuenne xumun B 8 kacce : MetoJl, mocodue / T. A. boposckux. - M. : ACT, 2009. - 237 c. : un. -
(bubnmoTtexa yuuTesnss XUMUR).

Xumus. 8 kiacc : noypounsle pazpadotku k yueonukam O. C. ['abpuensna, JI. C. I'yzes, B. B. Copoxu-Ha,
P.I1. Cyposuesoii; I'. E. Pym3utuca, @. I'. ®enpamana. - M. : BAKO, 2002. (B nmomotis MKoasHOMY
YUUTENIO).

Iapmmn, A. I1. Heopranuueckas XuMusi B cxeMax, pUCyHKax, Ta0iuiax, Gopmyaax, XUMHUECKUX peak-
musx.- M3parensctBo: MHOPA-M, 2021 1.

Kapepuna, MonyanoBa: Xumus. 8 kinacc. TemaTnyeckuii 1 UTOroBblid KOHTPOJIb. COOPHHUK MPOBEPOYHBIX
pabort.-U3narensctBo: HantmonansHoe oopazoBanue, 2017 r., Cepusi: Harl. koHTp-auarsoct.nao.

I'. M. Kapmios, JI. 1. Acanoga, JI. C. Uepnsimosa, A. U. TlepeBo3urnkoB MeToanka mOCTAaHOBKU U TIPH-
MEHEHHUsI XMMUYECKUX OMBITOB Ha YPOKaxX B 00pa30BaTEeNbHBIX YUPEKICHUIX : METOoIMUecKoe mocoodue -H.
Hosropoa: Huwxeropoickuit MHCTUTYT pa3BuTHs oOpa3oBanus, 2012.

9 KUIACC

[TpumepHas pabodas mporpaMma OCHOBHOT'O 00IIlero o0pa3oBaHus XMMHUsl 6a30BbIi ypoBeHb ( 1ist 8-9
KJIacCOB 00111e00pa3oBaTeNbHBIX Opranu3anuii) - Mocksa, 2021

boposckux T.A. Tectsl no xumuu 8 ki1.: Ilepponavansuble xXumuueckue nousatus. Kucnopon. Bogopoa.
Boga, pactBopsl. OCHOBHBIE KJ1acCchl HEOpraHu4eckux coenuuenuit k yueouuky I'.E. Pynsurtuca, @.I'.

®denpamana «Xumus. 8 kimacey». PI'OC. 2019
I'apa, H. H. Xumus: ypoku B 8 ki1. : mocobue ans yuutens / H. H. I'apa. - M. : [Ipocsemenue, 2009 I'op-
6enxo H.B. Ilpaktuueckue paboTbl, 71a00paTOpHbIE OMBITH U AEMOHCTPALMOHHBIN SKCIIEPUMEHT 10 XU-MUU B



OCHOBHOM IIKOJIE: METOJMYECKHE PEKOMEHIAINH [Tl YIUTEIeH XUMHIH 0011e00pa30BaTeIbHBIX OPTaHU3alnn
(8-9 knaccel). Hwxuuit HoBropon: Huxeropoackuit HHCTUTYT pa3Butus oopazosanus, 2017.

HacronpHas kaura yuurtens xumuu / aBT.-cocT. H. H. I'apa, P. I'. IBanoBa, A. A. Kasepuna. - M. : ACT,
2016

OO6yuenune xumuu B 8 kiacce : metof, mocodbue / T. A. boposckux. - M. : ACT, 2009. - 237 c. : ui. -
(bubnmuoTeka y4uTenss XUMHH).

Xumus. 8 kiacce : moypounsie pa3padbotku k yueonukam O. C. I'abpuensna, JI. C. I'yzes, B. B. Copoku-Ha,
P.I1. Cyposuesoii; I'. E. Pym3utuca, @. I'. ®enpamana. - M. : BAKO, 2002. (B nomoliis HIKOILHOMY
YUHUTEIIO).

Iapmun, A. I1. Heoprannueckasi XuMusi B CXeMax, pUCYHKax, Tabmumax, popMmynax, XUMUIECKUX peak-
musax.- M3parenscteo: MTHOPA-M, 2021 1.

Kasepuna, MomuyanoBa: Xumus. 8 kiacc. TeMaTnueckuii 1 UTOTOBBIM KOHTPOIb. COOPHUK MPOBEPOUHBIX
pabort.-U3narenscTBo: HantmonansHoe o6pazoanue, 2017 r., Cepusi: Hail. KoHTp-auarsocr.nao.

I'. M. Kapnos, JI. 1. Acanoga, JI. C. Yepnsimiosa, A. U. IlepeBo3unkoB MeToi1Ka MNOCTAHOBKU U MPHU-
MEHEHUSI XUMUYECKUX OMBITOB Ha YPOKax B 00pa30BaTEIbHBIX YUPEXKICHUAX : METOANUYECKOe nmocodue -H.
Hosropoa: Hmwxkeropoackuit HHCTUTYT pa3BuTHs oOpasoBanus, 2012.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

8 KJIACC

Poccuiickas anexTpoHHas 1mkona: Poccuiickas anekrponHas mkoia (resh.edu.ru)

Enunas xoyuekuus nudpoBbix 00pa3oBaTelibHbIX pecypcoB : Eaunas komtekus Ludposeix OOpa3osa-
TenbHbIX Pecypco (school-collection.edu.ru)

VYuu.py — uHTEpaKTUBHas oOpa3oBaTeibHas OHJaliH-1aTdopma - https://uchi.ru/

Cupuyc - https://sochisirius.ru/

[Mudposoii oOpazoBaTenbHbIN pecypce st mkou AKmace.py - https://www.yaklass.ru/

denepanbHas HHPOpPMaLIMOHHAs cucTeMa «EqMHOE OKHO TocTyIa K 00pa3oBaTeIbHBIM pecypcam :
http://fcior.edu.ru

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Togbopka uHTEpHET-MaTepHAIOB IJIs1 YIUTEIICH.
http://www.l-micro.ru/index.php?kabinet=3. MHpopmarus o mKOIHOM 000pyI0OBaHUH.

http://www.ceti.ur.ru Caitt L{enTpa sxonoruueckoro ooyuenus u unopmarnuu. http://schoolcollection.edu.ru
Enunas xomutekuus M@poBbIX 00pa30BaTEIbHBIX PECYPCOB

http://edu. 1c.ru Cucrema nporpamm «1C: O6pa3zoBanue 3.0»

http://www.ravnovesie.com, www.salebook.ru O0y4aroniue kypceol «Bar penierutopy. http://v.SCHOOL.ru
bubnuoreka 3MeKTPOHHBIX HAIJIAIHBIX TOCOOUI

9 KJIACC

Poccuiickas anexTpoHHas mkosa: Poccuiickast anekTpoHHas mkona (resh.edu.ru)

Enunas komnexius nudpoBbx 00pa3oBaTenbHBIX pecypcoB : Enunas xomnekmnus [{udposeix O6pazosa-
TenbHBIX Pecypcos (school-collection.edu.ru)

VY4u.py — MHTE€paKTHBHAs 00pa3zoBaTebHast OHNIaiH-1aTdopMma - https://uchi.ru/

Cupuyc - https://sochisirius.ru/

Hudposoit oO6pazoBarensHbIi pecypc 1 mkon AKmnacc.py - https://www.yaklass.ru/

®enepanbHas nHbopMalmoHHas cuctemMa «EnrHoe OKHO 1ocTyna K 00pa30BaTeIbHbIM PeEcypcamy :
http://fcior.edu.ru

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Tog0opka HHTepHET-MaTEPUAIOB ISl YUUTEIEH.
http://www.l-micro.ru/index.php?kabinet=3. Mudopmarus o mKoIbHOM 000pyI0BAHUU.



http://www.ceti.ur.ru Caitt LlenTpa sxomoruueckoro ooyuenus u nuadopmaruu. http://schoolcollection.edu.ru
Enunas xomtekuus u@poBbIX 00pa30BaTEIbHBIX PECYPCOB

http://edu. 1c.ru Cucrema nporpamm «1C: O6pazoBanue 3.0»

http://www.ravnovesie.com, www.salebook.ru O6yu4aromue kypcsl «Bar penierutopy. http://v.SCHOOL.ru
bubimoTteka 351eKTpOHHBIX HATIISAHBIX TTOCOOMI



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHHME

TabauIsl TOCTOSTHHOTO AKCIIOHUPOBAHHUS:

* [lepuoanyeckas cucteMa XuMudeckux 3yeMenToB [1. M. MenaeneeBa ( 2JIeKTpoHHAs);®
PacTBOpMMOCTB KHCIIOT, OCHOBAaHUN U COJICH ( DJICKTPOHHAs);

* DJIEKTPOXUMUYECKUH Pl HANIPSHKEHUI METaIIJIOB;

[TeuaTHbIc TOCOOUS

Tabauusr:

KOMIUICKT TaOJIHII i1 8 Kjacaa

KOMILISKT Ta0OuIr s 9 Kitacca

CIIPaBOYHO-UHCTPYKTUBHBIE TAOIHUIIBI 10 XUMUU

Paznarounsiii MmaTepuan:

-KapThI-MHCTPYKIMH JIsl IPAKTUYECKUX PaboT 10 HEOpraHu4e-CKOi XUMHH-
KapThI-UHCTPYKIUU JJIs1 IPAKTHUECKUX pabOT MO OpraHMYecKON XUMUN
Texuuueckue cpeacTBa 00y4eHUS:

1)KoMObrOTED;

2) MyJIbTUMEIUNHBIN NPOEKTOP;

3) 9KpaH NPOEKIIMOHHBII

HatypanbHbie 00bEKTHI.

Konnexkuun HedTH, KaMEHHOTO yIJIsl M IPOAYKTOB IepepaboTKU, METaJUIOB. BookHa U miacTMacchl.

OBOPYJAOBAHME JIUIA ITPOBEAEHUSA ITIPAKTUYECKHUX PABOT

1) [TpuGopsbl, MpUCIOCOOIEHHS: KOMIUIEKT NOCYABI ¥ MPUHAAJICKHOCTEN 17151 MPOBEACHUS J1a00-paTOPHBIX
paloT 1 MpakTUYeCKuX padoT (IUITATUBBI ¢ MPOOUpPKAMHU, KOJIObI, MEPHBIH LU-ITUHAD, PUIBTPOBATILHAS
Oymara, XUMMUYECKHE CTaKaHbl, CIIUPTOBKH, CTEKJISIHHbIE NAJIOUKH, (ap(HOopoBbIE YAIIKH, Ta300TBO/IHBIE
TpYOKH, 1a00paTOpHBIEC MITATHBHI, TyYHHBI, BOPOHKH, BECBI, HHIUKATOPHI).

2) MUKpOJIaDOpaTOPHH 110 XUMUH ISl OCYLIECTBICHNS UHANBUAYAIBHON paObOThl ydaluxcs.
3) PeakTuBbI U MaTepHaibl: KOMIUIEKT pEaKTUBOB /151 0a30BOT0 YPOBHSI.
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