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I[MOACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma mo XuMuM sl oOydaromuxcs 8-9 KJIacCoB cCOCTaBieHAa Ha OCHOBe TpeOoBaHUil K
pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTelbHON MpPOrpaMMBl OCHOBHOTO OOIIEro 0Opa3oBaHMS,
npencTaBieHHBIX B DefepanbHOM rocyZapCcTBEHHOM 00pa30BaTENbHOM CTaHAApTe OCHOBHOTO OOIIEro
o0pa3oBaHHs, C YYETOM pacHpeleNiEHHBIX MO0 KJlaccaM NpOBEpsieMbIX TpeOOBaHWA K pe3yibTaTram
OCBOCHHS OCHOBHOI 00pa30BaTeIbHONW MPOrpaMMBl OCHOBHOTO 00Iero o0Opa3oBaHHUS W DIIEMCHTOB
CONIepKaHusl, TPEACTABICHHBIX B YHHBEPCAIHHOM KOMU(PHUKATOpPE 1O XWMHUHU, a TakKXKe Ha OCHOBE
[TpumepHOI MporpaMMbl BOCITUTAHUS 00YYAIONIUXCS MPY IMOJYYSHUH OCHOBHOTO 00IIEero o0pa3oBaHus U
¢ yuérom KoHuenuu npenogaBanus yueOHOTO NpeaMeTa «XUMUsS» B 00pa30BaTeIbHBIX OpraHH3aIHsIX
Poccuiickoit

Oenepanyn, peaau3ylomUX OCHOBHBIE obOuieoOpasoBaTenbHble Mporpammbl (yTB. Pemennem Komnerun
Munnpocsemenus Poccun, nporokon ot 03.12.2019 N I1IK-48H).

ObLIAA XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA «XUMUS»

Bxman yuebHoro mpemmera «XuWMHS» B JOCTH)KCHHE Ieed OCHOBHOTO 0OmIero oOpa3oBaHUs
00yCIIOBIIGH BO MHOTOM 3HAa4YE€HHEM XHMHUYECKOW HAayKW B IMO3HAHUM 3aKOHOB NPHUPOMBI, B Pa3BUTHH
MPOU3BOAMTEIBHBIX CHJI OOIIIECTBA U CO3IaHUU HOBOM 0a3bl MaTEPUATBHON KYJIbTYPHI.

XuMHsT Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK PaclpOCTpaHMIa CBOE BIHMSHUE Ha Bce 00JacTu
YeJI0BEYECKOI0 CYLIECTBOBAHMUS, 3allajla HOBOE BHUJICHHE MHpa, CTaja HEOTHEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYPbI, HSOOXOIUMBIM yCJIOBHUEM JKMU3HHU OOILECTBA: 3HAHUE XUMHHU CIIY>)KUT OCHOBOH ISt
(GbopMHpOBaHMsSI MHPOBO33PEHUSI 4YEIOBEKAa, €ro MPEICTaBICHUH O MaTepUalbHOM EIMHCTBE MHPA;
BRXHYIO POJIb UTPAOT (HOpMHUpYyeMble XUMHEH MpPEACTABICHUS O B3aUMOMNPEBPAIICHUSIX SHEPTHUA H 00
OBOJIIOLMU BEUICCTB B IMPUPOJAC; COBPEMCHHAsA XMMMA HallpaBJICHA Ha PCHICHUEC rI00aIBEHBIX HpO6JICM
YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTUYECKOH, MUILIEBOM U SKOJOTUYECKOM
Oe3omacHOCTH, TPOOIEM 3IPaBOOXPAHEHHUS.

B YCIOBHUAX BO3pACTAIOUICTO 3HAYCHHA XWMHUU B KHU3HU O6IHCCTB3 CYIIECTBEHHO ITIOBBICUJIACH POJIb
XUMHUYECCKOI'O 06pa30BaHI/I$I. B mnane conuaim3aliy OHO ABJIACTCA OJHHMM H3 YCJ'IOBI/Iﬁ (I)OpMI/IpOBaHI/IH
HWHTCJUJICKTA JIMYHOCTU U TAPMOHHUYHOT'O eé pa3BUTHA.

CoBpeMEHHOMY 4EJIOBEKY XUMHUYECKHE 3HAaHWS HEOOXOJMMBI JJIsl TPUOOpETeHUs] OOIEKYJIHLTYPHOTO
YPOBHS, MIO3BOJISIIOIIET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBaTh B MHOT0OOpa3HON
JKU3HHU OOIEecTBa, AJIs1 OCO3HAHUS BaXHOCTH Pa3yMHOI'O OTHOILIEHMS K CBOEMY 3I0POBBIO M 30POBBIO
JIPYTHX, K OKPY’KaroLIEei MPUPOIHOI cpesie, A TPaMOTHOTO MOBEACHUS TPH UCIOJIB30BaHUY Pa3IMYHBIX
MaTEPUAIOB U XUMHUYECKHX BEILECTB B [IOBCEAHEBHOM JKU3HU.

Xumudeckoe 00pa3oBaHHE B OCHOBHOHM IIKOJIE SIBJISETCS OA30BBIM 10 OTHOIIEHHIO K CHUCTEME OOIIEro
XUMHYECKOTO oOpa3zoBaHus. [lo3ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peall3yeT MpHCYIIHe
00IIIeMy XUMHYECKOMY OOpPa30BaHHUIO KIIFOUEBBIC IIEHHOCTH, KOTOPbIE OTPaXAaIT T'OCYJIapCTBEHHBIC,
OOIIIECTBEHHBIE W WHIWBUIAYaJbHBIE MOTPEOHOCTH. DTHM ONPENEISETCS CYITHOCTH OOIIEH CTpaTeruw
00y4eHus, BOCTIUTAHHS U Pa3BUTHS O0YYAIOIIMXCS CPECTBAMU YUEOHOTO MpeaMera « XUMUsD).

W3yuenue npeamera: 1) cocoOCTBYeT peajin3aliiid BO3MOXKHOCTEH ISl CaMOPa3BUTH U (DOPMHUPOBAHUS
KYJIBTYPBI JIMYHOCTH, €€ 00me u QyHKIMOHAILHON IPaMOTHOCTH; 2) BHOCUT BKJIaJ] B (hOpMHUpOBaHUE
MBINUICHHUS ¥ TBOPYECKUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSTENLHON Y4eOHOM

JIESITEIbHOCTH, SKCIIEPUMEHTABHBIX U UCCIIEI0BATENbCKIX YMEHHIA, HEOOXOIMMBIX KaK B TIOBCETHEBHON
KHU3HU, TaK U B MMPO(PECCHOHATFHON EATENbHOCTH; 3) 3HAKOMHUT CO CIIeNU(UKON HAYIHOTO MBIIUIEHUS,
3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsa Ha €IMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM



sTarioM B (OPMHUPOBAHHH E€CTCCTBCHHO-HAYYHOH TI'PaMOTHOCTH IOIPOCTKOB; 4) CIOCOOCTBYyeT
(OpPMHPOBAHHIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIC, K YEIOBEKY,
BHOCHT CBOW BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHUE IKOJIHHUKOB.

Haspannple HampaBieHns B OOydeHHWH XHMHU OOECIIEYMBAIOTCS CHENU(HUKON CONEp)KaHUs IMpeaMeTa,
KOTOPBIA SIBJISIETCA TIEAarOTMYecKd aJalTHPOBAaHHBIM OTpaKEHHEM 0a30BOM HAyKH XHMHH Ha
OIPEIECIIEHHOM 3Tane €€ pa3BUTHA.

Kypc xuMun OCHOBHOW IIIKONBI OpPHWEHTHPOBAH HA OCBOCHHE OOYYAarOMIIMHUCS OCHOB
HEOPTraHWICCKON XMMHHM W HEKOTOPBHIX TOHATHH W CBEACHHWH OO0 OTACIBHBIX OOBEKTaX OpPTaHMICCKOU
XUMUH.

CtpykTypa conepkanusi npeamera chOpMHpPOBaHA Ha OCHOBE CHCTEMHOIO IMOAXOJA K €ro HU3YYCHHUIO.
CozmepxaHue CKJIaAbIBACTCS W3 CHUCTEMbI MOHATHH O XMMHYECKOM DJIEMEHTE U BEIECTBE U CHUCTEMBI
HOHATHH O XHMMHYECKOil peakiuu. OO0e 3TH CHUCTEMbI CTPYKTYPHO OpPTaHHM30BaHbI [0 TMPUHIUITY
HOCJICZIOBATEIBHOTO PAa3BUTUSI 3HAHWI Ha OCHOBE TEOPETHYECKHX IPEACTABICHUH PAa3HOTO YPOBHSL:
ATOMHO-MOJICKYJIIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUSI, ypoBHs [lepronuueckoro 3akona /.
M. MeHnzaeneeBa Kak OCHOBHOTO 3aKOHA XHMMHH, YYCHHsS O CTPOCHHHM aTOMa M XUMHYECKOH CBS3H,
npecTaBiIeHui 00

3IEKTPOJINTUYECKON TUCCOLUMALMK BEUIECTB B PACTBOPax. TeopeTHUECKUE 3HAHKUS PACCMATPUBAIOTCA Ha
OCHOBE SMITUPUYECKU TOTYUCHHBIX ¥ OCMBICIICHHBIX (DAaKTOB, pa3BUBAIOTCA MMOCIEIOBATENBHO OT OJHOTO
YPOBHS K APYTOMY, BBIIONHSSL GYHKIUHN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOHCTB, CTPOSHHUS U

BO3MOYKHOCTEH IMPAKTUYCCKOI'0 MPUMCHCHHS U MOJYUCHHUA U3YyUaCMbIX BEIICCTB.

Takast opraHuzanusi COIEpXaHUS Kypca CIHOCOOCTBYET MPEACTABICHUI0 XUMHUYECKOH COCTaBISIOIICH
HAYYHOW KapTHHBI MHpa B JOTHKE €€ CUCTEMHON MpHUpOJbl. TeM caMbIM 0OecreunBaeTcs BO3MOKHOCTD
(dopMupoBaHUs Y 00yUaromUXcs EHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HaHUIO U METOAaM MO3HAHUS B
Hayke. Ba)kHO Takxe 3aMeTHTb, YTO OCBOCHHE COJECP)KaHUs Kypca MPOUCXOIUT C MPUBJICUCHUEM 3HAHUN
U3 paHee U3yuyeHHBIX KypcoB: «Okpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaacey.

HEJIN U3YYEHNWSA YYEBHOI'O ITPEJIMETA «XUMU»

K HanmpaBiieHHIO MEpPBOCTENICHHOW 3HAYMMOCTH TIPH peaiu3aliyd 00pa30oBaTeIbHBIX (QYHKIMNA mpeaMera
«XUMHS» TPAIUIMOHHO OTHOCIT (OPMHUpPOBAHUE 3HAHMH OCHOB XHUMHYECKOH HayKW Kak 001acTH
COBPEMEHHOI'O €CTECTBO3HAHMSI, IPAKTHUECKOMN JESITEIBHOCTH YEJIOBEKA U KaK OJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbl. 3aj1ada TpeaMeTa COCTOMT B (POPMHPOBAHMH CHUCTEMbl XWUMHUYECKHX 3HAHUH —
BOXHEHIINX (PAKTOB, MOHITHUI, 3aKOHOB M TEOPETUUECKUX MOJ0XKEHHH, TOCTYIHBIX 0000111eHuU

MHPOBO33PEHUYECKOr0 XapakTepa, sA3blKa HAyKH, 3HAHUM O HAy4YHBIX METOJAX W3yYEHHs BELIECTB U
XUMHAYECKHX PEaKIni, a Takke B (OPMHUPOBAHMHM M Pa3BUTHH YMEHHH U CIIOCOOOB JESTEIBHOCTH,
CBS3aHHBIX C IUIAHUPOBAHUEM, HAOJMIOACHHWEM M TPOBEACHHEM XHUMHYECKOIO HKCIIEPUMEHTA,
coOJII0ICHHEM TTPaBUi 0E30MacCHOr0 00paIIeHus ¢ BEIIECTBAMH B [TOBCEAHEBHOM JKHU3HU.

Hapsiny ¢ aTuM nenu u3ydeHus mpeaMeTa B IporpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX
NPUOPUTETOB B CHCTEME OCHOBHOTO 0o0Imero oopasoBanus. CerogHs B 00pa3oBaHUM OCO00 3HAYMMOM
NpU3HAETCS HAINPaBICHHOCTh OOy4YeHMs Ha Pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH, (HOPMHpPOBaHHUE €&
MHTEJUIEKTa U 0011el KynbTypbl. OO0yueHre yMEHHIO YUUTHCS U IPOA0IDKATE CBOE 0Opa3oBaHue

CaMOCTOATCIIbHO CTAHOBHUTCA OZLHOP’I W3 BOXKHECHIIINX (byHKLII/If/i y‘le6HBIX npeaAMETOB.

B cBm3u ¢ 3TMM TpuM U3ydEeHWHW MpeaMeTa B OCHOBHOW IIKOJIE JOMHHHUpYIOIIee 3HAYCHHE
nproOpesH Takue LelH, KaK:

— (GhopMUpOBAaHHE HUHTE/UICKTYaJIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATCIIPHOMY MPHHATHIO DPELICHHHA, CIIOCOOHOW aaalnTHpPOBaThCA K OBICTPO
MEHSIOLIUMCS YCIIOBUAM KU3HU;



—  HamNpaBJICHHOCTh OOYYECHHS HA CHUCTEMATHYECKOE MPHUOOIICHHE YYallUXCs K CaMOCTOSTEIbHOM
MO3HABATEILHOMN JESITENBHOCTH, HAYYHBIM METOaM MO3HAHMS, POPMUPYIOIINM MOTHBAIMIO U Pa3BUTHE
CITIOCOOHOCTEH K XMMHH,

— o0ecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYArOUIMMHUCS OMbITa Pa3HOOOpa3HOM
JeSITETIbHOCTH, TIO3HAHUS U CAMOIIO3HAHMUS, KITFOUCBBIX HABBIKOB (KIIFOYEBBIX KOMIIETCHIINH), HMEIOITHX
YHHUBEPCATbHOE 3HAUCHUE IS PA3IMYHBIX BUIOB JCSITEIBHOCTH;

— (bOpMHpOBaHI/Ie yMCHI/II‘/'I OOBSICHATE U OLCHUBATL SBJICHHUSA OKPYKAlOMIETO MHUpa HAa OCHOBAaHUU
3HAHUN U OIlbITa, MMOJMTYUYCHHBIX ITPU U3YYCHUUN XUMUU,

—_— (bOpMI/IpOBaHI/IC y o6yqalom1/1xc;1 TYMAaHUCTUYCCKUX OTHOMGHHﬁ, IIOHHMMAaHHs ICHHOCTH

XUMUAYECKUX 3HAHWN Uil BBIPAOOTKH 3KOJIOTHYECKU LEeIecO00Pa3HOro MOBEACHHS B OBITY U TPYIOBOH
JESITEIbHOCTH B LIEJAX COXPAHEHUS CBOETO 310POBbS U OKPY>KAIOLIEeH IPUPOIHON CPEbL;

— pa3BUTHE MOTHBALMH K O0YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOCHHS 00ILEUETIOBEYECKUX LICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY npoduitst u

HaNpaBJICHHOCTH AaJbHENIIET0 00yUeHHUS.
MECTO YYEBHOI'O [TIPEJJMETA «XNMUW» B YUEEHOM ITJIAHE

B cucreme obmero obOpazoBanus «XuMUS» TpU3HAHA 00S3aTENBHBIM YYCOHBIM IPEIMETOM,
KOTOPBIA BXOAUT B COCTaB MPEMETHOM 001acTH «EcTecTBeHHO-HAYYHBIE TPEAMETHD.

Y4eOHBIM TUTAHOM Ha e€ M3y4eHHe OTBeACHO 136 yueOHBIX 4acoB — 1O 2 4. B Helelo B 8 1 9
KJIaccaX COOTBETCTBEHHO.

COZEPXXAHUME YUEBHOI'O ITPEJIMETA
8 KJIACC
[lepBoHavanbHBIe XUMUYECKUE TTOHATHS

IIpenmer xumuu. Ponb XuMuM B KU3HU uenoBeka. Tena u BemectBa. PU3MUECKUE CBOMCTBA
BEII[ECTB. ATperaTHOe COCTOsiHHE BemiecTB. [[oHATHE 0 MEeTOJaxX MO3HAHUS B XUMUU. XUMHUSA B CHCTEME
Hayk. Yucteie BerecTBa U cMecu. CriocoObl pa3jiesieH s cMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3TeMEHThl. CUMBOJIBI XUMUYECKUX dJeMeHTOB. [IpocTeie u
CJIOJKHBIE BELECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

XumMmudeckas (bopMyna. BajneHTHOCTP aTOMOB XHMMHMYECKHX DJEMCEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BCIOICCTB. OtHocuTtenbHass atoMHas Macca. OTHOCHTeENbHAs MOJICKYJIApHad Macca. MaccoBas JOJIs1
XHUMHUYCCKOI'O 3JIEMEHTA B COCIMHCHUU.

Ou3nvecKre U XUMHUYECKHE SIBICHUSA. XUMHUYECKasi peaknud U e€ MPU3HAKH. 3aKOH COXPAaHEHHUS MacChl
BellecTB. XuMuieckue ypaBHeHus. Kiaccudukaius XuMHUUECKUX peakiui (COeMnHEeHNUs, Pa3IOKEeHHUS,
3aMeIICHHS, OOMEHa).

XHUMUYECKHH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYI0H, C TpaBMiIaMy paOOTHI B 1a00paTOPHH U
npuémamu obparnieHus: ¢ 1abopaTopHbIM 000pYJOBaHHEM; U3yYEHHUE U ONMUCAHUE (U3MYECKHX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB; HaOIIoAeHHEe (HU3NYeCKHX (IUIaBJICHHWE BOCKA, TasHUE JIBAA,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJEHCAIMs BOJIbI) M XUMHUYECKHX (TOpEHHE CBeuH,



MIPOKAIMBAaHUE MEIHOW IPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHCIIOTOW) SsIBIICHWH, HAOIIONCHHUE W
OTHCaHWe MPU3HAKOB MPOTEKAHUS XUMUIECKUX PEaKInil (pa3iio’keHue caxapa, B3anMOJICUCTBHE CEPHOI
KHCITIOTHI C XJIOpUAOM Oapwusi, pasnmokeHue ruapokcuna meau(ll) mpm HarpeBaHwH, B3aWMOJIEHCTBHE
Kene3a ¢ pactBopom coiu Meau(ll)); m3ydenne crmocoOoB pazgeneHus] cMeceil (C MOMOIIbI0 MarHUTa,
¢unpTpOBaHKE, BHIIAPUBAHNE,

TUCTHIUTSIIAA, Xpomartorpadusi), MpOBEIeHHe OYHNCTKHA IMOBAPEHHOW CONM; HAOIMIOJCHWE W OIHCAHHE
pe3ynbTaTOB TPOBEACHHS OIBITA, FILTIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl; CO3JaHHe MoJeiel
MOJIEKY (IIapOCTEPKHEBBIX ).

Baxwueiiiye npeacTaBUTEIM HEOPTaHUUECKUX BEIIECTB

Bosayx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 3IeMEHT W IMPOCTOE BEHIECTBO.
HaxosknmeHne kucimoposa B mpupojie, Gu3uIecKrue 1 XUMHUIECKHE CBOHCTBA (peakiuy ropeHus). OKCHIbL.
[Mpumenenne kwuciopona. CrocoObl TOJXYYEHHUs] KHCIOPOJA B JIA0OPATOPHH ¥ TMPOMBIIIICHHOCTH.
Kpyrosoport kucnopoja B npupoae. O30H — auioTpoItHasi MOJU(pHUKAINS KUCIOPOA.

TennoBoil 3PPEeKT XUMUUECKOHW peakuH, TEPMOXUMHUYECKHE YPAaBHEHHS, 3K30- M IHIOTEPMUYECKHE
peakuuu. TommMBO: yroab M MeTaH. 3arpsS3HEHHE BO3AyXa, YCHICHHE IapHUKOBOro 3ddekra,
pas3pylLIeHHEe 030HOBOIO CJIOA.

Bomopox — snemeHT u mpocTtoe BemiecTBO. HaxoxneHne Bogopoaa B mpupoje, GU3HYecKue H
XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydeHust. KucioTsr u comnm.

KonmuectBo BemectBa. Mons. MomsipHass Macca. 3akoH ABoraapo. MoJspHBIH 00bEM Ta30B.
Pacuérpl 0 XUMHYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputenb. PacTBopbl. HacklllleHHbIE M HEHACHILIEHHBIE
pactBopbl. PacTBopuMOCTE BemiecTB B Boae. MaccoBasi A0Js BeUleCTBA B pacTBOpe. XHMHUYECKHE
cBoiicTtBa BoAbl. OcHOBaHUA. Poib pacTBOpoB B MpUpPOAE U B XKU3HHU 4enoBeka. KpyroBopoT BOAbBI B
npupoJie. 3arpsi3HeHue NPUPOAHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BO/I.

Knaccudukamnus neoprannmdecknx coeawmHeHni. Okcunpl. Kimaccudukaius oKcHIOB: colleo0pa3yromue
(ocHOBHBIE, KUCIIOTHEIE, aM(OTEepHBIE) 1 HecolieoOpasyroniie. HoMeHKaTypa oKkcuIoB (MEXIyHApOIHAS
Y TpuBHAIbHAS ). DU3MUECKUE U XUMHUIECKUE CBOMCTBA OKCHIOB. [loydeHne oKCHIoB.

OcnoBannsa. Kiaccudukanust ocHoBaHMi: WIENOYM W HepacTBOpUMBbIE OCHOBaHUS. HomeHknatypa
OCHOBaHUH (MEXIyHapoaHas U TpuBHaNbHAas). Ou3ndeckre 1 XMMUYECKHE CBOMCTBA OCHOBaHUH.

[lony4yenue ocHOBaHUM.
Kucnotsl. Knaccuduxauns xucnor. Homenkinatypa KUCIOT (MEKAyHApOAHAs M TPUBUAIIBHAS).

®u3nYecKue U XUMHUUYECKUE cBoicTBa KucioT. Psan aktuBHoctu metamuioB H. H. bekerosa. IlonyueHue
KHCJIOT.

Comu. Homenkiatypa conell (MeXIyHapomHass W TpuBHaibHas). DU3MYECKHE W XUMUYCCKUC
cBoiicTBa cosneil. [lonyyenue coneil.

I'emernueckas cBsI3b MEXKAY KilacCaMU HCOPIraHUYCCKUX COGHHHGHHﬁ.

XUMUYECKHI SKCIIEPUMEHT: Ka4eCTBEHHOE OTIpeIeNICHHE CO/IePIKaHus KUCIOPOa B BO3yXe; MOIy4YCHNUE,
coOupaHue, paclio3HaBaHWE U W3YyYEHUE CBOWCTB KHMCJIOPOJa; HAOJIOJCHNE B3aUMOICHCTBHUS BEIIECTB C
KHCJIOPOZIOM U YCIIOBUS BOSHHUKHOBEHUS W TIPEKPAIICHUS TOpeHUs (TI0’Kapa); O3HAKOMIICHHE ¢ oOpa3iaMu
OKCH/IOB W ONHMCAHWE WX CBOWCTB; IOJy4e€HHE, COOMpaHWe, pPAcCIO3HABAaHWE W H3YYECHHE CBOICTB
BoZiOpo/a (TOpeHue); B3auMojecTBHe Boaopona ¢ okcuaoM Menu(ll) (BO3MOXKHO HCHOIB30BaHHE
BUJICOMAaTEpUAIOB); HaOIIOIeHHE 00PA3I0B BEIIECTB KOJIMYECTBOM | MOJIB; UCCIIeIOBaHNE 0COOCHHOCTEH
pPacCTBOPEHHS BEIECTB C Pa3IMYHONM PACTBOPHUMOCTHIO; MPHUTOTOBJICHUE PACTBOPOB C ONpEAcIEHHON
MaccoBOH aonei



pPacTBOPEHHOTO BEIIECTBA; B3aWMOJICHCTBHE BOIBI C METaUIaMU (HATPHEM W KajbIFeM) (BO3MOXHO
WCIIONIb30BaHUE BUACOMATEPHAIIOB); OIPEAETCHHE pPAaCTBOPOB KHCIOT H INEJIOYe C IOMOIIBIO
WHAWKATOPOB; HCCIEeIOBaHHE OOpa3Il0B HEOPTaHMYECKHUX BEIECTB PA3IMYHBIX KJIACCOB; HAOIIOIECHWE
M3MEHEHUS] OKPaCKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIENOYe; M3ydeHHe B3aMOIEHCTBUS OKCHIIA
meau(Ill) ¢ pacTBopomM cepHOU KHCIIOTHI, KUCIOT C METajulaMH, pPeaKInid HEeHTpaIu3alHy; MOIydeHUE
HEPACTBOPUMEBIX OCHOBAHHM, BBITCCHEHHE OJHOTO METajula JIPYTHM M3 pacTBOpa COJIM; PEIICHHE
SKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeire Ki1acchl HEOPraHUYECKUX COCTUHEHUIN.

[Tepuoanueckuii 3akoH u llepuoanueckas cucrema xumuyeckux 3nemeHToB . M. Menaeneesa.
Crpoenne aToMOB. XUMHYecKas CBsI3b. OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKIITHH

[epBble TONBITKK KiIacCUBUKAIMA XUMHYECKHX JJIEMEHTOB. [IOHSATHE O Tpymmax CXOJHBIX
3NIEMEHTOB (IENIOYHBIC M INEJIOYHO3EMENbHBIC METAJUIbl, TaJIOTCHBI, WHEPTHBIE Ta3bl). DIECMEHTHI,
KOTOpBIE 00Pa3yroT aM(pOTEPHBIE OKCHIBI M THAPOKCHIBL.

Ilepuonnueckuii 3akoH. [lepuonuueckas cucreMa xumuueckux snemeHToB /1. 1. Menneneena.
Kopotkonepuoanas u anmuanonepuoanas popmser [leproanyeckoii cuCcTeMbl XHMUYECKUX 3IIEMEHTOB /.

N. Menpneneesa. Ilepuoasl u rpynnel. @U3sndyeckuil CMBICH NOPSJKOBOIO HOMEpAa, HOMEPOB IIEpUOJA U
IPYIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX saep. M3otonbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI04YeK
aToMOB TmepBbIX 20 xuMudeckux diemeHToB Ilepuomnueckoit cucremsr [I. WM. Mennaeneesa.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa I0 €ero mnojoxeHuro B llepuoguueckon cucreme . U.
Mengeneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMUYCCKUX IJIEMECHTOB, MECTAJUIMYCCKUX U

HEMETAJUIMYECKUX CBOICTB MO Trpynmam M mepuoiaMm. 3HaueHue [lepuoanueckoro 3akoHa U
Ilepuonueckoii CUCTEMBI XMMUYECKUX AJIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. JI. . Mennaenees
— YYEHBINA U IpaKJaHUH.

Xumuaeckas cBsi3b. KoBanmeHTHast (TOJSIpHAS W HETIOJSIPHAS) CBA3b. DJIEKTPOOTPHUIIATEIHFHOCTD
XUMUYECKUX DJIEMEHTOB. MIOHHAS CBsI3b.

Crenenp okuciacHMs. OKHCIUTEIbHO-BOCCTAHOBHUTEILHBIC pCaKknuu. Hpoueccm OKHCJICHUA H
BoccTaHOBjIeHH. OKUCIINUTEIM U BOCCTAHOBUTEIU.

XUMHUYECKHH 3KCHEPUMEHT: M3ydeHHE OOpa3LoB BELIECTB METAJUIOB M HEMETAIOB; B3aMMOJEIHCTBUE
THJIPOKCH/IA [IMHKA C PAaCTBOPAMH KHUCIIOT U IIEJI0Yeil; MPOBEAeHHE ONBITOB, MIITIOCTPUPYIOIINX TPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklnil (TOpeHre, peakliiu pa3ioKeHUs, COSTMHEHHS).

MG)KHpCI[MeTHLIe CBA3U
P cajin3anusa MEXKIIPEAMCETHBIX CBsI3CH Ipu U3y4CHUU XUMHUU B 8 Kacce OCYHICCTBIIACTCA YCPE3

HCII0JIB30BAHUEC KAK 06H_II/IX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOHHTHﬁ, SABIIAIOIIUXCSA CUCTCMHBIMHA
AJId OTACJIBHBIX NPEAMETOB €CTCCTBCHHO-HAYYHOT'O IIUKIJIA.

OO0mme ecTeCTBEHHO-HAyYHbBIC TMOHATHSA: HAyYHBIH (hakT, TUIIOTE3a, TEOpHs, 3aKOH, aHaU3, CHHTE3,
KIIAaCCU(UKAIIHSI, MEPHOANYHOCTh, HAOIOICHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIEINb,
SIBIICHUE.

dusnka: Marepus, aroM, OSBJICKTPOH, IMPOTOH, HeﬁTpOH, HWOH, HYKJIHWJ, H30TOIIbl, PAAWOAKTHBHOCTD,
MOJICKYJIA, BHCKTpI/ILICCKI/If/i 3apsj, BCLIECTBO, TEIIO, 06’BéM, arperatHoe€ COCTOsIHHC BCHICCTBA, TIa3,
(1)1(1314%01(146 BCJIMYUHBI, €AUHUIBI U3MCPCHHUA, KOCMOC, IUIAHCTHI, 3Bé3Z[LI, COJ'IHI_IG.

buonorus: porocunTes, npixanue, buocdepa.



I'eorpadus: armocdepa, rugpocdhepa, MHUHEpaIbl, TOPHBIE TIOPOIBI, ITOJIC3HBIC HCKOIAEMBIE,
TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMH4eckas peakius

ITepnonmueckwmii 3akoH. [leprogndeckas crucreMa xuMuaeckux 3nmeMeHToB M. M. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XUMHYECKUX JJIEMEHTOB MEPBBHIX TPEX NEPHUOIOB,
KaJllvs, KaJIbLKA U UX COSUHEHUI B COOTBETCTBUU C TIOJIOKEHHEM 3JIeMeHTOB B [lepuoanyeckoil cucreme
U CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie B€IICCTBA:. BHUIbBI XUMHUYCCKON CBS3U. THIIBI KPpHUCTAJUIMYCCKUX pCHIéTOK, 3aBUCHUMOCTD
CBOMCTB BC€IICCTBA OT THUIIA KpHCT&HJ’IH‘IeCKOﬁ peHIéTKI/I U BUJA XUMUYECKOMN CBS3H.

K.]'IaCCI/I(I)I/IKaIII/IH 1 HOMCHKJIATypa HECOPraHN4CCKNUX BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'II)HaSI).

XUMHUYECKHE CBOMCTBA BECHICCTB, OTHOCAIIUXCA K Pa3JIMYHBIM KjlacCaM HEOPraHUYCCKUX COCHHHCHHﬁ,
TCHETUYECKas CBA3b HCOPIraHMYCCKHUX BECUICCTB.

Knaccudpukanys XuMU4EeCKUX peakUuil 0 pa3IMyHbIM MPU3HAKaM (II0 YHCIIYy M COCTABY YYacTBYIOIIUX B
peaKIMu BEILECTB, IO TEIUIOBOMY OJ(QQeKTy, MO H3MEHEHHIO CTEHNEeHEH OKHUCICHUS XUMHUYECKHX
JJIEMEHTOB, N0 OOpaTMMOCTH, MO Y4YacTHIO KaTajau3aTopa). OK30- U HSHIOTEPMUYECKHE PEaKLUH,
TEPMOXMUMHUYECKHE YPaBHEHUSI.

[lorsatTne o ckopocTH XuMuyeckod peakuud. [loHATHE 00 O0OpPaTUMBIX W HEOOPATUMBIX
XUMHUYCCKUX pCaKIHrgX. IlonsaTHe 0 TOMOTeHHBIX U FETCPOrCHHBIX pCaKlHAX. IlonsiTHE O XUMHYECKOM
paBHOBECHH.

(DaKTOPLI, BJIMAIOIIUE HA CKOPOCTH XHUMHYECKOU PpC€aKkuru U MOJOKEHUE XUMHUYICCKOT'O pPaBHOBECHU.

OKHCIUTEITFHO-BOCCTAHOBUTEIIHLHEIC peaKknuu, 3J'I€KTpOHHLIfI 0ajaHC OKHCIHUTEILHO-BOCCTAHOBUTEIHHOM
peaKknuu. CocrapieHue ypaBHeHI/Iﬁ OKHCIIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJb30BAHUECM
METO/Jia SJICKTPOHHOI'O OajaHca.

TeOpI/Iﬂ 3H6KTpOHHTH‘ICCKOﬁ JAucCCoranuun. 3J'I€KTp0J'II/ITLI W HEBJICKTPOJIUTHI. KaTI/IOHI:I, AHHUOHBI.

MexaHn3m Aucconran BCUICCTB C PA3JIMYHBIMU BUIaMHU XUMH4YecKol cBs3u. CTeneHb JAucCConuanuun.
CubHEIC U cnadble SJICKTPOJIUTHI.

Peakiuu noHHOrO oOMeHa. YCIIOBHS MPOTEKaHMs peakiuii HOHHOTO OOMEHa, MOJHBIE U COKpalEHHbIE
WOHHBIE ypaBHEHUS peakuuii. CBoWcTBa KHCJIOT, OCHOBaHMH M COJIell B CBeTe NpEACTaBJICHUI 00
AIEKTPOJIUTHUECKOH aucconuanyi. KadecTBeHHbIE peakuy Ha HOHBL [IoHATHE 0 THaponn3e coneil.

XuMudecKu OKCHCPUMCHT: O3HAKOMJICHHUEC C MOACIIAMU KPUCTAJINYCCKUX pGIHéTOK HCEOPraHn4CCKux
B€IICCTB — MCTAJJIOB 1 HCEMCTAJIJIOB (FpaCI)I/ITa nu anMa3a), CJIOKHBIX BCIICCTB (xnopm[a HanI/IH);

UCCIIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pEeakIMyd OT BO3JIEHCTBUS Pa3iIMUHBIX (AaKTOPOB,;
UCCJIEJOBAHNE DJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCAa TUCCOLUALMM KUCIIOT, IIEIoYed 1
cojieii (BO3MOXHO HCIOJNb30BaHUE BHJCOMATEPHAIOB); MPOBEICHHE OMNBITOB, WILTIOCTPUPYIOLINX
NpPU3HAKK MPOTEKaHMUs PeakLuil HOHHOro oOMeHa (0Opa3oBaHME Ocajka, BHIICICHHE Ta3a, 00pa3oBaHUE
BOJIbI); OMBITOB, WJUTIOCTPUPYIOIINX MPHUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKiuu pas3oKEHUs, COENMHEHHA); paclo3HaBaHHE HEOPraHWYEeCKHX BEHIECTB C IIOMOIIBIO
KaueCTBEHHBIX PEAKIMA HAa HOHBI; PEIIEHIE SKCIIEPUMEHTATBHBIX 3a/1a4.

Hemeramisr u ux COCINMHCHUA

O6H.Ia§[ XAPAKTCPUCTHUKA I'aJIOI'CHOB. OcobeHHoCcTH CTPOCHUA aTOMOB, XapaKTCPHBIC CTCIICHNU OKHUCIICHUSA.



Crtpoenue u ¢pu3ndecKre CBOWCTBA MIPOCTHIX BEIIECTB — TraJIOTEHOB. XMMHUYECKHE CBOHCTBA Ha IpUMeEpe
xJopa (B3aUMOJIEHCTBHE C METalJIaMH, HEMeTaJulaMH, IiesiouaMu). XiopoBoxopon. ComnsHas KUCIIOTa,
XUMUYECKHAE CBOWCTBA, MOJy4YeHUE, IpUMeHeHue. J[elcTBhe XJiopa M XJOpPOBOAOPOJAA HA OPraHu3M
yenoBeka. Baxkaelre XITOpuabl M UX HAXOXKICHHUE B TIPUPOJIE.

O6mas xapakTepucTHKa 37eMeHTOB VIA-Tpymiel. OcCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE
CTCTICHU OKUCIICHHSI.

CrpoeHre ¥ (U3UYECKUE CBOWCTBA MPOCTHIX BEMECTB — KHCIOPOAa M Cepbl. AJUIOTPOITHBIC
MOJTU(PHKAINY KHUCIOPOIa U cepbl. XUMHYECKHE CBONCTBA cepbl. CepoBOJIOPOI, CTPOCHHE, (GU3HUECKIE U
XUMHYecKne cBoiicTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKcHioB. CepHas KHUCIIOTa,
bH3uYecKue W XUMUYCCKHE CBOWMCTBA (00mIME KaK MPEACTaBUTENs Kilacca KHCIOT M CIeNU(HIECKHeE).
XUMUYECKHE PEaKINH, JICKAIIUE B OCHOBE MPOMBIIUICHHOTO CHOC0O0a TOMYYCHHS CEPHOH KHCIOTHI.
[Mpumenenue. Conu cepHOM KUCIOTHI, KAaYeCTBEHHAs peakius Ha cynbdar-uon. HaxoxaeHue ceprl u eé
COCIIMHEHU B TIPUPOJIE.

XUMHYecKoe 3arpa3HeHHE OKpPYKaoLel cpebl COeMHEHUAMHU cepbl (KUCIOTHBIE MOXKAW, 3arpA3HEHHE
BO3/1yXa H BOJIOEMOB), CIIOCOOBI €T0 MPeOTBPAIICHUS.

OO0mas xapakTepucTUKa 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC
CTEIEHU OKUCIICHUSI.

A3OT, pacmpocTpaHeHHe B TpHUPOJE, (U3NUECKHEe W XUMHUYECKHe cBoiicTBa. Kpyroopor a3zora B
IpUpO/IE.

Ammuak, ero Gu3MYecKue U XMMHUYCCKUE CBOMCTBA, MOJy4eHHE W mprMeHeHue. CONM aMMOHHS, UX
bu3nyUecKkue U XMMUYCCKUE CBOMCTRA, MpUMeHeHne. KauecTBeHHAs peakilis Ha HOHBI aMMOHHUS. A30THasI
KHCIIOTa, €€ TMoNydeHue, (U3MYecKre W XHMHUYECKHe CBOWcTBa (00UIMe Kak MpeacTaBUTENs Kiacca
KHCIOT M crnernuduueckue). Mcnonp3oBanue HUTPATOB M COJICH aMMOHHS B Ka4e€CTBE MHHEPAIbHBIX
yAOOpEeHHIA.

XUMHYecKoe 3arps3HeHHe OKPY KaIoIIe cpebl COETNHEHUAMHU a30Ta (KUCIOTHBIE TOK/IH, 3arpsI3HEHNE
BO3/yXa, TOYBBI U BOJIOEMOB).

®dochop, amtorponHsie Moaudukaruu ¢dochopa, ¢dusMUeckrMe W XUMUYECKHe CcBokcTBa. OKCHI
dochopa(V) u pochopHas kuciora, pusMuecKkue U XUMUYECKHE CBOMCTBA, moyyueHue. Mcnosb3oBanue
¢docdaToB B KauecTBe MHHEPAIBHBIX YA00pEHNUH.

OO0mas xapakTepucTKa 31eMeHTOB [V A-rpyribsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC
CTETEeHU OKUCIICHUSI.

Yraepon, amnoTpomnHble MOAM(UKALUKM, PAaCHPOCTPaHEHHE B MNpHpoAe, (U3MUECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yrieponma B mpupozae. Okcuubl yriiepoaa, ux (U3MYECKUE U
XUMHNYECKHEC CBOﬁCTBa, I[eﬁCTBHe Ha JKMBBIC OpraHHU3Mbl, IIOJIYYCHHUC W IIPUMCHCHHUC. DKOIOrHYECKHE
nmpoOyieMsl, cBsi3aHHBIE ¢ okcuaoMm yriepoma (IV); rumoreza rino6ampHOrO TMOTETUIEHHS KIMMAaTa;
MapHUKOBBIH 3P QEKT.

VYrosbHas KHCI0Ta U €€ CoNu, UX (PU3HYeCKHe M XMMUIECKHE CBOMCTBA, MOYYeHUE U IIPUMEHEHHE.

KauectBennass peakmusi Ha KapOoHAT-WOHEL. Vcmons3oBaHme KapOOHATOB B OBITY, MEIUITMHE,
MIPOMBIIIEHHOCTH U CEJIbCKOM XO3S1CTBE.

ITepBoHaYanbHBIE TIOHATHS 00 OPraHUYECKHX BEIIECTBaX KakK O COCNMHEHHUSIX yriepoja (METaH, 3TaH,
JTWJICH, alleTHICH, dTAHOJ, TIIUICPHH, YKCyCcHas Kuciiotra). X coctaB u xuMudeckoe ctpoerue. [lorsTue
0 OMOJIOTHYECKHU BAXKHBIX BEIIECTBAX: XKUpaX, Oelkax, yIIIeBOIax — W UX POJIH B )KU3HU YEIIOBEKA.

MaTepI/IaJIBHOG CANHCTBO OPTaHNYCCKUX U HECOPTraHUYCCKUX COG)IHHCHI/Iﬁ.



Kpemuuii, ero ¢pusnueckue ¥ XMMUYECKHE CBOKMCTBA, MmojydeHue W npumMeHeHue. CoenuHeHHUS
KpeMHHsT B mpupome. OO6mue mpencraBieHus 00 okcume KpeMHUsA(IV) W KpeMHHEBOW KHCIIOTE.
CunuKaTel, WX WCIONB30BaHUE B OBITY, MCIUIIMHE, TPOMBINUICHHOCTH. BakHEHIne CTpOUTENbHbBIC
MaTepHaibl: KepaMuKka, CTEKII0, IIEMEHT, OCTOH, kelre300eToH. [IpobaemMbl 6€301acHOTO MCTIOIB30BaHUS
CTPOHUTEIbHBIX MATEPHAJIOB B ITOBCEIHEBHOM KU3HU.

XUMUYECKUH IKCIIEPUMEHT: W3ydeHHE 00pa3lloB HEOPraHWYECKNX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI;
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPWUA-WOHBI W HAOJIOJEHWE TMPU3HAKOB WX MPOTEKaHMUS,
OTIBITHI, OTpAXKAIONKE (QU3NISCKUE U XUMUYCCKHE CBOMCTBA TaJIOTCHOB U UX COCIUHCHHI (BO3MOXKHO
UCTIOJB30BAaHUE  BHJICOMATEPHATIOB); O3HAKOMIIGHHE C O0pa3laMu  XJIOpUAOB  (TaJIOTCHUJIOB);
03HAKOMIJICHUE ¢ 00pa3laMu Cephl U €€ COSAMHCHUSMHU (BO3MOXKHO HCIIONB30BAHUE BUICOMATSPUAIIOB);
HaOJIroIeHne mpouecca

o0yrimMBaHusa caxapa MoJ ACHCTBHEM KOHIEHTPUPOBAHHON CEpHOW KHCIOTHI; W3yYEHHE XUMHYECKHX
CBOWCTB pa30aBICHHON CEPHOM KHCIIOTHI, IPOBEICHNE KaYeCTBEHHOM peakuy Ha Cyab(paT-uOH U

HAOJIIOJICHUE MpU3HaKa € NMPOTeKaHMs, O3HAKOMJICHHE ¢ (DU3MUYSCKUMU CBOWMCTBAMHU a30Ta, Gocdopa u
UX COCAMHEHHH (BO3MOKHO HCIIONB30BAHNE BHIEOMATEPHUAIIOB), 00pas3liaMH a30THBIX U (HOCHOPHBIX

yno0peHuil; nonydeHue, cobupanue, paclio3HaBaHue U U3yYeHHe CBOIICTB aMMHUaKka; IpOBEACHNE
KaueCTBEHHBIX PEaKIIHii Ha HOH aMMOHUS 1 (hocdaT-noH 1 U3ydeHHe MPU3HAKOB MX MPOTEKAHUS,
B3aMMO/ICHCTBHE KOHIICHTPUPOBAHHOW a30THON KHCIOTHI C MEJIBIO (BO3MOXHO MCIIOIb30BaHNE

BUJICOMATEPUAIOB); M3YYCHHUE MOJECICH KPHCTAUIMYECKHX pPeIETOK anMasa, rpadura, QyuiepeHa;
O3HAKOMIIEHHE C TIPOIECCOM aJCOPOIMH pPacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTa3a; MONlydeHHe, COOMpaHue, paclioO3HaBaHWE W M3YYCHHE CBOMCTB YTIIEKHCIIOTO
rasa; IpOBE/ICHHE Ka4eCTBEHHBIX PEaKIuii Ha KapOOHAT- W CHJIMKAT-WOHBI W W3YYEHWE MPU3HAKOB X
MIPOTEKAHUS;

O3HAKOMJICHHUE C HpOILyKI.IPICﬁ CHIIMKATHOH MMPOMBIIIIJICHHOCTH; PCHICHHUC SKCIICPUMCHTAJIBHBIX 3a4a4 110
Teme «BakHeine HeMeTalIbl B UX COCOIUHCHUS).

MeTaimisl 1 ux COCOINMHCHUA

O61ua;1 XapaKTCpUCTUKA XUMHNYCCKHUX DJJICMCHTOB — MCETAJUIOB Ha OCHOBAaHUHM HX IIO0JOKCHUA B
[Tepuonuueckoit cucteme xumudeckux 3meMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHme
MeTayuioB. MeTaminyeckasi CBsI3b M METAIIMYECKAass KPUCTAJUIMYECKash PelETKa. DIEKTPOXUMHUYECKUIMA
psia HampsbkeHWH wMetauioB. Du3Wueckne W XUMHYECKHE CBOWMcTBa MeTainioB. OOmme crocoOsl
nosrydeHusi MeTaiioB. [IoHATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HWH.
Crnagsl (CTab, YyTyH, JIOPATIOMUHANA, OPOH3a) U MX PUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[lenounsle Mertambl: mnonoxeHue B Ilepuoanueckoi cucreme XuMuyeckux osnemeHtoB J[. U
MeHnzeneeBa; CTpOCHUE X aTOMOB; HaXOXACHHUE B Ipupoje. Pusndeckre U XMMUYECKHe CBONCTBA (Ha
npuMepe HaTpusl U Kanwst). OKCHUIBI U TUAPOKCHIIBI HATPHS U Kanus. [[puMeHeHne meoYHbIX METaIOB
M UX COeIUHEHUH.

[[enoyHO3eMeNbHBIE METAJIIBI MArHUM M KalbLIH: M0JI0KeHNE B [leproaudeckoit cucteMe XUMHYECKUX
anemenToB J[. M. MeHneneeBa; CTpOEHHME HUX aTOMOB; HaxOxkJAeHHE B mpupone. dusmdeckue u
XUMWYECKHUE CBOWCTBA MarHUs M KalbIusl. BaskHeHIIe COeMMHECHNS KaIBITUS (OKCHI, TUAPOKCH]I, COJIN).
2KécTrocTh BOABI B CITOCOOBI €€ yCTpaHEeHHUS.

AmomuaMi: monoxkenne B Ilepmommyeckoit cucteme xumudeckux 3yeMeHToB J[. WM. Menpeneesa;
CTPOCHHE aToMa; HaxOXIeHHe B Tmpupone. Du3NdecKne ¥ XUMHYCCKHE CBONCTBA aTIOMHHMSL.
AmMdoTepHbIe CBOMCTBA OKCHIA M THAPOKCH 1A AIFOMUHUSL.



Kenezo: nonoxenue B [lepuoguueckoii cucreme xumuueckux anemeHToB J[. 1. MeHneneeBa; ctpoeHue
aToMa; HaxoXkJeHue B npupojae. Or3nyueckue 1 XUMUIECKHE CBOWCTBA kene3a. OKCHIIBI, THAPOKCUABI U
comnm skene3a (II) u xxenesa (III), ux cocras, cBOICTBA U MOTy4YECHNE.

XHUMUYECKIH 3JKCIIEPUMEHT: O3HAKOMIJIEHHE C O0pa3llaMd METaJIOB M CIDIABOB, WX (PU3UYECKUMU
CBOMCTBaMH;  W3yYeHHE  pe3ydbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO  HICIIOJIb30BaHUE
BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHAA KaJIBIMS W HATPHS C BOJOW (BO3MOXKHO
WCTIOJIb30BaHIE BHIEOMATEPHAJIOB); HCCIEIOBAHIE CBOMCTB KECTKOM BOJIBI; TIPOIIEcCca TOPSHHS JKele3a B
KHCIOpoJe (BO3MOXHO HCIIOIB30BAHUE BHICOMATCPHAJIOB); IPU3HAKOB IPOTECKAHUS KAY€CTBEHHBIX
peaKuuii Ha HOHBI

(Maraus, KanbIvs, alFOMUHMS, THHKa, kene3a (I1) u xenesa (I1I), menu (I1)); HaOmIomeHe U ONMCAaHHE
MPOIIECCOB OKpAIlIMBAHUS TUIAMCHH HOHAMH HATPHsl, KaUs W Kalblus (BO3MOXXHO KCIIOJIh30BaHUC
BUJICOMATEPUANIOB); HCCIeOBaHUE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMHUHUS U THIPOKCUIA IIMHKA;
pellcHHE KCIIEPUMEHTANBHBIX 3314 10 TeMe «BakHeHIe MeTamibl U UX COCIUHCHUS.

XuMHS U OKpY>KaroIas cpeaa

Hosble MaTepuansl u TexHojgoruu. BemiecTBa U MaTepualibl B MOBCEAHEBHOW )KU3HU YEJIOBEKA. XUMHUS U
310poBbke. bezomacHoe HCIob30BaHNe BEIMIECTB M XUMHUYECKHUX peaknuil B ObITy. [lepBas momomrs npu
XUMUYECKUX OXKOrax M oTpaBlieHUAX. OCHOBBI HKOJIOIMYECKOH IPaMOTHOCTU. XUMHUYECKOE 3arps3HEHUE
OKpykaromel cpenbl (mpenensHas gomycTuMas KoHmeHTpanus BemecTB — IIJIK). Poms xumum B
PEIIeHNH SKOJOTHIECKHUX MPOOIIEM.

[TpupoaHble WCTOYHHMKH YIJIEBOIOPOAOB (Yroib, TNPHPOAHBIA Ta3, HE(PTH), MPOIYKTH HX
nepepaboTKH, UX POIb B OBITY M MPOMBIIIIIICHHOCTH.

XuMH4ecKui OKCIICPUMCHT: H3YUCHHC 06pa3u013 MaTepuaioB (CTeKJ’IO, CIIIaBbl MCTAJIJIOB,
IMMOJIMMCPHBIC MaTepI/IaJ'ILI).

MexnpeaMeTHbIE CBA3H
Peanusanust MeXIpeMETHBIX CBSI3€H MPU U3yUEHHH XUMHHU B 9 Kilacce OCYIIECTBIISIETCS yepe3

WCITOJIb30BAaHUE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX MOHATUN, TaK U TIOHATHHU, SIBJISTFOIITUXCS CUCTEMHBIMU
JUIS OTAETBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA. Peanm3arius MEXIIpPEeIMETHBIX CBS3€H MpHu
M3YYCHUH XUMHUU B 9 KJ1acce OCYIIECTBISETCS Yepe3 MCIIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX
TIOHATHHN, TaK ¥ TIOHATHH, SIBISFOIIUXCS CHCTEMHBIMU JJISL OT/IEBHBIX MIPEIMETOB €CTECTBEHHO-HAYIHOTO
HMKJIA.

OO01Me eCTeCTBeHHO-HAYYHBIC TMOHATHSA: Hay4yHbIA (DaKT, TMIIOTE3a, 3aKOH, TCOPHS, aHAIW3, CHHTE3,
KIJIACCU(UKAIIVSI, MEPHOAUMIHOCTh, HAONIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBaHUE, U3MEPEHHE, MOJIEIb,
SIBIICHUE, TAPHUKOBEIN 3(h(DEKT, TEXHOIOTHS, MATEPHATIBL.

®dusuka: Marepusi, aToOM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHUJ, H30TOIbI, PaJUOAKTUBHOCTH,
MOJIEKYJIa, DSJIEKTPUYECKUN 3apsj, MPOBOJHUKH, TIOIYIPOBOIHUKH, JHUAICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIECTBA, Tra3, pPacTBOP, PacTBOPUMOCTS,
KPUCTAJUTMYECKAsT PEMIETKA, CIUIaBbl, (DU3MYECKUE BEJIUYHMHBI, CIVMHHIGI HM3MEPEHUs, KOCMHYECKOe
MIPOCTPAHCTBO, IIAHETHI, 3BE3/161, COHIIE.

Buonorust:  ¢orocuHres, npixaHue, Ouocdepa, B3KOCHCTEMa, MUHEpPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOIBI, IMOJE3HBIE HCKOIAEMBIE,
TOIJINBO, BOJHBIE PECYPCHI.



I[INIAHUPYEMBIE OGPA30BATEJIBHBIE PE3VJIbTATBI

I/I3yquHe xumMun B 8-9 kiacce HaIllpaBJICHO Ha JOCTHUXXCHUEC O6y‘laIOHII/IMI/IC$l JIMYHOCTHBIX,
METAIIPECAMETHBIX U MPEAMETHBIX PE3YJILTATOB OCBOCHUS y‘IC6HOF0 mnpeamMeTa.

JIMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHEIE pe3yNbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO OOINEro 00pa30BaHUs JOCTUTAIOTCS B XOJE
00y4YeHUs] XUMUU B €IMHCTBE YUCOHOW U BOCIIUTATEILHON AesiTenbHOCTH OpraHu3aivi B COOTBETCTBUU C
TPAAUIIMOHHBIMH ~ POCCUMCKUMHU  COIIMOKYJIBTYPHBIMH ¥ JYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
MIPUHATHIMH B OOII[ECTBE MPaBWIIaMU U HOPMAaMH MTOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIMATTU3AIINN 00YJIarOIINXCSI.

JIMYHOCTHBIE PE3YNITAThl OTPAKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIE B YACTH:
ITaTpuoTHUeCKOro BOCIIUTAHUSA

1) LIEHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJICJIUIO, TIOHUMAHMS 3HAYCHHUS XUMUYECKONH HayKHU B )KU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUECTBCHHOIN XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOIIECTBA;

I'paxxpaHnckoro BociuTaHus

2) TpeACTaBIEHHWs O COIMUAIBHBIX HOpPMax U TMPaBHJIAX MEXKIUYHOCTHBIX OTHOIICHWH B
KOJUICKTUBE, = KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOH,  ydeOHO-
HCCIIC/IOBATEIbCKOM, TBOPYECKOW W JPYrUX BHUAAX JACATEIbHOCTH; TOTOBHOCTH K pPa3HOOOpa3HOU
COBMECTHOM JIEATENIbHOCTH TMPH BBIMOJIHEHUU Y4YeOHBIX, I[103HABATCJbHBIX 3aJ[a4, BBINOJIHCHUN
XUMHUYECKUX JKCIICPUMEHTOB, CO3JIaHUU Y4YCOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHUIO MU
B3aMMOTIOMOINIA B TIpoIlecce 3TOW y4eOHOH NesATeNbHOCTH, TOTOBHOCTH OILIEHWBATh CBOE TOBEICHHE U
MOCTYIKM CBOMX TOBapHILEWd C IMO3ULHMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIE/ICTBUN MOCTYIIKOB;

HCHHOCTI/I HAY4YHOI'O IMTO3HAHUA

3) MUPOBO33PEHUECKHX MPEACTABICHUA O BEIICCTBE U XUMUYECKON PEaKIIUU, COOTBETCTBYIOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABJISIONIMX OCHOBY JUISI TOHWMAaHUS CYIIHOCTA HAYYHOUH
KapTUHBI MHpA; TPEACTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOJBI, B3aMMOCBS3SIX
YyeJI0BeKa C MPUPOTHOM CPefoi, O pOJIM XUMHUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) MO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJYYCHHC HOBBIX 3HAHUH 110 XHUMUH,
HCO6X0}_'[I/IMLIX JJIA OOBSICHEHHUS Ha6J'IIO,I[aeMBIX IIpoLeCcCoOB U }IBHCHI/Iﬁ;

5) no3HaBaTenbHOMW, HHOOPMAIIMOHHOW M YUTATEILCKON KYJIbTYphI, B TOM YHCJIe HABBIKOB

CaMOCTOSITETIbHOM  paboThl ¢ y4YeOHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATypOH, JTOCTYITHBIMHU
TEXHUYECKUMH CPEICTBAMH WHPOPMAITHOHHBIX TEXHOJIOTHIA;

6) unTepeca K 00YUYCHHUIO U TIO3HAHUIO, JTIFO003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, POSKTHOW U UCCIIEAOBATEIBCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY

HAIIpaBJICHHOCTU U YPOBHA 06y‘leHI/IH B nanLHeﬁmeM;



DOopMHUPOBaHUS KYIbTYPhI 310POBbS

7) 0CO3HaHUS [IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHMSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3IOPOBBIA 00pa3 >KM3HH, OCO3HAHMS TOCICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOITIO/IEHHS MPABIII 0€30TIACHOCTH TPH 00paIieHuu
C XUMHYECKIMH BEIIECTBAMH B OBITY M PEabHON KH3HU;

TpyaoBoro BocluTaHus

8) mHTepeca K MpakTHYECKOMY H3Yy4YEHHIO Mpodeccuii U Tpyla pa3dudHOro Poja, YBaKEHHE K TPYAY H
pe3yapTaTaM TPYAOBOH JEATENBHOCTH, B TOM YHUCIIE Ha OCHOBE IMPHUMEHEHMs MPEIMETHBIX 3HAHUU IO
XMMHH, OCO3HAHHOTO BBHIOOpAa WHAMBUAYAJLHOW TPAaeKTOPHH NPOJOKEHHS O0Opa3oBaHUS € YUETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMMHUH, OOIIECTBEHHBIX HHTEPECOB M HOTPEOHOCTEH;
YCHEIIHON

npodeccnoHanTbHON AEATENFHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHH; TOTOBHOCTH aJalNTHPOBATHCS B
npohecCHOHANBHON Cpesie;

DKOJIOTUYECKOT'0 BOCIIUTAHUS

9) 3KOJIOTMYECKH IIeJIeCO00pa3HOr0 OTHOIICHUS K MPHPOJEC KaK MCTOYHUKY JKHM3HU Ha 3emiie,
OCHOBE €€ CyINECTBOBAHUS, ITOHMMAaHHUSA LIEHHOCTH 3JI0POBOTO M 0€30MacHoro o0pasza >KW3HH,
OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (PU3UYECKOMY M TCHUXUYCCKOMY 3/I0POBBIO, OCO3HAHUS
[IEHHOCTH COONIOIEHUs] TpaBWJ OE30IMacHOTO TOBEACHWS MpH paboTe C BEIIeCTBaMH, a TaKKe B
CUTYaLUSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJCH;

10) cnocoGHOCTH NPUMEHATH 3HAHUS, [TOTydaeMble IPU M3YUYEHUH XMMUH, IJIS peIlieHHs 3ajad,
CBSI3aHHBIX C OKPY’KalIlled MNPUPOAHOW Cpeloi, MOBBILICHUS YPOBHS 3KOJOTMYECKON KYJIbTYPHI,
OCO3HaHHUS

ra00aIbHOro XapaKTepa SKOJOTHYCCKUX HpOGJ’IGM nu HYTeﬁ HUX peHICHUS IMOCPEACTBOM MCTOJ0B XUMUHU,
11) 9KOJIOTUYCCKOr0  MBINIJICHUA, YMCHHUA PYKOBOACTBOBATHCA HM B HO3HaBaT€J’ILHOfI,
KOMMYHI/IKaTPIBHOﬁ nu COI.IPIaJ'II:HOﬁ IMPAKTHKCE.

METAIIPEJIMETHBIE PE3VJIBTATBI

B cocraBe MeranpeaMeTHBIX pe3yabTaTOB BBIACISIOT 3HAYMMEIE JJIsI (POPMHUPOBAHUS MHPOBO33PECHUS
oOlIeHayYHbIe MOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUTIOTe3a, (akT, cucTeMa, POIEcC, SKCIEPUMEHT U
Ip.), KOTOpbIE MCHOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M MO3BOJSIOT Ha OCHOBE
3HAHWH W3 ITHX NPEIMETOB (OPMHPOBATH IPEICTABICHUE O IIEJIOCTHOM HAyYyHOH KapTHHE MHpa, W
YHUBEpCaJbHBIE ydeOHbIe JIeicTBHS (ITO3HABAaTENbHBIE, KOMMYHUKATUBHBIC, PETYISTHBHBIE), KOTOpPBIE
obecrieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIEHOMY IUIAHHPOBAHUIO U OCYLIECTBIICHUIO
yaeOHOH

JACATCIIBHOCTH.

MeTaHpC,E[MeTHI)Ie PE3yJIbTaTbl OCBOCHUA 06pa3OBaTean0171 nporpaMmsbl IO XUMHUU OTpaAXKAKOT
OBJIaACHNUC YHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHUCIJIC:

bazoBeIMM TOrHUecKHUMU I[CflCTBI/IHMPI

1) yMeHreM UCTIOIh30BATh MPUEMBI JIOTHIECKOTO MBIIIUIEHUS TIPU OCBOSHUH 3HAHUH: PACKPHIBATDH
CMBICJI XUMHYECKHX MOHATHH (BBIIENIATh MX XapaKTepHbIE MPHU3HAKU, yCTaHABIMBATH B3aHMMOCBS3b C
JPYTUMH TIOHSATHSAMH), HCIIONB30BATh IOHITUS Ui OOBACHEHMS OTACIbHBIX (DaKTOB W SBICHUH;
BBIOMPATh OCHOBaHMS M KPUTEPHU AJIS1 KIACCH(PUKALNN XMMUYECKUX BEIIECTB U XMMHUUECKUX PEaKLUii;
yCTAaHABIMBATh NPUUYMHHO-CIECICTBEHHBIC CBSA3M MEXIy OOBEKTaMH H3YYEHHS; CTPOUTH JIOTMYECKHE
paccyxnaeHusi (HHAYKTUBHBIE, e TyKTUBHBIE, 10 aHAJIOTHH); AeJaTh BHIBOJBI M 3aKITIOUCHIS,;

2) YMCHUCM IMPUMCHATH B IIPOLECCE MO3HAHUA MMOHATUA (Hpe,I[MCTHLIe u MeTaHpG,I[MCTHBIe),



CHUMBOJINYECKHE (3HAKOBBIC) MOJICNIH, HCIIONIb3yeMbIe B XUMHH, IPE0OPA30BBIBATH IUPOKO TPUMEHSIEMBIC
B XMMHUH MOJIEbHbIE TIPECTaBICHIS] — XUMHYECKHH 3HaK (CHMBOJ 3JIEMEHTa), XUMUYecKas opMyia u
ypaBHEHHE XUMHYECKON peakIuy — TPU PEeIIeHHH y4eOHO-TIO3HABATEIBHBIX 33[ad; C YIETOM OTHX
MOJICTTHHBIX TIPEACTABICHUN BBIABIATh W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKK HW3Y49aeMBIX
00BEKTOB— XHMHYECKHX BEIIECTB W XUMHUYECKHX PEaKIUil; BBIABIATH OOIINE 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIC/ICTBCHHBIC CBSI3U U MPOTHUBOPEYHUS B H3yUaeMBIX MPOIIECCaX M SABICHUSX; Mpeajarathb
KPUTEPUU JUTS BBISIBJIICHUS STHUX 3aKOHOMEPHOCTEH M MPOTHBOPEUUH; CAMOCTOSTEILHO BHIOUPATH CIIOCO0
pelieHus y4eOHOW 3amayu  (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHMs, BBIOMpaTh Hauboee
MOAXOSIINN ¢ Y4ETOM CAMOCTOSITEIBHO BBIICICHHBIX KPUTEPUEB);

bazoBpiMHu Hc CICJ0BaTCIbCKNMHU JICHCTBUSAMU

3) yMEHHEM HUCII0JIb30BaTh [MOCTABICHHBIE BOMPOCH] B KAYECTBE HHCTPYMEHTA MIO3HAHMS, & TAKKE
B KauecTBe OCHOBBI il (DOPMHUPOBAHUS THIIOTE3bl MO MPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX
CYKICHUH; 4) npuoOpeTeHne OMbITa MO [UIAHUPOBAHUIO, OPTaHU3AlMY U TPOBEICHUIO YICHUIECKHX
9KCIEPUMEHTOB: yMEHHE HaOJIoJaTh 3a XOAOM TMpoliecca, CaMOCTOATENLHO MPOTHO3UPOBAThH €ro
pesynbTaT, (opMyaMpoBaTh OOOOIIEHHMS M BBIBOABI IO pe3yjibTaTaM MPOBEIEHHOTO OIbITA,
HCCIICIOBAHUS, COCTABIIATE OTUET O MPOAETAHHON padoTe;

Pabotoii ¢ napopmanmeit

5) yMeHuEeM BBIOMpaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO Pa3TUYHBIX BUIOB U
dopM TpeAcTaBIeHUs, TOMy4aeMyl U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa
XHUMHYECKOTO COJEpXaHUs, CHpaBOYHBbIE IMOcoOusA, pecypchl VIHTepHETa); KPUTUYECKU OLECHHUBAThH
NPOTHBOPEUMBYIO U HEAOCTOBEPHYIO HHPOPMALIUIO;

6) yMEHHEM MPHUMEHSTH pa3iWYHble METOJBl U 3alpOChl MPH MOUCKE B 0TOOpe MH(OpMAIUU U
COOTBETCTBYIOIIMX AaHHBIX, HEOOXOIMUMBIX JJIs1 BBIIIOJHEHUS yUeOHBIX U MMO3HABATENbHBIX 3a/1a4 OIpe-
JeNEHHOT0 THIIA; NPUOOPETEHUE OIbITa B 00JaCTH UCIIOJIB30BaHUs WH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBNaJ€HUE KYJIbTYPOH AaKTHUBHOTO MCIIONB30BAHNSA pA3JIMYHBIX IIOHCKOBBIX CHCTEM;
CaMOCTOSITETIbHO BBIOMpaTh ONTUMAaNbHYIO (HOpMY NpeACTaBiIeHUs MHOOpMAMHU W WILIFOCTPUPOBATDH
pelaeMble 3a7a4l HECIIOKHBIMHA CXEMaMH, TiarpaMMaMi, IpyruMu popMamu rpauku U UX

KOMOHHAIUSIMU;

7) yMEHHEM HCHOJIb30BaTh M aHAJIM3UPOBaTh B Ipolecce Y4eOHOH M HCCIeq0BaTEeNbCKON
JesITeIbHOCTH MH(OPMALIMIO O BIMSHUM IPOMBILUICHHOCTH, CEIbCKOTO XO3fAHCTBa M TPaHCIOpTa Ha
COCTOSIHUE OKpY>KaloIel MPUPOIHOI Cpelsl;

yHI/IBCpcaJ'H:HLIMI/I KOMMYHUKATHBHbBIMU HeﬁCTBHHMH

8) yMeHueM 3a/1aBaTh BOMIPOCHI (B XOJIe JMAJIOra W/UiH AUCKYCCUH) 10 CYHIECTBY 00CYKIaeMOit
TeMBI, POPMYITMPOBATH CBOU TPEUIOKEHUSI OTHOCHTEIILHO BHITTOJTHEHHS PEUIOKESHHOH 3a1auH;

9) npuoOpeTeHHE OIbITa NMPE3CHTAIMH PE3YJIbTATOB BBIMOJIHEHUS XMUMHUYECKOrO IKCIEPUMEHTA
(;1abopaTOpHOro OMbITa, JA0OPAaTOPHOM pPAa0OThI IO HCCICIOBAHMIO CBOKMCTB BEIECTB, y4eOHOIO
MIPOEKTA); 10) 3aMHTEPECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU II03HABATENBHOH U
WCCIIEIOBATEIBCKON JESITEIbHOCTH MPU PEHICHHH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE y4éra OOIIHMX
WHTEPECOB M COIJIACOBaHMS TO3UIUH (0OCYXKJEeHHs, OOMEH MHEHUSMH, «MO3TOBBIC INTYPMBD»,
KOOpJMHAIIAS COBMECTHBIX JICHCTBHH, OIPEEICHNE KPUTEPUEB IO OIICHKE KayeCcTBa BBIMTOJHEHHOMN
paboTHI U 1Ip.);

YHI/IBepcaJ'H:HLIMI/I PEryJIIATUBHBIMU ,Z[efICTBI/IﬂMH
1 1) YMCHUCM CaAMOCTOATCIIbHO ONPCACIIATEL HCIIN ACATCIIbHOCTH, IIJIAHUPOBATDH, OCYIICCTBIIATD,

KOHTPOJIMPOBaTh W TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JEATENLHOCTh, BHIOMpATh Hambolee
3¢ peKTUBHBIE CTIOCOOBI PEeLICHUs! YUeOHBIX U MO3HABATEIbHBIX 3a[a4, CAMOCTOATENILHO COCTABIIATD MU



KOPPEKTUPOBATh MPEJJIOKEHHBIM aIrOPUTM JIEUCTBUIN MPU BBHIMOJHEHUHU 3aJaHUN ¢ YUYETOM MOJyUYESHUS
HOBBIX 3HAaHUM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M pEAKIHAX; OLEHHUBATh COOTBETCTBHE
MOJTyYE€HHOTO Pe3yiIbTaTa 3asBJICHHON 11eTIH;

12) ymeHreM MCIoNb30BaTh U aHAIM3UPOBATH KOHTEKCTEHI, IIpejiaraeMble B YCIOBUH 3aJaHAN.

[NPEJMETHBIE PE3VJIbTATBI

B cocTtaBe mpeaMeTHBIX PpE3yNbTATOB IO OCBOSHHIO OO0S3aTENBHOTO COAEP)KAHWSA, YCTAaHOBIEHHOTO
JMAHHOW TpUMEpPHOH pabodell TmporpaMMou, BBIAEISAIOT: OCBOSHHBIE OOYYAIOIIMMUCS HAayYHBIE 3HAHWS,
YMEHHS U CIIOCOOBI ACHCTBUH, crienn(udecKue sl MpeIMETHON 00IacTn «XUMHU», BUIIBI IS TEIIbHOCTH
no

MOJY4YEHUIO HOBOTO 3HAHUS, €r0 HHTEPHpEeTaluH, NpeoOpa3oBaHMI0 M NPUMEHEHUIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYaIHSIX.

[MpeameTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y O0YHAIOMIMXCSI CICAYIONINX YMECHUH:
8 KJIACC

1) pacKpbIBaTb CMBICII OCHOBHBIX XHWUMHWYECKUX TIOHATHHA: aToM, MOJIEKYJIa, XHMHYSCKUH
OJICMCHT, IMPOCTOC BEUICCTBO, CJIOKHOC BCUICCTBO, CMECh (OILHOpOI[HaH n HeOZIHOpOI[HaSI), BaJICHTHOCTD,
OTHOCHUTCJIbHAd aTOMHAaA MW MOJICKYJISIpHasd MaccCa, KOJIMYECTBO BCEOICCTBA, MOJIb, MOJIApHAsA Macca,
MaccoBas a0Jisd

XUMHUYECKOTO DJIEMEHTA B COCTMHEHHUH, MOJISIPHBIN 00hEM, OKCHT, KUCIIOTa, OCHOBAHUE, COJIb,

AJIEKTPOOTPULIATENILHOCTh, CTEIIEeHb OKWCJICHUS, XHMUYecKas peaknus, Kiaccu(pukamus peaxiuil:
peaKkiuu COCJAMHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUH 3aMEIICHUsS, peakiuu OOMEHa, 3K30- U
SHJOTEPMUYCCKUE PEaKIMH; TEIUIOBOH A(PQPEKT peakuuu; SAApO aroma, 3SJICKTPOHHBIN CJIOW aToma,
aToMHasi opOWTa b, PaIuyC aToMa, XMMHYECKas CBS3b, MOJIIpHAs W HEMOJSpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHUOH, aHHOH, PACTBOP, MAaccOBas JIOJISI BEMIeCTBa (MPOIICHTHAS] KOHIICHTPAIINS) B
pacTBope;

2) WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUHN (CM. M. 1) U IPUMEHSTH 3TH
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALLECHUI;

3) HCHOIB30BaTh XMMHUYECKYI0 CHMBOJHKY JIJISI COCTABJICHUS (POPMYJ BEIIECTB M ypaBHEHUH
XUMUYECKHX PEaKLuii;

4) onpezemsATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COSIMHEHUSIX; CTENICHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COEAMHEHHUAX; MPUHAIEKHOCTD BEIIECTB K ONPEATEHHOMY KIIaCCy COSMHEHHUN
1o ¢opMyiaM; BUJI XUMHUYECKOH CBsI3H (KOBaJICHTHAsI U HOHHAS) B HEOPraHUYECKUX COCTMHEHMSIX;

5) packpeBath cMmbich [lepumommueckoro 3akona JI. U. MengeneeBa: IeMOHCTPHPOBATH
IIOHUMAaHHE HepHOHquCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHUX DJJIEMEHTOB OT HX IIOJIOKEHHS B
Ileproamaeckoil crucTeme; 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, ITIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIDHOTO Yy4YeHWsI, 3aKOHa ABOTaJpoO; OMNKMCHIBATH U XapaKTepU30BaTh TaOMUUHYIO (opmy
Ilepuoanueckoit cucTemsl



XUMHUYECKAX DJJIEMEHTOB: pa3iMyaTh IIOHATHSA «TJIaBHAs TmoArpymma (A-rpymma)» u - «1moOodHast
noarpymma (b-rpyrmima)y», Maneie U OONBIINE ITEPHUOIBI; COOTHOCUTL 0003HAUYCHUS, KOTOPBIE MMEIOTCS B
Tabnue

«Ilepuoanueckass cucrema xumudeckux snaemeHtoB JI. WM. MeHageneeBay ¢ UYHCIOBBIMU
XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsm sAapa, oOIee YHcio
AIIEKTPOHOB U

pacrpeneneHne ux 1o dJIEKTPOHHBIM CIIOSIM);

6) KJ'IaCCI/I(l)I/II_II/IpOBaTL XUMHUYCCKUC JJICMCHTBLI; HCOPraHM4Y€CKHUEC BCIICCTBA, XHMHUYCCKUC
peakuun (HO YHCI1Yy U COCTAaBYy YHYACTBYIOIIUX B p€aKlMU BCUICCTB, 10 TCIIJIOBOMY S(I)Q)CKTy);

7) xapakTepu30BaTh (OMHCHIBATEL) OOIIME XUMHUYCCKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOJTBEP)KIast ONMUCAHHWE TMPUMEPAMH MOJIEKYJISAPHBIX YPABHEHHH COOTBETCTBYIOIIMX XMMHYECKUX
peaKimii; 8) mporHo3MpOBaTH CBOMCTBA BENIECTB B 3aBUCHMOCTH OT MX KAa4€CTBEHHOTO COCTAaBa;
BO3MOXHOCTH TIPOTEKAHHS XUMHUUECKUX TIPEBPAIICHUI B Pa3THYHBIX YCIOBUIX;

9) BBIUUCIIATH OTHOCHTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILECTB; MACCOBYIO J0JIIO

XMMHUYECKOTO 3JIeMeHTa 1Mo GOopMylie COSAMHEHHS; MacCOBYIO JIONIIO BEIIECTBA B PACcTBOPE; MPOBOIUTH
pacy€Thl 0 YPABHEHUIO XUMHUECKON PEaKIINy;

10) mpUMEHSATh OCHOBHBIE OIEPALMU MBICIUTENBHOW NEATENbHOCTH — aHaJW3 M CHHTE3,
CpaBHEHHE, O0OOIIEHUE, CHUCTEMAaTH3aluIo, KIACCH(UKALUIO, BBISBICHHE NPUYUHHO-CIIEACTBEHHBIX
CBA3eM — JUId M3y4YeHHs CBOICTB BEIIECTB M XMMHUYECKHX pEakLUi; €CTECTBEHHO-HAay4HbIE METObI
MO3HAHUS —

HaOJroIeHe, U3MEPEHUE, MOJICIIMPOBaHKE, SKCIIEPUMEHT (pPealbHbIi U MBICIICHHBIN );

11) crienoBath mpaBuiiaM IOJIb30BAHKUS XUMHUECKOH TIOCYI0M U 1a00PaTOPHBIM 000PYA0OBaHUEM,
a TaKXC IIpaBUIaM 06pa1ueH1/151 C BCOIECTBaAMH B COOTBCTCTBUM C HUHCTPYKLOUAMHU I10 BBIITOJHCHUIO
71ab0paTOPHBIX XUMHUECKUX OTBITOB IO IMONYYEHHIO B COOMPAaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOIA U
KHCJIOpOJa), TIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAETIEHHON MacCOBOW J10JIel pacTBOPEHHOTO BEIECTBA;
IUIAHUPOBAaTh U TNPOBOAUTH XUMHYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB IMIEIOYEH U
KHCJIOT C IIOMOIIBI0 MHAUKATOPOB (JIakMyc, GpeHondTaaent, METHIOPaHX U Jp.).

9 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHATHH: XMMHUYECKHIl O3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHOH, IIPOCTO€ BEIIECTBO, CJOKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULIATENILHOCTh, CTEIEHb OKHUCIICHMS, XMMHYECKAsl pEaKlus, XMMHUYECKas CBsA3b, TEILUIOBOM
3¢ dEKT peakiyu, MOJb, MOJISPHBII 00BEM, PACTBOP; IEKTPOIHUTHI, HEANEKTPOIUTHI, JCKTPOIUTHICCKAS
JUCCOLMAIMS, PEaKUMH HOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIE W
HEoOpaTHMBbIE peaK1H, OKUCIUTEIBHO-

BOCCTAHOBUTEJIPHBIE PEAKIMH, OKHUCIHUTENTh, BOCCTAHOBUTENIb, OKHCICHHE ¥ BOCCTAHOBJICHHE,
ajmotponus, aM(pOTEepHOCTh, XUMHU4YECKas CBs3b  (KOBaJIEHTHas, WOHHAs, METaJUTUYeCcKas),
KpUCTAJUIMYECKas PEIIETKA, KOPPO3Us METAIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEaKlUU, NPeeTbHO
nomyctumas koHterTparus (I1J1K) Bemectsa;

2) WJTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TIOHSATHHI (CM. II. 1) " NMPUMCHSATL 3TU
IMMOHATHSA IPU OMMUCAHUU BECHICCTB U UX npeBpameHI/Iﬁ;

3) wWCHoIB30BaTh XMMHUYECKYI0 CHMBOJHKY JJISI COCTaBIEHUS (OpMyJN BELIECTB M ypaBHEHHH
XUMHAYECKHX PEaKIINK;



4) ompenensTh BAJICHTHOCTh W CTENEHb OKHUCICHUS XMMHUYECKHUX DJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa; MPHHAJIEKHOCTH BEIIECTB K ONMpeNeIEHHOMY KIIacCy COEIMHEHUH 1o (opMyam;
BUJ] XUMHUYECKOW CBSI3M (KOBaJICHTHAS, NOHHAS, METAUINYECKAast) B HEOPTaHNUECKUX COSAMHEHUSX; 3apsiT
MOHA TI0 XUMHUYECKOH (hopMylie; XxapakTep cpeibl B BOJHBIX PAacTBOPAX HEOPTaHWYECKUX COEAMHEHUH,
THUT KPUCTAJUTUIECKON PEHIETKH KOHKPETHOTO BEIIECTBA;

5) packpeiBaTh cMbIch Ilepmogmdeckoro 3akona JI. M. MenneneeBa m IEMOHCTPHPOBATH €TO
MMOHWMaHHUE: OMUCHIBATh M XapaKTepHu30BaTh Ta0mmaHyto dhopMy [leproamaeckoil CHCTEMBI XUMHUYIECKHIX
JJICMEHTOB: pa3juyaTh TOHATUS «TJaBHas mnoarpynma (A-rpymma)y u «mobodynas noarpymma (b-
TpyIIa)», Majibie ¥ OOJBIIUE IEPUOJIBI; COOTHOCUTH 0003HAYCHUS, KOTOPBIE UMEIOTCS B TIEPUOANYCCKON
Ta0JIUIE, C YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHX AJIEMEHTOB (COCTaB W 3apsij
sqpa, OOIIee YHCIO 3JICKTPOHOB W PACHPEICIICHUE UX IO AJICKTPOHHBIM CJIO0SM); OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B

W3MCHCHHUH CBOMCTB 3JICMEHTOB U HX COCI[I/IHCHI/II\/'I B IMpeaciiax MaJIbIX NICPUOAOB U I'NIaBHBIX MOATPYIIIL C
y‘IéTOM CTPOCHUA UX aTOMOB;

6) xmaccupUUIUpPOBATh XWMHUYECKHE OJIEMEHTHI, HEOPraHMYECKHE BEIECTBA; XHMHUYECKHE
peaknuu (MO0 YHCIy M COCTaBY YYaCTBYIOIIMX B PEaKUWH BEHIECTB, MO TEMIOBOMY 3(QQeKTy, Mo
M3MEHEHUIO CTeTeHeH OKUCICHU XUMHYECKUX AIEMEHTOB);

7) XapakTepu30BaTh (OMUCHIBATH) OOMIUE U CIICHU(PUISCKHEC XUMHUYSCKUE CBOWCTBA MPOCTHIX U
CJIIOXHBIX BEIICCTB, IMOATBEPXKIAs OIHCAHUC INPUMEPAMU MOJICKYJSIDHBIX W HMOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUICSCKUX PEAKIINH;

8) CcOCTaBIATH YpaBHEHHUS DJICKTPOJUTHYECCKOM THUCCOIMAIIMN KHUCIOT, IIENIOYeH M COJeH;
TIOJTHBIE U COKpalIEHHBIE YpaBHEHHS Peaklnii HOHHOTO OOMEHA; YpaBHEHHS PEaKIfii, TOATBEPKAAIOLINX

CyII€CTBOBAaHHUC TCHETHYCCKOM CBAI3HU MEXKAY BCHICCTBAMH pPa3JIMYHBIX KJIaCCOB;

9) pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA  MOCPEICTBOM
COCTaBJICHHS AJIEKTPOHHOTO OajaHca ITUX peakluii;

10) mporHo3WpoBaTh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS; BO3MOXKHOCTH
MIPOTEKaHUSI XMMHUYECKUX IIPEBPALLEHUI B PA3JIMYHBIX YCIOBUSAX;

1 1) BbIYUCIATE OTHOCUTCIIBHYHO MOJICKYJISIPDHYIO 1 MOJIIPHYHO MACChI BEIICCTB; MACCOBYIO J1OJIFO

XUMHYECKOr0 3JIeMEHTa 10 (opMyle COCOUHEHUs; MacCOBYIO JONIO BEILECTBA B PacTBOpE; NPOBOAMTH
pacy€Thl 10 ypaBHEHUIO XUMHYECKON peaKiny;

12) cnenoBaTh npaBuiiaM MOJIb30BAHUS XUMHUECKOW NOCYJON U 1TaOOpaTOPHBIM 000pYI0BaHUEM,
a TaKKe NpaBWiiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLUHUSIMH II0 BBIIOJHEHHIO
71a00paTOPHBIX XMMUYECKUX OIBITOB 110 MOJYYEHUIO U COOMPAaHHMIO Ta3000pa3HbIX BEIECTB (aMMHUaka u
YIJIEKHUCIIOTO ra3a); 13) mpoBoAMTH peakuuy, MOATBEPXKIAIONINE KaYeCTBEHHBI COCTAaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM IyTEM XJIOPU-, OPOMH[-, HOAH/-, KapOoHat-, (hocdar-, cuimmkar-,
cyibdar-, THAPOKCUJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI M3YYE€HHBIX METAJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PAcTBOpPaxX HEOPTaHWYECKUX BEIIECTB;

14) mpUMEHATH OCHOBHBIE OIEPAIMH MBICIUTENIFHOW NEATENbHOCTH — aHAM3 W CHHTE3,
cpaBHeHHE, O00O0OIIEHUE, CHUCTEMATH3AllMIO, BBISIBICHHE TPUYHHHO-CIEJCTBEHHBIX CBS3eH — ISt
M3YYEHUSI CBOMCTB BEIIECTB M XMMHUYECKHMX PpEaKlHi; e€CTECTBEHHO-HAyYHbIE METOZbl MO3HAHUS —
HaOII0IeHIEe, U3MEPEHNE, MOCTNPOBAaHNE, IKCIIEPUMEHT (PeaTbHbIA U MBICIIEHHBIN).



Tematnueckoe rtanupoBanue 9 kiacc (2 yaca B HEEIIO)

Tema ypoxka Ko

m

ye

CT

BO

ya

co
B
1 IToBTOpenue u 06o0IIeHNE TPONHEHHOTO MaTepuaa 1
2 Moib — eIMHHIIA KOJTMYECTBA BEIIECTBA 1
3 MossipHas Macca 1
4 PacueTsl 1o ypaBHEHUAM peakuui 1
5 Pemrenue pacueTHbIx 3a1a4 1
6 3akoH ABorajipo. MoJsipHbIi 00BEM ra3o0B 1
7 Pacyetsl Mo ypaBHEHUSIM peaKIIfil ¢ y4acTHEM Tra30B 1
8 Pemrenue 3agau 1
9 O06o06mmaromuii ypok 1
10 Konrtponsnas padora Ne 1 1
11 DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. DNEKTPOTUTUYECKAS JUCCOLAALINS 1
12 Jluccoumarus KucjaoT, OCHOBaHUM U CoJiel 1




13 CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI 1
14 Kucnornocts cpenbl. BonopoaHblil mokasareins 1
15 Peakiiun noHHOr0 0OMEHa M yCIIOBUS UX MPOTEKAHUS 1
16 Pemenue 3a1a4 Ha cocTaBlieHUE MOHHBIX YPAaBHEHUHN peaKIHii 1
17 CBoiicTBa BaXHEUIINX KJIACCOB HEOPTaHMYECKHX COCIWHEHUU B cBeTe Teopuu | 1
AJIEKTPOIUTUIECKOHN TUCCOIALINT
18 [TpakTrueckas padora Ne 1 1
19 OxwucieHne 1 BOCCTAaHOBJICHUE 1
20 CocraBiieHue ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHiA 1
21 XUMUYECKHE UCTOUHUKH TOKA. DIEKTPOXUMHUUYECKUH psiJl HANpsKeHUil metauioB | 1
22 DnekTponus 1
23 Oo6o06maromuit ypok mo Teme «OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITHI) 1
24 TennoBbie 3G (HEKTH XUMUUYECKUX PEAKITHMA 1
25 CKOpOCTh XMMUYECKUX PEAKIU 1
26 Knaccudukanmss XuMHYECKUX pEaKIIHi 1
27 KonTponbhas padora Ne 2 1
28 OO1m1ast XxapakTepUCTHKA HEMETAIUIOB 1
29 Xop. 1
30 X0pOBOAOPO/ U COJISIHAS KUCTIOTa 1
31 l"anorensr 1
32 Cepa u ee COeTUHCHHUS 1
33 Cepnas kucnora 1
34 Azot 1
35 AMMuak 1
36 [MpakTryeckas padora Ne 2 1
37 A30THas KuciIoTa 1
38 dochop 1
39 docdopHas KucioTa 1
40 Yraepon 1
41 VYromnb 1
42 VYrapHbIil U yTIEKHACIBIN ra3bl 1




43 [TpakTrueckas pabota Ne 3 1
44 VYronbHas KUCIIOTa U €€ COJIU 1
45 KpyroBoport yriepona B npupoje 1
46 Kpemuwii u ero coequHeHus 1
47 [IpakTuyeckas padora Ne 4 1
48 O6o0maromuii ypok 1
49 KonTpomnbnas padorta Ne 3 1
50 OO6m1ast XapakTepuCTHKA SJIEMEHTOB METAJJIOB 1
o1 [IpocTbie BelecTBa - METaLIbI 1
52 [TonydeHnue MeTanioB 1
53 [IpumeHeHne MeTamioB B TEXHUKE 1
54 [IlemoyHbIC METAJLIBI 1
55 Kanpbumit 1
56 AnroMuHU 1
S7 XKeneso 1
58 [IpakTuueckas padora Ne 5 1
59 O06o06mmaromuil ypok 1mo Teme «MeTauibh 1
60 O6o6maromuii ypok mo teme «Ctpoenue aroma. [leproandaeckuii 3aK0H» 1
61 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB AJIEMEHTOB M MPOCTHIX BEIISCTB B TJIaBHBIX | 1
MOATPYIIAaX U MaJbIX MEPHOIaX
62 3aKOHOMEPHOCTH HU3MEHEHUS! CBOMCTB CIIOKHBIX COEAMHEHHUN SJIeMEeHTOB — | 1
BBICIIIUX OKCHJIOB ¥ THAPOKCHUIOB, JICTYYINX BOJIOPOJIHBIX COCTUHECHUH
63 O6o06maromuit ypok 1
64 Pemenue 3ama4 u ynpaxHeHUI 1
65 Pemenue 3anaun ynpaxHeHU 1
66 KonTpomnbnas padorta Ne 4 1
67 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThI 1
68 ITonBenenue UTOroB 1




YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIS1 YUHEHUKA
8 KJIACC

Xumus. 8 knacc. /Epemun B.B., Kyzpmenko H.E., JlpoznoB A.A. u apyrue; moj penakuuen
Jlynuna B.B., OO0 «IPO®A»; AO «13narensctBo [IpocBemenney;

9 KIIACC

Xumusa. 9 knacc/Epemun B.B., Kysemenko H.E., JIpo3noB A. A. u apyrue; moj penakuuen
Jlyauna B.B., OO0 «IPO®A»; AO «13narensctBo [IpocBemenney;

METOJUYECKUE MATEPUAJIbI IS YUUTEJIA
8 KJIACC

1. EpemunB.B., Jlpo3noB A.A., Kepumos D2.1O. Pabouas mporpamma k nunuun YMK B.B.
Jlynuna. - M.: JIpoda, Kopnopauust Poccuiickuii yueOnuk, 2020.

2. Epemun, B. B. Metoaunueckoe nocobue k yueoHuky B. B. Epemuna,

H. E. Ky3bpMmenko, A. A. Jlpo3noBa u ap. «Xumus. 8 kiaccey / B. B. Epemun, A. A. Jlpo3nos, 3.
1O. Kepumos.

— M. : Jlpoda, 2021
9 KJIACC

1. EpemunB.B., Jlpo3noB A.A., Kepumor D.1O. Pabouas mporpamma k nunuun YMK B.B.
Jlynuna. - M.: [Ipoda, Kopnopauust Poccuiickuit yaeonuk, 2020.

2. Epemun, B. B. Metoaunueckoe nocodue k yueoHuky B. B. Epemuna,

H. E. Ky3bmenko, A. A. [Ipo3nosa u ap. «Xumus. 8 xnace» / B. B. Epemun, A. A. /Ipo3nos, O.
1O. Kepumos.

— M. : Jlpoda, 2021
L{OPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChI CETU UHTEPHET



8 KITACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

9 KITACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem-oge.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE OBPA30OBATEJIbHOI'O ITPOLIECCA
YYEBHOE OBOPYJIOBAHUE

1. Tlewatnas mnpoxykuus: IlpaBunma Texnuku Oe3omacHocTH, Ilepuomuyeckas cucrema
xuMmuueckux aneMeHToB .M. MenneneeBa, PacTBopuMOCTh COJEl, KUCIIOT U OCHOBaHUM B BOJE,
[TpaBua moBefeHNs yyanuxcs B kKaOuHeTe XumuH, [IpaBuia nmoBeeHus yJamuxcs B KaOMHETe
XUMUH (11 TaO0paTOPHBIX padboT), DIEKTPOXUMUYECKHUH psAll HAPsHKEHUN MeTauioB, Ta0auisl
10 HOMEHKJIaType

2. Hoytoyk

3. KoJioHKkH,

4. Undpopmannonssiii npoekrop EPSON,

5. IIpoeKIMOHHBIN 3KpaH

OBOPYJIOBAHUME [J1s ITPOBEJEHUSA ITPAKTUYECKUX PABOT

1. TlpubGopsl, HaOOpHl MOCYAbl U JIAOOPATOPHBIX MPHUHAIEKHOCTEH JUISI XUMHYECKOTO
HKCIIEpUMEHTA O0ILEro Ha3HAYCHUS

2. Becnl
3. HarpeBatenbHble TpUOOPHI (CIUPTOBKA)

4. llltaTuB U1 AEMOHCTPAMOHHBIX TpoOupok [1X-21



5. lIratuB metammueckuit LJIb

6. Ha6op ¢makonos (250 — 300 M a1 XpaHEHHUS! paCTBOPOB PEAKTHUBOB)
7. HabGop nocyibl ¥ IpUHAATICAKHOCTEH Il yUEHUYECKOr0 SKCIIEpUMEHTA
8. Habop ckissHOK ((hs1akOHOB) U1 XpaHEHUSI PACTBOPOB PEAKTHBOB

9. Habop npobupok (ITX-14, I1X-16)

10. LtaTuBHI 17151 TPOOHPOK

11. Komnekuuu: Amomunuii, Bonokna, Meramibl U cmiaBsl, MuUHepaibl U TOPHBIE MOPOJIBI,
Hed1h u BakHeMIIME MPOAYKTHI e TiepepadoTku, [TnacTmaccer

12. Habop obopynoBanus u peakTuBoB st ipoenenust I MA no xumuu
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