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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo Xumuu i oOydarommxcs 8-9 KJIaccoB COCTaBJIeHa Ha OCHOBe TpeboBaHMid K
pe3yabTataM OCBOCHHSI OCHOBHOH 00pa30BaTENIbHOW IMPOrpaMMbl OCHOBHOTO O0IEro o0Opa3oBaHUs,
npencTaBieHHbIX B DenepalbHOM TOCYAapCTBEHHOM 0O0pa3oBaTEeIbHOM CTaHIApTE OCHOBHOTO OOIIEro
00pa3oBaHUsl, ¢ YIETOM pactpeie]IEHHBIX M0 KiIaccaM IMPOBEPSEMbIX TPEOOBaHMIA K PE3yJIbTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS U DJIEMEHTOB COJEp)KaHUS,
MPEICTaBIICHHBIX B Y HUBEPCATBHOM KOJTU(PHUKATOPE MO0 XMMHUH, a TAK)Ke Ha 0CHOBE [IpuMepHOii mporpaMmbl
BOCIIUTAHHS OOYYaIONUXCSl MPH TMOJy4EHUU OCHOBHOTO 00IIero oOpasoBanust U ¢ ydérom Kormemmmn
npenojiaBaHusi  ydyeOHoro mpeamera «XHMHs» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoii
denepanun, peaau3yoOIMX OCHOBHBIE 00mIeo0pa3oBaTenbHble TporpaMMel (yTB. Pemenunem Kosmnerun
Munnpocsenienust Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBILIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yue6HOro npeamera «XuMus» B JOCTH)KEHUE 11€Iei OCHOBHOTO 00111ero 00pa3oBaHus 00ycIOBIeH
BO MHOT'OM 3HAaYCHHEM XMMHUUECKOM HAayYKHM B TIO3HAHUHW 3aKOHOB IIPHUPOALI, B pa3BUTHU IPOU3BOJUTCIIbHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOI 0a3bl MaTepualbHON KYJIbTYpPHI.

XuUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK pacHpoCTpaHuia CBOE BIMSHHE Ha Bce 001acTu
YEJIOBEUECKOr0 CYILIECTBOBAHMSA, 3aJajla HOBOE BHMJICHHME MHUpA, CTajga HEOTbEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM >KM3HU OOIIECTBAa: 3HAHHUE XWMHUHU CIYXKHUT OCHOBOM JJIs
(bopMHpOBaHNS MHUPOBO33PEHMS UYEJIOBEKA, €ro MpPEeACTAaBICHUNH O MaTepHalbHOM €JUHCTBE MHUPA; BAXKHYIO
poiib UrparoT (opMHUpyeMble XMMHMEW MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX SHEPrUU U 00 HBOJIIOLMU
BEIIECTB B MPHUPOJIE; COBPEMEHHAs XMMHs HalpaBlieHa Ha pelIeHHe TI00aJbHBIX MPOOJIeM YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SJHEPIE€TUUYECKOM, MUIIIEBOM U SKOJIOTMUECKOH 0€30MacHOCTH, TPpodiieM
31paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3HaueHUsl XUMHUHU B JKU3HU OOIIECTBA CYIIECTBEHHO IMOBBICHIIACH POJIb
XUMHUYECKOTro oOpazoBanus. B miane conuanusaiuy oHO SBJISETCS OJHUM U3 YCIOBUN (OPMUPOBAHUS
MHTEJJIEKTa JIMYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUSL.

COBpCMCHHOMy YCJIOBCKY XHUMHUUYCCKHUEC 3HAHUSA HCO6X0,Z[I/IMLI JJIA HpI/IO6pCTCHI/I$I O6I.I.[CKy.TIBTypHOF0
YPOBH:, MMO3BOJIAIOMICTO YBEPCHHO TPYAUTHCA B COMIUYME U OTBCTCTBCHHO Y4aCTBOBAThH B MHOI‘OO6p3.3HOI\/'I
KHU3HHU O6H1€CTBa, JJIs1 OCO3HAaHUA BAXHOCTH Pa3yMHOI'0 OTHOIICHHA K CBOEMY 3J0POBBIO M 3JO0POBBIO
APYyrux, K Oprxcanmeﬁ HpHpOI[HOfI cpeac, Ajid rpaMOTHOTO MOBCACHUS TIPHU HMCITOJIB30BAHUH PA3JIMIHBIX
MaTCpraJIOB U XUMHUYCCKUX BCIICCTB B MMOBCEIHEBHOM JKH3HU.

XumHueckoe o0pa3oBaHME B OCHOBHOH IIKOJE SIBJISETCS 0a30BBIM IO OTHOIIEHHIO K CHCTEME OOILero
XUMHUYECKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pean3yeT NMPUCYLIHE O0IIeMy
XUMHUYECKOMY 00pa30BaHHIO KIFOUEBBIE LICHHOCTH, KOTOPbIE OTPaXaroT TOCYJapCTBEHHbIE, OOIIECTBEHHbBIE U
WH/IMBUYAJIbHBIE TIOTPEOHOCTU. DTUM OINPENEISIETCS CYLITHOCTh OOIIeH cTpaTeruu oO0ydeHus, BOCHUTAHUS U
pa3BUTHS 00Y4YaIOIIUXCS CPEACTBAMH YyU€OHOTO npeaMeTa «XUMHUI.

Nzydenne npenmera: 1) cnocoOCTBYET pean3aliuy BO3MOKHOCTEH JJIsi CAMOPA3BUTHUS M (POPMUPOBAHUS
KYJIbTYpPbI JIMYHOCTH, €€ 00Imel n (QyHKIMOHAILHONW TPaMOTHOCTH; 2) BHOCHT BKJIaJ B (hOPMHpPOBAHHE
MBILIUICHUS] M TBOPYECKUX CIOCOOHOCTEH TOAPOCTKOB, HABBIKOB HUX CaMOCTOATENbHON ydeOHOU
NeSITeIbHOCTH, KCIIEPUMEHTAIBHBIX U MCCIIEI0BATEIbCKUX YMEHHUH, HEOOXOAUMBIX KaK B IMOBCEIHEBHOMN



KU3HU, TaK U B TMPOPECCHOHATBLHON NEATENBHOCTH;, 3) 3HAKOMUT CO CHENMU(PUKON HAYYHOTO MBIIIICHHS,
3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIA1a HA €AMHCTBO IPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM



3TaroM B (OPMUPOBAHMHM €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH MOJPOCTKOB; 4) CcHocOoOCTByeT
(opMHPOBAHUIO IEHHOCTHOT'O OTHOILICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHME MIKOJIHHUKOB.

HasBannple HampaBiieHHUss B OOyYE€HUM XHMHH OOCCIICUYUBAIOTCS CIECHU(DUKON COACpKAHHS TPEIMETa,
KOTOPBI SIBJISIETCA MEAarornyecky aanTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKu XMMHU Ha OMPeAeIEHHOM
Jrare €€ pa3BUTHS.

Kypc xuMuu 0CHOBHO# LIIKOJTBI OPUEHTHPOBAH Ha OCBOCHHE 00YYAIOIIMMUCS OCHOB HEOPTaHMYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CrtpykTypa colepkaHus mnpeamera chopMHpOBaHa Ha OCHOBE CHUCTEMHOIO MOJXOJa K €ro H3yuYeHHUIO.
ConeprxaHue CKIabIBACTCS U3 CUCTEMBI TOHATHI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TTOHSITHI
0 XUMHUYeckoi peakuuu. O6e 3TU CUCTEMBbI CTPYKTYPHO OpraHM30BaHbI 10 MPHUHIIMITY MOCIEA0BATEIHHOIO
pa3BUTHUsI 3HAHUW Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJEKYJISPHOTO
y4eHHUs KaK OCHOBBI BCEro ecrecTBo3HaHus, ypoBHs llepumoamueckoro 3akona [I. M. MenneneeBa kak
OCHOBHOTO 33aKOHAa XHMHH, YYEHHS O CTPOCHHHM aroMa W XUMHYECKOW CBSI3M, MPEACTaBICHUN 00
ANEKTPOJIUTUYECKON IUCCOIMAIIMKM BEIECTB B pacTBOpax. TeopeTHuecKre 3HAHHUS PaccMaTpUBAIOTCA Ha
OCHOBE DMITMPUYCCKU TOJYUYEHHBIX W OCMBICIICHHBIX (DAKTOB, Pa3BHBAIOTCS TOCJICIOBATEIIEHO OT OIHOTO
YPOBHS K JpYyromy, BBINONHSASA (YHKIUU OOBSICHEHHS M MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS H
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOTYUEHUS U3y4aeMbIX BEILIECTB.

Takast opraHu3zanMs cojep’kKaHHsl Kypca CIOCOOCTBYET HpPEICTABICHUIO XUMHUYECKOW COCTaBJISIOILEH
Hay4yHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEeMHOM mpupojbl. Tem cambiM oOecrieunBaeTcs BO3MOKHOCTh
¢dbopmMHpoBaHUs Y 00yYaromUXcs IEHHOCTHOIO OTHOIIEHHS K HayYHOMY 3HAHUIO U METOJaM IMO3HAaHUS B
Hayke. Ba)kHO Takke 3aMETUTb, YTO OCBOCHUE COJAEPKAHUSA Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHuio mNepBOCTENEHHOM 3HAYMMOCTHM TpU peanu3aluud o0pa3oBaTeNbHbIX (QYHKIUN
npeaMeTa«XuMus» TPAIUIMOHHO OTHOCAT (JOPMUPOBAHKE 3HAHHUM OCHOB XMMHUYECKON HAyKH KaK 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTHUYECKOM NEATETLHOCTH YeNIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KYJBTYpHl. 3aZaua MpeAMeTa COCTOUT B (OPMHPOBAHMHM CUCTEMBl XUMHUYECKHX 3HAHUM —
BOKHEUIINX (PAKTOB, TOHITHI, 3aKOHOB M TEOPETUUYECKHX TOJIOKEHUHM, JOCTYIHBIX 000O0IIeHUMN
MHPOBO33PEHUYECKOr0 XapakTepa, fA3blKa HAyKH, 3HAHUW O HAYYHBIX METOJaxX HM3Y4YEHHs BEIECTB M
XUMUYECKUX PEaKIni, a Takke B (POPMHUPOBAHWM W PA3BUTHH YMEHHH M CIOCOOOB JESITEIBHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHUEM, HAOTIOICHHEM H MPOBEICHUEM XUMHUYECKOT0 IKCIIEPUMEHTA, COOII0ICHIEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ aTum 1ienu u3ydeHus npeaMera B porpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOro ooOmiero obpasoBanus. CerojiHs B 00pa30BaHMM 0COOO 3HAYMMOMN
NPU3HAETCST HANPABICHHOCTh OOYYEHUs Ha pPa3BUTHE W CAMOpA3BUTHE JMYHOCTH, (OpMHpOBaHUE €&
UHTEJUIEKTa W o0med KynabTypbl. OOydeHMEe YMEHHIO YYUTbCS U MPOAOIDKaTh CBOE OOpazoBaHME
CaMOCTOSATEIILHO CTAHOBUTCS OJHOM M3 BaXKHEHIINX (DYHKIIMN yI4EOHBIX TTPEIMETOB.

B cBs13u ¢ 3TUM npU U3yUYEHHUH MpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIee 3HaUueHUe IPUOOpeNu Takue
LEJH, KaK:

—  (opMupOBaHHE HHTEIUIEKTYaJbHO PA3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOATEIBHOMY IIPUHATHIO PEIICHUH, CIOCOOHOM afanTupoBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XU3HU;



— HampaBJeHHOCTh OOyuYEHHUs Ha CHUCTEeMAaTH4YeCKOoe MPUOOIIEHHE YyYallMXCid K CaMOCTOATEIbHOM
MO3HABATEJIbHOM eATEIbHOCTH, HAYYHBIM METO1aM MO3HaHUs, POPMHUPYIOIIUM MOTHBAIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— ofecrniedyeHue ycioBuil, CIOCOOCTBYIOMIMX MPHUOOPETEHUIO 00YYAIOIIUMHUCS OMBITa Pa3HOOOpa3HOU
JeSATEeIbHOCTH, TTO3HAHUS U CAMOTIO3HAHUS, KITIOUEBbIX HABBIKOB (KJIIFOUEBBIX KOMIIETECHIIMI ), UMEIOIIUX
YHUBEPCAIbHOE 3HAUCHHE JIJISl PA3IUYHBIX BUJOB JI€SITEIBHOCTH;

— (bOpMI/IpOBaHI/IC YMeHI/Iﬁ OOBACHATH U OLICHUBATH ABJICHUA OKPY>KAKOIICTO0 MHUpa Ha OCHOBAHHUHU
3HAHUH U OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

—  ¢dopMupoBaHHe Yy O0OyYarOMMXCSd TyMAHHCTUYECKUX OTHOIICHUH, TOHHMAHUS IIEHHOCTH
XUMHUYECKHUX 3HAHHUN JUISI BRIPAOOTKH 3KOJIOTHYECKH I1eJIeCO00Pa3HOro MOBEACHHS B OBITY U TPYAOBOM
JIEATEIbHOCTH B LEJSIX COXPAHEHHUS CBOETO 30POBbs U OKPYKAIOIIEH NPUPOTHON CPENbL;

— Ppa3BUTHE MOTHUBAIMU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEM, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY mHpopuis U
HAIPaBJIEHHOCTU JaJIbHEHIIIET0 00Y4YEeHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 06IJ_ICFO 06pa30BaHI/I$[ «XUMUS» IIpU3HaHa 00s13aTEJIbHBIM y‘le6HbIM IMpeaAMCTOM, KOTOpHﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBGHHO'Hay‘IHBIe npeaAMCETbD).

VY4eOHbIM TUIaHOM Ha €€ u3yueHue oTBesieHo 136 yueOHbIX yacoB — 110 2 4. B HeJenmo B 8 U 9 kinaccax
COOTBETCTBEHHO.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

HepBOHa‘laJ'[LHLIe XUMHUYECCKHUEC TTIOHATHUSA

[Ipenmer xumun. Ponb XuMun B )XKM3HM 4esoBeka. Tena u BemniecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHHE BemiecTB. [[oHsITHE 0 MeTOaX MO3HAHUS B XUMUU. XUMHUS B CHCTeMe HayK. YucToie
BemiecTBa v cMecu. CriocoObl pa3IeieHUs] CMECeH.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHE 31eMeHThl. CUMBOJIBI XUMHUYECKHUX 31€MEHTOB. [IpocThie U ClloXKHBIC
BEIIECTBA. ATOMHO-MOJICKY/ISIPHOE YUCHHE.

Xumudaeckas opmysa. BaJeHTHOCTh aTOMOB XUMHUUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCUTENbHAs MOJEKYIsIpHas macca. MaccoBasi 1oJis
XHUMHYECKOI'0 DJIEMEHTA B COCTUHEHUH.

OuU3NYECKUEe M XUMUIECKHEC SBIICHUS. XUMHUYECKasi peakivs U e€ MPU3HaAKK. 3aKOH COXPAaHEHHUS MacChl
BellecTB. XUMUYecKue ypaBHeHUs. Kiiaccupukanusi XUMHYSCKIX peakluil (COSTUHECHUs, Pa3IokKCHUs,
3aMeIIeHHs, OOMEHa).

XUMHUECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYA0H, C paBUiIaMu paboThl B 1abopaTopuu U
npuéMamu oOpaimeHust ¢ J1adopaToOpHBIM O0OPYIOBaHWEM; HM3yYCHHE M ONHMCAHWE (U3NUYECKUX CBOWCTB
00pa3lloB HEOPraHWYEeCKUX BeEUIeCTB; HaOmojeHue ¢GU3n4eckux (IUIaBI€HUE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KWICHHE W KOHJCHCAlUs BOJbI) M XHMHUYECKHX (TOPEHHE CBEYH,
IPOKaJIMBAaHUE MEAHOI MPOBOJIOKH, B3aUMOACHCTBUE Mella ¢ KUCIIOTOM) sIBIeHUH, Ha0I01eH!e U ONMCaHue
MIPU3HAKOB MPOTEKAaHUs XMMHUUYECKUX peaklui (pa3lioKeHHEe caxapa, B3aUMOJEHCTBHUE CEPHOM KHUCIOTHI C
xJopuioM Oapusi, pasioxenue ruapokcua meau(ll) npu HarpeBanum, B3aMMoIeHCTBHE XKeJe3a ¢ PaCTBOPOM
comu wmeau(ll)); w3yueHue cmocoOOB pazjaeneHus cMeced (C TOMONIbIO MarHuTa, (UIBTPOBAHUE,
BbINTApHBaHUE,

IUCTUWIUISINS, Xpomarorpadus), MPOBEJICHWE OYUCTKH IIOBAPEHHOW COJM; HAONIOJCHHE W OIMCaHHe
pe3yabTaTOB IPOBEACHUS OIBbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl; CO3JaHMe MOjenei
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucinopony — sneMeHT U mpocroe BemecTBo. HaxoxzaeHue
KHCIIOpO/ia B IpUpojie, PU3NYecKue U XUMHUYECKHe cBoiicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue
kucnoposa. CriocoObl MOTYYEHHs] KHCIIOpoa B J1a00paTOpuu M MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoze. O30H — aJIOTpONHas MOUPHUKAIM KUCIOPOAA.

TemoBoil 3PPexT XMMHUUECKON peaKIi, TEPMOXUMHUYECKHE YpPaBHEHHS, 3K30- U SHAOTEPMUYECKHE

peakuuu. TOIUIMBO: yroib W MeTaH. 3arps3HEHHE BO3/AyXa, YCHJICHHE NapHUKOBOrO 3ddekra,
pa3pyIleHne 030HOBOT'O CJIOS.

Bogopon — »anement u mpocroe BemecTBo. Haxoknenue Bomopoda B Hpupone, (U3NYECKUe u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CIIOCOObI nmonyyeHus. Kucnotsl u conu.

KonuyectBo BemectBa. Moib. Momsipaas macca. 3akoH ABoraapo. MosspHblii 00bEM ra3oB. Pacuérer mo
XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOIbl. Boaa kak pactBopurtenb. PacTBophl. HachlllieHHbIE M HEHACHIIICHHBIC
pacTtBOpbl. PacTBOpUMOCTH BEIECTB B Boie.MaccoBasi 10Jisl BEIIeCTBA B pacTBOpe. XMMUUYECKHE CBOMCTBA



Boabl. OcHOBaHMs. Ponbp pacTBOpOB B IpHpOAE U B KHM3HU 4deloBeka. KpyroBopoT BoJbpl B IPHUPOJE.
3arpsi3HeHue NpupoJHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudpukanus neopranmueckux coeawmHenuit. Okcuapl. Knaccudukaims OKCHIOB: colieo0pa3yroine
(ocHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HecosleoOpa3yrommue. HomeHknarypa okcuzoB (MexayHapoaHas 1
TpuBHaJIbHAS ). PU3HUECKUE U XUMUUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuios.

OcHoBanwms. Knaccudukanus ocCHOBaHUHN: MIENOYM M HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa
OCHOBaHUU (MeXAyHapoHas U TpUBHANIbHAsA). DU3NUECKHe U XMMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHUA.

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TPUBUAIbHAS).
DU3NYECKUE U XUMUYECKHE CBOMCTBA KUCHOT. P aktuBHOCTM MeTaiuioB H. H. bekeroBa. [Tonyuenue
KHCJIOT.

Comu. HomenknaTypa coiieid (MexayHapoaHas U TpuBHayibHas1). DU3NUECKUE U XUMUYECKHUE CBOMCTBA
cousieit. [lonmyuenue conen.

['eHeTnyeckas CBSA3b MEXAY KJIacCaMU HEOPTaHMUECKUX COCAMHEHUA.

XUMHUYECKUH IKCIEPUMEHT: KaUECTBEHHOE OIPEACIICHUE COAECpkKaHUs KUCIOpoJa B BO3AYyXE; MMOIYYECHUE,
coOupaHue, pacro3HaBaHUE W HM3yYCHHE CBOWCTB KHCIOpOJA; HAOJIOJCHUWE B3aUMOJCHCTBHUS BEIIECTB C
KHCJIOPOJOM U YCIIOBHS BO3HHKHOBEHHS M MPEKpalleHUs TopeHus (moxkapa); 0O3HaKOMIJIEHHE ¢ oOpas3namu
OKCHJIOB M ONHCAaHUE MX CBOWCTB; MOJY4YCHHE, COOMpaHHE, PACIIO3HABAHNE M M3yUEHHE CBOMCTB BOJOPOIA
(ropenue); B3aumozeiicTBrue Bogopoaa ¢ okcuaom Meau(ll) (Bo3MOxKHO MCIIONB30BaHME BHIEOMATEPHAIIOB);
HabmroeHne 00pas3IoB BENIECTB KOJIMUECTBOM | MOJIb; HCCIIEIOBAaHHE OCOOEHHOCTEH pAaCTBOPEHUS BEIIECTB
C Ppa3IM4yHOM PACTBOPUMOCTBIO; TMPHUTOTOBJIEHHE PACTBOPOB C OMNPEACIEHHON MacCOBOW JI0JNEH
pacTBOPEHHOrO0 BELIECTBA; B3aUMOJICUCTBUE BOJbI C MeTalylaMH (HATpUEM U KajibleM) (BO3MOYKHO
HCI0JIb30BaHNE BUJIEOMATEPHAIIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U LIEJIOYEl C MOMOIIBI0 HHIUKATOPOB;
HCClIeIoOBaHie 00pa3lloB HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAONIO/IEHNE U3MEHEHUS! OKPAaCKU
MHJMKAaTOPOB B PacTBOpax KHUCIOT W IIeN0Yel; n3ydeHue BzaumoaenctBusa okcuaa menu(ll) ¢ pacrsopom
CEPHOM KHUCIJIOTBI, KUCJIIOT C METAJUIAMHU, PEAKIUA HEUTpaIU3alny; [TOJTYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO MeTajula IPYIMM U3 pacTBOpa COJIM; PEIICHHE JKCIEPUMEHTAJIBHBIX 3a1ad IO TEMeE
«Baknelimue Ki1accel HEOPraHUYECKUX COCTUHEHUI.

Hepuoauyeckuii 3akoH u [lepunoanyeckasi cucrema xumudeckux djiemenros /. 1. MenpeJieeBa.
Ctpoenne aromoB. XuMHYeCKass  CBfi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE  PeaKIUH

[TepBble MOMBITKU KJIacCU(DUKAIMM XUMHUECKUX 37IeMEHTOB. [IOHSATHE O Tpymmax CXOJHBIX JIEMEHTOB
(IIenoYHbIe U MIETOYHO3EMENbHBIE METAILIBI, TaIOT€HbI, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT
aM(pOTEepHBIC OKCHUJIBI ¥ TUIPOKCHUJIBI.

[lepuonnueckuii 3akoH. [lepronnueckas cucreMa xumMuueckux 3iueMeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u juimHHonepuoanas ¢popmsl [lepuonnyeckoil cuCTeMbl XMMHUUECKUX 371eMEHTOB /1.

N. Menneneesa. [lepuoae! u rpynmsl. @PU3HYECKUI CMBICI OPAIKOBOIO HOMEpa, HOMEPOB NIEPUOJA U
TPYIIIBI JIEMEHTA.

Ctpoenue aromoB. CocTtaB atoMHbIX sjaep. M3oronbl. DnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aToMOB nepBhIX 20 xuMuueckux 31meMeHToB [lepunoaudeckoit cucremsl [I. 1. MenneneeBa. XapakTepucTrka
XMMHYECKOT0 3JIEMEHTA 10 ero nojioxkeHuto B [lepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMepHOCTI/I NU3MCHCHU A paauyca aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAININYCCKUX u
HEMETAJUIMYECKUX CBOMCTB MO Tpylnam U nepuoaam. 3HadeHue llepuoamyeckoro 3akona u [lepuoanyueckoit
CHUCTEMbl XMMHUYECKUX AJIEMEHTOB ISl pa3BUTHUS Hayku W mpakTtuku. [[. WM. MengeneeB — y4d€Hblii u
rpa)x/JIaHuH.



Xumunyeckas cBs3b. KoBaneHTHast (MosipHas U HEMOJSPHAsA) CBSI3b. DIIEKTPOOTPULIATEIBHOCTh
XUMHUYECKUX 3JIeMEHTOB. FlOHHAs CBS3b.

Crenenp okucieHus. OKHUCINTEIFHO-BOCCTAHOBUTEIILHBIC PpEaKkIuu. HpOHCCCBI OKHCJICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XVMMHUYECKUHN 3KCIIEPUMEHT: M3Y4€HHE OOpa3I0B BELIECTB META/NIOB U HEMETAJIOB; B3aUMOJEHCTBUE
T'MJIPOKCUA LIMHKA C pAaCTBOPAMHU KUCIIOT U LIEJI0UeH; MPOBEIEHHE ONBITOB, WITIOCTPUPYIOILUX IPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHNE, PEaKIH PA3JI0KEHHS, COSJUHEHNU).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeIMETHBIX CBsI3€d P H3YYEHMHM XHUMHUHM B 8§ KJIACCE OCYUIECTBIIETCS uepe3
UCIOJIB30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITUHN, TaK U MIOHATUH, SBISIONIMXCS CUCTEMHBIMH JIJIs
OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MMOHSATHS: HAyYHbIN (DAKT, TUIIOTE3a, TEOPHUs, 3aKOH, aHaJIU3, CHHTE3,
KJIaCCU(UKALIUS, IEPHOANIHOCTD, HAOJII0ICHUE, SKCTICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJICITb,
SIBJICHHE.

®duznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUI, U30TOIIBI, PAIHOAKTUBHOCTb,
MOJICKYJIa, SJCKTPUYCCKHUN 3apsi], BEIIECTBO, TEeNO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
(bu3nvecKkre BEIIMYUHBI, CIMHULIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buomnorus: hoTocunTtes, npixanue, ouocdepa.

I'eorpadus: armocdhepa, ruapocdepa, MUHEpAIbl, TOPHBIE IOPOABI, MOJE3HBIE HMCKOMAEMBbIE,
TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BelecTBOo 1 XUMHYecCKas pPeakuus

[lepuoanueckuii 3akoH. [lepuonnueckas cucrtema xumuueckux seMeHToB J[. . MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMCpHOCTI/I B U3MEHEHHNH CBOMCTB XMMHYECKUX DJIIEMESHTOB NEPBBIX TpéX nepruoaoB, Kajiusd,
Kajlbllud MU HUX COGI[I/IHCHI/Iﬁ B COOTBCTCTBHUH C IIOJJOXCHHEM DJJIICMECHTOB B HCpHOHquCKOﬁ CHUCTEME H
CTPOEHHEM HUX aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMUUECKOHN CBSA3H. THUIIBI KPUCTAUNINYECKUX PEIMIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAITIMYECKON PEIIETKU U BUIa XUMUUYECKOH CBSI3H.

Krnaccugukanns n HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB (MEXAYHapOoJHas U TPUBUAIIbHAS).
XuMHyeckre CBOMCTBa BCIICCTB, OTHOCAIIMUXCA K PpPa3jMu4HbIM KjlIacCaM HCOPraHU4YCCKUX

COGHHHeHHﬁ, TCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BECIICCTB.

Knaccudukanus XuMU4ecKUX peakuil Mo pa3InyHbIM MPU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B
peaKkuu BELECTB, MO TEMJI0BOMY 3P PEeKTy, 0 U3MEHEHHUIO CTENIEHEH OKUCIEHUS! XUMUYECKHUX 3JIEMEHTOB,
Mo oOpaTHUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U SHAOTEPMUYECKUE PEaKIUH, TEPMOXHMHUYECKUE
YpaBHEHMUS.

Ilonsatue o CKOPOCTH XUMHUYECKOH pcaKknuu. [TonsTue 06 06paTI/IMLIX n H606paTI/IMBIX XHUMHUYCCKUX
pCaKknugx. IIoHsTHE O TOMOI€HHBIX U TCTCPOTCHHBIX PCAKIUAX. IToHsaTHE 0O XUMHUYECKOM paBHOBCCHHU.
(DaKTOpI)I, BJIMAIOIIME HA CKOPOCTH XHUMHYICCKOMN PCAKIMHU U ITOJIOKCHUC XUMHUYCCKOT'O paBHOBECHUA.

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMU, JICKTPOHHBIA 0alaHC OKUCIUTEIHHO-BOCCTAHOBUTEIHHON
peakiuu. CocTaBlieHHE YpaBHEHUN OKUCIHTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIINI C MCIIOIH30BAaHIUEM METOAA
ANIEKTPOHHOTO OasaHca.

Teopml 3JI€KTpOJIHTI/I‘ICCKOﬁ Jucconuanuu. 3HCKTpOJII/ITI>I H HC- 3JICKTPOJIMTEIL. KaTI/IOHbI, AHHUOHBI.



MexaHu3M IHCCOLMALINY BEIIECTB C PAa3IMYHBIMU BUJIAMHA XUMHAYECKON CBsI3U. CTENEeHb AUCCOLUALINH.
CunbHbIe U cilabble 3JIEKTPOJIUTHL.

Peakuuu moHHOrO 0OMeHa. Y CIIOBHSI MPOTEKAHUS peakiuii HOHHOrO 0OMEHa, OJHBIE U COKPALIEHHbIE
WOHHBIC ypaBHEHHs peakmnuii. CBOWCTBa KHCIIOT, OCHOBAaHWUW M COJIEH B CBETE MPEICTaBICHUA 00
3NEKTPOJUTUYECKON Auccounanuu. KauectBeHHbIe peakiiuu Ha UOHBL. [loHATHE O TMApOIN3E CONEH.

XVUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPHUCTAUIMYECKUX PEMIETOK HEOPTraHUYEeCKHX
BEIIECTB — METAUIOB W HeMeTauloB (rpadgura W anmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATpHs);
UCCIIC/IOBAaHUE 3aBUCHMOCTH CKOPOCTH XHWMHYECKOW pEaKIUu OT BO3JCHCTBUS Pa3IUYHBIX (HaKTOPOB;
HCCIICIOBAHHUE D3JICKTPONPOBOAHOCTH PACTBOPOB BELIECTB, IMPOIECCAa TUCCOLHUAIMU KHCIOT, HIEToYed H
cosield (BO3MOYKHO HCITOJIb30BAaHHE BHICOMATCPHAIIOB); MPOBEICHHUE ONBITOB, WUTIOCTPUPYIOIIUX TPU3HAKH
NPOTCKaHMs peakiMii MOHHOTO OOMeHa (0Opa3oBaHHME OCaJKa, BBIJCICHUE Taza, O0pa3oBaHHE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINi (TOPeHHE, pPeaKIuu
pas3IoKeHUs, COCTUHCHNS); paclo3HABaHHE HEOPTaHMUYECKUX BEIIECTB C TTOMOIIBI0 KAYeCTBECHHBIX PEaKIUii
Ha MOHBI; PEIICHUE SKCIIEPUMEHTAIILHBIX 3a]1a4.

HeMeTa/jibl 1 UX COeIMHEHUA

O61ua;1 XApaKTCPHUCTHKA I'aJIOTCHOB. Ocobennoctu CTPOCHUA aTOMOB, XapPaKTCPHBIC CTCIICHH OKHCJICHUA.
CTpOGHI/Ie n (1)I/ISI/I‘IGCKI/I€ CBOMCTBa IMPOCTBIX BCUICCTB — I'daJIOI'CHOB. XHUMHUYECKHE CBOMCTBA Ha IIpuMepe
XJiopa (BSaHMOﬂCﬁCTBHe C METajlllaMH, HEMCTAJlJIaMH, IJ_[CJ'IO‘{aMI/I). XJIOpOBOI[OpOI[. Consanas KHCJIOTa,
XUMHNYCCKHEC CBOﬁCTBa, MOJIy4YCeHHue, IIPUMCHCHUC. I[eﬁCTBHe XJiopa U XJOpOBOAOPOZda Ha OpraHu3M
yenoBeka. Baxkueiimue XJIOpUAbI 1 UX HAXOXKICHUC B IIPHUPOJIC.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynnbsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTEEHU
OKHCIICHHUS.

CrtpoeHue u ¢pu3znyecKkue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOa U cepbl. AJITIOTPOINHbIE MOAU(PUKALIUU
KHCIIOpOJia U cepbl. XUMHUYECKHE CcBoicTBa cepbl. CepoBOOpON, CTPOEHUE, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa. OKCHIBI Cepbl Kak MpPEJCTaBUTENN KHCIOTHBIX OKcuaoB. CepHas KucioTa, (pusnyeckue Hu
XUMHUYECKHE CBOHCTBA (0OIIME KaK MpEICTaBUTENs Kiacca KUCIOT W crenuduyeckue). XUMHUYECKHE
pEaKIMH, JIeXKAlUe B OCHOBE IPOMBIIIJIEHHOTO CII0c00a MoydeHus cepHoil kuciotel. [Ipumenenne. Comu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyib(ar-uoH. HaxoxaeHnue cepbl U €€ cOeTMHEHUH B IPUPOJIE.

XUMHUYECKOe 3arpsi3HeHNE OKpYKarollel cpeibl COEAMHEHUSIMH Cephl (KHCIOTHBIE JOXKIHU, 3arps3HEHUe
BO3J/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAIIECHHUS.

OO0mas xapakTepucTika 371eMeHToB VA-rpynmsl. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTEPHbIE CTETIEHU
OKHCJICHUS.
A30T, pacpocTpaHeHue B Ipupojie, puandeckue U XumMuueckue cBoiicrsa. Kpyrosopot a3ora B npupo/e.
AMMHaK, ero (Qu3MuecKue M XMMHUYECKHE CBOWCTBa, NOJydeHHe M mnpuMeHeHue. Coiau aMMOHUS, HX
¢bu3nyueckne U XMMHUYECKHUE CBOMCTBa, mpuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ MoTy4yeHue, pUu3ndyeckrue U XMMHUUecKne cBoMCTBa (001Me KaK MpeICcTaBUTeNs Kiacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yI00pEHUI.

XUMHYecKoe 3arpsi3HeHNE OKPY KaIoLIeil Cpeibl COETUHEHUSAMH a30Ta (KUCIOTHBIE OXKIH, 3arpA3HEHHE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®dochop, amrorpomnHsie moaupukanuu ¢ocdopa, (uznyueckrne M XUMHUYECKHE CBOMCTBA. OKCHI
docdopa(V) u pochopHas kuciota, puandeckrue 1 XMMUIECKUE CBOICTBa, moinydeHue. Vcmonbp3oBanue
¢dochaToB B kKauecTBe MHHEPAIBHBIX YI00PCHUH.

OO6mas xapakTepucTuka 31eMeHToB |V A-rpymnmbsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIE CTEIIEHU
OKHCIICHHSI.



VYraepon, amIoTponHble MOIAM(HUKAIMU, PACIpPOCTpPaHEHHE B NpUPOAE, (HU3UYECKHE M XUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopot yrinepoaa B mpupoje. OKcusl yriepoaa, ux Gpusnyeckiue 1 XMMUYeCKHue
CBOWCTBa, JEHCTBHE HA J>KUBBIC OPraHU3MBI, IOJNyYCHHE M TPUMEHEHHE. DKOJOTUYECKHE IPOOIIEMBI,
cBs3aHHBIC ¢ okcuoM yriaepoaa(lV); rumoresa rino6anbHOro MOTEINICHUS KIIMMaTa; TapHUKOBBIN 3P QeKT.

VYronbHas KUCTIOTA U €€ CONU, NX (PU3UIECKUE U XMMUYECKHE CBOWCTBA, MTOJyYCHHE U IIPUMEHEHHE.
KavectBenHast peakuus Ha kapOoHaT-HOHBI. Vcnonp3oBanne kapOOHATOB B OBITY, MEUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKMX BEIIECTBAX KaK O COCIMHEHUAX yriepoja (MeTaH, 3TaH,
STUJICH, alleTUJICH, 3TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). MIx coctaB u xumuueckoe ctpoeHue. Ilonstue o
OMOJIOrMYECKH BaXKHBIX BEILECTBAX: )KHUpax, OelKax, yrieBoJax — M UX POJIM B )KU3HU YEJIOBEKA.
MarepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAaHUUYECKUX COEAMHEHUH.

KpemHuii, ero gusnueckue 1 XMMUYeCKHE CBOMCTBA, MONydYeHUe U npuMeHeHne. CoelnHeHUs KpEMHHUS B
npupoae. Oo6uue npeacrasienus o0 okcuae kpemuusa(1V) u kpemuueBoit kucinore. CUIMKaThI, UX
UCIOJIb30BaHUE B OBITY, MEAMLIMHE, IPOMBIIUIEHHOCTH. Ba)kHel1ne cTpouTenbHble MaTepUaibl: KEpaMUKa,
CTEKJIO, LIeMEeHT, 0eTOH, xkee300eToH. [Ipobiaembl 6e3011acHOr0 NCIOIB30BAHUS CTPOUTEIbHBIX MaTEpPHUaIOB
B IIOBCEHEBHOM KU3HU.

XUMHYECKUN IKCMEPUMEHT: M3y4YeHHE 00pa3IlOB HEOPraHUYECKHX BELIECTB, CBOMCTB COJSTHON KHUCIIOTHI;
MPOBE/ICHUE KAYeCTBEHHBIX PEAKIMH Ha XJIOPHI-MOHBI U HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHUS; OIBITHI,
oTpakaromue (QU3NYEeCKUe M XHMHYECKHE CBOHCTBA TaJOTCHOB M WX COCIMHEHUH (BO3MOXKHO
WCII0JIb30BaHHUE BUACOMATEPUAJIOB); O3HAKOMIICHHE ¢ 00pa3iaMu XJIOPUIOB (TaJOT€HUIOB); 03HAKOMIICHHE C
obOpasmamMu ceppl W €€ COoeNMHEHHSIMH (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPHATIOB); HAOIIOJCHHE
mporuecca
oOyriauBaHUs caxapa IMOJ JEHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM KHUCIIOTHI; H3y4YE€HHE XHUMHUYECKHX
CBOMCTB pa30aBI€HHON CEpHOW KHCIOTHI, MPOBEJECHUE KAaueCTBEHHOM peakuuu Ha Cylabdar-uoH Hu
HaOJto/IeHue MpHU3HaKa e€ MpOTeKaHus; 03HAKOMJICHHE C (PU3NYECKMMU CBOICTBaMH a30Ta, pochopa u ux
COeUHEHUI (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMaTepuaiioB), oOpa3laMu a30THBIX U  (QochOopHBIX
ynoOpeHuii; moay4yeHue, coOupaHHMe, paclno3HaBaHUE U U3yYEHHUE CBOWCTB aMMHUakKa; IMPOBEACHUE
KAueCTBEHHBIX pEaKIUi Ha HOH aMMOHMS U ¢docpaT-uOH M H3yYEHUE IPU3HAKOB HX MPOTEKAHMS,
B3alMO/JICIICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MeAblo (BO3MOXKHO  HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); H3Y4YEHHE MOJENell KpHUCTAUIMYECKUX peméroKk anMmasa, rpaduta, (QyinepeHa;
O3HaKOMJIEHHE C IPOLIECCOM aICOPOIMU PAaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM
MIPOTUBOTIa3a; MoJy4eHrne, coOMpaHue, paclio3HaBaHUE U M3YYEHHE CBOMCTB YIJIEKHUCIIOrO ra3a; MpoBeACHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT- W CHJIMKAT-MOHBI M H3y4YeHHE MPU3HAKOB UX MPOTEKaHHUS;
O3HAaKOMJIEHHE C TMPOAYKLHEH CHIMKATHON MPOMBIIUIEHHOCTH; PEIlIeHHEe SKCIEPUMEHTANbHbIX 3a/1ad 110

TeMe«BaxHelnme HeMeTauIbl U X COETUHEHUS.

MeTaLiibl M UX COoeIMHECHUA

O6ma$[ XapaKTCPUCTHKA XHUMHYECKUX OJICMCHTOB — MCTAJJIOB Ha OCHOBAaHUU HX IIOJIOKCHUSA B
[lepuonnueckoii cucreme xumudeckux anemeHToB Jl. M. MenneneeBa u crpoeHusi aromoB. CtpoeHue
MeTayutoB. MeTamnyueckasl CBsi3b M METALTMYECKAs KPHUCTAIUTMYECKas PEméTKa. DIEKTPOXUMUYESCKUN
psAn HampsokeHW MeTauioB. dusnyeckne M XUMHYECKHE CBOMCTBA MeTaioB. OOmme crmocoOb!
MOJIY4YCHHA MCTAJIJIOB. ITonsrue o KOppO3run MCTAJIJIOB, OCHOBHBLIC CHOCO6BI 3alUThl UX OT KOPPO3HH.
CmnaBel (CTasib, YYTyH, MIOPATIOMHHHH, OpOH3a) M WX TNPUMEHEHHE B OBITY M TPOMBIIIUICHHOCTH.
[Ilenounbie Metamiel: mosiokeHwe B Ilepuogmyeckoid cuctemMe XuMuueckux osnemeHtoB [ .
MeneneeBa; CTpOeHUE UX aTOMOB; HaxOXJeHUE B mpupoae. Puznueckrue U XMMUYECKUE CBOMCTBA (Ha



puMepe HaTpus U Kayusi). OKCHUIBI U TUAPOKCUABI HATpHs U Kanus. [I[puMeHeHne MeI0YHBIX METAIIJIOB U
UX COSOUHEHUN.

[[{erouHO3€eMENBbHBIE METAUIBI MATHUN U KalbLUi: MOJ0KEeHHE B [lepnonnueckoi cuctemMe XUMHYECKHX
anemeHToB JI. 1. MeHaeneeBa; CTpOeHUE UX aTOMOB; HaXO0XICHHUE B Npupoje. PU3NUECKUE U XUMUYECKHE
CBOMCTBAa MarHusi W Kaiblus. Baxneimme coequHeHus Kaublus (OKCHUJ, TMAPOKCUA, coiu). JKEcTKocTh
BOJIBI ¥ CITIOCOOBI €€ yCTpaHSHHUS.

Anmomunuii: nonoxenue B Ilepuomumueckoil cucreme xumuueckux sieMeHToB JI. WM. Menpeneesa;
CTPOCHHE aToMa; HaXOXJIeHUEe B mpupoje. Dusnueckre U XUMUIECKHE CBOMCTBA allfoMUHHS. AM(OTEpHBIE
CBOMCTBA OKCH/JIA U TUIPOKCH/IA AITFOMUHUS.

Kene3o: nonoxenne B [lepuoanueckoit cucreme xumuueckux 3neMeHToB /. M. Menaeneesa; crpoeHue
aToMma; HaxoxjeHue B mpupojae. Ouznueckne U XMMHUYECKHE CBOWMCTBa kene3a. OKCHIBI, TUIPOKCHIBI U
conu xene3a(ll) u xeneza(lll), ux cocras, CBOMCTBA U TTOJTYUCHHE.

XUMHUYECKUH HKCHEPUMEHT: O3HAaKOMIIEHHE C O0pa3llaMd METAJUIOB M CIUIABOB, UX (DH3MYECKUMHU
CBOMCTBaMMU; U3yYEHUE PE3YyIbTATOB KOPPO3UU METAIIIOB (BO3MOXKHO HCIIOIb30BaHUE BHIEOMATEPUATIOB),
OCOOCHHOCTE B3aMMOJEWUCTBUA OKCHUIA KajbI[Ms U HATpus C BOAOW (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); HCCIEIOBAaHUE CBOMCTB KECTKOW BOJBI, MpOIECCa TOPEHUS XKeje3a B KHCIOPOJe
(BO3MOYKHO HCITI0JIb30BAHHUE BUJICOMATEPHAIIOB); IPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAKIIUN HA HOHBI

(Marams, Kanbls, amoMmuHus, nuHka, sxkeneza(ll) u xemnesa(lll), menu(ll)); Habnronenne u onucanue
MIPOIIECCOB OKpAITMBAaHUS TUIAMEHW WOHAMH HATPHS, KaIWs W KalbIHs (BO3MOXHO HCIIOJIb30BAHUC
BHJICOMATEPHAIIOB); MCCIICJOBaHHE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHS U THIPOKCH 1A ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 33134 TI0 TeMe «BaKHEHIIIe METaTbl U UX COCTUMHCHUS.

XuMus M OKpyKamouas cpeia

HoBsie Matepuansl u TexHOJIOTMU. BelecTBa 1 MaTepuaibl B TOBCEAHEBHOW KU3HU YEJIOBEKA. XUMHS U
310poBhe. be3ornacHoe uConb30BaHUE BEIIECTB U XMMUYECKHX peakiuil B ObiTy. Ilepas momompb npu
XUMHUYECKUX O0KOrax U OoTpaBieHHUsX. OCHOBBI 3KOJOTMYECKOW IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY Karolen cpefipl (mpeaenbHas gomyctuMas koHieHTpanus Beuiects — [1/1K). Pons xumun B pemennun
9KOJIOTUYECKUX TTPOOIIEM.

[TpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB (YTOjb, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX MEepepadOTKH, UX
POJIb B OBITY U MTPOMBIIIIIICHHOCTH.

XUMHUECKUH IKCIIEPUMEHT: H3ydYeHUe 00paslioB MaTepHaioB (CTEKIIO, CIJIAaBbl METAIJIOB, TOJUMEPHBIE
MaTepHabl).

MexnpeamMeTrHblie CBSI3H

Peamuzanus MCKIPECAMETHBIX CBs3€i npu HU3YUYCHUU XHMUHU B 9 «xiacce OCYHICCTBIIACTCA YCPE3
HUCIIOJIB30BaHUEC KaK O6I.I.II/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/II>'I, TaK U HOHSITPIﬁ, SABJIAIOMIUXCA CUCTEMHBIMUA 1141
OTACIIBHBIX MPEAMETOB €CTCCTBEHHO-HAYUYHOT'O IUKJIA. Peanmaunﬂ MCKIIPECIMETHBIX CBsI3CH IIpHU U3Yy4YCHUU
XHAMUHU B 9 KItacce OCYHICCTBJIACTCA YCPE3 UCIIOJIb30BAHUC KaK O6IJ_II/IX CCTCCTBCHHO-HAaYYHbIX HOHHTHﬁ, TaK U
HOHSITHfI, ABJIIIOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX IMTPEAMETOB CCTCCTBCHHO-HAYYHOTI'O ITHUKIJIA.

OO0me ecTeCTBEHHO-HAYYHBIE TIOHSATHS: HAYYIHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIN3, CHHTE3,
KJaccuukanus, IepuoANYHOCTh, HAOIIOJICHNE, SKCTIEPUMEHT, MO/ICITMPOBAHUE, U3MEPEHUE, MOJICIb,
SBJICHHUE, TAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MaTEPUAIIBI.

O®uznka: Marepusi, aToOM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIWJ, H30TOMbI, PaJUOAKTUBHOCTH,
MOJIEKYJIa, SJIEKTPUUECKHI 3apsij, TPOBOAHUKH, TIOTYIIPOBOIHUKH, TUAIEKTPUKU, (POTOIIIEMEHT, BEIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, PacTBOP, PAaCTBOPUMOCTb, KpUCTAJUIMYECKas pelIéTka,



CIUIaBbl, (PU3NYECCKHE BEIMYMHBI, CIUHHIIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3IIBI,
Connue.

buonorus: dhoTocunrtes, apixanue, onocdepa, IKOCUCTEMa, MUHEPATIbHBIC YIOOPEHUS, MUKPOAJIEMEHTHI,
MaKpORJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, runpochepa, MUHEpasbl, TOPHbIE OPO/IbI, OJIE3HbIE HCKOMAeMbIe, TOILIKBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydenue xumuu B 8-9 Kjacce HaIlpaBJIeHO Ha JOCTHXKEHHE 00y4aloIMMUCS TUUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEJIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAaThl OCBOSHHS MPOTPaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHMs JTOCTUTAIOTCS B XOJ€
0o0y4yeHMs XMMUHU B €IMHCTBE y4yeOHOM M BOCIUTATENbHOM JesTenbHOCTH OpraHu3anuu B COOTBETCTBUHU C
TpaJIMLINOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMM, IPUHSTHIMU
B 001IeCTBE MPaBWIAMU U HOPMAaMHU MOBEJCHHS U CIIOCOOCTBYIOT IIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE  pe3yNbTaThl  OTpaXkalOT  CPOPMUPOBAHHOCTb, B  TOM  YHUCIE B  YacTHU:

IHaTpuoTH4eckoro BOCIIUTAHMS

1) IEHHOCTHOTO OTHOIICHHS K OT€Y€CTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY HACJIEIUIO,
MOHUMAaHUS 3HAUEHUS XMMHMYECKON HAayKH B YKU3HH COBPEMEHHOrO OOIeCTBa, CIOCOOHOCTH BIAlIETh
JOCTOBEPHOU MH(POPMAIHEH 0 TIEPEAOBBIX TOCTHIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paxknanckoro BOCIIUTAHUA

2) MNpEaACTAaBJICHUA O COLUAJIBHBIX HOPMax MW IpaBUIaxX MCEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCEC,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO I10JIE3HOM, yUeOHO-HUCCIIEe10BATEIbCKON, TBOPUECKON U
APYTUX BUAAX JESITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOW JEATENBHOCTH IPU BBITOJHEHUU
y‘-I€6HI>IX, IMMO3HABATCJIbHBIX 3a4a4, BBIIIOJHCHUHU XUMUUYCCKHUX SKCIICPUMEHTOB, CO3JIaHUN y‘Ie6HI)IX ITPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIIM B MpOLEcCce 3TOH yueOHOM JesTelbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKHU CBOUX TOBapHHIGﬁ C MO3UIMKU HPABCTBCHHBIX W IIPAaBOBLIX HOPM C
Y4ETOM OCO3HaHMsI MOCJIEACTBUI MOCTYIIKOB;

IennocTn HAY4YHOI'0 MO3HAHUS
3) MHUpPOBO33pEHYECKUX IMPEACTAaBICHUN O BEHIECTBE M XUMHUYECKOW peaKkIUu, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABJISIIOIIMX OCHOBY JUISl MMOHMUMAaHMs CYHUIHOCTH HAay4YHOUH
KapTUHBl MHpa; NPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS MPHUPOJbI, B3aUMOCBSI3SX
YyeloBeKa C TNPUPOAHOW  cpelod, O poJM XUMUM B TIO3HAaHUUM OTHUX  3aKOHOMEPHOCTEH;
4) no3HaBaTeNbHbIX MOTHUBOB, HAIIPABJIEHHBIX HA MOJy4€HHE HOBBIX 3HAHUH MO XUMUU, HEOOXOIUMBIX IS
O00BSICHEHUS Ha0JI0/1aeMBIX MIPOLIECCOB u SIBJICHUI;
5) nmno3HaBaTtenpHOM, WHGOPMAIMOHHON M YHUTATENbCKOM KYyJIbTYpbl, B TOM 4HCI€ HaBBIKOB
CaMOCTOSITENTbHOM paboThl ¢ yueOHBIMU TEKCTaMHU, CIIPABOYHOM JINTEPATYpPOH, JOCTYMHBIMH TE€XHUYECKUMHU
CpeacTBaMHu MH(OPMaLIMOHHBIX TEXHOJIOTHIA;
6) wuHTEepeca K OOYYEHHWIO H T[O3HAHHWIO, JFO003HATEILHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM U  HCCIENOBATENbCKOM  JEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS O0y4YEHHS B JajbHEHIIEeM;

@DopMuUpOBaHUS KYJbTYPbI 310POBbSI

7) oco3HaHWsI IIEHHOCTH J>XHM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO, YCTAaHOBKH Ha
3IOPOBBII 00pa3 KHW3HH, OCO3HAHMS IOCIECICTBUI M HENPUATHS BPEAHBIX MpPUBBIUEK (ymoTpeOieHus
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHUS), HEOOXOIUMOCTH COOTIOACHHMSI MPaBUII 0€30MIACHOCTHU NP OOPAIIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHOMN KU3HU;

Tpyaosoro BOCIIUTAHUS
8) mHTEepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccril U Tpyia pa3IndyHOTO POJia, YBAXKEHHE K TPYY U



pe3ylbTaTaM TPYAOBOH NeATeIHbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS PESIMETHBIX 3HAHUH 110 XUMHUU,
OCO3HAHHOTO BHIOOpA WHAMBHIYaTbHON TPACKTOPUHU MPOMOIDKEHHS OOpa30BaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB W TOTPEOHOCTEH; yCHElHOMI
npoecCHOHATLHON JEATEIbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHUH; TOTOBHOCTH aJalTHPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0JIOTHYECKOI 0 BOCIIMTAHHUSA

9) 5KOJIOTMYECKU 11€1eCO00pa3HOro OTHOUIEHUS K MPHUPOJE KaK MCTOYHHUKY JKU3HU Ha 3emile, OCHOBE e
CYIIECTBOBAHUSA, IOHMMAHUS LEHHOCTH 370POBOr0 M 0e30macHoro obpa3a >XU3HU, OTBETCTBEHHOTO
OTHOILIECHMS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUS LIEHHOCTH COOJIOACHUS
npaBuil 6€30IaCHOTO MOBEACHUS PU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaLUsAX, YTPOKAIOIIUX 310POBBIO
" KU3HU JHOJIEN;

10) cnocoOHOCTH PUMEHSITh 3HAHUS, ITOJIydaeMble TIPH H3yYCHUN XUMUH, [T PEIICHHS 3314, CB3aHHBIX
C OKpY)XawlIlled MNPUPOJHOM CpENOW, IOBBILUEHUS YPOBHSA DKOJOTMYECKOM KYyJIbTYpbl, OCO3HAHMS
r7100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U IyTeil UX PELICHUS TOCPECTBOM METOJIOB XUMuu; 11)
9KOJIOTMYECKOTO MBIIUICHNS, YMEHUS PYKOBOACTBOBATHCA MM B IIO3HABATEJIbHOM, KOMMYHUKATHBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe meTampenMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC I (HOPMUPOBAHUS MHPOBO33PECHHS
oONICHAYYHBIE TTOHATHS (3aKOH, TCOPHS, IPUHIIUII, TUIIOTE3a, (PAKT, CHCTeMa, MPOIIeCC, IKCIIEPUMEHT | Jp.),
KOTOPBIE MCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX W MO3BOJSIOT HA OCHOBE 3HAHUM U3
ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHE O IEJOCTHOW HAyYHOW KapTHHE MUpPA, U YHUBEPCAIbHBIE
yuyeOHbIe JeicTBUS (TMO3HABATENbHBIE, KOMMYHHUKATHUBHBIC, PETYIATHUBHBIE), KOTOpPbIE OOECIEUYUBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSITENIbHOMY IUIAHHPOBAaHUIO M OCYIIECTBJICHUIO  Y4EOHOM
JIeSITEILHOCTH.

MCTaHpCHMeTHHe PE3YyIbTaThl OCBOCHUA O6p830BElTCJ'ILHOI>i IporpaMMsaI 110 XUMHUHN OTPAXKAKOT OBJIAACHHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) ymMeHHEeM HCIIOJIB30BaTh MPUEMBI JIOTHUECKOTO MBILIUIEHHS NIPU OCBOEHUM 3HAHWI: pacKpbIBaTh CMBICI
XUMHAYECKUX TOHATHH (BBIACNATh UX XapaKTepHble MPHU3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU
MOHATHUSIMH ), UCTIOIb30BATh MOHATHUS JJIs1 OOBSCHEHUS OTJENBHBIX ()AaKTOB M SIBIICHUI; BBIOMpPAaTh OCHOBaHUS
U KPUTEPHHU JUIs KJacCU(UKALMU XUMUYECKUX BEIECTB U XMMUYECKHX PEeaKLUii; yCTaHABIUBATh MPUUYUHHO-
CIIC/ICTBEHHBIE CBSI3U MEXIy OOBEKTAaMHM M3YUYEHHS; CTPOUTH JIOTHUECKHE PACCYXKIEHHs (MHIYKTUBHBIE,
NEeNYKTUBHBIE, 10 aHAJIOTHUHN); JieNaTh BBIBOJIbI u 3aKJIIOYEHUS;

2) yMEHHEM IPUMEHATH B INPOLECCE IIO3HAHUSA TOHATUA (MPEOMETHBIE M METAlpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, HCIIONIb3YeMbIE B XMMHHU, MPEOOPa30BBIBATH MIUPOKO MPUMEHSEMBIE B
XMUMUU MOJEJbHBIE IMPEICTABICHUS — XWMHUYECKUH 3HAaK (CHMMBOJ JJIEMEHTAa), XMMUYeckas ¢opmyrna U
yYpaBHEHHE XUMHUYECKOW pEAaKIMW — TMPH pEIIeHUH Y4eOHO-TIO3HABATENBHBIX 337a4; C Y4YETOM 3TUX
MOJCIIBHBIX IPEICTAaBICHUN BBIABIATH U XAPAKTEPHU30BaTh CYIIECTBEHHBIC IIPU3HAKK M3Yy4aeMbIX
00BEKTOB— XMMHMYECKHX BEUIECTB U XUMHUYECKUX PEAKLUi; BBISBIATH OOIIHME 3aKOHOMEPHOCTH, TPUUYUHHO-
CJIICICTBCHHBIC CBSI3M M IIPOTUBOPEYMS B M3Yy4aeMbIX IIPOLIECCAX M SIBICHUAX; IIpEeMIaraTb KPUTEPUU UL
BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOATENBHO BHIOMPATh CIIOCO0O perieHus yaeOHOMH
3ajaun (CpaBHHMBATh HECKOJBKO BAapUAHTOB pELICHMS, BbIOMpaTh HauOojiee NOAXOAALIMHA € Y4&TOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);



Ba3oBbIMH HCCIeI0BATEIbLCKHMH AeliCTBUAMH



3) YMCHHUCM HUCIIOJIb30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAUYCCTBC HMHCTPYMCHTA IMO3HAHHWA, @ TAKKC B
Ka4eCTBEe OCHOBBI JIJIsi (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX CYIKICHHIA;

4) nproOpeTeHre OMbITA O IJIAHUPOBAHUIO, OPTAHU3AIMH U MTPOBEACHUIO YUCHHUECKUX IKCIIEPUMEHTOB!
yMeHHe HaOII0IaTh 3a XOJIOM IPoLiecca, CaMOCTOSATEIILHO IPOrHO3MPOBATh €ro pe3yibTaT, (HOpMyIUpPOBaTh
0000IIICHNsT ¥ BBIBOABI MO pe3yJibTaTaM IMPOBEACHHOIO OIbITa, HCCICIOBAHMS, COCTABIATh OTYET O
MPOJICJIaHHOM padoTe;

PadoToii c uHpopmanuen

5) yMeHueM BBIOUpPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (POpPM
MIpPE/ICTaBJICHUS, MMOTYYaeMyIl0 U3 Pa3HBbIX HUCTOYHHKOB (HAY4YHO-TIOMYJISIpHAs JUTEpaTypa XUMHUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIe MocoOus, pecypcsl MHTepHeTa); KpUTHUECKH OLIEHHWBATh MPOTUBOPEUYHUBYIO U
HEJJOCTOBEPHYIO uH(pOpMaIIHIO;

6) yMEeHHEM NPHUMEHATH pPa3IMYHbIE METOJbl M 3alpochl MpU TMOHCKe U 0TOOpe WHbOpMaluu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX [UIsl BBIMOJIHEHHUS YYEOHBIX M IO3HABATEIbHBIX 3a]ad
onpeAeNnéHHOro THUIMA; NpPUOOpEeTeHHe OmbiTa B  O0JAcTU  HCIOJNB30BAaHUS  WMH(GOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJIAJIEHUE KYJIbTYpOM aKTHUBHOTO MCIOJIb30BAaHUS Pa3IU4HbIX
MTOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMY MpeacTaBlieHUs WHGOpMAIUU U
WTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIIOKHBIMU CXEMaMU, JuarpaMmmamu, ApyrumMu GopmaMu rpaduxu
u ux KOMOMHAIUSIMH;

7) yMEHHEM HCTOJIb30BaTh U aHAIH3UPOBAThH B MpoIecce YYEOHON U HCCIIeI0BATEIbCKON IEATEIbHOCTH
nH(OPMALIMI0O O BIMSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3sIiCTBAa M TPAaHCIOPTa HA COCTOSIHHE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaabHbIMHU KOMMYHHMKATHBHBIMH AeficTBUSIMU

8) yMeHueM 3a/iaBaTh BOIPOCHI (B XOJ€ Auajiora W/WiM JUCKYCCHM) MO CYIIECTBY OOCYX JAaeMON TEMBI,
dbopMynMpoBaTH  CBOM  MPEUIOKEHHS  OTHOCUTENBHO  BBIMOJHEHHMS  IPEJUIOKEHHOW  3ajauu;

9) mnpuoOpeTeHHEe OMbITa MPE3CHTAIMU PE3YJIHTATOB BBIMOJIHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(;1rabopaTOpHOro OmbITa, J1a00PaTOPHOM PabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTa);

10) 3aMHTEpPEcCOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMM II03HABATEIBHOM M MCCIEIOBATEIbCKOM
JesTeIbHOCTH NP PELUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOILIMX MHTEPECOB M COTJIaCOBAHUS
no3uuui (o0cykaeHus, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPAHWHAIMS COBMECTHBIX IEHCTBUH,
OTIpeJieNIeHUe KPUTEPHUEB 10 OI[EHKE KaueCcTBa BHIMIOJIHEHHON paOboTHI U Ip.);

YHuBepcaabHbIMH peryJiTUBHbIMH AeHCTBUSMU
11) ymeHHeM CaMOCTOATENBHO OMNPEACNATh IENH JCATEIHbHOCTH, IUTAHUPOBATh, OCYIIECTBIISITH,
KOHTPOJHMPOBATh W MPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JESATENILHOCTHh, BHIOMpaTh Hamboiee
s dexTuBHBIC CITOCOOBI pelieHrs YIeOHBIX M MO3HABATEIBHBIX 3a/1ad, CAaMOCTOSATEILHO COCTaBJISTH WITH
KOPPEKTUPOBATh MPEIJIOKEHHBIN aNrOpUTM IEHCTBUU MPH BBINOJHEHUU 33JaHUN C YYETOM MOIYYEHUS
HOBBIX 3HAaHUHN 00 M3y4aeMbIX 0OBEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYIEHHOTO
pe3yibTaTa 3asIBJICHHOMN LEeTH;
12) ymMeHHEM UCTIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, TIPeIjlaraéMble B YCIIOBHH 3aJJaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeamMeTHBIX pe3yabTaToOB MO OCBOCHHUIO 00S3aTEILHOTO CONEP KaHUs, YCTAHOBJICHHOTO JaHHOM
IPUMEPHOI pabodell MporpaMMoM, BBIIENAIOT: OCBOCHHBIE OOYYaIOUIMMMCS HAay4yHbIE 3HAHUS, YMEHUS U
CrocoObl JeHCTBUM, crernuduueckue JUisi MPeAMETHOW o00sacTh «XHMHS», BUIBI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETAINH, PEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUYCOHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS CIEAYIOIUX YMEHUI:

8 KJIACC

1) packpwieame cmblci OCHOBHBIX XMMUYECKUX TOHSITUN: aTOM, MOJICKYJIa, XMMUUECKHIA JIEMEHT, TPOCTOE
BELIECTBO, CJIO)KHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEJIbHAs
aTOMHasi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJIs
XUMHUYECKOIO DJJIEMEHTa B COEAMHEHHUH, MOJSAPHbIA OO0BEM, OKCHA, KHCIOTa, OCHOBAaHUE, COJIb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUUYECKas peakius, Kiaccu(uKauus peakuuil: peakiuu
COCMHEHUS, PEaKIUH pa3jI0KEHUs, PEaKLUUU 3aMEIIeHHs, peakiuu OoOMeHa, dK30- U HHIOTEPMHUYECKHUE
peakiMy; TEIIoBor 3((eKT peakuuu; Aapo aToMa, JIEKTPOHHBIA CIOH aToMa, aTOMHAas OpOUTalb, PaAUyC
aTOMa, XUMHUYECKasl CBsA3b, IOJSPHAS M HENOJSPHAsI KOBAJIEHTHAs CBSI3b, MIOHHAS CBSA3b, MOH, KATUOH, aHHOH,
pacTBop, MaccoBast JOJIst BELIECTBA (mpoueHTHas KOHILIEHTpPALU) B pacTBope;

2) uLIOCmMpuUpo6ams B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHHA (CM. 1. 1) M MPUMEHSTh STH OHSTHSI
pu ONMCAHUHU BELICCTB u ux IIPEBpALICHU;

3) ucnonvszosamb XUMUYECKYIO CUMBOIIUKY JJIsl COCTaBICHUs (POPMYIT BEIIECTB M YPABHEHUH XUMHYCCKUX
peaKuuii;

4)  onpedensimb BAICHTHOCTh ATOMOB 3JIEMCHTOB B OHMHApPHBIX COCIMHCHUSX; CTCICHb OKHCIICHHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX; IPUHAIIC)KHOCTh BEIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHUH 110
dopmynaM; BHJ XUMHUUYECKOM CBsA3M (KOBaJEHTHAas U MOHHAas) B HEOPraHMYECKUX COEAMHEHUSX;

5) packpovieams cmoicn Tlepuoauueckoro 3akona J[. WM. MenpaeneeBa: JIeMOHCTpUPOBATh MOHUMAaHHE
IIEPUOJNYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKMX JJIEMEHTOB OT MX IOJIokeHHsA B Ilepmonmueckoit
CUCTEME; 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YE€HHS,
3aKkOoHa ABOrajJpo; ONHUCHIBATh M XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuoanueckoil cuctemsbl
XUMHUYECKUX 3JIEMEHTOB: pa3InyaTh MOHATHS «TJlaBHas noarpynna (A-rpynmna)» u «modounas noarpymnmna (b-
Ipymnmna)», Maible ¥ OOJbIIME MEepUOJbl; COOTHOCHTh OOO3HAUYEHHUs, KOTOpble HMEIOTCS B Tabiule
«Ilepnoguyeckas cucreMa XUMU4ecKkux 31aeMeHToB J[. M. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHUS AaTOMOB XHMHYECKHX OHJIEMEHTOB (cOocTaB M 3apsj sjapa, oOllee 4YHCIO 3JIEKTPOHOB U
pacnpezeneHue ux o JEKTPOHHBIM CIIOSIM);

6) knaccuguyuposames XMMHUYECKHUE SJIEMEHTBI, HEOPraHMUYECKUE BEIECTBA; XMMHUUECKUE peakiuu (Io
4yucily M COCTaBy  YYacTBYIOIIMX B pEakIMM  BEIIECTB, IO  TEIJIOBOMY  3(dexTy);

7)  xapaxmepuzoeamv (onucviéams) oOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOJATBEPK/1asi ONMUCaHUE MpPHUMEpaMH MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOUIMX XMMUYECKUX pPEaKLIUi;

8) nmpoecHo3upoeamsv CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4e€CTBEHHOTO COCTaBa; BO3MOXXHOCTH
IIPOTEKAHHUS XUMHUYECKHUX IIpEBpaLCHUN B pa3IMYHbIX YCIIOBUSIX;

9)  ewbiuucIAML OTHOCHTEILHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAcChl BEIIECTB, MAaCCOBYIO OO
XMMHUYECKOT0 »JIeMeHTa Mo (opMmylie COEIMHEHHUs; MAacCOBYIO JIOJII0 BEIIECTBA B PAacTBOpE; MPOBOJIUTH

pacuéThl o YpPaBHEHUIO XUMHYECKON peaxkuuy;
10) npumensimv OCHOBHBIC OTEpPAIMH MBICIUTEIBLHON JEATEIILHOCTH — aHalW3 M CUHTE3, CpaBHEHHE,
00001IeHNEe, CHUCTEMaTH3aIuio, KIacCU(UKAIMIO, BBISIBICHHE MPUUYMHHO-CICACTBEHHBIX CBS3EH — IS

M3yYeHHUs] CBOWCTB BEIIECTB M XUMHUECKHX pEaKIMi; €CTeCTBEHHO-HAayYyHbleé METOJbl IO3HAHUI —
Ha0II0IcHUE, HU3MEpPEHHE, MOJICIIMPOBAHUE, AKCTICPUMEHT (peanbHBIN " MBICJICHHBIN );
11) credosams npaBUIIaM TOJIB30BaHUsI XMMUYECKOW MOCYI0M U 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE
npaBUjaM OOpalleHHs] ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH II0 BBITOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB IO TOJIYYEHHIO U COOMpPAaHHIO ra3000pa3HBIX BEIIECTB (BOJOpOJA M KHUCIOpPOJa),
MIPUTOTOBIICHHIO PACTBOPOB C OMpPENCIEHHON MacCOBOW JOJIeH PacTBOPEHHOTO BEIECTBA; IJIAHUPOBATH M
MIPOBOJIUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB IIEJIIOUEH U KUCIOT C IIOMOIIIBIO



WHIUKATOPOB (JIakmyc, heHoadTaaenH, METHIIOPAHX U JIp. ).

9 KJIACC

1) packpvisams cmblc OCHOBHBIX XMMHUYECKUX MOHSATHIA: XUMHUYCCKUN DJIEMEHT, aTOM, MOJIEKYJa, MOH,
KAaTHOH, aHUOH, IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb
OKHCJICHUS, XMMHUYECKasi peakLus, XUMUYECKas CBs3b, TEIUIOBOM 3(PEKT peakluu, MOJIb, MOJISIPHBINH 00BEM,
pacTBOp; SJEKTPOIUTHI, HEIJICKTPOIUTHI, HIIEKTPOJIUTHYECKAsT TUCCOIMALUS, PEaKIUU HOHHOTO OOMEHa,
KaTaJn3aTtop, XHMMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMblE PEAKLMH, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEb, OKMCIEHUE U BOCCTAHOBIIEHUE, AJJIOTPOIHUS,
aM(OTEepHOCTh, XUMHUUYECKasl CBsI3b (KOBAJCHTHAs, MOHHAs, METAJJIMYecKas), KpUcTalIM4yeckas pelérka,
KOppO3Usi METAJUIOB, CIUIABbl; CKOPOCTh XHMMHUYECKOW DPEAKIMM, IPEIEIbHO JOMYCTHUMAas KOHLIEHTPALMs
(ITAK) BCIIECTBA;

2) unIOCmpuposams B3auMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUN (CM. 1. 1) ¥ PUMEHSTH 3TH MOHSITHUS
pu OIMCAaHUU BELICCTB U ux IIPEBPALICHU;

3) ucnonvzoeamv XUMHYECKYIO CUMBOJIHMKY Ul COCTABJICHUsI ()OPMYIT BEIIECTB ¥ YPABHEHHI XUMHYCCKHX
peaKuuii;

4) onpedensmb BaICHTHOCTh M CTEICHb OKHCIICHHUS XMMHUYECKHX JJIEMEHTOB B COCAMHECHHUSX Pa3IHYHOrO
COCTaBa; NMPUHAAJIEKHOCTh BELIECTB K ONpPEAEIEHHOMY KJacCcy COeIMHEHUH 1Mo (opMyiaM; BHJI XUMUYECKON
CBsI3U (KOBaJICHTHAs, MOHHAs, METAIJIMUECKas) B HEOPIraHWYECKUX COSIMHEHMSIX; 3aps]l MOHA 110 XUMHUYECKON
dopmyne; xapakTep cpenbl B BOJHBIX pPAacCTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THUIl KPHUCTAILTHYECKOU
peIETKH KOHKPETHOI'O BELICCTBA;

5) packpwieamos cmoicn Tlepuoauueckoro 3akona JI. M. MenesneeBa u 1eMOHCTPUPOBAThH €ro OHUMAHHUE:
OINUCHIBaTh M XapakTepu3oBaTh TabmuuHyto Qopmy Ilepuonmyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyuaTh MOHATUS «TJIaBHas noarpynna (A-rpymnma)» u «mobounas noarpynna (b-rpynma)», mansie u
OoJbLIIME EPHObI; COOTHOCUTH 0003HAUYEHUs!, KOTOPhle MMEIOTCS B IEPUOANYECKOM TabiuIle, ¢ YMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XHMMMUECKHUX D3JEMEHTOB (COCTaB W 3apsj sjapa, oOliee 4YHcio
9JIEKTPOHOB W pAacHpelesieHNe HUX IO 3JIEKTPOHHBIM CIIOSIM); OOBSCHATH OOIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COEJMHEHMH B Ipelenax MalbIX MEpPHOJOB U TJIABHBIX MOATPYMI C
y4€TOM CTpOECHUS ux aTOMOB;

6) rraccuguyuposams XUMUYECKUE DIIEMEHTHI; HEOPraHMUYECKHE BEIECTBA; XUMHUYECKHE peakiuu (Io
YHUCIY M COCTAaBY YYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIOBOMY 3(PQEKTY, MO0 U3MEHEHHUIO CTEleHeH
OKHCJIEHUS XUMHYECKHUX AIIEMEHTOB);

7) xapaxmepuzoeams (OMUCHIBATH) OOLIHE U CIIEHU(PHUYECKHE XUMUUECKHE CBOWCTBA MPOCTHIX M CIOKHBIX
BELIECTB, NOJTBEP)KJasi ONMCAHUE MPUMEpPAMH MOJIEKYJSPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX peakuuii;

8) cocmasnsimy ypaBHEHUS DIIEKTPOIUTUYECKOW THCCOLMAINU KUCIOT, INENIOYeH M COJICH; TOJIHBIE U
COKpalI€HHbIE YpaBHEHMsI pEaKIMi HOHHOro OOMEHa; YpaBHEHHsS peakiuil, MOATBEPKIA0IINX
CYLIECTBOBAHHE TE€HETHUUYECKON CBSI3U MEXIY BELIECTBAMU pa3IMYHBIX KJIACCOB;

9) packpwisame cyuHOCHb OKHCIATEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIUI MOCPEIACTBOM COCTABJICHUSI
ANEKTPOHHOTO OanaHca ITUX peakuuii;

10) mpoenosupoeéams CBOWCTBa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS;, BO3MOYKHOCTH MPOTCKAHUS
XUMHUYECKHUX IIpEeBpALICHUI B pa3IMYHbIX YCIIOBHUSIX;

11) ewiuucasime OTHOCUTEIBHYIO MOJICKYISIPHYIO W MOJSIPHYIO MAacChl BEIIECTB; MAacCCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa O (opMyJie COSIMHEHHs; MAaCCOBYIO JOJIIO BEILIECTBA B PAacTBOpE; MPOBOIUTH
pacu€Thl 1o YPaBHEHHUIO XUMHYECKON peaxkuuuy;

12) cnedosams mpaBuiIaM MOJIb30BaHUS XUMHUYECKOM TIOCYI0H 1 J1TaAOOpaTOPHBIM 000PYIOBAaHHEM, a TAKXKE
IpaBUIaM OOpALEHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMM I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa U YTIEKHUCIIOTO ra3a);

13) nposooums peaxiyu, TOATBEPKAAIONINE KAYSCTBEHHBIH COCTaB Pa3JIUYHBIX BEIIECTB: PAaClO3HABAThH
OIIBITHBIM TTyTEM XJIOpUI-, OpOMU-, HOAMI-, KapOoHaT-, hocdar-, cuimkar-, cyabdar-, TUAPOKCHI-HOHBI,
KaTUOHBI aMMOHUSA 1 HOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIXUC B BOJAHBIX paCTBOPAX HECOPTaHNUICCKUX

BEIIECTB;
14) npumensime OCHOBHBIC OIEPAIMM MBICIUTCIBLHON JCSITEIBHOCTH — aHAIW3 M CHHTE3, CpaBHCHHE,
00001IIeHNe, CHCTEeMAaTU3alUI0, BBISIBIICHUE MPUYUHHO-CIICCTBCHHBIX CBS3eM — JUIsl U3YYCHHUS CBOWCTB

BEIIECTB U XUMHUYECKUX PEAKIM; eCTECTBEHHO-HAyYHbIE METOJIbl T03HAHUS — HAOJIOJCHUE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC

TEMATHYECKOE IIVIAHUPOBAHUE

Ne HanMeHoBaHue pa3/IesioB U TEM ITPOrPaMMBI Komuaec | Dnexrponnsie (1udpoBbic) 00pa3oBaTeIbHBIC PECYPChI
/o TBO
4acoB
Pasnen 1. IlepBoHavyaibHble XUMUYECKHE TIOHATHS
1.1. | Xumus — BakHas 00J1aCTh €CTECTBO3HAHMS M TPAKTHYECKOMN JEATEIBHOCTH | D http//him.Iseptcmber.ru
YeJI0BeKa
1.2. |BemmecTBa 1 XUMHYECKUE PEAKIIUH 16 http//mendeleev.Jino-net.ru
Htoro no pazneny 21
Baxuelime npeacTaBUTeN I HEOPraHUYECKUX BEILIECTB
2.1. | Bosnyx. Kucnopoa. ITonsitue 06 okcuaax 5 http//him.Iseptcmber.ru
2.2. |Bomopop. 3 http://pouchu.ru/
IToHsATHE O KUCITOTAX U COJSIX
2.3. |Boga. PactBopsl. [ToHsiTHE 00 OCHOBAHHUSIX 8 http://himege.ru/
2.4. | KonuuecTBeHHBIC OTHOILICHUS B XUMUHU 5 http://college.ru/himiya/
2.5. | OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COEAMHEHUI 12 http://college.ru/himiya/
Hroro no paszneny 33

Paznen 3. Ilepuoanueckuii 3akoH u [leproanyeckas cucreMa XUMHYECKUX
anemenToB 1. 1. Menaeneera.

CTpOeHI/Ie aTOMOB. XUMH4eckad cBA3b. OKUCIUTEILHO- BOCCTAHOBUTEIbHBIE
peakImmn




3.1. |Tlepuoanyeckuii 3akoH u [Teproandeckast CHCTEMa XMMUIECKUX 7 http//him.lseptcmber.ru
3JICMEHTOB
. . MenneneeBa. CtpoeHne aToma
3.2. | Xumunueckas cBs3b. OKHCIHUTEILHO-BOCCTAHOBUTEBHbIE PEAKIMH 7 http://himege.ru/
Nroro no pazneny: 14
68
9 KJIACC
Ne HanMeHoBaHue pa3iesioB U TEM ITPOrPaMMbI Komnuuec | Dnexrponnbie (1udpoBbie) 00pa3oBaTeIbHbIC PECyPChI
m/n TBO
4acoB
Paznen 1. BemecTBo 1 xMMu4eckue peakium
1.1. |IloBTOpeHwue u yriaybieHHe 3HAHMI OCHOBHBIX Pa3jesioB Kypca 8 kiacca 5 http://school- collection.edu.ru/
1.2. | OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIHIA 4 http://school- collection.edu.ru/
1.3. | DiexTponuTHUECKas AUCCOIHAIMA. XUMHUIECKHUE PEAKIIUH B PaCTBOPax 10 http://school- collection.edu.ru/
Uroro mo pazzaeny 19
Paznen 2. Hemeranibl v uX coelMHEHUS
2.1. | OOmas xapakTepucTika XuMudeckux dneMenToB VIIA-rpymmsl. ['anorens: 6 https://resh.edu.ru/
http://school- collection.edu.ru/
http://www.periodictable.ru/
2.2. | O0mas xapakTeprcTuKa XuMHIeckux d5ieMeHToB VIA-rpymmel. Cepa u eé 7 https://resh.edu.ru/
COEIMHEeHHUS http://school- collection.edu.ru/
http://www.periodictable.ru/




2.3. | O61mast XapaKTeprCTHKAa XUMUIECKHUX 31eMeHToB VA-Tpymisl. A3or, hochop u |8 https://resh.edu.ru/
UX COCIUHECHUS http://school- collection.edu.ru/
http://www.periodictable.ru/
2 4. [O06mas xapakTepucTHKa XUMUUYECKHX 21eMeHTOB |V A-rpynnsl. Yriaepon u 10 https://resh.edu.ru/
KPEMHUH ¥ HX COC/IMHCHHS http://school- collection.edu.ru/
http://www.periodictable.ru/
Hrtoro no pazneny 31
Pasgen 3. MeTaiiel ¥ UX COeTUHEHUS
3.1. | O06ue cBOMCTBA METAIIIOB https://resh.edu.ru/
http://school- collection.edu.ru/
http://www.periodictable.ru/
3.2. | Baxuelimme MeTajuibl U UX COCIUHECHUS https://resh.edu.ru/
http://school- collection.edu.ru/
http://www.periodictable.ru/
Hroro no pazueny: 15
Paznen 4. Xumus u okpyxkaromas cpeaa
4.1. |BemecTBa 1 MaTepHabl B )KU3HH YEIOBEKA 3 https://resh.edu.ru/
http://school- collection.edu.ru/
http://www.periodictable.ru/
HWroro no pazaeny: 3
PezepBHOE Bpems 0
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE
IINIAHUPOBAHUE
8 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO
yacoB

[Ipenmer xumuu. BemecTsa u ux CBOMCTBA.

MGTOI[I)I II03HaHUA B XUMUHU

Ilpakmuueckan paboma

Nel. [lpaBuiia TeXHUKH 0€30aCHOCTH IpU pabOTe B XUMUYECKOM

kabuHere. O3HAKOMIICHHUE C JTA0OPATOPHBIM
000py/TOBaHUEM.

YucTtele BelecTBa U CMECH. Crioco0bl pasaciiCHuA cMmecelt

Ilpakmuueckasa padoma Ne 2. OuncTKka 3arpsa3HEHHON
MIOBAPEHHOM COJIH.

duznueckue n
XMMHYECKHE SIBJICHUS . XUMUUYECKUE PEAKIUU.

ATOMEI 1 MOJICKYJIbI, HOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSL.

Kpucramnmueckue pemerku.

[IpocTeie U Crn0XKHbBIE
BelllecTBa. XUMHWYECKUI DJIEMEHT.

10.

3Haku

XHMHYECKHX 31eMeHTOB. OTHOCUTEIbHAS aTOMHAas Macca.

11.

3aKOH ITOCTOSHCTBA COCTaBa BEIIIECTB

12.

Xumuueckue GOpMyIIbI.

OTHOcHTENbHASI MOJIEKYJISIPHASI Macca.

13.

MaccoBast 1011 XUMHYECKOT0 JIEMEHTa B COCAUMHCHUU.

14.

BanenTHOCTh XMMHYECKHX 3J€MEHTOB. OnipeeneHue
BaJICHTHOCTH JIEMEHTOB 10 opMynaM OMHAPHBIX
COEIUHEHU.

15.

CocraBiieHHe XUMUYECKHX
dbopmyn GMHAPHBIX
COCTMHEHUH 10 BaJICHTHOCTH.

16.

ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.




17.

3aKOH COXpaHEHHUsI MaCChl BEIIECTB.

18. XUMHUYECKUE YpaBHEHMUSI.
19. THUIIBI XUMHUYECKUX PEAKLINI
20. [ToBTrOopenue u o6o0menue mno reme «llepBoHayanbHbIe
XUMHYECKHUE MTOHSITHI
21. Konmponvnaa paooma Nel no teme: «llepBoHayaibHble
XUMHUYECKHUE MOHITUSD.
22. Kucnopon, ero odmas xapakTepucTuka u
HaXOXXJICHHUE B TIPUPOJIC.
[Tonydenue kuciaopojia u ero pusnveckre CBONCTBA
23. XuMudeckue cBorcTBa kuciaopoaa. OKCUbL.
[Tpumenenue. KpyroBopot kucinopoaa B mpupoze.
24, Ilpakmuueckasn paboma
No3, TlomyueHue u CBOKMCTBA KUCIIOPO/A.
25. O30H. AJIOTpOMNHS KUCTIOpOaa
26. Bosmyx u ero coctaB. 3ammra aTMOc(hepHOT0 BO3IyXa OT
3arps3HeHusl.
217. Bomopon, ero o0mias xapakTepucTuka 1 HaXOXJICHHE B
npupoje. [Tonydenue Bojopoja u ero usnyeckre CBOMCTRA.
28. Xumunyeckue cBoiicTBa Bogopoaa. [Ipumenenue.
29. Ilpakmuueckan paboma Ned.
«[Tomyuenue Bo1opo/ia ¥ UCCIIEOBAaHUE €T0 CBOUCTBY
30. Bopa. Meto/b! onpeienieHnst CocTaBa BOJbl - aHAIN3 U
cunre3. Bona B npupojie u
CrocOOBI €€ OUMCTKHU. AdpaIusi BOJbI.
31. dusnueckue U XUMUYECKHUe CBOMCTBA BOAbI. [IprMeHeHe BObI.
32. Boma — pactBopurens. PactBopbl. HackIieHHBIC M HEHACHITIICHHBIC
pacTBopbl. PacTBOpHMOCTP BENIECTB B BOJIE.
33. MaccoBasi 101151 paCTBOPEHHOT'O BEIIIECTBA.
34. P
elIeHHE PACYETHBIX 3a/1a4
«Haxox1eHne MaccoBO 10711 PaCTBOPEHHOTO BEILIECTBA B
pacTtBope. Briunciienrne Macchl paCTBOPEHHOT'O BEIIECTBA U BOJIBI
JUIS IPUTOTOBJICHUSI PAacTBOPA ONpPEAEICHHON KOHIEHTPALIUN
35. Ilpakmuueckas padoma Ne5. [1purotoBieHrue pacTBOPOB COeH

C OIPEACIICHHON MacCOBOM 10JI€H paCTBOPEHHOT'O BEILIECTBA




36.

[ToBTOpenue u 0606menue no remam «Kuciaopon»,«Bogopoa»,
«Bopa. PactBopbD».

37. Konmponvnaa paooma Ne2 no temam: «Kucinopon»,
«Bonopony, «Boxa. PactBopbl».

38. Mounb — eauHMIIA KOJIMUECTBA BeliecTBa. MossipHas macca.

39. Boruncnenus mo XuMHUYECKUM ypaBHEHUSIM.

40. 3akoH ABoraapo. MosspHbIid 00beM ra3oB.

41. OTHOCHUTENBHAS TUIOTHOCTH Ta30B

42. OO0beMHbIe OTHOILIEHUS Ta30B IPU XUMHUECKHUX PEaKIIHIX

43, Oxcunpl: knaccudukaiys, HOMEHKIIATypa, CBOMCTBA,
MOJTyYCHUE, MPUMECHECHHE.

44, Tuppoxcuabl. OcHOBaHUS: KiIaccH(PUKAIUs, HOMEHKIIATYpa,
MOJIyYeHHE.

45. XUMUYECKUE CBOMCTBA OCHOBaHUH. Peakiiysi HeHTpanu3aiuu.
Oxpacka UHAUKATOPOB B IIEJIOYHOM U HEUTpPaJIbHOU Cpelax.
[IpumeHeHne OCHOBaHUM.

46. AMpoTepHbIe OKCUIBI U TUIPOKCUIBL.

47. Kucnotsl. CocraB. Knaccudukanus. Homenknarypa. [Tonydenne
KHCJIOT.

48. XUMHYECKUE CBOMCTBA KUCIIOT

49. Comnu. Knaccuduxkanus. Homenknatypa. CriocoObl modydeHHs
coJIer

50. CaoticTBa coneit

51. ['eneTnveckas CBSI3b MEKIy OCHOBHBIMH KJIacCaMu
HEOPTaHWYECKUX COCTUHEHMIA

52. Ilpakmuueckaa paboma
No6. Pemienne sKkcriepuMeHTANBHBIX 3a/1a4 110 TeMe «OCHOBHBIE
KJIACChI HEOPTAHUYECKUX COSTMHEHU»

53. [ToBTOpenune u 06061eHNE IO TeMe «BaxHeilmre Kiaccol
HEOPTaHMYECKUX COSAMHECHUI»

54, Konmponvnasa padoma Ne3 1o teme: «OCHOBHBIE KJIacChl
HEOPraHMYECKUX COCAUHEHUI.

55. Knaccudukanusa xumuueckux 3emMeHToB. [Tonstue o
Tpynmax CXOIHBIX SJIEMEHTOB.

56. [Tepnonnueckuii 3akon /1. 1. Menneneena.




S7.

[lepuoanueckas Tabinia XUMHUYECKUX 3JIEMEHTOB (KOPOTKast 1
¢dopma): A- u b-rpynmnsl, nepromsl.
58. CrpoeHnue aToma. 1
59. PacrosnoxeHne 3IeKTPOHOB [0 SHEPreTHICCKUM YPOBHSIM. 1
CoBpemenHas HopMyIHpOBKa NEPUOANUECKOTO 3aKOHA
60. 3HayeHne nepuornIecKoro 3akona. Hayunsie nocrmwxenus /. 1. 1
Meunpeneena
61. [ToBTOpenue u 0606menue no teme: [lepuoauyeckuii 3aKoH u 1
IIEpUOANYECKas CUCTEMA XUMUYECKuX 311eMeHToB 1. M. Menneneena.
CtpoeHue aToma.
62. DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB 1
63. KoBanenTtnas cBs3b. [lonsipHas 1 HenossipHasi KOBaJCHTHBIE CBSI3U 1
64. HNonnas cs3b 1
65. BanentHocTs u crenens okucienus. [IpaBuna onpeneneHus 1
CTENIEHEH OKHCIICHUS YJIEMEHTOB
66. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHH 1
67. [ToBTOpenue u 06061eHue o Teme: «CTpOeHHE BEIECTB. 1
XHUMHYECKasi CBA3b»
68. Konmponvnas paboma Ne4 o remam: «llepuoanueckuit 1
3aKOH M MEepUOIMYecKas cucTeMa XUMHUYecKux snemenToB /1. 1.
MenneneeBa. Ctpoenue atoma. CTpoeHHE BEUIECTB. XUMUUECKast
CBSI3b»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
9 KJIACC
Ne Tema ypoxa KoanuecTBo
n/n 4acoB
1 Huctpykrax nmo T.b. Knaccudukamms 1 HOMeHKIaTypa HEOPraHUIECKUX 1
BelIecTB (MeXAyHapoAHAas U TPUBUAIIbHAS)
2 XUMHUECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM Kiaccam 1
HEOPTraHNYECKUX COCTMHEHUH, UX TeHETUYeCKas CBSI3b
3 [lepuoanueckuii 3akoH u Ilepuonuueckas cucremMa XUMHUYECKHX 1
piiemeHToB [[.1. MenneneeBa. CTpoeHue aroma
4 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XHMHUYECKUX DJIEMEHTOB 1

MCPBLIX TpéX nepuoaoB, Kalud, KaJlbllud HW HX COCIUHEHHI B
COOTBETCTBHH C IIOJIOXKCHHEM B HCpHOI[PI‘ICCKOﬁ CUCTEME U CTPOCHUEM
ATOMOB




CTpOCHI/Ie BCIICCTBA. BUbI XUMHYECKOM CBSI3U. THIIBI KpUCTATNINYCCKUX
PEIIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT THUIA KPUCTAIUIMYECKOM
pemeTKn

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ 110 pa3JIMYHbIM IIPpU3HAKaAM

[loHsiTHE O CKOPOCTM XMMMYECKUX peakuui. PakTopsl, BIUAIOIIME HA
CKOPOCTb XUMHUYECKOW PEaKLUU

XHUMHUYECKOE PAaBHOBCCHUC U YCJIIOBHA €TI0 CMCIUICHUA

OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMU  (DJIEKTPOHHBIH]
oamanc OBP)

SJIGKTpOJ'II/ITBI u HCOJICKTPOJIUTLI. TeOpI/IH SHGKTpOHI/ITH‘leCKOﬁ

10.

TUCCOLMAIUU

11, Hucconmanus KUCIOT, MeIoYei U CoJell B BOAHBIX pacTBOpax

12. |Crenens nuccoumanuu. CUNbHBIC U CIIA0BIE DIEKTPOIHUTHL

13, [Peakuuu oOMeHa MEX/y pacTBOPaMH JIEKTPOINUTOB

14, |[XUMHYECKHE CBOWCTBAa KHCIIOT, OCHOBAaHHH M COJCH B CBETE
MpeICTaBICHUN 00 AJIEKTPOIUTUIECKON Auccoalun

15. [['mapomus comuei

16. |[loHsTHE O KAYECTBEHHBIX PEAKIUSIX HA KATHOHBI U aHHOHBI

17. IMMP Ne 1. Pemenue 53KCOEpUMEHTANBHBIX 3aJa4 IO  TEME
«QueKTposnTudeckas nucconnanus». Mucrpykrax o Th

18, [PemreHne 3a1ad 10 Teme: « JMEKTPOIUTHICCKAs AUCCOLHALIHSD)

19, [KoHrtposnbHas paboTa 10 Teme «DNEKTPOIMTHIECKAs AUCCOLUALMS.
XUMHUYECKUE PEAKIIMU B PACTBOPAX»

o0. |OOuias xapakrepuctuka rajgoreHoB. Ctpoenue ux aroMoB. CTpoeHue
(du3nyecKkue CBOWCTBA MPOCTHIX BEIIECTB TaJIOT€HOB. XHUMHUYECKUE
CBOICTBa Ha IpUMeEpE XJIopa

21 [Xuoposomopon. CoisiHas KHCIOTa, XUMHYIECKHE CBOMCTBA, MOJYYEHHE,
npuMeHeHne. KauecTBeHHas peakius Ha XJI0pUA-HOHBI

oo |OHU3KONOrHYECKOe JEHCTBHE XJIOpa M XJIOPOBOJOPOAA HA OPraHU3M
yesnoBeka. BaxxHeiure XI0puapl U UX HaX0XKACHUE B IPUPOJIE

o3 |IP Ne 2. IlomydeHne CONSIHOW KHCJIOTHI, HM3y4eHHE €€ CBOWCTB.
MuctpykTax no Th

o4 |PelueHne 3a/1a4 HAa BBIYMCIICHHS 0 YPABHEHUSM XMMUYECKHX PEAKIIUH,
€CIIM OJIMH PEareHT J1aH B U30bITKE

o5 [PemeHne 3aau Ha BBIYMCIICHHUS 110 YPABHEHMAM XUMHYECKHX PEaKIHii,
€CII OJIMH PEareHT JaH B U30bITKE

06. |OOw@as xapakrepucruka snemeHtoB VI A-rpymmel.  Crpoenue u

(u3nUecKre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAA U CEPHI.

27.

CepoBoniopoi, cTpoeHHe, GU3NIECKHUEe U XUMUYECKHE CBOMCTBA




OKCI/I[[BI CCPbI KaK MPCACTABUTCIN KUCIOTHBIX OKCHUIOB. CCpHI/ICTaH

28.

KHCIIOTa

o9 [CepHast Kuci0Ta, PU3MYCCKUE U XMMUYECKHE CBOWCTBA, IPUMEHCHHUE.
Comnu cepHOU KHUCIIOTHI.

30, |[XMMHYECKHE PEaKUMd IPOMBILUICHHOIO Crocoda MONyYeHHsI CepHOM
KUCHO0ThL. HaxoxeHnue cepbl U €€ COEIMHEHNUI B IPUPOJIE. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolled Cpebl COCJUHEHUSIMHU Cepbl, CIOCOOBI €ro
[IpEIOTBPALICHUS

31 [PemieHue 3ama4 Ha HAXOXIACHHE MAcCOBOM [OJM BBIXOAA MPOIYKTA
peakuuu

32 [KonTpoubnas padora «VI A-rpymma»

33, [OOmast  xapakrepucruka — onemeHrtoB V. A-rpymmel.  A3or,
pacrpocTpaHeHHe B Npupoje, (pusnueckue M XHMHYECKHE CBOMCTBA.
Kpyroeopor a3ora B npupoJie.

34, AMMHaK: CBOMCTBA IMOJy4YCHHE, IPHUMCHCHHC

35. [[IP Ne3. ITonydenne aMmmuaka 1 H3y4CHHE €ro CBOMCTB. MIHCTpyKTax 1Mo
Th

36. |Comn ammoHust. KaueCTBeHHAs peaKiiys Ha HOH aMMOHHS

37, |AsoTHas kucnora. OKHCIUTENBHBIC CBOMCTBA a30THOM  KHCIIOTHL
Hutparsl

3g. |Pocdop: aoTponus, CBOKCTBA, IPUMEHEHHE

39. [Oxenn pocdopa (V). OprodpochopHas Kucnora u ee Coiu

40, [MIcmonp3oBaHHEe HHUTPATOB, COJEH aMMOHMsS, (OCHATOB B KavecTBE
MUHEPaJIbHBIX Y100pEHUH.

41 |[Yruepox, amiorpornHble MOAMGUKAUMH, PACIPOCTPAHCHHE B MPHUPOJE,
(u3nUeckrue U XMMUYECKHE CBOMCTBA.

42 Oxcumsl  yriepona, uX —(QU3MYECKHE W XHMHYECKHE CBOWCTBA,
(u3noIoruuecKkoe JeHCTBHE HA JKUBbIE OPraHU3Mbl, MOJY4YEHHE U
MpUMEHEHUE.

43, 'YronbHas KUCIOTA U €€ COoJH, UX (PU3NYECKHe U XMMHYECKUE CBOMCTRA,
[OJIyYEHUE U IPUMEHEHHE.

44 TP Ned. Ilomydenwe yrmekucnoro rasa. KadecTBeHHas peakuus Ha
kapOoHar-uoH. MucTpykTax no Th

45. |[lepBoHavanbHBIC TMOHATHS 00 OPraHAYECKHX BELIECTBAX Kak o
COEMHEHUSIX yIiIepoaa: 0COOEHHOCTH COCTaBa U CTPOCHUS

46. [|[loHATHE O OHOIOrMYECKNM BAKHBIX BEIIECTBAX: OKUpax, Oeskax,
YTJIeBOIaX.

47 |[Kpemuui, ero ¢usnyeckue W XUMHYECKHE CBOWCTBA, MOIyYCHHE H
[IPUMEHEHHE B DJICKTPOHHUKE.

48, |CHiMKaThl, UX HCIONB30BaHHE B OBITY, MEIULHMHE, HPOMBILIICHHOCTH.

Baxwneiimue crTpouTtenbHble Martepuanbl. [IpoGiembl  6e30macHOro

MCIT0JIb30BAHHNA CTPOUTCIIBHBIX MaTCpHUajioB B HOBCCI[HCBHOﬁ KHN3HHU




IIP Ne S. PemieHue sKCriepuMEHTalIbHBIX 3a7ad 1o TeMe «BaxHeinmme

. HEMeTaJulbl U uX coequHeHus». Muctpykrax no Th !

50. [KoHTpoibHas pabora mo Tteme «BaxHeine HEMETabl W HUX 1
COECIUHEHUS

51. [OOwas XapaKTEepUCTUKA METaJIOB. Crpoenue METaJUIOB. 1
MeTtannuueckast CBsI3b U METAJUIMUECKAsl KPUCTAIIIINYECKAsl peIIETKa

52 [JVMICKTPOXMUMHYCCKUN DSl HANpPsDKCHUH MerawioB. Dusnyeckue o 1
XUMHYECKHE CBOMCTBA METAIIIOB

53, (OO1me cocoOb! Oy IeHHs] METAILIOB 1

54, [[IOHATHE O KOPPO3MM METAIOB M OCHOBHBIC CIIOCOOBI 3allUTHI OT 1
KOPPO3UH

55, |Cruiasbl (CTaib, 4yryH, OpoH3a QIOpAIOMUHHUI), UX IPUMEHEHHE B OBITY| 1
Y TIPOMBILLIEHHOCTH

5. |Llemounbie Meramnbl. PuU3MYECKUE M XUMHYECKHE CBOWCTBA (HA| 1
npuMmepe HaTpust U Kanus). OKCHIbl M TMIPOKCHUJIBI HATpUs M Kajusl.
[ [puMeHeHre MeNOYHBIX METAIOB U UX COCIMHEHUM

57. [[lenoyHo3eMeNbHBIE METAUIBI MarHuid W KaJbluid. DU3HUECKUE WU 1
XUMHUYECKHE CBOICTBa. BakHeine coelvHEHUs Kanblus (OKCH],
TUIPOKCHI, COJIH)

5g, [PelieHHe 3axad HA BBIYHCICHUS 110 YPABHCHHSIM XHMUYECKUX PEaKLUi, 1
€CJIi OJIMH W3 pPEareHTOB JaH B HM30BITKE WM COACPKHUT IMPUMECH;
MacCOBOM J0JIM BBIX0JIA POAYKTA PEAKIIMH

59, PKEctkocte BOabl M crmocoObl €€ ycTpaHeHHs. Beraucnenus 1o 1
YPaBHEHHSAM XUMHUYECKUX PEAKIMH, €CIIM OJUH U3 PEarcHTOB JaH B BUJE
BOJHOT'O pacTBOpa C M3BECTHOW MACCOBOM JOJIEN

60. [P Ne6. XK&crkocts Boabl 1 MeTOABI €€ ycTpaHeHust. MucTpykrax o Th 1

61. (AmomuHui. OU3NYECKHE W XHMHYCCKHE CBOWCTBA. AMQOTEpHbIC 1
CBOICTBA OKCHJA U THAPOKCUAA

62. [Kemeso. Ousnueckue n XUMUYECKHE CBOMCTBA 1

63. Oxcunsl, runpokeuast u comu xenesa(ll) u xenesa(lll) 1

g4. [P Ne7. PenieHue sKCHEPHMEHTAIBHBIX 3a1ad M0 Teme «BaxHeiine 1
METaJuIbl U UX coequHenus». MucTpykrax o Th

65. [HTOroBasi KOHTPO/IbHAsI padoTa 1

66. [[lOBBIC MaTepuainbl ¥ TEXHONOrWH. BemectBa u Marepuansl B 1
MOBCEIHEBHON JKM3HM UEIOBEKa. XUMHS M 370poBbe. bezomacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUECKUX peaklUi B OBITY

67. [[IpMpOJHBIE HCTOYHUKH YIIIEBOAOPOIOB, TIPOAYKThI HX MEPEPAOOTKH, UX 1
POJIb B OBITY U IPOMBILUIEHHOCTH

68, |OCHOBBI OKOJIOTHYCCKOW IPAMOTHOCTH. XHMHYECKOE 3arps3HCHHE 1

OKPYKarOLIEe Cpeabl, MPEIeIbHO IOMYCTUMAasi KOHUEHTpALMs BEIIECTB

(ITIK). Ponb XuMuM B peIeHUH SKOJOTHUECKUX MPOoOIeM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

8 KJIACC

Xumus 8 xinacc. ba3oseiit ypoBenb. YueOHuk. YMK "Xumus. ['adpuensu O.C. (8-9)".
9 KJIACC

Xumus 9 kimacc. ba3osbiit yposeb. Yueouuk. YMK "Xumus. ['adpuensu O.C. (8-9)".
METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

8 KUIACC
[Toypounsie pa3paboTku mo xumuu. 8 kinacc. Tpoery6osa H.I1.

Xumus. 8 knacc. [Toypounsie pazpabotku k YMK O.C.I'abpuensina. Scrpedosa O.H.

9 KJIACC

Xumus. 9 knacc. Iloypounsle mians! k yueOnukam ['abpuensu O.C., Pyasutuc I'.E. M.1O.
I'opkoBenko

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

. Poccuiickas anekrpoHHas mkona. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xxu3sby - https://hij.ru/

. IlTonbopka nuteparypsl o xumui - http://c-books.narod.ru/

. Kypuan " 1 cenrsops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. CoopHuK cTaTeil 0 XUMHYECKHX JJIEMEHTAaX, HILUTFOCTPUPOBAHHBIN OMHCAHUEM
aKcnepuMeHToB. -http://www.periodictable.ru

N N R W=

9 KJIACC

1. Poccuiickas snektponHas mkodia. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xxu3sby - https://hij.ru/

4. TTogbopka nuTepaTypsl o xumuu - http://c-books.narod.ru/
5. XKypnan " 1 centsiops" - https://1sept.ru/

6. Uudoypox - https://iu.ru/video-lessons


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%AF%D1%81%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%20%D0%9E%D0%BB%D1%8C%D0%B3%D0%B0%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1

7. COOpHUK cTaTeil 0 XMMMUYECKUX 3JIEMEHTaX, WITIOCTPUPOBAHHBINA OMMCAHUEM DKCIIEPUMEHTOB. -
http://www.periodictable.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

YUYEBHOE OBOPYJIOBAHHUE
HabGop mocyns! Ajis peakTUBOB;

HaGop nmocyzapl n nmpuHauIS;KHOCTEH U1 pabOTHI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB;
Habop npunHaiexxnoctel 1yt MOHTaXa MPOCTEHIINX TPUOOPOB 10 XUMHUU;
Habop nocyap! u npuHaIe)KHOCTEH U3 MTPOoNHiIeHa (MUKPOIabopaTopHs);
KoMrutekT Kostd 1eMOHCTPaIlHOHHBIX;

3aXKUM BUHTOBOM;

Jlo3upyromee yCTpoHCTBO (MEXaHIMIECKOE);

KommuiekT n3nenwmii u3 kepamuki, papdopa u dasHca;

KoMmiekT MepHBIX IUIMHAPOB TIIACTHKOBBIX;

KoMIuTeKT MEepHBIX IMINHAPOB CTEKIISTHHBIX;

KoMImiekT BOpOHOK CTEKIISIHHBIX;

KoMImIekT muneToK;

KoMIUTeKT cTakaHOB IIACTHKOBBIX/CTEKIISTHHBIX;

KoMIiekT cTakaHOB XUMHYECKUX MEPHBIX;

KOMIUTEKT CTYIOK ¢ IEeCTHKAMH;

Ha6op mmareneii;

Ha6op nunI1eTOB;

Habop uamex Ilerpu;

TpyOka cTekJsIHHAS;

Yamra KpucTaJUIM3aMOHHAS;

[Iunuet TUreNnbHBIE;

HaGop ckIISIHOK 1151 pacTBOPOB PEaKTHUBOB;

[Tanoyka cTexIsIHHAS;

taTuB ans mpoOUpoK;

KommnexT epiieii At MbIThS J1aOOPAaTOPHO MOCYIIBI;

Crynka ¢apdopoBas C IECTUKOM;

Turens;

Yamieuka 1 BBIIIApUBAHUS;

HaGop anst MosienmpoBanust CTPOSHHS OPTaHHYECKUX BELIECTB

KoMmiiekT XuMU4ecKnuX peakTHBOB.



