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IHHOACHUTEJBHASA 3AIINCKA

Paboyas mporpamma 1o XUMuM Jyist 00y4qaroImuxcs 8 Ki1accoB cocTaBIeHa Ha OCHOBe TpeOoBaHUH K
pe3yibpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeNIbHON MPOTrpaMMbl OCHOBHOTO O0IIEro 00pazoBaHus,
npeacTaBieHHbIX B DeeparbHOM TOCy1apCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE OCHOBHOTO OOIIEro
oOpa3oBaHusl, ¢ yUETOM pacrpeleIEHHBIX MO KJIacCaM IPOBEPSEMBIX TPEOOBAHHUH K PE3yJbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHMs U DJIEMEHTOB CO/ICPIKaHUs,
MIPEICTABJICHHBIX B Y HUBEPCATBHOM KOJIU(PHUKATOPE TI0 XUMHUH, a TAK)KE Ha ocHOBe [IprmepHOit
MPOrPaMMBI BOCIIUTAHUS O0yJAIOIIMXCS TPU MOJTYYEHUH OCHOBHOTO 001Iero oOpa3oBaHus U ¢ Y4ETOM
Konnenmuu npenoiaBanus yaeOHOTO npeamera « XUMHUs» B 00pa3oBaTelIbHBIX Opranu3anusax Poccuiickoit
denepanuu, peaau3yonux 0CHOBHBIC 00IIe00pa3oBarenbHble mporpammel (yTB. Pemennem Komnerun
Munnpocserienus Poccun, mporokoi ot 03.12.2019 N ITK-4BH).

C 2023-2024 y4ebHoro roga Ha 6a3e MBOY «Kapnosckas COLL» naunHaeT cBo€ pyHKIIMOHUPOBAHUE IICHTP
«Touka Pocra». Ha 6a3e nenrpa «Touka pocra» obecrnieunBaeTcsi peanusanus oOpa3oBaTeIbHbIX IPOrpaMm
€CTECTBEHHOHAY4YHOM U TEXHOJOTUYECKOW HalpaBiIeHHOCTEH, pa3pabOTaHHbBIX B COOTBETCTBHUH C
TpeOOBaHUAMU 3aKOHO/IAaTENILCTBA B cepe 00pa3oBaHMs U C yueToM pekoMeHaanuil denepaabHOro onepaTopa
y4eOHOTO mpenMeTa « XUMHUSI».

OOpa3oBarenbHas MporpaMma Mo3BoJISIET HHTETPUPOBATH PeaTN3yeMbIe 371e€Ch IOIXO0/bI, CTPYKTYPY H
coJiepKaHue TP OpraHu3anun o0ydenus xuMun B 8-9 kiaccax, BEICTPOEHHOM Ha 0a3e J1000ro0 U3 TOCTYITHBIX
ydaeOHo — meroandeckux komiuiekcoB (YMK). st noBsimeHus 3pGpEeKTHBHOCTH €CTECTBEHHOHAYYHOT'O
o0pa3oBaHMsl HA YpOKax XMMHUU OyJeT UCIOJIb30BaHa MaTepHAIbHO — TEXHUYECKas 0a3a LeHTpa, KoTopast
SIBJIIETCS. UHHOBALIMOHHON U BBICOKOTEXHOJIOTMYHOM.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJJMETA «XUMUS»

Bknan yue6Horo npeamera «Xumus» B JOCTHXKEHHE 11€1ei OCHOBHOTO 00111ero o0pa3oBaHus 00yCIOBIEH
BO MHOTOM 3HA4Y€HMEM XMMHUYECKOW HAyKH B II03HAHUU 3aKOHOB IIPUPOBI, B PA3BUTUHU NTPOU3BOIUTENBHBIX
CHJI OOILIECTBA U CO3JJaHUU HOBOI 0a3bl MaTepHaIbHOU KYIbTYPHI.

XUMUSI Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHHIE Ha Bce 00IaCTH
YeJI0BEUECKOro CYIIECTBOBAHMS, 3aajla HOBOE BUJICHUE MUPA, CTajla HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJAbTYpbl, HEOOXOIUMBIM YCIOBHEM KU3HU OOLIECTBA: 3HAHUE XUMUU CIIYXKUT OCHOBOU ISt
(bopMUpOBaHUST MUPOBO33PEHHSI YETIOBEKA, €ro MpeICTaBIeHUI 0 MaTepuaIbHOM €IMHCTBE MHUPA; BAXKHYIO
POJIb UTrparoT GOopMUpPYEMblEe XUMUEHN MPECTABICHUS O B3aUMOIIPEBPAILIEHUAX SHEPTUU U 00 3BOJIOIHUH
BEIIIECTB B MPUPO/JIE; COBPEMEHHAs XMMHUS HalpaBlieHa Ha pelIeHue rI00aabHbIX TPOOIeM YCTOMYMBOTO
Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUILIEBOM U AKOJIOTUYECKON 6€30IacHOCTH, MpodiieM
3paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroiiero 3Ha4eHUsI XMMUHU B )KH3HU OOIIECTBA CYIIECTBEHHO OBBICHIIACH POJIh
XMUMHUYECKOTO 0Opa3oBaHusl. B miaHe conuanm3ainuu OHO SIBISIETCS OJHUM U3 YCIOBUHM (POPMUPOBAHHUS
WHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YeTIOBEKY XUMUYECKHE 3HAHUS HEOOXOAUMBI JIJ1s1 IPUOOpETeHUS OOLIEKYIBTYPHOTO
YPOBHS, TIO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO y4acCTBOBATh B MHOTOOOpa3HOH
KHU3HU OOIIECTBA, A1 OCO3HAHUS BAXXHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 3I0POBBIO H 3I0POBBIO
IPYTuX, K OKpyxKarouieil npupoaHoi cpee, sl TpaMOTHOTO MOBEACHHUSI IPU HCTIOIb30BAHUH Pa3TMUHBIX
MaTepuaioB U XUMUYECKUX BELIECTB B IOBCETHEBHOM JKU3HH.

Xummueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE SIBJIETCS] 0a30BBIM MO OTHOLIICHUIO K CUCTEME OOIIEro
XUMHUYECKOro o0pazoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO PEaIU3yeT NPUCYIIHE 001IeMy
XMMHUYECKOMY 00pa30BaHUIO KIFOUEBbIE IEHHOCTH, KOTOPbIE OTPaXKaloT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE U



MH/IMBUAYaTbHBIE TOTPEOHOCTH. DTHM OTIPEACISIETCS CYIIHOCTD 00Iel cTpareruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHs 00OyUarOIUXCs CPEACTBAMU ydeOHOTO IpeaMeTa «XUMUSI».

N3yuenue npeamera: 1) cnocoOCTByeT peain3aliii BO3MOKHOCTEH JUIs CAMOPa3BUTUS U (DOPMHUPOBAHUS
KYJIBTYpBI JIMYHOCTH, e€ 001ei 1 (yHKIHOHATIBHON TPAMOTHOCTH; 2) BHOCHT BKJIaJl B HYOPMUPOBaHHE
MBILIUICHHUS U TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIILHON yueOHOM
JeATeIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEA0BATEIbCKUX YMEHNH, HEOOXOIUMBIX KaK B IOBCEIHEBHOM
KHU3HH, TaK ¥ B IPOPECCHOHATIBHOM NEATEIBbHOCTH; 3) 3HAKOMUT CO CHEHM(PHUKON HAYIHOTO MBILICHHS,
3aKJIaJJbIBACT OCHOBBI IIEJIOCTHOTO B3IJIsI/Ia HA €AWHCTBO IMTPUPOIBI U YEIIOBEKA, SIBISIETCSI OTBETCTBEHHBIM



3TanoMm B GOpMHPOBAHHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOJPOCTKOB; 4) crtocoOCTBYeT
(OpPMHUPOBAHUIO [IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYUYHBbIM 3HAaHUAM, K IPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3BaHHble HanpaBiIeHUs B 00y4eHUN XUMHUU 00eCIIeunBatOTCs ClIEU(UKON CoIepKaHus MIpeIMeTa,
KOTOPBIH SBIISICTCS MEAArOrMYECKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XUMHUH Ha OTIpeeNEHHOM
yTamne e€ pa3BUTHUs.

Kypc xumun 0CHOBHO# IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00YJAOIMMHCS OCHOB HEOPraHHMUECKON
XUMHUH 1 HEKOTOPBIX HOHATHH U CBEJCHUHN 00 OTJIENbHBIX 00bEKTAaX OPraHNYEeCKON XUMUH.

CrpykTypa cozaepkanus Ipeamera chopMUpPOBaHa HA OCHOBE CUCTEMHOTO MOJIX0A K €r0 U3y4YEHHUIO.
CopneprkaHue CKJIaIbIBACTCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMbI MOHATUI
0 XMMHUECKOH peakuuu. O0e 3TH cUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 110 IPUHLIUITY OCJIE0BATEILHOTO
pa3BUTHS 3HaHUH HA OCHOBE TEOPETUUECKUX NPEACTABICHUN Pa3HOTO YPOBHS: ATOMHO-MOJIEKYIISIPHOTO
YYEHHMsI KaK OCHOBBI BCEI'O €CTeCTBO3HaHMA, ypoBH: [lepuoanueckoro 3akona JI. 1. MenneneeBa kak
OCHOBHOTO 3aKOHA XUMHHM, YUEHUs O CTPOCHUH aTOMa U XUMUYECKOH CBSA3U, IPeJCTaBICHUN 00
ANIEKTPOJUTHYECKON JUCCOIMAlY BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE SMIIMPHUUECKH MOJIy4EHHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpYyrOMY, BBINOJHSSA QYHKIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOWCTB, CTPOCHUS U
BO3MO’KHOCTEH MPAKTUYECKOI'0 NPUMEHEHUS U MOJIYYEHUS U3y4aeMbIX BEILECTB.

Takast opranuzanus coaep)kaHusi Kypca cliocoOCTBYeT IPEJCTaBICHUI0 XMMUYECKON COCTaBIISIOLICH
Hay4YHOU KapTUHbI MUPA B JIOTHKE €€ CUCTEMHOM mpupoibl. TeM cambiM 0O6ecrieunBaeTcsi BO3MOXKHOCTb
(dbopmMupoBaHus y 00yJarOIUXCsl IEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAaHUIO M METOJaM MO3HAHUS B
Hayke. BaxHO Takke 3aMETHUTh, 4YTO OCBOEHHE COEP KAHMSI Kypca IPOUCXOAUT C IPUBJICYEHUEM 3HAHUH U3
paHee U3YUYEeHHBIX KypcoB: «Okpyxaromuid Mup», «brnosnorus. 5—7 kiaccel» U «Pusmka. 7 Kjaaccy».

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMSA»

K HanpaBneHuto nepBOCTENEHHO 3HAUMMOCTH TIPU pean3alii 00pa3oBaTeIbHbIX GYHKIIMMA TpeIMeTa
«XUMUS» TPAAULUOHHO OTHOCAT (OPMUPOBAHUE 3HAHUIM OCHOB XUMUYECKOW HAayKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JAeSITeTbHOCTH YelIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYJAbTYpBIL. 3a/1a4a MpeIMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNH —
BaKHEHIINX (PAKTOB, MOHATUMN, 3aKOHOB M TEOPETHUECKUX MOJOKEHUH, TIOCTYIHBIX 0000IIeHnH
MHPOBO33PEHUYECKOT0 XapaKTEPA, A3bIKAa HAYKH, 3HAHUM O HAyYHBIX METOIaX U3Y4EHHUs BEIIECTB U
XUMHUYECKUX PEaKIni, a Takke B (GOPMUPOBAHUU U PA3BUTHH YMEHUU U CIIOCOOOB JIEATEIBHOCTH,
CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIIOIEHUEM U TIPOBEACHUEM XMMHYECKOT0 IKCIIEPUMEHTa, COOTIOICHUEM
mpaBuiI 6€30MacCHOTO OOpAIeHHs ¢ BEIECTBAMH B TIOBCEHEBHOM KU3HHU.

Hapsny ¢ »Tum 1enu u3ydeHust npeaMera B MporpaMMe yTOUHEHBI B CKOPPEKTHPOBAHBI C YIETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO 00111eT0 00pa3zoBanus. CeromHs B 00pa3oBaHUN 0CO00 3HAYMMOM
MpU3HAETCS HAMPABICHHOCTh OOYUYCHHUS HA Pa3BUTHE U CAMOPA3BUTHE JTUYHOCTH, (popMUpoBaHHe e€
MHTEJJIEKTa 1 001Iel KynbTypbl. O0ydeHne YMEHUIO YUUThCS U MPOJOKaTh CBOE 00Opa3oBaHue
CaMOCTOSITEILHO CTAHOBUTCS OJHOM M3 BaXKHEUITUX (DYHKIUH yd4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM Npu U3ydeHUH MPEAMETa B OCHOBHOH IIIKOJIE TOMUHUPYIOIIEE 3HAU€HUE TPUOOPETH TaKkue
LIEJH, KaK:

(hopMHUPOBaHKE UHTEIJIEKTYAJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOSITEILHOMY MPUHSITHIO PEIICHUH, CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM
KU3HH,

HaIpPaBIEHHOCTh OOYYEHHsI HA CUCTEMATUYECKOE MPUOOIICHNE yJalIuXCsl K CaMOCTOATEIbHON



MO3HABATEIBHON IEATEIHPHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (POPMHUPYIOIIUM MOTHBAIIHIO M Pa3BUTHE
CIHOCOOHOCTEHN K XVUMUHU,

obecriedueHne yCIoBHi, CIIOCOOCTBYIOMINX MPUOOPETECHUIO 00 YJAIOIIMMHUCS OIBITa PA3HOOOPa3HOM
JEATeIbHOCTH, MO3HAHKS ¥ CAMOTIO3HAHHSI, KITFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMITETECHIIHIA), UMEIOIINX
YHHUBEPCATbHOE 3HAYCHHE JIsI PA3TIUYHBIX BUIOB JIESTEIIHOCTH;

(dbopmMupoBaHuEe YMEHUH OOBSCHATH M OIICHUBATH SBJICHHUS OKPYXKAIOIIEr0 MUpPa HA OCHOBAaHWH 3HAHHUN U
OTIBITA, IONYICHHBIX MTPH U3yICHUH XHUMUH;

(dbopMupoBaHUE y 00YYAIONINXCS TYMAHUCTHYECKIX OTHOLICHUH, TOHUMAaHUS IICHHOCTH XUMHYECKIX
3HAHWH I BBIPAOOTKH SKOJOTHUECKHU EIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH IEATEIHHOCTH B
HENSIX COXPAHEHHSI CBOETO 3/I0POBBS M OKPYKAIOIIEH PUPOJTHON CPEIIbl;

pa3BUTHE MOTUBAIIMU K O0YIEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO HA OCHOBE
YCBOGHUSI O0IICUEIIOBEUCCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HAITPABICHHOCTH
JalbHENIIero 00y4eHusl.



COJAEPKXAHME YYEBHOI'O ITPEIMETA

IlepBoHayajbHbIEe XMMHYECKHE TIOHATHUS

[Ipeamer xumun. Ponb XumMuu B )kU3HU 4yesoBeka. Tena u BemiectBa. dusznueckrue cBOMCTBA BEIIECTB.
ArperarHoe coctosinue BemiecT. [loHATHE 0 METO/1aX MO3HAHUS B XUMHUHU. XUMUS B cUCTeMe HayK. Yucrteie
BellecTBa U cMecu. CriocoObl pa3jiesieHus: CMECei.

ATOMBI 1 MOJIEKYJIbI. XUMUYECKHE 371eMEHThl. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB. [IpocThie U CloXHbIE
BelIECTBA. ATOMHO-MOJIEKYIIIPHOE YUEHHUE.

Xumudeckasi popmyna. BalleHTHOCTh aTOMOB XUMHUYECKUX DIIEMEHTOB. 3aKOH IMMOCTOSTHCTBA COCTaBa
BeniecTB. OTHOCUTENBHAs aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYIsSIpHAsi Macca. MaccoBasi 10715
XUMHYECKOTO 3JIEMEHTa B COCIMHECHUU.

dusznueckue U XMMUYECKUE SIBICHHU. XUMUYECKasi peaklus U e€ Mpu3HaKkyu. 3aKOH COXPaHEHUS MACChI
BeriecTB. XuMuueckue ypaBuenus. Kiaccudukanms XuMu4eckux peakiuii (COeAMHEHUSs, Pa3IoKEHHS,
3aMeleHus, 00MeHa).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYIOH, ¢ MpaBUiiaMu paboThl B TaOOPaTOpUu U
npuéMamu 0OpaIieHus ¢ JIabopaTOPHBIM 000PYIOBAHUEM; U3YUCHHE U OMMMCAaHNE (GU3HMYECKUX CBOUCTB
00pasIoB HEOPraHMYECKUX BEIECTB; HaO0AeH e Gu3nyecKkuX (TUIaBIeHHE BOCKA, TasHUE JIbJa, paCTHPAHHUE
caxapa B CTYIKe, KMIICHHE U KOHACHCAIMS BOJIbI) U XUMHUECKUX (TOpEHHE CBEYH, IPOKAIIMBAHHE MEIHOM
MPOBOJIOKH, B3aUMO/ICHCTBUE Mella ¢ KUCIIOTO#) sIBICHUH, HAOJI0ICHNE U ONTUCAHUE TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiuii (pasioxeHne caxapa, B3auMOICHCTBUE CEPHOIM KUCIOTHI C XJIOPHIOM Oapwus,
pasznoxenune ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoIeHCTBHE KKee3a ¢ pacTBopom costu meau(1l));
U3y4deHHUE croco0OB pasjieNieHus cMecel (C MOMOIIBI0 MarHuTa, GUIbTpoBaHUE, BBITIAPUBAHHE,
JTUCTHLISINS, XpoMaTorpadus), IpOBEICHUE OUYUCTKH TIOBAPESHHOM COMM; HAOIIOIEHHE U OIIMCAHKE
pPe3yNbTaTOB MPOBEICHHUS OIBITA, WITIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MACChI; CO3JaHue MOJIeel
MoJteKkyI (IapoCcTePIKHEBBIX).

Baxkneimue npeacraBuTe 1M HEOPraHUYeCKUX BeleCTB

Bosayx — cMmech razos. CocrtaB Bo3ayxa. Kuciaopos — aneMeHT u nmpocToe BemecTBo. Haxoxenue
KHCJIOpOJIa B TIPUPO/Ie, GU3HYECKUEe U XUMHYEeCKHe cBoicTBa (peakiuu roperns). Okcusl. [IpuMeHeHme
kuciaopoaa. CriocoObl MOJTydeHHs] KUCIOPO/ia B IaOpaTOpuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucinoposaa B
npupoje. O30H — ajuIOTpOIHAast MOAUPHUKALMS KUCIOPOa.

TemnoBoil 3¢ (hekT XuMHUECKON peakluy, TEPMOXUMHUYECKUE YpaBHEHUS, K30~ U SHJOTEPMHUUECKHE
peakuuu. TorrBo: yrojas U MeTaH. 3arps3HEHHE BO3/lyXa, yCHIIEHHEe TapHUKOBOro 3¢ddekra, paspyiieHue
030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe BeuecTBo. Haxoxnenue Bogopoaa B mpupoe, Gpusnueckue u XuMUYecKue
CBOIICTBa, MPUMEHEHUE, CTIOCOOBI nonyyeHus. Kucnorsl u comu.

KomnnuectBo Bemectsa. Moib. MossipHast Macca. 3akoH ABoraipo. MossipHblii 00bEM razoB. Pacuérs! o
XUMHYECKUM YPaBHEHUSIM.

dusnueckue cBoiicTsa Bojbl. Bona kak pactBoputens. PactBopsl. HachllieHHbIE 1 HEHACHILLIEHHBIE
pactBopsl. PacTBopuMOCTh BeniecTB B Bojie.MaccoBast 10Ji BellecTBa B pacTBOpe. XUMHUECKHE CBOICTBA
BoJbl. OcHOBaHUsA. Posib pacTBOpOB B IPUPOJE U B XKU3HU YeoBeKa. KpyroBopoT BoJbl B IPUPOJIE.
3arpsi3HeHUe IPUPOIHBIX BoA. OXpaHa U OYNCTKA PUPOIHBIX BOI.

Knaccuduxkarus Heopranndeckux coenuaennit. Oxcuapl. Knaccudukaiiys okcuaoB: coieoOpa3yroniue
(ocHOBHBIE, KUCIOTHBIE, aM(DOTEPHBIC) U HecoeoOpasyrone. HomeHnknarypa okcuaoB (MEKIyHAPOIHAS U
TpuBHaJbHas1). DU3NUECKUE U XUMUYECKUE CBOWCTBA OKCUIOB. [loyyueHre OKCHIOB.

OcHoBanust. Knaccudukanus ocHoBaHMi: mET0YN U HEpaCTBOpUMBIE ocHOBaHUs. HomeHkaTypa
OCHOBaHHUH (MEKIyHApOIHAS ¥ TpUBHAIbHAN). DU3HUECKUE U XUMUYECKHE CBONCTBA OCHOBAHHIA.



[TonyyeHne OCHOBaHUM.

Kucnoter. Knaccudukanus kuciaot. Homenknarypa kucinoT (MexIyHapoHas U TPUBHATbHAS).
®u3znyecKre 1 XUMHUYECKHE CBOMCTBA KUCIOT. Psg aktuBHocT MeTtaiioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Coun. Homenkiarypa coseil (MeXIyHapoaHas ¥ TpUBHATbHAs). DU3NYeCKUe U XUMHUSCKHE CBOMCTBA
cousieit. [lonyuenue conen.

['eneTnueckas CBA3b MEXAY KIacCaMU HEOPTraHUYECKUX COCTUHEHUN.

XUMHUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE ONPEIeNICHUE COJEPKaHUsI KUCIOPO/Ia B BO3AYyXE; MOJIyUCHHE,
coOupaHue, pacro3HaBaHUE U U3YUYEHUE CBOMCTB KHCIOPOAa; HAOI0ICHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHUS M MPEKpaIeHust ropeHus (IoXkapa); 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB U ONHCAHUE UX CBOMCTB; MOJIyd€HUE, COOMpPaHKEe, pACIIO3HABAHNE U U3yUE€HUE CBOMCTB BOJIOpOa
(ropenwue); B3aumoeiicTBre Bogopoaa ¢ okcuaom meau(ll) (Bo3MOXKHO HCTIOIB30BaHNE BUICOMATEPHATIOB);
HaOII0ICHHE 00Pa3IoB BEUIECTB KOJIMIECTBOM | MOJIb; HCCIIeIOBaHNE OCOOCHHOCTEH paCTBOPCHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JoJIen
pPacTBOPEHHOTO BEIECTBA; B3aMMO/ICHCTBHE BOJIbI C META/IIaMK (HATPHEM U KayblineM) (BO3MOYKHO
HCII0JIb30BaHHE BUICOMATEPHAIIOB); ONIPECICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C TIOMOIIBI0 HHMKATOPOB;
ucciaea0BaHue 00pa3lioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HAOJI0IEHUE U3MEHEHUS OKPACKH
HHIMKATOPOB B PACTBOPAX KUCIOT M IIeI0YeH; n3ydenue B3anmoaeiicteust okcuaa meau(ll) ¢ pacreopom
CEPHOU KHUCIIOTBI, KUCJIOT C METAJUIAMH, PEAKLUK HEUTPAIU3alliH; IOJy4EHUE HEPACTBOPUMBIX OCHOBAHHUH,
BBITECHEHHUE OJIHOTO MeTajula IPYyruM U3 PacTBOPA COJIM; PEUICHUE SKCIIEPUMEHTAIbHBIX 33]1a4 110 TEME

«BakHenume Kiaccbl HEOPraHMIECKUX COCTMHEHHIN».

Hepuoauueckuii 3akoH u Ilepuoguyeckas cucreMa xumuyeckux djiementos 1. U. Menaesieena.
Crpoenne atoMoB. XumMu4eckas cBsi3b. OKHCINTENbHO-BOCCTAHOBHTE/IbLHBIC PeaKIMH

[TepBble MONMBITKH KJIACCU(UKALMN XMMUYECKHUX 37eMeHTOB. [IoHATHE O IpyInax CXOAHbBIX YJIEMEHTOB
(1IenoYHbIe U IENOYHO3EMETbHBIC METAILIBI, TaJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yoT
amM(OTepHbIe OKCU/IBI U THJIPOKCUIBI.

Ilepnonnueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux anemeHToB . M. Menzaeneesa.
KopoTkonepuoanas u anmuHHONIeprogHas ¢popmbl [lepuonndeckoit cucTeMbl XUMHUUECKUX 3JIEMEHTOB /[,
N. Menneneena. [lepuoast u rpynmnbl. PU3NYecKUi CMBICH MOPAIKOBOTO HOMEPA, HOMEPOB MEPHOJIA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000J1049eK
aTroMoB 1epBbIx 20 xummueckux >emMenToB [lepuoanyeckoit cucremsl J{. 1. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTa 1o ero noJsioxenuto B [lepuoanyeckoii cucreme /1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PAINyCca AaTOMOB XUMUYECKHX DIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IpynnaM U nepuogaM. 3Hauenue Ilepuonnueckoro 3akona u [leproaguueckoi
CUCTEMBI XUMHUYECKHUX IEMEHTOB I PAa3BUTHA HayKHu U NpakTuku. [[. 1. MenneneeB — y4€nsbiil u
IPAKJaHUH.

Xumudeckas cBsi3b. KoBaseHTHas (MoisipHas M HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPHIIATEILHOCTh
XUMHUYECKUX JIEMEHTOB. MIoHHas CBA3b.

Crenenp okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakliuu. [Iponiecchl okucaeHus u
BOCCTaHOBJICHUS. OKHCIUTENIN U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCIIEPUMEHT: N3ydeHHe 00pa3lioB BEIIECTB METAIJIOB M HEMETAJUIOB; B3aUMOJICHCTBUE
TMIPOKCHIa HUHKA C PACTBOPAMH KUCIJIOT U LIEJIOYEH; IPOBEICHUE ONBITOB, HIUTFOCTPUPYIOIIHUX IIPUMEPBI

OKHCIIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIMi (TOpEeHHE, PEaKIMK Pa3JIOKEHHS, COSTUHECHUS).

MesknpeaMeTHbIe CBA3H
Peanu3zanust MexXnpeMeTHBIX CBSA3EH MPH U3YYCHUN XUMHHU B 8 Ki1acce OCYIECTBIISIETCS Yyepes



HUCITOJIB30BaHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAaYYHbIX HOHHTHﬁ, TakK U HOHﬂTHf’I, ABJIAIOIIUXCA CUCTECMHBIMU 151
OTIENBHBIX MTPEIMETOB €CTECTBEHHO-HAYIHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MMOHSATHUS. HAyIHBIA (aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIU3, CUHTE3,
KJaccu(uKaIus, MepuoJANIHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTHPOBAHNE, U3MEPEHUE, MOJICTb,
SIBJICHHE.

dusuka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOIIbI, PAIHOAKTUBHOCTB,
MOJIEKYJa, JIIEKTPUUESCKHUI 3apsijl, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3,
(bu3nYecKknue BEINYHUHBI, €IMHHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IbI, TIOJIE3HBIC UCKOMIAEMbIE, TOILITUBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne xumun B 8 Ki1acce HaIlpaBJICHO HA JOCTHKEHHE 00YyJaroIMMUCS IMYHOCTHBIX, METAlPEeIMETHBIX
U IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS yU€OHOr0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4aHOCTHBIE pe3yNIbTaThl OCBOEHHSI MPOrPaMMbI OCHOBHOT'O 0011IEro 00pa30BaHMsl IOCTUTAIOTCS B XOJI€
o0Oy4eHHUs1 XUMUH B €JMHCTBE Y4eOHON M BOCIIMTATENbHON AeaTenbHOCTH Oprannu3aliy B COOTBETCTBUH C
TPaAULIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU
B 00II€CTBE MPaBWJIaMH U HOPMaMH MOBEICHHS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIO3HAHUS, CAMOPA3BUTHS
U COLIMANU3aIK 00yJaroIuxcsl.

JIMYHOCTHBIE PE3yIbTAThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHUCIIE B HACTH:

ITaTpHOTHYECKOr0 BOCIIUTAHUSA

1) EHHOCTHOTO OTHOWICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIICIIHIO,
MOHMMAaHUS 3HaYEHUS] XUMUUECKON HayKU B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIIAJETh
JOCTOBEpHOU HH(OpMaIHel 0 MepeIOBIX JOCTIKEHUAX U OTKPBITUSX MUPOBOM M OTE€YECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

I'pasknanckoro BocnuTanus

2) MMpeaACTaBIICHUA O CONUAJIBHBIX HOpMax 1 MpaBujiaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, ydeOHO-HCCIe10BaTENbCKOM, TBOPUECKOH U
APYrux Byuaax JCATCIIBHOCTHU, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTHU IIPU BBIITOJIHCHUN
y4eOHBIX, M03HABATEIbHbIX 33/a4, BHIIOJHEHUN XMMHUECKUX YKCIIEPUMEHTOB, CO3/1aHUH Y4EOHBIX MPOEKTOB,
CTPEMJICHUS K B3AUMOIIOHUMAHHWIO U B3aMMOIIOMOIIN B IMTPOLECCE ITOH yqe6H0171 JCATCIIBHOCTH, TOTOBHOCTHU
OLICHUBATb CBOE MOBEACHUE U NTOCTYIIKM CBOUX TOBAPUILEH C IMO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM ITOCTYIIKOB,

IleHHOCTH HAYYHOI'O IO3HAHNSA

3) MHPOBO33pPEHYECKHUX MPEICTABICHHUIT O BEIIECTBE U XMMHUUECKOH PEaKIny, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABIISIIOLIMX OCHOBY JUISl HOHUMAHUS CYIIHOCTH Hay4HOU
KapTHHBI MUPA; TPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IbI, B3aUMOCBA3SIX
YeJIoBeKa C MPUPOIHON CPEIOH, O POJIM XUMUU B MMO3HAHUH 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeNbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUI MO XUMHH, HEOOXOIUMBIX JUIs
00BsICHEHHS Ha0II0ITaeMBIX IPOLIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHOM, MHPOPMALMOHHOW U YUTATEIbCKOM KYJAbTYPHI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypOH, JOCTYITHBIMU TEXHUUECKUMU
cpeacTBaMyu HH()OPMAIIMOHHBIX TEXHOJIOT U,

6) nHTEepeca K 0OYYCHHUIO M MTO3HAHHMIO, JTF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM U HCCIIeI0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4eHHUs B JalIbHEHIIEM;

@opMUpPOBaHUS KYJIbTYPHI 310POBbSI

7) 0CO3HAHUS IEHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0POBBIN 00pa3 KU3HU, OCO3HAHUS MMOCIICCTBUIN U HETIPUATHS BPEAHBIX MPHUBBIUCK (YOTpeOIeHHs
aJIKOT0JIsI, HAPKOTUKOB, KYPEHHUsI), HEOOXOIUMOCTH COOJTFOICHH I ITPaBHJI 0€30TIACHOCTH TIPU OOpAICHUH C
XUMUYECKAMU BEIIECTBAMH B OBITY U PEabHOM JKU3HH,

TpyaoBoro Bocniuranus
8) uHTEepeca K MPaKTUUECKOMY U3y4CHUIO POPECCHil U TPyIa pa3InuHOro Po/ia, YBaXKCHUE K TPYIY H



pe3ynbTaTam TPYAOBO JESTEIBHOCTH, B TOM YUCIIEe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN 10 XHUMHH,
OCO3HAHHOTO BBIOOpA MHIUBUAYATBHON TPACKTOPUHU TIPOIOJKEHUS 00Pa30BaHUs ¢ YIETOM JTMYHOCTHBIX
HMHTEPECOB U CIMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEITHON
po(hecCHOHATBHOM NEITETLHOCTH U Pa3BUTHUSI HEOOXOJMMBIX YMEHHIA; TOTOBHOCTD a/IaliTHPOBATHCS B
npoeccuoHaIbHOM cpee;

IKO0JOrH4ecKoro BOCIIUTaHUA

9) 3KOJIOrMYECKH 11eJIeCO00PA3HOr0 OTHOIICHHUS K IPUPO/IC KaK NCTOYHHMKY JKU3HU Ha 3emJie, OCHOBE e€
CYIIECTBOBAaHUS, TOHUMAHHUS [IECHHOCTH 3/I0POBOTO U 0€30T1acHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHUS
MpaBIII 0€30TTACHOTO TIOBECHHUSI PU pa0d0TE C BEIIECTBAMH, a TAKXKE B CUTYAIHSX, YTPOKAIOIINX 3JOPOBBIO
U SKU3HU JIOJIEN,

10) ctocoGHOCTH MPUMEHSITh 3HAHUS, MIOJyIaeMbIC IPU U3YYCHUN XUMUH, JIJISl PEIICHUS 33]1a4, CBSI3aHHBIX
C OKpYXKarolen NpupoaHON Cpeaoi, MOBBIICHUS YPOBHS SKOJOTMYECKON KYJIbTYpPbl, OCO3HAHUSA
IJI00aJIBHOTO XapakTepa SKOJOTHUECKHUX MPOOIeM U IyTel WX pelIeHus OCPEICTBOM METO/I0B XUMUH,

11) 5K0JIOrMYECKOTO MBIIIJICHHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MIO3HABATEIBHOM, KOMMYHHKATUBHOM 1
COLIMAJIBHOM ITPaKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAUYMMBbIE JUIs1 (GOPMUPOBAHHSI MUPOBO33PEHUS
oOIIeHAaYYHbIC TIOHATHS (3aKOH, TEOPHs, IPUHIIHII, TUTIOTE3a, (PaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U JIp.),
KOTOPbIE UCHOJIb3YIOTCSI B €CTECTBEHHO-HAYYHbIX YUEOHBIX IpeAMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3TUX MPEIMETOB (POPMHUPOBATH MPEACTABIECHUE O IIEJIOCTHON HAyYHON KapTHHE MUpPa, U YHUBEPCAJIbHbBIE
y4eOHbIe IelicTBUs ([03HABATEIbHBIC, KOMMYHUKATHBHbIC, PETYISTUBHBIC), KOTOPBIE 00SCIICUHBAIOT
(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO y4eOHOM
NEATENBHOCTH.

MeranpenMeTHble pe3ylbTaThl 0CBOEHHSI 00pa30BaTENbHOM MpOrpaMMbl IO XUMHUH OTPaXKaroT OBJIa/IeHUE
YHHUBEPCAIBHBIMU [1I03HABATEIILHBIMU JEHCTBUAMH, B TOM YUCJIE!

ba3oBbIMHU JIOTHYECKHUMU el CTBUSAMHU

1) yMeHHEM HCHOIBb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHHS TIPU OCBOCHUHU 3HAHUIA: PACKPBIBATh CMBICIT
XUMUYECKHUX MOHATUI (BBIIEISTh UX XapaKTepPHbIC MPH3HAKH, YCTAHABINBATH B3aUMOCBSI3b C IPYrUMH
MOHSATHSAMH), UCIIOJIb30BATh TIOHATHS [Tl OOBSICHEHHSI OTJCIbHBIX (P)AKTOB U SIBJICHUIT; BLIOUPATh OCHOBAHUS
U KPUTEPUH JUI KIACCU(PHUKALUU XUMHUUECKUX BEIECTB U XUMUYECKUX PEAKLIUi; YyCTaHABIMBATh TPUUUHHO-
CIIE/ICTBEHHBIE CBSI3U MEXAY 0OBEKTaMH U3YUEHHSI; CTPOUTD JJOTMUYECKHE pacCyX1eHus (MHIyKTUBHBIE,
JeYKTHBHBIC, TI0 aHAJIOTHH); JIeJIaTh BBIBOJIBI U 3aKITFOUCHHS,

2) yMEHHEM TPUMEHSTh B TPOIecce MO3HAHMSI MOHATHA (TIPEIMETHBIE U METAPEIMETHBIE),
CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, HCIIOIb3YeMbIe B XUMHUH, TPE0OPa30BhIBATH MIMPOKO MPUMEHSIEMbIC B
XUMHH MOJIETIbHBIC TIPE/ICTABIICHUS] — XMUMHUUYECKHIA 3HAK (CMMBOJI DJIEMEHTa), XUMU4Ieckas popmyra u
ypaBHEHUE XUMUYECKON peakluu — NpU pelIeHNH y4eOHO-TI03HaBaTENbHbBIX 3a/1a4; ¢ YYETOM 3TUX
MO/JIEIbHBIX MPECTABICHUN BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH H3Y4aeMbIX 00BbEKTOB
— XMMHUYECKHX BEIIECTB U XUMHUUYECKUX PEAKIMH; BBISBISTH 00LIHE 3aKOHOMEPHOCTH, TPUUUHHO-
CJICICTBEHHBIE CBSI3U U IIPOTUBOPEUMS B U3Y4aeMbIX IIPOLIECCAX U SBJICHUAX; IIPEAIaraTb KPUTCPUH JUIsS
BBISIBJIEHUS] 9TUX 3aKOHOMEPHOCTEH U POTUBOPEUNH; CAMOCTOSATENBHO BEIOMPATh CIIOCO0 peleHus yueOHoi
3ama4yn (CpaBHUBATh HECKOJILKO BAPHAHTOB PELICHUS, BRIOMPATh HAaHOOJIee TOAXOAAIINN ¢ yIETOM

CaMOCTOSITEIILHO BBIZICJICHHBIX KPUTCPHUEB);

Ba3oBbpIMH HcclIeI0BATEIHLCKHMH JeHCTBUSIMU



3) yMeHHEM HCI0JIb30BaTh MOCTABICHHBIC BOIIPOCH B KAUECTBE HHCTPYMEHTA MO3HAHMS, a TAK)KE B
KauyecTBE OCHOBBI AJIs1 GOPMUPOBAHUS TUIIOTE3BI MO POBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHHUIA;

4) npuoOpeTeHKe OMbITA N0 TUIAHKPOBAHUIO, OPTraHU3aIUU U MPOBEJICHUIO YICHUYCCKUX KCIIEPUMEHTOB!
yMeHHE HaltoaTh 3a XOJA0M IPOLecca, CaMOCTOSATEIBHO IPOTHO3UPOBATH €ro pe3ynbTat, (GOpMyIupoBaTh
000011IeHNs ¥ BBIBOBI 110 Pe3yJabTaTaM MPOBEAEHHOTO OIBITA, HCCIIEOBAHUS, COCTABIIATH OTUYET O
MIpOJIeaHHo pabdoTe;

PadoToii ¢ undgopmanuei

5) yMeH#reM BbIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO PA3TUYHBIX BUIOB U HOpPM
NPE/ICTABICHUS, TTOJy9aeMYIO M3 Pa3HbIX HCTOYHUKOB (HaydHO-MOMYIISIPHAS JIUTEpATypa XUMUYECKOTO
COZIeprKaHMs, CIPABOYHbIC OCOOHS, pecypchl IHTepHETa); KPUTHUECKH OILICHUBAThH IIPOTHBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OpMAIHIO;

6) yMeHHEeM IPUMEHSTh PA3JIMYHbIC METOJIbI U 3aIIPOCHI P MOUCKE U 0TOOPE HHPOPMAIHU 1
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX JJISl BBIIOJIHEHUS YU€OHBIX U IT03HABATEIbHBIX 3a/1a4 OIpe-
NenEéHHOTOo TUIIA; TPUOOPETEHHE OMBITA B 00JIACTH HCIIOIH30BaHM HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT Ui, OBJIaJICHHE KYIbTYPOil aKTUBHOTO MCIIOJIb30BaHMSI PA3IMUHbIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBbHYIO (hOpMY HpeCcTaBIeHUs HH(GOPMALIUU U WILTIOCTPUPOBATH
pelaemple 33/1a4H HECJIOKHBIMU CXEMaMH, THarpaMMaMu, IpYTUMHU (popMaMu TpaguK U UX
KOMOUWHAIUAMY,

7) yMEHHEM KCIOJIb30BaTh ¥ aHAJTM3UPOBATh B MPOIIECCEe YICOHOM U CCIICA0BATEIbCKOM ACATSIBHOCTH
MH(OPMALIKIO O BIUSHUYU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIICTBa U TPAHCIIOPTA HA COCTOSIHUE
OKpYKaroUel MPUPOJHON CPEbI;

YHuBepCcAJIbHBIMM KOMMYHUKATHBHBIMH 1€l CTBUSIMHA

8) ymeHHeM 3a/1aBaTh BOTIPOCH (B XO/I¢ JHANOTa U/UIM TUCKYCCHH) MO CYLIECTBY O0CY)KAaeMO TEMBI,
(GbopMynHUpOBaTH CBOU MPEAJIOKEHNSI OTHOCUTENILHO BBIMOJIHEHUS MPeUI0AKEHHON 3a1auu;

9) nproOpeTeHKE OMBITA MPE3CHTALIUH PE3YIHTATOB BBIMIOJIHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(mabopatopHOro OMBITa, TAOOPATOPHOI PAbOTHI MO HCCIIETOBAHHUIO CBONCTB BEIIECTB, YIEOHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
JeATebHOCTH NPU PEIIEHUH BO3HUKAIOIIUX IPOOJIeM Ha OCHOBE y4€Ta OOIINX MHTEPECOB U COTJIACOBAHMS
no3utuii (00CyXaeHusi, 0OMEH MHCHHUSMH, «MO3TOBBIC IIITYPMBI», KOOPUHAIIUS COBMECTHBIX JCHCTBHH,

OMNPCACIICHUC KPUTCPUCB 10 OLICHKE KAaYC€CTBAa BBIIIOJIHEHHOM pa6OTBI )51 I[p),

YHuBepcaJlbHbIMHU PEryJsITHBHBIMH AeHCTBUAMH

11) ymeHueM caMOCTOSITEIEHO ONPEACIATh IEeTH NeITeIbHOCTH, IUTAHUPOBATH, OCYIIECTBIISTS,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTUPOBATEH CBOIO JIEATENBHOCTD, BHIOMpPATh Haubosee
3 eKTUBHBIE CIIOCOOBI pelIeHHs yUeOHBIX 1 MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIBHO COCTABIIATh WU
KOPPEKTUPOBATh NPEJIOKEHHBIN AITOPUTM JEHCTBUN MPU BBIIIOJIHEHUH 3a/1aHUM C YIETOM IOJTYyIEHUS
HOBBIX 3HAHMI 00 H3y4aeMbIX 0OBEKTaX — BEIIECTBAX M PEaKIMX; OLEHUBATh COOTBETCTBHE MOTYYEHHOTO
pe3yabpTara 3asBICHHOM LENH;

12) ymeHueM UCTIONB30BaTh M AaHAIM3UPOBATh KOHTEKCTHI, TIpe/IaraeMble B YCIIOBHH 33JaHHIH.

INPEJIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB IO OCBOCHHIO 0053aTEIHHOTO COIePIKAHUS, YCTAHOBJICHHOTO TaHHOW
MPUMEPHOM pabouelt MPOrpaMMOM, BBIJIEISIFOT: OCBOSHHBIE 00YyJaIONMMHUCS HayYHbIC 3HAHUS, YMCHHS U
CrocoObl AelicTBUH, crienuUIecKue s MPeIMETHON 001acT «XUMHUS», BUBI IEITEIHHOCTH 110
MOJTYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH, TPEOOPa30BAHMIO U IPUMEHEHHIO B PA3IUYHBIX YI€OHBIX U

HOBBIX CUTYyallUSX.



[IpeameTHbIe pe3yabTaThl OTPAXKAIOT C(HOPMUPOBAHHOCTD Y 00YJAIOIIMUXCS CIACTYIONIMX YMEHHIA:

1) packpvisame cmblci OCHOBHBIX XMMUYECKHUX MMOHSITUN: aTOM, MOJIEKYJIa, XAMHUYECKHUI 3JIEMEHT, IPOCTOEC
BEIIIECTBO, CII0’KHOE BEIIECTBO, cMeCh (OHOPOIHASL U HEOTHOPO IHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHAasi ¥ MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MacCoBast IOJIS
XMUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00bEM, OKCU, KUCIIOTa, OCHOBaHHE, COJIb,
ANIEKTPOOTPHIIATEIFHOCTh, CTETIEHb OKUCIICHHUS, XMMUYECKas peaKIus, KIacCU(PUKALINS PEAKIUil: peaKkiuu
COETMHEHMSI, PEaKIIUU PA3JIOKEHUS, peaKlIUU 3aMEIICHUsI, peaK[ui 0OOMEeHa, SK30- U SHAOTEPMUUYECKUE
peaknuu; TermioBoii 3QGEKT peakiuu; SIpo aTOMa, JIEKTPOHHBIN CIIOH atoMa, aTOMHAst OpOUTANIb, PaUyC
aToMa, XUMUYecKas CBS3b, MOJISIpHAs M HEMOJISIpHAasi KOBaJIGHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATHOH, AaHUOH,
pacTBOp, MaccoBast JI0Jisl BelecTBa (MPOLECHTHAsT KOHIICHTPAIIHSI) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN (CM. I1. 1) ¥ IPUMEHSTH 3TH MOHSATHSI
IIpH ONIMCaHUHX BCHICCTB U UX HpeBpameHHﬁ;

3) ucnonvzoeames XUMUYECKYIO CUMBOJIUKY JUTS COCTaBICHHS ()OPMYJI BELIECTB M YPAaBHECHUN XUMHUYCCKHUX
peakuuii;

4) onpedensmb BaJEHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCMHEHUSX; CTEMIEHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX; IPUHAJIC)KHOCTh BEIIECTB K ONPEEIEHHOMY KJIacCy COEMHEHUN 1O
bopmynaamM; BUI XUMHYIECKOH CBsA3M (KOBaJICHTHAsI M MOHHAS) B HEOPraHMYECKUX COCAMHCHHUSX;

5) packpvisamo cmuicn Tlepuoauyeckoro 3akoHa [l 1. MeneneeBa: 1eMOHCTPHPOBATh IOHUMAHUE
MEePUOIUIECKON 3aBUCUMOCTH CBOICTB XMMUYECKHUX JIEMEHTOB OT MX MoJiokeHus B [lepuoauueckoit
CHCTEME; 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHUS,
3aKO0Ha ABOTaJipo; OMHUCHIBATh M XapaKTepu30oBaTh Tabnuunyio Gopmy llepruoandeckoit cuctemsl
XUMHYECKHX 2JIEMCHTOB: Pa3linuaTh MOHATUS «riaBHas nmoarpymnmna (A-rpymmna)» u «modounas moarpymmna (b-
IpYIIIa)», Majble U OOJIBIIHE TIEPHO/IbI; COOTHOCUTH 0003HAUEHHSI, KOTOPBIC HMEIOTCS B TAOJIHIIE
«HepnozmquKaﬂ CUCTEMA XUMHUYCCKUX DJICMCHTOB I[ n. MCH]ICJ'ICCB&» C YU CJIOBBIMH XapaKTCPUCTUKAMU
CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi[ sIpa, 00IIee YHUCIIO HIEKTPOHOB U
pacripe/ie/ieHHe UX 10 3JEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMUYIECKUE IIEMEHTHI; HEOPraHUIECKUE BEIIECTBA; XUMHUYECKHE peakiuu (1o
YHCIIY U COCTaBY YJaCTBYIOIIMX B PEAKI[MH BEIIECTB, M0 TEIIOBOMY dPPEKTY);

7) xapaxmepuzosams (onucvieams) 0OIKUE XUMHUECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KJIACCOB,
MOATBEPK/1asi OTMMCAHUE IPUMEPAMU MOJICKYISPHBIX YPaBHEHUH COOTBETCTBYIOMIUX XUMHUECKUX PEaKIUi;

8) npoecrozuposams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT X KAUeCTBEHHOTO COCTaBa; BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MTPEBPAIEHUI B Pa3TUYHBIX YCIOBUSX;

9) ebiuucasIMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYFO MacChI BEIIECTB; MAaCCOBYIO JIOJTO
XMUMHUYECKOTO DJIEMEHTa 1Mo popMysie COSAMHEHNUS; MAaCCOBYIO JIOJO BEUIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl O YPABHEHUIO XUMUYECKOW PEAKIINH;

10) npumernsimv OCHOBHBIC OTIEPALIUU MBICIUTEIHHOMN JESTEIbHOCTH — aHAJN3 U CHHTE3, CPABHECHUE,
0000111eH1Ee, CHCTEMATHU3AINIO, KJIaCCU(DHUKAINIO, BBISIBICHHE IPUYUHHO -CIICICTBEHHBIX CBA3EH — IS
W3YYCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHi; €CTEeCTBEHHO-HAYUYHbIE METObI IO3HAHUS —
HaOJII0/ICHIEe, U3MEPEHHUE, MOICITUPOBAHKE, SKCIIEPUMEHT (peabHbIi 1 MBICJICHHBIH);

11) cnedosamsb nipaBUIaM MOJIb30BAHKS XUMUYECKOH MOCYION U J1a00paTOpHBIM 000PYI0BaHUEM, a TAKKE
IpaBHJIaM 0OpaIIeHuUs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU MO BBIMOJIHEHUIO Ja00OPATOPHBIX
XUMHUYECKUX OIMBITOB MO MOJYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOPOIa M KHCIOPOa),
MIPUTOTOBJIECHUIO PACTBOPOB C ONPEICIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIECTBA; MNIAHUPOBATH U
MMPOBOAUTE XUMHNYCCKUC SKCIICPUMCHTEI 110 paCIIO3HABAHUIO PACTBOPOB H.[CJIO‘ICﬁ U KHUCJIOT C IOMOIIBIO
HHAUKATOPOB (TakMyc, heHoaTaICHH, METUIOPAHK H Jp.).



TEMATHYECKOE IIJIAHUPOBAHUE

Ne HaumeHoBaHue pa3jiesioB H TeM KoaunyecrBo yacos Jara Bujabl 1eATeIbHOCTH Bujabi, DJIeKTPOHHbIE
n/m | mporpamMmbl H3ydYeHust hopmbl (uugpossie)
BCEro | KOHTPOJIbHbBIE | MpaKTHYeCKHe KOHTPOIs o0pasoBareabHbIe
paboThl paboTnl pecypcebl

Pazgen 1. [lepBoHavaibHble XMMHYECKHE IOHST U

1.1. | Xumusa — BazkHas o06jacTb 5 0 2 http://school-
eCTeCTBO3HAHMS H MPAKTHYECK O collection.edu.ru/
NeATeJbHOCTH YeI0BeKa

1.2. | BemecrBa 15 1 1 http://school-
H XMMHYEeCKHe Peakiuu collection.edu.ru/

Hroro mno pasueny 20

Pazgen 2. Baxkueiimmue npeacTaBUTeJIH HEOPraHUYeCKHX BelleCTB



http://school-/
http://school-/
http://school-/
http://school-/

2.1. | Bo3ayx. Kucanopon. Ilonsitue 06 okcuaax http://school-
collection.edu.ru/

2.2. | Bonopon. http://school-
ToHsiTHE 0 KHCJIOTAX M COJIAX collection.edu.ru/

2.3. | KonyecTBeHHbIE OTHOIIEHUS] B XHMHUH http://school-

collection.edu.ru/



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

2.4. | Bona. PactBopsl. [lonsitue 06 ocHoBauusix | 5 0 1 http://school-
collection.edu.ru/
2.5. | OcHOBHBIE KJacChl HEOPTAHHYeCKHX 11 1 1 http://school-
coeHHEHH il collection.edu.ru/
Hroro mo pasgeny 30

Paszen 3. Ilepuoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux yiementos J[. I. Menpae.eeBa.
Ctpoenune aToMoB. XuMuueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEbHbIE PeaKIHH

3.1. | Hepuognueckuii 3axon u llepuoguyeckas | 7 0 0 http://school-
CHCTeMa XHMHYECKHUX YJIEMEHTOB collection.edu.ru/
J. U. Menaeneea. CTpoeHue aToMa

3.2. | Xumuueckas cBsi3b. OKHCIHTEIBHO- 8 1 0 http://school-
BOCCTAHOBHMTE/IbHbIE PEAKIUH collection.edu.ru/

HUroro mo pazzeiy: 15

PesepBHOE BpeMs 3

OBUIEE KOJIMYECTBO YACOB I10 68 3 7

MMPOI'PAMME



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoauvecTBo yacos

n/n
Bcero | KoHTpoJbHBIE NPAKTHYECKHE

padoTHI padoThI

1. | IIpeamer xumuu. Poss xumuu B 1 0 0
KU3HU YeIoBeKa. MeTO bl TO3HAHWS B

XHUMHUU.

2. | Tena u BewecrBa. Duzuueckue 1 0 0
CBOICTBA BEIECTB. ArperaTHoe
COCTOSIHHE BEILIECTB.

3. | 3HaKOMCTBO C MpaBUJIAMH 1 0 1
0€30MacHOCTH U puéMamMu padoThI B
XUMUYECKOH 1abopaTopuu.
[Ipaktuueckas padora Ne 1.IIpaBua
paboTHI B 1a00paTOPUU U MPUEMBI
oOpaiieHus ¢ 1ab0paTOpHBIM
o0opynoBaHueMm.

4. | Yucrtsle BemecTsa 1 cMecu.CriocoObl 1 0 0
paszielieHus] CMECeN.

5. |IIpakTuueckas pabota: Ne 2.Paznenenne | 1 0 1
cMeceil (Ha mpuMepe OYNCTKH
MIOBAapPEHHOM COJIH).

6. | ATomMBI U MOJEKYIBL [IpocThie U 1 0 0
CJIOJKHBIE BEIECTBA.

7. | XuMHYeCKHUE dJIEMEHTHI. 3HAKH 1 0 0

(cMMBOJIBI) XUMHYECKUX DJIEMEHTOB.

8. | ATOMHO-MOJIEKYIIIpHOE y4eHHUE. 3aKOH | | 0 0
MIOCTOSTHCTBA COCTaBa BELIECTB.




Xumuueckas popmya.
BaneHTHOCTh aTOMOB XMMHUYECKHX

9JICMCHTOB.

10

Onpenenenue BaJ€HTHOCTH
XAMHUYECKOTO 3JIeMEeHTa 1o (opmyrie
BEIIECTBA.

11

OtHocuTeNbHAsg aTOMHasIMacca.
OrtHocuTeNnbHAs MOJICKYJIApHas
mMacca.

12.

Maccosas J0JI1 XUMHYECKOT'O

9JICMCHTA BCOCAUHCHNMU.

13.

Perienue 3a1au Ha BBIYKMCIICHUE
MacCOBOH 0T XMMHYECKOTO 3JIEMEHTa
1o popMyiie COSAMHCHUS.

14.

dusznueckue U XUMHUYECKUEIBIIEHHU.
XUMUYECKash PEaKIusl.

15.

HpI/I3HaKI/I " YCJIOBUS NPOTCKaHUS
XHUMHUYCCKHUX peaKuHﬁ.

16.

3aKOH COXpaHEHHUs MacChl BEIIIECTB.
M.B. JlJomoHOCOB
— Y4EHBIN-IHUUKIIONIEIUCT.

17.

XUMHUYECKHUE YpaBHCHUA.

18.

THIIBI XUMUYECKUX PEAKLIUN .

19.

VYpok 060011eHus 1 cuCTeMaTU3auu

3HAHUU.

20.

KonTponsnas padora Nel

o Teme «HauanpHEIe TOHITHS U 3aKOHBI
XHUMHUH»,

21.

Bosnyx — cmech razos.Cocran
Bo3ayxa. [lonsaTue 06 okcugax.

22,

TemnoBoit 3 pexT XuMHUECKOH peakiuy,
IIOHATUE O TEPMOXUMHUYECKOM
YPaBHEHUH, K30~ U SHTOTEPMHUYECKUX

peaKkusx.

23.

CrniocoObl mosy4eHus: KUCIOpoaa B
1a00paTOPUH U MPOMBIIIIIEHHOCTH.
IIpumenenue kucaopoaa.




24,

[Ipaktuueckas padora Ne 3.Ilonydenue
U coOMpaHue KUCIOPO/1a, H3YIEHHUE €ro

CBOMCTB.

25.

Kpyrosopot kuciaopoaa B mpupoe.
TomnuBo (yrosib U MeTaH). 3arpsi3HEHUE
BO3/lyXa, CIIOCOOBI €ro MpeI0TBPAILCHHS.

26.

Boaopon — XxuMu4uecKuil 3J1IEMEHT U
MIPOCTOE BEIECTBO.

27

dusnyecKre 1 XUMHUYECKUE CBOICTBA
BOJIOPO/IA.

28.

[Ipaktuueckas padora Ne 4.Ilonydenue
U coOupaHue BOJOPO/Ia, U3Y4CHUE €T

CBOMCTB.

29.

IlonsiTHEe O KHUCHIOTAX.

30

ITonsTre o codx.

31.

KonnuecTso BemecTsa. Mounb.
MomnsipHas macca

32.

3akoH ABorajipo. MonspHbIl 00bEM
ra3os.

33.

Pemenne 3agay Ha B3aUMOCBSI3h
KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
ra3oB. Pac4éTsl 10 XUMHYECKUM

YPaBHEHUSM.

34.

Pacuértsl mo XxumMuaeckum YPaBHCHUAM.

35.

dusnyeckue U XUMHUYECKHE CBOMCTBA
BOJEL

36.

[TonsiTe 00 OCHOBAHUAX U

HWHIAWKATOpax.

37.

delbUpbl. }V{dbbUbd}l HUJA

PacTBOPCHHOI'O BCUICCTBA.

38.

[IpakTuueckas padora Ne 5.
[IpuroToBneHue pacTBOPOB C
OnpeACIIEHHON MAaCCOBOU J10JIEN
pacTBOPEHHOTO BEMIECTBA.




39.

Ponb pacTBOpOB B IpupoAEH B )KU3HU
qeJoBeKa.
Kpyrosopot Bozs!l B Ipupoe.

40. | Oxcunpl, ux KiIaccuukaus u
XHUMHYECKHE CBOMCTBA.

41- | OcHoBaHus, UX KiIaccu(UKaus u

42. | XUMHAYECKHE CBONUCTBA.

43- | Kucnotsl, knaccudpuxanus u

44. | xumuueckue cBoiicTaa.

45- | Conu, kaccupukanus 1 XuMHUYECKHE

46. | cpoiicTra.

47. | 'eneTnueckas CBs3b MEXKIyKIacCaMu
HEOPraHWYECKUX COCTMHCHHM.

48. | IIpakTuyeckas padora Ne 6. Pemenue
AKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
«OCHOBHBIC KJIACCHIHEOPTaHUYCCKUX
COCTUHEHUI»

49. | Ypok 00001eHust 1 cuCTeMaTH3aIuu
3HAHWH.

50. | KonrpomnbHas pabota Ne2 o teme
«OCHOBHBIC KJIACCHI HEOPTAHMUYECKUX
coennHennii. KomnuecTBeHHEIE
OTHOIIIEHHUS B XUMUK»

51. | Knaccudukamus XuMu4ecKux
3J1eMEHTOB. AM(OTEPHOCTb.

52. | [lepuoaudeckuii 3aK0H U
[Meproanueckas CHCTEMaXUMHUYECKUX
anemenToB .M. Mennaeneena.

53 | OcHOBHBIE CBEJICHUSI O CTPOCHUU
aTOMOB.

54. | CTpoeHue 3IEeKTPOHHBIX 0007104YeK

aTOMOB TepBbIX 20 XUMHUYECKUX
AJIEMEHTOBIEPUOINYECKON CUCTEMBI J].
H. Menneneena.




55. | XapaKTepucTUKa XMMHUYECKOTO
3JIEMEHTA MOETO MOJ0KEHHIO B
nepuoanyeckoit cucreme . M.
Meuneneesa.

56 | XapakTepucTUKa XMMHIECKOTO
3JIEMEHTA MOETO MOJIOKEHHUIO B
nepuoanyeckoit cucreme . M.
Meuneneesa.

57. | 3HaueHue NEPUOINICCKOro3aKoHa 1
HepHOHH‘{eCKOﬁ CUCTCMBI XUMHNYCCKUX
3JICMCHTOB IJId pa3BUTUA HAYKH U

MPAKTUKH.

58 | DneKkTpooTpUIATETFHOCTH ATOMOB

XUMHUYCCKUX JJIECMCHTOB.

59 | MonHast XuMH4Y€eCKas CBSI3b.

60 | KoBajieHTHAs XUMUUYECKAS CBI3b.

61 | CreneHb OKUCIICHUS.

62 | OKucnuTeNnbHO- BOCCTAHOBUTEIIHHBIC
peakiuu (OBP).

63 | CocraBieHue ypaBHEHHUH
OKHCITHTEIHHO- BOCCTAHOBUTEIIBHBIX
peaKuuit ¥ CXeM IEKTPOHHOTO
OanaHca.

64 | Ypok 060011eHus 1 cucTeMaTUu3aluu

3HAHUU.

65. | KonrpomnbHas pabora Ne3 no tTemam
«Ilepronnueckuii 3aKOH U
[lepuoanueckas cucrema XUMHAYECKUX
anemenToB (.M. MenneneeBa u crpoeHue
atoMa» U «CTpoeHHe BENIeCTBA.
OKHCIUTENbHO-BOCCTAHOBUTEIIHHEIC
peakuum».

66- | Pe3epBHOE BpeMs.
68.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68




YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YHEHUKA

Xumus. 8 kinacc/T'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AkironepHoe o61ecTBo «M31aTeapcTBo
«[IpocBemienue»,
BBenute cBoil BapuaHT:

METOJUYECKUE MATEPHUAJIBI JJISA YYUTEJIA

Xumus. 8 kinacc/T'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AkironepHoe 061ecTBo «M31aTeapcTBo
«[IpocBemienue»,

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

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

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

CIpaBOYHbBIE TAOIHIIBI.
1. KommbioTep.

2. IIpoexTop.
3. HHTepakTuBHAs HOCKa

OBOPYJIOBAHMUE JJIsSI MTPOBEJIEHUSI IABOPATOPHBIX, IPAKTUUYECKHX PABOT,
JEMOHCTPAIIUIA

N3meputenbHble TpUOOPHI

Becrwl yuennueckue 10 200 r ¢ rupsmu
(buonornueckue)HarpeBarenbHbie TPHOOPHI

[TnuTka snextpuyeckas ogHokoHpopouHas "Bacuimca
Crnuprosku 100 mn

JIeMOHCTpallMOHHBIE

KomrmiekTsl JJIA J'Ia60paT0pHBIX OIIBITOB U MPAKTHYCCKUX 3aHATHUH 110 XUMHHU.

MarepuanbHo — TexHuueckas 0a3a nenTpa «Touka pocTa», IulaHupyeMas JJisl UCTIOIb30BaHUs Ha YPOKax
xumud B 8 kiacce : Ludpposas naboparopus ¢ gaTunkaMu (y4eHHYECKas): JaTUUK TEMIIepaTyphl IUIaTHHOBBIN
U TePMOTIapHbIN, ONTUYECKOU IIIOTHOCTH, pH, 37€KTpONpPOBOAHOCTH, XJIOPH/I - HOHOB, HUTPAT — HOHOB,
anmapar JUIsl IPOBEACHUS XUMUYECKUX peaklui, Mpubop Uil 1EMOHCTPAIMHU 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOH peakIiy OT pa3IMuyHbIX (GaKTOPOB, MUMETKA — A03aTOpP, OaHsd KOMOUHUPOBaHHAs, TPHOOP A
MIOJIy4EHUS Ta30B.


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

Jluct BHeceHus U3MEHEHUi B pabouyto mporpammy

Jlata
BHECEHUSA
N3MEHEHUH

Coneprxkanve N3MEHEHUs

HopmartuBHbIi akT,
3aKpeIUISIO A
W3MEHEHHU

Iloamuice nuia,
BHECIIIETO U3MEHEHHUS




