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MNOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma mo XuMHH I 00yYarOIMXCsA 8 KJIIACCOB COCTaBJIeHA Ha OCHOBE TpeOoBaHMl K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTelbHON MPOrpaMMbl OCHOBHOI'O OOIIEr0 00pa3oBaHus, MPEICTaBICHHBIX B DenepaibHOM roCy1apCTBEHHOM
00pa3oBaTEIbHOM CTAHJAPTE OCHOBHOrO oO0IIero oOpa3oBaHUsA, C YYETOM pacHpeAesi€HHBIX M0 KilaccaM IPOBEPSEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOSHHUS OCHOBHOM 0Opa30BATEIBHON MPOTpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMs M 3JIEMEHTOB
COJIEp)KaHMs, MPEJICTABICHHBIX B YHHBEpPCAIbHOM KOau(UKAaTOpe MO XHMMHH, a Takke Ha ocHoBe [IpuMepHON mporpaMmbl
BOCITUTaHUs OOYYAIOIINXCS MPH MOJIYyYeHUH OCHOBHOTO 00111ero oopazoBanus u ¢ yuéroM KoHieniuu npenoaaBaHusi y4eOHOTo
npeamera  «Xumusi» B oOpaszoBarenbHbIX  opranmsanusax — Poccuiickoit — denepanuu, peaiu3ylOImMX  OCHOBHBIC
obmeoOpazoBarenbHbie Mporpammel (yTB. Pemenunem Komnerun Munnpocsemennss Poccun, mporokon ot 03.12.2019 N IIK-
4BH).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUS»

Bknan yueOHoro mpeamera «XuMush» B JOCTHKEHHE IeJied OCHOBHOTO o0I1Iero oOpa3oBaHusi OOYCJIOBJIEH BO MHOTOM
3HAYCHUEM XUMHUYECKOM HAyKU B TMO3HAHUHU 3aKOHOB MPUPOIbI, B PA3BUTUU MPOU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3JaHUU
HOBOI1 0a3bl MaTepuaNbHOU KYJIbTYpPHI.

XuMusl Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHWia CBOE BJIMSHHUE HAa BCe OOJACTU 4YEJIOBEYECKOIO
CYIIECTBOBAaHMS, 3ajJlajla HOBOE BHJICHHE MHUpPa, CTaja HEOThEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIBTYPbI, HEOOXOAUMBIM
YCIOBUEM KW3HU OOIlECTBA: 3HAHUE XWUMHHU CIYXKXUT OCHOBOM [Jii (OPMUPOBAHMS MHUPOBO33PEHUSI UEJIOBEKA, €ro
MPEJCTAaBICHU O MaTepUaJIbHOM €AWMHCTBE MHpPA; BaXHYIO pOJb UrparoT (QopMHUpyeMble XUMHUEH TMPEJCTaBICHUS O
B3aMMOTIPEBPAIIECHUAX YHEPTUU U 00 IBOJIOIUU BEIIECTB B IPUPOJIC; COBPEMEHHAsI XMMHUSI HAIPaBIICHA HA PEIICHHE TI100aTbHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHSI UETOBEYECTBA — CHIPHEBOM, DHEPIETHUECKOM, MUIIEBOM MU IKOJOTHYECKON 0€30MacHOCTH,
po0JIeM 3PaBOOXPAHCHHUS.

B ycrnoBusix BoO3pacTaromero 3HAUYCHHWS XUMHUU B JKU3HU OOIIECTBA CYIIECTBEHHO TMOBBICHUJIACH POJIb XUMHUYECKOTO
oOpasoBanus. B miane conmanusay oHO SBJISIETCS OJTHUM U3 YCJIOBUMA (POPMUPOBAHUS UHTEIUICKTA JTUYHOCTH U TAPMOHUYHOTO
€€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHHS HEOOXOIMMBI I MPUOOPETEeHUsI OOIIEKYJIbTYPHOTO YPOBHSI, TTO3BOJISIOIIETO
YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO YYaCTBOBATh B MHOTOOOpAa3HOM U3HMU OONIECTBA, AJII OCO3HAHUS BaKHOCTHU
pPa3yMHOI0 OTHOLIEHHS K CBOEMY 3IOPOBBIO W 3J0POBBIO APYIMX, K OKpYy>Karolled NPUPOAHON cpene, AJsi TPaMOTHOIO
NOBEJICHUS IPHU HUCTIOJIb30BAHUH PA3IMYHBIX MATEPUAJIOB U XUMUUECKUX BEILIECTB B TOBCETHEBHOM KU3HH.



XuMu4yeckoe 00pa30BaHHE B OCHOBHOW IIKOJE SIBISETCA Oa30BbIM 1O OTHOLICHHIO K CHCTEME OOIIEro XHMHYECKOTO
oOpazoBanus. [loaToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaM3yeT MPUCYIIHE OOLIEMy XMMHYECKOMY O0Opa3oBaHUIO
KJIFOUEBBIE 1IEHHOCTH, KOTOpbIE OTpa)xaloT TrOCYJapCTBEHHBbIC, OOIIECTBEHHbIE W WHAMBUAYaJbHbIE NOTPEOHOCTH. DTUM
OTMpeENsIeTCs CYIIHOCTh OOMIEH cTpaTern 0Oy4eHMsl, BOCITUTAHUS U PA3BUTUS OOYYAIOIIMXCS CPEeICTBaMH y4eOHOTO TIpeIMeTa
«XUMUD.

N3yuenue npeamerta: 1) cnocoOCTBYET peanu3aiii BO3MOXHOCTEH AJi1 caMOpa3BUTHUS U POPMUPOBAHUS KYJIbTYpPbl TUYHOCTH,
e€ oOmeil 1 (QyHKIMOHAIbHOM IPAaMOTHOCTH; 2) BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEM
MOJPOCTKOB, HAaBBIKOB HX CaMOCTOATENBHON y4eOHON JEesATENbHOCTH, SKCHEPUMEHTAIBHBIX M HCCIEA0BATEIBbCKUX YMEHHI,
HEO0OXOJMMBIX KaK B TOBCEIHEBHOMN KU3HM, TaK U B IPO(YECCHOHATBHOMN AeATENbHOCTH; 3) 3HAKOMUT CO CHEUU(UKON HAYYHOTO
MBILIUIEHUS, 3aKIaJAbIBAET OCHOBBI LIEJTOCTHOTO B3IJIA1a HA €AMHCTBO IIPUPOJBI U YEJIOBEKA, SIBISAETCS OTBETCTBEHHBIM ITAIllOM B
(hopMUpPOBaHUM €CTECTBEHHO-HAYUYHOW TPAMOTHOCTH MOJPOCTKOB; 4) crioco0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOILICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]l B SKOJIOTMYECKOE 00Opa30BaHNE MIKOJIbHUKOB.

Ha3BanHble HampaBiieHHs B OOyYE€HHHM XUMHUU OOECIEUMBAIOTCS CHEUU(DHUKON coaep:kaHHsl MpeaMeTra, KOTOPBIA SBIsSETCS
MeJJarOrMYeCKU aJanTHPOBAHHBIM OTPaKEHHUEM 0a30BOIM HAYKU XMUMHH HA ONIPENeNEHHOM JTare €€ pa3BUTHS.

Kypc XxuMHM OCHOBHOM HIKOJIbI OPUEHTUPOBAH HAa OCBOCHHE OOY4YalOIIMMHUCS OCHOB HEOPTraHMYECKOW XMMHUU M HEKOTOPBIX
MIOHSATHM M CBEJICHUH 00 OT/IEIBbHBIX 00BEKTaX OPraHUYECKOU XUMHH.

CrpykTypa coaepxaHusi mpeamera c(OpMHUpPOBaHA Ha OCHOBE CHUCTEMHOrO Mojaxojga K ero wusydeHuto. CopeprxaHue
CKJIa/IbIBAETCS U3 CUCTEMBI MIOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMHUYECKOH peakuuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl I10 MPUHLHUILY IIOCIENOBATEIBHOIO pAa3BUTUS 3HAHUN HAa OCHOBE TEOPETUYECKUX
IIPEACTABICHUM PA3HOI0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUSA, YpOBHs [leprnoanueckoro
3akoHa JI. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUH, YUYEHHS] O CTPOCHUU aTOMa M XUMHUYECKOW CBSI3U, MIPEACTABICHUN 00
ANEKTPOIUTUYECKON IHCCOLMALMN BEUIECTB B PACTBOPAX. | €OPETUYECKUE 3HAHUS PACCMATPUBAKOTCA HA OCHOBE DMITMPHUYECKU
MOJIYYeHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIENIOBATENHLHO OT OJIHOIO YPOBHS K JPYTOMY, BBINOJHSAS (QYHKUIUU
OOBSCHEHHSI U MTPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOJYYEHHUS MU3y4aeMbIX
BEILIECTB.

Takast opranuszanusi cojepx’aHus Kypca ClloCOOCTBYET MPEACTABICHUI0 XUMUYECKON COCTABIISIIONICH HAYYHOM KapTHUHBI MUpa B
joruke e€ cucteMHOU mpupoabl. Tem cambiM oOecredrBaeTcss BO3MOXKHOCTh (POPMHUPOBAHUS y OOYy4arOUIMXCA LIEHHOCTHOTO
OTHOILLIEHUS K HAy4YHOMY 3HAaHHUIO M METOJAM IO3HAHWs B HayKe. Ba)XHO TakKe 3aMETUTh, YTO OCBOEHHE COACP/KAHMUA Kypca
IIPOUCXOJHUT C MPUBJICYEHUEM 3HAHWW W3 paHee H3YYEHHBbIX KypcoB: «Okxkpyxkarommii mup», «buomorus. 5—7 kmaccel» H
«Dusuka. 7 Kmacey.



HEJIN N3YYEHUA YYEBHOI'O ITPEAMETA «XUMMUS»

K HanpaBneHMIO NEpPBOCTENEHHON 3HAYMMOCTH NpPU peaju3aluu 00pa3oBaTelbHbIX (YHKUMH mnpeamera «XHUMHUD»
TPaJULMOHHO OTHOCAT ()OPMHUPOBAHME 3HAHUI OCHOB XMMMYECKON HAyKM Kak O0JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS,
IPAKTUYECKON JESITEIBHOCTH 4YeJIOBEKa M KaK OJAHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3azada INpeaMeTa COCTOMT B
(OpPMUPOBAHUN CUCTEMBI XUMHYECKMX 3HAHUNW — BaKHEHMIIMX (DaKTOB, NMOHATHUN, 3aKOHOB M TEOPETHUECKUX IOJIOKEHUM,
JOCTYMHBIX O0OOLIEHUI MHPOBO33PEHUECKOIO XapaKTepa, S3blKa HAYKH, 3HAHMW O HAayYHbIX METOAAX W3Y4YEHMsI BELIECTB U
XUMHUYECKUX PEaKIMi, a TaKke B (POPMUPOBAHUU U PA3BUTUN YMEHHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HaOJII0ACHUEM U MPOBEJICHUEM XUMUYECKOTO SKCIIEPUMEHTa, COOJIIOJICHUEM MPaBUIT O€30MacCHOr0 OOpallleHHsl C BEIIECTBAaMU B
ITIOBCETHEBHOM KU3HMU.

Hapsigy ¢ 3TuM 1enu u3ydeHusl npeaMera B MpOorpaMMe YTOYHEHBI U CKOPPEKTHUPOBAHBI C YYETOM HOBBIX HMPHOPUTETOB B
CUCTEME OCHOBHOTO o0uiero oopazosanus. CerojiHsa B 00pa3oBaHUU 0CO00 3HAYMMOM MPU3HAETCS HAIIPABIEHHOCTh OOYyUYEHHs Ha
pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (pOpMuUpOBaHHE €€ HMHTEIUIEKTa M oOwed KynbTypbl. OOydeHHE YMEHUIO YYUTHCS U
MPOJIOJKATh CBOE 00pPa30BAHUE CAMOCTOSTENBHO CTAHOBUTCS OJTHOM U3 BAXKHEUIINX (PYHKUUN y4eOHBIX TPEAMETOB.

B cBs13u ¢ 3TUM IpU U3y4EeHUHU IpeIMeTa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIEe 3HaUeHUE NPUoOpeNn Takue 1eNd, KakK:

(opMUpOBaHKE MHTEIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY
NPUHATUIO PEIICHNUH, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

HaIpaBJIEHHOCTh 00Y4YEeHUs Ha CHCTEMATHUECKOe MPUOOILEHNE YUaIIUXCsl K CAMOCTOATEIbHON MTO3HABATEIBHOM €SI TEIbHOCTH,
Hay4YHBIM METO/IaM MO3HaHUs, POPMHUPYIOIIMM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K XUMUU;

oOecrnieyeHne yCciaoBUM, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYAIOUIMMHUCS OMbITa Pa3HOOOPAa3HOM NEATENbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYCHUE AJIS Pa3JIMYHBIX BHUJIIOB
NEeSTENbHOCTH;

dbopMHpoOBaHUE YMEHHUIN OOBSICHITH U OLICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUpPa HA OCHOBAHWUM 3HAHUU M ONBITA, TIOJYyUYEHHbIX
MpU U3YYECHUH XUMUU;

dbopmHpoBaHre y 00y4aIOIIUXCsd TYMaHUCTUYECKUX OTHOLIEHUHM, MOHUMAHUS [IEHHOCTH XMMUYECKUX 3HAHWM JIJIsl BBIPaOOTKHU
HKOJIOTUYECKU LIEeeCO00pa3HOTr0 MOBEAEHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS] CBOETO 3/I0POBbS U
OKPYKarOIIEU IPUPOJHON CPEBI;

pa3BUTHE MOTHBALMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS
00I11eueI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpoGuUIIsi U HAIIPABIEHHOCTU JaIbHEHIIIETO 00YUYEeHHS.

COIEPKXAHUE YYEBHOTI'O IIPE/IMETA




IlepBoHaYa/IbLHbIE XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Ponb XMMuuM B )KU3HU 4enoBeka. Tena u BemecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHHE
BenecTB. [loHsATHE 0 METOMAaX MO3HAHUSA B XUMUU. XUMUS B cucTeMe HayK. YucTele BemecTBa U cMecH. CriocoObl pa3eineHus
CMECEH.

ATOMBI U MOJNEKYJIbl. XUMUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpOoCThIE U CIIOXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumnyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MTOCTOSHCTBA COCTaBa BelecTB. OTHOCUTENbHAsS
aToMmHasi macca. OTHOCHUTENbHASA MOJIEKYJIIpHas Macca. MaccoBas 1011 XUMUYECKOTO AJIEMEHTa B COCIUHEHUU.

duznyeckre U XUMUYECKHUE SIBJICHNA. XUMHUYECKasl pEeaKIys U €€ MPU3HAKU. 3aKOH COXPAHEHUSI MACChl BEIIECTB. XUMHUYECKUE
ypaBHeHus1. Knaccudukanus XUuMUYECKUX peakuil (COEqUHEHUS, PA3I0KEHUS, 3aMEILICHHsI, 0OMEHA).

XUMUYECKUI JKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOW, ¢ TpaBwiamMu pabOThl B JabopaTopuu U IpUEMamMu
oOpamieHusi ¢ J1a0OpaTOPHBIM O0OPYIOBAHHEM; HW3YYEHUE U OINUCAHUE (PU3MYECKUX CBOMCTB 0Opa3llOB HEOPTaHUYECKUX
BEILIECTB; HaOmoAeHue (pU3ndeckux (IUIaBJI€HUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYNKE, KUIEHHE M KOHJEHCalus
BOJIbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCJIOTOM) SIBJICHHM,
HaOJII0ZICHUE U ONMCAaHUE MPU3HAKOB MPOTEKAHMS XUMUUECKUX Peakinii (pa3jokeHue caxapa, B3auMOICHCTBUE CEPHON KUCIIOTHI
¢ xJjopuaomM Oapusi, paznoxxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3aumojencTBre xene3a ¢ pactBopoM conu meau(Il));
U3y4eHUe Croco00B pa3zelieHust cMecel (C MOMOIBI0 MarHuTa, GUILTPOBaHKE, BhITApUBAHUE, TUCTHILIALNS, XpomaTorpadus),
MIPOBEJICHUE OUYNCTKU MOBAPEHHOW COJIM; HAOJIOIEHUE U ONKUCAHUE PE3YJIbTaTOB MPOBEJIEHUS OIBITA, UJUTFOCTPUPYIOLIETO 3aKOH
COXPAHEHHUsI MacChl; CO3JaHUE MOJIeNIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHelline npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopoa — 3J1eMeHT U IpocToe BeriecTBo. HaxoxaeHue Kuciopoja B IpUpoJe,
¢du3nueckue u XuMrueckue cBoiictra (peakuuu ropenusi). Oxcunpl. [Ilpumenenne kuciaopoaa. CrnocoObl MoMydeHUs: KUCIOpoa B
1abopaTopur U MPOMBIILIEHHOCTH. KpyroBopoT kucinopoza B npupoe. O30H — ayioTponHasi Mo (pUKaus KUCIOPOa.

TennoBoi 3(hPexT XUMUUECKON peakIui, TePMOXUMUYECKUE YPABHEHUS, DK30- U SHAOTEPMUYECKUE PEaKlUU. TOIINBO: Yrojb
Y METaH. 3arpsi3HeHHe BO3/1yXa, YCUJICHHE MapHUKOBOT0 3 dekTa, pa3pyiieHre 030HOBOTO CIIOSI.

Bonopon — nsnemeHT M mpocTtoe BemiecTBo. HaxokleHue BojgopoAa B MpUpoe, (PU3MYECKHEe M XUMHUYECKHE CBOMICTBA,
NpUMEHEeHue, cnocoObl nonyueHus. Kucnotsr u conu.

KomnuectBo BemiectBa. Monb. MomnsipHast macca. 3akoH ABorajapo. MomsipHblii 00bEM ra3oB. Pacu€rel 1Mo XMMHUYECKUM
YPaBHEHUSIM.



dusnueckne cBOMCTBA BOABL. Boma kak pactBoputens. PactBopbl. HacklllieHHbIE 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH
BEILIECTB B BoZie.MaccoBasi 1ol BEIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOJbl. OCHOBaHUA. Posb pacTBOPOB B IPUPOJIE U
B KW3HU 4esoBeka. KpyroBopot Bojibl B Iipupoie. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuil. Oxcuabl. Krnaccudukanus okcuaoB: coseoOpasyroniue (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTepHbIe) U HecodeoOpasyromue. HoMeHknarypa okcuoB (MEXIyHApOAHas U TpUBHalIbHAs). DU3NYECKUE U
XUMHYECKUE CBOKMCTBA OKCUIOB. [omydeHne okcuaoB.

OcnHoBanusa. Krnaccudukanuss oOCHOBaHMM: IIEIOYM M HEPACTBOpUMBbIE OCHOBaHMA. HomeHkiaTypa OCHOBaHUU
(MexxnyHapoHas U TpuBUalbHas ). OU3nUecKue 1 XUMHUECKHE CBOMCTBA OCHOBaHMM. [lomydeHne ocHOBaHMIA.

Kucnotel. Knaccudukanus kucior. HoMeHknaTypa Kuciaotr (MeXIyHapoaHas W TpuBHUaidbHas). OU3HMYECKHE U XUMHUYECKUE
cBoiicTBa KUCIOT. Psg aktuBHOCTH MeTamuioB H. H. bekerosa. [Tlonyuenune kucnor.

Conu. Homenknatypa cojieid (MexayHapoAHas U TpuBuaibHas). Dusnueckue U XUMHUYECKHUE CBOMCTBa coiieid. [lomydyenue
COJIEH.

['eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

XUMUYECKUN SKCIIEPUMEHT: KAaueCTBEHHOE OIpe/eNieHHe COJEp)KaHUsd KHUCIOpoJa B BO3AyXe; IMOJIy4YeHHE, COOMpaHue,
pacro3HaBaHME€ M HW3Y4YEHHME CBOMCTB KHCIOpOJa; HAOIIOJEHHE B3aMMOACHCTBHS BELIECTB C KHUCIOPOJOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKpaIIeHNus TopeHus (Ioxkapa); 03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U ONMCaHUE UX CBOWCTB; MOJIy4YEHHE,
coOupaHue, pacro3HaBaHWE W H3yYeHHWE CBOWCTB BOJOpojJa (TopeHue), B3ammojelcTBue Bojaopona ¢ okcumom wmeau(ll)
(BO3MOKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB);HAOMI0JeHE O0pa3loB BELIECTB KOJIMYECTBOM | MOJb; HCCIeA0BaHUE
OCOOEHHOCTEN pacTBOPEHMs BEILECTB C Pa3IMYHON PaCTBOPUMOCTHIO; MPUTOTOBIEHUE PACTBOPOB C OMPEEIEHHON MacCOBOM
J0JIeil pacTBOPEHHOIO BELIECTBA; B3aUMOJECHCTBUE BOJbl C METallaMU (HAaTpUEM U KajibliMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); OMNpPENENIEHUE PACTBOPOB KHUCIOT W WIEJOYEH C MOMOIIbI0 WHIWKATOPOB; HUCCIEAOBaHHE OOpa3loB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB; HAOIOJEHWE H3MEHEHUs OKpPAaCKM HMHAMKATOPOB B pacTBOpax KHUCIOT U
mesoue; m3yueHue B3auMojencTBusi okcuga meau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeTajylaMHu, peakiui
HEWTpaIu3aluuy; MOIYyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOrO METaJUla APYTMM W3 PAacTBOPA COJM; PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHENIINE KITacChl HEOPTaHUYECKUX COEAUHEHUID.

Iepuonnuecknit 3akoH u Ilepuognyeckas cucrema xumudeckux ieMeHToB /I. U. MenngeneeBa. CtpoeHue aToMoB.
Xumuyeckas cBs3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbLHbIE PeaAKIMHU

[lepBble MOMBITKH KIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHSATHE O Trpynmax CXOAHBIX 3JEMEHTOB (IIENIOYHBbIE H
IEJIOYHO3EMENIbHBIE METAJJIbl, TaJlOTE€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U
TUAPOKCUIBI.



[lepnognueckuit 3akoH. Ilepmommueckas cucrema xmmudeckux osnemeHToB [l M. MenneneeBa. KoporkonepuonHas wu
mHHOTNIepuoaHas ¢opmbl [lepuoanueckoid cuctembl xumuueckux sieMeHToB [I. M. MenneneeBa. Ilepuonbl u rpyIiibl.
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHUEe 3JIEKTPOHHBIX 000J0YEK aToMOB MepBbix 20
xuMuueckux 3nemMeHToB llepuommueckoin cuctemsl JI. 1. MeHneneeBa. XapakTepUCTHKAa XWMHYECKOTO 3JIEMEHTA IO €ro
nojioxeHuto B Ileprnonnueckon cucreme Jl. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUs PaJnyca aTOMOB XMMHMYECKUX IJIEMEHTOB, METAUIMYECKUX M HEMETAUIMYECKHUX CBOWCTB IIO
rpynmnam u nepuogaM. 3HayeHue [lepuonnueckoro 3akoHa u [lepuonnueckon CUCTEMBI XMMUYECKUX JIEMEHTOB JUISl Pa3BUTHUS
Hayku U npaktuku. Jl. 1. MenaeneeB — y4E€HBIN U TPaKIAHUH.

Xumuueckass cBsi3b. KoBaneHTHas (MOJSIpHAs W HEMNOJSpHAas) CBS3b. JJIEKTPOOTPHUIATEIBHOCTh XUMHUYECKHX 3JIEMEHTOB.
HNonnas cBs3b.

Crenenp okucnenus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. [Iporeccsl OKUCIeHns 1 BOCCTaHOBIEHNA. OKUCIUTENH U
BOCCTAHOBUTEIH.

XUMUYECKUHN 3KCIEPUMEHT: U3ydeHHe 00paslioB BELIECTB METAUIOB U HEMETAJJIOB; B3aUMOJICHCTBUE THMAPOKCUIA LIMHKA C
pacTBOpaMM KHUCJIOT U WIEJIOYEH; IPOBEICHHUE OIBITOB, WIIIOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pas3ioKeHus, COSTUHEHHUS).

MexknpeaMeTHbIe CBA3H

Peanuzanusi MeXIpeIMETHBIX CBSI3eH MpU M3yUYEHUU XHMMHUHU B 8 KJlacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE Kak OOLIMX
€CTECTBEHHO-HAYYHBIX MTOHITUH, TaK U IMOHATUM, SBJISIOIIUXCA CUCTEMHBIMHU ISl OTJIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI' O
LUKJIA.

OO1Me ecTeCTBEeHHO-HAy4YHbIE TMOHATHS: HAy4YHBIM (akT, rumore3a, TeOpus, 3aKOH, aHaIM3, CHUHTE3, Kiaccudukaims,
MEePUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHHE.

@duzuka: MaTepusi, aToM, JJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, PAIHOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUI
3apsll, BEIIECTBO, TEJIO0, O0BEM, arperaTHOe COCTOSIHUE BEUIECTBA, ra3, (PU3nyYecKue BEIUMYMHbI, €UHUIBI U3MEPEHHUs, KOCMOC,
M1aHeTsl, 3BE371b1, CoHIIE.

buosnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPasbl, TOPHbIE TOPObI, TIOJIE3HBIE HCKONIAeMbl€, TOIIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI




H3y‘—ICHI/IC XMMHUM B 8 Kjacce HarpaBJICHO Ha JOCTHIKCHHC O6y‘-IaIOIHI/IMI/IC$I JIMYHOCTHBIX, MCTAIIPECAMETHBLIX W IPCIMCTHBIX
PE3YJIbTATOB OCBOCHUA yqe6H0ro mpeamMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUsS JOCTUTAIOTCS B XO/€ OOyYeHHUS XUMHH B
€IMHCTBE y4eOHOW M BOCIHUTATENbHOM JAesTenpHOCTH OpraHu3alud B COOTBETCTBUU C TPAJAMLMOHHBIMU POCCUHCKUMU
COLIMOKYJIFTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMU MOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIM3ALNUN O0yUYaOIUXCSL.

JIM4HOCTHBIE pe3yJabTaThl OTPAXKAOT CHOPMHUPOBAHHOCTD, B TOM UUCJIE B YACTH:

ITaTpuoTHYECKOr0 BOCTIUTAHUS

1) LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACJEAHI0, TOHUMAaHUS 3HAUECHHUS
XUMUYECKON HAyKH B KU3HH COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOW HH(pOpMAaIMel 0 NepenoBbIX
JOCTHKEHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOMCTBE MHpa
M 00IIIeCTBa;

I'paxxaanckoro BocnuTaHus

2) mpencTaBiI€HHUS O COLMAIBHBIX HOpMax M MPaBWIIAX MEXIMYHOCTHBIX OTHOIIEHHUN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-HCCIEeA0BaTEIbCKOM, TBOPUYECKON M JPYrUX BHIAX JEATEIbHOCTH;
TOTOBHOCTU K Pa3HOOOpPa3HONW COBMECTHOHM AESATEIbHOCTU MPU BBIIOJHEHUU Y4YEOHBIX, MO3HABATEJIbHBIX 3a/1ad, BBIOJHEHUU
XUMHUYECKHUX IKCHEPUMEHTOB, CO3JJaHUM YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOINOHMMAHUIO U B3aUMOIIOMOILM B MPOLECCEe
ATON y4eOHOM N1eATeNbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUE U MOCTYNKH CBOMX TOBApUIIEH C MO3UIIMA HPABCTBEHHBIX
Y IIPABOBBIX HOPM € YYETOM OCO3HAHMS NOCIEACTBUN IMOCTYNKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XMMHUYECKOW PEAKIUU, COOTBETCTBYIOUIMX COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U COCTABJISIOLIMX OCHOBY JJIS MOHMMAHMS CYHIIHOCTH HAyYHOH KapTHUHBI MHpA; MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS NPHUPOIBI, B3aMMOCBS3SX YEIOBEKA C IMPUPOJHOW CPEAOW, O POJM XMMHHM B IO3HAHUUA ITUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTHBOB, HANPABICHHBIX Ha MMOJYYEHHUE HOBBIX 3HAHUW MO XWMHH, HEOOXOAMMBIX AJii OOBSICHEHUS
Ha0JI0/TaeMBIX TPOIIECCOB U SIBJICHMUIA;

5) mo3HaBaTeNbHON, MH(POPMAIIMOHHON M YHUTATENbCKOW KYJIBTYPBl, B TOM YHCJE HABBIKOB CaMOCTOSITENIbHOM pabOTHI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATYpPOil, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMH UH(DOPMAILIMOHHBIX TEXHOJIOTUH;



6) uHTepeca K 0OYUCHHIO M MO3HAHUIO, JTIOOO3HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpPa30BaHUIO, IPOESKTHON U
UCCIIeI0BATEILCKON AESTEIBHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPABJICHHOCTH U YPOBHS 00yUYEHUS B JabHEUIIEM;

@®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHMS LIEHHOCTU KU3HH, OTBETCTBEHHOTO OTHOIIECHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIA 00pa3 >KU3HH,
OCO3HaHMS MOCJIEJCTBUNA U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIOTPEOJIECHUS alKOrojsi, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH
coOJII0/IeHUs MpaBuil 0€30MaCHOCTH MPU OOPAIIEHUH ¢ XUMUYECKMMHU BEIIeCTBAMH B OBITY U peabHOM KU3HH;

TpyaoBoro BocnuraHusi

8) mHTEepeca K MPaKTUYECKOMY U3YUCHHIO TTpodeccuii U Tpya pa3IuyHOro poja, yBaXKCHHUE K TPYAY U pe3yJibTaTaM TPYAOBOH
AESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW MO0 XMMHH, OCO3HAHHOTO BBHIOOpA MHAMBHIYATbHOM
TPAeKTOPUH MPOAODKEHUS 00pa30BaHus ¢ yUE€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB
U TOTpeOHOCTEeH; ycmemHo NpodecCHOHATBHON JEATEIBHOCTH UM Pa3BUTHS HEOOXOJUMBIX YMEHHH;, TOTOBHOCTh
a/IalTUPOBATHCA B MPO(HECCHOHATLHON Cperie;

IKOJIOTHYECKOr0 BOCIIMTAHUSA

9) sKoJIOrHYecKU 1enecoo0pa3HOro OTHOLIEHUS K MPUPOJAE KaK MCTOUYHUKY XU3HUM Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS,
MMOHUMAaHUS [IEHHOCTH 3JI0POBOTO M 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOT'O OTHOIICHUS! K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHMs LIEHHOCTU COOIOICHUS MpaBuJl 0€30MacHOro MOBENEHUs MpU paboTe ¢ BEIIeCTBAMH, a
TaK)K€ B CUTYallUsAX, YTPOXKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSATH 3HAHUS, MOIyYaeMble MPU U3yUYEHUU XUMMH, JUIsl PELICHUS 3a]ad, CBSI3aHHBIX C OKpYXaroulei
IPUPOIHON Cpefol, MOBBILIEHUS YPOBHSI 3KOJOTMYECKOW KyJIbTYPbl, OCO3HaHHUS IJIOOAJBHOTO XapakTepa SKOJIOIMYECKHUX
npo0JieM U IMyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

11) 2KONOTHYECKOTO MBIIUICHUSI, YMEHHUS PYKOBOJCTBOBAThCS MM B TIO3HABATENHHOW, KOMMYHHKATHBHOW M COITMAIBHOM
MIPaKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocTtaBe MeTanpenMeTHBIX Pe3yIbTaTOB BBIJIEISIOT 3HAUMMBIE AJ11 (POPMUPOBAHUS MUPOBO33PEHUS OOILIEHAYYHbIE TOHSATHUS
(3aKOH, Teopusi, MPUHLMUII, TUIOTE3a, (HaKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U Jp.), KOTOPbIE MCHOJb3YIOTCS B €CTECTBEHHO-
HAy4YHbIX Y4E€OHBIX MPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ATUX MPEIMETOB (POPMUPOBATH MPEJCTABICHUE O LIETOCTHOU
HAy4YHOM KapTHHE MUpPa, U YHUBEpCAJIbHbIC YueOHble NeCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PErYISITUBHBIE), KOTOPHIE
oOecneunBarOT GOPMUPOBAHUE TOTOBHOCTH K CAMOCTOATEILHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU AeSITEbHOCTH.



MeTtanpeamMeTHbIe pe3ynbTaThl OCBOCHUS 00pa30BaTENbHOM MPOrpaMMBbl IO XMMHUU OTPaKalOT OBJIAJICHHE YHHBEPCATbHBIMU
MO03HABATENLHBIMU JICUCTBUSIMU, B TOM UYHUCJIE:

ba3oBbIMH JIOTHYECKUMU AeICTBUSAMH

1) yMmMeHueM HCHOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUM 3HAHUMN: PACKPHIBATH CMBICT XUMHUYECKUX
MNOHATUH (BBIIETSATh UX XapaKTepHbIE MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU MOHSATUSMHU ), UCIIOIB30BATh MMOHSATHUS
JUTsL OOBSICHEHUS OT/ACNIbHBIX (PAKTOB U SBJICHUI; BRIOUPATh OCHOBAHUS U KPUTEPUH IS KIACCU(PUKAIMA XUMUYECKHUX BEILIECTB U
XUMUYECKUX PEAKIUH; yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXIYy OOBEKTAMH HM3YYEHHS; CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBIE, I€AYKTUBHbIC, IO aHAJIOTHUHN ); JIeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

2) yMEHUEM NPUMEHATh B NPOLIECCE IMO3HAHUS TMOHATHA (IPEIMETHBIE M METANpPeIMETHBIE), CUMBOJUYECKHE (3HAKOBBIC)
MOJEJIA, HUCIHOJIb3yeMble B XUMHUH, MPEe0Opa3OBbIBATH LIMPOKO MPUMEHAEMbIE B XHUMHUHU MOJICIbHBIE MPEIACTaBICHUS —
XUMUYECKUI 3HAaK (CMMBOJI 3JIEMEHTA), XUMUYecKkas (opmyja U ypaBHEHHE XMMHUYECKOW peakluu — MpPHU PElIeHUuH y4eOHO-
MTO3HABATEJIbHBIX 33/1a4; C YYETOM 3THUX MOJIEIBHBIX IPEICTABICHUN BBISBIATH U XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB W XUMHUYECKUX PEAKIUM; BBISIBISATH OOIIHUE 3aKOHOMEPHOCTH, MPUYHUHHO-
CJIEACTBEHHBIC CBSI3M M NPOTUBOPEUHS B M3Y4YaEMbIX IMpolieccax U SIBICHUAX; MpeajaraTb KPUTEPUU ISl BBIIBICHUS ATUX
3aKOHOMEPHOCTEH W MPOTHUBOPEUUI; CAMOCTOSATEIHLHO BBIOMPATh CIOCOO perieHus yd4eOHOHM 3amaud (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEILICHUS, BHIOMPATh HAM00JIEE MOAXOSAIINI C YIETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB);

ba3oBbIMH HcCJI€10BATEILCKUMH AeHCTBUAMHU

3) yMeHHEM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a4 TaKKE B KauyeCTBE OCHOBBI IS
(dbopMHUpPOBaHUS TUTIOTE3bI IO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYXKJICHHUI;

4) mpuoOpeTeHNe OMbITA IO MJIAHUPOBAHHUIO, OPTAHU3AIMN U TTPOBEICHUIO YICHUYECKUX IKCIIEPUMEHTOB: YMEHHE HAOII0aTh
3a XOJIOM MPOLECCa, CAMOCTOSTEIBLHO TPOrHO3UPOBATh €0 PE3yibTaT, (POPMYyIUpOBaTh 0OOOIIEHUS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABIIATH OTYET O MPOJIEIAHHON padboTe;

Paboroii ¢c ungopmanuei

5) ymeHueM BbIOMpaTh, aHAJIM3UPOBATH M HHTEPIPETUPOBATH MHOOPMAILMIO PA3IUYHBIX BHUJIOB M (HOPM MpeECTaBIICHMUS,
MOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (HAYUHO-TIOMYJISIPHAS JIMTEpATypa XUMUYECKOTO COAEPKAaHMSI, CIPAaBOYHBIE MOCOOMS,
pecypcbl IHTepHeTa); KpUTUYECKH OLIEHUBATH MPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMAIHIO;

6) YMEHHEM TPUMEHSTh Pa3IMYHBIE METOMBI U 3aIMPOCHI MPHU MOUCKE U 0TOOpe MHPOPMAIMA U COOTBETCTBYIOIIMX JTAHHBIX,
HEOOXOUMBIX JJisl BBHIMOJTHEHHUS Y4€OHBIX M MO3HABATENbHBIX 3a71a4 ONPENeTIEHHOTO THIA; MPUOOPETEHHE OMbITa B 00JAaCTH
WCIIOJIB30BaHUs  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHHA, OBJAJEHUE KYJIbTypOH aKTUBHOTO HCIIOJIb30BAHMUS



pa3IMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSITENIBHO BBIOMpAaTh ONTHUMAbHYIO (OpMYy TMpEACTaBICHUs HWHQOpPMAIMH U
WUTIOCTPUPOBATH PEIlIaeMbIE 33]]a4l HECIIOKHBIMU CXEMaMHU, AMarpaMMaMi, JpyrumMu hopmMamu rpaduku 1 UX KOMOUHAIUSIMU;

7) yMEHHEM HCIMOJIb30BaTh W AHAIM3UPOBATH B Ipollecce Y4eOHON M HCCIEAOBATENbCKOM IEATEIbHOCTH HH(OpMAIUI0 O
BJIMSIHUW TTPOMBIIIUIEHHOCTH, CEJIbCKOTO X035IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOIHON Cpebl;

YHuBepcajibHBIMU KOMMYHUKATHBHBIMHY /Il CTBUSIMH

8) yMeHHEM 3a/1aBaTh BOIPOCHI (B XOJ/€ AUaiora W/ Wiy AUCKYCCUH) MO CYIIECTBY 00CYyX)AaeMoil TeMbl, (OopMyIHpOBaThH CBOU
MPEIJIOKEHHS] OTHOCUTENIBHO BBITIOJIHEHUS MPE/JIOKEHHOM 3a1a4H;

9) mpuoOpeTeHHE OMbITa MPE3CHTALMU PE3YyIbTATOB BBIMOTHEHUS XHUMHUYECKOTO JKCIEPUMEHTa (J1abOpaTOpHOTO OIIbITa,
nabopaTopHOM pabOTHI IO UCCIIEAOBAaHUIO CBOIMCTB BEIIECTB, yUeOHOrO MPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMM I103HABATEJIILHOM W MCCIENOBATEIbCKOW ACATEILHOCTU TMPU
pPELIEHNH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS MO3UMIUN (0OCYyXIeHusd, OOMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOpPAMHAIIMS COBMECTHBIX JIEHCTBUH, OINpeAeNieHHe KPUTEPHUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM paboTHI U 1p.);

YHuBepcajabHBIMU PEryJsiTHBHBIMU JI€/iCTBUSIMH

11) yMeHreM caMOCTOSITEILHO OMPENENsATh IEIU JCSITeIIbHOCTH, TUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH U TIPH
HEO0OXOJMMOCTU KOPPEKTUPOBATH CBOKO JESATEIBHOCTh, BHIOMpaTh HauOosiee >(PGEKTUBHBIE CHOCOOBI pPEIICHHS] y4eOHBIX H
MO3HABATENIbHBIX 337[a4, CaMOCTOSITEJIBHO COCTABISTh WM KOPPEKTHUPOBATH MPEJIOKEHHBIM aJIroOpuT™M JEUCTBUM TMpHU
BBITIOJIHEHUH 3aJIaHUi C YYETOM TOJTY4YeHHUs HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKIUSIX; OLIEHUBAThH
COOTBETCTBHE MOJIYYEHHOI'O Pe3yjIbTaTa 3asiBJICHHON 1IeNH;

12) yMeHHEM HCTIOIB30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, Mpe/ijlaraéMble B YCIIOBUU 33 IaHHM.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpenMETHBIX pPE3ylbTaTOB IO OCBOCHHUIO O0S3aTEILHOTO COJAEPM aHUS, YCTAaHOBJIECHHOTO JIaHHOM NpUMEpPHOMN
paboueit mporpaMMoid, BBIIEISIOT: OCBOEHHBIE 00YUaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHSI M CIIOCOOBI JEHCTBUM, crienuduyeckue
VTSl IPEIMETHOM 001acTH «XUMHUS, BUIbI ACSITEIBHOCTHU MO MOJYYEHHIO HOBOT'O 3HAHUS, €r0 UHTEPIPETALINH, PE0Opa30BaAHUIO
Y TIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUsX.

[IpeameTHbIE PE3yNIbTATH OTPAKAIOT CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA CASAYIOINUX YMEHUI:

1) packpvisameb cmbici OCHOBHBIX XHMHUYECKMX TOHSATHUH: aToM, MOJICKYJa, XMMHUYECKHH 3JEMEHT, MPOCTOE BEIIECTBO,
CJIOKHOE BELIECTBO, CMECh (OJHOPOJHAsA M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEIbHAS aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJIS XMMHYECKOTO 3JEMEHTAa B COEAMHEHUU, MOJISIPHBIM 00BEM,



OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPHUIATEIHHOCTh, CTEIICHh OKUCICHUS, XUMHUYECKas PEaKius, KiacCUpUKaIs
peakiMii: peakiuy COCIUHEHUS, PEAKIUU PA3I0KEHUs, PEaKIMU 3aMEIlEeHUs, peakluu OOMeHa, dK30- U DHIOTECPMHUECKHE
peakinu; TeIIoBOM d3(PeKT peakuuu; Sapo aTroMa, JIEKTPOHHBIN ClIoil aToMa, aTOMHAasi OpOUTAllb, PAIUyC aTOMa, XUMUYecKas
CBSI3b, IMOJISIPHAsl M HEMOJSpPHAs KOBAJEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATHOH, aHMOH, PACTBOP, MaccoBas JI0Js BEIECTBA
(IpoueHTHasE KOHLIEHTpaIusi) B PacTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHATHHA (CM. M. 1) M MPUMEHSATH 3TH TMOHSTHUS MPH OMHCAHUH
BEILIECTB U UX NPEBPAIICHUN;

3) ucnoavzoeamv XUMHUYECKYIO CUMBOJIMKY JUIS COCTABJICHUsS (DOPMYJT BEIECTB M YPABHCHHI XUMHUCCKHUX PEaKIIHIA;

4) onpedensimb BAJCHTHOCTh aTOMOB 3JICMCHTOB B OWHAPHBIX COCIUHCHHSX; CTCIICHb OKHCICHHUS JJICMCHTOB B OMHAPHBIX
COCIMHEHUSX;, MPUHAJJICKHOCTh BEHIECTB K OMPEACIEHHOMY KIIACCy COEIUWHEHHM 1Mo ¢dopmysiaM; BHUA XUMHUUYECKON CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

5) packpwvisamv cmoicn [lepuonndeckoro 3akona JI. WM. MenneneeBa: IeMOHCTpUPOBATh IMOHUMAHUE MEPUOTUICCKOM
3aBUCHUMOCTH CBOWMCTB XMMHUUYECKUX A3JIEMEHTOB OT UX MOJokeHus B Ilepuogmyeckoil cucteMe; 3aKOHOB COXPaHEHHUS MacChl
BEIIIECTB, MMOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISPHOTO YYEHHs, 3aKOHa ABOTapO; OMUCHIBATh U XapaKTEPU30BATh TAOIHMUHYIO
dbopmy Ileproandeckoit CUCTEMBbI XUMHUECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs moArpynmna (A-rpymnmna)» u «mododHas
noarpynmna (b-rpynma)», Mamsie W OOJBIIME TIEPHOIBI; COOTHOCHUTH OOO3HAUEHHUSA, KOTOpPbIE MMEIOTCA B TaOJMUIE
«llepnonnueckas cucrema xumuueckux diieMeHToB Jl. . MenaeneeBa» ¢ 4HMCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij A1ipa, O0IIee YHUCIIO AIEKTPOHOB U PACIpEIeTICHUE UX 0 DJIEKTPOHHBIM CIIOSIM);

6) rkraccuguyuposams XUMUYECKAE SJIEMEHTBI; HEOPraHMUYECKUE BEIIECTBA; XUMHUYECKHE peakiuu (M0 YHCIAy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3P HEKTY);

7) xapaxmepuzoseams (onucviéams) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KIACCOB, IMOJATBEPKIAas OIMHCAHHUE
MIpUMEpaMH MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIONIUX XMMUYECKUX PEAKITUM;

8) mpoecrozupoéams CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KaueCTBCHHOTO COCTaBa; BO3MOXHOCTH MPOTCKAHUS
XUMUYECKUX MPEBpaIICHUN B Pa3IMUHBIX YCIOBUSIX;

9) eviuucasIMG OTHOCUTEIBHYIO MOJCKYSIPHYFO U MOJIAPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJI0 XUMHUECKOTO DJIEMEHTA II0
dhopmylie COeTMHEHUS; MAaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE; MMPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM pEeaKInH;

10) npumensimov OCHOBHBIC OIEpAIMM MBICIIUTSIILHOW JEATCILHOCTH — aHajiuW3 W CHHTE3, CpaBHCHHE, 0000IIeHNE,
CUCTEMATHU3AINIO, KIACCU(DUKAIMIO, BBISABICHHE NPUYNHHO-CICICTBCHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINid; eCTECTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOJ0IeHNEe, H3MEPEHUE, MOJCIUPOBAHUE, DKCTICPUMEHT
(peasibHBIA U MBICIICHHBIN );



11) credosams TipaBUIIaM  TIOJIB30BAHHMSI XUMHYECKOW TOCYAOHW MW JIA0OpAaTOPHBIM OOOPYIOBaHHEM, a TaKXKe IpaBUIaM
oOpareHusi ¢ BEMIECTBAMH B COOTBETCTBHUH C HWHCTPYKIIUSMH IO BBIMOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB TI0
MOJTyYEHUI0 M COOMpaHHWIO ra3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOpPOJAA), MPUTOTOBICHUIO PACTBOPOB C OMPEICIEHHON
MacCOBOHM JIOJIe pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH M IMPOBOJUTH XUMHUYECKHE OSKCIIEPUMEHTHI IO PACIIO3HABAHUIO
PacTBOPOB IIENOYCH U KHCIOT C TIOMOIIBIO HHIUKATOPOB (JIakMyC, (peHOIPTaIenH, METUIIOPAHX U JP.).
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PEBI[CJ'I 1. HepBOHa‘laJIBHLIe XUHMHYCCKHUEC TOHATUA

1.1

XumMusa —
00J1acTh

BaKHasl

€CTEeCTBO3HAHUA Hu

MPAKTHYECKOM
AeITeJIbHOCTH
YyeJIoBeKa

6

2

CeHnts16p

PackpeiTh CMBICII
V3y4aeMbIX TOHATHM;
PackpeITh posib XUMHUU B
npupoJie u KUZHU
YeJI0BEKa, €€ CBS3b C
JIPYTUMH HAyKaMH;
Paznuuath YHUCTBIE
BEIIECTBA M  CMECH;
OIHOPOJHBIE u
HEOJHOPOHBIE CMECH;
Paznuuate gusnueckue u
XUMUYECKUE SABJICHUS;
Onpenensate  NPU3HAKU
XMMHUYECKUX PEaKIUi Hu
YCJIOBUS X TIPOTEKAHUSI;
CnenoBats npasuiiam Th
u [IIIP npu BeITONHEHUN
IpaKTUYECKUN padoT.

YcTHBIN
ompoc,
IIpaKTUYIECKas
pabora
TEMaTHYECCKHUHU
JIAKTAHT,
CaMOOIICHKa C
HCII0JIL30BaHU
eM
«OIIECHOYHOTI'O
JIACTA.

https://educont.ru/-
KaTaJjor

1 (poBOTO
00pa3oBaTeIbHOTO
KOHTEHTA.

1.2

BemecrBa

u XUMHYIECCKHE

peakuuu

16

Cents0p
-
OKTSI0pb-
HOSIOpb

[IpuMeHATh €CTECTBEHHO
- HAy4yHbIE  METOJbI
MO3HAHUSI W OCHOBHBIC
OIEpaAA MBICIIUTEIIBHOM
NESITEIbHOCTH InIE:
W3y4YE€HUs  BEIIECTB U
XUMHUYECKUX pEaKLINiL;
PackpbITh CMBICJI
V3y4aeMbIX TOHATHM;

Y CcTHBIN
OIIpocC,
TEMaTUYCCKUU
MMHUCbMEHHBIN
OITpocC,
[IpakTueckas
pabora,
CaMOOIICHKA C
HCHOJIb30BAHU

https://educont.ru/-
KaTajior
dpoBoro
00pa30BaTEIHLHOTO
KOHTEHTA.
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Pasnuuate gusnueckue u
XUMUUYECKUE SIBJICHUA, U
OOBACHATh MX CYIIHOCTbH
C TOYKHM 3pEHUs aTOMHO-
MOJIEKYJIIPHOTO YUEHUS;
Onpenensate  TpPU3HAKU
XUMHUYECKUX PEaKUUh Hu
YCJIOBUS UX IPOTEKAHUS;
Knaccudumupoars
XUMHUYECKUE  PEaKIIUU;
CocraBnsate  (GopmyIbl
OWMHApPHBIX  COCJAMHEHUM
o BaJICHTHOCTH u
ONpeaensaTh BaJEHTHOCTb
no ¢opmysiaM BEIIECTB;
paccTaBiIsATh
KO2(PPUITMEHTBI B
YPaBHEHHUSX XUMHYECKOU
peakuuu;

CnenoBath npaBujiam Th
u [IIIP npu BeINOIIHEHUU
IpaKTUYECKU padoT.

cM
«OL€HOYHOI'O
JUCTa».

Hroro no pazneny

22

Paznien 2. BaxxHeiue npeacTaBUTe Il HEOPraHM4eCKUX BeleCTB

2.1 | Bo3ayx.
ITousiTHe 00 okcHIAX

Kucaopoa.

6

1

Hos6pb

PackpsbITh CMBICII
U3y4aeMbIX IIOHATUM U
IPUMEHATL  UX  IIpHU
OIIMCaHUU CBOMCTB

Y CcTHBIN
o1poc,
MMMCbMEHHBIN
OIpoC, 3ayerT,

https://educont.ru/-

KaTajaor
udpoBoro
00pa3oBaTeLHOTO



https://educont.ru/-

BEILECTB U
IIPEBPAILCHUN;
XapakTepu3oBaTh COCTaB
BO3MlyXa, (pusmyeckue u
XUMUYECKUE  CBOMCTBA.
CpaBHuBaThH peakuuu
TOpEHUsT U MEJJICHHOTO
OKHCJICHMS;
pacno3HaBaTh OIBITHBIM
nyTeM KHCIJIOPO/I;
OOBACHATD CYIIHOCTb
AKOJIOTUYECKUX TPOOIIEM,
CBA3aHHBIX C
3arpsi3HEHUEM  BO3/1yXa;
CnenoBatp npasuiiam Th
u [IIIP npu BeINOIIHEHUU
MPaKTUYECKUN padoT.

CamooIIeHKa ¢
HCIIOJIb30BaHU
eM
«OIIEHOYHOI'O
JIACTaY.

KOHTCHTA.

2.2

Boaopona.
ITousiTue 0 KHcJOTAX
H COJIAAX

Hexabpb

PackpeiTh CMBICII
U3Y4YaeMbIX TMOHATUM U
NPUMEHSITh  UX  TpHU
OIMCaHUU CBOWCTB
BEILIECTB u
IIPEBPAILCHU;
Xapaktepu3oBaTb
busznueckue u
XMMHUYECKUE  CBOWCTBA
BOJOPOJIa, CIOCOOBI €ro
MOJIyYEHHUsI, IPUMEHEHUS.
CoOpatb npubop 1s1 ero

YcTHBIN
ompoc,
TeMaTUYCCKUU
MMMCbMEHHBIN
OITpoc,
MpaKkTH4YecKas
pabota
CamoolIeHKA ¢
HCIIOJIB30BaHHU
eM
«OIICHOYHOT'O
JINCTay.

https://educont.ru/-
KaTtaJjJaor
dpoBoro
00pa3oBaTEIHLHOIO
KOHTCHTA.
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nonyuyeHnus. CnenoBaTh
npasuwiaMm Tb u 1P npu
BBITIOJTHEHUU
NPaKTHYECKUI pabor.
YuacTBoBaTh B
COBMECTHOIl pabote B
TpyIIIeE.

2.3 | KontuuecTBeHHBIE PackphITh CMBICH | Y CTHBIT https://educont.ru/-

OTHOIIICHUS B XUMUH U3Y4aeMbIX TOHSTHI U | OIpOC, KaTaJor

MPUMEHSTh ATH TOHATHUS, | TEeMAaTHYECKUH | IU(pOBOTO
a TaKkKe  HW3Y4YCHHBIE | 3aU€ET, 00pa30BaTeIbHOTO
3aKkOHbl M TeopuH I | CaMOOLEHKA C | KOHTEHTA.
peneHus pPacUYeTHBIX | KCTIOIb30BaHU
3a7ad4; Beraucnars | em
MOJISIPHYIO Maccy | «OLEHOYHOTO
BEILECTB; KOJIMYECTBO | JINCTA.
BCII[ECTBA, OOBEM Trasa,
Maccy BEILIECTBA.
[IpoBoauTe pacuersl MO
YPaBHEHHSIM XUMUYECKUX
peaKiuii: KOJIMYECTBA,
00BeMa, MacChl
BEILIECTBA.

2.4 | Bona. PacTBOpBI. SuBapp | PackpsITh CMBICT | Y CTHBIN https://educont.ru/-
IHousitue 00 U3Y4aeMbIX IIOHATHUM U | OIPOC, KaTajaor
OCHOBAHMSIX OPUMEHSATh WX  TIPH | TeMAaTHYECKUH | TupoBOTO

OIMCAaHUU CBOMCTB | MUCbMEHHBIN | 00pa30BaTEILHOTO



https://educont.ru/-
https://educont.ru/-

BEILECTB U
IIPEBPAILCHUN;
XapakTepu3oBaTh
buznyeckue u
XUMUYECKUE  CBOMCTBA
BOABI, €€ POJb  Kak
pacTBOpUTENS B
NPUPOJIHBIX  Mpoleccax.
CocrtaBisiTh  ypaBHEHUSA
XUMHAYECKUX PEaKIuh C
y4acTUEM BOJIBI.
OOBACHATD CYIIHOCTb
AKOJIOTUYECKUX TPOOIIEM,
CIIOCOOBI OYMCTKH BOABI U
MEpbl MO OXpaHe BOA OT
3arpsizHeHus. CienoBath
npaswiam Tb u III1P npu
BBITIOJTHEHU U
MPAKTUYECKUN pabor.
[IpoBOIUTH BBIYKCICHUS
C IPUMEHECHUEM MOHATUH
«MaccoBas T0JIst
BEILIECTBAY.

ompoc,
npaKkTHIecKas
pabora,
CamMoor1ieHKa ¢
HCIIOJIb30BAaHHU
eM
«OIICHOYHOTO
JIACTA.

KOHTCHTA.

2.5

OcHoOBHBIE KJIACCHI
HEOPraHUYEeCKUX
coeJUHEeHUuM

14

deBpanb
-MapT

KnaccudumupoBars

U3y4aeMbI€ BEIIECTBA TIO
COCTaBy U CBOWCTBaM;
CoctaBmsath  GOpPMYIIBI
OKCH/IOB, KHCJIOT,

YcTHBIN
OITpoc,
TEeMaTUYECKUH
MMMCbMEHHBIN
o1poc,

https://educont.ru/-
Kartajaor
udpoBoro
06paSOBaTeHLHOFO
KOHTCHTA.
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OCHOBaHUM, cojJed Hu
Ha3bEIBATh 1504 1o
MEKYHAPOIHON

HOMEHKJIAType.

IIporno3upoBathb

CBOMCTBA BENISCTB Ha
OCHOBE ux o0Immx
XHUM.CBOMCTB HM3YYCHHBIX
Ki1accoB.  IIpousBoauTh
BBIYHCIICHUSA 10

YPaBHEHUSIM XUMHUYECKHUX
peaKuuii.

IIpaKTUYIECKas
pabora,
KOHTPOJIbHAS
paborta,Camoo
IICHKa C
UCTIOJIb30BaHU
eM
«OLIEHOYHOTO
JUCTay.

Hroro o pazneny

33

Paznen

3. Ilepuoguyeckuii

3akoH U Ilepuoauyeckas
Crtpoenue aToM0B. XumMmnueckasi CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

cucreMa XHMMHYECKHX

emeHToB JI. U. MenpaeseeBa.

3.1

Iepuoanuecknii
3aKOH u
Ilepuoauueckas
CHCTEeMa XHMHMYECKHX
3JIEMEHTOB

1. 1. Menpaeeena.
Crtpoenne aToma

6

1

Anpenb

PackpeiTh CMBICII
MEPUOJINYECKOTO 3aKOHA.
[Tonumars
CyLIECTBOBAHUE
MIEPUOINYECKOU
3aBUCUMOCTHU CBOICTB
XMMHUYECKUX DJIEMEHTOB
U HUX COCOUHEHUU O
MOJIOKEHUS B
IIEPUOIUYECKON CHUCTEME
U CTPOEHUMH  aTOMA.
[IporaosupoBathb
xapakrtep MU3MEHEHU

YcTHBIN
ompoc,
KOHTPOJIbHAS
pabora,
CamoolIeHKA ¢
HCIIOJIb30BAHHU
eM
«OIIEHOYHOI'0
JIACTaY.

https://educont.ru/-

KaTajor
1udpoBoro
00pa3oBaTEIHLHOIO
KOHTCHTA.
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CBOWCTB 3JIEMEHTOB U HX
COCAUHEHNUN MO TPpyIIIaM

u nepuoiamMm
[lepuoanueckon
CHUCTEMBI J..
Menpgeneena.

3.2 | XumMuyeckasi  CBSI3b. Maii PackphITh CMBICH | Y CTHBIT https://educont.ru/-
OKHCIUTEILHO- U3y4acMbIX MTOHATHUH; orpoc, KaTaJior
BOCCTAHOBHTEIbHbIE OnpenensTh BUJI | TEeMATHUYECKUH | IU(POBOTO
peakuum XMMHUYECKOH  CBS3M B | MIUCBMEHHBIA | 00pPa30BaTEIbHOTO

COCITMHCHHH, OIpOC, 3adeT, | KOHTEHTA.

Onpenensath CTETICHb
OKHCJICHUS XUMHUYECKOTO
aleMeHTa 1o QopMmylie
€r0 COCTMHCHUS;
Onpenensite 3JIEMEHT -
OKHCJTUTENb M DJIEMEHT -
BOCCTAaHOBUTEb;
OOBACHATD CYIIHOCTb
MPOIIECCOB OKHUCIICHHS U
BOCCTaHOBJICHHUS;
CocTaBisTh
ANIEKTPOHHBINA Oananc C
y4eTOMYHUCIIA OT/IaHHBIX
UTIPUHSTHIX JJIEKTPOHOB,;
CocraBnsiTb  ypaBHEHUS
OKHUCIIUTEIBHO-
BOCCTaHOBUTEIbHON

CaMooI1IeHKa C
HCIIOJIb30BAHU
eM
«OIIEHOYHOI'O
JIACTaY.
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PEaKIHm;

Wroro mo pazneny: 13
PesepBHOE BpeMms 0
OBLIEE KOJIMYECTBO| 68 6

YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoumnuyecTrBo yacos Hara Buasbl, popMbI KOHTPOJIA
n/n U3Y4YEHUA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoTbI padoTbI
1. | BBoxHsbiii uHcTpykTax o Th u 1 |- - Cents106pp | YCTHBIN onpoc,

[ITIP IIpenmer xumuu. Pone xumuu B

OLEeHOYHBII JTUCT




ZKHU3HH 4YCJIIOBCKA.

XuMHS B CHCTEME HAyK. MeToAbI
MMO3HAHUS B XUMHUH

YceTHBIN 01ITpoC

3HAKOMCTBO C IPaBUIaAMU
0e301acHOCTH U puéMaMu paboThI B
XUMHUYECKOH J1abopaTopuu.
[Ipaktrnueckas padora Ne 1. [IpaBuna
paboThI B J1aOOPATOPUH U IPUEMBI
oOpateHus ¢ 1abopaTOPHBIM
o0opy10BaHUEM

[IpakTuueckas pabora

Tena u BemectBa. Gusnyueckue
CBOICTBA BELIECTB. ArperaTHoe
COCTOSIHUE BEILIECTB

VY cTHBIN 01TpoC

Yuctele BeriecTBa U cMecu. CriocoObl
pas3zeneHus: cMecen

YcTHBIN onpoc

[Ipaktuueckass  pabora: Ne 2.
Paznenenne cMmeceit (Ha TpuUMeEpe
OUYHCTKHU MMOBAPEHHOU COJIN)

[TpakTuueckas pabora

Atombl u Monekynsl. IIpocteie u
CJIOJKHBIE BEILIECTBA

YcTHbIN o1poc,
OILIEHOYHBIN JIUCT

XUMHUUYECKHE  BJIEMEHTBhl.  3HaKu Cents6ps | Tematuueckas
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB NMCbMEHHas paboTa
ATOMHO-MOJIEKYIISIPHOE YUYECHHE. OxTa0pb YcTHBIM onpoc

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB




10.

Xumunyeckas popmyina. BaneHTHOCTD
aTOMOB XMMUYECKHUX DJIEMEHTOB

YcTHBIN 01TpoC

11. | CocraBiieHne XUMHUYECKHX (DopMy YcTHBIN 01ITpOC
1§(0) BAJICHTHOCTHU. Haxoxnenue
BAJICHTHOCTH XMMHUUYECKUX JIEMEHTOB
o ¢hopmyiie

12. | OTHOCHTENPHAS ~ aTOMHas  Macca. YcTHBIN onpoc
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca

13. | Pemienne 3amau  Ha  BBIUUCIICHUE [IpakTuka pemeHus 3aaa4y
OTHOCUTEJIbHOMN MOJIEKYJISIPHOM
MaccChl BEILIECTB

14. | MaccoBas 10151 XHMHUYECKOTO [IpakTuka pemieHus 3aaa4
AJIEMEHTA B COCIMHEHUU

15. | Pemienue 3amad  Ha  BBIYKCIIEHHE [IpakTuka pemieHus 3aaa4
MacCOBOM O XUMUYECKOI0
aJieMeHTa 1o GopMysie COeTUHEHHUS

16. | dusnueckue U XUMHUECKUE SIBJICHUS. OkTs6pB YCTHBIN o1poc,
XUMHUYECKas peaKus OLICHOYHBIN JIUCT

17. |[Ipu3Haku W yCJIOBHS TPOTEKaAHUS YcrHblii omnpoc,
XAUMUYECKUX PEAKLINI OLICHOYHBIN JIUCT

18. | 3akoH coXpaHEHHS MacChl BEIIECTB. YcTHBIN onpoc
M.B. JlomOoHOCOB —  y4Y€HBIU-
SHUUKIONEAUCT

19. | Xumnueckue ypaBHEHUS YcrHbIl OIpoc,




OILIEHOYHBIN JIUCT

20. | Tumbr XUMUYECKUX peakuui TemaTuueckuii
(coenuHeHuU, pa3IoXKeHUs, MTUCBMEHHBIN OIPOC
3aMeIIeHusI, 0OMEeHa)

21. | Ypok 0060011eHust U cucTeMaTu3aluu YCTHBINA ompoc, MpakTUKa
3HAHUU pelieHus 3a/1a4 u

COCTaBJICHUE
XUM.ypaBHEHHUIN

22. | KonTponbHas pabora Nel. Hos6ps KontpoarsHas padota

23. |Bozgyx — cMmech razoB. CocraB Hexabpb OLEeHOYHBIN JUCT
BO3/yXa

24. | TemmmoBoit  >PQPeKT  XUMHUYECKON YcTHBIN 01Ipoc
peaxIm, MOHSTHE 0
TEPMOXUMHUYECKOM YpaBHEHHH, 3K30-

U DHIOTEPMHUYECKUX PEAKITUSIX

25. | CniocoObl  TOJTydeHHsI KHCIIOpoja B Tematuueckuii
7abopaTopud W TPOMBIIUICHHOCTH. TUCBMEHHBIN OIPOC
[Ipumenenune kuciopoaa

26. | [Ipaktuueckas  pabora  Ne 3. [Tpaktrueckas pabora
[Tonyuenue u cobupaHue KUCIOpOa,

M3YYEHHUE €r0 CBOMCTB
27. | KpyroBopot Kuciopoja B mpupoJe. YcrHblii omnpoc,
OILIEHOYHBIN JIUCT
28. | Kucinopos — XUMUYECKHUH IEMEHT U VYcTHBI onpoc




npoctoe BemecTBo. [lonstue 00
OKCHAX.

29. | Bomopon — XUMWYECKHN AJIEMEHT U Tematuueckuii
IIPOCTOE BELIECTBO. NIACbMEHHBIN ompoc
(xucmopon)
30. |lIpakTrueckass  pabora  Ne 4. Jlexabpb [TpakTrueckas padota
[Tonyuenune u cobupanue BOAOPOIA,
M3y4YE€HUE €r0 CBOMCTB
31. |lloHATHE O KUCTOTAX U COJISAX SuBapp TemaTnueckuii
MMHUCbMEHHBIN OIpoC
(Bomopon)
32. | KomnuecTtBO BEIIECTBA. Mouib. [IpakTuka pemieHus 3aaa4
MonspHas macca.
33. | 3akoH ABorazpo. MospHbIil 00bEM [IpakTuka peuieHus 3a1a4y
ra3os.
34. | Pemmenne 3amady  Ha B3aUMOCBS3b [IpakTka pemenuns 3a1a4y
KOJMYeCcTBa BellecTBa, O0bEMA U
MaccChl rasos. Pacuétnl o
XUMHUYECKUM YPaBHECHHUSIM.
35. | Pacuérter 1o XUMHAYECKUM [IpakTka pemeHus 3a1a4y
ypaBHEeHUsAM. [IpuMeHeHne 3akoHa
ABorazapo.
36. | dusnyeckue U XMMHUYECKHE CBOMCTBA SlHBaph Y CTHBIN ormpoc,

BOJBI. AHanu3 u CUHTE3 — METOJbI
HN3Yy4YCHUS COCTaBa BOIBI.

OneHOYHBII JIUCT




37.

IloasTue 00 OCHOBAHUIX u
WHJIUKaTOPaX.

depaib

OLEeHOYHBII JTUCT

38.

PactBopsl. PacTBOpUMOCTE BEIECTB B
BOJE.

39.

KonueHnrpaiusa pactBopoB. MaccoBas
JI0J1A BEIIIECTBA B pacTBopeE.
BeruncineHust ¢ HCHOJB30BaHHUEM
MMOHSTHSI «MAacCcOBas JIOJI BEIIECTBA B
pacTBOpE.

HpaKTI/IKa PCHICHUA 3a1a4

40.

[Ipaktuueckass  pabora  Ne 5.
[IpuroroBienue pacTBOpPOB Cc
ONpENEIEHHON KOHIIEHTPALUEH.

[IpakTuueckas pabora

41.

Kpyrogopor BOOpl B mIpupOAE.
3arps3HeHue IIPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI

TemaTnueckuit
MUCHbMEHHBIN

(Boma)

orpoc

42.

Knaccudukanus HEOPTraHUYECKUX
coequneHuullonsitue o0 rpymmax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHBIE H
IEJIOYHO3EMENbHBIE METaJLIbI,
raJIOr€HBl, WHEPTHBIE rasbl).
DNEeMEeHThI,  KOTOpble  00pa3yroT
am(pOTEpHBIE OKCUIBI U TUAPOKCHIBI

Y CcTHBIN
OLEeHOYHBII TUCT

oTpoc,

43.

Knaccuduxanus HEOPTraHUYECKUX
COEIMHEHUMN.

Mapt

Y CcTHBIHI
OLEeHOYHBII JTUCT

oTpoc,

44,

Oxcunpl: KJIacCU(pUKAIUI U

Y cTHBIHT

OTpoc,




CBOICTBA. OLEHOYHBIN JTUCT
45. | OcHOBaHuA, Kaccuukamus TemaTnueckuii
CBOMCTBA, CIOCOOBI ITOTYUYCHUS. MTUCBMEHHBIN OIPOC
46. | AMdoTepHbIe OKCUJIBI U TUAPOKCU/IBI, TemaTnueckuii
UX CBOMCTBA U MOJyYEHUE MUCBbMEHHBIN OIPOC
47. | Kucnotel: cocTaB, Kiaccudukamms, TemaTuueckuit
HOMEHKJIATypa, busznueckue MUCBMEHHBIN OTPOC
CBOMCTBA
48. | Kucnotel: XUMHUYECKHE CBOWCTBA, YcTHBIN onpoc
CIIOCOOBI MOJTYYCHUS. Pan
aKTUBHOCTU METAJIJIOB
49. | Comum: knaccuduKamys ¥ CBOMCTRA. Tematuueckuii
MACBMEHHBIN OIPOC
50. | Beruncnenus o YPaBHEHUSIM TemaTnueckuii
XAMHUYECKON peakiuu MACBMEHHBIN OIPOC
51. | I'eneTnueckas CBSI3b MEXITY [IpakTrka pemeHus 3agaqy
KJlaccaMu HEOPTAaHUYECKUX
COeIMHEHUN
52. |llpakTtuueckas pabora Ne 6. Pemenue [TpakTrueckas pabora
AKCIIEPUMEHTATILHBIX 3a/ad 0 TeMe
«OCHOBHBIC KJIACChl HEOPTAHUYECKUX
COCIMHEHUI)
53. | Ypok 00001IeHns U cHCTeMaTU3aluu Ampenb [IpakTuka pemeHus 3aga4

3HAHUU




54,

KoHnTtponbsHas padora Ne2.

KoHntposnbHas padorta

55.

AHanu3 KOHTPOJIbHOM pabOTHI

56.

Ctpoenue atomoB. CoCTaB aTOMHBIX
AnEP. H3oTomnml. DJIEKTPOHBI.
QOU3UYECKUA CMBICIT  TOPSAKOBOIO
HOMEpA JIEMEHTA

OLICHOYHBI JIUCT

S7.

[Tepuoauueckuii 3aKOH 51
ITepunoanyeckas cucTemMa
XAMHUYECKUX 2JIEMEHTOB ..

MenneneeBa. Ilepuonsl, rpymisl,
noarpynnbl.  DU3AYECKUNM  CMBICHT
HOMEPOB IIEPUOJA U TPYTIIIBI

YcTHBIN onpoc

58.

CrpoeHre DdJIEKTPOHHBIX 000JI0YEK
aToMOB TMepBbIX 20 XUMHYECKUX
AJIEMEHTOB TEPHUOIUYECKON CHUCTEMBbI
. 1. MenneneeBa

YcTHBIN onpoc

59.

XapakTepuCTHUKa XUMHUYECKOTO
JJEMEHTA II0 €ro IOJIOKEHHUIO B
MEPUOIUYECKOU CHUCTEME

. 1. MenpaeneeBa

YcTHBIM onpoc,

60.

3HaueHUeE MNECPUOANYICCKOI'0 3aKOHa U

MIePUOINIECKOMN CHUCTEMBI
XUMHYECKUX 3JIEMEHTOB TS
pa3BUTUS HAYKM U IPaAKTHUKHU.
1. 1. Menpeneen — YYEHBIN,

neaaror 1 rpaxxJaaHuH

YcTHBIM ompoc,




61. | Kontponbhas padota Ne3 1 Maii KoHntposnbHas padorta
62. | DnexTpooTpuaTeNbHOCT  aTOMOB| 1 YcTHbIN ompoc,
XUMHUYECKUX IJIEMECHTOB.
63. | XuMuueckas CBSI3b: noHHas, | 1 YcTHBIH ompoc,
KOBaJICHTHAs noJisipHas u
KOBaJICHTHAsI HETIOJISIPHAS
64. | CTeneHb OKUCIICHUS 1 [IpakTuka pemeHus 3aaa4y
65. | OKUCTUTEIIBEHO-BOCCTAHOBUTEIHHBIC 1 YcTHBIN ompoc,
peaKuuu (OBP). [Ipoueccer
OKUCJIEHUSI W  BOCCTAHOBJICHHUS.
OKHCTUTETN U BOCCTAHOBUTEITU
66. | CoctaBnenune ypaBHeHu#t | 1 [IpaxTrka pereHus 3aaa4
OKHUCJTUTEIIBHO-BOCCTAHOBUTEIHHBIX
peaKkimuid M CXEM  DJIEKTPOHHOI'O
Oayanca
67. | Ypok 0000mieHuss u cucremarusanuu | 1 VY cTHBIN ompoc
3HaHUU
68. | Ypox  pazBuBatomiero  Koutposs| 1 VYcTHbIi onpoc
3HAHUM. XHUMHUS B JeHCTBUU
OBIIEE KOJIMYECTBO YACOB IIO| 68

I[TPOI'PAMME

YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA




1. Xumus. 8 xnacc/I"abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AknnonepHoe oobmectBo «M3matenscTBo «IIpocBemenuey;

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA
https://rosuchebnik.ru/ - "TIpocsermienne" Koproparus Poccuiickuii yueOHUK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.edu.ru — denepanbHbie 00pa3oBaTeIbHBIC PECYPCHI IS 00IIEr0 00pa3oBaHuUs/

2. https://educont.ru/ - Katanor nudpoBoro oopa3oBaTebHOIO KOHTECHTA.

3. http://school-collection.edu.ru/ - Equnast komtekius mudpoBeIX 00pa3oBaTelIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DICKTPOHHBINA YICOHHK.

2. http://hemi.wallst.ru/— OO6pa3oBaTenbHBIN CaUT ISl ITKOJHLHUKOB IO XMMHH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHnocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickast oMMITHAajia IMKOJIbHUKOB.

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

MATEPUAIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJBHOI'O ITPOLHECCA

YYEBHOE OBOPY/IOBAHUME

1.I[TeyaTHble TAOIUIIBI IO YUEOHBIM TEMAM Kypca.
2.Mopenu KpUCTaJUIMYECKUX PEIIETOK; IAPOCTEP)KHEBBIE M 00BEMHBIE MOJIEIIA MOJICKYIL.
3. Konnekiuy HeOpraHM4eCKuX BEILECTB.

OBOPYJIOBAHUE JIJI51 MTPOBEJEHUSA JIABOPATOPHBIX, IPAKTUYECKHX PABOT, IEMOHCTPAIIUI

1. Kommekt « MukposiadopaTopust 111 XMMHYECKOTO SKCIIEPUMEHTa» ¢ HA0OPOM COOTBETCTBYIOIINX PEAKTHUBOB.
2. HaGop peakTuBOB 1 000pyAoBaHus JJis BbioaHeHUs OI'D o Xxumumu.






