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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma 1o XuMuu Jjisi 0OydaromMxcsi 8 KJIACCOB COCTaBlieHa Ha OcHOBe TpeboBaHMil Kk
pe3yabpTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTelIbHOI MpOrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHMA,
npeacTaBiIeHHbIX B DeepaabHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO OOIIETO
oOpa3oBanus, ¢ y4€TOM pacmlpeiel€HHBIX 10 KjaccaM IPOBEpsSEMBIX TPeOOBaHUI K pe3ylbTaTaMm
OCBOEHHMSI OCHOBHOU 00pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUS M 3JIEMEHTOB
COJIepKaHUs, MPEICTABICHHBIX B YHHBEPCAIbHOM KoAM(UKAaTOpe MO XMMHUH, a TAaKKEe Ha OCHOBE
[IpumepHOil mporpaMMbl BOCIIUTaHUS 00ydYarOLUXCs IPU MOJyYEHUU OCHOBHOIO OOlIero oopa3oBaHus
n cyuérom KoHuenuuu npenoaaBaHusi y4deOHOro mpeamera «XuUMUS» B 00pa30BaTEIbHBIX
opranuzarusx Poccuiickoit denepaiinu, peaau3yoilux OCHOBHbIE 00111€00pa3oBaTeIbHbIE TPOTPAMMBI
(yrB. Pemennem Komnernn Munnpocseuienust Poccun, nporokosn ot 03.12.2019 N I1K-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA «XUMUS»

Bxnaxg yueOnoro mpenmera «XuMHUS» B JOCTIDKEHHE II€JIe OCHOBHOTO OOIIEro o0Opa3oBaHUs
00yCIIOBJIEH BO MHOTOM 3HauU€HUEM XMMHUYECKOW HAayKH B MO3HAHWU 3aKOHOB MPUPOJIbI, B PA3BUTHH
MIPOM3BOIUTENBHBIX CHJI O0IIECTBA U CO3/TaHUU HOBOM 0a3bl MaTepuaibHOMN KyIbTYPHI.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK pachpocTpaHWia CBOE BIHMSHHE Ha BCE 00JIacTH
YeJI0BEYECKOro CYIIECTBOBAHMS, 3ajlajla HOBOE BHJIEHHWE MHpA, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbl, HEOOXOMMBIM YCIIOBHEM >KM3HHU OOIECTBA: 3HAHWE XUMUHU CIIY’KUT OCHOBOM JJIst
(¢bopMHUpOBaHMSI MHUPOBO33PEHMSI YENIOBEKa, €ro MPEeJCTaBICHUH O MaTepHaJbHOM €IUHCTBE MHpA;
BAKHYIO POJIb UTpatoT GopMUpYEMbIe XUMUEH MPEICTABICHUS O B3aUMOIIPEBPALIEHUSIX SHEPTUU U 00
SBOJIIOIIMY BEIIECTB B MPHUPOJIC; COBPEMEHHAs] XMMHUs HAlpaBjeHa Ha peuieHue riao0anbHbIX MpodiaemM
YCTOWYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CBIPHEBOM, SHEPreTUYECKOM, MHUIIEBOH M 3KOJOTHYECKOM
0€301acHOCTH, MPOOJIeM 3PaBOOXPAaHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHHsi XMMUU B JKU3HHM OOIIECTBA CYIIECTBEHHO MOBBICKIIACH POJIb
XMMHUYECKOTO 0Opa3oBaHMs. B miaHe conuamm3anyl OHO SIBJISETCS OJHUM U3 yCIOBUN (OPMUPOBAHUS
MHTEJJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XUMUYECKHE 3HAHUS HEOOXOJUMBI Uil MPUOOPETeHUs OOIIEKYIbTYPHOIO
YpOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO Y4acTBOBAaTh B
MHOTOOOpa3HOM >KM3HM OOIIECTBa, JUIsi OCO3HAHHSA Ba)XHOCTU PA3yMHOIO OTHOIICHHUS K CBOEMY
3JI0POBBIO U 3JI0POBBIO JIPYTUX, K OKpYXaloIlel MpUpOJHON cpeje, Al TPaMOTHOTO TMOBENEHUs MpHU
MCIOJIb30BAHUH PA3IMYHBIX MAaTEPUAIOB U XUMUYECKHUX BEIIECTB B IOBCETHEBHOM KU3HU.

XuMmuyeckoe 00pa3oBaHUE B OCHOBHOM ILIKOJIE SIBIISETCS 0a30BBIM MO OTHOIICHUIO K CUCTEME OOIIEero
XUMHUYECKOTO 00Opa3zoBanus. [l03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pEallu3yeT MpUCYIIHe
o0lIeMy XHUMHYECKOMY OOpa30BaHUIO KIIOYEBBIE IEHHOCTH, KOTOPbIE OTPa)KaloT TOCYIapCTBEHHBIE,
oOlIECTBEHHbIE ¥ MHAWBUYyaTIbHbIE MOTPEOHOCTH. DTUM OIpeNeNsieTcs CYIIHOCTh OOIIe cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHs 00yJarOIUXCS CPEACTBAMU y4eOHOTO TpeaMeTa « XUMUs.

W3yuenne mnpenmera: 1) crnocoOCTByeT peanu3allii BO3MOXXHOCTEH [UIsi CaMOpa3BUTUA H
(dbopMUpOBaHUS KYIbTYPHI JIMYHOCTH, €€ o0mmeld U GyHKIMOHATHHON TPAMOTHOCTH; 2) BHOCUT BKJIQJ B
(dbopMHUpOBaHKME MBIIUIEHUS U TBOPUYECKUX CIMOCOOHOCTEW MOAPOCTKOB, HABBIKOB MX CAMOCTOSATEIbHOU
y4eOHOM AESITeNhbHOCTH, SKCIEPUMEHTANBHBIX M HCCIENOBATENIbCKUX YMEHHUH, HEOOXOIUMBIX Kak
B MMOBCEIHEBHON JKHU3HH, TaK U B MPOQPECCHOHAIBLHON NEATENBHOCTH; 3) 3HAKOMHT CO CHElu(pUKON
Hay4HOT'O MBIILJIEHHUS, 3aKJIabIBA€T OCHOBBI LIEJOCTHOTO B3IJIs[a HA €IMHCTBO MPUPOJBI U YEIOBEKA,
SIBJIIETCS OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU TMOJPOCTKOB;
4) crmocoOCcTBYeT (OPMHUPOBAHHMIO I[IEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-HAYYHBIM 3HAHMSIM, K
MPHUPOJie, K YeIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHHE IIKOJIHHUKOB.

Hazpannple HarmpaBieHUs B 00yY€HUU XUMHUHU 00€CTIeUNBAIOTCS CEUPUKON CoIepKaHus TPeaIMeTa,
KOTOPBIA SIBJSIETCS TIEIarOorH4ecKd aJanTUPOBAaHHBIM OTpPaKeHHEM 0a30BOM HAyKH XUMHH Ha
ONpeIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMuu 0CHOBHOM MIKOJIBI OPHEHTHPOBAH Ha OCBOCHUE 00YUYAIOITUMUCS OCHOB HEOPTaHMUECKOM
XUMHH U HEKOTOPBIX MOHSATUH U CBEIEHUH 00 OTJAENbHBIX 00BEKTAaX OPraHNIeCKONH XUMUHU.



CrpykTypa comepkaHus rnpeaMera copMupoBaHa Ha OCHOBE CUCTEMHOTO IO/X0/a K €r0 U3y4EHHUIO.
Co;[epxcaHHe CKJIaAbIBACTCA U3 CHUCTEMBbI MOHATHH O XMMHYECKOM DJIEMEHTE U BE€IICCTBE U CHUCTEMBbI
MOHATUM O XUMHYecKoW peakuuu. O0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 TNPUHIMILY
IIOCJIEJOBATEILHOTO PA3BUTHs 3HAHWNM HAa OCHOBE TEOPETUUYECKUX IPEACTABICHUI pPa3HOIO YpPOBHS:
aTOMHO-MOJIEKYJISIPHOIO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs lleprnoanueckoro 3akoHa
J. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YYCHHMS O CTPOCHHMM aToMa M XMMHUYECKON CBS3H,
IIPEJCTAaBICHUNA 00 IEKTPOIUTUYECKON NUCCOLMAIMK BEIIECTB B PAacTBOpax. TeopeTHyecKre 3HaHMS
pacCMaTpruBarOTCA Ha OCHOBC OMIIMPUYCCKH IOJYYCHHBIX W OCMBICIICHHBIX (1)3.KTOB, Pa3sBUBAIOTCA
IIOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIIOJIHSASL (PYHKIUU OOBSICHEHUS U IPOrHO3UPOBAHMUS
CBOI\/JICTB, CTpOCHUA U BO3MOKHOCTEH IMMPAKTUYCCKOI'0 IPUMCHCHUA U IMOJTYUCHUS N3yHaCMbIX BCIICCTB.

Taxas opranuszanus cogep>kaHusi Kypca CoCOOCTBYET IPEACTaBICHUI0 XUMUYECKON COCTaBIIAIOIIEH
Hay4yHOUM KapTHHBI MHpa B JIOTHKE €€ cUCTeMHOM npupo/pl. Tem cambIM 00ecreuynBaeTCcsi BO3MOKHOCTh
(bOpMI/IpOBaHI/Iﬂ y 06y‘-IaI-OHII/IXC$[ OEHHOCTHOI'0O OTHOICHUA K HAYYHOMY 3HAHUIO U MCTOAaM IMO3HAHUs B
Hayke. BaxHO Takke 3aMEeTHTb, YTO OCBOEHHUE COJIEPKaHMsI Kypca MMPOUCXOAUT C MPUBJICUYEHUEM 3HaHUN
U3 paHee U3Y4YeHHBIX KypcoB: «Okpyxatomuii mupy, «buosorus. 5S—7 kiaccel» 1 «Du3nKa. 7 Kjiacc.

HEJIM U3YYEHUS YYEBHOI'O ITPEJMETA «XUMMU $1»

K HampaBieHHi0 mNepBOCTENEHHOW 3HAYMMOCTH IpU pealn3alvi o0pa3oBaTeNbHBIX (YHKIMN
npeaMeTa «XUMHS TPAJAUIMOHHO OTHOCAT (OPMHUPOBAHUE 3HAHWN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON ICATEIHHOCTH YEJOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3ajada MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUUYECKUX
3HAHUW — BaXHEHIMMX (AKTOB, TOHITHH, 3aKOHOB M TEOPETHYECKUX TOJIOKCHHUH, JIOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, Si3bIka HAyKH, 3HAHWW O HAYYHBIX METOJaX H3y4eHUS
BEIIECTB M XWMHYECKHUX pEaklHi, a Takke B (POPMHUpPOBAHWM W PA3BUTHH YMEHHM H CIOCOOOB
NEeSITeIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHUEM, HAOMIOAEHHEM M TPOBEACHUEM XUMHYECKOTO
SKCIEPUMEHTA, COOIIOIEHUEM TTPAaBHII O€30M1acCHOT0 OOpaIeHHsI C BELECTBAMH B IIOBCEAHEBHON KU3HU.

Hapsiny ¢ atum nenu usydeHus npeaMeTa B MPOrpaMME YTOUHEHBI M CKOPPEKTUPOBAHBI C YU4ETOM
HOBBIX TPHUOPHUTETOB B CHUCTEME OCHOBHOTO o00miero oOpa3oBanus. CerogHs B 00pa30oBaHUU 0CO00
3HAYUMOM TNPU3HAETCS HANpPABIEHHOCTh OOyYeHHs Ha pa3BUTUE U CaMOpa3BUTUE JIMYHOCTH,
¢dbopmupoBanue e€ MHTEIUIEKTa M o0miei KyabTypbl. O0yueHHe YMEHHUIO YUYUThCA U MPOAOJKATH CBOE
o0pa3oBaHHE CaMOCTOSATEIHHO CTAHOBUTCS OJTHOM M3 BaKHEUIINX (QYHKIMM y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM NpH W3y4eHUU MpeaMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOUIEe 3HaUeHHuEe Mpuoodpenu
TaKue LeNH, Kak:

dbopMupoBaHHE  HMHTEIUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpPa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY MPUHSATHIO PEUICHHUM, CHOCOOHON alanTHUpOBaThCA K OBICTPO
MEHSIFOLIUMCS YCIIOBUSIM KU3HU;

HAMpPaBJICEHHOCTh OOYYEeHHS Ha CHUCTEMAaTHYeCKOe MPUOOIIEHUE YYalUXCd K CaMOCTOSTENbHOM
M03HABATEIbHON JeSITeNbHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (JOPMUPYIOIINM MOTHUBALIMIO U PA3BUTHE
CIOCOOHOCTEH K XUMUWU;

obecrieueHrne YCIOBHM, CHOCOOCTBYIOMIMX MPUOOPETEHHIO OOYYArOIIMMHKCS OMbITa Pa3HOOOpa3HOM
NesITeNbHOCTH, TIO3HAHUSI U CAMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI), UMEIOIIUX
YHUBEPCAIbHOE 3HAUCHUE JJIs1 PAa3JIMYHbIX BUJOB JIEATEIbHOCTH;

dbopMHpoBaHHE YMEHUN OOBSACHATH M OIEHUBATh SBJICHUS OKPYKAIOIIETO MHpa HAa OCHOBAHUU
3HaHUU U OIbBITA, NOJYYEHHBIX IPU U3YUEHUU XUMUHU;

(dbopMupoBaHHe y 00yJaIONINXCA TYMAaHUCTHUECKUX OTHOIICHUH, MOHUMAaHUS IIEHHOCTH XUMUYECKUX
3HAHWM JUTST BBIPAOOTKH HKOJIOTUYECKH 11€1ecO000pa3HOro MOBEICHHUS B OBITY U TPYJOBOM AEATEIHHOCTH
B LIEJIIX COXPAHEHUs CBOETO 37I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbl;

pa3BUTHE MOTHBAIMH K OOyYEHHUIO, CIOCOOHOCTEM K CAMOKOHTPOJIO U CAMOBOCIUTAHUIO Ha OCHOBE
YCBOGHHUS OOIIEYEIIOBEYECKIX IIEHHOCTEeH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mipoduns u
HaMpPaBJICHHOCTH JAIbHEUIIIETO 00yUICHHUSI.



COJAEP)KAHUME YYEBHOT' O ITPEJIMETA

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Posib XuMuu B )kU3HH YesioBeka. Tena u BemecTsa. OU3NUECKUE CBOMCTBA BEUIECTB.
ArperatHoe cocrosiHue BellecTB. IloHATHE O MeTonax MO3HaHUS B XMMHMM. XUMHUS B CUCTEME HayK.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThl. CHMBOJIBI XMMHYECKUX 3JeMeHTOB. [Ipocteie u
CJIOXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢popmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHas aToMHas Macca. OTHOcuTenbHas MOJIEKyJsipHas Macca. MaccoBast J0Jis
XMUMHMUYECKOTO AJIEMEHTA B COCUHEHHH.

dusnyeckue M XUMHYECKHE SBJICHUS. XUMHUYECKas peakuus W e€ NMpU3HAKW. 3aKOH COXPAaHECHHS
Macchl BeIeCTB. XHMHYECKHE ypaBHEHHs. Kiaccupukamuss XUMUYECKUX peakiui (CoeauHEeHMUs,
pasnoKeHus1, 3aMelIeHUs, 0OOMEHa).

XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XHMMYECKON TOCylno#, ¢ mpaBuiamMu padOTl B
naboparopur U TpuEMaMu oOpalieHus ¢ JabopaTOpHBIM O0OpPYIOBAaHHEM; H3YUYEHHUE W OIHUCAHHUE
(¢u3nyecKux CBOWCTB 00pa3LOB HEOPraHWYECKUX BEIIECTB; HaOMIoAeHHE (U3MUECKUX (TLJIaBJICHHE
BOCKa, TasHUE JIbJIa, pACTUpPAHUE caxapa B CTYNKe, KUICHWE W KOHJCHCAIMSI BOJBI) M XUMHUUYECKHUX
(ropeHue cBe4M, MPOKATWBAHUE MEIHOW TPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBJICHUH,
HaOMOJIeHNe W OMNMCaHWE TPU3HAKOB TNPOTEKAaHUS XUMHUYECKHX peakuuid (pasjiokeHue caxapa,
B3aUMO/JICHICTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pasznoxkeHue ruapokcuaa menu(ll) mpu
HarpeBaHuH, B3auMojielcTBUE kere3a ¢ pactBopoM coi menu(Il)); mzydenune cnocoboB pasgeneHus
cMecel (c MOMOUIBI0 MarHurta, (UIbTPOBaHWE, BbIIAPUBAHME, IUCTWIULLMS, XpomaTtorpadus),
MPOBEJICHUE OYHMCTKH TMOBAPEHHOW COJM; HAONIOJEHHWE U ONMHCAaHUE PEe3yJIbTaTOB IPOBEIEHUS OIbITa,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl; CO3/IaHUE MOJIENIe MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razon. CoctaB Bo3ayxa. Kucimopoa — aieMeHT U nmpoctoe BemecTBo. Haxoxaenue
KHCIIOpoJia B Tpupoje, (u3nueckne u XUMHYECKHE CBOWCTBA (peakmuu ropeHus). OKCHIBL.
[Ipumenenne xuciopoaa. CrocoObl NOMydeHHUS KUCIOpOJAa B JIaOOpaTOPHUM M TMPOMBIIUIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — aioTporHas MoaupUKalus KUCI0poaa.

TennoBoit a3hdekT XxuMUUecKol peakiui, TEPMOXUMHUUYECKHE YPAaBHEHUS, 9K30- U JHJIOTEPMUYECKHE
peakiuu. TOIUIMBO: yroib W MeTaH. 3arps3HEHUE BO3JyXa, YCUJIECHHE MapHUKOBOro sddekra,
pa3pyllieHre 030HOBOTO CJIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Boaopoja B mpupojie, Guandeckue u
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI oaydeHus. KucmoTsl u comnu.

KomuuectBo BemecTtBa. Mosib. MousipHas Mmacca. 3akoH ABorajipo. MoJisipHbIE 00BbEM Ta3oB.
Pacuérel N0 XuMHUYECKUM YpPABHEHHUSIM.

®usnueckue cBoricTBa BoAbl. Bona xak pactBoputens. PactBopbl. HacklllieHHbIE 1 HEHACBIILIEHHbBIE
pactBopbl. PacTBopuMOCTh BeliecTB B Boje.MaccoBasi 10Ji1 BellecTBa B pacTBOpe. XHUMHYECKHE
cBoiicTtBa BoJbl. OcHOBaHus. Poib pacTBOPOB B MpUpOJie M B KU3HU 4YesloBeka. KpyroBopoT BOJbI B
pupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Knaccudukanuss ~ Heopranuueckux  coenuHeHuil.  Oxkcunel.  Krnaccudukamuss ~— OKCHUIOB:
cojieoOpa3zyrole (OCHOBHbIE, KHCIOTHBIE, aM(oTepHble) M HecosieoOpasyromue. HomeHknarypa
OKCHJIOB (MEXIyHapoIHas U TpuBHUaIbHAs). PU3NYECKUe U XUMHUYECKHE CBONMCTBA OKCUAOB. [lomyuenue
OKCHU/IOB.

OcHoBanus. Knaccudukaiuss ocHOBaHWM: IMIENOYM M HEpacTBOpUMbIE OCHOBaHHSA. HomeHkmarypa
OCHOBaHUH (MEXAyHapoJHass W TpHBUAIbHAas). DU3HUecKHe W XUMHUYECKHE CBOWCTBA OCHOBaHUM.
[Tosmyuenne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. HomeHknarypa KUCIOT (MEXIyHapoJHass W TPUBHAIBHAS).
du3nyeckue U1 XUMUYECKUE CBOMCTBA KUCIOT. Pan akruBHoctu MetamuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil (MexayHapogHas W TpHUBHANbHas). (DuU3Mdeckne M XUMHUYECKUE
cBoiicTBa conel. [lonyyenue cosen.

I'eneTnueckast CBSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COETMHEHUM.



XUMHUYECKUN D3KCIEPUMEHT: KAaueCTBEHHOE OINPEACICHUE COAECpKAHUS KHUCIOpOAAa B BO3IYXE;
MOJIydeHHue, coOupaHMe, paclo3HaBaHME MW H3YYeHHE CBOMCTB  KHCIOpOJa;  HaOIoJIeHHe
B3aUMO/JICHICTBUSL BEIIECTB C KUCIOPOJOM U YCJIOBHMSI BO3HMKHOBEHMSI W IPEKpALICHHUS TOpPEHUS
(moxapa); o3HakomJIeHHE ¢ oOpa3laMd OKCHIIOB M OIMCAHWE WX CBOWCTB; IMOJIyd€HUE, COOMpaHUE,
pacrno3HaBaHUE M W3YyY4EHUE CBOWCTB BOJOpOJa (TOpEHME); B3aUMOJICHCTBUE BOAOPOJA C OKCHUIOM
meau(1l) (Bo3MOKHO UCTIONB30BAHUE BUICOMATEPUAIIOB); HAOIIOACHHE 00pA3IIOB BEIIECTB KOJUIECTBOM
1 Mosib; HccnenoBaHME OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C  ONPENECNEHHOM MAacCOBOM  JI0J€HM  PAacTBOPEHHOIO  BEIECTBA;
B3aUMOJICHICTBUE BOJBl C MeTaulaMM (HaTpueM M KajJbliMeM) (BO3MOXHO HCIHOJIb30BaHUE
BUJIEOMATEpUAJIOB); OIIPEJIEIICHUE PACTBOPOB KHCIOT U IIEN0YeH ¢ IIOMOIIbIO HHJUKAaTOPOB;
HCCIIEIOBaHUE 00pa3lloB HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KIJIACCOB; HAONIOJEHHWE W3MEHEHUs
OKpacKH MHJIMKAaTOPOB B pacTBOpax KUCJIOT U LIeNI0Yel; n3yuyeHue B3auMonaenctus okcuaa meau(ll) c
pacTBOpOM CEpHOM KHCJIOTBHI, KHCIOT C MeTalUylaMHM, pEakuuid HeWTpalu3aluy; TIOJTy4eHHe
HEpPACTBOPUMBIX OCHOBAHU, BBITECHEHHE OJHOIO MeETajla JPYyruM H3 pacTBOpa COJIM; pEIIEeHUe
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHel1me Kiiacchl HEOPraHMYECKUX COCTUHEHUI».

Iepuonnuecknii 3akon u [lepuoguyeckas cucrema xumudeckux 3aemenToB /I. U. Menpaeneesa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBple MONBITKM KiIacCUPUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsATME O Tpynmax CXOJHBIX
3JIEMEHTOB (ILEJOYHbIE U IIEJI0YHO3EMENIbHbIE METalllbl, rajoreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepmoanueckuit 3akoH. Ilepumonnueckas cucrema xummyeckux »s1eMeHToB [ M. Menneneesa.
Kopotkonepuoanas u anmuaHoneproHas popmel [lepnoanueckoil cUCTEMbl XUMUUYECKUX 3J€MEHTOB /.
N. MenpneneeBa. Ilepuoael u rpymnmbsl. @U3HUECKU CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI YJIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 000JI0UYEK
aToMOB mepBbiXx 20 xumuueckux osnemMeHToB llepmommueckoit cuctemsl JI. 1. Mengaeneesa.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTa MO ero mnoJsiokeHuto B Ilepmoamueckoit cucreme [I. U.
Meunneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHMYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynnaMm M nepuojaM. 3HadeHue Ilepronnueckoro 3akoHa H
[lepuoanueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB JUIsl pa3BUTHUS Hayku U npaktuku. /. 1. Mennenees
— Y4EHBIN U IpakIaHMH.

Xumuyeckasi cBsizb. KoBasieHTHas (MOJsipHAss M HEMOJISIpHAsl) CBSA3b. DJIEKTPOOTPULATEIBHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenbp oxucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. Ilpoueccsl okuciaeHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCIIEPUMEHT: U3yueHre 00pa3lioB BEUIECTB METAIOB U HEMETAIJIOB; B3aMO/ICHCTBHE
TUAPOKCHIA IUMHKA C PacTBOpPaMHM KHCIOT U IIEJI0Yel; IMPOBEACHHUE OIBITOB, WJUIIOCTPUPYIOIINX
MIPUMEPBI OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHHe, PeakK Pa3ioKEHHUs, COSAUHEHNU).

MexnpeaMeTHbie CBSI3H

Peanuzanusi MeXNpeAMETHBIX CBsI3€d MPU U3YYEHHUU XHMHH B 8 KJlacCe OCYLIECTBIISIETCA Yepes3
WCIOJIb30BaHME KaK OONIMX €CTeCTBEHHO-HAYYHBIX TMOHSTUNA, TaK W TOHATUH, SBISIOUIUXCS
CHUCTEMHBIMH JJIS1 OTJIENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOuire ecTeCTBEHHO-HAay4YHbIE MOHATUSA: HAY4HbIM (akT, TMHOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKanus, MepuoAUYHOCTb, HAOMIOJACHUE, SKCIIEPUMEHT, MOJAEIMPOBaHNUE, U3MEPEHHE, MO/IENb,
SIBJICHUE.

®du3nka: marepus, atoM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKyJa, 3JEKTPUYECKUN 3apsi, BEIIEeCTBO, Telo, 00bEM, arperaTHOe COCTOSIHME BElIecTBa, Ias,
¢u3nvecKkre BeJINYMHBI, €AUMHULBI U3MEPEHHsI, KOCMOC, TIaHEThI, 3B€3/1b1, CoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbL, MOJIE3HbIE UCKOTIAEMbIE, TOTIUBO,
BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

W3yuenne xumMuu B 8§ Kjacce HANpaBICHO HAa JOCTIKEHHE OOYYalOUIMMHCSA JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3YyIbTAThl OCBOECHUS MPOTrpaMMbl OCHOBHOTO 0OwIero oOpa3oBaHHs JAOCTUTalOTCS B
Xone OOydeHUs XMMUU B EIMHCTBE Y4eOHOW M BOCHHMTATENBbHOHN nesTenbHOCTH OpraHum3anuu B
COOTBETCTBUU C TPAJULUOHHBIMH POCCUMCKHUMM COLIMOKYJIBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSAMM, IPUHATHIMU B OOLECTBE NpaBUIaMU U HOPMaMU MOBEJEHUSI U CIIOCOOCTBYIOT IIpoLieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATTU3AIIMH 00yYarOIIHXCSl.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IIaTpuoTHYeCcKOro BOCIMTAHUSA

1) LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYyJIbTYpHOMY, HCTOPUYECKOMY M HaydyHOMY
HACJIEIUIO, IOHUMAaHUS 3HAUEHUSI XMMUYECKONW HAYKH B KU3HU COBPEMEHHOI'O OOIIECTBa, CIOCOOHOCTH
BIIAJIETh JOCTOBEpHON uH(pOpManueld O TMepeloBbIX JOCTHKEHUSAX U OTKPBITUSAX MHUPOBON U
OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

I'paxxmanckoro BOCMTaHUS

2) mpeAcTaBiIeHUS O COLMAIBHBIX HOpMax M MpaBHUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HCCIIe0BaTEIbCKOM,
TBOPUYECKON M JPYruX BUIAX JESITEIbHOCTH; TOTOBHOCTH K pPa3HOOOpPa3HON COBMECTHOM NESTENIbHOCTH
IIPU  BBITIOJIHEHUH Y4eOHBIX, IMO3HABATENbHBIX 3a]ay, BBINOJHEHUM XHUMHYECKUX OSKCIIEPUMEHTOB,
CO3JaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHHIO M B3aWMOIOMOIIM B IpoOIEcce 3TOM
y4eOHOM [eSATeNbHOCTH; FOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE U TMOCTYNKH CBOUX TOBapHIIEH C
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN MOCTYIIKOB;

IlenHOCTH HAYYHOI'O TO3HAHUSA

3) MHpOBO33pEHYECKUX MPEJCTABICHUNA O BEIIECTBE M XMMUYECKOH pEakIMH, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH U COCTABIIAIOIUX OCHOBY Ul IOHUMAaHUS CyHTHOCTH Hay4HOHN
KapTUHbl MMpa; MpPEeACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOABI, B3aUMOCBSA3AX
4eJI0BEKA C IIPUPOTHOU CPENloi, O POJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) mno3HaBaTEIbHbIX MOTHMBOB, HAlpPaBJICHHBIX Ha IIOJYYEHHE HOBBIX 3HAHUH 1O XHUMMH,
HEOO0XOAUMBIX JUIsl 00BsICHEHNS HAOII0JaeMBbIX ITPOLIECCOB U SIBJICHUI;

5) mno3HaBaTenbHOM, HMH(MOPMALMOHHON M YMTaTEIbCKOM KyJIbTYpbl, B TOM 4YHCIE HAaBBIKOB
CaMOCTOSATEJIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM JIMTEPaTypoil, OCTYINHBIMU
TEXHUYECKUMU CPEICTBAMHU UH()OPMAIIMIOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOY4EHUI0 U MO3HAHMIO, JHO003HATEIBHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
caM000pa30BaHUIO, NPOEKTHONH U HCCIIEAOBATENbCKOM JAEATENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

®opMuUpPOBaHUS KYJIbTYPbI 310POBbS

7) 0CO3HaHMsI LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKU Ha
3JI0pOBbII 00pa3 >KM3HM, OCO3HAHUS NOCIEACTBUHA W HENPHUITUS BPEIHBIX NMPHUBBIYEK (yHOTpeOneHus
aJIKOT0JIsI, HAPKOTHKOB, KypeHUs1), HE0OOXOAUMOCTH COOIOAECHNUS paBUi 0€30MMaCHOCTH NP 00pallieHun
C XMMMYECKHUMHM BELIECTBAMU B OBITY U pealbHOM KU3HHU;

Tpynosoro Bocnnuranus

8) uHTepeca K MPAaKTUYECKOMY U3YUYEHUI0 podeccuil U TpyAa pa3IMyHOTO po/ia, YBaKEHHE K TPYAY U
pe3yiapTaTaM TPYAOBOW JIEATENbHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUS NPEAMETHBIX 3HAHUH IO
XMMUH, OCO3HAHHOTO BbIOOpa WHAMBUAYAJIBHOW TPACKTOPUH IMPOJODKEHHs 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX HHTEPECOB U CHOCOOHOCTM K XUMHHM, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
yCHEIHON Npo(ecCHOHANBHON JEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHMH; TOTOBHOCTb
aZlanTHpOBaThCs B MPO(eCcCHOHATBHON cperie;

IKOJIOTHYECKOTr0 BOCIIUTAHUS

9) 9KOJIOTHYECKH 11e7IeCO00Pa3HOTO OTHOLIEHHS K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3eMiie, OCHOBE
e€ CyIlecTBOBaHMS, MOHUMAHMS IIEHHOCTH 3JI0POBOTO M 0€30macHOT0 00pasa >KU3HU, OTBETCTBEHHOTO
OTHOLIEHUsI K COOCTBEHHOMY (U3NYECKOMY M TICUXMUYECKOMY 3[0pPOBbIO, OCO3HAHUS IEHHOCTU



COONIOZICHNUS TIpaBWJI OE30MACHOTO TOBEACHUS MpU pabOTe C BEIIECTBAMHU, a TAKXKE B CHTyaLUsX,
YIpOXKarOLUUX 340POBBIO U KU3HU JIIOJIEH;

10) crmocoOHOCTH TPUMEHSTH 3HAHUS, IMOJy4aeMble MPHU W3YYCHUHM XUMHUH, JUIS pEIIeHHs 3ajad,
CBA3AHHBIX C OKPYKAIOIIEH MPUPOJHOM CpEelOW, NOBBILEHUS YPOBHSA JKOJIOIMYECKOM KYJIBTYPHI,
OCO3HAHMA TJIO00ATBHOTO XapakTepa HSKOJIOTUYECKUX MNPOOJIeM U IMyTeH HX PpEeHICHUS MOCPEICTBOM
METOJI0B XUMHUH;

11) 9SKOJOrMYecKOro MbBILIUIEHUS, YMEHHUS PYKOBOJCTBOBAaTbCA MM B  IO3HABaTEJIbHOM,
KOMMYHUKAaTUBHOMW U COLIMAIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMEeTHBIX PE3yIbTaTOB BBIICISIFOT 3HAYUMBIC JJIsT (POPMUPOBAHUS MHPOBO33PCHHUS
oOl1IeHayuHbIe TTOHATHUS (3aKOH, TEOpHs, IPUHIIMI, TUTIOTE3a, (paKT, CUCTEMA, MPOIECC, IKCTIEPUMEHT U
Ip.), KOTOPBIE UCTOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaX W TMO3BOJISIOT HAa OCHOBE
3HAHUW W3 ATUX TPEeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM HAydyHOW KapTHHE MUpa, U
YHUBEpCaJbHbIC y4eOHbIE NEHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOPHIE
obecrieunBaroT (popMUPOBAHHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM J1eATEIbHOCTH.

MeramnpeaMeTHbIe pPE3yAbTAaThl OCBOEHHUS OO0pa30BaTEIBHOM NPOrpaMMbl TIO XHMHUH OTPAKAIOT
OBJIAJICHUE YHUBEPCATHHBIMHU TIO3HABATEILHBIMU JICUCTBUSMH, B TOM YHCIIC:

ba30BLIMM JJOrHYeCKUMH JeHCTBUSIMH

1) yMeHHeM HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS NP OCBOCHUU 3HAHWI: PacCKpBHIBATh
CMBICJT XUMHYECKUX TOHSATHH (BBIACIATh WX XapaKTepHbIE MPU3HAKW, YCTAaHABIMBATH B3aMMOCBS3b
C IPYTUMH TIOHATHUSMH), HMCIOJb30BaTh TOHATUS I OOBSICHEHHS OTACIBbHBIX (DAKTOB W SIBJICHHI;
BBIOMPATh OCHOBAHUS M KPUTEPUHU IS KIaCCU(PUKAIIMN XUMUUYECKUX BEIIECTB M XUMUYECKUX PEAKIIH;
yYCTaHABIWBATh MPHYNHHO-CJICICTBCHHBIC CBSI3U MEXKIY OOBEKTAMH HM3y4YEHUS;, CTPOUTH JIOTHYCCKHE
paccykieHus (MHIyKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTUH ); JEJIaTh BEIBOJBI M 3aKIIFOUCHNS,

2) yMEHHEM TMPUMEHSATh B TMPOIECCe IMO3HAHUS TOHATHSA (NIPEAMETHBIE W MeETalpeaMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, UCIOJb3yeMble B XHMHH, IPEOOPa3oBBIBATH IITHPOKO
MPUMEHSEMbIE B XUMHUU MOJEIbHBIE NPEICTABICHUS — XWMHUYECKHH 3HaK (CHMBOJI DJIEMEHTA),
xuMudeckas GopMmyia U ypaBHEHHUE XUMHUYECKOW PEaKkIMM — IMPU PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a7a4; C y4€TOM ITHX MOJECJIbHBIX MPEICTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIIIECCTBEHHBIE
MPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUUYECKHX BEIICCTB U XMUMHYECKHX PEAKIUH; BBISABJISATH OOIINE
3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIE CBSI3M W MPOTHUBOPEUYMS] B M3Y4aeMbIX Ipolieccax U
SIBICHUSIX; TpeAJiaraTb KPUTEPUM [UIS BBISBJICHUS O3THUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUMH;
CaMOCTOSITEIPHO BBIOMpATh CHOCOO pemieHus y4eOHOW 3amavn (CpaBHHUBATh HECKOJBKO BapHAHTOB
perieHus, BRIOMpaTh HanOoJIee MOIXOIAIUN C YIETOM CaMOCTOSATEIBLHO BBIJICJICHHBIX KPUTEPUEB);

ba3oBeIMHE HCCI€I0BATEILCKHMH A€ CTBHAMH

3) yMeHHEeM HCMOJb30BaTh MOCTABICHHBIE BOMPOCHl B KaYeCTBE MHCTPYMEHTA MO3HAHUs, a TaKXkKe B
KauecTBE OCHOBBI Uil (OPMHUPOBAHUS THUIIOTE3bl IO TPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

4) mnpuoOpereHHE OMNbITa MO IUIAHUPOBAHUIO, OPraHMU3allMd W TPOBEACHUI0 YYCHHUECKHX
OKCIEPUMEHTOB: YMEHHUE HaONIoIaTh 3a XOJOM MPOIEcca, CaMOCTOSITENbHO MPOrHO3UPOBATH €ro
pe3ynbTaT, (QopMmynupoBaTh 0000IIEHHS ¥ BBIBOJBI MO pe3yabTaTaM MPOBEIEHHOTO OIbITA,
MCCIIeIOBAHUS, COCTABISATh OTUET O MPOJIeNaHHOM padoTe;

Pabotoii ¢c undopmanmei

5) ymeHueM BBIOMpATh, aHAIM3HPOBATh U WHTEPIPETUPOBATh MH(OPMALUIO PA3IMUHBIX BUIOB U
dbopM TmpeacTaBIEHUS, MOIYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJAEp:KaHMsI, CIpPaBOYHbIE MOcoOUs, pecypchl VHTepHETa); KPUTUYECKH OIEHUBATH
MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHUIO;

6) yMEeHHEM MPHUMEHATh pPa3UYHBIE METOJbl W 3alpoChl MPU TMOUCKE U 0TOOpe HHpopMamuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX ISl BHITIOTHEHUS Y4€OHBIX U MMO3HABATEIBHBIX 3a/1a4 OIpe-
NeNéHHOTO  THUMA, MpPUOOpETeHHe OmbliTa B OOJNACTH  HWCIHOJB30BaHUS  MH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJIECHUE KyJbTYpOl aKTUBHOTO MCHOJb30BAHUS Pa3INYHBIX
MMOUCKOBBIX CHCTEM; CAMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpeAcTaBleHUus HHPOPMAITUN U



WUTIOCTPUPOBATh pEIIacMble 33/a4d HECIIOKHBIMU CXEMaMH, JHarpaMMamH, APYTMMU (opMamMu
rpaduKu ¥ UX KOMOMHALUSIMU,

7) yYMEHHMEM HCIIONb30BaTh M AHAJIM3UPOBATH B IIPOLECCE YUYEOHOW U HCCIEN0BATENIbCKON
NEATeNbHOCTH MH(OPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH, CEIbCKOTO XO34KCTBAa M TpaHCIOpTa Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU Cpelbl;

YHuBepcanbHbIMH KOMMYHUKATHBHBIMH J1eHCTBUSIMU

8) yMmeHueMm 3ajaBaTh BOINPOCH (B XOJ€ AMANOTa W/MIM JUCKYCCHH) TIO CYHIECTBY OOCYXTaeMoid
TeMBbI, POPMYIIMPOBATH CBOU MPETI0KEHUS OTHOCUTEIBHO BBITIOJIHEHUS MPEII0KECHHON 3a1a4u;

9) mpuoOpeTeHHE ONBITA MPE3CHTAIMH PE3YJIbTATOB BBIMOJHEHUS XHMHUYECKOTO SKCIEPUMEHTa
(JtabopaTOPHOTO OIBITA, JJAOOPATOPHOU PAOOTHI MO0 UCCIICTOBAHUIO CBOMCTB BEIIECTB, y4COHOTO TIPOEK-
T12);

10) 3aMHTEpPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHMKAMH IO3HABATEIbHON M MCCIEA0BATEIbCKOM
NEeSITEeIbHOCTH TPU PELIEHUU BO3HUKAIOLIMX NMpoOJeM Ha OCHOBE y4é€Ta OOIIMX MHTEPEcOB U corJia-
coBaHMsl MO3ULUN (0OCYX/IeHUs, 0OMEH MHEHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIMS COBMECTHBIX
NeNCTBUM, onpe/iesieHne KpUTEPUEB M0 OLIEHKE Ka4eCTBa BBIIIOJIHEHHOU paboThI U JIp.);

YHuBepcaabHbIMH PeryJIATUBHBIMH J1efiCTBUSIMH

11) ymeHMeM CaMOCTOSITEIbHO ONPENENsATh LeNu MAESITeIbHOCTH, IUIAHUPOBATh, OCYILLECTBIISATH,
KOHTPOJMPOBaTh U MPU HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTh, BHIOMpATh Hamboiiee
s dexTuBHBIC CTIOCOOBI pEIIeHUsT YUeOHBIX M TI0O3HABATEIBHBIX 33/1a4, CAMOCTOATEILHO COCTABIISThH WUITH
KOPPEKTUPOBATh NPEIIOKEHHBIN AJITOPUTM JEHCTBUN NP BBIIIOJIHEHUH 33JaHUN C YYETOM MOJy4EHHS
HOBBIX 3HaHMI 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMIX; OLEHUBATh COOTBETCTBHE
MOJIyY€HHOTO Pe3yJibTaTa 3asBJICHHO 11eMH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIIOBUM 3aJIaHUI.

INPEJMETHBIE PE3YJIBTATbBI

B coctaBe mpeaMeTHBIX Pe3yJabTaTOB MO OCBOCHHIO OOS3aTEIBHOTO COJACPKAHHS, YCTAHOBJICHHOTO
JTaHHOUW paboyeil mporpamMMoM, BBIIESIOT: OCBOCHHBIE OOYYArONIUMHUCS HAyYHBIC 3HAHUS, YMEHUS H
crocoObl ACHCTBUH, crenuduueckue s MpeaMeTHON o0macTu «XUMHUs», BUIBI NEATCIBHOCTH TIO
MOJTYYCHUIO HOBOTO 3HAHWS, €r0 WHTEPHpETalH, NMPEeoOpa3oBaHUIO W MPUMEHECHHIO B Pa3IUYHBIX
Y4€OHBIX U HOBBIX CUTYaITUSX.

[IpeameTHBIC pe3ynbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y O0YUAIONTUXCS CICAYIONIUX YMCHHM:

1) packpvieams cmbici OCHOBHBIX XHUMUYECKHUX TOHSATHI: aToM, MOJIEKYJa, XUMHUYECKUH DIICMEHT,
MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BaJCHTHOCTh, OT-
HOCUTEJbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas JI0JII XUMHYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BbEM, OKCH/I, KUCJIOTA, OCHOBAHHUE,
COJIb, AJIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb OKUCICHUS, XUMHYECKas Peakiusl, KIIacCH(PUKAIIHs PEaKIHii:
peakIMy COCTUHEHHUsS, PEAKIUU pa3JIOKCHUsS, PEaKIMH 3aMEIICHUs, peaknuud oOMeHa, 9K30- H
SHIOTEPMHUUYCCKHE PEaKIMH; TEII0BOM 3(deKkT peakmuu; saApo aTroMa, JJIEKTPOHHBINH CIIOM aroma,
aTOMHas OpOHUTallb, PagUyC aTroMa, XUMUYeCKas CBs3b, MOJSPHAs M HEMOJIApHas KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBas J0JIs BEIIECTBA (MMPOIICHTHAS KOHIICHTPAIIHS) B
pacTtBope;

2) unmocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMHYECKMX MOHATHH (CM. 1. 1) U IPUMEHSATH 3TH
MOHATHUSA MPU ONKMCAHUU BEUIECTB U UX MPEBPALECHUN;

3) ucnoavb3zo0eams XAMUYIECKYI0O CHMBOJIMKY JUIS COCTaBJCHHS (QOpMYJT BEIIECTB W ypaBHCHUI
XUMUYECKUX PEAKIUN;

4) onpedensimv BAJICHTHOCTh ATOMOB DJICMEHTOB B OHMHAPHBIX COCIHHEHHSX; CTCIEHb OKUCIICHHS
JIIEMEHTOB B OHHApPHBIX COCIMHEHUAX; MPHUHAIISKHOCTh BEIIECTB K OINpeaeiIEHHOMY Kiaccy
coenuHeHU 1o ¢opMynaaM; BHJI XUMHUYECKOW CBSI3M (KOBaJIEHTHass W WOHHAs) B HEOPraHHMUYECKUX
COEIUHEHMAX,

5) packpwieamv cmwicn Tepuoauueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPHUPOBATh TOHUMaHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJoxKeHus B Ilepuonnueckoit
CUCTEME; 3aKOHOB COXPAHEHUsI MACChl BELIECTB, TOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUECHHUS,
3aKOoHa ABOTa/ipo; OMUCHIBATH U XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh TMOHSATHS «rNaBHas mnonarpymnma (A-rpynma)» U «mnoOouHas



noarpynna (b-rpynmna)», Manbeie u 60JbIIMe TEPUOBI; COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B
tabnmune «llepuomuueckas cucreMa xumudeckux snemMeHToB J[. . MenneneeBa» C YHUCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHMS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsn siapa, oOlee 4Yucio
AJIEKTPOHOB U PACHPECIICHUE UX TIO AJIEKTPOHHBIM CJI0SIM);

6) rraccughuyupoeams XMMUYECKHE SJIEMEHTBI; HEOPraHMYECKUE BEIICCTBA; XMMUYECKUE DPEaKIHU
(110 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3D PEKTY);

7) xapaxmepuzosamsv (onucvléams) oOIIMEe XUMHUYECKAE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOJATBEPXK/Iasi OMHCAaHUE IPUMEPAMU MOJIEKYISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii;

8) mpoecnozupoeams CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO COCTaBa; BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

9) ebiuuCIMbG OTHOCUTEILHYIO MOJICKYJIIPHYIO WM MOJISIPHYIO MAacChl BEILICCTB; MAacCOBYIO JIOJIO
XAMHYECKOTO dJIEMEHTa 10 (OpMYIie COCIMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacu€Thl M0 ypaBHEHUIO XUMHUECKON PEaKIINH;

10) npumensims OCHOBHBIC OTIEPAIIUH MBICIMTEILHON JEATEIILHOCTH — aHaJlu3 U CHHTE3, CPaBHECHHE,
0000111eHIE, CUCTEMATU3AIINIO, KIACCU(DUKAIMIO, BRISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSA3EH — s
W3yUYeHHs] CBOMCTB BEHIECTB M XMMHUYECKHX PEAKIUi; €CTeCTBEHHO-HAyYHBIE METOJbI MO3HAHHUS —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIH);

11) creoosamsb ipaBUIIaM TOJIB30BaHUS XUMHUYECKON MOCYI0N M Jab0paTOpHBIM 000pYIOBaHUEM, a
TaKKe TpaBWIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHUSMH TIO BBITIOJTHEHUIO
71a00pPaTOPHBIX XMMHUYECKUX OTBITOB 110 TOJYYEHHUIO M COOMPaHUIO ra3000pa3HbIX BElleCTB (BOI0poaa U
KHCJIOPO/a), PUTOTOBJIICHUIO PACTBOPOB C OIPENEIIEHHOW MacCOBOM JI0JIei PacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATh W TMPOBOJUTH XMUMHYECKHE JKCIIEPHMEHTHI 10 PACIIO3HABAaHUIO PACTBOPOB MIENOUYEH M
KHCJIOT C TIOMOIIBI0O HHAUKATOPOB (JIakmyc, peHondTanenH, METHIOPaHX | JIp.).



TEMATHYECKOE IINTAHUPOBAHHME

Ne | HammenoBanue pa3saesios | KosimuecTBo yacos Harta Buabl qesiTeJIbHOCTH Buapl, DJIeKTPOHHbIE (uudgposbie)
1n/n | ¥ TeM NPOrpamMmbl H3Yy4YeHHUs ¢opmbl oOpa3oBaTejibHbIe pecypchl
BCEro0 | KOHTPOJIbHBIE | MPaKTHYeCKHe KOHTP OISt
padoThI padoThI
Paznen 1. [lepBonayajibHble XMMHYECKHE MOHATHS
1.1, | Xumus — BaJKHASA 3 0 1 02.09.2022 | PackpbIBaTh CMBICII H3y4aeMbIX IOHSTHIL; | Y CTHBIN 1. Caiit MuHucrepcTBa
00JIaCTh €CTeCTBO3HAHMS U 09.09.2022 | PackpsiBaTh pONIb XUMHH B MPUPOJE U | OMpPOC; oOpazoBaHust W  Hayku PO
NMPAKTHY €CKOi JKM3HH dYenoBeka, e cBa3p ¢ JApyrumu | [Tucemennsiit | http://www.mon.gov.ru
JesiTeJILHOCTH YeJ0BeKa HayKaMH; KOHTPOJIb; 2. Caiir PocobpazoBanus
IMpaktuueckas | http://www.ed.gov.ru
pabora; 3. ®DenepanibHbII nopTan
«Poccuiickoe 0o0pa3oBaHHE»
http://www.edu.ru
4. Poccuiickuii 00pa3oBaTeIbHBIN
ropTain
http://www.school.edu.ru
5. Karanor yueOHBIX H3IaHUH,
9JIEKTPOHHOTO 00OPYIOBaHUS U
9NIEKTPOHHBIX  00pa30BaTENbHBIX
pecypcos TS 00I111ero0
o0pa3oBaHus
http://www.ndce.edu.ru
6. [konpHBIH opTaj
http://www.portalschool.ru
1.2. | BemectBa 19 |1 1 13.09.2022 | IIpuMeHATh eCTeCTBEHHO-HayYHbIE METOABI | Y CTHBIH 1. Caiir MunucTepcTBa
U XUMHYeCKHe peaKIuu 22.11.2022 | nmo3Hanus (B TOM 4YHCIe HaOIIONEHHE, | OIPOC; obpazoBaHuss ¥  Hayku PO
MOJICITHPOBAHHE, IKCIIEPHUMEHT) u | Ilucemennsiii | http://www.mon.gov.ru
OCHOBHBIE  ONEpALMd  MBICIUTENBHOM | KOHTPOJIb; 2. Caiit Pocobpa3zoBanus
JEATEILHOCTH (cpaBuenwe, | Konrponerast | http://www.ed.gov.ru
KJIaccu(UKaIWs) Ui U3y9IeHUs BEIIECTB U | paboTa; 3. ®DenepatbHBIH mopTan
XUMUYECKHUX peakuuii; | [Ipaktuueckas | «Poccuiickoe o0pa3oBaHUE»
PackpbIBaTh CMBICIT M3ydaeMbIX TIOHATHH U | pabora; http://www.edu.ru

3aKOHOB M TPUMEHATh 3TH TOHATHA MpHU
ONMCAaHMHM CBOWCTB  BEHIECTB M  HX
MIPEBPALLEHUI;

Paznmyuate  ¢usndeckne W XMMHYECKHE
SBIICHUSI, OOBSACHATH MX CYIIHOCTh C TOYKH
3peHHs] ATOMHO-MOJIEKYJISIPHOTO  YUCHUS,;

OmpenensiTe  NPU3HAKM  XUMHYECKHX
peakumif, yCIOBHS HMX  INPOTEKaHWS;
OOBSICHATE  CYIIHOCTh  (U3MYECKHX U

4. Poccuiickuii 0Opa3oBaTeIbHBIN
nopran
http://www.school.edu.ru

5. Karanmor y4eOHBIX W3TaHHH,
ANIEKTPOHHOTO 00OPY/AOBaHUS U
ANIEKTPOHHBIX ~ 00pPa30BATEIBHBIX
pecypcos TS 0011IETO
0o0pa3oBaHUs
http://www.ndce.edu.ru




XUMHWYECKHX SIBIEHUH C TOYKHM 3PEHUS
ATOMHO-MOJIEKYJIIPHOT O YUECHHUS;
KnaccuduimpoBaTh XUMHUYECKHE peaKIUN
(Mo 4mMcny M COCTaBy pearupyromux |

00pa3yroImXCsI BEIIIECTR);
CocTaBnsTb (GopMyinbl OMHAPHBIX BELIECTB
o BaJIEHTHOCTH u OTIpeNeNATh

BAJIGHTHOCTh 10 (opMyaaM  BELIECTB;
PaccraBnsate K03(p(UIIMEHTHI B ypaBHEHUSIX
XUMHYECKHX PEaKIHi;

6. IxonpHEIH
http://www.portalschool.ru

nopran

Hroro mo pazaeny
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Pa3nen 2. BaxkHeiine npeacTABUTEH He

OPraHnvIe€CKHUX BEIIECTB

2.1.

Bo3nyx. Kucaopon.
ITonsiTHe 00 OKcUAAX

5

0

1

25.11.2022
09.12.2022

PackpbIBaTh CMBICT M3y4aeMBbIX MOHATUH U
MPUMEHSTh 3TH TOHATHS TpPU ONHCAHUU
CBOMCTB BELIECTB U MX IPEBpALICHUN;
XapakTepu3oBaTh  (ONMHUCHIBaTh)  COCTaB
BO3/yXa, (U3MUECKHE M  XHMHUYECKHE

CBOMCTBAa  KHCIIOPOAA,  CHOCOOBI  €ro
HONy4YeHHs, NMPUMEHEHHE M 3HAYCHUE B
npupoze U KHU3HU YeJIoBeKa;
CpaBHMBaTh  peakMd  TOpPEHUS |
MEJICHHOTO OKHCIICHHS;
Cobupate mpuOOpHl  [UIS  HONTYYEHHS
KUCIOpona  (BBITECHEHMEM  BOIBI  H
BO37yXa);

PacniozHaBaTh ONBITHBIM IyTEM KHUCIOPOL;
Hcnonp3oBaTh XMMHUYECKYIO CHMBOJMKY
IS cocTaBieHHs  (OpMYNl  BEILIECTB,
MOJIEKYSIPHBIX ~ YPaBHEHMH XHMHUYECKHX

peaknMii ¢ y4acTHeM  KHCIOpPOJa;
OOBSACHIATP  CYIIHOCTH  DKOJIOTHYECKUX
npoOieM, CBA3aHHBIX C  3arps3HEHHEM
BO3/IYyXa;

CrnenoBath mpaBmwiIaM 0e30MacHON paboTHI
B JlabopaTOpHd TpPH  HCIONB30BaHHU
XHMHYECKOH IMOCyAbl U 00OpyAOBaHHS, a
TaKKe TpaBWIaM OOpAIEeHHs ¢ TOPIOYUMHU
BEIECTBAMH B OBITY;
[lnanupoBaTh ¥ OCYIIECTBIATH  Ha
NPAKTUKE XHMHYECKHE OKCIICPUMEHTHI,
MPOBOIUTE HAOIONCHMS, AENaTh BBIBOJBI
o pe3ynbTaTam 9KCTIEPUMEHTA;

VYcrHbii
ompoc;
[TncbMeHHBII
KOHTPOJIb;
[TpakTnueckas
pabora;

1. Caiir MunucrepcTBa
obpasoBanuss ¥  Hayku PO
http://www.mon.gov.ru

2. Caiir PocoGpazoBanus
http://www.ed.gov.ru
3. ®DenepanbHbIH
«Poccuiickoe
http://www.edu.ru
4. Poccuiickuit 00pa3oBaTenbHbII
HopTa
http://www.school.edu.ru

5. Karanor yueOHBIX W3IaHUH,
AJIEKTPOHHOTO 00OPY/IOBaHUS U
9NIEKTPOHHBIX  00pa30BaTENbHBIX

nopTan
00pa3oBaHUe»

pecypcos TS 00I111er0
o0pa3oBaHus
http://www.ndce.edu.ru

6. [konpHBIH mopTan

http://www.portalschool.ru




VYu4acTBOBaTh B COBMECTHOW paboTe B
rpymmne;

Hcnons30BaTh MPH BBIMOIHEHUH yIEOHBIX
3aJJaHU{ M B MPOLIECCE HCCIEI0BATENHCKON

JIeSITeNbHOCTU Hay4YHO-TIOMYJIAPHYIO
JUTEpATypy XHUMHUYECKOTO COJEepKaHuUf,
CIpaBOYHbIE MaTepHasbl, pecypcel
Nutepnera;

BricTpanBate pa3BépHyThIE MUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha WH(OpPMAIHIO
n3 ydyeOHHMKa M CIIPaBOYHBIX MaTepuasioB,
TpaMOTHO  HCIIONB30BaTh  HM3YYCHHBIH
TIOHSTUIHBIN anmapaT Kypca XMMHH;

2.2. | Bogopon. 13.12.2022 | PackpbIBaTh CMBICT M3y4aeMbIX MOHSATUH M | Y CTHBIH 1. Caiit MuHucrepcTBa
IlonsasTHe o0  KHCJIOTAX 20.12.2022 | npuMeHSTh 3TH TOHATHA TPH OIKCAHUU | OMPOC; oOpazoBanuss u  Hayku PO
U COJIAX CBOWCTB BeIECTB W HX mpeBpauenni; | [luceMennsiit | http://www.mon.gov.ru

XapakTepu3oBaTb (omCHIBATD) | KOHTPOIB; 2. Caiir PocoOpazoBanust
¢bmsuueckne u  xuMmudeckwe cBoiicta | [Ipaktuueckast | http://www.ed.gov.ru

BOIOpPOJA, CIOCOOBI  €ro  IOJydYeHus, | pabora; 3. ®denepanbHbIi opTaj
IIPUMEHEHUE; «Poccuiickoe 00pa3oBaHUe»
Cobupate  mpubOp ISl TIOTYYCHHSI http://www.edu.ru

BOZIOPOZAA; 4. Poccuiickuii 00pa3oBaTenbHbII
Hcnonp30BaTh  XUMHYECKYI0 CHMBOJIUKY HopTa

ST cocTaBieHdst  (OpMyYNT  BEIECTB, http://www.school.edu.ru
MOJIEKYJIIPHBIX ~YPaBHEHUM XUMHYECKHX 5. Katanmor y4eOHBIX W3TaHHUH,
peakuui c y4acTHeM BOZOPOJA; 9NIEKTPOHHOTO O0OPYINOBaHUS |
CrenoBaTh mpaBuiiaM 0e30macHONW paboThI 9NIEKTPOHHBIX  00pa30BaTENBHBIX
B JabopaTopuu TpPU  HCIOIH30BAHUHU pecypcos JUIS obmiero
XMMHYECKO IMOCyAbl U 00OpyAOBaHHSA, a o0pa3oBaHUs

TaKKe TPaBUIAM OOpAICHHS C TOPIOYUMHU http://www.ndce.edu.ru
BEIIIECTBAMHU B OBITY; 6. [konpHBIH opTai
[lnamupoBaTh W OCYINECTBJIATH  Ha http://www.portalschool.ru
NpPaKTUKE XHMHYECKHE OKCIIEPHUMEHTHI,

NPOBOAWTH HAOJIIOCHUS, NeTaTh BBIBOIBI

o pe3yabTaTamMm 9KCIIEPUMEHTA;

YgacTBOBaTh B COBMECTHOH paboTe B

rpyme;

2.3. | KostmuecTBeHHbIE 23.12.2022 | PackpbIBaTb CMBICH M3y4aeMBIX MOHATHH ¥ | Y CTHBIH 1. Caiir MuHucTepcTBa
OTHOLIIEHUSI B XUMHU 13.01.2023 | mpuMeHSTH OTH TOHATHA, a  TaKXKe | ommpoc; obpazoBanuss ©  Hayku PO

M3ydCHHBIC 3aKOHBI M Teopur s pemnenns | [Tucemennsiit | http://www.mon.gov.ru
pac4€THBIX 3a/1a4; | KOHTPOIIb; 2. Caiir PocobpazoBanus

Beraucasate MOJEIPHYHO MacCCy BCHICCTB;

http://www.ed.gov.ru




KOJIMYECTBO BeEIECTBa, 00BEM rasza, mMaccy
BEIIIECTBA;

[IpoBomuTh pacu€Tel 1O  ypaBHEHHAM
XUMHYECKHX peaxumii: KOJTMYECTBA,
00BEMa, Macchl BEUIECTBA 0 M3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WU
TPOJYKTOB peaxuum;
BeicTpanBate pa3BEpHYTHIE IMCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha WH(OpPMAIHIO
n3 ydyeOHHMKa M CIIPaBOYHBIX MaTepHaIoB,
rPaMOTHO  HCIOJIb30BAaTh  M3y4YEHHBIH
MOHATUIHBIA  ammapar Kypca  XHMUH;

3. ®DenepanbHbINA nopran
«Poccuiickoe o0pa3oBaHHE»
http://www.edu.ru

4. Poccuiickuii 00pa3oBaTenbHBII
nopTan
http://www.school.edu.ru

5. Karamor yd4eOHBIX W3HaHUH,
JJIEKTPOHHOTO 00OpYIOBaHUA U
SJIEKTPOHHBIX  00pa30BaTEIbHBIX

pecypcos Ui o01ero
00pa3oBaHus
http://www.ndce.edu.ru

6. [konpHBIH opTal

http://www.portalschool.ru
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Bona. PacrBopsl. Ilonsitue
00 OCHOBaHUSAX

17.01.2023
03.02.2023

PackpbIBaTh CMBICII M3y4aeMbIX IOHATHU U
HpI/IMeHﬂTB OTU TIOHATHUIA HpI/l OINMCaHUU
CBOMCTB BEIIECTB M HUX INPEBpAICHUN;
XapakTepu3oBaTh ¢dusnueckue 51
XUMHUYECKHE CBOMCTBA BOIBI, €€ pOJib KaK
pactBopuTensd B IPUPOIHBIX MpOLECCax;
CocTaBiITh YpaBHEHUS XHUMHYECKUX
peakuui c Y4acTHUEM BOJIBI;
OOBACHATP  CYIIHOCTH  DKOJIOTHYECKUX
mpo0ieM, CBS3aHHBIX C  3arps3HEHUEM
MIPUPOAHBIX BOJ, CHOCOOBI OYMCTKH BOJBI
OT IpUMECE, Mepbl IO OXpaHE BOA OT
3arps3HEHUS;

IInaHupoBaTe ¥ OCYLUECTBJIATH  Ha
[IPAKTUKE XUMHUYECKUE OKCIIEPUMEHTHI,
MIPOBOJNTh HAONIONCHUSA, [€JIaTh BBIBOIBI
10 pe3yipTaTaM JKCIIEPUMEHTA;
CrnenoBath mpaBmwiIaM 0e30MacHOW paboTHI
B JabopaTopuu TPHU  HCIOIH30BAHUH
XUMHYECKOH TMOoCyabl W 000pydOBaHUS,;
IIpoBOAUTH BBIYMCIEHUS C MPUMEHEHHEM
MIOHSATHSI «MaccoBas JIOJS BEIIECTBA B
pacTBopey;

Hcnonp30BaTh MpH BHIIONHEHUN YIEOHBIX
3aJlaHUI U B MPOLIECCE HUCCIEN0BATENbCKON
JIeSITeILHOCTH Hay4HO-TIIONYJISIPHYIO
JUTEPATYPy XUMHUYECKOIO COIEPKAHMUA,
CIPABOYHbBIE MaTepuabl, pecypcsl
WHTepHera;

VYcrHbIi
onpoc;
[TncbMeHHBII
KOHTPOJIb;
[TpakTnueckas
pabora;

1. Caiir MuHucrepcTBa
obpasoBanuss ¥  Hayku PO
http://www.mon.gov.ru

2. Caiir PocoGpazoBanus
http://www.ed.gov.ru

3. denepanbHBIN opTat
«Poccuiickoe 00pa3oBaHue»
http://www.edu.ru

4. Poccuiickuii 00pa3oBaTenbHbII
HopTai

http://www.school.edu.ru

5. Karanor yueOHBIX W3IaHUH,
AJIEKTPOHHOTO 00OpYAOBaHUS U
9NIEKTPOHHBIX  00pa30BaTENbHBIX

pecypcos TS 00I111eT0
o0pa3oBaHus
http://www.ndce.edu.ru

6 [konpHBIH mopTan

hitp://www.portalschool.ru




2.5. | OcHOBHBIE Kiaceol | 14 |1 1 07.02.2023 | KnaccudummpoBaTh H3ydaeMble BelecTBa | Y CTHBIN 1. Caiit MunuctepcTBa
HEOPraHW4YeCKHuX 24.03.2023 | nmo COCTaBYy u CBOMCTBaM; | 0Ipoc; oOpazoBaHust W  Hayku PO
coeUHeHn CoctaBisite (OpMYJbl  OKCHAOB, KuciorT, | [Tucemennsiii | http://www.mon.gov.ru

OCHOBAaHHUH, coledl W Ha3blBaTh HX IO | KOHTPOIb; 2. Caiit PocoOpazoBanus
MEKAYHApOTHOM HoMmeHknarype; | KontponeHas | http://www.ed.gov.ru
[IpornozupoBath CBOiicTBa BemiecTB Ha | pabora; 3. DenepanbHbIA opTan
OCHOBe 00mmx xuMudeckux cBoWcTB | [Ipaktmueckas | «Poccuiickoe 00pa3oBaHHE»
W3YYCHHBIX KJIaCCOB/TPYII BELIECTB, K | pabora; http://www.edu.ru

KOTOPBIM OHHU OTHOCSITCS, 4. Poccuiickuii 00pa3oBaTenbHBII
CocTaBnsITh  MOJIEKYJISPHBIE  YpaBHEHUS nopran

PeaKInii, WUTIOCTPUPYIOLIMX XHMHUYECKHE http://www.school.edu.ru
CBOICTBa M CIIOCOOBI MOJy4EHHs BELIECTB 5. Karanor yueOHBIX W3IaHUH,
M3Y4EHHBIX  KJIACCOB/TPYNI, a  TaKxke AJIEKTPOHHOTO 00OpY/IOBaHHUS U
TIO/ITBEPKTIAIOIINX TEHETUYECKYIO AJIEKTPOHHBIX  00pa30BaTEIbHBIX
B3aMMOCBSI3b MEKITY HHUMHU. ; pecypcoB iib: ob11ero
[Tpon3BOAUTH BBHIYMCICHUS M0 YpaBHEHUSIM o0pa3oBaHus

XAMHYIECKHAX peaximif; http://www.ndce.edu.ru
[InanupoBaTh M OCYLIECTBJIATH  Ha 6. [1IkoBHBIHI IopTa
NPAKTHKe XHMHYECKHE OKCIIEPUMEHTHI, http://www.portalschool.ru
MPOBOJIUTh HAOJIONICHUS], JENaTh BBIBOJBI

1o pe3ysibTaTtam IKCIIEPUMEHTA;

CrnenoBath mpaBuiaM 0e30MacHON padOThI

B JabopaTopuM MpU  HCIOJNb30BAHUU

XMMUYECKOI Tmocyapl U 00OpyIOBaHHUS;

Hcnonp30BaTh NpH BBHIOMHEHUH Y4eOHBIX

3aJaHUH U B IIPOLIECCE HUCCIEN0BATENbCKON

JEeATENbHOCTH HAaYYHO-TIONYJISIPHYIO

JUTEpaTypy XUMHYECKOTO COJIEp)KaHMA,

CIpaBOYHbBIC MaTepuabl, pecypcel

HurepHera;

BricTpanBath pa3BEpHYTHIE TUCHMEHHBIE U

YCTHBIE OTBETHI C ONOPOH Ha MH(OpMAIHIO

u3 ydyeOHHMKa M CIIPaBOYHBIX MaTepHaIoB,

TPaMOTHO  HCIONB30BaTh  HM3YYCHHBIH

MOHSTUMHBIN annapaT Kypca XuMuH;

HUroro no pazneny 32

Paznen 3. Ilepuonuyeckuii 3aKO0H " Hepuonnueckas cucremMa XMMHUYECKUX 3JIEMEHTOB . . MenpaeieeBa.

CtpoeHue aToM0oB. XuMH4YecKas cBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEbHbIE PeaKIUU

3.1. | IlepuoguuecKuii 3aKOH H 7 1 0 04.04.2023 | PackpeiBaTb  CMBICH  NEPHOIMYECKOrO | Y CTHBIH 1. Caiir MuHnucTepcTBa
IMepuonuueckasi cucrema 18.04.2023 | 3axoHa; oIpoc; obpazoBanuss ©  Hayku PO
XHMMHUYECKHX  3JIEMEHTOB IMorumats cymecrBoBanue nepuogudeckoii | [Tucemennsiit | http://www.mon.gov.ru
J. U. MenaeneeBa. 3aBUCUMOCTH CBOWCTB XUMUYECKUX | KOHTPOIIb; 2. Caiir PocobpazoBanus




Ctpoenne atoma

3JIEMEHTOB (M3MCHEHHE PaJHyCOB aTOMOB U
3IEKTPOOTPHUIIATEITHHOCTH) u ux
COCTMHEHUII OT TMOJOXKEHHsT B  IIe-
PUOIMYECKON CHCTEME U CTPOCHHUS aToMa,;
YcraHaBnuBaTh CBS3h MEXY MOJOKEHUEM
9JIeMEHTa B TIEPUOJUYECKON CHUCTEME U
CTPOCHHEM €ro aroma (COCTaB W 3apsin
sanapa, o0mee YWCIO  DBJEKTPOHOB U
pacmpeneneHue  HMX 0 3JIEKTPOHHBIM
CIIOSIM);

[IporHo3upoBaTh  XapakTep H3MEHEHUS
CBOICTB 3JIEMEHTOB U MX COEJIUHEHUHU IO
rpynmamM u nepuoaam Ilepuoguueckoit
CUCTEMBI;

XapakTepu3oBaTb XUMHUYECKHUE DJIEMEHTHI
NEPBBIX TPEX NEPUONIOB, KU, KaJbLUs 110
ux nonoxeHuto B [lepuoanueckoil cucreme
1. n. Menpeneena;
CrnenoBath mpaBuiaM 0€30MaCHOW pPadOThI
B J1Ia0OpaTOpUH TPU  KCIOJIB30BAHUM
XAMHYECKOH TOCyIabl M 00OpYAOBaHHUS;
BeicTpanBath pa3BEpHyThIE IMCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha WH(OpPMAIHIO
n3 y4eOHHMKAa W CIIPaBOYHBIX MAaTEpHUajoB,
TpaMOTHO  HCIIONB30BATh U3yICHHBIN
NOHATUMHBIM  ammapaT Kypca  XHMUH;
Hcnonp30BaTe MpH BHIOIHEHUH Y4EOHBIX
3a/IaHU TEKCTHl y4eOHHMKa, CIIPaBOYHBIC
matepuansl  (Ilepuommdeckyro  cucremy
XUMHYECKHUX 3JIEMEHTOB . n.
MenneneeBa, TaONUIly pPacTBOPUMOCTH
KHCIIOT, OCHOBAaHMM H CcOJIeH B BOJE,
JJIEKTPOXUMHUYECKUN  pAl  HANPSHKEHUH
METaJIJIOB);

Hcnonp30BaTh MpH BHIONIHEHUH YIEOHBIX
3aJaHUN U B MIPOLIECCE HCCIIEN0BATENBCKON

JEeATEBHOCTH HAaYYHO-TIOMYJISIPHYIO
JUTEpaTypy XUMHYECKOTO COJIEpKaHMS,
CIpaBOYHBIC MaTepHabl, pecypcl
HurepHera;

Konrtponbnas
pabora;

http://www.ed.gov.ru

3. ®DenepanbHbIA nopTan
«Poccuiickoe o0pa3oBaHHE»
http://www.edu.ru

4. Poccuiickuii 00pa3oBaTenbHBIN
nopran
http://www.school.edu.ru

5. Katanor yd4eOHBIX HW3TaHHH,
JJIEKTPOHHOTO 00OpYIOBaHUA U
SJIEKTPOHHBIX  00pa30BaTEIbHBIX

pecypcos IS o01ero
00pa3oBaHus
http://www.ndce.edu.ru

6. [konpHBIH HopTal

http://www.portalschool.ru

3.2.

Xumuueckas
OKHCINTENBHO-

CBA3b.

BOCCTAHOBHUTEJ/IBbHbIC

21.04.2023
12.05.2023

PackpbiBaTh CMBICII M3y4aeMbIX IOHSTUM;
OmnpenensTb BUA XUMHYECKOH CBSI3U B
COCIVHEHUY;

YcrHbBIIT
orpoc;
IInceMeHHBIH

1. Caiit MunucrepcTBa
oOpazoBaHust W  Hayku PO
http://www.mon.gov.ru




peakuun

OnpenensTh CTETICHb OKHCIICHHS
XUMHYECKOTO JJIEMEHTa M0 (QOpMylie ero
COCIIMHCHUS,

OnpenensiTe  3JIEMEHT  (BEIIECTBO) —
OKHCIUTEIb ¥ 3JCMEHT (BEHICCTBO) —
BOCCTaHOBUTEJI;

OOBSCHATH CYITHOCTb TIPOIIECCOB
OKHCIICHHS " BOCCTaHOBJICHUSI,
CocCTaBJIATh AJICKTPOHHBIN OallaHC ¢ YIETOM
YHUCIa OTIAHHBIX U MPUHATHIX 3JICKTPOHOB;
CocTaBisTh  ypaBHEHUEC OKHCIUTEIBHO-
BOCCTaHOBUTEIIHLHOMN peaKIuu;
Vcronb30BaTh NpPU BBIMOJHCHUH y4EOHBIX
3aIaHUuil TEKCTHl Yy4YeOHHMKA, CIPABOYHBIC
MaTepuasibl  (TIEPUOIUYECKYI0  CHUCTEMY
XUMHUYECKHUX 3JIEMEHTOB . n.
MenzeneeBa, TaOmUIy pPacTBOPHUMOCTH
KHCJIOT, OCHOBaHMW U COjJed B BoOJIE,
9JEKTPOXUMHUYECKUH  Psii  HaMpsHKEHUH
METaJIJIOB);

KOHTPOJIb;
Konrtponbnas
pabora;

2. Caiit PocoOpazoBanus
http://www.ed.gov.ru

3. ®DenepanbHbINA nopTan
«Poccuiickoe o0pa3oBaHHE»
http://www.edu.ru

4. Poccuiickuii 00pa3oBaTenbHBII
nopran

http://www.school.edu.ru

5. Katanor yd4eOHBIX W3TaHUH,
AJIEKTPOHHOTO 00OpY/IOBaHUS U
AJIEKTPOHHBIX ~ 00pa30BaTEIbHBIX

pecypcos IS o01ero
00pa3oBaHus
http://www.ndce.edu.ru

6. [konpHBIH opTal

http://www.portalschool.ru

Uroro no paznemny: 13
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IHOYPOYHOE IINTAHUPOBAHMUE

Ne Tema ypoka KonuyecTBO 4acoB Hdara Buapl, ¢opmbl
n/n U3y4YeHHUs1 | KOHTPOJIsi
BCEro | KOHTPOJIbHBbIE | MPAKTHYECKHE
padoThI padoThI

1. IIpenmer xumun. Posib XuMuu B )KU3HU 1 0 0 02.09.2022 | Ycrublit onpoc;
YeJoBeKa

2. | XuMus B cucrteMe HayK. MeToibl O3HaHUS 1 0 0 06.09.2022 | YcrHblit ompoc;

B XMMUH

3. | 3HaKOMCTBO ¢ MpaBHIaMHu 0€30MaCHOCTH H 1 0 1 09.09.2022 | IIpakTuueckas
npuéMaMu paboThl B XUMUYECKOM pabora;
naboparopuu. [Ipakriueckas padora Ne 1.

[IpaBuia paboThl B 1a00paTOPUH U IPHEMBI
oOpaieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM

4, Tena u Bemectsa. Pu3nueckrue cBOMCTBA 1 0 0 13.09.2022 | ITuceMeHHbIH
BEILIECTB. ATPEraTHOE COCTOSTHHE BELIECTB KOHTPOJIb;

5. | Uuctsle BemectBa u cMecu. CriocoObt 1 0 0 16.09.2022 | YcrHbIi OIpoc;
pas3zaenenus cmecei [TucbMeHHBIH

KOHTPOJIb;

6. | [lpaktuueckass pabora: Ne 2. Pa3nenenue 1 0 1 20.09.2022 | IMpakTuyeckas
cMecel (Ha MpUMepe OYMCTKH MOBapeHHOU pabora;
COJTH)

7. | AtoMbl 1 MoJekyabl. [IpocTeie M CIOXHBIE 1 0 0 23.09.2022 | YcrHblit orpoc;
BELLECTBA [IuceMenHbIN

KOHTPOJIb;

8. | Xumuueckue 3aeMEHTHI. 3HAKU (CHMBOJIBI) 1 0 0 27.09.2022 | YcrHbrit orpoc;

XUMUYECKUX 3JIEMEHTOB [IuceMeHHbIN
KOHTPOJIb;

9. | ATOMHO-MOJIEKYJSIDHOE ~ y4YeHHE. 3aKOH 1 0 0 30.09.2022 | YcrHbIit oIpoc;

IIOCTOSIHCTBA COCTaBa BELIECTB [IuceMeHHbIN
KOHTPOIIb

10. | Xumnueckas Gpopmyna. BaneHTHOCTh 1 0 0 04.10.2022 | YcrHbiit oIpoc;

ATOMOB XUMHUYECKUX JJIEMEHTOB [TuceMeHHbIH
KOHTPOJIb;

11. | CocraBienne xumudeckux GOpMya IO 1 0 0 07.10.2022 | YcrHbIit orpoc;
BaJleHTHOCTH. Haxo)kmeHne BaJleHTHOCTH IIncemenHbIi
XMUMHUYECKUX JJIEMEHTOB 110 (hopmyie KOHTPOJIb;

12. | OtHocurenbHas aTOMHast Macca. 1 0 0 11.10.2022 | YcrHbriid orpoc;
OTHOCHTENbHAS MOJIEKYIIpHAs Macca [TuceMeHnHbIH

KOHTPOJIb;

13. | Pemienue 3a1a4 Ha BBIYKCIICHHE 1 0 0 14.10.2022 | YcrHbriid orpoc;
OTHOCUTENIBHOM  MOJIEKYJSIPHOM ~ Macchl [TuceMeHnHbIH
BEIIIECTB KOHTPOJIb;

14. | MaccoBas 1011 XUMHUYECKOr O DJIEMEHTA B 1 0 0 18.10.2022 | Ycrubiit orpoc;
COEMHEHNN [MuceMmenHbIH

KOHTPOJIb;

15. | Pemenue 3amad Ha BBIYHCIIEHHE MacCOBOU 1 0 0 21.10.2022 | Ycrubli orpoc;

JIOJTA XMMHUYECKOro 3JIeMeHTa 1o (opmyie [TuceMeHHbII

COCIMHCHUA

KOHTPOJIb;




16. | ®usuveckue ™ XUMHYCCKHE SBIICHUS. 25.10.2022 | YcrHbri orpoc;

XuMuyeckasi peakius ITnceMeHHBIH
KOHTPOJIb;

17. |llpu3Hakn W yCIOBHS  TIPOTEKAHUSA 28.10.2022 | YcrHblii 0IIpoC;

XUMUYECKUX peaKIun IInceMeHHBIH
KOHTPOJIb;
18. | 3akoH coxpaHeHus Macchl BemiectB. M.B. 08.11.2022 | YcrHbit 0IIpOC;
JIOMOHOCOB — YUEHBIN-3HIIUKIIOTIETUCT [TuceMeHHbIH
KOHTPOJIb;
19. | Xumunueckne ypaBHEHUS 11.11.2022 | Ycrubiid 0IIpOC;
[TuceMeHHbIH
KOHTPOJIb;

20. | Tumsl XMMUUYECKUX peakuuid (CoequHeHus, 15.11.2022 | Ycrubiid 0I1poC;

Pa3oXKEHUs, 3aMEIICHHUS, OOMEHa) [TuceMeHHbIH
KOHTPOJIb;

21. | Ypok 0000meHuss W cUCTeMaTh3alyu 18.11.2022 | Ycrubiid 0I1poC;

3HaHUHN [TuceMeHHbIH
KOHTPOJIb;

22. | YpOK KOHTPOJIsl 3HAHHUI 22.11.2022 | KoHTpomnbHas

pabora;

23. | Bo3myx — cmech razos. CoctaB BO3ayxa 25.11.2022 | YcTHblit ompoc;

[IuceMenHbIN
KOHTPOJIB;

24. | TeruoBoit AddexT XUMHUYECKOi peakiuy, 29.11.2022 | YcrHblit orpoc;
IIOHATHE O TEPMOXHMHUYECKOM YpPaBHEHUH, [IuceMenHbIN
9K30- U SHIOTEPMHUYECKHX PEaKIUIX KOHTPOJIB;

25. | CrocoObl  TONy4YeHHsT — KHCIOpoJa B 02.12.2022 | YcrHbiit orpoc;
nadoparopuu u MIPOMBIIIJIEHHOCTH. [IuceMeHHbIN
[Mpumenenue kuciaopona KOHTPOJIB;

26. | IMpakTuyeckas padora Ne 3. Ilonmydenue u 06.12.2022 | IIpakruueckas
coOMpaHHe KHUCIOpoJa, HW3y4YeHHE €ero pabora;

CBOWCTB

27. | KpyroBopor  kuciopoma B  HpHUpOJE. 09.12.2022 | YcrHbIi oIpoc;
TommBo (yromp W MeraH). 3arps3HEHHE [TuceMeHHBIN
BO31yXa, CIOCOOBI €ro IpeAOTBPAILECHHSL. KOHTPOJIB;
Ycunenue MAPHUKOBOTO sddekra,
paspyLeHHe 030HOBOT'O CII0S

28. | Bomoponm — XUMHYECKHH DIEMEHT U 13.12.2022 | Ycrubriid orpoc;
MIPOCTOE  BELIECTBO. Haxoxnenne B IIncemenHbIi
npuposne, (GHU3MYECKHE M XUMHUYECKUE KOHTPOJIB;
CBOIicTBA (Ha TIpUMeEpEe B3aMMOICHCTBHUS C
HEMETaJUIAMH W  OKCHAAMH METaJlIOB),

NPUMEHEHHE, CITOCOOBI TTOTyYEHHUS
29. | Ipaktuyeckast pabora Ne 4. Tlomydyenue u 16.12.2022 | TlpakTuveckas
coOupanme BOAOPOIA, U3YUCHHE  €ro pabora;
CBOWCTB
30. | IloraTHE O KUCIOTAX U COJSIX 20.12.2022 | YcrHbrid orpoc;
[MuceMeHnHbIH
KOHTPOJIb;

31. | KommyectBo BemectBa. Monb. MomspHas 23.12.2022 | YcrHbIiA 0IIpoCc;

Macca [MuceMeHnHbIH




KOHTPOJIb;

32. | 3akoH ABorasapo. MossipHbIit 00BEM Ta30B 27.12.2022 | YcrHbli 0IIpOC;
[MuceMeHHbIH
KOHTPOJIb;

33. | Pemenue 3a1a4 Ha B3aUMOCBSI3b 10.01.2023 | YcTHBIid orpoc;
KOJIMYECTBA BEIIECTBa, 00bEMA M MAacCChHI IInceMeHHEIH
ra3oB. Pacuérs o XHUMHUYECKHM KOHTPOJIb;
ypaBHEHHSIM

34. | Pacuértl TO XUMHYECKUM YpaBHEHHSIM. 13.01.2023 | Ycrubiid 0IIpOC;
IIpumeHneHune 3akoHa ABOraapo ITuceMeHHbIN

KOHTPOJIb;

35. | dusuyeckue CBOWCTBA BOABI. AHAIU3 U 17.01.2023 | YcTHbIid ompoc;
CHHTE3 — METO/Ibl U3YUECHHS COCTaBa BOJIBL. [TuceMeHHbII
XUMHUYECKUe CBOMCTBa BOIBI (peakiuu c KOHTPOJIb;
MeTajylaM{, OKCHAaMH  METaJUIOB |
HEMETAJIJIOB)

36. | [Tonatue o0 OCHOBaHMAX M MHIMKATOPAX 20.01.2023 | YcrHbrit 0IIpOC;

[TucbMeHHBIH
KOHTPOJIb;

37. | Bona kak pactBopurenb.  PacTBOpBI. 24.01.2023 | YcrHblii oIpoc;
PacTtBopumocTh BEIIIECCTB B BOJIE. ITuceMeHHBIN
HacpllieHHbIe U HEHACHIIIIEHHBIE PACTBOPHI KOHTPOJIb;

38. | Konnenrparusi pactBopoB. MaccoBasi noiist 27.01.2023 | YcrHblit orpoc;
BELlECTBA B pacrBope. BblumcieHus c [IuceMenHbIN
UCIIONB30BAaHUEM TOHATHUS «MAaccoBasi OIS KOHTPOIIb
BEILECTBA B PACTBOPE»

39. | [pakTuyeckas pabora Ne 5. 31.01.2023 | IIpakruueckas
[Npurorosnenue pacTBOpoB c paborta;
ONnpeaesIEHHON KOHLEHTpauuen

40. | Ponb pacTBOPOB B TPHUPOAE W B IKU3HH 03.02.2023 | YcrHbIit OIpoc;
yenmoBeka. KpyroBopoT BOABI B MPHUPOIE. [IuceMeHHbIN
3arpsi3HeHne NpHPOAHBIX Box. OxpaHa u KOHTPOJIb;
OYHCTKA IIPUPOJHBIX BOX

41. | IepBbie TIONBITKH knaccudukaryu 07.02.2023 | YcrHbIit oIpoc;
XUMHYECKHX  dseMeHToB. [loHate o ITuceMeHHBII
IPYIIax CXOMHBIX 3JIEMEHTOB (LIEJIOYHBIE U KOHTPOJIB;
IEJIOYHO3EMENBHBIE METAJUIbl, TaJIOreHbI,

WHEpPTHBIE Ta3bl). OJEMEHTHI, KOTOpHIC
o0pa3yroT  aM(oOTepHbIE  OKCHIBI |
THAPOKCHU/IBI
42. | NoHHas XUMHYeCKas CBS3b 10.02.2023 | Ycrabrid orpoc;
[TuceMeHnHbIH
KOHTPOJIB;

43. | Knaccudukarms HEOPraHUYECKUX 14.02.2023 | YcrHbrid orpoc;

COEIMHEHUIN ITnucemeHHbIH
KOHTPOJIB;

44, | Okcumsl: COCTaB, knaccudukarys 17.02.2023 | Ycrubiii orpoc;
(OCHOBHBIE,  KHCIIOTHBIE, aM(OTEpHEIE, ITrceMeHHbII
HeconeoOpas3yrommue), HOMEHKJIaTypa KOHTPOJIB;
(MexTyHaponHas U TPUBHUAIIbHAS).

IlonydseHne W  XHMUYECKHE CBOMICTBa
KHCIIOTHBIX 1 OCHOBHBIX OKCH/IOB
45. | OcHOBaHMA:  COCTaB,  KJIACCH(HKAINS, 21.02.2023 | YcrHbri orpoc;




HOMEHKJIaTypa (MexayHapoaHas " [TucpMeHHBIH
TpUBHANIbHAS), (PU3NUECKHE M XHUMUYECKHE KOHTPOJIb;
CBOMCTBA, CIIOCOOBI MTOTYIEHHS

46. | AMdoTepHBIE OKCHUABI W THAPOKCUABL, WX 24.02.2023 | YcrHblii 0IIpoC;
CBOICTBA U MOJY4YECHUE [MuceMmeHHbIH

KOHTPOJIb;

47. | Kucnotsr: COCTaB, KIaccuuKaIms, 28.02.2023 | YcrHbI#I orpoc;

HOMEHKJIATypa, (PU3UUCCKIE CBOWCTBA [TuceMeHHbIH
KOHTPOJIb;

48. | Kucmotel: XUMHUYECKUE CBOWCTBA, CIOCOOBI 03.03.2023 | YcrHbrit OIpOC;

MOJy4YeHHUs. P akTUBHOCTH METAIIOB [TuceMeHHbIH
KOHTPOJIb;

49. | Conmu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI 07.03.2023 | YcrHbiit oIpoc;
MOJIy4eHHUsl, B3aUMOJAEUCTBUE coOJell ¢ [TuceMeHHbIH
MeTaJylaM{, KHUCJIOTaMH, IIeJoYaMH | KOHTPOJIb;
COJISIMH

50. | Beruncrnenus no ypaBHEHHUSIM XUMHUYECKOH 10.03.2023 | Ycrubiid 0IIpOC;
peakuuu [TucbMeHHBIH

KOHTPOJIb;

51. | I'enernyeckass cBs3b MEXIy KIaccaMu 14.03.2023 | YcrHblid OIpoc;

HEOPTraHUYECKUX COEAUHEHUN [TucbMeHHBIH
KOHTPOJIb;

52. | Ilpaktuyeckast padora Ne 6. Pemienue 17.03.2023 | INpakTuueckas
OKCIIEPUMEHTAJBHBIX ~ 3afa4 10  TeMe pabora;
«OCHOBHBIE  KJIaCChl ~ HEOPraHMYECKUX
COCIMHEHUIDY

53. | Ypok 0000umieHuss W cuUcTeMaTu3alyu 21.03.2023 | YcrHblit orpoc;
3HaHUI ITuceMeHHbII

KOHTPOJIB;

54. | YpOoK KOHTpOJIs 3HAHHI 24.03.2023 | KonTpomnbHas

pabora;

55. | [lepuomuueckuii 3akoH u Ilepuoanueckas 04.04.2023 | YcrHbiit oIpoc;
cucreMa XUMHUYeckux aiemeHtoB J[.U. [TucemMeHHBIM
Menpeneesa. Ilepuonsl, TPYIIIbI, KOHTPOJIb;
noarpynnsl. OU3NYECKUN CMBICT HOMEPOB
NIepHOoJa U TPYIIIBI

56. | Ctpoenue aromoB. COCTaB aTOMHBIX sep. 07.04.2023 | YcrHbiit orpoc;
Wzotonsl. DexkTponbl. OU3UUECKHA CMBICIT [IuceMeHHbIH
MIOPSIKOBOT'O HOMEpPa dJIEMEHTA KOHTPOJIB;

57. | CtpoeHue 3JMEKTPOHHBIX O0OJIOYEK aTOMOB 11.04.2023 | Ycrabrid orpoc;
mepBeiXx 20  XHMHYECKHX  DJIEMEHTOB [MucemeHHbIN
NIePHOINIECKOI CHCTEMBI KOHTPOJIB;

. N. MenpneneeBa

58. | XapakTepucTuka XUMHYECKOr'0 DIIEMEHTa 14.04.2023 | Ycrabrid orpoc;
0 €ro TMOJIOKEHUIO B NEPUOAUYECKOU ITucemeHHbIH
cucreme JI. . Menneneera KOHTPOJIb;

59. | 3HaueHHe TEPHOAMYECKOrO 3aKOHa U 18.04.2023 | Ycrabii 0IIpoCc;
MIEPUOAANIECKOH  CHCTEMBl ~ XUMHYECKUX [TucpMeHHBIH
SJIEMEHTOB U pa3BHTHSA HAYKH | KOHTPOJIb;

npaktuku. JI. . MenneneeB — y4€HbIH,
Me1aror ¥ IpaKaaHuH




60. | Ypok o0000menuss u cucTeMaTu3alun 1 21.04.2023 | YcrHblii oIpoc;

3HAHUM [MuceMeHHbIH
KOHTPOJIb;

61. | Ypok KOHTpOIISI 3HAHUI 1 25.04.2023 | KonrponbHas

pabora;

62. | DJIeKTpPOOTPHULIATEIHHOCTD aTOMOB 1 28.04.2023 | YcrHblii orpoc;
XUMUYECKUX  JJIEMEHTOB.  XUMHUYECKast [TuceMeHHbIH
CBSI3b! KOBaJICHTHAsI TOJISIpHAS u KOHTPOJIb;
KOBAaJICHTHAs! HEMOJISIPHAS

63. | CTeneHb OKUCTICHUS 1 02.05.2023 | YcrHbrit orpoc;

[TuceMeHHbIH
KOHTPOJIb;

64. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC 1 05.05.2023 | Ycrubrit ompoc;
peakipn (OBP). Tlporecchl OKHCICHHS H [TuceMeHHbIIH
BOCCTAHOBJICHHUS. Oxucaurenu u KOHTPOJIb;
BOCCTaHOBUTEIH

65. | CoctaBieHue ypaBHEHHMH OKHCIHMTENBHO- 1 12.05.2023 | Ycrublit ompoc;
BOCCTAHOBUTEJIBHBIX PpPEAKIUMH U  CXEM [TucbMeHHBIH
AJIEKTPOHHOTr0 Oananca KOHTPOJIb;

66. | Ypok 0000mIeHHs W  CcHUCTEMaTH3aluu 1 16.05.2023 | Ycrubiid orpoc;
3HAHUHU [TucbMeHHBIH

KOHTPOJIb;

67. | Ypok pa3BUBAIOLICTO KOHTPOJS 3HAHHU. 1 19.05.2023 | KonTposbHas
XuMust B ISHCTBUU pabora;

68. | Kucnmopon — XHMMHUYECKHil DJJIEMEHT U 1 23.05.2023 | YcrHblit orpoc;
mpoctoe BemecTBo. O30H. Haxoxnaenue IIncemenHbIi
KHCIiopoAa B mpupone, (GU3MUecKue u KOHTPOJIb;
XUMHYECKHE CBOWCTBA (peaxiiu
okwucieHus, ropenue). [lonsitue 06 okcumax
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymos WN.T'., Cnaakos C.A., AKInOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenuney;

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

[Ipeamernas nunus yueonukoB O.C. I'abpuensna, U.I'. Octpoymona, C.A. CrnaakoBa. 8-9 kiacchl:
yuae0. [Tocobue mis obmeobpazosar. Opranuzanuii /O.C. 'abpuensH, C.A. Cnaakos. — M.:
[Ipocsemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Caift MunuctepcTBa oOpa3zoBaHus U Hayku PO
http://www.mon.gov.ru

2. Caiit PocobpazoBanust

http://www.ed.gov.ru

3. ®enepanbublil nopran «Poccuiickoe 06pazoBaHue»
http://www.edu.ru

4. Poccuiickuii 0Opa3oBaTenbHbIH MOpTal
http://www.school.edu.ru

5. Karanor yueGHBIX U3JaHH, 2IIEKTPOHHOTO 000pY/I0BaHUS U 3JIEKTPOHHBIX 00pa30BaTeNIbHBIX
pecypcoB Jijist o01ero 0opa3oBaHus
http://www.ndce.edu.ru

6. IlIkosIbHBIN OpTAI

http://www.portalschool.ru



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

CripaBo4HBIC TaOJIHIIBI, MOJICTH KPUCTAIUTMUECKUX PEIIeTOK, Tabnuma «llepuoamueckas cuctema
XUMHYeCKuX 3neMeHToB JI.1.MenaeneeBa»

OBOPY IOBAHME /ISl [IPOBEJEHUS JIABOPATOPHBIX, IPAKTHYECKUX PABOT,
JTEMOHCTPALIAI

NuTtepakTuBHas 10cKa, MyJIbTUMEIUHHBIN IPOEKTOP, Jab0paTOpHOE 000PYI0BaHUE
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