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Pabouas mporpamMma mo XMMHHM Ha ypOBHE OCHOBHOIO OOIIEero oOpa3oBaHHUSI COCTaBJIEHA HA OCHOBE
TpeboBanuii Kk pe3yabTaraM OCBOCHHMS OCHOBHOW 0Opa30BaTEeNbHOW MPOTpaMMbl OCHOBHOT'O OOIIETro
o0Opa3oBaHMs, NpPEACTaBICHHbIX B @DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeNbHOM CTaHIapTe
OCHOBHOTO 00IIero 00pa3oBaHus, ¢ YIETOM paclpeaenEHHBIX 0 KJIaccaM MPOBEPSIEMBIX TpeOOBaHUH K
pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOW IpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs U
3JIEMEHTOB COJICPKAHUs, NMPEICTABICHHBIX B YHHUBEPCAILHOM KOIU(PHUKATOPE MO XUMHUH, a TaKXKe Ha
ocHoBe IIpuMmepHO#l mporpamMmbl BOCHUTAHUS OOYYAIOMIMXCS MPU TMOITYYEHHMH OCHOBHOTO OOIIEro
oOpa3zoBanus u ¢ yuétom KoHnenuuu npenogaBanusi yaeOHOTO mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoii denepannn, peain3yrolMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBI
(ytB. Pemenunem Komnernn Munnpocsemenus Poccuu, mporokon ot 03.12.2019 NITK-4BH).
HOACHUMTEJIBHAS 3AIIMCKA

CornacHo cBOeMy Ha3HAUYEHUIO paboyasi MporpaMMa sIBJISIETCS OPUEHTUPOM IS COCTABJICHUS paboUYNX
ABTOPCKHX TMPOTpaMM: OHA AAET MPEJCTABJICHUE O IEINAX, OOmel cTpareruu 0OydeHus, BOCIIUTAHUS U
pa3BUTHs OOy4alOIUXCS CPEICTBaMU y4yeOHOro mnpeamera «XUMHS»;, YCTaHABIMBAET 00s3aTEIbHOE
IPEIMETHOE COJIEpKaHKUe, TIPEAYCMAaTPUBACT PACIIPEesIeHHE ero MO KJIACCaM U CTPYKTYPUPOBAaHHUE €ro
o pazferaMm M TeMaM Kypca, OIpeaesseT KOJUYECTBEHHblE W KayeCTBEHHBIE XapaKTepUCTUKU
colepkaHus; Ja€T pacrlpeieseHHe YYeOHBIX 4YacoB IO TEMaTHYeCKHM pas3jeiaM Kypca W
PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh UX M3YyYEHUS C yUYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€M, JIOTMKH Yy4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaronIuxcsi; OmpenesseT
BO3MOXKHOCTH TIpeaMeTa MJisd pealu3aluu TpeOOoBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBarenbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUsA, a TakKe TPeOOBaHMM K
pe3ynbTaTaM OOy4YeHUsl XMMHM Ha ypOBHE IleJied M3Y4eHHs MpeJAMeTa U OCHOBHBIX BUIOB y4eOHO-
MO3HABATEIIHOMN IEeATEIbHOCTH/ydeOHBIX IEHCTBUI YICHHKA IT0 OCBOSHUIO YU4EOHOTO COJICPIKAHUS.

OBLIAA XAPAKTEPUCTUKA YYEBHOT' O IIPEJJIMETA «XUMMUS»

Bxiiag yuebHoro mnpenmera «XuMus» B JOCTH)KEHHE L€l OCHOBHOro oOuiero oOpa3oBaHus
00yCJIOBJIEH BO MHOI'OM 3HAQU€HHEM XMMHUYECKOW HAayKd B TO3HAHMM 3aKOHOB IPUPOJIbI, B PA3BUTUU
IPOM3BOIUTENBHBIX CHJI OOIIECTBA U CO3/1aHUM HOBOM 0a3bl MaTepUaIbHOM KyJIbTYpHI.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK paclpocCTpaHWia CBOE BIUSHUE HAa BCE OOJIACTH
YEJIOBEYECKOr0 CYIECTBOBAHUS, 3ajajla HOBOE BHJEHUE MHpA, CTajla HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHUEM >KU3HHM OOIIECTBAa: 3HAHWE XUMHH CIY)KMUT OCHOBOM JJisi
(GopMHpOBaHUS MHPOBO33PEHUsI UEJIOBEKAa, €ro NpEeACTaBICHUH O MaTepHabHOM €IUHCTBE MMpa;
BaXHYIO POJb UrpalOT (HOPMHUpPYEMbIE XUMUEH MPEACTaBICHUS O B3aUMOIIPEBPAILEHUSAX SHEPTrUU U 00
9BOJIIOILIMM BEUIECTB B MPHUPOJIE; COBPEMEHHAsi XUMHs HalpaBieHa Ha pelleHHe TI00albHBIX MpodiieM
YCTOWUYMBOIO PAa3BUTHs YEJIOBEYECTBA — CBIPBEBOM, JHEPreTHYECKOW, IMHIIEBOM M JKOJIOTMYECKOU
0€3011acHOCTH, IPOOJIEM 3IPABOOXPAHEHHUS.

B ycnoBusix Bo3pacTaromiero 3Hau€HUs XMMHUHU B JKU3HHM OOIIECTBAa CYILIECTBEHHO IMOBBICHUJIACH POJIb
XMMHUYECKOro oOpa3oBaHus. B IutaHe couuanu3annu OHO SBJSIETCS OJHUM M3 yCIOBUN (hOpMUpPOBaHMS
MHTEJJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HAHHs HEOOXOAMMBI Ui MpUOOpETeHHs] OOLIEKYIbTYPHOTO
YPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYJAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOM
KHU3HU OOIIECTBa, A OCO3HAHMs BAXKHOCTU Pa3yMHOI0 OTHOILIEHMS K CBOEMY 3/0POBBIO U 370POBBIO
JIPYTUX, K OKpYXKarollel NpupogHoOn cpenie, A1 IPaMOTHOIO MOBEACHUS NIPU UCTIOIb30BaHUH Pa3IUYHbIX
MaTepUaIoB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOM JKU3HH.

XuMuyeckoe o0pa3oBaHHe B OCHOBHOM IIKOJIE SBJISETCS 0a30BbIM 110 OTHOLIEHHUIO K CHCTEME 00ILEero
XUMHUYECKOro oOpa3zoBaHMs. [103TOMYy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pPEalM3yeT MpPUCYIIHe
o0uieMy XHMHUYECKOMY OOpa30BaHMIO KIIIOUEBBIE LIEHHOCTH, KOTOPbIE OTPa)KalOT TOCYAapCTBEHHBIE,
OOIIeCTBEHHbIE U WHIMBHyalbHbIE MOTPEOHOCTH. DTHUM OIpENeNsIeTcss CyIIHOCTh OOIIel cTpaTeruu
0o0y4deHus, BOCIIUTAHUS U Pa3BUTHS 00YUarOMIUXCS CPECTBAMH YUeOHOTO npeameTa « XUMHUS».

Wzyuenne mnpenmera: 1) cmocoOcTByeT peanu3allid BO3MOXHOCTEH Ui CaMOpPa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPhl JTUYHOCTH, €€ 00meld u (yHKIMOHATLHON TPAMOTHOCTH; 2) BHOCHUT BKJIAJ B
(dopMHpOBaHNE MBIIIICHUS U TBOPUECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSATENIBHOM
yueOHOW JAESITeTbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEIOBAaTeNIbCKUX YMEHUH, HEOOXOIHMMBIX Kak B



MMOBCETHEBHON JKM3HHM, TaK U B NPO(PECCHOHATBHON IEATEIBbHOCTH; 3) 3HAKOMHUT CO CHEeIH(PUKON
HAy4YHOTO MBIIIJIEHUS, 3aKIaJbIBAET OCHOBBI LIEJIOCTHOIO B3IVIsIa HA €IUHCTBO NPUPOABI M YEIIOBEKA,
ABJISIETCSA OTBETCTBEHHBIM 3TAllOM B (OPMUPOBAHMM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH MOAPOCTKOB; 4)
CHocoOCTBYeT (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE,
K 4EJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3Banubie HampaBiieHUs B 00Y4eHUU XUMHUH 00ECIICUMBAIOTCS CIEIU(PHUKON COMEpXKAHUS MIPEeaMeTa,
KOTOPBII SBISETCS NENarorMyeckd aJalTUPOBaHHBIM OTpakeHHWeM 0a30BOM HAyKH XUMHM Ha
OIPEEIEHHOM 3Tale €€ pa3BUTUS.

Kypc XumMum 0CHOBHOM IIKOJIBI OPUEHTHPOBAH HAa OCBOEHHE OOYUYaAIOIIMMUCS OCHOB HEOPraHMYECKOM
XMMHHU ¥ HEKOTOPBIX HOHATHH U CBeIeHUH 00 OTJEeIbHBIX 00BEKTaX OPraHMUECKOW XUMHUU.

CrpykTypa conepxaHus mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOIO MOAX0/a K €ro U3y4eHHIO.
CopnepxaHue CKJIAIbIBACTCAd M3 CHUCTEMBbl NMOHATUH O XMMHYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI
HNOHATUH O XuMHUYecKoM peakiuu. OOe ST CHUCTEMBI CTPYKTYPHO OpPraHHM30BaHbl IO TMPHHIHUIY
II0CJIEIOBATEILHOTO PA3BUTHUSA 3HAHUW Ha OCHOBE TEOPETHMUYECKUX IPEACTaBIECHUI pa3HOrO YPOBHS:
aTOMHO-MOJIEKYJIIPHOI'O YUEHHUsI KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs llepuoanueckoro 3akona /.
N. MenzaeneeBa Kak OCHOBHOI'O 3aKOHAa XMMHUH, YYEHHUs O CTPOECHUHM aToMa M XUMHUYECKOH CBs3H,
IPEJICTaBICHUNA 00 AJIEKTPOJUTHYECKON TUCCOLMALMU BEUIECTB B pacTBOpax. TeopeTnyeckue 3HAHUA
paccMaTpUBAIOTCSI Ha OCHOBE SMIIMPUYECKU IIOJIyYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS
MIOCJIEIOBATEIEHO OT OJHOTO YPOBHSI K JPYTrOMY, BBHITOJHS (PYHKIIMH OOBSICHEHUS M MPOTHO3UPOBAHHS
CBOWCTB, CTPOCHMSI U BO3MOXKHOCTEH IPAKTUUYECKOTO IPUMEHEHUS U MTOJyYSHHS U3y4aeMbIX BELIECTB.

Takasi opranuzanus coJepkaHusi Kypca CIIOCOOCTBYET MPEJCTABICHUI0O XMMHUYECKON COCTaBIISAIOIIEH
HAY4YHOI KapTHHBI MHpa B JIOTHKE €€ CUCTeMHON NpupoAabl. TeM caMbiM 00ecreYrBaeTcsi BO3MOXKHOCTD
(dbopMupoBaHus y 00y4yarOUIMXCs [IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAaHHIO U METOJ/laM MO3HaHUs B
Hayke. Ba)kHO Takxe 3aMETUTh, YTO OCBOCHUE COJIEPKaHMsI Kypca MPOUCXOJUT C NMPUBICUEHUEM 3HAHUI
U3 paHee U3Y4YEeHHbIX KypcoB: «Okpyxatouiuii Mup», «buonorus. 5—7 knaces» u «®Pusnka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O TIPEJJMETA «XUMMUS»

K HanpaBieHHIO MEpPBOCTENIEHHOW 3HAYMMOCTH IpH pealu3aluu o0pa3oBaTelbHbIX (DYHKIMIA
npeaMera «XUMHS» TPAJAULMOHHO OTHOCIT (OPMUPOBAHUE 3HAHMM OCHOB XMMHYECKOM HAyKu Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, NMPAKTHMUYECKOW JEeATENbHOCTH 4YEJIOBEKa M KaK OJHOro M3
KOMITIOHCHTOB MHpOBOfI KYJbTYPBHI. Saﬂat{a npeamMera CoOCTOUT B (bOPMI/IpOBaHI/II/I CHUCTEMBI XUMHNYCCKUX
3HaHUH — BaXXHEWIMX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHYECKHX IOJIOKEHHH, TOCTYMHBIX
0000111eHNIT MUPOBO33PEHUYECKOI0 XapakTepa, si3blka HayKW, 3HaHUH O HAay4HbIX METO/aX H3Y4EHHUS
BEIIECTB M XMMHYECKHX pEaKkIMi, a Takke B (OPMHPOBAHMU M PA3BUTHUH YMEHUH U CHOCOOOB
ACATCIIBHOCTH, CBSA3aHHBIX C IIJIAHUPOBAHUCM, Ha6J'IIOI[eHI/IeM U TOPOBCACHHEM XHUMHNYECCKOTO
9KCIEPUMEHTA, COOIIOICHUEM MPpaBUJl O€30MIaCHOT0 0OpaIlleHHs ¢ BEIIeCTBAMH B TOBCEHEBHOM KU3HU.

Hapsiny ¢ 3Tum nenu usydeHus npeamera B NMPOrpaMMeE YTOYHEHBI U CKOPPEKTHPOBAHBI C Y4ETOM
HOBBIX INPHOPUTETOB B CHCTEME OCHOBHOTo oOmiero obpa3oBaHus. CerofHs B o0Opa3oBaHUU 0c000
3HAYNMOI HpI/ISHaéTCH HaIpaBJICHHOCTb 06yqu1/151 Ha pa3sBUTUC W CaAMOPA3BHUTHUEC JIMYHOCTH,
dopmupoBaHue €€ MHTEIeKTa U o0mel KynbTypel. OOyueHHe YMEHUIO YUMThCS M MPOAOIIKATh CBOE
o0pa3oBaHHe CaMOCTOSTEIbHO CTAHOBUTCS OJTHOM U3 BaKHEUIINX (PYHKIUH y4EOHBIX MTPEIMETOB.

B cBs3M ¢ 3TUM IIpH U3y4EHUH MpeAMEeTa B OCHOBHOM IIKOJIE JOMUHMpYIOLee 3HaYeHHe Mpuoodpenu
TaKHe 1eJIH, KaK:

* (GopMHpPOBAHHE HHTEIUIEKTYaJlbHO Ppa3BUTOW JIMYHOCTH, TOTOBOM K camMo00pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPHUHATHUIO PEIIEHUN, CIMOCOOHOW adanmTHUpOBAaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

" HaIpaBJICHHOCTH O6y‘IeHI/I5[ Ha CHUCTEMATHYCCKOEC npno6meHHe ydalmuxcs K CaMOCTOSITETbHOM
MIO3HABATEJIbHOM JIeATENILHOCTH, HAYYHBIM METOJIaM TO3HaHUS, (OPMHUPYIOIIUM MOTHUBAIMIO U
Pa3BUTHE CIIOCOOHOCTEH K XHMMUH;

» o0ecrieyeHWe  YCIOBUH,  CHOCOOCTBYIOIIMX  MPHUOOPETEHUIO  OOYyYaroIMMHCS  OMbITa
Pa3HOOOpa3HOM JEATETHHOCTH, TO3HAHUS W CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KITFOUYEBBIX
KOMITETEHIIHI1), UMEIOIINX YHUBEpCAIbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUOB JAEATEIbHOCTH;

* (popmMupoBaHue yMEHHN OOBSCHATH M OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MHpPAa Ha OCHOBAaHUU
3HAHWUN U OTIBITA, ITOJIYYEHHBIX IIPU U3YYEHUN XUMHUH;



* (opMupoBaHHEe Yy OOYyYalOIIMXCS TYMAHHUCTUYECKUX OTHOLICHWM, MOHMMAHUA IEHHOCTU
XUMHUYECKHX 3HAHUM JUIA BBIPAOOTKM HKOJOTHYECKH IIeNIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AESATEILHOCTH B LEIAX COXPAHEHHUSI CBOErO 3J0POBbS U OKPYXKAIOMIEH MNPUPOIHOMN
Cpelibl;

"  pa3BUTUE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIO W CAaMOBOCIUTAaHHUIO Ha
OCHOBE YCBOCHHS O0IEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis
Y HampaBJICHHOCTH JajbHEIIero o0y4eHus.

MECTO YYEBHOI'O ITIPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucteme oOuiero o6pazoBanus «XuMus» MpuU3HaHa 00s3aTeNbHBIM Y4€OHBIM IIPEIMETOM, KOTOPBIH
BXOJIUT B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-HAYUHbIE IPEAMETHI.

Y4eOHbIM TUIaHOM Ha e€ u3ydeHne 0TBeeHO 136 yueOHbIX yacoB — 10 2 4 B Henenmo B 8 u 9 kiaccax
COOTBETCTBEHHO.

Jist Kax10ro Kiiacca MpeaycCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOEe MOXKET ObITh MCIIOIB30BAHO
y4yacTHUKaMU 0Opa30BaTeNbHOrO Ipoliecca B IeNiX (OPMUPOBAHUS BapUATUBHON COCTaBIISIONICH
COJIep’KaHUsl KOHKpeTHOW pabodeir mporpammbl. [lpu 3TOoM oOs3arenbHas (WMHBapHUAaHTHAs) YacTh
coJlep’KaHusl IpeaMeTa, YCTaHOBJIEHHas paboueil mporpamMmoi, U BpeMs, OTBOAMMOE Ha €€ H3y4YeHHE,
JIOJKHBI OBITH COXPAHEHBI TIOJTHOCTBIO.

B crpykrype paboueii mporpamMMmbl Hapsay C MOSICHUTEIBHOW 3alMCKOM BBIIEICHBI CIEAYIOIIne
pazaensr:

" [UIAHHpYEMbIe pe3yJbTaThl OCBOCHHUS Y4eOHOro mpeaMmeTa «XHUMHUS» — JUYHOCTHBIE,
MeTarpeIMETHbIE, TIPEIMETHBIC;

" coJepkaHue yuyeOHOro mpeameTa « XuMus» 1o rojgam o0y4eHus;

"  TEMaTHYECKOE IJIAHUPOBAHUE.



COJEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

8 KVIACC

IlepBoHauya/ibHbIE XMMHYECKHE IIOHATHUS

IIpenmer xumuu. Posib Xxumuun B )KM3HM yenoBeka. Tena u BemecTBa. PU3NUECKUe CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BellecTB. [loHsAiTHE O MeTogax MO3HAHMUS B XUMHH. XUMHS B CHCTEME HayK.
UYucreie BemecTBa U cMecu. CriocoObl pa3jieiieHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 31eMeHThl. CHMBOJIBI XMMHUYECKHX 3JIeMEHTOB. lIpocTeie u
CJIOKHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckas ¢opmyina. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BeulecTB. OTHocUTeNbHAs aToMHas Macca. OTHocuUTenbHas MOJIEKYJsipHas Macca. MaccoBas J0Js
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

du3nuecKue U XUMUYECKUE BJICHUs. XUMUYECKask peakius U e€ MpU3HaKu. 3aKOH COXPAHEHUS MACChI
BellecTB. Xumuueckue ypaBHeHus. Kiaccudukanus XUMUYECKUX Peakiuil (COeAMHEHUs], Pa3IoKEHNUs,
3aMeIICHHs, OOMEHA).

XVUMUYECKUN OSKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TOCYAOH, € TpaBujiaMuU pabOThl B
nabopaTopun ¥ TpuEMamMu oOpaieHus ¢ J1abopaTopHbIM O00O0PYJOBAaHHUEM; H3YYCHHE U OIUCAHUE
buznyecKux CBOMCTB 00pa3lloB HEOPTaHUUECKUX BEIIECTB; HaOI0AeHHe u3ndecKkux (TIaBlIeHHnEe BOCKA,
TasHHUE JIbJ]a, paCTUpPAHUE caxapa B CTYIKE, KUIEHUE W KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpEHHE
CBEYH, MPOKAIMBaHHE MEJIHOMN MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIIOTON) sSIBIIEHUH, HAOM0eHIE U
OMHMCaHue MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakluil (pa3joKeHue caxapa, B3auMOJICUCTBUE CEPHOM
KHUCIIOTBI C XJopujaoMm Oapusi, pasznoskeHue runapokcuga meau(Il) mpu HarpeBaHuu, B3auMojeHcCTBHE
xkene3a ¢ pactBopoMm cosmm Meau(Il)); n3ydenune crnocoOOB pasjencHus cMeced (C TOMOIIBID MarHuTa,
bunbpTpoBaHKe, BHIIAPUBAHKE, TUCTHIUISAIMS, XpoMaTorpadus), IpOBEACHUE OYNCTKU MTOBAPEHHOM COJIH;
HAOJIIOJICHUE U OIMCAaHUE pPE3yJbTAaTOB IPOBEJEHUS OIBITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPaHEHMs
MAacChl; CO3JaHIE MOJIETICH MOJIEKY (IIapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe M HEOPraHUYECKHUX BellEeCTB

Bo3ayx — cmecsk razoB. CoctaB Boznyxa. Kucinopon — snemeHT u npoctoe BemectBo. Haxoxaenue
KHCJIOPOJIa B IpUPOAe, GU3HUUECKUE U XUMUYECKHE CBOMCTBA (peakuuu roperust). Oxkcunpl. [Ipumenenue
kuciopona. CrmocoObl TOTy4YeHHS KHUCIOpOJa B JIabOpaTOPUU W MPOMBIIIIEHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — ajuioTponHast MOAU(pUKALUS KUCIOPOa.

TernnoBoit 3 heKT XUMUYIECKOH peaKIlK, TEPMOXUMUYECKUE YPABHEHHUS, DK30- U JSHIOTEPMHUECKUE
peakuuu. TomnuBo: yroib M MeTaH. 3arpsi3HEHUE BO3]yXa, YCWICHHME MapHUKOBOro »3ddexra,
pa3pylLIeHHe 030HOBOT'O CJIOSI.

Bogopon — »anemeHT u mpocroe BemiectBo. HaxokaeHue Bogopona B mpupojae, (u3nyecKkue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI ToTy4YeHus. KucioTs! u comm.

KonmnuectBo BemectBa. Monb. MonsipHast Mmacca. 3akoH ABoraapo. MossipHblil 00bEM ra3oB. Pacuérsl
M0 XUMHYECKUM YPaBHEHUSIM.

®dusnueckue cBoicTBa BoJbl. Boma kak pactBopurenb. PacTBopbl. HackillieHHbIE M HEHACHIILICHHBIE
pacTBopbl. Pacmeopumocms eeujecmeé 6 6ooe.! MaccoBasi 011 BEIIECTBA B pacTBope. XHUMHUYECKHE
cBoiictBa Boabl. OcHOBaHuUS. Poib pacTBOpPOB B MpupoJe M B KU3HHU uenoBeka. KpyroBopoT Bonbl B
npupoje. 3arpsi3HeHNE NMPUPOJIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIAHBIX BOJ.

Knaccudukanus Heopranudeckux coenuuennii. Oxcuapl. Kimaccudukanus okcumos: coneoOpasyromiye
(ocHOBHBIE, KUCIIOTHBIC, aMpOTEepHBIC) U HecoeoOpasytone. HomeHkIaTypa okcuaoB (MexayHapoIHast
U TpuBHaJbHAas). PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne oKkcuaoB.

OcHoBanust. Knaccudukaruss ocHOBaHMIA: IMIENOYM W HEpacTBOpHUMBbIE OCHOBaHMs. HomeHkiatypa
OCHOBaHUHM (MeXAyHapoAHass W TpUBUANbHAasA). Pu3nyecKkne M XUMHUYECKHE CBOMCTBA OCHOBAHMMA.
[Tonyyenue ocHOBaHUM.

Kucnotel. Knaccuduxamus xuciaor. Homenknatypa KuCIOT (MEKIyHapoIHAss W TpPHUBHAIBHAs).
dusnyeckue U XUMUYECKUE CBOWMCTBA KUCIOT. Pan akruBHocTtn MetaiuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Conu. Homenkinarypa coneit (MexxayHapoaHas U TpuBHalibHasl). Du3nyeckue u XMMUYECKHUE CBOMCTBA

1 > o
KprI/IBOM 0003HaYCH y'{C6HI)II/I MaTepuall, KOTOPbIK U3Yy1acTCs, HO HC BLIHOCUTCS HAa TPOMEKYTOUHYIO 1 UTOTOBYIO aTTCCTALIUIO.



coseit. [Tonyuenue comne.

I'eneTnueckas CBSA3b MEKAY KJIaCCAMH HEOPTaHMYECKUX COCTUHEHUH.

XVUMUYECKUN OKCIIEPUMEHT: KAaueCTBEHHOE OIpEACNICHUE COJIEpKaHus KHUCIOpoda B BO3IYXE;
NoJy4eHue, coOMpaHue, pacro3HaBaHUe U U3yYeHHUE CBOMCTB KUCIOpO/a; HAOII0AeHNEe B3aUMOICHCTBHS
BEIIECTB C KUCIOPOJIOM M YCIOBHSI BOSHUKHOBEHUS U MPEKpallleHusi ropeHus (moxapa); 03HaKOMJICHHE C
o0pa3liaMu OKCHJOB M OIMCAaHHE UX CBOMCTB; MOJy4YeHHE, COOMpaHHME, PACIO3HABAHUE M H3YyYEHUE
CBOMCTB BojoOpona (ropeHue), B3auMmoiaeucTBue Bomopoga ¢ okcugoM Menu(Il) (Bo3mokHO
UCTIOJIb30BaHUE BHJCOMATEPHAJIOB); HAONIOJEHHE OOpa3lloB BEUIECTB KOJUYECTBOM |  MOIb;
UCCJIEIOBAaHHE OCOOCHHOCTE pPAcCTBOPEHHS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO; MPUTOTOBIICHUE
pacTBOPOB C OMNPENEIIEHHON MaccoBOMl Jloyiell pacTBOPEHHOIO BEIIECTBA; B3aUMOJEUCTBHE BOJBI C
MeTa/ulaMi (HaTpueM M KajblueM) (BO3MOXKHO HMCIOJIb30BaHUE BUICOMATEPUATIOB); OMpEIeTICHUE
pPacTBOPOB KUCJIOT M IIEJIOYEH ¢ MOMOIIBI0 MHAWKATOPOB; HCCIEIOBAHHE OOpPa3IOB HEOPTaHUYECKUX
BEIIIECTB Pa3IMYHBIX KJIACCOB; HAOIIOJICHUE M3MEHCHHSI OKPACKH HHJMKATOPOB B PAacTBOpPAX KHUCIOT U
nienouei; u3ydenue B3aumojnencTBus okcuga meau(Il) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT C
MeTaJlJIaMH, pPeakluid HEHUTpaau3alyu; MOJNyudeHUE HEPaCTBOPUMBIX OCHOBAHWI, BBITECHEHHE OJHOTO
MeTalljia IPYTUM U3 pacTBOpa COJIM; PElIeHHE SKCIIEPUMEHTAIIBHBIX 331a4 10 TeMe «BakHele Kiacchl
HEOPraHUYECKUX COCIUHEHUI.

Ilepuoauyeckuii 3akoH u Ilepnoanyeckas cucrema
xummnuyeckux 31emMenToB . U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHMH

[lepBble MONBITKY KJIAaCCU(DUKALUMU XUMUYECKUX 3JIeMEHTOB. [IoHATHE O IpyInax cXOIHBIX 3JIEMEHTOB
(enoyHble M LIEIOYHO3EMEJIbHBIE METAJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). ODJIEMEHThl, KOTOpbIE
00pa3yloT aM(poTepHbIE OKCUBI U THAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepumonmueckass cucrema xumudeckux dnemeHtoB I, WM. Menneneesa.
Kopotkonepuonnas u amuHHonepuoHas Gopmel Ilepnonnyeckoil cucteMbl XUMHUYECKUX 3JIEMEHTOB /]
N. Menneneesa. Ileproasl u rpymnmbsl. @U3HMYECKUN CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHOJA U
IPYIIIBI 2JIEMEHTA.

Crtpoenue atomoB. CocTtaB aToMHbIX siziep. M3oTomnbl. DnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX 000JI04YeK
atoMoB nepBelX 20 xumuueckux oaeMeHToB Ilepuognueckont cucremsr J[. WM. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTa MO €ro MnojoxeHutro B Ilepumonmueckon cucreme JI. N.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XHMHUYECKUX JJEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 10 TpymnmaMm W IepuojaMm. 3HadeHue Ilepuoanueckoro 3akoHa H
[Iepnoanueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUS Hayku U npaktuku. /1. 1. Mennenees
— YYEHBIN U IpakIaHNH.

Xumuyeckasi cBa3b. KoBaneHTHas (MoyispHasi W HEMOJISIpHAsi) CBSA3b. OJEKTPOOTPHUIATEIBHOCTD
XUMHUYECKHX 3JIeMEHTOB. VloHHast CBSI3b.

Crenenp okucineHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. Ilponeccsl oOkucaeHUS U
BOCCTaHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIN.

XVUMUYECKUH 3KCIEPUMEHT: U3yueHue o0pa3I0oB BEIECTB METAJJIOB U HEMETAJIJIOB; B3aUMOJIEHCTBUE
THAPOKCUAA LMHKA C pPacTBOpPaMU KHCIOT M INEJIOYEH; NPOBEACHHUE ONBITOB, WIIOCTPUPYIOIINX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakluil (ropeHue, peakliuu pas3yioKeHUsl, COETUHEHHMS).
MexnpeaMeTHbie CBA3H

Peanmm3anust MeXnpeIMETHBIX CBSI3eW NP HM3YYEHWH XUMHUM B 8 KIIACCE OCYLIECTBIISIETCS 4epes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUH, SBISIOMINXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO0ue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIA (akT, THUIOTe3a, TEOPHs, 3aKOH, aHAJIU3, CUHTES,
KJIacCU(pUKaLUs, NePUOJAUYHOCTh, HAOIIOJEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, M3MEpPEHHE, MOJIENb,
SIBIICHHUE.

®uznka: Matepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJIuOaKTUBHOCTb,
MOJIeKYJa, AJIEKTPHUUECKUI 3aps], BELIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE BEIECTBa, ras,
buznyeckue BeIUYUHBI, €IUHULIBI U3MEPEHUs1, KOCMOC, TJIaHeThl, 3B€3/1b1, COJTHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.



['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMIAEMbIE, TOTUIMBO,
BOJIHBIE PECYPCHI.
9 KJIACC

BemecTtBo 1 XUMHYeECKas peaKuust

[lepnonnueckuit 3akoH. Ilepumonmueckas cucrema xumudeckux sieMeHToB JI. M. MeHnneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MECHEHHMHM CBOMCTB XMMHMYECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEPUOJOB, Kalus, KalblMs M HX COCJUHEHHH B COOTBETCTBUU C IIOJIO)KEHHEM JIIEMEHTOB B
[Ieproanueckoi cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABl XUMUYECKOW CBS3H. THIIBI KPUCTAINIMYECKUX PEHIETOK, 3aBUCHUMOCTH
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugpukanus u HOMEHKIAaTypa HEOPraHMYECKMX BELIECTB (MEXIyHapojaHas W TpPUBHAJIbHAsA).
XVMMHYECKUE CBOWMCTBA BELIECTB, OTHOCAIIUXCS K pa3MYHbIM KjaccaM HEOPraHMYECKUX COECIUHEHUH,
TCHETHYECKAs CBSA3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMU4eCKnUX peakiuii o pa3IuvHbIM PU3HAKaM (TI0 YUCITY U COCTaBy y4acTBYIOIIMX
B pPEakLUUU BELIECTB, IO TEIIOBOMY 3(G(eKTy, IO H3MEHEHMIO CTENEHEH OKHCICHMS XMMHUYECKHX
3JIEMEHTOB, MO OOpPaTUMOCTH, IO YYaCTHIO KaTaln3aropa). DK30- M HHIOTEPMHUYECKHE pPEaKIIMH,
TEPMOXMMHUYECKHUE YPABHEHUS.

[TonsTne o ckopoctn xumuueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [IoHsATHE O TOMOTE€HHBIX M IE€TEPOrCHHBIX PEAKUUAX. [loHamue 0 Xumuueckom pasHoBecul.
Daxmopul, erusiowUe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOTONCEHUE XUMUYECKO20 PABHOBECUSL.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuuu, JIEKTPOHHBIN OanaHc OKHUCIIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHuEe YpaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
UCIIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust 37EKTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOIUTHI U HEDIEKTPOIUTHl. KaTHOHBI, aHMOHBI.
Mexanu3M AMccoUaly BEIIECTB € Pa3jIMYHbIMM BUAAMH XUMUYECKOU cBsA3U. CTEneHb AMCCOLMALUY.
CuiibHbIC U CJ1a0bIE DJIEKTPOIUTHL.

Peakuuu noHHoro ooMeHa. Y ciaoBus IPOTEKaHUs peakMidi HOHHOTO OOMEHa, IOJIHbIE U COKpaIlEHHbIE
WOHHbIE ypaBHEHUs peakiuil. CBolcTBa KHCIOT, OCHOBAaHHUH M COJIEH B CBETE NPEICTABICHUN 00
JIEKTPOIUTUYECKOH ucconuannu. KauecTBeHHble peakliuy Ha HOHBL. [lonamue o 2udpoause coneu.

XVUMUYECKUH SKCIIEPUMEHT: 03HAKOMIIEHUE C MOJEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMeTauloB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHAa HaTpus);
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOM peaklUu OT BO3JIEHCTBUS Pa3IUYHBIX (AKTOPOB;
MCCIIEJOBAHKE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEILLIECTB, IIPOLECCA JUCCOLMALMU KHUCIIOT, IIEI0YEH U
cojeil (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPUANIOB); IPOBEACHUE OINbBITOB, WIUIFOCTPUPYIOIINX
NpPU3HAKYU MPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHHME OCajJKa, BbIJEICHHE ra3a, 00pa3oBaHUE
BOJIb); OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKlIUil (ropeHue,
pEeaKkIMK pa3loKEHUs, COCIMHEHMs); paclio3HaBaHME HEOPraHWYECKHUX BEIIECTB C IOMOLIbIO
KaueCTBEHHBIX peaKLii Ha MOHBI; pElIeHHE FKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6mass xapakrepucThka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHU
okucneHus. CtpoeHue U GU3NUECKre CBOMCTBA MPOCTHIX BEIECTB — TaJIOT€HOB. XMMHUYECKHE CBONCTBA
Ha IpUMepe XJopa (B3auMOIeCTBUE C METaJUIaMH, HEMEeTallJIaMy, 1ieno4amu). Xiopoogopo. ConsHas
KHCJIOTAa, XUMHUYECKHE CBOMCTBA, IOJIydeHUE, NpuMeHeHue. JlelicTBHE XJopa M XJIOPOBOAOPOAA Ha
OpraHu3M yesjoBeka. BaxkHelme XJI0puabl U UX HAXOXKJEHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETEHH OKUCJICHHUS.

CrpoeHre U (u3MUECKHE CBOMCTBAa MPOCTHIX BELIECTB — KHUCJIOPOAAa M Cepbl. AJIOTPOIHBIE
Moau(HUKAIIMN KACTIOPOAa B cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/I, CTpoeHUE, (GU3UIECKUE U
XUMHUYECKHE cBoiicTBa. OKCHIBI cepbl Kak IPEACTAaBUTENM KHCIOTHBIX OKcuAoB. CepHas KHUCIIOTa,
bu3nYecKue U XUMHYECKHE CBOMCTBA (OOIIME Kak MPEACTaBUTENS Kjacca KUCIOT U Crenu(uiecKue).
XUMHUECKUE PEaKIMM, JIe)KalllMe B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOJIy4eHUs] CePHOM KHCIOTHI.
[Ipumenenue. Conu cepHOI KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxaeHnue cepol u eé
COEIMHEHUN B MpHUpOAE. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAloIleW Cpeabl COECIUHEHUSIMU CEpbI



(KUCTIOTHBIE JOXK/IH, 3arPSI3HEHNE BO3/IyXa U BOJOEMOB), CITIOCOOBI €T0 ITPEI0TBPAIICHUS.

OOmast xapakrepuctuka 31eMeHTOoB VA-rpynnbl. OcCoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
CTETEeHH OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B MpHpoje, (pu3MuecKkue M XUMHUYECKHe cBoiicTBa. KpyroBopor azora B
npupose. AMMHUAK, €ro (U3NYECKMe W XUMHYECKHE CBOWCTBa, MoJlyueHHe U mnpumeHeHue. Conu
aMMOHUS, UX (U3NYECKHe M XMMUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakuus Ha HOHBI
aMMOHHUS. A3O0THas KUCIOTa, €€ TojydeHue, (PU3MvecKkrue MU XHUMHYECKHEe CBOMcTBa (oOmiue Kak
NpeJCTaBUTENsl Kilacca KHUCIOT W crneuupudeckue). Mcmnonb3oBaHHE HUTPATOB U COJEH aMMOHHS B
KayecTBE MMHEPAIbHBIX yHoOpeHuid. XUMHUYECKOE 3arpsi3HEHHE OKpPY)KAIoIIeW Cpelabl COeIMHEHUSIMU
a30Ta (KHCIIOTHBIE JI0XK/IU, 3arPsi3HEHNE BO3/yXa, TOUBbI U BOJOEMOB).

®ochop, amnorponHbie Momudpukanuu Qocdopa, usmveckre M XUMHUECKHE CBOHCTBA. OKCHI
docdopa™) u pochopHas kuciaora, puzHUECKHUE U XMMHUUECKHE CBOMCTBA, MojydeHue. Vcnomnb3oBaHue
¢dochaToB B KauecTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapaktepucTuka 3aeMeHTOB |VA-TPVIIIIbI. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKUCIICHUS.

Yraepos, aloTponHble MOAU(DUKAIMK, PACIPOCTPaHEHHE B MpuUpoje, (GU3NYecKue U XMUMHYECKUE
cBoiictBa. AncopOrusi. Kpyrosopor yriepoma B mpupone. Okcuisl yriiepoga, uX (U3HYECKUE U
XUMHYECKHE CBOWCTBA, JACWCTBHE HA >KUBbIE OPraHU3MBbI, MOJyYeHHE M MPUMEHEHHUE. DKOJIOTHYecKue
npoOnembl, cBs3aHHbIE ¢ OKcuaoMm yriaepona(l'V); rumore3a TI00aTbHOTO MOTEIUICHUS KIMMATa,
napHUKOBBIA 3(dexT. YrombHas kuciaora U e€ coilu, UX (u3nueckue M XUMHYECKHE CBOWMCTBA,
noJy4eHue u npuMeHeHne. KadecTBeHHas peakius Ha KapOoHaT-MOHBL Vcmonp3oBanne kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIUIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauabHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yrieponaa (MeTaH, 3TaH,
STWJICH, alEeTHIIEH, JTaHOJ, TJIMLEPHH, YKCYCHas KHUCIOTa). MXx cocmaeé u Xumuueckoe cCmpoeHue.
[lonaTtne o OMONOTMYECKHM BAKHBIX BEIIECTBAX: JKUPax, O€JKax, yrieBoAax — M UX pPOJU B JKU3HHU
yenoBeka. Mamepuanbhoe eOUHCME0 OP2AHUYeCKUX U HeOP2AHULECKUX COeOUHEeHULL.

Kpemnnuii, ero ¢usnyeckne W XUMHYECKHE CBOMCTBA, IMONlydeHHEe WM mnpuMeHeHue. CoeanmHeHUs
KpemHusi B mpupoae. OOmme mnpeacraBieHuss o6 oxcuzae kpemMHUsA(I'Y) u KpeMHHEBON KHCIIOTE.
CwiukaThl, UX HCIOJB30BaHHE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTU. BajwcHetiuue cmpoumenvhble
mamepuanvl: Kepamuka, Ccmekio, yemeHm, OemoH, ocenezobemon. Ilpobnemvr  Oe3onacno2o
UCNONIL30BAHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU IHCUHU.

XUMHUECKUH SKCHEPUMEHT: H3ydeHHe o00pa3loB HEOPraHMYECKHX BEIECTB, CBOICTB COJSTHOMN
KHCJIOTHI; TPOBEICHUE KAYECTBEHHBIX pEaKIWH Ha XJIOPHUI-MOHBI W HAONIOJEHWE TPU3HAKOB WX
IPOTEKAHUS; OMBITHI, OTpaXarouue GU3NIeCKue U XUMHUUECKHUE CBOMCTBA TaJOr€HOB U MX COECJUHEHUM
(BO3MOYXHO MCIIOJIb30BaHHE BHIEOMATEPUANIOB); 03HAKOMJIEHHE ¢ 00pa3llaMu XJIOPHUJIOB (TajJOreHHU10B);
O3HaKOMJIEHHE C 00pa3lamMM cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB);
HaOJroIeHne Tporecca OOYTIMBAHMUS caxapa IOJ JCWCTBHEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI;
U3y4eHHe XMMHUYECKUX CBOMCTB pa30aBICHHOM CEpHOI KUCIOTHI, IPOBEACHNE KAUeCTBEHHON peakuy Ha
cynb(ar-uoH u HaOIrO/eHUE TpH3HAKA €€ NMPOTEKaHWS; O3HAKOMIICHHE C (PU3MUECKUMH CBOWCTBAMHU
a3oTa, Gocdopa n UX coeAUHEHUH (BO3MOXKHO HMCIIOIb30BaHHE BUAEOMATEPUAIOB), 00pa3aMu a30THBIX
u (GochopHBIX ynoOpeHHil; mojyyeHue, coOupaHue, pacrno3HaBaHUE U M3YyUEHUE CBOMCTB aMMHaKa;
IpOBE/ICHUE KAayeCTBEHHBIX pEaKIMi Ha MOH aMMOHHUS U (ochaT-MOH U H3YyUYEeHUE MNPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHMCIOTBI C MeAblo (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); M3YUYEHUE MOJeNeill KpUCTaIUIMUECKUX PEelETOK anMasa, rpadura,
¢ysiepeHa; 03HAKOMJICHHE € MTPOIIECCOM aJICOPOINN PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YTIIEM H
YCTPOMCTBOM MPOTHBOra3a; MOJy4eHHe, COOMpaHue, paclio3HaBaHWE U U3yYEHHE CBOMCTB YIJIEKUCIIOTO
ra3a; NMpOBEJCHNWE KAYeCTBEHHBIX PEaKIii Ha KapOOHAT- W CHJIMKAT-WOHBI M W3y4eHHE TPU3HAKOB HX
NPOTEKaHUS;  O3HAKOMJICHME C  MPOAYKLUMEH  CHJIMKATHOM  NPOMBIIIJICHHOCTH;  pelleHHe
IKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHelIe HeMeTauTbl U MX COSAHMHEHUS.

MeTayibl M X cOeTMHEHUS

OOmast XapakTepUCTHKa XHMHYECKHAX JIIEMEHTOB — METAVIOB Ha OCHOBAHWU WX TOJIOKCHHS B
[lepuonnyeckoit cucteme xumuueckux snemeHToB J[. M. MenneneeBa u crpoenusi aromoB. CTpoeHue
MeTayutoB. MeTayuimdeckasi CBsi3b M METAJLTHUECKass KPUCTATMYECKasT PenIéTka. DIeKTPOXUMHUYECKHA
psn HampsbkeHUH MetaiioB. DuU3MUECKME M XMMHUYECKHE CBoMcTBa MetaioB. OOmme crnocoObl



nojiyueHusi MetauioB. [loHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
Cmnassl (CTallb, 9yT'YH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[llenounble Metauibl: mosioxkeHue B Ilepumoamueckoir cucrteMe xumuyeckux osnemento JI. .
MenieneeBa; CTpOCHHE UX aTOMOB; HaXOXJIeHUE B npupojae. Puznueckue U XUMUYECKHUE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpHs U Kanud. [I[puMeHeHne MeouHbIX METaIOB
Y UX COEIUHECHHII.

[[lenoyHo3emMenbHbIE METANIBl MAarHui W Kajdpuuid: nosoxeHue B Ilepuogmyeckoil cucreme
XUMHYECKUX 35ieMeHTOB [l. V1. MeHeneeBa; CTpoeHHE UX aTOMOB; Hax0KJAeHUE B rpupojae. Pusnueckue
U XUMHYECKHE CBOMCTBA MarHus M Kajblus. Baxueimme coenuHeHUs Kalblus (OKCHI, THAPOKCHI,
conu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxenue B llepuoanueckoil cucreme xummueckux snemeHToB . M. Menneneesa;
CTpOCHHE aToMa; HaxoXJeHue B mpupoae. Du3nueckue M XUMUYECKHE CBOMCTBA alFOMHHHSL.
AmM@oTepHbIe CBOHCTBA OKCHIA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumumyeckux snemeHtoB JI. W. Menneneesa;
CTPOCHHUE aTOMa; HaxokaeHue B mpupoge. dusznueckre M XUMHUECKHE CBOMCTBa xkene3a. OKCUIbI,
ruapokcuabl U conu xene3a(ll) u xenesa(lll), ux cocra, CBOWCTBA U MOTYUYEHHUE.

XVUMUYECKUH DKCIEPUMEHT: O3HAKOMIICHHE C O0pa3llaMy METaIOB U CIUIABOB, MX (DHU3MYECKUMU
CBOMCTBaMM;  M3y4YEHHE  pE3yJbTaTOB  KOPPO3UMM  METalIOB  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJbI[Us M HATPHUS C BOJIOH (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHAIIOB); UCCIEAOBAHNE CBONCTB XKECTKOM BOJIBI; MPOIIECCa TOPEHUS JKene3a B
KHCIIOpOJie (BO3MOXXHO HCITOJIb30BAaHUE BUJIEOMATEPHUATIOB); MPHU3HAKOB MPOTEKAHUSI KadeCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kajubliusg, amoMuHusA, nuHKa, xkene3a(ll) w kenesa(lll), menu(II));
HaOJIOZICHUE W OIKMCAaHUE TMPOIECCOB OKpAIIMBAaHUS IUIAMEHU HOHAMHU HATPpHUA, KU W KaJIbIUs
(BO3MOXHO HCIIOJIb30BAaHUE BHAEOMATEPUANIOB); HCCeNOBaHUE aM(pOTEPHBIX CBOICTB THUIPOKCHIA
ATIOMUHMS U THAPOKCHUJIA ITUHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelie MeTaibl
U X COCTUHEHUS.

XuMus M OKpyKamoLas cpeaa

Hogsie matepuainsl 1 TexHonoruu. BemiecTBa n Matepuaibl B TOBCEIHEBHOM KU3HU YellOBEKa. XUMUS
U 3710poBhe. bezonacHoe MCob30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momorns npu
XUMHYECKHX OXKOrax U oTpaBieHUsX. OCHOBBI SKOJIOTHUECKON IpaMOTHOCTU. XUMHYECKOE 3arps3HeHHE
OKpY>Karole cpeabl (mpenenbHas aomyctuMas KoHueHtpanus BemiectB — I[IJIK). Ponp xumuum B
pEIIeHUH IKOJIOTUYECKUX MPOOITEM.

[IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB (Yrojb, IPUPOJIHBIN a3, HEPTH), MPOIYKTHI UX MEPEPadOTKH,
UX POIb B OBITY U MPOMBILIUIEHHOCTH.

XUMHYECKUN DKCIEPUMEHT: M3Y4YeHHE OOpa3IoB MaTepuagoB (CTEKJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHUAIIBI).

Me:xnpeameTHblie CBSI3U

Peanuzanusi MexnpeIMETHBIX CBSI3€M MPU M3YYEHMM XUMUU B 9 Kilacce OCYHIECTBISIETCS 4Yepe3
WCIIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W TMOHSATUH, SBISIFONTUXCS CHCTEMHBIMU
JUISL OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KIaccu(uKalus, MepUoOAUYHOCTh, HAOIIOJEHHE, SKCIIEPUMEHT, MOJCIHUPOBAHUE, M3MEPEHUE, MOJEIb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPHAIIHI.

®u3nka: Marepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, W30TOIbI, PaJlOaKTUBHOCTD,
MOJIEKYJIa, JJICKTPUYECKUU 3aps]l, MPOBOJHUKH, TOJYMPOBOAHUKU, ITUIICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeElO, OO0BEM, arperaTHOe COCTOSHUE BEIIeCTBa, Tra3, pPacTBOp, pPacTBOPUMOCTb,
KpUCTAJUTMYECKasi pPeméTKa, CIUIaBbl, (DU3WYECKHUE BEIMYWHBI, C€IMHHIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorust:  gorocunres, aAbixaHue, Ouocdepa, dKocucTeMa, MHUHEpPAIbHbIE  YyH0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TIOPO/IbI, TOJIE3HbIE HCKOIMAEMbIe, TOILIIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O ITIPEJIMETA «XUMUSA» HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA3OBAHUA

M3yueHre XMMUU B OCHOBHOM IIKOJI€ HAIpPaBICHO HAa JIOCTHXKEHUE OOY4YarOIIMMUCS JIMYHOCTHBIX,
METaINpPeIMETHBIX U MPEIMETHBIX PE3Y/IbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIn4HOCTHBIE pPe3y/IbTAThI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS IMPOrPaMMbI OCHOBHOI'O OOIIEro oOpa3oBaHUs JOCTUTAIOTCS B
xoje OOyueHHs XMMHU B EIMHCTBE YYEeOHOH M BOCIUTATENbHOH JesrenbHocTH OpraHuzanud B
COOTBETCTBUU C TPAJUIMOHHBIMH POCCUHUCKUMHU COLUOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TIPUHATHIME B 0OLIECTBE NMPaBUIAMUA U HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT IpOIIECcam
CaMOIIO3HaHUs1, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIIUXCS.

JIMYHOCTHBIE PE3yAbTAThI OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

Ilampuomuueckozo éocnumanus

1) LUEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY UM HAyYHOMY
HACJIEIUIO, TOHUMAaHHUs 3HAYEHUS] XMMHYECKOI HayKH B JKU3HHM COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHOH MHQOpPMALMEH O TEepeloBBIX JTOCTH)KEHUSX U OTKPBITHSIX MHPOBOH W
OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;
I'pasrcoanckozo éocnumanus

2) TPEICTaBJICHUS O COLIMAJIBHBIX HOPMax W MPaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B  OOINECTBEHHO TIOJIE€3HOH, Yy4eOHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOHN U JIPYruxX BUAAX NEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH NesATENbHOCTH
NpU BBIMOJHEHUU YYEOHBIX, IMO3HABATEIBHBIX 3aJa4, BBIIOJHCHHH XWMHUYECKHX HKCIIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B Ipolecce 3TOi
yu4eOHOW JN1eATeNbHOCTH; TOTOBHOCTU OLICHMBATh CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBapHILEH ¢
MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

Ilennocmu nayunozo noznanus

3) MUPOBO33PEHYECKUX MPEJCTABICHUI O BEIIECTBE M XMMHUYECKOM pEaKkIuu, COOTBETCTBYIOIIHMX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISIOLIMX OCHOBY JJI1 IOHMMAaHUS CYIIHOCTH HAy4YHOUH
KapTUHBl MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHS MPUPOJBI, B3aHMMOCBS3IX
YyeJioBeKa ¢ MPUPOIHON cpesioil, 0 posiv XMMHH B TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

4) TI03HABaTENbHBIX MOTHUBOB, HAMPABICHHBIX HA MOTYYCHHE HOBBIX 3HAHHM MO0 XUMHH, HEOOXOIUMBIX
JUIsl 00bSICHEHUS HA0JI0/IaeMbIX MPOIIECCOB U SIBJICHMUIA;

5) MO3HABATENIbHON, HWH(POPMAIIMOHHOM ¥ UWTAaTeNbCKOM KYIbTYpbl, B TOM 4YHCIIE€ HaBHIKOB
CaMOCTOSITENIbHOM  paboThl € y4yeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEpaTypoil, IOCTYHNHBIMU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) mHTEpeca K OOY4YeHHI0 U [IO3HAHUIO, JH0003HATEIbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOM M HCCIIEIOBATEIbCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHsI 00y4YeHHUsI B JalbHEHILIEM;

Dopmuposanusn Kynbmypwl 300p06bs

7) OCO3HAaHHS LEHHOCTU >KHU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pOBbIO, YCTAaHOBKHM Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHUS MOCIEICTBUNA M HENPUSTHUS BPEIHBIX MPUBHIUEK (YMOTpeOseHUs
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHSs1), HEOOXOTUMOCTH COOJIFOACHHS MpaBul 0€30MacHOCTH TIPH 0OpaIieHun
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

Tpyooeozo eocnumanus

8) MHTepeca K MPaKTHYECKOMY M3YUSHHIO IPOodeccuil U Tpyna pa3IndHOTo poja, YBaXKEHHE K TPyAY U
pe3yibTaTtaM TPYIOBOHM N1E€ATENbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUM IO
XUMHUH, OCO3HAHHOTO BBIOOpa WMHIWBUIYaTbHOW TPAaeKTOPUHM MPOJODKCHUS OOpa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XHMHH, OOIECTBEHHBIX HHTEPECOB M IOTPEeOHOCTEH;
YCIEMHOW MPOPEeCcCHOHANBHON JEATeIbHOCTH U Pa3BUTHS HEOOXOIUWMBIX YMEHHI; TOTOBHOCTb
aJIanTUPOBaThCs B MpodeccnoHalbHOM cpee;

IKonozuueckozo eocnumanu
9) PKOJIOTMYECKHU II€JIeCO00Pa3HOro OTHOUIEHHS K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emile, OCHOBE



e€ CyIleCTBOBaHUS, MOHUMAHMs LIEHHOCTH 3/10pOBOrO M 0e30macHoro o0pas3a *HU3HH, OTBETCTBEHHOTO
OTHOWIEHUSI K COOCTBEHHOMY (DU3MYECKOMY M TICHUXMYECKOMY 3[0POBbIO, OCO3HAHHs LIEHHOCTH
coOuro/IeHHsI TpaBUil O€30IaCHOTO IOBEIEHUS IpHU paboTe C BEIIECTBAMM, a TaKXKe B CUTYalMsX,
YIPOXKAOIUX 310POBBIO U KU3HU JIIOJIEH;

10) cHOCOOHOCTH HPUMEHSTh 3HAHMS, MOJIydaeMble NPU H3YYCHUM XUMHUM, JJIs pelleHus 3a7ad,
CBA3AHHBIX C OKpYXKalolled IPUPOJHOM CpPEIOM, IOBBIIICHHUS YPOBHSA DKOJOTMYECKOH KYJIBbTYpHI,
OCO3HaHMsI IJI0OAJIBHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM U IMyTed HX pelleHUs [OCPEACTBOM
METO/I0B XUMHUH;

11) SKOJOTMYECKOrO  MBIIUICHHUsS, YMEHHMsS  PYKOBOJACTBOBATBCA WM B IIO3HABaTEJIBHOM,
KOMMYHHUKAaTUBHOW U COLIMATIbHON IIPAKTHKE.

MeTanpeamMeTrHbie pe3yJibTaThl

B cocTtaBe meTanpeaMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYUMBIC ISl (POPMUPOBAHUS MUPOBO33PECHUS
oOIeHay4YHbIe MOHATHS (3aKOH, TEOPHs, IPUHIIUI, THIOTe3a, (aKT, CUCTeMa, IPOLecC, SKCIEPUMEHT U
Ip.), KOTOPBIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETaX W IMO3BOJISIIOT Ha OCHOBE
3HAaHWN W3 ITHX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O IICJIOCTHON HAy4yHOH KapTUHE MHUpa, U
YHUBEpCaJbHbIe y4ueOHbIE ACHCTBUs (IIO3HABATENbHBIE, KOMMYHHKATUBHbBIC, PETYJIATHUBHBIC), KOTOpPbHIC
obOecnieunBarOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYILECTBICHHUIO
y4eOHOU JEeSATENbHOCTH.

MertanpenmeTHble pe3ybTaThl OCBOEHHS O00pa30BaTeNbHOW MPOrpaMMBbl MO XHUMHUHU OTPAKAIOT
OBJIQJICHUE YHUBEPCAIbHBIMU IM03HABATEIbHBIMU JEHCTBUSAMH, B TOM YUCJIE:
Bazoevimu nocuueckumu oeticmeuamu

1) YMEHHMEM HCIOJb30BATh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUHU 3HAHUW: PACKPHIBATH
CMBICT XUMHUYECKHX MOHATUH (BBLACNATh MX XapaKTepHblE NMPHU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C
IPYTHMH TIOHSATHSMH), WCIIOIB30BaTh TIOHATHS I OOBSCHEHHUS OTACIBHBIX (DAaKTOB W SIBICHUN;
BBIOMPATh OCHOBAHUS M KPUTEPHH VISl KJIaCCU(PUKAIIMA XUMUUYECKHX BEIICCTB U XMMHUYCCKUX PEAKIUN;
YCTaHABIIMBATh TPUYHUHHO-CIICICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HW3yUCHUS; CTPOHUTH JIOTHYCCKHE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHBIE, 10 AaHAJIOTUH); IeJIaTh BHIBOBI M 3aKIIOYCHHUS,;

2) yMEHUEM TMPUMEHSITh B TIPOLIECCe TMO3HAHUSA TOHATHS (TIPEIMETHBIE U METAINpPEIMETHBIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, HUCIIOJIb3yeMbIe B XUMUHU, TPEOOPa30BhIBAThH IIUPOKO MPUMEHSIEMbIE
B XUMHH MOJICIIbHBIC MPECTABICHUS — XUMHUYECKHUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKasi popMyia u

YpaBHCHHUC XUMHYECKON pCakuun — IIpU PCIICHUU y‘lC6HO'H03HaBaTCJ'IBHBIX 3agad, C y‘{éTOM OTUX
MOACIBbHBIX HpGI[CTaBJ'IeHI/Iﬁ BBIABJIITE WM XapPaKTCPU30BATH CYHICCTBCHHBLIC IIPHU3HAKH HU3Yy4YaCMbIX
O0BEKTOB — XUMHYECKHX BCIICCTB M XHUMHYCCKHUX peaKLIPIfI; BBIABIIATDH O6H_II/IG 3aKOHOMEPHOCTH,

MPUYMHHO-CJICACTBEHHBIE CBSI3W W TPOTHUBOPEYMS B M3yYaeMbIX IpOIECcCaX W SBJICHHSX; IMpeJyiaraTh
KPUTEPUU JIJIS1 BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHI; CAMOCTOSTENILHO BBIOMPATH CIIOCO0
pemieHus y4yeOHOM 3ahaud  (CpaBHHMBAThb HECKOJIBKO BapHMaHTOB peELIeHMs, BbIOMpaTh Haubosee
MOIXOSAIINHA ¢ y4ETOM CaMOCTOSITENIBHO BBIICTICHHBIX KPUTEPHUEB);

bazoevimu uccnedosamenvckumu oeiicmeuamu

3) yMEHUEM HCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUs, a TAKXKe B
KaueCcTBE OCHOBBI JUIsi (OPMHUPOBAHHUS THUIOTE3bl MO TPOBEPKE NPABMIHBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

4) MpUOOpETeHHE OMbITa IO IUIAHUPOBAHUIO, OpraHU3ald W TMPOBEJACHUIO  yUYEHUUYECKUX
JKCIIEPUMEHTOB: YMEHHE HaOJIoAaTh 3a XOAOM IPOIecca, CAMOCTOSTENBHO MPOTHO3UPOBATH €ro
pe3yabTat, (opMyaupoBaTh OO0OOIIEHWUS ¥ BBIBOJABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIBITA,
MCCJICIOBAHMSI, COCTABIISATh OTUET O POAEIaHHON padoTe;

Paobomoii ¢ ungpopmavueii

5) yMEHHEM BHIOMpATh, AHATTU3UPOBATH U UHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (HOpM
MIPE/ICTABJICHHUS, TTOTYyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (HAYyYHO-TIOMYJISIpHAS JIUTEpATypa XUMHUYECKOTO
CoJlepKaHusl, CIIPaBOYHbBIE TTOcOOUsI, pecypchl IHTepHETa); KPUTHUECKHU OIICHHBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMAIIHIO;

6) YMEHHEM NpPHUMEHATHb pPa3W4YHbIE METOABI M 3ampoChl MpPHU TIOUCKE U OTOOpe MHpOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIWUMBIX ISl BBITIOJHEHUS YYEOHBIX M TIO3HABATEIBHBIX 3a/1a4
OmpeAeNnéHHOr0 THUIA; TNPUOOpETEeHHEe OmbiTa B OONACTH  HUCIHONIB30BaHUS WH(POPMAIMOHHO-



KOMMYHHKATHBHBIX TEXHOJIOTH, OBJIQJICHUE KYJIbTYPOH AaKTHBHOTO WCIIOJG30BAHMS —Pa3IMYHBIX
MOMCKOBBIX CHUCTEM; CAMOCTOSITEIILHO BHIOMpATh ONMTUMATIBHYIO (GOpMY TPEICTaBICHUS MHPOPMAIUU U
WUTIOCTPUPOBATh pelIaeMble 3a7addl HECIOKHBIMHA CXEMaMH, IUarpaMMaMi, IpyruMu (opmamu
rpaduKu 1 UX KOMOWHAIUSMU;

7) YMEHHEM WCIIOJIb30BaTh W aHAJIM3UPOBaTh B TIpolecce Yy4eOHOM U HCCIIeAOBATEIBCKOM
JeSITeIbHOCTH MH(POPMALIMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEJIBCKOTO XO3sCTBa M TpaHCIOPTa Ha
COCTOSIHUE OKPYKAOIIEH MPUPOTHON CPEIbl;

Ynueepcanvnvimu Kkommynukamuensimu deiicmeuamu

8) yMEHHEM 3aJaBaTh BOIPOCHI (B XOJI€ TUAJIOTA W/HIIM TUCKYCCUH) MO CYIIECTBY 00CYKIAeMOMN TEMBI,
(bOopMyITHPOBaTH CBOM MPEITIOKESHHUS OTHOCUTEIILHO BBITIOJIHEHUS MPEIOKCHHOM 33/1auu;

9) mpuOOpeTEeHHE OMbITa NPE3CHTAIlMHA pPE3YJIbTATOB BBINOJHEHHS XHUMHUYECKOTO AKCIEPUMEHTA
(;mabopaTopHOTrO OMBITa, J1a0OPATOPHOM pabOTHI MO WCCICIOBAHUIO CBOWCTB BEINECTB, Y4eOHOTO
IIPOEKTA);

10) 3aWHTEPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMHU ITO3HABATCIBLHOW M HCCIIEI0BATEIBCKON
NEeSITeIbHOCTH MpPHU PEUICHWHM BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE yuéra OOIIMX WHTEPECOB U
COTJIACOBAaHUSI TMO3UIMKA (0OCYKICHUsI, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIIHSI
COBMECTHBIX JICHCTBUH, OTIpe/ie]IeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBa BHITIOJIHEHHOW PabOoTHI U JIp.);
Ynueepcanvnvimu pecynsamusnvimu oeiicmeusmu

11) yMEHHEM CaMOCTOATENBbHO OIPEAeNATh I[N JeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJMPOBATh U TIPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JCSTEIBHOCTh, BHIOMpATh HamOojee
3 peKTHBHBIE CIOCOOBI pelIeHns y4eOHBIX W TI03HABATEILHBIX 3a/1a4, CAMOCTOSITEIIHHO COCTABIATh WJIH
KOPPEKTHPOBATh MPEJIOKEHHBIA AJITOPUTM JCHCTBUN NPU BBIMOJIHEHUH 3aIaHUH ¢ YIETOM IMOJTyUYCHHUSI
HOBBIX 3HaHUH 00 W3y4aeMbIX OOBEKTaX —— BEIIECTBAX W PEAKLHUAX;, OIECHHBATH COOTBETCTBHUE
TIOJIYYCHHOTO pPe3yiIbTaTa 3asiBICHHOU 11eITH;

12) yMEHHWEM HCIOJIb30BATh U AaHAJTH3HPOBATH KOHTEKCTHI, IIPE/IIaracMble B YCIIOBHH 3a/1aHUI.

IIpenmeTHble pe3yJIbTaThl

B cocrtaBe npeaMeTHBIX pe3ysbTaTOB MO OCBOEHMIO 00S3aTENILHOIO COAEP)KaHUs, YCTAaHOBJIEHHOTO
JaHHOW pabouell MporpamMMoM, BBIJEISAIOT: OCBOCHHBIE OOYYAIOIIMMHUCSA HAy4yHbIE 3HAHUS, YMEHUS U
crocoObl JIeHCTBUM, cnenuduueckue A MpeaIMeTHON oOmactu «XuMHA», BUABI JAEATEIBHOCTU 110
MIOJIyYEHUIO HOBOT'O 3HAHMS, €ro HHTEpIPETAlUH, IPEeoOpa30BaHUI0 W NPHUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUSX.

[IpenMeTrHble pe3ynbTaThl MPEJICTaBICHBI MO ToAaM OOYYEHMsSI U OTpakaroT CHOPMUPOBAHHOCTH Y
00yYaroImuxcst CIeyOUX YMEHHH !

8 KJIACC

1) packpviéameb cmbicl OCHOBHBIX XMMHUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMUYECKUHU DJIEMEHT,
IIPOCTOE BEILECTBO, CJI0XKHOE BEIIECTBO, CMeChb (OAHOPOAHAs M HEOJHOPOJHAs), BaJIEHTHOCTH,
OTHOCHUTEIIbHAs aTOMHAass M MOJIEKYJsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIAPHAs Macca,
MaccoBast J10JIi XMMHYECKOTO JIEMEHTa B COETUHEHUH, MOJIAPHBIA 00BEM, OKCHUJI, KUCIIOTa, OCHOBAHUE,
COJIb, DJIEKTPOOTPULIATENBHOCTh, CTENIEHb OKHCICHMS, XUMHUYECKasi Peaklys, KiIacCu(PUKaLUs peaKIhii:
peakuuy COEIMHEHUs, PpEeaKlUMM pa3joKEHHUs, peaklHUy 3aMelIeHUs, peakuuu OOMEeHa, HK30- U
SH/IOTEPMHUECKUE PpEaKIMH; TEIUIOBOW A(PQEKT peakiuu; sJIpo aroMma, JIEKTPOHHBIA CIIOW aToMa,
aTOMHas opOuTanb, paJuyc aromMa, XUMHUYECKas CBsI3b, MOJIApHAs W HEMOJIIpHas KOBAJEHTHAas CBS3b,
MOHHAs CBS3b, MOH, KATUOH, aHHOH, pacTBOpP, MaccoBast J10Jisl BEllecTBa (MIPOLEHTHAsT KOHIIEHTpalus) B
pacTBope;

2) unocmpuposams B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATHH (CM. M. 1) M IpPUMEHSTH 3TH
MOHATUS ITPU ONMCAHNUM BEIIECTB M UX MPEBPAICHU;

3) ucnonvb306amb XUMHUYECKYIO CHMBOJIMKY Ui COCTaBieHHsS (OpMyN BeLIeCTB M YpaBHEHUI
XUMUYECKHUX PEAKINN;

4) onpedensamsy BANECHTHOCTb ATOMOB 3JIEMEHTOB B OWHApPHBIX COEAMHEHUSX; CTENEeHb OKUCIECHUS
3JIEMEHTOB B OMHAPHBIX COSAMHEHMSIX; TPUHAIEKHOCTD BELIECTB K ONpPEAeIEHHOMY KJIacCy COSIMHEHUH
1o ¢opmysam; BUJ XUMHUECKON CBS3M (KOBAJEHTHAs U MOHHAS) B HEOPTAaHMUECKUX COCTUHEHUSX;



5) packpvieams cmbica [lepuoamdeckoro 3akona [[. 1. MenpaeneeBa: 1eMOHCTpUPOBaTh MOHUMAHHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOWMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOJIOKEHHS B llepmomgmueckoi
CHUCTEME; 3aKOHOB COXPAHEHHMSI MACCHI BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHS,
3aKO0HA ABOTAIPO; onucvleams u xapakmepuzosams TadnmuuHyo (opmy llepuoamueckoit cucTeMbl
XUMHYECKHX JJEMEHTOB: pa3juyaTh IMOHATHS «JiaBHas mnoiarpynma (A-rpymma)» U «mo0ovHas
noarpynna (b-rpymma)», Masbie ¥ OONBIINE MEPUOIBL, COOMHOCUMb 0003HAUCHUS, KOTOPhIE HMEIOTCS B
tabnuue «llepuonuyeckass cucrema xumuueckux osnemeHtoB J[. W. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOIiee 4Yucio
3JIEKTPOHOB U paclpeiesieHUue X MO0 IEKTPOHHBIM CIIO0SM);

6) Kraccuguyuposams XUMHUUECKUE JIEMEHThI; HEOPraHWYECKUE BEIIECTBA; XUMHUUECKHE peakuu (1o
YHCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY 3P PeKTy);

7) Xxapaxmepuzogams (Onucviams) OOIME XUMHUYECKHE CBOICTBA BEUIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJasi ONUCAHUE IPUMEpPaAMU MOJICKYJSIPHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX XHWMHUYECKHX
peaKIuii;

8) mpocHo3uposamsv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa; BO3ZMOXXHOCTH
MPOTEKAHUsI XUMUYECKHX IIPEBPAILEHUN B PA3JINYHBIX YCIOBHUSIX;

9) 6wiyuUCAAMbL OTHOCUTEIIBHYIO MOJEKYJISPHYHO M MOJIIPHYIO MacChl BELIECTB; MACCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTa MO (opMyJie COeIMHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAMTH
pacy€ThI 10 YPABHEHUIO XUMUYECKOM pPEaKInu;

10) mpumensims OCHOBHBIE ONIEPALIMU MBICIUTEIBHON NEATEIbHOCTH — aHAIW3 U CUHTE3, CPABHEHHUE,
00001IeHIe, CUCTEMATH3AIUIO, KIacCH(DHUKAINIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
W3Y4YEHUs CBOMCTB BEUIECTB M XUMUYECKUX PpEAKIUH; €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOJI0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbII 1 MBICJICHHBIN );

11) crnedoséams TIpaBUJIaM MOJIb30BAHUS XMMHUYECKOHN MOCYIOW U 1abOpaTopHBIM 00OpyIOBaHHEM, a
TaKKe TpaBuiIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLMSIMH I10 BBIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOIA U
KHCJIOPO/Ia), MMPUTOTOBIICHUIO PACTBOPOB C OINpPEACIEHHOM MacCOBOHM J10JI€ pacTBOPEHHOTO BEIIECTBA;
IJIAaHUPOBATh M IMPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI 10 PAClO3HABAHHMIO PACTBOPOB ILEIOYEH M
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIAKMYC, (DeHOIPTAICHH, METUIIOPAHXK U JP.).

9 KJIACC

1) packpviéams CMblCl OCHOBHBIX XMMHUYECKUX TMOHSITHA: XMMHUYECKUNA DIEMEHT, aTOM, MOJEKYya,
WOH, KaTHOH, aHWOH, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTH, AJIEKTPOOTPHIIATEIEHOCTH,
CTETNEeHb OKHWCJICHMsS, XMMHUYECKas peaklHs, XUMHUYECKas CBs3b, TEIUIOBOM A((eKT peakiuu, MOIb,
MOJ'[SIpHBIfI 06’BéM, PacCTBOpP, BJICKTPOJIMTBI, HCOJICKTPOJIUTEI, SJICKTPOJIUTUYCCKAA AUCCOoOLMalna, pECaKIUu
MOHHOTO OOMEHa, KaTalu3aTop, XMUMHUYECKOE paBHOBECHE, OOpaTUMble U HEoOpaTHMbIE pEeaKIHu,
OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIC p€akuuu, OKHUCJINTEIIb, BOCCTaHOBUTCIIb, OKHUCJICHUC u
BOCCTAHOBJICHHE, alJIOTpONus, amMQpOoTepHOCTh, XUMHUYECKass CB3b (KOBaJCHTHAs, HWOHHAasi,
METAJTMYeCKast), KPUCTATMYECKass peniéTka, KOPPO3WS METAJUIOB, CIUIABBI, CKOPOCTh XHUMHYECKOH
peakiuu, npeaensHo pomyctumast konnentpanus (ITJK) BemecTsa;

2) unmocmpupoéams B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX MOHATHH (CM. M. 1) M NpUMEHSATh 3TU
MOHSITUS TIPH OMUCAHUH BEIIECTB M UX MPEBPAIICHUL;

3) ucnonvb306amvy XAMHUYECKYIO CHMBOJIMKY JUII COCTaBJICHHS (OpPMyN BEUIECTB WM YpaBHEHUI
XUMHUYECKHUX PEaKIIHii;

4) onpedensimb BAJICHTHOCTh W CTENCHb OKHCICHUS XWMHUYECKHUX JJCMEHTOB B COCIUHEHUSX
Pa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMPEAeIEHHOMY KJIaccy COeTUHEHUH Mo (opMynam;
BHU/ XUMHUYECKOU CBS3U (KOBaHeHTHaSI, HOHHAas, MeTaJ’IJ’II/I‘-IeCKaH) B HCOPraHUYCCKUX COCANMHCHUAX, 3apa
MOHA TI0 XMMHYECKOH (hopmyrie; XapakTep cCpelbl B BOJHBIX PAacTBOpaX HEOPTraHMYECKHX COCAMHEHUM,
THUII KPUCTAIUIMYECKON peIIETKA KOHKPETHOTO BEIIECTBA;

5) packpvisams cmuvicn Ilepuonmueckoro 3akona J[. WM. MenzaeneeBa U J1€MOHCTPUPOBATH €ro
NOHUMaHHE: OnuUCLIBAMb U  Xapakmepuzoeams TaONMW4IHYI0 Gopmy I[lepmomudeckoil  cucTeMbl
XUMHYECKHX DJJEMEHTOB: pa3jnyaTh TMOHSATHS «rIaBHas mnoiarpynma (A-rpymma)y ©u  «mobodHas
noarpymnma (b-rpymnma)», Maneie 1 00JbIINE TIEPHOJIBI; COOMHOCUMb 0003HAYCHUS, KOTOPhIE UMEIOTCS B
NEePUOANYECKON TabIuIe, C YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB



(coctaB m 3apsa sapa, oOIIee YMCIO AJIEKTPOHOB M pacHpenesieHHe MX IO JJIEKTPOHHBIM CIIOSIM);
006vACHAMb 00LIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB 3JIEMEHTOB M MX COCIUMHEHUH B Ipenenax
MaJbIX EPUOIOB U INIABHBIX MOATPYII C YUETOM CTPOSHHS UX aTOMOB;

6) Kraccuguyuposams XUMUYECKHE HIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XMMUYECKHUE PEaKLUH (I10
YHCIIy U COCTaBy y4acCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEINIOBOMY 3((}EKTy, 10 U3MEHEHUIO CTeNeHEeH
OKHCJIEHUS XUMHUECKUX JIEMEHTOB);

7) xapakmepuzosams (onucvlgams) oOuUMe U crnenupuyeckue XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEILECTB, MOATBEPXKJas OMUCAHUE NPUMEPAMH MOJEKYJSIPHBIX M MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKI[Hil;

8) cocmaensams ypaBHEHUS AJIEKTPOIUTUUYECKON TUCCOLUAIIMN KUCIOT, IIEI04Yei U COJiei; MOJHbIE U
COKpamIEHHBIC ypaBHEHHUS pPEAKIUii HMOHHOTO OOMEHa; YpaBHCHHS pEaKlui, TOATBEPKIAOIINX
CYILIIECTBOBaHHE FEHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KJIACCOB;

9) packpviéamb CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKLUN MOCPEIACTBOM COCTaBJICHUS
3IEKTPOHHOTO OajlaHca TUX PEaKIIHii;

10) npoeHo3upoéams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOXXHOCTH IPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSX;

11) 6wvluucIAMb OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEeHTa MO0 (opMysie COCTUHEHHUS; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; MPOBOAMTH
pacuéThl 110 ypaBHEHUIO XMMUYECKOM peakluu;

12) cnedoséams TIpaBUJIaM MOJIb30BAHUS XMMHUYECKOH MOCYIOW U 1abOpaTopHBIM 00OpYyIOBaHHEM, a
TaK)Ke IMpaBWiIaM OOpalleHUs] C BEUIECTBAMM B COOTBETCTBUM C MHCTPYKLUMSMHM IO BBIIIOJIHEHUIO
71a00PaTOPHBIX XUMHUYECKHUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Tra3a);

13) nposooums peaklud, TOATBEPKAAIOIINE KadeCTBEHHBIH COCTaB pa3lUYHBIX  BEILIECTB:
pacro3HaBaTh OMBITHBIM IYTEM XJIOPUA- OpOMHI-, MOAHI-, KapOoHatT-, pocdar-, cunmkar-, cynbdar-,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS M HWOHBI M3yYEHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

14) npumeHsms» OCHOBHBIC OINEPAIIMH MBICIUTEIBHON EATEIbHOCTH — aHAlu3 U CUHTE3, CPAaBHEHUE,
00001IeHNEe, CUCTEeMATH3AINIO, BBISIBICHNE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — ISl M3YYEHUSI CBOWCTB
BEIIECTB W XHMMHYECKUX PEaKIUi; eCTeCTBEHHO-HAYYHbIE METOJAbl TO3HAaHUS — HaAOIIOJEHUE,
U3MEpEHHUE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaSIbHBIN U MBICIICHHBIN).

TemaTu4eckoe NIaHNPOBAHUE COCTABJIEHO € Y4eTOM LieJIeBOro MPUOpPUTETA

IleseBoii npuopuTeT BocnuTaHusi Ha yposae 000

C03Ilal-ll/le 0JIarONpPUSATHBIX YCJIOBHIA JJIA PA3BUTHSA COIMAJIbHO 3HAYUMbIX OTHOIIEHH I
HIKOJbHUKOB M, IIPEKIE BCEro, IEHHOCTHBIX OTHOIIEHMI:

1. K Tpyny Kak OCHOBHOMY CIIOCOOY JOCTHXKEHUS )KU3HEHHOTO 0JIaronoyy4us YeJloBeKa, 3ajJ0ry ero
YCIEIIHOr0 MPO(heCCHOHAIILHOTO CaMOOTIPeIeNIeHUs M OIIYIIEHHs YBEPEHHOCTH B 3aBTpAILIHEM JTHE

2. K cBoemy OtedecTBy, cBOel Mayioi u 0oJbmioi PoawHe Kak MecTy, B KOTOPOM YeJIOBEK BBIPOC H
MO3HAJ MEePBBIE PAJIOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeaKaMu U KOTOPYIO HY)KHO 00eperartb

3. K mpupoie kak HCTOYHHUKY KH3HU Ha 3eMJie, OCHOBE CaMOT0 €€ CYNICCTBOBAHHUS, HYKIAIOIICHCS B
3allIUTE U MOCTOSIHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA

4. K Mupy Kak I1aBHOMY HPUHIIUITY YEJIOBEUECKOT0 OOIIEKUTHSI, YCIOBUIO KPETIKOM PYKOBI,
HaJaKMBaHUs OTHOIIEHUH ¢ KOJIJIeraMu 1o paboTe B Oy IyllleM U cO3/1aHus OJIaronpusTHOrO
MHUKPOKJIMMATa B CBOEH COOCTBEHHOH ceMbe

5. K 3HaHMSIM KaK HHTEIUIEKTyalIbHOMY pecypcy, o0ecrneunBaroiemMy Oyayliee 4eI0BeKa, Kak pe3yabTaTy
KPOIIOTIIMBOIO, HO YBJIEKATEIbHOI0 Y4eOHOT0 Tpyia

6. K xynmpType Kak TyXOBHOMY OOTaTCTBY OOIIECTBA U BAYKHOMY YCJIIOBHIO OUIYIICHHUS YEIOBEKOM
IIOJIHOTHI IPOKUBAEMOM KU3HH, KOTOPOE JAal0T €My YTEHHE, My3bIKa, UCKYCCTBO, T€aTp, TBOPUYECKOE
CaMOBBIPAKEHUE

7.K 3J0POBBIO KaK 3aJI0Ty JOJITOM 1 aKTUBHOM KU3HU YCJIOBCKA, €T0 XOpOHICro HaCTPpOCHUA U
OINTHUMUCTUYHOTI'O B3TJIsIAa HA MUP

8.K OKPYKaronM JOAAM KaK 663yCJ’IOBHOI>i 1 a0COIIOTHOM HECHHOCTH, KaK PaBHOIIPABHBIM COLIMAJIbHBIM
nmapTHepaM, C KOTOPbIMHA HCO6XOJII/IMO BBICTpAaNBaTh 2106p0)KeJ'IaTe.]'H)HBIe 1 B3aMMOIIOJACPKUBAIOIINEC




OTHOIIIEHUS, JAIOIUE YeJIOBEKY PaJ0CTh OOIICHUS U IMO3BOJIIONINE H30eTraTh YyBCTBA OJIMHOYECTBA

9. K camum cebe kak x03s5€BaM CBOCH CyAbObI, CAMOOTIPEACTSIONIUMCS M CAMOPEaTH3YIOIIHMCS
JUYHOCTSIM, OTBEUAIOIIIUM 32 CBOE COOCTBEHHOE OyayIee

8 kmacc (136 1)

Ne | Tema Komnuecr | Onenounsie | JIaGopatopHbie | DIEKTPOHHBIE II1B
BO YaCOB | MPOIEAYPHI : (mdpoBsIe) (ueneBoi
0oTBOAUMO | (BHLI, NpakTU4YecKue | oOpa3oBaTelIbHbIC PUOPUTET
e Ha KOJIMYECTBO) | paboThI pecypchl BOCIUTAHUS
OCBOCHHE Ne

Pazoen 1. Ilepeonauanvnuvie xumuueckue nonamus (20 u)

1 | Xumusa — Su. IIpoBepounas «Sxmace» 1-9
BayKHAsI paboTa https://www.yaklass.r
o0acthb (TectupoBan u/
€CTECTBO3HA ue), 2
HUS U «Poccuiickas
MIPaKTUYECK AIIKTPOHHASI LIKOJIa»
ou https://resh.edu.ru/
JeSITeNbHOC
TH YeJIOBEKa

2 | BemecrtBa 15 4. ITpoBepounas | Jlaboparopnas | «Poccuiickas 1-9
" pabora B pabora (1) SJIKTPOHHAS [ITKOJIa»
XUMHYECKHE bopme https://resh.edu.ru/
peakuuu TECTUPOBAaHU «Sxmace»

1.(3) https://www.yaklass.r

KonTposnbHas u/

pabota (1) OTkpbIThIEe 3a1aHUS
PISA na caiite
®HNOKO:
https://fioco.ru/mpume
phI-3a1a4-pisa

Pazoen 2. Baxcueiimiue npedcmagumenu neopzanuueckux eeuiecme (30 u)

3 | Bo3ayx. 5. TectupoBanu | JlaboparopHas | «Skmacc» 1-9
Kuciopos. e (1) pabora (1) https://www.yaklass.r
ITonsarue 06 [paktuyeckas | u/

OKCHJIaX pabora (1) «Yuau.py»
https://uchi.ru/
bank 3agannii no
OLIEHKE
(GyHKIIMOHATIBLHOU
IpaMOTHOCTH,
pa3pabOTaHHBIN
HNHucTtuTyTOM
CTpaTeTUH Pa3BUTHS
oOpazoBanus PAO:
http://skiv.instrao.ru/b
ank-zadaniy/

4 | Bomopon. 5. TectupoBanu | JlaboparopHas | «Skmacc» 1-9
[MousiTHe O e (1) pabora (1) https://www.yaklass.r
KHCIIOTaX U [Mpaktuyeckas | u/

COJISIX pabota (1)
«Poccuiickas

OJIKTPOHHAs IIKOJIa»



https://www.yaklass.ru/
https://www.yaklass.ru/

https://resh.edu.ru/

Komnyectse
HHEBIC
OTHOIIICHUS
B XUMHH

TectupoBanu

e (1)

«xmaccey
https://www.yaklass.r
u/

«Poccuiickas
AIIKTPOHHASI LIIKOJIa»
https://resh.edu.ru/
bauk 3amanuii mo
OIICHKE
(YHKIIMOHATILHOM
IPaMOTHOCTH,
pa3pabOTaHHBIN
HNucturyTom
CTpaTeruu pa3BUTHUs
obpazoBanust PAO:
http://skiv.instrao.ru/b
ank-zadaniy/

1-9

Bona.
PacTtBopBI.
[TonstHe 00
OCHOBAHHIX

5.

TectupoBanu

e ()

[Ipaktueckas
pabora (1)

«SIxkmaccy
https://www.yaklass.r
u/

«Poccuiickas
ANIKTPOHHASI IITKOJIA»
https://resh.edu.ru/

1-9

OcHOBHBIE
KJI1aCcChl
HEOpraHu4e
CKHX
COCIMHEHHUH

11 4.

TecTtupoBanu
e(2)
KoHntponbnas
pabora (1)

Jlaboparopnas
pabora (1)
[IpakTnueckas
pabora (1)

«Skmnacce»
https://www.yaklass.r
u/

«Poccuiickas
AIIKTPOHHAS IIKOJIA»
https://resh.edu.ru/
bank 3agannii no
OLICHKE
(GyHKIIMOHATIBLHOU
IPaMOTHOCTH,
pa3pabOTaHHBIN
HNHucTtuTyTOM
CTPATCrur PasBUTUA
obpazoBanust PAO:
http://skiv.instrao.ru/b
ank-zadaniy/

1-9

Pazoen 3. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema xumuueckux ynemenmos /1. H.
Menoeneega.
Cmpoenue amomos. Xumuueckasn cea3v. OKucaiumenvHo-eoccmanogumensvule peakyuu (15 u)

8

Ilepuonnue
CKHI 3aKOH
u
[Iepnonnue
cKas
cucremMa
XUMUYECKU
X
JJIEMEHTOB

LWL

7 4.

TectupoBanu
e (1),
Pemenue
MIPAKTUYECKH
X 3a/1a4 (2)

JlaGopaTopHbI
i omnbIT (1)

«SIxmaccy
https://www.yaklass.r
u/

«Poccuiickas
ANIEKTPOHHAS IIIKOJIaY»
https://resh.edu.ru/

OTkpbIThIe 3a1aHUS
PISA wua caiite

1-9



https://resh.edu.ru/

Meunneneen OUOKO:
a. Ctpoenue https://fioco.ru/mpume
aroma phI-3a1a4-pisa

9 | Xumnuecka 84 TectupoBanu «lxmace» 1-9

s CBSI3b. e (2) https://www.yaklass.r

OxuciuTelb KonrposnbHast u/

HO- pabora (1)

BOCCTaHOBU «Poccuiickas

TeJbHbIC AIIEKTPOHHAS IIKOJIa)

peakiuu https://resh.edu.ru/
OTtkpbIThIe 3a1aHUs
PISA Ha caiite
OHOKO:
https://fioco.ru/mpume
pbI-3a1a4-pisa

9 KJIACC (Bcero 68 4, u3 Hux 4 4 — pe3epBHoOe BpeMsi)

Ne | Tema Komuue | Ouenounsie JlaGoparopHble | DIEKTPOHHBIE 1B
CTBO POLEAYPHI , (mdpoBbIe) (ueneBoi
4acoB (Bup, IpaKTU4ecKue | oOpa3oBaTesbHbIE IIPUOPUTET
OTBOJU | KOJUYECTBO) paboThI pecypchl BOCITUTAHUS
MO€ Ha Ne
OCBOEH
ue

Pazoen 1. Beuwecmeo u xumuueckue peaxyuu (17 u)
[ToBTOpenue | 5 4. [IpoBepounas «Sxmaccy 1-9
u pabota https://www.yaklass.r
yriayOneHue (TectupoBanue) u/
3HAHUH , 2
OCHOBHBIX «Poccniickas
pas3nenos AIKTPOHHASI IITKOJIA»
Kypca 8 https://resh.edu.ru/
KJjacca
1 | OcHoBHble |4 4. ITpoBepounas «Poccuiickas 1-9
3aKOHOMEPH pabota B popme AIIKTPOHHASI LLIKOJIa»
OCTH TECTUPOBAHUSL. https://resh.edu.ru/
XUMHAYECKH (3) «SIxmace»
X peakuuit KonTponbsHas https://www.yaklass.r
pabora (1) u/
OTkpbIThIE 3a1aHUS
PISA na caiite
®HNOKO:
https://fioco.ru/mpume
pbI-3a1a4-pisa
2 | Dnekrponut | § 4. TectupoBanue | JlabopaTopHBI 1-9
ndeckas (@) it ompIT (1)
JAcCcOoLaIy KoHnTtponbHas [IpaxTnueckas
a. pabota (1) pabota (1)
XUMHYECKHU
€ peaxIuu B
pacTBopax

Pazoen 2. Hememannwt u ux coeounenus (24 u)



https://www.yaklass.ru/
https://www.yaklass.ru/

OO6mas 44, TectupoBanue | Jlaboparopnast | «Skmaccy 1-9

XapaKTepuc 1) pabora (1) https://www.yaklass.r

THKA IMpaktrueckas | u/

XUMHUYECKH pabora (1) «Yun.py»

X https://uchi.ru/

3JIEMEHTOB bank 3aganunii no

VIIA- OILICHKE

TPYIIIBL. (byHKIMOHATBHOM

["anmoreHsl. IrPaMOTHOCTH,
pa3paboTaHHbBIT
Nuctutyrom
CTpaTeruu pa3BUTHUS
obpazoBanust PAO:
http://skiv.instrao.ru/b
ank-zadaniy/

OO6mas 5. TectupoBanue | Jlaboparopnas | «Skmaccy 1-9

XapakTepuc ¢ mpakTHueckoi | pabora (1) https://www.yaklass.r

THKA 3amaucii (2) u/

XUMHUYCCKH

X «Poccuiickas

HIIEMEHTOB AIIKTPOHHAS [ITKOJIA

VIA- https://resh.edu.ru/

TPYIIIBL

Cepau eé

COCIIMHEHUS

Ob6mas 7 u. TectupoBanue ¢ | JlaGopatopuas | «Sxmace» 1-9

XapakTepuc npakTudeckoir | pabora (1) https://www.yaklass.r

THKa 3amaueit (1), IIpaktuueckas | u/

XUMHUYECKH [TpoBepounas pabota (1)

X pabora B popme «Poccuiickas

DIIEMEHTOB TECTUPOBAHUS AIIKTPOHHAS [ITKOJIAY

VA- 1) https://resh.edu.ru/

TPYIIIBL. bank 3amannii mo

A3sor, OLICHKE

dochop u (GyHKIIMOHATILHOU

ux TPaMOTHOCTH,

COCIMHEHUS pa3paboTaHHbIN
HNHucTtuTyTOM
CTpaTeruy Pa3BUTHUS
obpazoBanust PAO:
http://skiv.instrao.ru/b
ank-zadaniy/

OO6mas 8 u. TectupoBanune | [Ipaktudeckas | «Sxmaccy 1-9

XapaKTepuc 1) pabota (2) https://www.yaklass.r

THKA KonTponbHas u/

XUMUYECKU pabota (1)

X «Poccniickas

HJIEMEHTOB AIIKTPOHHASI IITKOJIA»

IVA- https://resh.edu.ru/

TPYIIIBL

Yraepon u

KPEMHHUI U

nux



https://resh.edu.ru/

COEIUHEHUS \

Pazoen 3. Memannwt u ux coeounenusn (20 u)

OO0mue
CBOWCTBA
METAJUIOB

4y,

[IpoBepounas
pabora ¢
MPAKTUYECKUM
3ananuem (2)

JlaGopaTopHbie
OIIBITHI

«SIxmaccy
https://www.yaklass.r
u/

«Poccuiickas
AIIKTPOHHAS IIKOJIAa»
https://resh.edu.ru/
bank 3aganunii no
OILICHKE
(byHKIMOHATBHOM
IrPaMOTHOCTH,
pa3paboTaHHbBIT
Nuctutyrom
CTpaTeruu pa3BUTHUs
obpazosanust PAO:
http://skiv.instrao.ru/b
ank-zadaniy/

1-9

Baxneinmme
METaJUTbl U
150:¢
COECIUHEHMS

16 4.

IIpoBepounas
pabora ¢
MPaKTUYECKIM
3amanueM (2)
TectupoBanue
2)
KoHntponbnas
pabora (1)

JlaGoparopHble
OTIBITHI (2)
[IpakTnueckas
pabora (2)

«Sxnaccy
https://www.yaklass.r
u/

«Poccuiickas
AIIKTPOHHASI IITKOJIa»
https://resh.edu.ru/
bauk 3amanuii mo
OIICHKE
GbyHKIIMOHATBLHOU
IPaMOTHOCTH,
pa3pabOTaHHBIN
HNHucTtuTyTOM
CTpaTeruu pa3BUTHUS
obpazosanust PAO:
http://skiv.instrao.ru/b
ank-zadaniy/

1-9

Pazoen 4. Xumusn u

OKpyxcarouian cpeoa (3 u)

BemecTBa u
MaTepuabl
B XKU3HU
yeJIOBEeKa

3 4.

IIpomexxyTouna
g arTecTanus

«Sxmaccy
https://www.yaklass.r
u/

«Poccuiickas
QJIKTPOHHAs MIKOJIa»
https://resh.edu.ru/

1-9
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