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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepalbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHoro mnpenMera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoi
denepauuy, peamu3yIOIIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, U
OCHOBHBIX TONOKeHHW «CrTparermm pasBUTHS BocOUTaHud B Poccuiickon
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0B K pa3pabOTKe MpOrpaMmbl IO XUMHUHU, K OIPEAEIICHUIO
oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro mnpeamera «Xumus» st 11 kmaccoB Ha NpoUIBHOM — YpPOBHE
cocTaBiM KoHIenTyalbHble osiokeHuss PI'OC COO o B3auM000yCIIOBIEHHOCTH
1enen, coaepkanus, pe3yJbTaToB 00yueHus U TpeOOBaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB MPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelOBeKa, a TaKKe OKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHuE
oOy4Jarommxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(uKd HayKd XUMHHM, €€ 3Ha4eHHs B
MO3HAHWU TPUPOJbI U B MaTepUaNbHOW >KM3HM OOIIECTBA, a TakXkKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBUJIM3AIMH, B CO3/IaHWM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE



OPUPOABLl M YEJIOBEKa, KOTOpoe (pOpMUPYETCS] B XMMHUM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMH HAyKaMU, XHMMS CTAJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO
TpyJa U SKM3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3zoBaHusi cojiepkaHue rmnpeamera «Xumus» (11  kmacewl, TPOPUIBHBINA
YPOBEHb H3YYEHHMs]) OPHUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO
ITOATOTOBKY oOyyJarouuxcs, HEO0OXO0IUMYIO UM JUISL BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCHENIHOTO BKJIIOYEHHS B KU3Hb COLMYMA,
NPOJOJDKEHUS  00pa3oBaHUSl B Pa3jMYHBIX  O0JIACTSIX, HE  CBSA3AHHBIX
HEMOCPEICTBEHHO C XUMHUEM.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmEas ¥ HEOpPraHUYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HAHUM U3 00IIel XuMUN) U
OpraHn4eckon xuMuu. @OpMUpPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera OO€CleYMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro0 MHOro00pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOIO TOJAXOJa K U3YyYEHHI0 ydeOHOro marepuajia U 0O0ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPEOXUMHUYECKHX M DJIEKTPOHHBIX
OpeICcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnueckod XUMHMM IOJy4YarOT pPa3BUTHE
chopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLINH.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U



XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XAMHS» OOYyYarOIUMCs TPEIOCTABISICTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUICCKUX M METOJOJIOTHUECKUX TTO3HIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHWE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHO3UPYIOLICH.

Enunas cucreMa 3HaHWA O BaXKHEUIIMX BEIIECTBaX, MX COCTAaBE, CTPOCHUH,
CBOMCTBAaX W MPUMEHCHHH, a TAKKE€ O XMMHUYECKHX PEAKIUAX, X CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHMUs JOMOJHSETCS B Kypcax 11 KiaccoB aneMeHTaMu
COJEpKaHusl, UMEIOIMIMMH KYJIbTYpPOJOTUYECKUN U TPUKIATHOW XapakTep. OTU
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKpbIBAIOT €€ POJIb B IIO3HABATENIbHOM U MPAKTUUECKON JEATEIIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBA)XKEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUU
U TIPAKTHYECKUX MPUIIOKEHUN XUMHUHU, TTOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCSA
B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHUEH,
KPUTHUYECKH OCMBICIMBATh HMH(OPMALMIO W NPUMEHATH €€ I IONOJHEHUS
3HAHUMU, PELICHUS] HHTEIJIEKTYAJbHBIX U 9KCIIEPUMEHTAIIBHBIX UCCIIEI0BATEIbCKUX
3agad. B nmenom conepkaHue ydeOHOro mpeamera «XUMHUS» JaHHOTO YpPOBHS
U3yYCHUS OpPUEHTHPOBAHO Ha dbopMupoBanue y o0yJaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUs (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaIbHOE  €IMHCTBO  HEOPraHWYECKOr0 W OpraHMYecKoro  MHpa,
00yCIIOBJIEGHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHUEM, IO3HABAEMOCTh
IPUPOJHBIX SIBICHUN MyTEM JKCIEPUMEHTa W PEUICHHs] MPOTHBOPEUUN MEXKIY
HOBBIMHU (paKTaMH U TEOPETUIECKUMU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B
pEIIEHUH  JKOJIOTMYECKMX MpoljeM, a Takxke npobnemM  cOepexeHus
YHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOTUN U MaTepUaoB.

B nnaHe pemieHuss 3agad  BOCHHUTAHMSA, PAa3BUTUS M COLMANIM3ALUU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OMpPEICICHHIO
CONEp)KaHUSI M TIOCTPOSHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHHe
YHHMBEpPCaJbHBIX Y4E€OHBIX JAEMCTBM, HUMEOUMX 0a30Boe 3HAUCHHUE IS
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs NpoOsieM, MOWUCKa, aHalu3a H
00paboTku nHGOPMAINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEeIOBATENIbCKON JESTEIBHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUHU
XUMHH.

B mnpaktuke mnpenosaBaHus XMMHM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEP)KATEIBPHON XapaKTePUCTUKU IIeNiel H3ydeHHUs TpeAMeTa HarpaBlIeHHUEM
MEPBOCTENEHHONW 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C



METOOUYECKOW TOYKHM 3pPEHUs TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeH H3y4eHUs
MIpeAMETA SABJISIETCS BIOJIHE ONTPAB/IaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEJSIMH W3Y4YEHHUS IpeaMeTa
«XuMus» Ha npo@uiibHOM ypoBHE (11 Ki1.) SIBISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PYH/IaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpeaHero oobmiero obpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblleld  CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOM TIPaMOTHOCTHIO, TO €CTh cCrnoco0amMu u
YMEHUSMH aKTHBHOT'O NOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanrtanus o0yJaromMxcsl K YCIOBUSIM JTUHAMUYHO Pa3BUBAIOIIErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpMaLUH,
HEOOXOAMMBIX [UIsi MPUOOPETEHUsl OIbITa AEATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKA U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COIePIKaHMUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTI0IaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'YMaHUCTUYECKON
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BAHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3/I0pPOBBIO, a TakKe MPUOOpPETEHUs OIbITa
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeIMETHON o0nacTu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OOmiee ynciao 4acoB, OTBEACHHBIX IS M3YyYEHUS XWMHUH, Ha TMPOGUILHOM
YpOBHE CpeHero odrero oopasoanus, coctasisieT 102 gaca B 11 kmacce.(3 Jaca
B HEJCIIO)



COJEPXAHUE OBYUYEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUI d3JIeMEHT. ATOM. Sapo aroma, H30TONBL. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepunonnueckuit 3akoH U [lepuoanyueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U I[lepnogmyeckoid cucTeMbl
xuMudeckux aneMeHToB J[. 1. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuojaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHMHYECKOW CBS3U
(koBaJIeHTHasl HETOJSIpHAs W TOJSpHAsl, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHbelil). BomopogHas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECCTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10J1s1 BeleCcTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOpPraHUYECKMX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanuss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHUYECKOM XHMMHH. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPaHEHUS W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle Hlarense.



Dnekrponutuyeckas auccounanus. CuiabHbie U ciadbie anekTponuTtsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpauus Tadimmn «llepuoanueckas cucreMa XUMHUYECKHX 3ieMeHToB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOII0JCHUE U
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEJIbI PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUH HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMUYECKOUN pEAKIIUN.

Pacuérnbie 3agaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBAs
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMEpe
KHCJIOpOa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHMs)) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHEeHNE BAKHENIINX HEMETAJUIOB U UX COCTMHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HAIPSHKEHUN METaJIIOB.

XHWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUMH.

OO6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HX IMPEBPAIICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 00pPa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHWE W OIMCAaHHUE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJIIOB).

PacuétHrble 3amaun.



Pacuérbl mMacchl BemiecTBa WM 00bEMaA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIK OOBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUHU BEILECTB,
pacuérbl Maccel (00bEMa, KOJIMYECTBA BELIECTBA) MIPOAYKTOB PEAKIMH, €CIIA OJJHO
13 BELIECTB UMEET IPUMECH.

XHMUA ¥ )KM3Hb

Ponp xumumn B o0ecne4eHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW M MUIIEBOU
0€30M1acCHOCTH, PAa3BUTUM MeNULUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILIECTB U XMMUYECKUX PEAKLUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
ITOJTYYEHHUsI BaXKHEUIIINX BEILIECTB.

YenoBek B MHpe BELIECTB W MAaTEpUAIIOB: BAKHEHUIIME CTPOUTEIIBHBIE
MaTepUaibl, KOHCTPYKUHMOHHBIE MATEPHUANIBI, KpacKH, CTEKJIO, KEpaMMKa,
MaTepuaIbl I JIEKTPOHHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIbHBIC
ya0OpeHus.

XuMus U 3J0pOBbE YEJIOBEKA: IIPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B [I0BCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NOpU  HW3YyYEeHUHM oOmed u
HEOpraHW4ecKol XuMuM B 11 Kiacce ocylIecTBISIETCS YEpE3 UCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHM, TaK W MOHATHH, SIBISIOMIMXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaJM3, CHUHTE3, KJIacCU(PUKALMS, TMEPUOIUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUM YPOBEHD, BEIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKHE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILJIMBO,
peCcypeBl.

TexHosorus: XuMu4yecKass MPOMBILUIEHHOCTb, METAJLUIYPIHs, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, IIHILEBAs
NPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpPenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INTIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHS ITPOIT'PAMMSBI 110 XMMHUHN HA ITPOOMJIBHOM  YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYArOIIMMHCS MPOTPaMM CPEIHEro OOIIEro
oOpa3oBaHMsl (JIMYHOCTHBIM, METAllpeIMETHBIM U TMpeaMeTHbIM). HayuHo-meToaumueckoi OCHOBOW [UIsl pa3pabOTKH
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CpPeaHEro o0mero oOpa3oBaHUS SIBISETCS CHCTEMHO-IESTEIBHOCTHBIN
HOJIXO/.

B CcOOTBETCTBUM € CHCTEMHO-AESITEIbHOCTHBIM IIOJXOJIOM B CTPYKTYp€ JHUYHOCTHBIX pE3YyJbTaTOB OCBOEHUS
npeaMeTa « XMMUsD» Ha ypOBHE CpeHETo 001Iero 00pa3oBaHus BBIJEICHBI CIEAYIONIUE COCTABIISIONINE:

OCO3HAaHWE OOYYAIOIUMUCS POCCHUICKOM TpakJaHCKOWM HASHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOONPEIECIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBJICHHOE PA3BUTUE BHYTPEHHUX YOECXKIEHUN TUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX
Tpaauiuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMUXCS PYKOBOJICTBOBATHCS B CBOEH JAEATETHHOCTH IIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMM, IPUCYIIMMHU LEIOCTHON CUCTEME XUMUUYECKOTO 00pa30BaHUS;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIOCOOHOCTU CTaBUTh LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMeTa «XHUMHs» JOCTHUTAIOTCS B €IMHCTBE Y4EOHOW M BOCIHTATEIHHOU
JIESITEIIBHOCTH B COOTBETCTBUU C TYMaHHUCTHYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMHU U
ujearaMu POCCHICKOTO TPaKTAHCKOTO OOIECTBa, MPUHATHIMH B OOIIECTBE HOpPMaMW M TpaBUJIAMH TOBEACHHUS,
CHOCOOCTBYIOUIMMHU MPOIIECCaM CaMOIIO3HAHNSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YYarOIINXCS.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MpPEAMETa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH ONBITA [MO3HABATEIBHON U
MPAKTHUECKOHN AEATEeIHLHOCTH O0YUaIONIUXCS M0 peaTn3aliy MPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YUYaAIOLUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHUSI K 3aKOHY U MPAaBONOPSIKY;



IPEJCTaBICHNS O COLMAIBHBIX HOPMax M MPaBUIJIaX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHBE;

TOTOBHOCTUM K COBMECTHOM TBOPUYECKOM NEATEIBHOCTH IPHU CO3/aHUU YYEOHBIX MPOEKTOB, PEUICHUM Y4YEOHBIX M
[I03HABATEJIbHBIX 33]1a4, BHIIOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI APYTUX MPHU aHAJIN3€ Pa3TuYHbIX
BUJIOB y4EOHOM 1€ATENbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOT'O OTHOIIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTE€UYECTBEHHON XUMUMY;

YBaXKEHUS K MPOLECCY TBOPUYECTBA B O0JIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS] XUMHH, OCO3HAHUS TOTO, YTO
JNOCTH)KEHHMSI HAyKd €CThb pe3yibTaT JUIMTENIbHBIX HAONIOACHUM, KpPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca W II03HABaTEIbHBIX MOTHMBOB B MOJYYEHUM U TMOCIEAYIOLIEM aHaiu3e WHGPOpMaluu O IEPeIOBBIX
JOCTHXKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHbIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE U MTOCTYIIKM CBOMX TOBAPUUIEH C NO3ULMI HPAaBCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOILUEHHS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 370POBbIO;

COOJII0/IeHUsT TIpaBUJI O€30MacHOro OOpalieHusi C BEUIECTBaMU B OBITY, MOBCEIHEBHOW MW3HM U B TPYJIOBOM
NeSTEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU TMpPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTMBHOTO O€30MaCHOTO TMOBEACHUS B CHUTYaLMSIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOAEH;

OCO3HAHUS MOCEACTBUNA U HEMPUSATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMS:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JEATETbHOCTH, OOIIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKU HA aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUYECKHUX 3aJlay COLIMAJIbHON HANpaBJIIEHHOCTH (B paMKaX CBOEIrO
KJIacca, IIKOJIbl);

UHTEpeca K MPaKTHYECKOMY H3YYECHHIO Mpodeccuid pa3nuyHOrO0 poja, B TOM YHUCIE€ HA OCHOBE MPUMEHEHHS
MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBHIYyaJIbHOW TpaeKTOpUH o0Opa3oBaHus, Oyaymield mnpodeccuu Hu
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 1€JIECO00PA3HOr0 OTHOLIEHUSI K IPUPOJIE, KaK UICTOYHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMIIE;

NOHUMAaHUs II100aTbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOLIECCOB Ha COCTOSIHUE
IIPUPOIHON U COUUAIIBHOW CPEIbI;

OCO3HaHUS HEOOXOJIMMOCTH MCIIONb30BAaHMS JOCTH)KEHUH XUMHUHM JJi pEHIeHHs BOINPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

AKTUBHOT'O HEINPUATUS JEWCTBUM, MPUHOCAIIMX BpPEJ OKPYKAKOLIEH NPUPOJHON Cpelne, YMEHUs IMPOTrHO3UPOBATH
HEOJIaronpusITHbIE HKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX AEHCTBUN U MPEIOTBPAILATh UX;

HaJIM4YMs Pa3BUTOTO SKOJOTUYECKOTO MBILUICHUS, IKOJIOTMYECKON KYJNbTYpPBhI, OMbITa JEATEIbHOCTH 3KOJIOTMYECKOM
HaIIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJILHOM, KOMMYHMKAaTHBHOW W COLMAIIBHOM NPAKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTHBHO MPOTHUBOCTOATH UJICOJIOTHH XeMOohoOuH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOU
MPaKTUKH,

NOHMMAaHUA CHEIU(PUKA XMMUU KaK HAyKH, OCO3HaHMA €€ poJii B (POPMUPOBAHUHU PALUMOHATBLHOTO HAYYHOTO
MBIIUICHUSI, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAloUIeM MHUpe KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEN U pElIeHUH MPOOJIeM COXPaHEHHUs MPUPOTHOTO PABHOBECHS;



yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JJISI COBPEMEHHOM IMBWJIM3AMK: B €€ TI'yMaHHCTHYECKOMH
HAIPAaBICHHOCTH W Ba)KHOH POJIM B CO3JaHMHM HOBOWM 0a3bl MaT€PHAIbHON KYJIBTYpBI, PEIICHUH TI00aIbHBIX MPOOJIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHUYCCKOM, IMHUINEBOM M SKOJOTHYECKOH Oe30MacHOCTH, B
pPa3BUTHUU MEIUIMHBI, 00CCIICUCHHH YCIIOBUH YCIEIIHOTO TPyJa W IKOJOTHICCKH KOM(POPTHOW KHM3HU KaXKJIOTO HJIcHA
00111eCTBa;

CCTECTBEHHO-HAYYHOH TI'DAMOTHOCTH: IOHHMMAHHUsS CYIIHOCTH METOAOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTCCTBCHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydyaeMble 3HAHUS I aHaIW3a M OOBSICHCHHMS SIBJICHHH OKPYIKAIOIIEro MUpa H
NPOUCXOAAIINX B HEM HM3MCHCHH, YMEHHUS JejaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB M
UMEIOIIUXCS JAHHBIX C IS0 MMOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO UCIOIb30BaTh XUMUYCCKUE 3HAHUS JIUIS PEIICHHS MPOOJIEM B PealIbHBIX KH3HCHHBIX
CUTYaIIHsIX;

MHTEpeca K O3HAHUIO U UCCIICA0BATEIIbCKOM JICATCIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHIO U CaMOOOPAa30BAHMIO, K AKTUBHOMY ITOJTYYCHHIO HOBBIX
3HAHUU TI0 XMMHH B COOTBETCTBUH C )KU3HCHHBIMH IMMOTPEOHOCTSIMHU;

WHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodheccnoHanbHOU NesATeIbHOCTH.
METANIPEJMETHBIE PE3YJIBTATbDI

MeTtanpeaMeTHbIC PEe3yJIbTaThl OCBOCHHS YICOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEr0 OOIIero o0pa3oBaHuUs
BKJTFOYAFOT:

3HaYUMbIe IS (POPMHPOBAHHS MHPOBO33PEHHUS OOYYAIOMIMXCS MEKAUCIMILIHHAPHBIE —(MEXIPEIMETHBIC)
OOIIIEHAyYHbIE TIOHSTHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHpAa W CHENU(HUKYy METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECCTBO, DHEPTHUs, SBJIEHHUE, MPOIECC, CUCTEMa, HAYIHBIA (HaKT,
TIPUHITUII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIICIOBAHNE, HAOMIOACHUE, U3MEPCHHE, SKCTICPUMEHT U JPYTHE);

yYHUBEpCaIbHBbIC yueOHBbIC IeHCTBUSA (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), OO0ECIECUMBAIOIINC
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIBHON KOMITETEHIIUHA 00YJarONuXCs;

CIIOCOOHOCTh OOYYaIOIMIUXCS HCIOJIH30BAaTh OCBOCHHBIC MEXIUCITUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCaIbHbIC y4eOHbIC ICHCTBUS B TT03HABATEIILHON M COIMAIILHOM MPaKTHKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE YHHBEPCAJbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMU,
KOMMYHHMKATUBHBIMU U PETYJISITUBHBIMU JI€MICTBUSIMU.

OBJiaeHne YHUBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe AeCTBUS:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaTM3UPOBATH IPOOIEMY, BCECTOPOHHE € paccMaTpUBaTh;

ONpEACsATh 1ENU JACSATEIbHOCTH, 3aJaBas MHapaMeTpbl M KPUTEPUHM HUX JOCTHXKEHHUS, COOTHOCHUTH PE3YyJIbTaThl
JEATEIIBHOCTH C MOCTABICHHBIMU LETISIMH;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUSI — BBIACIATh XapaKTEpPHbIE NPU3HAKU
MOHATUM U YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOIIME MOHATHSA JJIsi OOBSICHEHUS OTIEIbHBIX
(aKTOB U ABJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIUU BEIIECTB U XUMHUYECKUX PEAKIINIA;

YCTaHABJIMBATh PUYNHHO-CIIEICTBEHHBIEC CBS3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JCIYKTHUBHbBIC, MO AHAJIOTHH), BBISBISTH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUEHUS;

MPUMEHSTH B MPOIECCe TO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEoOpa30BhIBATh
MOJICJIbHBIE TIPEACTABICHUS — XUMHYECKUN 3HAK (CMMBOJ) DJIEMEHTA, XUMHUYecKass (opMmysa, YpaBHEHHE XHUMHYECKOM
peakiuu — TPU PEHICHUH Y4YEOHBIX ITO3HABATENIBHBIX M TPAKTUYECKUX 3a/lad, NMPUMEHSITh Ha3BaHHBIC MOJICTbHBIC
MPECTaBIICHUS IS BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM;

dbopMmynaupoBaTh 1AM U 3a7a4d  WCCIEAOBAHMS, HCIOJb30BAaTh TIOCTABJICHHBIE M  CAMOCTOSITEIIBHO
chopMyJIMpPOBaHHBIE BOMPOCKHI B KAUECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE
MPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

BJIQJICTh HABbIKAMM  CaMOCTOSITEJILHOTO  TUIAHUPOBAHUS U MPOBEACHUS  YUYCHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHUS HAOMIOaTh 3a XOJOM TMPOIECcCa, CaMOCTOSATEIHLHO TPOTHO3UPOBATH €r0 pPEe3yJbTar,
dbopmynaupoBaTh O0O0OIEHUS U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTATOB WCCIEAOBAHMS, COCTaBISATH
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;



npuoOpeTaTh ONBIT YYEHUUYECKOW HCCIEeOBATEILCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJIOB PELICHUs MPaKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IMYHBIX METOJOB
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HHGMOpManuu (Hay4HO-NONYJISIpHAs JIUTEpaTypa XHWMHYECKOIO
coJlep>KaHMsi, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHAMM3MpOBaTh MHGOPMAIMIO PA3JIMYHBIX BHUJIOB U (HOpM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

dbopMyIHpPOBATH 3aIIPOCHl U MPUMEHSATh Pa3IMYHbIE METObI IIPU MOUCKE U 0TOOpe MH(MOPMALIMK, HEOOXOUMON 1JIs
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPEIEIEHHOTO TUIA;

NpUOOpPETaTh OMBIT HMCMHOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH W Pa3JIMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANIbHYIO (DopMmy mpeacTaBieHuss uHbopMaluu (cxeMbl, rpaduku, JUarpaMmbl,
TaOJHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KA4ECTBE CPEICTBA NpH paboOTe C XUMUYECKOM HH(POpMALME: MPUMEHATH
MeXIpeaMeTHbIe (hU3nUecKre 1 MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJie¢ JMajora W/WIW TUCKYCCHUHU, BBICKA3bIBaTh HJIEH,
(bopMyIMpPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENBHO BBIITOJHEHHS MPEI0KEHHOMN 3a1a4H;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTaTOB IO3HABATEIbHOM JESATEIbHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO WU
COBMECTHO CO CBEPCTHHKAMHU IPU BBITOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAaKTUYECKON paboThl MO HCCIeTI0BAaHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alMi y4eOHOT0 NMpoeKTa U (OPMYIUPOBATH BBIBOJABI MO pe3yjIbTaTaM MPOBEAEHHBIX
UCCJIEIOBAHUM MMyTEM COTJIacOBaHUS MO3ULMI B X0J1e 00CY X ACHHUS 1 OOMEHA MHEHUSAMH.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU A€HCTBUSIMM:

CaMOCTOATEJBHO TUIAHUPOBATh U OCYILIECTBIISATH CBOKO MIO3HABATEIBHYIO AESATENBHOCTD, ONIPEAEsa €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MpEJIaraeMblii alrOpUTM JCHCTBUN TPHU BHITIOJIHEHUU



y4eOHBIX U HCCIEAOBATENIbCKUX 3aad, BbIOMpaTh Haubosiee dPPEKTUBHBIA CIOCOO UX pEUICHUS C YY4ETOM MOJTyUEHHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;
OCYHIECTBIISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATDBI
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[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0mias 1 HeopraHuuecKasi XUMUsD OTpaxaroT:

c()OPMHPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, POJIU
XUMHUM B TIO3HAHUU SBJICHUU MPUPOJABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€ (PYHKIIMOHAIHHOU
I'PaMOTHOCTH, HEOOXOIUMOM ISl pelIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJIHOM CPELE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArAIOIINE MOHATUS (XUMUYECKHUI 3JIEMEHT,
aToMm, H30Tom, S-, P-, O- SJICKTPOHHBIC OpPOWUTAIIM aTOMOB, MOH, MOJICKYJa, MOJIb, MOJIIPHBIH OO0BEM, BaJCHTHOCTH,
ANEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHHSI, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS, METAILTMYECKAs, BOJIOPOHAs),
KpUCTAJUTMYECKasl PEHIETKA, TUIbl XMUMHUYECKUX PEAKIUil, pacTBOP, JIEKTPOIUTHI, HEAIEKTPOJUTHI, INEKTPOIUTHUECKAS
JUCCOLIMAIUS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON PpEAKIUH, XUMHUYECKOE PABHOBECHE); TEOPUH U
3aKOHBI (TEOpUS IEKTPOIUTUYECKON NUCCOLMAIUK, Tepuoaudeckuit 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEILECTB, 3aKOH COXPAaHEHUS M MPEBPAILECHUS SHEPTUU NMPH XUMHUYECKUX PEAKLHUsX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN
A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIUE B OCHOBE MOHMMAHHS NMPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX
SBJIEHUH, (PAKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHMH M O€30MaCHOM HCIOJIb30BAaHUM BaKHEUIINX
HEOPraHUYECKUX BEILECTB B OBITY U MPAKTHUUECKOH AEATEIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEpHbIE NPU3HAKK TOHATHUHA, YCTaHABIMBAaTh WX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIME MOHSATHUS ITPU ONMUCAHUHA HEOPTaHUYECKHUX BEIIECTB U UX MPEBpALICHUI;

c()OPMUPOBAHHOCTh YMEHHUI HCIOIb30BaTh XWMHUYECKYIO0 CHMBOJHUKY JJsi COCTaBlieHUS (GOpMyNl BELIECTB H
ypaBHEHUN XUMHUYECKHX peakiui, cucremarndeckyro HoMmeHkinarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIACIHHBIX



HEOPTaHWYECKUX BEIIECTB (yrapHbIM ra3, yrJeKHCIbIM ra3, aMMHak, raméHas M3BECTh, HErami€Has WU3BECThb, ITUThEBas
coJla, TUPUT U JPYTHeE);

chOpPMHPOBAHHOCTh YMEHHM ONpEeNeNsiTh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX OJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, BUJ XHUMHYECKON CBA3M (KOBaJEHTHAs, MOHHAS, METAJNINYECKasl, BOJOPOJHAs) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOW PEHmETKM KOHKPETHOIO BellecTBa (aTOMHas, MOJEKYJSIpHAs, HOHHAasd,
MeTajuInYecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPTraHMYECKUX COCTUHEHUM;

chOpMHPOBAHHOCTh YMEHUN YCTAaHABJIMBATh MPUHAJICKHOCTh HEOPTaHMYECKHX BEHIECTB IO HMX COCTaBy K
ONpeAeNEHHOMY KJIacCy/TpylIe COeAUHEHUN (IpOoCThle BEIIECTBA — METAUIbl M HEMETaUulbl, OKCH[bl, OCHOBAHMSI,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN PACKpPBIBATh CMBICI mepuoandeckoro 3akoHa JI. . MeHneneeBa U J€MOHCTPUPOBAThH
€ro CUCTEMATU3HUPYIONTYI0, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO (DYHKITUY;

c(hOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XWMHUYECKHX DdJeMEHTOB 14
nepuoaoB Ileproanueckoli cucTeMbl XuUMHYeckux 3yeMeHToB JI. M. MeHaeneeBa, UCHONbB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OpPOUTAINY», «IHEPIeTHUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWMCTB XHMHYECKHX
JJIEMEHTOB M UX COEAUWHEHUM IO mepuojaM u rpynnam llepuoamyeckon cucrtembl Xxumuuyeckux sneMeHTtoB /I, .
Menpaeneena;

chOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA HEOPTraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKAATh CYIIECTBOBAHUE T'E€HETHUYECKOM CBSI3M MEKIYy HEOPraHUYECKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIIACCU(PUITUPOBATH XUMHUUECKHE PEAKIIUHU 110 PA3TUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BEMIECTB, TETUIOBOMY 3(PGEKTy peakinu, W3MEHEHUIO CTETICHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaanu3aTropa);

c(hOpPMUPOBAHHOCTh YMEHUM COCTABIATh YPABHEHHS pEAKIUNA pPa3IUYHBIX THUIIOB, TOJIHBIE W COKpAIIEHHBIC
YpaBHEHUS PeaKlMii MIOHHOTO 0OMEHa, YUUTHIBAs YCIOBUSI, PU KOTOPHIX 3TH PEAKIIUU UYT 10 KOHIIA;

chOpPMHPOBAHHOCTh YMEHUW TPOBOJAWTH PEAKIMU, TMOATBEPKIAIONMINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
HEOPraHUYECKUX BEUIECTB, PACMNO3HABaTh OMNBITHBIM NYTEM HMOHBI, NPHUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHH PaCKphIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUNA TOCPEICTBOM
COCTaBJICHHSI SJICKTPOHHOTO OaaHca ATHX PEaKIIHiA;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBHCHMOCTh CKOPOCTH XMMHYECKOH pPEaKIHH OT Pa3IMYHBIX (HDaKTOPOB;
XapaKTeP CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHeEIIHETro Bo3aeicTus (mpunnui Jle [IlaTense);

c(hOpPMHPOBAHHOCTh YMCHHM XapaKTEPH30BaTh XUMHUYECKHE TMPOIECCHI, JICKANIUE B OCHOBE IMPOMBIIUICHHOTO
MIOJTyYEHHUs] CEPHOM KUCIIOTHI, aMMHUaKa, a Takke c(hOPMHUPOBAHHOCTh MPECTABICHUN 00 OOIIMX HAYyYHBIX NMPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIUMCICHHUS C HCIIOJNB30BAHUEM MOHITHS «MaccoBas JOJs BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIICHHWHA Ta30B MPU XUMUYCCKUX PEAKITUIX, MAaCChI BEIMIECTBA WIIH 00bEMaA Ta30B TI0 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, TEIIIOBOTO A (eKTa peakiiui Ha
OCHOBE 3aKOHOB COXPaHEHHSI MACChI BEIIECTB, MPEBPAIIEHUSI U COXPAHEHUS YHEPTUU;

chOpMHPOBAHHOCTh YMEHUW COONIOJATh TMpaBUjIa IMOJB30BAHUA XMMHYECKOM TIOCYIO0M U JabopaTOPHBIM
o0OpyZOoBaHUEM, a TAaKXKE MpaBuUja OOpaIeHUS C BEMIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMHU IO BBIMTOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBHITIOJHATh XUMHUYECKUN DKCHEPUMEHT (pas3joKeHHe MepOoKCHa
BOZIOPO/Ia B TPHUCYTCTBHHM KaTand3aTopa, OIpPEAENICHHE Cpelbl pPacTBOPOB BEIIECTB C TOMOIIBI0 YHUBEPCAIHHOTO
WHIUKATOpa, BIIMSHUE PaA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaklMH, PEaKIMd HOHHOTO OOMeHa,
KaueCTBEHHBIC PEAKITMU Ha CyJb(]ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE dKCIICPUMEHTATBHBIX
3ama4d o teMaMm «MeTamiey 1 «HeMeramib»y) B COOTBETCTBUU € TIpaBUJIaMU TEXHHKH O€30TAaCHOCTH IMPH OOpaIICHHUH C
BEII[ECTBAMHU U JJAOOPATOPHBIM 000PYI0BAHUEM, MPEACTABIATh PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3aIncu
ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPHUTHUYCCKH aHAJIM3UPOBATh XUMHUYCCKYI0 HH(POPMAIHMIO, TOJYYaecMyH W3 Pa3HbIX
HUCTOYHHUKOB (CPEJCTBA MACCOBOM KOMMYHHKAIIUU, VIHTEPHET U IPYTHX );

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOJIATh MpaBUjia AKOJOTUUECKHU 11€J1eCO00pa3HOTo MOBEACHUS B OBITY U TPYAOBOM
NESATETLHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBbS U OKPYKAIOIICH MNPUPOMHOW Cpeabl, OCO3HABATH OIMACHOCTh
BO3JICHCTBHSI HA )KMBBIE OPTaHU3MBI ONPEACIEHHBIX BEIIEeCTB, MOHUMas cMbIch rmokazatens [1/IK, moscHsaTs Ha mpumepax
CTI0COOBI YMEHBIIICHHSI U TTPEIOTBPAIIIEHHS HX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEIOBEKa,



JUIsi OOy4YaloIIMXCSd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbSi: YMEHHE NPUMEHSITh 3HAaHUS OO0 OCHOBHBIX
JOCTYIHBIX METOJIaX NTO3HAHUS BEIIECTB U XUMUYECKHUX SBICHUM;

JUTSI CJIETIBIX M CIIA00BUIAIINX O0YUYaIOIIMXCA: YMEHHUE UCTIOIb30BaATh peibe()HO-TOUeUHYI0 cucTeMy 0003HaueHui J1.
Bbpaiing s 3anucu xumudeckux Gopmyi.
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IIepnoanueckas cucrema
3MMHUYECKUX dieMeHTOR JI.11.
Meupeneena

10

CrpoeHue BeniecTna.
XuMHUecKas CBsI3b, €€ BUIBI;
MeXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSA3U

https://foxford.ru/wiki/himiya/vidy-harakteristiki-

i-mehanizmy-obrazovaniya-himicheskoy-svyazi

11

12

13

14

15

Boaopoanas cBsizb u
MEKMOJIEKYIISIPHOE
B3aUMO/JIENCTBUE

BanentHoCTb.
DNEKTPOOTPULIATENBHOCTD.
CreneHp OKUCIIEHUS.
BemecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

CBsI3b 271€KTPOHHON
CTPYKTYPBI MOJIEKYJI C X
Te€OMETPUICCKUM
CTPOECHHEM.

IIpencrasnenue o
KOMIIJIEKCHBIX COCTUHECHUAX:
COCTaB M HOMEHKJIATYypa

BemectBa MONEKyYISIPHOTO U
HEMOJIEKYJIIPHOTIO CTPOCHUSL.
THUIBI KPUCTAININYECKHUX



https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi

pemieTok

16

[ToHsiTHE O THCTIEPCHBIX
cucremax. cTuHHBIE U
KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas m0J1s BEIlleCTBa B
pactBope

https://resh.edu.ru/subject/lesson/4939/conspect/1
51133/

17

18

HUctunueie

pactBopbl. Kpucramiorparsl.

CniocoObI BbIpasKEeHUS
KOHIIEHTPAIlUU PacTBOPOB

19

Pemenue 3anau c
WCIIOJIb30BAHUEM TOHATUS
"MaccoBas I0JIA
PacTBOPEHHOTO BellecTBa'",
MOJISIpHAsI KOHIIEHTPALIMS

20

21

22

KonTpomabHas pabora no
temam: "CTpoeHue aToma.
Ileproauueckuii 3aK0H U
[Tepuoauueckas cucrema
XUMHUYECKHX DJIEMEHTOB
JI.1. MenneneeBa

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHuH. ['eHeTnueckas
CBSI3b HEOPTraHUYECKUX
BC€IICCTB, paSHHqHLIX
KJ1acCOB

Knaccudukanus



https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/

23

24

25

XAMHYECKHUX PEaKIUi B
HEOPraHUYEeCKON 1
OPraHNYeCKON XUMHH. 3aKOH
COXpaHEHHUsI MacChl BEILIECTB;
3aKOH COXPaHEHUs 1
MpEeBpaIlCHHs SDHEPTUU TIPU
XUMHUYECKUX PEaKIUsIxX

Tennosie 3 PeKThI
XUMHYECKHX

peakiuii. TepMoXUMHUYECKHUE
YpaBHCHHS.

Brruucnenus mo
YPaBHEHUSAM XUMUUYECKHUX
peakuuii u
TEPMOXUMHYECKUM
YpaBHECHUSIM.

CkopocTb peakuu.
OOpaTtuMble peakInu.
XHUMHUYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/lesson/2437/main/

26

[IpakTuueckas padbora Ne 1.
«BnusHue paznuaHbIX
(bakTOpPOB Ha CKOPOCTH
XUMHUYECKON peaKLum»

27

OO6paTtumble U HEOOpATUMBIE
peakuuu. XuMHYECKOE
paBHOBecHe

28

DIIEKTPOTUTHIECKAs
nucconuanms. Iloasarue o
BOJIOPOJIHOM MOKa3aTese



https://resh.edu.ru/subject/lesson/2437/main/

(pH) pactBopa. Peakiiuu
MOHHOTO 0OMeHa. ['maponu3
OpraHUuYEeCKUuX U
HEOPTaHWIECKHMX BEIIECTB

29

Honnoe npoussenenue
BOoJ1b1. Botopoansiii (ph)
MOKa3aTesb pacTBoOpa.

https://foxford.ru/wiki/himiya/reaktsiya-sredy-
vodorodnyy-pokazatel-ph

30

31

32

33

34

I'maponus coneir.Peakuuu ,
IIPOTEKAIOIIME B PaCTBOPAX
AJIEKTPOJINTOB.

[TpakTrueckas padota Ne 2
o TeMe: "XumMuyeckue
peaKkIu B pacTBOpax
AJIEKTPOIUTOB"

OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. [Tonstre 00
AIIEKTPOJIN3€E PacIsIaBOB U
pacTBOPOB coJiel

MeToa IeKTPOHHOTO
OaaHca

3J'ICKTpOJ'IPI3 PacTBOPOB U
paciijiaBOB BCUICCTB

https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-
7170109/elektroliz-rasplavov-i-rastvorov-
7161829

35

Pemenue 3agau pa3nuuHbIxX
THUIIOB

36

Pemenne 3amau PA3JINIHBIX
THIIOB
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37

Cucremarusanus u
000011IeH1E IO TEMaM

38

39

40

41

42

43

KonTtponbHas pabora o
pazneny " Xumuueckue
peakuun"

AHanu3 KOHTPOJIbHOM
paboThI

Hemeramnel, ux monosxkeHue
B [leproanueckoit cucreme
XHUMHYECKHX dJIEMEHTOB JI.
H. Meupneneea n
O0COOEHHOCTH CTPOCHUS
aTOMOB

duznyecKue cBONWCTBa
HEMETAJUIOB. AJUIOTPONHS
HEMETAJIOB (Ha mpuMepe
KHCTIopoJia, cepsl, hocdopa
U yTIepoJa)

Bonopoa: nonyuenue,
buznyecKue 1 XUMUYECKHE
cBoiictBa.l ' mapusl
XuMHUYECKHE CBONCTBA

rajoreHoB, CEPbI U UX
COeIMHEHUN

https://foxford.ru/wiki/himiya/osobennosti-
stroeniya-nemetallov

44

I"anorenoBoopoibl. Baxxknen
e KUCTOPOACOIepIKAIINe
COE€IUHEHUS TAIOTEHOB.

45

[IpaxkTuueckas padora Ne 3.



https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov

«Pemenue
AKCIEPUMEHTAIbHBIX 3a]1a4
o teme "["anoreusr'»

46

Kucnopon: pusuueckue u
XUMHNYCCKHUEC
cBoiicrBa.O30H.IIpumenenue
KHCJIOPO/Ia U 030HA

47

48

OKCI/IIII)I N IPUOKCHUABI

Pemenue 3amau pa3INIHbIX
THUIIOB.

49

Cepa: Hax0XXJIeHHE B
pUpPO/IE, MOTydeHue,
bu3MYecKre U XUMHUIECCKHE
CBOMCTBaA

50

Kucnoponconepxaniue
COCIMHEHUS
cepbl.OCOOEHHOCTH CBOMCTB
CEPHOU KUCIIOTHI

https://foxford.ru/wiki/himiya/kislorodsoderzhasc
hie-Kkisloty-sery

51

[IpakTuueckas padoralNe

4 Pemenue
IKCIIEPUMEHTAIBHBIX 33124
no Teme"Cepa u eé
coeuHeHus"

52

53

XUMHYeCKHE CBOMCTBA
azoTa, pocodpa u ux
COeTMHEHNN
Kucnopoaconepxamue
COCAUHEHMS



https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery

a301a.0OCco0ECHHOCTH CBOMCTB
a30THOU KHCJIOTBHI.

54

Oxkcunst pocdopa,
docdopcoaepxkanire
kucnotel. Conmu dochopHoit
KHCJIOTHI.

55

[TpakTuueckas padora No
5.Pemenue
IKCIIEPUMEHTAIBHBIX 33124
o Teme: "A3ot u docdop u
UX coeanuHeHnsa"

56

57

XUMHUYECKUE CBOICTBA
YIJIEpOJa, U UX COCAUHEHHI
Oxkcup yrinepona ll,oxcua
yriepoza IV, yroneHas
KHCTIOTa U €€ CONU

https://skysmart.ru/articles/chemistry/khimiya-
ugleroda

58

Pemenue 3agau pa3nmyHbIX
THUIOB.

59

60

61

Kpemuuii: puznueckue u
XUMUYECKHE CBOMCTBA

Oxkcun kpemuus 1V,
KpeMHUEBast
KucnoTa,cuukarel. I [pumene
HUE KPEMHHS U €T0
COCTUHEHUN.

Pemenune 3amau PA3JINIHBIX
THIIOB.

62

[IpuMeHeHne Ba)KHEUIINX



https://skysmart.ru/articles/chemistry/khimiya-ugleroda
https://skysmart.ru/articles/chemistry/khimiya-ugleroda

HEMETAJJIOB U UX
COCIUHEHUN

63

O0o061IeHNE U
cucTeMaTu3aIys 3HaHuM 110
Teme «HemeTammsly.
Breraucnenus mo
YpaBHEHUSAM XUMHUYECKUX
peakuuii u
TEPMOXHUMHUYECKHUE PACUETHI

64

KonTtponpsHas pabora o
teme : "Hemeransr"

65

66

AHanu3 pe3ynbTaToB
KOHTPOJIbHOM paboThI ,
KOPPEKIIHSI OIIHOOK.

Mertaibl, UX MOJOKEHHUE B
Ilepuoauueckoit cucreme
XUMHYECKHX 3JIeMeHTOB /I,
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aToMoB. OO1ue gpusnyeckue
CBOMCTBA METAJUIOB

https://foxford.ru/wiki/himiya/osobennosti-
stroeniya-i-svoystv-metallov

67

OO6mue puznueckue
CBOMCTBA
MetaioB. [ I[pumenenue
METaJIJIOB B OBITY U B
TEXHHUKE

68

69

Cnnasel MetaioB.Kopposus
METAIJIOB.

Pewenue 3ana4u pa3nuyHbIxX



https://foxford.ru/wiki/himiya/osobennosti-stroeniya-i-svoystv-metallov
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THUIIOB.

70

71

72

73

74

75

CrnaBbl METAJLIOB.
DIEKTPOXUMUYECKUN PSiJ
HaIPsHKEHUN METaJlIOB

OO0m1as XxapakTepucTUKa
MeTauioB |A rpynib
[Tepuoanueckoit cucTemsl
XUMHYECKHX DIIEMEHTOB.

XHUMHYECKHE U (1)I/ISI/I‘IGCKI/IC
CBOMCTBa METAJNIOB ‘HaTpus
" KaJIus,IOJYUCHUC ,
MMPUMCHCHHC ITPOCTBIX
B€IICCTB U UX COCAMHCHUA

O6mas xapakrepuctuka 1A
rpynisl [leproanueckoi
CHUCTEMbI XUMHYECKHUX
aneMeHTOoB.Maruuii u
KaJIbIUW: TIOJTy4eHUE,
bu3nYecKue 1 XUMHYECKIE
CBOMCTBA, IPUMEHEHUE.
KécTkocTh BOJIBI U CITOCOOBI
€€ ycTpaHeHUs

AOMUHUN: TIOJIyYEeHHE,
buznyecKre 1 XUMUIECKHE
CBOMCTBA, IPUMEHEHHUE

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/shchelochnye-metally-i-ikh-
soedineniia-163806/re-52a7a081-215b-4448-
a459-c53794de4b8e

76

AmMdoTtepHble cBOHCTBa
OKCHJa U THJIPOKCH/IA
amomunus. I Ipumenenne

https://www.yaklass.ru/p/himija/9-klass/khimiia-
metallov-163805/aliuminii-i-eqo-soedineniia-
174793/re-a545¢c76b-8dc6-4c3f-a5c4-
edee048h9145
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77

Pewenue 3ana4u pa3nuyHbIxX
THUIIOB

78

[IpakTuyeckas pabora Ne
6.Pemenue
AKCIIEPUMEHTAIBHBIX 33124
1o teme: "MeTaisl
rJaBHBIX oArpynm"

79

OO61as xapakTepucTUKa
METAaJIIOB MTOOOYHBIX
noarpynn (b-

rpynm). Ilepuonnueckas
CUCTeMa XUMHYECKHX
3JIEMEHTOB.

80

duznyueckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €TI0
COCIMHEHUSA, UX
[IPUMEHEHUE.

81

Baxueiimme coe JuHESHUS
Maprasna.llepmanranar
KaJIis ¥ €r0 OKUCIINTCIILHBIC
CBOMCTBA.

82

@I/I?:I/I‘—IGCKI/IG U XUMHUYCCKHEC
CBOMCTBA JKee3a U eTo
coequnenus.Ilonyuenne n
MPUMEHEHHUE CIIJIAaBOB
JKeesa.

83

duznueckre 1 XUMUYECKUE
CBOMCTBA MEIU U €€
COCTUHEHMUS.




84

85

86

duznyeckre 1 XUMUUECKHE
CBOMCTBA IMHKA U €TI0
coenuuenus. 1x
npuMeHeHue. [ uapokoMILIIeK
CHI ITUHKA

[IpakTuyeckas padora Ne 7
.Pemenue
AKCTIICPUMEHTAIIbHBIX 3a71a4
o TeMme: "MeTtaisl
noOOYHBIX OArpymHH"

Pemenne 3ana4d pa3nuyHbIxX
THUIIOB

https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-tsinka-i-ego-soedineniy

87

88

89

O06o0061IEHNE U
CUCTEMATHU3ALUSA TEMBI
"Merasuter"

KonTponbnas pabota no
Teme'' MeTamie"

AHanus pe3ynbTaToB
KOHTPOJIBHOU

pabotbl. Koppekius onmook.

90

XUMHYECKHE CBOWCTBA
[IMHKA, Kejie3a U UX
COeIMHEHUN

https://resh.edu.ru/subject/lesson/3534/conspect/1
51265/

91

92

XUMHYECKHE CBOWCTBA
XpoMa, MeJIu U X
COeTMHEHNN

[IpaxkTuueckas padora Ne 8.
"Pemenue



https://foxford.ru/wiki/himiya/stroenie-i-svoystva-tsinka-i-ego-soedineniy
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https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/

AKCIIEPUMEHTAJIbHBIX 3a7a4
o teme «MeTaibl»"

93

94

95

96

KonTtponbHas pabora o
TeMaMm «MeTajuibl» U
«HemeTtamneny

Heoprannueckue u
OpraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHMYECKUE OCHOBAHUS

AmdoTtepHbie
HEOPraHUYECKUE U
OpPraHUYeCKUE COCTUHEHHUS.

I'eneTnyeckas cBs3b

HCOPraHNYCCKUX U
OpTraHU4YCCKUX BCIICCTB

97

98

99

I'enernmueckas cBsI3b
HEOPraHWYECKUX U
OPraHUYeCKHUX
BellecTB. BeimonHeHne
YIIPA)KHEHUH 110
OCYILIECTBJIIEHUIO
TeHETUYCCKOM CBS3H.

Poinb xumuu B o0OecrieueHHN
3KOJIOTHYECKOMH,
OHEPreTUYECKON U MULIEBOU
0€3011aCHOCTH, Pa3BUTUHU
MeTUIINHEI

[IpencraBnenus 06 oOmMUX
HAYYHBIX TPUHIIUATIAX

https://www.yaklass.ru/p/himija/11-

klass/khimiia-i-zhizn-7285128/printcipy-



https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412/re-c43147d9-62d5-4191-a6e3-56858a4f366a
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MPOMBIIUIEHHOTO MOTYy4YEHUS
Ba)KHEUIIINX BEIIECTB

khimicheskogo-proizvodstva-7279412/re-
c43147d9-62d5-4191-a6e3-56858a4f366a

Yenosek B MUpE BELIECTB U

100 1
MaTepUajoB
101 XuUMHS ¥ 30POBbE YEIIOBEKA 1
102 Metonabl mo3HaHus B 1
XUMHAN. XUMUS U )KU3HD
OBILIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus / I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., Akimonepnoe odmiectBo «M3aatenbetBo «IIpocBenienne

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA
COopHUK 337124, yIpaXKHEHU U TecTOB 1o XuMuu K yueonukam ['.E. Pynsutuca, ®@.I'. denpamana "Xumus .10 knacc",
"Xumus 11 knacc"

Xumust .EI'D u OI'D .9-11 xmaccbl. COOpHUK pacueTHBIX 3a1a4: o peaakiuend B.H. noponskuna, A.I'. bepexHoi

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






