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HOACHUTEJBHAA 3AIINCKA
[Iporpamma Mo XMMUM Ha YPOBHE CpeaHero odmero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3zoBaHuu B
Poccuiickoii ®enepanuu», TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS (eaepaabHOM
oOpa3zoBaTelbHON MporpamMmel  cpefaHero ooOmero ooOpazoBanus (DPOII COO),
npenacraBieHHbIXx B DenepanbHOM TrocyJapCcTBEHHOM O0pa30BaTEIbHOM CTaHIApTeE
COO, c¢ yuérom Konmenuuu mnpenogaBaHus y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBareibHbIX opranuzanusax Poccuiickoit denepanuu, peaanu3yrolux OCHOBHbIE
oOpa3oBarejbHblE TPOrPaMMbl, M OCHOBHBIX TOJIOKEeHUN «CTpaTeruu pa3BUTHUA
Bocnutanusi B Poccuiickoii ®@eneparuu Ha nepuoxd a0 2025 roga» (PacnopsikeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHMHH, K OMpEAeNieHHI0 o00Ien
CTparteruu oOy4eHHs, BOCIUTAHUSI U Pa3BUTHs OOYYAIOMIMXCA CPEJICTBAMU YYEOHOTO
npeamera «Xumus» gansa 10-11  xmaccoB Ha 0a30BOM  YpPOBHE COCTaBUIIU
koHnenryainbuple mojoxkeHuss OI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
CONlep)KaHMs, pE3yJbTaTOB o0O0yueHHs ¢ TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.
XuMHuueckoe o0Opa3oBaHHE, IMOJy4aeMO€ BBITYCKHUKAaMHU 00I11e00pa3oBaTebHON
OpraHu3alyy, SIBISETCS HEOThEMJIEMON 4YacThl0 UX 0O0pa3oBaHHOCTU. OHO CIYXKUT
3aBEpIIAIONIMM JTAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIMX IIETOCTHOM CHCTEeME XMMHYECKOro oOpa3oBaHMS.
DTHU IIEHHOCTH KaCarOTCs MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS
U O0mIe KyJIbTyphl YeJIOBEKa, a TaKXKe DKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBbIO M TpuUpOAHON cpene. Peanmmsyercs xumuueckoe o0Opa3oBaHue
oOy4Jaromuxcs Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHMs CpeACTBAMHU Y4YEOHOIO
npeaMera « XUMHs», COAEpKaHue U MOCTPOCHHE KOTOPOro OMpEeEeieHbl B IPOrpaMMe
M0 XUMUU € YUETOM CTeM(PUKA HAYKU XUMUH, € 3HAUCHUS B TIO3HAHUU MPUPOJIBI U B
MaTepUAIbHOW JKU3HHM OOIIECTBA, a TakKe C y4ETOM OOIMX IeJedl W TPHUHIUIIOB,
XapaKTepU3YyIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEeIHEro o0IIero o0pa3oBaHMUs
B Pocculickoii @enepanuu.
XuMusi Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIpaeT oco0ylo pojib B
COBPEMEHHOW ITMBUJIM3AlUU, B CO3/IaHUM HOBOM 0a3bl MaTepuaibHOU KylbTyphl. OHa
BHOCUT CBOM BKJaJ B (POpMUpOBaHHE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHME LEJOCTHOIO TPENCTABICHU OO0 OKpYXalolleM MHpe KaK O €IUHCTBE
IPUPOABI W HYEJIOBEKAa, KOTOpoe (GOpMHUPYETCS B XUMHUU HAa OCHOBE ITOHUMAHHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUSA B3aWMOCBSI3HM MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTAMH MPUMEHEHHUS.
TecHO B3auUMOJEUCTBYST € JPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHSI CTajia
HEOTHEMJIEMOM YacCThI0 MHUPOBOM KYJIbTYphbl, HEOOXOAMMBIM YCIOBHEM YCHEHTHOTO



Tpyla ¥ SKU3HM Kaxaoro wieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3uaTellbHasl, KaKk HayKa BBICOKMX TE€XHOJIOTHI HaIlpaBjieHa Ha pelleHHe TI00aabHbIX
npoOjieM YCTOMYMBOTO pa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTBeTcTBUM ¢ OOmMMMH MENSIMH W TMPUHIUIIAMH CPETHEro 00Iero oOpa3oBaHUs
comepkanue mnpeamera «Xumus» (10-11 kiaccel, 0a30BbId YpPOBEHb H3yUECHHUS)
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIIuXcs,
HEOOXOJMMYI0 MM JUIsl BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEITHOTO
BKJIFOUEHHMSI B )KM3Hb COIIMYMa, MPOAOHKEHHUS 00pa30BaHus B PA3TUYHBIX 00JIaCTAX, HE
CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisIIOIMMH TIpeIMeTa «XUMUS» SIBISIOTCS 0a30Bble Kypchl — «OpraHnudeckas
xuMusi» U «O011as 1 HeopraHuyeckass XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs
KOTOPBIX SIBJISIFOTCSL OCHOBBI 0a30BOMl HayKH: CHCTEMa 3HAHUW MO HEOPraHMYeCKOMH
XUMUU (C BKJIIOYEHHWEM 3HAaHUW U3 OOIIe XUMUU) W OPraHUYEeCKOM XHUMHH.
dopMUpoBaHUE [aHHOM CHUCTEMBbl 3HAHMM MpU U3YYEHUH MpeaMera oO0ecreyuBaeT
BO3MOXHOCTb PACCMOTPEHUS BCEr0 MHOrooOpas3usi BEUIECTB Ha OCHOBE OOIIMX
MOHATUH, 3aKOHOB Y TEOPUU XUMUMU.

CrpykTypa coxaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4veckas XuMus» copMupoBaHa B TMporpaMme IO XHMHM Ha OCHOBE
CUCTEMHOI'0 MOJX0/1a K M3YUEHHIO y4eOHOTro Marepuana U 00yclOBI€HAa UCTOPUUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHUI Ha OMPEEIEHHBIX TEOPETHUECKUX YPOBHAX. TaK, B
Kypce OpraHMYeCKONl XHMHHU BEUIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCUYECKOU
TEOPUH CTPOCHUSA OPraHMYECKUX COCAMHEHUH, & TAKKE HAa YPOBHE CTEPEOXUMHUUYECKUX
U DJIEKTPOHHBIX MPEACTABICHUNU O CTpoeHUHU BeilecTB. CBeleHUs 00 U3yyaeMbIX B
Kypce BEIIECTBaX JA0TCS B Pa3BUTUHU — OT YIJIEBOJIOPOJIOB J0 CIOKHBIX OMOJIOTUYECKU
aKTHBHBIX COEQUWHEHHI. B Kypce OpraHnyeckol XHWMHHM TOJYy4aloT pa3BUTHUE
chopMUpPOBaHHBIE HAa YpPOBHE OCHOBHOI'O o0OIEero oOpa30oBaHUsI TEpPBOHAYATILHBIE
MPEACTABICHUSI O XUMHUYECKOW CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHs B mpeaMere «XUMHUs» 0a30BOr0 YPOBHSI pacCMaTpUBAETCS
M3YUYEHHBI HAa YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsl TEOPETHUUYECKUNM MaTepuasl U
(haKTOJIOTHYECKHE CBEJICHUS O BEUIECTBAX U XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHuyeckas XUMHUS» OO0ydYaloImUMCS TPEJOCTABISICTCS
BO3MOXXHOCTh OCO3HAaTh 3HAUEHHE MEPUOJAMUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U
METOJIOJIOTHYECKUX TO3UIMNA, TIy0)Ke TMOHSITh HCTOPUYECKOe HM3MEHEHHE (YHKIUN
ATOTO 3aKOHA — OT 0000IIaloIIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIEH.

Ennnas cucreMa 3HaHUM O BaXXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX
U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
MpoTEeKaHusl JomnoiHsAeTcss B Kypcax 10 m 11 kmaccoB sneMeHTaMH COAEpKaHMS,



UMEIOIIUMU  KYJbTYPOJIOTMYECKH U MPUKIAJHOW  XapakTtep. OTU  3HAHUSA
CIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSI3U XUMHH C IPYTUMH HAyKaMU, paCKpbIBAIOT €€
poJib B TIO3HABATEIBHONW M MPAKTUUYECKON MESTEIBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO M
JUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIHUBATH
HH(pOpMAILINIO U PUMEHSTH €€ JJIs TTONMOJHEHUS 3HAHUH, PElIeHUs] UHTEIIEKTYJIbHBIX
U SKCIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a4ad. B 1enoM conepkaHue y4eOHOro
npeaMera «XuMUs» JaHHOTO YPOBHSI M3YYEHUS OPUEHTHUPOBAHO HA (OPMHUPOBAHUE Y
OOy4YaromMXcs MHUPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUS (GUIOCODCKUX UACH,
TaKuX KakK: MaTepHaJbHOE €IUHCTBO HEOPraHWYECKOr0 M OPTraHUYeCKOro MHpa,
O0OyCJIOBIEGHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOEHUEM, IT03HABAEMOCTb
MPUPOJIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEILICHHS POTUBOPEUUN MEXKAY HOBBIMU
dbakTaMl U TEOPETUYECKUMH TMPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU
HKOJIOTMUECKUX TPoOJeM, a Takke ImpoljieM cOepexeHUsl YHEPreTUUeCKUX PecypcoB,
CBIPbsI, CO3JJaHUsI HOBBIX TEXHOJIOTUH U MaTEepUaJIOB.

B mnnane pemeHus 3amad BOCIUTAHUS, PA3BUTHUS M COLMATU3ANNH OOYYarOIIMXCS
NPUHATBIE MPOTrpaMMOM MO XUMHHM TMOAXOABl K OMNPENEICHUIO COAEpKaHUS WU
MOCTPOCHUS TIpeAMeTa MpeaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX
NelcTBUM, uMerIMX 0a30BO€ 3HAUYEHUE JMJIsI PAa3IUYHBIX BHUJAOB JIESITEIBHOCTH:
penieHusi mpooiieM, MOUCKa, aHaiau3a U 00paboTKu MHGOPMAINH, HEOOXOIUMBIX IS
OpUOOpPETeHUsT  OMbITa MPAKTHUYECKOW W HCCIENOBATEIbCKON  JIEATEITBbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MO3HAHWU XUMHUH.

B mpaktuke mpenojaBaHus XMMUM KaKk Ha YPOBHE OCHOBHOTO oOwIero oOpa3oBaHMS,
TaK ¥ Ha YPOBHE CPEIIHEro O0IIero oOpa3oBaHuUs, MPU OMPEIEICHUHN COJIEPKATeIbHON
XapaKTepUCTUKU LeNied M3ydeHHsl TpeJMeTa HaIpaBJICHUEM IEPBOCTEIIEHHON
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTU COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTUYECKON JCATEILHOCTH YEIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIWYECKON TOUYKHU 3PEHUS] TaKOU
MOJIXO0/1 K OINPEACIICHUIO 1IeJIel U3YUYEHUs TPEeIMETA SIBJISIETCS BIIOJIHE ONPABJIAHHBIM.
CornacHo TaHHOM TOYKE 3pEHUS TJIaBHBIMH IEISIMUA U3YyUCHHS MpeaMeTa « XUMUsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sABISIFOTCS:

. dhopMUpOBaHHE CHCTEMbl XMMHUYCCKHX 3HAHMM KaK BaKHEHINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOM JI€XKaT KIFOUEBbIE TMOHSATHUSA,
byHIaMeHTAIbHBIE 3aKOHBl U TEOPUU XUMHUM, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M
MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

e  (¢opMHpOBAaHHME W pPA3BUTHE MPEJCTABICHUI O HAay4YHBIX METOJaX IO3HAHUS
BEIIECTB W XUMHUUYECKUX pEaKIUi, HEOOXOIUMBIX JJIsI NPUOOPETEHUs] YMEHUU



OPUEHTUPOBATHCS B MHPE BEIIECTB UM XUMHUYECKUX SIBJICHWH, WMEIOIHUX MECTO B
IPUPOJIE, B MPAKTUUYECKON U MOBCETHEBHOM KU3HU;

e  Ppa3BUTHE YMCHHH M CIIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAOJIOJCHHEM H
OOBSICHEHHEM XHUMHUYECKOTO JSKCIEPUMEHTa, COOMIOJCHHEM TMpaBui 0e30MacHOTo
oOpaleHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conepkarenbHas XapakTepUCTHKA [eel U 3a1a4 U3yUYeHus IpeIMeTa B
nporpaMMe 10 XUMHU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMH
MPUOPUTETAMHU B CHCTEME CpeaHero oomero oopasoBanus. CerofHs B MPETOIaBaHUH
XUMUU B OOINBIIEH CTEMEHW OTMAETCS MPEANOYTCHUE MPAKTUUECKOW KOMITOHEHTE
colepkaHusi ~ OOy4YeHHUs, OpPUEHTUPOBAHHOW  HAa  MOATOTOBKY  BBIITYCKHHKA
o0111e00pa30BaTeIbHOM  OpraHW3allMy, BJIAJCIONIET0O HE HAa0OpOM 3HAaHWH, a
(GYHKIIMOHATBHOM TPAMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHSIMH aKTHBHOTO
MOJIYYCHHS 3HAHUN W IPUMEHEHUS X B PEaTbHOM KU3HH ISl PEIICHUS TPAKTUYECKUX
3aj1ay.

B cBs3W ¢ 3THUM TIpU HM3yYCHHH TIpPeAMETa «XUMHUS» JIOMUHHUPYIOIICe 3HAYCHHE
MPUOOPETAIOT TaKKE LU U 3a]]a9H, KaK:

amantanus OOydJaromuxcsi K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MU,
dbopMHpOBaHKE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITCIIBHOMY MPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMCHCHHEM;

dbopmupoBaHre y OOYYarONIMXCsl KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETECHIIH),
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE ISl Pa3IMYHBIX BHUJIOB ACSTEIBHOCTU: PEIICHHUS
npoOjieM, TIOMCKa, aHaiu3a U o0paboTkM HUHpOpMaIUK, HEOOXOAUMBIX IS
MPUOOPETEHUS OMBITA JCSITEIBHOCTH, KOTOPasl 3aHMMAeT BaXHOE MECTO B TO3HAHUHU
XUMUHU, a TakXKe JUIsl OLIGHKU C TO3UIUN DKOJOTUYECKON O€30MacHOCTH XapaKTepa
BIIUSIHUS BEUIECTB M XMMHYECKUX IPOLIECCOB HA OPraHWU3M YeJIOBeKa W MPUPOJHYIO
cpeny;

pa3BUTHE  IIO3HABATCIBHBIX  HMHTEPECOB, HMHTCIUICKTYaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW O00yYaromuXxcs: CIMOCOOHOCTH CaMOCTOATENIBFHO TMPUOOpETaTh HOBBIC
3HaHMSI TI0O XMMHUU B COOTBETCTBHM C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJb30BaTh
COBpEMCHHBIC HMH(OpPMAIIMOHHBIC TEXHOJOTHMH IS TIOWCKa W aHajau3a y4eOHOW u
HAyYHO-TIOMYJIIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMSI;

dbopMHupoBaHWE W pa3BUTHE Yy OOYYAOMIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUSI, HAOJIIOJATEIBbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTHU, KOTOPBHIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, IPH IUTAHUPOBAHUM W TMPOBEACHUH XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE Y OOYyYaromuxcsi YOSKIEHHOCTH B TYMaHHUCTUYECKOW HAMPaBIEHHOCTH
XUMHUH, €€ BaXHOW pOJIM B PEUICHUU TIOOAIBHBIX MPOOJIeM paluOHAIBHOTO
MPUPOOIIOIL30BAHUS, IIOMOJIHCHUS DSHEPIeTHYECKUX PECypcoB M COXPAaHCHHS



IPUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpPEeKHOTO OTHOIIEHUS K
OpUpOJE UM CBOEMY 3JI0POBbIO, a TakKe TMPUOOPETEHUs ONbITa HWCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHWH JJI TPUHATHS TPAMOTHBIX PEIICHUH B CHTYallUsAX, CBSI3aHHBIX C
XUMUYCCKAMU SBIICHUSIMH.

B yuebnoM mnane cpemnero odiero o0pa3oBaHus MpeaMeT « XuMus» 0a30BOTO yPOBHS
BXOJIUT B COCTaB MpeAMETHON 00J1acTh «EcTeCTBEHHO-HAYYHbIE TPEIMETHD.
®denepanbHblii  0a3UCHBIM y4eOHBIM TUIaH I OOpa30BATENIbHBIX  YUPEKIICHUU
Poccuiickoit deneparnuu npeaycMaTpuBaeT 00sS3aTeIbHOC M3yUCHHUE XMMHUM Ha dTarle
cpennero obpazoBanus B 11 kmacce B oobeme 34 vaca ( 1 yac B Henento, 34 ydeOHBIX
HEeJIeIN ).

B cooTBeTcTBHMM CO MIKOJBHBIM TOJOBHIM IUTAHOM Ha HM3ydeHWEe Kypca Xumuu B 11
KJIACCE paclpenesieHo — 32 yaca

COJAEPKXAHUE OBYUYEHUA
11 KVIACC
OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernvyeckne 0CHOBbI XUMHUHU

Xumuueckuii sneMeHT. AToMm. Sapo aroma, u30TOMBL. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTuyeckue YpoBHHU, IMOAYpPOBHU. ATOMHBIE OpOWTaNM, S-, p-, d- SJIEMEHTHI.
Oco0eHHOCTH pacipe/ieieHUs JIEKTPOHOB MO OpOUTAJIIM B aTOMaxX 3JIEMEHTOB MEPBBIX
YeTHIPEX MEPUOI0B. DIIEKTPOHHAS KOH(DUTYpAIIHSI aTOMOB.

Ilepuonnueckuit 3axkoH W Ilepuommueckas cucremMa xumMudeckux siaemeHTos 1. .
MenpeneeBa. CBs3b NEpUOIMUECKOrO 3aKOHA U [leproandecKkoil CUCTEMBI XUMUYECKUX
anementoB JI. M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX U CJIOKHBIX BEUIECTB IO TPYyIIaM U MEepUojaM. 3HAYEHUE NEPUOANYECKOTO
3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BelmiecTBa. XUMHUYECKas CBsI3b. BUAbl XUMHUUYECKOW CBSI3M (KOBaJEHTHAs
HEeMoJIApHAss W TOJSpHAs, HWOHHAs, MeTaJUIM4eckas). MexaHu3Mbl 0Opa30BaHUS
KOBJICHTHOM XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas
CBsI3b. BaJl€HTHOCTB. DNEKTPOOTPUIATENBHOCTh. CTeneHb OKUCIEHUS. IOHBI: KaTHOHBI
Y aHUOHBI.

BemiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSIHCTBA COCTaBa
BellleCTBa. THUIIBI KPUCTAIUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUNA
KPUCTAJUIMYECKON PEIIETKHU.



[ToHsTue o gucnepcHeIX cucremMax. VMICThHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBas
JIOJISI BEUIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coeAuHeHuid. HoMeHknaTypa HeOpraHM4YeCKUX
BEIIECTB. ['€HeTHYeCKass CBsI3b HEOPraHWYECKHX BEIIECTB, MPHUHAICKANUX K
pa3IMYHBIM KJIaccaM.

Xumnueckas peakius. Knmaccudukanus XUMUYECKUX pEaKIMil B HEOPraHUYECKOW U
OpPraHMYeCKON XHWMHHU. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAaHECHUS U
MPEBPAILIECHUS SHEPTUU [P XUMUYECKUX PEAKIIUSX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pazNu4HbIX (PakTopoB. OOpaTUMbIE pEaKIIHH.
Xumuyeckoe paBHoBecue. DakTOphl, BIMSIOMIME HA COCTOSIHUE XHUMHYECKOIO
pasHoBecus. [Ipunuun Jle Hlarense.

Onexktponutnyeckas auccounanus. CuiabHble U cialble AMeKTpoauThl. Cpea BOJIHBIX
PacTBOPOB BEIIECTB: KUCIIAs, HEUTpaJIbHAasl, LIEJIOYHAS.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DOKCMEPUMEHTAIBHBIE METObI M3YyUYEHHUS BEIIECTB U MX MPEBPAIICHUN: JEMOHCTpAIUA
tabmun «llepuonnueckas cucrema xumuyeckux sieMmeHToB J[. WM. MenneneeBay,
U3yYEHUE MOJEJIe KPUCTAUIMYECKUX PpEemETOK, HaOMIoJAeHWe W OINHUCAaHUE
JEMOHCTPALIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3joKeHHE MEePOKCHIIa BOJOPOJa B
MPUCYTCTBUM KaTallU3aToOpa, OMNPEACIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOUIBIO
YHUBEPCAIBHOTO MHJUKATOpa, PEAKI[MU MOHHOTO OOMEHA), MPOBECHUE MPAKTUUECKOU
paboThl «Briusiare pa3nuyHbix (akTOPOB HA CKOPOCTh XUMHUYECKON PEaKIum.
Pacuérnble 3a1aun.

Pacu€Tel 10 ypaBHEHUSIM XHMHUYECKUX PEaKIUi, B TOM YHUCIEC TEPMOXUMUUYECKUE
pacu€Thl, pacU€ThI C UCIIOJIL30BAHUEM MTOHATHUS «MACCOBASI JOJISI BEIIECTBAY.
Heoprannuyeckas xumus

Hemeramnbl. Ilonoxenue HemeramioB B Ilepuonnueckoil cucTeME XHMHUYECKHX
anementoB JI. M. MenpgeneeBa M 0OCOOCHHOCTH CTpOEHUsI aToMOB. DuznueckKue
CBOMCTBa HEMETa/IOB. AJUIOTPONUST HEMETAJUIOB (Ha NIpUMEpPE KHUCIOpPOJa, CEpHI,
dbocdopa u yriaeponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJJIOB (rajJioreHoB, cephl, a3ora, (ocdopa,
yriiepoga M KPEeMHHs) U MX COCTUHEHHH (OKCHIOB, KUCIOPOJCOAEpKAIIUX KHUCIIOT,
BOJOPOJIHBIX COEIUHEHUN).

[IpumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEAMHECHUM.

Merannsl. Ilonoxenune metaiioB B Ilepuoandeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
1. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIOB.
OOwmue guznyeckue cBoiicTBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKHUM Pl
HanpsHKEHUU METAJLIIOB.

XWUMHUYECKHE CBOMCTBA Ba)XKHEHIIUX META/UIOB (HATPUM, KaJIMM, KaJbIlUWd, MarHui,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUIA.



Oo6mue criocoObl ofyueHust MetayioB. [I[puMeHeHrne MeTamioB B ObITY U TEXHHKE.
OKCIEpUMEHTAIIbHBIE METOJbl M3Yy4YEHHUS BEIIECTB M HX NPEBpALICHUN: H3YUYCHHE
KoJulekuuu  «MeTauibl M CIUIaBbl»,  OOpaslloB  HEMETAJJIOB,  pelIeHHue
AKCHEPUMEHTANIbHBIX 3a/lady, HAONMIOJCHUE U ONHUCAHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THUAPOKCHAA ATIOMHUHUS C PacTBOpaMu
KHUCIIOT U IeJ04Yel, KaYECTBEHHbIE PEeaKI[Mi Ha KATHOHBI METaJIOB).

PacuétHrble 3amaun.

Pacuétsl macchl BeniecTBa Wi 00bEMA ra30B MO MU3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce win o0BEMY OMHOTO W3 y4YaCTBYIOIIUX B PEAKIIMH BEIIECTB, PACYETHI MACCHI
(06BbEMa, KOJMMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMM, €CIM OJHO W3 BEIIECTB MMEET
MIPUMECH.

XuMus ¥ ’KU3Hb

Ponp xumuu B 00ECNEUYEHHUU DKOJOTHMYECKOM, DHEPreTUUECKOM U  MHUIIECBOM
0€30MacHOCTH, Pa3BUTUN MeAUIMHBL. [[oHATHE O HayYHBIX METO/IAaX MMO3HAHMS BEUIECTB
Y XUMHAYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIMUIAX POMBIIIJIEHHOIO MOJy4YeHUSs
BA)KHEUIIINX BELIECTB.

UenoBek B MUpE BEHIECTB M MaTEpHUaOB: Ba)KHEWIIWE CTPOUTEIIbHBIE MaTepHUallbl,
KOHCTPYKIIMOHHBIE ~MaTE€pUaIbl, KpPACKH, CTEKJIO, KEpaMUKa, MaTepuayibl IS
ANEKTPOHUKH, HAHOMAaTEPHUabl, OPraHUYECKUE U MUHEPAIbHBIE YI0OpEHMUS.

XUMHS U 3I0POBbE YEJIOBEKA: MpaBUiIa MCIOJIb30BAHUA JICKAPCTBEHHBIX IPENapaToB,
npaBuia 0€30MaCHOr0 MCIOJIb30BaHUS MPENapaToB ObBITOBOM XUMHUU B MOBCEIHEBHOMU
JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MeXIpeMETHBIX CBsI3€H NP U3YYEHUU OOIIEH U HEOPTaHUYECKOU XUMHH
B 11 Kiacce ocyiecTBisieTCs Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSITUW, SBIAIOIIMXCS CUCTEMHBIMU Ui OTHAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEeHHO-HAY4YHBbIC TOHSTHS: HAay4YHBIA (akKT, TUMOTE3a, 3aKOH, TEOpHS,
aHaIM3, CHUHTE3, KJIACCHU(pUKALMS, MEePUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, SABJICHUE.

@du3uKa: Marepus, SHEPrus, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZIMOaKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHHME BEIIeCTBa, (pU3MyYecKrue BEIMYUHBI U €AUHUIBI UX U3MEPEHUS,
CKOpOCTb.

buonorusi: kinetka, opraHusM, JKOcuUcTeMa, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

["eorpadusi: MuHepasbl, TOpHBIE TOPOJIbI, TTOJIE3HBIE HCKOMAEMbIE, TOTLTUBO, PECYPCHI.



TexHonorus: XUMHWYICCKasA IIPOMBINIJIICHHOCTD, MCTAJLIIYPIu-, IIPOU3BOJACTBO
CTPOUTCIIBHBIX MaTcpuaiosB, CEIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IMUIIcCBasi
IMPOMBINIJICHHOCTD, (bapMaHGBTI/I‘ICCKaSI IMPOMBINIJICHHOCTD, ITPONU3BOACTBO
KOCMCTHYCCKUX nperaaparos, IMpONU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpUuaIoB,
QJICKTPOHHAA IIPOMBIINIIICHHOCTh, HAHOTCXHOJIOT'HH.

IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 XMMHUNU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJibTaTaM OCBOCHHS OOyYarOITUMUCS
porpaMM CpeaHero oOmiero oOpa3oBaHusi (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHpIM).  HaydHo-MeToamueckoil OCHOBOW Uil  pa3pabOTKH  TJIAaHUPYEMBIX
PE3yIBTATOB OCBOCHMSI MIPOTPAMM CPEIHEro OOIIEro 0O0pa30BaHUs SABISETCS CUCTEMHO-
NESATeIbHOCTHBIN MOXO/I.

B cooTBeTCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJX0JIOM B CTPYKTYpE JIUYHOCTHBIX
PE3yIBTATOB OCBOCHHMSI TIPEIMETa « XUMHs» HAa YPOBHE CPEAHETO 00IIero o0pa3oBaHUs
BBIJICJIEHBI CIIEIYIOLINE COCTABIISIIOILINE:

OCO3HAHHUE O0YYAIOIIUMHUCS POCCUUCKON TPa)KTaHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEJILHOCTH ¥ CAMOOTPEICIICHHIO;

HaJM4yue MOTUBAIIMU K 00YUEHHUIO;

IIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH HAa OCHOBE KITFOYEBBIX
IIEHHOCTEW U UCTOPUUYECKUX TPaaulIni 0a30BON HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCSI B CBOEH JESTEILHOCTU
LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, MPUCYIIIUMU LETOCTHON CUCTEME XUMUUYECKOTO
oOpa3oBaHus;

HaJU4YUe TPABOCO3HAHUS DKOJOTUYECKOM KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh ICIH H
CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE PE3yIbTAaThl OCBOCHHUS MpeaMera «XUMHUsSD JOCTUTAIOTCS B E€IUHCTBE
y4eOHOM W BOCIMTATENHHON JEATEIBHOCTH B COOTBETCTBUUM C TYMAaHHUCTUYECKUMH,
COITMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HJi€aJlaMH POCCHUHUCKOTO
IPaXKJIaHCKOT0 OOIIECTBA, MPUHATHIMU B OOLIECTBE HOPMaMH U MPaBUJIAMU MOBEICHUS,
CIIOCOOCTBYIOIIUMHU  TIPOIIECCaM  CaMOTIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO
CTaHOBJICHUSI INYHOCTH 00YUaIOIIUXCSI.

JIngyHOCTHBIE PE3yIbTAThl OCBOCHUS MpPeaAMETa « XUMUS» OTPAXKaOT CPOPMUPOBAHHOCTH
OTMbITa TTO3HABATEIBLHON M MPAKTUYECKOU JCATEILHOCTH OOyYalOlUXCs MO peaau3aiuu
MPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHNS:



OCO3HaHMS O0YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U O0SA3aHHOCTEH, yBaKEHUS
K 3aKOHY U MPaBOMOPSJIKY;

IpeACTaBICHUS] O COLMAJIBHBIX HOPMax M MpaBUIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JESITENBHOCTH TIPU CO3JIaHUU yYEeOHBIX
IIPOEKTOB, PEIICHUH Y4YEeOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUU XUMHUYECKHUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY WU apryMEHTHI
JPYTUX MPU aHAIU3E PA3THUYHBIX BUIOB YUYEOHOH AEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUA:

IIEHHOCTHOT'O OTHOILIECHHS K UCTOPUYECKOMY U HAy4YHOMY HACJIEAHI0 OTE€UYECTBEHHOM
XUMUW;

YBaXXEHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUMEHEHHS
XUMHUHU, OCO3HAHHUS TOTO, 4YTO JOCTI)KEHHMS HAyKH €CTh pe3yjibTaT JIUTEIbHBIX
HAOJIIO/ICHUM, KPOTIOTIMBBIX SKCIIEPUMEHTAJIbHBIX MTOMCKOB, TOCTOSIHHOTO TPYyAa YUEHBIX
Y TIPAKTHUKOB;

WHTEpeca H II03HABATEIbHBIX MOTHBOB B TIOJYYCHHMH M TOCJIEAYIONIEM aHaJIn3e
uH(GOpPMAIIIH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XHUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyalliW, CBS3aHHBIE C XUMUYECKUMH SBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH,;

TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJIECHUE M IOCTYNKH CBOUX TOBAPUILEU C TMO3UIUI
HPaABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBHI 3TUX TTOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPbI 310POBbS:

MOHUMAaHMS ILIEHHOCTEM 3J0pOBOTO M 0O€30MacHOro o0pas3a >KU3HU, HEOOXOJAUMOCTH
OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TMCUXHUYECKOMY
3JI0pPOBBIO;

cOOJI0/IeHUsT MpaBUil 0€30MacHOro OOpalleHHs] C BEIIeCTBaMU B OBITY, MOBCEIHEBHON
KU3HH U B TPYJIOBOH ESATEIHHOCTH;

MOHMMAHUSl 1EHHOCTH TNPaBUJ WHIUMBHUAYaJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

OCO3HAHMS TOCJEICTBUM M HENMPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS aJIKOTOJIA,
HapKOTUKOB, KypeHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIHCKON NIeATeILHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTUX BUJIAX JESITEIbHOCTH;



YCTAaHOBKM HA AaKTUBHOE YyYacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad COLUAIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOETr0 Kjacca, IITKOJIbI);

MHTEpeca K MPaKTUUYECKOMY HU3YyUEHHIO TPOQecCruil pa3iuyHOTO pojia, B TOM YHUCJE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMHUH;

YBAXXCHUS K TPYY, JIEIOJIAM TPyJa U pe3yJibTaTaM TPYIOBOM JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYATbHON TPAaeKTOPUU OOpa3OBaHUs,
Oynymiedt mpodeccud W peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MNOTpeOHOCTEH
00I11eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

DKOJIOTMYECKH  I1€J€COO0pPa3HOr0  OTHONIEHWS K  MPUPOjAE, KaK  HCTOYHHUKY
CyLIECTBOBAHUS XKU3HU HA 3€MJIE;

IMOHMMAaHMS TJI00AJTBLHOI0 XapaKTepa dKOJIOTHYSCKUX IIPO0IeM, BIUSHUS SKOHOMHUYIECKUX
MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHOM CPEIbl;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTIDKCHUM XUMHUU JUIS  PEIICHUS
BOIPOCOB PALMOHAIBHOTO MPUPOIOIIOIB30BAHHS;

AKTUBHOTO HENPUATUSA JECHUCTBHUM, MPUHOCAIIMX BPEJ OKPYXKAIOIIEH MPUPOJIHON CpEeJeE,
YMEHUS MPOTHO3UPOBATH HeOIaronpusTHbIC 9KOJIOTUYCCKUE TIOCJICICTBUS
MPEANPUHUMAEMBIX JEUCTBUUA U TTPEIOTBPAILATH UX;

HAJIMYKS PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYpPhI, OMBITA
NESITEIbHOCTH 3KOJIOTUYECKOM HANpPaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHOW MPAaKTHUKE, CIIOCOOHOCTH U YMEHHS
AKTHUBHO IIPOTUBOCTOSITH UJEOJIOTUU XeMO(DOOuH;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(hOPMHUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHUMAHMS CHEeUU(PUKU XUMUU KaK HAyKd, OCO3HaHHMS €€ poin B (HOPMUPOBAHUU
pallMOHAILHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU 1IEJIOCTHOIO TPEACTaBICHUS 00
OKPYJ)KAIOIIEM MHUPE KaK O €IWHCTBE MPHUPOJBI U YEIOBEKA, B MO3HAHUU IPHUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPOOJIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;
yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM JIJII COBPEMEHHOW IMUBWIM3ALMHU: B €€
TYMaHUCTUYECKON HAMpaBICHHOCTH M Ba)XXHOW POJIM B CO3JaHUM HOBOM 0Oa3bl
MaTepUaIbHOM KYJIBTYPhI, PCIICHHH TJOOAIBHBIX IPOOJEM YCTOWYHUBOIO Pa3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, SJHEPreTUUECKOM, MUIIEBON M IKOJIOTHIECKON 0€30MaCHOCTH,
B Pa3BUTUU MEJUIIMHBI, 00CCIICYECHUU YCJIOBUHN YCHEIIHOTO TPyJa U DKOJIOTHYECKH
KOM(OPTHOM KU3HU KaXKIO0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IOHUMAaHMS CYIIHOCTH METOJOB TO3HAaHHS,
UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble
3HaHUS JJISI aHalM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO0 MUpa U MPOUCXOJAIINX B



HEM W3MEHEHWH, YMEHHs JelaTh OOOCHOBAaHHBIC 3aKIIOUCHHS HAa OCHOBE HAyYHBIX
(aKkTOB M UMEIOIIUXCS JAHHBIX C IEJIbIO TTOTYYEeHUS IOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XHMHYECKUE 3HAHUSA I pelIeHUs
po0JIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUIO U CamMoOOpa3oBaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO XWMHH B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTAM Tpyla B pPa3IUUHbIX cdepax mpodeccuoHaIbHOMI
JeSITENHHOCTH.

METANIPEAMETHBIE PE3YJIBTATbHI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TMpeameTa «XHUMHs») Ha ypOBHE
cpelnHero o01ero oopa3oBaHus BKIIOYAIOT:

3HauYMUMBbIe Ui (POPMHUPOBAHUS MHPOBO33PEHUSI OOYHYAIOMIMXCA MEXKIUCUUILTUMHAPHBIC
(MexmpeaMeTHbIe) OOIIeHayUYHbIe TOHSTHUS, OTpa)Xarollue IEJOCTHOCTh Hay4dyHOU
KapTUHBI MHUpAa W CHeNU(PUKYy METOJOB IMO3HAHMS, HMCIOJIB3YEMBIX B E€CTECTBEHHBIX
HayKax (Marepus, BEIIEeCTBO, DHEPTHUs, SBJICHHE, IMPOIECC, CHUCTeMa, HAy4YHBIM (akT,
NPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeJOoBaHUE, HaOIOIeHUE,
HU3MEpPEHHE, DKCIIEPUMEHT U IPYTHE);

VHUBEpPCAIbHBIC  y4ueOHBbIC  JCWCTBUS  (IIO3HABATENIbHBIC,  KOMMYHHKATHUBHEIE,
pEryJsTUBHBIE), oOecnieunBarome (GopmupoBanue (HYHKIMOHATIHLHON TPAMOTHOCTH H
COLIMAJIbHOM KOMIIETEHIIMU 00yYaromxcs;

CIIOCOOHOCTh ~ OOYYalOIUXCA  MCIOJIb30BaTh  OCBOCHHBIE  MEXIUCIUILIMHAPHEIE,
MHPOBO33pEHUYECKUEC 3HAHUS U YHUBEPCAIbHBIC YUYEeOHBIC ACHCTBUS B TIO3HABATEIHLHON U
COLMAJIBHOM IIPAKTHUKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXalOT OBJAJCHUE YHUBEPCAIbHBIMU YUEOHBIMU
MMO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMU.

OBjajieHUe YHHBEPCAJIbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30Bble JIOrHYecKUe AeHCTBUS:

CaMOCTOATENBHO (OPMYJIMpPOBaTh U aKTyaIM3UPOBATh MPOOJIEMy, BCECTOpPOHHE €€
paccMaTpuUBaTh;

OTIPENEeNITh LETN JeATeILHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUH WX JIOCTHIKEHUS,
COOTHOCHUTH Pe3yJIbTAThI IEITEILHOCTH C MOCTABICHHBIMU IIEJISIMHU;

UCIOJIb30BaTh MPHU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIIETATH
XapaKTepHbIE TPHW3HAKH TOHATUH W YCTaHABIMBATH MX B3aUMOCBS3b, HCIIOJIH30BaTh
COOTBETCTBYIOIINE MTOHATHUS JUIsI OOBSICHEHUS OTACITBHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAaHUA M KPUTEPHUH I KIacCU(PUKAIMK BEIIECTB U XUMHUYECKHX
peaxkiuu;

yCTaHABIUBATh MPUYHMHHO-CJICICTBCHHBIC CBSI3U MEXIY N3Yy4aeMbIMU SBJICHUSIMU;



CTPOUTH JIOTUYECKHUE PACCYKIEHUA (MHAYKTUBHBIE, JEIyKTHBHBIC, IO AHAJIOIHH),
BBISIBIIITH  3aKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPUBAEMBIX  SBJICHUSX,
(OopMyIHpPOBaTh BHIBOJBI U 3AKITIOYEHHUS;

MIPUMEHSATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEeIH, MPeoOpa30BbIBaTh MOJIEIbHBIE MPEACTABICHU — XUMUYECKUI 3HAK (CUMBOII)
AJIeMeHTa, XuMudeckas (opmysia, ypaBHEHHE XMMHYECKOW peakluu — MpU pPElICHUU
y4eOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 33J]a4, IPUMEHSITh Ha3BaHHbIE MOJIEJIbHbBIC
MIPEACTABICHUS JJI1 BBISBICHUS XapaKTEpPHBIX MPU3HAKOB H3Y4YaeMbIX BEIIECTB U
XUMHUYECKUX PEAKIUU.

2) 0a3oBbIe McCCIIeI0BaTEIbCKUE 1eCTBHUA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIHIA;
(opMynMpoBaTh LEIW M 3a0a4d  HMCCIEIOBAaHUS, HCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHBIE BOIMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABMIBHOCTU BBICKA3BIBAEMBIX
CYXKIECHUM;

BJIQJIETh HAaBBIKAMHU CaMOCTOSITEIBHOIO IUIAHMPOBAHUA M MPOBEACHHUS YUYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEpPILIEHCTBOBaTh yMEHHs HaOI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpoOBaTh OO0O0OILIEHUS U
BBIBOJIBl OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATH
000CHOBaHHBIN OTUET O MPOJIETAaHHON padoTeE;

MpUOOpETaTh OMBIT YYCHHUECKOM HCCIENOBATENLCKOW M TMPOEKTHON NEeATeNLHOCTH,
IPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCThH K CAMOCTOSITEILHOMY MOMCKY METOJIOB pEIICHUS
NPAKTUYECKUX 3324, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHUS.

3) padora ¢ uHgopmManmein:

OPUEHTHUPOBAThCS B PA3IMYHBIX HUCTOYHHUKAX WHOOpMAIuu (HAYIHO-TIOMYJIsIpHAs
JTUTEpaTypa XUMUYECKOTO COJEpXaHUsl, CIpaBOYHBIE MocoOus, pecypchl MHTepHeTa),
aHANIM3UPOBaTh MHPOPMALIMIO PA3TUYHBIX BUAOB U (OPM NPENCTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(GopMynupoBaTh 3ampoChl U MPUMEHATH Pa3iIMYHbIE METOIbl NPHU IMOHCKE U OTOOpE
uH(pOpMaIK, HEOOXOIUMOM JIJIs1 BEITIOJHEHUS YU€OHBIX 3a/1a4 ONpeIeIEHHOTO THIIA,
OpUOOPETaTh OMBIT UCIOJIb30BAHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY IIpeCTaBIeHUs HHPOPMALUK (CXEMBI,
rpaduku, AuarpaMMmel, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KAyeCTBE CpEACTBA MpU padoTe € XUMHUYECKOU
uH(popManuen: TpUMEHATh MEXIPEIMETHbIE ((PU3MUECKHE U MAaTEMAaTUUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIAHOCTH.
OBiaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eHCTBUSMMU:



3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1aeMOW TeMbI B X0/ TUajIora U/ Win TUCKYCCHH,
BBICKAa3bIBaTh HJEH, (DOPMYIHPOBATH CBOW TPEUIOKECHHUS OTHOCUTEIIHHO BBITIOJHEHUS
MPEUIOKEHHOW 3a/1a4H;

BBICTYTIATh C MPE3CHTAIMEH PE3yJIbTaTOB MO3HABATEIHLHOW JCSITEIBHOCTH, MOTYYEHHBIX
CaMOCTOATENFHO WM COBMECTHO CO CBEPCTHUKAMH IPH BBIMOJTHEHHH XUMUYECKOTO
OKCIIEPUMEHTA, MMPAKTUIECKON paOOThI IO MCCIIEA0BAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3and  y4eOHOro TMpoekTa © (HOPMYyJHMpOBaTh BBIBOJALI IO  pe3yjbTaTam
MIPOBEACHHBIX HWCCJICAOBAHUA TMYTEM COTJACOBAHUS TO3UIIMN B XOAE OOCYXICHUS U
oOMeHa MHEHHSIMU.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENILHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JCATEIHHOCTD,
ompenensisi €€ IeTW W 3aJaud, KOHTPOJWPOBaTh W IO Mepe HEOOXOJAMMOCTH
KOPPEKTUPOBATh MpeJjlaraéMblii aJIrOpUTM JIEUCTBUM TMPU BHITIOJHEHUH YYEOHBIX H
HCCJIEIOBATEILCKUX 3aJ1ay, BHIOMpaTh HamOosiee 3(PGEeKTUBHBIA COCOO0 UX PEIICHHS C
y4ETOM TIOJTYYCHHS HOBBIX 3HAHUU O BEIICCTBAX M XUMUYECKHUX PEAKITUAX;
OCYIIECTBIATh CAaMOKOHTPOJb CBOCH NEATETLHOCTH Ha OCHOBE CaMoOaHalIHW3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATbBI
11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHMYecKas XHUMUs»
OTpaXaror:

c(OpPMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKON COCTaBIISAIONIEH €CTeCTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XMMHUHU B IO3HAHUU SIBICHUI IPUPOABI, B (POPMHUPOBAHUU
MBIIUIEHUS U KYJIbTYPBl JUYHOCTH, €€ (YHKIMOHAJIHHOW I'PaMOTHOCTH, HEOOXOAUMOMN
IUI PELIEHUs TNMPAKTUYECKUX 3aJad M 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 37I0POBBIO U IPUPOIHON Cpee;

BJIAJICHNE CUCTEMOW XHMMHUYECKMX 3HAHHMM, KOTOpas BKJIOYAET: OCHOBOIOJIATAIOIINE
NOHATUA (XUMHUYECKUU JJIEMEHT, aToM, H30TOH, S-, p-, d- 3JIEKTpOHHBIE OpOUTAIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYecKas CBA3b (KOBAaJEHTHas,
HMOHHAs, METAJUIMYECKAs, BOJIOPOHAS), KPUCTAJUIMYECKAsT PEIETKA, THUIbl XUMHUYECKUX
peaklnii, pacTBOp, SJEKTPOJIUTHI, HEIJIEKTPOJHUTHI, IEKTPOJUTUYECKAS AUCCOLMALIMS,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTb XUMHUYECKOM  peakuuH, XHMHYECKOE
paBHOBECHE); TEOPUUM U  3aKOHBI (TEOPHUS  DJIEKTPOJMTHYECKOW  JUCCOLMAIINH,
nepuoandecknii 3akoH [[. M. MeHneneeBa, 3aKOH COXpaHEHUsT MACChl BEIIECTB, 3aKOH
COXpaHEHUsl U IMPEBPALICHUS HPHEPIUU NPU XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XUMHUHM, MHPOBO33PEHUYECKHE 3HAHHWA, JIEKAIIME B OCHOBE



MOHUMAaHUSI TPUYUHHOCTH M CHCTEMHOCTH XMMHYECKUX SBJICHHUN, (haKTOJOTUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYEHUHU U 0€30M1aCHOM HCTIOIb30BAaHUN BAaKHEHIIINX
HEOPTraHUYECKUX BEIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEJIOBEKa;
chOpMUPOBAHHOCTh ~ yMEHUW  BBISBJISATH  XapaKTepHbIE  NPU3HAKK  MOHSTHUH,
YCTaHaBJIMBAaTh WX B3aMMOCBA3b, MCIOJIB30BATH COOTBETCTBYIOIME TMOHATUS TpU
OMMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX NMPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHUM HCIOJIB30BaTh XMMUYECKYI0 CUMBOJIUKY JJISI COCTaBIICHUS
(dbopMyJ1 BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIU, CHCTEMAaTUHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalibHbIE HA3BaHUS OTJEIbHBIX HEOPraHUYECKUX BELIECTB (yrapHblii ras,
YTJIEKUCIBIN Ta3, aMMUaK, rainiéHas U3BECTh, HETAIIEHAs! U3BECTh, TUTHEBAs COJIA, TUPUT
W JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUW OMNpENETsATh BaJCHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PA3JIUYHOTO COCTaBa, BHJ XUMUYECKOU CBS3U
(xoBajieHTHasi, MOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs) B  COCAMHEHUSX, THII
KPUCTAJNIMYECKON PEIIETKM KOHKPETHOrO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAs, UOHHAs,
METaJUIMYeCcKasi), XapakTep CPebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COECTMHEHUN;
c(OpPMHPOBAHHOCT, yYMEHUW YCTaHABIMBATh MPUHAUICKHOCTh HEOPTaHUYECKHUX
BEIIECTB IO HX COCTaBY K OMNpENeIEHHOMY KiacCy/TpyIie COEIWHEHUN (MPOCThIe
BELIECTBA — METaNIbl U HEMETasIbl, OKCHJIbI, OCHOBAaHMS, KHUCJIOTHI, aMdOTepHbIE
TUAPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUW PACKPBIBATh CMBICH Tepuoauydeckoro 3akoHa J[. U.
MenpeneeBa W JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb dSJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepronnueckoil CHCTEMBI XHUMHYECKHUX
sanemeHToB [I. . MenpeneeBa, UCMonb3ys MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY,
«OHEPreTUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTHM M3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB M HMX COEOUHEHHMM IO mepuonaM W rpynmnam llepmonnueckon
CHCTEeMbI XUMHYECKUX 3JieMeHTOB [l. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHMI XapakTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHWYECKUMX  BEIIECTB  paA3JIMYHBIX  KJIACCOB,  IOJTBEPKIAThb
CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKUMH BEIIECTBAMHU C
MIOMOIIbI0 YPABHEHUIN COOTBETCTBYIOIMIMX XUMHUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHHS KJIacCU(UIUPOBATH XUMHUYECKUE PEAKIUU MO Pa3TUYHBIM
mpU3HaKaM (YUCIYy M COCTaBy pearupyrolux BeIlIeCTB, TEIIOBOMY 3(D(EKTy peakiuu,
U3MEHEHUIO CTENEeHEW OKHUCIEHHSI DJIIEMEHTOB, OOpAaTHMOCTH pEaKIMH, YYacTHUIO
KaTaJln3aropa);



c(OPMUPOBAHHOCTh YMEHUH COCTaBISATh YpPAaBHEHHUS pPEaKUUil pa3IudHbIX THUIIOB,
HOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS peaklUii HOHHOTO 0OMEHa, YUYUThIBAsl YCIOBHUS, IIPU
KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;

c(OpMHPOBAHHOCTh YMEHHUI MPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pa3JMYHBbIX HEOPTaHMYECKUX BELIECTB, PAaClIO3HABATh ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;

c(OpMHPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCINUTEIHHO-BOCCTAHOBUTEIbHBIX
peakLMii MOCPEICTBOM COCTABIIEHUS AIEKTPOHHOTO OalaHCa 3TUX PEaKIUi;
c(OPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIUH
OT Ppa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO paBHOBECHS B
3aBHCHUMOCTH OT BHEIIHero Bo3aeicTBus (npuniuin Jle [llarense);

c(OpMHPOBAHHOCTh YMEHHUU XapaKTepU30BaTh XUMUYECKHE NPOLECCHI, JEXallue B
OCHOBE IMPOMBIIUIEHHOTO IIOJIYYEHUs CEpPHOM KHCIOThl, aMMHaKa, a TaKKe
c(OPMUPOBAHHOCTH MPEACTABIECHUN 00 OOLIMX HAayYHBIX NMPUHIMIAX U HKOJIOTHUUYECKUX
npobiemMax XuMUYECKOTO TPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIECHHUS C HCIHOJIb30BAHUEM MOHATHUSA
«MaccoBasi JI0Jisl BEIIECTBA B PaCTBOPE», OObEMHBIX OTHOLIEHUH ra30B MPH XUMHUYECKUX
peaxkiusax, Macchl BelIeCTBa WM 00bEMA ra3oB M0 W3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce Wil 0o0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOTO 3(ddekra
pEeaklMM Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPIUY;

c(OpMUPOBAHHOCTh YMEHUN COONIOAATH MpPaBUiIa MOJIb30BAHUS XMMHUUYECKOIN MOCY 10U U
1abopaTOpHbIM 000PY/IOBaHHWEM, a TaKXe IMpaBuja OOpalleHusi C BelleCTBaMU B
COOTBETCTBHH C MHCTPYKLHUSMH I10 BBITIOJHEHHUIO JAOOPATOPHBIX XUMUYECKHUX OIBITOB;
c(OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBINOJHATH XUMUYECKUH SKCIEPUMEHT
(paznoxeHue mepokcuja BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa, ONPEEIIEHUE Cpeibl
pPacTBOPOB BEIIECTB C MOMOILIBIO YHHUBEPCAJIBHOTO MHAMKATOPA, BIUSHUE PA3THYHBIX
(pakTOpPOB Ha CKOPOCTh XUMUYECKON PEAKIIMH, PEAKIIMK HOHHOT'O 0OMEHA, KaYeCTBEHHbIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KaTUOH aMMOHHUS, pEIlIeHUE
HKCIIEPUMEHTAIbHBIX 3a7au 1o TemaMm «Mertamib» u «HemeTtanabsl») B COOTBETCTBUU C
NpaBUJIAMH TEXHUKU O€30MacHOCTH MpU OOpalIEHUH C BEIIECTBAMHU M JIAOOPATOPHBIM
000pyI0OBaHUEM, NPEJCTABIATh PE3YNbTAThl XMMHYECKOIO 3KCIEpPUMEHTa B (opMme
3alliCU YPaBHEHUN COOTBETCTBYIOLIUX peakUUid U (OpMyIHUpOBaTh BBIBOABI Ha OCHOBE
ITUX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO HMH(OpMaIuio,
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CPEJCTBAa MacCOBOW KOMMYyHUKalu, UHTepHET U
IPYTHX);

c()OPMUPOBAHHOCTh YMEHHUH COOJIIOIaTh TpaBUiIa SKOJOTMYECKH LEIecOo00pa3HOro
NOBEACHUS B OBITY U TPYAOBOW JEATEIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/J10POBbS U



OKpPYJ)KaIoIIEd IPUPOJHOM CpeAbl, OCO3HABATH OIMACHOCTh BO3JACHUCTBHUS HA >KUBBIE
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMAas cMmbIca nokazarens II/IK, mosicHaTe Ha
nmpuMepax CrocoObl YMEHBIICHUS U TMPEIOTBpAIlEHUs] MX BPEIHOTO BO3JACHCTBUS Ha
OpraHu3M YEJIOBEKa;

JUIsl OOy4YarolUXcsa ¢ OTPAHUYECHHBIMU BO3MOXHOCTSIMH 3J0POBbS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMUYECKUX SIBJICHU;
JUISL CJIETIBIX W CJIA0OBUASIIMX OOYYarOUIUMXCS: YMEHHE HCIOJb30BaTh pelbedHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins 11 3anucu XUMUYeCKUX GOpMyIL.



TEMATHYECKOE IINIAHUPOBAHMUME 11 KJIACC
KomnuectBo yacos DIIEKTPOHHBIE Monaynb «IIKOJBHBIN YPOK»
HanmeHnoBanue
Ne OB 1 TeM Kontpons | Ilpaxtuue | (uudpoBbie) Kiouessle DOpMEI M METOJIBI
n/m Ir)laiie AMMEI Bcero HBIC CKHE 00pa3oBaTenbHbIE BOCTIUTATEJIbHbIC 3a/1a4l | pabOThI
porp paboTsl paboThl pecypcehl
Paznen 1. TeopeTndeckue 0CHOBBI XMMHH
CrpoeHnue aToMma. ®opmupoBaHUE HABBIKA
[lepuoanueckuii my0JInd HOTO
3aKOH | BBICTYIIJICHUS TIEpeT
11 Hepuomuyeckast 3 Bubmmoreka [JOK ay/u Topueit, Komnextusras pabo
' cucreMa https://myschool.edu.ru/ | aprymeHTHpOBaHUS U Ta, Gecenta, ucKyceus
XUMHUYECKHIX OTCTaMBaHUs CBOECH
anemenToB /I. U. TOYKH 3PEHUS;
Menneneena
1.2 Crpoenue 4 bubmotexa [IOK [IpuBneuenne BHUMaHUS | PaboTa B mapax,
BEIIECTBA. https://myschool.edu.ru/ | mIKOJILHHUKOB K
Muoroobpasue [IEHHOCTHOMY  acCIIeKTy Gecenia, mosHaBarens
BEIIIECTB U3y4aeMbIX Ha YpOKax

SABJICHUW,  OpraHu3aIus
170:¢ paboThI c
MOJy4aeMOl Ha ypoOkKe
COLIMAIBHO 3HAYNMOU
uHpopMaruen —
MHULIUAPOBAHUE ee
o0cyxaeHus,
BBICKA3bIBAHUS
YYAIIUMHUCS CBOETO

HBIC UT'PBI




MHEHHS 10 €€ TIOBOJY,
BBIPAOOTKH CBOETO K HEM
OTHOIICHHSI

[IpuBneyeHne  BHUMaHUS
yJamuxcsi K 00CykKIaeMoit
HAa Yypoke uH(OpMAIHH,

I'pynnosas paboTa,

L3 Xumuueckue 6 Bu6mnoreka [JOK aKTHBH3AIMH ux
. IMO3HABATEIILHON
. . .
peaxkuuu https://myschool.edu.ru/ ) [103HABATEIEHEIC
JACATCIBHOCTH,
UTPBI
Hroro no pasneny 13
Pazgen 2. Heopranuueckass xumus
[TpuBrieyeHre BHUMaHUE
IKOJIE HUKOB K KomnektusHas pabora,
Bubnuorexa [HOK
2.1 Mertanbl 6 httos:// h Hl duru/ LICHHOCTHOMY aCIIeKTy MHTEIUICKTYaJIbHbIC
ps://myschool.edu.ru
U3y4aeMbIX Ha ypOKax urpe1, Gecena
SIBJICHUM;
2.2 Hewmeranmns 9 bubnuoreka LIOK Opranuzanus medcrsa PaboTa B mapax, ypok

https://myschool.edu.ru/

MOTH BUPOBAHHBIX U
APYIUPOBAHHBIX
y4auuxcs HaJl ux
HEYCIIEBAIO MU
OJIHOKJIACCHUKAMH, a0
IIIETO IIKOJIEHUKAM
COITMAJIFHO 3HAYMMBIN
ONBIT COTPYHU YECTBA U

—IyTelecTBre, Oece
na.




B3aUMHOM ITIOMOIIIH,

CBi3p
HEOPTraHWYECKUX U
2.3 P 2
OPTraHUYECKHUX
BEIICCTB
Nroro no pazaeny 17
Pa3zgen 3. XuMus u :Ku3Hb
[IpuBrieueHre BHUMaHUE KosutextnBHas
IIKOJIbHUKOB K IIEHHOCT 5
bu6moreka IJOK paboTa, IMCKyCcCHs,
3.1 XHUMHUS U )KU3HB 2 : I HOMY aCTICKTY
https://myschool.edu.ru/ M3ydaeMbIX Ha ypOKax Secena, Hrpa
SBJICHHH; «MapadoH 3HaHHID»
Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB IIO 32

[MPOTPAMME




11 KITACC

Koaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne KouTpoa JlaTa uugposbie
Tema ypoxka P IIpakTHyec
n/n Bceero bHBIE U3YYeHUs o0pa3oBaTe/ibHbIE
KHe padoThl
padoThbI pecypchl
NMH®OYPOK):https://
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS | 1.09 infourok.ru/prezentaciya-po-
KOH(HTryparus aToMOoB ' himii-na-temu-stroenie-
atoma-klass-1984616.html
VYpox (Hudposas
OonbImoTeKa)
Ilepunonnueckuit 3akoH u Ilepuonnueckas -https://app.onlineschool-
cHCTeMa XUMMHYECKuX daeMeHToB J[. 1. | 8.09 1.ru/11-klass/himiya/dispers
MenneneeBa, UX CBSI3b ¢ COBPEMEHHOMN ' nye-sistemy/article Ypok
TEOPHEH CTPOEHUSI aTOMOB (POII)
:https://resh.edu.ru/subject/l
esson/4939/
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUUYECKHX AJIEMEHTOB M UX COCTMHEHUH T10
Mrnam u nepuogam. 3HaueHue Ypox(POII):https://
Py P i 1 15.09 resh.edu.ru/subject/lesson/
[IEPUOJNYECKOT0 3aKOHA U CUCTEMBI
5911/ (Buneoypox
xuMudecknx anemeHToB .M. Menaeneesa B
Pa3BUTUHU HAYKHU
CrpoeHue BeniecTBa. XMMHUUECKasl CBA3b, €€ 1 22.09 [Ipe3enTanus
BH/IbI; MEXaHU3MBI 00pa30BaHMS (MHD®OVYPOK)

KOBAJICHTHOM CBSI3H. BO,I[OpOI[HaSI CBA3b

:https://infourok.ru/prezenta
ciya-po-himii-na-temu-
dispersnie-sistemi-klass-




3453293 .html

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenens okucnenus. Bemecrsa

NH®OYPOK):https:/
infourok.ru/prezentaciya-po-

29.09 ... .
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO himii-na-temu-stroenie-
CTpOEHHUS atoma-klass-1984616.html
[Ipe3enTanms
n (MH®OVYPOK)
OHSITHE O TUCIEPCHBIX CUCTEMAX. .
" :https://infourok.ru/prezenta
CTUHHBIC M KOJJIOMJHBIC PACTBOPHI. 6.10 ) o
ciya-po-himii-na-temu-
MaccoBast 101151 BElIeCTBa B pacTBOpe . o .
dispersnie-sistemi-klass-
3453293 .html
Ypoxk (Lludposas
OoubmmoTeKa)
Knaccugukanus 1 HoMeHKIaTypa :https://app.onlineschool-
HEOPraHWYEeCKUX COeNUHEHUM. [ eneTnyeckas 13.10 1.ru/11-klass/himiya/dispers
CBSA3b HEOPraHNYECKHUX BELIECTB, Pa3IMUHBIX ' nye-sistemy/article Ypoxk
KJIaCCOB (POILIL)
:https://resh.edu.ru/subject/]
esson/4939/
Knaccupukanys XAMHIECKHX PEaKIHil B HHTEPYPOK):htt s:/f
HEOPraHWYECKON U OPraHUYECKON XUMUHU. 1nte@eturok.m/lesson/
chemistry/11-klass/
3aKOH COXpaHEHHMsI MacChl BEIIECTB; 3aKOH 20.10 )
bstroenie-atoma-
COXpaHEHHUs U NPEBPAILCHNs SHEPTUU PU criodicheskii-zakonb/
XUMUYECKHUX PEAKIUAX stroenie-atoma
CkopocTtsb peakiuu. O0paTuMble peakiuu. 10.11 [Ipe3enTanus
XUMHYECKOE pABHOBECUE (MHO®OVYPOK)

-https://infourok.ru/prezenta

ciya-po-himii-na-temu-
dispersnie-sistemi-klass-




3453293 .html

[TpaxTrueckast paborta Ne 1. «Bnusaue Ypok(POII):https://

10 pasIUYHBIX (HAKTOPOB HA CKOPOCTH 17.11 resh.edu.ru/subject/lesson/
XUMHYECKON PEaKIIUn» 5911/ (Buneoypok
OnekTponauTnueckas auccouuanus. [lonsarue MH®OYPOK):https:/

1 0 BozopoiHOoM Tokasarene (pH) pactsopa. 411 infourok.ru/prezentaciya-po-
Peakuuu nonnoro oOMena. I'maposnus himii-na-temu-stroenie-
OpraHMYECKHX ¥ HEOPraHUYECKHX BEILECTB atoma-klass-1984616.html

IIpe3zenTanus
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC (MHPOYPOK)

12 peaxiun. [ToHATHE 06 2MEKTPOIH3E 1.12 :}_1ttos:/ / in_fm{mk‘m/ prezenta

pacIuiaBoB U pacTBOPOB COJIEH w
dispersnie-sistemi-klass-
3453293 .html

13 KonTponbHas pabota no paszneny 8.1 Pemy
«TeopeTnueckne OCHOBBI XMUMUMN EI'D:https://ege.sdamgia.ru/
Meramisl, ux nonoxenue B [lepuoanueckoi MHTEPYPOK):https://
CUCTEME XMMHUYECKUX 31eMeHTOB /J[. 1. intern.eturok.ru/lesson/

14 MenneneeBa 1 0COOEHHOCTH CTPOEHUS 15.12 Che—my/“_—lm

N bstroenie-atoma-
aromoB. O0mre (hu3ndecKre CBOMCTBA criodicheskii-zakonb/
MCTaJIIoB stroenie-atoma

15 CrnaBbl METaIOB. DIEKTPOXUMHUYECKUH PsiL 22.12 Ypoxk (Lludposas

HaNpsHKEHUH METaIJIOB oubnmoreka)

:https://app.onlineschool-
1.ru/11-klass/himiya/dispers
nye-sistemy/article Ypok
(PDII)

-https://resh.edu.ru/subject/l




esson/4939/

XUMHYECKUE CBOMCTBA BAXKHEUIIINX

NHTEPYPOK):https://
interneturok.ru/lesson/
chemistry/11-klass/

16 MeTaJUI0B (HATPHUH, Kadui, KaabIlui, MarHHH, 29.12 .
. . bstroenie-atoma-
ATIOMHHMI) 1 HX COCIMHCHA periodicheskij-zakonb/
stroenie-atoma
[Ipe3enTanns
(MHD®OVYPOK)
17 XHUMHYECKHE CBOWCTBA XPOMa, MU U UX 12.01 :https://infourok.ru/prezenta
COeTMHEHHH ' ciya-po-himii-na-temu-
dispersnie-sistemi-klass-
3453293.html
NH®OYPOK):https://
13 XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX 19.01 infourok.ru/prezentaciya-po-
COeJUHEHUN ' himii-na-temu-stroenie-
atoma-klass-1984616.html
VYpok (Lludposas
OoubImoTeKa)
[Tpaktuyeckas padora Ne 2. "Perienue :httDS://aDD'Onl.l m%SChO.O :
1.ru/11-klass/himiya/dispers
19 OKCHEPHUMEHTAJIBHBIX 3aJa4 110 TEME 26.01 ] ]
«MeTamisn" nye-sistemy/article Ypox
TaJIbI
(POII)
:https://resh.edu.ru/subject/l
esson/4939/
HemeTamibl, uxX MOJIOKEHUE B v PIIDhttos://
. o :https:
[Tepuoanyeckoil cucTeMe XMMUYECKUX pox( ) _IL
20 2.02 resh.edu.ru/subject/lesson/
anemenToB /1. 1. MenaeneeBa u
5911/ (Buneoypok
OCOOEHHOCTH CTPOEHUSI AaTOMOB
21 duznyecKre CBOMCTBAa HEMETAIIJIOB. 9.02 NHDOOYPOK):https://




ANIOTpOIUsS HEMETAIUIOB (Ha TIpUMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoia)

infourok.ru/prezentaciya-po-
himii-na-temu-stroenie-
atoma-klass-1984616.html

22

XHUMHUUYECKUE CBOMCTBA FAJIOTEHOB, CEPhI U UX
COCIMHEHUN

16.02

[Ipe3enTanus
(MHD®OVYPOK)

:https://infourok.ru/prezenta
ciya-po-himii-na-temu-
dispersnie-sistemi-klass-
3453293.html

23

XuMHYecKue CBOMCTBA a30Ta, pocodpa u ux
COEIMHEHUN

2.03

Ypok (Lludposas
OoubImoTeKa)
:https://app.onlineschool-
1.ru/11-klass/himiya/dispers
nye-sistemy/article Ypox
(POII)
:https://resh.edu.ru/subject/l
esson/4939/

24

XUMHYECKUEe CBOMCTBA yIiiepoJia, KpeMHUS U
HUX COeIUHEHUU

16.03

[Ipe3enTanus
(MHO®OVYPOK)
:https://infourok.ru/prezenta
ciya-po-himii-na-temu-
dispersnie-sistemi-klass-
3453293 .html

25

[IpuMeHeHne Ba)KHEUIINX HEMETAIIIOB U UX
COEIMHEHUN

23.03

[Ipe3enTanms
(MHO®OVYPOK)

:https://infourok.ru/prezenta
ciya-po-himii-na-temu-
dispersnie-sistemi-klass-
3453293 .html

26

O0001eHre 1 cUCcTEMAaTU3ALINS 3HAHUI 110

6.04

NHTEPYPOK):https://




teMe «HeMerauisl». Beruncienus mno
YPaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKUE PACUETEI

interneturok.ru/lesson/
chemistry/11-klass/
bstroenie-atoma-

periodicheskij-zakonb/
stroenie-atoma

ITpaxTrueckas padorta Ne 3. «Pemenue Ypok(POII):https://
27 SKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME 13.04 resh.edu.ru/subject/lesson/
"Hemertamisi"y 5911/ (Buneoypox
78 KonTponbhas pabota mo Temam «MeTamibh 20.04 Pemry
u «Hemeramnbny EI'3:https://ege.sdamgia.ru/
NH®OYPOK):https:/
29 Heoprannueckue u OpraHn4ecKue KACIOTHI. 57,04 infourok.ru/prezentaciya-po-
Heoprannueckue n opraHm4eckiue OCHOBaHHUS himii-na-temu-stroenie-
atoma-klass-1984616.html
[Ipe3enTanus
AmMdoTepHbIe HEOPTraHUIECKUE U (MH®OYPOK)
30 OpraHu4ecKHe coeMHEHus. [ 'eHeTnueckas 4.05 -https://infourok.ru/prezenta
CBSA3b HEOPTAHUYECKUX U OPraHUYECKUX ciya-po-himii-na-temu-
BCIIICCTB dispersnie-sistemi-klass-
3453293.html
VYpox (Hudposas
OoubnnoTeka)
Ponb xumun B oGecriedeHuU 3KOJIOTHIECKOM, :httns://ano.onl.ine?scho.ol-
o " Lru/11-klass/himiya/dispers
31 SHEPTEeTUYECKON U MUIIEBOI 6€30MacHOCTH, 18.05 - ]
PAABHTHE MeHIHHEI nye-sistemy/article Ypok
(POILIL)
:https://resh.edu.ru/subject/l]
esson/4939/
32 [IpeacraBneHus 06 oOMUX HAYYHBIX 25.05 NH®OYPOK):https:/

MMPUHIHUITAX IMMPOMBIIIJICHHOT'O IMOJIYYCHU S

infourok.ru/prezentaciya-po-




BAKHEUIIINX BEILECTB

himii-na-temu-stroenie-
atoma-klass-1984616.html

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME
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MpoBepsieMble TpeboBaHWA K pe3ynbTaTaM OCBOEHUS OCHOBHOW
obpasoBaternbHon nporpammel (11 knacc)

Kon
NpoBepsieMoro
pesynbTata

MpoBepsieMble NpeaMeTHble pe3ynbTaTbl OCBOEHUSI OCHOBHOWM 06pa3oBaTeribHOiA
nporpaMmbl cpegHero obliero o6pasoBaHus

1

TeopeTquCKme OCHOBbI XUMUA

1.1

Bnapgexwve cUcTEMON XUMUYECKNX 3HaHUNA, KoTopas BKJTIOYaET:
OCHOBoOMonarawwme noHATUA (XMMUYECKUA 3NEMEHT, aToM, SJIEKTPOHHAasi
obornoyka aTtoma, s-, p-, d-9NMEeKTPOHHbIE OpOMTanM aTtoMoB, WMOH, MONEKyna,
BaNeHTHOCTb, 3NEeKTPOOTPMLATENbHOCTb, CTEMNeHb OKUCMEHUs, XUMU4Yeckas
CBA3b, MOJlb, MONnApHaaA Macca, MOJ'IHprIVI 06'beM, Kpuctannunyeckaa pelleTka,
TUNbl XUMUNYECKNX peaKu,mVl (OKVICJ'II/ITeJ'IbHO-BOCCTaHOBVITeJ'IbeIe, 9K30- "
SHOOTEPMUYECKME, pPeaKkuMnm WOHHOro oOMeHa), pacTBOp, SNEKTPOSUTbI,
HEe3NeKTPONnTHI, aneKkTponuTuyeckas auccoumauns, OKUCNUTEND,
BOCCT@HOBMTENb, CKOPOCTb XUMWYECKOW peakuumm, XMMUYECKOe PpaBHOBECUE);
TEOpUM M 3aKOHbI (TEopUs 3NEKTPONUTUYECKOW Auccoumaumu, Nepuognuecknii
3akoH [O./. MeHpeneeBa, 3aKOH COXPaHEHWsI MacCbl), 3aKOHOMEPHOCTMU,
CUMBOSINYECKUI A3bIK XMMUMK, daKTONorMdeckne CBeeHms 0 CBOMCTBaXx, COCTaBe,
nonydeHmMm wu 6e30MacHOM WCMOfb30BaHUM  BaXXKHEWLIUX HEeopraHMYeCcKnx
BELLECTB B ObITy M NpaKTUYECKOM AeATENbHOCTI YerioBeKa

1.2

C(bOpMI/IpOBaHHOCTb ymean7| BbIABNATb XapaKTepHble NMPU3HAKN N B3aNMOCBA3b
N3y4YeHHbIX NOHATUNA, NPUMEHATb COOTBETCTBYHOWMNE MOHATUA nNpu onnmcaHun
CTpOEHNA U CBOWCTB HeopraHn4ecknx BewecTB N unX I'IpeBpaLLl,eHVIVI; BbIABIIATb
B3aMMOCBSI3b XUMWYECKUX 3HAHWA C MOHATUSMWU U npeacrtaBiieHNAMU Opyrnx
€CTeCTBEHHOHaYy4HbIX NpeameToB

1.3

BnageHne OCHOBHbIMM MeTOAaMu Hay4yHOro MO3HaHMS BELLECTB M XUMUYECKUX
ABNEeHUi (HabnogeHne, UsmepeHne, aKCrnepuMeHT, ModenupoBaHue)

1.4

CopMUPOBAHHOCTb YMEHUIA OMPeAensiTb BaNeHTHOCTb W CTEMEHb OKUCIEHUS
XMMUYECKMX 3NIEMEHTOB B COEOMHEHMSIX PasfUYHOro cocTaBa, BUA XUMWYECKOW
CBSi3W (KOBamneHTHasi, MOHHasl, MeTannvyeckasl, BoAoOpoaHasl) B COEAMHEHUSIX,
TN KPUCTaN/IMYEeCKON  peLleTKM  KOHKPeTHOro  BellectBa  (aToMHas,
MOreKynsipHasi, MOHHasi, MeTannuyeckas)

1.5

CdhopMMpOBaHHOCTb YMeHWI onpeaensTb XxapakTep cpedbl B BOAHbLIX pacTBoOpax
HEeopraHNYecKMXx coeauHEHN

1.6

CopmnpoBaHHOCTb yMeHUs KraccudumumpoBatb XUMUYECKUME peakuun no
pasnuyHbIM NpU3HakaMm (4UCry M COCTaBy pearvpylolux BeLlecTB, TEMOBOMY
a(bdeKTY peakLnn, N3MEHEHUIO CTENEHEN OKUCIIEHUS 3NIeMEHTOB, 0OpaTUMOCTH
peakuuu, y4acTuio Katanusartopa)

1.7

ChopMUPOBaHHOCTb YMEHWIA COCTaBMSATL YPaBHEHWUSI peakUMii pasnnyHbIX TUMOB,
MONHbIE W COKPALLUEHHblE YpaBHEHWUs peakUuii WMOHHOro oOMeHa, y4uTbiBas
YCNOBUS, NPY KOTOPbIX 3TV peakuumn nayT A0 KOHLa

1.8

CopMMpOBaHHOCTL  YMEHMWiA  MpoBOAMTbL  peakuuu,  noaTBepXkaarome
KauyeCTBEHHbIi COCTaB PasfnUYHbIX HeopraHW4eckux BeLLecTB, pacrnosHaBaTb
OMbITHLIM MYTEM MOHbI, NPUCYTCTBYIOLIME B BOAHLIX pacTBopax HeopraHWYeckunx
BellecTB

1.9

CopMMpPOBaHHOCTL  YMEHWUI  packpblBaTb  CYLLHOCTb  OKWUCIUTENbHO-
BOCCTAHOBUTENbHbLIX peakuuid  MocpeAcTBOM  COCTaBMEHUS  3MNEKTPOHHOro
GanaHca aTuX peakuui




CopMMPOBaHHOCTb YMEHWUI OOBSACHATb 3aBUCUMOCTb CKOPOCTU XUMMWYECKOM
peakuumn OT pasnnyHbIX haKTopoB

ChopMnpoOBaHHOCTE YMEHMIN OOBSACHATE XapakTep CMELLEHUS XUMUYECKOro
paBHOBECUS B 3aBNCUMOCTM OT BHELUHEro Bosaencteus (NpuHumn Jle Wartenese)

O6wasn n HeopraHnyeckas XMmMus

2.1

CdopmnpoBaHHOCTb YMEHUI packpbiBaTbk CMbIcn epuogmndeckoro 3akoHa [.U.
MeHpgeneeBa 1 AEMOHCTPUPOBATb €r0 CUCTEMATU3NPYIOLLYIO, OO BACHUTENBHYIO U
MPOrHOCTMYECKYH PYHKLINN

2.2

CdopMnpoBaHHOCTb YMEHUIA XapakTepu3oBaTb SJIEKTPOHHOE CTPOEHME aTOMOB
XUMUYECKMx anemeHToB 1 - 4 nepunogos lNepnoanyeckon CUCTEMbI XUMUYECKMUX
anemenToB [O.U. MeHgeneeBa, ucnonb3yd MOHATMS "S-, p-, d-9NEKTPOHHbIe
opbutanun", "aHepretTudeckne ypoBHM", OOBACHATE 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX SMIEMEHTOB M WX COEAMHEHUM MO Mepuogam K rpynnam
Mepurogunyeckon cuctembl xmummyecknx anemeHtos [1.M. MeHgeneesa

2.3

CdhopMMpOBaHHOCTb YMEHWIN XapaKkTepu3oBaTh (ONMUCbIBaThb) O6LLUME XUMUYECKUE
CBOICTBa HEOpraHWYecKMx BeLLEeCTB pasfMYHbIX KNaccoB, MOATBEpXOaTb
CYLLECTBOBaHUE TEeHETUYECKON CBSI3N MeXAy HeopraHu4YeckvMu BeLlecTBamu C
MOMOLLbIO YPaBHEHWUI COOTBETCTBYIOLLMX XUMUYECKUX peaKLinii

24

CcopM1pOBaHHOCTb YMEHUIA YCTaHaBNMBaTb NPUHAANEXHOCTb HEOPraHUYEeCKMX
BELLECTB MO WX COCTaBy K OMNpeaeneHHoOMYy knaccy (rpynne) CcoefuHEHWN
(npocTble BelyecTBa - MeTannbl U HEMETAMMbI, OKCUAbI, OCHOBaHMUS, KUCMOTHI,
amMdOTepHbIE TMOPOKCHUAbI, COMK)

25

CopMUPOBAHHOCTE  YMEHWUA WCMOMb30BaTb XMMUYECKYID CUMBOSIMKY AnS
coctaBneHms OpMyn BewecTB W  YpPaBHEHWA  XUMWYECKUX  peakuuw,
cuctemaTnyeckyto HomeHknatypy (IUPAC) n TpuBmnanbHble Ha3BaHWUA OTAENbHbIX
HeopraHMyeckux BeLLecTB (yrapHbl ras, Yrnekucrblil ras, ammuak, raweHas
N3BeCTb, HeralleHasa U3BecTb, MUTbeBas coaa, MMPUT 1 Apyrue)

2.6

CopmMnpoBaHHOCTb YMEHMWI XapakTepu3oBaTb (ONMcbiBaTh) 00OLWME XMMUYECKMEe
CBOMCTBA HEOpraHMYEeCcKNX BELLECTB Pa3fM4YHbIX KMaccoB, MOATBEpPXaaTb
CyLLIECTBOBAHNE FEHETUYECKOW CBA3M MeXOY HeOopraHu4eckMMy BellecTBamu C
MOMOLLIbIO YPaBHEHMI COOTBETCTBYIOLLIMX XUMUYECKNX PEAKLMI

2.7

ChopMUPOBAHHOCTL  YMEHUIW  MNMaHMpoBaTb M BLINOMHATE  XUMWYECKUIA
SKCNEepUMeHT (pasfnoxeHue nepokcuaa Bogopoda B NPUCYTCTBMM KaTtanusaTopa,
onpefeneHve cpedbl pPacTBOPOB BELECTB C MNOMOLLbIO  YHMBEPCANbHOro
WHAMKATOpPa, BNSHUE Pa3NNYHbIX (PAKTOPOB HA CKOPOCTb XUMUYECKOW peakuum,
peakuum MOHHOro obmeHa, KayecCTBEHHble peakumu Ha cynbdar-, kapboHaT- un
XNOpUA-aHUOHbI, HA KaTUOH aMMOHUS, peLleHne 3KCnepuMeHTarnbHbIX 3adad no
Temam "Metannel" n "HemeTtannol") B COOTBETCTBUM C NpaBUriamMn TEXHUKK
GesonacHocTM npu  obpalweHun C  BellecTBaMm M nabopaTopHbIM
obopynoBaHvem; npeacTaBnATb pe3ynbTaTbl XMMWYECKOrO 3JKCMepuMeHTa B
dopme 3anucu ypaBHEHWI COOTBETCTBYHOLUMX peakuui u opMynmpoBaTb
BbIBOAbl Ha OCHOBE 3TUX Pe3yrnbTaToB

2.8

CdopmmpoBaHHOCTb yMeHMIA cobntogaTte npaBuna MNofib30BaHUS XMMWYECKON
nocygon u nabopaTopHbiM 0DOOpyAOBaHMEM, a Tawkke npaBuna obpalleHuss ¢
BELLECTBAaMU B COOTBETCTBMM C MHCTPYKLMSIMWU MO BbINOSHEHUIO NTAabopaTopHbIX
XUMWUYECKMX ONbITOB

29

ChopMMpPOBaHHOCTb  YMEHWIA  XapaKTepusoBaTb  XUMWYECKME  MPOLIEeCChHl,
nexalume B OCHOBE MPOMBILLIIEHHOrO MONyYeHUs] CepHOW KUCMOTbI, aMMuaka, a




Takke CHOPMUPOBAHHOCTL NPeACTaBneHud 06 OBLUMX HayyHbIX MpUHLMNEX U
3KOMorm4yecknx npobnemax XMMmM4eckoro nNpou3BoAcTBa

Xumusa n xuns3Hb. PacyeTbl

3.1

CdopmumpoBaHHOCTb npeacraBneHnin O  XUMMWYECKOW cocTaBnsatoLwen
€CTECTBEHHOHAYYHON KapTWUHbI MWUpa, PONM XMMWUM B MO3HAHUWN SABIMEHUN
npuvpodbl, B (OPMUPOBAHMM  MBIWMEHUS W KyNbTypbl  JIMYHOCTW, €€
YHKUMOHaNbHOW rPaMOTHOCTM, Heobxoaumon AnA pelleHus NpakTUYECKUX
3agay M IKOMornyeckn OOGOCHOBAHHOIO OTHOLUEHUST K CBOEMY 340POBbI0 U
npupoaHoOW cpeae

3.2

CopMMPOBaAHHOCTL  YMEHMWIA  KPUTUMYECKM  aHanuM3vMpoBaTb  XUMUYECKYH
MHOpPMaLMIo, MOMy4YaeMyld W3 pasHbIX MCTOYHUKOB (CPEACTBa MacCOBOM
KOMMYHVKaUumun, ceTb VIHTEpHET 1 apyrve)

3.3

CdopmumpoBaHHOCTb yMEHUM cobnogatb npasuna 3KOJSI0rMyecku
uenecoobpasHoro noesefeHWss B ObITy M TPyooBOM AEATENbHOCTU B LEnsx
COXpaHeHWs CBOEro 340POBbS U OKPY>KaloLLen NpupoaHoON cpeabl

3.4

Oco3HaBaTb OMNAcHOCTb BO3OENCTBMS Ha XMUBble OpPraHW3Mbl OMNpeaerieHHbIX
BELLECTB, NoHMMasi cmbicn nokasaTtens [NMOK, noscHATb Ha npumepax crnocoObl
YMEHbLUEHNS W NpegoTBpalleHnss MX BPEOHOro BO3AEWCTBUS Ha OpraHu3m
yernoBseka

3.5

CchopMUpOBaAHHOCTb  YMEHMI MNPOBOAWUTbL  BBLIYUCIIEHUA C  UCMONb30BaHWEM
NMOHATUS "MaccoBasi OONs BellecTBa B pacTBope”, 00beMHbIX OTHOLUEHWI ra3oB
NpY XMMNYECKUX peakumsix, Maccbl BeLecTBa UM obbema rasoB no U3BECTHOMY
KONMNYeCTBY BeLLEecTBa, Macce uinm obbeMy OQHOIO U3 y4acTBYIOLLMX B peakuuu
BELLECTB, TEMMOBOro adypekta peakumm Ha OCHOBE 3aKOHOB COXPaHEeHUs! Macchl
BELLECTB, NPEBPALLEHNS U COXPaHEHUS 3HEPrUn

MpoBepsemble anemeHThl cogepxanus (11 knacc)

Kon

MpoBepsieMblii 3NIEMEHT COAepPXKaHUs

TeopeTunyeckne 0CHOBbI XUMUU

1.1

XuMuyeckuin anemeHT. AToM. SAgpo aTtomMa, M30TOMbl. JNEKTPOHHas oborouka.
OHepreTnyeckne YpoBHW, NOAYPOBHU. ATOMHble opbutanu, s-, p-, d-31IEMEHTbI.
OcobeHHOCTM pacnpefeneHns SfIEKTPOHOB Mo opbuTansm B aToMax 3f1EMEHTOB NeEPBbIX
YyeTblpex NepnoaoB. ANEKTPOHHAsA KOHUrypaums atoMoB

1.2

Mepunogmyecknin 3akoH w [lepuogudeckas cuctema XuMMuYeckux anemeHtos [.U.
MeHgeneeBa. CBsA3b nepmoan4veckoro 3akoHa v Nepnognyeckor CUCTEMbI XUMUYECKNX
anementoB [O.. MeHgeneeBa C COBPEMEHHOW TEOpMEW CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU WM3MEHEHUS] CBONCTB XUMMYECKUX IMEMEHTOB U obBpasyembiX UMK
MPOCTbIX M CIIOXHbIX BELLECTB MO rpynnam 1 nepuogam. 3Ha4YeHue nepuoanyeckoro
3aKOHa B pa3BUTUM HayKu

1.3

CtpoeHue BellecTBa. Xumudeckas CBA3b. Buabl xmmmyeckon cBsA3W (KoBaneHTHas
HenonspHas W MonsipHasl, WOHHasi, MeTannuyeckas). MOHbI: KaTMOHbI U aHWOHBI.
MexaHuambl 06pa3oBaHMs KOBarleHTHOW XMMWUYECKOW CBSA3UM (OOMEHHBIA M OOHOPHO-
akuenTopHbI). BogopogHasi cBA3b

1.4

BaneHTHOCTb. OnekTpooTpuuaTensHocTb. CTeneHb OKUCNEHUS




1.5

BewecTtBa MOINEKYNAPHOro N HEMOJIEKYNAPHOIo CTPOEHUA. 3aKoH NOCTOsIHCTBA CoCTaBa
BellecTBa. Tunbl KPUCTaJIJTMYECKMNX PELLETOK. 3aBNCMMOCTb CBOWCTBa BELLECTB OT TUna
KpVICTaﬂﬂVILIeCKOVI peLweTKn. lNoHatne o ONCMEePCHbIX CUCTEMax. NCTUHHbIE 1
KormionaHble pacTtBOpPbI. MaccoBas 4ons BellecTsa B pacTtBope

1.6

Knaccudumkaums HeopraHM4eckux coeauvHeHun. HomeHknaTypa HeopraHmyeckmx
BelLecTB

1.7

Xumunyeckas peakumd. Knaccuumkauma XMMUYECKMX peakunin B HeOopraHM4eckom WU
OpraHN4yeckonm XuMMUU. 3aKOH COXPaHEHMS] MacCbl BELUECTB, 3aKOH COXPaHEeHUs wu
NnpeBpaLLEHNS SHEPTUN NPU XMMUYECKMX PeaKLUsAX

1.8

CKOpOCTb peakLum, ee 3aBUCUMOCTb OT PasfnYHbIX (PaKTOpPOB

1.9

Ob6paTtumble peakumn. Xmmuveckoe paBHoBecue. DakTopbl, BIMSIOWNE HA COCTOSIHWE
Xumuyeckoro pasHosecus. MpuHumn Jle WaTtense

SﬂeKTPOJ'IMTW-IeCKaFl anccoumaumsi. CunbHble 1 cnabble ANEKTPOJINTHI. Cpe,u,a BOOHbIX
pacTBOpOB BELLECTB: KMCNad, HeVITpaﬂbHaﬂ, wenoyHas. Peakunm noHHoro obmeHa

OKncnNUTENbHO-BOCCTAHOBUTENBHLIE peakunn

HeOpFaHM‘-IeCKaFI XUMuna

Hemetannbel. [lonoxeHne HemeTannoB B [lepnognyeckon CUCTEME XUMMUYECKUX
anemeHToB [1.V1. MeHpeneeBa 1 0CobeHHOCTU CTpoeHns atomoB. dnsmyeckne CBoncTea
HemeTannos. AnnoTponusa HemeTannoB (Ha NpuMMepe Kucrnopoaa, cepbl, docdopa u
yrnepoaa)

2.2

XnMunyeckme CBOWCTBA BaXXHEMLUMX HemeTasnsoB (ranoreHoB, cepbl, a3ota, docdopa,
yrnepoga M KpemMHus) U MX coeamHeHu (OKCMOOB, KUCIOPOACOAEPXKaLLMX KUCHOT,
BOAOPOAHBIX coeanHeHun). NpuMeHeHne BaXXHENLLMX HEMETANSOB U UX COeaNHEHWIN
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MeTannsel. MonoxeHne mMeTannos B Meproanyeckoit cUCTEME XMMUYECKUX SIEMEHTOB
O.W. Mengeneesa. Oco6eHHOCTN CTPOEHUS SNEKTPOHHBIX 0600MEK aTOMOB METaroB.
O6wwe cusmyeckne ceoictea MmeTanoB. Cnnasbl MeTanmnoB. JNEeKTPOXUMUYECKUIA psif,
HanpsHKEHUIA METarnoB
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XnMuyeckme CBONCTBA BaXHEWLIMX METannoB (HaTpuURW, Kanwuii, KanbUui, MarHum,
antoMUHUA, UMHK, XPOM, XXene3o, Meab) U nux coegmHeHuin. Obwue cnocobbl nonyyeHus
meTannoB. NpumeHeHne MeTannoB B ObITy U TEXHUKE

2.5

eHeTu4yeckad CBA3b HeOpraHWYeckUx BeLlecTB, NpuHagnexawmnx K pasfinyHbiM
Knaccam

XUMUSA U KN3Hb

3.1

Pone xumum B obecneyeHMM  3IKOMOrMYECKOW, IJHEPreTMYEeCcKom U  MULLEBOM
6e3onacHoOCTW, pa3BUTMN MeaNUMHbI. [TOHATME O Hay4YHbIX MeTogax MO3HaHUSA BeLecTB
N XUMMWYECKNX peakLmn

3.2

MpenctaBneHnss 06 O6BWMX HayYHbIX MPUHUMNAX MPOMBILUIEHHOrO  MOJyYeHUs
BaXKHeWLWMUX BewecTB. YernoBek B Mupe BeELWECTB W MaTepuarnoB: BaxHeWwue
cTpouTernbHble MaTepuarbl, KOHCTPYKLMOHHbIE MaTepuarbl, Kpacku, CTEKIO, KepaMuka,
maTtepuanbl AN 9NEKTPOHUKW, HaHoMaTepuanbl, OpraHW4eckue W MUHeparbHbie
yaobpeHus

3.3

Xumms un 340poBbEe YeJioBeKa: npaBuiia NCnonb3oBaHUA JNEKAPCTBEHHbIX npenapaTos,
npasuna ©e30nacHoOro Mcrnonb3oBaHus npenaparos ObITOBOM XMUN B MOBCEOHEBHOM
XN3HN




MpoBepsiemble Ha EI3 no xvumumn TpeboBaHus
K pesynbTaTam OCBOEHMS OCHOBHOM 06pa3oBaTenbHON NporpaMmbl
cpeaHero obuiero obpasoBaHus

Koa
npoBepsiemMoro
TpeboBaHusi

MpoBepsiemble TpeboBaHMSA K MPeAMETHbIM pe3ynbTataMm OCBOEHMSI OCHOBHOM
obpasoBaternbHOM Nporpammel cpegHero obuiero obpasoBaHus

1

BnageHue cMcteMon XMMUYECKUX 3HAHWIA, KOTOpasa BKIo4aeT:

1.1

OCHOBOMoOMarawwme MNoHATUS  (XMMWYECKMA  3MeMeHT, aToM,  M30TOnMbl,
3ANeKTpoHHaa obonoyka aToma, S-, p-, d-3anMeKkTpoHHble opbuTanu aToMmoB,
OCHOBHOE 1 BO30yXOEHHOe COCTOSHMEe aTOMa, MOH, MOIeKyna, BaneHTHOCTb,
AMeKTPOOTPMLLATENIbLHOCTb, CTeneHb OKWUCMEeHWsl, XuMmudeckas cBsisb (O~ u
T-CBA3b ~ kpatHble  cBAau),  rMBpuausauMsi  aTOMHbIX  opbuTane,
KpucTannuyeckas pelueTka, MOfib, MOfsipHasi Macca, MOMSpHbIN 0bbeM,
MONApHasa KOHUEHTpauus, pacTBopbl (MCTUMHHBIE, [OWCMEPCHBIE CUCTEMBI),
KpucTannorMgpaTtbl, YrnepoaHbli cKeneT, (PyHKUMOHamnbHasi rpynna, pagukarn,
N30Mepbl, CTPYKTypHas ¢opmyna, msomepusi (CTPYKTypHasd, reomeTpuyeckas
(umc-, TpaHcuM3omepusl), TOMOSIOrMYECKUA psid, TFOMOSOrKM, YrneBOAOPOAbl,
KMCrnopoa- u asotcoaepxalume coeamHeHns, bUonornyeckn akTuBHbIE BELLECTBa
(yrmeBogbl, xupbl, ©Genku), MOHOMeEp, MNONMMep, CTPYKTYPHOE  3BEHO,
BbICOKOMOJEKYNSAPHbIE COEAMHEHUS, KPEKUHT, PUOPMUHI, TUMbl XUMUYECKUX
peakumi  (OKUCNUTENbHO-BOCCTAHOBUTENbHbIE, 3K30- W 3HAOTEPMUYECKME,
peakumnm NOHHOro oOMeHa, roMo- U reTeporeHHble, obpaTnmble U HeobpaTuUmbIe),
pacTBOp, 9MEKTPONUTbI, HEINEKTPONUTLI, 3NEKTPONMTUYECKas auccoumnaumns,
cTeneHb AuccoumaunKn, OKUCIUTENb, BOCCTAHOBUTENb, 3MEKTPONN3, CKOPOCTb
XMMWUYECKON peakunm, XMMU4YeCcKkoe paBHOBECHKE)

1.2

TEOPUN N 3aKOHbI (TEOPUA XMMUYECKOrO CTPOEHUSI opraHudeckux sellects A.M.
ByTtnepoBa, Teopusa 3NeKTponMTUYEcKon Auccoumauun, Nepnoanyeckun 3akoH
O.n. MeHoeneesa, 3aKoH COXpaHeHust Maccsbl), 3aKOHOMEPHOCTH,
CYMBOJIMYECKUIA SA3bIK XMMUKN, MUPOBO33PEHYECKUE 3HAHUS, Nexalime B OCHOBE
MOHUMAHWA MPUYNHHOCTU U CUCTEMHOCTU XUMWUYECKMX SIBMIEHWIN, COBPEMEHHbIE
NpeacTaBneHns O CTPOEHUM BewlecTBa Ha aTOMHOM, MOJEKYNSPHOM W
HaAMOMEKYIAPHOM YPOBHSIX

1.3

npencraeneHna 0 MexaHnaMax XUMUYEeCKUx peaKu,wZ, TepMoanHaMNUYEeCKnXx u
KMHETU4YEeCKNX 3aKOHOMEPHOCTAX WX NpoTeKaHnA, O XMMUYECKOM paBHOBECUU,
ONCMNepPCHbIX cucTtemMax

1.4

chakTonorMyeckme CBeAeHUsi O CBOWCTBaX, COCTaBe, MofyyYeHun u GesonacHom
UCNOMb30BaHNN BAXKHEWLLINX HEOPraHNYECKUX U OpraHNYecKknx BeLLecTB B BbITy U
NpaKTUYeCcKon OeATeNbHOCTM YernoBeKka

1.5

oblwue HayyHble MPUHUMMBI  XMMWUYECKOTrO MpPOM3BOACTBA (Ha npumepe
MPOM3BOACTBA CePHON KUCIOThI, aMMuaka, MeTaHona, nepepaboTku HedhTu)

ChopMnpoBaHHOCTb YMEHUI BbISIBAATD:

2.1

XapaKkTepHble MpU3HakM W B3aWMOCBSI3b W3YYEHHbIX TMOHATUN, MNPUMEHNATb
COOTBETCTBYIOLLME MOHATUSI NMPU ONUCAHUM CTPOEHUSI U CBOWCTB HEOPraHUYEeCKNX
1 OPraHUYECKMX BELLECTB U UX NpPeBPaLLEHUIA

22

B3aMMOCBSI3b XUMWYECKUX 3HAHWA C MOHATUSMU WU npeacrtaBneHnAMnU Opyrux
npegMmeToB OnA Oonee OCO3HAHHOIO MOHUMAHUA U OOBLACHEHUS CyLHOCTH




mMaTtepuanbHOro eguHCTBa Mmnpa

CchopMMpOBaHHOCTb YMEHUSI UCMOMb30BaTh:!

3.1

HanMMeHoBaHUA XUMUYECKNX coenHeHnNn MeXayHapoaHOro coto3a
TEOpeTU4YeCckon W MPUKIAgHON XMMUM U TpUBMArbHble Ha3BaHWS BELLECTB,
OTHOCALUMXCA K M3YYEHHbIM Kinaccam OpraHuMyeckMx W  HeopraHM4YecKmx
coegnHeHnn

3.2

XMMUYECKYIO CUMBOMNUKY NSt COCTaBreHusi hopMyn HeopraHU4Yeckux BeLLecTB,
MOMNEKYNSPHBLIX U CTPYKTYPHbIX (Pa3BEepPHYThbIX, COKPALUEHHbIX W CKENeTHbIX)
chopmMyn opraHUYeckrx BELLECTB

CdopmmpoBaHHOCTb YMEHMS KraccudmumpoBarsb:

4.1

HeopraHn4dyeckme Bellecrtea, CaMOCTOATENIbHO Bbl6|/|paTb OCHOBaHUA N KpUtepumn
ansa KJ'IaCCI/Id)MKaLI,I/II/I n3yv4yaeMbiX XMMNYECKUX 00beKkToB

4.2

opraHun4yeckue BellecTBa, CaMOCTOATEsIbHO BbI6VIpaTb OCHOBaHuMA N Kputepumn
ana KJ'IaCCI/ICbI/IKaLI.I/II/I n3yvyaemMbiX XMMNYECKUX obbekToB
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no pasfinvyHbIM Npu3Hakam (‘-IVICJ'Iy M COCTaBy pearmpywoLlinx sewecrts, TeENIOBOMY
Sd)(*)eKTy peakunn, namMeHeHuto CTEeNneHen OKUCNEHUS1 INIEMEHTOB, O6paTMMOCTVI
peakuunn, y4acturo KaTanmaaTopa)

CopMnpoBaHHOCTb YMEHUSI XapaKkTepu3oBaTb AMEKTPOHHOE CTPOEHWe aToMOB
(B OCHOBHOM 1 BO306YXAEHHOM COCTOSIHUN) U MOHOB XUMMUYECKUX 3NieMeHTOB 1 - 4
nepuogoB [lepmnogundeckon cuctembl [O.. MeHnoeneeBa W uX BareHTHble
BO3MOXHOCTM, UCMOMb3ys MOHATMSA S-, Pp-, d-3NEKTPOHHble opbutanuy,
3HEpreTnyeckne ypoBHU

ChopMUpOBaAHHOCTL YMEHUSI OOBSCHATL 3aKOHOMEPHOCTU WU3MEHEHWUsi CBOWCTB
XUMUYECKMX 3rIEMEHTOB U obpasyemblx MMWM COeOUHEHU Mo nepuodam U
rpynnam

C(bOpMI/IpOBaHHOCTb YMEHUA COCTaBlATb YpPaBHEHUA XUMUYECKUX peaKLI,VIIZ n
pacKkpbiBaTb X CYLWLHOCTb:

7.1

OKUCMNUTENbHO-BOCCTAHOBUTENbHBLIX ~ peakuuMit  NocpedCTBOM  COCTaBleHust
3MeKTPoHHOro GanaHca aTMX peakuui

7.2

ypaBHEHUS] peakuuii pasnnyHbIX TUMOB; MOSIHbIE W COKpaLlEHHble YpaBHEHUS
peakuuin MOHHOro OOMeHa, yYWUTbIBasi YCIOBUSI, MPU KOTOPbIX 3TU peakuun uayT
[0 KoHua

7.3

peakuuMin  rMOponM3a, peakuuid  KoMmmnnekcoobpasoBaHus (Ha  npumepe
rMOPOKCOKOMMIEKCOB LIMHKa U antioMUHUS)

CopMmnpoOBaHHOCTb YMEHUSA NoaTBEpXKAaTh:

8.1

Ha KOHKPETHbIX MpYMepax Xapakrep 3aBUCUMOCTU PeakLMOHHOW CnocoBHOCTU
OpraHMYeckx COEAMHEHWUI OT KpaTHOCTM M Tuna KoBamneHTHon ceasu (O u

T-CBA3H ) ' g3ammMHOro BNWSIHUS aTOMOB M IPyMn aToMOB B MOJIEKyMax, a Takke
OT 0COBEHHOCTEl peanmsaLm pasnuuHbiX MEXaHM3MOB NPOTEKaHNS peaKLni

8.2

XapakTepHble XUMn4eckmne cBoWCTBa BellecTB COOTBETCTBYHOLLNMUA
JKCNnepnMMeHTamm n 3anmcamm ypaBHeHVIIZ XUMUNYECKNX peaKLl,VIVI

CopMnpoBaHHOCTb YMEHMSA XapaKTepu3oBaTb COCTAB M BaXKHEWLLME CBOWCTBA
BELLECTB, MpuYHaanexalwimx K onpegernieHHbIM Krnaccam v rpynnam COeavHeHUn




(npocTble BellecTBa, OKcuAbl, MMOPOKCUAbI, CONMKW; YIMeBoAopodbl, MNPOCTbie
adhupbl, CNUpTbl, PEHOMbI, anbAernabl, KeTOHbI, KapBOHOBbLIE KUCMOTbI, CNIOXHbIE
30oMpbl, XKUpPbI, Yrnesoabl, aMUHbI, aMUHOKUCIIOTbI, GENKN)
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CopMnpOBaHHOCTb YMEHMS MPOBOAUTL pacyeTbl N0 XUMUYECKUM hopmynam u
YPaBHEHUSAM XMMUYECKUX PeaKLMin C NCNOMb30BaHMEM (PU3NHECKUX BENTUYMH:

10.1

maccbl (obbema, KOnM4yecTBa BeLLECTBa) NPOAyKTa peakuuu, ecriv O4HO U3
MCXOAHbIX BELEeCTB [aHO B BUAe pacTBopa C onpefeneHHON MaccoBOW [oren
pacTBOPEHHOrO BeLlecTBa Uin AaHo B U3bbITke (MMeeT NpumMecK)

10.2

MacCoBOW UM 06 BEMHOW 0NN, Bbixoaa npoAayKTa peakuynun

10.3

TennoBoro agydekTa peakuunn

10.4

06BbEeMHbIX OTHOLLEHWI ra3oB

10.5

No HaXOXOEHUI0 Xnmmyeckon dopmyrbl BeELECTBa
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BnageHune cuctemon 3HaHU 0 MeTodax Hay4YHOro nosHaHua SIBMEHWI npumpoAabl,
NCMNOJIb3yEMbIX B €CTEeCTBEHHbIX HayKaX U ymMeHue MNMpUMeHATb 3T 3HaHUA NpuU
9KCNepnMMeHTalibHOM UnccrnegosaHun BeLleCcTB U And OOBACHEHUS XMMUYECKNX
SIBIIEHWI, UMEIOLLINX MECTO B npupoge, I'IpaKTVI‘-IeCKOIZ OEATENIbHOCTU YerioBeKa n
B MOBCEHEBHOWN XNU3HU

12

CopMnpoBaHHOCTb YMEHUST NMPUMEHATbL (MCMOMb30BaTb) 3HaHUS O COCTaBe U
CBOMCTBaxX BELUECTB ANs 3KCMEePMMEHTanNbHON NPOBEPKN MMNOTE3 OTHOCUTENBHO
3aKOHOMEPHOCTEN MNPOTEKaHUA XUMUYECKUX peakuuin n NporHo3vpoBaHus
BO3MOXHOCTE WX OCYLIECTBMNEHUS; CUCTEMHbIE XMMWYECKUEe 3HaHuUa Ans
OODBACHEHNST U MPOrHO3MPOBAHUS SIBMEHWUA, MMEKLMX €CTECTBEHHOHAYYHYIO
npvpoay; 418 NPUHATUSA rPaMOTHbBIX PELLEHUA NpobremM B CMTyaunsix, CBA3aHHbIX
C XMunen

13

CcopMnpoBaHHOCTE  YMEHUSI  MNMaHUMpOBaTb W NPOBOAUTb  XUMWYECKUN
3KCMEepUMEHT (Mony4yeHne N n3yyeHne CBOWCTB HEOPraHMYECKUX N OpraHN4eCcKmX
BELLECTB, KayeCTBEHHble peakuun YrneBO4OPOAOB pPasfMyHbIX KIaccoB WU
KMcropoacoaepXaLlmx opraHuyecknx BeLLecTB, pelleHue SKCnepuMeHTanbHbIX
3a0a4y Mo pPacno3HaBaHUIO HEOPraHWYecKUX W OpraHUYecknx BELLECTB) C
cobnogeHnem  npaBun  GesonacHoro  obpalleHuss C  BellecTBaMu U
nabopatopHbiM  obopydoBaHveM;  POPMyNMpoOBaTb  LENU  UCCMEeLOBaHUs;
npeacTaBnsaTb B pasnuMyHon popme pesynbTaTbl 9KCNEPUMEHTa, aHanmM3npoBaThb
N OLeHMBATb UX JOCTOBEPHOCTb

14

CopMnpoBaHHOCTE  YMEHUSI  OCYLLECTBMATbL  LefneHanpaBfeHHbIi  MOUCK
XUMMNYECKON MHbOpMaLMK B pasnnyHbIX UCTOYHUKAX (Hay4Has U ydebHo-Hay4Has
nutepatypa, cpeactBa MaccoBOW WH@opmauumn, ceTb WHTepHeT n pgpyrue),
KPUTUYECKN aHann3mMpoBaTb XUMUYECKYIO MHOopMauuto, nepepabartbiBaTb ee U
Mcrnonb3oBaTb B COOTBETCTBMU C NMOCTaBNEHHON y4ebHON 3agaden
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CopMnpoBaHHOCTb YMEHMSA MPOrHO3NpPOBaTb, aHanM3npoBaTb W OLEeHUBaTb
NMHpopMaLMIO C NO3MLMI 3KOMOornyeckon 6e3onacHOCT! NoCneacTBMi 6bITOBOM U
NMPOV3BOACTBEHHOW [OesATeNnbHOCTU 4YenoBeka, CBsI3aHHOW C nepepaboTkon
BeLLEeCTB; CPOPMUPOBAHHOCTb YMEHUI OCO3HaBaTb OMacHOCTb BO3OENCTBUSA Ha
XWBble OpraHu3Mbl OMpeaerieHHbIX BELWEeCTB, MOHUMasi CMbICT MokasaTens
npenenbHon [OMYyCTUMOM KOHLEHTPaUUW, U MOSICHATb Ha npyvMepax cnocobbl
YMEHbLUEHNS U NpefoTBpalleHns MX BPEOHOrO BO3AEWCTBUSI HA OpraHunam
yernoseka




[MepeyeHb a1EMEHTOB coaepXaHusi, npoBepsemblx Ha EM3 no xumun

Koa lMpoBepsieMbln 3NEMEHT coaepXKaHust
1 TeopeTnyeckne OCHOBbI XMMUU

1.1 CtpoeHne BeuwectBa. CoBpemeHHass Mofenb CTpoeHuss atoma. Pacnpegenenuve
3MNEKTPOHOB MO 3HEpPreTMYeckMM ypoBHAM. Kraccudwukaumsi XMMUYECKUX 3MEMEHTOB.
Ocob6eHHOCTM CTPOEHUST 3HEPreTUYECKNX YPOBHEW aTOMOB (S-, p-, d-3rieMeHTOB).
OcHoOBHOE U BO36GY)XOEHHOE COCTOSIHUS aTOMOB. JNEKTPOHHasi KOHdurypaumsi atoma.
BaneHTHble SNeKTpOoHbI

1.2 Mepunogmyeckan cuctema xumumdeckmx anemeHtoB [.W. MengeneeBa. duandeckun
cmbicn [Nepuognyeckoro 3akoHa [O.W. MeHgeneeBa. [puyuHbI 1 3aKOHOMEPHOCTYU
N3MEHEHNs1 CBOWCTB 9MEMEHTOB W WX COEAMHEHVMA MO MepuodaMm W rpynnam.
3aKOHOMEPHOCTM B U3MEHEHUN CBOWCTB MPOCTbIX BELLECTB, BOOOPOAHbIX COEANHEHUN,
BbICLLUMX OKCUOB U F'MAPOKCAOB

1.3 BaneHTHOCTb. OnekTpooTpuuaTensHOCTb. CTeneHb OKUCIEHUs

1.4 Bugbl xvmnyeckon cBs3n (KOBaneHTHasl, MOHHAas, MeTannunyeckas, BOAOPOAHasi) U
MexaHu3Mbl ee obpasoBaHus. MexmonekynspHele B3aumogencteusa. BewecTtBa
MOJIEKYNISAPHOTO U HEMONEKYNAPHOro CTPOEHUs. Tunbl KPUCTaN/IMYECKUX PEeLUETOK.
3aBMCNMOCTb CBOMCTBA BELLECTB OT TUMa KpUCTanInyeckon peweTku

1.5 Xumunyeckass peakumda. Knaccuumkaumsa XMMUYECKMX peakunin B HeOopraHM4eckom WU
OpraHM4eckom XMMnn. 3akoH COXpaHEHMS Macchl BELLECTB

1.6 CKOpOCTb peakLmm, ee 3aBMCMMOCTb OT pasnU4YHbIX (DaKTOpPOB

1.7 TennoBble 3PdPEKTbI XMMUYECKNX peakLmi. TepMOXUMMYecKne ypaBsHeHNs

1.8 Obpatumble peakumn. Xumudeckoe paBHoBecue. PakTopbl, BAUSIOLIME HA COCTOSHUE
xumMmumyeckoro pasHosecus. MpuHumn Jle WaTense

1.9 OnekTponutuyeckas guccoumaums. CunbHble 1 cnabble anekTponuTel. Cpefa BOAHbIX
pacTBOPOB BELLECTB: KuUcnad, HenTpanbHas, LwenoyHasa. CreneHb guccouunaumu.
Peakuuun nonHoro obmeHa

1.10 Mmaponus conen. WNoHHoe npousBeaeHne BoAabl. BogopoaHei nokasatens (pH)
pacTBopa

1.11 Cnocobbl BbIpaXXeHUSA KOHLEHTpaLMM pacTBOPOB: MaccoBasl [[ONS1 PaCTBOPEHHOro
BELLECTBa, MOMsipHasl KOHUEHTpauus. HacblleHHble M HeHachblWeHHble pacTBOpbI,
pactBopuMocCTb. Kpuctannormagparthl

1.12 OKncnNUTEnNbHO-BOCCTAHOBUTENbHbIE peakuun. NoBeaeHne BeLecTB B Cpefax C pasHbiM
3HayeHvneM pH. MeTogbl anekTpoHHoro 6anaHca

1.13 OneKTponns pacTBoOPOB U pacniiaBoB Conemn

2 OCHOBbI HEOPraHN4YeCKOM XUMUn

21 Knaccudumkaums HeopraHM4eckux coeauvHeHun. HomeHknaTypa HeopraHmyeckux
BeLLecTB

2.2 XMU4eckMe CBOWCTBA BaXXHEWLWIMX METAanmnoB (HaTpuURW, Kanui, KanbUWR, MarHum,

antOMUHNUA, LWHK, XpPOM, XXere3o, Medb) U ux coegmHeHnn. Obwme cnocobbl NosnyyeHnst
MeTannos




23

XnMmuyeckme CBONCTBA BaXHEWLUMX HemeTannos (ranoreHos, cepbl, a3oTa, ¢ocdopa,
yrnepoga v KpeMHMSI) U UX coeauMHEHMI (OKCWAOB, KUCIIOPOACOAEpXKalluMX KWCHOT,
BOOOPOAHbIX COeaNHEHWIA)

24

leHeTu4eckasa cBsA3b HeopraHn4ecknx BelleCTB, MNpuHagnexawmx K pasfimyHbiM
Knaccam

2.5

MﬂeHTMd)MKaLI,VIFI HEeOopraHn4ecknx COeaMHEHUN. KayecTBeHHblEe peakunn Ha
HeopraHn4yeckne Bellectea U NOHbI

OCHOBbI OpraHM4ecKkon XMMmnm

3.1

OCHOBHbIE MOMOXEHNSI TEOPUN XUMUYECKOTO CTPOEHNST OPraHnYecknx coegnHeHni A.M.
byTnepoBa. YrnepoaHbli cKeneT opraHn4eckon Monekynbl. KpaTHOCTb XMMUYECKON
cesign, O~ n T-CBA3U  gps. gp2. sp-rubpuamsaumm opbutanein aTtomMoB yrreposa.
3aBNCMMOCTL CBOWCTB BELLECTB OT XWMWYECKOTO CTPOEHMs Mornekyrn. [omonoru.
Fomonornyeckun psag. isomepusi n nsomepsl

3.2

MoHaTue o dyHKuMoHanbHoM rpynne. OpueHTauMoHHbIe 3heKkTbl 3amecTuTenemn

3.3

npeﬂ,CTaBﬂeHl/le o KﬂaCCI/ICbVIKaLI,I/II/I opraHun4eckmnx BeLlleCTB. HomeHKnaTypa
OopraHn4eckmnx COeaVHEHNN (CVICTE‘MaTI/I‘-IE‘CKaH) N TpuBMalrbHbl€ Ha3BaHUA BaXKHEMNLINX
I'IpeD,CTaBVITeJ'IEIZ KiaccoB OpraHn4yecKkunx selectB

3.4

CeobogHopagukanbHbIi U1 MOHHBIM MeXaHW3Mbl peakumun. [NoHsATUEe O Hykneodune wu
anektpodune. MNMpasmno MapkoBHukoBa. Npasuno 3anuesa

3.5

AnkaHbl. XuMU4YecKkne CBOWCTBA arnkaHoB: ranoreHMpoBaHwe, AerngpupoBaHue,
TEPMUYECKOE pasfoXeHWe, KPEeKWHr, nsomepusauus, ropeHue. lloryyeHne ankaHos.
UvknoankaHel. Cneuudrka CBOWCTB LMKMIOankaHOB C MarnbiM pas3mMepoM  LMKMa.
Peakuun npucoeamHeHns n pagmkanbHOro 3ameLleHns

3.6

AnkeHbl. XuUMWYECKME CBOWCTBA: peakuun  npucoegnHeHUA (FaJ'IOFGHVIPOBaHI/Ie,
rmagpuposaHue, rungporanoreHmpoBsaHue, FVI,EI,paTaLI,I/IFI), ropeHnd, OKWUCreHunAa M«
nonnMepunsaumn. rlpOMbILIJﬂeHHbIe n na6opaToprle crnocobbl nony4yeHund ankeHoB

3.7

AnkagmeHbl.  XMMU4YecKMe  CBOWCTBA  ankagveHoB:  peakuun  MNpUcoeavHeHus
(rvopvpoBaHuWe, ranoreHVpoBaHWe), ropeHus u  nonumepudauun. [lonyyeHue
arnkagneHoB

3.8

AnNKvHBbIL.  XMMU4YEeCKMe CBOWCTBA: peakuMuM NpuUCcoeanHeHus  (raroreHnpoBaHue,
rMapvpoBaHue, ruapaTtauusi, TMaporanoreHMpoBaHue) Kkak cnocob  nonydeHus
NoONMMEpPOB 1 ApYrMx NonesHblX NpoaykToB. Peakumn 3ameweHns. [opeHne aueTuneHa
KaK WUCTOYHUK BbICOKOTEMMNEPATYPHOro nnamMeHn p[Ona cBapkun W pe3kn MeTansioB.
lMpumeHeHne aueTuneHa

3.9

ApeHbl. Xumudeckue cBoncTBa OeH3ona: peakumm 3nekKTpoUIIbHOrO 3aMeLLeHus,
npucoeanHeHnst (rmgpupoBaHue, ranoreHnpoBaHune). Peakuus ropeHnsi. OcobGeHHOCTH
XUMUYECKMX cBOMCTB Tonyorna. [lonyyeHne 6eH3ona. OCOBGEHHOCTU  XMMWYECKMX
cBonctB ctmpona. lMonumepunsaums ctmpona. Cnocobbl MonyyYyeHns n npuMeHeHue
apomMaTUyeckux yrnesogopoaoB

3.10

CnupTbl. MNpenenbHble 0g4HOATOMHbIE CNUPTLI. XMMUYECKME CBOWCTBA: B3aumMoaencTemne
C HaTpMeM Kak Ccrnocob  YCTAHOBIEHUS  HanMuyMs  TMOPOKCOrpynnbl,  C
ranoreHoBogopogaMu  kak  crnoco®  MosfyyYeHWst  pacTBOpuUTENen, BHYTpU- U
MeXMoneKynspHas aervapatauus. Peakumsi ropeHusi. lNMonyyeHne aTaHoma: peakuus
OpOXeHWs1  [ToKO3bl, ruapaTauns  dTuneHa. JTUMEHINMKONb M FNULEPUH  Kak
npeacTaBuUTenu npeaenbHbiX MHOFOaTOMHbIX CMIMPTOB




3.11

®deHon. XumMmuyeckne CBOMCTBa hpeHona (peakuuu ¢ HaTpueMm, FMAPOKCUMAOM HaTpus,
6pomom). MonyyeHne deHona

3.12

Anbgernabl.  XUMMYECKMEe CBOWCTBA NpPeAEeNibHbiX  anbAernaoB:  rMapupoBaHue;
KayeCTBeHHble peakumm Ha kapboHunbHylo rpynny (peakums "cepebpsHoro 3epkana",
B3aumopgenctene c rugpokcmgom meau (). MNonyveHne npepenbHbIX anbAerngos:
OKWCNeHne CnupToB, rmapaTtaums aueTuneHa. AUETOH Kak MnpeacTaBuTeNb KETOHOB.
OcobeHHOCTH peaKLun OKUCNEHNS aleToHa

3.13

KapboHoBble KMCMOTbI. XMMUYEeCKMe CBOMCTBA NpeaerbHbIX OGHOOCHOBHbBIX KapBGOHOBbIX
kncnot. OCOBEHHOCTU XMMWYECKMX CBOWCTB MypaBbMHOWM KucnoThbl. [lonyveHue
npegenbHbIX OAHOOCHOBHbIX Kap60HOBbIX KUCINOT. OKWUCIeHune arikaHoB, alikeHOB,
nepBUYHbIX CNUPTOB, anbaerngos. Bbiclune npegenbHble U HeEnpeaerbHble Kap6OHOBbIe
KUCNOTbI

3.14

CnoxHble acupbl 1 xupbl. Cnocobbl NonyvyeHWs CroxHbix 3acpmpoB. OGpaTMMOCTb
peakuuun atepucukauuun. NpumeHeHne CrnoXxHbiX aMPoB B NULLIEBOMN U NapdOMepPHON
NPOMBILLIIEHHOCTU. XKMpbl Kak CrOXHble 3uMpbl MULEPUHA WU BbICWIMX KapOOHOBbIX
KMCrnoT. XMMMUYEeCKMe CBOMCTBA >XMPOB: MMApUpOBaHWE, OKuUCNeHue. [Maponus, unu
OMbINIEHME, XXMPOB KaK Crnocod MPOMBILLIIEHHOTO NOJTyYEHNS CONeN BbICLLUMX KapBOHOBBIX

kucnot. MBI wak conn Bbiclnx KapBOHOBLIX KNCTOT

3.15

XuMuyeckme CBOMCTBA MOKO3bl: peakumun ¢ y4acTueM CnMpTOBbIX U anbAerngHon rpynn
M MoOnoyHokucrnoe  OpoxeHve. [lpuMeHeHWe  [MOKO3bl, e€e  3HayeHue B
X13HeaesaTenbHOCTH opraHusma. Ovncaxapvapl: caxapoa3a, ManbTo3a.
BoccraHaenuvBatoLwme n HeBOCCTaHaBnmBawLwme gucaxapvasl. [maponns aucaxapuaos.
Monucaxapuabl: kpaxman, rnvkoreH. CTpoeHne MakpoMOneKyn Kpaxmana, rivkoreHa u
uenmnonosbl. PnManyeckne CBOWCTBA Kpaxmana W Lenmonosbl. XMMuM4eckMe CBOMCTBA
KpaxMana: ruMaponus, KayeCTBEeHHas peakuus C MogoM. XMMUYecKue CBOWCTBa
Lennonosbl: rmgponua, nonyyvyeHve aupoB Lenntonossl. MNoHaTMe 06 MCKYCCTBEHHbIX
BONOKHax (BMCKO3a, aueTaTHbIN LWeSK)

3.16

AMUHBI. AMUHBI KaK OpraHM4Yeckne OCHOBaHUS: peakuun ¢ BOAOW, KUCIOTaMu, peakums
ropeHusi. AHUINH Kak NpeacTaBuUTENb apoMaTMYeCKUX aMUHOB. XMMUYECKMEe CBOWCTBA
aHuIMHa: B3aMMOAENCTBME C KucnoTamu, GpomHOM Bogown, okucneHue. [lonyyeHne
aMMNHOB ankumnnpoBaHmem aMMnaKka n BOCCTaHOBIIeHnem HUTPONPOU3BOAHbLIX
yrneBo4opOaoB

3.17

AMUWHOKMCNOTLI U 6ernkn. AMUHOKUCNOTHLI Kak aM(bOTeprIe opraHun4yeckmne coeanHeHu4.
OCHOBHblE  @aMMHOKUCIIOTBI, 06pa3yrou.w|e Oenkn. Xumundyeckme cBoncTBa OEnKoB:
rmaponuns, neHatypauusd, Ka4eCTtBeHHbIE (Ll,BeTHbIe) peaKkunn Ha oenkun

3.18

CTpoeHue n CTpykTypa nonumepoB. 3aBUCMMOCTb CBOWCTB MONIMMEPOB OT CTPOEHUS
mMonekyn. OCHOBHble CNOCODbI MOMyYeHMsT BbICOKOMOMEKYISPHbLIX COeAUHEHWIA: peakumnn
nonnumepusaLmm u nonukoHaeHcaumn. Knaccudukaumsi BONOKOH

3.19

VoeHTugukaumsa opraHnyeckmx coegumHeHuin. PelleHne akcnepuMeHTanbHbIX 3adady Ha
pacno3HaBaHWe OpraHN4YeCcKMX BELLECTB

3.20

"eHeTU4eckasa cBA3b MexXxay Knaccamm opraHn4ecknx CoeauHeHnn

XMUs N X1U3Hb

4.1

XumMunsi B NOBCEQHEBHOW XXU3HW. I'IpaBMna ©e3onacHowm pa6OTbI C €KMW, ToprovnmMmmn un
TOKCMYHbIMU BelleCcTBaMu, cpeacrteammn ObITOBOW XMW

4.2

Xvmns n 30opoBbe. Xumus B MeguumHe. XMMUS N CerbCKoe XO03ANCTBO. XUMKUSA B
NPOMBILLIIEHHOCTU. XUMUSA N SHEpreTuka: NpUpoaHbIN U NOMNYTHLIN HEPTAHOWN rasbl, UX
coctaB M ucnonb3oBaHue. CoctaB HeddTN U ee nepepaboTka (MPUPOAHbLIE UCTOYHMKN




yrneBo4opOaOB)

4.3 Xnmmnsa n akonorusi. XuMmyeckoe 3arpsisHeHne OKpyKaroLen cpefbl U ero NocneacTeus.
OxpaHa rmgpocdepbl, noyBbl, armocdepbl, Grnopbl M @ayHbl OT XUMUYECKOro
3arpssHeHus. [Mpobnema oTxo40B M NOBOYHBIX NPOAYKTOB. ArbTEPHATUBHbLIE UCTOYHNKM
aHeprnm

4.4 O6wwe npeacTaBneHnst 0 NMPOMBbILLIIEHHbIX cnocobax NonyyYeHUst XMMUYEeCKMX BELLEeCTB
(Ha npumepe nNpOM3BOACTBA amMMmuaka, CEpHOM KUCroThbl). YepHas W UBeTHas
meTannyprusi. CTEKINO W cunvKaTHasi MPOMBILLINIEHHOCTb. [POMBbILLNIEHHAs opraHMYeckas
xumusi. Cbipbe Ansi OpraHUYeckoi MPOMbILLIIEHHOCTU

5 Tunbl pacyeTHbIX 3aga4y

5.1 PacyeTbl Macchl BelllecTBa uUnu o6bemMa rasoB Mo M3BECTHOMY KOMNUYECTBY BeLLECTBa,
macce unm o6 beMy OIHOro U3 Y4acTBYIOLMNX B peakuun BELLeCTB

5.2 PacueTbl Tennosoro agpdekra peakumm
5.3 PacyeTbl 06bEMHbIX OTHOLLEHWI ra30B MPU XUMUYECKUX peaKkumsaxX
54 PacueTbl macchl (06bema, KonmMyecTBa BeLLecTBa) NPOAYKTOB peakuuu, ecrnv ogHo w3

BELLECTB AaHO B N30bITke (MMEeT NnpumecH)

5.5 PacuyeTbl maccoBon nnn o6bemMHOM JONKM BbIxOA4a NPOAYKTa peakuum OT TeopeTuyecku
BO3MOXHOro

5.6 PacueTbl maccel (o6bema, KonmyecTBa BellecTBa) NPOAyKTa peakuun, ecnv OgHO u3
BELLECTB AaHO B BuOe pacTtBopa C OnpenerieHHOW MacCoBOW [ONel pacTBOPEHHOrO
BellecTBa

57 PacuyeTbl ¢ ucnonb3oBaHMEM MOHATUI "MaccoBas gons”, "MonspHasi KOHUeHTpauus",
"pacTBOpMMOCTL"

5.8 HaxoxgeHne mMonekynapHon opmynbl OpraHMYeckoro BellecTBa Mo ero MA0THOCTU U

MacCOBbIM OJ1AM 311EMEHTOB, BXOAALLUMX B €ro cocTtaB, U No nNpoayKTtamM cropaHuna

METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

VYuebnuk: ®I'OC Xumus . 11 kmace. O.C. IN'abpuensn, M.Octpoymos. C.A CnankoB
— M.: IIpocBemienue, 2024r.

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

[Tpesentanms (MHDOYPOK):https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-
803499.html Buneoypoxk:http://school-collection.edu.ru

[Tpesentauust (MHOOYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847 .html

[IpesenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.htmlhttp
POII):https://resh.edu.ru/subject/lesson/3534/

Ipuiaoxenue Nel

JIMCT KOPPEKIINU
Ypoxu, koTopsie TPeOyIOT KOPpPEeKIHH Ypoku, conepxamme KOppeKUn0
Hara | Ne Tema ypoka Ilpuunna | ara Tema ypoka ®opma KOppeKIun
ypo- KOppeKuuu (o0benHeHUE TeM,
Ka CaMOCTOSITe/IbHOE

H3y4YeHHe + KOHT-
poJsibHasi paboTa u
T.11.)







