


IHHOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XWMUHM Ha YpPOBHE CpEIHEro oOmero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit ®@enepanuun», TpeOOBaHU K pe3yjbTaTaM OCBOEHUS
dbenepanbHOll 00pa3oBaTEILHOM MPOrpaMMBbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIX B  DeaepaibHOM  TOCYAapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa30BaTENbHBIX OpraHusanusx Poccuiickoin
denepanuy, peamu3yOIIUX OCHOBHBIE O0pa3oBaTENbHBIE IPOrPAMMBIL, U
OCHOBHBIX TIoNOkeHuM «Crparernn pa3BuTusl BocnuTaHus B Poccuiickon
Oepneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOorpaMMbl MO XUMHUHU, K OINpPEACIICHUIO
oO1el cTpareruu o0y4deHusl, BOCIIMTAHUS U Pa3BUTUS 00ydarouuxcsi CpecTBaMu
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHIentyanbHbeie mnojoxeHuss ®I'OC COO o B3auMO0OYCIOBICHHOCTH IIEJIEH,
coliepKaHus, PE3yJIbTaTOB OOyuYeHUs U TPEOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITY CKHUKAMHU
o01eo0pa3oBaTeIbHON OpraHU3alliy, SBISETCS HEOThEMIIEMOM YacThi0 HX
oOpazoBaHHOCcTH. OHO CHYXUT 3aBepUIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHUA. OTH IIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIBTYpPbI
YelioBeKa, a TakXKe HSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M TIpUpoJIHON cpene. Peamusyercs xumuyeckoe o0Opa3oBaHue
oOyyJaronuxcsi Ha ypoBHE CpeHero o0miero oopa3oBaHus CpeicTBaMU y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHUE M TMOCTPOCHHE KOTOPOTO OIpPEAENIeHbl B
OporpaMMe O XMMHUHU C YYETOM CHEHU(PUKH HAYKHM XUMHH, €€ 3HA4YCHHS B
MO3HAHWU TIPUPOJLI M B MaTEpPUAIBHOW JKM3HH OOIIECTBA, a TakkKe C y4ETOM
o0Imux 1ened W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoii denepannm.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAET OCOOYIO POJb B
COBPEMEHHOW IUBUIM3AIMHN, B CO3/JaHUM HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOI BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJICTABIEHUS 00 OKpYKalOLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpa, OCO3HAHUS B3aUMOCBSA3U MEXKIY
CTPOEHHEM BEIlIeCTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTsIMU TPUMEHEHUSI.

TecHO B3aMMOJIEHUCTBYS C APYIMMH €CTECTBEHHBIMU HayKaMH, XMMUS cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHass XMMHS Kak Hayka
co3ujaTesibHas, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA Ha pEUIeHUue
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS 4YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMM LEISIMH W NPUHLUIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npenamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJIMMYI0 MM JJis BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpUEHTHUPOB, YCIEHIIHOrO BKJIIOUEHHUS B JKHW3Hb COLMYMA, MPOJOJIKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBndiomiuMyU  IIpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOIIass M HeopraHUYEcKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPraHWYECKOW XUMHM (C BKJIIOYEHUEM 3HAHUU U3 OOIIeH XUMUM) U
OpraHnyeckon xumuu. GOpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU HU3YyUYEHUU
npeaMera oOecleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOIro00pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranunyeckas xumus» U «OO0mas u
HEOpraHuyecKkass XuMus» copMmupoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydeOHOro marepuajla U o0O0ycJoBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENENEHHBIX
TEOPETUYECKHX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHUHM BEIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCUYECKOHM TEOpUU CTPOCHHSI OpPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMUYECKHX U DJIEKTPOHHBIX
OpeICTaBICHU O cTpoeHuu BemlecTB. CBedeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHH — OT YTIJIIEBOJAOPOJIOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHUH. B Kypce OpraHM4eckol XUMHUHU IOJIy4arOT pPa3BUTHE
chopMUpOBaHHbBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus MEepBOHAYATIHHBIC
IPEICTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOUN pEAKIIUH.

[Tog HOBBIM yrJIOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCsS UW3YUYEHHBbIA Ha YpPOBHE OCHOBHOTO 0O0mIero o0Opa3oBaHUs
TEOPETHUUECKHi MaTepuadl u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» OOYyYarOIIMMCSl TPEAOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJIOTHYECKUX TO3UIUH,
rIy0ke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3akoHa — OT
000011aro1Iel 10 00BSACHAIOIIEH U TPOTHO3ZUPYIOIIEH.

EnuHas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBAaxX W MPUMEHECHHH, a TAaKK€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus jomnoyHseTcs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICp)KaHUsI, HMMEIOIMMUMHU KYJIbTYPOJOTHUYECKUM U TMPUKIATHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAaHUIO B3aMMOCBS3UM XUMHUU C
JPYTMMHM HayKamu, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUUYECKOU
JESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHUSI K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XHUMHEH, KPUTUUECKHM OCMBICIMBATH MH(MOpPMALUIO U
OpUMEHSATh, €€ JUIA TIOTIOJHEHUS 3HAHWHM, pEeNICHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y 0OO0YUYarOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI [IJIsi TMOHUMAHUS
dbunocohckux HaEH, TaKMX KaK: MaTepUaTbHOE €IMHCTBO HEOPTAaHHMYECKOTO U
OpraHUYEeCKOTO MHUpa, OOYCIOBICEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh TMPUPOJHBIX SBJICHUM MyTEM OKCIIEpUMEHTa U
pelieHuss TMPOTUBOPEYMH MEXAY HOBBIMH (akTaMU W TCOPETUUECCKUMHU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTUUYECKUX MpoOIieM, a
TakKe MPo0JIeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPHUAJIOB.

B nmnmane pemeHus 3agad  BOCHHUTAHUS, Pa3BUTUS U COIMAIM3ALUU
00yYaroImMXcsl MPUHATHIE MPOTPpaMMONM IO XUMUM TOAXOJbI K OIPEACICHUIO
COJICp)KaHUSI W TIOCTPOCHMSI TpeAMETa MpeaycMaTpuBalOT (GOpMUPOBaHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHUE IS
Pa3NUYHBIX BHJIOB JICSITEIBHOCTU: pEUIEHUS TMpoOJieM, TMOUCKa, aHalu3a W
00paboTku uHOpMaIK, HEOOXOTUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCJIEIOBATENbCKONU ACSATEILHOCTH, 3aHUMAIOIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnonaBaHus XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHus, MPU OMpeaeTICHUN
COJICPKATEIIbHOM XapaKTePUCTUKU IIeJIeM M3ydeHUs IpeaMeTa HarpaBiIeHUEM
MEPBOCTENICHHON 3HAYUMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB
XUMUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
NEATEIIbHOCTH 4YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJnbTypbl. C



METOJIMYECKOW TOUYKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IIpEAMETA SBJISIETCS BIOJIHE OIPABIAHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUsl TJIaBHBIMU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

e (opMHUpOBaHHE CHCTEMbl XHMHYECKHX 3HAHMH KakK BakKHEHIen
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeXKaT KIIOYEBbIE MOHATHUS, (PYyHIaMEHTAIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MHPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS;

o (dopMHpOBaHKE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BELIECTB M XUMHUYECKUX peaKlMi, HEeoOXOAUMBIX ISl NpUOOpeTeHus
YMEHHUI OpPUEHTHPOBATHCS B MHPE BEIIECTB W XUMUUYECKUX SIBJICHUM,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHMH U CLIOCOOOB JEATENHOCTH, CBA3aHHBIX C HAOIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e301acHOro oOpaIieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA 1eJIed U 3a1a4 U3y4YeHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oluiero oopazopanusi. CeromHs B
OpernojaBaHu  XUMHM B OoOJibIlIed  CTENEHM OTHAETCA  MPEANouYTEeHUE
IPAKTUYECKONM KOMIIOHEHTE COJAepKaHusg OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIAJACIOIIEr0 He
HAOOpOM 3HAHWN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMHu U
YMEHUSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUW M NMPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISl peLIeHUs] TPAKTUYECKUX 3a]1aY.

B cBsa3u ¢ sTUM npu M3ydeHHM TmpeaMera «XUMHUS» JTOMHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE 1IN U 3a]]a4H, KaK:

aganTaius oO0y4yaroluXxcsl K YCJIOBUSIM JTUHAMHYHO PA3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMSIX, CB3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHue y O0OyYarolmUXCsi KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UIS Pa3IU4HbIX BUJIOB
NEeSATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHalIu3a U 00pabOTKKM MH(POpPMALINH,
HEOOXOIMMBIX JUIsl MPUOOPETEHUs! ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe IS OIEHKH C MO3UIUN



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yYAIOIIMXCS: CHOCOOHOCTH CaMOCTOSATEIBLHO IPHUOOPETATh HOBBIE
3HAHHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI TOUCKA U aHallu3a y4eOHOH U
HAYYHO-TTOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKAHNUS;

dbopMupoBaHUe U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJIFOIaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IJIAHUPOBAHUM U MPOBEIACHUM XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHCTHYECKOU
HApPaBIEHHOCTH XUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00aIbHBIX MpPoOsieM
paloHaIBHOTO MPUPOAOIOIB30BAHNUSA, MTOMOIHEHHS SHEPTETUUECKUX PECYPCOB H
COXPAaHEHHUs NPUPOJIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeXKHOIo
OTHOUIEHUS K TPUPOJE M CBOEMY 3[I0pPOBbIO, a TakKKe MPUOOPETEHUs OIbITa
MCTIONB30BAaHUSl TOJYYCHHBIX 3HAHUHM I TPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yueOHoM mnaHe cpeaHero ooOmero oOpa3oBaHHUs MpeAMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAyUHbIE
IPEIMETHD».

OO61iee yncno 4acoB, OTBEAEHHBIX JIJIsl U3YyUYEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpenHero ooOmero obpazoBanus, coctaBiser 68 yacos: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXKXAHUME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKash CBsA3b B
OpraHUYECKUX COCANHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHMH (CUCTeMaThyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHHE ¢ O0pa3laMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMWA psAf. MeraH u dTaH —
OpocTelIne MNPEJCTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
OpocTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHINMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakIMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus1), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHEeHHe. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAMH, INPUHAMICKAIUMU K
Pa3IMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKuil), nuponus. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ]  YIJIEBOAOPOJIOB U
raJIoOr€HONPOU3BOAHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHHE ITUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Borlunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

Kuciopoaconepskamue opranu4ecKue coeJMHeHu s

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTHUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHUE), IpUMEHeHue. BoaopoaHble CBsA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  I[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEaKUuus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManmplerull, ALETAIBIAETHI:  CTPOEHUE,
¢u3nyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHrne U MpuMeHEeHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['umaponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJieBoJoB  (MOHO-, JHU- H
nosicaxapubl). ['oko3a — npocTenii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pyKTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemnonosa kak npupojsbsie nojaumepbl. CTpoeHne Kpaxmana u
HeJUt0NI03bl.  DU3MUECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuud (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUN).

A3oTcozepkalme oOpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Oprannueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha NpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHSI XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHICHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpallCHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMETHBIX CBSA3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MMOHSATHA: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

@dusnka: Marepus, DJHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboTOoCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypesl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJBbHOIO NUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMu4eckuii 3aeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOutanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIUs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cuCTeMbl
xumuuecknx anemeHtoB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYyIINaM U MEPUOJaM.
3HavyeHue NEePpUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKass CBsi3b. BuAbl XHMHYECKOH CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBaJEHTHOW XUMHUUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKkuenTopHelii). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKH.

[TonsTie o mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BelleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamms — XUMHUECKMX — peakmuii B
HEOPraHUYECKOM M OpPraHWYeCKOM XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakiu, €€ 3aBUCUMOCTh OT pazfiuyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XuMU4Yeckoe paBHOBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
XuMHU4ecKoro paBHoBecus. [Ipunnun Jlelllarense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie d5ekTponuTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYEHUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «Ileproauyeckas cucrema XuMHYecKux 3memeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JeHUuE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIMH HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHHEM ITOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemeranner. Ilomoxkenne HemerayumioB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@®u3nyeckue CBOMCTBA HEMETAIJIOB. AJIIOTPONHUsS HEMETalIoB (Ha mpuUMepe
KHCJIOpPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAMHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. Ilonoxenue meraimioB B llepuognueckon cucreMe XMMHUYECKUX
anemeHToB [I. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CIulaBbl METaJIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HANIPSIKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEMIIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIHH,
MarHui, amoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M WX IpPEBpalICHUM:
U3y4eHHEe KoJIeKuuu «MeTamisl U CIUIaBb», OOpa3loB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHHEe M OINHCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA AITIOMUHUSA C PACTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE pEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPTeTUUECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHHLIMIAX [POMBIILICHHOTO
NOJIyYECHUS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUATIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE W MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HW3y4YeHMH  OO0med u
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTECTBEHHO-HAYyYHbIX TMOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE TOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupUKalusi, NepUuOJAUYHOCTh, HaOIIOJCHHE,
SKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusukKa: MaTepus, SHEPTus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIusi, MPOU3BOJICTBO
CTPOUTENbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAS
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieajaMd POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJeIuIo
OTE€YECTBEHHON XUMMHHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00JACTH TEOPHUH U MPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHMSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpEca M [O03HABaTEIbHBIX MOTHMBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHayin3e MHPOpPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 30pOBOro u 0Oe30macHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOMIoIcHUs TpaBWJI OE30MacCHOTO OOpalleHHs] C BEHIeCTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATENBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJIEACTBUNA W HENMPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s1, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHUWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAIMPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUYECKONW HAMpPaBICHHOCTH U BaXXHOM pOJIHM B
CO3/TaHUHM HOBOM 0a3bl MaTepHAIBHOM KYJIBTYPHI, peIICHUH TI100aIbHBIX IIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
00IIeCcTBa;

€CTECTBCHHO-HAyYHOM TI'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPY’KAIOIIEro MUpA U
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C LEJbI0 MOJXYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUSA U1
perieHus: IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro IMmpenMera «XHMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TMOHATHSA, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIIECC, CHUCTEMa, HAyYHBIA (PAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNe, HAOIIOJEHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (IMO3HABaTENIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecCIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00yUYarOIINXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B IMMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Osaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 6a30Bble JJOrNYeCKHeE TeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesATh IeNM JEATENbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHWN NPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

INPUMEHSTh B MPOLIECCE TTO3HAHMSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YAa€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHMA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HaONIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111€HHsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTEILHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMaruu (HAydHO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CMMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NEeSTENbHOCTh, Ompenensis e€ Leau M 3aJauyd, KOHTPOJIMUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJyYEHHsS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAOIINE TOHATUS (XMMHYECKHWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUHM U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3bIK XWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SIBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJb30BAHUM BaXXHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHUYECKUX DPEAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJ OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAIIEHKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (YrJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpKaIlne
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS 110
cucrematudyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AllEeTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbus3nueckne W XWMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMHM YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WUJIU IMPOIYKTa
peakIuu 1O H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU TIPU U3yUYEHUH BEILIECTB U
XUMUYECKUX SIBICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Y4YEHHE €ro CBOMCTB, Ka4YeCTBEHHBIC PEAKIUU OPraHUuYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OETKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTH BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBAa MAacCOBOMU
uHpopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYXKalollel MPUPOITHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokazatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO0 BO3IACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsl ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins nis 3anucu XUMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PEIICHHS TPAaKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAHWM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHUYCCKHM 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
9JICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsl CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJIMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, DJJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPHUHU M 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOW JUCCOUMalnM, nepuoanueckud 3akoH [l. M. Menneneesa,
3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUU SI3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIUE B OCHOBE IMOHUMAaHWS IMPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPAILCHHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHus (OpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HEraluI€Hasi U3BECTh, IUThEBAs COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPENEATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPAaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpPMHUPOBAHHOCTb YMEHHU YCTaHaBIIMBAaTh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa J.
N. MeHnneneeBa v IEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOITYIO, 00BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuonnueckon cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEAUHEHUN
o nepuoaam u rpynnaM llepuoanyueckor cuctemMbl XuMHYECKUX deMeHToB []. H.
Menaeneena;

c(OpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTHUMOCTU
peaKkIlMM, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHUS PEaKUUi pazIUUHbBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIMii HOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHX
BELLECTB;

cOpPMUPOBAHHOCTh YMEHHM  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIrO OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctus (mpunuui Jlelllatense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUUCICHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEeaKUUU
BEIIECTB, TEIUIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO JT1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHUIAa BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpEeNEeNeHNe Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOTO
WHIMKATOpa, BIMSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMU Ha cyib(par-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad II0
TeMaM «Metamb» u «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIlEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000pPYAOBaHUEM,
OPEICTaBISITh pPE3yJbTaThl XUMHYECKOIO J3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBWJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbeicn mokaszarens I[IJIK, mosicHATs Ha mnpuMepax CcrocoObl YMEHBIICHUS U
pPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne | HammeHoBaHHePa3Iea0B U Koanyectpouacos JekTpoHHbIE (IUPPOBHIE)
n/m | TeMIpPOrpaMmel Bcero | Konrposabubiepadorsl | IIpakTudecknepaboThl | o6pa3oBaTebHbIEPeCYPChI
Pasnen 1.TeopeTnyeckue 0CHOBBI OPraHMYeCKO XMMUH

[Ipenmet oprannyeckoi

xumun. Teopus CTpoeHHs

1.1 p p . 3 1 0 http://maratakm.narod.ru

OpraHUYECKUX COCIMHEHUM A.
M. byrneposa
Nrtoronopaszneny 3
Paznen 2.YraeBoaopoabt
[IpenenbHbICYTIIEBOAOPOIBI — http://school-

2.1 2 0 0 : . .
AIKaHBI collection.edu.ru/collection/chemistry
Henpenenbueie

2.2 YTJIEBOJOPObI: aJTKEHBI, 6 0 1 http://chemistry
AJIKaJIMEHBI, ATKUHBI

23 ApOoMaTn4eCcKUEYTIEBOJOPOIbI 2 0 0 http://him.1september.ru
IIpupoaHbIe HCTOYHUKU

2.4 rIJ)IeI;o OpOJOB U UX 3 1 0 tp:/ischool-

' y AOpoa collection.edu.ru/collection/chemistry
nepepadoTka

Uroronopaszneny 13

Paznen 3.KuciaopoacoaepskanueoprannieckuecoeIMHeHU s

3.1 Cruptel. Genon 3 0 0 http://him.1september.ru
Anpaeruapl. KapOoHOBBIS

3.2 AT P 7 0 1 http://chemistry
KUCT0ThI. CloXKHbIE 3(PUPBI



http://maratakm.narod.ru
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://chemistry
http://him.1september.ru
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru
http://chemistry

http://school-
3.3 YTIeBOE! 3 collection.edu.ru/collection/chemistry
Uroronopazneny 13

Pa3znen 4.A30TconepkaniueopraHnyecKkuecoeIMHeHu sl

A LA OKHUCIOTBHL.
4.1 MHHBL AMIHOKHCIOTHT 3 http://maratakm.narod.ru
benkn
Nroronopaszneny 3

Paspnen 5.BbicokoMOJIEKY ISIPHbIECOEIHHEHUA

5.1 Inactmaccer. Kayuyu. 2 http://him.1september.ru
Bosokna
Hroronopaszneny 2
OBIIEE KOJIMYECTBO YACOB 14

I10 ITPOTPAMME



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://maratakm.narod.ru
http://him.1september.ru

11 KIIACC

Ne HaumenoBanuepasjae/ion
n/m | M TeMOporpamMmbl

KonuecTBOouacos

Bcero

KonTposbHbIepadoThI

IIpakTyeckuepadoTHI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTebHbIEpPeCypChl

Pa3nen 1.TeopeTnyeckneoCHOBHIXUMHH

CTpoeHue aTOMOB.
[lepuonuueckuii 3aK0H U

1.1 [lepuoanueckas cuctema 3 1 0 http://maratakm.narod.ru
XUMHYECKHUX DIIEMEHTOB
J1. 1. MenneneeBa
CTpoeHueBeENIECTBA.
1.2 p B 4 0 0 http://him.1september.ru
MHoroob6pa3ueBeniecTn
http://school-
1.3 XMMITIeCKICpeaknm 6 I 1 collection.edu.ru/collection/chemistry
http://school-
"
Torotiopasaeiy 13 collection.edu.ru/collection/chemistry
Paznen 2.HeoprannueckasixuMusi
2.1 Meramisl 6 0 1 http://chemistry
2.2 Hemeramnsl 9 1 1 au ://S.C hool- ) .
collection.edu.ru/collection/chemistry
CB43b HEOPraHUYECK
2.3 BA3H Heoprateciix i 2 0 0 http://him.1september.ru
OpraHUYECKUX BEIIECTB
Wroronopasneny 17 http://maratakm.narod.ru
Paznea 3.Xumus ¥ :XKu3HL
3.1 XUMUS U )KU3Hb 4 0 0 http://chemistry
Hroronopazneny 4



http://maratakm.narod.ru
http://him.1september.ru
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru
http://maratakm.narod.ru
http://chemistry

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaugecTBO yacoB D1eKTPOHHbIE
N Tema ypoka Kontpoasubie | IlpakTuueckue Jlara uHpposkIe
n/n Bcero H3yUYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpeameT opraHM4ecKor XUMHH, €€
BO3HHKHOBEHHUE, PA3BUTHE U httor//school
1 3Ha4YeHue. Teopus TOCTOBEPHOCTH 1 0 0 02.09.2025 PLSE00
collection.edu.ru
pe3yJsibTaToB byTieposa , ee
OCHOBHBIE ITOJIOKEHU
AMUHHUCTpATUBHASA BBOIHAS
2 s P g 1 | 0 09.09.2025 hitp://www.chemnet.ru
KOHTpOJIbHas paboTa
[IpencraBnenue o KIaccuPpUKAIUU
OpPraHUYECKHUX BEIECTB.
Homenxknarypa (cucremMaTndeckas) U
3 ypa ( ) 1 0 0 16.09.2025 http://experiment.edu.ru
TPUBUAIILHBIC HA3BAHUS
OpraHMYEecKUX BellecTB (mpodeccus
OpTaHUK)
http://school-
AJKaHBI: COCTaB U CTPOCHHE, ) )
4 1P | 0 0 23.09.2025 collection.edu.ru/collecti
TOMOJIOTUYECKUH sl .
on/chemistry
MeTtaH 1 3TaH — OPOCTEUIIHE
5 p 1 0 0 30.09.2025 http://classchem.narod.ru
MPECTaBUTEIN aJTKAHOB
A :
6 HKUGHH COCTAB I CTPOCHHE, 1 0 0 07.10.2025 http://maratakm.narod.ru
CBOIiCcTBa
. http://school-
7 DTWICH U IPONUIICH — MPOCTEHIINe 1 0 0 14.10.2025 :
collection.edu.ru
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MMPpEaACTAaBUTECIN AJIKCHOB

Ankanuensl. bytaauen-1,3 u

pabora 3a 1 mosnyroaue

8 meTmioytanuen-1,3. [lomyuenue 21.10.2025 http://maratakm.narod.ru
CHHTETUYECKOTO KayuyKa U Pe3UHbI
ITpaxTrueckas padota Ne 1. http://school-
9 «lTomydyenue >TueHa U U3y4EHHUE €TO 04.11.2025 collection.edu.ru/collecti
CBOMCTBY on/chemistry
AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHH PSII.
10 POCHHA, ek p 11.11.2025 hitp://maratakm.narod.ru
AlleTHIIeH — MPOCTEHIINIA
MPEJICTAaBUTEND aJIKHHOB
BrrunciaeHus no ypaBHEHHIO
11 . yp 18.11.2025 http://experiment.edu.ru
XUMUYECKON PeaKIuu
ApeHbl: OeH30 OJIyOIL.
12 PEHPL: DEHZ0 M TOIYOT 25.11.2025 http://www.chemnet.ru
TOKCUYHOCTH apEHOB
I'eneTndeckas CBsI3b yIII€BOJOPOIOB,
13 MIPUHAIJIEKAUX K PA3ITUYHBIM 02.12.2025 http://experiment.edu.ru
Kkaccam(mpodeccusi XUMUK)
IIpupoHBIE HCTOYHUKH
TJIEBOJIOPOJIOB: IPUPOIHEIN a3 u
14 y AOPOL PHPOAL 09.12.2025 http://classchem.narod.ru
MOy THBIE HE(DTIHBIC Ta3bl, HEPTh U
MPOAYKTHI €€ mepepadoTKu
IIpupoHBIE HCTOYHUKH
TJIEBOJOPOJIOB: MIPUPOIHEIN Ta3 "
15 y AOPOL PHPOIL 16.12.2025 http://maratakm.narod.ru
MOy THBIC HE(DTIHBIC Ta3bl, HEPTh U
MPOJIYKTHI €€ mepepadoTKu
AJIMUHHCTpaTUBHAS KOHTPOILHAS
16 A P P 23.12.2025 http://experiment.edu.ru
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Hp CACIbHBIC OJHOATOMHBIC CITUPTHI:

17 13.01.2026 http://www.chemnet.ru
METaHOJI U 3TaHoJ. BogopoaHas cBA3b
http://school-
MHoOroaToMHBIE€ CIUPTHI:
18 P 20.01.2026 collection.edu.ru/collecti
STUJICHTJIUKOIb U TTULEPUH .
on/chemistry
DeHOII: CTPOEHUE MOJIEKYJIBI,
19 bu3HYecKre U XUMHUIECKUE CBOMCTBA, 27.01.2026 http://maratakm.narod.ru
IIPUMEHEHNE
Anpaeruabl: GopManbaerua u
20 ACTULL: pop ACHA 03.02.2026 http://classchem.narod.ru
aneTanbaeru]. AleToH
OIHOOCHOBHBIE TIPE/IETbHBIE
https://m.edsoo.ru/863e7
21 KapOOHOBBIE KUCIIOTHI: MyPaBbUHAS U 10.02.2026 f1a
YKCyCHas f4a
[TpaxTrueckas padota Ne 2.
22 «CBoiicTBa pacTBOpa YKCyCHOM 17.02.2026 http://experiment.edu.ru
KHCIJIOTBD)
CreapuHOBas ¥ OJICMHOBAsI KUCIIOTHI,
23 Kak MPEeJICTABUTEN BBICIINX 24.02.2026 http://maratakm.narod.ru
KapOOHOBBIX KHUCIIOT
http://school-
Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX
24 . P 03.03.2026 collection.edu.ru/collecti
KHCJIOT, X MOIOILIEe AeCTBUE .
on/chemistry
CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIE
25 KapOOHOBBIX KHCIIOT. 10.03.2026 http://maratakm.narod.ru
[Munponmu3cnoxHbIX3GupoB
Kupsl: rusiponus, NpuMeHEHHE,
26 P ad P 17.03.2026 http://classchem.narod.ru
Ouosoruyeckas poiib KUpPOB
VYriieBoibl: cocTaB, KiIacCU(pUKALIUS.
27 A ’ Puican 24.03.2026 http://www.chemnet.ru

Baxwneriue npencraBuTenu:
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[II0K03a, PPyKTO3a, caxapo3a

KanMaJ'I M LCJI0JI03a KaK

https://m.edsoo.ru/863e7

28 1 07.04.2026
[PUPOAHBIE IOJIUMEPHI f4a
A

29 AMHUHHCTPATHBHAS HTOrOBad 1 14.04.2026 hitp://experiment.edu.ru
KOHTpPOJIbHAsI paboTa

30 AMUHBI; METHJIAMAH U aHWJINH 1 21.04.2026 http://maratakm.narod.ru
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIS

31 OPraHUYECKHUE COCIUHEHUS, UX | 28.04.2026 http://classchem.narod.ru
onosiornyeckoe 3Hauenue. [lermruanl
b

32 CITKH KA PHPOAHBIC | 05.05.2026 hitp://maratakm.narod.ru
BBICOKOMOJICKYJIIPHBIE COCTUHEHUS
O

33 CHOBHDIC TOHATIV XHMITH 5 1 12.05.2026 http://experiment.edu.ru
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIE METO/IBI CHHTE3A

34 BHICOROMOJICKYIAPHBIX COCMMHCHIH. 1 19.05.2026 http://www.chemnet.ru
IInacTmaccel, KaydyKH, BOJIOKHA
(mpoeccust XUMHUK-TEXHOJIOT)

OBIIEE KOJIMYECTBO HACOB I10 14

[NPOTPAMME
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11 KIIACC

KoanuyecTBO 4acos

Ne Temaypoka KonTpoabHbLe IlpakTuveck | Jlara DJIeKTpPOHHbIEe N (poBbIE
n/n Bcero paGoThI ue U3yYeHUSs o0pa3oBaTe/bHbIE PeCypChl
padoThI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs http://school-

1 KoH(puryparus atomoB. [leproandeckuit 3aKoH u 1 0 0 08.09.2025 collection.edu.ru/collection/chemi
[Tepuoanueckas cucrema. stry

) AJIMUHUCTpAaTUBHAs BBOAHASI KOHTPOJIbHAsS 1 ) 0 htto://maratakm.narod.ra
pabota 15.09.2025 :
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHMI 110

3 TPYIIIaM i NEPHOAM. SHaeiie 1 0 0 http://experiment.edu.ru
MEePUOIUYECKOr0 3aKOHA U CUCTEMbI XUMHUUYECKHUX 22.09.2025
anemenToB J[.M1. MeHeneeBa B pa3BUTUM HAYKU
(mpodeccust XUMHK)
Crtpoenue BeniecTBa. XMMHUYECKAsI CBA3b, €€

4 BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOMN 1 0 0 79.09.2025 http://www.chemnet.ru
cBs3u. BogoponHascssasb
BaneHTHOCTh. DNEKTPOOTPUIIATETLHOCTb.

5 Crenenb okucieHusd. BemniectBa MOJIEKyISIpPHOTO 1 0 0 06.10.2025 http://maratakm.narod.ru
1 HEMOJIEKYJIIPHOTO CTPOEHUS
[TonsTne o nucnepcHbIX cucteMax. ICTUHHBIE 1

6 KOJUIOWJHBIE pacTBOPBL. MaccoBas 101 1 0 0 13.10.2025 http://classchem.narod.ru
BEILIECTBA B pacTBOpE

7 Knacenuranms n HOMeHma\,T ypa 1 0 0 http://maratakm.narod.ru
HEOpPraHMYECKUX COeAUHEHU. [ 'eneTnueckas 20.10.2025
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CBA3b HCOPraHUYCCKHUX BCUICCTB, PA3JIMYHBIX
KJIaCCOB

Knaccudukanus XuMHYECKUX PEaKIHii B
HEOPraHMYECKON U OpraHN4eCcKOi XUMHUHU. 3aKOH

8 COXpaHEHUsI MaCChl BEUIECTB; 3aKOH COXPAHEHUS 03.11.2025 http://experiment.edu.ru
U TIPEBpAIICHUS SHEPTUU MPU XUMHYECKUX
peakumsx
Ckopoctb peakunu. OOpaTUMbIe peaKIiH.

9 Xumuueckoe papHoBecHe (Tipodeccust XuMHUK- 10.11.2025 http://www.chemnet.ru
TEXHOJIOT) o
[TpakTuueckas padora Ne 1. «Bnusiaue

10 pa3NIUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU 17.11.2025 http://maratakm.narod.ru
peakuum»

OnekTponuTrdeckas auccouuanus. Ilonstue o
BOJIOpOAHOM Toka3zatene (pH) pactBopa. http://school-

11 PeaknmunnoHHOrooOMeHa. collection.edu.ru/collection/chemi
I'maponan3opraHuuecKux u 24.11.2025 stry
HEOPraHNYECKUXBEILECTB
OKHCIHUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

12 [TonsiTHE 00 AIEKTPOIIN3E PACIIIIABOB U 01.12.2025 http://maratakm.narod.ru
pacTBOpPOB CONEH
AIMUHUCTpaTUBHAs KOHTpOJIbHasA paboTa 3a 1 .

13 http://experiment.edu.ru
MOJIyroaue 08.12.2025
Meraiubl, ux noJsioxkenue B [lepuoguueckoi

14 CHUCTEME XUMUYECKUX 1eMeHTOB [I. M. hito://classchem narod.ru
MenpeneeBa U 0COOEHHOCTH CTPOSHUSI AaTOMOB. 15.12.2025
O06mmehr3nIecKnecBONCTBAMETAIIIIOB

15 CrinaBel METaJIIOB. DJIEKTPOXUMUYECKHUH s http://www.chemnet.ru
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HaIpsHKEHUH METaJUIOB

22.12.2025

XMMHYECKHE CBOUCTBA BAKHEUIIINX METAJJIOB

16 (HaTpuii, KaJIui, KaJIbLIUA, MarHU{, aTFOMUHUAN) U 12.01.2026 http://maratakm.narod.ru
UX COEIUHEHUMN o
XnUMHUJecKre CBOMCTBA XpoMa, MEIH U UX
17 . P g http://maratakm.narod.ru
COeJUHEHUN 19.01.2026
XHUMHUYEeCKHe CBOMCTBA IUHKA, JKElIe3a U UX
18 . H http://classchem.narod.ru
COeIUHEHUN 26.01.2026
IIpakTtrueckas padora Ne 2. "Pemenne
19 p p " https://m.edsoo.ru/863e7f4a
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «MeTamibby 02.02.2022
Hewmeramnsl, ux nonoxxenue B [leproanueckoi
20 cUCcTeMe XUMHYeCKHuX 3jeMeHToB . 1. http://experiment.edu.ru
a 09.02.2026
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB
@u3nyecKre CBOMCTBA HEMETAUIOB. AJUIOTPONHS
21 HEMETaJUIOB (Ha MpUMeEpe KUCI0poa, CEepHI, 16.02.2026 http://classchem.narod.ru
docdopa u yriepona) o
. http://school-
XUMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U HX ) . .
22 . collection.edu.ru/collection/chemi
COEUHEHUHN 18.02.2025
stry
XuMuyeckue cBoicTBa a3oTa, pochopa u ux
23 . http://maratakm.narod.ru
COeIUHEHUN 02.03.2026
XHUMHUYECKHE CBONCTBA yIIIEpoJa, KPEMHHUS B UX
24 . yriepona, kp https://m.edsoo.ru/863e7f4a
COEIMHEHUH 09.03.2026
IIpnMeHenne Ba)KHEUIIINX HEMETAIIIOB U UX
25 p . http://experiment.edu.ru
CcOoeJUHEHUU 16.03.2026
O00011eHNe 1 CUCTEMATU3ALMS 3HAHUH 110 TEME
26 «Hemeramiey. BeaucneHus mo ypaBHEHUSIM http://maratakm.narod.ru
P 23.03.2026

XUMHNYCCKHX peaKI_II/Iﬁ H TCPMOXUMHUYICCKUC
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pacd€Thl

27

[TpakTuueckas padora Ne 3. «Perenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME

http://school-
collection.edu.ru/collection/chemi

" " 06.04.2026
Hemetamns"» stry

28 AJIMHUHHCTPAaTHBHASIUTOTOBAKOHTPOJIbHasIpaboTa 1 13.04.2026 http://classchem.narod.ru
Heopranuueckue u opraHuyecKue KUciaoThl.

29 PTAFIHECIIC 1 OPratiHieriie KUCIOTH 1 http://www.chemnet.ru
Heoprannueckue n opraHu4eckiue OCHOBaHMS 20.04.2026
AmMdoTepHbIE HEOPraHUYECKHIE U OPTraHHYECKUE

30 coelMHEeHUs. ['eHeTnyeckas CBsi3b 1 27 04.2026 http://maratakm.narod.ru
HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB
Ponb xumun B o6ecrieueHu 3KOJIOTHIECKOM,

31 HHEPreTHUECKOM U MUIIEBON 0€30MacHOCTH, 1 11.05.2026 http://classchem.narod.ru
Pa3BUTHH MEIUIMHBI (POGECCHST MEINK) R
[IpeacraBnenus: 06 0OMMUX HAYYHBIX MPUHIIAIIAX

32 MPOMBIIIIEHHOTO MOTYyYEeHUS] BAXKHEHIITUX 1 18.05.2026 http://experiment.edu.ru
BenecTB(podeCccHs FKOJIOT) T

http://school-
33 UYenoBek B MUPE BEIIECTB U MAaTEPHUATIOB 1 75.05.2026 collection.edu.ru/collection/chemi
stry
34 XUMUS U 310POBbE YEIIOBEKA 1 http://www.chemnet.ru
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KVIACC

Kox
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeIHero 001ero 0opa3oBaHus

TeopeTndyeckrue OCHOBBI OPraHUYECKON XMMUM

1.1

CdopmupoBaHHOCTH MPECTaBICHUI 0 XUMHYECKON COCTaBJIAIOLLIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SIBJICHUN MPUPOJIBI,
B (OpPMHUpPOBAHMHM MBIIUICHUS W KYyIbTypbl JHUYHOCTH, €€ (PyHKIIMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a/1ad U DKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpefie

1.2

Bnanenue cuctemMoit XUMUYECKUX 3HAHUHM, KOTOpasi BKJIKOYAET: OCHOBOIIOJIAraroIIye
HOHATHA (MOJIEKYJIa, BaJIECHTHOCTh, 3JEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS,
XMUMHYECKasl CBSI3b, MOJIb, MOJISIPHAs. Macca, MOJIAPHBINA 00BEM, YIIIEPOAHBIN CKETeT,
(dyHKUIMOHATbHASA TPYIA, pajuKai, U30MEpHs, U30MEpbl, TOMOJIOTUYECKUN PpsI,
TOMOJIOTH,  yIJI€BOAOPOABI, KHCIOPOJ- U  a30TCOJEpIKalllue  COCIAUHEHMS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YIIIEBOBI, )KUPBI, OCJIKH), MOHOMED, MTOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHs); TEOPUU U 3AKOHBI
(Teopust XMMHMYECKOTO CTpOEHHUs opraHuudeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SA3BIK XUMHUH, (AKTOJIOTMUECKUE CBEACHUS O
CBOMCTBaxX, COCTaBe, IMOJYYEHUU U O€30MaCHOM HCIIOJIb30BAHUU BaKHEUIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB B OBITY M MPAKTUYECKON EATEIbHOCTH
YeJI0oBEKa

1.3

ChopMHpOBaHHOCTh yMEHHM BBISBIATH XapaKTEepHbIE NPU3HAKU TOHATHUH,
YCTaHABIMBATh WX B3aMMOCBS3b, WCIIOJIB30BAaTh COOTBETCTBYIOIIME TOHATUS TMPHU
OIMMCAHUU COCTaBa, CTPOCHHSI U MTPEBPALIEHUI OPraHu4eCKIX COSTMHEHUI

1.4

c(OpPMUPOBAHHOCTh YMEHHM HCIHOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY  JUIS
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpaLIEHHON)
dopMysl  OpraHMYeCKHX BEIIECTB U YpaBHEHUH XUMHUYECKHX peakiuil,
M3rOoTaBIMBaTh MOJIENIM MOJIEKYJ OPraHHYECKMX BEILECTB AJI WIUIIOCTPALMM HX
XUMHUYECKOIO U MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopMHUpOBaHHOCTh yMEHHM YCTAaHABIMBATH MPHHAJICKHOCTh HM3YYCHHBIX
OpPTaHMYECKHUX BEIIECTB MO MX COCTaBy M CTPOCHHIO K OIpPEACIEHHOMY Kiaccy
(rpymrme) coeauHeHU (YTII€BOAOPOIBI, KUCIOPO M a30TCOEPKAIINe COSIUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCJMHCHUS), J1aBaTh UM Ha3BaHUSA IO CHUCTEMATHYCCKOM
HomeHknarype (IUPAC)

1.5

ChopMHUPOBAHHOCTh YMEHUS OTIPEICIATH BUJIBI XUMHYECKOUW CBSI3H B OPTraHUYECKUX
COCIMHEHUSX (OAUHAPHBLIC U KPATHBIC)

1.6

ChopMHUpOBAaHHOCTE yMEHHUS TPUMEHITH: TOJOXKEHHS TEOPUU  CTPOCHHS
oprannyeckux BemectB A.M. bytiepoBa st 0ObsICHEHUSI 3aBUCUMOCTUA CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHUsI MACChl BEILIECTB

YrineBogoponsl. Kucioponcomepikamme © - a30TCOACpIKAIIUE  OPTaHUYCCKUE
COCAMHCHU . BBICOKOMOHGKynﬂpHBIC COCONHCHUA




Koxa
MPOBEPSAEMOro
pe3yJbTarTa

2.1

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHETr0 06IIICFO 06pa3onamm

ChopMHUpPOBAaHHOCT, yMEHUW TMPUBOJAUTH TPHUBUAJIBHBIC HA3BaHUS OTACIIBHBIX
OpTraHUYCCKUX BCIICCTB (3TI/IJ1€H, MPOIUJICH, allICTHUIICH, 3TUJICHTJINKOJIb, ITIMIICPUH,
dbenon, GopManbaerua, aneTalbIeru, MypaBbiUHAsl KUCJIOTa, YKCYCHas KHUCIIOTa,
OJICMHOBAsl KHUCJIOTa, CTEapUHOBAs KHCIOTa, TIIIOKO3a, (PYKTO3a, Kpaxmal,
1IEJITI0JI03a, TTIUIIHH )

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (pU3UYECKHEe U
XUMHYECKHE CBOWMCTBA THUIHUYHBIX IPEJACTABUTEICH  Pa3IUYHBIX  KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPONWICH, alleTUIeH, OyTaaueH-1,3,
MeTHIOyTaueH-1,3, OEH30J1, METaHOJI, 3TAHOJI, ATHJICHTJIUKOJIb, TIUIEPHH, (HEHOII,
aleTabJICTU/l, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMal, [eJUTI0II03a,
AMMHOYKCYCHAsl KHCJIOTA)

23

ChopMupOBaHHOCTh YMEHHS WUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY
TUNAYHBIMU IPEACTABUTEIAMHU  PA3IUYHBIX KJIACCOB OPraHUYECKUX BELIECTB
YPABHEHUSIMH COOTBETCTBYIOIIMX XWUMHUYECKMX PEAKUUHA C MCIOJb30BaHUEM

CTPYKTYPHBIX GOopMyI

24

CdopMHpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOUYHUKHU YIJIEBOJAOPOIHOTO
ChIpbsl (He(Th, MPUPOHBIN T'a3, Yroib), CIOCOOBI UX MEepepaboTKH U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKu

XUMUS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUN BJIaJE€Th CHUCTEMON 3HAHUN 00 OCHOBHBIX METOJaxX
HAy4YHOTO T[IO3HAHMS, WCIOJIb3YEMbIX B XWUMHUU TIPU M3YYCHUH BEIICCTB U
XUMHUUYECKHX SIBICHUN (HaONIOEHUE, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHMUYECKHE 3HAHUSA JUIsl TPUHATUS pEHICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEUIECTBAMHM U UX
pUMEHEHHUEM

32

CdopmupoBaHHOCTE yMEHHM COONMIOJATh TMpaBUia TOJIH30BAHUS XMMHUYECKOM
Mocy/Ioll 1 1abopaTOpHBIM O0OpYAOBaHMEM, a TakKXKe NpaBWiIa OOpaIeHus C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLIHUSMH MO BBINOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYCCKUX OIIBITOB

33

ChopMupoBaHHOCTH ~ YMEHUH  IUIAHUPOBATH H  BBINOJNHATH ~ XUMHUYECKUI
9KCIIEPUMEHT (IIPEeBpaIleHHs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUM, MOTyUYEHUE
STUJIEHA U U3YyYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPIaHUUYECKUX BEILECTB,
JeHaTypauusi OeJIKOB MPHU HAarpEeBaHUU, LIBETHBIE pEaKLUU OEIKOB) B COOTBETCTBUU
C TpaBWIaMH TEXHHMKH O€30MacHOCTH Mpu OOpalleHud C BeUeCTBAaMH U
7a00paTOpHbIM  O0OpYJIOBaHMEM; MPEACTABIATH  PE3yJbTaThl  XMMHYECKOTO
JKCIIepUMEeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pPEAKIUd U
(GbOopMyJIMPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTAaTOB

34

CchopMupoBaHHOCTh YMEHUN TPOBOJUTH BEIYMCIICHUS 110 XUMHUUECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOIO BEILECTBA WM IMPOAYKTAa PEAKLUHU I10
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEUIECTB HIIH
IPOIYKTOB PEAKIIUN)

3.5

ChopMupoBaHHOCTH ~ yMEHUH  KPUTUYECKH  aHAJIU3UPOBATh  XUMHYECKYIO
UHQOPMALIMIO, MOJIy4aeMyK U3 pa3HbIX MCTOYHHMKOB (CpeicTBa MaccCOBOH
uHpOpMaLuy, ceTb IHTEpHEeT U Apyrue)




Koxa
MPOBEPSAEMOro
pe3yJbTarTa

3.6

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHETr0 06HICFO 06pa30BaHl/Iﬂ

CchopMupoBaHHOCTh YMEHUI COONIIOATH MPAaBUIIa SKOJIOTUYECKH 11e71ecO00pa3HOro
MOBE/ICHUsI B OBITY W TPYIOBOM JEATENBHOCTH B LEISIX COXPAHEHHsS CBOETO
370POBbsSl M OKPYKAIOILIEH IPUPOIHON CpPEeJlbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS
Ha JKMBBIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKHUX BEIIECTB, MOHUMAsl CMBICI
nokazatesns [IJIK (npenenbHo 10myCTUMOM KOHIIEHTPALIMH ), IOSICHATD HA IIPUMEpax
CrocoObl YMEHBIIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M
YyeJoBeKa

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbTATHI OCBOEHHSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

TeopeTnIeCcKre OCHOBEI XMMHH

1.1

Brnanenne cucremoil XUMUYECKUX 3HAHMM, KOTOpask BKIKOYAET: OCHOBOMOJArarolue
MOHATHS (XMMHYECKUNA DJIEMEHT, aTOM, JJIEKTPOHHas o00O0JIouKa aroma, s-, p-, d-
AJNEKTPOHHbIE opburanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3IIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHCIICHUSI, XUMUYECKAs CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJSIpHBIN 00BbEM, KpHCTAJUIMYECKash PEeIETKa, TUMbI XUMUYECKUX pPEeaKIui
(OKHCITUTEIBHO-BOCCTAHOBUTEINIBHBIC, 9K30- M SHIAOTEPMHUYECKHE, PEAKIIMH HUOHHOTO
oOMeHa),  pacTBop, AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOIIUTUYECKAS
JUCCOIMAISA, OKHUCIIHUTENIb, BOCCTAHOBUTENb, CKOPOCTbh XUMHUYECKOW PpPEAKIHUH,
XUMHYECKOE pABHOBECHE); TEOPHUM U 3aKOHbl (TEOpUSl BJICKTPOIUTHUYECKOMN
mucconuanuy, [lepuoanueckuii 3akon [[.1. MenneneeBa, 3aKk0H COXpaHEHHUSI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHN S3bIK XHMHHU, (DAKTOIOTUYECKHE CBEICHHS O
CBOMCTBaX, COCTaBe, IMOJYYCHUH M O€30IMaCHOM HCIOJIb30BAaHUU BAKHEUIITUX
HEOPraHWMYECKHUX BEIIECTB B OBITY M MPAKTHYCCKOM JCATSIILHOCTH YEIOBEKA

1.2

ChopmupoBaHHOCT, YMEHHUIl BBISBISATH XapaKTEpHbIC MPHU3HAKA U B3aUMOCBS3b
W3YUYEHHBIX TOHATUM, NPUMEHSTh COOTBETCTBYIOIIME TOHSTHS MPU OMHCAHUHI
CTpPOCHHSI M CBOMCTB HEOPraHWYECKUX BEIIEeCTB U WX MPEBpAIICHHI; BBISIBIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAaHUU
C TMOHSATHUSIMU U MPECTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHbIX MIPEJIMETOB

1.3

Branenve OCHOBHBIMH METOJAaMU HAy4YHOTO TO3HAHMSI BEIIECTB M XMUMHYECKUX
sIBJICHUM (HaOIIOACHUE, U3MEPEHUE, YKCIIEPUMEHT, MOICIIMPOBAHNUE)

1.4

CpopMUpPOBAaHHOCTh YMEHHM OIpPEACNSITh BAJICHTHOCTb W CTEMEHb OKUCICHUS
XMMHUYECKHUX JJIEMEHTOB B COEAMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XMMHUUYECKOM




Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NPpEeAMETHBLIC PE3YJIbTAThI OCBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHETO 06]1161"0 06pa3OBaHI/Iﬂ

CBs3M (KOBaJICHTHAs, MOHHAS, METAJTMYECKAs, BOJAOPOIHAS) B COCAMHCHHSX, THII
KPUCTAJNTMYECKON PEmETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJICKYJIsIpHas,
HOHHAs, METAJNINYECKAs)

1.5

CdhopmupoBaHHOCT, YMEHUH OMpENeNsITh XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHNYECKUX COCTUHCHUMN

1.6

ChopmupoBaHHOCT, yMEHHS KIAaCCHPHUIMPOBATH XUMHUYECKHUE PEAKIUH TIO0
pa3IMYHBIM TIpU3HAKaM (YHCITy W COCTaBy pEarupyroIlIdX BEIIECTB, TEIUIOBOMY
3 (deKTy peakiuu, U3MEHEHUIO CTEMEHEH OKUCICHHS JJIEMEHTOB, OOpaTUMOCTH
PEaKIH, YIaCTHIO KaTalln3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTABISITh YPAaBHEHUS PEaKIMid Pa3IMYHBIX THIIOB,
IOJIHBIE M COKpAalIEHHBIE YpaBHEHMS pPEAaKUUH HOHHOIO OOMEHa, YYHUThIBas
YCJIOBHMSI, IPU KOTOPBIX 3TH PEAKLIMU UAYT JO KOHIIA

1.8

CchopMupoBaHHOCTh ~ YMEHHMH  NPOBOAUTH  PEAKIMH,  MOATBEPXKIAIOLIHNE
KAueCTBEHHBIH COCTAaB pa3IMYHbIX HEOPraHMYECKHX BEUIECTB, pAaCIO3HABaTh
OIBITHBIM IIyTEM HOHBI, NPUCYTCTBYIOLIME B BOJHBIX PacTBOPAaX HEOPraHUYECKUX
BEIIIECTB

1.9

CdopmupoBaHHOCTH YMEHUHI pacKpbIBaTh CYLIHOCTh OKHCIIUTEIILHO-
BOCCTAHOBUTEJBHBIX PEAKIUH MMOCPEJACTBOM COCTABJICHHS SJIECKTPOHHOrO OajlaHca
STUX PeaKInit

1.10

ChopmupoBaHHOCTE YMEHUN OOBSICHATH 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOU
PEaKIMU OT PATHYHBIX (aKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHH OOBACHATH XapakTep CMEIIEHUS XUMHYECKOTro
pPaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETo Bo3aeicTBrs (npunIu Jle [HlaTenne)

OO011as ¥ HEOpraHU4YeCKask X UMM

2.1

ChopmupoBaHHOCT, yMEHHMI packpbiBaThb cMbIca Ilepuoanueckoro 3akoHa
J.. Menneneena u JIEMOHCTPUPOBATH €ro CHUCTEMAaTU3UPYIOLLYIO,
OO0BSICHUTENIbHYIO M IPOTHOCTUYECKYIO (DYHKITMHI

2.2

CpopMUpOBAaHHOCT, YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMUYECKUX 53JIeMeHTOB |—4 mnepuonoB Ilepuoamueckoil cucTeMbl XMMHYECKUX
anemenTtoB JI.V. MenzaeneeBa, UCHONb3Yys MOHATUS  «S-, p-, d-DJIEKTPOHHBIE
opOUTaNN», «IHEPreTUYECKHEe YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHUs
CBOWMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHUW [0 NEpPUoJaM M TpyIIam
Ilepuognueckoi cucteMbl xuMuuyeckux 31emMeHToB JI.M. MeHnaeneera

23

ChopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHMCHIBATH) OOLINME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEUIECTB pA3IUYHBIX KJIACCOB, IOATBEPXKAATH
CYILLIECTBOBAaHHE TI'E€HETHYECKOM CBA3M MEXIy HEOPraHMYeCKUMH BeIIeCTBAMHU
C MIOMOIIBIO YPABHEHUM COOTBETCTBYIOUIMX XUMUUECKUX PEAKLIUN

24

CchopMupoBaHHOCTh yYMEHUIl yCTaHaBIMBATh INPHHAUIEKHOCTb HEOPraHMYECKUX
BELIECTB 110 UX COCTaBY K ONPEJEIIEHHOMY Kiaccy (IpymnIe) COEAUHEHUH (IpoCThie
BEIIECTBA — METAJUIbl U HEMETAJlIbl, OKCHJIbl, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIE
THJIPOKCHUJIBI, COJIN)

2.5

CchopMupOBaHHOCTb yYMEHHUI HCHOJB30BATh XHWMHYECKYI) CHMBOJIMKY JUIf
cocTaBleHUsI (QopMyJl BEUIECTB M  YPaBHEHUHW  XUMHUYECKHUX  PEaKLMi,
cucrematnyeckyto HoMeHKnartypy (IUPAC) u TpuBHasibHble Ha3BaHMS OTAEIbHBIX




Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NPpEeAMETHBLIC PE3YJIbTAThI OCBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHETO 06]1161"0 06pa3OBaHI/Iﬂ

HEOPraHUYeCKNX BeIECTB (YrapHblid Ta3, YIJICKUCIBIA Ta3, aMMHUaK, TamiéHas
W3BECTh, HETaIEHAs H3BECTh, TUTHhEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCT, YMEHUH XapaKTepU30BaTh (OMHMCHIBATH) OOLINE XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEUIECTB pA3IUYHBIX KJIACCOB, IOATBEPXKAATH
CYILLECTBOBAaHHE T'€HETHUYECKOM CBSI3M MEXKIy HEOPraHMYeCKUMH BEUIECTBaAMH C
ITOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIM

2.7

ChopMUpOBAaHHOCT, ~ YMEHHUW  TUIAHUPOBATH M BBITIOJHATH  XUMHUYCCKUU
AKCIEPUMEHT (pa3lioKeHHE MEePOKCHa BOJOpOAa B MPHUCYTCTBUM KaTajau3aropa,
ONpe/ieNIeHUEe Cpelbl pPacTBOPOB BEIIECTB C IOMOIIBI0  YHHBEPCAIHHOIO
WHINKATOpa, BIUSHUAE PA3NTUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIuH,
peakIy HWOHHOTO OOMEHa, KadyeCTBEHHBIC PEaKIMd Ha CyibdaT-, KapOoHAT- U
XJIOPUJ-AaHHOHBI, HA KAaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a71ad 0
teMaM «Mertamibey U «Hemerannel») B COOTBETCTBUU C MpPaBHJIAMU TEXHHUKH
0e30macHOCTH TIpU OOpAaIllEeHUH C BEIECTBAMU U JIA0OpATOPHBIM 000pYHAOBaHUEM;
MPEJCTaBIATh pPE3yJbTaThl XHUMHUYECKOrO »JKClepuMeHTa B (¢dopMe 3amucu
ypaBHEHU COOTBETCTBYIOIIUX peaKiuii U (OPMyIIUPOBATH BEIBOJIBI HA OCHOBE ITUX
PE3YIILTaTOB

2.8

ChopmupoBaHHOCT, yMEHHI COONIONATh MpaBUiIa IIOJB30BAHMUS XUMHUYECKOU
MOCY/IOM ¥ JIaDOpaTOpHBIM O00OpYy/JOBaHHEM, a TaKXKe TpaBWia OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBHUU C WHCTPYKIHUSMHU TIO BBHIMOJHCHHIO JTaOOPATOPHBIX
XHUMHUYECKHX OIBITOB

2.9

CdopMUpOBaHHOCTh YMEHUHN XapaKTEPU30BaATh XUMHUECKHUE MPOIIECCHI, JICKAIINE B
OCHOBE IMPOMBILIUICHHOTO TMOJYYEHUsI CEpPHOM KHUCJIOTHI, aMMHakKa, a TakKke
c(hOPMHUPOBAHHOCTh TPEACTABICHUH 00 OOHmMX HAy4YHBIX NPHUHIMNAX U
IKOJIOTMYECKUX MPoOIeMaX XMMHUECKOTO MPOM3BOICTBA

XuMUs U )kn3Hb. PacuéTel

3.1

CdhopmupoBaHHOCTH MPECTABICHUIN 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMHH B MIO3HAHUU SIBICHUN TPUPOJIBL,
B (OopMHpOBAaHMM MBIIUICHUS M KYyJbTYphl JUYHOCTH, €€ (yHKIMOHAILHOU
IrPaMOTHOCTH, HEOOXOIUMOM ISl pEelIeHUs MPAKTHUYECKUX 3a7ad U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPUPOJIHON Cpefie

3.2

CchopMuUpOBaHHOCTh ~ YMEHMM  KPUTHYECKH  aHAIM3UPOBATh  XMUMHUYECKYIO
nH(pOpMallMI0, TOJyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccCOBOM
KOMMYHUKAIMH, ceTb IHTEepHET U ipyrue)

3.3

CdopMupoBaHHOCTH YMEHUN COOIIOATH MPABHJIA KOJIOTHUECKH 11eJIeCO00pa3HOTO
MOBEJCHUA B OBITY W TPYJOBOM JEATEIBHOCTH B IEISIX COXPAHEHHS CBOETO
3J0POBBS M OKPY KAIOIISH IPUPOJTHOM CPEIbI

34

Oco3HaBaThb OMNACHOCTb BO3JCHCTBUS HA JKUBbIE OPIraHU3Mbl ONPEEIEHHBIX
BeIIeCTB, MOHMMas cMbica mokazarens [IJIK, mosicHAT, Ha mpuMepax CcrocoObl
YMCHBIICHUA U IPCAOTBPAILICHUA UX BPCAHOI'O BOSﬂGﬁCTBHﬁ Ha OpraHu3M 4CJIOBCKa

3.5

CchopMupoBaHHOCTh YMEHUH NMPOBOAUTH BBIYMCICHUS C UCIOJIb30BAHUEM MOHATHSA
«MaccoBasi 0l BELIECTBA B pPacTBOpe», OOBEMHBIX OTHOIIEHUH Tra30B NpU
XMMHUYECKHX PEaKLMAX, MacChl BEIIECTBA WM O0bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MJIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLIUHU




Kon
MpoBepPsaAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YIbTATHI 0CBOEHHsI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

BEIIECTB, TEIUIOBOTO Y(PQeKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl
BEIIECTB, IPEBPAILICHUS] M COXPAHEHHS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT CO/Iep:KAHUSA

TCODGTI/I‘-ICCKI/IG OCHOBBI OpFaHI/I‘-IeCKOI\/'I XHUMHUHU

1.1

IIpenMer opraHM4YecKod XMMHH: €€ BO3HHKHOBEHHUE, PAa3BUTHE M 3HAYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB M MAaTepuasoB. Teopus CTPOEHHS OpraHM4ecKuX coenuHeHud A.M.
byTiepona, €€ 0CHOBHEIC MOJI0KCHUS

1.2

CrpykTypHBIE (QOPMYIIBI OPraHUYECKHX BemIecTB. I 'omMonorus, u3oMepus. XuMu4decKas CBs3b
B OPraHMYECKUX COCIUHEHMSIX — OJUHApHble W KpaTHele CBsA3H. llpencraBieHue o
KJ1acCU()MKALIMU OPraHMYECKUX BEIIECTB

1.3

Homenknatypa opraHu4yeckux COEOUHEHHH (cucTeMaTHudeckas) M TpUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEACTABUTEIICH KJIACCOB OPTaHMISCKHUX BEIICCTB

YrineBogopoasl

2.1

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHUYECKHWUA psAd. MeTraH M 3TaH — MPOCTEUIINE
MPEJICTABUTEIM AJTKAHOB: (PU3NYECKUE M XUMHYECKHE CBONCTBA (pEakiuu 3aMEIICHUs U
TOpPEHMS), HAX0XKJIEHUE B IPUPOJE, TOJYUSHHE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTUYECKUIN psAl. DTUJIEH U NPONWIEH — HpocTeiliine
NpEeACTaBUTENIN AJIKEHOB: (U3MYECKHE W XMMUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOT€HUPOBAHUS, THJIPATALIMY, OKHCJICHUS U MIOJIMMEPHU3ALINI ), TOJYYEHUE U IPUMEHEHUE
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Ankanuensl: OytaaueH-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHUE
cBOicTBa (peakiys nojaumepusanuu). [lodydyeHrne CHHTETHUECKOr0 KayuyKa U PE3HUHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Pl ALUETHICH — MPOCTEHIITHIA
MIPEJCTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUYECKHUE CBOWCTBA (peakiuu
TMJIPUPOBAHUs, TaJOr€HUPOBAHUS], TUAPATALIMH, TOPEHUS]), IOJYUYEHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocraB, crpoeHue, (u3MYECKHME M XMMHUYECKHE CBOWCTBa (peakiuu
raJIOTEHUPOBAHNUS M HUTPOBAHHUS), MOJIyYEHHE M IpHUMEHEHue. ToJyosd: cOCTaB, CTPOECHHE,
¢u3nyeckue 1 XMMUYECKHUE CBOMCTBA (peakK raJJoreHUPOBaHNS U HUTPOBAHUSA), TTOJTyUYEHHE
U 1npuMeHeHue. TOKCHYHOCTh apeHoB. ['eHeTHueckas CBs3b MEXAYy YIJIEBOJOPOJaMH,
PUHAISKAIIMME K pa3IMyHbIM Ki1accam

2.6

[IpupoaHble MCTOYHUKH YTIAEBOAOPOAOB. IlpuponHblii ra3 v MomyTHblE HEQTSHBIE TIa3bl.
Hedpts u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKM He(PTH: MEpPeroHka, KpPEeKUHT
(Tepmuyeckuil, KaTaauTHYecKuil), nupoiau3. [IpoxykTel nepepadboTku HEPTH, UX TPUMEHEHHE
B IIPOMBIIIIJICHHOCTU U B ObITY. KaMEeHHBIH yroib 1 MPOAYKTHI €r0 nepepaboTKu

Kucaopoacoaepkaiiiue opraHnuecKue COeTMHEHNUs

3.1

[IpenenbHple  OAHOATOMHBIE CHOUPTHL. MeETaHON ©  JTAaHON: CTpOeHHE, (u3Hyeckue
U XUMUYECKHUE CBONCTBa (peakiuu C aKTUBHBIMH MeETaJlJIlaMH, TaJOr€HOBOJOPOIaMH,
ropeHue), npuMeHeHue. BoaopoaHble CBSI3M MEXAY MOJEKyJIaMH couptoB. JlelicTBue
METaHOJIa U 3TaHOJa Ha OPraHu3M 4ejJoBeKa. MHOroaTOMHBIE CHUPTHL. DTUIIECHIVIMKONb U
TJIMIEPUH: CTPOEHUE, (PU3MUECKUEe M XUMHUECKUE CBOUCTBA (B3aMMOACHCTBHUE CO IIECTOYHBIMH
MeTaJlJlaMHl, KaueCTBEHHAas peaklys Ha MHOTOaTOMHbIe crnupThl). JlelicTBUe Ha OpraHU3M
yenoBeKa. IIpumenenue rimnepruHa U STUICHIJIUKOJIS

3.2

deHOJ: CTPOEHHE MOJIEKYJIbI, (DU3HUYECKHEe U XMMHUYECKHEe CBOWCTBA. TOKCHYHOCTH (heHoIa.
ITpumenenue peHoa
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Anpaeruipl U KeTOHbI. DOpMaNIbIETH]I, alleTAIBIETHII: CTPOCHUE, (PU3NYEeCKHe U XUMHUECKUE
CBOMCTBA (pEaKIMM OKHCIICHHS W BOCCTAHOBJICHHS, KAUCCTBEHHBIC PEAKIMHU), MOJYUYCHUE H




Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKaAHUSA

NIPUMEHECHHE

3.4

OOHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHCIOThL. MypaBbUHAs U YKCYCHas KHUCIIOTHI:
cTpoeHne, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (CBOWMCTBA, OOIIME I Kjacca KHCIOT,
peakius 3 TepuduKaInm), morydeHne u npuMenenue. CTeapuHoBasi U OJIEMHOBAasI KUCTIOTHI KaK
OpeACTAaBUTCIIN BBICIIHUX Kap6OHOBBIX KHUCIOT. Mbl1a KaK COJIM BEICIINX Kap6OHOBI>IX KHCJIIOT,
X MOIOLIEE ACHCTBUE

3.5

Crnoxsble 3(hUpPHl KaK MPOW3BOIAHBIE KapOOHOBBIX KHUCIOT. ['MAPONHM3 CIOXKHBIX 3(HUPOB.
Kupsl. I'maponn3 xupos. [lpuMmeHenne xxupoB. bruonorndueckas pojb XXKUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKalUs yriIeBoA0B (MOHO-, JU- U Moiucaxapujisl). [oko3za —
NPOCTEHIINKA MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (PU3NUECKUE U XUMHYECKHE
cBoiicTBa (B3auMmozeictBue ¢ ruapokcugoM menu(Il), okuciaeHne amMMuadyHbIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIFOKO3bI), HAXOXKIECHUE B MPHUPOJIE,
npuMeHeHue, Ouosnoruueckas posb. dorocunres. Opykroza Kak u3oMep rroko3sl. Kpaxman u
LEJUTI0I03a KaK MPUPOAHbIE monnMepbl. CTpoeHHe Kpaxmaja U LeJulrosio3bl. Pusndeckue u
XMMHYECKHE CBOMCTBA Kpaxmasa (THIPOJIN3, KaUeCTBEHHAs PeakIysi ¢ HOJ0M)

A30TCcoAepKAIINE OPTAHHYCCKUE COCTHHCHUS

4.1

AMUHOKHUCIIOTHI KaK aM(OTepHbIe OopraHuyecKkue coenuHeHus. PU3NYecKue U XMMHYECKUE
CBOMCTBa aMHHOKHUCJIOT (Ha MpUMeEpe TIHIMHA). bruosormvyeckoe 3HaUY€HHE AMHHOKHUCIIOT.
IlenTuanl

4.2

benku kak mnpupogHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OelkoB. XHUMHUYECKHE CBOMCTBA OETKOB: THAPOIU3, ICHATYPAIHS,
KaueCTBEHHbBIC PEAKIIMH Ha OCNIKH

BbICOKOMOJIEKYISIPHBIEC COCTMHECHUS

5.1

OCHOBHbBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpHU3AINH, CPelHsAs MOoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX CO€JIMHEHUN — OJIMMEPHU3ALIMS M MOJUKOHIEHCAIUs
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OKCIIEpUMEHTAIbHbIE METOJbl M3YUEHHs BEIIECTB M MX IPEBPAIICHUI: O3HAKOMJICHUE C
oOpa3iaMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc, KaydykoB. IlomydeHue
CHHTETHUYECKOI'0 Kay4yyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTndeckne OCHOBBI XUMUH

1.1

XuMudeckuil snmeMeHT. AToMm. Sapo aroma, wH30TOMmBI. JNEKTpOHHas  00OJOYKa.
DHepreTUYecKrue YpoBHH, OAYPOBHU. ATOMHBIE OpOHTAIH, S-, p-, d-37eMeHThl. OCOOeHHOCTH
pacrpeiesieHus AJIEKTPOHOB TI0 OPOUTAJISIM B aTOMAaXx JJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DIeKTpOHHAsE KOHpHUIrypaliys aToOMOB

1.2

[lepuoanueckuit  3akoH u  Ilepmoanueckass  cucreMa  XUMHUYECKHMX  DJIEMEHTOB
J.1. MenneneeBa. CBsi3b MepruoaNYECKOro 3akoHa M [leprnonnyeckoi cucTeMbl XUMHUYECKHUX
snemeHToB JI.M. MeHpaeneeBa ¢ COBpEMEHHOM TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH




Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKaAHUSA

W3MCHCHHS CBOMCTB XHMMHYECKHX DJIEMCHTOB U 06pa3yeMI)1x HMHU TIIPOCTBIX M CJIOXHBIX
BCIHICCTB I10 I'pyHniiaM 1 ICpruogam. 3HaucHHUE IICPHOANYCCKOI'O 3aKOHA B Pa3BUTHUHN HAYKH

1.3

Crpoenue BemecTBa. XHUMHYECKash CBsI3b. BHIBI XUMHUYECKON CBs3M (KOBaJeHTHAas
HEMoJIsIpHas U MOJIsIpHAasi, MOHHAsI, MeTaIndeckasi). MIoHbI: KaTHOHBI U aHUOHBI. MeXaHU3Mbl
o0pa3oBaHMsl KOBAJEHTHOW XHMMHUYECKOM CBsS3M (OOMEHHBI W JIOHOPHO-AaKLETITOPHBIM).
BongopoaHas CBs3b

1.4

BaneHTHOCTE. DIeKTpOOTPHIATEIHFHOCTE. CTENIeHbh OKHCICHHUS

1.5

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BeUIeCTBA. THUIBI KPUCTAINIMYECKMX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILECTB OT THUIIA
KpucTajuimdyecko pemérku. [loHaTHe o aucnepcHsIX cucteMax. MICTMHHBIE M KOJIJIOMIHBIE
pacTBOpbl. MaccoBas 0715 BEIIECTBA B PACTBOPE

1.6

Knaccudukamus Heoprannmueckux coeauHennii. HomeHkirarypa HeopraHndecKux BeIeCTB

1.7

Xumnueckass peakuus. Krnaccupukanmuss XMMHYECKMX pEakUMid B HEOPraHUYECKOM
U OPraHMYECKOM XHUMHUH. 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPaHEHUs
U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKIUAX

1.8

CKOPOCTh PEaKINH, €€ 3aBUCHMOCTh OT Pa3INIHBIX (hakTOpOB

1.9

O6parumbie peaknuu. XUMHUYECKoe paBHOBecue. MDakTopbl, BIHSIONME HA COCTOSHUE
xuMudeckoro paBHoBecus. Ilpunnun Jle Ilatense

1.10

OnexrponuTrueckas auccormarysa. CuimbHble W cinalOble  dyeKTposuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KHCIAsl, HEUTpaabHasl, mejtounas. Peakiiuyu HoHHOro oOMeHa

1.11

OKUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC pCaKkun

Heopraandeckass XuMus

2.1

Hemerannel. Ilonoxenune HemeramoB B Ileproanyeckonl CHUCTEME XMMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB. DU3MUYECKHE CBOMCTBA HEMETAJIOB.
Atorponus HeMeTaJUIOB (Ha MpUMeEPE KUCIOpoaa, cephl, hocdopa U yriiepoaa)

2.2

XUMUYEeCKUEe CBOMCTBa Ba)KHEWIIMX HEMeTa/lioB (TaJoreHoB, cephl, a3zoTa, ¢ocdopa,
yrjiepojia M KpeMHHUs) U UX COEAMHEHUN (OKCHIIOB, KHUCIOPOACOJSPKAIIUX KHUCIOT,
BOJIOPOAHBIX coerHeHui). [IpuMeHeHre BaKHEHIIINX HEMETAJUIOB U MX COeIMHEHUN

23

Meramnsl. [lonoxenue MeramioB B Ilepuoanueckoil cucreMe XMMHYECKUX diemeHToB J[.M.
MenneneeBa. OcoOOEHHOCTH CTPOEHHS HJIEKTPOHHBIX O0OJOYEK aToOMOB MeTamioB. OOmue
¢u3nveckne cBoricTBa MeTaIIOB. CIUIaBbl METAJUIOB. DIIEKTPOXUMUYECKUNA DS HATIPSKEHHUH
METAJIJIOB
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XWMHYECKHE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPUH, Kadui, KalbllUid, MarHui, aTFOMAHAMN,
LUHK, XPOM, JeJe30, MeIb) U UX coenuHeHH. OOmmMe crnocoObl MONYYeHHUS METaJUIOB.
IIpuMeHeHre MeTaJIOB B OBITY M TEXHUKE

2.5

I'eneTnueckas CBsI3b HCOPraHNM4YCCKHUX BCIICCTB, IPUHAJICKAIINX K pa3JIMYHbIM KJIacCaM

XWUMUS U )KU3HD

3.1

Ponp xumuu B oOecriedeHUH 3KOJOTHYECKOW, SHEPreTUYecKOW M MUIIEBOM OE30MMacHOCTH,
pa3BUTUM MeIuUUHBL. [lOoHATHE O HaydyHBIX MeETOAAaX IMO3HAHUS BEIIECTB U XUMHYECKHX
peaKIuii

3.2

[IpencraBnenus 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJTYYEHHUS Ba)KHEHIINX
BelecTB. YenoBek B MUpE BEIIECTB U MATEPUATIOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTE€pUAIIbI,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPaCK, CTEKJIO, KEPAMHMKA, MATEPHUAIIbl Ul DJIEKTPOHUKH,
HaHOMaTepHaIbl, OpraHUYECKHE
Y MUHEPAJIbHBIE YA0OpEHHS
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XWUMHS ¥ 3I0POBBE YeJIOBEKA: MTpaBujIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MTPENapaToB, MpaBHiIa
0€e30MMacHOI0 UCHOJIL30BAHMS IPENapaToB OBITOBOM XMMHUHU B MMOBCEAHEBHON KU3HU




YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VYUEHUKA

Beeautes Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°., AknmonepHOe 001IIeCTBO
«M3marenscTBo «IIpocBemenne»

* Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011ecTBO
«M3parensctBO «lIpocBemieHne

* Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIuoHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

3. bpeiirep JI.M., baxenoa A.E. Tematnueckoe minanupoBanue. Xumus 8-11 knaccol
no yueOHukam Pymsutuca I'.E., ®enpamana @.I". Boarorpaa: Yuutens, 2015.

4. I'apa H.H. Xumus. Ypoxku B 10-11 kimaccax. M.: IIpocseiienue, 2014

BApUAHT

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Beenurtel) Acnutkas, Kupcoepr: Mcnonb3oBanue nHGOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Mpu 00ydeHn XuMun. Metoandeckoe nmocooue
2) Banyesa, KpacHoBa: Meroanka pemienus 3a7a4 1o XuMmun. Y yeoHoe mocooue
HaIpaBJICHHUs] TOATOTOBKH "Xumus"

3) Pynsutuca I'.E., ®enpamana @.I". Boarorpaza: Yuutens, 2009.

4) I'apa H.H. Xumus. Ypoku B 10 kiacce. M.: IIpoceemenue, 2009

5) Muxaun Psi6oB: Tectsl no xumun: 10 kinacc: k yueoHuky O.C. ['aOpuensina
"Xumus. 10 knacc"

6) Muxaun Psi6oB: Tectsl mo xumun: 10 kiacc: k yueonuky O.C. 'aGpuensina
"Xumus. 11 knacc"

JTAaHHBIE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
Brenurenannsiel. http://ios.rgil.net
2. www.proshkolu.ru
. www.rusedu.ru
. www.school-collection.edu.ru
. http://intergu.ru/
. http://uroki-ximii.ru/
. http://www.it-n.ru
. http://www.openclass.ru
. http://interneturok.ru
10. http://skillopedia.ru
11. http://www.himzadachi.ru
12. http://www.prosv.ru
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