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IHHosscHauTeapbHAA 3aIIMCKA

Pabouas mporpamMma Mo XMMUU Ha YPOBEHBb CPEAHETO OOIIET0 00pa3oBaHUS LI OOYUYAIOIIIXCS
10-11-x xmaccoB MBOY «I'mumuazus Ne 4» r.bpsmHcka pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

@enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpasoBanuu B Poccuiickoi
denepauun»;

npukaza MwuHoOpHaykn oT 17.05.2012 No 413 «O06 yrBepkaeHUH QeneparbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa CpelaHero ooémiero obpasoBaHus» (C
W3MEHEHUSIMU, BHECCHHBIMU MpHKa3oM MuHnmpocseienus ot 12.08.2022 Ne 732);

npukaza MunmnpocBemenuss ot 18.05.2023 Ne 371 «OO6 yrBepxkacHHH (eneparTbHON
00pa3zoBaTeIbHON MPOTrpaMMBbl CPETHETO 00111eT0 00pa30BaHUSY,

npukaza Munnpocsemerns ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka opranuzanuu u
OCYIIIECTBJICHUSI O00pa30BaTENBHOU [EATEILHOCTH TIO0 OCHOBHBIM 00I€00pa30BaTeIbHBIM
nmporpaMmaM — 00pa3oBaTeIbHBIM MPOrpaMMaM Ha4ajdbHOTO OOIIEro, OCHOBHOTO OOIIEro H
cpenHero oO1ero 0opa3oBaHus»;

Konnenmmu npemnogaBanust yaeOHOTO mpeaMeTa «XuMus»,

Konnenmmu sxosiorraeckoro o0pa3oBaHus B CUCTEME 00Iero 00pa3oBaHus;

CII 2.4.3648-20 «CanutapHO-3MHAIEMHAOJIOTHIECKHE TPEOOBAHHS K OPraHU3aIUsIM BOCITUTAHUS
1 00ydeHUsl, OTIIIXa ¥ O370POBJICHUS JIETSH U MOJIOJICKN», YTBEPKICHHBIX TOCTAHOBICHHEM
rJIaBHOTO caHuTapHOTro Bpada ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['wrueHnyeckre HOPMATHUBBI M TpeOOBaHHMS K OOECIEUYCHUIO
OezomacHocT W (WiaM) OE3BPEIHOCTH Ui dYedoBeKa (aKTOPOB Cpeabl  OOHTaHUS,
YTBEPKJICHHBIX TTOCTAHOBJICHHEM TJIaBHOTO caHuTapHOro Bpada ot 28.01.2021 Ne 2;

y4eOHOro TIUIaHa CpeaHero oO0mero o0pa3oBaHUsA, YTBEpXKIEHHOTO Tmpukazom MBOY
«T'umuazust Ne 4» ot 29.08.2023 No 175 «O06 yTBepKIeHWHW OCHOBHOW 0Opa3oBaTeNbHOM
MpOrpaMMBbI CpeTHero o0Iero oopa3oBaHusy,

(dbenepanpHON pabodeli MporpaMMBbl TI0 YUeOHOMY MpeaMEeTy «XHUMHs» 0a30BOTO YPOBHH.

PaGouass mporpamma OpHUEHTHpOBaHAa Ha IIeJIeBbIe MPHOPHUTETHI, CHOPMYIUPOBAHHBIE B
(dbenepanbHOl pabouell mporpaMMme BOCIHTAHHUS U B paboued mporpamme Bocnutanus MbOY
«I'mmuazus Ne 4» r.bpsHcka.

[IporpamMma Mo XMMHH Ha YPOBHE CpeaHEro oOmero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccutickori denepamumny,
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS (eaepalibHO 00pa3oBaTeIbHON NMPOrpaMMBbl CPEIHETO
obmero o6pasosanust (POIT COOQO), mnpexactaBieHHBIX B DenepasbHOM TOCYAaPCTBEHHOM
obpazoBatenbHoM cranaapte COO, ¢ yyerom Konnenuuu mnpernogaBanus yueOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX oOpraHm3anusx Poccuiickoii denepanuu, pearTu3yrOUINX
OCHOBHBIC 00pa30BaTeIbHBIC IPOrPaMMbl, ¥ OCHOBHBIX TMOJIO)KEHUH «CTpaTeruu pa3BUTHS
BociuTanusi B Poccuiickoit ®enmepanu Ha mnepwoa g0 2025 roma»  (pacmopspkeHHe
[TpaButenbctBa PO ot 29.05.2015 Ne 996-p).

OcHOBY MOJX0/J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OMpPEIeNeHUI0 OOIIel cTpaTeruu
oOyueHusi, BOCIIUTAHUS U Pa3BUTHUs OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO mMpeaMera «XHUMHs
s 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIeNTyanbHbIe nojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH 1IE€TIEH, COMIepKaHusl, pe3yabTaToOB O0ydeHHUsS U TPEOOBAHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

XHUMHYECKOE 06pa3OBaHI/Ie, MOJIy4a€MO€ BBIITYCKHUKaAMU 061ueo6pa3013aTenLH0171 OpraHusanuu,
SIBISIETCS HEOTHEMJIEMOM 4YacThlO HX O6paBOBaHHOCTI/I. Ono CIIYKUT 3aBCpIIAOIIUM 3TalloOM
pcam3aniuin Ha COOTBCTCTBYIOLIEM CMY 0a30BOM YPOBHEC KIIFOUCBBIX LICHHOCTEH, MMpUCymux



LEJIOCTHOM CHCTEME XMMHYECKOTO 00pa3oBaHMs. JTU IEHHOCTH KacaroTCs MMO3HAHUS 3aKOHOB
npuposbl, (OPMUPOBAHUS MHPOBO33PEHHS U OOHIEH KYJIbTYpbl 4YeJOBEKa, a TaKKe
9KOJIOTMYECKM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3JI0POBbIO M IPHPOJHOW Cpeje.
Peanu3yercs xummuueckoe oOpa3oBaHHe OOYYAMOIIUXCS HA YpPOBHE CpeTHEro OOIIero
00pa3oBaHus CpeACTBAMH Yy4eOHOTO TpenMeTa « XUMUs», COJIEp)KaHUue U OCTPOCHHE KOTOPOTO
ONpCAC/ICHBI B IIporpaMMeE 10 XUMHU C YUCTOM CHeL[I/I(l)I/IKI/I HAayKl XUMHWH, €C 3HAYCHHA B
MO3HAHUH TPUPOJBI M B MATEPUAIILHON KHU3HU OOIIECTBA, a TAKXKE C y4eTOM OOIIMX IIeJel U
NPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEIHEro OOIIero
oOpasoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HUIpaeT ocoOyi0 poJjib B COBPEMEHHOMU
LUMBUIN3ALMHY, B CO3JaHUM HOBOW 0a3bl MaTepuUalbHON KyiabTypbl. OHa BHOCUT CBOM BKJIaja B
(opMHpOBaHHE PAlIMOHAIBHOTO HAYYHOT'O MBILUICHHUS, B CO3/IaHUE IEJIOCTHOTO MPECTABICHUS
00 OKpYyKarollleM MUpE KaK O €IMHCTBE IMPUPOJbl U YEIOBEKa, KOTOpoe (HopMUpYETCs B XUMHUU
Ha OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3H
MEX1y CTPOCHHEM BEILIECTB, X CBOMCTBAMM U BOZMOKHBIMHU 00JIACTMHU TPUMEHEHUSL.

TecHo B3aMMOJEHUCTBYSl C JIPYTUMU €CTECTBEHHBIMU HAyKaMHU, XUMHUS CTajla HEOTHEMIIEMOU
YaCThI0O MHUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIOBHEM YCIEITHOTO TPYyJa M KU3HHU KaKJOTO
yieHa oOmectBa. CoBpeMeHHass XHMHs KaK HayKa CO3WJaTelbHas, KaK Hayka BBICOKHUX
TEXHOJIOTUH HampaBjieHa Ha pelleHue TJ00albHBIX MpoOJIeM YCTOWYUBOTO Pa3BUTHS
YeJIOBEYEeCTBA — CBHIPHEBOM, DHEPreTUYECKOM, MHUIEBON, HSKOJOTUYECKOW O€30MacHOCTH |
OXpaHbI 3JI0POBBSL.

B cooTBeTcTBHYM C 0OIIMMH TENSIMU ¥ IPHHIMIIAMA CPEHETo 001Iero 00pa3oBaHus coAep KaHue
npeamera «Xumus» (10-11-¢  kmaccel, 0a30BbIf  ypOBEHb H3YYEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYAIOMIMXCS, HEOOXOIUMYIO UM JUIS
BBIPa0OTKA MHPOBO33PEHUYCCKUX OPUEHTHPOB, YCIICHIHOTO BKJIIOYCHHS B KH3Hb COLUYMA,
MPOOJDKEHHS 00Pa30BaHMUs B PA3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHCH.

CocTaBisomuMy IpeaMeTa «XUMus» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas XUMUS» U
«OO0m1ast ¥ HeopraHUyecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BO¥ HAYKH: CHCTEMa 3HAHHUW 10 HEOPraHMUYECKON XMMHUH (C BKIIFOYCHUEM 3HAHUHN W3
oOIIeli XUMHH) M OpPraHu4eckoil xumuu. POpMHpOBaHHME IAHHOW CHCTEMBI 3HAHUN IPH
W3YYEeHUU IpeaMeTa 00ecreynBaeT BO3MOXKHOCTh PaCCMOTPEHHUS BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX NOHATUMN, 3aKOHOB M TEOPUN XUMUHU.

CprKTypa COJACpKaHUsA KYpCOB — ((OpFaHI/I‘leCKaH XUMHUA» H <<O6111a;1 H HCOpPraHn4cCKasi
XHUMMUA» C(bOpMI/IpOBaHa B [IpOrpaMme 1o XuMHuMu Ha OCHOBC CHUCTCMHOI'O IOAXO0Aa K U3YYCHHUIO
yqe6Horo MaTtcpuala Hu 06YCJ'IOBJ'IeHa HCTOPUYCCKHU 000CHOBAHHBIM Pa3sBUTHEM 3HaHUH Ha
ONPCACIICHHBIX TCOPECTUUYCCKUX YPOBHIIX. Tak, B Kypce OpFaHquCKOﬁ XMMHHN BCIICCTBA
paccMaTpruBarOTCA Ha YPOBHE KJIacCHYecKoi TCOPUU CTPOCHHA OPraHUYCCKUX COCHHHCHHﬁ, a
TAKXC Ha YPOBHC CTCPCOXUMHUUYCCKUX U IJICKTPOHHBIX Hpe,I[CTaBHeHI/Iﬁ 0 CTPOCHHH BCHICCTB.
CBG,Z[CHI/IH 00 N3ydacMbIX B KYypCC€ BCHICCTBAX HAKOTCA B PA3BUTHU — OT YIJIEBOAOPOAOB OO
CJIOKHBIX OHMOJIOTHYECKH aKTUBHBIX coequHeHui. B Kypce OpFaHquCKOﬁ XUMHUH TI0JIYHYaroT
pa3sBUTHUC C(I)OpMI/IpOBaHHHC Ha YPOBHE€ OCHOBHOI'O 06mer0 06pa30BaHI/I$I MEPpBOHAYAIIBHBIC
MMpeACTaBJICHUA O XHMHUYECKOH CBSI3H, KHaCCI/Iq)I/IKaI_II/IOHHLIX IMpU3HAKaxX BCHICCTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOCHHU, O XUMHYECKOMN pcaKkuuu.

Ilonx HOBBIM yYrjioM 3pCHHA B MPCIAMCETC «Xumus» 0a30BOroO YPOBHA pacCMaTpUBaACTCA
H3yquHBIﬁ Ha YpPOBHC OCHOBHOIO O6I.I.I€FO 06p8.30BaHI/ISI TCOpCTI/I‘-ICCKI/Iﬁ Marepuail Hu
q)aKTOJ'IOFI/ILICCKI/IC CBEJICHUS O BEIISCTBAX M XMMHYECKOM pCaKkuuu. Tak, B 4aCTHOCTH, B Kypce
«O6ma;1 U HCOPraHUYCCKast XUMUs» O6y‘-IaIOH_II/IMCH MpeaoCTaBIACTCA BO3MOXKHOCTb OCO3HATH
S3HAYCHUC TICPpUOANYCCKOI0 3aKOHa C o6meTeopeTqucxnx U METOJOJOTHYECKUX MO3ULIMH,



riy0Xke IOHATh HMCTOPUYECKOE HM3MEHEHue (YHKIMH 3TOro 3akoHa — OT oboOmaromei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Enunnas cucrema 3HaHUMM O BaXKHEMIIMX BELIECTBAX, MX COCTAaBE, CTPOCHUH, CBOWCTBAX M
IIPUMEHEHHH, A TAK)KE O XMMHUECKUX PEAKLMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IIPOTEKaHUs
nomonHsiercs B Kypcax 10-x m 11-x KjaccoB dieMEHTaMHM COJACp)KaHUS, HMEIOIIUMHU
KYJIbTYPOJOTMYECKMM M NPUKIAIHOW XapakTep. OTHU 3HAHMUS CIIOCOOCTBYIOT IOHHMAHHUIO
B3aUMOCBSI3M XMMHHM C JPYTMMHU HayKaMM, pacKpbhIBalOT €€ pOJib B II03HABATEJIbHOW M
MIPaKTUYECKON JESATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHMTAHUIO YBAXKEHHSI K IPOLIECCY
TBOpUYECTBA B 00JACTH TEOPUM U MPAKTHUUECKUX MPHJIOKEHUH XUMUH, IOMOTalOT BBIIYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpOOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICTMBATh MH()OPMAIMIO U MPUMEHSTH €€ IS MOIMOJHEHHs 3HAHUW, pelIeHHs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIEI0BAaTENIbCKUX 3a1ad. B 1enom coxaepikanue
y4eOHOro npeaMera « XuMus» JaHHOTO YPOBHS M3YYEHUs OPUEHTHPOBAHO Ha (pOpMHUpOBAHHE Y
o0yyaroumxcs MHUPOBO33PEHUECKON OCHOBBI JJIi TOHUMaHUsl (QUIOCOPCKUX WIEH, TaKUX Kak:
MaTepHUaIbHOE €JMHCTBO HEOPraHMYECKOTO M OPraHM4ecKoro Mupa, 0O0yCcIOBIEHHOCTh CBOWMCTB
BEIIECTB UX COCTABOM U CTPOECHUEM, IO3HABAEMOCTh NMPUPOIHBIX SIBJICHUN ITyTEM dKCIIEPUMEHTA
U pelleHHs] MPOTUBOPEUUIl MeXAy HOBBIMM ()aKTaMU M TEOPETHUYECKUMH MPEINOCHUIKaAMHU,
OCO3HAHHE POJIM XMMHUHU B PELIEHUH SKOJIOTMUYECKUX MpoOsieM, a Takxke MmpobsieM cOepexeHus
SHEPreTHYECKUX PECYpPCOB, ChIPbsI, CO3JaHHs HOBBIX TEXHOJIOTHM U MaTepHasoB.

B mmane pemeHus 3amad BOCIHMTAHUS, Pa3BUTHS W COIHAIU3AIMH OOYJArONIUXCS TPHHSTHIC
IporpaMMoOil TI0 XMMHUHU TIOJXOIBI K ONPEACTICHHIO COJACPKaHWs M IOCTPOSHHS IpeaMeTa
npenycMaTpuBaoT (GOPMUPOBAHHE YHHMBEPCAIbHBIX YUEOHBIX ACHCTBHM, MMEIOIMUX 0a3oBoe
3HaYeHUE JUIsl Pa3IMyYHBIX BHUAOB JEATEIBHOCTH: pEHIeHHs MpoOsieM, MOMCKa, aHaau3a |
00paboTkn wH(MOpMAIMK, HEOOXOMUMBIX I TPUOOPETEHUsS ONbITa MPAKTHYECKOW |
HCCIIEIOBATENIbCKOU JAESITETFHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MIO3HAHWU XUMUHU.

B npaktuke npenogaBaHus XMMUM Kak Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHusl, TaKk U Ha
YpOBHE CpegHero obuiero o0pa3oBaHMsl, IPU ONPEAEICHUHN COACPKATEIbHON XapaKTePUCTUKH
1eneil W3ydeHHs TMpeAMeTa HalpaBlIeHUEM IePBOCTENEHHONW 3HAYMMOCTH TPAJUIIMOHHO
npu3HaeTcss (QopMHpOBaHHME OCHOB XHMHYECKOM HaykM Kak o00JIaCTH COBpPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTHUYECKON [EATENIbHOCTH 4YeJIOBeKa M KakK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTyphl. C METOIMYECKON TOUKH 3pEHUS] TaKOW MOJXOJ K OINPEICICHUIO IeNeit
W3YYEHHUS MPEeMETa SBIISETCS BIOJIHE ONPaBIaHHbIM.

CorylacHO JTaHHOM TOYKE 3PEHUS TJIaBHBIMHM IIEJIAMH M3YdEeHHUs IpeaMera « XUMHUsS» Ha 6a30BOM
ypoBHe (10-11-e kiacchl) SBISIFOTCS:

q)OpMI/IpOBaHI/IC CHCTEMbl XUMHYECKHUX 3HAHMH KaK BaKHEHIICH COCTaBJ'IHI-OH_Ieﬁ CCTCCTBCHHO-
HaquOﬁ KapTUHbBI MHpa, B OCHOBC KOTOpOﬁ JICXKAT KIIFOYCBBIC IIOHATHA, (I)YHI[aMeHTaJ'IBHBIe
3dKOHbI U TCOpUHU XUMHUH, OCBOCHHC A3bIKa HAYKH, YCBOCHHC M IIOHUMAHHC CYHIHOCTH
AOCTYIITHBIX O606H.[€HI/II\/'I MHPOBO33PCHUCCKOI'0 XapaKTepa, O3HAKOMIICHHE C HCTOpHeﬁ ux
Pa3BUTHUS U CTAHOBJICHUS,

(I)OpMI/IpOBaHI/Ie U pPa3sBUTUC Hpe)lCTaBJ'IeHI/Iﬁ 0 HAYYHBIX MCETOHAaX IIO3HAHUA BCIICCTB U
XUMHWYCCKUX peaKHHfI, HeO6XO,[[I/IMLIX JJIA HpI/IO6peTeHI/IH YMGHI/Iﬁ OPHUCHTHUPOBATLCSA B MHUPEC
BEIIECTB M XHUMHYECKUX SBJICHHH, HMEIOIIUX MECTO B npupoae, B HpaKTquCKOﬁ u
MMOBCEIHEBHOM JKU3HH,

pasBUTHUC YMCHI/II‘/’I U croco0OoB ACATCIIBHOCTU, CBA3aHHBIX C Ha6J'IIOIIeHI/ICM U 00BbICHECHUEM
XUMHUYCCKOTO 5KCIICPUMCEHTA, CO6J'IIO)1€HI/ICM IMpaBUJI 0e30I1acHOro 06paIJ_ICHI/IH C BEICCTBaAMHU.

Hapsiny ¢ stuM, copepskarenbHas XapakTEepUCTHKa LEJIeHd W 3aJady U3y4yeHHs] IpeiMeTa B
MporpaMMe Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMHU
B CHCTeMe cpeaHero ooOmiero oOpaszoBaHus. CerogHs B NPENOJaBaHUU XUMUU B OOJBIIEH



CTCTIICHH OTAAeTCS MPEINOUYTEHUE MPAKTUICCKOW KOMIIOHEHTE COACpKaHUS OOydeHU,
OpUEHTHUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHKA 0O0IIe00pa3oBaTebHOM  OpraHU3AINH,
BIIQJICIONIETO HE HAOOPOM 3HAHWH, a (PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMCHHUAMU AKTHUBHOTO IOJYYCHHA 3HAaHUU U IMPUMCHCHUA HUX B peaJIBHOfI JKU3HU U pCHICHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ aTUM mpu u3ydeHHH mpenMera «XUMHsS» TOMUHHUPYIOIIEEe 3HAUCHHE MPUOOPETAIOT
TAaKWE LIEJIHN U 33]1a4U, KaK:

ajanranus 00ydJaromuxcss K yCIOBUSM JHHAMUYHO Pa3BHUBAIOIIECTOCS MHpa, GopMHUpOBaHUE
WHTEJUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K C€aMOOOpPa30BAaHHIO, COTPYIHUYECTBY,
CaMOCTOSITSIIBHOMY MPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HCHHBIX CHUTYaIIUSX,
CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHHEM;

dbopmMupoBaHre y 00YJarONUXCs KITIOYEBBIX HABBHIKOB (KITFOUCBBIX KOMITETEHIINM), MMEIOIIHX
VHUBEPCATHHOE 3HAYCHUE IS PA3IMYHBIX BUJOB JIEATSIBHOCTH. PEIICHUS PoOIieM, TIOUCKA,
aHanu3a u 00paboTku MHPOPMALIMU, HEOOXOUMBIX ISl MPUOOPETEHHS OIBITA JACSITEIBHOCTH,
KOTOpasi 3aHMMAeT BAXKHOE MECTO B IO3HAHWW XHMHH, a TaKKe JUIsl OLNEHKH C IO3UIIUAN
IKOJIOTHYECKON Oe30MacCHOCTH XapakTepa BIUSHUS BEIMIECTB W XUMHUYECKUX IPOIECCOB Ha
OpraHM3M YeJIOBeKa M MPUPOIHYIO CPEIY;

pa3BUTHE TIO3HABATEIHHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEH
oOyuaronuxcs: CrnocoOHOCTH CaMOCTOSITENIBHO NPUOOpEeTaTh HOBBIE 3HAHMUS O XUMHUHU B
COOTBETCTBHH  C  JKMU3HEHHBIMH  IOTPEOHOCTSMH,  HCIIOJIb30BaTh  COBPEMCHHBIC
WH()OPMAMOHHBIC TEXHOJOTHH JII TIOWCKA W aHajau3a y4eOHOW W HaydHO-TIOMYJSIPHOMN
nH()OPMAIINHA XUMHUYECKOTO COJICPIKaAHUS;

(dbopMHUpOBaHHE W Pa3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOTO M JIOTMUECKOTO MBIIICHUS,
HaOMIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBhIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U MPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCITUTaHHE Y 00y4aromuxcsi yOexKA€HHOCTH B TYMaHUCTUYECKOM HAMpaBICHHOCTH XUMHH, €€
BAKHOM pOJM B pPEIICHUH TJI00aNbHBIX MPOOJIEeM pPAalMOHAIBHOTO MPHPOAOIOJIB30BAHNS,
MOTIOJTHEHUSI SHEPTeTUUYECKUX PECypCOB U COXpPAHEHHUs MPUPOJHOTO PaBHOBECHS, OCO3HAHUS
HEO0OXOIUMOCTH OEpeKHOTO OTHOLIEHUS K MPUpPOJE M CBOEMY 3/J0pPOBbIO, a Takke
MpPUOOpETEeHUsT ONbITa HKCIOJIB30BAHUS IOJYYEHHBIX 3HAHUM I TPHUHIATUS TPAMOTHBIX
pELICHU B CUTYalUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B yyebHoM miane cpenHero o6miero oOpa3oBaHus NpeaMeT «XUMHUSD» 0a30BOT0 YPOBHS BXOAUT
B COCTaB MpeAMETHOM o0nactu «EcTecTBEeHHO-HAYyYHBIE [IPEIMETHI.

OO11ee YnCIIo YacoB, OTBEJACHHBIX ISl U3YYCHUSI XMMHHU, Ha 0a30BOM YPOBHE CPEIHEr0 OOIIero
obpasoBanus cocrasiser 68 yacos: B 10-m kimacce — 34 gaca (1 gac B Henmemo), B 11-m kiacce —
34 gaca (1 yac B HezENIO).

Jlia peanuzanuy MporpaMMBbl UCHONB3YIOTCS Y4eOHUKH, JOMYIIEHHBIE K MCIOJB30BAHUIO MPH
pealM3aliii  MMEIOIIUX TOCYJapCTBEHHYIO aKKpeIuTaIMilo 00pa3oBaTeNbHBIX MPOTpamMm
HAYabHOTO OOIIEro, OCHOBHOTO OOIEro, CpeaHero oOIIero oOpa3oBaHUsS OpraHU3AIUSIMH,
OCYILIECTBISIONIUMU  00pa30BaTEeNIbHYIO JACSITENbHOCTh, TMPUKA30M MMUHIIPOCBEUIEHUS OT
21.09.2022 Ne 858:

Xumust, 10 xnace/ Tabpuensa O.C., OctpoymoB W.I'., Crnamko C.A., AO «M3marenscTBo
"ITpocBerienue"»;
Xumus, 11 wnace/ Tadpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AO «M3narenscTBO
"ITpocsemenue"»



DJeKTpOHHBIE 00pa30BaTEIbHBIC PECYPChI, MOIMYNICHHBIC K HCIIOJBF30BAHUIO NPU pealiu3aliu
MUMEIOLINX TOCYIapPCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOrpaMM HavyallbHOTO OOIIIEro,
OCHOBHOTO o00IIero, cpeaHero ooOmiero o00pa3oBaHMs MPUKA30M MUHIPOCBEIIEHUS OT
02.08.2022 Ne 653:

DNEeKTPOHHBIN 00pa3oBaTenbHbIN pecype «JlomammHue 3ananus. CpeqHee obiiee oOpa3oBaHuUe.
Xumus», 10-11 knace, AO «M3narensctBo "[IpocBemieHue’»;

Tpenaxep «O6nako 3nanuii». Xumus. 10 kracc, OO0 «®usukon JIaby;

Tpenaxep «Ob6nako 3Hanui». Xumus. 11 kinacc, OO0 «Duszukon J1ady;

Il1aHupyemble pe3yJabTaThI 0CBOECHUS
Y4eOHOr 0 nmpeamMera

JINYHOCTHBIE Pe3yJIbTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHs OOy4JalOIIMMHUCS MPOTpaMM
cpeanero obirero obpa3zoBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM W TMpeaMeTHbIM). HaydHo-
METOJUYECKOM OCHOBOW Uil pa3pabOTKU IUJIAHUPYEMBIX PE3yJbTAaTOB OCBOEHHUS MPOrpaMMm
cpemHero o0mero 00pa3oBaHus SBISETCS CUCTEMHO-IEATETLHOCTHBINA MOIXO.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TOAXOAOM B CTPYKType JIMYHOCTHBIX
pe3ylbTaTOB OCBOCHMSI MpenMera «XUMHS» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEIYIOIINE COCTABIISIONINE!

OCO3HaHUE OOYyYAIOIUMHKCS POCCUHUCKONW TpakIaHCKOW HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPE/ICICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YyUEHHUIO;

L[EeJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKJACHUN JIMYHOCTH Ha OCHOBE KIIFOUYEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAIUIIMI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOy4aroluxcs pPYKOBOJACTBOBATHCS B CBOCH JAEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKaMH, MPUCYLIIUMHU IIEJIOCTHOH CHCTEME XHUMHYECKOTOo
o0pa3zoBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPBl U CIIOCOOHOCTH CTaBUTH LIENTH M CTPOUTH
KU3HEHHBIC IJIaHbI.

JInuHOCTHBIC pPEe3yJIbTaTbhl OCBOCHUS IMPEAMCTA «XUMHUS» JTOCTUTAIOTCS B €IUHCTBE lee6H0171 u
BOCIIUTATEIILHON JESITEIbHOCTH B COOTBETCTBUH C T'YMaHUCTUYCCKUMHU, COLUOKYJIbTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH U HACATIaMU pOCCHﬁCKOFO rpaxaaHCKoro O6H_ICCTB3.,
IPUHATBIMU B O6IJ.[€CTB€ HOpMaMH W IIpaBUJIaMH TIOBCIACHUA, CHOCO6CTBY[OH.II/IMI/I mnmponoeccam
CaMOIIO3HaHUd, CaMOPAa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHU JINYHOCTHU 06yqa}01u1/1x05{.

JImgyHOCTHBIE PE3YJIbTaThl OCBOCHUA TIPCAMETA «XHUMUD OTpPaAXaroT C(I)OpMI/IpOBaHHOCTL OIIbITa
MMO3HABATEILHON U HpaKTquCKOﬁ ACATCIIbHOCTHU 06yqa}0m1/1xc51 o peajiun3anuu IPUHATBIX B
O6H_ICCTBC LIGHHOCTEH, B TOM YHUCIIE B YaCTH.

1) rpakIaHCcKOro BOCIIMTAHUS

0CO3HaHMA OOYYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U OOSM3aHHOCTEW, YBa)KEHUS K
3aKOHY M NPaBONOPSAKY;



NIPEACTABJICHUS O COLMAJIBHBIX HOPMAax M IPaBWIAX MEKINYHOCTHBIX OTHOLICHHW B
KOJUICKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKON MAEATEIbHOCTH IPU CO3/1aHUU Y4YEOHBIX IPOEKTOB,
peleHny yueOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB,;
CIOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX MpH
aHaJM3e Pa3IMYHBIX BUJIOB YUCOHOH JEATEIBHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHMS .

HEHHOCTHOI'O OTHOICHHUA K HCTOPUYICCKOMY U HAYYHOMY HACJICONIO OTCUYCCTBCHHOM XUMUUH,
YBaAXXCHUA K IPOUCCCY TBOPUCCTBA B obnactu TCOPUU U MPAKTHUYCCKOTO NPUMCHCHUA XUMUH,
OCO3HAaHUA TOIr0, 4YTO MOOCTHXXCHHUA HAYKU CCTb pPE3YyIbTaT MJIUTCIIBHBIX HEI6J'IIOIICHPII>1,
KPOIIOTJIMBBIX DKCIECPUMECHTAJIBHBIX ITOUCKOB, IOCTOSHHOTO TPYyJa YYCHBIX U IPAKTUKOB,
HHTEPCCAa U MO3HABATCIIbHBIX MOTHBOB B INOJTYYCHHUHU W MOCIICAYIOIIEM aHAJIN3C I/IH(l)OpMaHI/II/I 0
NMEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTCUECTBCHHOM XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS .

HPABCTBCHHOI'O CO3HAHUS, DdTHYCCKOTO INIOBEIACHUA,

CIIOCOOHOCTH OLCHMBATh CUTyallMH, CBA3aHHBLIC C XMUMHWYCCKHMU SABJICHUAMH, U IIPHUHHUMATH
OCO3HAHHBIC PCIICHM, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U IICHHOCTH,
TOTOBHOCTHU OICHUBATbL CBOC TMOBCACHUC W TIIOCTYIIKM CBOHUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHUEC HOCJ'I@,ZICTBHI?I 3THUX NOCTYHKOB,

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs IIEHHOCTEH 370pOBOTO MW 0Oe3omacHOro obpasza J>KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXUICCKOMY 3JI0POBBIO;
coOroIeHrst TTpaBmII 0€30MMaCHOTO OOpAIeHHsI C BEIIECTBAMHU B OBITY, IIOBCETHEBHOM KU3HU U
B TPYAOBOM JCSITEILHOCTH;

MMOHMMAaHHMS [ICHHOCTH MPAaBHJI WHIAUBHIYaJLHOTO M KOJJICKTUBHOTO 0€30ITaCHOTO TIOBEJICHUS B
CUTYAIUAX, YTPOXKAIOLIUX 3JI0POBBIO M KU3HU JIFOJICH;

OCO3HAHMS TOCIEACTBHM W HENPHUATHSA BPEAHBIX TNPUBBIUCK (YIMOTPEOICHHS aIKOTOJIs,
HApKOTHKOB, KYPEHHSI);

5) Tpy10BOr0o BOCIIUTAHUS :

KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATENbCKOW  JESITeNbHOCTH,
OOIIECTBEHHO TMOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pEIICHHH MPAKTHUECKUX 3a/7a4 COLHUAIbHOU
HaIpaBJIeHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY U3YYEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHCIIe Ha OCHOBE
MPUMEHEHHSI IPEAMETHBIX 3HAHUN TI0 XUMUH,

YBXKEHHUS K TPYIy, JTIOASIM TPYyJa U pe3yibTataM TPYAOBOH JAeATeIbHOCTH,;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WMHIMBHUAYaJbHOM TpaeKTOpUU oOpa3oBaHus, Oymymiei
npodeccud W peanu3ali COOCTBEHHBIX JKM3HEHHBIX TIUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEI 00IIECTBA,

6) PIKOJIOrHYeCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HMCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMIIe;

MOHUMAaHHS TIO0ANTBHOTO XapaKTepa HKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLIECCOB HAa COCTOSIHUE MPUPOTHON U COLMATBLHOM CPEJIbI;



OCO3HAHHUA HEOOXOJMMOCTH HCIIOJIb30BAaHHS JOCTHKCHUHA XHUMHH JUIsI PEHICHUS BOIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIONB30BAHNUS;

AKTUBHOT'O HEIPUATHUS JEHUCTBUM, IPUHOCAIINX BPEI OKPYKAIOLIEH IPUPOJHON Cpele, YMEHHUS
MPOTHO3UPOBATh  HEOJIArONPHUATHBIE HKOJIOTHYECKUE IOCIEACTBUS  MPEANPUHUMACMBIX
JEUCTBUN U NPENOTBPALLATH UX;

HaJIu4usl Pa3BUTOrO HKOJIOIMYECKOTO MBIIUICHHs, 3KOJIOTMYECKOM KyJIBTYpBI, OIIbITa
JEATEINBHOCTH  DKOJIOTMYECKOM HAIPaBICHHOCTH, YMEHHUs pPYKOBOJICTBOBAaTbHCSI HUMHU B
[I03HABATEIbHONH, KOMMYHUKAaTUBHON M COLIMAJIBHOW IpaKTHKE, CIOCOOHOCTH W YMEHUS
aKTHBHO MPOTUBOCTOSTH HJICOJOTHH XeMO(POOHH;

7) IHEHHOCTH HAYYHOI'0 IIO3HAHUSA

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 00IIECTBEHHOM NMPaKTUKH;

MOHUMaHMs crneuuUK XMMHM Kak HayKd, OCO3HaHHA €€ poju B (OPMUPOBAHUU
palMOHAJIBbHOTO  HAYYHOTO  MBILIUIEHHUS, CO3JaHHUU  IIEJIOCTHOTO  MpejAcTaBiIeHUs 00
OKpY)KaIollleM MHpEe KakK O €IWHCTBE NIPHUPOJbl M YEJIOBEKa, B IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN U PEeIIeHUH MPo0JieM COXPAHEHUs IPUPOJIHOTO PaBHOBECHS;

yOEXKIEHHOCTH B 0CO0OW 3HAYMMOCTHM XHMHH JJIi COBPEMEHHOW IMBWJIM3AIUU. B €€
T'YMaHUCTUYECKOW HANpPaBICHHOCTH M BaXHOW pPOJIM B CO3JIaHUM HOBOW 0aszbl MaTepHUaIbHOU
KYJIbTYpbI, PELIEHUH II100aIbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOH,
SHEPreTHYecKOoM, MUIIeBOW M HSKOJOTMYecKod Oe30macHOCTH, B Ppa3BUTUU MEIUIUHBI,
o0ecrieyeHny YCIOBHMM YCHEIIHOTO TpyAa M AKOJOTMYECKH KOMQPOPTHOM >KU3HU KaXKJIOTO
qjIeHa 00IIEeCTBa,;

€CTECTBCHHO-HAYYHOM  TPAaMOTHOCTH. IOHMMAHHA  CYHIHOCTH  METOJOB  ITO3HAHUS,
UCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTHU UCIIOJIb30BaTh MOIy4yaeMble 3HAHUS JUIs
aHamM3a U OOBSICHEHUS SBJICHUH OKPYXKAIOLIEro MHUpa U MPOUCXOAALINX B HEM HM3MEHEHHI,
yYMEHHUs JieslaTh OOOCHOBAHHBIE 3aK/IIOUEHMsSI HA OCHOBE HAy4YHbIX (DAKTOB M HMEIOLIUXCA
JAHHBIX C LENbI0 NOJyYCHHs] TOCTOBEPHBIX BBIBOJIOB,;

CIOCOOHOCTH CaMOCTOSATENIBHO HCIOJb30BaTh XMMHUUYECKHE 3HAHUS Ul peIleHUs MpooieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpEca K MO3HAHUIO U MCCIIEA0BATEIbCKOM EATEIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIY4CHHIO HOBBIX 3HAaHUN II0 XUMHUU B COOTBETCTBHUHM C JKM3HCHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IMUHbIX cepax NpodhecCHOHAIBHON NeITeNbHOCTH.

MeTaHpeIlMeTHI)Ie pPeE3YJIbTaTbl

MeranpeaMeTHbIe pe3yiIbTaThl OCBOCHHUSI YUEOHOTO HpeaMeTa «XUMHs» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAKOT:

3HAYUMBIC JIA (I)OpMI/IpOBaHI/IH MHPOBO33pPCHUA 06yqa}01u1/1xc51 MCKIUCHUIIIIMHAPHBIC
(Me)KHpeI[MeTHLIC) 06meHaquLIe MOHATHA, OTpaXaroIUC LHEJIOCTHOCTH Haquoﬁ KapTHUHBI
MHpa u CHeL[I/I(l)I/IKy MCETONOB TMO3HAHUSA, HUCIOJB3YCMbBIX B CCTCCTBCHHBIX HAYKaX (MaTepI/I}I,
BCIICCTBO, OSHEPTUd, MABJICHHUC, IPOLCCC, CUCTEMA, Hay‘lHBII\/'I (1)8.KT, MNpUuHLOUIIL, THUIIOTE34,
3aKOHOMCPHOCTD, 34KOH, TCOpPUsd, HCCICIOBAHUC, Ha6J'II-O,I[eHI/IC, HU3MCPCHUC, SKCIICPUMCHT U
ap.);

YHUBCPCAJIbHBIC y‘-IC6HLIC HCﬁCTBHH (HOSHaBaTCHBHLIC, KOMMYHUKAaTUBHELIC, perJI}ITI/IBHBIC),
oOecrieunBaromue  (HopMupoBaHHe  (QYHKIMOHAIBHOM TPaMOTHOCTM M COLHAIBHOU
KOMIIETCHIIUHU O6y‘{aIOH_[I/IXC$I ;



CIIOCOOHOCTh oOyyaromuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCLUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCaJbHbIE yueOHbIE ACUCTBUS B I103HABATEIBHOW U
COLIMAJIbHON IIPAKTHKE.

MertanpeaMeTHble  pe3yldbTaThl  OTPAXKAIOT  OBJIAJICHWE  YHHBEPCATbHBIMU  YUYCOHBIMU
[M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMH JICHCTBUSIMU.

ORi1ajieHHe YHHMBEPCAJTbHBIMH Y4€OHBIMH MO3HABATEIbHBIMY JIEHCTBUAMM:
1) 6a30BbIe JIOTHYECKHE AeHCTBHUS:

CaMOCTOSTENIbHO  (OPMYJIMPOBATh M aKTyaJU3upoBaTh MpoOJeMy, BCECTOpDOHHE €€
paccMmarpuBarth;

ONpENENATh IeJIM JEATENbHOCTH, 3a/aBas IapaMeTpbl M KpPUTEpUU HX JOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl ACSITEIbHOCTH C IOCTABJICHHBIMU LENSIMHU;

WCIO0JIb30BAaTh TPU OCBOEHUU 3HAHUN MPHEMbl JIOTMYECKOTO MBIIIJIEHUS — BBIICIATH
XapaKTepHble MPU3HAKKM TOHSATUM M YyCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIIME MOHATHS JUIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SIBIICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPHHU IS KJIACCU(DUKAITUN BEIECTB U XUMUYECKUX PEAKITUH;
YCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBS3U MEX/1y U3y4aeMbIMHU SIBIICHUSIMU,;

CTPOWTH JIOTHYECKHME pacCykaeHus (MHIYKTUBHBIC, ICAYKTHBHBIC, 1O aHAJOTHHU), BBISBIIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMaTPUBAEMBIX ABJICHUSAX, (OPMYIHPOBATH BHIBOJBI U
3aKIJIIOYEHUS,

NPUMEHSATh B TPOIECCE TMO3HAHUS HMCIOJIb3YeMbIe B XHMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJICSTH, TPeoOpPa3oBbIBATh MOJCIbHBIC MPEJCTABICHHS — XUMHYECKHH 3HAaK (CHMBOJ)
AJIEMEHTa, XUMHUecKas GopMysia, ypaBHEHHE XUMUYECKOM peaKkIMK — MPU PelIeHuH YIeOHBIX
[TO3HABATENIbHBIX U MPAKTUUYECKHUX 3a/1a4, IPUMEHATh HA3BAHHBIC MOJEIIbHBIC MPEICTaBICHUS
JUIS BBISIBJICHUS] XapaKTEPHBIX PU3HAKOB M3yYaeMBbIX BEIIECTB U XUMHUYECKUX PEAKIIHIA;

2) 6a30BbIe HCCIeI0BATEIbCKHE TeHCTBHSA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUH;
dbopmyaupoBaTh 1€MW W 3aJa4d  MCCJICIOBAHUsS, HCIIOJIb30BaTh IIOCTaBJIECHHBIE U
CaMOCTOSITEIIFHO COPMYJIMPOBAHHBIC BOTIPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
JuTst POPMHUPOBAHMSI TUITOTE3HI TIO MMPOBEPKE MPABUIBHOCTH BBICKA3hIBAEMBIX CYXKICHUH;
BJIAJICTh HABBIKAMHM  CAMOCTOSTEIBHOTO IUTAHUPOBAHUS M TPOBEACHHUS YUCHUYCCKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMsI HAOIIOAATh 3a X0JI0M IPOIEcca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yibTar, (OPMYIUPOBaTh OOOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH  PE3yJAbTATOB  HCCIEIOBAHMs, COCTaBISATH OOOCHOBaHHBIH OTYET O
MpoieJIaHHOM padoTe;

MPHOOpPETaTh OMBIT YUEHUYECKOM MCCIIE0BATEIbCKOM U MPOEKTHOM AEITeTbHOCTH, IPOSBIAThH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHUS MPaKTHYECKUX
3a/1a4, TPUMEHEHUIO Pa3JIMYHBIX METOJ0OB MO3HAHMUS,

3) pa6ora c undopmanueii:

OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHGPOpPMAIWH (HAyYHO-MOMYIsIpHAs TUTEpaTypa
XUMHYECKOTO COJACPXAaHHs, CIIPaBOYHBIC IMOCOOWS, pPECypCchl HMHTEPHETa), aHaJIM3UPOBAThH
MHGOpPMAILIMIO PA3IMYHBIX BUIOB M (GOPM MpENCTaBIEHHs, KPUTUYECKU OLCHUBATh €€
JOCTOBEPHOCTH M HENTPOTUBOPEUNBOCTb;

¢dbopMynupoBaTh 3ampockl W NPUMEHSATHh pa3jW4YHbIE METO/Abl TNpH IOUCKE M OTOOpe
uHpopMaIuK, HEOOXOJMMOH JUTsI BHITIOJTHEHUS YUeOHBIX 33a]1a4 ONPEIeTIEHHOTO TUIIA;
npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJbHYIO (GOpMY MpeicTaBieHHs HHPOPMALUK (CXEMBI,
rpaduKu, AMarpaMmbl, TaOJIHIBI, PUCYHKU H IP.);

MCIOJIb30BaTh HAYYHBIH S3bIK B KQUECTBE CPEACTBA PU paboTe ¢ XMMHUYECKON HH(pOpMAIHEH:
NPUMEHSATh MEXKIpeAMEeTHbIC (pU3nYecKkue 1 MaTeMaTUYECKUE) 3HAKH U CUMBOJIBI, (DOPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIB30BaTh U MPeoOpPa30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OeBjaaaenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JeHCTBUSIMMU .

3a1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJAeMOW TEMbI B XOJE auaiora /WM TUCKYCCHH,
BBICKAa3bIBATh MHJCH, q)OpMy.HI/IpOBaTI) CBOHN HpeI[J'IO)KeHI/ISI OTHOCHUTCIIbHO BBIIIOJIHCHUS
MPEeJI0KEHHOM 3a1a4H;

BBICTyrIaTI) C HpCSGHTaHI/Ieﬁ p€3YJ'II>TaTOB H03HaBaT€HBHOﬁ JCATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOATCIbHO HWJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBIIIOJTHCHUN XUMHWYCCKOT'O
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIECIOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peainzanuu y4eOHOro MpoeKTa, U (OpPMYIMPOBATH BHIBOJBI MO pe3yiabTaTaM MPOBEAECHHBIX
HCCIe0BAaHUM TTyTEM COTJIaCOBAHMS MO3UIIUN B X0J1e 00CYXACHHUS U 0OMEHAa MHEHUSIMHU.

OBJIaIleHI/Ie YHUBEPCAJIBbHBIMHU PETyJIATUBHBIMUA HeﬁCTBHHMH:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBJISATH CBOIO IIO3HABATENbHYIO JEATEIbHOCTD,
onpenenss ee eI U 33Jaud, KOHTPOJIMPOBATh U IO Mepe HeOOXOAUMOCTU KOPPEKTHPOBATh
npearaeMblii anropuT™ JEMCTBHI MPH BHIOJHEHUH Y4€OHBIX M MCCIIEI0BAaTENbCKUX 3a]1ad,
BbIOMpaTh HanboJee 3(hPEeKTUBHBIN CIOCOO UX PELIEHUS C YYETOM IMOJy4YeHUS! HOBBIX 3HAHUU
O BELIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

IIpeaMeTHBIE pe3yJabTaThI

10-i1 kiaace
[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckas XUMUsD) OTPaXKaroT:

cOpPMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOM COCTaBIIAIOIIEH €CTeCTBEHHO-HAY4YHOM
KapTUHBI MUPA, POJIM XUMHUU B IMO3HAHUU SIBJICHUN TPUPOJIbI, B (POPMUPOBAHUU MBILIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHONW TIpPaMOTHOCTH, HEOOXOAMMOHW [UIsl pelleHus
MPAKTUYECKUX 3a7a4 U JKOJOTHYECKHM OOOCHOBAHHOIO OTHOMICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHON Cpee;

BIIQJICHUE CHCTEMOMN XMMHUYECKUX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIOJAraIONINe MOHATUS
(XMMUYECKHI 3JI€EMEHT, aTOM, OJJICKTPOHHass O000JOYKa aTroMa, MOJICKYJa, BaJECHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCT, XUMHUYECKass CBs3b, CTPyKTypHas (opmyna (pasBepHyrtas W
COKpallleHHas), MOJIb, MOJIAPHAs Macca, MOJUSIPHBI 00BbeM, YIJICPOTHBIN  CKEJNeT,
(GyHKIIMOHATBHAS TPYINA, pajuKall, U30MepHs, U30MepPbl, TOMOJOTHYECKHI psJl, TOMOJIOTH,
YIIE€BOJOPObI, KUCIOPO U a30TCOAEPKALIUE COSAUHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKY/SIPHBIC COCIAWHEHHS); TEOPUH M 3aKOHBI (TEOPHUS CTPOCHUS
opranuyeckux BemectB A.M. bBymiepoBa, 3akOH COXpaHEHHsS MAacChl  BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XMMHH; MUPOBO33PEHUYECKME 3HAHUSA, JIeXkKalIUe B
OCHOBE TIOHMMAaHHUSl MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SBICHUH, (PaKTOIOTHYECKHE
CBEJICHHUSI O CBOMCTBaX, COCTaBe, MOJy4eHHMH W O€30MacHOM HCIOJIB30BAHUU BAKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEITETLHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHI BBISIBIISITH XapaKTepHbIE MPU3HAKU TMOHATUH, YCTaHABIMBATH HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATUS MIPU OMKUCAHUUA COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUuYeCKUX COCIMHEHUH;



Cc(OPMHUPOBAHHOCTh YMEHHMH HCIIONIBb30BaTh XHUMHUYECKYI0 CHMBOJMKY [UI COCTaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYpHBIX (pa3BEepHYTOH, COKpalIeHHOH) QopMysl OpraHMuecKux
BEIIECTB U YPAaBHEHHI XUMHUECKUX PEAKIM, U3TOTABIMBATH MOJEIH MOJIEKYJl OPraHMYECKHX
BEIIECTB ISl WIUTFOCTPALIMU MX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;
c(OPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH TPHHAUICKHOCTh H3YYEHHBIX OPraHMYECKHX
BEIIECTB [0 HMX COCTaBy M CTPOCHHIO K OIPEICICHHOMY Kiaccy/TpyIme COeIuHCHUI
(yrneBomoposbl, KHCIOPOJ W  A30TCOJICPKAIUE COCTMHEHHS, BBICOKOMOJCKYISPHBIC
COC/IMHCHUS), JIaBaTh UM Ha3BaHus 1o cuctemarudeckorr HomeHkiarype (IUPAC), a Taxke
NPUBOJUTh TPUBUAIIbHBIC HAa3BaHUS OTICIBHBIX OPraHMYECKUX BEUICCTB (ITHIICH, MPOIIHJICH,
alleTWICH, ATUJICHIJIMKONb, TIUIEpHH, (eHon, (opmanbaerun, amneTaabIerdj, MypaBbUHAsS
KHCJIOTA, YKCYCHAasl KMCJIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAsI KUCIJIOTA, IIII0K03a, (PPYKTO3a,
KpaxMaJl, 1[eJUTI0JI03a, TJIUIIHH);

C(OPMHUPOBAHHOCTh yMEHHS OIpPENEeNATh BUIbBl XWMHUYECKOH CBSI3M B OPraHMYECKHX
coeMHeHUAX (OMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHS NPUMEHSTH TIOJO0XKEHUS TEOPUH CTPOCHHUS OPraHMYECKHX
BemecTB A.M. ByriepoBa /it 00bsSCHEHUS 3aBUCUMOCTU CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOEHHE, (PU3UIECCKUE U XUMUIECKUE
CBOWCTBA THIUYHBIX MPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (MeTaH,
9TaH, STWICH, MPOIWICH, aneTmieH, Oyramuen-1,3, MetmnOyraauen-1,3, OCH30JI, METaHON,
3TaHOJI, STUJICHTJIUKOJIb, TIULIEPUH, (eHO, alleTadbAeru, MypaBbuHasi U YKCYCHasi KHUCIIOTHI,
TIIF0KO03a, KpaxMall, IIeJUTIJI03a, aMHHOYKCYCHAsi KHCIIOTa), MILUTFOCTPHPOBATH MCHETHUYECKYFO
CBSI3b MEXJIY HHMH YyPaBHEHUSIMH  COOTBETCTBYIOIIUX  XHUMHYECKHX PEaKIHid ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYIT,

chopMHPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh WCTOYHUKH YIIIEBOJOPOIHOTO CHIPbs (HEPTH,
HPUPOJIHBIN Ta3, yroJyb), CIOCOObI HX NEepepadOTKU M MPAKTUYECKOe MPUMEHEHUE MPOIYKTOB
nepepaboTKH;

chopMHPOBAaHHOCTH YMEHHI MPOBOJIUTH BBIYKMCICHUS 10 XHMHYECKUM ypaBHEHUSIM (Macchl,
00beMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLMU IO H3BECTHBIM MAacce,
00beMy, KOJIMYECTBY OJTHOTO M3 HCXOHBIX BEIECTB MM IPOIYKTOB PEAKIINH);
C(OPMHPOBAHHOCTh YMEHMH BIIaJeTh CHUCTEMOM 3HAaHUH OO0 OCHOBHBIX METO/JaX HAy4HOI'O
MIO3HAHUSA, HCMOJIb3YeMbIX B XHUMHMM IPH M3YYEHUHM BEIIECTB M XUMHUYECKUX SIBICHUH
(naGmroieHre, W3MEpEeHUE, OKCIEPHMEHT, MOJICIUPOBAHUE), HCIIOIB30BAaTh CHCTCMHBIC
XUMUYECKUE 3HAHUA JUIsl NPUHATHS PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM,;

Cc(OPMHPOBAHHOCTh YMEHHUI cOONIOJaTh MpaBWia IMOJb30BAaHUA XMMHMYECKOH HOCYIOH H
1a00paTOPHBIM 000PYAOBAaHUEM, a TAKXKe MpaBuia OOpaleHHs C BELIECTBAMH B COOTBETCTBUU
C MHCTPYKLHMSMH T10 BBITIOJIHEHUIO JJAOOPATOPHBIX XMMUUYECKHX OIIBITOB,;

C(OPMHUPOBAHHOCTh yYMEHUHM IJIAaHUPOBAaTh M  BBIIOJHATH XUMHUYECKUH HKCIIEPUMEHT
(mpeBpallieHUs] OPraHUYeCKUX BEIIECTB MIPH HAIPEBAHHH, MOJYYCHUE STHICHA M H3YYCHUE €rO
CBOMCTB, KayeCTBEHHbIE peEaKIMM OPraHMYECKUX BELIECTB, JeHaTypalus OeJIKoB Ipu
HArpeBaHUH, [[BETHbIC PEAKIIUU OCITKOB) B COOTBETCTBHHU C MPABUIIAMU TEXHUKH OE30IIaCHOCTH
IpU 0OpallleHUH C BEIIECTBAaMH U J1a00paTOPHBIM 000PYAOBAaHUEM, MPEICTABIIATh PE3YyIbTAThI
XMMUYECKOT0 SKCIEpUMEHTa B (popMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX pPEaKUUN U
(GbopMynHUpoBaTh BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBAaTh XHMUYECKYI0 HH(POpMAIHIO,
HOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MAcCOBOI MH(OPMAIMU, HHTEPHET H JIp.);
c(OpMHPOBAHHOCTh YMEHUH COOI0ATh MpaBHiIa 3KOJOTHUECKH 11e1eCO00Pa3HOT0 MOBEICHUS
B OBITY U TPYJIOBOH JEATENBHOCTH B LIEIAX COXPAHEHHUS CBOETO 3JI0POBbS U OKpYXKarolen
MIPUPOJHOM Cpefibl, 0CO3HABAThH OMACHOCTh BO3JICHCTBUS HA )KUBbIE OPraHU3MBbI ONPEeICHHBIX
OpraHMYeCcKUX BEIIeCTB, MOHUMAasi cMbIc nokazatens [1/IK, moscHATs Ha mpumepax crocoOb!
YMEHBIIICHHUS U MPEIOTBPAIIECHUS UX BPEIHOTO BO3JICHCTBHS HAa OPraHU3M YeJIOBEKa,

U1 00y4aIOMIMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHUE IPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/JaX MMO3HAHUS BEIECTB U XUMUYECKUX SIBJICHHIA;



JUISL CIETIBIX M CJIA00BUAIINX OOYJarOIUXCS: YMEHHE HCIOJIb30BaTh Pelbe(hyHO-TOUCUHYIO
cucremy o6o3Hauenuit JI. bpaiins st 3anucu XumMudeckux Gopmyi.

11-# kaacce
[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O01mas u Heopranndeckasi XMMUsD» OTPasKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUN: O XMUMHUYECKOW COCTaBJISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHUHU B TIO3HAHUU SBJICHUN MPHUPOJIbI, B POPMUPOBAHUYN MBIILICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAIBHOH TPAaMOTHOCTH, HEOOXOJAMMOHW JUISI PEIICHUs
MPAKTUYECKUX 3a/lad U HKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON Cpeae;

BJIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHHI, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIINE MOHSATHUS
(XMMHYECKHIA 3JI€MEHT, aToM, HW30TOM, S-, P-, d- AJIEeKTpOHHBIE OpPOWTAId aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIAPHBIH O00BEM, BAJEHTHOCThH, SJIEKTPOOTPHUIATEIHLHOCTh, CTEHEHb
OKHCIICHHsI, XHMHUYECKas CBs3b (KOBaJCHTHAs, WOHHAs, METaJIMYECKasi, BOJOPOJIHAsN),
KpUCTAJUTMYECKasi  pelieTka, THIbl XMMHUYECKHX PpEaKIUi, pacTBOP, DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, SIEKTPOJIUTUYECKAsT TUCCOIUAINS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh
XAMHUYECKOH  peakiMM, XHMHUYECKOE€ paBHOBECHE), TCOPHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Jucconuanuu, nepuoguyecknii 3akoH J[.M. MengeneeBa, 3akoH
COXpaHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHHS SHEPTHH TPH XUMHUYECKUX
peaknusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHH, MHPOBO33PCHUCCKHE 3HAHUS,
JIeXKAIIMe B OCHOBE IMOHWMAaHUS TPUYMHHOCTH W CHCTEMHOCTH XUMHYECKUX SIBIICHUH,
(hakTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYyYEeHUU U 0€30TTaCHOM MCTIOJIb30BaHUHT
BAYKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JeATEIbHOCTH YEJIOBEKa,
c(OpMUPOBAHHOCTh YMEHHUI BBISBIISATH XapaKTepHbIE NMPU3HAKU MOHATUHN, yCTaHABIMBATh MX
B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS NPU ONUCAHUM HEOPraHWYECKHX
BEIIECTB U UX MPEBPAILICHUH;

c(OpPMHUPOBAHHOCTh YMEHHM HCIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHMS
(bopMyIT BEIIECTB U YPAaBHCHHUI XUMHUECKUX PEAKIHi, CHCTeMaTn4ecKyro HoMeHnkaarypy (1U-
PAC) u TpuBHaIbHbIC Ha3BaHUsS OTICIbHBIX HEOPraHMUYECKUX BeHIeCTB (yrapHblil ras,
YIJIEKUCIIBIM a3, aMMHakK, raiieHas U3BECTh, HETallleHas U3BECTb, MUThEBAs COAA, MUPUT U
ap.);

chOpMUPOBAHHOCTh YMEHHUI OIpeAessTh BAJICHTHOCTb W CTENEHb OKUCICHHUS XUMHYECKHX
3JIEMEHTOB B COCIMHEHHSX Pa3JUYHOIO COCTaBa, BUJ XHMHUYECKOH CBs3u (KOBaJCHTHas,
WOHHAsl, METaJUTMYecKas, BOJOPOJHAs) B COCIMHEHUSX, THUI KPHCTAUIMYECKOW PEIIeTKH
KOHKPETHOTO BelecTBa (aTOMHAsi, MOJICKYJIIpHAs, HOHHAsI, METAIUTMYECKAs), XapaKTep CPebl
B BOJIHBIX PaCTBOpax HEOPraHMYECKUX COCIUHEHUM,

c(OpMUPOBAHHOCTh YMEHHMI YCTaHABIUBATh NMPUHAICKHOCTh HEOPTraHUYECKUX BEUIECTB IO
HX COCTaBY K OMNpPEICICHHOMY KiacCy/rpymme coequHeHuid (MPOCThie BEIIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHsI, KUCIOTHI, aM(OTEPHBIC THIPOKCH/IBI, COJIH);
c(hOpMUPOBAHHOCTh YMEHUI PacCKpbIBAaTh CMBICI Neproaudeckoro 3akona /.M. MenneneeBa u
JEMOHCTPUPOBATh €r0 CHCTEMAaTU3UPYIOUIYI0, OOBSCHUTENBHYI0 U IMPOTHOCTUYECKYIO
GbyHKIIH,

chOpMUPOBAHHOCTh YMEHUN XapaKTEepPH30BaTh AIIEKTPOHHOE CTPOECHHE aTOMOB XMMHUYECKUX
anemMeHToB 1-4 mepuomoB Ilepuommueckoit cuctemMbl xXumuueckux osnemento JI.H.
MeHnieneeBa, HCHOB3YSl MOHATHSA «S-, P-, O- 3JIEKTPOHHBIC OPOHMTANNY, «IHEPTETHYECKHUE
YPOBHU», OOBSCHITH 3aKOHOMEPHOCTH H3MEHEHUS CBONCTB XHMHYECKUX DJIEMEHTOB M HX
COEIMHEHMH 1o nepuodam u rpymnmnam lleproanyeckoi cucteMbl XUMU4eckux 3nemeHToB . 1.
Meunpeneesa,

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE T'€HETUUECKON
CBSI3M MEXKJy HEOPraHMYECKUMH BEIECTBAMHM C IMOMOIIBI YpPaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUN;



Cc(OPMHUPOBAHHOCTh yMEHHS KJIACCH(HUIMPOBATH XWMUYECKHE PEAKUUU IO PA3TUUYHBIM
npu3HakaMm (Y4UCIy M COCTaBy pEarupyrolluX BEHISCTB, TEIUIOBOMY 3((deKTy peakimu,
U3MEHEHHUIO CTENEHEW OKHUCIEHUS  JJIEMEHTOB, OOpaTUMOCTHM  peaklud, Yy4acTHIO
KaTaJin3aropa);

c(OPMHUPOBAHHOCT YMEHHH COCTaBJIATh YPABHEHUS PEAKUUN PA3IMUYHBIX TUIOB, MOJHBIE U
COKpAIlleHHbIE YpaBHEHUS pEaKIUil HOHHOTO OOMEHA, YYMTHIBasl yCIOBHSA, MPH KOTOPBIX ATH
peakuuu uAyT 10 KOHIIa,

c(OPMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KAYeCTBEHHBIM COCTaB
pa3aMYHbIX  HEOPraHMYECKUX  BEIIECTB, paclo3HaBaThb  ONBITHBIM  IIYTEM  HOHBHI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX BEILIECTB;

C(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBHTEIHHBIX
peaxiuii HoCpeCTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;
c(OpPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTh CKOPOCTHM XHUMHYECKOW PpEaKkIHUHU OT
pa3nuyYHbIX (DAaKTOPOB; XapakTep CMENIEHHs XUMUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTU OT
BHerrHero Bo3aeictust (npuniun Jle [laTtense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XUMHYECKHE IPOLECCHI, JIeKAllue B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyY€HHUsI CEpPHOW KHCIOTHI, aMMHakKa, a Takke Cc(pOpMHUPOBAHHOCTH
IpescTaBiIeHU 00 OOIMX HAayYHBIX MPUHILMIAX U IKOJOTUYECKUX MPOoOIeMax XMMHUYECKOTO
MIPOU3BO/JICTBA,

c(OpMHUPOBAHHOCTh YMEHHM MPOBOJUTH BHIYMCIIEHUS C UCHOJB30BAHUEM TOHATHUS «MaccoBast
JI0JIs1 BELIECTBA B pacTBOPE», 0ObEMHBIX OTHOIICHUN ra30B IPU XMMHUYECKUX PEAKIIUIX, MacChl
BEIlECTBA WJIM 00beMa ra3oB IO M3BECTHOMY KOJHMYECTBY BELIECTBAa, Macce WIH 00beMY
OJIHOTO W3 YYacTBYIOIIMX B PEaKIHUU BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklud Ha OCHOBE
3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHH;
chOpMUPOBAHHOCTh YMEHHMM COOJIOAaTh TpaBWiIa IMOJH30BAHUS XUMHYECKOW TOCYIOW U
Jab0paTOPHBIM 000PYIOBAaHKUEM, a TAK)KE MPaBHIa OOPAIICHH C BEIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMH TIO BHITIOJHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX OTIBITOB,;

chOpMUPOBAHHOCTh yYMEHUN TIJIAHUPOBATh M BBINOJHITH XUMHUYECKHH 3KCHEPUMEHT
(pa3nmokeHue TMEPOKCHIA BOIOPOJa B MPHCYTCTBHU KAaTalIW3aToOpa, OMPEICIICHHE CPEJbl
pacTBOpPOB BEIIECTB C TNOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHMHYECKOM pEaKIMH, peakluud HOHHOTO OOMEHa, KayeCTBEHHbIE
peakunuu Ha cynbdar-, kapOoHaT- M XJIOpPUI-aHUOHBI, HAa KATHOH aMMOHHUS, peEIICHUE
IKCIIEPUMEHTAIBHBIX 331ad 1mo TemaMm «Mertamab» U «HeMeTamisl») B COOTBETCTBHH C
MpaBWJIaMU TEXHUKU O€30IacHOCTH MpH OOpalleHMH C BeHIeCTBAMH M JIabOpaTOPHBIM
o0opynoBaHuEeM, MPEACTABIATh PE3yIbTaThl XMMUYECKOTO SKCIIepUMEHTa B (popme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuii U (GopMynupoBaTh BBIBOJbI HAa OCHOBE HTHX
pe3ynbTaToB,

cOpPMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3HPOBATh XHUMHUYECKYI0 HH(POPMAIHIO,
MOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBON KOMMYHHUKAIMH, HHTEPHET U IIp.);
c(hOpMUPOBAHHOCTh YMEHUIN COOMIOAATh MpaBUIIa SKOJIOTUYECKHU 11EIeCO00Pa3HOTO MOBEICHUS
B OBITY M TPYHOBOH JAEATEIHHOCTU B LIENSAX COXPAHEHHs] CBOETO 370POBbSI M OKpYXAIOIIeH
MIPUPOJHOM Cpeibl, 0CO3HABATh ONIACHOCTh BO3JEHCTBUS Ha )KMBbIE OPTaHU3MBbI ONPEICICHHBIX
BEIIECTB, MOHUMas cMbich nokazatens [1/IK, moscHATh Ha mpuMepax crocoObl yMEHBIICHUS U
IIPEIOTBPALLEHUS X BPEIHOTO BO3ACUCTBHSI HA OPraHU3M Y€JI0BEKa,

U1 00y4aIOIMIMXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbS: YMEHUE IPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/JaX MMO3HAHUS BEIECTB U XUMUYECKUX SBJICHHIH;

IVl CHETbIX M CJIA00BUIAIMX OOYJarOIIUXCS: YMEHHE HCMOJIb30BaTh pelibe(hHO-TOUEUHYIO
cucremy o6o3Hauenuit JI. bpaiins s 3anucu Xxumuueckux Gopmyi.

Coaep:kaHue y4eOHOIo nmpeamMera

10-1 kJjacce



OPI'AHUYECKASA XUMUA
Teoperuyeckne 0OCHOBbI OPraHUYECKOM XUMHMHU

IIpeqmer  opraHu4ecKkOoM  XMMHUHU. €€  BO3HMKHOBEHHME, pa3BUTHE M 3HA4YCHHUE
B IIOJIyYCHUM HOBBIX BEIIECTB U MAaTEPHAIOB. Teopus CTpPOCHUS OPraHUYECKUX COCIMHEHUI
A.M. byrnepoBa, ee 0OCHOBHbIE NOJIOKEHUS. CTPYKTYpHbIE (POPMYJIbl OPraHUYECKUX BEIIECTB.
I'omonorus, mzomepuss. XuMHUYEcKass CBSI3b B OPraHMYECKMX COCIMHEHHSX — OJMHApHBIE U
KpaTHBIE CBA3U.

[IpencraBnenne o kiaccu(UKAMM OPraHUYECKUX BemecTB. HoMeEHKIaTypa OpraHHYecKuX
coenMHeHU (cHCTeMaTH4ecKas) W TPUBUAIbHBIC HAa3BaHUS BAKHEHIIMX MpEACTaBUTEINCH
KJIACCOB OPraHUYECKHUX BEIECTB.

OKClepUMEHTAJIbHBIE METOJbl H3YYEHHs BEIIEeCTB W HX MPEBpAIICHUN: O3HAKOMJICHHE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB M MaTepuallaMM Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYII
OpraHMYeCKUX BEIECTB, HAONIOJEHWE U ONHCAaHME JEMOHCTPALMOHHBIX ONBITOB IO
MPEBPAIICHUIO OPraHUYECKUX BEUICCTB MPH HarpeBaHuu (TJIaBicHUe, OOYTJIMBaHUE U TOPEHHE).

Yraesonopoasl

ANKaHBI. COCTaB M CTPOEHWE, TOMOJIOTMYECKMH psa. MeTtaH W 3TaH — MpPOCTEHIINE
NpPEICTABUTENIN AIIKAHOB. (HM3MYECKHE M XUMHYSCKHE CBOMCTBa (peakiuu 3aMelleHHs |
TOpEHHsI), HAXOXKICHUE B TIPUPO/IC, TIOTYUCHUE U TPUMCHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUM psii. DTUIEH W MPOMUIIEH — MPOCTEHIIne
NPECTABUTENIN AJKCHOB: (U3MUYSCKHE M XHMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHHMS,
raJoreHUPOBAHUS, THPATAIMH, OKUCIICHHS U MOJUMEPH3aIIiH), TOJyIeHHE U IPUMEHEHHUE.

Ankamuenbl. Oyraamen-1,3 wu wmetwnOyramguen-1,3: cTpoeHHE, BaXHEUIIHE XUMHUUYCCKHE
cBoiicTBa (peakiys moJuMepu3amun). [loydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI. COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYCCKUN Psl. AICTHICH — MPOCTCHIIHIA
NPECTaBUTENIb AJKMHOB. COCTaB, CTpOcHHE, (DU3MUYSCKHE W XMMHYECKHE CBOicTBa (peakiuu
THPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIMH, TOPSHU), TIOTy4CHUE U IPUMCHEHHE.

Apenbl. Benson: coctaB, cTpoeHHe, (GH3MUECKHE W XUMHYECKHE CBOMCTBAa (peakiuu
rajJOreHUpOBaHUs] W HUTPOBAHMS), MOJydEHHE WM TNPHMEHeHHe. ToJyosI. COCTaB, CTPOEHHE,
bu3HUecKre U XUMHUYECKHE CBOMCTBA (peakI[iy raloreHUPOBAHUS ¥ HUTPOBAHHUS), TIOJyYCHUE U
NpUMEeHeHHe. TOKCHYHOCTh apeHoB. ['eHeTHdeckas CBSI3b MEXIy YIJIEBOJOPOIaMH,
MPUHAISKAITUME K PA3IMYHBIM KIIACCaM.

[TpupoiHBIE MCTOUHUKH YIII€BOAOPOAOB. IIpupoanslii a3 u nonyTHble HedTsHbIE ra3bl. HedThb
u ee mpoucxoxiaeHue. CrnocoObl nepepabOTKH HE(TH: TMEPEeroHka, KPeKHHT (TepMUYECKHH,
KaTaTUTHYCCKHii), muponu3. [IpoaykTel mepepaOoTku  HedTH, HX NPUMEHCHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII yTroib U MpOIyKThI €ro nepepadoTKH.

9KCHepI/IMCHTaJ'H>HBIe MCETOAbl HM3Y4YCHUS BCHICCTB U HUX npeBpameHHﬁ: O3HaKOMJICHHUEC C
06pa3uaMH IracTMaceC, KaydyKoB U pC3HHbI, KOJUICKIUA ((HC(I)TB» U «YTOJIb, MOJCIIMPOBAHUC
MOJICKYJT YIJICBOAOPOAOB U TaJIOTCHOIIPOU3BOAHLIX, IIPOBCACHUC HpaKTHQCCKOﬁ pa6OTBI:
MOJIYYCHHEC 3THJICHA U U3YUCHUC CT'O CBOMCTB.

PacueTHsie 3amaun.



BblunciieHuss mo ypaBHCHHIO XHMHUYECKOW peakiuu (Macchl, 00beMa, KOJMYECTBA HCXOIHOTO
BEIllECTBA WJIM MPOJYKTa PEaKIMH IO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJIHOTO U3
MCXOJIHBIX BEIECTB WJIH MPOYKTOB PEAKIIHH).

Kucaopoacoaep:kammue oprannyecKue coeTuHeHUs

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ. CTPOEHHUE, PUINYECKUE U XUMHUUECKUE
CBOWCTBA (peakluy C aKTUBHBIMH METAJJIaMH, TaJOI'€HOBOJIOPOJAMH, TOPEHHE), TIPUMCHEHHE.
BonopoaHbie ¢Bs3u MeXAy MOJIEKYJIIAMHM CIIMPTOB. J[eMCTBHME METAaHOJIA U 3TAHOJIA HA OPraHUu3M
YEJI0BEKA.

MHoroaToMHbl€ COMPTHI. DTUWICHIVIMKOIb U TJIMIEPUH: CTPOEHHUE, (PU3NYECKHE U XUMHYECKUE
CBOWCTBa (B3aMMOJICHCTBHE CO INEJIOYHBIMH METaUlaMH, KauyeCTBCHHAs peakius Ha
MHOTOQTOMHbIC CHUPTHI). JlelicTBHE Ha OpraHM3M 4enoBeka. [IpUMEeHeHHe TJIHMIepUHa |
STUJICHTJINKOJIA.

®deHoJI: CTpOeHUE MOJICKYJbI, (U3UYECKHEe W XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denona.

Anpaerunbl U KeToHbI. DopManbIeTHI, alleTalbACTH. CTPOCHHE, (DU3UYECKHE M XUMHUUYECKHE
cBoiicTBa (peakiMu OKHCICHHS M BOCCTAHOBJICHHS, KAUYECTBCHHBIC DPEAKIIMH), IMOJyYCHHE H
MPUMEHEHHE.

O,ZIHOOCHOBHI)IQ r[pe)J;em)HHe Kap6OHOBI)Ie KHCJIOTHI. MypaBBI/IHaSI nu YKCyCHaH KUCJIOTEI.
cTpoeHue, GU3NIECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIKE I Kacca KUCIIOT, PEaKIlyst
sTepuHKalKK), TOJdydeHHe | mnpuMeHeHue. CreapuHOBass ¥ OJIEMHOBas KHCJIOTBI Kak
MPEACTABUTENM BBICIINX KapOOHOBBIX KUCJIOT. MpIja KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE IEHCTBUE.

CrnosxHble 3¢upbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['HApOIn3 CloXHBIX 3QupoB. KUpHI.
I'unponus xupos. [lpumenenue xxupos. buonoruueckas posb >KUPOB.

VYrieBojbl: coctaB, KiacCcH(UKaIus YrieBojoB (MOHO-, M- M MOJHcaxapuibl). [roko3a —
MPOCTEHIINI MOHOCAaxapua. OCOOCHHOCTH CTPOEHHUS MOJICKYINbI, (PU3WYECKHE U XUMHYECKHE
cBoiictBa (B3ammojeiictBue ¢ ruapokcuaoM wmeau(ll), okucieHHe aMMHUAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBiIEeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHPOJIE,
puUMeHeHue, onosorudeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IITIOKO3bI.

KanMaJ'I n HIOCJUIK0JI03a KaK HIPpUPOAHBIC IIOJIHMCPHBI. CTpOGHI/Ie Kpaxmalla U LICJUIKOJIO3bI.
dusznyeckne ¥ XUMUYECKHE CBOMCTBA Kpaxmaja (FH,Z[pOJ'IHS, Ka4CCTBCHHAA pCaKIus C ﬁOI[OM).

DKClIepUMEHTANIbHBIE METOJbl M3Y4YEeHHUS BEIIECTB M MX MPEBpalleHHIl. MpOBEICHHUE,
HaOMOJIeHNe U OMHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE CHUPTOB, KAauyeCTBEHHBIC
pEaKiii OJHOATOMHBIX CHUPTOB (OKucieHue staHona okcuaoM wmemu(ll)), MHOTOATOMHBIX
ciuptoB (B3ammojeiicTBue rimiiepura ¢ rugpokcuaom meau(ll)), ambaernmoB (okuciaeHue
aMMHadHeIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom meau(ll), B3aumomeiicTBhe
KpaxManga C #WoJ0M), TMpOBEICHHE MPAKTHUECKONH pabOThI: CBOWCTBA pPacTBOpa YKCYCHOM
KHUCTIOTHI.

PacuetHsie 3amaun.
Brrunciaenus mo YPaBHCHUIO XUMHUYECKOMN pcaknuun (MaCCBI, 06T>CM8., KOJIMYECTBA HMCXOIOHOI'O

BCIICCTBA HJIM NPOAYKTA PCAKIUMU IO HU3BCCTHBIM MAcCCC, 06T>CMy, KOJIMYCCTBY OJHOIO U3
HCXOJHBIX BCIICCTB UJIM MPOAYKTOB pCaKI_II/II/I).



A3oTconepiKalie OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIIOTBI Kak aM(oTepHble OpraHMYeckue coenuHeHus. DU3MUECKUe W XUMHYCCKHE
CBOMCTBA aMUHOKHUCIOT (Ha NpuMepe MIMIUHA). buoslornvyeckoe 3HAYCHHE AMUHOKHUCIIOT.
IlerrTnael.

benku xak npUpPOAHBIE BBICOKOMOJEKYISIPHbIE coeauHeHUs. llepBuyHas, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OelKoB. XHWMHUECKHE CBOWCTBa OEJIKOB.: THAPOJIM3, JCHATYpalUs,

KauCCTBCHHBIC PCAKIIMU Ha Oenku.

3KCHepI/IM€HTaJII)HI)IC MCTOJbI U3YUCHUSA BCIICCTB U UX npeBpameHHﬁ: Ha6J'IIOIICHI/I€ " OIMMCAaHUC
JACMOHCTPALIMOHHBIX OIIBITOB. ACHATypaluid 0O€JIKOB IIpU HArp€BaHuu, OIBECTHLIC PCAKIIUU OEJIKOB.

BBICOKOMOJICKyIIﬂprIe COCINHCHU A
OCHOBHBIE TIOHSITHA XUMHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ: MOHOMCp, HOJHUMED,
CTPYKTYPHOE€ 3BCHO, CTCICHb IIOJMMCEpHU3AlH, CPCAHAA MOJICKYJIApHasd Macca. OcCHOBHEIE

MCTOJbI CHHTE3a BHICOKOMOJICKYJIIAPHBIX COGI[I/IHeHI/Iﬁ — [MoJIMMEpuU3alsa U NOJIUKOHACHCAIIUA.

3KCHepI/IMeHTaJ'II)HI)Ie MCTOABI H3YYCHHA BCIICCTB H HX npeBpameHHﬁ: O3HaKOMJICHHE C
O6p33].[aMI/I IPpHUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuszanusi MeXImpeIMETHBIX CBs3€l MpH U3ydyeHuu opraHumdeckod xumuu B 10-m kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BAHHE KaK OOIIHMX eCTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATUH, SBJIAIOIINXCA CUCTEMHBIMHU JIJIS1 OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.
OO1ue ecTecTBEHHO-HAay4yHbIe MOHSTHS. SIBJICHHE, HAY4HBIH (aKT, TMIIOTE3a, 3aKOH, TEOpH,
aHaJIu3, CUHTe3, Kilaccuukalus, MEepHUOJUYHOCTb, HAOIIOJEHHE, HW3MEpPEHHUE, SKCIIEPHUMEHT,
MO/JIETUPOBAHHUE.

®du3nka: Marepus, dHEpPrus, Macca, aroM, 3JEKTPOH, MOJEKYJa, 3HEPreTUYECKUH YpPOBEHb,
BEIIECTBO, TeJO, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, (GU3NYECKUE BEIMYMHBI U €IUHUIIBI

HUX U3MCPCHUA.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BeEIIECTB B OpraHusMme, (OTOCHHTE3,
OMOJIOTMYECKU aKTHBHBIE BelecTBa (OEIKH, YIIeBOIbI, XKHUPbI, HEPMEHTBI).

Feorpa(bml: MHUHEPAJIbI, TOPHBIC ITIOPOALL, IIOJIE3HBIC NCKOIIAEMBIC, TOIIMBO, PECCYPCHI.
TexHonorusA. IHIIEBBIC IIPOAYKThI, OCHOBBI PAOWOHAJIIBHOTO IIMTAHUA, MOKOMIUC CPEACTBA,

JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUEC MTPCHIapaThbl, MaTCpraJIbl U3 UICKYCCTBCHHBIX U CUHTCTHUYCCKUX
BOJIOKOH.

11-1 kJjace

OBILIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHU

XuMuueckuit aneMeHT. AToMm. Sapo aroma, H30TOMNBI. DIEKTPOHHAA 0007I04YKa. DHEPTeTUYECKIE
YPOBHH, TMOJYPOBHU. ATOMHBIE opOuTaimu, S-, p-, d-anemeHThl. OCOOCHHOCTH pacHpeaeICHHsI



AJIEKTPOHOB O OpOMTANsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DIIEKTPOHHAS
KOH(UTypanus aTOMOB.

IIepnoanueckuit 3axoH u Ilepuoguueckas cucrema xumudeckux sineMeHToB .M. Menzeneesa.
Ces3p nepuoanueckoro 3akoHa u llepuomuyeckoil cuctembl XUMUYECKUX 3aeMeHToB JI.U.
MenpeneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB
XMUMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX HUMH IMPOCTHIX U CIOKHBIX BELIECTB IO IpyNIaM U
nepuojam. 3HaueHHe NePUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BeriecTBa. XUMHUYECKasl CBsA3b. BHbI XMMUYECKOW CBS3U (KOBAJICHTHAs HETOJISIpHAsI
U TOJISIpHAs, MOHHAs, MeTaUMdeckas). MeXxaHn3Mbl 00pa30BaHMsl KOBAJICHTHOW XHMHUYECKON
cBs3u  (OOMEHHBII W JOHOPHO-aKIENTOPHBIM). BomopomHas  cBs3b.  BajeHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KaTHOHBI M AHUOHBI.

BemecTtBa MOJEKYIIPHOIO M HEMOJEKYISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTBA. THMbl KPUCTAIIMYECKUX pELIETOK. 3aBHCHUMOCTb CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOM PEIIECTKH.

[TonsiTue o mucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PAcTBOPhHL. MaccoBas [0is
BEIIECTBA B PaCTBOPE.

Knaccudukanuss Heopranuueckux coenuHeHuil. HomeHknarypa HeopraHMYeCKHUX BeEIIECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAUICKAINX K PA3IUIHBIM KJIACCAM.

Xumudeckass peaknus. Kiaccupukanuss XUMUYECKUX pEaKIWid B HEOPraHUYECKOW |
OpraHMYeCcKON XMMHUHU. 3aKOH COXpAaHEHHS! MaccChl BEIIECTB, 3aKOH COXPAaHEHUsS U MpEeBpallleHus
SHEPrUU NPU XUMHUYECKUX PEaKILUsX.

CKOpoCTh peakIuu, €€ 3aBUCUMOCTh OT pa3luyHbIX ¢akropoB. OOpaTUMbIE pEaKIIHH.
Xumudeckoe paBHoBecue. DaKTOPHI, BIUSAIOININE HA COCTOSHHE XHMHUYECKOTO PaBHOBECHS.
[Tpunmun Jle [laTense.

BHGKTpOJ'II/ITI/I‘{eCKaH Jucconuanus. CunpHple U cia0ble SJICKTPOJINTEI. Cpez[a BOJHBIX
PacTBOPOB BCIICCTB. KHUCJIa4, HeﬁTpaHBHaﬂ, meiao4yHas.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pEaKkIuu.

3KCHepI/IMCHTaJ'IbHBIC MCTObl U3YYCHUA BCHICCTB U UX npeBpameHI/Iﬁ: JACMOHCTpPalHrA Ta6J'II/II_[
«HepI/IOI[I/ILICCKaH CUCTEMAa XHUMHUYCCKHUX JJICMCHTOB I[I/I MeneneeBay, HU3YUYCHHC MoieneH
KPpUCTAJUIMYCCKUX PCUICTOK, Ha6J'IIO,Z[eHI/IC H OIIMCAHUC ACMOHCTPAIMOHHBIX H J'I8.60paT0pHBIX
OIIBITOB (pa3no>I<eHHe IIEpOKCHUaa BOJAOPOAa B MMPUCYTCTBUHN KaTaJIN3aTOpPa, OIMPECACICHUC CPCAbI
pacTBOPOB BCHICCTB C MOMOIIBIO YHHUBEPCAIBHOTO HWHAWKATOPA, PCAKIHUH HOHHOTIO O6MCH8.),
IPOBCACHUC HpaKTquCKOﬁ pa6OTBI «Bnusaue Ppa3InYHbIX q)aKTOpOB Ha CKOPOCTH XHMHUYECKOH
pCaKkuum».

PacueTrHsie 3amaun.

Pacuetsr mo YPaBHCHUAM XHUMHUUYCCKHUX peaKHHﬁ, B TOM YHUCIIC TCPMOXUMHUYCCKUC PACUCTHI,
PaCUYCThI C UCTTIOJIb30BAHUEM TIOHATHA «MaCCOBas J0JIA BCUICCTBAY.

Heopranuueckast xummst



Hewmeramnsl. Ilonoxenne Hemeramuios B [lepuoaudeckoil cucteMe XMMUYECKUX dremMeHToB J.H.
MengeneeBa M OCOOCHHOCTH CTpOEHHs aroMoB. Du3nyeckue CBOHCTBA HEMETAJUIOB.
Annotponus HeMeTauIoB (Ha IpUMepe KHCIopoaa, cepsl, ocopa u yriaepona).

XUMUYECKHEe CBOWCTBA BAKHEHIITUX HEMETAIOB (TajOreHOB, cepbl, a3oTa, hocdopa, yriaepoaa u
KPEeMHUS) M UX COeAMHEHHH (OKCHIOB, KHCIOPOACOJACPKALUIMX KHUCIOT, BOJOPOIHBIX
COC/IMHCHUH).

[IpumeHeHne BaKHENIINX HEMETAIIIOB U UX COEAUHEHUN.

Meramibl. Ilonoxenune meramioB B Ilepuoguueckon cucrteme XMMHUYECKUX 3ieMeHTOB J[.M.
MenneneeBa. OCOOCHHOCTH CTPOCHHS JIIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmime
¢uznueckue cpoiictBa MetaioB. CIlaBbl METALIOB. DJIEKTPOXUMHUYECKUM psAJl HaNpsDKEHUN
METaJJIOB.

XUMHYECKUE CBOWCTBA BAKHEHINUX META/UIOB (HATPUM, Kalni, KaJblUil, MarHWi, alFOMUHUM,
IIUHK, XPOM, XKeJIe30, Me/Ib) U UX COCTUHCHHUH.

O61ue crocoObl ofydeHust MeTauioB. [IpruMeHenne MeTanoB B ObITY U TEXHHKE.

9KCHepI/IMeHTaJ'H)HI)Ie MCTOABI U3YUYCHUSA BCIICCTB U HUX HpeBpaHleHHfI: HN3YYCHHUE KOJUJICKIUH
«MeTayutel W CIUIaBbI», OOpA3OB HEMETAUIOB, pEIIeHHe OKCIEPUMEHTAIBHBIX —3a/1ad,
HaOJIOJIEHHE W ONMCAaHHWE JEMOHCTPAIMOHHBIX W JAabOpaTOPHBIX OMBITOB (B3aUMOJEHCTBHE
TUApPOKCHUIAa aIlOMUHUSA C paCTBOpaMu KUCIIOT U HIeHO‘Ieﬁ, KaUCCTBCHHBIC PCAKIVNHN HAa KaTUOHBI
METAJIIOB).

PacuerHbie 3amaun.

Pacuetsl Macchl BemiecTBa Wik 00beMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM
00beMy OJIHOTO M3 YYACTBYIOIIMX B PEaKIMU BEUIECTB, PacuyeThl Macchl (00beMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CITH OJJHO U3 BEIIECTB UMEET MPUMECH.

XuMus ¥ ;KU3Hb

Ponp xumum B oOecreueHUM SKOJIOTMUECKOW, DHEPreTHYECKOW W MHUIEBOH Oe30MacHOCTH,
pa3BUTHUU MeauuMHbl. [loHSTHE O HAydyHBIX METOJAX IO3HAHUSI BEUIECTB M XMMHYECKHUX
peaKkiuu.

Hpe,[[CTaBJ'IeHI/IH 00 06IJ_[I/IX HAaYYHBIX TIPpUHOUIIAX ITPOMBINIJICHHOTO IOJYUYCHUA BaXXHEHUIITNX
BCIICCTB.

YenoBek B MHpPE BCIIECTB H MaTCpHAJIOB. BaKHEHIIINE CTPOUTCIIbHBIC MAaTCpHAJIbI,
KOHCTPYKIIMOHHBIC MATCpUalibl, KpPAaCKH, CTCKJIO, KCPAMHKA, MaTCpuajibl I 3JICKTPOHUKH,
HaHOMaTCpHruaJibl, OPraHM4CCKUC 1 MUHCPAJILHLIC y,I[06peHI/I${.

Xumus u 300POBBE YEJIIOBEKA. IIpaBUJla MCIOJb30BAHUA JICKAPCTBCHHBIX IIPENApaToOB, IIpaBHUIIa
0€30IMacCHOTO HUCIOJIB30BAHMS IpernapaToB OBITOBOM XMMUH B MMOBCEIHEBHOM JKU3HU.

MC)KHPCI[MCTHBIC CBsA3H.

Peanuzanus MeXIpeIMETHBIX CBs3eH MPU M3ydeHHM OOIIe u HeopraHudecko xumuu B 11-m
KJIacce OCYIIECTBIISIETCS. Yepe3 MCIIOb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK
U TIOHATHUH, SIBIAIOIIMUXCS CUCTEMHBIMHU AJISl OTAEIBHBIX INPEAMETOB E€CTECTBEHHO-HAYYHOIO
IIUKIIA.



OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS. HAy4YHBIA (DaKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIU3,
MOJIETUPOBAHHUE,

CUHTE3, KIaccuuKaIusi,
W3MEpEHUE, SIBIICHUE.

®dusuka: marepus,

NnepuoANIHOCTD,

SHEprus, macca, arom,

HaOJIIOIEHHE,

ANIEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJIa, YHEPreTHUECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperarHoe

AKCIEPUMEHT,

COCTOSAHHE BCIICCTBA, (1)PI31/I‘-I€CKI/IG BCJIMYHHBI U €AMHUIBI X U3MECPCHUA, CKOPOCTD.

Buosorus: kieTka, opraHusM, sKocucTema, ouochepa, Makpo- ¥ MHKPOIJIEMEHTHI, BUTAMHHBI,

0oOMeH BelIecTB B OpraHu3Me.

['eorpadusi: MUHEpabl, TOPHBIE TIOPOJIBI, TIOJE3HBIE HCKOMIAeMBbI€, TOILIIMBO, PECYPCHI.

TexHonornsa. XuMHUYECKas MNPOMBINIJICHHOCTh, MCTAJUTYprusa, IMPOU3BOACTBO CTPOHUTCIbHBIX

MaTepuasos, CEIbCKOXO35UCTBEHHOE  TPOU3BOJICTBO, MUIIEBass  MPOMBIIUICHHOCTD,
(dapmarieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKHMX  IPErnaparos,
MIPOU3BOICTBO KOHCTPYKITHOHHBIX MaTepHaioB, AIIEKTPOHHAS MPOMBIIIIICHHOCTD,
HaHOTEXHOJIOTHH.
Temarnuyeckoe IIIAHNPOBaAHME
10 KJIACC
HaumenoBanu | KosinyecTtBo 4yacon DJIeKTPOHHBbIE
Nem/ | e paznenioB u (un¢posrbie)
- TeM Bceer | KonTpoabubl | [IpakTuyecku 06pazoBaTeNbLHbIE
nporpammer | © e padoThbl e padoThI pecypeb
Pasznen 1. Teopernueckue 0CHOBBI OPraHM4YeCKOd XUMUM
[Ipenmer
OPraHu4ecKou
xumui. Teopust bubnuoteka
1.1 CTPOEHHUS 3 LIOK https://myschool.edu.r
OpPraHMYECKUX u/
coequHeHnN A.
M. byrneposa
Wroro no pazgeny | 3 |
Pa3znea 2. YrieBoaopoanbl
[IpenensHbie bubnmoreka
2.1 yTIEBOI0POIbI 2 LIOK https://myschool.edu.r
— aJIKaHbI u/
Henpenenbusie
YTJI€BOJIOPO/IBI: bubnmoreka
2.2 AJIKEHBI, 6 1 LIOK https://myschool.edu.r
aJKagueHbl, u/
AJIKUHBI
ApomaTuiecku bubnmoreka
2.3 e 2 LIOK https://myschool.edu.r
yTIIEBOI0POIbI u/
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[Ipuponusie
HUCTOYHUKHU bubnuoreka
2.4 | yrneBomoponoB| 3 1 LIOK https://myschool.edu.r
U UX u/
nepepaboTKa
Wroro mo pazmeny 13

Pa3znen 3. Kucinopoaconep:xaiiue opranuyeckue coeTuHeHHsI

Crupr! bubnuoteka
3.1 Detion 3 E/OK https://myschool.edu.r
AJperuanl.
KapGonossie bubnuoteka
3.2 KHCJIOTEHI. 7 1 IIOK https://myschool.edu.r
CroxHbIe u/
3¢upbl
bubnuoteka
3.3 VYraeBo sl 3 1 LIOK https://myschool.edu.r
u/
Wroro mo pazueny 13

Paznea 4. A3orconepskanye OpraHnyecKkue coeIuHeHus

AMUHBL. bubnuoteka

4.1 AMHHOKHCIIOTEL | 3 LIOK https://myschool.edu.r
Benku u/

Hroro o pazgeny 3

Pasznesn 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

IImactmaccel.
5.1 Kayuyxu. 2
Bomokua

bubanoreka
ITOK https://myschool.edu.r
u/

Wroro no pazneny 2

OBIIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

34 2 2

11 KJ1IACC

HaumenoBanu | KoanvecTBo yacos

DJIeKTpOHHbIE (I (PPOBbHIE)

Ne n/ | e pa3nesioB u

Bceer | Kontpoasnsi | Ipaktnueckn | 00pasoBare/ibHbIe

I TEM
nporpammbr | © e padoTbI € paGoThI pecypcsl
Pasnen 1. TeopeTrnyeckne 0CHOBbI XUMHH
aCTTf 1\(4)31; " bubnunoreka
11 Hepnoﬁmecm 3 LIOK https://myschool.edu.r

¥ 3aKOH U

u/
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[Iepuonnueckas
cucremMa
XUMHUYECKUX
3neMeHToB /l.
N. MenpeneeBa

Crpoenue
BOILECTRA bubmmoreka
1.2 m ' 4 LIOK https://myschool.edu.r
Muoroobpa3ue u/
BEIICCTB =
X bubmmoreka
1.3 MMHACCIKHE 6 LIOK https://myschool.edu.r
peakinuu u/
bubnmmoreka
Htoro mo pazneny 13 LIOK https://myschool.edu.r

u/

Pasnen 2. Heopranuyeckasi xumusi
bubnmmoreka
2.1 MerTaimist 6 LTOK https://myschool.edu.r
u/
bubnmmoreka
2.2 Hemeramsr 9 ITOK https://myschool.edu.r
u/
CBs3b
HEOPraHUYeCKH bubnuoteka
2.3 X | 2 ITOK https://myschool.edu.r
OpraHuYecKuX u/
BEIIIECTB
bubnuoteka
Hroro 1o paszaeny 17 LIOK https://myschool.edu.r

u/

Paznena 3. XuMus 1 ;KU3HL

bubnnoreka

3.1 XuUMHS ¥ )KU3HB | 4 LIOK https://myschool.edu.r
u/

| Hroro no pazzueny | 4 |

OBIIEE

KOJIMYECTBO 34

YACOBIIO

ITPOIT'PAMME

NMOYPOYHOE NJIAHUPOBAHUE

10 KJIACC

| No n/n| Tema ypoka

Konnqecnso| I[aTa| DJIeKTpPOHHbIe I (poBbIe
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4acoB o0pa3oBaTe/ibHbIE PeCypChl
Bcero
[Ipenmer oprannyeckoin
1 XUMHH, e€ 1 bubnnoreka
BO3HHMKHOBEHHE, LHOK https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OPraHNYECKHUX
2 C(I))e nHeHui A. M 1 bubnmorexa
A . IHOK https://myschool.edu.ru/
byrnepoBa, €€ 0CHOBHbIE
TTOJIOKEHHUSI
[IpencraBnenue o
KJaccudukanuu
OPraHUYECKUX BEIIECTB.
Homenxknatypa
3 (CI/ICTeMaTI/IEIIIe)CKaSI) u 1 bubmmorexa
LIOK https://myschool.edu.ru/
TPUBHUAJIbHBIE HA3BAHUS
OPraHUYECKUX BEIECTB.
CraproBas
JAMATHOCTHKA.
AJKaHBI: COCTaB U
4 cTpoeHHe 1 bubnuoTeka
’ . LIOK https://myschool.edu.ru/
TOMOJIOTUYECKHUM PSIJT
MertaH u 3TaH —
5 pocTeiIme 1 bubmotexa
LIOK https://myschool.edu.ru/
MPEACTABUTEIHN AIIKAHOB
6 AJIKeHBI: COCTaB U 1 bubnmoreka
CTpOEHHE, CBOMCTBA LIOK https://myschool.edu.ru/
OTUJICH U IPOIUJICH —
7 II OCTeﬁHH/IIe) 1 bubmorexa
P ITOK https://myschool.edu.ru/
MPEACTABUTEIHN AIIKEHOB
[IpakTrueckas padora Ne
1. «[lomyuenue >TUICHA
1 U3y4YCHHUE €0
8 CBoﬁ}::qTB» 1 bubsmorexa
' LIOK https://myschool.edu.ru/
3auer Nel mo Teme
«AJIKAHBD»
Ankaauensl. byraauen-
1,3 u MeTuIOyTagUCH-
9 1’3 Hoi eglee e 1 bubanoreka
o Y1 LIOK https://myschool.edu.ru/
CUHTETUYECKOIO KaydyKa
Y PE3UHBI
AJIKMHBI: COCTaB U
10 O0COOCHHOCTH CTPOCHHUS, 1 bubnuoreka

TOMOJIOTUYECKHM Pl
Aunernies —

IHOK https://myschool.edu.ru/
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MPOCTEUILIHI
NMPCACTABUTCIIb AJIKWHOB

Briuucnenuns no

11 ABHEHUIO XUMUYECKOMN bubmorexa
yp LIOK https://myschool.edu.ru/
peakuuu
ApeHbI: OEH301 1 Brbimtorexa

12 TOIYOIL. TOKCHIHOCTS LIOK https://myschool.edu.ru/
apeHOB
I'enernueckas cBsA3b

13 yIJ1€BOIOPOOB, bubnuoreka
NPUHAUISKAIINAX K LIOK https://myschool.edu.ru/
pa3IMYHbIM KJ1accaM
[IpupoHbIE HCTOYHHUKHU
YTJI€BOI0POJIOB:

14 MIPUPOJIHBIN ra3 u bubnuoreka
MOMYTHBIC HEPTSHBIC LIOK https://myschool.edu.ru/
ra3bl, He()Th ¥ MPOJYKTHI
e€ mepepaboTKu
[IpupoHbIE HCTOYHHUKHN
YTJIEBOI0POJIOB:

15 MIPUPOJIHBIN ra3 u bubnuoreka
MOMYTHBIC HEPTIHBIC LIOK https://myschool.edu.ru/
ra3bl, He()Th ¥ TPOJYKTHI
e€ nepepaboTK1
KonTpoabHasi padora Eu6amorexa

16 Nel o pasneay LIOK https://myschool.edu.ru/
«YTJ1eBO0POAbI»
[IpenenvHbie

17 OJIHOATOMHBIE CITUPTHI: bubnuoreka
METAHOJI ¥ 3TaHOJL. ITOK https://myschool.edu.ru/
Bonoponnas cBsizb
MHoroaToMHBbIE CITUPTHI: EuGimorexa

18 OTHIICHIIMKOIE 1 LIOK https://myschool.edu.ru/
TJIMLEPUH
@DeHo: CTpoeHue
MOJIEKYJbI, (PU3NYECKUE EuGimorexa

19 1 XUMHAYECKHE CBOMCTBA, )
npumencrue, 3auer No2 LIOK https://myschool.edu.ru/
1o TeMe «CrnmmpThI»

20 ggbf/[igim:rzn " bubnuoreka

P JIeTHA LIOK https://myschool.edu.ru/

aneTanpaern. AeToH
OnHOOCHOBHBIE

21 npeaenbHble KapOOHOBBIE bubnuoreka
KHUCJIOTBL: MypaBbHHAs U LIOK https://myschool.edu.ru/
YKCYCHas
IIpakTnuyeckas padora

22 Ne 2. «CBoiicTBa bubmorexa

pacTBopa YKCYCHOM

LIOK https://myschool.edu.ru/
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KHCJTOTBD»

CreapuHoBas u
OJIEMHOBAs KUCIIOTHI, KaK

bubmmnoreka

23
MPEACTABUTENN BBICIIUX LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
Mp11a KaK COJTH BBICIITHUX
24 KapOOHOBBIX KHCIIOT, UX bubmmorexa
. ’ LHOK https://myschool.edu.ru/
MOTOIIIee JCHCTBUE
CrnoxHnble 3(upbl KaK
MPOM3BOIHEIC
25 KE 60Ho)1;[51x KHCIIOT bubnmorexa
p ’ IHOK https://myschool.edu.ru/
IM'maposn3 cnoKHBIX
3¢upoB
Kupsr: runponns,
26 MIPUMEHEHHE, bubnuoreka
Ouosiornyeckas poJib LIOK https://myschool.edu.ru/
KUPOB
VrneBoasl: cocTas,
Kiaccuukanus.
27 Baxneiimmue bubnmmoreka
MPECTABUTEIIH: LIOK https://myschool.edu.ru/
TJTF0K03a, PpyKTO3a,
caxaposa
Kpaxman n nemttonosa
28 KfK TIPUPO ﬁble bubmmorexa
PHpOZL LIOK https://myschool.edu.ru/
TTOJIMMEPHI
KonTpoabHast padora
Ne2 no pasne
29 «Knlcl.nop 0 HC;I ); JKamme bubmorexa
POJCOACpIKALIL ITOK https://myschool.edu.ru/
OpraHuvyecKue
coeTMHEeHHUsD)
30 AMUHBI: METHUJIAMHH 1 bubnmoreka
AHUJIMH ITOK https://myschool.edu.ru/
AMMHOKHUCIIOTHI KaK
amdoTtepHbIe
31 OpraHUYEeCKHe bubnuoreka
COCIMHEHUS, KX LIOK https://myschool.edu.ru/
OMOJIOTHYECKOE
3HayeHue. [lentupl
b
| B o
yip LIOK https://myschool.edu.ru/
COCJTMHEHUS
OCHOBHBIE TOHATHUS
XUMUHU
BBICOKOMOJIEKYJISIPHBIX
33 coequHeHni. OCHOBHBIE bubnuorexa

METOJIbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHMH.

[Limactmaccel, Kaydyku,

LIOK https://myschool.edu.ru/
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BOJIOKHA

34

KounTtpoJbHo-
OLICHOYHAS NpoueaAypa
B paMKax
NPOMEKYTOYHOM
aTTecTaluu.

bubmnoreka
LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KJ1IACC

Ne n/m

Tema ypoka

KoaunuecTtBo
JacoB

Bcero

Jara
U3ydeHust

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

XUMUYECKUHN PJIEMEHT.
ATOM. DIEKTpOHHAS
KOH(Urypaius aToMoB

bubmmoreka
LIOK https://myschool.edu.ru/

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX DIEMEHTOB
. Y. Menneneena, ux
CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUS
atomMoB. BBogHast
AHATHOCTHYECKAS
padora

bubnmmoreka
IIOK https://myschool.edu.ru/

3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
XUMHUUYECKUX AJIEMEHTOB U
UX COCMHEHUH 10
TpyIIaM U MepUoaM.
3HayeHue
MEepUOIMYECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHUX
anemenToB /..
MenneneeBa B pa3BUTHU
HayKu

bubanoreka
LIOK https://myschool.edu.ru/

Crpoenue BemecTna.
XuMuyeckas CBs3b, €€
BU/IbI; MEXaHU3MBI
00pa3oBaHUs KOBAJIEHTHOU
cBs3u. BonopoiHas cBs3b

bubnuoreka
LIOK https://myschool.edu.ru/

BaneHTHOCTE.
DIEeKTPOOTPULIATEIIBHOCTb.
CreneHb OKHCIICHHS.
Beniecta MoneKynsipHOTO
1 HEMOJIEKYJIIPHOTO
CTPOEHUS

bubanoreka
LIOK https://myschool.edu.ru/
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[TonaTHE O AUCTIEPCHBIX
cucremax. Mcrunnsie n
KOJIJIOMJIHBIE PACTBOPBI.
Maccosas 10514 BelecTa
B pactBope. 3ader Nel mo
Teme «CTpoeHue
BeLIEeCTB»

bubnmmoreka
LIOK https://myschool.edu.ru/

Knaccudukarnus u
HOMEHKJIaTypa
HEOPraHMYeCKUX
COCAUHCHU.
T'eneTnyeckas CBA3b
HEOPraHUYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

bubmmoreka
LIOK https://myschool.edu.ru/

Knaccuduxanus
XUMHUYECKUX PEAKIINH B
HEOPraHUYECKOU 1
OPraHN4eCcKO XUMHUH.
3aKOH COXpPaHEHUSI MACCHI
BEIIECTB; 3aKOH
COXpaHEHUs U
TIpEeBpaIeHUs YHEPTUU
MIPU XUMHUYIECKUX
peakumsx

bubnmmoreka
LIOK https://myschool.edu.ru/

CKOpOCTh peaKIuu.
OOpatumbie peakIiv.
XUMHUYECKOE PaBHOBECHE

bubnmmoreka
ITIOK https://myschool.edu.ru/

10

IIpakTHyeckas padora
Ne 1. «Bansinue
pa3Jan4YHbIX (PAKTOPOB
HA CKOPOCTH
XHMHMYECKOH peakium)

bubanoreka
ITOK https://myschool.edu.ru/

11

DJIEKTPOIUTHYECKAS
mucconmanus. [lonsitue o
BOJIOPOJ/IHOM IOKa3aTelie
(pH) pactBopa. Peakiuu
HOHHOTO OOMEHa.
I'uaponus opraHUYecKux u
HEOPraHUYeCKUX BEIICCTB

bubanoreka
LIOK https://myschool.edu.ru/

12

OxucnurenpHo-
BOCCTaHOBUTEJIbHBIE
peakuuu. [Tonstre 00
IEKTPOJIN3E PACIUIABOB U
pacTBOPOB COJIEN

bubnuoreka
LIOK https://myschool.edu.ru/

13

KonTpoabHnas pabora
Nel mo pasneny
«Teopernyeckne OCHOBBI
XUMMI»

bubanoreka
LTOK https://myschool.edu.ru/

14

Meramnibl, uX MOJOKEHNUE
B Ilepnoanueckon
CUCTEME XUMHUYECKUX

bubanoreka
LIOK https://myschool.edu.ru/
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anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
atromoB. O0mtne
¢u3nveckne CBONWCTBA
METaJUIOB

CrutaBsl METAJUIOB.

bubmmoreka

15 DIEKTPOXUMHUUECKUI P
POXIM A LIOK https://myschool.edu.ru/
HaIpsHKEHUN METaJUIOB
XHUMHYECKHE CBOUCTBA
BaKHEUIINX METAJUIOB
16 (HaTpUii, KM, KAJTBITHIA BubmroTeRa
puit, S ’ IIOK https://myschool.edu.ru/
MarHui, aJlOMUHUAN) U UX
CoeqUHEHNN
XUMHYECKHE CBOUCTBA
17 XpoMa, MEIN U UX BubmroTeRa
DOMa, MEJt IIOK https://myschool.edu.ru/
COEIMHEHUN
XUMHYECKHE CBOMCTBA
18 WHKAQ, )Kejle3a 1 UxX bubmaorexa
1 ’ o IIOK https://myschool.edu.ru/
COEIMHEHUN
IIpakTHyeckas padora
Ne 2. "Penrenue
19 IKCIEPUMEHTAIbHbIX bubmorexa
P ITOK https://myschool.edu.ru/
3aaa4 o TeMe
«MeTaaiae"
3adger No2 mo reme
«MeTaaabl». HemeTamisl,
HUX IOJIOKEHHUE B
20 [Tepuoanueckoii cucreme bubanorexa
XMMHYECKUX DJIEMEHTOB ITOK https://myschool.edu.ru/
. Y. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB
duznueckue cBolicTBa
HEMETAJIOB. AJUIOTPOTIUS
21 HEMETAJIJIOB (Ha mpuMepe bubmioreka
LIOK https://myschool.edu.ru/
KHUCJIOPO/JIa, CEPHI,
docdopa u yraeposa)
XMUMHYECKHE CBOUCTBA
22 rajioreHoB, CEphbl U X Bubmioreka
. LIOK https://myschool.edu.ru/
COEIMHEHUH
XMUMHYECKHE CBOUCTBA
23 azoTta, ocodpa u ux Brbmiorexa
’ . LIOK https://myschool.edu.ru/
COEIMHEHUH
XHUMHUYECKHE CBOUCTBA
24 TIEPOIa, KPEMHUS U UX Brbmiorexa
YIIepod, Kb LTOK https://myschool.edu.ru/
COEIMHEHUN
[Ipumenenne BaxxHEUIINX
Bbubaunoreka
25 HEMETAJUIOB U UX

COEIMHEHUN

LIOK https://myschool.edu.ru/
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26

O0o0061IeHNE U
CHCTEMAaTH3aINs 3HAHUH
no teMe «HemeTaminy.
Breraucnenus mo
YPAaBHEHUSM XUMHUYECKHUX
peakuuii u
TEPMOXUMHUYECKHE
pacy€Thl

bubnmmoreka
LIOK https://myschool.edu.ru/

27

IIpakTnueckas padora
Ne 3. «Pemenue
IKCIEPUMEHTAIBLHBIX
3aJa4 o TeMe
"HemeTauanl'" »

bubmmoreka
LIOK https://myschool.edu.ru/

28

KonTtpoabHas padora
Ne2 o remam
«MeTamab» U
«HemeTamab»

bubmmoreka
LIOK https://myschool.edu.ru/

29

Heoprannueckue n
OpraHUYecKHe KUCIIOTHI.
Heoprannueckue u
OpraHNYeCcKrie OCHOBAHUS

bubmmoreka
LIOK https://myschool.edu.ru/

30

AmpoTepHbIe
HEOPraHUYECKHE U
OpraHUYeCKUe
COEIMHEHHUS.
I'enernueckas CBA3b
HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB

bubnmmoreka
IIOK https://myschool.edu.ru/

31

Ponp xumMuu B
oOecrneyeHn
JKOJIOTHYECKOH,
SHEPTEeTUYECKOU U
MUIEBOI OE€30MaCHOCTH,
Pa3BUTUU METUITUHBI

bubanoreka
ITOK https://myschool.edu.ru/

32

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHITUITAX
IIPOMBIIILJICHHOTO
MOJTyYCHUST BKHEUTIINX
BEIIECTB

bubanoreka
LIOK https://myschool.edu.ru/

33

Yenosek B MUPC BCIICCTB
U MaTCcpUualioB. Xumus u
3J0POBLC YCIIOBCKA

bubnuoreka
LIOK https://myschool.edu.ru/

34

KoHTpoJibHO- O1leHOYHasA
npoueaypa B paMmKax
NPOMEKYTOYHOM
aTTecTaluu.

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Xumus, 10 knace/ I'abpuensa O.C., AknuonepHoe o0miectBo «3narenberBo «IIpocBemenme»
* Xumns, 11 xmacc/ I'abpuensa O.C., AkunonepHoe o0mectBo «M3natenscrBo «IIpocBenenne»

METOJUYECKHUE MATEPUAJIBI IJI51 YAYUTEJIA

1. O.C.I'abpuensy, I'.T'.JIpicoBa «Xumus Metoandeckoe mocodue — 6a30BbIi ypoBeHb» - M.: [Ipoda 2022 ro.

2. O.C.I'abpuensH, U.I'.OctpoymoB, «OO0IIast XMMHUS B TECTaX, 3aadax, ynpaxHeHusx. 11 kimace» — M.: JIpoda,
2023 ron.

3. O.C.I'abpuensn, [1.H.Bepe3kun, A.A.YmakoBa «Xumus 11 xnacc: KoHTponbHbIE 1 IPOBEpOYHBIE PAOOTHI K
yueOHuKy». — M.: [Ipocda, 2021 .

4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Beenenckas «Xumus 11 xiacc: HacronbHas kaura st yautens». Yacts 1 —
M.: [Ipoda, 2019 rox.

5. O.C.T'abpuemnsn, I'.I".JIpicoBa, A.I'.Beenenckas «Xumus 11 kimacc: HactonbHas kaura s yautens». Jacts 2 —
M.: Ipoda, 2022 rox.

6. O.C.I'abpuens, I1.B.Pemeros, .I".OctpoymoBa «3asauu 1o XUMHH ¥ CIOCOOBI MX pemeHus» - M.: «/Ipodar,
2021ron.

7. B.I'. lenncoBa «Xumust 11 knace noypounsle miansl o yueOnuky O.C.I'abpuensina, I'.I".JIpicoBoit» -
Bonrorpagy Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tector mo xumuu 11 kmacey, - M.: Dk3amen, 2019r.

9.9. O.C.T'abpuensn, U.I".octpoymoB «XuMHYECKHiA 3KcTiepuMeHT B mikone 11 kmace»; - M.: Jpoda. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ["azera « Xumus» 1 caidT uist yuutenst «51 uay Ha ypOK XUMHUN)

http://him. 1september.ru Ennnas xomnekuust LOP: [IpeamerHas koyuieKust «XuMush
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHBIC SKCTIEPUMEHTBL: XuMust. Kommekims
Poccuiickoro o01ieo0pa3oBaTen»HOTO mopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaza MKoOIbHUKOB 110 XUMUH

http://chem.rusolymp.ru Opranuyeckasi XUMUS: SIEKTPOHHBII YUEOHHK IJIsI CPEAHEH IIKOJBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH y4eOHHUK

http://www hemi.nsu.ru OTKpbITBIH KOIUTEIK: XUMUS

http://www.chemistry.ru JIcTaHIIMOHHAS OTMMITHA (A TI0 XMMHUH: TEJICKOMMYHUKAIIMOHHBII 00pa30BaTebHbIH
HPOCKT



