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HOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTeNbHON MPOrpaMMbl CpeAHEero ooiiero o0pa3oBaHUs
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qenepauny, peaqu3yIOIIUX OCHOBHBIE O0pa3oBaTElIbHbIE MPOTrpaMMbl, U
OCHOBHBIX ToNOkeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1mielt crpareruy 00y4eHus, BOCIUTAHUS U PA3BUTHUS O0YUYaAIOIIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collep KaHMsl, pPE3yJbTaTOB OOy4YeHUss W TpeOOBAHMI K YpPOBHIO MOJITOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
LEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUsA. OTH LIEHHOCTH KacarTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUPOJHON cpere. Peamusyercs xumuueckoe o00pa3oBaHHE
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
NO3HAHUM TIPUPOABI U B MaTepualbHOM >KU3HU OOIIECTBA, a TaKXKe C YYETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
OpUpOJBl M YeloBeKa, KoTopoe (OopMHUpYETCS B XMMHUHM Ha OCHOBE IOHUMAaHMS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHpa, OCO3HAHUSA B3aUMOCBSA3U MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa M JKU3HU KaxXqoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3yjaTelibHas, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHM C OOmMUMH TIENSIMH W TPUHIUIIAMH CPETHEro OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHs KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npeaMera O0ECHeurMBAaeT BO3MOXHOCTh PACCMOTPEHMsI BCEro MHOrooOpasus
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJIXOJla K U3YYCHHI0 Yy4eOHOro MaTepuajia W 00yCIJIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXke Ha YPOBHE CTEPEOXHUMHUYECKMX M DBIEKTPOHHBIX
OpEICTaBIEHU O CTpoeHuu BemecTB. CBeneHuss 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJOIMYECKHU
AKTUBHBIX COEAWHEHHN. B Kypce OpraHM4eckol XHMHUU MOJIYy4aroT pPa3BUTHE
chopMupOBaHHbIE HA YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus MepBOHAYATIbHBIC
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOINYECKOr0 3aKOHAa C OOIIETEOPETUUYECKUX U METOJOJIOTMYECKUX MO3UIINH,



rIy0Xe TOHSATh HWCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUSX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TMOHHMAHHWIO B3aWMOCBSI3U XUMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IMO3HABATEIBHOM W MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIMBATH WH(MOpPMAIUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromUXcsi MUPOBO33PEHUYECKOW OCHOBBI [IJIs MTOHUMAHUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMN MEXAy HOBbIMHU (akTaMU U TEOPETUUECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mmane pemeHuss 3amad  BOCIMTAHWS, Pa3BUTUS U COIHMATU3AIUU
oOy4Jarommxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pa3IMUHBIX BHUJOB JEATEJILHOCTH: pelIeHus MpobsieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa MTPAKTHUYECKOMN
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHus, MpU ONpeAeIeHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YEJI0BEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPAaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBastOTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH KaK BaKHEHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJIICHUS,

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOAMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUMH,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKOHN U TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB JACATEILHOCTHU, CBA3aHHBIX C HAOIOICHUEM U
OOBSICHEHHEM XHWMHYECKOT'O0 DJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, conmepkaTellbHas XapaKTepUCTUKA IeJIeld W 3a/1ad U3yUCHUS
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJaBaHud ~XWMHHM B OONbINIEH CTEMeHW OTHAETCS  MPEATNOYTEHHUE
NPAKTUYCCKOM KOMIIOHCHTE COJCpXKaHUs OOYy4YCHHS, OPUCHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BIaJCIONIEro He
HAO0OpOM 3HaHWH, a (PYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUU W MPUMEHEHHS WX B PealbHOU KU3HU
JUTSL pelIeHUs PaKTUYECKUX 3ajad.

B cBs3m ¢ 3TUM mpU U3Y4YEHUU TMpeaMeTra «XHUMHS» JTOMUHUPYIOIIEe
3HAYEHHE MPUOOPETAIOT TAKKE LETU U 3a]a4H, KaK:

aganTamnys 00yJaromuxcs K YCIOBHSAM TUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBAaHWE  WHTEUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000OPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HECHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHI[M), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JIUYHBIX BHUIOB
JESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(pOpMAaIUH,
HEOOXOIUMBIX JUIsI TPHOOPETCHHS ONbITa JCATCIBHOCTH, KOTOpas 3aHHMAcCT
BOXHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTUYECKON Oe30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHM3M UYEIOBEKA U MIPUPOJHYIO CPELY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON MH(OPMAIIMU XUMHUUECKOT0O COJIEP KAHMS;

(opMupoBaHuE U pa3BUTHE Y O0YUYAIOUINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBILIUICHHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOpPbIe 0COOEHHO
HEOOXOJIMMbI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MNPOBEJECHUU XHMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydaromuxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOH
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PalMOHAIBHOT'O MPUPOJIONOIb30BAHUS, TOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TIOJNYYEHHBIX 3HAHUW JJIsI TPUHATUS TPAMOTHBIX pEUICHUA B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
0a30BOro ypoBHS BXOAMT B COCTaB MpeIMETHOM o0nacTu «EcTecTBEHHO-Hay4YHbIE
IPEAMETHI.

OO6miee yncI0 YacoB, OTBEAEHHBIX JIJISl U3YyUEHUsI XUMUHU, HA 0a30BOM ypOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hememwo), B 11 xkmacce — 34 wyaca (1 wyac B Hememwo)



COAEPKAHUE ObYYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHOBHBIE nonokeHuss. CTpyKTypHBbIE (hOPMYIIbI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COEIUHEHUU (CcUcTeMaTWdyeckas) M TpPUBHAIBHBIE Ha3BaHUSA
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPEICTABUTENN AaJKAHOB: (PU3WYECKHME U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy THIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALNH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIeTUIICH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHne, (U3NYECKHE U XMMHYECKHE CBOWCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KPEeKUHI (TEPMUYECKUH, KaTaluTUYeCKuil), mnupoiu3. I[Ipomykrs
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» m  «Yromp»,  MOJEIMPOBAHWE  MOJICKYJ]  YIJIEBOAOPOJAOB U
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WM NPOJYKTa PEAaKLUU MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
bu3ndeckrue U XUMHUYECKUE CBOMCTBa (pEakiMM C AaKTUBHBIMU METaJllaMu,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE €O LIEIOYHBIMHU
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble CIUpThl). JleiicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DOpMaNbIETU, alCTAIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTPOCHUE, (PU3NYECKHE U XMMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX Kuciaor. [uaponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.




VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHUYECKHE CBOWCTBA (B3aMMOJEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ouonornyeckas posib. @orocunres. GpykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u memmtono3a kak npupojiHeie nonmumepbl. CTpoeHrue Kpaxmaia u
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHue, HaOMIOICHNE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEaKlMU MO W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBa aMUHOKHCIOT (Ha mpumepe rimiuHa). buonoruyeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMCHTAIbHBIE METOABl HM3YYCHHS BEIISCTB W WX IPEBPAIICHHA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3AINH, CPEIHSS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJICHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprusi, Macca, aroM, OJIIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOJOTWYECKH AaKTHUBHBIC BemiecTBa (OENKH, YIJICBOMBI, JKUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH pacIpeeieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepnonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBsI3b. BuAbl XMMHUYECKON CBS3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okuciaeHus. MoHbl: KaTHOHBI M1 aHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHYeCKOe paBHOBecue. DaKTOpbl, BIHSIOIINE HAa COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpAILCHUI:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOZIOPOJIa B IPUCYTCTBUM KaTAJIM3aTOPA, ONPELAEIECHUE CPEIBl pACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHUX peaklHUil, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaXKHEWIIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramuibl. [lonoxenue merannoB B Ilepuogmyeckoil cucTeMe XUMHUYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KeJIe30, Me/b) U UX COCTMHCHUH.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTANLHBIX 3aja4, HaONI0JICHWEe U OIHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérpl mMaccel BeliecTBa WM 00bEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B obecrieueHUH 3KOJOTHYECKOM, SHEPreTUYECKON W MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BaXXHEWILHE CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOW XMUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUM, Tak W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX PEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHs, Macca, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJa, SHEPIeTUIECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMPEernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajoB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
O0y4aroUMMHUCsl MTPOrpaMM CpeaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TpeaMeTHbIM). HayuHo-meroamueckoil OCHOBOW st
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUSI SIBJISETCSA CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B coorBercTBUH € CHUCTEMHO-AESTENBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTra «XUMHUS» Ha YPOBHE CpPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HaHUE OO0YYAIOUIUMHCS POCCUMCKONW TIpa)KIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMINE MOTUBAIIUHU K O0yUEHHIO;

IeJICHAIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKIECHUN JTMYHOCTA HA OCHOBE
KJIIOYEBBIX [IEHHOCTEHN U UCTOPUYECKHUX TpaauLuil 0a30BO HAyKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENFHOCTH I[EHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAaMH, MPHUCYIIUMH I[€IOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJINYUE MPaBOCO3HAHUS HKOJIOTMYECKON KYyJIbTYphl U CLIOCOOHOCTH CTaBUTh
EJIM ¥ CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IMpenMeTa «XHUMUS» JTOCTHTAIOTCA B
€IMHCTBE Y4YeOHOM UM BOCHHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH W TpaBWIaMH  TOBEJACHUS, CHOCOOCTBYIOUIUMH  Ipolleccam
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaAMeTa «XHUMHA» OTPaKaroT
cOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUECKOH EATENbHOCTHU
oOyuarouuxcs Mo peajn3aluy IPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NIPaBONOPSIIKY;

OPEICTaBICHUS O COLMAJIbHBIX HOpMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



TFOTOBHOCTM K COBMECTHOW TBOPUYECKOW JESTENIbHOCTH TpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYruX MPU aHAIU3€ PA3JIUYHBIX BUI0B YUEOHOU AESITEIbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaAIlUH, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMUpPOBaHHS KYJIbTYPbI 310POBb:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOU JEATEINBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO Kjlacca, MIKOJIbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYaJIbHOW TpPaeKTOPUU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K NPHUPOJE, KAK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BONpPOCOB PAlMOHAIBHOIO IPUPOAONOIb30BaAHHUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIU4MA PA3BUTOrO DKOJOIMYECKOIO0 MBIIUICHUS, YKOJIOTHYECKON KYJIBbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
PAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYKAIOIIeM MHUpE KaK O €IWHCTBE NPUPOJbI U YEJIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO37IaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYpbI, pEIIEHUU TJI00aNbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W JKOJIOTHYECKH KOMMOPTHOM >KM3HM KaXJOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JellaTh 00OCHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIEIOBATEIHCKON A TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIEC MOHATHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIO/ICHHE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHHBEPCATbHBIMHI yueOHbIMH NMO3HABATEJIbHBLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmnpeAeiaTh ILENH JeITEeILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YIbTAThI ACATEILHOCTH C TOCTABJICHHBIMHU IEIISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATHM M yCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHSITHS JIsl OOBSICHEHUSI OTJEIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas QopMmylia, ypaBHEHHUE XHUMHYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIeA0BaTEILCKHE TeCTBUS .

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMUSI U OCHOBBI Ul (DOPMHUPOBAHMSI TUIOTE3bI 10 MPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOIO IUJIAHUPOBAHHMS W IPOBEICHHUS
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHSI ¥ BBIBOABI OTHOCUTENHLHO IOCTOBEPHOCTHU PE3YyIbTaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJIOB PEIIEHUs] MPaKTHUYECKHX 3a/1ad, NPUMEHEHUIO pa3InYHbIX
METOJI0B MTO3HAHUS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh WH()OPMALUIO PA3IHYHBIX BUAOB U (POpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OIBIT HCIOIB30BAHMUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIATh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENBLHOM J1E€ATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTENbHOCTh, Ompenessss e€ Ueaud W 3a7adyd, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEITHLHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUUA B TIO3HAHWUH SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHCTEeMOW  XMUMHUYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YrIepoJaHBI cKener, (yHKIMOHAJIbHAs Tpymna,
paauKai, U30Mepus, U30MEPbI, TOMOJOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIME MOHITHUS MpHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMyn1 OpraHMYeCKMX BEIIECTB W  YPaBHEHUH XHUMHYECKHUX PEaAKIUH,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOpPOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUSA IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIeCTB (ITUJICH, MPOMWIIEH, alleTHUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUW  XapakTepu3OoBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ], 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IeJIJTIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIUYECTBA MCXOJHOIO BEIIECTBA WU MPOJYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUHM C MHCTPYKIUSMHU IO BBIIIOJIHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HaTypalus O€IKOB NMpPU HArpeBaHWHU, I[BETHBIE pPEAKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii u GopmMyIupoBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEJAEHUsT B OBITY U TPYIAOBOM JEATEIBHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbici mokazartens [1/IK, mosicHsITh Ha mpumepax CrocoObI
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX U CIa0OBUIANIMX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUUW B TIO3HAHWUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKAs! CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakii, XUMUYECKOE€ PABHOBECHE); TEOPUU U 3aKOHBI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIC MNPU3HAKU MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  ypPaBHEHHH  XMMHUYECKUX  pEaKLuM,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BAJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANIMYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbI, OKCU/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHM XapakTepu3OBaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKHUX 3jemMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U MX COCAVHEHUN
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBS3M MEKIY HEOPTaHUYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTEMEHEW OKUCICHHS SJIEMEHTOB, 0OpPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHMS pPEAKUUl pa3iMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, IIPH KOTOPBIX 3TH PEAKIIMU UAYT J0 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpblBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3aeicTus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN TPOBOJIUTH BBIYHCICHHUS C HCIOJIb30BAHHEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMU IO BBINOTHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECIECHUE CpEeabl PACTBOPOB BEHIECTB C NOMOIIBK0 YHHBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMam «Metamnel» U «Hemeramiabl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTb YMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e7ecoo0pa3Horo TMOBEAEHHUS B OBITY M TPYAOBOM JEATEIBLHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
NPEAOTBPAILECHUS UX BPEAHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsa njis 3anmucu XuMAYeCKuX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Kontpoabnsie | IlpakTHnuyeckue (nup )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IT i .T
peaMET OpraHUYeCKON XUMUU GOPH}I BuGmiorexa LIOK
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3 0 0
https:||myschool/edu.ru|
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
bu6 e OK
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbBI 2 0 0 h:tlp::ﬁ;TysI;]jol Jedu.rul
29 HenpenenbHble yriaeBoaOPOIbL: aJKEHBI, 6 0 1 bubnuorexa [IOK
' aJIKaIUEHBI, ATKUHBI https:||myschool/edu.rul|
but6mmoreka [IOK
2.3 A 2 0 0
POMATITICCIIE YIICBOAOPOART https:||myschool/edu.ru|
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOJAOB U 3 1 0 bubmmoreka [LIOK
' uX nepepadoTka https:||myschool/edu.rul|
Hroro no pazueny 13
Pasnen 3. Kuciiopoacoaep:kanue opraHnyeckue coenHeHust
bub OK
3.1 Crapthl. Denou 3 0 0 nomotexa I
https:||myschool/edu.rul|
3.2 Anpneruasl. KapO0oHOBBIC KHCIIOTHI. 7 0 1 butmmoreka [IOK




CnoxxHbIe A(QUPBI

https:||myschool/edu.ru|

bubnmnoreka
33 YIIeBOzEL 3 https:||/myschool/edu.ru]
Hroro no pazneny 13
Pa3znen 4. A3orcoaepxamye opranHnyeckue coeJuHeHUus
4.1 AMUHBI. AMUHOKUCIOTHI. benku 3 bubuorexa [OK
https:||/myschool/edu.ru|
Htoro no pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeINHEHUS
5.1 ITnactmaccel. Kayayku. Bonokna 2 ﬁgg:ﬁ;t;;gg}: du.ru|
HWroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
NMPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crtpoenue atoMoB. [lepuoanueckuii 3aKoH BuGnmorexa [{OK
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3 0 0
https:||myschool/edu.ru|
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4 0 0 bubnuorexa [JOK
' BEILECTB https:||myschool/edu.ru|
bub OK
1.3 XUMUYECKUE peaKInu 6 1 1 uommotexa L
https:||myschool/edu.rul|
Hroro no pazueny 13 bubnuorexa [JOK
Pa3nea 2. Heopranmueckasi xumust
b K
2.1 MeTtaiisl 6 0 1 nbmmorexa 1O
https:||myschool/edu.rul|
bub6 OK
2.2 Hemerannsl 9 1 1 nomoteka 1
https:||myschool/edu.ru|
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5 0 0 BuGmorexa LIOK
BEIIIECTB
but6mmoreka [IOK
14 17
TOTO HO pasieity https:||myschool/edu.rul|
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XHUMHS U )KH3Hb 4 0 0 Bubmmorexa LIOK

https:||myschool/edu.rul|




Hroro no pazgeny

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpoabnsie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchbl
bu6anorexa LIOK
[IpeMeT OpraHMYECKON XUMUH, €€ https:{Imyschool.edu.ru]
’ 1 0 0 KHK-"KoHcTpyKTOp
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE )
oyaymero" https://
bvbinfo.ru/auth
bubnunorexa LIOK
Teopust cTpOEHUS] OPraHUYECKUX https:||myschool.edu.rul|
coequHenui A. M. Bytieposa, eé ocHOBHBIE 1 0 0 KHK-"KoncTpykTop
MIOJIOKECHHUS oyaymero" https://
bvbinfo.ru/auth
bubmuoreka [JOK
[IpencraBnenue o kraccupuKauu https:|jmyschool.e
opraHnyeckux BemecTB. Homenkmarypa 1 0 0 du.ru| KUK-
(cucremarndeckas) M TpUBHAJIbHbBIE HA3BaHUS "Konctpykrop
OpraHUYECKHX BEIICCTB Oynymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https:||myschool.e
AJIKaHBI: COCTaB U CTPOCHHE, 1 0 0 du.ru| KHK-
TOMOJIOTHUECKUH PsiJT "Kouctpykrop

Oynymiero" https://
bvbinfo.ru/auth




Meran u 3TaH — npocTeunime
IIPEICTaBUTENH aJIKAaHOB

but6mmoreka [IOK
https:||myschool.edu.rul|
KHUK-"KoncTtpykTop
oynymero" https://
bvbinfo.ru/auth

AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA

but6mmoreka [IOK
https:||myschool.edu.rul|
KHUK-"KoncTpykTop
Oynymiero" https://
bvbinfo.ru/auth

OTWIEH ¥ IPONWIEH — MPOCTEUIIINE
MIPEACTABUTEH AJIKCHOB

[TpaxkTrueckas pabora Ne 1. «Iloxyuenue
ATUJIEHA U U3yYEHUE €r0 CBOKWCTBY

but6mmoreka [IOK
https:||myschool/edu.ru|
KHK-"KoncTpykTop
oynymero" https://
bvbinfo.ru/auth
bu6anoreka LIOK
https:||myschool.edu.rul|
KHUK-"KoncTpykTop
oynymero" https://
bvbinfo.ru/auth

Anxanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomydenne
CHHTETHUYECKOT0 KayuyyKa ¥ pe3HHbI

bu6anorexa LIOK
https:||myschool.edu.rul|
KHK-"KoncTpykTop
oynymero" https://
bvbinfo.ru/auth

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PsAl. AUECTHICH —
MPOCTEUILNN NMPEJICTABUTEIb AJIKUHOB

bubmmoreka [JOK
https:||myschool.edu.rul|
KHK-"KoncTpykTop
oynymero" https://




bvbinfo.ru/auth

Bberuncnenus no ypaBHEHUIO XUMAYECKON

bu6anoreka LIOK
https:||myschool.edu.rul|

11 KHUK-"KoncTpykTop
peaxun
oynymiero" https://
bvbinfo.ru/auth
bu6anoreka LIOK
12 aA;)ee;;;: 0eH30J1 ¥ ToIyoJ. TOKCHYHOCTh ITEQ!EZ?;&Z?Q?;IM
oynaymero" https://
bvbinfo.ru/auth
bubmmoreka [JOK
[eHeTHYECKas CBA3L YIIIEBOAOPOIOB https:{Imyschool.edu.ru]
13 ’ KUK-"KoHcTpyKTOp
NPUHAAISKAINX K PAa3IHYHBIM K1accam Gy ymero” https://
bvbinfo.ru/auth
bubmmoreka [JOK
[IpupoIHbIC HCTOYHHKH YTIIEBOIOPOIOB: https:||myschool.edu.rul|
14 MIPUPOIHBIN Ta3 U MOMYTHBIE He(TSIHBIC Ta3Hl, KHK-"KoncTpykTop
He(Th ¥ IPOYKTHI €€ mepepadoTKH Oynymiero" https://
bvbinfo.ru/auth
bu6mmoreka [JOK
[TpupoaHbIE HCTOYHUKH YTIEBOAOPOIOB: https:||myschool.edu.rul|
15 MIPUPOIHBIN Ta3 U MOMYTHBIC He(TSIHBIC Ta3kl, KHK-"koHCTpYKTOp
He(Th ¥ POJIYKTHI €€ MepepadboTKH oynymiero" https://
bvbinfo.ru/auth
16 KonrtponbHas pabota no pazaeny bu6nuorexa [IOK
«YTIEBOIOPOIBI» https:||myschool.edu.rul|
17 IIpenenbHBIE OTHOATOMHBIE CIIUPTHI: bu6mmoreka [IOK




METAHOJI U OTaHOJI. BO,I[OpO,Z[HaH CBA3b

https:||myschool.edu.rul|
KuK-"KoncTtpykrop
oyaymero" https://
bvbinfo.ru/auth

18

MHoroaToMHEBIE CIIMPTLL: STHJICHIIJIMKOJIb U
IIMOCPHUH

bubnuoreka [JOK
https:||myschool.edu.rul|
KUK-"koHCTpYKTOD
oynymero" https://
bvbinfo.ru/auth

19

deHo: CTPOCHHUC MOJICKYIJIBI, (1)I/I3I/I‘IeCKI/Ie u
XUMHNUYCCKHEC CBOﬁCTBa, IIPUMCHCHUC

but6mmoreka [IOK
https:||myschool.edu.rul|
KHK-"koHCTpYKTOP
oynymero" https://
bvbinfo.ru/auth

20

Anpaerusl: hopManIbACTUA U alleTAIbICTU].

ArieToH

but6mmoreka [IOK
https:||myschool.edu.rul|
KUK-"KonctpykTop
oynymero" https://
bvbinfo.ru/auth

21

OIHOOCHOBHBIE TIPEICIIbHBIE KapOOHOBBIC
KHCJIOTBI: MypaBbUHAS M YKCYCHAs

bubanoreka LIOK
https:||myschool.edu.rul|
KHUK-"KoncTpykTop
oynymero" https://
bvbinfo.ru/auth

22

[Tpaktrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTHI»

bu6anoreka LIOK
https:||myschool.edu.rul|
KUK-"koHCTpyKTOp
oynymero" https://
bvbinfo.ru/auth




CTeapI/IHOBaH H OJICMHOBAs KHUCJIOTHI, KaK

but6mmoreka [IOK
https:||myschool.edu.rul|

23 KHUK-"KoncTtpykTop
NPEJICTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT
oynymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https:||myschool.edu.rul|
MpbLTa Kak COJIU BBICIINX KapOOHOBBIX
24 . KHUK-"KoncTpykTop
KHCJIOT, UX MOIOIIEe IeHCTBHE
oynymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
CroxHbIe 2(UPBI KaK TPOU3BOTHBIC https:||myschool.edu.rul|
25 KapOOHOBBIX KUCIIOT. [ HAPOIIN3 CIIOKHBIX KHK-"KoncTpykTop
a¢upoB oynymero" https://
bvbinfo.ru/auth
bu6anoreka LIOK
JKupbl: rUApOIN3, IPUMEHEHUE https:[Imyschool.edu.rul
26 PH. THAD > TP ’ KUK-" Kouctpykrop
Ouosoruueckas pojb )KUpOB
oynymero" https://
bvbinfo.ru/auth
bu6anorexa LIOK
YrieBoasl: cocTaB, KIacCUpUKaIIS. https:||myschool.edu.rul|
27 Baxkneiime npencraBuTeNu: ri0K03a, KHK-"KoncTpykTop
bpykTO3a, caxaposa oynymero" https://
bvbinfo.ru/auth
bubmmoreka [JOK
08 Kpaxman u 1emiosno3a Kak npupoHbIe https:||myschool.edu.rul|

IMOJIUMCECPBI

KHK-"KoncTpykTop
oynymero" https://




bvbinfo.ru/auth

KontponbHas paboTa mo pa3aerny

29 «Kucnopoacoaepxkainine opraHuueCKue Bubmuorexa LIOK
https:||myschool.edu.rul|
COETUHEHUS
bubnuoreka [JOK
https:||myschool.edu.rul|
30 AMUHBI: METUJIAMUH U aHWINH KHUK-"KoncTpykTop
oynymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
AMHHOKHCIIOTHI Kak aM(pOTEpHbIC https:||myschool.edu.rul|
31 OpraHUYEeCKHUE COCUHEHUS, UX KUK-"KoHncTpykTop
Ononormyeckoe 3HaueHue. [lenTuast Oynymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
Beticu Kak IpupoAHHIE https:||myschool.edu.rul|
32 KHUK-"KonctpykTop
BBICOKOMOJICKYIJISIPHBIE COETMHEHUS
oynymiero" https://
bvbinfo.ru/auth
bub6anoreka LIOK
https:||myschool.edu.rul|
OcHOBHbBIE IOHATHS XUMHH
33 . KHUK-"KoncTpykTop
BBICOKOMOJICKYIISIPHBIX COCITMHEHUH
oynymero" https://
bvbinfo.ru/auth
bu6anoreka LIOK
OCHOBHBIE METO/IbI CUHTE3a https:||myschool.edu/ru|
34 BBICOKOMOJIEKYJISIPHBIX COECIMHEHU M. KHK-"KoHncTpyKTOp

[TnacTmacchl, Kaydyku, BOJOKHA

oyaymero" https://
bvbinfo.ru/auth
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne nudposbIe
Tema ypoka Konrpoabusie | IlpakTnuyeckue
n/n Bceero o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
bubanoreka LIOK
. https:||myschool.edu.ru
XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs P l!, Y |
1 0 0 KUK-"KoHncTpykTop
KOH(pHTyparus aToMOB " )
oynymiero" https://
bvbinfo.ru/auth
. bubnnoreka LIOK
[lepuoanueckuii 3axoH u [lepuoanueckas
https:||myschool.edu.rul|
CUCTEMa XUMHUYECKUX dy1eMeHToB JI. 1. "
. 1 0 0 KHUK-"KonctpykTop
MeHneneeBa, UX CBSI3b C COBPEMEHHOM " )
N oynymiero" https://
TEOpHEH CTPOCHHUSI aTOMOB X
P P bvbinfo.ru/auth
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
p . but6mmoreka [IOK
XUMHYECKHUX 3JIEMEHTOB U UX COSTMHEHUH TI0
3 https:||myschool.edu.rul|
rpynmnaM v nepuoaam. 3HaueHue
Pyt pron 1 0 0 KUK-"KonctpykTop
MEPUOANYECKOT0 3aKOHA U CUCTEMBI " )
xumudeckux 3ymemenToB /.M. Menaeneena B Oynymero” htps:/f
o bvbinfo.ru/auth
pa3BUTUU HAYKH
bu6mmoreka [JOK
CtpocHue BellecTBa. XUMHUECKas CBsI3b, € https:||myschool.edu.rul|
BH/IbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM 1 0 0 KHUK-"KkoHCTpYKTOD
cBs3u. BogopoHast cBs3b oyaymero" https://
bvbinfo.ru/auth
BaneHTHOCTB. DNEeKTPOOTPHUIIATETHHOCTb. 1 0 0 bu6mmoreka [IOK

CreneHb OKHCIICHMA. BeniecTa

https:||myschool.edu.rul|




MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

KHK-"Konctpykrop
oynymero" https://
bvbinfo.ru/auth

ITonsitue o JAUCIICPCHBIX CUCTCMAX. Hctunusie

bu6mmoreka [JOK
https:||myschool.edu.rul|

6 Y KOJJTOUJHBIE pacTBOPBI. MaccoBas 10 KHK-"KoncTpykTop
BEIIIECTBA B paCTBOPE oyaymero" https://
bvbinfo.ru/auth
b K
Knaccudukamnus 1 HOMEHKIaTypa nommorexa LO
. https:||myschool.edu.rul|
HEOpPraHWYECKHUX coequHeHu. ['eHeTndyeckas "
7 KHUK-"koHCTpYKTOD
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3TUUYHBIX ) _
TACCOR oyaymero" https://
bvbinfo.ru/auth
Knaccudukanus XuMHYeCKUX peakiuii B bu6mmoreka [JOK
HCOPraHUYECKOM U OPraHUYECKON XMMUU. https:||myschool.edu.rul|
8 3aKOH COXpaHEHHs MACChl BEIIECTB; 3aKOH KHUK-"KonctpykTop
COXpaHEHUsI U MPEBPAILCHUS SJHEPTHU TIPH Oynymiero" https://
XUMHYECKHUX PEaKIUIX bvbinfo.ru/auth
but6mmoreka [IOK
https:||myschool.edu.ru
Ckopoctb peakuuu. O6paTUMbIe peaKLuy. ps:lmy |
9 KHUK-"KoncTpyKkTOp
XUMHUYECKOE PaBHOBECHE " )
oyaymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
[Mpaktudeckas pabota Ne 1. «Brnusiaue https:||myschool.edu.rul|
10 pa3nu4HBIX (PAaKTOPOB HA CKOPOCTh KUK-"KoHncTpykTop
XUMHYECKON peaKinm» oynymero" https://
bvbinfo.ru/auth
11 DnekTponuTHaeckas auccomnuanus. [lousarue o bubanoreka LIOK




BOZIOpOAHOM Moka3zarese (PH) pactopa.
Peakiiun nonHoro oomena. ['muponms
OpPraHUYECKHX U HEOPraHUIECKUX BEIICCTB

https:||myschool.edu.rul|
KHK-"KoncTpykrop
oyaymero" https://
bvbinfo.ru/auth

OKHCIUTEITbHO-BOCCTAHOBUTEILHBIE pEe€aKumru.

bubnuoreka [JOK
https:||myschool.edu.rul|

12 [TousiTre 00 AJIEKTPOJIN3E PACILUIABOB U KHUK-"KoHcTpyKTOp
pacTBOpPOB coJeit oynymero" https://
bvbinfo.ru/auth
13 KoHTtponbHas paboTa mo pasaeny bubmuoreka [JOK
«TeopeTnyeckrie OCHOBBI XUMUH https:||myschool.edu.rul|
Mertasibl, ux nonoxenue B [lepuoanueckoit bubmmoreka [JOK
CUCTEeMe XUMHUYECKUX dteMeHToB /], 1. https:||myschool.edu.rul|
14 MenneneeBa 1 0COOEHHOCTU CTPOCHUS KHUK-" Konctpykrop
atromoB. O01Ire (hU3nYecKre CBOMCTBA oymymero" https://
METaJlJIOB bvbinfo.ru/auth
bubmmoreka [JOK
. https:||myschool.edu.rul|
15 CrutaBbl MeTUaJIJIOB. DNEKTPOXUMHUYUSCKHIA PSIJT Kuic-"KoHCTpyKTOp
HATPSKCHUN METaJJIOB
oyaymero" https://
bvbinfo.ru/auth
bu6mmoreka [JOK
XUMHUECKUE CBOMCTBA BaYKHEUIIIMX METAJLJIOB https:||myschool.edu.rul|
16 (HaTpWid, KaJIW, KaJIbIIWA, MarHuu, KHK-"KoncTpykTop
ATIOMHHUI) ¥ UX COSAMHCHUIN oynymiero" https://
bvbinfo.ru/auth
XUMHUYECKUE CBOMCTBA XpOMa, MEU U UX bubmmorexa OK
17 ’ https:||myschool.edu.rul|

COEIMHEHUN

KUK-"KonctpykTop




oymymero" https://
bvbinfo.ru/auth

XUMHYeCKHe CBOMCTBA IIMHKA, JKeae3a U UX

bubmmoreka [JOK
https:||myschool.edu.rul|

18 . KHUK-" Koncrpykrop
COeIMHEHU N
oynymero" https://
bvbinfo.ru/auth
bu6mmoreka [JOK
[Mpaktudeckas pabota Ne 2. "Perienune https:||myschool.edu.rul|
19 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME KHK-"KoncTpykTop
«Metambi»" oyaymero" https://
bvbinfo.ru/auth
bu6mmoreka [IOK
HemeTtamnsl, ux nmonoxenue B [leproandeckoit https:||myschool.edu.rul|
20 CHUCTEME XMMHUYECKHUX demeHToB []. 1. KHK-"Konctpykrop
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS] aTOMOB oyaymero" https://
bvbinfo.ru/auth
bubnuoreka [JOK
dus3nyecKre CBOMCTBa HEMETAIIOB. https:||myschool.edu.rul|
21 AnoTponusi HEMETauIoB (Ha puMepe KHUK-"KoncTtpykTop
KHCJIOpOo/a, cephl, pocdopa u yrieposa) oyaymero" https://
bvbinfo.ru/auth
bubmmoreka [IOK
. https:||myschool.edu.rul|
XUMUYECKHE CBOMCTBA FAJIOTCHOB, CEPhI U UX
22 . KUK-"KoncTpykTop
COeIMHEHU N
oyaymero" https://
bvbinfo.ru/auth
93 XUMHYECKHEe CBOMCTBA a30Ta, (hocodpa u ux bubmuoreka [JOK

COEeIUHEHNN

https:||myschool.edu.rul|




KHK-"Konctpykrop
oynymero" https://
bvbinfo.ru/auth

XHUMHUUYECKUE CBOMCTBA YIIIepo1a, KPEMHHUS U

bu6mmoreka [JOK
https:||myschool.edu.rul|

24 . KHK-"KoncTpykTop
WX COCMHECHUN
oyaymero" https://
bvbinfo.ru/auth
bu6mmoreka [IOK
. https:||myschool.edu.rul|
[TpuMeHeHre BaXXKHEUIITUX HEMETAIIOB M UX "
25 . KHUK-"KonctpykTop
COeIMHEHU N
oyaymero" https://
bvbinfo.ru/auth
. bubmuoreka [JOK
OO6o611eHNe U cUCTEMATU3alMs 3HAaHUH 110 _
https:||myschool.edu.rul|
teMe «HemeTamneny. Beraucinenus mno
26 . KHUK-"KonctpykTop
YpaBHEHUSM XUMHUYECKHUX PEaKIHid 1 " )
TEPMOXUMHYCCKHE PACUETHI Oyaywero® https://
P P bvbinfo.ru/auth
but6mmoreka [IOK
[Mpaktudeckas pabora Ne 3. «Perenune https:||myschool.edu.rul|
27 AKCIEPUMEHTAIBHBIX 33/J1a4 110 TEME KHK-"KounctpykTop
"Hemeramist"» oyaymero" https://
bvbinfo.ru/auth
)8 KoHTponbHas paboTa mo TeMam «MeTalis 1 bubmuoreka [JOK
«Hemerasmbi»y https:||myschool.edu.rul|
bubnunorexa LIOK
29 Heopranuueckue u OpraHn4eCcKue KUCIOTHI. https:||myschool.edu.rul|

HCOpl"aHI/I‘ICCKI/IC H OPraHu4CCKHEC OCHOBAHUA

KHK-"KoncTpykTop
Ooynymero" https://




bvbinfo.ru/auth

AmMmpoTepHbIe HEOpraHU4YeCKHE U
OpraHuYecKue coequHeHus. [ eHeTnueckas

bu6anoreka LIOK
https:||myschool.edu.rul|

30 1 KHUK-"KoncTpykTop
CBSI3b HCOPTAaHUICCKUX U OPTAHHUICCKUX | _
BEIIECTB 6yzl_ymero https://
bvbinfo.ru/auth
bu6anoreka LIOK
Posb xumuu B 00eCTiCUeHIH IKOJIOTUUECKOM, https:||myschool.edu.rul|
31 HHEPreTHUECKON U MUILEBOI 0€30MacHOCTH, 1 KHK-"KoHncTpyKTOp
Pa3sBUTHH MEIUIIUHBI oymymero" https://
bvbinfo.ru/auth
bubmmoreka [JOK
[MpencraBienus 00 OOIMIUX HAYIHBIX https:||myschool.edu.rul|
32 MPUHIUIIAX TPOMBIILIEHHOTO MOJTYYEHUs 1 KHUK-"KoHncTpyKTOp
BaYKHEHIIIMX BEIICCTB oymymero" https://
bvbinfo.ru/auth
bubmmoreka [JOK
https:||myschool.edu.rul|
33 UenoBek B MUpE BEIIECTB U MaTEpPHAIOB 1 KHK-"KoncTpykTop
oyaymero" https://
bvbinfo.ru/auth
bu6mmoreka [JOK
https:||myschool.edu.rul|
34 XuMHS ¥ 3J0POBbE YEIOBEKA 1 KHK-"KoncTpykTop
oyaymero" https://
bvbinfo.ru/auth
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 xmacce/ T'abpuensia O.C., OctpoymoB N.T"., Cnagkos C.A.,
AxnmoHepHoe obmiectBo «M3aarenbcTBo «IIpocBernienne

* Xumus, 11 xmace/ IN'abpuensa O.C., O0mecTBo ¢ OrpaHHYeHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61iectBo «M3narenbeTBo
«IIpocBenieHue»

O.C. l'abpuensn. Xumus 10 6a3zoBsbiit yposenb M Jlpoda 2018

O.C. I'abpuensa. Xumus 11 6a3oBserit yposenb M Jlpoda 2018

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
1. O.C. I'abpuensn, I'.I'. JIicoBa. [IpoBepouHble U KOHTPOJIbHBIE PAOOTHI. X UMM

10 (6a3oBsIif). [Ipocemenue 202

2. O.C. I'abpuensH, I1.H. bepe3un, A.A. Ymakoa. [IpoBepounsie u
KOHTpOJbHBIE padoThl K yueOHuKy O.C. I'abpuensH. Xumus 11
kiacc.M./Ipoda2021

3.Opranuueckas XuMHsl B TecTax, 3ajadax u ynpaxuenusx/O.C. 'abpuensin,
N.T". Octpoymos, E.E. OcrpoymoBa-3-¢ u3nanue,crepeorurnoe.M. [poga2022
4.0.C. I'abpuensn, I'.I'. JIbicoBa, A.A. YmakoBa. Xumus 1 1knacc.KontposbHbie

U IIpOBepoUHbIe paboThl K yueOHuky. M./Ipoda,2021



5. O.C. TI'abpuensu, U.I'. OctpoymoB .O011as Xumus B TeCTax, 3ajadax,
ynpaxkHenusx. 1 1kmacc. M IIpoda2023
6. Xumus B Tabmunax 8-11 kmaccel. CripaBouHoe mocodue. ABTOp COCTaBUTENb

A.E. Haconoga.10-e uznaane crepeorunsoe. M. [Ipoha2007

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HMHTEPHET

edsoo.ru

bvbinfo.ru/auth

myshool|edu.rul






