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HOACHUTEJIbBHASA 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 MPOTrpaMMbl CpeAHEro o001ero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepauny, peagu3yIOIIUX OCHOBHBIE O0pa3oBaTElbHbIE IPOrpamMMbl, 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
oOmielt crparerui 00y4deHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHbie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, pPE3yJbTaTOB OOy4deHUss W TpeOOBAHHI K YpPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, HPUCYIINX
LEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUPOJHON cpere. Peamnsyercs xumuueckoe oOpa3oBaHHE
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 M B MaTepUalbHOM >KM3HM OOIIECTBA, a TakXke C Y4ETOM
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 IUBUJIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON 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 OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H 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 JKM3HU Kaxaoro uiaeHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3yjaTelibHas, KaK HayKa BBICOKMX TEXHOJOTMH HamlpaBlieHa Ha pelIeHue
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPAaHbI 3/10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 WM IS  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHusl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Opranudeckas xumus» U «OOIass M HeopraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEpPKaHHs KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOil HAYKHU: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHnyeckoi xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHUW NMPU U3YYCHUU
npeaMera O0ECHeurBaeT BO3MOXHOCTh PAcCMOTPEHHMs 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 U3YYCHHIO Yy4eOHOro MaTrepuajia M OOyCIIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPECOXMMHUYECKMX U BJIEKTPOHHBIX
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
paccMaTpUBAaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
TEOPETUYECKH MaTepuan M (PaKTOJIOrMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOIUYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3ULINH,



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 XMMHUYECKHUX 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, PAacKpbhIBalOT €€ poJjib B IMO3HABATEIILHOM U MPAaKTUYECKOU
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 XUMHEH, KPUTHUUYECKH OCMBICIMBATh MH(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 00y4aromIMXCsi MUPOBO33PEHUYECKONW OCHOBBI JIJISi 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 TPOTUBOPEYMN MEXAy HOBbIMU (akTaMd U TEOPETUUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke MpodseM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIMTAHWS, Pa3BUTUA U COIMATU3AIMU
oOy4Jarommxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pa3IMUHBIX BHUJOB JEATEIILHOCTH: pelIeHus IMpobsieM, TOUCKAa, 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
oOpa3oBaHusl, TaK U HA YPOBHE CPEAHETO 0011ero 00pa3oBaHus, MPU ONpeAeTICHUN
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
NEPBOCTEIICHHOW 3HAYUMOCTU TPAJUIMOHHO TpPU3HAETCS (DOPMUpPOBAHHE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YE€JI0BEKAa M KaK OJHOrO U3 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.) sBAsITOTCA:

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 U TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
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 W XUMHUYECKUX SIBICHUMH,
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 ¢ aTumM, conmepikatelibHasi XapaKTepUCTUKA IeJel U 3a/1a4 U3yICHHSI
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NpernoJjaBaHud ~XWMHH B OONbBIIEH CTEMeHW OTAA€TCS  MpEeATroYTeHUE
NPAKTUYCCKON KOMIIOHCHTE COJICpKaHUs OOYy4YCHHS, OPHUCHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BIaJCIONIEro He
HAO0OpOM 3HaHWH, a (PYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN W MPUMEHEHHS WX B PEATbHOU 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 TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
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
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4yncI0 YacoB, OTBEAEHHBIX ISl U3YyUEHUsI XUMUHU, HA 0a30BOM ypOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHHYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpraHWYECKUX BelecTB. l'omonorusa, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YECHMs BEIIECTB M HX IPEBpalICHUIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

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

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

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEHIIMKA TNpPENCTABUTENb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE H
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuy raJIoreHUPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U NMpPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



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

[IpuponHble MCTOYHUKHM YII€BOAOPOAOB. lIpupoaHbli ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PaOOThl: MONIyYeHHE 3TUJICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opranu4ecKue coeJMHeHUA

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
dbu3nyeckrue W XMMHYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO IIETOYHBIMHU
MeTaJjlaMi, KaueCTBEHHAs peakis Ha MHOIroaToOMHbIE CHupThl). JlelicTBue Ha
opraHusM 4yenoeka. [[puMeHeHne riauuepruHa U STUIIEHTJIMKOIIS.

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

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKWCJIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsI KHUCJIOTHl KaK MPEICTABUTENM BBICIINX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. [maponus
cnoxHbIX 2¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE 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 memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N036l.  DU3nMYecKkue W XUMHYECKHE CBOMCTBA Kpaxmana (THAPOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHre, HaOOICHNEe W OINMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcunom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIIEPUHA C
ruapokcuaom meau(ll)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
NPOBEACHHUE MPAKTUIECKON PabOTHI: CBOMCTBA PACTBOPa YKCYCHOM KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcozepKaliiue OpraHmueckue COeTMHEHUS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HArpEBaHWM, IBETHBIC PEAKIINU OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIECHb MOJIMMEPHU3AINH, CPEIHSST MOJIEKYISIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AIHS U TTOTUKOHICHCALINS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 xjacce OCyIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, Kiaccuukaius, MepuoudHOCTh, HAOII0IeHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIUYMUHBI U €IIMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YIIIEBOIBI, >KHPHI,
dbepMeHTHI).

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

TexHoMOrMsA: THINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAHWS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETUUECKHX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA
Teopernvyeckue OCHOBbI XUMHHU

XUMUYECKHM dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTaiu, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacmlpeneseHus] dJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHUOIOB. IICKTPOHHASI KOHPUTYpAIIHS aTOMOB.

[Tepuonnueckuit 3akoH U Ilepronnueckas cucremMa XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHa U [leprnoandeckoil CUCTEMBI
xuMu4deckux aneMeHToB [[. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB XUMHUYECKHX DJJIIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXKHBIX BEIIECTB MO TpYINaM M TEpHOaM.
3HaueHUE NEPUOINIECKOr0 3aKOHA B PA3BUTHHU HAYKHU.

CtpoeHue BemiecTBa. XHMHYECKass CBS3b. BHAbI XHMHYECKOM CBSI3U
(KOBaJIEHTHAsl HEMOJISIpHASI W TMOJSApHAsl, UOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJEHTHOM XHWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
aKIenTopHelil). Bomopomgnas cBsi3b. BaneHTHOCTb. DIEKTPOOTPHUIATEIBHOCTS.
Crenens okuciienusi. IOHbI: KATHOHBI U @aHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEILLIECTB OT THUIIA KPUCTAIUIMYECKOU peIIETKU. [IoHsITHE O IUCIIEpCHBIX
cucremMax. VCTUHHBIE M KOJUIOMJHBIE PACTBOpPBI. MaccoBasi 10Jisl BEHIECTBA B
pactBope. Knaccudukanuss HeopraHudeckux coeauHeHuid. HomeHknatypa
HEOPraHWYECKUX BelecTB. [eHernyeckas CBsA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckast — peakuus. Knaccudukanuss XUMHUYECKHMX — peakiuid B
HEOPraHWYECKOW U OPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUS MAcChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTUMBbIC
peakiuu. XHUMUYECKOEe paBHOBecue. @aKkTOppl, BIMSAIOIIAE HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTponutryeckas aucconuanug. CuiabHble U ciialdble JeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIasl, HEUTPaJIbHAs, IETOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB M HX NPEBPALICHUN:
neMoHcTpanus Taomui «llepuoaumdeckas cucrema xuMuueckux sinementoB . U.
MenneneeBa», U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOAOpPOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIEHUE CPEIbl paCTBOPOB BELIECTB
C TIOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOpA, pEAKIMH HMOHHOTO OOMEHa),
MPOBECHUE MPAKTUYECKON paboThl «BiusiHue paznuyHbiX (JaKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKIIUN.

Pacuérnpie 3amaun.Pacu€rel 10 ypaBHEHHSIM XHMHUYECKHX PEAKIUHA, B TOM
YUCJIE TEPMOXMMHUYECKUE pPACYETHI, pPACYETBI C HCHOJIb30BAHUEM MOHSTHUS
«MaccoBas 107151 BEIECTBAY.

Heoprannueckass xumuss Hemerawuiel. Ilomoxenue HemMerajuioB B
[lepuognueckonn cucreme xumuueckux o3nemeHtoB JI. WM. Mennaeneea wu
O0COOEHHOCTH CTPOECHUSI aTOMOB. PU3NUYECKHE CBOMCTBA HEMETAIIIOB. AJUIOTPONUS
HEMETAJIJIOB (Ha IpUMepe KUCIopoaa, cephl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COCOUHEHUU  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTOT, BOAOPOAHBIX COSAUHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COSIUHEHHM.

Merannsl. Ilonoxenune meramioB B llepronnueckoil cucteMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
atoMoB MetauioB. OO0mme ¢guznyeckrne cBorcTBa MeTauioB. CIulaBel METAJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHU METAIIOB.



XUMHUYECKHE CBOWCTBA Ba)XKHEHUIIUX METAJJIOB (HATPUM, KaJIUM, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIUHK, XPOM, KeJIe30, Meb) U UX COCTUHCHUI.

OOmue crmocoObl moydeHuss MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE. DKCIIEPUMEHTAIBHBIE METOAbl M3YUYCHHS BEIIECTB M WX NPEBPALICHUN:
U3Yy4YEHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3l0OB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/7a4, HaONI0OJeHHEe M ONHCaHHE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C pacTBOpaMHU
KHCJIOT U HIeJI0Yel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLIIOB).

Pacuérapie 3amaum. Pacuérel Maccel BemiecTBa WiId 00BEMa Tra3oB I10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO M3 y4aCTBYIOIIUX
B PCaKIMH BEIISCTB, PacUEThl Macchl (00bEMa, KOIMUECTBA BEIECTBA) MPOTYKTOB
pPEAKIMHU, ECIU OJTHO U3 BEILIECTB UMEET MPUMECH.

Xumuss ®  Ku3Hb Pomp xumum B oOecneueHHMH JKOJOTHYECKOM,
SHEPreTUYECKOM M THUIEBOM OE30MacHOCTH, pa3BUTUM MeauluHbL. [loHSATHE O
Hay4YHBIX METO/IaX MMO3HAHHS BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIIJICHHOTO
MOJMYYEHUSI BaXXKHEWIIMX BEHIECTB. YEIOBEK B MHUPE BEMIECTB M MATEPHUATIOB:
BAKHEUIIINE CTPOUTENIBLHBIC MaTEpPUAJIbl, KOHCTPYKIIMOHHBIE MATEPUAIBI, KPACKH,
CTEKJIO, KEpAMHUKa, MAaTEPUAJIBI JJISI JIEKTPOHUKHU, HAHOMATEPHUAJIbl, OPTAHUYECKUE
Y MUHEpaJbHbIC YI00pEHUS.

XUMHSL ¥ 30pOBbE 4YEJIOBEKA: IMPABHWIIA HCIIOJIb30BAHUS JIEKAPCTBECHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOr0 HCIIONIb30BaHUS MPENapaToB OBITOBOM XMMHUU
B IIOBCEIHEBHOM KM3HU.

MexnpeaMeTHbI€ CBSI3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpU  HM3y4YeHHH OOmed u
HEOPraHM4eCKOM XuMHH B 11 Kacce OCymecTBIIIETCS 4epe3 MCIOJIb30BAHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUM, SBISIONIUXCS
CHUCTEMHBIMU I OTAEIBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAyYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalIu3, CHUHTE3, KIacCU(PUKALUUsA, MEePUOJUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.

®usnka: MaTepusi, IHEPTUsl, Macca, aToM, AJIEKTPOH, NIPOTOH, HEUTPOH, HOH,
W30TOIl, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD, BEIIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHHUE BEIECTBA, (PU3MUECKUE BEIUYUHBI U CAUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHusM, OJKocHCTeMma, Owuocdepa, Makpo- u
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.



['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MMOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
peCypchl.

TexHomorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrus, MPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUANIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, IMHUIIEBAS
IPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX MpPEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUasoB,
AJEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJibTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM W HpeaMeTHbIM). HaydHo-mMeroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B coOTBETCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJNbTAaTOB OCBOEHHUA MpeameTa «XUMHUS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEAEIICHHIO;

HaJIMYK€ MOTUBALUU K 00YUYEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEN U UCTOPUUECKUX TPAJAUIINNA 0a30BON HAYKU XHMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MNPUCYIIUMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJIH U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI MpeaAMeTra «XHUMHS» JOCTUraloTCs B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakKIaHCKOro OOIeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA IO3HABATEILHOM M MNPAKTUYECKON JI€SITETbHOCTH
0o0y4JarommMxcs 1Mo peaju3aiyy NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpaxIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COLMAIBHBIX HOpMax MW MpaBWIaX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

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

YBOXEHUSI K MPOIECCY TBOpUYECTBa B OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEIYIOUIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

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

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro U Oe3omacHoro o0pasza JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

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

NOHUMAHMSI 1EHHOCTH TPAaBWUJ HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
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 y4e€OHO-HCCIIE0BATEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUUYECKOMY HU3y4YEHHUIO NMPOodeccuil 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 HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KU3HU Ha 3eMJIE;

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

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUW, MPUHOCIIIMX BpEI OKPYXKAKOLIEH
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
PAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO 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 OKPYXKAIOIMIEM MUPE KaK O €IUHCTBE MPUPOJBI 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
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpbI, PEIICHUU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTHYECKH KOMMOPTHOM >KM3HM KaXKJIOro 4JIeHa
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
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JIelaTh 00OCHOBaHHBIC 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 TO3HAHUIO U UCCIIEA0BATENCKON e 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
JESTENHHOCTH.

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

MEXIUCIUILUTMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

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

OBaagenue YHHBEpPCATbHBIMHI yueOHbIMH NMO3HABATEJIbHBIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

OmnpeAeiaTh ILENH JeITEeILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTH C TOCTABJICHHBIMHU IEIISIMU;

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



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACNIbHBIX (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 MPOTHBOPEUYHUS B pPaccMaTpHUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XuUMuUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMUS BEIIECTB M XUMHYECKUX
peaKuunii;

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

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI ¥ BBIBOABI OTHOCUTEIHLHO TOCTOBEPHOCTH PE3yJIbTAaTOB UCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IOMCKY METOJIOB PEIIEHUs] NPaKTHUYECKHX 3a/1ad, NPUMEHEHUIO pa3InYHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WH(POPMALMIO PA3JIMYHBIX BUAOB U (HOpM
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 OMBIT WCIOIL30BAHMS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEICTBAa TIpH paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUAMM:

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

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHMA MyTEM COIJIACOBAHUSA TMO3UIUNA B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpeIaraéMblii  aJTOPUTM  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 CBOEH NIEATEIHLHOCTH Ha OCHOBE CaMOaHaJIHM3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKHMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CcKeleT, (yHKIMOHAIbHAS TpYIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTHUECKUNA P, TOMOJIOTH, YIJIE€BOAOPOMbI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKoH cOXpaHEHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COEAUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
U3rOTaBIIMBaTh MOJEIM MOJEKYJ OPraHMYECKHX BEUIECTB IS WJUIFOCTpPALUU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPHUHAJICKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTA, CT€APUHOBAs KUCIIOTA, TJIF0K034,
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 BemiectB A. M. byriepoBa ayis 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPraHMYECKHUX BEUIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AalETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, 11eJIJIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WUTIOCTPUPOBATH 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 MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHWYECKHE 3HAHWS JJIsI NPUHATHS PELICHHH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBIOJHEHUIO J1aOOPATOPHBIX
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 OEIKOB MPU HArPEBAaHUU, I[BETHBIE pEaKIMH 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 BIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

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



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAas cMmbici Tokazatens [I/IK, mosicHITh Ha mpuMepax CrocoObl
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 HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABIICHUH: O XHUMHYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W MPHUPOTHOU
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, 3JIEKTPOOTPUILIATEIbHOCTh, CTEIIEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakini, 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,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAaHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YEJIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA 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  yPaBHEHUH  XMMHYECKUX  PEaKLUH,
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 YMEHUU OIpPEAENATh BaJIEHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANIMYECKON PEIIETKM KOHKPETHOrO BeIlecTBa (aTOMHAs, MOJIEKYJIspHasi,
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 HEMETAJIJIbl, OKCH/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 YMEHHUI XapakTepu3OBaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKUX 3jemMeHToB JI. M. MeHnaeneeBa, UCHOIB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U MX COCIMHEHUU
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 CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCHU(UIMPOBATH XUMHYECKUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBISATh YPAaBHEHMsI peakUUil pa3inyuHbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUIEHHOIO MOJYYE€HUS CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUS «MAaccoBasi JOJIsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHUM ra3oB
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, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh U BBIMNOIHATh XUMHYCCKHUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE Pa3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIINH,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0e30MacHOCTH MPH O0paIlleHUH ¢ BEIIECTBAMU U Ja0OpaTOPHBIM 000PY/I0BAHHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOUIEH MPUPOAHON Cpenbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbSI: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumMeHnoBaHue pa3iejioB U TEM (mudposble)
Ne ni/m P Kontpoabnsie | IlpakTHnuyeckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmet oprannyeckon xumuu. Teopus
P P P but6mmoreka [IOK
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3 1
https://myschool.edu.ru/
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHBIC YTIIEBOIOPOALI — AJTKAHBI 2 bubmmorexa LIOK
' pelt 4 AOPO https://myschool.edu.ru/
29 HenpenenbHbie yrieBogOPOIbI: aTKEHbL, 5 1 bu6mmoreka [IOK
' alKagreHbl, aIKMHEI https://myschool.edu.ru/
but6mmoreka [JOK
2.3 ApomaThdecKkue yrieBoa0pO bl 2
P r AOPOA https://myschool.edu.ru/
54 [IpupoiHbIE HCTOUHUKH YTIIEBOIOPOAOB U 3 1 bu6nuorexa [IOK
' HX TepepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUust
but6mmoreka [IOK
3.1 Cruptel. eHon 3
P https://myschool.edu.ru/
3.9 Anbpaeruasl. KapOoHOBBIE KUCTOTHI. - 1 but6mmoreka [IOK
' Crnoxubie 5QUpEbI 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/

bu6mmoreka [IOK

33 YEICBOzEL 3 https://myschool.edu.ru/
Hroro mo pazneny 13
Paznen 4. A3oTconepikaniye opraHu4eckne coeIuHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 bubmorexa OK

https://myschool.edu.ru/

Hroro mo pazneny 3
Paspnen S. BoicokoOMOIEKY ISIpHBIE COCTUHEHNUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2 Egg?;;?iiﬁ;j& chu.ru /
Hroro o pazgeny 2
HazBanue moayJist
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

11 KVIACC

KoauuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHHe pa3aesioB H TEM nudpoBbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (uhp )
MPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
bub6mmoreka [JOK
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3 1
https://myschool.edu.ru/
aneMeHTOB [l. 1. Menneneera
12 Ctpoenue BeniectBa. MHOroo6pasue 4 bubnmnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bub6nunorexa LIOK
1.3 X 6 1 1
HMITIECKHE peaKiiitd https://myschool.edu.ru/
but6mmoreka [IOK
n e 13
TOTO TO pasieiy https://myschool.edu.ru/
Pa3nea 2. Heopranmueckasi xumust
b K
2.1 MerTamnsl 6 1 nosmotexa O
https://myschool.edu.ru/
2.2 Hemetamner 9 1 1 bubmmorexa [OK
https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX M OPTaHUUECKUX 5 bu6mmoreka [IOK
' BEIIICCTB https://myschool.edu.ru/
but6mmoreka [IOK
n 17
TOTO TO pasiery https://myschool.edu.ru/
Pa3nea 3. XumMusd o :KU3HL
3.1 XUMHSA U KU3HD 4 1 Bubmorexa [IOK

https://myschool.edu.ru/
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Hroro no pazgeny

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KoHTpoabHbBIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsI

Jara
HU3y4YeHus

JIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

IIpenmeT OpraHu4ecKoi XuMuH, eé
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B
NOJIy4EHUHU HOBBIX BEILECTB U
MarepuayoB. JleMoHCTpanus:
O3HaKOMJICHHE C oOpa3IamMu
OpraHMYECKHX BEIIECTB U MaTepHUaIaMu
Ha X OCHOBE.

but6mmoreka [IOK
https://myschool.edu.ru/

Teopust cTpoeHUs OPraHUYECKUX
coequHeHuit A. M. Bytneposa, eé
OCHOBHBIE MOJI0OkKeHUsA. CTPYKTYypHbBIE
(bOopMyITbI OPraHUYECKUX BEIIECTB.
I'omounorus, nzomepus. Xumudeckas
CBSI3b B OPTaHUYECKHX COCTMHEHUSIX —
OJMHAPHBIE U KPATHBIEC CBA3U.
JlaGopaTOpHBIii OMBIT:: MOJIETUPOBAHNE
MOJIEKYJI OPTraHUYECKUX BELIECTB.

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

CraproBasi KOHTpoJIbHasi padora.
[Ipencraienue o Ki1accuPpUKaUU
opraHuyeckux BemecTB. Homenknarypa
(cucremaTuyeckasi) U TpPUBHAIbHbBIC
Ha3BaHUs OPraHUYECKUX BelecTB. XI:
HaOII0/IEHUE U ONTUCaHKe

but6mmoreka [IOK
https://myschool.edu.ru/
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JIEMOHCTPAI[IOHHBIX OIBITOB 110
NPEBPAICHUIO OPTaHMYECKUX BEIIECTB
IIPU HarpeBaHUH (IUIaBJIECHUE,
00yrJIMBaHUE U TOPEHUE).

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUN PAJT

bu6mmorexa LIOK
https://myschool.edu.ru/

Mertan u 3TaH — npocTenime
MPE/ICTABUTENH aJTKaHOB: (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA (peaKiuu
3aMEIlEHUs] U TOPEHUs ), HAXO0XK/ICHHE B
IIPUPOJE, MOJYyUYECHHUE U TIPUMEHEHNE.

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

AJIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKHUH PS.

but6mmoreka [IOK
https://myschool.edu.ru/

OTHJIEH U IPONUIEH — MPOCTENIINE
MPE/ICTaBUTENH aJIKEHOB: (PU3NUECKUE U
XUMHYECKHE CBOMCTBA (peakuuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS,
rUApaTalu, OKUCICHHS U
HOJMMEPHU3ALMN), TOJTy4YeHUE U
IIPUMEHEHUE.

bubmunorexa IHOK
https://myschool.edu.ru/

[IpakTueckas padora Ne 1. «IloayueHue
ATWJIEHA U U3yYEHHE €0 CBOMCTBY

but6mmoreka [IOK
https://myschool.edu.ru/

Ankaguensl. byranuen-1,3 u
MeTHmII0yTaaueH-1,3: ctpoeHue,
Ba)KHEHIIIMEe XUMUYECKIE CBOMCTBA
(peakuus nmonumepuszaiun). [lomyuenue
CHHTETHYECKOTO KayuyyKa U PE3UHBI.
JleMoHCTpaIus: . 03HAKOMJICHHUE C
o0pa3lamMu MIacTMacc, KayquykoB U

bubmmnorexa IHOK
https://myschool.edu.ru/
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PE3UHBI.

10

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUN PSI.
AneTniieH — npocTermmi
IIPEJICTaBUTEND aJIKHHOB. COCTaB,
CTpOEHHUE, (PU3NUECKUE U XUMUUECKHE
CBOICTBa (peakuyu rupUpOBaHMUS,
raJlor€HUpPOBAHMS, THIpaTallUH,
rOpeHusl), OJIyYEHUE U IPUMEHEHHUE.

bu6mmorexa LIOK
https://myschool.edu.ru/

11

Breruucnenus mo ypaBHEHHUIO
XMMHYECKOW peaKkuu

bubmmnorexa IHOK
https://myschool.edu.ru/

12

Apensl: 6eH301 1 ToIyos. bensor:
COCTaB, CTpOeHHe, (U3NUECKUEe U
XMMHUYECKUE CBOUCTBA (peaKiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ),
MOJYyYECHHE U TPUMEHEHUE. TOKCUYHOCTh
apeHOB.

bu6mmorexa [IOK
https://myschool.edu.ru/

13

['eHeTHueckas CBs3b YII€BOJOPOJIOB,
NPUHAAISXKAIINX K pa3IMYHBIM KJIaccaM.
JleMoHCTpanus:: MOIEeINpOBaHNE
MOJIEKYJ YTI€BOJOPOJOB U
raJoreHONpPOU3BOAHBIX

but6mmoreka [IOK
https://myschool.edu.ru/

14

. IlpupoaHbIii ra3 ¥ NonyTHeIE HEQTIHbIE
ra3pl. KaMeHHBIH yrosb ¥ IpOLYKTHI €T0
nepepaboTku. JleMoHCTpanys:
KOJUIEKLUS «YTOJIbY.

bub6nunorexa LIOK
https://myschool.edu.ru/

15

Hed1s u e€ mpoucxoxmenue. CriocoOsI
nepepaboTKu HeQTH: TIepEeTOHKa, KPEKUHT
(TepMHUYECKHA, KATATUTUICCKHUH ), TTUPOIIN3.

but6mmoreka [IOK
https://myschool.edu.ru/
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IIpoaykTe! mepepaboTKu HEPTH, UX
MIPUMEHEHNE B TPOMBIIUIEHHOCTH U B OBITY.
Hemoncrpanust: koyuiekuus «HedToy.

16

HOJIer)IOBaH KOHTpOJIbHasA paﬁoTa.

bubmunorexa IHOK
https://myschool.edu.ru/

17

18

I[NpenenbHbIe OHOATOMHBIC CITUPTHI:
METaHOJI M 3TAHOJI. CTPOCHHE,
bu3HYECKHrEe ¥ XMMUYECKHE CBOMCTBA
(peakmuu ¢ akTHBHBIMHU METAJUIAMH,
rajJoreHoBOI0OPOaMHU, TOPEHHE),
npuMeHeHue. BogopoaHast CBsI3b. CBA3M
MEX]y MOJICKYJIaMH CITUPTOB. JleiicTBre
METaHoJIa U ATAHOJIA HA OPTaHH3M
yesoBeka. JJabopaTopHBIi OIBIT: TOPEHUE
CIIMPTOB, KAYECTBEHHBIC PEAKIINN
OJIHOATOMHBIX CIIMPTOB (OKHMCJICHHE
stanona okcugom meau(ll)).

MHOroaTOMHBIE CIIUPTHI: ATUIIECHTIIUKOJIb
u riuuepud. CtpoeHue, Gpuznveckue u
XHUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHIE
CO ILIEJIOYHBIMU METaJlIaMH,
KAaueCTBEHHAas peaKuus Ha
MHOT0aTOMHBbIE cliupThl). JleiicTBue Ha
opraHusM uesnoBeka. [[pumenenue
[JIUIEPUHA U STUIICHTJIUKOJIS.
JlaGopaTopHBIH OMBIT: B3aUMOJICHCTBHE
riurepuna ¢ ruapokcuaom meau(1l).

but6mmoreka [IOK
https://myschool.edu.ru/

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

19

DeHOII: CTPOCHUE MOJIEKYJIBL,
¢du3nueckue 1 XUMHYECKUE CBOMCTBA,

but6mmoreka [IOK
https://myschool.edu.ru/
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npuMeHeHne. ToKkCHIHOCTh (heHoma.
[Tpumenenue ¢enona.

Anpreruasl: GopManbaeTua u
aueranpaerua. Auerod. CTpoeHue,
buznyeckrue 1 XuMUYECKUE CBOMCTBA
(peakuuu OKUCIIEHUS U BOCCTAHOBJICHUS,

butmmoreka [IOK
20 KaueCTBEHHbBIE PEAKIMH), IOJyUYEHHUE U
. https://myschool.edu.ru/
npuMeHeHue. JIabopaTOpHBINA OTIBIT:
OKHUCJICHHE aMMHUAYHBIM PacTBOPOM
okcupa cepedpa(l) u ruapokcuIoM
menu(1l),
OnHOOCHOBHBIE NPEAEIIbHBIE
KapOOHOBBIC KUCIIOTHI: MyPaBbHHAS U
YKCYCHAsl KUCJIOTHI: CTPOEHHUE,
. bubmuoreka [IOK
21 bU3HYEeCKre U XMMHUYECKHIE CBONCTBA
. https://myschool.edu.ru/
(cBoiicTBa, oOITHE AJIs KJIacca KUCIOT,
peaknus dTepuduKaIim), NIoTyICHHE U
MIPUMEHEHUE.

29 [TpaxkTuueckas paborta Ne 2. «CBoiicTBa bubnuorexa [IOK
pacTBOpa YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
CreapuHOBas U OJIEMHOBAS KUCJIOTHI, KaK

bubnunorexa LIOK
23 NPEJCTaBUTENN BBICHINX KapOOHOBBIX
https://myschool.edu.ru/
KHUCIIOT

24 Mpbl1a KaK COJIM BBICIITUX KapOOHOBBIX bubnmnoreka [JOK
KHCJIOT, UX MOJOIIee JIeHCTBIE https://myschool.edu.ru/
CrnosxxHbie 3(hUphl KaK MPOU3BOIHEIC

bu6nunorexa LIOK
25 KapOOHOBBIX KUCIOT. ['uaponu3
https://myschool.edu.ru/
CIIOXHBIX 3()UPOB
26 Kupsr: runponus, mpuMeHeHHE, bubnuorexa [JOK
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ounoJjioruyeckas POJIb JXKUPOB

https://myschool.edu.ru/

YTneBosl: COCTaB, KilacCH(pHUKAIUs
YTJIEBOJOB (MOHO-, TU- U
nonucaxapuzsl). [moko3a — mpocTeimmii
MOHOCaxapuJ: 0COOCHHOCTH CTPOCHUS
MOJIEKYJbI, PU3NYECKUEe U XUMHUUECKHE
CBOICTBa (B3aMMOJEHCTBHE C

27 runapokcuaom meau(Il), okucnenne bubmorexa IIOK
P ’ https://myschool.edu.ru/
aMMMAYHBIM PAaCTBOPOM OKCHA
cepedpa(l), BocctaHoBICHUE, OpOKEHUE
[JII0KO3bI), HAX0XKJIEHUE B TIPUPO/IE,
pUMEHEHHEe, OMO0JI0TUYeCcKast poJib.
®dorocunre3. OpykTo3a Kak u3oMep
TJTFOKO3BI.
Kpaxman u nemntoio3a kak IpupoHbIe
nosimMepsl. CTpoeHue Kpaxmana u
LEJUTI0103bl. DU3NYECKUE U XUMHUECKHE
N bu6mmorexa LIOK
28 CBOICTBa Kpaxmaia (TUIpOIn3,
https://myschool.edu.ru/
KaueCTBEHHAS PEaKIUs C HOJIOM).
JlaGopaTopHBIi OMBIT: | B3aUMOJICHCTBHE
Kpaxmajia ¢ HO/I0M.
IIpome:kyTouHasi aTTecTalus.

29 KonrponbHas pabota no pasaeny bubmuoreka [IOK
«Kucnopoaconepxaiire opraHuuecKue https://myschool.edu.ru/
COEMHEHUS

bubmmnorexa IHOK
30 AMUWHBI: METUJIAMUH U aHUJIHH

https://myschool.edu.ru/
31 AMMHOKHCIIOTHI KaK aM(OTEpHbIE bubmuoteka [IOK

OpTraHN4Y€CKUEC COCAUHEHUA, UX

https://myschool.edu.ru/
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OHOJIOrHYECKOE 3HAUECHUE. HCHTI/II[I)I

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS] .
IlepBuyHas, BropuyHas U TPETUYHAS
CTPYKTypa 0enKkoB. XUMHUECKHE CBOWCTBA
0eNKoB: TUAPOIIN3, JeHATYpaIys,
KaueCTBEHHBIE PEaKI[UH Ha OeNKH.
JlaGopaTopHsIii ONBIT: ACHATYpALIUA
O€JIKOB MY HarpEeBaHHH, [[BETHBIC
peakiuu OeIKoB.

but6mmoreka [JOK
https://myschool.edu.ru/

33

['omoBast KOHTpOJIBHAS paboTa.

but6mmoreka [IOK
https://myschool.edu.ru/

34

OCHOBHBIE TTOHSITHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI.
OcCHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
IInacTmaccel, Kaydyku, BOJIOKHA.
JleMoHCTpanus: 03HaKOMJIEHUE C
o0pa3iamMu IpUpOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

butmmoreka [IOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

34
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne aTa udposbie
w/n Tema ypoka Beero Kourpoabnbie | IlpakTHueckue ilsyqennﬂ :)lﬁ];l;l;OBaTenbﬂble
padoTbI padoThbI pecypes:

Xumuyeckui aueMeHT. Atom. Sapo atoma,

W30TOITBL. DJIEKTPOHHAS 000JI0YKa.

DHepreTuYecKue ypoBHHU, TOAYPOBHHU.

ATtoMHBIe opOUTaNy, s-, P-, d- AIEMEHTHL. 1 bu6muoteka [IOK

Oco0EHHOCTH pacIpeaesICHHsI JIEKTPOHOB https://myschool.edu.ru/

0 OPOUTAIISIM B aTOMaX 3JIECMEHTOB

MEPBBIX YETHIPEX MEPUOOB. IICKTPOHHAS

KOH(UTYpaIysi aTOMOB.

Ilepuonuueckuit 3akoH u [leprnonnueckas

cucTeMa XuMHJeckux siaeMmeHnToB /1. WM.

MeHneneeBa, ux CBsi3b C COBPEMEHHOM

TEOPHUEHN CTPOCHUS aTOMOB. 1 brbamorexa HOK
https://myschool.edu.ru/

JlemoHcTpanust: Tabnuia

«Ilepuoamyeckas cucremMa XMMUYECKUX

anemeHnToB JI. 1. Menaeneenay.

3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB

XHMUYCCKHX DJIEMCHTOB U MX COCAUHCHUM

110 FpyNIaM U epuojam. 3HaueHHue 1 1 bubmuoreka [IOK

MEPUOANYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/

xumudeckux anmemenToB [.M. MeneneeBa

B Pa3BUTHH HAYKU

Bxonnast KOHTpOJILHast padoTa. 1 bu6muoreka [IOK

Crpoenue BelecTsa. XUMHUECKas CBS3b. https://myschool.edu.ru/
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Bupl xumuueckoi cBsizu (KOBaJeHTHAs
HETOJISIPHAS ¥ TIOJISIpHAsi, HOHHAS,
MeTauindeckas). Mexanu3mbl
00pa3oBaHuUsl KOBAJIEHTHON XUMHUYECKOU
CBs13M (OOMEHHBIN U JOHOPHO-
akmenTopHbIi). BogopoaHas cBs3b

BasieHTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
CreneHb OKUcIIeHUs. VIOHEBI: KATHOHBI U
aHMOHBIL. BelecTBa MOJIEKYJIIPHOTO U
HEMOJICKYJIAPHOTO CTPOCHUS. 3aKOH
IIOCTOSTHCTBA COCTaBa BellecTBa. THITBI
KPUCTAJUTMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOICTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKHU.
JleMOHCTpanus: U3y4yeHue Moaeen
KPUCTAJUIMYECKUX PELIETOK.

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

IlonsaTue o AUCIICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHEIS pacTBOpPHI.
MaccoBas 1015 BellleCcTBa B pacTBOpC

bubmunorexa IHOK
https://myschool.edu.ru/

Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHUYECKUX COCTUHCHUH.
['eneTnueckas CBsi3b HEOPraHUYECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB.
JlaGopaTOpHBIii ONBIT. ONpesesieHue
Cpelbl PACTBOPOB BEIIECTB C IOMOLIBIO
YHHUBEPCAILHOTO HHINKATOpA.

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

Xumudeckas peakius. Knaccupukanus
XUMUYECKHUX PEaKlUii B HEOPTaHUUECKOHN U
OPraHUYeCKOM XUMHUU. 3aKOH COXPaHEHUS

bu6nunorexa LIOK
https://myschool.edu.ru/
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MacChl BEIIECTB; 3aKOH COXPaHEHHS U
MMPEBpAICHUA DHCPIUH IMTPHU XUMHYCCKUX
peaknusax. JJabopaTOpHBI OMBIT:
pasiioxKeHue epoKkcHua BOJOpoa B
NPUCYTCTBUM KaTaIU3aTopa.

CKOpOCTh peakuuy, e 3aBUCUMOCTh OT
pasnuuHbIX (hakTopoB. OOpaTtuMbie
peakimu. XUMHUYEeCKOe paBHOBECHE.

but6mmoreka [JOK

9
@DaKTOpBbl, BIUAIOLIME HA COCTOSTHUE https://myschool.edu.ru/
XuMuyeckoro pasHosecus. [Ipunnumn Jle
[Tarenbe.
[paktuyeckas pabora Ne 1. «Bnusiaue
bubnunorexa LIOK
10 pa3nUYHbIX (PAKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMUYECKOU peaKinum»
DIIEKTPOIUTHYECKAS JUCCOLUALIMS.
CunpHBIC U CJTa0bIe AMeKTposUThL. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas,
HeWTpasibHas, nienoyHas. [lonstue o
bubmuoreka [IOK
11 BOZIOpOHOM Toka3arene (PH) pactBopa.
https://myschool.edu.ru/
Peakiiun nonHoro oomeHna. ['maponms
OpPTraHWYECKHUX U HEOPTaHUIECKUX
BemiecTB. JIJabopaTOpHEIi OMBIT: peakiuu
MOHHOTO OOMeEHa.
OKHCIUTENTbHO-BOCCTAHOBUTEJIbHBIE
but6mmoreka [IOK
12 peakmuu. [Tonstre 06 smekTponm3e
. https://myschool.edu.ru/
pacIiaBOB U PaCTBOPOB COJIECH
13 ITosyronoBast KOHTpPOJIbHAsI padoTa 110 bubmuoteka [IOK
pazaeny «TeopeTnueckrie OCHOBBI XUMHUU» https://myschool.edu.ru/
14 Mertannsl. IlonoskeHre MeTaaIoOB B but6mmoreka [IOK
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[leproauyeckoil cucTeMe XUMUYECKUX
snemenToB JI. 1. Menaeneena.
OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX
000J104eK aTOMOB MeTaLIoB. O0IHIe
¢dbuznyecKre CBOMCTBA METAILIIOB.

https://myschool.edu.ru/

CruiaBbl METAIIIOB. DJIEKTPOXUMUYECKUI
PAI HaIIPSKEHUH METaJUIOB.

bubnuoreka [IOK

15
JleMOoHCTpanusi: U3y4yeHne KOJUICKIUN https://myschool.edu.ru/
«MeTanisl U CILJIaBbI».

XUMHUYECKUE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, KU, KaIbIUH,

16 MarHuii, aJlOMUHUI) U UX COEIUHEHUH. bu6nuorexa [IOK
JlabopaTopHBIil OMBIT: B3aUMOICHCTBUE https://myschool.edu.ru/
TUAPOKCHU/IA aIFOMUHUS C paCTBOpaMu
KHUCJIOT U LIEJIOUEH.

XUMHUYECKUE CBOMCTBA XpOMa, [IUHKA,

17 JKeJie3a, MEJIM U UX COCIMHEHU N bubmuoreka [JOK
JlabopaTopHBIi ONBIT: KadyeCTBEHHBIE https://myschool.edu.ru/
peakiuu Ha KaTHOHBI METaJIIOB.

18 OO6mme criocoObl MOTYYSHUST METAJUIOB. bubnmnoreka [JOK
[IpumeHneHne MeTanoB B ObITY U TEXHUKE. https://myschool.edu.ru/
[Tpaktuueckas padora Ne 2. "Perenue

but6mmoreka [JOK
19 AKCIIEPUMEHTANIBHBIX 3a]1a4 MO TeMe
" https://myschool.edu.ru/
«MeTamibb»
Hewmeranmbl, ux momgoxxeHue B
[Tepuoanueckoii cucreMe XUMHUECKUX
bu6nunorexa LIOK
20 snemenTtoB JI. 1. Menpaeneesa u

0COOCHHOCTH CTPOSHHSI AaTOMOB.
JleMoHCTparus: n3yueHrne oopas3on

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/

HEMCTAJJIOB.

dusznyeckue cCBOICTBA HEMETAJLIOB.

bubmunorexa IHIOK

21 AmoTponusi HEeMEeTauioB (Ha IpUMepe
P ( PHMEP https://myschool.edu.ru/
KHUCTI0poJia, cephl, hocdopa u yriepoaa)
29 XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U bubmuorexa [IOK
AX COeINHEHNH https://myschool.edu.ru/
23 XuMuYecKue CBOMCTBa a3ota, pochopa u bu6mmoteka [IOK
UX COEIUHECHUIN https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIiepoia, KpEMHHUS bubnuorexa [IOK
U UX COCIUHEHUN https://myschool.edu.ru/
o5 [IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U bu6nuorexa LIOK
UX COCIMHEHUU https://myschool.edu.ru/
O060011eH1e U CUCTeMAaTU3alus 3HAHUN IO
teme «Hemeramnei». Pacu€Tel Macchbl
BEIIECTBA UM 00BbEMA ra30B 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
26 Wi 00BEMY OTHOTO U3 YUYACTBYIOLIMX B bubmuorexa [IOK
y yq yro https://myschool.edu.ru/
peakluu BEIIECTB, PACUETHl MACCHI
(06BEMa, KoTMYEeCTBA BEIIECTBA)
MPOJIYKTOB PEaKIUU, €CIU OJIHO U3
BEILIECTB UMEET MPUMECH.
[TpakTrnueckas padota Ne 3. «Pemenue
but6mmoreka [IOK
27 AKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe
" " https://myschool.edu.ru/
Hemetamnbi"»
28 IIpome:kyTouHast aTTecTanus. bu6bnuorexa [IOK
KounTposabHnas padora. https://myschool.edu.ru/
29 Heoprannueckue u opraHnuecKue bubnmnoreka [JOK

KHCJIOTHI. HeOpFaHI/I‘IeCKI/Ie n

https://myschool.edu.ru/
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OpraHN4Y€CKHUE OCHOBAHUA

AmdoTepHbIe HEOPTaHUYECKHE U

30 OPraHuYeCKUE COeAMHEHHUs. | eHeTnUeckas 1 bu6muoreka [IOK
CBSI3b HEOPIaHUYECKUX U OPraHUYECKUX https://myschool.edu.ru/
BEIICCTB
Posnb xumuu B o0ecrieyeHUH

31 AKOJIOTMYECKOM, SJHEPreTUIECKON U 1 bubnnoreka [JOK
MUIIEBON O€30MMACHOCTH, Pa3BUTUHU https://myschool.edu.ru/
MEIUITITHBI
[TpencraBneHust 06 0OMMX HAYYHBIX

32 MPUHLIMIIAX POMBIIIIEHHOTO MOIY4YEeHUS 1 bubamorexa [IOK

N https://myschool.edu.ru/
BaYKHEHILINX BEILECTB.
YenoBek B MUpPE BELIECTB U MaTEPHAIIOB:
Ba)KHEHIIINE CTPOUTENbHBIE MATEPHUAIIBL,

33 KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, 1 bubmmorexa LIOK
CTEKJI0, KEpaMHKa, MaTEPUAJIBI JJIsI https://myschool.edu.ru/
AIIEKTPOHUKH, HAHOMATEpUabl,

OpraHUYecKHe U MUHEpaIbHbBIE YIOOPESHHUS.
XuMHUS U 3J0pOBBE UeJIOBEKa: MIpaBuiIa
MCIIOJIb30BaHUS JIEKaPCTBEHHbIX
34 npenaparos, MpaBuiia 6€30MacHOr0 1 bubmmorexa LIOK
https://myschool.edu.ru/
UCIIOJIb30BaHUs penapaToB OBITOBOM
XUMHH B IOBCEIHEBHON KHU3HU.
OBILIEE KOJIMYECTBO YACOB I10 34

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

* Xumus, 10 knace/ ['abpuensa O.C., O011ecTBO C OrpaHUYeHHON
0oTBETCTBEHHOCTHIO «/[PODAY»; AkiimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocseuieHue»

* Xumus, 11 knacc/ T'abpuensia O.C., OO011ecTBO ¢ OrpaHUYEHHOM
0TBETCTBEHHOCTHIO «/JPODA»; AkumonepHoe oduiectBo «M3aaTenbeTBoO
«IIpocBemnieHue»

ITeproanyeckas cucteMa xuMuaeckux anemeHToB JI.M.MenneneeBa, Tabiuia

pacTBOPHUMOCTU, BHCKTpOXI/IMI/I‘-IeCKI/Iﬁ pAa HAIIPSAZKCHUA MCTAJIJIOB

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/bubarorexa [IOK https://myschool.edu.ru/
https://resh.edu.ru/

https://www.yaklass.ru/
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