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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero oOpa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDemepallbHOM  rocyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus ya4eOHOTo
npeamera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MMOJOKEHUN
«Crparerun pas3sutus Bocnutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oOuiel crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHS O0Y4YaIOIIMXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS. HEOThEMJIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOTro o00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJIoBeKa, a TAK)Ke IKOJOTHYeCKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TpUpOJHON cpene. Peanusyercs xumuueckoe oOpazoBaHHe OOydaroIIMXCsS Ha
YpOBHE CcpeHero o01ero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yu€ToM crenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHUU TPHUPOABI U B
MaTepHAIbHOMN >KM3HU OOIIECTBA, a TaKkKe C YYETOM OOIIMX IeJeil ¥ MPUHITUIIOB,
XapaKTepU3yIOINX COBPEMEHHOE COCTOSHME CHCTEMBI CpPEIHEro  OOIIero
obpazoBanus B Poccutickoit denepanum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU KYIBTYpHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEeJCTaBIeHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAKOLIET0 MHpPa, OCO3HAHUS B3aHMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTala
HEOTHEMJIEMOI 4aCThI0O MUPOBOW KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyAa WU KHU3HU Kaxa0oro ujeHa oOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pElIeHHe
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I00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOIMMHM LEIIMH WU MOPUHIUIAMU CPEAHEro oOIIero
oOpazoBaHnus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJii  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUCHTHPOB, YCIECIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HEOpraHuyeckas XUMHUs», OCHOBHBIM
KOMIIOHEHTOM COJICPKaHUSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0A30BOM HAyKHU: CHCTEMa
3HAHUHW M0 HEOPTaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opranuyeckoil xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuueckass XuMmus» copMUpOBaHa B TporpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuaia U o00YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  HAa  ONpPEACIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKONM XUMUHM BEIIECTBA
paccMaTpUBarOTCsl Ha YPOBHE KIACCHMYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBIIEHUH O CTPOEHUH BelnecTB. CBeZeHUs 00 U3y4aeMbIX B Kypce BEIIeCTBaX
JAI0TCS B Pa3BUTHH — OT YTJIEBOJAOPOJOB /IO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenuHeHud. B Kypce  OpraHM4ecKOM  XMMHUHU  TIOJIYy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KIIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOpETUYECKUA Marepuall U (AaKTOJOTHMUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJOJIOTMYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE W3MEHEHHe (YHKIMA STOTO 3aKOHa — OT
00001aro1Ie 10 O0BSCHSIONMICH U TPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, MX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XMMHUECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TonoaHsAeTcs B Kypcax 10 u 11 knaccoB anemenramu
COJIepKaHMs, UMEIOUIUMU KYJIbTYPOJIOTHYECKUI W TMPUKIAAHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUM C JAPYTMMHU HayKamu,
PacKpbIBAIOT €€ poJib B MO3HABATEIbHON U MPAKTUYECKON AESTEIbHOCTH YEIOBEKA,
CrOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUH
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Y MIPAKTUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKU OCMBICITUBATh UHPOPMAIUIO U IPUMEHSTH €€ JIJIsl TOTIOJHEHUS 3HAHUH,
pELICHUS] MHTEIUIEKTYaJIbHbIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKHUX 3a7a4. B
LIEJIOM COJEpKaHhe y4eOHOro mpeameTra «XUMHUs» JTaHHOTO YPOBHS H3yUYCHHS
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y O0YUAIOIIUXCSI MUPOBO33PEHUYECKOU OCHOBBI
Ui TIoHUMaHus QuiocoPpckux wuaed, TakKUX KaK: MaTepHAbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPraHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOECHUEM, ITO3HABAEMOCTb IPUPOAHBIX SABICHUNA YTEM IKCIEPUMEHTA
U pEIICHUs TMPOTUBOPEUUM MEXIy HOBBIMH (aKTaMU U TEOPETUUYECKUMU
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH 3KOJIOTHYECKUX TTPoOseM, a
TaK)Ke MpoOJieM COEpPEeKEHUsI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUAOB.

B mnnaHe pemeHus 3agad BOCHWTAHMS, PAa3BUTUS U COLMAIM3AIUU
o0ydJaromuxcs MTPUHATHIE MNPOrpPaMMON MO XUMHHU TMOJXOAbl K OINPEeIeTIeHUIO
COJICpKaHMsl M TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOopMUpPOBAHHE
YHUBEPCAJbHBIX YUeOHBIX ICUCTBUN, UMEIOIINUX 0a30BOE 3HAYCHUE JJIsI Pa3TUIHBIX
BUJIOB JICATEILHOCTU: peIIeHUus TMpobJsieM, TOWCKa, aHaiu3a W 00paboTKu
uHOpMalMKM, HEOOXOIUMBIX JJII TPUOOPETCHUS OIbITa MPAKTHUYECKON W
HCCIICIOBATEIBLCKON JIESTEIbHOCTH, 3aHUMAIONIE BaXKHOE MECTO B TMO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEro oOIIero oopa3zoBaHus, MPU ONpPEACIICHUN
COJIEpKATEIIbHOM XapaKTEPUCTUKU LEJIed W3Y4YeHHs] MpeIMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJAMYECKOM TOYKH 3PEHHUS TaKOM MOAXOJ K ONPEACICHUIO LEJIEH H3YYCHUS
IpeMETA SIBJISETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIABHBIMU LEISMH H3Y4YEHHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIAIOTCS:

e popMHpOBaHWE  CHCTEMBI XMMHYCCKMX 3HAHMK KaK  BaKHeEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHATHS, (DyHIaMEHTATbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
Pa3BUTUS U CTAHOBJICHUS;

e hopmMupoBaHHe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINNA, HEOOXOAUMBIX JIsl TPUOOPETCHUS YMEHUH
OPUEHTHUPOBATHCS B MHUPE BEUIECTB M XMMHUYECKUX SBJICHUU, UMEIOLIUX
MECTO B IPUPOJIE, B MPAKTUYECKON U MOBCETHEBHOW KU3HH;
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e Pa3BUTHE YMEHUN U CIOCOOOB JAESITENILHOCTHU, CBA3AHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOIO 3KCIEPUMEHTAa, COOJIOJEHUEM IpPaBUI
0e30MacHOro o0panieHus ¢ BEIIECTBAMH.

Hapsny ¢ atuMm, conepkaTenbHas XapaKTEpPUCTHKA LIEJIEH U 3a/1ad U3YUYEHUs
MpeMETA B IPOrpamMMe MO XMMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IPHOPUTETAMHU B CUCTEME cpeAHero ooiiero oOpa3zoBaHusa. CeroaHs B
MPEenoJjaBaHuH XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE PAKTUIECKOM
KOMIIOHEHTE cojepkaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBITYCKHUKA 00I1€00pa30BaTeIbHOW OpraHu3aliy, BIAJICIOIIEr0 HE HAa0OpOM
3HaHMM, a (PYHKIMOHAJIBLHOM TPaMOTHOCTHIO, TO €CTh CHOCOOAMU M YMEHHUSMH
AKTUBHOI'O MOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEaIbHON KU3HM JIJIsl peIleHUs
NPAKTUYECKUX 3aa4.

B cBsI3U ¢ 3TUM IpU U3y4eHUHU NpeMeTa « XUMUS JOMUHUPYIOIIEe 3HAaUCHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajanTamnus o0y4yarouMxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPUHITHIO IPAMOTHBIX
pElICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX
NpUMEHEHUEM;

dopMupoBaHue 'y OOydYarOImIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), WMEIINX YHUBEPCAIBHOE 3HAYCHHE JUI DPA3NIMYHBIX BUIOB
JEsITeIbHOCTU: pelIeHus mpobiieM, MOUCKa, aHanu3a U o0paboTku MHpopManuy,
HEOOXOAMMBIX JIJISl IPUOOPETEHUS OMbITA JAEATEILHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B IIO3HAHUM XUMHH, a TAKXKE I OLEHKH C IO3MIHMA HKOJIOrMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BELIECTB U XUMUUECKHX ITPOLIECCOB HA OpPraHU3M
4eJI0BEKa U PUPOJHYIO CPENY;

pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIIbHO TPHOOPETATh HOBBIC
3HaHUS 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUH Ui MOUCKAa U aHalu3a y4eOHOU U
Hay4YHO-IOMYJISIPHOM MH(OpPMALIMKU XUMHUYECKOTO COJIEPIKaHNUs;

(dopMupoBaHUE U pa3BUTHE Y OOYUAIOIINXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIHMMBI, B YaCTHOCTH, NpPU IUIAHUPOBAHWU U NPOBEIECHUU XHMHYECKOIO
9KCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydaomuxcs YOeXKIEHHOCTH B T'yMaHHCTHYECKOM
HaIIpaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHWH TIJOOATBHBIX NpoOsieM
PaLMOHAIBHOTO MPUPOIONOIb30BAHUS, OMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXPAHEHHUS] NPUPOJHOIO PABHOBECHUS, OCO3HAHMS HEOOXOAUMOCTH OEpeKHOro
OTHOLIEHHUS] K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TAKXKE NPUOOPETEHHs OIbITA
WCIIOJIb30BaHUS TOJIYYEHHBIX 3HAHUW MU NPUHATHAS TPAMOTHBIX pPEIICHUN B
CUTYallUsX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSAMH.
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B yueOHOM mnaHe cpenHero o0mero oOpa3oBaHUs MNpPeAMET «XUMUS»
6a30BOr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHOW obmactu «EcTecTBeHHO-HAYYHBIE
PEIMETBI».

OO611ee yncno 4acoB, OTBEAEHHBIX JUIsl U3YYEHHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero obiiero oopasoBaHusi, coctariseT 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Hepeno), B 11 kimacce — 34 gaca (1 yac B Hezeno).
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COAEPKXAHHUE OBYYEHUSA. 10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYECKOl XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJY4YEHUN HOBBIX BEIIECTB U MaTepUAIOB. Teopusi CTPOCHUS OpPraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpPraHMYeCcKUX BellecTB. ['omosorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHNYEeCKUX COCAUHECHUSX — OJJMHAPHBIC U KPATHBIEC CBA3U.

[IpencraBienue o kiaccupukaluu opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYEeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

DKCIEPUMEHTAIbHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHMUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHU4YEeCKUX BEIIECTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPAIMOHHBIX OIBITOB MO TMPEBPAIICHUI0 OPraHUYECKHUX BEUIECTB IMPHU
HarpeBaHuu (TJIaBJIeHUE, O0YTIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHbBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psig. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPHUPOJE, MOJIyYeHUE W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH W MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTENN aJKeHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu  TUIPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApPATALUU, OKHUCIECHUA W
NOJIMMEPU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOWMCTBA (peakuusi nmojuMepuzauuu). [lomydeHue CUHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN psill. ALETUIICH
— TMPOCTEUIINKA TPEICTABUTEIh AJIKHHOB: COCTaB, CTPOCHHE, (DU3UYECKUE W
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOT€HUPOBAHUS, TUApATAIUH,
TOPEHHUS] ), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benson: coctaB, cTpoeHne, (pu3MYecCKMe M XUMUUYECKHE CBOWCTBA
(peakuuy TaJoreHupOBaHUS U HUTPOBAHUSA), MOJYy4YEHHE U MPUMEHEHUE. 10.1yoa:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHUue U npumereHue. TOKCUIHOCTh apEHOB.
I'eneTnyeckasi cBsSI3b MEXAY YIJIEBOJOPOAAMU, MPUHAIEKANIUMUA K Pa3IUYHBIM
KJIACCaM.

[IpuponHble MCTOYHWKM YraeBOAOPOAOB. [IpHpoAHBI ra3 W MOIYTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIMTHYECKUW), nupoiu3. I[IpoayKTel
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nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBbIi
YTOJIb U MPOAYKTHI €r0 MepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HX IPEBPALLCHUM:
O3HaKOMJIEHHE C 00pa3laMu IJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTh»
n «YTOIb», MOJAEIUPOBAHNE MOJEKYJI YIJIEBOAOPOAOB M TaJOTr€HONPOU3BOIHBIX,
MIPOBE/ICHUE MPAKTUYECKOW pabOThI: MOJYUYEHHUE STUJICHA U U3yUYEHHUE €ro CBOMCTB.

PacuérHble 3anaumn.

Bblunciienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue oprann4ecKue coeIMHEHUA

[IpenenbHple OQHOATOMHBIE COHMPTHI. METaHOJN W 3TAHOJN: CTPOEHHUE,
¢usznueckre W XMMHUUYECKHE CBOMCTBAa (pEakuuu C aKTHUBHBIMH MeETalIaMH,
raJIoreHOBOZIOPO/IAMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M  MEXKAY
MOJIEKYJIAMU CIIUPTOB. JIeCTBHE METAHOJIA U 3TAHOJA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre MW XUMHUYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO UICJIOYHBIMU
MeTaJlJlaM{, KaueCTBEHHAas peakiusi Ha MHOTrOaTOMHbIE cnupThl). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rimnepruHa U dTUICHTJTUKOJIS.

@deHo: CTpOCHHE MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anpnerunpl U Kkemowusl. DopMmanbIeruj, aUETAIBIETUI: CTPOCHUE,
¢usznueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCJICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILINH ), IOJYYECHHE U IPUMEHEHHE.

OaHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHas U YKCYCHas
KUCTIOTHI: CTpOoeHue, GU3NUECKHe U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJ1acca KUCJIOT, peakius 3TepuduKaIum), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCIOTHI KaK MPEJCTaBUTENN BHICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOOIIEE JCHCTBUE.

Crnoxxnble 3(QUpbl KakK MPOW3BOAHBIE KAapOOHOBBIX KHUCIOT. [ uaponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomornueckas
POJIb JKUPOB.

VYraneBonpl: coctaB, KiaccuuKanMs — yrieBogoB  (MOHO-, IU- H
nonucaxapubl). ['10ko3a — MpocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3HUECKHUEe U XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(Il), okucnenne aMmMuadyHbIM pacTBOpOoM okcuza cepedpa(l), BoccranoBieHue,
Opo’KeHHue TITIOKO3bl), HAX0XK/IEHUE B IPUPO/JIE, MPUMEHEHHE, OMOIOTHIECKast pOlb.
dotocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnrono3a kKak NpupoiHble nonuMepbl. CTpoeHue Kpaxmana U
HeurosIo3bl.  PU3NUecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KaueCTBEHHasl peaKIUs C HOJIOM).

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHHs BEIIECTB M HMX NPEBPALLCHUN:
IIPOBEJICHHE, HAOJIOJCHHE W ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
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CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHUCJICHHE HTaHOJa
okcugoM Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJECUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumMomelcTBHE Kpaxmalia C HOJIOM),
MPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacu€rHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XUMHUYECKOM peaknuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMu MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

A3oTcoiepKaIiue OpraHnueckue CoeIMHEHHUS.

AMMHOKHUCIIOTHI Kak aMm(pOTEpHbIC OpraHudYecKue coeanHeHus. Gusndeckue u
XUMHUYECKHE CBOWCTBA aMMHOKHUCIOT (Ha TpuMepe MHiuHa). buomorndeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOPUYHAS M TpPETUYHAs CTPYKTypa OenaKkoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, ICHATypalusl, KaYeCTBEHHbBIE PEaKIIUU Ha OCIIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
HaAOJII0/IEHNE U OTMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpaIHs OCJIKOB IPH
HarpeBaHWU, IBETHBIC PEAKIIUU OCTTKOB.

BricokomosiekyJsipHbIE COeTMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHAS MOJIEKYJIApHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUH OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX E€CTECTBEHHO-
HAyYHBIX MOHATUM, TaK U MOHSATUH, SBISIIOIIUXCA CUCTEMHBIMU JJISI OTIAEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, KiaccudUKaIus, NepUOINIHOCTh, HAOIIOCHUE,
U3MEPEHUE, IKCIEPUMEHT, MOAECITUPOBAHUE.

@dusnka: MaTepus, DSHEprus, macca, aToM, DJIJIEKTPOH, MOJEKYJa,
OPHEPTreTUYECKUU YpPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUILIBI UX U3MEPEHUS.

buonorusi: kimerka, opranmsMm, Ouwocdepa, oOMEH BEMIECTB B OpPraHU3ME,
doTtocuHTe3, OHMOJIOTHYECKH AaKTUBHBIE BemiecTBa (OENKH, YTrIEBOMABI, >KUPHI,
bepmeHTh).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,

PECYPCHI.
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TexHomorus: IMUIICBLIC TIPOAYKTBI, OCHOBBI pPAallMOHAIBHOI'O IIMTAHUA,
MOIOIIKUE CPpEACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKNX BOJIOKOH.

11 KVNIACC. OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XuMmuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000sI04YKa. DHEPreTuyecKue ypoBHU, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/ielieHUs 3JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOH(PUTYpAIUS AaTOMOB.

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucremMa XUMUYECKUX SJIEMEHTOB /.
N. MengeneeBa. CBsA3b MEPUOAMYECKOrO 3akoHAa W llepumogmueckodl CHUCTEMBI
xuMu4deckux aeMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHOJaM.
3HayeHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKas CBs3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJISIpHAS W TIOJIIPHAsi, MOHHAS, MeTajuTMdecKkas). MeXxaHU3MbI
oOpa3oBaHUs KOBAJCHTHONW XMMHYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akuenTopHblil). BopopoaHas cBs3b. BaneHTHOCTh. ONEKTPOOTPULIATENBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISPHOITO M HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
IOCTOSTHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJINYECKON PEIIETKHU.

[TonaTne o nucnepcHbIXx cucremax. VICTUHHBIE U KOJUJIOMIHBIE PACTBOPBI.
MaccoBast 10JIs1 BEIIeCTBa B paCTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHWYECKMX BeUIeCTB. [ eHeTrnueckass CBsA3b HEOPraHUYECKHUX BELIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peakums.  Kiaccupukanus — XMMHUYECKHMX — pEakIWd B
HEOPraHUYECKONM M OpPraHWYeCKOM XMMHH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuHbIX (pakropoB. OOpaTuMble
peakuur. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipuanun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIE U ciadbie 35eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KNCJIAsl, HEUTPAJIbHAS, [EJIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIINY.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpPALICHUI:
neMoHcTpalusa Tadnui «llepuoanueckas cucteMa XUMHUYECKUX djeMeHToB JI. .
MenneneeBay, U3ydeHUE MOJIENEH KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUE JAEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHUaa
BOJIOPOJia B MPUCYTCTBUU KaTAIN3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
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C MMOMOIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMK HOHHOTO 0OMEHA), MPOBEICHHE
MpaKkTU4YecKoil padoThl «BiusHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh XMMHYECKOM
peaKuumn.

Pacuérnsbie 3anaun.

Pacy€tel 1noO ypaBHEHMSAM XMMHUYECKHX pEakUUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCTIOJIb30BAHUEM MOHITUSA «MACCOBas 10
BELIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxenue HemetraiuioB B Ilepuoamyeckon  cucreme
xumudeckux snemeHtoB JI. M. MenneneeBa U 0COOECHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha MpuUMeEpe
KHUCIIOpoJia, cephl, hochopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Metamibl. [lonoxenue merannoB B Ilepuoguyeckoil cucteMe XUMUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTtauioB. O6mue ¢usndeckue cpoiictBa MetaiioB. CIuiaBel METAJIIOB.
DIIEKTPOXUMUUECKUI PsiJl HAPSHKEHU METAIIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWILIMX META/UIOB (HATPHM, Kalul, KaJbIUW,
MarHui, aTlOMUHUM, [TUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHMUIA.

OO6mue crnocoObl MOMydeHUsT MeTauioB. lIpuMeHeHne MeTalIoB B OBITY H
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
U3y4YeHHe KOJIIEKIMU «MeTauibl W CIUIaBbl», OOpas3loB HEMETAJUIOB, PCIICHHE
AKCTICPUMEHTAIBHBIX 3a/1a4, HAONIOJIEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUIPOKCHA aFOMHUHHUS C PacTBOpaMU
KHUCJIOT M I1I€JI0UeH, KaueCTBEHHBIC pEaKIIMK Ha KaTUOHBI METAJIIOB).

Pacuérurnle 3amaun.

Pacuérer mMaccel BemiecTBa WM 00bEMa ra3oB IO HU3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJTHO
U3 BEILIECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYCCKON, SHEPreTUUCCKOW M IHUIIECBOU
0e30MacHOCTH, Pa3BUTHH MEIWIHUHBI. [IoOHSATHE O HAYYHBIX METOMAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpenacraBnenuss o0 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIIIEHHOIO
MOJyYECHUS] BAKHEUIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
MaTtepuaibl, KOHCTPYKUIHOHHBIE MAaTepHuajbl, KpAaCKH, CTEKJIO, KepaMHKa,
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MaTtepuaibl i JJICKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMU U 3I0pOBbE YEIIOBEKA: IIpaBUjla MCIIOJIb30BAHUA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0€30MaCHOTO UCIOJIb30BaHUS IPENapaToOB OBITOBON XUMHUU B
[IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMEeTHBIX CBA3€H MpU  M3y4YeHUH OOwwed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIIECTBIIAETCS YEPE3 MCIOJIB30BAHHUE KaK
OoOLIMX EeCTECTBEHHO-HAyYHBIX TOHATHH, TaKk W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTJAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAyudHbIM (pakT, rumoresa, 3akKoH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKalusi, MEepUOJIUYHOCTb, HaOIIOACHHE,
JKCIIEpUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MUYECKUE BETUYMHBI M CAUHUIIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusi: kinerka, opraHusM, dKocucrema, Ouochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
peCypCHL.

TexHomorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAIUIYprus, IPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJACTBO, IIUIIEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  MPOU3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMEBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM W  TpeaMeTHbiM). HaydyHo-mMeToguueckoil OCHOBOM st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CPEIHEro OOLIero
00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B coOTBeTCTBUHM € CHCTEMHO-AESATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MNpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAOUIUMHUCST POCCHUHCKONW TPaKJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCSI PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH I1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMUUYECKOr0 00pa30BaHMUS;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS NpeameTa «XUMHUS» JTOCTUTAIOTCS B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, T1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCHUICKOTO TPa)XJIAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaXKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIBHONW M TPAKTUYECKOW NEATEIbHOCTH
o0y4aroUmMxcs Mo peain3aluy NIPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTHu:

1) rpaskaIaHCKOr0 BOCIMTAHUSA:

OCO3HAaHMS 00Y4arOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOpPMax M TMpPaBUJIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM I€ATEIBHOCTH ITPHU CO3JaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATENbHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY H
apryMEHTbI JPYTUX MPU aHAIU3€ PA3JIMYHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;
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2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHHS K HCTOPUYECKOMY U HAYYHOMY HAaCJEAUIO
OTCUYECTBCHHON XUMMH;

YBaXXEHUSI K MPOIecCY TBOpUECTBA B OOJACTU TEOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

MHTEpEca 1 MO3HABATEIbHBIX MOTHBOB B MIOJIYYEHUH U MTOCIIEAYIOIIEM aHATN3e
nH(pOpMaIINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TOCJICICTBUH ITHUX
MOCTYIIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUsI IIEHHOCTEW 370poBOro U 0Oe3omacHOro 00pas3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIrOICHUST TIpaBUJI OE€30I1aCHOr0 OOpaIlleHHs] C BeleCTBAaMU B OBITY,
MOBCEJHEBHOM KU3HU U B TPYJOBOU JI€ATEIBHOCTH;

MOHMMAaHUS 1EHHOCTM MpaBWI HWHIUBUIYAIbHOTO W  KOJUJIEKTUBHOTO
0€301acCHOT0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TMOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUCK (yHOTpeOIeHUS
AJIKOT'0JIsl, HAPKOTUKOB, KYpEHUsI );

5) Tpya10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M  JAPYrHX BHUIAX
NesITeIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PCEIICHUM TMPAKTUYECKUX 3ajad
COIMAJIbHOM HaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPAKTUYSCKOMY M3YYCHHIO MPpodecCcuii pa3audHoro poja, B TOM
YHUCJIe HA OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASM TPyJa U pe3ysibTaTaM TPYI0BOM JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJbHOM TPACKTOPUHU
oOpa3zoBanus, Oyaymed mnpodeccuu W peaau3anui COOCTBEHHBIX JKH3HEHHBIX
MJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUM, HHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH 11eJ1IeCO00Pa3HOTO OTHOIICHHS K MPUPOJE, KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;
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MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOieM, BIMSHUS
SKOHOMUYECKUX ITPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIBHOU CPEbL;

OCO3HAHUS HEOOXOJIMMOCTH HCIOJIb30BAHUSI JOCTHXKCHUN XUMUU IS
peLIEeHUs BOIPOCOB PALMOHAIBHOI0 IIPUPOAOIIOIB30BAHNS;

AKTUBHOIO HENPUATHUSA JECHUCTBUM, MPUHOCALIMX BpEN  OKPYKAIOIIEH
MPUPOJIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUM U IIPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, YKOJIOTMYECKOU KYIbTYPBHIL,
OIbITa NEeATENIbHOCTU AKOJIOTUYECKOMU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
NpaKkTUKe, CIHOCOOHOCTU W YMEHHsI AaKTUBHO TMPOTHUBOCTOATH HJCOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbopMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, CO3JIaHUU IIEJIOCTHOTO
Npe/ICTaBIEHUsI 00 OKPYKAIOIIEM MHUpPE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
MBWIN3ALMU: B €€ TYMaHUCTUYECKON HAIIPABIIEHHOCTH U BaKHOU POJIA B CO3/1aHUU
HOBOW 0a3bl MaTepuajgbHOM KYJIbTYpbl, pEUICHUU TJI00aJbHBIX MpoOsIeM
YCTOMYUBOIO Pa3BUTHUs YEJIOBEUYECTBA — CBIPHEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIICIIHOTO TPYJa 1 SKOJOTHYECKH KOM(MOPTHOM KH3HU KaXKJ0T0 YieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOM T'PAaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHUS JIJISl aHAIU3a U OOBSICHEHUS SIBJICHUH OKPY>KAIOIIEro MUpa U
IPOUCXOASAIMX B HEM U3MEHEHHM, yMEHUS 1eJ1aTh OOOCHOBAaHHbBIC 3aKIIFOYEHUS HA
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX dKU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKOM IESITEIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMM;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
JESTEIIbHOCTHU.

METAIIPEAMETHBIE PE3YJIbTATbBI
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MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOTrO MpeaMera «XuUMHUs» Ha
YPOBHE CPEeIHETO 00111eT0 00pa30BaHUs BKIIOYAOT:

3HAQUMMBbIE  JUIA bopMHpOBaHUS  MHPOBO33PEHHUS o0y4Jaromuxcs
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOIeHAYYHbIE MOHATHUS, OTPaKAIOINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CHEIUPUKY METOIOB IO3HAHUS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHus, BEIIECTBO, SHEPTHs, SBICHUE,
MpolLece, CUCTeMa, HAYyYHbIA (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaIbHBIE yueOHbIE AeHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKIMOHAIBHON
IPaMOTHOCTH U COI[UATIBHOM KOMIETEHIIUU 00yUYaroIINXCs;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4EOHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXAlOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIBLHBIMU, KOMMYHHKATUBHBIMU U  PETYJISTHUBHBIMU
JIEUCTBUSIMU.

OsBJanenue YHUBEPCAJIbLHbIMHU y4eOHBbIMH NO3HABaTEJbHBIMH
JefCTBUSIMU:

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOSITeIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh LEN JESITEIbHOCTH, 3a/JaBas IapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTB PE3YJITATHI AEATEILHOCTH C OCTABIECHHBIMHU LEISMU;

WCIOJIb30BaTh IIPU OCBOCHUU 3HAHWUM NPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICJISITh XAapAKTEPHBIC MPHU3HAKU TOHATHUM W yCTAHABIMBATH MX B3aUMOCBSA3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJIT OOBSICHEHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTAHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIY H3yYa€MbIMU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHE pacCyXJACHUS (MHIYKTHUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTpruBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIbI U 3aKJIFOUCHUSI;

MPUMEHSTh B MPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CUMBOJHNYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA3OBBIBATh MOJEIbHbBIC MPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) AJIEMEHTa, XUMUYecKas (hopMyJia, ypaBHCHHE XUMHICCKON PeaKInu
— NP pEIICHUH YYEOHBIX MO3HABATEIbHBIX W MPAKTHUYECKUX 3a7ad, NMPUMEHAThH
Ha3BaHHBIE MOJICIBHBIC MPEJICTABICHUS JIJISI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4Yae€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIeI0BaATEIbCKHE IEHCTBUSA:
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BJIQ/ICTh OCHOBAMH METOJOB HAay4YHOTO ITO3HAHMS BEIIECTB M XUMHUYECKHUX
pEeaKLHnii;

(GbopMyTHpOBATh LU U 33a/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHU;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 332 XOIO0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0 Pe3ysbTaT, (OPMYIUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JEATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHHS MTPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHUSI.

3) paboTa ¢ nunpopmaunmeii:

OpUCHTUPOBATLCA B PA3JIMYHBIX HCTOYHHMKAX WHPOpManuu (HaAydHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJACpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJOB U (OpM
IIPEJICTaBIICHUS, KPUTHYCCKHU OIICHMBATh eé JIOCTOBEPHOCTH U
HENPOTUBOPEUHUBOCTD;

bopMynHpOBaTH 3aMpPOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIOJHEHUS yYEeOHBIX 3ajad
onpeneéHHOro TUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpeICTaBICHUS
uHdopManuu (CXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTe ¢ XMMHUYECKON
uHpOpMAIIHE: TMPUMEHITh MEXKIpeAMETHbIE ((U3HUecCKue W MaTeMaTHYeCKHe)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HATJISTHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIae€MOM TEeMBbI B XOJI¢ AUAJIOTa /WA
JTUCKYCCHH, BBICKAa3bIBaTh  WJEH, (QOPMyIHpPOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pean3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1e 00CYXKJIeHUSI U OOMEHA MHEHUSIMU.
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OgiaieHUe YHMBEPCAJTbHBIMH PeryJTHBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESITENbHOCTh, ONpeaesas €€ Lelu M 3aJayd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JEUCTBUA MpH
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a/ad, BbIOMpAaTh Hauboiee
3¢ (exTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMUSI»
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIILUICHUS] U KYJbTYPbl JIMYHOCTH, €€ (PYHKIIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpeie;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIKOYAET:
OCHOBOIOJIAralIINe TMOHATUS (XUMHUYECKUH DIIEMEHT, aToOM, DJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIIbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpauléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKelleT, PYHKIIMOHANbHAS TpyNa, paauKa,
U30MEpUs, U30MEPBI, TOMOJIOTUYECKUI Psi, TOMOJIOTH, YIJIEBOJAOPObI, KUCIOPO U
a30TCOAEPXKAIINE COEAUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHHMs); TEOPUU U 3aKOHBI (TEOpHS] CTPOECHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN $S3bIK XWMHUHU; MHUPOBO33PEHUECKUE 3HAHMS,
Je)KalllMe B OCHOBE IOHUMAHWUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTONOTrMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIC MPU3HAKU TOHATHMA,
YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJIH30BATh XUMHUYECKYIO) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMyn  OpraHMYecCKMX BEIIECTB MW yPAaBHCHWA XWMHYECKHX PEaKIIHi,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEUIECTB I WJUIKOCTPALIMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;


https://aram.uralschool/
mailto:aramschool@mail.ru

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHUYECKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBoAOpOMbl, KHUCIOPOJI U a30TCOAEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEIWHEHMs), JaBaTb HMM Ha3BaHUA MO
cuctematuueckoit Homenkinatype ([UPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTA, YKCYCHas KUCJIO0Ta, OJEMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TII0KO03a,
dbpykTOo3a, Kpaxmall, HeJUI0103a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTMHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHATHh IMOJOKEHUS TEOPUU CTPOCHUS
oprannuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3HUECKUE
U XUMUYECKHE CBOMCTBA THUIMYHBIX TMPEJACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYeCKHUX BEIIEeCTB (METaH, 3TaH, STUJICH, TIPOINIJICH, alleTUIICH, OyTanueH-1,3,
MeTwnOyTaaues-1,3, 6eH3051, METaHOJI, 3TaHOJ, STUICHTIUKOJIb, TIUIEPHH, (PeHo,
aleTalbJIeTHu1, MypaBbUHAas U YKCYCHas KUCIIOTHI, IITFOK03a, Kpaxmall, IeJUTI003a,
aMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIy HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUUYECKUX pEaKUUid C UCIOJIb30BAHHEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIEBOAOPOIHOTO
CBIpbsi (He(Th, MPUPOIHBIN T'a3, YTOJIb), CIIOCOOBI UX EPEPAOOTKHU U MPAKTUUECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuy 1o U3BECTHBIM Macce, 00BEMY, KOIHMUECTBY OHOTO U3 UCXOJIHBIX BEIECTB
WU TIPOAYKTOB PEaKIINH);

chOpMHUPOBAHHOCTh YMEHHH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YUEHUU BEILIECTB U
XUMUYECKHUX SBJICHUM (HaOI0JACHNE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICJIUPOBAHUE),
UCIIOIb30BaTh CUCTEMHBIE XWMHYECKUE 3HAHMS JJIsl TPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPABUIIA MOJIb30BAHUS XUMHYECKOU
MOCy/Iol U JTabOpaTOpHBIM O0OpPYAOBaHUEM, a TaKKe MpaBwiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIIOJHEHUIO J1aA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHUYECKUX BEIIECTB IPU HArPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKI[UN OPraHUYECKUX BEIIECTB,
JieHaTypalusi OeJIKOB MPU HArpPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
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C MpaBUJaMU TEXHUKM O€30MaCHOCTH MNpu OOpalleHHWH C BEUIeCTBAMU H
na0opaTopHbIM  O0OpY/IOBAaHUEM, MPEACTABIATh PE3YJbTaThl XUMHUUYECKOTO
JKCIIEpUMEHTa B (OpMEe 3alHMCH YpPaBHEHHI COOTBETCTBYIOIIMX pPEAKUUN MU
(opMyIHpPOBaTH BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBa MAacCOBOM
uHpopmaiuu, IHTepHeT U apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJroAaTh  IpaBUja  AKOJOTHYECKHU
1eJecO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpAaHEHHUSI CBOETO 3JI0POBbsi M OKpYXKalolled MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA KUBbIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMbici nokazarens [IJIK, moscHaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W TMPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX TMO3HAHHUS BEIIECTB U
XHUMHYECKUX SBICHH;,

JUISE  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUST MPAKTUYSCKUX 3a7ad U IKOJOTHUCCKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpejie;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHATUS (XMMUYECKHM 3JE€MEHT, aToM, HM30ToIm, S-, p-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HOH, MOJICKYJA, MOJIb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JTUCCOLMAIINSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEopus
BJIEKTPOJIMTHYECKON auccormanuu, nepuoandeckuil 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBJICHUN, (PAKTOJOTHYECKUE CBEJICHHS O CBOWCTBAX,
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COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTOIb30BaHUU BAXKHEUIINX HEOPTaHUUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIE MPU3HAKU TOHITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJB30BATh XUMUYECKYI) CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cucreMarnueckyto HomeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIJIEKUCIbIA Ta3, aMMHAaK, rami€Has
U3BECTh, HETalIEHast U3BECTh, MUThEBAS COJIA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUM OINPEENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJspHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUU yCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIHIECTB IO HUX COCTaBY K ONPEACIIEHHOMY Kiaccy/Tpynme
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEPHBIC THUIPOKCUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnneneeBa U 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYI0, 00BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHIM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHtoB JI. M. MenneneeBa, McHoJib3ysl MOHATUS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBACHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JJIEMEHTOB M MX COCAWHEHUU IO MEPUOJAM U
rpynmam [lepuoguueckoit cucteMbl XUMHYECKUX 3eMeHTOB /. 1. Menneneena;

c(hOpPMHPOBAHHOCTh ~ YMEHUW  XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBSI3M MEXIYy HEOPraHMYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHs KJIACCHU(PHUIIMPOBATh XMMHUYECKHE PEaKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArHpyIOLIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIEHEH OKHCIICHHS 3JIECMEHTOB, O0OpPaTUMOCTH
peaKkinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TIOJIHBIE U COKpAIlIEHHBIE YPABHEHUS peaKMii HOHHOTO OOMEHA, yUUThIBas
YCJIOBHS, TPX KOTOPBIX 3TH PEAKUMH UAYT 10 KOHIA;

c(hOpMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KAQ4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaCIO3HABAaTh
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OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPAaCKpBIBATh CYIIHOCTh  OKHUCIUTEIBbHO-
BOCCTaHOBHUTEJIbHBIX PEaKLUUi MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEaKLUu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHEro Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JieXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMNAX U
AKOJIOTUUYECKHUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS C UCIOJIb30BaHUEM
MOHSITUSL «MAacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUM Ta30B MPH
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBHITIOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENICHHE Cpelbl pPacTBOPOB BEIIECTB € MOMOIIBK) YHUBEPCAIBHOIO
WHANKATOPA, BIUSHHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlni,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOpDUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
teMam «Mertamie» U «Hemeramibl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0€301acHOCTH TIPU OOpaIlleHWH ¢ BEIIeCTBAaMU U J1a00OpaTOPHBIM 000pPYA0BAHUEM,
NPENCTABIATh PE3yJAbTaThl XUMHUYECKOTO JSKCIEepHUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIINI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3THX
PE3YIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XUMUUYECKYIO
uHOpMAINIO, TOJNy4aeMyH) U3 pa3HbIX KCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  MpaBWia  JKOJOTUYECKH
[1eJIeCO00pa3HOT0 TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEAX
COXpaHEHHMsI CBOEr0 3J0pPOBbS U OKpPYKaroUled MPUPOIHOU Cpelibl, OCO3HABATh
OMAacCHOCTh BO3/CHCTBHS Ha )KMBbIE OPraHU3Mbl ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax crnocoObl YMEHBLICHUS H
MPEAOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKa;
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JUIsl 0OYYarOIMUXCS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37J0POBbS: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SBICHUM;

Ui CIIEMBIX W CcHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns s 3anucu XUMUYECKUX

dbopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI pecypebi
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3znesa 2. YriieBoaopoanl
2.1 [IpenenbHble YriIeBOIOPOIbI — aIKaHbI 2
29 HenpenenbHbie yrieBo10pOabl: AIKEHBI, 6 1
AJKaJUEHbI, AIKUHBI
2.3 ApoMaTHYECKUE YIIIEBO0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
HX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciaopojacoaep:kamnue opranndeckne coeJuHeHust
3.1 Cruptsl. DeHon 3
32 Anbrerunbsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3upsl
33 VYrneBoabl 3 2
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Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Uroro no pazgeny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meranbl 1
2.2 Hemeranis 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
’ BEIllECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUs U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
n/n Tema ypoxa Bcero Konrpoapnrre | [paxrireciie u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoTsbI padoThbI pecypebi
| [Ipeamer opraHn4ecKOi XUMHH, €€ |
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequnennit A. M. byrieposa, eé 1
OCHOBHBI€ TTOJIOKEHUS
[Ipencrasnenue o Kiaccuuxanuu
3 opraHuueckux BemiecTB. Homenkmatypa |
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKUU Psifl
5 MertaH u 3TaH — OpocTeuIme |
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE |
MIPE/ICTAaBUTEIIH aJTKEHOB
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue | 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB
Anxanuensl. byranuen-1,3 u
9 MetunOyraguen-1,3. [lomyuenue 1

CHUHTCTUYCCKOTO KaydyKa U pC3UHLL
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH psifl. ALIeTUIIEH —
MPOCTEUILINI PEACTABUTEIIb AIKUHOB

1 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peakuuu

12 ApeHbl: 6eH3011 ¥ TonyoJ. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIiI€BOJAOPOJIOB,
MpUHAIEKALIUX K Pa3IMYHbIM KilaccaM
[TpupoiHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
rasbl, He()Th U TIPOIYKTHI €€ repepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTaeBogopoab»

17 [IpenenbHble OJHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. Bonopoanas cBs3b

13 MHOroaroMHbl€ CIUPTHI: ATHUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: GopMaibaerua u
aneTranbAerusl. AueToH

)1 OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAs
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22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BbBICHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mbr1a Kak cOJIU BBICIINX Kap6OHOBI)IX
KHCJIOT, HX MOIOIIIEE JICHCTBHE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIIU3 CIIOKHBIX

3¢upos

26

XKupsr: rugponns, npuMeHeHue,
OuoJoruYecKas poJib KUPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueline npeacTaBuTeNu: riaoK03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa no pasueny
«Kucnopopcoaepxkanime opraHuuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO11ast XapaKTepUCTUKA a30TCOAEPIKALIIX
OpPraHUYeCKUX COeTMHEHUH /
Bceepoccuiickas npoBepouHasi paboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHH

32

AMUHOKHCIOTBI KaK aM(bOTepHBIe
OpPraHu4€CKUC COCANHCHU A, UX
OMOJIOTHYECKOE 3HAUCHHE. Ilentuapl.
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benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

OCHOBHBIE TTIOHATHS XUMHHU

33 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH :
OCHOBHBIEC METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
ITnacTMacchl, KaydqyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://aram.uralschool/
mailto:aramschool@mail.ru

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYEeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux saeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BEIleCTBA. XUMHUUYECKas CBA3b, eé
BUJbI; MEXaHNU3MBI 06p830BaHI/I$I
KOBAJICHTHOM CBSI3H. BOI[OpO,I[HaH CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHEBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC
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Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHEHU. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTiMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusaue
pa3auYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJIei

13

KontponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XUMHUYecKux >nemeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue puznvecKre cBONCTBa
METaJJIOB
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15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HATpUH, KaJui, KaJblUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U MX
COCIMHEHUIN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
COeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Mertamis»"

20

HemeTtamnel, X I0OJI0KEHHE B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpoJia, cephl, hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEUHEHUN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHENIINX HEMETAIUIOB U UX
COEIMHEHUN
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O000111eHNE ¥ cUCTEMATH3ALMS 3HAHUH 110
Tteme «Hemeramiey. Beruncinenus mo

26 YpaBHEHUSIM XUMUYECKUX PEAKIIUN 1 !
TEPMOXUMHYECKHE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenune

27 OKCIIEPUMEHTANIBHBIX 3a1a4 110 TEME 1
"Hemeramasr"»

)3 KonTponsHas pabora no temam «MeTtasibiy» |
u «HemeTamin»

29 Heopraanueckue u opranndeckue KUcIoThl. 1
Heopraanueckue u opranndeckie OCHOBAHUS
AMdoTepHbIe HEOpTraHUYECKUE U

30 OpraHuYecKue coequHeHus. [ 'eHeTnueckast |
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 JHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OMMUX HAYYHBIX

32 MPUHITUIIAX TPOMBIIICHHOTO TTOJTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEpPUAIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOIH
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTh TPEICTABICHUNA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIU XUMHUH B TIO3HAHUH SIBJICHUN
IpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS] M KYJIbTYPbl JUYHOCTH, €&
(GYHKIIMOHATBHOM  TPaMOTHOCTH, HEOOXOJAMMOW i pelieHus
MPAKTUYECKUX 3a/1ad U DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIECHUS K

CBOEMY 3/I0pPOBBIO U MIPUPOHOM Cpejie

1.2

Bnagenune cucremMod XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Momekyna, BaJICHTHOCT®,
AIEKTPOOTPHUIIATEHHOCTh, CTENEHh OKHUCJICHHS, XHMHYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA OOBEM, YTJIEPOAHBIN CKeNerT,
dbyHKUMOHANbHAs ~ TpyNNa,  pajgukan,  H30Mepus,  HU30MEpBHl,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpKaIe COECIUHEHHs, OMOJOIMYECKHd AaKTHBHBIE BEIIECTBa
(yrneBompl, KUpPHI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO CTpOeHHs opraHumyeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOIOTHUYECKUE
CBEJCHMSI O CBOMCTBaX, COCTaBe, IMOJy4eHUH U Oe30macHOM
UCIIOJIb30BAaHUU BAXXHEWIIUX HEOPraHWYECKUX M  OPraHMYecKHUX

BCIICCTB B 6LITy n HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH YCJIOBCKaA

1.3

ChopmMupoBaHHOCTh YMEHHMH BBISBIATH XapaKTepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAaThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHSATHS MPU ONUCAHUU COCTaBa, CTPOCHUS H

IpEeBpaIeHUI OPraHNYeCKUX COCTUHEHHM

1.4

Cc(OPMHUPOBAHHOCTh YMEHHUH HCHOJIb30BATH XMMUYECKYIO CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaII€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMHUYECKUX PEaKLUi, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB Ul WIIIOCTPALUKA UX XMMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS
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1.5

ChopMUpOBaHHOCTH ~ YMEHUH  YCTaHABIMBATh  IPHHAIJIC)KHOCTD
HN3YUCHHBIX OPraHM4YCCKHUX BCHICCTB IO HMX COCTaBy U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COeAMHEHHH  (yriieBOJIOPOIbI,
KUCIIOPOA U a30TCOAEPIKAIlMe COCAWHEHHS, BBICOKOMOJIEKYIISPHbIC

COCI[PIHGHI/I?I), aaBaThb UM HAa3BaAHUSI 110 CHCTCMaTH'—ICCKOfI HOMeHKHaTpr
(IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OTPEICIIATh BUABI XHMHYCCKON CBS3H B

OPraHWYECKUX COCMHEHUX (OIMHAPHBIE U KpaTHbHIE)

1.6

CpopMHPOBAHHOCTH YMEHUS IPUMEHSTH: TIOJIOKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemectB A.M. bytiepoBa 17151 00bsICHEHUS 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHSI MACCHI

BCIICCTB

YrneBo1opoabl. Kucnoponconep:xarmue 151 a30TCoJIepHKaIne

OpPraHn4€CKUC COCANHCHU . BI;ICOKOMOJ'ICKy.TIHpHI)Ie COCIUHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBHAIBHBIC HA3BaHUSA
OT/ACIbHBIX OPTaHUYECKHX BEMIECTB (PTHIJICH, MPOMMJICH, alleTHIICH,
STUJICHTJIUKOJb, TJHIEPUH, (eHomn, GopMalbIeru, areTalbIerul,
MypaBbMHAasl KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHCJOTA,
CTeapuHOBasl KHCJIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmaj, IeJUTI0II03a,

TJTUITAH )

22

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
du3nYecCKue M XUMHUYECCKHE CBOWCTBA THIHYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
NpOINWIICH, aleTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH30:7,
METaHOJI, 3TAHOJ, 3TUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTalbICeTh]I,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IeJII0i03a,

aMUHOYKCYCHasl KHCIIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBS3b
MCKAY THUIIMYHBIMHU MMpCACTAaBUTCIIIMUA Pa3IMIHBbIX KJIaCCOB
OpraHN4YCeCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMUYCCKUX

peaKIuii C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT

24

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIpbs (He()Th, MIPUPOIHBINA r'a3, YroJib), CHOCOOBI UX

nepepa60TKI/I 1 IPaKTUUICCKOC MPUMCEHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U )KU3Hb. PacuéTtrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTONAaX HAYYHOTO IMO3HAaHUA, UCIIOJB3YCMbIX B XUMUHN NIPHU U3YUCHUU
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BCIIECTB U XUMHUYECKUX sBJIEHUU (HAOIIOJEHUE, U3MEpEHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKWE 3HAHUS JJI1 NPUHATUS PEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTh YMCHHM COOJIIOJIATh TpaBWIA  ITOJIH30BAHUS
XUMHUYECKON TMOCYIO0M M JIabopaTOpHBIM OOOpPYAOBAaHHEM, a TaKXKE
npaBwiia OOpaIIeHUsl C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMHU

110 BBIINIOJIHCHHUIO J1a60paT0prlx XUMHUYCCKHUX OIIBITOB

33

CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIMOJIHATH XUMUUYECKUN
9KCIIEPUMEHT (IIPEBPALLEHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHHUH,
MOJIy4YEHHUE 3TUJIEHA U U3YyYEHHE €ro CBOICTB, KaUECTBEHHbIE PEAKIINU
OpraHUYECKUX BEIECTB, JeHaTypalus OEJKOB NpU HarpeBaHUH,
I[BETHbIE peakUuu OEJIKOB) B COOTBETCTBUM C IpaBUIaMH TEXHUKU
0e30MacHOCTH TpHU OOpalleHHH C BEUIeCTBAMU M JIaOOpaTOPHBIM
000py0BaHUEM; MIPEJICTaBIISATh pe3yabTaThl XUMHYECKOTO
JKCIIepUMEHTa B (hOpMe 3aliCH YPaBHEHH COOTBETCTBYIONINX peaKLnit

1 (popMyaupOBaTh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

34

ChopmMupoBaHHOCTh YMEHHI TPOBOAUTH BHIYUCIIEHUS 110 XUMUUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
POJYKTa peaklly 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

W3 UCXOJHBIX BEIIECTB WJIHM MPOIYKTOB PEAKIIHH)

3.5

ChopmMupoBaHHOCTb YMEHUHN KPUTHYECKH aHATH3UPOBATH XUMHUUECKYIO
uH(bOpMALIMIO, TOJIY4aeMYI0 M3 pa3HbIX MCTOYHHUKOB (CpeacTBa

MaccoBoii nHpopManuu, cetb UHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOJIOAATH MpaBUiIa HSKOJIOTHYECKU
1enecoo0pa3Horo MOBeIEHUs B OBITY W TPYJOBOM JEATEIbHOCTH B
LENSIX COXPAaHEHHS CBOErO 3J0POBbS M OKpY)KaloIIed HpUpPOIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHUSI Ha >KUBBIE OPraHU3MBbI
OTpeNeNEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
[TJK (mpenenbHO JOMyCTUMOM KOHLIEHTPALIMH ), OSICHATH Ha IPUMeEpax
CrocoObl YMEHBIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACHUCTBUA

Ha OpraHu3M 4€JIOBCKa

11 KIJACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂ(‘,Mble NnpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

Teopernueckue OCHOBBI XUMUU

1.1

Bnagenne cuCTEMON XMMHYECKMX 3HAaHWW, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOLME  TMOHATUA  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs! 000JI0UKa aTOMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIM ATOMOB,
WOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHUCIIEHUsI, XMMHYECKasl CBsI3b, MOJIb, MOJISIpHAash Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMUYECKass pEUIETKa, THUIIBI XWMUYECKUX peakuui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHE,
peakuuy HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIHUTHI,
NEKTPOJIUTHYECKAs]  JTUCCOLMAINSA, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPUS AIICKTPOJUTHYECCKON auccormammu, llepuoauueckuii
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0€30MaCHOM HCIIOJIb30BaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY W MPAKTUYECKOH JeATebHOCTH

YCI0BCKa

1.2

ChopmMupoBaHHOCTh yMEHUN BBISBJISATh XapaKT€pHbIE MPHU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX MOHITHM, IPUMEHSATH COOTBETCTBYIOIIHE
MOHSTHSI IPU OMMCAHUK CTPOEHUS M CBOMCTB HEOPTaHUYECKUX BEIECTB
U UX NpPEeBpalICHUI; BBISBISATH B3aUMOCBS3b XMMUYECKUX 3HAHUU C
HNOHATUSIMM W TPEJICTaBICHUSIMH JPYrUX €CTECTBEHHOHAYYHBIX

npeaMETOB

1.3

Bnaz[eHHe OCHOBHBIMHM MC€TOJaMHW HAYYHOI'O IIO3HAHUA BEIICCTB H
XAMHYECKUX  SBJICHUM (Ha6J’IIO,Z[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJIETTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ Oonpeac/siTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIMHCHUAX PA3JIUIHOIO
coCTaBa, BUJ XUMHYECKOM CBiA3HU (KOB&HCHTH&H, HOHHas,
MCETAINIMYCCKas, BOI[OpO,[[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaH, MOIJICKYJIApHAA, WOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ ONPCACIIATh XapPaAKTEP CPEAbl B BOIHBIX

PacTBOpPAX HCOPraHMIYCCKUX COE€IUHEHUH
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1.6

ChopmupoBaHHOCTH yMEHUS KIACCHPHUIIMPOBATH XUMUIECKHIE PEAKITUU
M0 Pa3IMYHBIM MPU3HAKaM (YHUCITY M COCTaBY PEarupyroluX BEIIECTB,
TEIUIOBOMY A(PQEKTy peakiii, HW3MEHEHUIO CTEleHEH OKHCICHUs

3JIEMEHTOB, 00PaTUMOCTHU PEaKIMHU, YYACTHIO KaTaIn3aTopa)

1.7

ChopMUpOBaHHOCTH YMEHHH COCTABIISITH yPaBHEHUS  PEAKIHN
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YpPaBHEHUS pPEaKLUU
MOHHOTO OOMEHA, YYHUTBIBAs YCIOBUS, IIPH KOTOPBIX ATH PEAKIUH HTYT

JO KOHIIa

1.8

CpopMHPOBAaHHOCTh YMEHHUN MPOBOJUTH PEAKIIUU, TOITBEPIKIAIONINE
KAQUECTBEHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OMBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPTraHMYECKUX BEIIECTB

1.9

CpopMHPOBAHHOCT, YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peakuit

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH

XMUMHUYECKON PEeaKIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHH  OOBSICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpunIMn Jle [latenbe)

OO6mras 1 HeOpraHU4ecKass XUMHS

2.1

CopMHPOBAaHHOCT, YMEHHMH pacKpbIiBaTh cMbIcH [lepuoaumdeckoro
3aK0Ha AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO,  OOBACHUTEIbHYIHO U  NPOTHOCTUYECKYIO

byHKITUN

2.2

ChopmupoBaHHOCT YMEHUI XapaKTEpU30BaTh AEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »di1eMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cucteMbl xumuueckux osnemeHToB .M. MenzaeneeBa, HCHOIB3YA
HOHITHUSL «S-, p-, d-dTEKTPOHHBIE OpOUTATIN», «IHEPreTUUYECKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHS  CBOMHCTB
XUMHYECKUX DJIEMEHTOB M UX COCJUHEHHMH MO MepuojaM U Tpyrnam

[Ieproanueckoii cuctembl XuMU4YeCKUX eMeHToB J1.1. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOICTBA HEOPraHMUECKUX BEUIECTB Pa3IMYHbIX KIacCOB,
MOATBEPXKJATh  CYIIECTBOBAHHWE TEHETHYECKOH  CBS3U  MEXIY
HEOPraHMYECKMMHU  BEHIECTBAMH  C  TOMONIBI0  ypaBHEHUI

COOTBCTCTBYOIINX XUMHWYCCKUX peaKuHﬁ
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ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHABIMBAaTh  IPUHAIIECKHOCTH
HEOPraHMYECKUX BELIECTB II0 UX COCTaBY K OIPEAEIEHHOMY KIaccy
(rpynne) coeaAMHEHHUH (IPOCTHIE BELECTBA — METAJIbI U HEMETAJUIBI,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY
JUTS COCTaBIIeHUS (POPMYIT BEIIECTB U YPABHCHUH XUMUYECKIX PEaKIUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHuaibHble Ha3BaHUS
OT/I€JIbHBIX HEOPTraHMYECKUX BEIECTB (yrapHbIil ras, yrieKUCIblil ras,

aMMHaK, rameéHas HU3BECTH, HeraméHast H3BECThb, MMUThHEBAA COJa, IMMUPUT

" JIpyrue)

2.6

CdopmupoBaHHOCTh yYMEHHUHN XapakTepu3oBaTh (ONMUCHIBATH) OOILIME
XMMHUYECKHE CBOICTBA HEOPraHMUECKUX BELIECTB Pa3IMYHbIX KIACCOB,
NOJATBEPXKJIaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMM  BEIeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBETCTBYIOIINX XUMHYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOHATH XUMHUECKHI
IKCIIEPUMEHT (pa3lio’KeHHE TMEepPOKCHIAa BOJOpPOJa B TMPUCYTCTBUHU
KaTajau3aTopa, OIMpe/eleHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpa, BIUSHUE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PeaKIMH Ha Cynb(art-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTUOH aMMOHHS, pPELIEHHE SKCIEPUMEHTANbHBIX 3a/lad M0 TeMaM
«Meramnel» u «HemeTanibl») B COOTBETCTBUU C MPAaBUJIAMU TEXHUKHU
0e30macHOCTH TpHU OOpalleHMH C BeulecTBaMH U JabOpaTOpHBIM
000pynoBaHuEM; MIPEJICTaBIISATh pe3yabTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3aluc ypaBHEHUH COOTBETCTBYIOIINX PEAKIUi

U GOpMyIUPOBATH BBIBOIBI HA OCHOBE ITHX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMH COONIOAATh MpaBWiIa MOJH30BAHUS
XMMHYECKON TOCyION M J1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
mpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopMHpoBaHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHE IIPOIIECCHI,
JEeKalUe B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHHsSI CEPHOM KHUCIOTHI,
aMMHaKa, a TaKkKe CPOPMHUPOBAHHOCTh NpEACTaBIEHUI 00 00mMX
Hay4YHbIX NPUHIUIAX M SKOJOTHYECKUX MpolieMax XUMHUYECKOIO

IMPpOU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl
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3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTABIISIOLICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU B TO3HAHUU SIBJICHUN
IpHUPOJIbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI JIMYHOCTH, €&
(YHKIIMOHATBHOW  TPAaMOTHOCTH, HEOOXOAWMMOW  JUISl  PEIICHHS
MPaKTUYECKUX 3a/7a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOUIIEHUS K

CBOEMY 3/I0POBbBIO U MPUPOHOM Cpejie

3.2

ChopMupoBaHHOCTh YMEHUH KPUTHUYECKH aHATN3UPOBATh XUMUYECKYIO
UHPOpPMALIMIO, TOJy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa

MaccoBOM KOMMYHUKaIIUU, ceTh IHTepHeT u apyrue)

33

CpopMHpPOBAHHOCT, YMEHHUN COOJIIOAATh TIPABHJIA DKOJIOTHUYECKH
11€J1€c000pa3HOro MOBEIEHUS B ObITY U TPYAOBOM JAESITETLHOCTH B LEJIAX

COXpaHEHUs CBOETO 37J0POBbs U OKPYKAIOIIEH PUPOTHOM CPeIbl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHCTBUSA HA JKUBBIE OPraHU3MBbI
ONpENENEHHBIX BEIIECTB, TOHMMas cMbica nokazarens [1/IK, moscHsaTs
Ha TIpuMepax crmocoObl YMEHBIICHUS U TIPEAOTBPAIEHUS WX BPEIHOTO

BOS)IGfICTBI/ISI Ha OpraHuiM 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOIUTH BBIYHCIICHUS c
UCIIOJIb30BAaHUEM TMOHSTHSA «MaccoBasi JI0Ji1 BELIECTBAa B PacTBOpPE»,
O0OBEMHBIX OTHOLIEHWM Ta30B MPH XUMHUYECKUX PEAKIMSIX, MacChl
BellecTBa WiM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIMX B pPEAKIUU BEIECTB,
TeroBoro 3¢ dekra peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAHCHNA SHEPIUU
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAUYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHYECKas CBSA3b B OPraHUYECKUX COCMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenue o knaccuukany OpraHudeCcKUX BEIIECTB

1.3

Homenknatypa opranuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITHIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psAll. MeTaH U 3TaH — MPOCTEHIIne
MPE/ICTAaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBA (peakiuu

3aMelleHus U TOPEHNs), HaX0XKICHHUE B IIPUPOJIE, OJTyIeHHE U TPUMEHEHNE

22

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKHH psif. OTWIEH U TPONUJIIEH —
MPOCTENIINE MPEICTABUTENIN AIKEHOB: (U3MUECKHe M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATAIUH, OKHUCICHUS H

MOJIMMEPU3AIHH ), IOJTyYCHHE U TPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 wu MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus nojuMmepusanuu). [lomydeHue CHHTETHYECKOTo

KaydyKa U pe3UHbI

24

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHU, TOMOJIOTUYECKHUI P, AI_ICTI/IJ'IGH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/I‘IGCKI/I6 n
XMMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApaTallum,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC U IIPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IG u XUMHUYCCKHEC CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4Y€HUEC W IIPUMCHCHHC. ToOKCUYHOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKAY YTJICBOAOPOAaMH, TIPHUHAMIC)KANIUMU K

PAa3JIMIHBIM KJIaCCaM



https://aram.uralschool/
mailto:aramschool@mail.ru

2.6

[IpupoHBIe UICTOUHUKH YTIeBO10po10B. [IpupoaHbIil ra3 u nonyTHbie HETAHBIC
ra3el. HepTh 1 €€ mpoucxoxaenue. CrocoObl mepepaboTku HE(TH: MEePEroHKa,
KPEKUHT (TepPMHUYECKUH, KaTaduTU4decKuil), muponus. [IpoaykTsl mepepaboTku
HeTH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH M B ObITYy. KaMmeHHBINH yroiab u

IPOAYKTHI €T0 mepepaboTKH

Kucnopoaconepxaiiiue opraHuuecKue CoeMHEHUsI

3.1

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METaHOI M 3TAHOJI: CTPOCHHE, (PUINUCCKUE
nu XUMHYECKHE cBOMCTBa  (peakiuu c AKTUBHBIMH MeTaJlJIaMH,
rajJjoreHOBOIOPOJIaMU, TOpPEHHE), IpUMEHEHHE. BoJOpoJHBIE CBS3U MEXIY
MOJIEKYJaMH COUPTOB. JIeliCTBME METaHOJIa M 3TAaHOJIa Ha OPraHU3M YeJIOBEKa.
MHOroaTtoMHbI€ CIUPTHI. DTUIICHTJIMKOJb U TJIHUIEPUH: CTPOCHHE, (PU3UUYECKUE U
XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBUE CO  MICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBME Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

®DeHoJT: CTPOCHHUE MOJICKYJIBI, (PU3NYECKHE U XUMUYECKUE CBOUCTBA. TOKCHUYHOCTh

¢enouna. Ilpumenenue gperomna

3.3

Anbaerunibl 1 KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTPOCHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxiun), noy4yeHrue u IpuMeHeHue

34

OMHOOCHOBHBIE TIpeaeNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbUHAss W YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHCJIOT, peaknus dSTepuUKaIu), TIOJIyuYeHHEe W IPHMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. MBlia KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC ,Z[eflCTBHe

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xupo. buosorudeckas poJib

KUPOB

3.6

VYrneBojsl: cocras, Kiaccuukamnus yriaeBoAoB (MOHO-, TU- U TOJUCAXapPUIIBI).
I'moko3a — mpocredmuii MOHOCaxapul: OCOOCHHOCTH CTPOCHHSI MOJICKYIIBI,
(busnueckue U XuMU4Yeckne cBoicTBa (B3aumoeiicteue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHayHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBIeHHE,
Opo’keHHEe TIIOKO3bl), HAXOXXJEHHE B MPUPOJE, MPUMEHEHHEe, OUOoJoTHYecKas
poiib. @otocuHTe3. PpyKTO3a KaKk M30Mep IIIHOKO03bl. Kpaxman u 1nemntono3a Kak
npupoaHeie nosmMepnl. CTpoeHHue Kpaxmana U Heinoio3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'II/IS, Ka4YCCTBCHHAA pCAKIUA C I/IO,Z[OM)

A30Tconep>1<aume OpPraHNYCCKUC COCANHCHUSA
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4.1

AMHMHOKHCIOTHI KaKk aM(OTEpHbIE OpraHuYecKkue coeanHeHus. Dusnueckue u
XMMHMUYECKHUE CBOMCTBA aMUHOKHCIOT (Ha Ipumepe riauuuHa). buonoruueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benku kak npupoAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenKOoB. XMUMHUECKHE CBOMCTBA OEIIKOB:

TuAapOJIn3, ACHaTypaluus, KaYCCTBCHHLIC PCAKIIMU Ha Oenxu

BbICOKOMOTNIEKYIIIPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3ALINH, CPEIHSS MOJIEKYIIpHast
Macca. OCHOBHbIE METOJ/IbI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —

noJMmMepus3anyAa U NOJIUKOHACHCA A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3Yy4eHHs BELIECTB U HX [PEeBpALCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CHHTCTHUYCCKOI'0 KaydyKa U pE3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUHN 371eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pacmpeesieHns dJIEKTPOHOB M0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIIEKTPOHHASA KOHPUTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMU4ecKux snementoB .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ileproamyeckoil CHCTEMBI
xuMudeckux aneMeHtoB J[.M. MenzaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XUMUUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyHnaM U IepHoJaMm.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

Crpoenue BeriecTBa. XUMUYeCKas CBsI3b. Buibl XumMuueckoil cBsi3u (KoBaJleHTHas
HeMoJIsIpHasi U TOJsIpHasi, MOHHAs!, MeTaJuInyeckast). MIoHbI: KaTHOHBI M aHUOHBI.
MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM XUMHYECKOW CBsA3M (OOMEHHBIH H

JIOHOPHO-aKILENTOPHBIN). BomopoaHas cBsi3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOTO W HCMOJICKYJISIPHOT'O CTPOCHUA. 3aKOH IIOCTOSHCTBA

cocTaBa BelllecTBa. THIIBI KPUCTAITNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA
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BELIECTB OT TUIA KPUCTALNINYECKOUN pelIETKU. [IoHsATHE O AUCTIEPCHBIX CHCTEMAX.

WcTunHbIe U KOJIIIOUIHBIE pacTBOPBL. MaccoBasi 107151 BEIIECTBA B PACTBOPE

1.6

Knaccugukanus HeopraHmueckux coequHennii. HomeHkiaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumnaeckas peaknus. Kimaccupuranus XaMU4ecKuX peakiuii B HEOpraHHIeCKOn
Y OpPraHM4eCcKOW XUMUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAaHEHUs

Y IIPEBPALLCHNS SJHEPTUHU IIPU XUMAYECKHUX PEAKLUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB

1.9

OOpatumble peakuuu. XuMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOSIHME XuMH4YecKoro pasHoBecus. [Ipuanun Jle Hlatense

1.10

DnekrponuTHdeckas aucconuanus. CunbpHbIe W ciadbie nmekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KUCJIas, HeﬁTpaHBHafI, IeJI04Hasd. PeaKHI/II/I HUOHHOT'O

oOmeHa

OKHCITUTEITFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerammnel. Tlonoxxenne HemeramnoB B [leprogudeckoit cucreMe XHMHUYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTpoeHHUs aToMOB. Duzmdeckue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dbocdopa u yrieponaa)

22

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOT€HOB, CEpbl, a30Ta,
docthopa, yrmepoga W KpEeMHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHUCIIOPOJICOACPKAIIMX ~ KHUCJIOT, BOJOPOIHBIX coeAauHeHui). [IpuMeHeHue

Ba)KHEHIITNX HEMETAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Meramnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucremMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJICKTPOHHBIX 000JOYEK
aToMoB MeTaiioB. Obmue gusndeckre cBoiicTBa MeTamioB. CruiaBbl METaJIOB.

DNEKTPOXUMHUYECKUN Psijl HAMIPSHKEHUH METaJIOB

24

XHUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAILJIOB (HATPHA, KaIui, KaJIbIIMI, MarHui,
ATIOMUHHM, ITUHK, XpOM, XKeJe30, MeIb) U MX coeauHeHuid. OOmue crnocoOsb

IMOJIY4CHHUA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJ1JIOB B 6BITy N TCXHHKC

2.5

I'enetnueckas CBA3b HCOPraHN4YCCKUX BCUICCTB, NPHUHAJICKANIUX K PA3JTITUIHBIM

Kj1acCcaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6630HaCHOCTI/I, Pa3sBUTHU MCOWULIUHEI. Ilonsatue o HAaYYHBIX MCETOHAaX ITO3HAHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ
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[IpencraBnenns 06 OOMMX HAyYHBIX MPUHLIUIAX MPOMBIIUICHHOTO MOJYyYEHUS

Ba)XHEUILKMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILIHNE

3.2 CTPOMTENbHbIE MaTepHajbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO,
KepaMHKa, MaTepHalbl s SJIEKTPOHUKH, HAaHOMATepHAIbl, OpPTaHUYECKUE WU
MUHEpPAJIbHBIE YI00pEHUS
XuMHUS W 30POBbE YEJIOBEKA: IpaBWJIa HCIIOJIB30BAaHUS JICKAPCTBEHHBIX

3.3 IperapaToB, MpaBmiIa 0E30TIaCHOTO UCTIOJIL30BAHUS TIPEIIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU



https://aram.uralschool/
mailto:aramschool@mail.ru

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1 T'abpuensan O. C. Xumus: 10-# kiiacc: 6a30Bbli ypOBEHb: YUEOHUK /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 5-e u3a., cTep. —
M.: [IpocBemienue, 2024 — 128 c.

2 T'abpuensn O. C. Xumus: 11-i1 kinacc: 6a30Bblii ypOBEHb: YUEOHUK /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. — 6-e u3a., cTep. —
M.: IIpocBemenue, 2025 — 127, [1]

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanuzanus tpedoanuii @I'OC ocHOBHOTO 00111€T0 00pa30BaHMUSL. -

Metoaundeckoe mocooue amst yautens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://uchi.ru/
https://www.yaklass.ru/

bu6nuoreka [JOK

POII https://resh.edu.ru/
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