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HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oO0mero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOTpaMMbl CPEJIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM cTanaapte COO, ¢ yuétom Konnenuu npenoaaBanus y4eOHOTo
npeameta «XuMus» B o0pazoBaTebHBIX opranuzanusx Poccuiickoit denepanu,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJ0KEHUN
«Crparerun pas3sutus Bocnutanusi B Poccuiickoii @enepanuu Ha nepuoa Ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oO1ielt crpaterud o0yueHus, BOCIIUTAHUS U Pa3BUTH, 00YUArOIINXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, Pe3yabTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3allud, SIBISIETCS HEOThEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM peau3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TpUPOJHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOydarolIuxcs Ha
YpOBHE CcpeHero o01iero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yu4€ToM crenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHWUU TPHUPOABI U B
MaTepUaIbHON KU3HM OOIECTBA, a TAKXKE C yUYETOM OOIIMX LENEH U MPUHIUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW ITMBUJIM3AIIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIMOHATIBHOTO HAYYHOTO MBIILJICHHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
IPUPOJIBI M YeNOoBEKa, KOTopoe (OPMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOM 4acThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa W XU3HM KaxXJIoro wieHa ooOmectBa. CoBpeMEHHas XUMHUs KaK Hayka



co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJIC€HA HAa pEIICHUE
I00aIbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MacCHOCTH U OXPaHbI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydarommxcs, HEOOXOAUMYI0 UM JJisi  BbIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as ¥ HEOpPraHWYecKkas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHH) U
opraHuyecko xumuu. @OopMHUpPOBaHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npenMera O00eCleYyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOI000pa3ust
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPHUN XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckass XuMus» chopMUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3YYeHHIO Yy4eOHOro Marepuaia U oOyClIOBIeHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeiIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHX U  DIJIEKTPOHHBIX
Npe/ICTaBIeHUH O CTpOeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAIOTCS B Pa3BUTHH — OT YTJIIEBOJAOPOJOB /IO CIIOXKHBIX OMOJIOTUYECKH aKTUBHBIX
coenuHeHMd. B Kypce  OpraHM4ecKOM  XMMHUHU  TIOJYy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHUs NEepBOHAYATLHBIE
NPEJICTABIICHUSI 0 XUMHYECKOU CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpHUBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHMUECKHE CBEACHHS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD» OOydaromuMcsl TPEIOCTaBIsSETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUONIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTHYECKUX TO3UIUH,
riyo)ke TOHSATh HMCTOPUYECKOE W3MEHEHHWe (YHKIMA STOTO 3aKOHa — OT
00001aroIIe 10 O0BSICHSIONMICH U TPOTHO3UPYIOIIEH.

Ennnas cucrtema 3HaHMM O BaXHEMIIHUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHYECKUX pPEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MPOTEKAaHUS TOoNoaHAeTCs B Kypcax 10 u 11 knaccoB aneMenTamu
COAEPKaHUsI, UMEKIIUMU KyJIbTYpPOJOTUYECKUN W NPUKIATHOW XapakTep. OTH



3HaHUSl CIMOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B MIO3HABATEIBHOW U MPAKTUUYECKOU AEATEIBHOCTH YEIIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
Y MIPAKTUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICITUBATh UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3HAaHUH,
pELICHUS] MHTEIUIEKTYaJIbHbIX U SKCIIEPUMEHTAIBHBIX UCCIIEA0BATEIbCKHUX 3a7a4. B
IIEeJIOM COJIep)KaHue ydyeOHOro mnpeaMera «XUMUS» JaHHOTO YPOBHSI W3Y4YEHUS
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y OOYUAIOIIUXCSI MUPOBO33PEHUYECKOM OCHOBHI
Ui TIoHUMaHus QuiaocoPpckux wuaed, TaKUX KaK: MaTepHAIbHOE €IMHCTBO
HEOPraHUYECKOTO U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHUEM, IT03HABAEMOCTb TPUPOAHBIX ABICHUNA MYTEM IKCIEPUMEHTA
U pEIICHUS TMPOTUBOPEUMH MEXJTy HOBBIMH (aKTaMd U TEOPETUYCCKUMHU
MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
Tak)Ke MpoOsieM COEpeKEHUsT YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B mnnaHe pemeHus 3agad  BOCHUTAHMWS, PAa3BUTUS W COIMATM3AllUU
0o0ydJaromuxcs TPUHATHIE MPOrPaMMON MO XUMHHU TOJIXOAbl K OINPEIeTICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalOT (opmupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX JIEUCTBHM, UMEIONINX 0a30BOE 3HAYEHUE JIJIsI PA3TUYHBIX
BUJIOB JIEATEILHOCTH: pEHIeHUs MpodiieM, IMOMCKa, aHajdu3a U 00padOTKH
uHboOpMaIK, HEOOXOAUMBIX JUIsi MPUOOPETEHUs OIbITa MPAKTUYECKOH W
UCCJIEA0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TMO3HAHUH
XUMUHU.

B mnpaktuke mnpenogaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEHET0 OOIIEero o0pa3oBaHus, IMPU ONPEISICHUN
COZIEpKATEIIbHOM XapaKTEPUCTUKU LEJed W3Y4YeHHs MpeIMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3yYEHUS
MPEIMETA SBJISICTCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO AaHHOM TOYKE 3pPEHUs TJABHBIMU LEISMH H3Y4Y€HUs IpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRsAIOTCS:
dbopMupOBaHUE CUCTEMBl XMMHUYECKUX 3HAHWHM KaK BaKHEHIIEH COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE KOTOPOM JICKAT KIIFOUEBbBIC
MOHATUSA, (PyHIaAMEHTAIbHbIE 3aKOHBl M TEOPUU XUMHUM, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHUE M MOHWMAHUE CYIIHOCTH JOCTYMHBIX 0000IICHH MHPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS,
dbopMupoBaHUE U Pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS
BEILIECTB M XUMHYECKHUX pEaKlHil, HEOOXOAMMBIX ISl NMPUOOpPETEHUS YMEHHUI



OPUEHTHUPOBATHCS B MUpPE BEIIECTB U XUMUYECKUX SIBJICHHUH, UMEIOIMINX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHUH U CIOCOOOB J€ATENbHOCTH, CBSI3AHHBIX C HAOJIIOJEHUEM U
O0OBSCHEHHEM XMMHUYECKOI'O 3KCIEPUMEHTa, COOIIOAECHUEM IMpaBui 0O€301acHOro
oOpallieHusl ¢ BEIIEeCTBAMM.

Hapsiny ¢ atuMm, conepxaTenbHas XapaKTepUCTHKA LEJIeH U 3a/1ay U3y4yeHUs
npeaMeTa B MporpaMMe 1o XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMH B CHUCTEME cpeaHero oodimiero obOpa3zoBanus. CeroaHs B
NperoIaBaHuy XUMHHU B OOJIBIIIEH CTETIEHN OTAAETCS MMPEATIOYTCHUE TPAKTHUECKON
KOMIIOHEHTE COZACpXaHWsl OOYy4YCHHs, OpPHUEHTHPOBAHHOW HA TIOJATOTOBKY
BBIMYCKHUKA 00111€00pa30BaTeIbHONM OpraHU3allMM, BIAJCIOUIEr0 HE HabopoM
3HaHWH, a (PYHKIMOHATBFHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMECHHSIMH
AKTUBHOTO IMOJYYCHUS 3HAHUH U IPUMEHEHUS MX B PEANbHOU JKU3HM JIUIS PEIICHUS
NPaKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3THM TTpH U3yYEHUH NMPEAMETa K XUMUSD» JOMUHUPYIOIIEe 3HAUCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajanrausi 00yJaroImuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
GopMuUpOBaHUE  HWHTEIUIEKTYalbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO IPaMOTHBIX
pEIICHU B KOHKPETHBIX >KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IpUMEHEHUEM;

dbopMupoBanue 'y OOydYaromIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[M), UMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3jIMYHbIX BHUJOB
NEATeIILHOCTH: PEIIeHUsT po0jieM, MOMCKa, aHaln3a U 00paboTKH MH(pOpMAIUH,
HEOOXOIMMBIX /I IPUOOPETEHHUS OTIbITA AEATEIHHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TIO3HAHWUU XMMHUHU, a TAKXKE IS OIEHKUA C TO3UIMHA HKOJIOTHYECKOM
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJioBeKa U MPUPOHYIO CPENY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPHOOPETaTh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBPEMEHHbBIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU NJIsl TIOMCKA U aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

(dopMupoBaHuE U pa3BUTHE Y O0YUAIOIINXCSA aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHNS, HAOII0JaTeIbBHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWW U TPOBEICHUN XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydaomuxcsi YOeXKIEHHOCTH B TyYMaHHCTHUYECKOM
HAIMPABICHHOCTH XWMHH, €€ BaXXHOW PONHM B PEIMICHUU TIOOATBHBIX TPOOIeM
paIMOHANIBHOTO MPUPOIOTIOIB30BaHUS, TIOMIOJIHEHUSI YHEPTETHUECKUX PECypCOB U
COXpaHEHHUs! TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO



OTHOLIEHUS] K NPUPOAE U CBOEMY 3J0POBBIO, a TAKXKE MNPUOOPETEHHUS OIbITA
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU JJISI TPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpPEAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeIMETHON o0aacTh «EcTecTBEeHHO-Hay4HbIE
IPEIMETHI».

OO611ee 4Mcno 4acoB, OTBEAEHHBIX JUIsl M3YUEHHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Heaeno), B 11 kimacce — 34 gaca (1 gac B Henelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MAaTepuaioB. Teopus CTPOCHHUS OpPraHMYEeCKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYECKUX COEIUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOABbl M3YYEHHsS BEIIeCTB M WX MPEBpalllCHH:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB 10 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IU1aBjieHUE, OOYTITMBAHUE U TOPEHUE).

YriaeBogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PAl. DTUIEH U MPONUIIEH —
NPOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS H
NOJIMMEPU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MpOCTEHIINN TpeAcTaBUTENb AJKHUHOB: COCTaB, CTpOEHHUE, (U3MUECKHe WU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3MUYECKHE U XUMUYECKHE CBOWCTBA
(peakuuu raJoreHMpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  Xumudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHue U npumereHue. TOKCUIHOCTh apEHOB.
I'eneTnueckasi CBA3b MEXAY YIJ€BOAOPOJAMHM, NMPUHAICKAIUMU K Pa3InYHbIM
KJIACCaM.



IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupoaHbIii ra3 U MONYTHBIE
He(dTauble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHS BEIIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTb»
U «YTonb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJOT€HONPOU3BOIHBIX,
pOBEJICHNE NPAKTUYECKON PabOThI: MOIYyYEHUE ITUICHA U U3yYEHHUE €ro CBOMCTB.

PacuétHrnle 3agaun.

Bobluncienuss 1o ypaBHEHHIO XWMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOJIYKTa PEaKlMM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoaconepxkamue opranu4ecKue coeJHHEHHUA

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHON: CTPOECHHE,
¢uznueckre W XMMHUUYECKHE CBOWCTBAa (pPEakuu C aKTHUBHBIMH MeETaIaMH,
raJIoreHOBOZIOPO/IaMH, TOpPEHHUE), TpUMEHeHHe. BoaopoaHbie CBSI3U MEXKIY
MOJIEKYyJIaMU CUpTOB. [leficTBUE MeTaHoJIa U ATaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rniepruHa U STUIIEHIJIMKOIIS.

@deHoJ: CTPOCHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKILINH ), IOJyYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MpEebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHas U YKCYCHas
KHCJIOTBI: CTpOeHUe, (PU3nUecKre U XUMHUYECKUEe CBOWCTBA (CBOWCTBA, 00IIME AJIs
KJ1acca KHCIIOT, peakius dTepuuKalun), mojrydeHue u npuMenenue. CteapuHoBast
Y OJIEMHOBAsl KUCJIOTBHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KHCIOT. Mplia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxuble >Qupbl Kak TMPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['miaponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KHUPOB.

VYraneBonpl:  coctaB, KiaccuuKanus ~— yrieBoaoB  (MOHO-, IU- H
nonucaxapubl). ['10ko3a — npocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (PU3HUEcKre U XUMUYECKHE CBOMCTBA (B3aUMOACHCTBHE C THIPOKCHIOM
menu(Il), okucienne aMmMuadyHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBiIeHuUE,
OpOXKEeHHUE TIIOKO3bI), HAX0XKACHUE B IPUPOJIE, MPUMEHEHNE, OMOIOTHYECKast POJIb.
dotocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3BI.




Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia u
1neutoao3bl.  dU3MYeckue ¢ XUMUUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsI PEAKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX MPEBPAILCHUI:
MpOBEJICHNEe, HAOIOJICHHE UM OIMCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(Il)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcugom wmenu(ll), BzammomeicTBHE Kpaxmalia C HOJIOM),
IPOBEICHUE MTPAKTUUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrnle 3agaun.

Boluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00béMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcojiepKaniue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIC OpraHuYecKre coeuHeHus. Pu3ndeckue u
XUMUYECKHE CBOWCTBA aMMHOKHUCJIOT (Ha TpuMepe IHiuHa). buomorndeckoe
3HAYCHUE aMUHOKHUCIOT. [lenTuapl.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIC PEaKIuU Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HMX IPEBpAIICHUN:
HAOJII0/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlHs OEJIKOB MpH
HarpeBaHUMU, IBETHHIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAWHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHCHCALIHSL.

OKCIEpUMEHTAIIbHBIE METOAbl H3YyYEHHS BEUIECTB M HX IPEBpalllCHUN:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBS3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYyIIECTBISICTCA Yepe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHSTHUMI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O [[UKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHWsl, aHAJIU3, CUHTE3, KiIacCUUKAIs, NEPUOJUIHOCTh, HAOIIOAEHNE,
MU3MEpEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.
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®dwuszmka: Marepus, DJHEprus, Macca, arToM, OJJEKTPOH, MOJEKya,
DHEPreTUYECKUH YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYCCKUC BETMYMHBI U CAMHUIIBI UX H3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
¢doTocuHTe3, OMONOTMYECKH AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECypCHI.

TexHoNOrus: MHUIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUU

XuMmudeckud anemMeHT. AtoMm. Aapo aroma, W30TONBL. ODJNEKTPOHHAs
00o0JI0uKa. DHEPreTuYecKue ypoBHH, MOAYPOBHH. ATOMHBIE OpOWTalH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypalHsi aTOMOB.

[Tepuonnueckuii 3akoH u llepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. Cps3p nepuogudeckoro 3akoHa u llepuoguyeckoil CHCTEMBI
xuMmnueckux sneMmeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHWMHYECKHUX DSJIEMEHTOB U
o0pa3yeMbIX HWMH MPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U MEPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJIEHTHAsl HEMOJISIPHAsT M TOJIApHAsl, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lTonaTne o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPBL.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COEMHECHUM. Homenkmnarypa
HEOPraHWYECKUX BelIeCTB. [‘eHeTnueckas CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K Pa3JIMYHbIM KJ1accaM.
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Xumuueckas  peakuus. Kimaccubukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOM W OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMHUUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuuu. Xumuueckoe paBHOBecue. MaKTOphl, BIUAONME HAa COCTOSHHUE
xumuudeckoro pasHosecus. [Ipunuun Jle Ilarense.

OnekTponauTuyeckas auccornuanus. CHIbHBIC U cabbie 35eKTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTAasd, HEUTpaIbHas, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIL:
neMoHcTpanusa Taosui «l[lepuoanueckas cucrema xumudeckux snemeHntoB J[. U.
MenneneeBay, U3ydeHUE MOJIeNied KPUCTAJUIMUECKUX PEHIETOK, HAOMIOICHUE W
OMHCaHWEe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACICHNUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHHUBEPCATBLHOTO HHANKATOPA, PEAKIIM HOHHOTO OOMEHA), TPOBEICHNE
paKkTUUeCcKo paboThl «BinusHue paznudHbIX (aKTOPOB HA CKOPOCTh XUMUUYECKOM
peaxkuumny».

PacuétHrie 3agaun.

Pacuétel 1o ypaBHEHMSIM XUMUYECKHUX peakuuid, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOIB30BAHUEM TTOHATHUS «MAcCOBast JOJIS
BEILECTBA.

Heopranuueckast xumust

Hemerannel. Ilonoxenue HemerammoB B Ilepuommueckon  cucreme
xumudeckux snemMeHTtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUST HEMETAUIOB (HAa MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yrieposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrmeponga MU KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAJIOB U UX COCTUHEHHUM.

Mertamisl. Ilonoxenue meramnoB B [lepuoguueckoil cucreMe XMMHYECKUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHMSI SJIEKTPOHHBIX 000J0UYEK
aToMOB MeTasuioB. O6mme Qusnyeckue cBoiicTBa MeTawioB. CrijiaBbl METAJIOB.
DNEKTPOXUMUYECKUH PsiJl HAMIPSKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA Ba)XKHEUIIIMX META/UIOB (HATPHM, Kajdul, KaJbIIHM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCITUHECHUH.

OO6mme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX [PEBPAILCHUI:
M3YUYEHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 0Opa3lOB HEMETAIOB, PELICHUE
AKCHEPUMEHTAIBHBIX 3a/la4, HAOJNIOJEHWEe M OINUCAHHE JAEMOHCTPAlMOHHBIX U
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7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THMAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U 1IEeJ0Yel, KAYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJJIOB).

PacuérHble 3anaum.

Pacuétel macchl BemiecTBa WM 00BbEMaA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIIU OJHO
U3 BEILECTB UMEET MIPUMECH.

XuMHs U )KU3Hb

Ponb xumun B 0o0ecrieuyeHUH HKOJIOTMYECKOM, IHEPreTUYeCKON M MUIIEeBOM
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSTHE O HAyYHBIX METOAAX MO3HAHUS
BEIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBILIIEHHOTO
NOJIYYEeHUS BaXKHEHUIIIUX BEIIECTB.

YenoBek B MHUpPE BEIIECTB M MaTEpHAJIOB: Ba)XXHEHIIHWE CTPOUTEIbHbBIE
MaTepHualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, KepaMuKa,
MaTepHalbl ISl AJEKTPOHUKH, HAaHOMATEepUasbl, OPraHMYEeCKUe W MHUHEpaJbHbIC
yI00peHUs.

XuUMHSIT ¥ 3/10pOBbE YENIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOrO UCIIOJIb30BAHUS MIPENAapaToB OBITOBOM XUMUHU B
IIOBCETHEBHOM JKHU3HMU.

MexnpeIMeTHBIE CBS3H.

Peanuszamuss ~ MeXnpeaIMETHBIX  CBsI3€l  NpuU  M3ydyeHHMM oOwmed u
HeopraHu4eckol XxuMuu B 11 Kilacce ocyIecTBisIeTCs 4epe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX MOHITHM, TaK W TOHATHH, SBJISIOIIMXCS
CUCTEMHBIMHM IS OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHATHUS: HAy4HbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCU(pUKAIUsi, I[EePUOJUYHOCTb, HAOJIIOJIEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHNUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepus, SHEPIUs, Macca, aToM, 3JIEKTPOH, ITPOTOH, HEUTPOH, HOH,
M30TOIl, PAIHOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBa, (PU3NYECKUE BEIMUMHBI M €AMHULBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMble, TOILIHBO,
pPECYpPCBL

TexHonorus: XuMHUYECKasi MPOMBIIUIEHHOCTb, METAJUTYpPIHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX MaTEpUaIOB, CEIbCKOXO3SIIICTBEHHOE IPOU3BOACTBO, IHILIEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYeCKasi  MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHUX IpenapaTroB, IPOU3BOJICTBO KOHCTPYKLIHMOHHBIX MAaTepuasos,
AJIEKTPOHHAs MPOMBILIIEHHOCTb, HAHOTEXHOJIOT U H.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA I[TPOI'PAMMEBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JIESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTra «XUMHUS» Ha YPOBHE CpEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH [EJIOCTHOU
CUCTEME XMMUUYECKOr0o 00pa30BaHMUS;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JOCTUTAIOTCA B
€AUMHCTBE Y4YE€OHONM M BOCHUTATENBHOW JCSTEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJjaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4YarommXcs M0 peaqu3aiiy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMS:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

IOPEACTaBICHUS O COLUAJIbHBIX HOpPMax U NpaBUIaX MEKIUNYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIbHOCTH MTPU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATEJIbHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCIEPUMEHTOB;
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CIIOCOOHOCTH TMOHMMAaTh WU NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUS] K HCTOPUYECKOMY U HAY4YHOMY HACJIEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MpOIecCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHUS HAyKHW €CTh Pe3ybTaT
JUIMTENIbHBIX ~ HAONMIOJICHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MOJIYYEHUH U TTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC ¢ XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIICH ¢
MO3UIIMA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TIOCJICICTBUH ITHUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHUMAaHHUS IIEHHOCTEW 3740poBOro MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMMaCHOTO OOpaIleHWs C BElIeCTBAMU B OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JIEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH TMPaBUJI HWHAUWBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHMSI TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (YHMOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYrMX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3muyHOTO poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyJAa U pe3ysibTaTaM TPYJIOBOU NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpaeKTOpUHU
oOpazoBaHus, Oynymied mpodeccun M pealn3alid COOCTBEHHBIX >KM3HEHHBIX
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IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11€J€COO0PA3HOr0 OTHONIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYyILIECTBOBAHHMS )KM3HU HA 3€MIIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPoOeM, BIMSIHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbLHOM CpEIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHXKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HEMPUATHUS JEUCTBUN, NPUHOCAIIUX Bpell OKpYKarolen
IPUPOJHON cpesie, YMEHUsI MPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEHCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHIECKON KYIbTYPHI,
OTIbITa NeATeIbHOCTU AKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATHUBHOM U COIMATIBLHOMU
NpakTUKe, CIHOCOOHOCTM W YMEHHMS aKTHUBHO TPOTUBOCTOATH HCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeUM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU IIEIOCTHOTO
NpeJICTaBIICHUsI 00 OKPYKAIOIIEM MUPE KaK O €JUHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W pelIeHuU MpoOJeM COXpaHEHUS
IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUH IS COBPEMCHHOMU
[IUBUJIN3AIUN: B €€ TYMaHUCTUYECKON HAMPABICHHOCTH U BaYKHOU POJIH B CO3/IaHUH
HOBOM 0a3bl MaTepUaIbHON KyJIbTYpPHl, PEHICHUU TJIOOANBHBIX MPOoOIIEeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUILIMHBI, OOECIIEUCHUH YCIOBUU
YCHEIIHOTO TPY/Ja M KOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYUIHOCTH METOJI0B
MMO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJTy9aeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHUS SIBICHUIA OKPYKAIOIIETO MHUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ MMEIOIINXCS JAHHBIX C TEJIBIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHHS IS
penIeHus Mpo0JieM B pealbHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKOMN 1eSITEIbHOCTH;
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TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpEephIBHOMY 00Opa3oBaHHUIO U
caM000pa3oBaHUIO, K AaKTHBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJa B pa3iuuHbIX cdepax npodeccuoHalIbHOU
JeSITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOCHUS y4yeOHOro mpenMera «XUMHsS» Ha
YPOBHE CpEeAHET0 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HAYMMblE IS dbopMHpOBaHUS  MHUPOBO33PEHHUS  O0yYaroUUXcs
MEXIUCIUIUIMHAPHBIE (MEXIpeIMETHbIE) OOIEHAayUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
Ipolecc, CUCTEMa, Hay4YHbIH (PakT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0BAHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpPCAJIbHbIE y4eOHbIE JEHCTBUS (TO3HABaTEbHbIC, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COI[MAIBHOM KOMITIETEHIIMH 00YyYarOIUXCs;
CIIOCOOHOCTD o0yuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHUBEpCAJIbHbIC YUCOHBIC
JNEUCTBHUS B TTIO3HABATEIILHON U COIIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCILHBIMH, KOMMYHUKATHBHBIMA U  PETYJIATHBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBbIMH NMO3HABATEJbHBIMH
JeHCTBUSIMM

1) 6a30Bble JJOrHYecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodIieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OnpeAesaTh LEIH JEITEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUHM HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPHUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICNIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM M YCTAHABIMBATHh HMX B3aMMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS JJISI OOBSCHEHHS OTISIbHBIX (DAKTOB U
SIBIICHUI;

BBEIOMpATh OCHOBAaHHMS W KPUTEPUU JUJIA KIACCH(PUKAIMU BEIICCTB H
XUMHWYECKUX PEaKIUl;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCCyXJACHUS (MHAYKTUBHBIC, JIEIYKTHUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;
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MIPUMEHSIThH B MPOIECCE MO3HAHUSI, UCIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU PElICHUH Y4eOHBIX MO3HABATENIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHbBIE MOJICTBHBIC TIPEJCTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEaAKIUH.

2) 6a3oBbIe HCCIe0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

dbopMyITUpOBATH LIEJIM U 33J1a4l UCCIIEIOBAHMS, UCTIOIH30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHWPOBAHHWS MW TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
mpoiiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpOBaTh
0000ITIeHNS ¥ BBIBOJABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIIEeOBAaTENbCKOM UM IPOEKTHOMU
JESTENbHOCTH, TPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
NOMCKY METOJIOB PELIECHUS TPAKTUYECKUX 3a1a4, IPUMEHEHUIO PA3JIUYHBIX METOIOB
MO3HAHMUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHUKAX WHPoOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XHMHUYECKOrO COJEpXKaHUs, CIPABOYHbBIE IOCOOUS,
pecypcel MHTEepHETa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (OpM
peACTaBICHUSA, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTD u
HEMIPOTHUBOPEUYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orOope wuHPOpMaNMKM, HEOOXOAUMON Il BBIOJHEHUS YYEOHBIX 3a/a4y
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHMAIBHYIO  (OpPMYy  TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHUE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTE ¢ XMMHUIECKOU
uH(pOpMaIMEil: MPUMEHATh MEXKMpPEeIMETHbIE ((hU3MYEeCKHe W MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIBI, a00pEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIWYECKHE CPEJCTBA
HarJISIAHOCTH.

OBJajieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMY JA1eHCTBUSIMH:
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3a/1aBaTh BOIIPOCHI IO CYILIECTBY OOCYXIa€MOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  WJACH, (POPMYIUPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEII0KEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTAUMENd pE3yJbTaTOB IO3HABATEIBHOM JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOro mpoekTa u (OopMyIupoBaTh BHIBOJBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMK B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

CaMOCTOSITEIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBbHYIO
NEATENbHOCTD, Olpenessis €€ LeJId W 3a4adyd, KOHTPOJUpPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH TMpeJlaraéMblii  alTOpUTM JEUCTBUN MpH
BBITIOJIHCHUU Y4YEOHBIX M HCCIEIOBAaTEIbCKUX 3aJlad, BBIOMpaTh Haubosee
3 PeKTUBHBIN C€MOCOO0 MX pelieHuss ¢ Y4ETOM TMOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JIESITEIIbBHOCTH HA OCHOBE CAMOAHAJIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpeameTHble pe3yabTaThl OCBOEHHS Kypca «OpraHuyeckas XuUMHSI»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh  TIPEACTABICHUM O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUI PUPOIBI,
B (QOpPMUPOBAHHM MBIIUICHUS M KYJbTYPBhl JIMYHOCTH, €& (DYHKIMOHATHHOM
IPaMOTHOCTH, HEOOXOAUMOM NJIsi PEIICHHs MPAKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeIE;

BJIAJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIIne TMOHATUS (XMMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAas
000JI09YKa aTomMa, MOJIEKyJa, BaJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, XUMHUUYECKASI
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKITMOHAIbHAS TPYIITIA, paIuKal,
M30MEpPHs, U30MEPBI, TOMOJIOTMYECKU I P, TOMOJIOTH, YIJIEBOIOPOABL, KUCIOPOI U
a30TCOZIEPKAIME COCAUHEHMS, MOHOMEp, NOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUM U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH; MHUPOBO33PECHUYECKUE 3HAHWS,
JIe)KalllMe B OCHOBE IOHUMAHHUS TMPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUHN, (PAKTONIOTMYECKUE CBEACHUSI O CBOWMCTBaX, COCTaBe, MOJYYCHUU U
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0€30MacHOM HCIMOJb30BAaHUM BAXKHEUINIMX OPraHMYECKUX BELIECTB B OBITY H
MPAKTUYECKOMN JAESATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISITH XapaKTepHbIE MNPU3HAKU TOHSTHUH,
yCTaHABIIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHUS MPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYH) CHUMBOJIUKY ISt
COCTaBJICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMyn  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX PEaKIIHi,
U3rOTaBIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WILTIOCTPALIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeaéHHOMY
KJIAcCy/TPyIIe COCIUHEHUH (YIJIEBOJOPOABI, KHCIOPOJ M a30TCoJepKaIlue
COCJIMHEHUS, BBICOKOMOJICKYJIIPHbIE COCIWHEHMsI), JlaBaTh WM Ha3BaHHUS IIO
cuctematnueckoit Homenkiarype (IUPAC), a takke NpUBOIUTH TPUBUAILHBIC
HA3BaHUS OTJICIBbHBIX OPTraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, aleTHJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HEeHoJ, (hopMalbACTH/, aleTaIbICTH I, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBAsA KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, [eJTI0a03a, TIUIUH);

c(hOpPMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJIBI XUMHYECKOW CBS3U B
OpraHUYECKUX COECIMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMUYECKHE CBOWCTBAa THUIIUYHBIX MPEACTABUTENEH pa3IUYHBIX KIJIACCOB
OpraHWYEeCKHUX BEIIEeCTB (METaH, 3TaH, dTHJICH, IPONUJICH, alleTHUIeH, OyTaaueH-1,3,
MeTUI0yTaaueH-1,3, 6eH3051, METaHOI, 3TaHOJ, ATHICHTIINKOJIb, TITUIEPUH, (EeHO,
aneTaabIeru, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, [eJUTI0JI03a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh F'€HETHYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKUUA C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CoIpbs (HEDTh, TPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX TEPEPAOOTKHU U MPAKTHIECKOE
MPUMEHEHUE TPOAYKTOB MEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa
peaKIuy 10 U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUH);

chopMHUPOBAaHHOCTh, yMEHHH BIJIaJIETh CHUCTEMOM 3HAHM 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
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XUMUYECKUX SIBIICHUN (HaOI0/IeHNE, U3MEPEHUE, DKCIIEPUMEHT, MOJIETUPOBAHNUE),
WCMOJIb30BATh CHCTEMHBIE XHUMHUUYECKHE 3HAHUS Uil TPUHATHS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MPaBUIa MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U J1TabopaTOpHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSMHU IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIbBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIPEeBpaIllCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHUE
ATUJICHA U U3YUYEHUE €TO CBOMCTB, KAUECTBEHHbBIC PEAKIIUU OPTraHUUYECKUX BEIIECTB,
JieHaTypalusi 0eJIKOB IMPU HArPEBAaHUU, IIBETHBIC PEAKIIMKU OCJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKH O€30MacHOCTH TP OOpalleHud C BeleCTBaMU U
1a00paTOpHBIM  O0OPY/IOBaHUEM, TMPEACTABISATh PE3yJbTaThl XUMHUUYECKOTO
JKCTeprMeHTa B (opMe 3amucy ypaBHEHUNM COOTBETCTBYIOIIMX pEaKIuid u
(dbopMyITHpPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YJILTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaIMIO, TIOyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeICcTBa MacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHUWA  COOJMIOAATh  MpaBWjia  SKOJOTUYECKU
1IeJIeCO00pa3HOro TMOBEJEHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHOM Cpelbl, OCO3HABATh
OMAacHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEHCIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMAas cMbICH Tokazarens [IJIK, moscHsITh Ha mpuMepax CrocoObI
YMEHBIICHUSI W TPEAOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUst 0Oy4YaroIIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYHHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYaloOIUXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anmicn XUMHUYECKHX

dbopmy.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XUMHUU B IO3HAHUU SIBIICHUU PUPOIBI,
B (OpPMUPOBAaHUU MBIIUICHUS] U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
rPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO U MIPUPOIHON Cpelie;
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BIIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TMOHATUSA (XUMUUYECKUU DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCICHUS, XUMUUYECKasl CBA3b
(KoBaJIeHTHAsI, MOHHAS, METANTMYECKas, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peiéTka,
TUNBl ~ XUMUYECKUX  PEaKUUil, pPacTBOp, DJIECKTPOJMTHI,  HEIJIEKTPOJHUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW PEaKIMK, XUMUYECKOE PABHOBECHE); TEOPUH W 3aKOHBI (TEOpus
BJIEKTPOJIMTUYECKON Aucconuanuu, nepuoaunyeckul 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUsS U MPEBPAILCHUS YHEPIUU
Ipy XUMHYECKUX DPEAKIUsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHHN S3BbIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUU M 0€30MMacHOM HCTIOJIb30BaHUN BAXKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEepHbIE MPHU3HAKU TOHSITHUH,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS TPHU
ONMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpPMyJIT BEIIECTB M  ypaBHEHUH XUMUUYECKHUX  PEaKIIUH,
cucreMmarnueckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid Tra3, YIVICKUCJBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIIEHAS U3BECTh, TUTHhEBAs CO/AA, TUPUT U IPYTHE);

c(hOopMHUPOBAHHOCTh YMEHHUMN OINPEEIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAUMHEHMSX PA3IMYHOTO COCTaBa, BUJ XUMHUUYECKOMH
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJIMUECKasi, BOJIOPOAHASA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BeEIIeCcTBa (aTOMHas, MOJEKYIsipHas,
WOHHAasI, METAJJINYECKas ), XapaKTep Cpebl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCJIMHCHU;

c(hopMHUPOBAaHHOCTH YMEHUMN YCTaHABJIMBATh MPUHAJIC)KHOCTD
HEOPraHMYECKHUX BEHIECTB IO HX COCTaBY K ONPEACIEHHOMY KIacCy/Tpyrie
COeIMHEHUM (MPOCTHIE BEIIECTBA — METAJJIBI U HEMETaJUIbl, OKCHJIbl, OCHOBAHUS,
KHCJIOTHI, aM()OTEPHBIC THIPOKCH]IBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHUU PaCKpPhIBaTh CMBICI IIEPHUOJINMIECCKOTO 3aKoHa /JI.
N. MenaeneeBa u IEMOHCTPHPOBATH €TI0 CUCTEMATH3UPYIOIIYI0, 00BICHUTEIBHYIO
1 MPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh dSJCKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKUX 3JeMeHTOB |—4 mnepuonosB Ilepuoanueckonn CUCTEMBI
xumuyeckux snemeHTtoB /. M. MeHnaeneeBa, ucnoib3ys MHOHATUS «S-, p-, d-
3JIEKTPOHHBIE OPOUTAIINY, «IHEPTECTUUECKHUE YPOBHMY, O0BIACHATH 3aKOHOMEPHOCTH
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M3MEHEHHUsI CBOMCTB XMMHMYECKUX JJIEMEHTOB U UX COCAMHEHUN MO MEpuojam u
rpynnaM [lepuoauyeckoil cucremsl xXumuueckux 31aeMeHToB [l. M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEUIECTB  Pa3JUMYHBIX  KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE TCHETHUECKON CBSI3M MEXJY HEOPraHWYECKUMU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHA;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKUE PEAKIUU IO
pa3IUYHBIM NpHU3HAKAM (YUCIY M COCTaBy pearupyrouiux BeLECTB, TEIMJIOBOMY
b dexTy peakuuu, U3MEHEHHIO CTENeHEH OKHUCIICHMSI 3JE€MEHTOB, OOpaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh ypPAaBHEHUS PEAKIMN pPa3IUYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHS, TIPH KOTOPBIX ATH PEAKIIUH YT O KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH PEAKIMH, MOATBEPKAAIONINE
KayeCTBEHHBII COCTaB pAa3JIMUHBIX HEOPraHMYECKHX BEIECTB, paCIO3HABAThH
OTIBITHBIM TTYTEM MOHOB, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  PACKpPhIBaTh CYIIHOCTh  OKHCJIHMTEIIHHO-
BOCCTAHOBHUTEJNBHBIX PEAKIIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOrO OallaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakluu OT PA3IUUHBIX (PAKTOPOB; XapaKTep CMELIEHUSI XUMHUUYECKOTO paBHOBECH S
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (npuniun Jle llarense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE MPOIECCHI,
JeXKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS CEPHOM KHCIIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH NPEACTABICHUM 00 OONIMX HAyYHBIX MPUHIMIAX U
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHMCICHUS C MCIOJIH30BAHUEM
MOHSATHS «MAacCOBas J0JI BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILLIEHHI ra30B MPU
XUMUYECKUX pEaKIUsAX, MAcChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce€ WIM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEAKIHU
BEIECTB, TEIIOBOr0 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MACCHI
BEILIECTB, IPEBPAILICHUS U COXPAHEHUS] SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATH TIPABIIIA TTOJIB30BAHUS XUMHYECKON
MOCy/IOM U JTa0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEII[ECTBAMUA B COOTBETCTBUHM C MHCTPYKIIUSIMH TIO BBITTOJIHCHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3fioKeHUEe MEePOKCHAAa BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJICICHHE Cpebl pPAacCTBOPOB BEIIECTB C IOMOIIBI  YHUBEPCAIBHOTO
WHJMKATOpa, BIMSHUE PA3JIUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU peaKkiuu,
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peaklud MOHHOTO OOMEHa, KayeCTBEHHBIE peaKIMu Ha cyinbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/Jad M0
temaM «Metamibl» U «HemeTannel») B COOTBETCTBHM C MNpPaBHJIAMH TEXHUKU
0e30MacHOCTH IPHU OOpAaIEHUH C BEIIECTBAMU U JaOOPAaTOPHBIM 00OPYIOBAHHUEM,
MPEACTaBIATh PE3YJbTAaThl XUMHUYECKOIO JKCIepuMeHTa B (opMe 3amucu
YpPaBHEHHI COOTBETCTBYIOIIUX PEAaKLMi U (POpMYyIHpPOBaTh BEIBOABI HA OCHOBE 3TUX
pE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TIOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKanuu, UTHTEpHET U IpyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  IKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JESATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3JI0POBbSl M OKpPYXKAIoIIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCThH BO3/ICMCTBUS Ha JKUBBIE OPTaHU3MBbI OMPEIEIEHHBIX BEIIECTB, IIOHUMAs
cvpicn mokazarenst [IJIK, moscHAT, Ha mpuMmepax CcHocoObl yMEHBIICHHUS H
NpEeIOTBPAILICEHUS UX BPEJAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUsi 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaxX IMO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUH;

IUIA  CIIENBIX W CcHabOBUIAIIMX OOYYarOIIMXCSi: YMEHHE HCIOJIb30BaTh
penbeHO-ToUeuHYyI0 cucTeMy obo3HaueHuil JI. Bpaiins ans 3anucu XMMHUYECKHX

dbopmyi.
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10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uppoBbIe
Ne i/ pasi Konrpoabubie | [IpakTuyeckue (1nchp )
NPorpamMmbl Bceero 5 6 o0pa3oBaTejibHbIE
padoThI padoTsl pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
IIpeamer oprannyeckoi XxumMuu. Teopust
1.1 CTI;O)IGHI/ISI OI;)FaHI/I‘—IeCKI/IX coem/IHeHI/H?II) A.M 3 bubmorexa IJOK
’ T https://m.edsoo.ru/7f41837¢
byrneposa
Hroro no pazneny 3
Pasznes 2. YriieBoaopoabl
2.1 [IpenenbHble YrieBOIOPOIbI — aJIKaHbI 2 bubnnorexa LIOK
) https://m.edsoo.ru/7f41837¢
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [JOK
' aJKaJuEHBI, aJTKHHEI https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 ApOMATHYECKHE YTJICBON0PO b1 2 https://m.edsoo.ru/7f41837¢
54 [IpupoiHbIE HCTOYHUKH YTJIEBOIOPOIOB U 3 1 bubnuoreka [JOK
] UX mepepadboTKa https://m.edsoo.ru/7f41837¢
Wroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
bubmuoreka [JOK
3.1 Crptet. @eHon 3 https://m.edsoo.ru/7f41837c¢
39 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7 1 bu6mmoreka [JOK
] CrnoxHble 3¢upbl https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
3.3 YraeBon! 3 1 https://m.edsoo.ru/7f41837c¢
Hroro no paszneny 13
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Pasjen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHus

bubnuorexa [JOK
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 hitps://m.c dsoc])_.[ru 17641837
Hroro no pazgeny 3
Paspnen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 E;ﬁ?;ﬁf;igﬁ% (41837
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KIIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM u@poBbie
Ne i/ pasi Kourpoububie | [IpakTHyeckue (1ipp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTejibHbIE
padoTsI padoTbI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH u Bubmiorexa [OK
1.1 [Iepnoanueckas cucteMa XUMUYECKUX 3
https://m.edsoo.ru/7f41a636
anemenToB J. . Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4 bubmuotexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
bu6morexa [IOK
1.3 XHMHYECKHE PeaKuu 6 ! ! https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
21 Merazuist 6 ! https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
22 Hemerapi ? ! ! https://m.edsoo.ru/7f41a636
73 CBs3b HEOPraHUYECKUX U OPraHUYECKUX ’ bubnuoreka [IOK
) BEIIECTB https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
bubmuoreka [JOK
3.1 XHMUS.  JKU3HB 4 https://m.edsoo.ru/7f41a636
Wroro no pazgeny 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3
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10 KIIACC
KoJsinyecTBo yacoB
Ne Tema vooKa K i DJIeKTpOHHbIe LN poBbIe
/i yp Beero OHTPOJILHbIE PaKkTH4YeCKue 0BpA30BATEBHEIE PECYPChI
padoThI padoTsbI
. N bubmmoreka [{OK
[Ipeamet opranuveckoit XumMmuw, e .

1 pell p 1 https://resh.edu.ru/subject/lesson/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 6149/start/ 170388/

Teopust cTpoeHUsI OpraHUYECKUX COCTUHEHNN A. bubmorexa LOK ,

2 .. 1 https://resh.edu.ru/subject/lesson/
M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS 4823 /start/150933/
[IpencraBnenue o kiaccupuKanuu
O;)rainqecxnx BEIIECTB qul)OMeHKHaTypa bubmorexa LIOK

3 ) 1 https://resh.edu.ru/subject/lesson/
(cucTemaTuyeckas) U TPUBUAIbHBIC HA3BAHUS 4893/start/ 150933/
OPraHUYECKUX BELIECTB ‘

. bubnuorexa [JOK
AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKHIA .

4 . p ’ 1 https://resh.edu.ru/subject/lesson/
P 6151/start/149993/

5 Mertan u 3TaH — NpOCTEUIINe NPEACTABUTEIH 1
QJIKAaHOB

bubmuoreka [{OK

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 https://resh.edu.ru/subject/lesson/

6151/start/149993/

7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENIH aJTKEHOB

3 [Ipaktuueckas pabota Ne 1. «[lomydyenue 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
Ankaauensl. byraauen-1,3 u metunoyraaneH-

9 1,3. Ilomy4eHne CHHTETUYECKOTO KaydyKa 1 1

pEe3UHBI
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AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUIINI PEACTABUTEIIb AIKHHOB
11 Beruncnenus 1o ypaBHEHHIO XUMHYECKOM
peaKiu
bubmmorexa [IOK
12 Apenbl: 6eH30J1 U TOJIyoJI. TOKCHYHOCTH apeHOB https://resh.edu.ru/subject/lesson/
6151/start/149993/
13 ['eneTndeckas CBsI3b YraeBOO0POIOB,
MIPUHAYISKANUX K PA3TUIHBIM KJIaccaM
[IpupoiHBIE HICTOYHUKH YTIIEBOIOPOIOB: bubnuoreka [JOK
14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl, https://resh.edu.ru/subject/lesson/
He(Th ¥ MPOAYKTHI €€ epepadoTKH 6148/start/170461/
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB: bubnuorexa [JOK
15 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl, https://resh.edu.ru/subject/lesson/
He(DTh W IPOAYKTHI €€ epepadoTKU 6095/start/150823/
T'abpuensu O.C., JIsicoBa I'.T".
Xumus. 10 knacc. ba3oerit
16 KoutponsHas pabota no paszaeny ypoBeHb. [IpoBepodHbIe U
«YTaeBogopoas» KOHTPOJIbHBIE Pa0OThI- - M.:
NznatensctBo «IIpocBemienuey,
2023
[IpenenbHble OHOATOMHBIE CIUPTHI: METAHOI U bubmiorexa [IOK .
17 3Taro11. BOIODOIHAS CBS3E https://resh.edu.ru/subject/lesson/
- POAIOpOA 4769/start/150550/
MHOroaroMHbl€ CIUPTHI: ITUICHIIUKOJIb U bubmiorexa [IOK .
18 J—— https://resh.edu.ru/subject/lesson/
1ep 5727/start/150577/
bu6mmoreka [JOK
@®eHOJI: CTPOEHUE MOJIEKYIbI, (PU3UYECKUE U .
19 P yaeL, § https://resh.edu.ru/subject/lesson/

XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

5727 /start/150577/
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bu6mmoreka [{OK
Anpnerupl: GOpMalIbACTH/T U AllCTANbACT U, .
20 AIIG?OH At Gop AT At serii https://resh.edu.ru/subject/lesson/
4776/start/150604/
71 OnHOOCHOBHBIE TIpEIeNbHBIE KAPOOHOBEIE
KHCJIOTBI: MypaBbUHAS M YKCYCHAasI
2 [IpaxTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBDY
23 CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaKk
MPEACTABUTENHN BBICIINX KAPOOHOBBIX KUCIOT
bu6moreka [IOK
MpE11a KaK COJTM BBICIIUX KapOOHOBBIX KACIIOT .
24 X MOIOLICE TCHCTBHE p ’ https://resh.edu.ru/subject/lesson/
mee 5952/start/150631/
CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX
a¢upoB
26 Kupsr: runponus, mpuMeHeHne, OuoJIornaecKas
pOJIb KUPOB
VYrieBoapl: cOCTaB, KiIacCU(pUKAITHSI. bubnuoreka [JOK
27 Baxwueline npeacTaBuTeNu: ri0K03a, https://resh.edu.ru/subject/lesson/
(dbpykTO3a, caxapo3a 6150/start/150687/
bu6mmoreka [JOK
Kpaxman u nemitono3a Kak NpupoHbIe ,
28 H(I))HHMe . I PHpoa https://resh.edu.ru/subject/lesson/
P 5413/start/150714/
I'aopuensa O.C., JIsicoBa I'.T".
KonTtponpHas pabota no pasaeny XHOM?I' 11(1[1<J(1)acc.0]5 agO:HH
29 «Kucnopojacoaepkaiiyue opraHiuecKue YPOBCHE. LIPOBEPOTHBIC 1

COCAUHCHU A

KOHTPOIbHBIE Pa0OTHI- - M.:
N3narensctBo «IIpocBemienuey,
2023

30

AMMWHBI: METHJIAMHWH U aHWJIHH
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AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIC OPraHUYECKUE bubnuotexa [JOK

31 COEIUHEHMS, UX OMOJIOTHYECKOE 3HAUCHUE. 1 https://resh.edu.ru/subject/lesson/
IlerrTuanl 6296/start/212589/
Benku kak mpuUpoTHBIC BEICOKOMOJICKYIISIPHBIC bubmmorexa [IOK

32 1 https://resh.edu.ru/subject/lesson/
COCTIMHCHIA 4743/start/150742/
OCHOBHBIE TTIOHATUA XUMUH bubnuorexa LIOK

33 N 1 https://resh.edu.ru/subject/lesson/
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHN 545/start/150796/
OCHOBHBIE METOBLI CHHTE3A bu6moreka [IOK

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://resh.edu.ru/subject/lesson/
[ImacTmacchl, KaydyKH, BOJOKHA 6152/start/150850/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero KonrTpoasubie | IIpakTuuyeckue gg[?agzr;l;fenbnble
padoTsbI padoThI pecypesI

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS bubnuotexa [JOK

1 1
KOH(UTypaiusi aToMOB https://m.edsoo.ru/00ada342
[Tepuonnueckuii 3akoH u [lepuoanueckas

) cucTeMa XMMHUYeCKuX 3yiemenToB JI. W. 1 bu6moreka [IOK
MennerneeBa, UX CBSI3b C COBPEMEHHOW TeOpHUEn https://m.edsoo.ru/00ada6bc
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTUHEHHUH T10

3 rpyImam U nepuojaM. 3HaueHUe 1 bubnuoreka [IOK
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI https://m.edsoo.ru/00ada824
xuMudecknx 3aeMmenToB .M. Meneneena B
pPa3BUTHHU HAYKH
Crpoenue BeniecTBa. XUMHYECKas CBS3b, €€

4 BI/IEBI; MEXaHU3MbI 00pa30BaHUs KOBaneI;THoﬁ 1 bubmiorexa LIOK

https://m.edsoo.ru/00adaab8

cBs3u. BogopoaHas cBs3b
BaneHnTHOCTD. DJIEKTPOOTPHIIATEIIFHOCTD.

5 Crenenn OKI/IcneHHH.pBempecLTIBa 1 bubnnorexa [IOK

https://m.edsoo.ru/00adaab8

MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHHS
[TonsiTue o gucnepcHeIX cucteMax. cTuHHBIE

6 Y KOJUIOMJIHBIE pacTBOPBI. MaccoBas 10714 1
BEILIECTBA B pPACTBOpE
Knaccudukarus u HOMEHKIATypa

7 HEOPraHMYECKNX COeAMHEHUH. [ 'eneTnueckas 1 bu6mmoreka [JOK
CBSA3b HEOPraHMYECKHUX BEIICCTB, Pa3JIMYHBIX https://m.edsoo.ru/00adb7e2
KJIaCCOB
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Krnaccudukarus XuMHYECKUX pEakuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.

bu6mmoreka [{OK

HaHpH)KeHPII’I MCTAJIJIOB

8 3aKOH COXpaHEHHS MACChl BEIISCTB; 3aKOH
P HI ’ https://m.edsoo.ru/00adbcb0
COXpAHEHUS U MPEBPALICHUS SHEPTUU PU
XUMHUYECKUX PEAKIUAX
9 Ckopoctb peakiuu. OOpaTuMble peakiuu. bubnuorexa [JOK
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/00adbe9a
[IpakTuueckas padota Ne 1. «Bnusiaue
10 pa3IuyYHBIX (HaKTOPOB HA CKOPOCTH
XUMHUUYECKON PEAKIIUN»
DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIopoiHOM moka3zatene (pH) pactBopa. bubnuorexa [JOK
11
Peaxiun nonHoro oomeHna. ['mapomms https://m.edsoo.ru/00adac34
OPraHM4YeCKUX U HEOPTraHUYECKUX BEIIECTB
OKUCIUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUH.
12 [Tonsatue 06 nmekTponmse aCHJ'IaBOBII)/I bubmorexa IIOK
" p p https://m.edsoo.ru/00adcade
pacTBOPOB COJICH
INa6puemnsa O.C., JIsicoa
rT.
Xumus. 10 kmace. ba3oBsrid
KonTtponbHas padoTa mo pasaery
13 ypoBeHb. [IpoBepouHnsie 1
«Teopernyeckre OCHOBBI XUMHUU» )
KOHTPOJBHEIC pabOTHI- - M.:
N3patenscTBO
«IpocBenienuey, 2023
Mertaiel, ux noJsioxxkenue B [lepuoauueckoi
14 CHCTEME XUMHUYECKUX 351eMeHTOoB /JI. W. bubnuoreka [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB. https://m.edsoo.ru/00ae103e
O6mue dhuznyeckue CBOCTBa METAJNIOB
15 CriaBbl METAIJIOB. DIIEKTPOXUMUYECKUAN P bubmuoreka [JOK

https://m.edsoo.ru/00ael 156
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XUMHYECKHE CBOMCTBA BAKHENUIIINX METAJIOB

16 (HaTpuii, KN, KaJIbINN, MArHAN, aTFOMUHUAMN ) bubnmorexa LIOK
Ui, ., ’ ’ https://m.edsoo.ru/00ae14b2
U UX COCTMHCHUI
17 XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I
18 XuMHUYeCcKHue CBOMCTBA IIMHKA, JKeJie3a U UX bubmmoreka [JOK
CoeqUHEHNN https://m.edsoo.ru/00ae35e6
[IpakTuueckas pabora Ne 2. "Pemenue
19 SKI:()JHG I/IMeHTaJ'IIlHI)IX 3aJ1a4 10 TeMe bubnmorexa LIOK
P " https://m.edsoo.ru/00ae3de8
«MeTtamb»
HemeTtannsl, ux nonoxxenue B [leprnoandeckoi
20 CHCTEME xm;mqecm/lx aneMeHTOBpll IIjI bubmorexa IIOK
o https://m.edsoo.ru/00adb7e2
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYeCKre CBOMCTBA HEMETAIIIOB.
21 AmtoTponsi HeMeTauIoB (Ha IpUMeEpe bubmorexa LIOK
P p p https://m.edsoo.ru/00adfd9c
KHCJIOpoJia, cephl, hochopa u yriaepoaa)
2 XHUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPhI U UX bubnuoreka [IOK
COEeqUHEHNN https://m.edsoo.ru/00ade64a
73 XUMHYECKUE CBOMCTBA a30Ta, ocodpa u ux bubnuoreka [JOK
COEeIUHEHNN https://m.edsoo.ru/00adeea6
24 XUMUYECKUE CBOMCTBA yriiepoja, KpeMHUs U bubnuoreka [JOK
UX COEIUHEHUIN https://m.edsoo.ru/00adfebe
25 [IpumeHeHne BaXXHEUIIINX HEMETAIOB M UX bubmuoreka [JOK
COEUHEHNN https://m.edsoo.ru/00addfe2
O06o01eHre U cucTeMaTr3alys 3HaHUH 110
26 teme «Hemeramnely. Berancienus mno

YpaBHCHHUAM XUMHUYCCKUX peaKI_II/Iﬁ )51
TCPMOXUMHYCCKUC paC‘-IéTBI
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[Ipaktuyeckas padora Ne 3. «Pemenune

27 OKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME 1
"Hemeramabr"y»
I'abpuensa O.C., JIpicoBa
I'T.
Xumust. 10 ximacc. ba3oBrlit
KontponbHas padoTa no teMam «MeTaisi» u
28 1 ypoBeHb. [IpoBepouHbie U
«HemeTtamen» .
KOHTPOJIbHBIE Pa0OTHI- - M.:
H3naTenbCcTBO
«IIpocsemenney, 2023
29 Heoprannueckue u OpraHM4ecKue KACIoThl. 1 bubnuoreka [JOK
Heoprannueckue u opraHu4ecKrue OCHOBAaHUS https://m.edsoo.ru/ffOdfee2
AmdoTepHbIe HEOPraHUYECKHE U OPraHUUECKUE
30 Coe(bI/IHeiI/ISI FeHepTI/IquKasf CBSI3b b 1 bubmoreka LOK
A ) https://m.edsoo.ru/00aelc64
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,
31 SHEPTEeTUYECKON U MUIIEBON O€30TIaCHOCTH 1 bubnnorexa LIOK
’ https://m.edsoo.ru/00ae3f50
Pa3BUTUHU MEJIUILINHBI
IIpencraBienus 00 0OMMX HAYYHBIX
32 o pHIi[HHHaX ol OMI)IHIJIEIHHOFO}II'I‘;JI eHusd 1 bubnnorexa [IOK
PHHIMIAX TP yi https://m.edsoo.ru/00ae350
BaXXHEHIIINX BEIIECTB
33 YemoBeK B MUPE BEIIECTB U MAaTEPHUAJIOB 1 bubnnorexa [IOK
p p https://m.edsoo.ru/00ae4270
bubmuoreka [JOK
34 XUMus 1 3/0pOBLC HEI0BCKA 1 https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
* Xumus, 10 xknacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obectBo «M3narenscTBo
«IIpocsewenue»
* Xumus, 11 xnacce/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUUYECHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

Tectbl o xumuu. 10 knace: k yueonuky I'abpuensna O.C. "Xumus. 10 k1.
bazoBblii ypoBens" - Ps6oB M.A.

Xumus. 10 knacc. KontposnbHble 1 mpoBepoyHbie paboThl. ba3oBbIil ypoBEHb -
["a6puensn O.C.

Xumus. 11 knacc. KoHTposbHbIe 1 MpOBEpOUHbIE pabOTHl K YU€OHUKY -
I"abpuensna O.C. ba3oBblii ypOBEHb.

COopnuk 3a1a4, yrpaxHeHui u TectoB 1o xumuu. 10-11 xmaccer - Ps6os M.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/himija

bu6nmmoreka IIOK
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