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MHNOACHUTEJIBHAS 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yslbTaTaM OCBOCHHA (enepaabHON 00pa30BaTENbHOM MPOTPaMMBI CPEIHETO OO0IIEero
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojgaBanus y4eOHOTo mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opraam3anusx Poccuiickoit denepanuu, peaqu3yiOIIMX OCHOBHBIE 0O0pa30BaTENbHBIC IMPOTPAMMEI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3puTusa BocnuTanus B Poccuiickoit denepanun Ha niepuon a0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K OINpeAesieHHuI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHsI OOYYaIOUIMXCS CpeAcTBaMHU y4yeOHoOro mpenmera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM KOHIenTyaidbHble mnojoxenus PIOC COO o
B3alMOOOYCIIOBJICHHOCTH IIeJiel, coAep:KaHMsl, pe3yabTaToB OOydeHHss U TpeOOBaHH K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMO€ BBITYCKHUKAMHU O00Ie00pa3oBaTeIbHON OpraHu3alNH,
SBJIETCS. HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM 3TAllOM pean3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEW, MPUCYHIUX IEJIOCTHON CHUCTeMe
XUMHUYECKOTo 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJOBEKa, a TAaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0OPOBBIO M MIPHUPOJHON cpene. Peamm3yercss xumuaeckoe oOpa3oBaHre 00yJarOmUXCcsi HAa YPOBHE
cpenHero oOmiero oOpa3oBaHMs CPEACTBAMH Y4eOHOTO mpeaMera «XHUMHs», COJEpKaHUE U MOCTPOCHUE
KOTOpPOTO OIpeAeNeHbl B MPOrpaMMe MO XUMUU C y4€TOM cleUu(UKH HAyKd XUMHH, €€ 3HaueHUs B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TAaKXKE C y4ETOM OOIIUX IEeNIel W MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI cpenHero ooumiero obpasoBanust B Poccuiickoit
denepanuu.

XuMHsL Kak dJEMEHT CHCTEMbl €CTECTBEHHBIX HayK HrpaeT ocoOyl pojib B COBpPEMEHHOH
IUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bl MaTepHaJbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaja B
(GbopMHpOBaHHE pALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJIOCTHOTO IpeAcTaBiIeHUs 00
OKpY)KaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeNOBEKa, KOTOpoe (OopMUPYETCS B XMMHHM Ha OCHOBE
IIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpA, OCO3HAHHS B3aMMOCBSA3M MEXAY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XMMHUS cTaja HEOTHEMIIEMOM 4acThIO
MHUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPpyJAa M JKHU3HM KaXkJO0ro ujeHa oOIecTBa.
CoBpeMeHHass XUMUS Kak HayKa CO3MJaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelieHHe
r00aNbHBIX MPOOJeM YCTOHYMBOIO DPAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
HKOJIOTMUYECKOM 0€3011aCHOCTU U OXPAHBI 3710POBbSL.

B coorBercTBHU ¢ OOmMMMH TEISMHA W TPHHIMIIAMHU CPEIHETO 001mero oOpa3oBaHHs COJAEpKAHUE
npeamera «Xumus» (10—11 xaccel, 6a30BbIil YpOBEHb U3YyUEHHSI) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM Il BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisOIUMHU TIpeIMeTa «XHUMUS» SBISAIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHUyecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpYKaHHUsS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN IO HEOPTaHWYECKOW XUMHHM (C BKJIIOUEHHEM 3HAHUH K3 oOIIell XuMumn) u
oprannyeckoil xumun. dopMupoBaHre AAHHON CHUCTEMbl 3HAHUM MpPHU MU3yUYEHUU IpeaMeTa oOecreuynBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCEI0 MHOT000pa3usl BEIIECTB HAa OCHOBE OOIMX MOHATHUH, 3aKOHOB U TEOPUI
XHMUU.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckas Xumusa» n «OOLas U HEOpraHUYecKass XUMUS»
copMHpOBaHa B IPOrpamMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOTO MOIX0/Ja K U3y4eHHI0 y4eOHOro MaTepuana
u 00ycloBlIeHA HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHMHA Ha OINPEACIEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOd XUMHUHU BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIIACCHUYECKOU
TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHUH, a TAaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M IIEKTPOHHBIX
IPEJCTaBICHUN O CTpoeHuH BeulecTB. CBeeHUs 00 M3ydaeMbIX B Kypce BEIIECTBaX JAI0TCA B Pa3BUTHH —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJUHEHUH. B Kypce opraHmdeckoil Xumuu
MOJTy4aloT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs IEpPBOHAYAILHBIC
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(UMKALMOHHBIX IPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, O XUMUYECKOU pEaKLnu.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YUCHHBIM Ha
YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHHs TEOPETUYECKUN Marepuan U (PaKTOIOTHYECKHE CBEIEHUS O
BEIIECTBAaX W XMMHUYECKOH peaknuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudeckas XHMHUS»
o0yJaroIuMCsl  IIPEJOCTaBIAETCS BO3MOYKHOCTb OCO3HATh 3HAYEHHME IEPHOAMYECKOrO 3aKOHAa C
O0IIETEOPETUIECKUX M METOJIOJIOTUIECKUX TO3UIHH, IIy0Ke MOHITh UCTOPHUECKOE W3MEHEHHE (DYyHKITHA
ATOTO 3aKOHA — OT 0000IIaroNIEH 10 OOBACHSIOMEH U TPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHMH O BaKHEWINIUX BEIECTBAaX, WX COCTaBe, CTPOCHUM, CBOMCTBaX H
IIPUMEHEHUH, a TaKKe O XUMUYECKHMX pEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHMS
nomnonHserca B kypcax 10 u 11 ximaccoB aneMeHTaMH coAep KaHMsI, UMEIOUIUMHU KYyJIbTYpPOJOTUYECKUN U
MIPUKJIAJHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHMHU C JPYTUMU HayKaMH,
packpeIBaloT €€ pojib B II03HABATEIbHOM M NPAKTUYECKOH JESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIUTAaHHUIO YBO)KEHUS K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPHM U MPAKTUYECKUX MPHIIOKEHUH XMMHUHU,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPO0IIeMax, CBI3aHHBIX
C XUMHEH, KPUTUYECKU OCMBICIMBATh MH(OPMALMIO U IPUMEHATh €€ /sl [MONOJHEHUS 3HAaHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a7ad. B 1menom copep:kaHue yuyeOHOTro
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OPHUEHTHPOBAHO Ha (opMUpOBaHHE y OOy4aroIIUXCs
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHMMaHUs (puiaocopckux HAeH, TakUX Kak: MaTepuaIbHOE €JUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOIMCTB BELIECTB X COCTABOM M CTPOCHHUEM,
MI0O3HABAEMOCTh MPUPOIHBIX SABJICHUN IMYTEM JKCIEPUMEHTA U PELICHHUs NPOTUBOPEYMN MEXAY HOBBIMH
dakTaMM M TEOPETUUYECKUMH MPEANOChIIIKAMH, OCO3HAaHHUE POJIM XUMHMHU B PELIEHUH HKOJIOTHYECKUX
mpo0JieM, a Takxke mpodsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1
MaTepHaoB.

B mnaHe pemeHus 3amad BOCIMTAHMS, Pa3BUTHS M COLMANM3ALMU  OOYYAIOIIMXCSl TPHUHSTHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPELyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOIMUX 0a30BO€ 3HAYEHME JUIsSl PA3IMYHbIX BHUJIOB
NeSTeIbHOCTH: pelleHus MpoOjeM, IMOUCKa, aHajliu3a M 00pabOoTKM HHPOpMAIMH, HEOOXOIHWMBIX IS
NpUOOPETEHUS ONBITA MPAKTUUYECKON U MCCIEI0BaTEIbCKON JESITEeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MIO3HAHUU XUMUHU.

B npakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs, TaK U HA YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPU ONPEIEICHUU COJAEPKATEIbHON XapaKTepUCTUKU Iesed H3ydyeHus
npeaMeTa HalpaBJIeHUEM IMEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpH3HAETCs (OpMUpOBAHUE OCHOB
XMUMHUYECKON HayKd Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKON JIeTETbHOCTH YeJIoBeKa 1
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOW TOYKHM 3PEHMS TAaKOW MOAXOHd K
ONPEIIEICHUIO LIEJEH N3YUEHUS IIPEIMETA ABIISIETCS BIIOJIHE OIIPaBIaHHBIM.

CornacHo JaHHOM TOUYKE 3pEHMs TJIABHBIMU IIENISIMH M3Y4YEHHUs THpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sBASIOTCS:

e (opmupoBaHUE CHCTEMBl XMMHYECKUX 3HAHUN KaK BaKHEUIIEH COCTABISIONICH €CTEeCTBEHHO-
HAyYHOH KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC TIOHATHS, PyHIaMEHTAIbHBIC 3aKOHbI
U TEOPUM XHMHM, OCBOEHHUE SI3blKa HAYKH, YCBOCHME U IIOHMMAHUE CYIIHOCTH JOCTYIHBIX



00001IeHNIT MUPOBO33PEHYECKOTO0 XapakTepa, O3HAKOMJIEHHME C HUCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKHIX
peakiuii, HEOOXOAMMBIX ISl TMPUOOPETCHHUS YMEHHH OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHX SBJICHHUI, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U MTOBCETHEBHOM KU3HH,

® pa3BUTHE YMEHUH M CIOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OObSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJIIOIEHUEM TIPaBUII 0€30I1aCHOTO OOpAICHHSI C BEIICCTBAMH.

Hapsny ¢ atum, comepkarenbHas XapaKTepUCTHKa IeJiel U 3a/lad U3Y4YeHHsI [IpeIMeTa B MporpamMmme
[0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHM MPUOPUTETAMHU B CHUCTEME CPEIHEro
obmiero obpaszoBanus. CerofHs B MpErojaBaHUN XUMHH B OOJBIICH CTETICHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi OOydeHHWs, OPUEHTHPOBAHHOW HA TIOJATOTOBKY BBITYCKHUKA
o0mieo0pa3oBarelbHOM  OpraHU3alllM, BIAJCIONIET0 HE Ha0opoM 3HAHUMW, a (YHKIHMOHAILHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU aKTHBHOTO IOJYYEHHUS 3HAHUA W TPUMEHEHUs UX B
pEATbHOM JKU3HM TSI PEIICHUS TPAKTHICCKHUX 3a7ad.

B cBsi3u ¢ 3TUM TIpW M3y4YeHUH TpeaMeTa «XUMUS» JOMHHHPYIOIIEe 3HaYCHUE MPUOOPETAIOT TaKKe
LeJH U 33]]a41, KaK:

ajanrtanus OOy4arolmMXcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMHUpPOBaAHHE
WHTEJUICKTYaJIbHO  Pa3BHTOH  JIMYHOCTH, TOTOBOM K  CamMoOOpa3oBaHUIO,  COTPYIHUYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HCHHBIX CHTYAIIHMsIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y O0OYYarOIIMUXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOLINX
VHUBEPCAJIBHOE 3HAUCHUE JJIS PA3JIMYHBIX BUJIOB JCSITEIBLHOCTH: PEIICHUS MPOOJIeM, TIOWCKA, aHAIHM3a H
o0paboTkn wmH(pOpMaKMKU, HEOOXOMUMBIX MJIsi MPHUOOPETECHHUsS OMBITa NEATEIHHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B MO3HAHMM XMMHH, & TaKKe IJIS OLEHKHU C MO3UIUN SKOJOTUYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, WHTCIUICKTYaJbHBIX M TBOPYECKUX  CIIOCOOHOCTEH
00yJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSATEIHFHO MPHOOpPETaTh HOBBIC 3HAHUS MO XWMHH B COOTBETCTBUU C
KU3HEHHBIMU TTOTPEOHOCTSIMU, UCIIOIB30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUH IS TTOUCKA U
aHanM3a y4eOHOW U HayYHO-TIOMYJISPHON HH(POPMAITUN XUMUYECKOTO COIeP KaHNUS;

dbopMHUpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS AacCCOIMATHBHOTO U JIOTUYECKOTO MBINIICHHS,
HaOJTI0IATEIFHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJHMMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHUH U TPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaroIUXCs YOekKAEHHOCTH B TYMAaHUCTHMYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BOXHOW POJM B PEHICHHH TJIOOATBHBIX TMPOOJIEM pariOHAIBHOTO TMPUPOJIONOIB30BAHMS, MOTIOTHCHHS
IHEPTEeTHYECKUX PECYPCOB U COXPAHCHHSI IIPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OCPEKHOTO
OTHOIICHUS K TIPUPOJIC U CBOEMY 3JIOPOBBIO, a TAaK)Ke MPHOOPETEHUS OIMBITa UCIIOIL30BAHUS MOTyYEeHHBIX
3HAHUU I TPUHSITHSI TPAMOTHBIX PEIICHHUI B CUTYaIlUsAX, CBI3aHHBIX C XUMUYECKIUMH SIBICHUSMHU.

B yuebGHOM mmane cpemHero oOrmiero obpa3zoBaHusl MpeaMeT «XUMHsS» 0a30BOTO0 YpOBHS BXOJUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE IPEIMETHI.

OO1mee 9UCIIO 4YacoB, OTBENEHHBIX IS M3YYCHHS] XMMHH, Ha 0a30BOM YpPOBHE CPEIHEro OOIIEero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1 gac B
HEJISIIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC
OPI'AHNMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer OpraHMYEeCKOM XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IIOJyYEHHUH HOBBIX
BELIECTB M MaTepuayioB. Teopus CTpOEHHUS OpraHMYecKuX coeauHeHui A. M. byrnepoBa, €€ OCHOBHBIE
nonoxkeHus. CTpyKTypHbIe (POPMYIIBI OPraHMYECKUX BemecTB. ['oMosorus, nzomepusi. XUMHUYeCKas CBSI3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

IIpencraBnenne o KiIacCUpUKALMM OpraHWYECKUX BemlecTB. HomeHkiaTypa oOpraHMYecKux
coelMHEHUH (cucremaTtuyeckas) W TpPUBHAIbHBIE HA3BaHUS BAXKHEWIIMX IpeICTaBUTEICH KJIacCoOB
OpPraHMYECKUX BEILECTB.

DKcIepUMEHTAbHBIE METO/Ibl U3yYCHHS BEUIECTB M UX MPEBPAILICHUI: 03HAKOMJICHHE ¢ 00pa3aMu
OpPraHMYECKUX BEILECTB U MATEpUAIaMU Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB,
HaOJII0ICHWE M ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILEHUI0 OPraHUMYECKUX BEILECTB IPH
HarpeBaHuu (IJ1aBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN paAx. MeTaH M 3TaH — NPOCTEHIINE NPEACTaBUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peakly 3aMeIleHHs] U TOPEHUs ), HaX0XJIeHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHE, TIOMOJIOTMUECKUH psAA. OTWIEH U NPONWIEH — HpocTeiliune
IpPEJCTaBUTEIN  AJKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOICTBa  (peakuuu  THIPUPOBAHUS,
raJJOreHUPOBaHUS, TUApaTaALluH, OKUCIEHHS U TIOJTMMEpU3alliu ), MOJydeHHUEe U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 um merunOyraauen-1,3: crpoeHue, BaXHEWIINE XUMHUYECKHE CBOHCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psala. ANETWIeH — NpocTediuit
IIPEJCTaBUTEIb AIKHHOB: COCTAB, CTPOEHUE, PU3NUECKUE U XUMUUYECKHE CBOICTBA (peakuy ruIpHUpOBaHNs,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benzoun: cocras, cTpoeHne, Gpu3NYecCKue 1 XUMUYECKHE CBOWCTBA (peaKklMK raJloreHUpOBaHUS
U HUTPOBAHM), MOJyY€HHE W TpUMEHeHue. Tonyon: cocmas, cmpoenue, @uauyecKue u XumuyecKue
ceolicmea (peakyuu 2an02eHUposanus U HUMpOBanus), noayueHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas CBSI3b MEXAY YIJIEBOJOPOIaMU, MPUHAJIEKAIIMMHI K Pa3IMYHbIM KJlaccaM.

[IpupoaHble UCTOUHUKH YTaeBO10poAoB. [Ipuponnblil ra3 u nonyrHele HedTsHbIE Ta3bl. Hed1h 1 €
npoucxoxaeHne. CrnocoObl nepepaboOTKH HEPTU: MEPEroHKa, KPEeKUHI (TePMHUYECKUH, KaTaJIUTHYECKUi),
nuposu3. [IpoaykTel mepepaboTku HepTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
YTOJIb ¥ TIPOJIYKTHI €T0 MepepadoTKH.

DKcrepuMeHTAIbHbIE METObl M3YYeHHsI BEIIECTB M MX MpEeBpallleHui: 03HaKOMJIEHHE ¢ 00paslaMu
[lacT™Macc, KaydykoB W pe3uHbl, Komekuun «Hedts» u  «Yromp», MoJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOTEHOIPOM3BOIHBIX, MPOBEIEHHE HPAKTUYECKOM pabOoThl: MOJYYEHUE STHIIEHA H
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bblunciienuss 1Mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOJIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIHH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

IIpenenpHble OJHOATOMHBIE CHHUPTHI. MeETaHON M 3TAaHON: CTPOCHHE, (U3UUYECKUE M XMMUYECKHE
CBOMCTBA (peaKIiM ¢ aKTUBHBIMU METaJUIaMH, TaJIOr€HOBOIOPOJIaMH, TOpPEeHUE), TpuMeHeHne. Bogopoansie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. J[eliCTBHE METAHOIA U ATAHOJIA HA OPTaHU3M Y€I0BEKa.




MHOroaToMHbl€ CHUPTHI. OTWIECHIVIMKOJIb W TJULEPUH: CTPOEHUE, (PU3MUECKHE U XHMUYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO ILIEJIOYHBIMU METajulaMH, KadeCTBEHHAs pPEaKlMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

@deHoN: CTPOCHUE MOJIEKYINBI, (U3WYECKHe W XUMHUYECKHe CBoiicTBa. TokcuuHOCTH (heHona.
[Ipumenenue denomna.

Anbnerunpl U kemownvi. DoOpManbIeru], aueTaJbleruja: CTpoeHHe, (PU3NYECKHEe U XUMHYECKHE
CBOMCTBA (PEaKIMU OKUCIEHUS U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKIMH ), II0JyYEHUE U IIPUMEHEHUE.

OAHOOCHOBHBIE IpeNeIbHbIe KapOOHOBBIE KUCIOTHI. MypaBbUHAasi U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢bu3nyeckue U XMMHYECKHE CBOMCTBa (CBOICTBa, oOMe Ul Kilacca KUCIOT, peakuus >Tepu(uKaiun),
nojrydeHue U npumenenue. CTeapuHoOBas U OJEUHOBAs KUCJIOTHI KaK IPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxable 3(Upbl Kak MPOM3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'maponns xupos. [Ipumenenne xupoB. bruonoruyeckas posib KHUPOB.

VYraeBoapl: cOCTaB, KilacCU(pUKAIMs yIJIeBOJOB (MOHO-, IU- W Iosucaxapujisl). [mrokosa —
MPOCTEUIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA
(B3aumogpeiicteue ¢ ruppokcuaoM Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcujaa cepedpa(l),
BOCCTAQHOBJICHHE, OpOXEHME TIJIIOKO3bl), HaXOXJEHHE B MNPUPOJE, NPUMEHEHHE, OMOJOTHMYEecKas poJlb.
dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemironosa kak npupoansie noaumepsl. CTpoeHne Kpaxmalia U 1euirosio3bl. dusndeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmasia (TUAPOIIN3, KaueCTBEHHAs PEaKIIHs C HOJIOM).

DKcIepUMEHTAIbHbIE METO/Ibl U3yUEeHUs BELIECTB U UX MPEBpALlCHUi: NpoBeieHue, HabI0eHne 1
OIMCaHME JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAUECTBEHHbIE PEAaKIUU OJJHOATOMHBIX CIIMPTOB
(oxucnenne stanona okcuaoM wmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCUCTBUE TJIUIEPUHA C
ruapokcuaom  Mmeau(ll)), anpnernnoB (okHCIeHHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
ruapokcuaom wmeau(ll), B3ammopeiicTBue kpaxmansa ¢ HOAOM), MPOBEACHHE MPAKTUYECKOW pabOThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

Pacuérnsbie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAaKLIMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcoieprkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHnyeckue coeAuHeHus. Ousndeckre 1 XuMHUYECKHE CBOMCTBA
aMMHOKUCIIOT (Ha puMepe TIulHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benkn kak npuUpoOIHBIE BBICOKOMOJIEKYJIIpHBIE coequHEHMs. IlepBUuYHas, BTOpHYHAs M TPETUYHAA
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OENKOB: THIIPOJIU3, JICHATYpPAIHs, KAYECTBEHHBIEC PEAKIMU Ha
OeNKHU.

DKcIepUMEHTaIbHbIe METOJbl M3Y4YEeHHsl BEIIECTB W MX IpeBpallleHuil: HaOII0JeHne U OIMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalusl OEIKOB IPY HArpeBaHUH, IBETHBIE PEAKIMH OEIIKOB.

BbicokomoiekyisipHble coeJUHEeHUs

OcCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPHU3ALNM, CpedHsAs MoJIeKylsipHas Macca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U OJIMKOHICH CALHs.

DKcrepuMeHTAIbHbIE METObl U3YUYEHHs BEIIECTB M MX MpEeBpallleHui: 03HaKOMJIEHHE ¢ 00pasliamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanuss MeXNpeOMETHBIX CBSI3€H IpU  M3y4yeHUM opraHuudeckod xumuu B 10 kiacce
OCYILIECTBISICTCA 4Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUH, TaK M IOHATHUH,
ABJISIIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OOmIre ecTeCTBEHHO-HAyYHBIC MOHITHS: SBJICHUE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TCOPHUsI, aHAIIN3,
CHHTE3, KJIacCu(UKAIS, TEPUOANIHOCTD, HAOIIOIEHUE, U3MEPEHUE, SKCIICPUMEHT, MOACITUPOBAHHE.

dwusuka: MaTepus, JHEPTHsl, Macca, aTOM, SJICKTPOH, MOJIEKYJIa, YHEPIreTHUECKUN YPOBEHb, BEUIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PHU3NUECKIE BETMIMHBI M SIUHUIIBI UX U3MEPEHUSI.

buonorus: xierka, opranusm, onocdepa, 0OMEH BEIIECTB B OpraHu3Me, (pOTOCHHTE3, OHOIOTUYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIEBOABI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHoyorus: MNUIIEBBIE TPOAYKTH, OCHOBBI PAallMOHAILHOTO TIMTAHUS, MOIOIINE CpPEICTBa,
JICKApCTBEHHBIC U KOCMETUYECKHE TIpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuuyeckne 0CHOBbI XMMHH

XuMudeckuil 3neMeHT. AToM. Sapo atoma, M30TOMBI. DIEKTPOHHAs 00070YKa. DHEpPreTU4ecKue
YPOBHH, MOJYPOBHH. ATOMHBIEC OpOHTaNH, S-, P-, d- AmeMeHThl. OCOOCHHOCTH PACIIPE/ICICHHS IICKTPOHOB
0 OPOUTAIISIM B aTOMaX AJIEMEHTOB IMEPBIX YETHIPEX MEPHUOIOB. DICKTPOHHAS KOH(PHUTYpaIlrs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sneMeHtoB JI. M. Menpneneesa.
Ces3b nepuoanueckoro 3akona u [lepuoanueckoit cucrembl xumudeckux 3neMeHToB /. 1I. Menneneesa ¢
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX JIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIIaM H IEepuojaM. 3HAYCHUE TEPUOIHIECKOTO
3aKOHa B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XMMHUYecKasi CBsS3b. BHUIIbI XMMHUECKON CBs3U (KOBaJCHTHAas HEMOJSpHAas U
MOJISIpHAsi, WMOHHAs, METaUIM4eckas). MexaHu3mbl 00pa3oBaHUs KOBAJEHTHONW XHMHYECKOW CBS3H
(oOMeHHBI W JTOHOPHO-aKLENTOPHBIN). Bomoponnas cBs3b. BaleHTHOCTb. DIEKTPOOTPULIATEIHLHOCTD.
Crenenb okucnenus. MIoHbI: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
TuIbI KPUCTAUTUYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cuctemMax. ICTUHHBIE M KOJUTOMIHBIE PacTBOPBI. MaccoBas 101l BEIIeCTBa B
pacTBope.

Knaccudukanus HeopraHuyeckux coenvHeHuid. HomeHknaTypa HEOpraHHMYECKHX  BEIECTB.
I'eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHAUICKALIUX K PA3TUUYHBIM KJIACCAM.

Xumnyeckas peakuus. Knaccuduxanus XMMUYECKHX pEaKlMii B HEOPTaHUYECKOM M OpraHUYecKOu
XUMHUHU. 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUsS W MPEBPAIECHUS YHEPTUU TIPU XUMHUYECKUX
peaKuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iIUyHbIX (hakTopoB. OOpaTHMble peakiuu. XUMHUYECKOe
paBHOBecHe. DAKTOPHI, BIMSIONIME HA COCTOSTHUE XUMHUYecKOoro paBHoBecus. [Tpunuun Jle [larense.

OnektponuTrueckas aucconuanus. CwibHbIE W ciadble 37eKTponuThl. Cpeaa BOIHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpaibHas, HEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCIEePUMEHTAIBHBIE METO/Ibl HM3YYCHHsI BEIIECTB M WX TMPEBpAIICHUI: JEMOHCTpaIus TaOIuIl
«Ilepuoanyeckas cucrema xumuueckux diemeHToB [[. WM. MeHneneeBa», wu3ydyeHHE MOAENIEH
KPUCTANTMYECKUX PEHIETOK, HAOMIOJIEHUE M ONHCAHHE JEMOHCTPAlMOHHBIX U JIA0OPATOPHBIX OIBITOB
(pa3znoxeHue nepoKkcuia BOJOpoa B MPUCYTCTBUM KaTaau3aTopa, ONpeeieHrue Cpeibl paCTBOPOB BEIECTB
C TIOMOIIbIO YHUBEPCATBHOTO WHIWKATOPA, PEAKIIMK HOHHOTO 0OMEHA), MPOBEJCHUE MPAKTHIECKOW paOOThI
«BnusiHue pa3nuvHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEeaKITum.

Pacuérnpie 3amaun.

Pacuérel 10 ypaBHEHMAM XUMUYECKUX PEAKLUM, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C
WCIIOJIb30BAHUEM TOHATHS «MACCOBasi JOJISI BEIIECTBAY.

Heopranuueckasi xumusi



Hemeramnsl. Ilonoxxenune HemeramnoB B Ilepuomuueckoil cucteMe xumuueckux snemeHToB I, U.
MeHneneeBa ¥ OCOOCHHOCTH CTpOeHUs aromMoB. Du3nueckne CBOWCTBA HEMETALIOB. AJUIOTPOIHUS
HEMETAIJIOB (Ha MpUMepe KUCIIOpoaa, cepsbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETaUIOB (TaJloTeHOB, Cepbl, a3oTa, (ocdopa, yriepoma u
KPEMHHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. Ilonoxenune meramwioB B Ilepuoguueckoil cucrteme XMMHYECKUX 3ieMeHtoB [[. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0YeK aToMoB MeTayuioB. OOmme Qu3uveckue
cBOMCTBa MeTAJIOB. CIIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUH PsiJl HANIPSYKEHU METaJlJIoB.

XHWMHYECKHE CBOMCTBA BAXKHEUIIINX METALJIOB (HATPUM, Kadui, KAJIbIIMA, MarHUH, aJFOMUHHAM, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COCTUHEHUH.

O6mre ciocoObl oy4eHust MeTayuIoB. [IprMeneHe MeTauioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHBIE METObl H3Y4YEHHs BEIIECTB M MX MPEBPALCHUI: H3y4YeHHE KOJUICKIIUH
«MeTamnel ¥ CIUIaBb», OOpa3lOB HEMETAJIOB, PEIIEHHWE JKCIEPUMEHTAIBHBIX 3ajad, HaOIoJaeHue U
OMHUCAaHUE JCMOHCTPAIMOHHBIX W JaOOPaTOPHBIX OMBITOB (B3aUMOJACHCTBUE THAPOKCUIA ATIOMUHHUS C
pacTBOpaMH KUCJIOT U IIEI0UYeH, KaYeCTBEHHbBIE PEAKIIMU HA KATHOHBI METAJIJIOB).

PacuérHble 3amaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce WIIH
00BbEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIUH BEIIECTB, PACYETHI MacChl (00BEMaA, KOJMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponb xumun B o0ecriedeHUr IKOJIOTUYECKOM, SHEPreTHUECKON U MUILEBO 0e30MacHOCTH, Pa3BUTHH
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUICHHOTO MOJYyYEHUs BAXKHEUIIIUX BEUIECTB.

UYenoBek B MUpe BEUIECTB U MAaTEPUATIOB: BaXKHEHIIINE CTPOUTEIbHbBIE MAaTEPHAIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepUasbl JJIs 3JIEKTPOHUKH, HAHOMATepUasbl, OPraHU4YECKUE U
MUHEpaIbHBIE YA0OPEHHUSI.

Xumusi U 370pOBbE UETOBEKA: MpaBWia HCIIOJIH30BaHUS JICKAPCTBEHHBIX IMPENapaTroB, MpaBUiIa
0€30MMacHOTO HCIIOIH30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHBIX CBsI3€l MpU M3y4eHHM o0lied U Heopranndecko xumuu B 11 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHM,
SIBJISIFOLIIUXCSI CACTEMHBIMM /17151 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN (hakT, TUTIOTE3a, 3aKOH, TEOPHs, aHAllU3, CUHTE3,
KJIaccu(PpuKaIusi, MepuoAMIHOCTh, HAOJIIOICHHE, SKCTIEPUMEHT, MOJICJTUPOBAHHE, U3MEPEHUE, SIBJICHUE.

dusmka: Marepusi, OJHEpPrus, Macca, aToM, OJJEKTPOH, TMPOTOH, HEHUTPOH, WOH, H3O0TOIl,
PaMOaKTUBHOCTh, MOJIEKYJIa, YHEPTrEeTHUECKU YpOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE
BelIecTBa, (PU3NUECKHE BETUYUHBI ¥ TUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opraHu3m, sKOcUcTeMa, Onocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.

I'eorpacdus: MuHEpabl, TOPHbIE TOPOIbI, MTOJIE3HBIE HCKOMTAeMbIE, TOTLINBO, PECYPCHI.

TexHonmorus: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuajioB, CEJIbCKOXO35HUCTBEHHOE TMPOU3BOJICTBO, IHINEBAss MPOMBIIUICHHOCTh, (apMalieBTHYeCKas
MPOMBIIIIICHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMLI 10 XMMHMKU HA bBA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUWA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS IPOrpamMm
cpenHero obuiero oopa3oBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U NMpeAMETHbIM). HayuyHo-MeTonuyeckoit
OCHOBOH U1 pa3pabOTKH ITUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IMPOTPaMM CpeHEro o0Iiero oopazoBaHus
SBJIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUU C CHCTEMHO-AEATENBHOCTHBIM IOJAXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI TMpenMera «XHUMHS» Ha YpOBHE CpelHEro ooOImero o0pa3oBaHUs BbBIJCIEHBI CIEAYIOIINE
COCTaBJISIOLIHE:

OCO3HaHME OOYYAIONUMHCA POCCUHUCKOM TpaXTAaHCKOW HMJIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LIEeJICHAINIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YO€XKIEHUN JIMYHOCTU HAa OCHOBE KJIFOYEBBIX LIEHHOCTEN U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKH XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCcs PYKOBOJICTBOBATHCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJIMYHE TIPABOCO3HAHUS OSKOJOTUYECKOH KYJIbTYphl U CIIOCOOHOCTH CTaBUTHh I U CTPOHTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTalOTCS B EAUHCTBE Y4eOHOH H
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'yMAaHMCTHYECKHUMH, COLUUOKYJIbTYPHBIMH, AYXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSAMHU U MJI€ATTAMU POCCUMCKOI0 IPa’KJaHCKOro OOIIECTBA, IPUHATHIMU B O0ILIECTBE
HOpPMaMu U INpaBUJaMU IIOBEJIEHUS, CIOCOOCTBYIOLIMMH IpOIECCaM CaMOINO3HAHMS, CaMOpPAa3BUTHUS U
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUYAIOIIUXCSL.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHSI» OTpaxkaroT C(HOPMUPOBAHHOCTH OIBITA
MIO3HABATENbHON U NPAKTUYECKOW NEATEIbHOCTH OOYYAIOIIMXCS IO peaju3aluu MPUHATHIX B 00ILECTBE
LIEHHOCTEHN, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

OCO3HaHHUs O0YYAIOIIMMHUCSA CBOMX KOHCTUTYIIMOHHBIX TIPaB M O0s3aHHOCTEH, YBaOXKEHUS K 3aKOHY U
MIPaBOTIOPAJIKY;

MPEACTABICHUS O COIMATIBbHBIX HOPMaX U MpaBUaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIHHOCTH MPH CO3/aHUU YUYE€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTBHI JPYrux MpH
aHaJIM3€e pa3IMyYHbIX BUJOB yUeOHOU NeATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacCJIe/INI0 OT€YECTBEHHON XUMUU;

yBaKEHHMsI K MPOLECCY TBOpUYECTBA B OOJACTH TEOPUM U MPAKTUYECKOIO MPUMEHEHHS] XUMUH,
OCO3HaHHUS TOTO, YTO JOCTH)KEHUS HAYKH €CThb pe3yibTaT AJUTENbHBIX HAOIIOACHUNA, KPOMOTIIMBBIX
AKCIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;

WHTEpeca U TMO3HABATEIbHBIX MOTHBOB B TONYYEHUH U TOCIEAYIOUIEM aHaiIu3e HWHPOpMAIUU O
MEePEAOBBIX JTOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS,

CIIOCOOHOCTH OIICHHMBAaTh CUTYallMH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMH, WU TPUHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE IMOBEJICHUE U MOCTYIIKM CBOMX TOBApHILEH C MO3WLHUA HPAaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITHX MOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:



MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30IMacHOro odpas3a >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (hHM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

COOIOICHHST TpaBUil OE30MacHOrO OOpAIEHUsI C BEIIECTBAMHU B OBITY, MOBCEIHEBHON XU3HU U B
TPYJIOBOM JESITENbHOCTH;

MOHUMAaHUS LIEHHOCTH MpaBWJI HMHIWBUIYaJbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IOBEACHUS B
CUTYaIHIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCJEACTBUN M HENMPHUSITUS BPEIHBIX MPUBHIYEK (YIMOTPEOJICHUS AIKOTOJIsl, HAPKOTHKOB,
KypeHus);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4e€OHO-HCCIIEIOBATEIBCKONW ACSITENLHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JIESITECIBHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 3a]ad COIMAJbHOM HANpaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HW3YYCHHIO TPO(eccCHil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMECHCHHUS ITPSIMETHBIX 3HAHUH 110 XHMHH;

YBXXEHUSA K TPYIY, JIOASIM TPyJa U pe3yibTaTaM TPYAOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUM OOpa3oBaHUs, Oymymiei
npodeccun W peanu3alil  COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTHYECKHU 11€71€cO00pa3HOro OTHOIIEHUSI K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS >KM3HU Ha
3emie;

MMOHUMAHUS TI100aJIFHOTO XapaKTepa IKOJOTUUYECKHUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHHME MPUPOIAHOMN U COIMAILHOM CPE/IbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIB30BaHUSA JOCTHKEHHM XUMHUU JJs PEUICHUS BOIPOCOB
paIMoOHaIBFHOTO MPUPOAONOIB30BAHUS;

AKTHUBHOTO HENPUATUSA JEHCTBHM, NPUHOCALIUMX BpPEX OKPYKAKOLIEH NPUPOJHON cpele, yMEHUs
MPOTHO3MPOBATh HEOJATOMPHATHBIE OKOJIOTHMUYSCKUE IOCICACTBUS MPEANPUHUMACMBIX JICUCTBUNA H
MPeIoTBpAIIATh UX;

HaJIM4YUs Pa3BUTOTO KOJOTHYECKOTO MBIIIJIEHHS, SKOJOTUYECKONW KYNbTYpbI, OINbITa AEATeIbHOCTH
IKOJIOTHYECKOHN HAIPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI MMHU B TTO3HABATEIIBHONH, KOMMYHHKATHBHOM
Y COITMABLHOM MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSAThH UACOJIOTUN XeMopooun;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
OOIIECTBEHHO! MPAKTUKH;

MMOHUMAaHUS CIIeMU(UKA XUMHUHM KaK HAyKW, OCO3HAHHS €€ POl B (POPMHUPOBAHUU PAIMOHAIBLHOTO
HAyYHOTO MBIIIICHHUS, CO3/JaHUU IEJIOCTHOTO MPEACTaBICHUS 00 OKpPYKalolleM MHpE KaK O eIHHCTBE
MPUPOABI U YETOBEKa, B TO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEW M pelIeHUH MpoOJIeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCO0OW 3HAYMMOCTH XUMHUHU JUII COBPEMEHHOM IMBWIM3AIMU: B €€
T'YMaHUCTHUYECKONW HANpPaBIEHHOCTH W BaKHOW POJHM B CO3JAaHMHM HOBOW 0aszbl MaTepUANBHON KYIbTYpHI,
pelieHny TIo0adbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHSL HYETIOBEUECTBA — CHIPhEBOHM, SHEPreTUYECKOU,
MUIIEBONH M JKOJOTHUECKOW OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIEYCHUU YCJIOBUH YCIEIIHOTO
TPy/Zla ¥ SKOJOTUYECKH KOM(POPTHOM KU3HU KAXKIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAaHUs CYITHOCTH METOJOB IO3HAHHUS, WCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJh30BaTh IOJydaeMble 3HAHUSA MAJI1 aHAU3a M OOBSCHEHUS
SBJIGHUN OKpPYXKAIOIIEr0 MHpa U MPOUCXOASAIIMX B HEM HU3MEHEHUH, yMEHHUs JienaTb O0OOCHOBaHHbBIE
3aKJIIOUYEHHsT Ha OCHOBE HAYYHBIX (PAKTOB M HMEIONIMXCSA JAHHBIX C LENbI0 MOJYyYeHHUS IJOCTOBEPHBIX
BEIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEJILHO HCIIOJB30BaTh XUMHUYECKUE 3HAHWS I pemieHus mpoljeM B
pEATbHBIX KU3HEHHBIX CHTYAITUsX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATEIHCKON IS TEIIBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSIM TPYy/ia B Pa3IMUHBIX cepax MpodhecCHOHATHHON AESTEIILHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHUS YI€OHOTO TIpeaMeTa «XUMHUs» Ha YPOBHE CPEAHETO OOIIEeTO
00pa3oBaHMs BKIIOYAIOT:

3HAUMMbIe Ui (OPMHUPOBAHUS  MHPOBO33PECHHS  OOYYAIOIIMXCS  MEKIUCHUTLIMHAPHBIC
(MeXIpenMeTHbIE) OOIEHAYYHBIC TOHSATHS, OTPAKAIOIINE IIEOCTHOCTh HAYyYHOW KApTUHBI MHUpa H
crenu(puKy METOAOB MO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dHEPTHs,
SIBJICHHE, IIPOIECC, CUCTEMA, HAYYHBIM (DAKT, MPHUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI,
Hccrea0BaHue, HaOII0ICeHUEe, U3MEPEHHE, SKCTICPUMEHT H JIPYTHUe);

VHUBEpCaJIbHbIC y4eOHbIC JIEHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, pETYJISTHBHBIC),
obecnieunBaromue GopMUpOBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W  COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CHOCOOHOCTh OOYYarOMIMXCs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC ISHCTBUS B TIO3HABATEILHON U COIIMAILHOM MTPAKTHKE.

MeTtanpeaMeTHple  pPEe3YNIbTATHI OTPAXKAIOT OBJIQJICHHE YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpPENEATh LEU JeATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHU HMX JOCTHXKCHHS, COOTHOCHUTH
PE3yNbTaThl AEATENLHOCTH C TOCTABIEHHBIMHU IEJISIMH;

WCIOJIb30BaTh MPH OCBOCHHH 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICTSTH XapaKTEpPHBIE
MPU3HAKKA TIOHSITHA W YCTaHABIWBATh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIONIUE TOHSATHS IS
00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBJICHHIA,

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXKICHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B pACCMaTPUBAEMBIX SBICHUAX, (OPMYITHPOBATH BBIBOBI U 3aKIIOUCHHUS;

MPUMEHSTh B TMpOIIECCe MO3HAHUSA, HCIOJNb3yeMble B XMMUU CHMBOJHYECKHE (3HAKOBBIC) MOJENH,
peoOpa3OBEIBATE MOJICIBHBIC TPEICTABICHUS — XUMHYECKHA 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYECKas
dbopMyIia, ypaBHCHHE XUMHUYCCKOW PEAKIMKM — MPHU PENICHHH yYeOHBIX TMO3HABATEIBHBIX W MPAKTHYCCKUX
3a/a4, MPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIESCTB M XUMHUYCCKUX PCAKITUH;

(dbopMynupoBaTh LENH MU 3aJa4d KCCIEIOBAaHUS, HCIIOJIB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENHLHO
chopMyITHPOBAHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABHUIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHU CaMOCTOSTEIILHOTO TUIAHUPOBAHUS W MPOBEJCHUS YICHHYSCKHUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HaOMIOAaTh 3a XOAOM IMIPOIecca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbrat, ¢GopMymupoBaTh O00OOMIEHUS W BBIBOJABI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTAaTOB
HCCIIEIOBAHMS, COCTABIIATh OOOCHOBAHHBIA OTYET O MPOJIEITAHHOM padoTe;

puoOpeTaTh OMBIT YYCHHYECKOM MCCICIOBATEILCKON W TIPOCKTHOW JEATEIBbHOCTH, IPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB DEIICHHs] TMPAKTUYECKUX 3ajad,
MPUMEHEHHIO PA3JIMYHBIX METOIOB MTO3HAHUS.



3) paGora ¢ ungopmanmei:

OPHEHTUPOBAThCSI B Pa3NUYHBIX HMCTOYHUKAX HH(pOpMaIy (HaydyHO-TIOMYJISpHAs JIMTepaTypa
XMMUYECKOTO COJICp)KaHUsl, CIpaBOYHbIe MOcoOus, pecypchl MHTepHeTa), aHaTU3UpOBaTh HH(OPMAIIHIO
pasnuyHbBIX BUAOB M (GOpPM  IPEICTABICHHs, KPUTUYECKM OLIEHUBaThb €€ JOCTOBEPHOCTb U
HEMPOTUBOPEYHUBOCTb;

(dbopMyIHpOBaTH 3aMpPOCHl U NPUMEHATH PA3IMYHBIE METOJbI MPH TOUCKE M 0TOOpe MH(pOpMaluy,
HEOO0XOAUMOI 7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA;

IIPUOOPETaTh OIBIT UCIOIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpMY mpeacTaBieHus uHpopManuu (cxemsbl, rpadukw,
JMarpaMMbl, TaOJIUIbI, PUCYHKU U IpyTHE);

UCIOJIb30BAaTh HAy4YHbIH fA3BIK B KayeCTBE CPEIACTBA NpU paboTe C XUMHUYECKOM HH(OpMaluei:
IPUMEHATh MEXNpeAMeTHble ((pu3nueckue M MaTeMaTUYeCKUe) 3HAKM M CUMBOJBIL, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

MCIIOJIB30BATh M IMIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY J1eHCTBUSAMH:

3aJjaBaTh BOIPOCHI [0 CYIIECTBY OOCYKZaeMOoll TemMbl B XOA€ JAHajora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIMPOBATH CBOM NPEJIOKEHHUS OTHOCHUTEIHHO BBIMOJHEHUS TPEITI0KECHHOM
3aJ1a4y;

BBICTYNIaTh C MpPE3CHTAled  pe3yJbTaTOB  II03HABATENIbHOW  JEATENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBINOJIHEHUM XHMHYECKOI'O 3KCIIEPHMEHTa,
MPAaKTUYECKON pabOoTHI IO MCCIICAOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, PeaTH3alMd YIeOHOTO MPOEKTa U
(bopMyIHpOBaTH BBHIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX MCCIIEOBAHUIN MyTEM COTJIACOBAHMS MO3WIMN B
xozie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

OsiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATEIbHYIO JESATEIbHOCTD, ONpPEenss eé
e M 33aJa4d, KOHTPOJIMPOBATh U TIO0 Mepe HEeOOXOAMMOCTH KOPPEKTHPOBAThH IMpENIaraeMblii aaropuTM
NEeHCTBUIM TpU BBIIOJIHEHUM YYEOHBIX M HCCIIEOBATENbCKUX 3a/ay, BbIOMpaTh Haubosee 3(¢eKTUBHBII
CIOCO0 UX pelIeHus C y4ETOM MOTy4YEHHUSI HOBBIX 3HAHUH O BEIeCTBaX U XMMHUYECKUX PEeaKLUsX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JE€ATEIIbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XUMUs» OTPaXaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABICHUNH O XUMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa, POJIM XUMUHU B ITO3HAHUU SIBJICHUH NPUPOAbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(YHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl PEILICHHs NPAKTUYECKUX 3a7ad U IKOJIOTMYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U IPUPOTHON CPeaIe;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHMM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOIINE MOHSITHS
(XMMUYecKul ~ 3JIE€MEeHT, aTOM, DJJIGKTPOHHAas  000J0YKa  aToMa,  MOJEKyJa,  BaJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XMMHUYECKasi CBA3b, CTPYKTypHas (opmyina (pa3BépHyTas U COKpallEHHas),
MOJIb, MOJISIPHAsi Macca, MOJSIPHBIA O0BEM, YriaepoaHbI CKeleT, (YHKUMOHAJbHAs TpylNa, paaukal,
U30MEPHsI, U30MEPBI, TOMOJIOTUUECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOJbI, KHUCIOPOJI M a30TCOJEpKaIUe
COEIMHEHMSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHMSI); TEOpUU U
3aKOHBI (TEOpUsl CTPOEHHUS OpraHnyeckux BeuiecTB A. M. byrnepoBa, 3aKk0H cOXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHWMHH; MHUPOBO33PEHYECKHE 3HAHUS, JIEKAIME B OCHOBE
MOHUMAaHHMSI IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SBJICHUN, (PaKTOJOTMUECKHE CBEJCHUS O CBOICTBAX,
COCTaBe, IMOJYyYECHHMH U OE30IIaCHOM HCIIOJIb30BaHMM BAXKHEHMIIMX OpPraHMYECKHUX BELIECTB B OBITY H
IIPAKTUYECKON AEATEIbHOCTH YEJI0OBEKa;



c(OpPMUPOBAHHOCTh YMEHUN BBISABIATH XapaKTepHble MPU3HAKU TMOHSATHM, YCTaHaBIMBaTh UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME ITOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U ITPEBPALLICHUM
OpPraHUYECKUX COCIUHECHMU;

cOpPMUPOBAHHOCTh ~ YMEHUN  HCIHOJB30BAaTh XHUMHUYECKYID CHMBOJIMKY JUIS  COCTaBJICHHUS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpali€HHO#) (opMyn opraHHYecKHMX BEUIECTB U
YpaBHEHUH XHMUYECKUX PEAKLMM, H3roTaBiIMBaTb MOJEIM MOJIEKYJ] OpPraHMYECKHUX BELIECTB JUIS
WUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPHUHAJICKHOCTh M3YYEHHBIX OPTaHHMYECKHUX BEIIECTB
[0 UX COCTAaBY U CTPOCHHIO K OMPENCIIEHHOMY KiacCy/Tpymie coequHeHUl (yriieBoJopO/ibl, KUCIOPOI U
a30TCOJEpXKAIIUE COEAMHEHMs, BBICOKOMOJIEKYJIIPHBIE COEAUHEHMsI), JaBaTb MM Ha3BaHUA 11O
cucremarnyeckoir HomeHnkiarype (IUPAC), a Taxke NpUBOAWUTH TPUBHAIBHBIE HA3BaHUS OTACIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPONWIEH, alleTHUIICH, STUICHIJIUKOIb, TIUIEPHUH, (eHod, hopMabIeriu,
aleTanpJeruy], MypaBbHHAas KHUCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBAas KHUCJIOTA, CTEApUHOBAas KHCIIOTA,
TIII0K033, PPYKTO3a, Kpaxmall, LEeJUII0I03a, TIIULUH);

c(OPMHPOBAHHOCTh YMEHHUS OMPEACIATh BHUIBI XUMHUYECKOW CBS3M B OPTaHUYECKUX COCAMHEHHSX
(omMHApHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS MIPUMEHSTH MOJI0XKEHUS TEOPUH CTPOCHUSI OPraHUIECKUX BemecTB A. M.
BytiiepoBa ais 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPaHEHMUSI
Macchl BEUIECTB;

cOpPMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUYECKUE U XUMHUYECKHE
CBOMCTBA TUIMHMYHBIX MPEICTABUTENCH Pa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, STaH, THUJIECH,
MPOMWICH, areTwieH, OyraaueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHIIUKOJb,
IJIMLEPUH, (EHOJ, aleTaableru],, MypaBbUHAs MU YKCYCHas KHCIOTHI, IJIIOKO3a, Kpaxmai, LeJUIHI03a,
aMUHOYKCYCHasi ~KHCIIOTa), WUIIOCTPUPOBaTh TI'E€HETHYECKYI0 CBA3b MEXKAY HHMH YPaBHEHHUSIMH
COOTBETCTBYIOIINX XUMUYECKHX PEAKIHI C CIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIJIEBOAOPOAHOTO ChIpbS (HE(TS,
MIPUPOJIHBIH ra3, yrojs), ClIocOObl UX NMEPEepadOTKHU U MPAKTUYECKOE IPUMEHEHNE IPOAYKTOB IepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHHUM IIPOBOJANUTH BBIYUCIICHUS 10 XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJINYECTBAa MCXOJHOIO BEIECTBA WJIM NMPOJAYKTa pPEaklUu IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WM MPOYKTOB PEAKLIUN);

c(OpPMUPOBAHHOCTh YMEHHI BIIaJETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOAAaX HAYYHOI'O MO3HAHMS,
UCIOJIb3YEMBIX B XHMHHU IPU H3YYEHHUU BEIIECTB M XUMHUYECKHUX SIBICHUN (HaAO0JIeHUE, MU3MEpEeHHUe,
HKCIEPUMEHT, MOJIETMPOBAHNUE), UCIIOJIb30BaTh CUCTEMHbIE XUMUUECKUE 3HAHUS Ul NPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

c(hOPpMUPOBAHHOCTh YMEHUM COONIOAATh TPaBWJIA TOJB30BAHHMS XMMHYECKOW TMOCYyAOd U
nabopaTOpHBIM OOOpPYAOBaHHEM, a TaKXKe TMpaBWia OOpalIeHHUs C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHMH MJIAHUPOBATH U BBIMOJHATH XMUMUYECKUN SKCIIEPUMEHT (TpEeBpalleHUs
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ITUJIEHA U U3YyUYEHHE €ro CBOMCTB, KaueCTBEHHbIE
peaKiuu OpraHM4YecKHX BEIIECTB, JIeHATypalus OelKOB NPU HAarpeBaHUMU, LIBETHBIE peakIUuu OEKOB) B
COOTBETCTBUM C MpaBWJIaMH TEXHHUKHM O€30IaCHOCTH MpHU OOpallleHUH C BELIECTBAMU M J1a0OpaTOPHBIM
000pyZOBaHUEM, MPEICTABIATh PE3YNbTAaThl XMMHUYECKOIO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHH
COOTBETCTBYIOIIUX peakluil U GOpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMUUYECKYIO0 MH(OPMALIHIO, MOITYy4aeMyIo
U3 Pa3HbIX UCTOYHUKOB (CpeaCTBa MAacCOBOM nHpopmanuu, IHTepHET U JpyTux);

c(OPMHPOBAHHOCT YMEHUH COOJIOATh MpaBHUIa SKOJOTMUYECKH Ie1Ieco00pa3HOro IMOBEACHUS B
OBITY U TPYJOBOU JIEATEIBHOCTH B LIESAX COXPAHEHHS CBOETO 370POBbS M OKPY’KaIOIIEH MPUPOIHOI Cpelbl,
OCO3HaBaTh OINACHOCTb BO3JCHCTBHUS Ha JKMUBBIE OpPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMasi cMmbicn nokasarens [11K, nmoscHaTh Ha npuMepax crnocoObl YMEHBLICHUS U MPEAOTBPAILICHUS HX
BPEIHOI0 BO3JECHCTBYS Ha OPraHU3M YEJI0BEKa;



JUIs O0y4aromuXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbSI: YMEHHME NPUMEHSATh 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMHYECKUX SIBJICHUII;

JUTSL CTIETIBIX M CJIA0OBHISALIUNX OOYYAIONIMXCS: YMEHHE HCIIONIh30BaTh PEIbeyHO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaitnst s 3anvcu XxumMuaeckux (Gpopmyi.

11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «O0111as U HeopraHuueckasi XMMHs» OTPaKaoT:

c(hOPMHUPOBAHHOCTH MPEACTABICHHUI: 0 XUMHUYECKOW COCTABISIONICH €CTeCTBEHHO-HAYYHON KapTHUHBI
MUpa, POJIU XUMUHU B MTO3HAHUU SBJICHUHN NPUPOADBI, B GOPMUPOBAHUU MBIIIJICHUS U KYJIbTYPhl JUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW [Jisi pEeHICeHHUs MPAKTHUECKUX 3aJad M HKOJIIOTHYECKU
000CHOBAHHOT'O OTHOIIECHUS K CBOEMY 370POBBIO U IIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHUUYECKHMX 3HAHUW, KOTOpash BKJIKOYAET: OCHOBONOJIATAIOUIME IOHITHUS
(XMMHUYECKHUIl AJIEMEHT, aTOM, M30TOM, S-, P-, d- 3JeKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIApHBIA 00BEM, BaJEHTHOCTb, SJEKTPOOTPUIIATEIILHOCTb, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(koBasieHTHAsl, MOHHAs, METALTMYECKAas, BOJOPOIHAsS), KPUCTALUIMYECKAs PEHIETKA, TUIbl XUMHUYECKHX
peakuuii, pacTBOpP, HIIEKTPOIUTHL, HEIEKTPOIUTHI, JIIEKTPOJIUTHYECKAs AUCCOLMALMS, OKHUCIUTENb,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUYECKON pEaKIMH, XMMHUYECKOE PaBHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
3NEKTPOJUTUYECKON aucconuanuu, nepuogudeckuii 3akon Jl. M. MenneneeBa, 3aKOH COXpaHEHHUs] MacChl
BEILIECTB, 3aKOH COXPAHEHWs M TPEBpAICHUS SHEPTUM MPU XUMHUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIME B OCHOBE IOHUMaHUs IPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (DaKTOIOTMYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOIYYCHHH U
0€301MacHOM HCIOJIb30BAaHUH BAXKHEUIITNX HEOPTaHMUECKUX BEIIECTB B OBITY M MPAKTHUECKOH AESITeIbHOCTH
YEJI0BEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBIIBIISITH XapaKTePHBIC MPU3HAKH MOHITHH, YCTaHAaBIUBATh WX
B3aMMOCBSI3b, HUCIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPU ONKCAHUM HEOPraHUYECKUX BEIUECTB U UX
[IPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOIB30BATh XUMHUYECKYIO CHMBOJIUKY [IJII COCTaBJICHHS (HOpMYJI
BEIIECTB M YPAaBHEHHI XMMUYECKHUX peakiuii, cucremarnyeckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTACIBHBIX HEOPTAHUYECKUX BEIIECTB (YrapHbIi ras, yriaeKucibli ra3, aMMUaK, raiéHas u3BeCTb,
HeraiméHasi H3BeCTh, MUThEBAst CO/Ia, MTUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEAEIATh BAJICHTHOCTh U CTETICHb OKHCIICHUS] XUMUUYECKUX 2JIEMEHTOB
B COCIMHEHUSX Pa3IMYHOTO COCTAaBa, BUJ XUMHUYECKOW CBsi3U (KOBAJICHTHAsl, MOHHAs, METaJUTMYECKas,
BOJOPOJHAs) B COCAMHEHMSX, THUI KPHUCTAJUIMYECKOW pEmIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJIsIpHAsi, HMOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJHBIX pPACTBOpPAX HEOPTaHUYECKUX
COCIMHCHHIL,

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATH IPUHAJJICKHOCTh HEOPTAHMYECKUX BEIIECTB MO HX
COCTaBY K OMNPENEIEHHOMY KJIacCy/TpymIe COeIWHEHUI (IPOCThie BEIIeCTBA — METAUIbl U HEMETaJllbl,
OKCH/JIbI, OCHOBAaHHSI, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CMBICT mepuoandeckoro 3akoHa J[. M. MengeneeBa u
JIEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO M IIPOTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTEepPH30BaTh OJIEKTPOHHOE CTPOEHHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoanueckoil cucteMbl xumuyeckux saemeHToB [[. WM. Mengeneesa,
UCITIONIB3YS TOHSTUS «S-, P-, O-2JeKTpOHHBIC OpOUTAIM», «IHEPreTUYECKUE YPOBHH», OOBICHITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX HJIEMEHTOB U UX COCAUHEHMI MO MEepUoJaM U rpyrmnam
[Tepuoanueckoit cucreMbl XuMuueckux 31ueMeHToB J[. . Mennaeneesa;

chOpPMUPOBAHHOCTh yYMEHHUW XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHWYECKHMX BEIIECTB Pa3INYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE FT€HETUUECKOMN CBSI3U MEXY
HEOPraHWYECKHMH BEIIECTBAMU C IOMOIIBIO YPABHEHHUI COOTBETCTBYIOINX XUMHUECKUX PEAKIIHIA;



c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(ULMPOBATh XUMHUUYECKHE PEAKIHUU 0 PA3IUYHBIM MPU3HAKAM
(4uCITy ¥ COCTaBY pearupyrouux BEIIECTB, TEMIOBOMY AP (EKTy peakiuu, U3MEHEHUIO CTENICHEH OKHCICHHS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLIMH, YUACTHIO KaTAIN3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPAaBHEHMsI pEaKUUN pa3IMYHBIX THUIIOB, IOJHBIE H
COKpalIEHHbIE YPABHEHUSI PEAKIMil MOHHOTO OOMEHA, YYUThIBAsl YCIOBHSI, IPU KOTOPBIX ATH PEAKIUH UIYT
710 KOHII;

c(OPMHPOBAHHOCT, yMEHHUH TPOBOAWUTH PEAKIUH, IOATBEPKAAIONINE KAuyeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUINE B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUU PACKpPBIBATh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIHHA
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OaslaHCca dTHX PeaKIuii;

c(OPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeaKkIui OT Pa3Iu4HbIX
(akTOpoB; XapakTep CMEIICHUS XUMHUYECKOTO0 PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHErO BO3JEHCTBUS
(npunnun Jle llarense);

c(OPMHPOBAHHOCT YMEHHH XapaKTEpU30BaTh XHMHUYECKHE IPOIECCHI, JIeKAllie B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYy4YEHHUsI CEPHOIM KUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTD IMPEICTABICHHUI 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMHUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHHUU MPOBOAUTH BBIUMCICHHUS C UCIOIH30BAHUEM IOHATHUS «MaccoBast JOJIS
BELIECTBA B PAaCTBOPE», OOBbEMHBIX OTHOILIEHUH ra3oB IPU XUMHUYECKHX PEAKLMIX, MAacChl BEIIECTBA WU
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OIHOTO U3 YYACTBYIOIIMX B
peaKiuu BElIeCTB, TEIUIOBOTO 3¢ (deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUU;

cOpPMUPOBAHHOCTh YMEHUH COOJIIO/IaTh TIpaBUjIa IIOJIB30BAHHWS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyZOBaHHEM, a TakKe IMpaBuiIa OOpaIlIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU O BBITOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IJIAHUPOBATH M BBIOJHATH XMMUYECKUHA 3KCIIEPUMEHT (paziioKeHHe
MEPOKCHJIa BOJIOPO/Ia B IPUCYTCTBUH KaTallM3aTopa, OMpelelIeHHe Cpellbl paCTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIbHOTO UHINKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakluy, peakuu
MOHHOT0 0OMEHAa, KaueCTBEHHbIE PEAKIINU Ha Cylb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS,
peleHre HKCIepUMEHTaIbHBIX 3a7a4 1o TeMaM «Metamisl» 1 «HemeTamis») B COOTBETCTBHHM € MPaBUIIaAMHU
TEXHUKU 0€30MacHOCTH MpU OOpaIleHUH C BEIeCTBaMU U Ja0OpaTOpHBIM 000pYIOBaHUEM, IPEACTABISThH
pe3ysbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3alKucHu ypaBHEHHIH COOTBETCTBYIOIIMX pEaKUUd H
(GopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3MPOBATh XMMHMUYECKYI0O MH(OpMAIHIO, MOITydaeMyko
13 pa3HbIX UICTOYHHUKOB (CpeICTBa MacCOBOM KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOAATh TMpaBWia JKOJOTHYECKH I1e1ecCO00pa3HOro TOBEACHUS B
OBITY M TPYJOBOH JEATEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3/10pPOBbsl U OKpY>KaroIlel MPUPOIHOM Cpebl,
OCO3HaBaTh ONACHOCTb BO3JECHCTBUS Ha >KUBBIE OPraHM3MBbl ONPEIECIEHHBIX BELIECTB, MOHHUMAs CMBICI
nokazarenss IIJIK, mosicHATe Ha npumMepax crnocoObl YMEHBIIEHHS W MPEeNIOTBPALEHUS UX BPEIHOIO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00yYarOMIMXCsl C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE NMPUMEHSATHh 3HaHUSA 00
OCHOBHBIX JOCTYITHBIX METOJAX ITO3HAHUS BEIIECTB U XUMHUECKUX SIBIICHUI;

JUIS CIIETBIX M CJIA0OBUIALIMX OOYYarOMIMXCS: YMEHHE HUCIIOJIb30BaTh PElbeHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins muist 3anucu XuMu4eckux GopMyil.



TemaTu4yeckoe NJIaHMPOBaHNe ¢ Y4eTOM padoyeii IpOorpaMMbl BOCIIMTAHUS € YKa3aHUEM KOJIMYeCTBAa YacOB, OTBOAUMBbIX HA H3yUeHHe KaKI0M

Tembl. 10 KJIACC
KoanuectBo yacon
Ne HaumenoBanue pa3jiesioB JuaexkTpoHHbIe (HU(pOBbHIE)
Kontpoabusbie IIpakTnuyeckue KiawueBbie
n/n H TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI BOCIIMTATEJIbHbIE 3212491
Pa3zgea 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM
YcranosiaeHne JOBEPUTECIIBHBIX
OTHOLICHUN MEXy YUUTEIIEM
" YYCHHUKaMH,
[Ipeamet oprannueckoit CII0COBCTBYOIIMX
11 xumuu. Teopus cTpoeHus 3 https://resh.edu.ru/subject/lesso = MO3UTUBHOMY BOCTIPHATHIO
' OpraHUYeCKHX COeJIHMHEHHUH n/6149/start/170388/ TpeOOBAHMI 1 POCKO ydHTEIs,
A M B IIPUBJICUCHUIO UX BHUMAHUS K
- V1. byTJIeposa 00cy»xmaeMoi Ha ypoKe
WHPOPMAITH, aKTHBH3AIIUN UX
M03HABaTENbHOMN
JCATCIIBHOCTH.
Hroro mo pazneny 3
Paznen 2. YraeBonopoast
HpI/IBJ'Ie‘-IeHI/Ie BHHUMAaHUA K
LHECHHOCTHOMY aCIICKTY
. U3ydyacMbIX Ha OKE€
IIpenenbHbIe YriieBOAOPOIbI https://resh.edu.ru/subject/lesso 4 . P
2.1 2 SIBJICHHI, OpPraHU3aIus UX
— aJIKaHBI n/6151/start/149993/ N
pa6OTBI C IMMoJIiy4acMou Ha
YPOKE NPaKTUYECKHU
3HaYMMO UH(pOopMaIHen.
Opranuzanusi padoThI
Henpeneapusie . 00yJaronmxcs ¢
29 ep 011000 ATKe 5 1 https://resh.edu.ru/subject/lesso M .

. 3 ($):] bI: AJIKEHBI MOJTy9aeMOii Ha YPOKE
YTIICBOAIOPOX ’ n/5412/start/212563/ Y YPOE
aJIKaIMEHBbI, ATKUHBI NPAKTHYECKU 3HAYMMOMN

WHpOpMAITUEH.
https://resh.edu.ru/subject/lesso [IpuMeHeHne Ha ypoke
2.3 Apomarnyeckue 2 P P

n/4775/start/150494/

WHTEPAaKTUBHBIX (hopMm



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

2.4

YIJIEBOIOPOABI

[IpupoHbIE HCTOYHHUKHU
YII€BOIOPOAOB U UX
nepepaboTka

Hroro no pasneny

13

https://resh.edu.ru/subject/lesso

n/6148/start/170461/

paboThI yyaruxcs:
MHTEIUIEKTYAJIBHBIX UTP,
IpyIINoBoil paboThI WK
paboTHI B TTapax, KOTOPBIE
ydaTt 00yJaronuxcs
KOMaHJHOH paboTe u
B3aMOJICHCTBHIO C JPYTHMHU
JIETbMHU.

Hcnons3oBanue
BOCITUTATEIbHBIX
BO3MOKHOCTEH COIEPKAHUS
yueOHOTOo MpeIMeTa uepe3
JEMOHCTPALUIO JETAM
MPUMEPOB OTBETCTBEHHOT'O
TMOBECACHUS, ITPOSABICHUA
YeJIOBEKOJIIO0US U
JI0OOPOCEPAECIHOCTH.

Paznen 3. Kuciiopoaconep:kaiiue opranu4eckue coeTuHeHHsI

3.1

Cnuptel. Genon

https://resh.edu.ru/subject/lesso

n/4769/start/150550/

[TpuBreueHre BHUMAHUS
o0yJaronuxcs K
[EHHOCTHOMY aCTeKTY
M3y4aeMbIX Ha YPOKe
SIBJICHUI, OpraHU3aLus UX
paboTHI ¢ TTOJTy4aeMOi Ha
YPOKE COLUATIBHO 3HAUUMOM
nHpOpMaLuen —
MHUIMMPOBAHUE ee
00CYyXICHUS.

3.2

Anpaeruast. KapOboHOBBIE
KUCTOTHI. ClI0KHBIE YPUPBI

https://resh.edu.ru/subject/lesso

n/5727/start/150577/

[IpumeHeHue Ha ypoke
WHTEPAaKTUBHBIX (hopMm
paboThI yyaImmxcs:
VHTEJUIEKTYaJIbHBIX UIP,
TpyIIoBOil paboThI WK



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

https://resh.edu.ru/subject/lesso

paboThI B mapax, KOTOpbIE
ydaT 00yJaronuxcs
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C IPYTUMU
JIETbMU

Opraam3arus paboTsI
00yJarommxcs ¢

3.3 YrieBomsl 3 /AT76/start/150604/ MOJTy4aeMOii Ha ypOKe )
MPAKTUYCCKH 3HAYUMOU
nHpopMaIuei.

Wroro mo paszneny 13
Pa3znen 4. A3oTcoaepskaniue opranHnyeckue coeIuHeHus
AxTHUBH3aIUsSL
41 AMHUHBI. AMUHOKHUCJIIOTEI. 3 https://resh.edu.ru/subject/lesso [I03HAaBaTEIbLHON
' benkn n/4743/start/150742/ EATENLHOCTH
o0OyJaromuxcs.
Hroro no pasneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

[Tnactmaccel. Kayuyku.

https://resh.edu.ru/subject/lesso

[TpumeHeHune Ha ypoke
WHTEPAaKTUBHBIX (popMm
paboThl yuaruxcsi:

> Bosoxna ’ /6095/start/150823/ HHTCIICKTYAIBHBIX HIP,
CTUMYJIUPYHOLIUX
IMO3HAaBATCIIbHYIO
MOTHBAIHUIO.
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB 34
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https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

TemaTu4yeckoe NJIaHMPOBaHNe ¢ Y4eTOM padoyeii IpOorpaMMbl BOCIIMTAHUS € YKa3aHUEM KOJIMYeCTBAa YacOB, OTBOAUMBbIX HA H3yUeHHe KaKI0M

Ttembl. 11 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jieioB U JuaexkTpoHHbIe (HU(pOBbHIE)
Kontpoabusbie IIpakTnuyeckue KiawueBbie
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI BOCIIMTATEJIbHbIE 3212491
Pa3zgea 1. Teopernueckue 0CHOBbI XUMHH
YcranosiaeHne JOBEPUTECIIBHBIX
OTHOLICHUN MEXy YUUTEIIEM
CrpoeHue aToOMOB. " y4CHUKaMH,
& CHOCOOCTBYIOIIUX
[lepuoanueckuii 3aK0H U )
11 n 3 https://resh.edu.ru/subject/lesso  TO3UTUBHOMY BOCIIPUATHIO
. HOJNYCCKaAA CUCTEM >
CPHOTHCCIA CHETEMA n/6479)start/150989/ TpeGoBanit 1 Mpocs6 yumrens,
XUMHYECKUX 3JIEMEHTOB /J[. MIPUBJIEYEHHUIO UX BHUMaHUS K
. Menneneesa 00CyK1aeMO Ha ypoKe
WHPOPMAITH, aKTHBH3AIIUN UX
M03HABaTENbHOMN
JCATCIIBHOCTH.
HpI/IBHe‘-IeHI/Ie BHHUMAaHUA K
LHECHHOCTHOMY aCIICKTY
. N3ydyacMbIX Ha OKE€
19 CrtpoeHue BemiecTna. 4 https://resh.edu.ru/subject/lesso Y . P
. SIBJICHUU, OpraHu3alusa ux
MHoroo6pasue BeuecTB n/6332/start/151021/ P .
pa6OTBI C MMOJIiy4yacMoOHu Ha
YPOKE IIPAKTUUYECKH
3HaYMMON UH(POPMAIIHEH.
Opranuzanusi padoThI
. 00y4aroIUXCs C
13 x ecKIte Ded 5 1 1 https://resh.edu.ru/subject/lesso M .
. NMHNYCCKHU KIITUHN I0JIy4a€MOH Ha OKEC
peardt n/4938/start/151107/ Y YPOKe |
MPAKTUYCCKH 3HAYUMOU
WHpOPMAITUEH.
Hroro no paznery 13
Pa3nea 2. Heopranuyeckasi Xumust
. IIpuBneuenre BHUMaHUSA
21 Mera 6 1 https://resh.edu.ru/subject/lesso 6p
. TaJIJIbl O0YyYarIIuxcs K
n/3479/start/151187/ Y
ICHHOCTHOMY aCIICKTY



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/

https://resh.edu.ru/subject/lesso

N3y4YaeMbIX Ha yPOKe
SIBJICHUHN, OpPTaHU3aIHsl UX
paboThI ¢ moTyyaeMoii Ha
YPOKE COLMAIbHO 3HAUUMOMN
nHpopMarei —
WHHULMUPOBAHUE €€
obcyXIeHusI.

[IpumeHeHue Ha ypoke
MHTEPaKTHBHBIX (POPM
paboThI yuamuxcsi:
MHTEIUIEKTYAJIbHBIX UTP,
TpyIINoOBOi paboThl WK

22 Hemeranzet o n/5939/start/151320/ paGOTBI B Mapax, KOTopsIe
y4aTt 00yJaronuxcs
KOMaHHOH paboTe u
B3aUMOJICUCTBHIO C IPYTUMHU
JE€ThbMU
Opranuzaiusi padoThI
23 CBs13b HEOPraHUYECKUX U 2 https://resh.edu.ru/subject/lesso Eiiqa?elﬁzgc;c oxe
' OpPraHUYECKUX BELIECTB n/5913/start/151347/ T P .
MPAKTUYCCKH 3HAYUMOUN
nH(pOopMaIuei.
Uroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
AxTHBH3aIUS
31 TV 4 https://resh.edu.ru/subject/lesso MO3HABATEIILHOM
' n/3504/start/151485/ NESATeTHPHOCTH
00yJaromuxcs.
Hroro no pasneny 4
OBHIEE KOJIMYECTBO YACOB 34
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https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

ITOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne
. Tema ypoka B Konrpoubusie Ilpakruyeckune  00pa3oBaTe/IbHbIe
cero
padoThI padoThI pecypcbl
o .. Bubnnoteka LOK
IIpenmer opraHnuecKkoi XMMUH, €€ BOSBHUKHOBEHUE,
1 https://m.edsoo.ru/
pa3BHUTHE U 3HAUCHUE
o Bubnunoteka LOK
Teopus cTpoeHUst OpraHUYEeCKUX coeMHEeHud A. M.
2 .. https://m.edsoo.ru/
BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o kinaccuuKau OpraHUIeCKUX Bubnunoteka LLIOK
3 BeniecTB. Homenkmnarypa (cucremarudeckas) u https://m.edsoo.ru/
TPUBUAJIbHBIE HA3BaHUSI OPraHUYECKUX BELIECTB
Bubnanoteka LLOK
4 AJTKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH L https://m.edsoo.ru/
Bubnunoteka LLOK
5 MertaH ¥ 3TaH — NPOCTEUIINE TPEACTABUTENM AIKAHOB https://m.edsoo.ru/
Bubnanoteka LLOK
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOKCTBA https://m.edsoo.ru/
5 . Bubnunoteka LLOK
TWJICH U NPOIMHIIEH — MPOCTEUIINE MPEICTABUTETN
7 P P P https://m.edsoo.ru/
AJKEHOB
Bubnnoteka LLOK
[Ipaktudeckas padora Ne 1. «[lonyueHue sTuneHa u
8 . 1 https://m.edsoo.ru/
W3yYEHHE ETO CBOWCTBY
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. Bubnunoteka LOK

[TonyyeHue CHHTETUYECKOTO KaydyyKa U PE3UHBI

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

Bubnnoteka LOK

10 TOMOJIOTMUECKUN psil. ALETUIIEH — IPOCTENIINI https://m.edsoo.ru/
IIPEACTABUTEND AIKUHOB
Bubnnoteka LOK
11 Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU PEaKIIUU https://m.edsoo.ru/
Bubnanoteka LLOK
12 Apenbl: 6eH301 U TOIyoJ. TOKCMYHOCTh apeHOB https://m.edsoo.ru/
r Bubnnoteka LOK
€HETHYECKas CBA3b YIVIEBOJOPOIO0B, IPUHAIIEKAIUX
13 * AOPOA puHan B https://m.edsoo.ru/
K pa3JIM4YHbIM KJ1accaM
[IpupoHbIE HCTOYHHUKH YIJIEBOJOPOIOB: IPUPOIHBII Bnbnnoteka LLOK
14 ra3 " MOIMyTHbIE HEPTSHBIE ra3bl, HEPTH U MPOTYKTHI €€ https://m.edsoo.ru/
nepepadoTKu
ITprpoHbIE HCTOYHUKH YTIIEBOIOPOAOB: MIPUPOIHBIN Bubnuoteka LIOK
15 ra3 1 MoInyTHbIe HeQTSIHbIE ra3bl, HEPTH U MPOTYKTHI €€ https://m.edsoo.ru/
nepepadoTKu
Bubnunoteka LLOK
16 KontponbHas padoTa no pasneny «YTiIeBOI0pOIAbD) https://m.edsoo.ru/
IIpene € 0JJTHOATO ec €TaHOJ U OTaHO bubnuorexa LIOK
JIbHBIE OJTHOATOMHBIE CIIUPTHI: METAHOJ U 3TaHOJI.
17 pelt P https://m.edsoo.ru/
Bonoponnas cBAa3b
Bubnnoteka LLOK
18 MHOroaTroMHBbIE CIIUPTHL: TUICHITIUKOIb U TIIULIEPUH https://m.edsoo.ru/
o b Bubnunoteka LLOK
€HOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE U
19 P Y https://m.edsoo.ru/

XUMHUYCCKUC CBOﬁCTBa, IIPUMCECHCHHUEC



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Bubnunoteka LLOK

20 Anpaeruapl: GopMaNbACTU U alleTaIbACTH . AIICTOH https://m.edsoo.ru/
0 6 Bubnnoteka LOK
HOOCHOBHBIE IIpeEIbHBIE KAPOOHOBBIE KUCIIOTHI:
21 a peAl p https://m.edsoo.ru/
MypaBbUHAS U YKCYCHAasI
. Bubnnoteka UOK
[IpakTuueckas padora Ne 2. «CBolicTBa pacTBopa 5
22 B https://m.edsoo.ru/
YKCYCHOM KHCTIOTBI»
Bubnanoteka LLOK
CrteaprHOBas M OJICMHOBAS KUCIIOTHI, KaK
23 https://m.edsoo.ru/
MIPEJICTAaBUTEIIN BBICIINX KApOOHOBBIX KHCIIOT
Bubnnoteka LOK
Mpb11a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
24 N https://m.edsoo.ru/
MoIOIIlee NeHCTBUE
C b 6 Bubnunoteka LIOK
JIO’KHBIE (UPEI KaK IPOU3BOIHEIE KAPOOHOBBIX
25 p p A p https://m.edsoo.ru/
KUCTOT. [ uaponu3 crnokHbIX 23UpPoB
K 6 Bubnunoteka LLOK
HPBL: THAPOIIN3, IPUMEHEHE, OMOJIOTHYECKAs POJIb
26 p P p p https://m.edsoo.ru/
KUPOB
. Bubnunoteka LOK
YrneBoasl: cocTas, Kiaccudukaius. Baxueiime
27 https://m.edsoo.ru/
MpEeJICTaBUTENN: TIII0K03a, (PpyKTO3a, caxapo3a
Bubnunoteka LLOK
28 Kpaxman u 1meiroio3a Kak mpupoIHbIe TIOTUMEPHI https://m.edsoo.ru/
K 6 Bubnnoteka LLOK
OHTPOJILHASA padoTa Mo pas3ael
29 p p pasiey https://m.edsoo.ru/

30

((KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpTaHU4YCCKUC COCAUHCHU >

AMMHBI: METHJIAMHUH B aHUJIMH



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

AMMHOKHCIIOTHI KaK aM(bOTepHBIe OpraHn4€CKuec

Bubnunoteka LLOK

31 1 https://m.edsoo.ru/
COEMHEHMS, X OMoJiorunyeckoe 3Hauenue. IlenTu b
benku kak npupoIHbIE BEICOKOMOJIEK e bubanotexa LIOK

JIEKYJISIPHBIL

32 PHpoZ yip 1 https://m.edsoo.ru/
COEUHEHUS
OCHOBHBIE ITOHATHA XUMHUH BEICOKOMOJIEKYIIIPHBIX bubamotera LLOK

33 N yip 1 https://m.edsoo.ru/
COEUHEHUI
OCHOBHBIE METOIBI CHHTE3A BHICOKOMOJIEKYIISIPHBIX bubauotexa LIOK

34 . g yip 1 https://m.edsoo.ru/
coenuHeHui. [lmacTmMacchl, KaydyKH, BOJOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne ara udposbie
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue fll3y‘leﬂl/lﬂ :Iﬁ[?;l;OBaTe.]ILHLIe
padoThI padoThI pecypenI
. Bubnnoteka LIOK
XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
1 1 https://m.edsoo.ru/
KOH(UTypanus aTOMOB
[lepnonnueckuii 3akoH u [lepuonnueckas cucrema Bubnunoteka LLOK
2 xumMuueckux ayemenToB J[. . Meneneena, ux CBsI3b 1 https://m.edsoo.ru/
C COBPEMEHHOM TEOPUEN CTPOEHUS ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB U X COCIUHEHMI 110 TPyIIIaM U Bubnnoteka LIOK
3 nepuoaM. 3HaueHHe MePUOAUIYECKOr0 3aKOHA U 1 https://m.edsoo.ru/
CUCTeMBbI XUMHUUecKkuXx 3yiemenToB J.1. Meneneesa
B Pa3BUTHU HAYKHU
Crpoenue BemiecTBa. XMMHUUYECKast CBSA3b, €€ BUABL Bubnnoteka LIOK
4 MEXaHHU3MbI 00pa30BaHU KOBAJIEHTHOU CBSI3U. 1 https://m.edsoo.ru/
Bonopoanas cA3b
BaneHTHOCTB. DneKkTpooTpulaTeNbHOCTh. CTENEHb Bubnmoteka LLIOK
5 OKHcIeHUs. BelecTBa MOJIEKYISPHOTO U 1 https://m.edsoo.ru/
HEMOJIEKYJISIPHOTO CTPOECHUS
[TonsiTe 0 nUcTIepCHBIX cucTeMax. VICTUHHBIE 1 Bubanoteka LLOK
6 KOJJTOMHBIE pacTBOPBL. MaccoBas 101151 BEIIECTBA B 1 https://m.edsoo.ru/
pacTBope
Knaccudukanus u HoOMEHKJIaTypa HEOPraHUYEeCKUX Bubanoteka LLOK
7 CoeMHEHMH. ['eHeTnYecKas CBsI3b HEOPraHMYECKUX 1 https://m.edsoo.ru/
BEIIIECTB, PA3JINYHbBIX KJIACCOB
8 Knaccn(pnxaunﬂ XUMHUYECKUX peaxunﬁ B 1 Bubnumoteka LLOK

HEOPraHMYECKOM U OpraHM4ecKON XUMHHU. 3aKOH

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

COXpPAaHCHUA MACChI BCHICCTB; 3dKOH COXPAaHCHHUA U
MMPEBpAlICHUA SHCPTHUU ITPU XUMHUYCCKUX PCAKIIHUAX

CkopocTtb peakiuu. OOpaTuMble peakuy.

Bubnnoteka LIOK

9 https://m.edsoo.ru/
XUMHUYECKOE PABHOBECHUE
Bubanoteka LLOK
[TpakTrueckas padora Ne 1. «BrnusiHME pa3indHbIX
10 N https://m.edsoo.ru/
($haKTOpPOB HA CKOPOCTh XUMHUYECKON PEAKITAN
DJeKTpoIMTHYECKas aucconuanus. [lonstue o
(pH) P Bubnumoteka LLOK
BOJIOPOJIHOM I1OKa3aTesie acTBopa. Peakiun
11 P P P https://m.edsoo.ru/
HOHHOTO OOMeHa. [ mapon3 opraHuYecKux 1
HEOPraHWYECKUX BEUIECTB
OKHUCIUTEIFHO-BOCCTAHOBUTEIIHHBIE peakuuu. Bubanoteka LLOK
12 [TonsiTre 006 A7EKTPOIIN3E PACIIIABOB U PACTBOPOB https://m.edsoo.ru/
coJien
13 Kontponbnas padota no pazneny «Teoperudeckue
OCHOBBI XUMHH»
Mertamibl, ux nonoxenue B [leprnoanueckoit
Bubnumoteka LLOK
cucteMme xuMudeckux sneMeHToB J[. 1. MenneneeBa
14 https://m.edsoo.ru/
1 0COOEHHOCTH CTpoeHus: aToMoB. Oo1ue
¢du3nyecKkue cBOMCTBa METAINIOB
. Bubnumoteka LLOK
CrutaBbsl METAJUIOB. DIIEKTPOXUMUUYECKHUM Pl
15 . https://m.edsoo.ru/
HaNpsHKEHUH METAILIIOB
XUMHYeCKHE CBOMCTBA BaKHEUIIINX METAJIJIOB Bubnmoteka LLOK
16 (HaTpuil, Kanui, KaNbLUNA, MarHU|, ATIFOMUHUAN) U UX https://m.edsoo.ru/
COEIMHEHU I
. Bubanoteka LIOK
XUMHUYECKUE CBOMCTBA XpOMa, MEAHN U UX
17 . https://m.edsoo.ru/
COEIMHEHU I
18 XHUMHUYECKHE CBOMCTBA IIMHKA, XKeJle3a U UX Bubnnoteka LLOK



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

COEeIUHEHHUN

https://m.edsoo.ru/

[TpakTrueckas padota Ne 2. "Pemenue

Bubanoteka LLOK

19 " https://m.edsoo.ru/
SKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «MeTaibhy
Hemeramibl, ux nonoxxenue B [leproanueckoin Bubnunoteka LLOK
20 cucteMe xuMmudeckux sneMmeHToB Jl. M. MenaeneeBa https://m.edsoo.ru/
1 0COOEHHOCTH CTPOEHHS aTOMOB
®dusnyeckue CBOMCTBA HEMETAIOB. AJUIOTPOIHS Bubnmoteka LOK
21 HEMETaJUIOB (Ha IpUMEPE KUCIOpoa, CEepHI, https://m.edsoo.ru/
docdopa u yriaepona)
. Bubnmoteka LLOK
XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
22 B https://m.edsoo.ru/
COCAUHCHMI
. Bnbanoteka LIOK
XuMHYECKue CBOMCTBA a30Ta, hocodpa 1 ux
23 . https://m.edsoo.ru/
COCIMHEHMI
X o Bubnumoteka LLOK
HMUYECKHE CBOMCTBA yriiepoja, KpEMHHUS B UX
24 . YIIEpona, kb https://m.edsoo.ru/
COeIMHCHUI
. Bubnumoteka LLOK
[IpuMeHeHre Ba)KHEUIINX HEMETAIJIOB U UX
25 . https://m.edsoo.ru/
COCIMHEHMI
O00011eHre 1 cUCTEMAaTU3ALMS 3HAHUI 110 TEME Bubnmoteka LIOK
26 «Hemertaiutb». BeruuciaeHnus no ypaBHEHUAM https://m.edsoo.ru/
XUMUYECKHUX PEAKIIUNA U TEPMOXUMHYECKUE PACUETHI
Bubnumoteka LLOK
[TpakTrueckas padota Ne 3. «Pemenue
27 " " https://m.edsoo.ru/
SKCTIEPUMEHTAIBHBIX 3a7a4 1o Teme "HemeTamibr"»
28 KoHnTtponbHast pabota mo tTemam «MeTamishy U

«HemeTtamie)



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HCOpFaHI/I‘IeCKI/IC N OPraHUuYC€CKNUE KUCIOTHI.

Bubnumoteka LLOK

29 1 https://m.edsoo.ru/
Heopranuueckue u opraHnyeckue OCHOBaHUS
AMoTepHbIe HEOpraHUYECKHE U OpraHUYECKUe Bubnunoteka LIOK
30 coeMHEeHMS. [ 'eHeTnYecKasl CBsI3b HEOPTraHUYECKUX U 1 https://m.edsoo.ru/
OpPraHUYECKUX BEIIECTB
Poup xumuu B 00eCIieueHIN SKOIOTHIECKOIA, Bubnumoteka LLOK
31 SHEPreTHYECKOM M MUIIEBON O€3011aCHOCTH, 1 https://m.edsoo.ru/
Pa3BUTHUU MEIAUIIMHBI
[TpencraBienust 06 0OIIMX HAYUYHBIX TPUHIIUIIAX bubnmorexa LIOK
32 . 1 https://m.edsoo.ru/
MPOMBINIJICHHOTO MOJTy4eHUs BaXKHEHUIIINX BEIIECTB
33 YennoBek B MUPE BEIICCTB U MaTEPHAIIOB 1
34 XUMHUS U 3J0pPOBBE UEIOBEKA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 10 knace/ Pynsuruc I'.E., ®enpaman @.I°., AKninonepHoe 00111ecTBO
«M3narenbcTBO «lIpocBemenue»
* Xumus, 11 kimace/ Pynsutuc I'.E., ®enpaman @.1°., AkuronepHoe 00IIeCTBO

«M3narenbcTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
o Xumus, 10 xnace/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe 001ecTBo
«M3narenscTBO «IIpocBenienue»
e  Xwumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe 0011eCTBO
«M3narenscTBO «IIpocBenienue»

o A.M. Pageuxwuii. [lunaxktuueckuii matepuan 10-11 k. M: TIpocsemenue 2011 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. https://resh.edu.ru/

2. https://uchi.ru/teachers/migration

w

https://sso.mob-edu.ru/

4. https://content.edsoo.ru/content/accounts/login/?next=/content/profile/

(9]

. Bubanoreka LIOK https://m.edsoo.ru/
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