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INOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamma mo ydebHoro mpeamera «Xumus» anas 10-11 xmaccoB Ha 6a30BoM
ypoBHE pa3zpaboTaHa B COOTBETCTBUU ¢ DenepalibHbIM IOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIApPTOM CpEIHEro oOImero oOpa3oBaHUs, YTBEPXKACHHBIM IIPUKa30M MHUHHCTEPCTBA
npocBemenuss Poccuiickoit ®enepammu ot 17.05.2012r. Ne 413 (¢ u3MEHEHHSAMH |
JIOTIOJTHEHUSAMH ), B coOTBeTCcTBUU ¢ DenepanbHON 00pa3oBaTeIbHON MPOrpaMMON CpPEeaHEro
oOmiero oOpa3oBaHUsI, YTBEPKJICHHON MprKazoM MMHHCTEpCTBa IpocBemieHus Poccuiickoit
Oenepauun ot 18.05.2023r. Ne371 (3apeructpupoBad MuHuCTEpCTBOM ocTUlinKM Poccuiickoi
Ddeneparun 12.07.2023r. Ne 74224).

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMSD»

OcHOBY MOAXOJIOB K pa3pabOTKe NpOrpaMMbl IO XMMHH, K ONPEAETICHUIO0 00IIeH
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusa» s 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYalIbHbIE MOJO0XKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUsS, Pe3ylbTaToB OOydyeHUs U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHHe, IOJy4aeMOe BBIIYCKHUKaMU  001eo0pazoBaTeabHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo MX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbL, (hOPMUPOBAHMS MHUPOBO33pEHMs M OOIIEH KyJIbTYphl
YeJIOBEKa, a TaKXkKe OHKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0pOBBIO H
npupoaHoil cpene. Peanusyercs xumudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAaMH y4eOHOro ImpenMera «XUMHUS», COJAEp)KaHUE U IOCTPOCHHUE
KOTOPOI'0 OHpEZeNeHbl B MporpaMMme IO XMMHUHM € Y4ETOM CHEIM(DUKM HAyKU XHUMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOBI U B MAaTEpUAIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 POjib B COBPEMEHHOM
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAlIMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LIEJOCTHOIO MPeICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3aMMoOAEWCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTajla
HEOTHEMJIEMON YacThbi0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HallpaBJIeHa Ha pelIeHHE INI00aNbHBIX MPoOIeM YCTOWYMBOTO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOMMMH LENSIMHU M HPUHIUIIAMU CPEIHEro oduero odpa3oBaHuUs
conepkanue npeamera «XuMus» (10—11 kmaccsl, 0a30BbIi ypOBEHb W3YUYEHHS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
pOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHEH.

CocraBngomuMu  peameTa «XUMHs» SBISIIOTCS 0a30Bble Kypchbl — «OpraHnuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKONW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckor xumuu. @opMUpOBaHUE JaHHOW CHUCTEMbI 3HAHHUN



IpH W3YYCHHUH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT0O0Opa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa comepskanust KypcoB — «Opranuueckas xumusi» u «O011ast 1 HeOpraHuyecKast
XUMU» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUM BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKUH.

[Ton HOBBIM yriom 3peHusi B mpeamere «XuMHsS» 0a30BOr0 YpOBHsI paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKass XUMHUS» OOYYarOIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSCHSIONIEH Y IPOTHO3UPYIOICH.

Ennnas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUCCKUX MPHIOKCHUNW XUMHUH, TTIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMIOJTHCHUS 3HAHUHN, PEeIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX UCCJIEAO0BATENbCKUX 3a7ad. B menom coxepxkanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIUXCsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAHUYECKOTO U OPTraHUYECKOTO MHUpA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUS TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJIOTHYECKUX MPoOJieM, a Takke mpodieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS W COLMAIM3AIUU OOYYarOIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJAbI K OMPEACIICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEUCTBUN, UMEIOIINX
0a30BO€ 3HAUCHME /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPOOJieM, MOUCKa, aHAJIU3a U
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IeATeTbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TIO3HAHUH XUMUH.

B npakTuke npenogaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 0OIIlero 0Opa3oBaHUs, TaK
M Ha YypOBHE cpemHero oOmero oOpa3oBaHMs, TIPH OMNPEACIECHUU COJEPKATeIbHON
XapaKTePUCTUKU LieJIed HM3y4YeHHs MpeaMeTa HalpaBiIC€HUEM IE€PBOCTENEHHOM 3HAUMMOCTH
TPAAUITMOHHO Tpu3HAETCs (QOopMUpPOBaHME OCHOB XUMHUYECKOW HAaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TaKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUs TPEAMETA SIBISETCS BIIOJIHE ONPAaB/IaHHbBIM.

CoriacHO MaHHOW TOYKE 3pPEHUS TJIABHBIMU IEISIMH M3YYCHHS MpeaMera «XuMus» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:



- (hopmupoBaHUE CHCTEMBl XUMUYECKHX 3HAHWN KaK BaKHEHIICH COCTABISIONICH €CTECTBEHHO-
HAayYyHOW KapTHHBI MHpa, B OCHOBE KOTOpPOHM JIeKAT KJIIOYEBBIC MOHATHUS, (PyHAaMEHTaJIbHBIE
3aKOHBl M TEOPUM XUMHH, OCBOCHME fA3bIKa HAYKH, YCBOEGHUE M IIOHHMaHUE CYIIHOCTH
JOCTYMHBIX OOOOIIEHHII MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIGHHE C HCTOpUel HX
pa3BUTHUS U CTAHOBJICHMUSI,
- (opmupoBaHuEe M pa3BUTHE MPEJICTABICHUM O HAYYHBIX METOAAX IIO3HAHMS BEIIECTB U
XUMHUYECKHX PEaKIHid, HeOOXOAUMBIX I MPUOOPETCHHS YMEHH OPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBJICHHH, HMEIOIIUX MECTO B NpHUpOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;
- pa3BUTHE YMEHHH M CIIOCOOOB JAEATEIbHOCTH, CBA3AHHBIX C HAOIIOJCHHEM U OOBSICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOr0 00pAIeHNS C BEIIECTBAMHU.

Hapsny ¢ atuM, copepxaTenbHas XapakTepUCTUKA IIeJiel U 3aJja4 U3y4eHus MpeaMeTa B
[IporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU
B cucTteMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHUHU B OOJbIlei
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OO0ydeHus,
OpUEHTUPOBAHHOM Ha TOJTrOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW  OpraHu3aluy,
BJIAJICIONIET0 HE HAOOpOM 3HAHW, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOU KU3HU Ui PEIICHUs
IPAKTUYECKUX 3ajau.

B cBsi3u ¢ »TMM Tpu M3ydeHHHM mpeaMeTa «XHUMHUS» JOMHUHHUPYIOIIEEe 3HAuYEHHE
IPUOOPETAIOT TaKUE 1IeJIU U 331a4H, KakK:
- ajganTanus oO0yYaroIIMXCs K YCIOBUSIM JMHAMHUYHO Pa3BHBAIOIIETOocs MUpa, GpopMmupoBaHHE
MHTEJUIEKTYaJIbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CamMoOOOpa30BaHHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX YKU3HEHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM,;
- ¢opMupoBaHre y 00y4arOIIUXCS KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIUI), NUMEIOIINX
YHHMBEpPCAIbHOE 3HAUEHUE JJIS Pa3IMUHBbIX BUJOB JIEATENBHOCTH: PELICHUS IpoOJieM, MOUCKa,
aHanm3a U o0paboTku HH(MOpPMALMU, HEOOXOIUMBIX U MPHOOPETEHUs! OMbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XKHOE MECTO B IO3HAHWUM XMMHH, @ TAKXKE U1 OLEHKU C IO3ULUI
HKOJIOTHUECKOM O€30MacHOCTH XapakTepa BIMSHMS BEIIECTB M XHMMHUYECKUX MPOIECCOB Ha
OpraHM3M 4YeJIOoBeKa U MPUPOAHYIO CPEY;
- pa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB, MHTEJUIEKTYaJbHBIX WM TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKa U aHaJn3a yueOHON U Hay4yHO-TIONYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHUS;
- (¢opMHpOBaHME M pa3BUTHE Yy OOYYArOIIMXCS AaCCOLMATUBHOIO M JIOTMUECKOIO MBIILICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U NPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;
- BOCIIUTAHUE y 00yYaromuxcs yOex1EHHOCTH B TYMaHUCTUYECKON HANpPaBICHHOCTH XUMMH, €&
BOXHOW poOJNM B peHIeHUH TIJ00aldbHBIX MNPOOJIEM palMOHAIBLHOTO MPHUPOIONOIb30BaHUS,
MIOTIOJIHEHHSI YHEPTeTUYECKUX PECYpCOB M COXPAHEHHs IPUPOJHOTO PAaBHOBECHS, OCO3HAHUS
HEoOX0aUMOCTH OEpeKHOTO OTHOLIEHMs] K TMPUPOJE U CBOEMY 3J0pOBbIO, a TaKke
nproOpeTEeHNs ONbITA UCIIOIB30BAaHUS MTOTYYSHHBIX 3HAHUH JUIS IPUHATHS TPaMOTHBIX pEIIeHUi
B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHoM mutane cpenHero oouiero oOpa3oBaHusi npeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO1m1ee ynca0 4acoB, OTBEAEHHBIX Ui U3yYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CpETHETO
oOmiero obpazoBanusi, coctaBiser 68 vacoB: B 10 kmacce — 34 yaca (1 gac B Hexmemio), B 11
kiacce — 34 yaca (1 gac B Hezeno).

COJAEP/)KAHUE OBYYEHUA



10 KUIACC
OPI'AHUYECKASA XUMUA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

IIpenMer opraHn4eckol XMMHUHU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B MTOJIyYCHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOEHUs opraHMueckux coequHenuit A. M. byrneposa,
e€ OCHOBHbIe NOJNOKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

IIpencraBnenne o  kiaccudukauum  opraHudeckux — BemiectB.  HomeHnkiarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINICH KIIACCOB OPraHUYECKUX BELIECTB.

OKcliepuMEHTAJIBHBIE METO/IbI M3YUEHUS BELIECTB M UX MPEBPAILIECHUN: 03HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HAONIOJCHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB 10
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).
Yraesoaopoabl

AJNKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeTraH M 3TaH — HpocTedine
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM psii. DTUIIEH U NMPONUIIEH — NIPOCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLlNN ), TOIy4€HUE U IPUMEHEHUE.

Anxaauensl: OytaaueH-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMUYECKUH psn. ALETWIeH —
NPOCTEHIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), [TOJyYECHHE U IPUMEHEHHUE.

Apenbl. beHson: cocraB, crpoeHue, (hU3MYECKHEe M XUMHUYCCKUE CBOMCTBA (peakiuu
raJJoreHUPOBAHUS W HUTPOBAHUsA), IOJIyd€HHE M TpHUMEHeHHe. ToJayoJsl: cocTaB, CTPOEHHE,
¢du3nyecKue 1 XMMHUYECKHE CBOMCTBA (pEeaKIMK TaJOreHUPOBAaHUS U HUTPOBAHUS ), OJIYyYEHHUE U
npuMeHeHne. TokcuuHocTh  apeHoB.  ['eHeTHueckas  CBA3b  MEXAY  YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTII€BOAOPOAOB. [IpUpoiHbIiA Ta3 U MONyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThI €ro nepepadboTKu.

OKCIIepUMEHTAIIBHBIE METO/IBI M3YUEHUS BEILIECTB M UX MPEBPAILECHUN: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHsl, koyuiekuun «HedTb» n «Yromab», MosenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BOJIHBIX, IPOBEJCHHUE MPAKTUYECKOH pabOThI:
MIOJIy4EHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA MJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenpHble OJHOATOMHBIE CHIHMPTHL. METaHON M 3TaHOJ: CTPOEHHE, (QU3NYECKHe U
XUMHUYECKHE CBONCTBA (pEakIMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),
puMeHeHne. BoiopogHbIe CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[elicTBHE METaHOJIA U ATAaHOJIA
Ha OpPraHu3M YEJIOBEKA.

MHoOroatoMHble CHHMPTHL. OTHIEHIJIMKONb W TJIMLEPHH: CTpPOeHHe, (PU3NYECKUEe u
XMMHUYECKHE CBOICTBA (B3aMMOJICHCTBUE CO MIETOYHBIMU METaJIJIaMU, KadeCTBEHHAs! peaKIys Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaullepuHa U
STUJICHTJIUKOJISL.



@DeHoT: CTpOEHUE MOJIEKYNbI, (PU3UYEeCKHe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne Genona.

Anpneruasl ¥ KeToHbl. DopManbiaerui, amneTalbIerua: CTPOEHUe, (GU3UYECKue U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC pEAKIIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeeTbHbIe KapOOHOBBIE KUCIOTHI. MypaBbuHas U YKCYCHasl KUCIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
stepudukanmuu), mnoiydeHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxuble 3¢upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. I MAPOIN3 CIIOKHBIX 3(UPOB.

Kupsl. I'maponus sxxupos. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

VYrneBojsl: cocTas, Kiaccu(ukanus yrieBogoB (MOHO-, - U moiucaxapuabl). [oko3a
— MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3NUYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ouosiornueckas poib. @orocunre3. Opykro3a Kak U30Mep rioko3bl. Kpaxman u
LEJUTI0N03a KaK MpUpoAHble monuMepsl. CTpoeHue Kpaxmala U 1eutonao3sl. dusnueckue u
XUMHUYECKHE CBOICTBA KpaxMmaia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIMS C HO/IOM).

DKCrepuMEHTAIbHBIE METOJbl M3YyUEHHUs BEIIeCTB M WX IMPEBpAllCHUN: MPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEaKuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaTOoMHBIX
cnupToB (B3aumopelicTBue ruuepuHa c rugpokcugom menu(ll)), anpaerunoB (oxkucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMajga C HOJOM), MPOBEACHUE MPAKTUYECKOW padOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnsbie 3anaun.

Boruncnenuss mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYeCTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTcoaep:kalye OpraHnyecKkne coeiMHeHusl.

AMHUHOKHCIOTBI Kak aMQoOTepHble OpraHuueckue coenuHeHus. Pusnyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMuHOKUCIOT. [lenTumsl.

benku kak mpupo/iHbIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THIPOJIN3, JEHaTyparus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcIepUMEeHTaIbHbIE METOJIbl U3YYEHMsI BEIIECTB M HX IpeBpallleHuil: HaOI0JeHne U
ONMCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalusi OENKOB NpH HarpeBaHUU, IIBETHHIC
peakiuu OeIKoB.

BbicokomosiekyisipHble cOeJUHEeHU

OCHOBHbIE TIOHATHS XHMHUH BBICOKOMOJIEKYJISPHBIX COEJUHEHUH: MOHOMEp, IMOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPHU3ALUS U TOJIMKOHICHCALINS.

DKcrepuMeHTaIbHbIE METO/IbI M3YUEHUs BEUIECTB M MX IPEBPAIICHUN: 03HAKOMJIEHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamerHblie CBA3H.

Peanuzanus MeXNpeaMETHBIX CBsI3€H MpH M3ydyeHUH opraHudeckoi xumuu B 10 kimacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSATHH, SBISAIOMINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.



OOme ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHHWE, HAYYHBIH (hakT, TUIIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHHTE3, KIACCU(PHKAIMS, TMEPUOJUNIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dusnka: MaTepus, JHEprusi, Macca, aToM, OJJICKTPOH, MOJIEKyJia, DHEPTeTHYCCKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSHUE BEIIEeCTBA, (PU3UUECKUE BEINYHHBI U
€/IMHUIIBI UX U3MEPEHUSI.

Buonorus: knerka, opranusm, o6uocdepa, oOMEH BeUIeCTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: mNHIIEBBIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO IUTAHHS, MOFOIIUE
CpeACTBa, JIEKAPCTBEHHbIE M KOCMETHUYECKHE NpenapaTbl, MaTepHajbl U3 HCKYCCTBEHHBIX M
CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XuMHUeCKUH dieMeHT. AToM. Slapo aroma, H30TOMBI. DJIEKTPOHHAS 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHUTaly, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypalus aTOMOB.

IIepnonnueckuit 3akoH u Ilepmoamdeckas cucrema Xxumudeckux snemeHrtoB JI. .
MenneneeBa. CBsA3b NEepUOANYECKOr0 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOU Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CI0KHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUOANYECKOT0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BuUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HEeNoJIsipHasl U TOJSpHAas, MOHHAs, MeTauinyeckas). MexaHusmbl oOpa3oBaHHsl KOBaJEHTHOMU
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISPHOTO M HEMOJEKYISPHOIO CTPOCHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHe 0 qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOWIHBIE pacTBOPBL. MaccoBast 10J1st
BEILECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHuid. HoMeHkiaTypa HEOpPraHUYECKUX
BEUIECTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuusa. Kiaccudukanus XUMHUECKHX peakUuil B HEOPraHWYecKod u
OpraHMYECKON XMMHUHU. 3aKOH COXpPAaHEHUS! MAcChl BEIIECTB, 3aKOH COXpPAaHEHUs U MpEeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT Pa3M4HbIX (akTopoB. OOpaTUMBbIE peakKlUU.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexrponutuyeckas nuccoruanus. CuibHble M ciaalOble eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILECTB: KUCasi, HEUTPAJIbHAS, IEJI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcriepuMeHTANIbHbIE METOJAbl M3YYEHMs BEIIECTB U MX MPEBpALICHMM: JTeMOHCTpalus
tabmun «llepuonuueckas cucremMa xumudeckux snemeHtoB J[. WM. MenneneeBay, u3yueHue
MojielIe KPUCTAJUIMUECKUX pelEToK, HaOJMI0JeHHe U OINKCaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJIOpOJa B MPUCYTCTBUH KaTalu3aTopa,



ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIIMU
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYECKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEaKIIUM».

Pacuérnebie 3anaun.

Pacu€rel Mo ypaBHEHMAM XHUMUYECKUX pPEAKLHUH, B TOM YHUCIE TEPMOXUMHYECKHE
pacy€Thl, pacu€Thl C UCIOJIb30BAaHUEM TIOHATHS «MACCOBAsI 10JIS1 BELIECTBAY.

Heopranunueckasi xummst

Hemeramnbl. Ilonokenue HemetaiuioB B Ilepuoanyeckoid cuUcTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAJJIOB. AJIOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa U yriepoaa).
XUMHUYECKUE CBOWCTBA BAKHEHIIIMX HEMETAUIOB (TaJIOTeHOB, CEPHI, a30Ta, hocdopa, yriaepoaa u
KpEMHHUSI) M UX COCAMHEHUH (OKCHIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOJIHBIX
coenuHeHui). [IpumeHeHrne BaxHENILINX HEMETAINIOB U UX COESUHEHUH.

Mertaiubl. [lonoxxenue metaiuioB B [lepuoanueckoit cucteMe XMuMHUYECKUX 3J1eMEeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomrue
¢dusznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPSKECHUN
METauIoB. XMMHYECKHE CBOMCTBA BAXKHEMIIMX METAJJIOB (HATPUN, KaJIMM, KaJbIU, MarHwi,
ATIOMUHHUM, IUHK, XpOM, JKelIe30, MeIb) U uX coenuHeHuil. OOmme crnocoObl MOTy4deHUs
MetasuioB. [IpuMeneHnne MeTanioB B OBITY U TEXHHUKE.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB WU MUX IMPEBpAllCHUIl: H3ydeHUe
KOJUIEKIIMKU «MeTaibl U CIUIaBbD», OOpa3IlOB HEMETAJUIOB, PEIIEHHWE HSKCIEePUMEHTATBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M  JAaOOPATOPHBIX  OMBITOB
(B3auMOJIeiCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIE
peaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnpie 3amaymn.

Pacuérbl Maccel BemecTBa uinu 00bEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYACTBYIOIIMX B PEaKIMH BEIIECTB, PacYEéThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOECHEUEHHWH OKOJOTHYECKOW, OSHEPreTHYeCKOW |  MUIIeBOU
0€30MacHOCTH, Pa3BUTHUU MeIUIMHBL. [lOHATHE O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKHUX PEaKLIUM.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO TOJYYCHHS
BAKHEUIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEpPHAIOB: BAXKHEUIINE CTPOUTEIIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaigbl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC yI0OPEHHS.

XuUMHSL U 30pOBbE YEJIOBEKA: MPaBHJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuia 6€30MacHOT0 MCIOIB30BaHUS MIPEMapaToB OBITOBOM XMMHUH B TTOBCEHEBHOM KU3HHU.

MesknpeamMeTHbie CBA3H.

Peanu3zanus MexXnpeIMEeTHBIX CBA3EH MpU U3y4eHUH OOIIeH U HEOPraHUYECKOW XUMUH B
11 xmacce ocyIiecTBIseTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmme ecTeCTBeHHO-HAyUYHbIE TOHATHS: HAy4HBIA (DaKT, TUIOTE3a, 3aKOH, TEOpPHS,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHHUE, SIBIICHHE.

duznka: marepus, YHEprus, macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaINOAaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, (PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorusi: knerka, opraHm3M, 3KOCHCTeMa, Ouocdepa, MaKpo- W MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.



I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomorua:  XUMHMYECKas  NPOMBINUIEHHOCTb,  METAJULYPrus,  MPOU3BOACTBO
CTPOUTEIIBbHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, nuuieBas
IPOMBIIIICHHOCTh, (papMalleBTUYECKas HPOMBIIUICHHOCTb, IPOU3BOJACTBO KOCMETHYECKUX
[IPEnapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MAaTEPUAIIOB, HJIEKTPOHHAsS IIPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUHU.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyYarOUIUMHUCS
IporpaMM cpeaHero obmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-mMeTonn4yeckoii OCHOBOW Uisi pa3pabdOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-ICATEIHLHOCTHBIM TOIXOJOM B CTPYKTypE JTHYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooimiero obpazoBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIIAIONINE:

® OCO3HaHHE OOYYAIOIIMMHUCSA POCCUHCKOHN TpaKIAHCKOW MACHTUYHOCTH — FOTOBHOCTH K

CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHIO;

® HaJIUYHe MOTHBAIIMH K O0YYCHHIO;
e [IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUH JTMYHOCTH Ha OCHOBE KIIFOYEBBIX

[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;

® TOTOBHOCTHb M CIIOCOOHOCTH OOYYarOIIMXCs PYKOBOJACTBOBATHCS B CBOCH JESITEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMH [IEJIOCTHOW CHCTEME XUMUYECKOTO
o0pa3zoBaHus;

® HaIUYHe MPABOCO3HAHUS IKOJOTUYCCKOW KYIBTYPBl M CIIOCOOHOCTH CTaBUThH IIEJI U

CTPOUTH )KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUs TOCTUTAIOTCSA B €IUHCTBE YU€OHOM
U BOCIIUTATEIHLHOU JIEATEIIBHOCTH B COOTBETCTBUU C TYMAaHUCTHYCCKUMH, COIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUUCKOTO TPa)KAAHCKOTO OOIIEeCTBa,
MPUHITEIMU B OOIIECTBE HOPMAMH W MPABUJIAMH TTOBEICHHS, CIIOCOOCTBYIOIIMMH IpOIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIUXCS.
JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTPaKalT CHOPMUPOBAHHOCTH
OMbITAa TIO3HABATENIbHOM M TPAKTHYECKOW JEeATENbHOCTH OOy4aroluxcs IO pealu3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YaCTH:
1) rpamaaHCKOro BOCIMTAHUS
OCO3HAHUS OOYYAIOIIMMHUCS CBOWX KOHCTHTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH, YBaXKCHHS K
3aKOHY U MPaBOMOPSIKY;
MIPEJICTABJICHHS O COITUATBHBIX HOPMaX M MPaBUIaX MEKINIHOCTHBIX OTHOIIECHUH B KOJIJICKTHRBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESITENTbHOCTU MPH CO3JIaHUU Y4YEOHBIX TMPOEKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIIBHBIX 32124, BHITOJHEHUN XUMUICCKUX IKCIIEPHUMEHTOB;
CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTHUKY U apryMEHTBI APYTUX MpU
aHaAJIM3e Pa3TUYHBIX BHJIOB YICOHOU JIeATEIIBHOCTH;
2) IaTPHOTHYECKOI0 BOCIINTAHMSA
[IEHHOCTHOTO OTHOIIECHUS K UCTOPHYESCKOMY W HAyYHOMY HACIIEAMIO OTCYCCTBCHHON XUMHUU;
YBa)KEHHSI K TPOLIECCY TBOPYECTBA B OOJNACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHHS TOTO, YTO JIOCTHDKEHHS HAyKH eCTh pe3y/lbTaT JUINTEIBHBIX HAOJIOICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;
WHTEpeca M IMO3HABATEIBLHBIX MOTHBOB B TIOJYYECHUH W IMOCIICAYIONIEM aHAJIM3e HH(pOpMaIuH O
MEPEOBBIX TOCTIKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHYECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSMH, U TPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
TOTOBHOCTH OLICHUBAThb CBOE TMOBEAEHHWE M IIOCTYIIKM CBOMX TOBapUUIEd C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIECTBUMA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUA LIEHHOCTEH 3I0poBOro u 0Oe3omacHOro obOpas3a JKUM3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;
coOirofeHust nmpaBui 0€30MacHOro 0OpaIIeHUs ¢ BEECTBAaMH B OBITY, TOBCEIHEBHOM KU3HU U B
TPYOBOH JESATEIBHOCTH;

MOHMMAHHUS LIEHHOCTH MPaBWJI MHJIMBUIYaJbHOTO M KOJJIEKTUBHOTO OE30MacCHOTO MOBEJICHUS B
CUTYyalUsX, YTPOXKAKOLUX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHUA TMOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPeOJIEHHUS alKOroJs,
HapKOTHUKOB, KYPEHHUs);

5) TpynoBoro BocnuTaHms:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKONW  JESTEbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTaHOBKH HA aKTMBHOE Y4aCTHE B PEIICHUH MPAKTUYECKUX 3a]a4 COLMAIbHON HAIIPABICHHOCTH
(B paMKax CBOEro KJiacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY M3Y4YEHHIO Ipodeccuil pa3aIudyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)X€HUs K TPYLY, JIIOASAM TpyZa U pe3yJbTaTaM TPYI0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY WHAMBUAYAIbHON TPAaeKTOpPHH O0pa3oBaHUsA, Oymyiiei
npodeccuu U peanu3alunun cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB C Y4ETOM JIMUHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOLIECHUS K IPUPOJIe, KaK UCTOUHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHMMAaHUSA TI00AaTBbHOTO XapakTepa SKOJIOTHYECKHX MpoOJeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAaHUA HEOOXOJMMOCTH HCIIONBb30BAHMS JOCTHKEHHM XUMHM MJi1 PEHICHHs BOIMPOCOB
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTHUBHOTO HEMpPUATUS JEHUCTBUM, MPUHOCAIIUX BPEd OKpYKaroUel MPUPOJHON cpene, yMEHUs
MIPOTHO3UPOBATH HEOJIATOMPUATHBIE HKOJIOTHYECKUE MOCTEACTBUS MPEPUHUMAEMBIX JEHUCTBUMN
Y IIpe0TBpalaTh UX;

HaJIU4Ms  Pa3BUTOTO  OJKOJOTMYECKOTO  MBIIUICHHs, HKOJIOTMYECKOM KYJBTYpBI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HaNpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOILECTBEHHOW MPAKTHKU;

MOHWMAHUA CHEMU(PUKA XUMHUM Kak HayKH, OCO3HaHus e€ poinu B (popMHpOBaHUU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MpeCTaBIeHHs] 00 OKpYyKaroleM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B O0CO00ON 3HAYUMOCTH XWUMHUU [UIsi COBPEMEHHOW IMBWIM3AIMHU: B €8
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOl, NHUIIEBOH M DKOJOTWYEeCKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: IOHUMAHHMSI CYITHOCTH METOJIOB MIO3HAHUS, HCIIOIB3YEMbIX
B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIBb30BAaTh IOJIydaeMble 3HAHWS Ul aHaIM3a |
00BSICHEHUS SBJICHUI OKPYXKAIOIIETO0 MUPA U MPOUCXOAALINX B HEM U3MEHEHUH, YMEHHS JIENIaTh
00OCHOBaHHBIE 3aKJIIOUCHHS HAa OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS JAHHBIX C IIEJIbIO
MOJIyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO HMCHOJb30BaTh XUMHUYECKUE 3HAHMA JUIS PEUICHUs MpoOjeM B
peabHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHHUIO M CAMOOOPA30BaHHIO, K AKTHBHOMY
HOJTYYEHHIO HOBBIX 3HAHUH [0 XUMHH B COOTBETCTBHH C KHU3HEHHBIMH OTPEOHOCTIMH;
UHTEpeca K 0COOEHHOCTSM TPYZAa B Pa3IMUHbIX chepax NpodhecCuOHATHHOM eI TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHUS y4eOHOro mpeaMera «XHUMHUS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

e 3HAuMMBIC I (DOPMHPOBAHHSI MHPOBO33PEHUS OOYUAIOIIUXCS MEKTUCITUILIMHAPHBIC
(MexmpeaMeTHble) OOIIEHAayYHbIe TOHATHUS, OTPAXalolMe IEeJIOCTHOCTh HayYHOUH
KapTUHBl MUpa U chenupuKy METOJOB TMO3HAHMS, HCIOJIb3YEMBIX B ECTECTBEHHBIX
Haykax (MaTepus, BEIICCTBO, JHEPTUs, SBJICHHE, MPOIECC, CHCTeMa, Hay4dHBIA (aKT,
MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, HCCIEOBaHUE, HAOIIOJECHUE,
U3MEpEHHE, IKCIIEPUMEHT U APYTHUE);

e yHHUBEpcaldbHble  y4eOHble  JAeiicTBHs  (TO3HABATENbHBIE,  KOMMYHHKATHUBHBIC,
peryisTHBHBIC), oOecrneunBaromue (HopMHUpPOBaHUE (YHKIIMOHATHHOW TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

® CHOCOOHOCTh  OOYYaIOIIMXCS  MCIOJB30BaTh  OCBOEHHBIE  MEXKIMCIUIUIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUSI M YHUBEpCAJIbHbIC yUeOHBIC NEHCTBUS B MMO3HABATEIHLHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie  pe3yibTaThl  OTPAKAIOT OBJIAJIEHWE YHUBEPCAIBHBIMU  YYCOHBIMU

MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJSTUBHBIMH JIEHCTBUSMHU.

ORiiajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYecKHe eCTBUS:

CaMOCTOSITEIbHO  (pOpMyJIMpOBaTh M aKTyaIM3UpOBaTh MpoOJeMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1SN JeATEeIHbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JOCTUXKEHUSI, COOTHOCUTH
pe3yNIbTaThl AESITENLHOCTH C TOCTABICHHBIMU IENISIMU;

UCIIOJIb30BAaTh TPH OCBOCHWM 3HAHWUH TPUEMBI JIOTHYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TOHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBIICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUHU IS KIACCU(UKAIIMU BEIIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty N3Y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JACIYKTUBHBIC, 1O AHAJIOTHH), BBHISBISTH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIICHUSIX, (OPMYITHPOBATH BBHIBOJBI U
3aKTFOYCHHUS,

NPUMEHSTh B TMPOIECCE ITO3HAHWS, WCIOJIb3yeMble B XHMHHU CUMBOJIWYECKUE (3HAKOBBIC)
MO/JIEJIH, IPe00Pa30BBIBATH MOICTIbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XumMudeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEakIuu — TPU PEIIeHuH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/7a4, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBJICHUS XapPaKTEPHBIX MTPH3HAKOB U3y4aeMbIX BEIIECTB U XHMHUSCKUAX PEAKIIHH.

2) 0a30BbIe HccCeI0BaTeIbCKHE 1eCTBHS:



BJIaJICTh OCHOBAMH METOJI0B HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(opMynHpoBaTh eI U 337ja4d UCCIIEJOBAHUS, UCIIOJIb30BaTh IOCTABIEHHBIE M CAMOCTOSTEIBHO

copMyIHpOBaHHBIE BONPOCHl B KauyeCTBE HWHCTPYMEHTa TIO3HAHUS U OCHOBBI IS

(bopMHpOBaHUS TUIIOTE3bI 110 IPOBEPKE NMPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

BJIQJIETh HABBIKAMU  CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS U IIPOBEIACHUS  YYEHHUYECKHX

9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO

POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO

JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM

pabore;

nproOpeTaTh ONBIT YUYEHUYECKOH HCCIIE0BATEIbCKOM M MPOEKTHOM AEATEIbHOCTH, IPOSIBIATh

CIIOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PEIICHUS MPAKTHUYECKHUX

3ajiay, IPUMEHEHUIO Pa3IMYHbIX METOJIOB TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3IMUYHBIX HMCTOYHMKAX HMHGpOpMaLMK (HAy4HO-TIOMYJSpHas JUTepaTypa

XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE MMOcoOus, pecypchl HHTepHeTra), aHaIM3UpPOBAThH

UHPOPMALIMIO pa3IM4YHBIX BUAOB U (OpM MpencTaBieHUs, KPUTUYECKU OLIEHMBATh €&

JIOCTOBEPHOCTh U HEIIPOTUBOPEUYNBOCTD;

dopMynupoBaTh 3ampochl M IMPUMEHATh pa3IUYHble METOAbl MNpU IOUCKE M O0TOOpe

uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH U

Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMalbHYIO (hOpMy HpeICTaBIeHUS HHPOPMALUU (CXEMBI,

rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIH A3BIK B Kau€CTBE CPEJCTBa MpH paboTe ¢ XMMHUYECKONH MH(pOpMaLuei:

OPUMEHATh MEXIIPEIMETHbIC ((PU3NUECKHe W MAaTeMaTHYECKUE) 3HAKU M CHUMBOJBI, (DOPMYIIBL,

ab0peBuaTypbl, HOMEHKIIATYpY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.
OgJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TeMbl B XOJ€ AHMajora W/WIN JUCKYCCHH,

BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS

MPEJI0KEHHON 3a/1a4u;

BBICTYNIaTh C IMpE3eHTAled pe3ylbTaTOB MO3HABATENbHON JEATETbHOCTH, MOIYYEHHBIX

CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TPU BBIIOJHEHUH XUMHUYECKOIO

HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BELIECTB,

peanu3anu y4yeOHOro mnpoekTa U (OpMYJIHpOBaTh BBIBOJBI IO pe3yJlbTaTaM IPOBEAEHHBIX

UCCIIEIOBAaHUN ITyTEM COTIIaCOBaHMSI ITO3UIMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMU.
OgyajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBJIATh CBOK II03HABATENIbHYIO JIE€ATEIBHOCTD,

onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATh

npeularaéMblii aropuT™ JIeHCTBUN MpU BBINOJHEHUH YYEOHBIX U HMCCIEIOBATENbCKUX 3a/1ad,

BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O

BEIIIECTBAX U XUMUYECKUX PEAKIIMAIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:

e c(hOPMHUPOBAHHOCTb TPEACTABICHUI O XHMHUYECKOH COCTaBIISAIOLIEH €CTeCTBEHHO-
HAY4YHOH KapTUHBI MUpPa, POJIM XUMHUH B TIO3HAHUU SBICHUH NPUPOBI, B GOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JTUYHOCTH, €€ (PYHKIHMOHAIHHOW I'PaMOTHOCTH, HEOOXOAUMOMN



JUTSL PEIIeHUs] MPAKTHUYECKUX 3a/lad U HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37J0POBBIO U IPUPOJIHOM CPENE;

BJIQ/ICHUE CUCTEMOW XMMHUYECKMX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliue
HNOHATHUS (XMMHYECKUN DIIEMEHT, aToM, JJEKTpPOHHAas 000J04YKa aromMa, MOJeKyIa,
BAJICHTHOCTh, JJIEKTPOOTPHUILIATEIIEHOCTh, XMMUYECKas CBs3b, CTPYKTYpHas ¢opmyna
(pa3BépHyTas M COKpalléHHasi), MOJIb, MOJISIpHAsE Macca, MOJISIPHBINA 00BEM, YriIepOJHBIN
ckener, GyHKIIMOHATbHAS TPYIIa, PauKall, U30MEPHsI, U30MEPbI, TOMOJIIOTHYECKUN PsiJI,
TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJA M a30TCOJAEpXKAIIME COCIUHEHHUS, MOHOMED,
[IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHMS); TEOPUU U 3aKOHBI
(Teopus cTpoeHUs: opraHndeckux BeuiectB A. M. bByTiiepoBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH; MUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHHMMAHMS NMPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHHI,
(dakToJIOrMUECKUEe CBEIACHHA O CBOICTBaX, COCTaBe, IIOJyYEHHHM U OE30MaCHOM
UCIIOJIb30BAaHUU BAXKHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U NPAKTUYECKOMN
JIESITEIIBHOCTH YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC IPU3HAKYU MOHATUH, YCTAHABIUBATD
UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME IOHATHSA IPU OMUCAHUU COCTaBa,
CTPOEHUA U MPEBPALICHU OPTraHUYECKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JISI COCTABICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOI) GOopMya OpraHMYECKUX
BEIIECTB W YPaBHCHUM XUMHUYECKUX PpEAKIUH, H3rOTABIMBATh MOJCIU MOJIEKYJ
OPraHMYECKUX BELIECTB [UISl WUIIOCTPALUU HUX XHUMHYECKOTO M IPOCTPAHCTBEHHOTO
CTPOCHHS;

cOpMUPOBAHHOCTh ~ yYMEHHUW  YCTaHABIMBATh  MPUHAUICKHOCTh  HM3YyYCHHBIX
OpPraHMYECKUX BEIECTB M0 UX COCTaBY M CTPOCHUIO K OMPECIEHHOMY KiacCy/Tpyre
COeIUMHEHUN  (YIrIeBOXOpOABI,  KUCIOPOJ M a30TCOAEpXKAalllue€  COEIUHEHMUS,
BBICOKOMOJIGKYJISIPHBIE COCIMHEHHUS), [aBaTh KM Ha3BaHHUS [0 CHUCTEMATHYECKON
Homenkinarype (IUPAC), a Takke UpUBOAWTH TPUBHAIBHBIC HA3BaHUS OTIEIbHBIX
OpPraHMYECKUX BEIIECTB (ITUJIEH, MPOMWJICH, alleTUJICH, STUJICHIJIHKOIb, TJIULEPHH,
denon, ¢opManbaeruja, aueTalbIeruJl, MypaBbHUHAs KHCIOTa, YKCyCHas KHCIIOTa,
OJIEMHOBAs KHUCIIOTA, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, PPyKTO3a, Kpaxmal, IeJUTI003a,
TJTUITAH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUIBl XUMHUYECKOW CBS3M B OPTaHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSThH TMOJOKEHUSI TEOPUH CTPOCHHSI OPTraHWYECKUX
BemectB A. M. bytiepoBa 1t 0OBsICHEHUS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT HX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTpOEHHUE, (U3HUECKHE U
XUMUYECKHE CBOWCTBA TUITMYHBIX TMPEJCTABUTEIEH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BelIeCTB (METaH, ATaH, STUJICH, MPOIWJICH, aleTuieH, OyraaueH-1,3, MeTunOyraaueH-
1,3, OeH30i1, METaHOJ, 3TaHOJ, JTUJICHTJIHUKOJb, TJIUUEPUH, (EHOJI, aleTaabAeTus,
MypaBbMHAsl U YKCYCHasl KHUCJOTBI, IJIFOKO3a, Kpaxmai, LEeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXKIYy HHUMH ypaBHCHHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C HUCIIOIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;
c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKHU YTIIEBOJOPOIHOTO CHIPBS
(HedTb, NpPUPOAHBIA Tra3, Yroiib), CHOCOOBI HX TNEpPepabOTKH M MPAKTHUECKOE
MPUMEHEHUE TPOAYKTOB NIepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHHUS IO XUMHUYECKUM YpPaBHCHHSIM
(Macchl, 00BEMa, KOMMYECTBA WCXOJHOTO BEIIECTBA WIM MPOAYKTa PEAKIUU TIO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB WU MPOJYKTOB
peaKIumn);



c()OPMUPOBAHHOCTh YMEHHH BJIQJETh CHCTEMOW 3HAaHUH 00 OCHOBHBIX METOJAX
Hay4HOI'O IO3HAHMS, MCMHOJIb3yEMbIX B XMMHH NPU W3YyYEHUU BEIIECTB U XUMHUYECKHX
ABJICHUM (HAOIO/IEHHE, W3MEpPEHHE, SKCIEPUMEHT, MOJCIHPOBAHUE), HCIIOJIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUIsl NMPUHATUS PELICHUN B KOHKPETHBIX YKU3HEHHBIX
CUTyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM,;

c(hOpMUPOBAHHOCTh YMEHUI cOOII0OaTh MTPaBUIia MOJIb30BaHUS XUMUYECKONW TTOCYI0H U
nabopaTopHbIM 000OpyAOBaHHMEM, a TakKe IMpaBWiia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKIUSAMHU 10 BHIITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;
c(OpMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATH W BBINOJHITH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallleHus OpPraHUYECKUX BEIIECTB IpPU HArpeBaHUM, MOJIY4YCHHE OSTWICHA U
U3y4EHUE €r0 CBOMCTB, KAaYECTBEHHBIC PEAKLUU OPraHUYECKHMX BEIIECTB, JACHATypalus
OeNKOB NpU HArpeBaHUU, I[BETHbIE pEakIUu OENKOB) B COOTBETCTBUU C IpaBUIAMH
TEXHUKA O€30MacHOCTH TpU OOpAaIlleHWH C BEIIECTBAMH U J1a0OpaTOPHBIM
0o0opy/sOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO 3KCIepuMeHTa B Qopme
3aMMCH ypaBHEHUH COOTBETCTBYIOIIMX PEAKUUN U (POpPMyTUpOBATH BBIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHUM KPUTHUECKHU aHAIU3UPOBATh XMMHUUYECKYIO0 HH(OpMaIHMIO,
MOJy4aeMyl0 M3 pa3HBIX MCTOYHHKOB (CpeicTBa mMaccoBod MHGpopmanuuu, MHTEpHET u
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHI CcOOII0JaTh IpaBHJIa 3KOJOTMYECKH LEIecoo0pa3HOro
NOBE/IEHUS B OBITY M TPYJOBOW JEATEILHOCTH B LIEJISAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Kallllel NpPUPOAHON Cpedbl, OCO3HABATH OINACHOCTh BO3JCHCTBUS HA JKUBbBIC
OpraHU3Mbl OIIPENEIEHHBIX OPTaHMYECKUX BEIECTB, MOHMMas cmblca nokasarens [1/IK,
MOSICHATh Ha MpPHUMEpax CIOCOObl YMEHbBIIEHUS W NPEJOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKa;

JUIsE 00YYarOIIMXCSl ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKHX SBJICHUIA;
JUIA CIETbIX M CIa0OBUISAIINX OOYYAIONIMXCSA: YMEHHE HCIIONB30BaTh penbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHA Kypca «OOm@as M HeopraHudeckas XUMHs

OTPAXKaAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKON COCTABIISIFONIEH €CTEeCTBEHHO-
HAyYHOU KapTUHBI MUPA, POJU XUMHH B MMO3HAHUU SBICHUI PUPOBI, B (HOPMUPOBAHUH
MBILUIEHUST U KYJIbTYpbl JTUYHOCTH, €€ (PYHKIHMOHAIBHON IpaMOTHOCTH, HEOOXOIUMOM
JUISL pellleHus] MPAaKTHMUYECKUX 3a/ad U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cperie;

BIIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMHYECKUI DIIEMEHT, aToM, HW30TOI, S-, P-, O- 3JEKTPOHHBIC OPOUTAIH
aTOMOB, WOH, MOJIEKYIIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTb,
ANEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJ€HTHas,
WOHHAsI, METAJUIMYECKas, BOJIOPOAHAS), KpUCTANINYECKasi peréTka, TUIbl XUMUYECKUX
peakiuii, pacTBOpP, IIEKTPOJUTHI, HEIJIEKTPOJIUTHI, SIEKTPOIUTUUECKAS JUCCOLUALINS,
OKHUCJIUTEb, BOCCTAHOBHUTENIb, CKOPOCTh XUMHYECKOM  peakluuu, XUMHUYECKOEe
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpPHUS  AJIEKTPOJUTUYECKOM  JAMCCOLIMALINH,
nepuoanueckui 3akoH JI. M. MeHneneeBa, 3aKOH COXpAaHEHUs MacChl BEHIECTB, 3aKOH
COXpPAHEHHUs M TPEBPAILCHUS] YHEPTUU NMPU XUMUUYECKHX PEAKIIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS, JieXKallueé B OCHOBE
MOHWMAHUSA TPUUYUHHOCTH M CHUCTEMHOCTH XHUMUYECKUX SBIICHUH, (PaKTOIOTHYECKHE



CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJIyUeHHH ¥ 0€30IaCHOM HCIIOJIb30BaHUH BayKHEHIIINX
HEOPraHMUYECKUX BEUIECTB B ObITY U IPAKTUYECKOH 1EATEIbHOCTH YEJIOBEKa,
c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKH MTOHITUHN, YCTaHABINBATh
UX B3aMMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IOHATUS IpU  ONUCAHUU
HEOPraHMYECKUX BEIIECTB U UX IPEBPALCHMUI;

c(OPMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JJISi COCTABIICHMS
(GopMyI1 BelIECTB U ypaBHEHUN XUMUYECKHUX PEaKIHil, CHCTEMaTHUECKYI0O HOMEHKIIATYpy
(IUPAC) u TpuBuHanbHble Ha3BaHUS OT/AEIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIil a3,
YIJIEKHUCIBIN a3, aMMHUaK, raiéHas U3BeCTb, HeraléHas U3BeCThb, MUThEBAs COJA, ITUPUT
H pyrue);

Cc(OPMHPOBAHHOCTh YMEHHUI ONpEeAensATh BaJCHTHOCTh M CTEHEHb OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB B COEJAMHEHHSX PA3IMYHOIO COCTaBa, BUJ XMMUYECKOH CBA3M
(koBaJleHTHasi, MOHHAs, METaJUIMYeCcKas, BOJOPOJAHAsA) B  COCAUHEHMSX, THII
KPUCTAJNINYECKON peIIéTKH KOHKPETHOIO BELECTBA (ATOMHasl, MOJIEKYJIpHas, MOHHas,
METAJIJINYECKasl), XapaKTep CPe/bl B BOJHBIX PaCTBOpPaX HEOPraHUUYECKUX COEAMHEHUN;
cOPMHPOBAHHOCTh YMEHHUH  YCTaHaBIMBATh IPHUHAMICKHOCTh HEOPraHHMYECKUX
BEIIECTB IO MX COCTaBY K ONpPENCIEHHOMY KIACCy/TpyNIe COeIMHEHUH (IpocTble
BEIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHUS, KHCIOTHI, am(OTepHBIC
THJIPOKCHUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHMM pPACKphIBaTh CMBICH Tepuoauueckoro 3akona J[. U.
MenzeneeBa M JEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb AJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX dJeMeHTOB 1-4 mnepuonoB Ilepumonuueckoid cHCTEMbl XMMHUYECKHUX
anementoB J[. . MenneneeBa, HCHONB3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIMY,
«QHEPreTUYECKHE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XMMHUYECKHX 3JIEMEHTOB M UX COEIMHEHMH IO mepuojam M rpynnam Ilepuoanueckoit
CUCTEMBI XUMHUUYeCKUX 3y1eMeHToB . 1. MeHneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XHUMHYECKHE
CBOMCTBA  HEOPraHMYECKHX  BELIECTB  paA3IUYHBIX  KJIACCOB,  INOATBEPKIATbH
CYLIECTBOBAaHHE TE€HETUYECKOM CBA3M MEXAY HEOPraHWYeCKMMH BELECTBAMHU C
MIOMOUIBIO YPaBHEHUI COOTBETCTBYIOLINX XMMHUECKHUX PEaKIIM;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMUYECKUE PEAKLUU MO Pa3INYHbIM
IpU3HaKaM (YUCIYy U COCTaBYy pearupyrolluX BEUIECTB, TEIUIOBOMY 3((EKTy peakuuu,
U3MEHEHHUIO CTENEeHEH OKHUCIIEHUS JJIEMEHTOB, OOpaTUMOCTH pEaKIHH, Y4acTHIO
KaTaJln3aropa);

c(OpMUPOBAHHOCTh YMEHUU COCTABIIATH YpPAaBHEHHS peaKUU{ pa3IMyHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHbIE YPaBHEHUS PEAKIMil HOHHOTO 0OMEeHa, YUUThIBasl YCIOBUS, IIPU
KOTOPBIX 3TH PEAKLUU YT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMH, MOJATBEP)KIAIOLINE KaueCTBEHHBIH
COCTaB PA3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PAacHO3HaBaThb ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;
c(OPMHPOBAHHOCTh YMEHUI OOBACHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOM peakiuu
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEUICHU XMMUYECKOIO paBHOBECHS B 3aBUCIMOCTH
oT BHelHero Bo3zaeicteust (mpunuui Jle llarense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHUYECKHE IPOLIECCH, JIeXallue B
OCHOBE IIPOMBILIUIEHHOTO TIOJIY4YEHHMs] CEPHOM KHUCIIOTBHl, aMMHakKa, a TaKxke
c(OpMUPOBAHHOCTh MPEICTABICHUNA 00 OOIMIMX HAyYHBIX MPHUHIMIIAX M IKOJIOTUYECKUX
npobaeMax XUMHYECKOTo MTPOU3BO/ICTBA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS C HWCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi J10JiA BEIIeCTBa B pacTBOPE», O0BEMHBIX OTHOUICHHUH I'a30B MPU XUMHUYECKUX
peaklMsaX, Macchl BEUIECTBAa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wid 00bEMY OJJHOTO M3 YYacTBYIOIIMX B PEaKIMU BEUIECTB, TEIJIOBOro 3¢ dexra
peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEIIECTB, MPEBPALICHUS U COXPAHEHUS
SHEPIuH;

c(OpMUPOBAHHOCTh YMEHUI COOIIIOIaTh MPaBUIIa MOJB30BAHUS XUMUYECKOW MOCYI0N H
nabopatopHbIM 000pyZOBaHMEM, a TakKe IMpaBWiIa OOpalieHHWs C BEIICCTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMH I10 BBIIOJIHEHHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;
c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHITh XUMHYECKHA SKCIEPUMEHT
(pa3noxeHue MepoKcHa BOAOPOJA B IMPUCYTCTBUM KaTalW3aTopa, OIpPENEICHUE CPEebl
pPacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOIO MHAMKATOPA, BIWSHUE Pa3IMYHBIX
($aKkTOpOB Ha CKOPOCTh XMMHUYECKOHN PEaKINK, peaKllui HOHHOTO 0OMEHA, KaueCTBEHHBIC
peakiuu Ha cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KAaTHOH aMMOHUS, PELICHUE
AKCIIEPUMEHTANIbHBIX 33Ja4 1o TeMaM «Metamibl» u «Hemeramibl») B COOTBETCTBUM C
MpaBUJIaMU TEXHUKH O€30MaCHOCTH MpPH OOpaleHHH C BEIIECTBAMHU U JIa0OpATOPHBIM
000py/IoBaHUEM, MPEACTABIATh PE3YJIbTATBl XUMHUYECKOTO 3KCIEpUMEHTa B Qopme
3alKiCH YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIHM U (HOPMYIHPOBATh BHIBOJBI HA OCHOBE
ATUX PE3y/IbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIU3UPOBATh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTBAa MAacCOBOM KOMMYyHHUKaIK, HTepHET 1
APYTHX);

c(OpMUPOBAHHOCTh YMEHHI CcOOMI0JaTh MpaBHJIa JKOJOTHYECKH 1EIeco00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOW JEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 370POBbs U
OKPY’KaIoIlle NPUPOJAHOM Cpeibl, OCO3HABATH OIACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHu3Mbl ONpPENEIEHHBIX BEIIECTB, MOHMMasA cMbica nokazarens [1/IK, moscHATe Ha
npuMepax CrocoObl YMEHBIIEHUS U MPEJOTBPAIEHUS HMX BPEIHOTO BO3JICHCTBHS Ha
OpraHU3M YEeJIOBEKa;

JUISE OOYYAOIIUXCS ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI: YMEHHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN;
JUISL CJETbIX W CHA0OBUIAMIMX OOYyYarOMIMXCSA: YMEHHE HCIONb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

No i/

HaumenoBanu | Koanyecrso yacos

€ pasneJios u DiekTponHbIe (HU(POBLIE)
Tem Beer | Kontpoabnsl | IIpakTuieckn 00pa3oBaTe/IbHbIE PeCYpPChI
NMPOrpamMMbI 0 e padoThl € paboThI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHM4YeCKOH XUMHUH

11

[Tpeamer
iﬁﬁ;ﬁ q;:goﬁﬂ buobmmoreka
. P 3 IHOK https://myschool.edu.r
CTpOEHUA "
OpPraHuYeCcKux 874

COoeMMHEHUN A.



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

M. bytneposa

| Htoro no pazneny | 3 |
| Pasznea 2. YrieBoaopoabl
[Ipenenbubie Bubnuoreka
2.1 YIJIEBOAOPOIBI 2 LIOK https://myschool.edu.r
— aJIKaHbI u/
HenpenenbHbie
YIIEBOIOPOABIL: bubnuoreka
2.2 AJIKEHBI, 6 IIOK https://myschool.edu.r
aJIKaIueHsl, u/
AJIKUHBI
Apomarudecku bubnmoreka
2.3 e 2 IIOK https://myschool.edu.r
YTIICBOIOPOIBI u/
IIpuponuseie
HMCTOYHHKHU bubnuoTeka
2.4 YIJIEBOAOPOIOB 3 LIOK https://myschool.edu.r
U UX u/
nepepaboTka
| HToro no pazueny | 13 |
| Pasnen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
Crprot bubnuoTeka
3.1 Peton 3 LIOK https://myschool.edu.r
u/
AJNLIEruaml.
Kap6onossie bubnuoteka
3.2 KHCIIOTBI. 7 LIOK https://myschool.edu.r
ClOXHBIE u/
a¢upsl
bubnuoteka
3.3 YrieBoibt 3 LIOK https://myschool.edu.r
u/
| Hroro no pasneny | 13 |
| Pasnen 4. A3oTcoaepikamme opranudeckue coeIMHeHus
AMWHBI. bubnnoreka
4.1 AMUHOKHCIOTHI| 3 LIOK https://myschool.edu.r
. benknu u/
| Htoro no pazneny | 3 |

| Pasnen S. BeicokoMoJIeKyAsIpHbIE COeIMHECHUS

[InmacTmaccel. Bbubaunoreka
5.1 Kayayku. 2 LIOK https://myschool.edu.r
Bosokna u/
| Htoro no pazneny | 2 |

| OBLIEE | 34 |
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KOJIMYECTBO

YACOB I10
I[TPOI'PAMME
11 KUIACC
HaumenoBanu | KoandecTtBo 4acoB
Nen/ | e pasneos n JyekTpoHHbIe (U(PPOBBIE)
n TeMm Beer | Koutpoanbnsi | IIpaktuyeckn | 00pasoBaTeibHble
porpamMmsl 0 e padoThl e padoThbI pecypchl
Pasnen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue
aTOMOB.
[Tepuonnuecku
1 3aKOH U bubnuoteka
1.1 [Mepuoauyeckas | 3 LIOK https://myschool.edu.r
cucTeMa u/
XUMHYECKUX
aj1eMeHTOB /1.
N. Menpeneena
ggp(;i?f; bubnmmoreka
1.2 HI ' 4 LIOK https://myschool.edu.r
MHoroo6pa3ue u/
BEILIECTB =
XUMHUYECKHUE bubmorexa
1.3 6 1 1 LIOK https://myschool.edu.r
peakiumn u/
bubnuoteka
Htoro no pazneny 13 LIOK https://myschool.edu.r
u/
Pa3nes 2. Heopranmyeckasi Xumust
bubnuoTeka
2.1 MerTaiis 6 1 LIOK https://myschool.edu.r
u/
bubnuoteka
2.2 Hemeramnbl 9 1 1 LIOK https://myschool.edu.r
u/
CBs13b
HEOPraHU4YECKHU bubnuoreka
2.3 X U 2 IIOK https://myschool.edu.r
OpPraHUYECKUX u/
BEILIECTB
bubnuoteka
Htoro mo pazneny 17 LIOK https://myschool.edu.r

u/
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Pa3nen 3. Xumusa u :Ku3Hb
bubanoreka
3.1 XuMmus U Ku3Hb | 4 LIOK https://myschool.edu.r
u/
| Wroro no pazneny | 4 |
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 3
ITPOIT'PAMME
INOYPOUYHOE IIVIAHUPOBAHHUE
10 KJIACC
KoauuecTBo
New/n| Tewa ypoxa GpaamaTemmmme pecypes:
Bcero HMara
[Ipenmet oprannyeckoit
1 XHAMUH, ¢€ 1 bubmnoreka
BO3HUKHOBCHHE, LHOK https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE
Teopus crpoenus
OpraHUYECKUX
" bubmanoreka
2 COCIUHEHHH A M. 1 ILHOK https://myschool.edu.ru/
byrneposa, eé
OCHOBHEIE ITOJIOKCHUS
IIpencrasnenue o
KJIacCU(pUKaLUU
yp IHOK https://myschool.edu.ru/
(cucremaTuveckas) u
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKHX BEUIECTB
AnKaHBI: COCTaB U
4 CTDOCHIE 1 bubnuoreka
P ’ . ITOK https://myschool.edu.ru/
TOMOJIOTUYECKHUH PSIJT
MertaH u 3TaH —
5 MPOCTEHIIHE 1 Bubmiorexa
P ITOK https://myschool.edu.ru/
MPEACTABUTENM AJIKAHOB
6 AJIKeHBI: COCTaB U 1 bubanoreka
CTpOCHHE, CBOICTBA IHOK https://myschool.edu.ru/
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OTUJIEH U NIPONUIIEH —
MPOCTEUIIINE
IIPE/ICTaBUTENN AJIKEHOB

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

[IpakTuueckas pabora
No 1. «ITonyuenue
STHIJIEHA U U3yYEHHE €ro
CBOWCTB»

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

Ankanuensl. byraauen-
1,3 u MmeTunOyTaaueH-
1,3. Ilonyuyenue
CUHTETHYECKOTO
Kay4yKa U pe3WHBI

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

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUHN PSIII.
Aunerunesn —
MPOCTEUIIINI
MPEJICTABUTENb AIKMHOB

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

11

Brruuciennsa nmo
YPaBHEHUIO
XUMHYECKON peakiiuu

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

12

ApeHsl: 6eH301 1
Tostyos1. TOKCHYHOCTh
apeHoOB

bubmnoreka
LHOK https://myschool.edu.ru/

13

I'eneTnyeckas cBsI3b
yII€BOJOPOOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam

bubmnnoreka
LHOK https://myschool.edu.ru/

14

[TpupoaHbie UCTOUHUKHU
YII1€BOAOPOIOB:
IIPUPOJIHBIN ra3 u
MONYTHBIE HEPTSIHBIE
ras3pl, HeQTh U
MIPONYKTHI €€
nepepadoTKu

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

15

[IpuponHbIE HICTOYHUKHU
YIJ1€BOAOPOIOB:
IIPUPOJHBIN ra3 u
MOMYTHBIE HEPTAHBIE
rassl, He)Tb U
MPOAYKTHI €€
nepepaboTKu

bubnnorexa
ILHOK https://myschool.edu.ru/

16

KonTponbhas pabota no
pazneny
«YTII€BOIOPOIBD)

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

17

[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
METaHOJ U OTaHOJL.

bubnuoreka
HOK https://myschool.edu.ru/
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Bonopoanas cBsi3b
MHoroaTomMHbIe
18 CIIUPTHI: STUIICHIJIUKOJIb 1 bubsmotexa
’ ITOK https://myschool.edu.ru/
U TIIUIEPUH
@DeHOoJI: CTpOECHHUE
19 MOJICKYJIbI, (PU3UUECKUE 1 bubnuoteka
U XUMHYECKHE IHOK https://myschool.edu.ru/
CBOMCTBA, IPUMEHEHUE
o | g P
P ACTHA IHOK https://myschool.edu.ru/
areTanpJerua. AeToH
OHOOCHOBHBIE
21 npeneiabHbIe 1 bubnmnoreka
KapOOHOBBIE KUCIIOTBI: LIOK https://myschool.edu.ru/
MypaBbHUHAS U YKCyCHas
[IpakTnueckas padbora
29 Ne 2. «CBoiicTBa 1 bubnuoreka
pacTBOpa yKCYCHOMH HOK https://myschool.edu.ru/
KHCIIOTBD)
CreapuHoBas u
OJICMHOBASI KUCJIOTHI,
23 KaK MPeJICTaBUTEIIH 1 bubsmotexa
pea ITOK https://myschool.edu.ru/
BBICITNX KapOOHOBBIX
KHCIIOT
Mbina kak conu
24 BBICIITUX KapOOHOBBIX 1 bubnuoreka
KHCJIOT, ©X MOJOIIEE IIOK https://myschool.edu.ru/
JICHCTBUE
CrnosxHble 3¢upbl Kak
25 Eap Ogszlgif;:i(HCHOT 1 bubmorexa
P ’ ILHOK https://myschool.edu.ru/
I'anponu3 crnoxHbBIX
3¢upoB
XKupsl: runponus,
26 MIPUMEHEHHE, 1 bubnmnoreka
Ouosiornyeckas poJib LIOK https://myschool.edu.ru/
KHUPOB
YTrieBoasl: COCTaB,
KJIacCU(PUKAIIHS.
27 Baxneiimue 1 bubnmoreka
NPeCTaBUTEIH: LIOK https://myschool.edu.ru/
TJII0K032, PPYKTO3a,
caxaposa
PHpOAL IIOK https://myschool.edu.ru/
TTOJINMEPBI
| 29 | KonTtposnbHas pabora 1o 1 | bubnuoreka
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pazaeny LIOK https://myschool.edu.ru/
«Kucnopoaconepxaiue
OpraHUYEeCKUe
COCITMHEHHUS)
30 AMWHEBI: METUJIAMHUH H 1 bubnuoreka
AHWIINH IHOK https://myschool.edu.ru/
AMMHOKHCIOTHI KaK
am(oTepHbIE
31 OpraHn4ecKue 1 bubmnoreka
COEIUHEHMUS, UX ITOK https://myschool.edu.ru/
OMOJIOrMYECKOe
3HadeHue. [lenTuant
benkn xax mpupoaHEIE
32 BLICOKOMOJIell)cyIJ;IHpHHe 1 buGnuorexa
IHOK https://myschool.edu.ru/
COCITMHEHHUS
OCHOBHBIE TTOHSTHUSA
33 XHUMHH 1 bubmnnoreka
BBICOKOMOJICKYJISIPHBIX LIOK https://myschool.edu.ru/
COETUHEHUN
OCHOBHBIE METOIBI
CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 bubmnoreka
COCTMHCHU. LIOK https://myschool.edu.ru/
[InacTmaccel, KaydykH,
BOJIOKHA
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
11 KJIACC
KoauuecTBo
Ne n/n| Tema ypoka 9acoB Jara DJIeKTPOHHbBbIE IH(POBLIE
u3ydeHHs; 00pa3oBaTe/ibHbIE Pecypchl
Bcero
XUMHYECKUM DIIEMEHT.
1 ATOM. DnIeKTpOHHas 1 brbmorexa
) ILHOK https://myschool.edu.ru/
KOH(UTYypaIysi aTOMOB
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
9 XAMUYECKHX DJIEMESHTOB 1 bubanoreka
J1. 1. MenneneeBa, ux IIOK https://myschool.edu.ru/
CBA3b C COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH
3 H3MEHEHMS CBOMCTB 1 bubnmotexa
IIOK https://myschool.edu.ru/
XAMUYECKHX DJIEMEHTOB U
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WX COCAUHEHUN MO
rpymnmnam 1 nNepuoiam.
3HaueHune
MEPUOINYECKOTO 3aKOHA U
CHUCTEMbI XUMHYECKHUX
anemenToB .M.
MeneneeBa B pa3BUTHU
HAaYKH

CrpoeHue BeliecTsa.
Xumuueckas cBs3b, €
BUABI, MCXaHU3MBbI
00pa30BaHMs KOBAJEHTHON
cBA3u. BogoponHas cBsi3b

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

BaneHTHOCTD.
DNEeKTPOOTPULIATEITLHOCTD.
CreneHb OKUCIICHHS.
BemecTBa MoseKynspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHUS

bubmnoreka
LHOK https://myschool.edu.ru/

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIEe 1
KOJUIOMIHBIE PACTBOPBIL.
MaccoBast 1oJ1s1 BeniecTBa
B PacTBOpE

bubmnoreka
LHOK https://myschool.edu.ru/

Knaccudukanms u
HOMCHKJIATypa
HEOPraHMYECKUX
COCIUHCHMH.
I'eneTnueckas cBI3b
HEOPTaHWYECKHUX BEIICCTB,
pPa3INYHBIX KJIACCOB

bubmnoreka
LHOK https://myschool.edu.ru/

Knaccudukanus
XUMHYECKHUX PEaKIIHii B
HEOPraHWYECKON 1
OpraHUYEeCKON XUMUH.
3aKoH COXpaHEHHUS MaCcChl
BEIIECTB; 3aKOH
COXpaHEeHus U
MIpEBpAIICHUS SHEPTUU
IIpHU XUMHYCCKUX
peakuusx

bubmnoreka
LHOK https://myschool.edu.ru/

CKOpOCTh peakuuu.
OOpatuMble peakluu.
XHUMUYECKOE PABHOBECHE

bubanoreka
IIOK https://myschool.edu.ru/

10

[IpakTuueckas pabora Ne
1. «BnusiHrE pa3TUYHbBIX
(hakTOpOB HA CKOPOCTH
XUMUYECKON peakium

bubnuoreka
HOK https://myschool.edu.ru/

| 11

| DIEKTPOIUTHYECKAS

| bubauoreka
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mucconuanud. Ilorarue o
BOJIOPOJHOM ITOKa3aTese
(pH) pactBopa. Peakiuu
HOHHOI'0 0OOMeHa.
I'mpponus opraHu4ecKux u
HEOPraHUYECKHX BEIECTB

IIOK https://myschool.edu.ru/

12

OKHCIUTEIBHO-
BOCCTAHOBHUTEJILHBIE
peaxuuu. [lonsarue 06
AJIEKTPOJIN3E PACIIJIaBOB U
pacTBOpPOB COJIEH

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

13

KonrponsHas pabora no
pazneny «Teoperndeckue
OCHOBBI XUMHHN)»

Bbubmanoreka
ILIOK https://myschool.edu.ru/

14

MerTaibl, UX MOJIOKEHHE
B [Iepnoanueckoit
CUCTEME XMMHYECKHUX
anemeHToB Jl. U.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
aromoB. OOmIue
¢bu3nveckne CBONCTBA
METaJIJIOB

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

15

CruiaBbl METaJIIOB.
DNEeKTPOXUMUYECKUN P
HaIpsDKEHNUN METaJUIOB

bubmnoreka
LHOK https://myschool.edu.ru/

16

XHUMHYECKHE CBOMCTBA
Ba)KHEHIITNX METAJIOB
(HaTpuil, Kanui, KabIHid,
Mar"ui, aTrtoMUHUIN) U UX
COE€TMHEHUI

bubmnoreka
LHOK https://myschool.edu.ru/

17

XHUMHYECKHUE CBOMCTBA
XpoMa, MEIU U X
COeTMHEHUN

bubmnoreka
LHOK https://myschool.edu.ru/

18

XHUMHYECKHUE CBOMCTBA
IIMHKA, JKejie3a U UX
COETMHEHUN

bubnuoreka
IIOK https://myschool.edu.ru/

19

[TpakTuueckas padora No
2. "Pemrenne
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TEME
«MeTamis»"

bubnuoreka
HOK https://myschool.edu.ru/

20

Hemeramnsl, nx
MOJIO)KEHHE B
[Iepnonnueckoii cucreme
XMMHUYECKHX JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOCHHUS

bubanoreka
IIOK https://myschool.edu.ru/
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aTOMOB

dusnueckue cBOMCTBA
HEMETAJIJIOB. AJIOTPONUS

21 HEMETaJUIOB (Ha IpUMepe bubsmotexa
KHCITOPOJa, Cephi PHMEp IIOK https://myschool.edu.ru/
dhochopa u yriepona)
XUMHYECKHAE CBOMCTBA

22 raJIore€HOB, CEPhI U UX Bubmiorexa
coenHHer;ﬁ IHOK https://myschool.edu.ru/
XUMHAYECKHE CBOUCTBA

23 azoTta, ¢pocodpa u ux Brbmiorexa
coemz;HeHnﬁ ITOK https://myschool.edu.ru/
XUMHYECKHAE CBOMCTBA

24 yriaepoaa, KpEMHUS U X Bubmorexa
Coe,[[I/IHeH’I/Iﬁ ITOK https://myschool.edu.ru/
[IpumeHeHne BaXKHEUIINX

25 HEMETAJUIOB U UX Bubmmorexa
JOS—— LHOK https://myschool.edu.ru/
O06001IeHne 1
CUCTEMATH3AalNs 3HAHUN
o teme «HemeTraminy.

26 Brruuciennsa nmo Bbubmanoreka
YPaBHEHUSIM XUMHUUECKHX LIOK https://myschool.edu.ru/
peakuuii u
TEPMOXHUMHUYECKHUE
pacyEThI
[IpakTuueckas pabora Ne
3. «Pemenue

27 AKCIIEPUMEHTAJIBbHBIX brbmorexa
SA7AY 110 TeMe IHOK https://myschool.edu.ru/
"Hemeramasr"»
KonTponbHas pabota mo

28 TeMaM «MeTaisl»y U Bubmuorexa
«HeMeTamibn ILHOK https://myschool.edu.ru/
Heoprannueckue u

29 OpraHUYEeCKUE KUCIIOTHI. bubnuoreka
Heopraunudeckue u LIOK https://myschool.edu.ru/
OpraHMYeCKHEe OCHOBAHUS
AmpoTtepHbIe
HEOPraHUYeCKHe U
OpraHUYECKUE

bubnmnoreka

30 COEIUHEHHUS. .
T eHETHICCKAS CBASE IIOK https://myschool.edu.ru/
HEOPraHUYEeCKHUX U
OpPTraHUYECKUX BEIIECTB

31 Ponp xumuu B Bbubnnoreka

o0ecrieueHuun

ITOK https://myschool.edu.ru/
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3KOJIOTUYECKOMH,
SHEPreTUYECKON u
MMHUIEBOM O€30I1aCHOCTH,
Pa3BUTHUHU MEAUITUHBI

[IpencraBnenust 06 0OmUX
HAYYHBIX TPUHITUTIAX

32 IIPOMBIILIJIEHHOTO 1 bubmorexa
. IIOK https://myschool.edu.ru/

IMOJIYYCHH A BAXXKHECHUIIIUX

BCIICCTB
33 YenoBek B MUpPE BELIECTB 1 bubnuotexa

1 MaTepHajoB ITOK https://myschool.edu.ru/
34 XUMUS 1 310pOBbE 1 bubnuoteka

YyeroBeKa IHOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34
110 ITPOI'PAMME

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 10 knacc/ 'abpuensa O.C., O0111ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxuinonepHoe obmectBo «M3narensctBo «IIpocBemenner»
* Xumus, 11 knacc/ 'abpuensa O.C., O6111ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemienner»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust Metoauueckoe nocodue — 6a30Bbli ypoBeHb)» - M.
Hpoda 2022 rog.

2. 0.C.T'abpuensn, U.I'.OctpoymoB, «O0m1as XumMus B TecTax, 3ajadax, ynpaxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHble 1
pOBEpOYHBIE PadOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbpHast kHUTa A5
yuurens». Yacts 1 — M.: Ipoda, 2019 rox.

5. 0.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.BBenenckast «Xumus 11 xnace: HactonbHas kaura amis
yaurtens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiaduu o XMMHUU U CIIOCOOBI UX
pemerus» - M.: «/Ipodan, 2021roz.

7. B.I'. JlenncoBa «Xumus 11 xnacc noypounsie miaansl no yueouuky O.C.I'abpuensina,
I'.I".JIeicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectbl mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.
9. O.C.I'abpuensia, U.I".octpoymMoB «XUMHUYECKH IKCTIEPUMEHT B mkoue 11 kmace»; - M.:
Hpoda. —2019 rox.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenure _ Benutenannsiehttp://www.chemnet.ru ['azera « Xumus» u cait aiist yuurens «51
U1y Ha YPOK XHUMHUN»

http://him. 1september.ru Enunas komnekuus L{OP: [Ipenmernas koymekuus «XuMHs
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE SKCIIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0iieo0pa3oBarenbHOro nopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.}FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickasi onuMnuana mKoJIbHAKOB 0 XUMHUH
http://chem.rusolymp.ru Oprannyeckass XuMusi: SJIEKTPOHHBIN YICOHHK I CPEAHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4COHHK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEHK: XUMUS

http://www.chemistry.ru JlucTanHnmoHHas OJTMMITHA/IA TI0O XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHBINA IPOCKT
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