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MNOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpPEIHEr0 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparumy,
TpeOOBaHMIl K pe3yapTaTaM OCBOEHHS (elepanbHOi 00pa3oBaTENbHOI IMPOrpaMMbl CPEIHETO
obmero o6pazoBanusi (POIl COQO), npencraBneHHbx B DenepanbHOM TroCyJapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Kouuemnuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B o00pa3zoBaTeNbHbIX opranumzauusx Poccuiickoii ®enepanuu, peanu3yommx
OCHOBHBIE 00pa30BaTeNbHbIE MPOrpaMMbI, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHA
BocnuTanus B Poccuiickoii ®eneparmuu Ha mnepuox ao 2025 roma» (PacmopsbkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTkKe MPOrpaMMbl MO XHWMHHU, K OINPEACICHUI0 OOIei
CTpaTeruu 0O0y4eHHUs, BOCIIUTAHUS U PAa3BUTHUS O00yUaIOUIUXCsl CPEACTBAMU yueOHOro MpeamMera
«Xumust» s 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBWJIM KOHIENTYaJTbHBIE TMOJOKCHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, coJep:KaHus, pe3yabTaToB OOY4YEeHUS U
TpeOOBaHMIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHUE, IIOJy4aeMO€ BBITYCKHUKaMu  00lIeo0pa3oBaTeIbHON
OpraHu3alyy, SBJSETCS HEOThEMJIEMOM 4YacTbio HX o0pa3zoBaHHOCTH. OHO  CIYXUT
3aBepUIAIONIMM JTAllOM pealn3alil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
LIEHHOCTEH, MPUCYLIUX LEIOCTHOM CHUCTEME XUMHUYECKOro o0pa3oBaHusA. OTH LIEHHOCTU
KacaroTcs MO3HAaHUS 3aKOHOB IMPHPOJIbI, (HOPMUPOBAHUS MHPOBO33PEHHS M OOLIEH KyIbTYpHI
YeloBeKa, a TaKXKe DSKOJOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3I0pPOBbIO H
MpUPOHON cpene. Peannsyercs xuMudeckoe oOpazoBaHuE 0O0YYarOIIMUXCS HA YPOBHE CPEIHETO
obmiero obpa3oBaHUsl CpeACTBAMH y4yeOHOro mpeamera «XHMHUA», COACpKAHUE U TOCTPOCHHUE
KOTOpPOr'O OMpEJeNIeHbl B MPOrpaMMe MO XUMHUU C Y4€TOM crenu(UKd HayKd XHUMHHU, €€
3HAYEHUS B TIO3HAHUHU MPUPOJBI U B MaTepHAIbHOM KU3HU OOIIECTBA, a TAKXKE C YUETOM 0OIIUX
Lesedl ¥ MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO OOIIEero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK HUIPaeT 0cOOyI0 pOjib B COBPEMEHHOMN
LIMBWIN3ALUY, B CO3JJAHUU HOBOW 0a3bl MaTepHalbHOW KylIbTypbl. OHa BHOCHUT CBOHM BKJIaja B
(hopMupoOBaHUEe PALMOHATFHOTO HAYYHOTO MBIIIICHUS, B CO3[JaHHE LIEJIOCTHOrO MPEICTaBICHUS
00 OKpy’KarollleM MHpe Kak O €JMHCTBE MPUPOJbI U YeJoBeKa, KoTopoe (popMupyercs B XUMUU
Ha OCHOBE IIOHMMAaHUs BELIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H
MEXJly CTPOCHHEM BEUIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMU 00JIACTSIMHU PUMEHEHHUSI.

TecHO B3auMOIEHCTBYSI C JPYrUMH €CTECTBEHHBIMH HAayKaMM, XHMHS CTaja
HEOTHEMJIEMOM YacTbl0 MUPOBOH KYNbTYphl, HEOOXOIMMBIM YCIOBHEM YCIEIIHOIO0 TpyAa U
KHU3HU Kakaoro wieHa obmectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3MJaTellbHas, KaKk HayKa
BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pelleHUe INI00aJbHBIX MPOOJIEM YCTOHYHMBOIO pa3BUTHS
YelOBeYeCTBA — CBHIPhEBOM, JHEPreTUYECKOW, MHUIIEBOM, HSKOJIOTMYECKON OE30MacHOCTH W
OXPaHBbI 37J0POBbSL.

B coorBerctBUM Cc OO0mMMM IEIIMH M NPUHLUNAMHU CPEAHEro o0IIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 xiaccsl, 6a30BbIi YpOBEHb U3YUEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYYalOMIMXCs, HEOOXOTUMYIO UM IS
BBIPAOOTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA,
MIPOIOJKEHHS 00Pa30BaHUs B Pa3IMYHBIX O0JIACTSAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XMMHUEH.
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CocraBisoliuMu  npeaMeTa «XUMUS» ABIAIOTCS 0a30Bble Kypchbl — «OpraHudeckas
xuMus» 1 «O011ast 1 HeopraHudecKass XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEPYKaHHUS KOTOPBIX
SIBJISIFOTCS] OCHOBBI 0a30BOM HAyKM: CUCTEMa 3HaHUH MO HEOPraHMYECKOW XMMUU (C BKIIIOUCHHEM
3HaHUW U3 O0IIe XMMHUU) U OpraHuYecKod XuMuu. PopMUpPOBaHUE TAHHOW CHUCTEMBl 3HAHUI
pU HM3y4CHHUU TpenMeTra OOeCIeYrBaeT BO3ZMOKHOCTH PACCMOTPEHHsI BCErO MHOTr000pasust
BEILIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUH XUMHH.

CrpykTypa conepxaHus KypcoB — «Opranndeckas Xumus» u «O011as 1 HeopraHudeckast
XUMHUsD» ¢(HOPMHUpPOBaAHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyYCHHIO
ydyeOHOro Martepuaiga U OOYCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHUHU BEIECTBa
paccMaTpuBarOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX COEAMHEHMH, a
TAaK)KE Ha YPOBHE CTEPEOXMMHYECKMX U JJIEKTPOHHBIX IPEICTABJICHUN O CTPOCHHM BEILECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce€ BEILECTBaxX AAOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB IO
CIIOKHBIX OHMOJIOTMYECKH aKTUBHBIX COEIUMHEHUH. B Kypce opraHmueckoil XMMHUU TMOIYy4YaroT
pa3BuTHE C(POPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs IEpBOHAYAIbHBIE
MIPE/ICTaBICHUS] O XUMUYECKON CBSA3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHHUS], O XUMUYECKOU PEaKIUU.

ITon HOBBIM yriOoM 3peHHsl B mpeaMeTe «XHMHUsS» 0a30BOr0 ypOBHS paccMaTpHUBAETCS
W3Y4YEHHBII Ha YpPOBHE OCHOBHOIO 0OLIEro o00pa3oBaHUs TEOPETUYECKUH Marepuan u
(aKTOJIOrMUECKHE CBEJCHUS O BELIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHudeckas XUMHUS) 00YJaroIUMCS MPEOCTaBISAETCS BO3MOKHOCTh OCO3HATh
3HAYEHHE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETUUYECKUX M METOIOJIOTHYECKHX MMO3UIUH,
rIIy0)Ke TMOHATh HCTOPUYECKOe H3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT 00oOIIaromen o
0O0BSCHSIONICH ¥ TIPOTHO3UPYIOIIESH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHUH, A TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKaHUs
nononHsAercss B Kypcax 10 wm 11 KimaccoB d2ieMEHTaMH  COJEp)KaHUSA, HMEIOIIUMU
KYJIbTYPOJIOTMUYECKMM M TNPUKIAAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHMMAHHUIO
B3aMMOCBSI3M XHMHUU C JPYTMMHM HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIbHOM U
MIPAKTUYECKON NeATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHsI K IPOLECCY
TBOpYECTBAa B O0JIACTU TEOPUU M MPAKTHUECKUX MPUIIOKEHUN XUMHH, TTOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(OPMALMIO U MPUMEHATh €€ AJIs MOIMOJHEHUs 3HAHWH, peleHUs
MHTEJJIEKTYaJIbHBIX M 3KCIEpUMEHTAIbHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1enom coaepkaHue
yueOHoro npeamera «XUMHUs» JAHHOTO YPOBHS M3YYEHHUSI OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUYECKOW OCHOBBI /ISl MOHUMaHUs (QUIOCOPCKUX HUIEH, TaKHX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPTaHMUYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IIPUPOIHBIX SBJICHUI MYTEM 3KCIIEPUMEHTA
U pelieHus] NPOTUBOPEYMH MeXIy HOBBIMU (akTaMH M TEOPEeTHMUECKUMM MpeINOoChUIKaMHU,
OCO3HAHUE POJM XUMHH B PELICHUH 3KOJOTHYECKHX MpoOJeM, a Takke MpolieM cOepeKeHUs
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3aHNSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B mnnane pemeHus 3agad BOCHMTAHUS, Pa3BUTHA U COLMAIM3ALMU  OOYYaIOIIUXCS
MPUHATHIE MPOrpaMMOM MO XUMHUHU TMOJAXOABI K OINPEAENCHUIO COJAEP)KaHUS M IOCTPOCHHS
npeaMera MpeaycMaTpuBaioT (JOpMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX IACHCTBUI, MMEIOIINX
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0a30BO€ 3HAYEHHE JJISl Pa3IMUHbIX BUJIOB ACATEILHOCTHU: PEIICHUs TPO0IeM, TOMCKa, aHAIN3a U
00paboTkn wuHpOpMANMK, HEOOXOAWMBIX JUISI TPUOOPETCHHS OMbITa MPAKTUYCCKOH U
HCCIIEIOBATENbCKOM IeATENbHOCTH, 3aHIMAIOIIeH Ba)KHOE MECTO B MMO3HAHUHU XUMUHU.

B npaktuke npenoaBaHus XMMHH Kak Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs, TaK U
Ha YpOBHE cCpeaHero oomiero oOpa3oBaHMsl, NPU ONPEACICHHUU  COJAEP)KATEIbH Oif
XapaKTePUCTUKH LeJed W3ydeHHs] TpeAMeTa HalpaBiICHHEM IMEPBOCTENICHHOW 3HAYMMOCTH
TPAIUIIMOHHO TpH3HAéTCs (OpMHpOBAaHME OCHOB XHMHYECKOH HAyKH Kak OOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITeTbHOCTH YENOBEKa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOH KyJabTyphl. C METOIWYECKOM TOYKM 3pEHUs TaKoW TMOAXOA K
OIpENICTICHUIO 1IeJIel U3YUeHUs IPeIMeTa SIBIISETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pPCHHS TIABHBIMH IEISIMHA HM3yYCHHs TpeaMeTa «XHUMHsS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMHUpPOBAHHE CHCTEMBl XHMHYECKHX 3HAHMH KakK Ba)KHEHUIIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOW JIEKAT KITFOUYCBBIC MOHSTHUS,
dbyHIaMeHTalbHbIE 3aKOHBI MU TEOPUHM XWMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MOHMMAaHHE CYIIHOCTH JOCTYNHBIX OOOOIIEHNII MHPOBO33PEHYECKOr0 XapakTepa,
O3HAKOMJICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHHUS,

e (QopmupoBaHUE W PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX MMO3HAHUS BEIICCTB U
XUMHUYECKUX peakiii, HeOOXOAUMBIX Uil MPUOOPETEHUSI YMEHUI OPHEHTUPOBATHCS B
MHUPE BEIIESCTB U XMMHUCCKUX SBJICHHUM, HMEIOIUX MECTO B IPUPOJIC, B MPAKTUICCKON H
IMOBCEIHEBHON KH3HU;

® pa3BUTHE YMEHHMA M CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIICPUMEHTa, COOJIIOJICHUEM TMpaBmiI OE30MacHOro
o0palleHus ¢ BeIECTBaMHU.

Hapsiny ¢ atuM, comepkaTenbHasi XapaKTepUCTUKa LIeJed U 3a/1ad U3Y4YCHUS MpEeAMETa B
MporpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU NMPUOPUTETAMU
B cHCTeMe cpenHero obOmiero oOpasoBanmsi. CerogHsi B MPENOAABAHWHM XWMHH B OOIBIICH
CTETIEHH OTHAETCS TPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJepkKaHUs OO0y4YeHHs,
OPHMEHTHPOBAaHHOM Ha TIOATOTOBKY BBITYCKHHWKA O0OIIE00pa3oBaTEIbHOW  OpraHU3aIlNH,
BJIQJICIONIET0 He HAOOpOM 3HaHMI, a (YHKIMOHAIBHOH I'PaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHHUSIMH aKTHUBHOT'O MOJYYECHUS 3HAHUHM M MPUMEHEHUS MX B PEATbHOM JKU3HU AJIS PEUICHUS
MPaKTUYECKUX 3a7au.

B cBs3u ¢ oTMUM TpH M3ydeHHH TpeaMeTa «XHMHs» JIOMHUHHUPYIOIIEe 3HaueHUE
MPUOOPETAIOT TaKue IeNU U 33a4H, KaK:

amanranus  OOyJaloIUXCs K  YCIOBUSM  JWHAMHYHO  Pa3BUBAIOMIETOCS — MHPA,
dbopMupoBaHWE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOATEIHHOMY TPUHATHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHHUEM;

(dbopmMupoBaHre y OOYYarOMMXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHN ),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JISl PA3TUYHBIX BHUJIOB JIEATEIBHOCTH: PELICHUS MPoOIeM,
MOMCKa, aHaiM3a W O00paboTkM WHGOPMAIMK, HEOOXOAMMBIX I NPHOOPETCHHUS OIbITa
NEeSITeILHOCTH, KOTOpasi 3aHUMAaeT BXXHOE MECTO B TMO3HAHWHM XUMHUH, a TAKXKE JJIS OICHKHU C
MO3UIUH HKOIOTUYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIECCOB
Ha OpTaHM3M YeJIOBEeKa U MPUPOIHYIO CPENY;
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pa3BUTHE TO3HABATENIbHBIX WHTEPECOB, UHTEIJICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSATENIFHO MPHOOpEeTaTh HOBBIE 3HAHHMS IO XHMHU B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTSIMHU, HCIIONb30BaTh COBPEMEHHbIE WH(OPMALIMOHHbBIE
TEXHOJIOTHH JUIS TIOMCKA U aHAJTN3a y4eOHOW W HAyYHO-TIONMYJISIPHON HH(DOpMAITIH XUMHYECKOTO
COJZICPIKAHUS;

(hopMupoBaHUe U pa3BUTHE Y O0YUYAIOIINXCS aCCOIMATUBHOIO U JIOTMYECKOT0 MBIIIICHUS,
HaAOJIOIAaTEIFHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIWUMBI, B
YaCTHOCTH, MIPU TUTAHUPOBAHHUHU U TIPOBEJACHUN XUMHUYECKOT0 SKCIICPUMEHTA;

BOCIIUTaHUE Yy OOydarommxcs YOeKIEHHOCTH B T'YMAaHHUCTUYECKOW HAINpaBICHHOCTH
XUMHHM, €€ BaXHOM poOJIM B  pElIEHUH IJI00aNbHBIX NOpOoOJeM  PalMOHAIBLHOTO
MPUPOONOIH30BAHNUS, TIONOJHEHUS JHEPTeTUUYECKHX PECYPCOB W COXPAHEHHS MPHUPOTHOTO
paBHOBECHs, OCO3HaHUS HEOOXOAMMOCTH OEpeKHOr0 OTHOIIEHHS K MPUPOAE U CBOEMY
3II0POBBIO, a TAaKKe MPUOOPETEHHS OMbITa MCIIOIB30BAHUS MOTYYCHHBIX 3HAHUH JUTS IPHHSTHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XHUMHUECKAMU SBICHUSIMHU.

B y4yebHOM mane cpeaHero oOmiero oOpa3oBaHus MpeaMeT «Xumus» 0a30BOr0 ypOBHs
BXOJMT B COCTaB MPEeIMETHOI 00macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO1miee ynCilo 4acoB, OTBEAEHHBIX JJIS M3YYEHUS XMMHHU, HA 0a30BOM YpPOBHE CPEIHETO
obmrero obpaszoBanms, cocraBisier 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 gac B Henemio).
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COJEPKAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMUA

Teopernyeckne OCHOBbI OPraHU4YeCKON XUMHHU

[Ipenmer opraHM4ecKkoil XMMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus CTpOeHUs opranuyeckux coeauHenuii A. M. byrneposa,
e€ OCHOBHbIE MNOyOKeHUs. CTpyKTypHble (OpMyJbl OpPraHMYECKUX BellecTB. [ omoiorus,
n30Mepusl. XMMHUUYECKasi CBS3b B OPraHUYECKUX COCIMHEHUAX — OMHAPHBIC U KPAaTHBIEC CBSI3H.

[IpencraBnenne o  kinaccuuKaluyd — OpraHMyeckux  BemiecTB.  HomeHkiatypa
OpPraHUYECKUX COEJUHEHHH (cucremMaTHyeckas) M TpUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KJIIACCOB OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAIIBHBIE METOJbl U3YYEHHUs BEIIECTB U HUX INPEBPALLECHUIN: 03HAKOMIIEHHUE C
oOpa3amMy OpraHM4ecKHX BEIIECTB W MaTepualaMu Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOMIONEHHWE U ONHCAaHHE JIEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAILEHUI0 OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBJICHUE, O0YIIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB U CTPOEHHME, I'OMOJIOTMYECKUH psaa. MeraH M 3TaH — MpocTediine
IIPEJCTaBUTENIM QJIKAHOB: (PU3MUECKME M XUMHMUYECKME CBOWMCTBa (peaklMM 3aMelleHus |
TOpPEeHMs), HAX0KJIEHUE B IPUPOJIE, OJIyYEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM psil. DTUIIEH U NPONWIEH — IPOCTEHIINE
MPEJCTaBUTENIN AJKEHOB: (U3NYECKUE M XHMHUYECKHE CBOWCTBA (PEaKkUMU TUIAPUPOBAHMS,
raJIoreHUPOBaHUs, TUPATALMHU, OKUCICHUS U MOJIMMEPHU3aLliN ), TOJIyY€HUE U IPUMEHEHHE.

Ankaauensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKUE
cBolcTBa (peakuus nonuMepusanun). [lonydeHne CHHTETHUECKOr 0 KayuyKa U pe3UHBIL.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psa. ALETHIEH —
MPOCTEHIINI MPEICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKUE CBOWCTBA
(peaxkuy ruipupoBaHus, raIOTeHUPOBAHUS, THAPATALNHU, TOPEHHUS ), TOTyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (HU3MYECKHE W XUMHUUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAaHUSl U HUTPOBAHMs), MOJIYYEHHE U NPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
QusuuecKue u Xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmpo8aHus), noayierue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXAY  YIVIEBOJAOPOIAMH,
MPUHAIEKAIIMMU K pa3IMYHbIM KJIaCCaM.

[IpuponHble UCTOUHUKU YraeBoAOpoAoB. [IpupoaHblii ra3 u nmonyTHble HeQTSIHBIC Ia3bl.
Hedte u e€ mnpoucxoxaenue. CnocoObl mnepepalOTKM HEPTH: NEPEeroHKa, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTHYECKHiT), muponu3. [IponykTsl mepepaboTku He(TH, UX MPUMEHEHHE B
MIPOMBIIIJICHHOCTU U B ObITY. KaMEeHHBIH yrosps ¥ MpOAYKTHI €ro nepepaboTKH.

DKcrepuMEHTAIbHbIE METO/Jbl U3YYEHHUs BEIIECTB U MX MpPEBpallleHUii: 03HaKOMJIEHHE C
oOpasnamu mjaacTMacc, KaydyKoB M pe3uHbl, komiekunu «Heptb» u «Yronb», MoienupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJCHHUE IPAKTUYECKOH pPabOThI:

MOJTYyYECHHUE ITUIIEHA U U3YUYECHHUE €TI0 CBOMCTB.
PacuérHble 3amaun.
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Bbrunciienus 1mo ypaBHEHMIO XUMMYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOIHOT0 BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJTHOT'O M3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEAKLIUN).

Kucsopoaconep:xamme oprannyeckue coeMmHeHUs

[IpenenpHble OMHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (PU3UYECKUE U
XMMUYECKHE CBOMCTBA (peakLUuu C aKTUBHBIMH METajlaMH, TaJoreHOBOAOPOIaMH, TOpEHHE),
npuMeHeHue. Bogopoaubie cBs3u MeXAy MOJIeKyJaMu cnupToB. JlelicTBHe MeTaHoa U 3TaHOoJa
Ha OpraHu3M YeJIOBEKa.

MHoroaroMHble CHUPTHL. OTUJICHIVIMKOJIb W TJIULEPUH: CTpPOeHHE, (U3NYECKHE U
XMMHYECKHE CBOMCTBA (B3aUMOAEHCTBHUE CO IIEJIOYHBIMUA METAJUIAMH, KaUeCTBEHHAsl PeakLus Ha
MHOr0aTOMHbIE CIUpTHI). JlelicTBUe Ha opraHu3M uejoBeka. [IpuMeHeHue TiuLepUHa U
STHJICHTJIUKOJISL.

@DeHon: CTpOEHHE MOJEKYJbl, (PU3UYECKHMEe M XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢enomna. [Ipumenenue denomna.

Anpneruapl U kemowusi. DopManblerui, aneTagbAeru]l: CTpoeHue, (U3NYecKue U
XMMHYECKHE CBOMCTBA (peaklMM OKHCIEHHS U BOCCTAHOBJIEHMS, KaueCTBEHHBIE pEaKLUH),
IIOJIy4YE€HUE U IPUMEHEHHUE.

OHOOCHOBHBIE IpeieNbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHAasE U YKCYCHAsl KUCIJIOTHI:
CTpoeHHe, (pU3nUecKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00LIME AJIsl Kilacca KUCIIOT, peaKLus
sTepupUKaMM), TONydeHHe u npuMeHeHue. CTeapuHOBass M OJEMHOBAas KHCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblja Kak COJMU BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOLIEeEe NECUCTBHUE.

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPONIM3 CIOXKHBIX 3(UPOB.
XKupst. I'maponus xxupos. [Ipumenenue xupos. buonorudeckas posb :KUPOB.

VYrieBobl: cocTaB, KiacCu(pUKaIUs YriieBo0B (MOHO-, IU- U TIofucaxapuibl). [mroko3a —
MPOCTEHIINKA MOHOCAXapHl: OCOOEHHOCTH CTPOCHHMS MOJEKYJbl, (PU3MUECKHE W XUMHYECKUE
cBoiicTBa (B3ammoneicTBue ¢ ruapokcuaom wmenu(ll), okucnenue aMMuadyHbIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXEHHE TJIIOKO3bl), HAXOXJACHHE B MPHUPOJIE,
npuMeHeHue, Ouonoruueckas poiab. Porocunte3. PpyKTo3a Kak U30Mep TIHOKO3BL.

Kpaxman u nemironosa Kak npupojHbie noaumepsl. CTpoeHHe KpaxMaia U LEJUTI0I03bI.
duznyeckre U XMMHUYECKHE CBOMCTBa Kpaxmaiia (THIpon3, KaueCTBEHHAs peakus ¢ HOJ0M).

OKCIIepUMEHTANIBHBIE METO/ABl W3YYEHHs BEIIECTB M MX IPEBPALICHUI: IPOBEIEHUE,
HaOIIOIGHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHBIE
peakuuu OJHOATOMHBIX CIUPTOB (OKUciIeHue 3TaHoia okcuaoMm menu(ll)), mMHOroaToMHbIX
cnupToB (B3auMomeicTBue ThuiepuHa ¢ ruapokcuaom wmemu(ll)), ampmerumoB (okucieHue
aMMHUa4YHBIM pacTBOopoM okcunpa cepeopa(l) m ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmaja C HWOJOM), MPOBEICHUE IPAKTUYECKONW pabOTHI: CBOWCTBA pPACTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérnble 3a1aun.

Bolunicnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOT'O BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIUN).

A3zoTcoaeprKaliue opraHu4eckue CoeIMHEHusI.
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AMUHOKHUCIOTBI Kak am¢oTepHble oOpraHudyeckue coenuHeHus. dusnyeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe TJulMHA). buonormyeckoe 3HaYCHUE
aMuHOKUCTOT. [lenTumst.

benkn Kak MpHPOIHBIE BBHICOKOMOJCKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS U
TPETHUYHAsI CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OENKOB: THUAPONU3, JCHATypalusd,
KaueCTBEHHBIE PEaKIIMK Ha OETIKU.

DKCcIepUMEHTAIbHBIE METOABI M3YYeHHs BEIIECTB W WX NPEBpAICHHiA: HAOIIOJICHUE U
OINMCAHME JIEMOHCTPAIMOHHBIX OINBITOB: JAEHATypauus OEJIKOB MpHU HarpeBaHWH, LIBETHBIC
peakuu OSIKOB.

Bbicokomoieky IsipHbIe cOeINHEHUSs

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJEKYJISIPHBIX COCIMHEHUN: MOHOMEp, IOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpU3AINK, CPeaHsIs MoyeKyispHas wMacca. OCHOBHBIC
METO/BI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSAMHEHUH — TIOMMEPU3aUs U TIOJTMKOH ICHCAITHSI.

DKcIepUMEHTAIbHBIE METOABI M3YYEHHUS BEUIECTB M UX MPEBPAIICHUN: 03HAKOMJICHHE C
o0pa3iamu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MexnpeaMeTHBbIE CBSI3U.

Peanuzanus MeXnpeaIMeTHBIX CBA3€H IpU M3ydeHUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISIETCSl Yepe3 HCMOJIb30BAaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHITHH, TaK U
TIOHSATHUH, SBIISIONIMXCSI CHCTEMHBIMH JIJIsI OTZIEBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHSTHA: SBICHHE, HAy4HbIH (PaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCUpUKaIus, MEePUOJUYHOCTb, HAOIIOJCHNE, HN3MEpEeHUe,
HKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusmka: Matepusi, JHEPrus, Macca, aToM, HJIEKTPOH, MOJIEKYJIa, JHEPTeTHUECKUI YPOBEHb,
BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOsIHHE BEIlecTBa, (U3MUECKUE BETMYUHBI M €IUHUIIBI
WX U3MEPEHUSI.

Buonorus: xnerka, opranusMm, Oumochepa, oOMEH BemIECTB B OpraHu3me, (OTOCHHTES,
OMOJIOrMYeCKU aKTUBHBIE BellecTBa (0eIKu, YrieBOAbL, )KUPBL, (DEPMEHTHI).

I'eorpadms: MuHEpaIbl, TOPHBIE TOPO/IBI, TOJIE3HBIE UCKOMIAeMbIe, TOTUTUBO, PECYPCHI.

TexHonorus: nuieBble MPOAYKTHI, OCHOBBI PAIlHOHAIILHOIO MUTAHMUS, MOIOIIIUE CPECTBA,
JIeKapCTBEHHBIE U KOCMETUYECKHUE TIperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XMMHHU

XuUMHUECKUH dyeMeHT. AToMm. Slapo aroma, u30TONBL. DJIEKTpOHHAs 000JO0YKa.
DHepreTUUecKue ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTaH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB MO0 OpOUTAIIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHasi KOH(QUTYpalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepmonnueckas cucrema Xxumuueckux siaeMmeHtoB /I, .
MengeneeBa. CBs3b mnepuoauyeckoro 3akoHa U Ilepuoauueckoil CHUCTEMBI XHUMHUYECKHX
anemeHnToB J[. M. MeHnzaeneeBa ¢ COBPEMEHHON TEOpPHEW CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHU
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W3MEHEHHMsI CBOICTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BEIIECTB
110 rpyNnnam U nepuogam. 3HaueHUe NepUOINYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHMMHUYECKas CBs3b. Buabl XuUMHUECKO CBs3u (KOBaJEHTHAas
HEMNoJsipHasl W TMOJsSIpHasi, UOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOM
XHUMHAYECKON CBA3HM (OOMEHHBIM M JTIOHOPHO-aKLIENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTD.
OnexrpoorpuuareabHocTh. CTeneHs OKuciaeHus. MIOHbI: KaTHOHBI 1 aHUOHBI.

BemectBa MONEKyISIpHOrO U HEMOJIEKYJISIPHOI'O CTPOECHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJITIMYECKON PELIETKY.

ITonarne 0 mucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10mst
BEIIECTBA B PacCTBOPE.

Knaccupukamus Heopranuueckux coequHeHuid. HomeHknaTypa  HeOpPraHHYeCKHX
BELIECTB. ['eHeTHYeckasl CBSI3b HEOPraHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IMUIHbIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukanus XUMHUECKUX pEaKUMi B HEOPraHUYECKOM U
OpPraHUYECKOM XMMHH. 3aKOH COXPaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHMS U MPEBPALCHUS
SHEPrUU NPU XUMUUECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3NU4HbIX (akTopoB. OOpaTuMble peakLuu.
Xumuyeckoe paBHoBecre. DakKTOphl, BIUSIOIIME HA COCTOSHUE XHMHUYECKOTO PaBHOBECHS.
[TpuHnun Jle [arense.

Onexrponutudeckas aucconuanus. CuipHble M cinadble 31eKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalibHas, IIeJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

OKCIIEpUMEHTAIIBHBIE METOJbl M3Y4YCHMS BEIIECTB W UX IPEBPALLEHUI: IEMOHCTpPALHUS
tabmun «llepuognueckas cucrema xumudeckux saemeHToB [[. WM. MenneneeBa», uzydeHue
MoJieNiell  KPUCTAUTMUECKUX PEIETOK, HaONI0JACHWE W ONUCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3ioKeHHWe IEepoKCHIa BOIOpPOJAa B IPUCYTCTBHM KaTaau3aTopa,
OIpe/IeTICHNE Cpellbl PACTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAIbHOIO MHAMKATOPA, PEAKIIMU
MOHHOrO0 OOMEHa), MPOBEICHHE MPAKTUYECKOH paboThl «BiusHHE pa3nnyHbIX (PAaKTOPOB HA
CKOPOCTb XUMUYECKON PEAKLINI.

Pacuérnrie 3amaun.

Pacuérel 10 ypaBHEHUAM XUMHUUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUYETHI,
Pacu€Thl ¢ UCIIOIB30BAHUEM ITOHATHUS «MACCOBAs OIS BEILIECTBAY.

Heopranuyeckass Xumus

Hemeramnsl. Ilonoxxenne HemeramwioB B Ilepuogudeckon cucreMe XHMHYECKUX
anemeHtoB J[. M. MenneneeBa U OCOOEHHOCTH CTpOEHHs aTOMOB. DHU3MUECKUE CBONCTBa
HEMETAaJUIOB. AJUTOTPOMHS HEMETAILIOB (Ha IpUMEpPe KUCIOPoia, Cepbl, hocdopa u yriaeposa).

XUMHYECKHE CBOWCTBA BAXHEUIIMX HEMETAIOB (TaJOreHoB, cephl, a3oTa, Qocdopa,
yriiepoia U KpeMHHUS) U UX COCAMHEHUH (OKCHI0B, KUCIOPOJCOAEPIKALINX KUCIOT, BOAOPOAHBIX
COCJIMHEHUI ).

[IprMeHeHNe Ba)KHENIIMX HEMETAJUIOB U UX COCIUHEHUN.

Meramnsl. [lonoxxenne meramioB B [lepuoanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX O0OJIOUYEK aTOMOB MeTauioB. OO0rme
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¢dbuzmdeckue cBoricTBa MeTauioB. CIUTaBbl METAUIOB. DJICKTPOXUMUYCCKUNU PsJl HANPSHKEHUN
METAJIJIOB.

XUMUYECKHE CBOMCTBA BAXHEUIIUX METAJUIOB (HATPHUM, Kaluii, KanblMid, MarHHi,
ATIOMUHHM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUM.

O6u1re ciocoObl MoMy4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEPUMEHTAIbHBIE METOJbl HW3Y4YEHUsT BEUIECTB M UX MPEBPAILICHUIN: H3yYeHHE
KOJUIEKIMU «MeTayuibl U CIUIaBbI», OOpa3I[0OB HEMETA/UIOB, PEIICHHWE JKCIEPUMEHTATHHBIX
3ama4, HaAONIOJIEHWE ¥  ONUCAaHUE JICMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX  OIBITOB
(B3amMoJIeliCTBHE THUAPOKCHJIA AFOMHUHHS C PAcTBOpaMH KHUCIOT M IIEJIOYCH, KaueCTBCHHBIC
peakiny Ha KaTHOHBI METAJIJIOB).

PacuérHnie 3a1aun.

Pacuérel macchl BemiecTBa WM 00BEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi 00BEMY OIHOTO W3 YJYaCTBYIONIMX B PEAKIMU BEMIECTB, pacdEThl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMHU, €CIIH OJJHO U3 BEIECTB UMEET MPUMECH.

XuMHA U KA3Hb

Ponp xumun B 00ecTieueHnH YKOJIOTHIECKOM, YHEPTeTHYECKON U TTUIIIEBOM O€30MacHOCTH,
pa3BuTUU MeauIuHBL. [lOHSAITHE O HaydyHBIX METOAAaX IIO3HAHMS BEHIECTB M XHUMHUYECKHX
pEeaKIni.

[IpencraBnenuss 00 OOmMKMX HAYYHBIX NPUHIMIAX TMPOMBIIIJICHHOTO IOJXYYEHUS
BaYKHEUIIIX BEIIICCTB.

YenoBek B MHpE BEIIECTB M MaTEpUAIOB: BaKHEWIIME CTPOUTEIbHBIC MaTepHualbl,
KOHCTPYKIITMOHHBIC MaTepUalibl, KPACKH, CTEKIIO0, KepaMuKa, MaTrepuabl s SJICKTPOHHKH,
HaHOMAaTepHaJlbl, OPraHNYECKHUE U MIUHEPATbHBIC YI0OpEHUS.

XuMHUSI U 3]I0pOBbE YEJIOBEKA: IMpaBUia HMCIOJIb30BAHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6e30MacHOr0 UCTIOIB30BAHMS TIPETIApaTOB OBITOBOM XMMHUH B TTIOBCEAHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3U.

Peanu3zanus MeXIpeIMETHBIX CBSI3€H MPHU W3YYEHHH OOIIel U HeOpraHMYeCKOi XUMUU B
11 kmacce OCyIIecTBISETCS Yepe3 MCIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHATHH,
TaK U MOHSATUMU, SBIISIONIMXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'O
IUKIIA.

OO0mme ecTecTBEeHHO-HAy4YHBIC TOHSTHS: HAy4HbIA (akT, THMoOTe3a, 3aKOH, TEOpus,
aHaIN3, CHUHTE3, KIacCU(UKAIUs,  MEPUOTUIHOCTD, HaO0JII0/ICHHE, HKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrusi, mMacca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOI,
pPaMOaKTUBHOCTh, MOJICKYJa, SHEPreTUYECKUI YPOBEHb, BEIUIECTBO, TEIIO, 00BEM, arperarHoe
COCTOSIHHE BEIIECTBa, PU3MUECKHUE BEIIMUYMHBI U SIMHUIIBI X U3MEPECHHSI, CKOPOCTD.

buonorusi: kneTka, OpraHm3M, 3KOCHCTeMa, Omocdepa, MaKpo- M MHUKPOIJIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OpPraHU3MeE.

["eorpadusi: MuHepabl, TOPHBIE MTOPO/IBI, TTOJIE3HBIE UCKOTIAEMBbIE, TOILIIMBO, PECYPCHI.

Texnomorus: XUMHYECKast MIPOMBIIIUIEHHOCTb, MeTaJuTypTHs, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHalioB, CEJILCKOX035MCTBEHHOE MPOU3BOCTBO, nuIeBas
MPOMBIIIUICHHOCTh, (hapMaleBTUYECKas IMPOMBIIIJICHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPUANIOB, SJIECKTPOHHAS MPOMBIIUICHHOCTD,

HAaHOTCXHOJIOI'NH.
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[NTAHWUPYEMBIE PE3VJIBTATBI OCBOEHNA IIPOI'PAMMLBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS OOYy4YarOUIMMHCS
MporpaMM CpeIHero oO0Iero oOpa3zoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
Hayuno-meronnyeckoil OCHOBOM st pa3pabOTKU IJIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHUS
MIPOrpaMM CpeTHEro oOIIero 0Opa3oBaHus SBJISETCS CHCTEMHO-/1€ATEIbHOCTHBINA MOIXO/I.

B coorBercTBUH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHUS TMpeAMeTa «XHMHUS» Ha YpPOBHE CpelHero oOmero o0pa30BaHUS
BBIICTICHBI CJIEIYIOIINE COCTABIISAIONINE:

OCO3HAaHUE OOYYAIOIIMMHUCA POCCUICKOM I'pa)IaHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIIPeIeTICHUIO;

HaJM4ne MOTUBALMU K 00y4EeHUIO;

IeJICHANPaBJIEHHOE PAa3BUTHE BHYTPEHHHX YOEXKICHUN JIMYHOCTH HA OCHOBE KIFOYEBBIX
LIEHHOCTEH M UCTOPUYECKUX TPaAULIUi Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCSl PYKOBOZICTBOBATHCS B CBOEU JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMHU LIEJOCTHOW CHCTEME XHMUYECKOrO
o0pa3oBaHuS;

HaJM4ue TMPAaBOCO3HAHUSA HKOJOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LEAH U
CTPOUTD KU3HEHHBIE IIJIaHBbl.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS TMpeaMeTa «XHUMHS» JOCTHTAlOTCS B €IMHCTBE
yu4eOHOW Y BOCHUTATEIbHOW JEATEJIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHbIMH IIEHHOCTSIMM M HUJACaJaMH POCCUHCKOro
IPaXXTaHCKOro OOIeCTBA, NPHUHATHIMH B OOILIECTBE HOPMaMU W TMpaBUJIAMU TOBEJICHUS,
CHOCOOCTBYIOLIMMH IpOLIEcCaM CaMOMO3HAHUS, CAMOPA3BUTHUSI U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOIIUXCSI.

JIn4HOCTHBIE pe3yNnbTaThl OCBOEHUS MpEeAMeTa «XUMHUS» OTPaxaroT c(hopMHpOBAHHOCTH
OIbITa TO3HABATEIBHOW M TPAKTUYECKOM JEATEIbHOCTH OOydYaloluXcs IO pealu3aluu
MIPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUA:

OCO3HaHUS 00Y4arOIIMMUCA CBOUX KOHCTUTYLMOHHBIX IIPaB U 00A3aHHOCTEH, yBaK€HUs K
3aKOHY U IIPaBONOPSIAKY;

NPEJCTaBICHUS O COIMAIbHBIX HOPMax W MpPaBHJIAX MEXJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH MPH CO3JAaHUN YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOIHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NIOHHMMATh U MPUHUMATh MOTUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX
MIpU aHAJIM3€ Pa3IMYHBIX BHJIOB YYEOHOH NS TEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHUS

LEHHOCTHOI'O OTHOLIEHUS K HCTOPUYECKOMY M HAY4YHOMY HACJEIUI0 OTEUYEeCTBEHHOM

XUMHHU;
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YB@)KEHHUS K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTHUECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTIIKEHUS HAyKW €CTh Pe3yJbTaT JIUTEIBHBIX HaOJIOICHHUH,
KpPOMOTIIMBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpeca W T[I03HABATCIIbHBIX MOTHBOB B TMOJIYYEHHHM U TOCICAYIOIMIEM aHau3e
nH(}OpMAITUHU 0 TIEPEIOBBIX JTOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XHMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOT'O CO3HAHMS, THUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYAaIldW, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHHE M TOCTYNKH CBOMX TOBAPHILEH C MO3ULUI
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHUMAaHUS IEHHOCTEH 370pOBOro M Oe30macHoro obpasa >KHW3HH, HEOOXOIMMOCTH
OTBETCTBEHHOI0 OTHOILIEHHS K COOCTBEHHOMY (PM3NYECKOMY M MICHXUYECKOMY 37I0POBbBIO;

coOmro/ieHrs MpaBWJl 0€30MacHOrO OOpaIIeHHs] C BENMIECTBAaMH B OBITY, MOBCEIHEBHON
YKU3HU U B TPYIOBOMU JESATEIBHOCTH;

MOHMMAaHUsl UEHHOCTH TMPaBUJ HMHAWBHUIYAaJbHOTO U KOJUIEKTUBHOIO 0€30MacHOro
TOBEJICHUS B CUTYAITUAX, YIPOKAIOITUX 370POBBIO U KU3HU JIFOJCH;

OCO3HAHUS TOCTEACTBHA M HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YyMOTPEOICHUS AIKOTOJIS,
HapKOTUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JESITEeIhbHOCTH,
00IIIECTBEHHO MMOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACITEIHLHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTUE€ B PEUIEHWU TNPAKTHYSCKUX 3a/ad COIUaTbHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUEHHUIO npodeccuil pa3iudHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHSI TIPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yjbTaTaM TPYJAOBOU 1€ITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHIMBUAYATbHOW TPAEKTOPUU OOpa3OBaHUA,
Oynymel mpodeccuu M pean3aliui COOCTBEHHBIX XKU3HCHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, MHTEPECOB U OTPeOHOCTEH 00IIeCTBa;

6) 3K0JIOrN4eCKOro BOCIIUTAHMSA:

SKOJIOTHYECKH 1EIECO00PA3HOr0 OTHOMICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HH Ha 3eMIie;

MOHUMaHUs TJI00ATBFHOrO XapaKTepa SKOJIOTMUECKUX MpoOIeM, BIUSHUS 3KOHOMHUYECKHUX
MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIBHOM CPEJIbL;

0CO3HAHUSI HEOOXOAMMOCTH HCIIOb30BAHUS JOCTHKCHUM XUMHH JJIsl PEIICHHs] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOTO HETIPUATHUS JIEHCTBUM, MPUHOCSIINX BPEI OKPYXKaIoIIed MPUPOIHOM cpeie,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHATHBIE AKOIOTHUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUI U MPEIOTBpaAIIATh UX;

HaJIMYHs Pa3BUTOTO JKOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPBI, OIBITA
NESTENBbHOCTH  HKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMU B
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[I03HABATEJILHOW, KOMMYHUKAaTUBHOM U COLIMATIBHOI IPAaKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTUBOCTOSTH UJEOIOTHU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOW MPAKTUKU;

NOHUMAaHUA CIeUUPUKA XMMHUU KaK HayKHd, OCO3HaHusA €€ poiau B (HopMHUpOBaHHU
PaIMOHATBHOI0 HAYYHOT'O MBIIUIEHHUS, CO3[JaHUU 1IEJIOCTHOrO MPEICTaBICHUs 00 OKpY’KaIoIEeM
MHpE KaK O €IMHCTBE IPHUPOJbI M YEJIOBEKA, B IMO3HAHMM IPUPOAHBIX 3aKOHOMEPHOCTEH M
peleHny npo0ieM COXpaHeHUs IPUPOAHOIO PaBHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHM JUISI COBPEMEHHON IUBWIM3ALUU: B €€
T'YMaHUCTUYECKON HAIPaBJIIEHHOCTH W Ba)XHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepHaJIbHOM
KYJIBTYpPBl, PEIIEHUHN TJI00aIbHBIX MPOOIEM YCTOHUHMBOrO pa3BUTHs YEIOBEYECTBA — CHIPHEBOMA,
SHEPreTUYecKO, NHUIIEBOM U DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEIULUHBL,
o0ecrie4eHnH YCIOBHM yCIEITHOrO TPYyAa U IKOJIOTHYeCKH KOM(POPTHON KU3HU KAXKIOT0 WieHa
oO11ecTBa;

€CTECTBEHHO-HAYYHOH TIpaMOTHOCTH: TOHMMAHHS CYIIHOCTH METOJOB IO3HAHUS,
UCTIONBb3yEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOIydYaeMble 3HAHUS IS
aHauu3a U OOBSICHEHUS SIBJICHUH OKPYXAIOLIEro MUpAa M NMPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUSI Jie1aTh 0OOCHOBAHHBIE 3aKII0YEHHUSI HA OCHOBE HAyYHBIX (JaKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCII0JIb30BAaTh XUMUYECKUE 3HAHUS /7S pellieHus: mpobiem
B peaJIbHBIX )KM3HEHHBIX CUTYALIUSIX;

MHTEpEeca K ITO3HAHUIO U MCCIIEI0BATENIbCKOM AESITEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K HENpEephIBHOMY OOpa30BAHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM 1O XHMMHMHM B COOTBETCTBUM C IKHU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyAa B Ppa3IUuHBIX cdepax MpodeccHoHaTbHON
NEeSTENbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3ynbTaThl OCBOECHHSA Yy4eOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUIT (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKIUCIHILTHHAPHBIE
(MexnpenMeTHbIe) O0IIeHaYUYHbIE TOHATHS, OTPaXKAOIIKE [EJIOCTHOCTh HAYYHOU KapTHHBI MUPa
)41 CHCI_[I/I(bI/IKy MCTOIOB IMO3HAHUS, UCTTOJIB3YCMbIX B CCTCCTBCHHBIX HayKax (MaTeme, BCIICCTBO,
9HEprus, SBJCHUE, MPOIECC, CHCTEMA, HAYYHBIH (DaKkT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, NCCIICAOBaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U IPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTENbHBIE, KOMMYHUKATUBHBIE,
peryasTHBHBIE), oOOecnednBaroniye (GOPMHPOBaHHE (QYHKIIMOHAILHOW TPAMOTHOCTH U
COLMAIbHON KOMIIETEHIINH 00yUaroluXcs;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS ~ KCIOJB30BaTh ~ OCBOCHHBIC  MEXIMCIHMILTMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEPCAIbHBIC YUYeOHbBIC JCHCTBUS B TIO3HABATCIBHON H
COLIMAJIBHOM MTPAKTHKE.
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MeranpeameTHble pe3yiabTaThl OTPA)KalOT OBJIAJCHUE YHUBEPCAJIBHBIMH yYEOHBIMU
[103HaBATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JI€HCTBUSMHU.

OBJajieHHe YHHBEPCAJIbHBIMHI Y4eOHBIMHU MO3HABATEIbHBIMH JIHiCTBUSIMU:

1) 6a30Bble JIOTHYecKHE AeHCTBUA:

CaMOCTOSITENTFHO (DOPMYJTUPOBATh M aKTyaJHU3UPOBATh IMPOOJIEMYy, BCECTOPOHHE €
paccMaTpHBaTh;

OIpENENATh eI JeATEIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTH PE€3YJbTAThI IEATEIBHOCTH C ITOCTABIECHHBIMH LIETISIMU;

UCIIOJIb30BaTh NPH OCBOEHUU 3HAHMM MPUEMBI JIOTMUECKOIO MBIIUICHUS — BBIIEIAThH
XapaKTepHblE NPU3HAKM MOHATHUM M YCTaHABIMBATh WX B3aWMOCBSA3b, HCIOJb30BaTh
COOTBETCTBYIOUINE MOHATHUS IJIsI OOBSICHEHUS OTACTBHBIX (DAKTOB M SBJICHUIA;

BBIOMpATh OCHOBAHUS U KPUTEPUU IJIs KJIACCH(PUKAIIUU BEIIECTB U XUMHUECKUX PEaKIUit;

yCTaHABIMBATh NPUUMHHO-CIIEICTBEHHBIE CBA3H MEKY N3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXICHMsSI (MHAYKTUBHBIE, IEAYKTUBHbBIE, [0 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMyIHpOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHATH B IIPOLECCE MO3HAHMSI, UCIOIb3YEMbIE B XUMUH CHUMBOJIMUYECKHE (3HAKOBBIE)
MO/JIEJH, IPE0O0Pa30BhIBATH MOJICIIbHBIE MPEJICTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XUMHueckas (Qopmylia, ypaBHEHHME XHMHUYECKOM peakuuu — TMpU peHIeHUH Yy4eOHbIX
[I03HABATEJIbHbIX U NPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJENIbHbBIE IPEICTaBICHUS
JUISI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIe0BaTeIbCKIE AeHCTBUA:

BJIa/IETh OCHOBAMHU METOJI0B HAYUYHOI'O IIO3HAHHUS BEILECTB M XUMUYECKUX PEAKIIUIA;

¢bopmynupoBaTh LEAM M 33Ja4d  HMCCIEAOBaHUS, WCIOIb30BaTh IIOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11t POPMHUPOBAHUS TUIIOTE3bI IO TPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CYXKJICHHIA;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITEIIbHOTO IUJIAHUPOBAHUST M IPOBEICHUS YUYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IPOLECCa, CaMOCTOSITEIbHO
MIPOTHO3MPOBATh €ro pe3yibTaT, (HOopMyIupoBaTh OOOOIIEHHS M BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUS, COCTABISATH OOOCHOBAHHBIA OTUET O MPOJIENIaHHOM
pabore;

npuoOpeTaTh OIBIT YYEHHYECKOH MCCIEeI0BaTeIbCKOW M TMPOEKTHOW JIeATeNbHOCTH,
MPOSIBIISATE CHIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITENIFHOMY MOHCKY METOJOB pEIICHHUS
MPaKTUYECKUX 3a/a4, IPUMEHEHUIO Pa3INYHbIX METOA0B [TO3HAHUSI.

3) padorta ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHHMKAX HHMopManuu (HaAYy4HO-TIOMYJSIpHAs
auTepaTypa XMMHUYECKOTO COJEp’KaHus, CIpaBOuYHble 1ocolusi, pecypcsl HMHTepHera),
aHaATM3UpPOBaTh MH(OPMAIMIO pA3IUYHBIX BHUIOB M (OPM TMpENCTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUYNBOCTb;

(hopMynupoBaTh 3ampockl U NPUMEHSATH pa3jMyHble METOAbl NpPU IOHCKE U 0TOOope
nH(popMaLuu, He0OOXOAUMOM ISl BBITTOIHEHHS YUeOHBIX 3a7a4 ONpeAeNéHHOr O TUIIA;

npuoOpeTaTh OMBIT MUCHOIB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;
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CaMOCTOATEIILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeacTaBiIeHUsT WHPOpMAIUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIUILIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIH S3bIK B KauecTBE CpeACTBAa HpU pPabOTe € XUMHUYECKOH
nHpopMalueil: NpUMEHSATh MEXIpeaAMeTHbIe ((pu3nueckue M MaTeMaTHYecKHue) 3HaKu U
CHMBOJIBI, (hOpMYITbI, a00pEBUATYPBI, HOMEHKJIATYPY;

UCII0JIb30BaTh U Peo0pa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISAHOCTH.

OsJaieHne YHUBEPCAJIBHBIMH KOMMYHUKATHBHBIMY /I CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY O0CYX/IaeMOi TeMbI B XOJ€ JUaiora W/Uil TUCKYCCHH,
BBICKa3bIBaTh MJIeM, (OPMYJIUPOBaTb CBOM MPEJIOKEHHS OTHOCUTEIbHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIATh C TpPE3EHTAalMEH pe3yIbTaTOB MO3HABATENLHOW NESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPH  BBINOJHEHUH XMMHUYECKOTO
OKCIEPUMEHTa, TPAKTHYECKOW paboOThl 1O WCCIEAOBAHHWIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro mpoekTa M (OpPMYJIMpPOBATH BHIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
HCCIIeIOBAaHUM MyTEM COrJIacOBaHMs MO3UIMHA B X0/1€ 00CYX/IEHUS U 0OMEHAa MHEHHSIMU.

OsJaieHne YHUBEPCAJIBHBIMH PeryJssTHBHBIMH J1efiCTBUSIMU:

CaMOCTOSITENIFHO TIAHMPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIBHYIO NESATEIHHOCTD,
onpenenss e€ LeIM W 3aJayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
MpeUIaraeMblii aJITOPUTM JICHCTBUN TIPU BBHITIOTHEHWN YYE€OHBIX M HCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Haubosnee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YYETOM MOJYyYSHHsI HOBBIX 3HAHUHU O
BEIIECTBAX M XUMHUYECKHX PEaKLUsiX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JESITEIbHOCTH Ha OCHOBE CaMoOaHalu3a |
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KUJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XMMUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh IPEJCTABICHUH O XHUMHYECKOM COCTaBIJIAIOLIEH €CTeCTBEHHO-
HayyHOW KapTHHBI MHpa, POJIM XUMHUHU B IO3HAHUU SBJICHUN NPHUPOAbI, B (OPMUPOBAHUU
MBIIUIEHUS] U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW IS
pelIeHus] MPAaKTUYeCKUX 3aJad M SKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOU CPEXE;

BIIQJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpPAas BKIKOYACT: OCHOBOIIOIATrAIOLINE
MOHATHUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JICKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BaJIeHTHOCTb,
3JEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas H
COKpamiéHHas), MOJb, MOJSIpHas Macca, MOJSIpDHBIE 00BEM, YIJIEpOOHBIH  CKenerT,
(GyHKUMOHANbHAs TPYNNa, pajuKal, W30MepHusi, U30Mepbl, TOMOJIOIMYECKHH psia, TOMOJIOTH,
YIJIE€BOLOPOABI, KACIOPOJ U a30TCOACPIKAIINE COCAUHEHMs, MOHOMED, MOJIIMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemecTB A. M. byrnepoBa, 3akOH COXpaHEHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUsA, JIEKAIIUE B OCHOBE ITOHWMAHMS
MPUYUHHOCTA M CUCTEMHOCTH XUMHYECKUX SIBICHUH, (DaKTOIOrMYECKHE CBEICHHS O CBOMCTBAX,
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COCTaBe, IOJIYYEHNUHU U 0€30I1aCHOM UCIIOIb30BAaHUH BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U IPAKTHYECKOH 1eATENbHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTE€pHbIE MPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPU OMUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKUX COEAUHEHUIM;

c(OPMHUPOBAHHOCTh YMEHUH HCIOIb30BAaTh XMMUYECKYIO CHUMBOJIMKY ISl COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) GOpMYIST OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKLUi, N3rOTaBIMBAaTh MOJIEIN MOJIEKYJ OPTaHUYECKHX BEILECTB
JUI WJUTIOCTPALMM UX XUMHUYECKOI0 U IPOCTPAHCTBEHHOI'O CTPOCHNUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTAHABIMBATh MPUHA/UIEKHOCTh U3YUYEHHBIX OPTraHUYECKUX
BEIIECTB IO WX COCTaBy M CTPOCHHMIO K OINpPEAeNEHHOMY KIAcCy/TpyIIe COEAMHEHUI
(yrneBonopoasl, KHCIOpOX U  a30TCOJEpXalllhe COEAUHEHHs, BBICOKOMOJIEKYISpHbIE
COCJIMHEHM), laBaTh WM Ha3BaHUs MO cuctemarudeckoir HomeHkiarype (IUPAC), a Taxxke
MIPUBOJUTh TPUBUAIbHBIC HA3BAHUS OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, IPOIMIIEH,
alleTWIEH, STHJIEHIJMKONIb, IVIMLEpUH, (eHon, (GopMaibAeruj, ameTanblIerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KUCIOTa, CTE€apUHOBAs KUCJIOTA, TJII0K03a, PPyKTO3a,
KpaxmaJi, 1eJUTF0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OINpPENENsATh BHJbI XUMHUYECKOW CBA3M B OPraHUYECKUX
COEMHEHUSIX (OJMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHSATh MOJOXKEHHUS TEOPHUH CTPOCHUS OPTaHUYECKHUX
BemecTB A. M. byriepoBa 11t 00bsICHEHUS] 3aBUCHMOCTH CBOWCTB BELIECTB OT UX COCTaBa U
CTPOEHHMS; 3aKOH COXPAHEHHs MAacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTb COCTaB, CTpPOEHHE, (U3HUECKUE U
XMMHMYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEUIECTB
(meTan, »TaH, JITWIEH, MNPOMWICH, aleTwieH, Oyraauen-1,3, metwnOyraauen-1,3, OeHsou,
METaHOJI, 3TaHOJI, STUJICHTJIMKOIb, TIMIEPUH, (EHOJI, aleTaabAeril, MypaBbHHAs U yKCYCHas
KHUCJIOTBI, TJIIOKO3a, KpaxMals, LeJUI0JI03a, AMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HUMHU ypPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX peakUui C
WCIIOJBb30BaHUEM CTPYKTYPHBIX (hOpPMYIT;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOAHOTO ChIPbS
(HedTb, TPUPOOHBIA Ta3, yrojib), CIOCOOBI WX MEepepadOTKU U MPAKTUUYECKOE NPUMEHEHHE
MIPOYKTOB NEPepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEaKUUU IO H3BECTHHIM
Macce, 00bEMY, KOIMYECTBY OJHOT'O U3 UCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKLIUN);

c(OpMHUPOBAHHOCTh YMEHUH BIIaIeTh CUCTEMON 3HAHUM 00 OCHOBHBIX METOJaX HAay4yHOIr'O
MO3HAHMS, MCMONb3YEMbIX B XHMUU I[P HM3YYEHUU BEUIECTB M XHUMUYECKUX SIBJICHUN
(HabmogeHne, W3MEpEHHe, JKCIEPUMEHT, MOACIHUPOBAHKE), HCIOIb30BATh CHCTEMHBIE
XMMHWYECKNE 3HAHUS I IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX
C BEIIECTBAaMU M UX IPUMEHEHUEM;

chOPMUPOBAHHOCTh YMEHUU COOJIO/IATh MpaBUjIa MOIb30BAHUS XUMHUYECKON MOCYI0H U
71a00paTOpHBIM 000pPYIOBaHHUEM, a TAK)KE IPaBUiIa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBITTOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OMBITOB;
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c(OPMUPOBAHHOCTh YMEHHI IJITAHUPOBAaTh M BBINOJIHATH XUMHUYECKUN SKCIEPUMEHT
(npeBpallleHHsl OpraHUYECKUX BELIECTB IIPH HAarpeBaHUH, MOJIyYEHUE STUIIEHA U U3YyYEHHE €ro
CBOWMCTB, KayeCTBCHHBIC pEAKIUU OPTaHUYECKUX BEIECTB, JeHATypauus OelKOB MpH
HarpeBaHuH, [IBETHbIE PEaKIMU OEIKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKU OE€30MaCHOCTU
pyu OOpalleHHH C BEIIECTBAMU M JIAOOPATOPHBIM 00OpYIOBAaHHUEM, MPEICTABIATH PE3YyIbTAThI
XUMHYECKOT0 SKCIepUMEHTa B ¢GopMe 3amicH YpaBHEHHUN COOTBETCTBYIOIIMX pEaKIHUi U
(hopMynUpOBATH BHIBO/IBI HA OCHOBE ATHX PE3YJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH AHAIM3UPOBATh XMMHUYECKYIO0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpelICTBA MaccoBOil nH(popmaiu, UHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh yMEHHUH COOMIOJATh TIpaBUiIa HSKOJOTMYECKH IeJIeco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOH [IEATEIHHOCTH B LEISIX COXPAHEHUS CBOErO 370POBbS M
OKpY’Karolel MpUPOTHONW Cpellbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA JKHUBBIE OPraHU3MBbI
OIpeNeNnEHHbIX OpPraHMYeCKUX BeIIecTB, MoHuMass cMmbica nokasarens [IIK, moschHats Ha
IpUMepax CcrocoObl YMEHBIIEHHs] U PEJOTBPAIIECHHS] UX BPEAHOIO BO3JEHCTBUSA Ha OpraHU3M
YeNoBeKa;

JUIs O0y4aroUMXcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 370pOBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

JUIS CIeNbIX U CHA0OBUIANIMX OOYYaroOUIMXCsA: YMEHHE HCIONIb30BaTh pelbedHO-
TOUYEYHYIO cucTeMy o0o3HadueHuit JI. bpaiins ans 3anucu XxuMudeckux GopMyil.

11 KUIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHudeckas XHUMHUSD)
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKOW COCTaBJISIONMIEH €CTECTBEHHO-
HAy4YHOH KapTUHBI MHpA, POJIM XUMHH B TO3HAHUM SIBICHUH MPHPOIBI, B (OPMUPOBAHUHU
MBIIUICHUS] U KYJAbTYPHl JIMYHOCTH, €€ (YHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pPEIICHUA TPAKTUYCCKUX 3aJad MW OKOJIOrM4YC€CKH 00OCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3/10pPOBBIO U IPUPOJHOU CpENIE;

BJIQJICHUE CHUCTEMOM XHMHUYECKUX 3HAaHHUW, KOTOpas BKIIOYAECT: OCHOBOIIOJIArarollue
MOHATHS (XMMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBI O00BEM, BAEGHTHOCTh, OSJEKTPOOTPUIIATEIILHOCTD, CTENEHBb
OKHCIIEHUS, XHMHUYECKas CBs3b (KOBaJIEHTHAs, WOHHAas, MeETAUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKass  pEIETKA, TUIBI XUMUYECKMX  PEakUuid, pPacTBOp, DJIEKTPOJIHTHI,
HCOJICKTPOJIMTBI, J3JICKTPOJIUTHUYCCKAA AUCCOoLUaluA, OKHUCIHUTCIb, BOCCTAHOBUTCIIb, CKOPOCTbH
XUMHYECKON  peakluu, XMMHYECKOe paBHOBECHE); TEOpPUU M  3aKOHBI  (Teopus
AJIEKTPOIUTUYECKON nuccounanuu, nepuoandeckuii 3akon JI. WM. MengeneeBa, 3akoH
COXpaHCHUA MACChl BCUICCTB, 3dKOH COXPAHCHUSA W MPCBPAUICHUA SHCPIUHU NPU XUMHUUYCCKUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUA,
JeXKalmue B OCHOBC ITOHHMMAaHUA TMPUYUHHOCTH MW CHUCTEMHOCTH XHWMHYCCKHUX 5[BJ'I€HPII>1,
(hakToNIOrMueCcKre CBEJCHUS O CBOMCTBAX, COCTaBE, MOMYyYECHUU U OE30MacHOM HCIOIb30BaHUHU
BaXHEHIIINX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH 1eATeTbHOCTH YeI0BEKa;
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Cc(OPMHUPOBAHHOCTh YMEHHMH BBISIBJIATh XapaKTE€PHbIE IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, MCIOJIb30BaThb COOTBETCTBYIOLME IOHATHS IPHU ONHUCAHUU HEOPraHMYECKHUX
BEILIECTB U UX MPEBPAILECHUI;

c(OpMHUPOBAHHOCTh YMEHUU HCIONB30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHMUS
(dbopMyn BeIIECTB M ypaBHEHHUH XUMHUYECKHX PEaKIUH, CHUCTEMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHBIC Ha3BaHUS OTICIbHBIX HEOPTaHMUYCCKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIHBIM ra3, aMMuak, raméHas W3BeCTb, Herali€Has H3BeCTb, NUThEBas COAa, MUPUT U
JpyTHe);

c(OPMHUPOBAHHOCTh YMEHUH ONpeAesATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B CO€AMHEHUX PA3JIMYHOrO COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAs,
METaJIJINYECKasi, BOJOPO/HAsA) B COCAUHEHMSIX, TUI KPUCTAIINYECKON PEIIETKH KOHKPETHOTO
BEIleCTBAa (aTOMHas, MOJIEKYJIIpHAs, MOHHAs, METAJJIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBopax HEOPraHUYECKUX COeIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABJIMBATH MPUHAIICKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONpEAEIEHHOMY KIIacCy/TpyIie COeAMHEHNH (IIPOCThIe BELIECTBA — METAUIbI U
HEMeTaJlJIbl, OKCH/JIbl, OCHOBAHUS, KUCIOThI, aM(OTepHbIE THAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT Tepuomudeckoro 3akona JI. U.
MeHnzeneeBa UM JI€MOHCTPUPOBaTb €0  CUCTEMATHU3UPYIOILYIO, OOBACHUTEIbHYIO U
MIPOrHOCTHUYECKYIO (DYHKIINU;

cOPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh dSJCKTPOHHOE CTPOCHHE AaTOMOB
XMUMUYECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauueckoil cucTeMbl XUMHUYECKUX 3i1eMeHTOB J]. 1.
MeHeneeBa, HCHONB3Ysl TMOHATHUS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY, «IHEPreTHYCCKUC
YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XHMHUYECKHX OJJIEMEHTOB M HUX
coeIMHEeHMH 1o nepuoaaM U rpynnam Ilepruoguueckoi cucteMsl XUMHUYECKHX 31eMeHToB J]. U.
Menneneena;

c(OPMHUPOBAHHOCTh, YMEHHMH XapaKTepU30BaTh (OMUCHIBATh) OOIIHME XHUMHYECKHE
CBOMCTBa HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEP)KIaTh CYIECTBOBAHUE
FEHETUYECKOM CBS3M MEXJy HEOPraHWYeCKMMHU BEIIeCTBAaMU C TIOMOILBIO YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIL;

c(OPMHUPOBAHHOCTh YMEHMsI KIacCHU(UUUPOBATh XMMUYECKHE PEAKIUH IO Pa3INYHbIM
MpU3HaKaM (YHUCIy W COCTaBy pearupyrolliX BELIECTB, TEIJIOBOMY 3(ddexTy peakuuu,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIUH, YIaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABIATh YPAaBHEHUS PEAKLUN pa3IUYHBIX THIIOB, OJHBIE
U COKpall€HHbIE YPaBHEHMsS peaklUi MOHHOIO OOMEHA, YUUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuy UAYT 10 KOHLA;

c(OPMHUPOBAHHOCTh YMEHHH IPOBOJIUTH PEAKLMH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACHO3HABaTh OMNBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOr0 OanaHca 3TUX PEaKIInii;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peaKkluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMELIEHUS XUMHUYECKOrO0 PABHOBECHsI B 3aBHCHMOCTH OT
BHeIHero Bo3aeicTBus (mpuniun Jle [llatense);
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C()OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUYECKHE IPOLECCHI, JeXkallue B
OCHOBE MPOMBIIIIEHHOIO TOJTYYEeHUsI CEPHON KUCIIOTHI, aMMHAKa, a Takke chOpMUPOBAHHOCTD
npeacTaBieHuid 00 OOIMMX HAayYHBIX NMPUHIMIAX U HKOJOTMUECKUX IMPOoOJIeMax XUMHYECKOro
MIPOM3BOJICTBA,

c(OPMHPOBAHHOCTh YMEHHH MPOBOMUTH BBIYHMCICHUS C HCIOIb30BAHUEM TTOHSITHA
«MaccoBasi ol BELECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUIH Ta30B NpPU XUMHUYECKHUX
peaKmmsax, Macchl BEHIeCTBA MM 00BhEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOT'O M3 YYAaCTBYIOIIUX B PEAKIMH BEUIECTB, TEIUIOBOr0 3(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHs MacChl BELLIECTB, IPEBPAILECHUS U COXPAHEHUSI SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJTH30BAHUS XUMHUYECKOW MOCYI0N U
1a00paTopHBIM 000pPYIOBAaHKUEM, a TAK)KE IPaBUiIa OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMH 110 BBIITIOJHEHUIO Ja00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH M BBHITIONHATH XUMHUYECKUN SKCIECPUMEHT
(pa3noxeHue TepoKcHIa BOJOpPOAA B MPHCYTCTBUM KaTalu3aToOpa, OIpPENEIEHUE Cpeibl
pPAacTBOPOB BEIIECTB C MOMOIBIO YHUBEPCATBHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOH pEeaKIiu, PeakMi WOHHOTO OOMEHa, Ka4eCTBEHHBIC pPEakKIMu Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, pEIIeHHE HKCIEPUMEHTATbHBIX
3ajay no TtemaMm «Metamib» U «HemeTtauibl») B COOTBETCTBMM C IpaBHJIAMHM TEXHUKHU
0e3011acHOCTH MPH OOpAILEHUH C BEIIECTBAMU U JJa0OpaTOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yiabTaThl XUMHYECKOT0 3KCIepUMEHTa B ()OpME 3almUCH ypPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpPOBaTh BHIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3WPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CPEICTBa MacCOBOW KOMMYHMKauuu, VIHTepHET u
APYTHX);

cOPMHPOBAaHHOCTh YMEHHH COONIONATh TMpaBHJa HKOJOTHYECKH MEIeco00pa3HOro
MOBEJICHU B OBITY M TPYJOBOH [IEATEIBHOCTH B LEISIX COXPAHEHHUS CBOErO 370POBbS M
OKpY>Karollel MpUpPOJHON Cpeibl, 0CO3HABAaTh OMACHOCTh BO3JEHCTBUSA Ha KHUBBIE OpraHU3MbI
OIpeNeNIEHHBIX BEIIECTB, MOHUMAasi cMbIcH mokazarens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBIIICHUS U MPEIOTBPALCHUS UX BPEIHOTO BO3CHCTBUS Ha OPraHU3M UEIIOBEKa;

JUIl OOyYaroUIMXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbS: YMEHHME NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIL  CIENBIX W CIAa0OBUIAIIMX OOYYAIOIIUXCSA: YMEHHE UCIONb30BaTh peIbedHO-
TOYEUHYI0 cucTeMy obo3HaueHuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO 19
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposrbie)
Ne n/m Koutpoasnbie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/bHbIE
padoTbI padoTsbI pecypesI
Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHMYeCKOH XUMHH
[Ipenmer opranunueckoil xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COEIUHEHUH A. 3
M. bytiepoBa
Hroro mo paznery 3
Pa3pnen 2. Yraesoaopoabt
2.1 [IpenenbHbIE YraeBOAOPOIBI — aJTKaHbI 2
99 HenpenenbHble yrieBog0pObl: aTKEHBL, 5 1
aJIKaJIMEHbI, AJIKHUHBI
2.3 ApomaThdeckue yrieBoaopoabl 2
54 [IpuponHble HCTOUHUKH YTIEBOJOPOAOB U 3 1
UX nepepadoTka
HWroro no pazneny 13
Pa3nen 3. Kuciaopoacoaep:xammue oprannyeckue coelMHeHUs
3.1 Crnuptel. ®enon 3
3.9 Anpbneruapl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHbie 2pupbI
3.3 VraeBoasl 3 2

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
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Wroro no pazneny 13

Pa3znen 4. A3oTcoaeprkamue OpraHnyecKkue coenHeHust

4.1 AMUHBL. AMUHOKUCIOTHL. belku 3

Hroro no pazneny 3

Pasnen 5. BoicokomoJieKysipHble COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pa3nemny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMMUCHIO 21
MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 16.09.26 11:05 (MSK) CepTudukat 7630035097C3E6338CC55E22854D8EFA

YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP




11 KIIACC

KoJsmnyecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aejioB U TeM (uudposrbie)
Ne n/m Konrposbubie | IlpakTHueckue
NMPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pa3znes 1. TeopeTuyeckue OCHOBbI XUMHMH
Crpoenne aromoB. [lepnonnuecknii 3akoH
1.1 u Ilepuonnueckas cucremMa XUMHYECKUX 3
anemenToB 1. 1. MenneneeBa
19 Crtpoenue BemectBa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHUYECKHE PEeaKITUU 6 1 1
Hroro no pazueny 13
Pasznen 2. Heoprannueckasi Xumus
2.1 Mertamnbl 6
2.2 Hewmeramnbt 9 1
53 CBs13b HEOPTAHUYECKUX U OPraHUYECKHUX 5
' BEIICCTB
Hroro no pazgeny 17
Pa3nen 3. Xumus v :KM3Hb
3.1 XUMUS 1 KU3Hb 4
Hroro no pazgeny 4
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
JIOKYMEHT MOAMMUCAH 3/IEKTPOHHOW MOAMMUCHIO 22
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ITOYPOYHOE INIJIAHUPOBAHHUE

10 KITIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne ara H@poBbIe
n/n Tema ypoxa Beero Kontpoabuerie | Ipakriyeckue falsyqenml (1)[6[()1:112)’.0BaTeJIbHLIe
padoTbI padoThI peCypenI
1 IIpeamer opraHu4ecKol XUMHUH, €€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE
Teopust cTpoeHUs1 OPraHUUYECKUX
2 coenuuennii A. M. byrnepoga, e€ 1
OCHOBHBIE I10JIOXKEHUS
[Ipencrasienue o Ki1accupuKaIH
3 oprannyeckux Bemects. Homenknarypa 1
(cucremaruyueckas) ¥ TPUBHAIBHBIC
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH P
5 Meran 1 3TaH — NpOCTEUILIE 1
MIPEJICTAaBUTENIN AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTuieH U NPONUIIEH — MpocTeine 1
MIPEJICTAaBUTEIIN AJIKEHOB
8 [Ipaktuueckas pabota Ne 1. «[Tonydyenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBONCTBY
Ankaguensl. byranuen-1,3 u
9 Metunoyraauen-1,3. [Tonmyuenne 1
CUHTETUYECKOr0 KaydyKa U PE3UHBI
JIOKYMEHT MOAMMUCAH 3/IEKTPOHHOW MOAMMUCHIO 23
MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 16.09.26 11:05 (MSK) Ceptudukat 7630035097C3E6338CC55E22854D8EFA

YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP




AJIKUHEBI: COCTaB M 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUHN psifl. AIICTHICH — 1
MIPOCTEUIINI ITPEACTABUTEIND AJIKMHOB

11 Brruncnenus no ypaBHEHUIO XUMHAYECKON 1
peakuuu

12 ApeHsbl: 6eH301 U TOIY0J. TOKCHYHOCTD 1
apeHOB

13 I'enernyeckas cBsI3b yII€BOLOPOIOB, 1
MpUHAISKAIINX K Pa3IMYHBIM KJlaccam
[IpuponHbie HCTOUHUKH YTIEBOAOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMYTHbIE HEPTSIHbIE 1
rasbl, He)Th ¥ MMPOAYKTHI €€ nepepaboTku
[IpuponHble HCTOUHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHbIE 1
ras3pl, He()Th U MPOJYKTHI €€ nepepadoTKu

16 KonTtponbnas pabota mo pazaeny 1 1
«YTII€eBOIOPOABD

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 1
METaHOJ U 3TaHoJ. BonopoaHas cBs3b

18 MHoOroaroMHble CIUPTHI: STUIEHIIIUKOIb U 1
TIIALEPUH

19 deHo: cTpoeHre MONIEKYIbI, (PU3ndecKue 1
1 XMMHUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anbnerunpl: popMalbaerua u 1
aneranbaerul. AIeToH

21 OAHOOCHOBHBIE ITpe/iebHbIE KapOOHOBBIE 1

KHCJIOTBI: MypaBbUHAA U YKCYCHasA

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
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22

[Ipaktuyeckas pabora Ne 2. «CoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD»

23

CrteapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK
MPEACTABUTENH BBICIIUX KapOOHOBBIX 1
KHUCIIOT

24

MpbL1a Kak COJIH BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NEUCTBUE

25

CrnoxHbie 2GuUpbI Kak MPOU3BOIHBIC
KapOOHOBBIX KUCOT. [ MAPONIH3 CIOKHBIX 1

3¢upoB

26

JKupsr: ruaponus, mpuMeHeHune,
Ouonoruueckast poiib )KUpPOB

27

VYTaeBobl: COCTaB, KiIacCu(UKAIIHSL.
Baxuelimue npeacTaBuTeNu: riIr0Ko3a, 1
¢bpykTo3a, caxaposa

28

Kpaxman u nemnrono3a Kak npupoaHbIe
MIOJIUMEPBI

29

KonTtponbHas pabora 1o pazaeny
«Kucnoponcoaepxaiiue opraHuuecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6mrast XxapaKTepUCTHKA a30TCOIEPKAIINX
OpraHMYeCKUX COCIMHEHUH / 1 1
Bcepoccuiickas npoBepouyHas pabota

31

AMWHEBI: METHJIAMUH U aHWJINH 1

32

AMUHOKHCIIOTBI KaKk aM(OTEpHbIE
OpraHMYecKue COeIUHEHUs, NX 1

ouosiornueckoe 3HaueHue. [lentuael.

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
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benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIMHEHMSI

33 OCHOBHBIE TTOHATHS XUMHH 1

BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN

OCHOBHBIE METO/bI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHECHUIA. 1

HHaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

34 3 2
ITIPOITPAMME
JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO 26
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11 KIIACC

KouunvecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudgposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bceero H3y4eHusi | oOpa3oBaTe/bHbIC

padoThI padoTsI pecypesI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparusi aTOMOB

Ilepnonnueckuii 3akoH u Ilepuonnyeckas
cUCTeMa XMMHUEeCKUX 3yemeHToB 1. 1.
MenpeneeBa, X CBA3b C COBPEMEHHOI
TEOPUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHMHUYECKHX DJIEMCHTOB U UX COSIMHEHHIH I10
rpymnmnam u nepuojam. 3HaueHue
MEPUOJUYECKOT O 3AKOHA U CUCTEMBI
XuUMHYecKuX 3neMeHToB [.J1. MeHaeneeBa B
pPa3BUTHHU HAYKU

CrtpoeHnue BemniecTBa. XMMHYECKas CBA3b, €€
4 BH/JIbI; MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOH CBsA3U. BogoponHas cBs3b

BaneHnTHOCTB. DEKTPOOTPULIATEIBHOCTD.
Crenens okucnenus. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

IlonsTue o AUCIICPCHBIX CUCTEMAX.
6 HcTtuHHEBIE U KOJIJIOUAHEIE PpacTBOPHI. 1

MaccoBas J0JIs1 BEIICCTBA B PaCTBOPEC

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO 27
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Knaccudukarus u HoOMEeHKIaTypa
HEOpPraHWYEeCKUX coeNnuHeHni. [ eneTnueckas
CBA3b HeOpFaHI/I'-ICCKI/IX BCUICCTB, paBJ'II/I‘IHLIX
KJ1aCCOB

Knaccugukanus XuMHUECKIX peakuuii B
HEOPraHUYECKOW U OpPraHM4eCKON XUMUU.
3aKOH COXpaHEHUsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHUs U IIPEBPALLCHNS SHEPTUU IIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTHUMbIe PEaKIHH.
XUMHUYECKOE PaBHOBECHE

10

[Ipaktrueckas padora Ne 1. «Brnusaue
pa3ianyuHbIX (PAaKTOPOB HA CKOPOCTh
XMMHUYECKOHN peakum»

11

DnekTponutuyeckas auccoruanus. [lonstue
0 BoJIopoiHOM Toka3atene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OPTaHUYECKUX U HEOPTAaHMYECKUX BEIECTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lousiTue 06 sneKTpoIm3e
pacIiaBoB M pacTBOPOB COJEH

13

KontpomnbHas padora 1o pasaeny
<<TeopeTquCKHe OCHOBBI XUMHUN»

14

Mertaiubl, ux nonoxenue B [lepuoanueckon
CHUCTEME XUMHUUYECKHUX 3jeMeHToB [[. U.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe Gu3ndecKre CBONCTBA
METaJIJIOB

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE

YYPEXXAEHUE "TMMHA3MS N2 5 I®EOAOCUN PECMYBJIMKU KPbIM",
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15

CmuiaBbl METaIOB. DJIEKTPOXUMHUYECKUH Psiji
HaNpsH>KEHU METAJIOB

16

XHUMHUYEeCKHEe CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPHUH, KT, KaIbI[Ui, MarHUi,
ATIOMHUHHN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOMCTBA XPOMA, MEAN U UX
COCJIMHEHUN

18

XUMHUYECKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«Mertamib»"

20

Hewmeraminl, X 1OJI0KEHUE B
[Teproauueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. MenjeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyYeCKre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HEeMETaIOB (Ha puMepe
KHCIJIOpO/Ia, Cepbl, pocdopa u yriaeposa)

22

XUMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COE€IUHEHUN

23

XUMHYeCcKHe CBOMCTBA a30Ta, hocopa 1 ux
COCIMHEHUI

24

XHUMHUYECKUE CBOWCTBA yIiepoJa, KpEMHUS U
HUX COeIUHEHUN

25

[IpuMeHeHne BaXXHEHIIMX HEMETAJUIOB U UX
COEIUHEHUN

1

26

O000111eHE U CUCTEMATH3ALU 3HAHUN 110

1

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE
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teMe «Hewmeramnb». Berunuciaenus no
YpaBHEHUSAM XUMHUYECKUX PEeaKLUi U
TEPMOXUMHYECKHE PACUETHI

27

[IpakTnueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIbHBIX 3334 110 TEME 1 1
"Hemeramisl"»

28

Kontponbhas pabora no remam «MeTasuibi»
u «Hemeramnsl»

29

HCOpFaHI/I‘IeCKI/Ie " OPraHuvdCCKNUEC KUCIOTHI.
HeopraHqucm/Ie 1 OPraHuv4CeCKHUEC OCHOBAHUA

30

AMpoTepHbIe HEOpraHUYECKUE U
OpraHU4eCcKue COeNUHEHU. [ 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECCTB

31

Poinp xuMun B 00eCIeUEeHUH SKOJIOTHYECKOM,
JHEPreTUYECKON U MUIIEBON OE30MacHOCTH, 1
Pa3BUTUU MEIUIUHBI

32

IIpencraBnenus 00 OOLIMX HAYYHBIX
IPUHLHUIAX TPOMBIIUIEHHOIO IIOIYYEeHUs 1
BaKHEHUIINX BEIIECTB

33

YenmoBek B MHPEC BEHICCTB U MaTCpHUaIOB

34

XUMHUS U 30POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34 2 3

JIOKYMEHT MOAMNWUCAH SMEKTPOHHOM NOANUCHIO 30
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3y/JbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMOro

o0pa3oBaTe/ILHOI MPOrpaMMBbI CPETHEr0 001IIero 00pa3oBaHMs
pe3yjabTarTa

1 TeopeTnyeckre OCHOBBI OPraHMYECKON XUMUU

CchopMHpPOBaHHOCTh MPEACTABIEHUN O XMMHYECKOW COCTaBISIOIIECH
€CTECTBEHHOHAYyYHOM KapTHUHBl MHpa, pOJIU XUMHH B IIO3HAHUU
11 SBIICHUA TPUPOABI, B (HOPMHPOBAHUM MBIIUICHUS W KYJIbTYPHI
' JUYHOCTH, €€ (YHKUMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOJUMOHN JuIs
pellleHus MPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOI'O

OTHOUIEHUS K CBOEMY 3/I0pPOBbIO U IPUPOAHOM Cpejie

Brnanenne cucremoil XMMHYECKMX 3HAaHHMU, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIue TIOHSITHS (Mornekyna, BaJICHTHOCTb,
3JEKTPOOTPHULIATENIBHOCTD, CTENEHb OKUCIEHUS, XMMHYECKas CBS3b,
MOJIb, MOJIIDHAasT Macca, MOJSpPHBIA O0BEM, YIVIEPOIHBIM CKENeT,
GyHKUMOHANbHAs  IpyNna,  pagukal,  HW30MepHus,  HU30MEpbI,
TOMOJIOTHYECKUN PsAZ, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U
19 a30TCoJepKaIlie COSAMHEHUS, OMONOTHYECKH AKTHUBHBIC BEIECTBA
' (yraeBozpl, KUpbI, OCNIKK), MOHOMED, HOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOIO CTpOEHHUsI opraHumdeckux Bemects A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3bIK XUMHH, (HaKTOJIOTHYECKHE
CBEJCHHUS O CBOWCTBaX, COCTaBe, IMOJYYeHHMHM U 0Oe30MacHOM
UCIIOJIB30BAaHUM  BAKHEWIIMX HEOPraHWYECKUX U  OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/IquKOﬁ JACATCIIbHOCTH YCJIOBCKA

CchopMHpPOBaHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE MPHU3HAKH
NOHATHH,  yCTaHaBIMBAaTb  MX  B3aUMOCBA3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHUS IIPU ONUCAHUM COCTaBa, CTPOEHUS U

13

npeBpameHI/Iﬁ OpraHU4YCeCKuX COE€IMHEHUI

c(OpPMUPOBAHHOCTh YMEHUN HCIIONB30BaTh XUMUYECKYI0 CHMBOIUKY
IUISL  COCTaBJICHHST MOJICKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
14 COKpaméHHONW) (OpMyJT OpPraHMYECKUX BEIIECTB UM YpaBHEHUH
' XUMHYECKUX PeaKIInii, U3rOTaBIMBATh MOJIEIH MOJEKYI OpraHUYEeCKHX
BEIIECTB JUIsl WJUTIOCTPAIUM WX XUMHUYECKOTO W MPOCTPAHCTBEHHOT'O

CTPOCHUS

ChopMHpOBaHHOCTD ~ YMEHUH  yCTaHABIMBATh  INPHHAUICKHOCTD

15 M3yYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTAaBYy U CTPOCHUIO K
' onpenenéHHOMY Kiaccy (Tpymme) CcoeAMHEHHH (YTrJeBOJAOpPOAbI,

KHCJIOpOA M a30TCcoACpKallue COCAMHCHUS, BBICOKOMOJICKYIIAPHBIC
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COCMUHEHUsS), JaBaTh WM  Ha3BaHHWA IO  CHCTEMATHYECKOM
nomenkiarype (IUPAC)

ChopMUpOBaHHOCTh YMEHUSI ONPENEISATh BHUJIbI XMMHUYECKOH CBSI3U B
OpPraHUYECKUX COEMHEHUSAX (OAUHAPHBIE U KPATHBIE)

1.5

ChopMUpOBaHHOCT ~ YMEHHUSI INPUMEHSTH: TIOJOXKEHHUS TEOpUu
16 CTpoeHHusl opraHuueckux BemiectB A.M. ByrnepoBa mist oObsicHeHUs
' 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

YraeBogoposl. Kucnoponconep:xariue Hu azoTcoaepKanme
OpraHUYeCcKue COeIMHECHUS. BHICOKOMONEKYIISIPHBIE COSTMHEHUS

ChopMHpOBaHHOCTD YMEHHH TPUBOIUTH TPHUBHAIBHBIC HAa3BaHHS
OT/IETbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, NMPOIMWJIEH, alETUJICH,
ATWICHIJIUKOb, TJIMIEpPUH, (eHon, (opmampiaerus, ameraibaeru,
MypaBbHUHasg KHCJIOTa, YKCYCHas KHCJIOTa, OJEUHOBas KHCIIOTa,
CTeapuHOBas KHCJIOTa, TIJIIOKO3a, (PYKTO3a, Kpaxmall, LeUIioJI03a,

2.1

TJTAITAH )

CdopmMupoBaHHOCTh YMEHHMI XapaKTepHU30BaTh COCTaB, CTPOCHHE,
¢u3nyUecKne M XWMHUYECKHE CBOMCTBA THIMYHBIX MPEICTaBUTEIICH
pa3IMYHBIX KIACCOB OPraHWYEeCKUX BENIeCTB (METaH, 9TaH, JITHIIEH,
2.2 MPOIMMJICH, aleTWiIeH, Oyraauen-1,3, mermnOyraauen-1,3, OeH3o0m,
METaHOJ, ITAHOJ, ITHUJICHIINKONb, TJIMIECPUH, (CHOJ, aleTalbIer I,
MypaBbUHAsI U YKCYCHasl KHCJIOTBI, TJIFOKO3a, Kpaxmaj, I[eJUTI0JI03a,
AMUHOYKCYCHAs KHCJIOTA)

C(I)OpMI/IpOBaHHOCTB YMCEHHUA UIUTIOCTPUPOBATH I'€HCTHUYCCKYHO CBA3b
23 MCKOY THUIIMYHBIMHA npeaACTaBUTCIIAMA Pa3INYHBIX KJI1aCCOB

OpPraHUYeCKUX BEUIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX
peaxIuii ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (OpMYIT

CcdhopmupoBaHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU
2.4 YTJIEBOIOPOAHOIO ChIpbs (HEDTh, MPUPOIHBINA ra3, yroib), CIIocOObl UX
nepepaboTKU ¥ MPAKTUYECKOE IPUMEHEHHE ITPOIYKTOB I1€PEPaOOTKU

3 XUMHUA ¥ KU3HBb. Pacuérel

ChopMupOBaHHOCTH YMEHHI BIIQJCTh CHCTEMOM 3HAHUI 00 OCHOBHBIX
METOJaX HAy4YHOr'O MO3HAHUS, UCIIOIB3YyEMBIX B XUMUHU IIPU U3YUEHUU
31 BEUIECTB U XHUMHUYECKUX SBICHUH (HaOmoJaeHue, HU3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJb30BATh CHCTEMHBIE
XUMHUYECKME 3HAHUSA Uil TPUHATUS PEUIEHUH B  KOHKPETHBIX

KNU3HCHHBIX CUTYyallHuAX, CBA3AHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCT, yMEHMH COOMIOJATh MpaBHiia IOJIb30BAHUS
3. XUMUYECKON TOCY0M U JabopaTOpHBIM OOOPYIOBAaHHUEM, a TaKKe

npaBuia OOpalIeHUs C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU
10 BBINOJHEHUIO JJa0OPaTOPHBIX XUMUYECKUX OMBITOB

3.3 CdopmupoBaHHOCTh YMEHUH TUIAHUPOBATH U BBINOIHATH XUMHUECKUN
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AKCIIEPUMEHT (IIPEeBpAICHIS] OPraHUYECKUX BEIIECTB MPU HArpeBaHUH,
MOJTyYCHUE STUJICHA U M3yYCHHE €T0 CBOWCTB, KAYECTBEHHBIC PEAKITHH
OpPraHMYECKUX BEIIECTB, JEHATypalus OEIKOB TMpH HarpeBaHUH,
[[BETHbIE pEaKIMu OENKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKU
0e30macHOCTH TIpH  OOpaIlieHWH C BEIIECTBAMHU U JIaOOpaTOPHBIM
000opyIOBaHUEM; MPEACTABIIATh pe3yabTaThl XUMHUYECKOTr0
JKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHUX
peaknuii ¥ GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

ChopMupoBaHHOCTh YMEHHUI TPOBOIUTH BHIYMCICHUS 110 XUMUYECKUM
3.4 ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIISCTBA HIIU
' MPOAYKTA PEaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO

N3 UCXOAHBIX BCIICCTB UJIU ITPOAYKTOB peaKHI/II/I)

CdopMupoBaHHOCTD YMEHUH KPUTHUYCCKH aHAIM3UPOBATh
3.5 XUMUAYECKYI0 WH(OPMAIHIO, TONy4aeMyl M3 pPa3HBIX HCTOYHHKOB
(cpencTBa MaccoBoit nH(popmanyu, cetb IHTepHET u Apyrue)

ChopMupoBaHHOCT, yMEHUU COONIOAATH TPABHJIA AKOJIOTHYECKU
1[e1eco00pa3HOro MOBEACHUS B OBITY W TPYOOBOW JIEATEIBHOCTH B
LENAX COXPAaHEHHsI CBOEr0 3JI0POBbS M OKPYKAKOLIEH NPUPOIHON
36 Cpelbl, OCO3HAaBaTh OMACHOCTh BO3JCHCTBHSI HAa JXKUBBIE OPraHU3MBI
' OTpeneNEHHBIX OpPraHUYEeCKUX BEIIECTB, TTOHUMAsi CMBIC IMOKa3aTess
MK (mpemenpHO AONMYCTHMOW  KOHIIEHTpAIMHU), TOSICHATH Ha
mpuMepax CIocoO0bl YMEHBIICHUS W TMPEAOTBPALICHUS WX BPEIHOTO

BO3,I[€ﬁCTBH$I Ha OpraHnu3M 4€JI0BCKa

11 KUIIACC

Kon

IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTAThI OCBOCHUS OCHOBHOM
NnpoBepsaeMoro

o0pa3oBaTe/ILHOI MPOrpaMMBbI CPETHEr0 001IIero 00pa3oBaHUs
pe3yjabTarTa

1 Teopernueckre OCHOBbI XUMUU

Brnagenne cucreMoil XMMHYECKMX 3HAaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIME  TOHATUA  (XMMHYECKHH  DJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
HMOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJIEHUS, XMMHUYECKasl CBs3b, MOJIb, MOJISIpHAsh Macca, MOJISIpHBIN
11 00bEM, KpUCTAJUIMYECKasl peIIETKa, THUMbl XUMHUYECKMX pEaKIui
(OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE, 9K30- M DHIOTEPMUYECKHE,
peaKknuu MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs  UCCOLMALUS, OKHUCIMTEIb, BOCCTAaHOBUTEIND,
CKOPOCTh XMMHYECKOW peakiMi, XMMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl DJIEKTPOIUTHYECKON auccommanmu, llepuommueckuii
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3aKOH I[I/I MeH;[eJleeBa, 3daKOH COXPAaHCHHA MaCCBI), 3aKOHOMCPHOCTH,
CHMBOJIMYCCKHH SI3BIK XUMHH, q)aKTOJ'IOFI/I‘IeCKI/Ie CBECACHMHS O CBOfICTBaX,
COCTaBC, IIOJYYCHUU U 0E€30ITaCHOM HCIOJIB30BAHUU  BaXKHEHIIIMX
HCOPraHN4YCCKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIbHOCTU
YCJIOBCKaA

ChopMupoBaHHOCT, YMEHUN BBISBIISATH XapaKTepHbIE MPU3HAKUA U
B3aUMOCBSI3b HM3YYCHHBIX TOHATUM, MPUMEHATh COOTBETCTBYIOIINE
12 MOHATUSL TIPU ONHMCAHUM CTPOCHHS M CBOMCTB HEOPraHUYECKUX
' BEUIECTB W MX TMPEBpAIICHUN; BBISBISTH B3aHMMOCBS3b XHUMHUYECKHUX
3HAHUI c TTOHSITUSMU " MPEICTaBICHUSIMU IPYTUX

CCTCCTBCHHOHAYYHBIX TPCIMCTOB

BnageHue OCHOBHBIMH METOJAaMU HAyYHOTO TO3HAHUS BEUIECTB U
1.3 XUMUYECKUX SBJICHHH (HAOMIOJCHHWE, W3MEpPEHHE, DSKCIECPUMEHT,
MOJIETTUPOBAHUE)

CdopmMupoBaHHOCTh YMEHHI OIpPEACTATh BAJICHTHOCTb M CTEICHBb
OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB B COCAUMHEHUSAX Pa3JIMYHOIO
14 cocTaBa, BHJ  XUMHUYECKOM  CBsi3W  (KOBaJeHTHas, HMOHHad,
' MeTaJuIndecKasi, BOJIOPOJHAs) B COCIUHEHUSIX, THI KPUCTALITUICCKON
pPEIETKN KOHKPETHOTO BelllecTBa (aTOMHasi, MOJEKYJsSpHas, MOHHas,

MeTauThIecKas)

C(I)OpMPIpOBaHHOCTL yMeHI/Iﬁ OIIPECACIIATE XapPaKTEp CpCAbl B BOJAHBIX

15
pacTBOpax HEOPraHMYECKUX COEAUHEHUM

ChopMuUpOBaHHOCTH ~ YMEHHS  KJIACCH(QUIHMPOBATh  XMMHYECKHE
peaKIuy Mo pa3IMyHBIM MPU3HAKaM (YUCITY U COCTAaBY pearupyrouIix
1.6 BEIIECTB, TEIUIOBOMY OS(PQEKTy peakuuu, HU3MEHEHHMIO CTereHen
OKHCIIGHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKLIHH,  yJacTHIO
KaTaau3aropa)

CdopmMupoBaHHOCTH ~YMEHUW  COCTABJIATh  ypaBHEHUS  pEaKIUi
17 Pa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIUEHHBIE YPAaBHEHUS pEaKUUU
' MOHHOTO 0OMEHA, YYUTHIBAsl YCIOBHS, PU KOTOPBIX 3TU PEAKIIHH UAYT

JO KOHIIa

CdopmrpoBaHHOCTh YMEHUH MPOBOJUTH PEaKLUH, MMOATBEPKIAIOLINE
18 KAUeCTBEHHBI  COCTaB  pa3lIMYHbIX HEOPraHMYECKUX  BEIIECTB,
' pacro3HaBaTh OIBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPTraHUYECKUX BEIECTB

ChopMupoBaHHOCT, YMEHUN PaCKpbIBATh CYIIHOCTh OKHCIUTEIIBHO-
1.9 BOCCTAHOBUTEJIBHBIX peakuuit IOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOrO OanaHca 3TUX peaklui

C(I)OpMPIpOBaHHOCTL yMeHI/Iﬁ OOBSCHATh 3aBUCHMOCTH CKOpOCTH

1.10 .
XUMHUYECKON peakliy OT pa3IHyuHbIX (PaKTOpOB

111 ChopMupoBaHHOCT, ~ yMEHUW  OOBSCHATH  XapakTep CMEIICHUS

XUMHUYECKOI0 paBHOBECHA B 3aBHMCHMMOCTU OT BHCIIHCTO BO3I[€I\/'ICTBI/I$I
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(mpunnun Jle larense)

2 OO11as u HeopraHuyeckas XMMHUs

CdhopmMHupoBaHHOCTh YMEHHMH pacKpbIBaTh cMbIcH Ilepuommdeckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPUPOBATH ero

2.1
CUCTEMATU3HPYIOIIYIO,  OOBACHUTEIBHYHO U  NPOTHOCTUYECKYIO

byHKITIN
ChopMHpOBaHHOCTh YMEHHUI XapaKTEPU30BaTh 3JICKTPOHHOE CTPOCHUE

aTOMOB XMMHYECKMX »dJieMeHTOB 1—4 mnepuonoB Ilepmonuueckoi
cucTemMbl xumMuuyeckux sieMmeHToB J[.M. MeHneneeBa, HCHONb3ys
2.2 HNOHATUSL «S-, P-, O-2JEKTpOHHBIE OpPOUTAIN», «IHEPrETUUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMUYECKUX DHJIEMEHTOB M UX COSAMHEHUH MO MepHojaM W Tpymnnam
[Tepuoguueckoii cucteMbl XuMHuecKux 31eMeHToB (.M. Menneneesa

CdhopMHupOBaHHOCTD yMEHHH XapakTeph30BaTh (OIMMCHIBATH) OOIINE
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHbBIX KIACCOB,
2.3 NOATBEPXKJaTh  CYLIECTBOBAHME  TIE€HETUYECKOH  CBA3M  MEXIY
HEOPraHWYECKUMHU  BEIIECTBAMH € IIOMOINBKO  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI

ChopMHpOBaHHOCTh ~ YMEHMH  yCTaHaBIMBaTh  MNPUHAAIEKHOCTh
54 HEOPraHMYeCKMX BELIECTB 10 MX COCTaBY K ONPEAEIEHHOMY KJaccy
' (rpynne) coenuHeHUM (IIPOCThIE BEIIECTBA — METAUIbl U HEMETaJlIbl,

OKCHJbI, OCHOBAaHHA, KUCJIOTHI, aM(I)OTepHBIe TUAPOKCUBI, COJ'II/I)

CchopMHpOBaHHOCTh YMEHHUI MCIIOIB30BATH XUMHUYECKYIO CHMBOIHUKY
JUIs  CcOCTaBleHMsT (OpMYJ BEUIECTB M ypaBHEHUH XUMHUYECKHX
95 peakuuii, cucremarndeckyto HomeHknatypy (IUPAC) u tpuBnanbHbIe
' Ha3BaHMsI OTHEJIbHBIX HEOPraHWYEeCKUX BellecTB (yrapHblii ras,
YIJIEKUCHBI Ta3, aMMuak, rameéHas HM3BeCTb, HeEraméHas H3BECTb,

MATHEBAs COJIA, TUPUT U JIPYTHUE)

ChopMrpoBaHHOCT, YMEHHUH XapaKTepu30BaTh (OMUCHIBaTh) OOLIUE
XUMHUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
2.6 HOATBEP)KJaTh  CYLIECTBOBAHME  TI'E€HETHYECKOH  CBS3M  MEXIY
HEOPTaHWYECKUMHU  BEIIeCTBAaMH  C  IOMOIIBIO  ypaBHEHUI
COOTBETCTBYIOIUX XUMHUUECKUX PEAKIINU

ChopMHpOBaHHOCT YMEHUH MJIAHUPOBATH U BBIMNOJIHATH XUMHUYECKUI
DKCIEPUMEHT (pa3joKEHUE IEPOKCHIAa BOAOPOAA B IPUCYTCTBUHU
KaTaJIu3aTopa, OIPEIEIICHUE CPENbl PaCTBOPOB BEIIECTB C IIOMOILBIO
YHHUBEPCAJIBHOTO HWHAMKATOpA, BIMSHHUE pa3IU4YHBIX (HaKTOPOB HA
2.7 CKOpOCTh ~XHMHYECKOM peakiHuH, peakUud HOHHOro oOMeHa,
KayeCTBEHHbIE PEAKIINU Ha CyJb(aT-, KapOOHAT- U XJIOpUI-aHUOHBI, Ha
KAaTHOH aMMOHHs, PEUICHUE HKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMam
«Metamnel» 1 «HemeTamibl») B COOTBETCTBUM C NMPaBUIIAMHU TEXHUKH

Oe3omacHOCTH MpU OOpalleHUH C BellecTBaMU U Jab0opaTOpHBIM
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000pyIOBaHUEM; MpEeACTaBIATh pe3ynbTaThl XUMHUYECKOT O
JKCIIepUMEHTa B (opMme 3amucu YpaBHEHHH COOTBETCTBYIOIIHX
peakuuii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB

CdhopMHupOBaHHOCTh YMEHHUH COONMIOJATh MpaBHJA TIOJH30BAHUS
28 XMUMUYECKOH MOCyl0il M 11abopaTopHBIM OOOPYIOBAHUEM, a TaKKeE
' npaBuia OOpAIIEHNs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLUSMU

110 BBIITOJITHCHHIO na60paToprlx XUMHNYCCKHUX OIIBITOB

CdopmupoBaHHOCTH YMEHHI XapakTepUu30BaATh XUMHYECKHE
MIPOIIECCHI, JICKAINEe B OCHOBE MPOMBIIIJICHHOIO TOTYYCHHS] CEpHOM
2.9 KHCIIOTBI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEJICTaBICHUA 00
Oo0MMX HAyYHBIX MPHHIMIIAX W  JIKOJOTHYECKHX  IpolieMax
XUMHYECKOT 0 TIPOU3BOACTBA

3 XUMHUA ¥ KU3HB. PacuéTel

ChopMHUpOBaHHOCTL TPEACTABICHUN O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHbl MHpA, POJIM XUMUHM B TO3HAHUH
31 ABJIIGHUW TpUpPOAbl, B (OPMHUPOBAHUU MBIIUICHUS M KYJIbTYPHI
' TUYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW s
pelieHusT MPAKTUYECKUX 3aJad M HSKOJIOTHYEeCKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOIHON Cpeie

CdopMupoBaHHOCTB yMEHHH KPUTHUYECKH aHaIM3UPOBATh
3.2 XUMUYECKYI0 HH(OpMAHIO, TOTYy4aeMyl0 U3 Pa3HBIX HCTOYHHUKOB
(cpencTBa MaccoBOM KOMMYHUKAIUH, ceTh VIHTEpHET U Apyrue)

ChopMHpOBaHHOCTh yMEHUH COOIIOAATh TMpaBUIa HKOJOTMUYECKU
1eJ1IeCO00Pa3HOro MOBEJICHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3I0pPOBbI U OKPYKAKOWIEH IPUPOAHON

3.3

cpenbl

Oco3HaBaTh  OMACHOCTb BO3JCMCTBUS HA JKHUBBIE OpPraHU3MBI
3.4 OIpENEIEHHBIX BEIECTB, MOHUMas cMbIca nokasarens [1/IK, noscuats
' Ha MpUMepax CrocoObl YMEHbIIEHUSI U MPEAOTBPALLEHUs UX BPEAHOIO

BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA

CdopmupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYUCIIEHUS c
UCIIOJIb30BAaHUEM IIOHATHSI «MAaccoBas JOJsS BEUIECTBA B PacTBOPEY,
O00BEMHBIX OTHOIICHUI TA30B MPH XUMHUYCCKUX PEAKIHUAX, MACChl
3.5 BelIeCTBa WU 00BhEMA ra3oB MO M3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 Y4YacTBYIONIMX B PEAKIUU BEILNECTB,
TEIIOBOro 3G PeKTa peakind Ha OCHOBE 3aKOHOB COXPAaHECHHS MAcChI

BCIHICCTB, MPCBPAILLICHUA U COXPAHCHUS SHCPIrUun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

10 KUIIACC

Kon IIpoBepsieMblii 31eMeHT COiePKAHUS

1 TeopeTuueckrue OCHOBBI OPraHUYECKONH XUMHH

[IpenMeT opraHuyeckoil XUMUHU: €€ BO3SHHUKHOBEHHE, pa3BUTHE U 3HAYCHHE B
11 MOJIYYCHHUH HOBBIX BEIIECTB M MaTepHAIOB. TeOopHsl CTPOSHHUS OPTraHUYECKHX
coenunennit A.M. byrnepoBa, €€ 0OCHOBHBIE MTOJIOXKEHUS

CrpykTypHble (GOPMYNIBI OPraHUYECKUX BELIECTB. [ OMOJOTHs, H30MEpHUSL.
1.2 XUMHYECKass CBS3b B OPraHUYECKUX COCAMHCHHUSAX — OJMHAPHBIC M KpaTHBIC
cBs3u. [IpencraBienue o knaccupuKauyu OpraHUuIECKUX BEIICCTB

HomeHnkiarypa opraHuyeckux COEIMHEHUH (CHCTeMaTHyecKas) U TPUBUAIbHbBIE
Ha3BaHUs BAXKHEUIIIUX MPEICTaBUTENIEH KJIACCOB OPraHUYECKUX BEIECTB

1.3

2 Yri1eBomopoas

AJIKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMUECKU psia. MeTaH u 3TaH — nmpocTeiiune
2.1 NPEJCTaBUTENIM AallKaHOB: (HU3MUECKHE M XHMHUUYECKHE CBOMCTBa (peakuuu
3aMeIleHHs] ¥ TOPEHUs ), HaXOXKAECHUE B IPUPOJIE, TOJyYeHHE U IPUMEHEHUE

AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMUECKUH psaf. ODTWIEH M NIPONWIEH —
99 IpoCTeHIlne MPEACTaBUTENN AaJIKEeHOB: (U3WYECKME M XUMHUYECKHE CBOMCTBa
' (peakuuu THUIPUPOBAHMS, TAJIOIC€HUPOBAHMS, THApATallUM, OKHUCIEHUS U

HOJ'II/IMepI/I3aI_II/II/I), MOJIYYCHHUEC U IIPUMCHCHUC

Ankanuensl: Oyraguen-1,3 u wMetunOyrtamuen-1,3: crpoeHue, BaxHEHIIME
2.3 XUMHUYECKHAE CBOWMCTBA (peakius mojauMmepusanun). [lomydeHrne CHHTETHYECKOTO
Kay4yyKa U pe3uHBI

AJNKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKUH Psill. ALCTHIICH —
IOPOCTEHIINN TpEeNCTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (HU3UYECKUE U
XMMHUYECKHE CBOICTBA (peakLMK THAPUPOBAHMSI, TIOTEHUPOBAHUS, THIpATALNH,
TOpPEHMS]), IOJyYEHUE U IPUMEHEHUE

2.4

Apenbl. benszon: cocraB, cTpoeHue, (GU3MUYECKHE U XHUMHYECKHE CBOWCTBA
(peakiuu raJloreHMpOBaHUs U HUTPOBAHUS), MOTYYCHHE U TpuMeHeHue. Tomyon:
55 cocTaB, CTpoeHue, (u3MUeckue M XUMHUYECKHE CBOMCTBa  (peakuuu
' TraJIOrEHUPOBAHUS W HUTPOBAHUS), MOIYYEHHE U IMpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHermyeckas cCBs3b MEXKAY YIIIE€BOAOPOAAMM, MPUHAMICKAIIUMU K

Ppa3INdIHbIM KJIaCCaM

[IpupoaHble NCTOYHUKY YriIeBonopoAoB. [IpupoaHslii ra3 u nomnyTHeie HeTIHBIE
ra3el. Hedth u e€ mpoucxoxaenune. CrocoObl nmepepaboTku HeTH: MeperoHka,
2.6 KPEKHHT (TePMUYECKHH, KaTaIWTHYECKui), muponus. IIpomykTel mepepaboTKu
HeTH, UX TPHUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yromp u

MPOAYKTHI €T0 NnepepadoTKu
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3 Kncnoponcozlepx(amne OPraHn4CCKHUC COCANHCHUA

[IpenenpHBIE OJHOATOMHBIE CIUPTHL. METaHOM U DTAHOI: CTPOCHHE, (PUINUECKUE
U XHMHYECKHE  CBOHCTBa  (peakKiuu C  AaKTUBHBIMH  METaJIaMH,
rajJjioreHoBOJIOPOJIaMH, TOpPEHUE), MpUMEHEeHHe. BoIopoaHbie CBS3U MEXKIY
31 MOJIEKYJIaMU CIUPTOB. JlelicTBHE MeTaHONa M 3TAaHOJIA HAa OpPraHu3M YeJoBeKa.
' MHoOroaToMHbIC CHIUPTHI. ITUJICHTIIUKOIL M TJIMIIEPUH: CTpOEHUE, (U3HYECKHUE U
XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHME CO  IIETOYHBIMA  METaJUIaMH,
KayeCTBCHHAsT PEaKius Ha MHOrOaTOMHBIE CHUpPTHI). JleiicTBHE Ha OpraHu3M

YCJIO0BCKaA. HpI/IMCHeHI/Ie rIMnoepruHa U OTUIICHI TIUKOJIA

3.9 @DeHOoN: CTpOGHHE MOJIEKYJbl, (U3MUYECKHe U XUMHYECKHE CBOMCTBA.
' Toxcuunocth penona. [Ipumenenue dpenona

Anpaerunbl u KeToHbl. DopManbAeTH I, alleTAIBICTU: CTPOSHUE, (PU3HIECKHUE U
3.3 XUMHUYECKHE CBOMCTBA (PEAKIMU OKUCICHUS U BOCCTAHOBJICHUS, Kau€CTBEHHBIC
peaKIum), MoyuyeHUue U MpUMEHEHHE

OaHOOCHOBHBIE TNpefebHble KapOOHOBbIE KUCIOTH. MypaBbHHAs M YKCYCHast
KHCIIOTBI: CTPOCHUE, (U3HMIECKIE U XUMUIECKHUE CBOMCTBA (CBOMCTBA, OOIITHE IS
3.4 KjJacca KHUCIIOT, peakuus OJTepu(HKANNK), TOIydYeHHEe U TpPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHI KaK MPeICTaBUTENN BBICIIMX KapOOHOBBIX
KHCI0T. MBIIa KaK COJIM BBHICIITNX Kap6OHOBBIX KHCJIOT, UX MOIOIIIEC ﬂeﬁCTBHe

CrnoxHble 3¢Upbl Kak IPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MIpOIU3 CIIOXKHBIX
3.5 a¢upoB. Kupsl. ['maponus xxupos. Ilpumenenue >xupoB. buonoruueckas poib
JKUPOB

VYraeBofpl: cocTaB, KiacCU(UKAIM YrJIeBOAOB (MOHO-, M- M IOJUCAXapUIbl).
['moko3a — mpocredmuii MoHOcaxapua: OCOOCHHOCTH CTPOEHHSI MOJEKYJIbl,
du3rueckrue U XUMHYECKHE CBOMCTBA (B3aumozeicTue ¢ ruapokcuaom meau(ll),
36 OKHCIICHHME aMMHadHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBICHHE,
' Opo’kKeHME TJIOKO3bI), HAaXOXJEHHE B IpPHUpOJE, NMPUMEHEHHUE, Ouojoruyeckas
posb. @orocuHTe3. PpyKTO3a KaK U30MEP IIHOK03bl. Kpaxman v 1meimnono3a Kak
npupojHble nonuMepsl. CTpoeHHe Kpaxmana M Uesnoio3bl. dusmdeckue u

XHMHYECKHE CBOHCTBA Kpaxmalia (FI/I,I[pOJ'II/IB, Ka4CCTBCHHAs pCaKIusd C I/IO,Z[OM)

4 A30Tcoz[ep>1<amne OpTraHUYCCKUEC COCAUHCHUA

AMUHOKHUCIOTHI KaKk aM(OTepHbIE OpraHMYecKue coequHeHus. Duznueckue u
4.1 XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuMepe riauiuHa). buomornueckoe
3HAa4YCHUE aMUHOKHUCIIOT. IlenTuapt

benkn kak mnpuUpoIHBIE BBICOKOMOJIEKYJSIpHbIE coefauHeHus. [lepBuunas,
4.2 BTOPHYHAs U TPETUYHAs CTPYKTypa OenKoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ACHATYpaLUsl, KAUeCTBEHHbIE PEAKIIUU Ha OeNKu

5 BricokoMonekyssipHbIe COeAMHEHUS

OCHOBHBIE TIOHSATHS XUMUH BBICOKOMOJICKYIIAPHBIX COCIUHECHUM MOHOMED,

51 MMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIUMCPU3ANH, CPEAHAA MOJICKYJIApHAA

Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUH —

MMOJIMMCPpHU3alvA U MMOJIUKOHACHCALIUA
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DKCepUMEHTATbHBIE METOJbl HM3YYEHHUS BEIIECTB M MX MPEBpAIlCHUM:
5.2 O3HAaKOMJIEHHE ¢ 00pa3IaMy MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4ykoB. [lonydeHne CHHTETUYECKOr0 KaydyKa U PE3HHbI

11 KUIIACC

Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 TeOpeTI/I‘ICCKI/Ie OCHOBBI XMUMHUH

XUMUYECKUH AeMeHT. ATOM. SIIpo aroMa, W30TOIbL. DIIEKTPOHHAs 000JIOUKA.
11 DHepreTHYeckue YpOBHH, MOIYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, 0-32JIEMECHTHI.
' OcobeHHOCTH pacrpeesieHus: FIEKTPOHOB 0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEPBbIX YETHIPEX MEPUOAOB. DIEKTPOHHAsI KOH(PUTypalus aTOMOB

[Tepuoanueckuii 3akoH u Ilepuoanueckas cucrema XuMHIeckux 3aeMeHnToB J[. 1.
MenpeneeBa. CBsi3b MNEPUOIUYECKOrO0 3akoHa U Ilepuoandeckoid CHUCTEMBI
12 XuMu4eckux 3yeMeHToB JI.JM1. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHYECKUX DJIEMEHTOB H
o0pa3yeMbIX HUMH TPOCTBHIX W CIOXKHBIX BEIIECTB IO TPYIIaM M IEPHUOMAM.

3HaueHUE NEepUOoANICCKOro 3aKOHAa B pa3BUTUHU HAYKHU

Crpoenne BemiecTBa. XHUMHUYECKas CBS3b. BHABI XUMHUYECKOH  CBS3U
13 (koBaneHTHasI HEMONSpHAs M TMOJNsSIpHAs, HOHHAs, MeTajuinyeckas). VOHBI:
' KaTHOHBI U aHMOHBI. MeXaHn3Mbl 00pa30BaHMS KOBAJICHTHON XUMHUYECKON CBSI3U

(0OMEHHBIN U TOHOPHO-aKLEeNTOpHbIN). Bonopoanas cBs3b

14 BanenTtHocTs. DnekrpoorpunareabHoCcTh. CTENeHb OKUCIECHUS

BemectBa MONIEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHMSI. 3aKOH MOCTOSIHCTBA
cOCTaBa BELIECTBA. TUIBI KPUCTAUIMUECKUX DPEIIETOK. 3aBUCUMOCTh CBOWCTBA
1.5 BEUIECTB OT THUMNA KpUCTAUIMUecKor pemérku. [loHsTne o AMCIEpPCHBIX
cucremax. VcTUHHBIE U KOJUIOWJHBIE pacTBOpbl. MaccoBas /10y BellecTBa B
pacTtBope

Knaccugukamus Heopranndeckux coennHeHnii. HoMeHkmaTypa HeopraHn4eckux
BEIIECTB

1.6

Xumuueckass — peakius.  Krnaccudukamuss ~— XUMHUYECKMX — peakmuii B
1.7 HEOPTaHWYECKOW U OPraHMYECKOM XMMHM. 3aKOH COXPAHEHHMS MacChl BEIIECTB,
3aKOH COXpPAaHCHUA U MPEBPALICHUA DOHCPIUU ITPH XUMUUYCCKUX PCAKIUAX

1.8 CKopocCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3INYHBIX (PaKTOPOB

19 OOpatumble peaknuu. XuUMHUecKoe paBHOBecue. DakTopbl, BIMSIOUINE Ha
' COCTOsIHME XuMuyeckoro pasHoBecus. [Ipunuun Jle [larense

DnekrpomuTrueckas muccormanus. CunbHbie M ciabbie 2nekrponuthl. Cpena
1.10 BOJIHBIX PacTBOPOB BEIIECTB: KUCNAsA, HEUTpallbHAas, [eIouHas. Peakiuy HOHHOTO
obmeHa

1.11 OKHCIIUTETEHO-BOCCTAHOBHUTEIIbHBIC PEAKITUN
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2 Heopranuueckas xumus

Hemeramnsl. Ilonoxxenune HemetamioB B [lepuoanueckoil cucteMe XMMHUYECKHUX
anemeHToB J[.MI. MennaeneeBa u 0COOEHHOCTH CTpoeHHsI aToMmoB. Dusnueckue
CBOICTBa HEMETAJUIOB. AJIJIOTPOINHUS HEMETAJJIOB (Ha IPUMEPE KUCIOPO/Ia, CEPHI,
docdopa u yriaeponaa)

XUMHUYECKUE CBOMCTBA Ba)KHEHUIIUX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,

2.1

dbocdhopa, yrmepoma M KpPEeMHHsA) W HUX  COCAUHEHHH  (OKCHJIOB,

2.2
KHCIIOPOJICO/IEpKAIMUX ~ KHUCIOT, BOJOPOJIHBIX coeauHeHuit). IlpumeHenue

BaXXHEUIINX HEMETAJIOB U UX COSTUHEHUN

Meraimbl. Ilonoxxkenne MeramnoB B llepuoguyeckoil CUCTEME XHMHUUYECKUX
23 anemenToB J[.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
' aTomMoB MeTayuioB. O0mme pusnyeckune cBoricTBa MeTaioB. CIIJIaBbl METAJIJIOB.

DNEKTPOXUMUYECKUH PsJl HAIPSYKEHUI METaNIOB

XUMHUYECKHE CBOWCTBA BAaXHEHIIMX METAUIOB (HAaTpUM, Kajauil, KaJbLUH,
2.4 MarHuii, aTlOMHHHHA, IIUHK, XPOM, JK€JIe30, MeAb) U HX coeAuHeHui. Oourue
CrocOOBI MoTyYeHus MeTauioB. [I[puMeHeHre MEeTalIJIOB B OBITY M TEXHUKE

25 IeHeTHYecKas CBA3b HEOPraHUYECKHMX BEIIECTB, MPHHAIICKAMINX K Pa3IMUYHBIM
' KJlaccam

3 XUMHUSA ¥ KA3HDb

Ponp xuMuu B 0OOECTICYCHHH HSKOJOTHYECKOM, JHEPTeTHYECKOM W THUIIEBOMN
3.1 0€30I1acCHOCTH, PAa3BUTHU MEIUIUHBL. [IOHSATHE O HAYYHBIX METO/aX TO3HAHUS
BEIIECTB U XUMHYECKUX PEaKIi

[IpencraBienust 00 OOIIMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOTYYEHUS
BOXHEHIIMX BeIIeCTB. YeIOoBEK B MUPE BEIIECTB MU MAaTEPHAJIOB: Ba)KHEUIIIHNE
3.2 CTPOHUTENbHEIE MAaTepHalbl, KOHCTPYKIIMOHHBIE MaTEpHUANbl, KPAacKd, CTEKIO,
KepaMuKa, MaTepualibl ISl 3JIEKTPOHMKH, HAHOMATepUasibl, OpPraHUYECKHE U
MUHEpaIbHBIC YI00pEHUS

XUMHsT ¥ 370pOBbE UEIOBEKA: IMpaBUIa KCIOJIb30BAHHS JIEKAPCTBEHHBIX
3.3 MpermapaToB, IPaBwiia OE30MaCHOT 0 HCIIOIH30BAHUS TIPEIIapaToB OBITOBOW XHMHH

B IIOBCEIHEBHOM JKU3HHU
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1. Vuebnuk «Xumus 10 kmacc: yueOHHK 1 00111e00pa30BaTeIbHBIX OPraHU3aIIN:
6azoBblit ypoBenb / O.C.I'abpuensH, N.I'. Octpoymos, C.A. Cnaakos. — 4-e u3naHue,
crep.- M.: IIpocBemienne, 2022.- 128c.: nn.»

2. YueOHuk «Xumus 11 knace: ydeOHHK JiIs 00IIe00pa30BaTEIbHBIX OpraHU3aIni:
6azoBblit ypoBenb / O.C.I'abpuensa, U.I'. Octpoymos, C.A. Cnaakos. — 4-e u3gaHue,
crep.- M.: IIpocsemenue, 2022.- 127c.: wi.»

METOIUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS
1. Ta6puensu O.C., OctpoymoB N.I"., Xumus. 10 knacc. ba3oBsiii ypoBerb. Metoandeckoe
nocobue 2023
2. T'abpuensn O.C., Octpoymo W.I'., Xumus. 11 knacc. ba3oBblii ypoBeHb. MeToauueckoe
nocobue 2023

HHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://lwww.chemnet.ru I"'azera «Xumusi» U caiit ans yuurens «5 uay Ha ypoK XUMHN
http://him.1september.ru Enunas xomnexims IIOP: TIpenmetHast KOUTEKITUS « X AMHESD)

2. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCTIEPUMEHTHI:
xumust. Komrekuus Poccuiickoro o61eo0pa3oBareibHOro mopraia

3. http://lexperiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
4. http://www alhimik.ru Bcepoccutiickas onumIinaia mKoJIbHAKOB 10 XUMUU

5. http://chem.rusolymp.ru Opranuueckasi XUMHsL: JIEKTPOHHBIH YIeOHUK JJIsI CPETHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: SJICKTPOHHBINA yICOHHUK

7. http://www.chemistry.ru JlucraniimoHHasi OJTMMITHA/IA IO XUMUH: TEIEKOMMYHHUKAIIMOHHBIT
0o0pa3oBaTeIbHBIN TPOEKT.
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