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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMmMa 1o XMMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «OO6 oOpazoBanun B Poccuiickoit deneparmn»,
TpeOOBaHMI K pe3yibTaTaM OCBOEHHUs (eaepallbHONM 00pa30oBaTEIbHON MPOrpaMMbl CPEAHETO OOIIETO
obpazoBanus (POII COO), mpencraBieHHbIX B DenepaabHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom KoHuenumm mpenonaBanus y4yeOHOro mpeaMera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit deneparyy, peaau3yonux OCHOBHBIE 00pa3oBaTeIbHbIe
MIpOrpaMMBbl, 1 OCHOBHBIX IOJI0keHUN «CTpaTeruu pa3sutus BocnuTanus B Poccuiickoii denepanuu Ha
nepuof 10 2025 rona» (Pacnopsxenue Ipasurensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJ0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K OMpEIesieHHI0 oOIIeil crpaTeruu
00y4YeHHs, BOCHUTAHUS U Pa3BUTHUS 00YUaIOIIMXCS CPEACTBAMU Y4eOHOTO npenmeTa « Xumus» st 10—
11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyanbHble mnonoxenus OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LEJEH, COJEpXKaHMs, pEe3yJbTaToB OOydeHUs W TpeOOBaHMH K YpPOBHIO
MIOATOTOBKU BBIITYCKHUKOB.

XuMudeckoe oOpa3oBaHHE, MOTYyYyaeMOE€ BBIMTYCKHHKaMH OOIIe00pa30oBaTeNbHOM OpTraHH3aIliH,
SIBJIIETCS HEOTHEMJIEMOMN YacThi0 UX 00pa30BaHHOCTH. OHO CITY>KHUT 3aBepUIAIOIINM 3TAllOM pealh3aluu
Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYIIMX LEJIOCTHOM cHCTEME
XMMHUYECKOro 00pa3oBaHMs. DTU LIEHHOCTH KacaloTcs MO3HAHMs 3aKOHOB MPUPOJbL, (POPMUPOBAHUS
MHUPOBO33PEHHUS U OOIIEH KyJIbTYpHl YENIOBEKa, a TAKKe SKOJIOTMYECKH O0OOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3JI0pOBbIO U TMPUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHHE OOydYaroIIMXCs Ha
YPOBHE CpeIHEro oomero o0pa3oBaHUs CPEACTBAMU Y4YEOHOTO MpenMeTa «XHUMUs», COACp)KaHHEe U
MIOCTPOCHHE KOTOPOTrO OIMpeAeNieHbl B MPOrpamMMme MO0 XUMHHU ¢ YYETOM cHelu(HUKUA HayKd XHUMUH, e
3HA4YEeHHUs B TIO3HAHUH MPUPOJIBI U B MATEPUATBHOM KU3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOIIUX Lesel 1
MIPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEAHEro 00Iero oopa3oBaHUs B
Poccuiickoit ®enepanumu.

XUMHUsL KakK 3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIrpaeT ocoOyl0 pojib B COBPEMEHHOM
UUBWIN3ALUN, B CO3JaHMM HOBOW 0a3bpl MarepuanbHON KyinbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpoBaHHE pPaIMOHATBHOTO HAYYHOTO MBIIUICHHS, B CO3JIaHUE IEJIOCTHOTO IMpeaCTaBlIeHUs 00
OKpY’KalolleM MHpE KaK O eIMHCTBE IMPUPOABI U YEIOBEKa, KOTOpoe (hOpMUpPYETCs B XMMHUU Ha OCHOBE
MMOHMMAaHHMS BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIEro MUPa, OCO3HAHUS B3aHMMOCBS3H MEXIYy CTPOCHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHUS.

TecHo B3auMOAEHMCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHs cTajga HEOTheMJIEMOU
4acTbl0 MUPOBOM KYJIBTYPbI, HEOOXOJMMBIM YCIIOBUEM YCHIEIIHOTO TpyJa W JKU3HU KaXKJ0TO 4ieHa
obOmiectBa. CoBpeMeHHasi XUMHS Kak HaykKa Cco3uJarTelbHas, KaKk HayKa BBICOKMX TEXHOJOTUH
HampaBjieHa Ha pelleHHe TI00aTbHBIX MpPOOJeM YCTOWYMBOIO Pa3BUTHs UYEIOBEUYECTBA — CHIPHEBOH,
SHEPreTUYECKOM, MUILEBOI, SKOIOrHUeCKON 0€30MacCHOCTH U OXPAHBI 37J0POBbSI.

B cootBeTcTBHM C OOIIMMU LENSIMU U MPUHIMIIAMHI CPEHETO 001Iero o0pa3oBaHus coJiepKaHue
npenmMera «Xumus» (10-11 kimaccel, 6a30BbIi ypOBEHb W3YUYEHHSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO
Ha  OOIIEKYJbTYpHYIO  MOJrOTOBKY  OOyYalomMXcs, HEOOXOAWMYI0 MM Uil  BBIpAaOOTKH
MHPOBO33PEHYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLUyMa, NPOAOKEHUS
00pa30BaHMs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu mpeaMera «XUMHsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMUS» U
«O0mass ¥ HeopraHuveckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHHUS KOTOPBIX SIBISIOTCA
OCHOBBI 0a30BOI1 HAYKH: cHCTEMa 3HAaHUM 10 HEOPTraHUYECKON XUMHUH (C BKIIOUEHHEM 3HaHUM U3 001en
XUMHH) U OpraHudeckoil xuMuu. GopMHUpOBaHHE AAHHOM CHCTEMBl 3HAHUN NPU U3YyUEHUU IpPEAMETa
o0ecrneurBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT0OOPa3Msl BEIIECTB Ha OCHOBE OOILIUX MOHATHUH,
3aKOHOB U TEOPUM XUMUH.

CtpykTrypa comepxanusi KypcoB — «Oprannyeckas Xumusi» u «O01as 1 HeopraHudeckas XUuMHs»
chopMHpoBaHa B IMporpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXOAa K HM3YyYCHHIO Y4eOHOTro
Marepuaga M OO0yCJOBJIEHA HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha OMNpees€HHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCcKOld XMMHM BEIIECTBA pacCMaTpUBAIOTCA HAa YPOBHE
KJIACCUYECKOW TEOpUH CTPOCHHSI OPraHUUECKUX COCMHEHUH, a TaKkKe Ha YPOBHE CTEPEOXMMHUUYECKUX U
JIEKTPOHHBIX MPEICTABICHUNH O CTpoeHHH BemecTB. CBeneHHMs 00 HM3y4aeMBIX B Kypce€ BELIECTBaX
JAIOTCSl B Pa3BUTUU — OT YIJIEBOAOPOJOB JIO CJIOKHBIX OMOJOTMYECKH aKTUBHBIX coequHeHHi. B kypce



OpPraHUYECKON XHUMHUH TOJNYy4aloT pa3BUTHE CHOpPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs MIEPBOHAYAIBHBIC TIPEICTABICHUSI O XUMUYECKON CBS3H, KIIACCU(PUKAIIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB OT UX CTPOCHHS, O XUMUYCCKON PEaKIUH.

[To HOBBIM YTJIOM 3pEHUs B MpeaMeTe « XUMHEsD» 0a30BOTO YPOBHS PacCMaTPUBACTCS H3YUYCHHBIH
Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs TCOPETUUCCKUN MaTepral U (DaKTOJOTHUCCKUE CBEACHUS O
BEIIECTBAX M XMMHUYECKOH peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas u HeopraHHYeCKasi XHUMUsD)
00yJaromuMcsi TPEJAOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE TMEPHOJAMYCCKOrO 3aKOHAa ¢
OOIIETEOPETUIECKMX W METOJOJIOTUYCCKUAX TO3UIUHA, TIIyOXe TOHITh HCTOPHYECKOE W3MEHEHHE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIONICH U TPOTHO3HPYIOIICH.

Enunas cucremMa 3HaHWM O BaKHEWINMX BENIECTBAaX, HUX COCTaBE, CTPOCHHM, CBOWCTBAX H
NPUMCHCHHUH, a TAK)KE O XUMHUYCCKHX PEaKIHUsIX, UX CYIN[HOCTH W 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnoiHseTcs B Kypcax 10 u 11 kiraccoB 3JeMEHTaMH CO/ICPIKaHUs, HMMEIOIIMMHU KYJIbTYpOJIOTHYECKUN U
MPUKIAAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHH C JPYyTHMHU
HayKaMH, DPAacKphIBalOT €€ poJib B TI03HABATEIILHOW M TIPAKTUYECKOH JEATENIBHOCTH 4YEIIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHHMIO YBaXKCHHS K IMPOIECCY TBOPYECTBA B OOJIACTH TEOPUHU M MPAKTHUCCKUX
NPUIOKCHUHA XUMHH, ITOMOTAIOT BBIITYCKHUKY OPHUCHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MIPOOJIEMax, CBSI3aHHBIX C XUMHUCH, KPUTHYCCKH OCMBICIINBATh HH(DOPMAIUIO M IPUMEHSTH ¢€
JUISL TIONIOJTHCHUSI 3HAHWUH, PEIICHHS WHTEUICKTYaJbHBIX M IKCICPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX
3a1a4.B 1esnom comepkanue yueOHOro mpeameTa « XuMus» JaHHOTO YPOBHS M3YYCHHUS OPUECHTHPOBAHO
Ha (hopMUpOBaHHE Y 0O0YYAIOLIMXCS MUPOBO33PEHYECKON OCHOBBI JIJISl MOHUMaHUs (QHIIOCO(CKUX UJICH,
TAaKUX KaK: MAaTepUAIBHOE €JUHCTBO HEOPTaHWYECKOTO W OPraHU4eCcKOro MHUpa, OOYCIOBIECHHOCTH
CBOWCTB BEIIECTB HMX COCTAaBOM M CTPOCHHEM, I103HABAEMOCTh NPUPOIHBIX SBICHUH IyTEM
OKCHCPUMEHTa W PCUICHUS MPOTHBOPEUU MEXKAy HOBBIMH (akTaMH U TEOPETHUCCKUMHU
MPEIIOChIIKAMH, OCO3HAHHME POJIM XMMHU B PEIICHHHM 3KOJOTHMYECKHX IMPOOJIeM, a TakKe MpoOiieM
cOepeKeHHsI SHEPTETUICCKUX PECYPCOB, ChIPhS, CO3/[aHUsI HOBBIX TEXHOJIOTHI U MaTEPHUAJIOB.

B mnane pemieHusi 3aja4 BOCHUTAHUS, Pa3BUTUS W COLMAIM3ALNUU OOYYAIOIIUXCS TMPHHSATHIC
IporpaMMoil IO XMMHH TOAXOAbI K ONPEACIICHUIO COJACPXKAHHMS W TOCTPOCHHUS MpeaMeTa
MpeyCMaTPUBAIOT (POPMHUPOBAHUE YHUBEPCATBHBIX YUYCOHBIX NEHCTBHUN, UMEIOIIUX 0a30BOE 3HAYCHHUE
JUTSL pa3IMYHBIX BHOB JICATCILHOCTH: PEIICHUS MPOOJIeM, TIOMCKa, aHaIu3a B 00pabOTKH MHPOPMAIIUH,
HEOOXOJUMBIX JIIi TPUOOPETEHHs] OmbITa TPAKTUYECKOH M HCCIIEIOBATEIbCKON JICATEIBHOCTH,
3aHUMAIOIIeH Ba)KHOE MECTO B MIO3HAHUH XMMUHU.

B mnpaktuke mpenojaBaHus XMMHUHU KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs, TaK W Ha
YpOBHE CpeHEero 0o0mero oOpa3oBaHUs, MPU ONPEACICHUN COACPKATSIHLHON XapaKTEPUCTHKHU Iiesieh
W3yYeHUs TIpeJMeTa HalpaBJICHUEM IEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS
(hopMHUpOBaHUE OCHOB XMMHYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MTPAKTHUECKOM
JESITEbHOCTH YEIIOBEKa M KakK OJHOTO M3 KOMITIOHEHTOB MHUPOBOM KyJbTypbl. C METOANYECKONH TOUYKH
3peHHSI TAaKOM MOIXO0/1 K OTPEICICHHUIO TeNIeH M3YUCHHUs TIPEAMETA SIBJISICTCS BIIOJIHE OMPABIaHHBIM.

CoriacHO JaHHOW TOYKE 3PCHHS TIABHBIMH LEISIMH M3YYEeHHUs mpeamera « XuMus» Ha 0a30BOM
ypoBHe (10 —11 xu1.) ssBRSIFOTCS:

(hOpMHUpPOBAHKE CUCTEMbl XUMHUYECKUX 3HAHUHM KaK BaKHEWIICH COCTABISIONICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHUpa, B OCHOBE KOTOPOMH JIeKaT KJIFOYEBbIC MOHATHS, (QyHIAMECHTAIbHbBIC 3aKOHBI U TEOPUHU
XMMHH, OCBOCHHE sI3bIKa HAyKH, YCBOCHHME U TOHMMAaHHE CYIIHOCTH JIOCTYIHBIX 000O0IIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHHUS,
(dbopMHUpOBaHHE W Pa3BUTHE TMPEICTABICHUA O HAYYHBIX METOJAX MMO3HAHMS BEIIECTB U XUMHUYECKUX
peakiuii, HeOOXOAUMBIX Il PHOOPETCHUS YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SIBIICHH, IMEIOIIIUX MECTO B IMIPUPO/IE, B TPAKTUICCKON M MOBCETHEBHOM JKU3HU;

pa3BUTHE YMEHUH W CIIOCOOOB JIEATEIILHOCTH, CBS3aHHBIX C HAOMIOJIEHHEM U OOBSICHEHHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIIOICHUEM TIPABMII 0€30MMaCHOT0 0OpaIlleHUs C BEIIECTBAMM.

Hapsimy ¢ atum, coiepikarelbHas XapaKTEpUCTHKA IIeNiel M 3a7ad W3ydeHUs NpeaMera B
mporpaMMme 10 XHMHHM yTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMH IPHOPUTCTAMHU B
cucreMe cpemHero oOmiero ooOpa3zoBanus. CeromHsi B TpENOJaBaHHMM XUMHUH B OOJBIICH CTENCHH
OTHaéTCs TPEANMOYTCHUE MPAKTHYSCKOW KOMIIOHCHTE COACpaHUs OOydYeHHs, OPUCHTHPOBAHHOW Ha
MOJITOTOBKY BBITyCKHHKA O0IIC00pa30BaTEeIbHON OpraHU3allly, BIIAJICIOIIETO HE HA0OpPOM 3HAHWU, a



(YHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHUSMHU AKTHBHOTO MOJYYCHUs 3HAHUU H
MIPUMEHEHMS UX B PEalbHOM KU3HU JUIsl PELICHUs TPAKTUYECKHX 3a/1a4.

B cBsi3M ¢ 3TUM Tpu U3yYEHHH TpenMeTa «XUMHsS» IOMUHHpPYIOIee 3Hau€HHE MPHOOpEeTaroT
TaKue LEIH U 3a1a4M, KaK:

ajanTanus OOydyaloIMXCsl K YCIOBHSM JMHAMUYHO pa3BHBAIOLIETOCS MHpa, (OPMHUpPOBAHHE
UHTEJUIEKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camM0OOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY ~TPUHATHIO TPAMOTHBIX pELIICHUH B KOHKPETHBIX JKM3HEHHBIX CHTYyallMsX,
CBSI3aHHBIX C BEILECTBAMM U MX IIPUMEHEHUEM;

¢dbopmupoBaHre y OOy4aroIIUXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA), MMEIOIIUX
YHHUBEPCAJIbHOE 3HAYEHUE AJIS PA3JIMYHBIX BUAOB JESITEIbHOCTH: pEeIIeHHs Mpo0IeM, IOUCKa, aHaIu3a U
00paboTku nHpOpMAINK, HEOOXOIUMBIX JIJIsl TPUOOPETEHHS ONBITA JAEATEIBHOCTH, KOTOpasi 3aHUMAeT
Ba)XHOE MECTO B MO3HAHMM XUMHHM, a TaKXKe JUId OLEHKH C MO3ULUHI 3KOIOrndeckoil 0e3011acHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHM3M YeJIOBEKA U MPUPOIHYIO CpPey;

pa3BUTHE II03HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYalbHbIX M TBOPYECKHUX CHOCOOHOCTEH
00yYaromuxcs: CnocoOHOCTH CAMOCTOSITENTLHO TPUOOPETaTh HOBBIC 3HAHUSI [0 XUMHU B COOTBETCTBUH C
KHU3HEHHBIMH TOTPEOHOCTSIMH, HCIHOJIb30BaTh COBPEMEHHbIE HH(MOPMAILMOHHBIE TEXHOJOTHM JJIs
MOMCKA U aHAIM3a Y4eOHOH U HAYyYHO-TIOMYJISIPHONW MHPOPMALMU XUMHUECKOTO COJICPKAHUS;

¢dbopmMupoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCS ACCOLMATUBHOIO M JIOTUYECKOTO MBIIIICHHUS,
HaOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOUMBI, B YaCTHOCTH, TIPH
IUTAHUPOBAHUM U MPOBEICHUHM XMMUYECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcsi yOeKIEHHOCTH B TYMaHHCTHYECKOH HAINpaBICHHOCTH XMMUH, €€
B)XHOM POJIM B peIIEHUM IJI00AJBHBIX MPOOJEM PalMOHAIBHOIO MPHPOJIONOJIB30BAHUS, ONOJHEHUS
9HEPreTUYECKUX PECYypCOB W COXPAaHEHHs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOro OTHOIIEHUS K IPUPOJIE U CBOEMY 370POBBIO, @ TAKXKE NPUOOPETEHUS ONbITA HCIIOJIb30BaHUS
MOJTYYCHHBIX 3HAHWW JJISl MPUHATUS TPAMOTHBIX PEIICHUI B CHUTYalMAX, CBA3aHHBIX C XUMHUYECKUMHU
SIBJICHUSIMH.

B yue6GHOM 1utane cpeanero o0uiero oopa3zoBaHus mpeaMer « XuMus» 6a30BOro ypoBHS BXOAWT B
COCTaB MpeIMeTHOM 00sacT «EcTecTBeHHO-HaYYHbIE ITPEIMETHI».

OO1m1ee yncno 4acoB, OTBENEHHBIX IS M3YYEHUS] XUMHUH, Ha 0a30BOM ypOBHE CPEIHETO OOIIero
obOpasoBanmus, cocTaBiseT 68 yaco: B 10 kimacce — 34 gaca (1 yac B Heneno), B 11 kiracce — 34 gaca (1
4yac B HEJCIIO).

COJAEP)KXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperudyeckne 0CHOBbI OPraHU4eCKOH XUMHHU

IIpenmer opraHM4YecKOM XUMUU: €€ BO3SHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IIOJIYYEHUU HOBBIX
BEILIECTB U MaTepHAIOB. Teopus cTpoeHus: opranndeckux coenrHeHuii A. M. bytnepoBa, €€ OCHOBHbIE
nonoxkeHus. CTpyKTypHble (HOpMyJIbl OpraHUYECKUX BemliecTB. ['oMonorusi, nuzomepus. XuMHUYECKass
CBSA3b B OPTaHUYECKUX COEAMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenne o Kiaccu(UKAaUMM OpPraHUYECKUX BemecTB. HomeHkiIaTypa OpraHMuecKux
COEMHEHUI (cucTeMaTHyecKas) M TPUBUAIbHBIE Ha3BaHUS Ba)KHEHIIMX MpEICTaBUTENEH KJ1accoB
OpPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB W UX MPEBPALICHUN: O3HAKOMIICHHE C
o0Opa3llaMyd OpraHWYEeCKHX BEUIECTB M MaTepHajaMM Ha HMX OCHOBE, MOJCIUPOBAaHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOIIOJACHHE U OINUCAaHHE JAEMOHCTPALlMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYeCKUX BELIECTB PU HarpeBaHuM (IUIaBJICHUE, OOYTIMBAaHUE U TOPEHHE).

YriaeBoaopoabl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psil. MeTaH M 3TaH — NPOCTENIINE MTPEICTABUTENH
QJIKAHOB: (U3MYECKHE M XHMMHUYECKHE CBOWCTBA (pEakIMM 3aMELICHUs U TOPEHUs), HaXOXKICHHE B
MIPUPOJE, TIOJyYCHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUH psi. OTWIEH W TPONUIEH — MPOCTEUIINE
NPEJCTaBUTENN  AJKEHOB: (U3MYECKMe M XHWMHUYECKHE CBOMcTBa (peakuuu THIPUPOBAHUS,
rajJlOreHUPOBAHUS, TUIpATallui, OKUCIEHHS U TIOJIMMEPHU3alun), TOJyYeHHE U IPUMEHEHUE.



Anxanuensl: OytaaueH-1,3 u metunOyranuen-1,3: crpoeHue, BaXKHEHIIIHE XUMHUECKHUE CBOMCTBA
(peakuus nonuMepuszanun). [lomydyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUN psiA. ALETHWIEH — MPOCTEHIIHiA
MpPe/ICTaBUTENNb AJKWHOB: COCTaB, CTpPOEHHE, (HU3MUECKHMe W XHUMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TAIIOTCHUPOBAHMS, TUPATALIMH, TOPEHHUS] ), TOTyYEHUE U IPUMEHEHUE.

Apenbl. benzonm: cocraB, cTpoeHue, (U3NUECKHWE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS ), TIOIyUECHUE U IpUMEHEeHUe. T0yon: cocmas, cmpoenue, usuieckue
U XumuyecKkue ceolcmea (peakyuu 2ai02eHUpo8aHusi U HUMPOBAHUS), NOJYYeHue U HpUMEeHeHUe.
TokcuuHOCTh apeHOB. I'eHeTnueckas CBsI3b MEXy YIVIEBOAOPOJIAMU, PUHAIESKALUMYU K Pa3IndHbIM
KJIacCaM.

[TpupoaHble UCTOYHUKH YTIIeBO0pOa0B. [IprpoHbiii ra3 u nomyTHble HeTsHbIE Ta3bl. Hed1h 1
e€ mnpoucxoxnaenue. CrocoObl mepepabOTku He(THU: MEeperoHKa, KPeKUHT  (TePMHUECKUH,
KaTanuTudeckuit), muponus. [IpoaykTer nepepaboTku HE(PTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U MpoayKThl €ro nepepadboTKu.

OKCHEpUMEHTAJIbHBIE METOJAbl M3yU€HUs BEIIECTB U UX I[PEBPALLEHUI: O3HAKOMIICHHE C
oOpa3iamu MmiacTMacc, KaydyyKoB U pe3uHbl, kKoyuiekuuu «He@Tb» u «YTomaby, MoieaupoBaHUue MOJICKYJT
YIJI€BOAOPOAOB U TaJIOTEHOMPOU3BOIHBIX, MPOBEICHHE MPAKTUUECKON PabOTHI: MOJyYeHHE 3THUIICHA U
W3Y4YEHHUE €ro CBOWCTB.

Pacuérnble 3anaumn.

Borunicnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WM MPOAYKTa PEaKIUH MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB UJIU MPOJYKTOB PEAKIINH).

Kucnopoacoaep:xanue oprannyeckne coeuHEHUs!

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHOI U TAaHOJ: CTpOeHHE, (PU3NUECKHe U XUMHYECKHE
CBOMCTBa (peakUMM C AaKTUBHBIMM METaJlJIaMH, TaJIOT€HOBOJOPOJAMH, TOPEHHE), IPUMEHEHHUE.
Bonoponneie cBsizM MeXy MOJIEKYJaMU CHUPTOB. JleWCTBHME METaHOJIa M 3TaHOJIa HAa OPraHu3M
4eJloBeKa.

MHoOroaTtoMHbI€ CIUPTHL. DTUICHTIUKONIb U TIHMIEPUH: CTpOEHHUE, PU3NYECKUE U XUMHUYECKHE
CBOICTBa (B3aMMOJEIMCTBHE CO WIEJIOYHBIMU METallaMU, Kaue€CTBEHHAs pPEaKIMsl Ha MHOTOATOMHbIE
cnupThl). JlelicTBue Ha OpraHu3M yenoBeka. [IpuMeHeHne riiepuHa u STUICHTTUKOJS.

@eHoN: CTpOEHUE MOJIEKYIIbI, (U3UYECKHEe M XHMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denona.

Anpnerunpl U kemornwvl. DopManbIeTHA, aleTaIbACTH: CTPOCHUE, (PU3HMUECKUE M XUMHUYECKHUE
CBOMCTBa (peakIMH OKHUCJIEHHS U BOCCTAHOBIICHHUS, KAaueCTBEHHBbIE pEaKIUH), TOJyYeHUEe U
IIPUMEHEHHE.

OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHasg M YKCYCHasi KHCIOTBHI:
CTpoeHue, (U3MYecKue W XUMHMUYECKHE CBOWCTBa (CBOMCTBa, OOLIMe A Kiacca KHUCIOT, PeaKius
sTepudukanym), noyydeHue u npumeHenue. CTeapuHoBasi U OJIEMHOBAs] KUCIOTHI KaK MpPeICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MIponau3 cinoxkHbIX 3¢upoB. Kupsl.
I'mnponus xupos. [Ipumenenue xxupos. buonornueckas posb KUPOB.

YrieBonapl: coctaB, KiaccHUUKAIMsA YTIIeBOAOB (MOHO-, OU- W TOJucaxapunisl). [moko3a —
MPOCTEHUIINIA MOHOCaXapu: 0COOEHHOCTH CTPOEHHSI MOJIEKYJIbI, (PU3HMUECKUEe U XUMHUYECKUE CBONCTBA
(B3aumopeiictBue ¢ ruapokcunom meau(ll), okucnenne ammuadHbIM pacTBopoM okcuiaa cepebdpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIIIOKO3bl), HAXOXKJICHHUE B MPHUPOJIE, IPUMEHEHHE, ONOIOTHYecKast poJib.
®orocunTe3. PpyKTO3a KaK H30MEP TITHOKO3bI.

Kpaxman u wnemntono3a kak mnOpupojHble mnoiuMepbl. CTpoeHHe Kpaxmana M IEeJUIIOJIO3bI.
Ouznyeckue 1 XMMHUYECKHE CBOMCTBA KpaxMaia (THIpOJIn3, KaUeCTBEHHAs PEaKIus C HOAO0M).

DKcIepUMEeHTaIbHBIE METOAbI U3yUEHHsI BEIIECTB M UX MPEBpAIlECHUI: IpoBeieHIe, Ha0I0JeHIe
Y OINHCAaHHWE JEMOHCTPALMOHHBIX OIBITOB: FTOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIIMHM OJHOATOMHBIX
cnupToB (OKucieHue »dTaHona okcujaoM wmeau(ll)), MHOroaroMHbIX CHHPTOB (B3aMMOJIEUCTBHUE
mmnepuna ¢ ruapokcuaoMm menu(ll)), ampaernmoB (OKMCIEHHWE aMMHUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxcunom menu(Il), B3anmozeiicTBre Kpaxmana ¢ HOAOM), TPOBEICHUE MPAKTHIECKON
paboTHI: CBOMCTBA PACTBOPA YKCYCHON KHUCIIOTHI.




PacuérHnie 3amayn.

Brruucnenuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO
BEIECTBA WJIU MPOAYKTa PEaKIMH MO MU3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX
BEIIIECTB WM MTPOyKTOB PEAKIINN).

A3oTcojepKallue OpraHnYecKue COeqMHEHUSI.

AMHMHOKHUCIIOTHI Kak aM@OTepHbIE OpraHWYecKue coeauHeHHs. DU3NYECKHe M XUMUYECKHE
CBOICTBa aMUHOKHUCIIOT (Ha IIpUMepe TTUIMHA). bronornueckoe 3HaUeHne aMUHOKHUCITOT. [lenTuabr.

benku kak mpupoHbIE BBICOKOMOJICKYJISIpHBIE coequHeHus. [lepBruHas, BTOpUYHas U TPETHIHAS
CTPYKTypa 0eKkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ACHATYpalUsl, KAUeCTBEHHbIC PEaKIIMU Ha
OeJIKHU.

DKCTepUMEHTAIBHBIC METO/IbI M3YyUSHUS BEIIECTB U MX MPEBPAIICHUIN: HAOIIOICHUE U OTIMCAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: ICHATYypaIisl OCJIIKOB MPHU HarpeBaHWH, IBETHBIC PEAKIIUU OCIIKOB.

BrbicokomosieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHS XHMHH BBICOKOMOJICKYJAPHBIX COCIWHCHUH: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALMH, CPEIHSS MOJICKYyJisgpHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHUN — TIOJIMMEPHU3aIHs ¥ TIOJTUKOHICHCAIIHS.

DKCIEPUMEHTAIbHBIE METOJbl M3yUYECHHMsS] BEHIECTB W UX MPEBPAILCHUN: O3HAKOMIJICHHE C
o0OpasnamMu NpUPOTHBIX M UICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyUyKOB.

MexmpeameTHbIE CBSI3H.

Peanuzanust MexXnpeaMeTHBIX CBsA3€M NpU HU3Yy4YEHUM oOpraHuueckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX MOHSATUH, TaK U TOHSTHH,
SIBJISTFOLITAXCSL CACTEMHBIMHU JIJISL OT/ICJIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: SBICHUE, HAYYHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHUS,
aHaJM3, CHHTE3, KilacCUpUKAIUA, IEePUOJANYHOCTh, HAOIIOICHHE, W3MEpEHHe, OSKCIECPUMEHT,
MOJICIMPOBAHHUE.

dusmka: martepus, DHEPrus, macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTHUYECKHH YpOBCHbD,
BEIIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MYCCKUE BEIWYMHBI U CIAMHUIBI HX
U3MEPCHHUS.

buonorus: kmerka, opraHu3Mm, Ouocdepa, oOMEH BeEHmIECTB B OpraHu3me, (QOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBA (OCIKH, YTICBOIBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBIE, TOTUTUBO, PECYPCHI.

TexXHOMOTHs: THUIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO TIUTaHHUS, MOIOIIME CPEJICTBA,
JIEKAPCTBEHHbIE M KOCMETHUYECKHE IMpenapaTsl, MaTepualibl W3 HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHUU

XuMudeckuil 3eMeHT. AToM. SIIpo aToma, U30TOMBI. DIIEKTPOHHAS 000I0YKa. DHEPreTHUECKHe
YpPOBHH, TOJYPOBHU. ATOMHBIE oOpOuTanmu, s-, p-, d- smemeHTb. OCOOEHHOCTH pacHpeaeIeHUs
JNEKTPOHOB TO OpOUTAISIM B aroMax »dJIEMEHTOB TMEPBBIX YETBIPEX TEPUOJIOB. DIEKTPOHHAs
KOH(UTypaIusi aTOMOB.

[lepuonnueckuii 3akoH u [leproanueckas cucrema xumudeckux sneMeHtoB Jl. M. Menaeneesa.
CBs3b eproaM4ECcKOro 3aKoHa u lleproanyeckoi cucteMbl XumMudeckux 3imeMeHnToB [[. 1. MenneneeBa
C COBPEMEHHON Teopued CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHYECKUX
AJIEMEHTOB W 00pa3yeMbIX WMHU MPOCTBIX U CIOKHBIX BEIIECTB MO TPYIIAM W TMEpHoJaM. 3HAYCHUE
MEPUOINYECKOT0 3aKOHA B PA3BUTUU HAYKHU.

CrtpoeHue BemiecTBa. XUMHYECKash CBsA3b. BUIBI XUMHUUECKOU CBSI3U (KOBAJICHTHASI HETIOJSPHAS U
MOJISIpHAs, MOHHAs, METajiMueckas). MexaHu3Mbl O0pa3oBaHHsS KOBAJCHTHOM XHUMHUYECKOH CBSI3U
(oOMEHHBI M JTOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTh. DIIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucienus. IOHbI: KATHOHBI U AHUOHBI.

BemecrBa MOJEKYJISpHOTO M HEMOJEKYISPHOIO CTPOEHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUMNBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.



[lonsiTue o npucnepcHbIXx cucteMax. VICTUHHBIE W KOJUIOMAHBIE pacTBOphl. MaccoBasi 10Jst
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHM4ecknx coenuHeHud. HoMeHkaTypa HEOpPraHHMYECKHUX BEIECTB.
I'eneTnveckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAUICKAIIUX K PATUYHBIM KJIACCaAM.

Xumnueckass peakuus. Kiaccudukanus XUMHYECKMX peakUudii B HEOPraHUYECKOH W
OpraHUYECKON XMMUU. 3AKOH COXPaHEHUSI MACCHI BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAILECHUS SHEPT U
MPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTUMble peaKIUU.
Xumuueckoe paBHoBecue. DakTophl, BIMIIONIME HA COCTOSHHE XHMHMUYECKOro paBHOBecHs. [IpunHimn
JlelllaTense.

Dnekrponutrueckas auccouuanus. CuibHbIe U ciadbie 3JeKTponuThl. Cpesia BOAHBIX PACTBOPOB
BEILECTB: KUCIIAsl, HEUTpasbHas, 1IeJI0YHAsl.

OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIEC PEAKIIUH.

DKcrepuMEeHTAIbHbIE METOJbl M3YUYEHHUS BELIECTB U WX NPEBpAIICHUI: JIEMOHCTpalus TaOJuIl
«llepuoguyeckas cucrema xumuyeckux oavieMeHToB [J[. WM. Menneneesa», u3ydeHue MoJenei
KPUCTAINTMYECKUX PEUIETOK, HAOII0JIeHHEe U OMMCAaHUE NEMOHCTPAIIMOHHBIX M J1a00paTOPHBIX OIBITOB
(pa3noxeHue MepokcHuaa BOAOPOJa B IMPUCYTCTBUU KaTaJIM3aTOpa, OIPEACICHHE CpPEIbl PacTBOPOB
BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO HMHAMKATOPA, PEaKlIUd HOHHOrO oOMeHa), MpOBEACHUE
MIPAKTUIECKON paboThl «BinsHUE pa3InYHBIX (AaKTOPOB HA CKOPOCTh XMMHUECKON PEeaKIIHmy.

Pacuérnble 3agaumn.

Pacu€rbl mo ypaBHEHMSM XUMHUYECKHUX PEAKUUH, B TOM YHUCIE TEPMOXUMHUYECKUE DPACUETHI,
Pacy€ThI C UCIIOJIB30BAHUEM MOHATHS «MACCOBAsl IOJISI BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnel. [lonoxxenue HeMetaiuioB B [lepuoanueckoit cucteMe XuMuueckux 3yemMeHToB 1. 1.
MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB. (DH3MUECKHE CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETaJUIOB (Ha IMpUMepe Kuciaopoaa, cepsl, pochopa u yriepona).

XVUMUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAUIOB (TAJIOTEHOB, cephl, a30Ta, Gocdopa, yriepona u
KpEMHHUS1) ¥ UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIMX KUCIOT, BOJOPOJAHBIX COSIMHEHUN).

[IpuMeHeHNe Ba)XKHENIIUX HEMETAJUIOB U UX COCIMHEHUM.

Mertamibl. [lonoxxenue MeraiuioB B Ilepuoguueckoil cucreme Xumuyeckux sinemeHToB [, U.
MenpeneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mme (uzndeckue
cBoiicTBa MeTaAJTOB. CIJIaBbl METAJIOB. DJIEKTPOXUMUYECKUI P/l HAPSHKEHUN METAJLIOB.

XUMHYECKHE CBOMCTBA BaKHEHIIMX METAJUIOB (HATPUM, KaJIUH, KaJbIM, MarHuii, aJtOMUHUMH,
LUHK, XpPOM, KEeJe30, Me/Ib) U UX COCTMHEHUH.

O6mue criocoObl MoTy4YeHusI MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJIbI M3YYCHHS BEIIECTB M WX MPEBpAICHUN: HU3yUeHHE KOJUIICKIIUH
«Mertannbel U CIUTaBbD», 00pPaA3lOB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTANBHBIX 3a7a4, HaOII0JeHHE U
OTIMCaHUE JIEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJECUCTBUE THAPOKCHIA ATIOMHHHS C
pacTBOpamMu KHUCIOT U LIEJI0UYel, KaueCTBEHHbIE PEaKIIMU Ha KATUOHBI METAJIIOB).

PacuéTnrie 3amaun.

PacuéTpl Macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PaCYETHI MacChl (00BEMA, KOTMUECTBA BEIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 0OECHEUYEHHWH DSKOJOTUYECKOW, JSHEPreTUYEeCKOW W MHUIIEBOW OE30MacHOCTH,
pa3BuTuu MeauIMHbL. [IoHATHE 0 HAYYHBIX METOJaX MMO3HAHUS BEUIECTB U XUMUYECKUX PEAKITUH.

[IpencraBnenuss o0 OOMUX HAYYHBIX MPUHIUNAX TMPOMBIIUICHHOTO TOIYYEHHUS BaKHEUIINX
BEILIECTB.

UenoBek B MHUpE BEUIECTB M MaTEpPHANIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTEpHaIbl, KpacKH, CTEKJIO, KepaMHKa, MaTepHajibl Uil 3JIEKTPOHMKHU,
HaHOMAaTepHAaJIbl, OpPraHUYECKHE U MUHEPAIbHBIC yI0OpEHUSI.

XHUMHS U 310pOBBE YEJIOBEKA: MPABUJIA HCIIOIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€30IMacHOTO HCIIOIH30BAHUS MMPENapaToB OBITOBOM XUMUU B TIOBCEITHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3U.



Peanuzanust MeXNpeAMETHBIX CBA3€H NpU M3Y4YeHHUH OOLIed M HeopraHudeckod xumuu B 11
KJIacCE€ OCYILECTBIIAETCS Yepe3 MCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IOHATHH, Tak U
MOHATHM, SBISIOLIUXCS CUCTEMHBIMHU I OTEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OOwe ecTecTBEHHO-HAy4HbIE IMOHATUSA: HAay4HbIM ()akT, rumoresa, 3aKOH, TEOpUs, AHAIM3,
CHHTE3, KJIACCHU(HKAINA, NMEePUOAUIHOCTb, HAONIOJCHHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, W3MEPEHUE,
SBJICHUE.

®usuka: Marepus, DJHEpPrus, Macca, arToM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaZlMOAKTUBHOCTb, MOJIEKYJA, SHEPreTMYECKUl ypOBEHb, BEILECTBO, Te€JIO0, OO0BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3Kocucrema, Ouocepa, Makpo- U MHUKPOIJIEMEHThl, BUTAMHHBI,
0OMEH BEIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE€3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonmorusa: XUMHUYECKas IPOMBILUIEHHOCTb, METAJUIyprus, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHalIOB, CEJIbCKOXO35HCTBEHHOE MPOM3BOJICTBO, MUIIEBAsI IPOMBIIUIEHHOCTb, (hapMaleBTHYECKas
IIPOMBIIIIIEHHOCTh, IMPOU3BOJACTBO KOCMETHMYECKUX IIPENaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTEpHAIIOB, JJIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS OOYYAIOIIUMHUCS MPOrpaMMm
cpenHero obmero oOpa3oBaHHMs (JIMYHOCTHBIM, MeETalpeIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJIMYECKON OCHOBOW ISl Pa3pa0OTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOSHUS MPOrPaMM CPEIHEro
o0uiero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cootBercTBHHU C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX PC3YyJIbTATOB
OCBOGHHUS TpeAMeTa «XUMUS» Ha YpPOBHE CpeaHEro oOiiero o0pa3oBaHUS BBLAEIEHBI CIEAYIONINE
COCTaBJISIOIITHE:

OCO3HaHHE OOYyYarONIMMHCS POCCHUICKOM TpakIaHCKONW WIEGHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOITPEICTICHHIO;

HaJIM4re MOTHUBALIUU K 00YYEHHUIO;

LIEJICHATIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKJIEHUM JUYHOCTHU HAa OCHOBE KITIOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCS B CBOEH JESATEIBHOCTH
HEHHOCTHO-CMBICJIOBEIMU YCTAHOBKaMHU, IPUCYIIUMU HeHOCTHOﬁ CUCTEMEC XUMHUYECCKOTO O6p330BaHI/I5[;

HaJIW4Me MPABOCO3HAHUS DKOJIOTUYECKOW KYJIBTYPhl U CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
JKN3HCHHBIC IJIAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMera «XHMHsD) JOCTUTAIOTCS B €AMHCTBE Y4eOHOU u
BOCIIUTATEIILHON ACATCIIBHOCTH B COOTBETCTBUH C TYMAHUCTUYCCKUMH, COOUUOKYJIBTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU [EHHOCTSAMHU U HJeallaMd POCCUHCKOTO TPaXkIaHCKOTO oOOIIecTBa, MPUHATHIMU B
oOmecTBe HOPMaMH M TpaBHJIAMHU TIOBEJCHHUS, CIOCOOCTBYIOIIMMH IIpPOIleCCaM CaMOITO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI TUYHOCTH O0YYaIOIITHXCS.

JIM4HOCTHEIE PE3YIBTATEI OCBOCHHA IMPEAMETA «XUMUD» OTpaXxaroT C(i)OpMI/IpOBaHHOCTB OIIbITa
MO3HABATEIHHON U MPAKTUYECKOUN JESATENbHOCTH O0YUaIOIUXCs TI0 pealn3alui MPUHITHIX B 00IIeCTBe
HGHHOCTeI\/’I, B TOM YHUCJIC B YaCTH:

1) rpaxaaHCKOTr0 BOCIUTAHMS:

OCO3HaHHUS 00YYarOIIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 005S3aHHOCTEH, YBaXKECHHS K 3aKOHY
Y TIPABOTIOPSIKY;

MIpeICTaBJICHHS O COLMAIbHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOH NEATETBHOCTH MPHU CO3JAaHHM Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHbIX U MMO3HABATENbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHMMATh U MPHUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBl IPYTUX MpU
aHaJIM3€ Pa3INYHbIX BUJOB YUeOHOI e TeNbHOCTH;



2) IaTPMOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS! K UCTOPUYECKOMY M Hay4YHOMY HACJIEIUIO0 OTE€UECTBEHHOW XUMHUH;

YB@KEHHUsI K IMPOIECCY TBOPUYECTBA B 0O0JACTH TEOPUM U MPAKTHYECKOTO NMPHUMEHEHHsS] XUMUH,
OCO3HaHHUS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3yJIbTaT JUIMTEIbHBIX HaOMIOACHUN, KPOMOTIMBBIX
9KCIIEPUMEHTAJIBHBIX IOUCKOB, IOCTOSIHHOIO TPpyZa YUEHBIX U IPAKTUKOB;

MHTEpeca U MO3HaBaTeJIbHBIX MOTHUBOB B IMOJYYEHHUU M MOCIEAYIOLIEM aHaiu3e WH(OpMaluu O
MIEPEOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMMH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OLIEHHMBAaTh CUTYallMd, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMH, U NPUHUMATH
OCO3HaHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBApHUILEH C MO3ULUNA HPAaBCTBEHHBIX
U IIPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAaHMUsT LEHHOCTeW 3740poBOro u Oe3omacHoro oOpa3a KHM3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOuroIeHHS TIPaBUII O€30MaCHOTO OOpaIIeHHsI C BEIECTBAMH B OBITY, TOBCEHEBHOM KHU3HHU U B
TPYIOBOH JESITEIbHOCTH;

MOHMMAaHMsI LEHHOCTH MPaBUJ WHAMBHIYAJIbHOTO M KOJJICKTHBHOTO O€30MacHOrO MOBEACHHS B
CUTYaLUAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMA TOCIEICTBHA W HENPUATUS BPEAHBIX TNPUBBIYCK (YIOTPEONCHHUS — AJIKOTOJIA,
HAapKOTHUKOB, KYPEHHUS);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B y4€OHO-UCCIIEIOBATEIBCKOM AeSITeNbHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKOM U APYIUX BUJAX ACATCIBHOCTH;

YCTAaHOBKH HAa aKTHBHOE Y4YacTHE B PEUICHUM IMPAKTHUYECKHUX 33/1a4 COIUAIBbHOMN HaIllpaBICHHOCTH
(B pamMKax CBOETro KJacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYEeCKOMY HM3Y4YEHHIO MPOQEecCHil pa3iMyHOro poja, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 0 XUMHH;

yBaXEHUS K TPYIY, JIOASIM TPy/ia U pe3yibTataM TPYyAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYyAJIbHOM TPAEKTOPUU O0Opa3oBaHus, OyIyIlIeH
npodeccun U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JHMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) IK0JI0rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11€JIECO00Pa3HOT0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHUKY CYIECTBOBAHHS KU3HH
Ha 3emIe;

MOHMMAaHMsI TJ00AJIBHOTO XapakTepa »HKOJOTHYECKUX MpoOIeM, BIUSHUS HSKOHOMHUYECKUX
MPOIECCOB HAa COCTOSTHUE MPUPOJHON U COLMATILHOM CPEJIbI;

OCO3HaHMA HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTIDKEHUH XUMHM JJIsl PELIeHHsS BOIPOCOB
palOHaIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENPUATHUS JECUCTBUM, MPUHOCSIINX BPEJ OKpYKaloLIEH MPUPOJHONW cpene, YMEHUs
MIPOrHO3UPOBATh HEONArONPHUATHBIE SKOJIOTHMYECKHE TOCIEACTBUS MNPEINPUHUMAEMBIX JEHCTBUN U
MpeI0TBPAIATh UX;

HaJIM4Yus Pa3BUTOIO  3KOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHYECKOW KYyJbTYpbl, OIbITa
NESATENIBHOCTH 3KOJOTMYECKON HANpaBICHHOCTH, YMEHHUS PyKOBOJCTBOBATbCSI UMHU B I0O3HABATEIbHOM,
KOMMYHHUKAaTUBHOM M COLIMAJIBHOM TNPAaKTHKE, CIOCOOHOCTH W YMEHHsS aKTHBHO MPOTHUBOCTOATH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BHTHUS
HayKHU ¥ 00I1IeCTBEHHOM MPaKTUKU;

MOHUMAaHHMs CTICHU(PUKN XUMHUH KaK HAyKH, OCO3HAHMS €€ poiIH B POPMUPOBAHUH PAIIIOHAIIEHOTO
HAyYHOTO MBIIUICHHS, CO3JJaHUU LEJIOCTHOTO MPEACTABICHUSI 00 OKpYKaIOIeM MUpE KaK O €IUHCTBE
MPUPOJBI M YeNIOBeKa, B TIO3HAHUM MPHUPOTHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MPOoOJIeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;



yOSXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJsi COBPEMEHHOW I[MBWIM3AlMU: B €€
T'YMaHUCTHYECKON HANPaBJICHHOCTH M BaKHOW POJIM B CO3JJaHUU HOBOMW 0a3bl MaTepUAIbLHON KYJIbTYPHI,
pelIeHnH TI00ATBHBIX MPOOJIEM YCTOMUMBOTO PA3BHTHUS YEIIOBEUECTBA — CBIPHEBOW, YHEPIETUUYECKOM,
MUIIEBON U 9KOJOTUYECKON O€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEUeHUN YCIOBUN YCIEUTHOTO
TpyJa 1 SKOJIOTHYECKH KOM(DOPTHOH KU3HH KaKOTO YIeHa OOIIECTBa;

€CTECTBEHHO-HAyYHOM IPAMOTHOCTH: IMIOHUMAHHUS CYIIHOCTH METOJOB MO3HAHUS, UCIIOIb3YyEMBIX
B €CTECTBCHHBIX HayKaX, CIOCOOHOCTH HCIOJIL30BaTh MOJTy4YaeMble 3HAHUS JJIS aHATU3a U OObSICHEHUS
SIBJIGHUN OKPY>KAIOLIEr0 MUpa M MPOUCXOISAIIUX B HEM M3MEHEHUl, YMEHHUs JelaTb 00OCHOBAaHHBIC
3aKJIFOYCHHUs HA OCHOBE HAYYHBIX (DAKTOB M MMECIOIIUXCS JAHHBIX C IENBI0 MOJYYCHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PElIeHUs mpobdieM B
peaIbHBIX KU3HEHHBIX CUTYALMSIX;

HMHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH MO0 XHMHH B COOTBETCTBUU C )KU3HCHHBIMU IMMOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TPyAa B pa3inuHbIX chepax nmpodhecCHOHATBEHON JesITeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yibTaThl OCBOCHHSI y4eOHOTO TMpeaMera «XHUMHUsS» Ha YPOBHE CPEIHETrO
o0mero o0pa3oBaHuUs BKIIFOYAIOT:

3HaYUMBbIC JUISI  (OPMUPOBAHUS  MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEXIAUCIUILTMHAPHBIC
(MEXIIpeIMETHBIC) OOIIEHAYYHBIC IMOHATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KApTHHBI MHpa WU
crenupuKy METOJIOB TIO3HAHMSI, HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS,
SIBJICHUE, IPOIIECC, CHCTEMa, HAy4dHbIH ()aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCCIIeIOBaHNE, HAOIIOICHNE, H3MEPEHUE, IKCTICPUMEHT U JIPYTHE);

yYHHUBEpCaJbHbIe y4eOHbIC JEHCTBUSA (TO3HABATENIbHbIC, KOMMYHUKATHBHBIC, PETYJISITHBHBIC),
obecnieunBaromue (opMupoBaHue (QYHKIMOHAIBHONH TPaMOTHOCTH U COIUMAIBHONH KOMIICTCHIIUU
00ydJaromuxcs;

CIOCOOHOCTh o0yuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHUS U yHMBEpCAJbHbIE y4eOHbIC JEMCTBUS B MO3HABATENBHOM M COLMAIBHOM
MIPaKTHKE.

MeramnpeamMeTHbie  pPe3ysibTaThl  OTPAKAlOT  OBJIAJICHUE  YHUBEPCAIBHBIMU  yU4EOHBIMH
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU NMO3HABATEIbHBIMHU JA€HCTBHAMM:

1) 6a3oBble JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITEIbHO  (popMyNnHpoOBaTh H  aKTyaJlU3UpOBaTh  MpoOJeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEIETIATh 1EeNN JIeATeTLHOCTH, 3a/1aBasi TapaMeTpbl U KPUTEPHUH UX JOCTHIKEHUS, COOTHOCHUTH
pe3yabTaThl IEATEILHOCTHU C OCTABJICHHBIMU LIETISIMU;

WCTIOIH30BaTh MPU OCBOCHUHW 3HAHUI MPHUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIACIATH XapaKTEPHbIE
MPU3HAKY TOHATUN M yCTAaHABIMBATH MX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATHUS IS
O0OBSCHEHHS OTJICTBHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(UKAIIMY BEIIECTB U XUMHUUECKHUX PEaKIIHiA;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKITY N3Yy4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE PACCYKJEHUS (MHIYKTUBHBIC, NI€TyKTUBHBIC, IO AHAJOTHUU), BBISABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHUPOBATH BHIBOABI U
3aKJIFOYCHUS,

MIPUMEHATH B TIPOIIECCE TTO3HAHUS, UCIIOJIb3yeMbIe B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBhIBATH MOJICIbHBIE MPEJCTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) JJIEMEHTa, XUMUYECKas
dbopmyna, ypaBHEHHE XHUMHUYECKOW pEaKIMu — TPU PEIICHUH YyYeOHBIX TI03HABATEIBHBIX |
MPaKTUYECKUX 3aja4, MPUMEHSITh Ha3BaHHBIC MOJIETIbHBIE TIPEICTABICHUS AJI BBISIBJICHUSI XapaKTEPHBIX
MPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMUUYECKHUX PEAKIIUM.

2) 6a3oBbIe HccCIeI0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMUYCCKUX PEAKITUH;



(hopMyIHpOBATh LETH U 3a/1a4H UCCIIEI0BaHMS, HCIIOIb30BaTh OCTABIEHHBIE U CAMOCTOSTEILHO
c(OpMyJIMpPOBAaHHBIE BONPOCHl B KAaueCTBE HHCTPYMEHTA IIO3HAHHUA M OCHOBBI A (DOPMHUPOBAHMS
THIIOTE3BI 110 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BIAJe€Th HABbIKAMM  CaMOCTOATEJIBHOTO  IUIAHUPOBAaHMS W TPOBEJEHMS]  yYEHHUYECKUX
HKCHEPUMEHTOB, COBEpPUICHCTBOBATH YMEHHUS HAOMIONaTh 3a XOJOM IHPOIECcCa, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €r0 pe3yJbTar, HOpPMyIUpOBaTh 0OOOIIEHHS 1 BBIBO/bI OTHOCUTEIBHO IOCTOBEPHOCTH
Pe3yabTaTOB MCCIIEIOBAHNUS, COCTABIIATH 0OOCHOBAHHBIN OTUET O MpoesIaHHOK paboTe;

IpUOOpETaTh ONBIT YYEHWYECKOH HCCIEeI0BATEIbCKOW U NMPOEKTHOW JEsITEeIbHOCTH, MPOSABIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOIOB PEIICHUsS MPaKTHYECKUX 3a/ad,
IIPUMEHEHMIO Pa3JINYHbIX METOAOB IIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B PA3IMUYHBIX HCTOYHHMKAX HMH(pOpMALMU (HAy4HO-NOIYJIspHas JMTepaTypa
XHUMHAYECKOTO COJIEPKaHMs, CIIPaBOYHbIE TOCOOMs, pecypchl HTepHeTa), aHaTH3UpOBaTh HH(HOPMAITUIO
pa3nuyHbBIX BUAOB M (OpM IMpeACTaBICHUS, KPUTHUECKH OLEHMBATh €€ JOCTOBEPHOCTb U
HENPOTHUBOPEYUBOCTb;

(opMyIMpPOBATH 3aPOCHl M IPUMEHSATh Pa3IMUHbIe METOJIbI IPU MOUCKE U 0TOOpE MH(OPMAIH,
HEOO0XOAUMO JIs1 BBIITOJTHEHHS yUEOHBIX 33124 ONPEAeIEHHOTO TUTIA;

IpUOOpeTaTh ONbIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTMH MU
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAlbHYI (OpMy MpeacTaBieHHs HHPOpPMALUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyYHBIH SI3bIK B KayecTBE CpeACTBA MpHU paboTe ¢ XMMHUUYECKOW MHpopMaiuei:
NPUMEHATh MEXINpeaAMeTHble ((U3nyeckre W MaTeMaTHYeCKHe) 3HAKW M CHUMBOJBL, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIOJIB30BATh U IIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIJIATHOCTH.

OgJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOIPOCHl IO CYIIECTBY OOCY)XIaeMOH TeMbl B XOJ€ JAWalora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh UJEH, POPMYIHPOBATH CBOM IPEUIOKEHUS OTHOCHTEIBHO BBINOJIHEHUS NPENI0KEHHOM
3aJauu;

BBICTYNIaTh C IMpe3eHTaled pe3ysibTaTOB I103HABATEIbHON JI€ATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITENIFHO HJIM COBMECTHO CO CBEPCTHHKAMH TPU BBIIIOJHEHWH XUMHUYECKOTO JKCIIEPHMEHTA,
MPAKTUYECKONH paboThl IO HCCIEJOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB, pealu3alii y4eOHOTro
npoekta # (OPMYIUpPOBATh BBIBOJABI IO pE3yJibTaTaM TMPOBEAEHHBIX HCCIENOBAHUNA MYTEM
COIJIACOBAHUS MO3ULUH B X0/le 00CYKIeHNUs U 0OMEHAa MHEHUSIMHU.

OBiiaieHNe YHUBEPCAJIbHBIMY PeryJsTHBHbBIMU 1€ CTBUAMU:

CaMOCTOSITENIFHO IJIAHWPOBAaTh M OCYMIECTBISITH CBOIO  IMO3HABATEIBHYIO JESTEIHHOCTD,
ompenenss e€ LeIM M 3aJadyd, KOHTPOJIUPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
TpeJyIaraeMblii aITOPUTM JEHCTBUN TIPH BBITOJHEHHH YI€OHBIX U MUCCIIEIOBATEIBCKIX 3a]1a4, BEIOMPAThH
Hanbonee >PPEeKTUBHBIN CcrIOCOO MX pEHIeHUs ¢ YYETOM NOJIY4YEeHHs HOBBIX 3HAHUM O BELIECTBAX U
XAMHAYECKHUX PEaKIUsIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHaIM3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

[IpenMeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABIEHUH O XHUMHUYECKOM COCTaBIAIOUICH €CTeCTBEHHO-HAyUYHOU
KapTUHBI MUPA, POJIM XMUMUU B TIO3HAHUU SBJICHUI IPUPOJIbI, B GOPMUPOBAHUN MBIILIECHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHAIBLHONW TPaMOTHOCTH, HEOOXOAMMOM AJIsi pEIIeHUs] MPAKTUYECKHX 3a1ad U
9KOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpesie;

BJIAJICHUE CHCTEMOH XMMMUYECKHX 3HAHMUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOLIUE HOHSITHS
(XMMUYeCKUH  DJIEMEHT, aTOM, DJJEKTpOHHas 000J04Yka aroma, MOJIEKyJa, BaJlEHTHOCTD,
JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasi CBS3b, CTPYKTYpHas Gopmyna (pa3BEpHyTas U COKpamEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YIJIepOoJHbIA CKeleT, (yHKIUOHAJIbHAs TpYIINa, paauKal,



M30MEepUs, U30MEPhl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPO U a30TCOAECpKaIIUe
COEIMHEHUS, MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHMS); TEOPUU U
3aKOHBI (Teopusi CTpOEHUs opraHudeckux BemiecTB A. M. BytinepoBa, 3akOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XMMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKalllue B
OCHOBE MTOHMMAHUS MPUIMHHOCTH U CUCTEMHOCTH XUMHYECKHX SIBIICHUH, (PAKTOIOTUYECKUE CBEACHUS O
CBOICTBAxX, COCTaBe, MOJYyYEHUHU U 0€30MaCHOM HCIOJIb30BAaHUU BaXKHEUIINX OPraHMYECKUX BEILECTB B
OBITY U IPAKTHYECKOH JEITETLHOCTH YEeTIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATUH, yCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIME IMIOHSATHSA TMPU ONUCAHUU COCTaBa, CTPOCHUS U
MIpeBpAIECHUI OPraHunYeCKUX COeIMHEHUM;

c(OPMUPOBAHHOCTh YMEHHUU HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHUKY JUJII COCTaBIICHUS
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (QOpMyN OpPraHMYeCKUX BEUIECTB U
YpPaBHEHUN XHUMHUYECKUX PEAKIUN, M3TOTAaBIMBATH MOJEIHA MOJIEKYJ OPraHMYeCKUX BEHIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpPMUPOBAHHOCTh yMEHHI YCTAaHABIMBATh NPHHAJICKHOCTh WM3YyUYEHHBIX OPraHUYECKHX
BEIIECTB M0 MX COCTaBY M CTPOEHUIO K OMpeAeNEHHOMY KJIacCy/TpyIie COeAUHEHUN (yTieBOAOPOAIbI,
KHUCJIOPOJT U a30TCO/CPIKAIIUE COCTUHECHHS], BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS), 1aBaTh UM Ha3BaHUS
o cucremarnueckoid HomeHknarype (IUPAC), a Takke MpuBOIUTH TPUBUAIBLHBIC HA3BAHUS OTICIBHBIX
OPraHMYECKUX BEHIECTB (ITHIEH, NPOMWICH, aleTWICH, OJTHJICHTIUKOJIb, TJIUICPUH, (EHOI,
dbopManbaeru, aneTajgbAeTH, MypaBbUHAs KHCIOTa, YKCyCHas KHCJIOTa, OJIEMHOBas KHCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, [eJUIt0J103a, TIUIHH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEIENISITh BUIbI XUMUYECKOM CBSI3U B OPIraHUYECKUX COCAMHEHUSIX
(onuHapHBIE U KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUU CTPOCHUS OPraHMUECKHUX BEIIECTB A.
M. BytnepoBa mjis OOBSICHCHHSI 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS, 3aKOH
COXPAaHEHHUS MacCChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PU3UYECKHE M XUMHYCCKHE
CBOMCTBA TUIHWYHBIX TPEICTABUTENEH Ppa3IWYHBIX KJIACCOB OpPraHMYECKUX BeHIeCTB (MeTaH, 3TaH,
STWJIEH, TPONMWIEH, areTwieH, OyrtaaueH-1,3, MerunOyrtamuen-1,3, O€H30J, METAaHOJ, JTAHOII,
STHJICHTJIUKOJb, TJIHLEPUH, (EeHON, aneTanblIeru], MypaBbUHAasT M YKCyCHas KHUCJIOTHI, TJIOKO3a,
KpaxMal, IeJUII0JI03a, AMUHOYKCYCHAs KUCI0Ta), WUTFOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKIYy HUMHU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU C UCTIONb30BAHUEM CTPYKTYPHBIX (pOpMyT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHHWKHU YTIEBOJOPOIHOTO CHIPbs (HE(PTH,
MPUPOAHBIN Tra3, yrojb), CHOCOOBI HX TMepepadOTKH U TMPAKTHYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYHCICHHS MO XHUMHYECKAM ypaBHEHUSM (MaccChl,
00BEMa, KOJIMYECTBAa HMCXOJHOTO BEIIEeCTBA HIIM MPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MJIM MMPOJTYKTOB PEAKIIHH);

c(OpPMHUPOBAHHOCTh YMEHUH BIIAJIETh CHUCTEMOW 3HAHUKW OO0 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMSI, UCIOJIb3YEeMbIX B XUMHH TIPH W3YYCHUH BEIIECTB M XMUMHYECKUX SIBIICHWU (HaOIIOJCHUE,
U3MEpEHUe, HKCIIEPUMEHT, MOJICIHPOBAHKE), HCIOIH30BaTh CHUCTEMHBIC XHMHUYECKHUE 3HAHUS s
MPUHATHAS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHH COOJIIOAaTh TIpaBWja TMOJH30BAHUS XHUMHYECKON TMOCYIOH W
1ab0paToOpHBEIM 000pYyJOBaHHEM, a TakKXKe MpaBuiIa OOpallleHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMUPOBAHHOCTh ~YMEHHH IUTAHUPOBATh W  BBINONHATH XUMHUYECKHH  DKCIEPHUMEHT
(mpeBpallleHHsl OpraHUYeCKUX BEIIECTB MPU HArPEBaHUU, MTOJIyY€HHE STUJICHA U U3yUYEHHUE €ro CBONCTB,
KAaueCTBEHHBIC PEaKIMH OPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB TpU HArpeBaHHUH, I[BETHBIC
peakIu OCJIKOB) B COOTBETCTBUHU C MPABWIIAMH TEXHUKH 0€30MaCHOCTH MPHU OOpaIEHNH C BEIICCTBAMU
1 1ab0paTOPHBIM O0OPYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO IKCIEpUMEHTa B (opme
3alMCU YpaBHEHUU COOTBETCTBYIONIMX peakiuil M (OpMyIHUpPOBAaTh BBIBOABI Ha OCHOBE ATHX
pe3yIbTaTOB;



c(OPMUPOBAHHOCTh ~YMECHHHA KPUTHYECKA AaHATU3UPOBATh XUMHUYECKYI0 HWH(OpPMAIIHUIO,
MOJTy4aeMylo M3 pa3HbIX HCTOYHHKOB (CpeicTBa MaccoBor MH(popmanuu, UHTepHET U IpyTuXx);

c(hOpPMUPOBAHHOCTh YMEHUH COOMIOAATH MpaBUIa SKOJOTHYECKH LIeTIeCO00Pa3HOTO TIOBEICHUS B
OBITY M TPYIOBOW NESATEIHFHOCTH B IENISAX COXPAaHEHHS CBOETO 3I0POBbS M OKPYKAIOUICH MPUPOIHOM
CpeIbl, OCO3HABaTh OIMACHOCTh BO3JCHCTBUS Ha J>KHBBIC OPTaHU3MBI OMPEICIEHHBIX OPTaHHMYECKHUX
BeIIEeCTB, MOHMMAas cMmbicn mokaszarens [IJIK, mosicHAT, Ha mpuMepax crnocoObl YMEHBIICHHS U
MPEIOTBPAIIECHHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIs1 0OYYaIOIIMXCS C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBSI: YMEHUE IPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEUICCTB U XUMHUECKHX SBJICHHIA,

JUIL CIETBIX M CIa0OBHUIAIINX OOYYArOIIUXCS: YMEHHE HCIOIb30BaTh PeElbe()HO-TOUYCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMu4Ieckux (HopMyIr.

11 KJIACC

[IpenMeTHbIe pe3ysibTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaKaroT:

C(OPMHUPOBAHHOCTb TPEACTABICHUN: O XHMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-HAay4YHOU
KapTHHBI MUpPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUI NPUPOAbI, B POPMHUPOBAHNU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAJIBHONW IPaMOTHOCTH, HEOOXOAMMOM AJI pelleHHUs MPAaKTUYECKHX 3alad U
HKOJIOTUYECKHA OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM CPeIe;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIME IOHATHUSA
(XuMHUYECKHUH 3JIEMEHT, aTOM, U30TOTl, S-, P-, d- 3JEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEHEHb OKHCICHHS, XUMHUUYECKas CBS3b
(xoBaJIeHTHAs, NOHHAsI, METAJUIMYECKAs, BOJOPOIHAS), KPUCTAJUIMUECKAsl pelI€TKa, TUIbl XUMHUUECKUX
peakuui, pacTBOp, IEKTPOJIUTHI, HEDJIEKTPOJUTHI, JJICKTPOIMTHYECKAs JUCCOLMALNS, OKHUCIIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUYECKON peaKui, XUMUYECKOE PABHOBECHE);TEOPUU U 3aKOHBI (TEOpUs
NMEKTPOJINTUYECKON aucconuanyy, nepuonndeckui 3axko” JI. M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl BEUIECTB, 3aKOH COXPAaHEHUS M NPEBpAIICHUS DHHEPrUM IPU XHUMHUYECKHUX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMaHMsI TPUYUHHOCTH W CUCTEMHOCTH XHMHUYECKHX SIBICHHH, (DaKTOJNOTHUECKHUE CBEACHUS O
CBOMWCTBAX, COCTaBe, MOJYYEHUH U 0€30MaCHOM HCII0JIb30BaHUM Ba)KHEHIINX HEOPraHUYECKHX BEIIECTB
B OBITY U IPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

Cc(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHble NPU3HAKU IOHATUH, YCTaHABIUBATh MX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIIME MIOHATHUS IIPU ONMHUCAHUY HEOPTAaHUYECKUX BELIECTB U UX
MPEBPAILCHUI;

c(OPMHPOBAHHOCTh YMEHUN HCIOJIb30BATh XMMHUYECKYIO CUMBOJIUKY JJISi COCTaBJICHUs (popmyi
BELIECTB M YypaBHEHHUH XMMHMYECKHUX peakuui, cucremMatudeckyro HomeHkiarypy (IUPAC) u
TPUBHAJIbHBIE HAa3BaHUS OTJEIIbHBIX HEOPraHUYECKHX BEIIECTB (YrapHbIH Ia3, yriaeKUCIblid ra3, aMMHaKx,
raméHasi U3BecTb, HeranéHasi U3BECTh, MUThEBAs COJIa, MUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHMH OINpeNeNsiTh BAJIEHTHOCTb W CTENEHb OKHUCIEHHUS XHUMHYECKHX
JJIEMEHTOB B COEIMHEHMSIX DPA3JIMYHOTO COCTaBa, BUJ XHMMHUYECKOM CBS3M (KOBaJ€HTHAasl, MOHHAs,
MeTaJuIn4yecKast, BOJOPOAHAs) B COSANHEHHSIX, THUIT KPUCTALIHYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MoJIEKyJsIpHas, HOHHAs, MeTalJIM4yecKas), XapakTep Ccpelbl B BOAHBIX pPAacTBOpAx
HEOPraHUYECKUX COCAVHECHUM;

c(OpMUPOBAHHOCTh YMEHHMI YCTaHABIMBATh MPHUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB IO HX
COCTaBY K OIpeNeNIEHHOMY KJIacCy/TpyIIe COeAUHEHHH (TPOCThIe BEIIECTBA — METAJIbl U HEMETAJIbI,
OKCH/Ibl, OCHOBaHMsI, KUCIIOTHI, aM(pPOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH Nepuoandeckoro 3akona J[. . Menneneesa u
JI€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYIO, OOBSACHUTEIbHYIO U IPOTHOCTHUYECKYIO (DYHKINM;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh JIJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
aneMeHToB 1-4 mnepuonoB Ilepuommueckoit cuctembl xumudeckux snemeHtoB JI. M. Menneneesa,
UCTONB3YsSd TOHATHS «S-, p-, d-3JIEKTPOHHBIC OpPOHUTAIM», «IHEPreTHUYECKHE YPOBHM», OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMMMYECKHX JJIEMEHTOB M HX COCIUHEHHMH IO NEpUoJIaM U
rpymnmnaM [lepuoanueckoi cucteMsl XUMU4eCKUX 31eMeHToB [l 1. Menneneesa;



c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOILIME XWMHUYECKHE CBOICTBa
HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE I'€HETUYECKOM CBA3U
MEXKJy HEOPraHMYECKUMHU BEIIECTBAMM C IIOMOILIbI0 YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKHUX
pEaKHNii;

c(OPMUPOBAHHOCTh yYMEHHS KIACCH(PUIMPOBATh XUMHYECKHE pEAKIUH TI0 Pa3IuIHBIM
npu3HaKaM (YHUCIy U COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3G (EeKTy peakluuu, U3MEHEHUIO
CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIINHU, YIACTHIO KaTaJu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBIIATH YpPaBHEHUS PpEaKUUN Ppa3IWYHBIX THUIIOB, IOJIHBIE WU
COKpAaIIEHHBIC YPAaBHEHUS PEaKIHii MOHHOTO OOMEHA, YUHUTBIBAsl YCIOBHS, NMPH KOTOPBIX 3TH PEAKIHH
HIYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOITBEPKIAIONINE KAueCTBEHHBIH COCTaB
pPa3JINYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IyTEM HMOHBI, NPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUHN PACKPHIBATh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATHX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW peaklud OT
pa3nuyHbIX (HaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BoznerictBus (nmpunnun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh XHMMUYECKHE IPOLIECCH], JEXKAaIlue B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYYEHHUSI CEPHOU KUCIIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTDH MPECTaBICHUN
00 00IUX HAYYHBIX MPUHIUIAX U SKOJIOTHIECKUX MPOOIeMax XUMHUIECKOTO ITPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH BBIYMCICHUS C HCIOJB30BAHHWEM IOHATHUS «MaccoBas
701l BEILECTBA B pPAacTBOpE», OOBEMHBIX OTHOLIEHWH Ta30B IPU XHMUYECKUX PEAKLHAX, Macchl
BellecTBa WM o0bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO W3
YUYaCTBYIOUIMX B PEAKIMU BEIECTB, TEIJIOBOTO 3((eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHECHHS
Macchl BELIECTB, IPEBPAILECHHS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUU COOJIIOJIaTh TMpPaBWJIA TIIOJB30BAHHUS XUMHUYECKOM TIOCYyA0H U
1abopaTopHBIM 000pYJOBaHHEM, a TakXKe MpaBuia oOpalleHHs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHSMH IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHITH XUMUYECKUH IKCIIEPUMEHT (pa3yioKeHne
IIEpOKCUJA BOJOpPOJA B IPHUCYTCTBUM KaTaJIM3aTOpa, OIPEACIICHHE CpPEIbl pacTBOPOB BEIIECTB C
MOMOIIBI0 YHHUBEPCAIBHOTO HHJWKATOPA, BIMSHHE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIyy, peakiud HWOHHOTO OOMEHAa, KAaueCTBEHHBIE peakiuh Ha cyibdar-, KapOoHAT- W XIJIOPHJ-
AQHUOHBI, Ha KAaTUOH aMMOHMS, DEIICHHE SKCIEePUMEHTANbHBIX 3aJad 1o TtemMaM «Meramiby u
«HemeTtanmnbl») B COOTBETCTBUU C MPABUIIAMU TEXHUKU O€30MIACHOCTH NMPHU OOPAIIEHUH C BEIIECTBAMH U
71a00paTOpHBIM 000PYZOBAHUEM, MPEACTABIATH PE3yIbTaThl XMMHUYECKOIO 3KCIepuMeHTa B (opme
3allUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuuii MU (OpMyIupoBaTh BBIBOJBl Ha OCHOBE ATHUX
pe3yabTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATh XMMHUYECKYI0  HH(POpMAIHIO,
MOJIy4aeMy10 U3 Pa3HbIX HICTOYHHUKOB (Cpe/ICTBa MAaCCOBOM KOMMYHHUKaIMK, IHTEepHET U IpyTrux);

c(OpPMHPOBAHHOCTh YMEHUI COOIOAATh MpaBUiIa HKOJIOTHUECKU 11eJ1Ieco00pa3HOro MOBEJCHUS B
OBITY U TPYJIOBOM JESATENHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY’KaloleH MpUPOIHON
Cpenbl, OCO3HaBaTh ONACHOCTb BO3JEHUCTBHS HA >KMBBIE OPIaHU3MBI ONPEIEIEHHBIX BEIIECTB, [IOHUMAs
cmpicn nokazarens [IJIK, mosicHsITh Ha mpumepax crnocoObl yMEHbBIIEHUS M MPEeIOTBPALEHUS HX
BPEHOTO BO3JIECHUCTBYS HA OPTaHU3M YEJIOBEKA;

JUIsL O0Y4aIOUINXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pPOBbS: YMEHUE MIPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METO/AX [TO3HAHUS BEIIECTB U XUMUUECKUX SBIICHU;

JUIS CJETbIX W CIA0OBHUIAIIMX OOYyYaIoOIIUXCA: YMEHHE HCIOJb30BaTh peabe(HO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaiins mist 3anucu xumuueckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHue pa3ieiioB U TeM KosmmyecTBo yacos JuekTpoHHbIe (HU(pPOBbBIE)
n/m  mporpamMmbi Bcero Kontposabubie padorsl  IlpakTuyeckue pa6ornl  00pasoBaTesibHbIE PeCypChl

Pa3nen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUH

[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTAaHUYECKUX COCUHEHNN A. 3
M. bytneposa

https://resh.edu.ru/subject/29/10/
bubnuoreka [JOK

Hroro no pazneny 3

Pa3znea 2.YrieBoaopoanbl
https://resh.edu.ru/subject/29/10/

2.1 [IpenenbHbIE YIIIEBOAOPOABI — AJIKAHBI 2 Bubmmotexa LIOK
HenpenenbHbie yriieBoJOpOIbL: AIKEHBI, https://resh.edu.ru/subject/29/10/
2.2 6 1
AJIKAIMEHBI, ATIKUHBI bubnuoteka [JOK
23 ADOMATHIECKHE VIICEOLODOLL ) https://resh.edu.ru/subject/29/10/
' p M HOPOAL bubmuorexa [JOK
IIpupoaHbIE HICTOYHUKH YITIEBOAOPOIOB U https://resh.edu.ru/subject/29/10/
24 3 1
uX nepepadoTka bubmuoreka [IOK
Hroro no pazneny 13

Pasnen 3.Kucisiopoacoaep:xanueopranuyecknecoeMHeHUs1
https://resh.edu.ru/subject/29/10/

3.1 Cruptsl. Genon 3 Bubmmorexa LIOK
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 https://resh.edu.ru/subject/29/10/
' CrnosxHbie 3¢upsl bubnmnoreka [JOK

https://resh.edu.ru/subject/29/10/

33 YrieBojbl 3 2 Bubmmorexa LIOK

Hroro no pazneny 13

Pa3znen 4.A30TCcoaep:kanueoprannyecKuecoeIuHeHnst

41 AMUHEL AMIHOKHCTOTHL Benki 3 https://resh.edu.ru/subject/29/10/
but6mmoreka [JOK

Hroro no pazneny 3

Pasnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS


https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

5.1 [Inactmaccel. Kayuyku. BonokHa 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34
[NPOT'PAMME

11 KJIACC

KoauuyecTBo yacoB

Nen/m  HaumeHoBaHuHe pa3jesioB M TeM IPOTrPaMMbl B
cero

Pa3nen 1.TeopeTnyecKueoCHOBLIXUMHM U
Crpoenue atoMoB. [lepuonnyeckuil 3aKoH U

1.1 [Tepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. . MeneneeBa

1.2 Ctpoenue BemniecTBa. MHOTOOOpasue BEIIECTB 4
1.3 XUMHYECKUE pEeaKLIUU 6
Hroro no pazneny 13

Paznen 2.HeoprannueckasixuMusi

2.1 Merannsl 6
2.2 Hewmeranmnsl 9
23 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2
Wtoro no pazneny 17

Pa3zgen 3.XumMus ¥ JKU3Hb
3.1 XUMHUS U KU3Hb 4

Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34

KoHnTpoibHbIe
padoThbI

IIpakTHYeckue
padoThI

https://resh.edu.ru/subject/29/10/

bubnunoreka [JOK

DyekTpoHHbIe (IU(POBLIE)
o0pa3oBaTe/IbHBIC PeCypChI

https://resh.edu.ru/subject/29/11
bubmnoreka LJOK

https://resh.edu.ru/subject/29/11
bubmnoreka LIOK

https://resh.edu.ru/subject/29/11

bu6mmoreka [JOK

https://resh.edu.ru/subject/29/11

bu6mmorexa [JOK
https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK
https://resh.edu.ru/subject/29/11

bu6nmoreka [JOK

https://resh.edu.ru/subject/29/11

bu6mmorexa [JOK


https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

IHOYPOYHOE INVIAHUPOBAHUE
10 KJIACC
KoaunuyecTBO 4acoB

Ne Jara JieKTpOoHHbIE M POBbIE
Tema ypoxka Kourpoabubie IIpakTHyeckue P PP

n/n Bcero paGoThi paGoThi u3yyeHHusi o0pa3oBaTe/ibHbIE pecypchl
1 [IpenmMer opranuyeckoi xumun, eé https://resh.edu.ru/subject/29/10
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE bubnuoreka [IOK
) Teopust cCTpoeHHsI OPraHUUYECKUX COCIUHEHUH A. https://resh.edu.ru/subject/29/10
M. BytiiepoBa, €€ OCHOBHBIE MOJIOAKEHHUS bubnuoteka [JOK
[IpencraBnenue o kaaccuukanum
3 opraHuyeckux BemiecTs. HomeHkiarypa https://resh.edu.ru/subject/29/10
(cucremaTuveckas) U TPUBUAIbHbIC Ha3BAHUS bubnmoreka [JOK
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUM https://resh.edu.ru/subject/29/10
psan bubmuoreka [JOK
5 MertaH ¥ 3TaH — NpOCTEHIINE PEACTAaBUTEIH https://resh.edu.ru/subject/29/10
aJKaHOB bub6mmoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA https://resh.edu.ru/subject/29/10
’ bu6mroreka [JOK
7 OTUIEH U NPONWIEH — IPOCTENIINE https://resh.edu.ru/subject/29/10
IIPEJICTABUTENN ATKEHOB bubnuoreka [JOK
] [TpakTrueckas padora Ne 1. «Ilomyuenue https://resh.edu.ru/subject/29/10
STUJICHA U U3YYEHUE €T0 CBOMCTBY bubmuorexa [JOK
Anxanuensl. byranuen-1,3 u metunOyraaueH- .
9 1,3. ﬁOHyHeHHZ CI;IHHTGTH‘;GCKOFO Kayzllszell U https://resh.edu.ru/subject/29/10
’ bu6mmoreka [JOK
PE3UHBI
o | Amommat cootss  ocobertoor onpoets, hitpssresh.edu.rlsubiect/20/10
L bubmuoreka [JOK
MPOCTEHIINN TPEICTABUTENb ATKUHOB
1 Boruncnenus no ypaBHEHUIO XMMHYECKOM https://resh.edu.ru/subject/29/10
peakiuu bub6mmoreka [JOK
https://resh.edu.ru/subject/29/10
12 ApeHbI: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH apEHOB

bu6mmoreka [IOK


https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

['eneTndeckas CBSI3b yIiaeBOAOPOIOB,
MIPUHAISKANINX K Pa3IHYHBIM KJIaccaM

[TpupoHBIC HCTOYHHUKH YTIICBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIC HEPTIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ epepadboTKH

[TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOIOB:
MIPUPOJTHBIN ra3 U MOy THBIE HEPTIHBIC Ta3bl,
He(Th ¥ MPOIYKTHI €€ epepaboTku

KonTponbnas pabota mo pazueny
«YTIIEeBOAOPOABD)

Hpel[eJIBHBIC OIHOATOMHBIC CIIMPTHI: MCTAHOJI U
OTAaHOJII. BO,Z[OpOI[Haﬂ CBA3b

MHOT0aTOMHBIEC CIIUPTHI: ATHJICHTTUKOJIb U
[JIULIEPUH

®deHo: CTpOCHUE MOJIEKYJIbI, (GPU3NYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMCHECHHE
Anpaeruapl: GopMaabACTU I U alleTaIbACTH].
AtnieToH

OIHOOCHOBHBIE TpeieNIbHbIE KApOOHOBBIE
KHCJIOTHI: MypaBbHHAS M YKCYCHAsI

ITpakTnueckas padora Ne 2. «CoiicTBa
pacTBOpa YKCYCHON KHCIIOTBD»

CTCapI/IHOBaH M OJICMHOBAsA KHUCJIOTHI, KaK
NpeaACTAaBUTCIIN BBICHINX Kap6OHOBI>IX KHUCJIOT

MbI1a KaK COJIM BBICHINX Kap60HOBI>IX KHUCJIOT,
HUX MOIOIICC HeﬁCTBHe

Crnosxable 2(UPHI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOITU3 CIOKHBIX
3¢upoB

JKupsr: tunponus, npuMeHeHne, OMoIoTHIecKas
POJIb KUPOB

YrieBogpl: cocTaB, KIacCHUpUKaIHUS.
Baxwueriuve npencTaBuTeNu: ritoKo3a,
bpykTo3a, caxaposa

https://resh.edu.ru/subject/29/10
bu6mmorexa [JOK

https://resh.edu.ru/subject/29/10
bu6mmorexa [JOK

https://resh.edu.ru/subject/29/10
bub6mmorexa [JOK

https://resh.edu.ru/subject/29/10
bubmnoreka LIOK
https://resh.edu.ru/subject/29/10
but6mmoreka [IOK
https://resh.edu.ru/subject/29/10
bu6mmorexa [JOK
https://resh.edu.ru/subject/29/10
bu6mmoreka [IOK
https://resh.edu.ru/subject/29/10
bubmuoreka [{OK
https://resh.edu.ru/subject/29/10
bubmnoreka LJOK
https://resh.edu.ru/subject/29/10
but6mmoreka [IOK
https://resh.edu.ru/subject/29/10
bu6mmorexa [JOK
https://resh.edu.ru/subject/29/10
bu6mmoreka [IOK

https://resh.edu.ru/subject/29/10
bu6mmoreka [IOK

https://resh.edu.ru/subject/29/10
bub6mmoreka [JOK

https://resh.edu.ru/subject/29/10
bu6mmorexa [JOK



https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

28

29

30

31

32

33

34

Kpaxman u nemnrono3a Kak IpupoaHbIe
MOJIMMEPBI

KontposbHas pabora 1o pasaeny
«Kucnopozacoaeprxariye opraHudeckne
coenuHeHuUs»/ Beepoccuiickas mpoBepodHas
pabora

OO0m1as xapaKTeprucTUKa a30TCOIePIKAIINX
OpraHMuYecKUux coenHenuii / Beepoccuiickas
IpoBepoyHas pabora

AMUHBI: METWJIAMHWH U aHWJINH

AMMHOKHUCIIOTHI Kak aM(pOTEPHBIE OPraHUICCKUE
COCIUHEHHS, UX OMOJIOTHYCCKOE 3HAYCHHE.
[Tentuael. beaku kak TpupoIHbIE
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

OCHOBHBIE TTOHATHSA XUMHU
BBICOKOMOJICKYJIIPHBIX COSMHEHUIN

OCHOBHEBIE METOBI CHHTE3A

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
IInacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

https://resh.edu.ru/subject/29/10
bu6mmorexa [JOK

https://resh.edu.ru/subject/29/10
bubmuoreka [{OK

https://resh.edu.ru/subject/29/10
bu6mmoreka [IOK

https://resh.edu.ru/subject/29/10
bu6mmoreka [JOK

https://resh.edu.ru/subject/29/10
bu6mmoreka [IOK

https://resh.edu.ru/subject/29/10
bu6mmoreka [IOK

https://resh.edu.ru/subject/29/10
bu6mmoreka [IOK



https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

11 KJIACC

Ne i/

Tema ypoka

XVUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Urypalus aToMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMa XUMUYECKUX d1eMeHToB [[. U.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOPUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XHUMHYECKHUX DJIEMEHTOB M UX COEIUHEHHUIN 1O
rpyIIaM U Nepuoaam. 3HaueHUE
MEePUOIMYECKOr0 3aKOHA U CUCTEMBI
xumudeckux snemenToB /.M. MengeneeBa B
pPa3BUTUU HAYKHU

Crpoenue BemecTBa. XUMHUUYECKas CBS3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BonopoaHas cBs3b

BanenTHOCTh. DIIEKTPOOTPULIATETLHOCTD.
Crenenn okuciaeHus. Belectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

IToustue o AUCTICPCHBIX CUCTEMAX.
VcTHHHBIC U KOJUTOUIHBIC PACTBOPBI.
MaccoBasi 107151 BEIIIECTBA B paCTBOpPE

Krnaccudukanus u HoMeHKIIaTypa
HEOpraHWYeCKUX coeNuHeHu. ['eneTnyeckas
CBSI3b HEOPTraHWYECKHUX BEIECTB, Pa3IUIHBIX
KJIaCCOB

Knaccugukarus XuMrHuecKkux peakuui B

HEOPraHWYeCKON U OPraHU4ECKON XUMUHU.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SHEPTUU IIPU

KoaunuyecTBO 4acoB

Bcero

KonTtposabHbie
padoThbI

IIpakTnyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHBIe U (ppoBbIE
o0pa3oBaTe/IbHbIE PeCypChI

https://resh.edu.ru/subject/29/11

bu6mmorexa [IOK

https://resh.edu.ru/subject/29/11

bu6mmorexa [IOK

https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK

https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK

https://resh.edu.ru/subject/29/11

bu6nuoreka [JOK

https://resh.edu.ru/subject/29/11

bu6nmoreka [JOK

https://resh.edu.ru/subject/29/11

bu6mmorexa [IOK

https://resh.edu.ru/subject/29/11

bu6nmoreka [JOK


https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

10

11

12

13

14

15

16

17

18

19

20

XUMHYCCKUX PCAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakluu.
XUMHUYECKOE PaBHOBECHE

[IpakTuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKkLum»

DnekTponuTrueckas auccouuanus. [lonstue
0 BozopoHOoM nokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['naponus
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC
peakiuu. [Tonsitue 06 3nexTponauze
pacIiaBoB U pacTBOPOB COJICH

KonTponpHas padora mo pazzaeny
«TeopeTrueckre OCHOBBI XUMHI

Meramnel, ux nojoxenue B [lepuognyeckoii
CHUCTeMe XMMHUYeCKuX demeHToB /. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMmoB. O01ue pu3nIecKue CBOMCTBa
METAJIJI0B

CrnnaBbl MeTaIOB. DJIEKTPOXUMUYECKUH Pl
HaNpsHKEHUH METalJIoB

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB
(HaTpUii, KaJIUi, KaJIbIWA, MarHuH,
AJTIOMHUHHI) U UX COETMHEHUN

XUMHYECKHE CBOMCTBA XpoMa, MEJIU U UX
COCIUHCHHI

XUMHUYECKHE CBOMCTBA ITUHKA, XKeJle3a U UX
COECIUHEHUN

[TpaxTuueckas padota Ne 2. "Pemienue
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TEME
«MeTtannbi»"

Hewmeranisl, ux MmojgoXkeHNe B
[Tepronuueckoit cucteMe XMMUYECKUX

https://resh.edu.ru/subject/29/11

bubmuoreka [JOK
https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK

https://resh.edu.ru/subject/29/11

bu6nuoreka [JOK

https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK
https://resh.edu.ru/subject/29/11

bu6nmoreka [JOK

https://resh.edu.ru/subject/29/11

bu6mmorexa [IOK

https://resh.edu.ru/subject/29/11

bub6nuoreka [JOK
https://resh.edu.ru/subject/29/11

bub6mmoreka [IOK
https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK
https://resh.edu.ru/subject/29/11

bubnmoreka [JOK
https://resh.edu.ru/subject/29/11

bu6nuoreka [JOK
https://resh.edu.ru/subject/29/11

bu6nuoreka [JOK


https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

21

22

23

24

25

26

27

28

29

30

31

32

snemenToB /1. V1. MenneneeBa 1 0COOCHHOCTH
CTPOEHHUSI AaTOMOB

dusnueckue CBONCTBa HEMETAILIOB.
AJUTOTpONIUS HEMETAUIOB (Ha MpUMeEpe
KHCIIOPOJ1a, Cepbl, hocdopa U yriepoa)
XYMUYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COEIMHEHU N

XuMHYecKue cBocTBa a3oTa, pochopa u ux
COCIMHEHUN

XUMHUYECKUE CBOMCTBA yIiIepoia, KpeMHUS U
UX COeIUHEHUN

[IpuMeHeHne BaXXKHENIIMX HEMETAIUIOB U UX
COECIUHEHUN

O00011eHrEe U cUCTEMAaTH3als 3HAHUH 110
TeMe «HemeTamiely. BerauciaeHus mo
YpaBHEHUSIM XUMHUYECKUX PEaAKIUNA U
TEPMOXUMHYECKUE PACUETHI

[IpakTuyeckas padora Ne 3. «Pemenune
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
"Hemetaist"»

KonTponbHas pabora no Temam «MeTalabby
u «Hemertamibn

Heopranuueckue nu opraHnyecKnue KUCIOTHI.
Heoprannueckue 1 opraHn4eckue OCHOBAHUs

AMoTepHbIe HEOpraHUYEeCKHE U
OopraHuveckue coequHeHus. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

Poib XxuMuu B 00€CIIEUeHHH YKOJIOTHUECKOI,
SHEPTreTHYECKON M MUIIEBON OE30MaCHOCTH,
pa3BUTUU MEIULIMHBI

[IpencraBnenust 06 0OMIMX HAYUHBIX
NPUHIAITAX TPOMBIIUIEHHOTO TOTYYCHHUS
BAKHEUIIINX BEIECTB

https://resh.edu.ru/subject/29/11

bubmuoreka [JOK
https://resh.edu.ru/subject/29/11

bu6mmorexa [IOK
https://resh.edu.ru/subject/29/11

bu6nuoreka [JOK
https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK
https://resh.edu.ru/subject/29/11

bu6nmoreka [JOK

https://resh.edu.ru/subject/29/11

bu6nmoreka [IOK

https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK
https://resh.edu.ru/subject/29/11

bu6mmoreka [IOK
https://resh.edu.ru/subject/29/11

bubnmoreka [JOK

https://resh.edu.ru/subject/29/11

bubnmoreka [JOK

https://resh.edu.ru/subject/29/11

bu6mmorexa [IOK

https://resh.edu.ru/subject/29/11

bubmmoreka [IOK


https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

33 UenoBek B MUpE BEIIECTB U MAaTEPHUAIOB 1
34 XuMUS U 300pOBBE YETOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOI ITPOTPAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

1

1.1

1.2

1.3

1.4

1.5

1.5

1.6

2.1

2.2

IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMMBbI Cpe/iHero o01ero o0pa3oBaHus

TeOpCTI/I‘lCCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHUHU

ChopMupoBaHHOCTb IIpEICTaBICHUN 0 XUMHUYECKOU COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHOW KapTUHbBI MUPA, POJIM XUMUU B TIO3HAHUHU SIBJICHUN HPUPOJIBL, B
(GOpMHpPOBAaHUM MBILIUIEHUS] W KYJbTYpbl JIMYHOCTH, €€ (YHKUHUOHAIBHOMN
IrPaMOTHOCTH, HEOOXOIMMOM JUIsl pEelIeHUs MPAaKTUUYECKUX 3a7ady U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOI cpelie

Bnagenue cucreMoil XMMUYECKUX 3HAHUM, KOTOPasl BKIIOYAET: OCHOBOINOJATaIOLINE
MOHSTHS (MOJIEKYJa, BaJ€HTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasl CBSA3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00BEM, YITIEPOAHBIN CKEJET,
GyHKIMOHAIbHAS TpYMIa, pajauKall, U30MepHus, H30MEpPbl, TOMOJOTHYECKHHN psf,
TOMOJIOTH,  YIJIEBOAOPOJBI,  KUCIOPOJA- W  a30TCOAEPXKALLUE  COEAUHEHUS,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (YIJIEBOBI, JKUPBI, OCIKH), MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COSAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOI'O CTPOEHUs opraHndeckux BeuectB A.M. Bytineposa), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHHU, (PAKTOJOTUYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe,
IOJy4eHUH M 0€30IaCHOM HCIOJb30BaHUM BAXXHEMIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKON JEeSTEIbHOCTH YeJIOBEKa

ChopmupoBaHHOCT,  yMEHHUIl  BBISABIATH  XapaKTEpHbIE MPHU3HAKA  IOHSTH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS MpU
OMKCAHUU COCTaBa, CTPOCHUS U MPEBPAILEHUI OPraHunYeCcCKUX COeTMHEHUN

C(OPMHPOBAHHOCTh ~YMEHMHM  HCIOJIB30BaTh  XUMMYECKYIO CHUMBOJMKY  JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopMyT
OpPraHMYECKHUX BEIIECTB U YPABHEHUN XMMHUYECKUX PEaKIMH, U3rOTaBIMBaTh MOAEIU
MOJIEKYJI OPraHMYECKMX BEIIECTB JUI1 WIIIOCTpAllMd HX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS

ChopMmupoBaHHOCTE  YMEHHWW  YCTAaHABIMBATh MPUHAMICKHOCTH  HM3YyYECHHBIX
OpPraHMYECKUX BEIIECTB MO HMX COCTaBy M CTPOSHUIO K OINpeAeNE€HHOMY KIaccy
(rpynme) coemauHeHMH (YTIIEBOIOPOJIBI, KUCIOPOI M a30TCOACPIKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIPDHBIE COCMHEHHMsI), JaBaTh MM Ha3BaHHUS IO CHUCTEMATHYECKOM
Homenkiarype (IUPAC)

CdopMUpOBaHHOCTH YMEHHS OTPEEIATh BUIBI XUMHUECKOW CBSI3M B OPTaHUYECKUX
coeMHEHMX (OJMHAPHBIE U KPAaTHBIC)

ChopmupoBaHHOCT, ~ YMEHHUS  MPHUMEHSATH:  TMOJOXKEHUS  TEOPUU  CTPOCHUS
opranudeckux BemiectB A.M. BytnepoBa nisi 0ObSICHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB

Yrinepomoponsl.  Kucmopomcoaepkamme W a30TCOAEpXKAIIWe  OPraHUYECKUE
coeIMHEeHUs. BhICOKOMOMNEKYIsIpHbIE COSAMHEHUS

C(bOpMI/IpOBaHHOCTL yMCHI/II>'I MPUBOJAUTL TPUBHUAJIBHBLIC HAa3BaAHUA OTACIIBHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, MPOIMUJICH, alleTHJICH, dTUJICHTJINKOIb, TIUIEPHUH,
denon, Qopmanbaerun, amnetanbIeTryi, MypaBbHHAs KHCJIOTAa, YKCYCHas KHCIIOTa,
OJIGMHOBAsl KHCIIOTA, CTEapUHOBas KHUCJIOTa, TIIOKO3a, (PYyKTO3a, Kpaxmall,
1EJUTI0JI03, TITUITUH)

ChopmupoBaHHOCT, YMEHUH XapaKTepU30BaTh COCTaB, CTpOeHUE, (u3nueckue u
XUMUYECKHE  CBOMCTBA  TUIHWYHBIX  MPEACTABUTENICH  Pa3WYHBIX  KJIACCOB
OpPraHMYECKUX BeHIeCTB (METaH, 3TaH, dTWJICH, MPOIUJICH, alleTuiieH, OyTaaueH-1,3,
MeTUI0yTaaueH-1,3, 6eH30/1, METaHOJ, ATaHOJ, ATHJICHIJIUKOIb, TIUIEPUH, (EHOI,



23

24

3.1

3.2

3.3

3.4

3.5

3.6

11 KJIACC

Kon
NPoBePSIEMOro
pe3yJbTara

1

1.1

alleTanbplerul,, MypaBbuHas U YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIi0J03a,
AMUHOYKCYCHasi KUCIIOTa)

ChopMUPOBAaHHOCTh YMEHHMsSI WIIIOCTPUPOBATh TIE€HETHYECKYIO CBSI3b  MEXKIY
TUNUYHBIMU  NIPEACTABUTEISIMU  PA3IMUHBIX KJIACCOB OpPraHUMYECKHX BEILECTB
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XHMMHUYECKMX pEakUUid ¢ HCIOJb30BaHUEM
CTPYKTYPHBIX (hOpMyI

ChopmHupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YIJIEBOJAOPOJHOTO ChIPhS
(HedTh, TPUPOAHBIA ra3, Yrojb), CHOCOOBI MX TNEpepadOTKU U MNPAKTUUYECKOE
IIPUMEHEHNE IPOAYKTOB IepepaboTKu

XUMUS U KU3Hb. PacyéThl

ChopmupoBaHHOCT, YMEHHUU BJIAQJETh CHUCTEMON 3HAHUI 00 OCHOBHBIX METOJAX
Hay4HOI'0 MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUH IIPU U3YYEHHUH BEIIECTB U XUMUYECKHUX
SIBIICHUH (HaOJIO/ICHNE, H3MEPEHUE, IKCIICPUMEHT, MOJICIUPOBAHUE), UCIIOIB30BaTh
CUCTEMHBIE XUMUYECKHUE 3HAHUS Ul IPUHATUS PELICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalHUsIX, CBI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

ChopmupoBaHHOCT, yMEHUH COOMIOIATH TPaBWIIA IOJH30BAHMS XHUMHUYECKON
nocyol u J1abopaTOpHBIM OO0OpYyIOBaHHEM, a TaKXKe IMpaBWiia OOpalieHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHMSIMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB

ChopmHrpoBaHHOCTh YMEHUN TUIAHUPOBATH U BBIMOIHATH XUMUYECKUI SKCIIEPUMEHT
(mpeBpallleHUs OPraHMYECKHUX BEILECTB IIPU HArpeBaHUM, IOIY4YEHHE STHICHA U
U3y4YEHHE €ro CBOWCTB, KAayeCTBEHHbIE pEaKIHUU OpPraHMYECKHUX  BEILECTB,
JieHaTypalnus OeJIKOB IPU HarpEeBaHUM, LIBETHbIE pEaKIMH OEJIKOB) B COOTBETCTBUU C
IIpaBUJIaMU TEXHUKHU 0€30M1aCHOCTHU MPH OOPAIEHUH C BEIIECTBAMHU U J1a00PaTOPHBIM
000pyZIOBaHUEM; MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (hopme
3allUCH YpaBHEHHHM COOTBETCTBYIOIIMX pEaKIUil U (opMyiaupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTaTOB

ChopMupoBaHHOCTh YMEHHUN MPOBOJIUTH BBIYUCICHUS MO XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa pPEAKIHH IO
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOIO U3 MCXOAHBIX BELIECTB WIIH
MIPOJYKTOB PEAKIUH)

ChopmupoBaHHOCTh ~ YMEHUH  KPUTHYECKHM  aHaJIM3UPOBAaTh  XHUMUYECKYIO
UHPOpPMALIMIO, TOIy4aeMyl0 H3 pa3HbIX HCTOYHHMKOB (CpeicTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET U apyrue)

CdhopmupoBaHHOCTH YMEHHI COOIONATH MpaBHIA SKOJIOTHYECKH I1e71eco00pa3Horo
MOBEJCHUS B OBITY U TPYZOBOI JAEATEIBHOCTHU B LIESX COXPAHEHUS CBOETO 3/10POBBS
U OKpY’Xaroulell mpupoJHON cpeibl, 0CO3HAaBATh ONACHOCTh BO3/EHCTBUS Ha JKUBbIE
OpraHU3MBbl OIPEIEIEHHBIX OPraHWYECKUX BELIECTB, MOHMMAs CMBICI IOKAa3aTess
[TAK (mpenenbHO MOMyCTUMOW KOHILIEHTPAIMH), MOSICHATh HA NPHMEpax CIOCOObBI
YMEHBIIECHUS U IPEJOTBPALICHHS UX BPEIHOTO BO3IECHUCTBUS HA OPTaHN3M YEJI0BEKa

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHO 00pa30BaTe/IbHOI
NMPOorpaMMbl CpeHero 001ero 00pa3oBaHus

TeopeTnyeckue OCHOBbI XUMHUHU

Brnanenue cucreMol XMMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroIIvue
MOHATHS (XUMHUYECKUH DIIEMEHT, aTOM, JJIGKTpOHHas o0oJiouka aTtoma, s-, p-, d-
AJNIEKTPOHHbBIE opburanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHULATENILHOCTh, CTEIIEHb OKHMCIEHUS, XUMHYECKasl CBSA3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM OO0BEM, KPHCTAIIMUECKash PEHIETKa, TUMBl XMMUYECKHX pPeaKIuid
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(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- U SHAOTEPMHUYECKUE, PEaKIMM HOHHOTO
O6M€Ha), PacTBOP, IJICKTPOJIUTEI, HCOJIICKTPOIUTHI, IJICKTPOJIUTHICCKAA AUCCOLHALIN,
OKHCIIUTEb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOM peaKkluH, XUMHUYECKOe
paBHOBECHE); TEOPUU U 3aKOHBI (TEOpUsl DJIEKTPOJUTHYECKOW JAMCCOLUAINH,
[lepmomnueckmii  3akon  J[.MI. MenneneeBa, 3akOH COXPAaHEHHUS  MAacChl),
3aKOHOMCPHOCTH, CHUMBOJIMYECKUHN SI3BIK XUMUH, q)aKTOJIOI‘I/I‘IGCKI/Ie CBCACHUA O
CBOIWCTBaX, COCTaBe, MOJy4eHUH U OE30IMaCHOM HCIOJIb30BAaHUM Ba)KHEHIIUX
HCOPraHNM4YCCKUX BCIICCTB B 6bITy u HpElKTPI‘-IGCKOfI JACATCIIBHOCTH YCJIOBCKA

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJEITE XAPAKTCPHBIC IIPU3HAKU W B3aNMOCBA3b
HN3YYCHHBIX HOHHTHﬁ, MNPUMCHATE COOTBETCTBYIOIIUC IIOHATHA IIPpU OIHMCAHHUN
CTPOCHUA U CBOICTB HCOPTaHNYCCKUX BCHICCTB U HX HpeBpaH.[eHI/II\/'I; BBISBJIATH
B3aHMOCBS3b XHMHUYCCKHX 3HAHUM C IIOHATHAMH U NpEACTABICHUAMU JPYTrux
CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

Bianenve OCHOBHBIMM METOJAaMU HAyYHOIO IO3HAHUSI BEIIECTB M XUMHUYECKHUX
sIBJICHUH (HAaOJII0/IeHNe, U3MEPEHHE, IKCTIEPUMEHT, MOJCIIMPOBAHNE)

ChopMUpOBaHHOCTP YMEHHMM ONPENETATh BaJCHTHOCTh W CTENEHb OKHCIICHHS
XUMHYECKHX DJIEMEHTOB B COCIMHEHUSIX PA3IUYHOTO COCTaBa, BUJI XUMHUUECKON CBSA3HU
(KOBaJIeHTHaH, HOHHAas1, MCTAaJlNIMYCCKad, BO,HOpOI[HaSI) B COCAMHCHUAX, THII
KPUCTANTMYECKOM pPEmETKH KOHKPETHOTO BelIecTBa (aTOMHAs, MOJCKYJspHas,
HMOHHAs1, METaJNInYecKasi)

ChopMupOBaHHOCTh YMEHUH OMpPENENATh XapaKTep Cpeabl B BOJIHBIX PacTBOPax
HEOPraHUYECKUX COCIUHECHUN

ChopMUpOBaHHOCTh YMEHHS KIACCH(PHUIUPOBATh XUMHUYECKUE PEAKIUH 10
pa3aMyYHBIM TpU3HAKaM (YMCIy U COCTaBy pearupyrolliux BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, W3MEHECHHUIO CTENCHEH OKUCIICHUS D3JIEMEHTOB, 00paTHMOCTH
peakIiy, y4acTHIO KaTajlu3aTopa)

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COCTaBJIAATb YPaBHCHUSA peaKL[I/Iﬁ pa3JInYHbIX THUIIOB,
IIOJIHBIE U COKpaIIIéHHBIe YpPaBHCHUA peaKHI/Iﬁ HMOHHOTO O6MeHa, YUUThbIBasA yCJIOBUA,
IIPpHU KOTOPBIX 3TU p€aKIUHU UAYT A0 KOHIA

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ IMPOBOAWUTDL PCAKIIUHA, IMOATBCPIKAAONINC KaueCTBEHHBIN
COCTaB PAa3JIMYHBIX HCOPraHNYCCKUX BEIICCTB, PAClIO3HABATH OIIBITHBIM HYTéM HOHBI,
OPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HCOPIraHMYCCKUX BCIICCTB

CdopmupoBaHHOCTH YMEHUI pacKkpbIBaTh CYLIHOCTh OKHCIIUTEIILHO-
BOCCTAHOBUTEIBHBIX PEAKIMNA TIOCPEJCTBOM COCTABJICHUS JJICKTPOHHOTO OanaHca
3TUX pEaKIu

ChopmupoBaHHOCTE YMEHUH OOBSICHITH 3aBHCHUMOCTh CKOPOCTH XHUMHYECKOM
peakuuu OT Pa3INYHbIX PAaKTOPOB

ChopmupoBaHHOCTE yMEHUH OOBSACHATH XapaKTep CMEMICHHS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTHU OT BHelTHero Bo3aeicTBus (mpunnui Jlelllatense)

OO6m1ast 1 HEOPraHUYECKATXUMUS

CdopMupoBaHHOCTP YMEHHI pacKpbiBaTh cMbIchH llepuomnyeckoro 3akona [I.W.
MenzeneeBa U JAEMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO (PYHKIIHH

ChopmupoBaHHOCT, YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHHE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuogmdeckoil cHUCTEMbl XUMHUYECKHX
anementoB J[.MI. MenneneeBa, HCHONB3YysSl TOHATHSA «S-, p-, d-dJCKTPOHHBIC
opOUTaNN»), «IHEPTeTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MECHCHHS
CBOMCTB XMMHYECKHX DJIEMEHTOB W HX COCIWHEHHUA II0 MepUojaM M rpynmnam
ITepuoauueckoii cucrembl xuMmuieckux snemeHToB J[.M. Menaeneera

CchopMupoBaHHOCTb YMEHHMH XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHMYECKHX BELIECTB  Pa3IMYHBIX  KJIACCOB, TMOATBEPXKIATh
CYLIECTBOBAaHME TI'CHETUYECKOM CBSA3M MEXJAy HEOPraHMYECKUMH BEIIEeCTBAMH C
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MTOMOIIbIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEaKIUil

ChopMupoBaHHOCT, YMEHHUIl yCTaHaBIUBaTh MPHUHAJJIEKHOCTh HEOPTaHUYECKUX
BEIIECTB M0 UX COCTaBy K ONpeAEIEHHOMY Kiaccy (Tpymre) coeIuHeHUN (IpoCThble
BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCHJbI, OCHOBaHHS, KUCIOTHI, aM(OTEpHbIE
TMJIPOKCHU/IbI, COJIH)

CchopMupoBaHHOCTb ~YMEHUH  HCHOJB30BaTh XHMHUYECKYI0 CHMBOJIUKY  JUIS
cocTtaBieHUs  (QopMya  BEIIECTB M  ypaBHEHUH  XMMHUYECKUX  pEaKIuil,
cucremarnueckyro HoMeHkiatypy (IUPAC) m TpuBHaibHblE Ha3BaHUS OTIEJIBHBIX
HEOpPraHMYECKUX BEIeCTB (yrapHbli ra3, yrieKucibli ra3, aMMHaK, raiéHas U3BecTb,
HeraméHas U3BeCTb, UThEBAs COJla, MUPUT U APYTHUE)

ChopmupoBaHHOCT, YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIUE XUMHYECKHE
CBOMCTBa HEOPraHMYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOJTBEPXKIATh
CYyILIECTBOBAaHME TI'E€HETUYECKOW CBS3M MEXJYy HEOPraHMYECKUMHU BEUIECTBAMU C
MTOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIMNX XUMHUYECKUX PEAKITUH

CchopMupoBaHHOCTh YMEHHI IJIAHUPOBATH M BBIMOJIHATh XUMUYECKHIA SKCIIEPUMEHT
(pasznokeHue MEepOKCUAAa BOAOPOJA B MPHUCYTCTBUHM KaTallM3aTopa, OIpeleeHHe
Cpelbl pPacTBOPOB BEUIECTB C IOMOLIBIO YHHMBEPCAJIBHOIO HWHAMKATOPA, BIIMSHUE
pa3IMYHbBIX (PAKTOPOB HA CKOPOCTh XMMHUECKON peakiuu, peakii HOHHOTO 0OMeHa,
KayeCTBEHHBIC pPEaKUUU Ha CyiabdaT-, KapOOHAT- U XJOPHI-aHUOHBI, HA KaTHOH
aMMOHHUS, PpEIICHHE OHKCIEPUMEHTAIBHBIX 3adad 1o Temam «Mertamis» U
«Hemeramiby) B COOTBETCTBMM C IIpaBUJIaMU TEXHUKUM O€30MaCHOCTH IIPU
oOpallleHuu C BellecCTBAaMU M J1aOOpaTOpHBIM O0OpYAOBaHUEM; MPEJCTABIATDH
pe3yabTaThl  XMMHUYECKOTO  OJKCIepuMeHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peaklui u GopMyJIMPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

ChopmupoBaHHOCT, yMEHMI COONMIOJATh TMpaBUjia MOJB30BAHUS XHUMHUYECKOU
nocynoii u nabopaTOpHbIM 00OpyIOBaHHWEM, a TakKe IMpaBHia OOpalIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMHU IO BBINOJIHEHUIO J1a0OPaTOPHBIX
XUMHYECKHX OIBITOB

ChopmupoBaHHOCT, YMEHHI XapaKTepU30BaTh XMUMHUUYECKHE TPOIECCHI, JICKAIINE B
OCHOBE TIPOMBIIIICHHOTO TIOJY4Y€HUsS CEPHOM KHCIOTHl, aMMHaKa, a TaKke
cOPMUPOBAHHOCTh ~ TPEJACTaBICHUNM 00 OOMMX HAyYHBIX MPUHIUNAX H
AKOJIOTHUYECKHUX MTPOOIeMax XUMHUECKOTO MPOU3BOJICTBA

XUMHUA U KU3Hb. PacuéThl

CdopMupoBaHHOCTH MpECTaBICHUN 0 XUMHYECKON COCTaBJISIIOILIECH
€CTECTBEHHOHAYYHOW KApTHUHBI MUPA, POJIU XUMHH B MO3HAHUU SIBJICHUN HPUPOJBI, B
(GOpPMHUPOBAHMHM  MBINIJICHUS W KYJBTYpPhl JUYHOCTH, €€ (yHKIMOHATIBHOMN
TPaMOTHOCTH, HEOOXOAMMOMW [UIsl pelIeHHs] MPaKTHUYECKUX 3aJad M SKOJOTUYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM cpefe

ChopmupoBaHHOCTE ~ YMEHWH  KPUTHYECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
uH(poOpMallIo, TOJIYy4YaeMyld U3 pa3HbBIX HCTOYHUKOB (CpelcTBa MaccOBOit
KOMMYHHKAIUHU, C€Th IHTEpHET U JipyTrHe)

CdhopMupoBaHHOCTh YMEHHMI COOJIIOAaTh MpaBWiIa SKOJIOTUYECKH IIEJIeCO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOW AESITETLHOCTH B LENSAX COXPAHEHHSI CBOETO 370POBbs
Y OKPYXKaKOUIEH MPUPOJTHON CpeIbl

Oco3HaBaTh OMACHOCTh BO3CHCTBUSA HA JKUBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB,
noHuMas cmbica nokasarens [1JIK, moscHsaTs Ha mpuMepax crocoObl YMEHBIIICHUS U
MPEAOTBPALLIEHUS UX BPEAHOIO BO3ACHCTBUS HA OPTraHU3M YeJIOBEKa

ChopmupoBaHHOCTE YMEHUH MPOBOJUTH BBIYHUCICHUS C HCIOIH30BAHHEM MOHSTHS
«MaccoBasi JI0Ji1 BEIIeCTBa B pacTBOpe», OOBEMHBIX OTHOILIEHUI Ta30B MpH
XUMHYECKHX pEaKIHsX, MacChl BEIIECTBA WM O0bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WU O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIUH
BEIECTB, TEIIOBOro 3(p@dexkTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl



BEIIECTB, IPEBPAILIEHUS U COXPAaHEHUS SPHEPTUU
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IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
Teopernueckrie OCHOBBI OPraHU4ECKOM XUMHH

IIpeameT opraHM4eCcKON XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MIOJyYEHHH HOBBIX
BELIECTB M MaTepuasoB. Teopus cTpoeHus opraHudeckux coenuHeHuil A.M. Bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

CrpykrypHble (OpMyJIbl OpraHudecKux BeulecTB. I'omomnorus, usomepusi. XuMudeckasi cBsi3b B
OpPraHMYEeCKUX COCJUHEHUsAX — OJWHApHbBIE M KpaTHble CBs3u. [IpencraBinenue o
KJIacCU(UKALMU OPIraHUYECKUX BEILECTB

Homenkiiarypa oOpraHuyecKuX COEIMHEHHMM (CUCTEMaTW4yecKas) W TpPUBHAIbHBIC Ha3BaHUS
BAKHEUILNX MPEJICTABUTEIIEH KJIACCOB OPraHUYECKUX BEILECTB

YrieBoaoposl
AJKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMUECKHH psaa. MeTraH W 3TaH — MPOCTEHIIHE

MPEJICTABUTEIM AJKAHOB: (DU3MYECKHEe W XWMHUYCCKHE CBOWCTBA (peakuuy 3aMElICHHUS |
TOpeHHs), HaX0XKJIeHUE B PUPO/JIE, MOIyUSHHE U IPUMEHEHUE

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psiA. DTWIEH U NPONWIEH — IMPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (M3MYECKMEe W XMMUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJlor€HUPOBaHUS, TUIpATALlMU, OKHCIIEHUS U MOJIMMEpPHU3alliN), OJIyYeHHE U IPUMEHEHUE

Ankanuensl: Oytammen-1,3 u MerunOyramueH-1,3: CTpoeHHE, BaXKHEWIINE XUMHUYECKHE
cBOIiCcTBa (peakius noaumepusanun). [lomyuyeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTUYECKHHA P, ALCTHICH — MPOCTCHIIHIA
MPEACTaBUTENbh AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMHUYECKHE CBOMCTBA (peakiuu
THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIMH, TOPESHHUS ), TTOJIyYCHHE ¥ IPUMECHECHHE

Apensl. benson: cocraB, cTpoeHue, (u3MUecKHMe M XUMHYECKHE CBOWCTBA (peakiuu
raJIOreHUPOBAaHUS M HUTPOBAHMS), MOJIY4YEHHE M IpPUMEHEHHE. ToJIyoJ: COCTaB, CTPOEHHE,
buznyecKkre 1 XUMHUYEeCKHe CBOMCTBA (peakluy raIoTeHUPOBAHUS U HUTPOBAHUS ), TOTy4YeHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB. ['eHeTmdeckass CBsI3b MEXIy YIJIEBOJIOPOAAMH,
MIPUHAISKAITIMHE K pa3TUYHBIM KJjaccam

[TpupomHBIE NICTOYHUKH YTI€BOIOPO0B. [IpupomHbIil Ta3 1 nmomyTHeIe HeQTAHBIE Ta3bl. HedTh
u e¢ mpoucxoxaeHue. CrnocoObl mepepaboTku He(TH: TMEpPEeroHKa, KPEeKUHT (TePMHUYECKUi,
KaTaJlUTUYeCKuil), mwmponu3. IlpoaykTsl mepepa®oTku HepTH, WX TNPUMEHEHHE B
MPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yTrosib U MPOIYKTHI €ro nepepadoTKu

KI/ICJ'IOpO,Z[COIIep)KaH_II/IC OpraHU4YCCKHUEC COCAMHCHUA

[IpenenpHble 0OJTHOATOMHBIE CIUPTHI. METaHOI U ATAHOJ: CTPOEHUE, (PU3NUECKUE U XUMUYECKHE
CBOICTBa (peakluuu C aKTUBHBIMHM MeTallJlaMH, rajJoreHOBOJAOPOJaMH, TOPEHHE), TPUMEHEHHUE.
Bonopoansie cBsA3M MEXAYy MOJIEKYIaMU CIUPTOB. J[elicTBHE METaHOIA U ATAHOJIA Ha OPTaHU3M
yesoBeKa. MHOTroaTOMHBIE CIUPTHI. DTUJICHTIUKOJIb U TIIMLEPHH: CTpoeHHe, (PU3NYECKUue U
XVUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO ILIEJIOYHBIMU METAIIaMH, Ka4ECTBEHHAsI PEAKIUSA
Ha MHOroaTOMHble cnupThl). JleificTBue Ha OpraHu3Mm dYenoBeka. [IpuMeHeHue rimiepuHa U
STUJICHTIIUKOJIIS

DeHOM: CTPOCHUE MOJICKYIbI, (DU3MYECKHE M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenne peHona

Anpreruasl U KeToHbl. DopManbaeTua, aueTaubAeTHI: CTPOCHHEe, (GU3NIECKHEe U XUMHYECKHE
CBOMWCTBA (peaklMM OKHUCICHHMS W BOCCTAaHOBJECHHS, KAaUeCTBEHHbIE PEAKIMM), MOJyuYeHHE U
IIPUMEHEHNE

OOHOOCHOBHBIE TpEJeNibHbIE KapOOHOBBIE KHUCIOThL. MypaBbUHas W YKCYCHas KHUCIIOTBI:

cTpoeHHe, (PU3NYECKME W XUMHYECKHE CBOWCTBa (CBOMCTBa, OOIIME M Kiacca KHCIOT,
peakuus 3TepudUKaInn), MOJIyIeHne U mpuMeHeHne. CTeapuHOBast M OJICMHOBAS KUCIIOTHI KaK



3.5

3.6

4.1

4.2

5.1

5.2

MPEACTABUTENH BBICIINX KapOOHOBBIX KHCJIOT. MblIa KaK COJH BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIlEE IENCTBUE

CrnoxHble 3(pupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposn3 cioxHbIX 3¢upoB. JXKuphl.
I'unponns xupos. [Ipumenenune xupoB. buosornueckas posb )KUPOB

YrneBoasl: cocTaB, Kiaccu(UKaIUs yrieBOAOB (MOHO-, AW- M TOJHcaxapuiabl). [moko3a —
NPOCTEHIIMKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (PU3HMUECKUE U XMMUYECKHE
cBoiicTBa (B3aumozeiictBue ¢ rujapokcunom menu(ll), okuciaeHne amMMuayHBIM PacTBOPOM
okcuna cepeodpa(l), BoccTaHoBieHHe, OpOKEHHE TJIIOKO3bl), HAXOXXACHHWE B MPUPOJE,
npuMeHeHue, ononoruyeckasi posib. @orocunres. OpykTo3a Kak u3oMep IIOKO3bl. Kpaxman u
LEJUII0JI03a KaK NpUpoJHble monuMepbl. CTpoeHHe KpaxMmana M LeJUIono3bl. Pusndeckue u
XUMHUYECKHE CBOMCTBA KpaxMasia (TMIpoJn3, KaUeCTBEHHAs peaKkius C HOJ0M)

A3oTcoziepikalie OpraHn4eckue CoeAMHEHNs

AMUHOKHCIOTBI KaKk aM(OTepHbIE OpraHMyYecKue coeauHeHus. DU3NYECKUE U XHUMHYCCKHE
CBOMCTBA AMHUHOKHCJIOT (Ha TpHUMeEpe TJIUIMHA). bHonornyeckoe 3HAYCHHE aMUHOKHCIIOT.
Ilerrtuabl

benku kak mNpupoAHbIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. IlepBuuHas, BTOpUYHAs U
TpeTuyHasi CTpyKTypa OenkoB. XHMMHYECKHE CBONCTBa OENKOB: THAPOIU3, JEHATypalus,
KayeCTBEHHBIC peaKMUHA OeNKU

BricOKOMONIEKYISIpHBIE COETMHEHUS

OCHOBHbIE TIOHATHS XHMHHM BBICOKOMOJEKYJISIPHBIX COEIUHEHUW: MOHOMED, IMOJIHUMED,
CTPYKTYpHOE 3BEHO, CTEIECHb MOJUMEpPHU3AINH, CPEIHSAS MOJeKyJsipHas Macca. OCHOBHBIC
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEPHU3ALIMS U MOJUKOHIEHCAUs
DKCnepUMEHTaIbHbIE METOAbl W3Y4YEHUs BELIECTB W UX IMPEBpAlICHUN: O3HAKOMIICHHUE C

06pa3uaMH MNPpUPOAHBIX MW HMCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YYyKOB. HOJ’Iy‘-IeHI/IC
CHUHTCTUYCCKOI'O KayuyKa 1 PC3UHEBI

11 KJIACC
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IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
TeopeTnueckre OCHOBbI XUMUHU

XuMuuyeckuii  3nmeMeHT.  AtoMm. Sapo aroma, u30TONBL.  DJEKTpPOHHAas  00O0JIOuKa.
DHepreTHYecKue YpOBHH, ITOJyPOBHU. ATOMHBIE OpOUTal, §-, p-, d-31eMeHThl. OcoOeHHOCTH
pacrpeniesieHus: AIEKTPOHOB 10 OPOUTANISIM B aTOMax JIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DneKkTpoHHAs KOHPHUTYpALUs aTOMOB

[Tepnonnueckuit 3akoH u [lepuonnueckas cucrema xumudeckux snemeHToB (.M. Menneneesa.
Cas3p nmepuoguueckoro 3akoHa u llepmonnueckoil cucremMbl XMMHUYeCKHX 3iieMeHToB J[.M.
MenpeneeBa ¢ COBpEMEHHON TEOpPUE CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TpyHnaM H
nepuoaam. 3HaueHue NepruoINYECKOro 3aK0OHa B pa3BUTUU HAYKU

CrpoeHnue BemiecTBa. XUMHUYECKask CBSI3b. BuAbl XUMUYECKON CBS3M (KOBaJIEHTHAs! HETIOJISIpHAs
U TIOJISIpHAsi, MOHHAs, MeTajiinueckas). MIoHbl: KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHMs
KOBaJICHTHOM XMMUYECKOM CBsI3U (OOMEHHBIN U IOHOPHO-aKLENTOpHBIH). Bonopoanast cBsi3b
Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BELIECTB OT THIIA
Kpuctaymmueckoi pewmérku. [lonsaTtue o aucnepcHbIX cucreMax. VICTHHHBIE W KOJJIOMJIHBIE
pacTtBopbl. MaccoBast 1oJisl BEIecTBa B pacTBOpE

Knaccudukanus Heoprannueckux coeAnHeHnid. HoMeHkaTypa HeOpraHn4ecKuX BEIeCTB
Xumuueckass peaknus. Kimaccupukanmuss XUMHYECKHX PEAKIMHA B HEOPTaHMYECKOW W

OpPraHUYECKON XMMMH. 3aKOH COXPAHEHHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBpAILECHUs
SHEPI'UU IPU XUMUUECKUX PEAKIIMAX
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CkopocTh peakiu, e€ 3aBUCUMOCTb OT pa3IU4HbIX (PaKTOPOB

OOpatumble peakmud. XHUMHYECKOe paBHOBecue. DakTOphbl, BIMSIONIHNEC HA COCTOSHUC
xumuueckoro paBHoBecus. [Ipunnun Jlelllarense

Onextponutnyeckas auccounanysi. CuipHbIe U cna0ble a1eKTpoiauThl. Cpeaa BOJHBIX PaCTBOPOB
BEIIECTB: KUCIIasl, HEHTpabHasi, menovyHas. Peakiyn nonHoro ooMeHa

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnbl. Tlonoxxkenne nemeramuioB B Ilepuoanueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTH CTPOCHHS aToMOB. DH3WYECKHE CBOWCTBA HEMETAJIIOB.
AmoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, (hocdopa u yrieposaa)

XUMHUYECKHE CBOWCTBA BAXKHEUITUX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, (hocdopa, yraepoaa
U KpEeMHHUS) U HMX COCAMHEHUH (OKCUAOB, KHUCIOPOACOJACPKAIIUX KHCIOT, BOJOPOJHBIX
coenunenuil).[I[puMeHenre BaxXHEHIIINX HEMETAJUIOB U UX COCTMHEHUI

Merauel. [lonoxenne meraiwioB B Ilepuoanueckoit cucreMe XuMuueckux 3iemMeHToB JI.H.
MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0Ye€K aToMOB MeTayioB. OoOmue
¢usnueckue cBoiicTBa MeTamioB. CIUlaBbl METAIIOB. DIEKTPOXUMHUYECKHHA Ps HAMPsHKEHUN
METaJLIOB

XUMUYECKUE CBOWCTBA BaXXHEHIIMX METAUIOB (HATPHil, KaJlui, KalnblUi, MarHui, aJIFOMUHUMN,
IIUHK, XpOM, >eJle30, Meb) W HUX coeAuHeHuil. OOmme crnocoObl MOTY4YEeHUS METaslIoB.
[IpumeHeHre MeTalIoB B ObITY U TEXHUKE

['eHeTnueckas CBsI3b HEOPTAHUYECKUX BELIECTB, MPUHAJICKAIIMX K PA3JIMYHBIM KJIaccaM
XuMUS U KU3Hb

Ponp xuMuu B 00O€CIEYCHHHM HKOJIOTHUYECKOHM, IHEPreTUYECKON W MHUIIEBOW OE30MacHOCTH,
pa3BUTHM MeAUIMHBL. [loHSATHE O HAayyHBIX METOJAaX IO3HAHUS BEIIECTB M XHUMHYECKHX
peakuui

[IpencraBneHuss 00 OOIMMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO TOTYYEHUS BaKHEHUIITUX
BemiecTB. YeaoBEeK B MUPE BEMIECTB M MATEPHAIOB: BAXKHEHIINE CTPOUTEIIbHBIE MaTEpHAIbI,
KOHCTPYKLMOHHBIE MaTEPUAbl, KPACKH, CTEKIIO, KEpAMUKa, MaTEPUAIIbI IS JJIEKTPOHUKHU, HAHO
MaTepuaibl, OpraHUIECKUe U MUHEPATbHBIC YAOOPEHUS

XUMUA U 3I0POBbE YETOBEKA: MpaBUila UCIOIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€301acHOT0 MCIIOJIb30BaHUS IIPENapaToB OBITOBOM XUMHUHU B IMOBCETHEBHON KU3HH



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

* Xumus. 10 xnace. I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A. AKIIMOHEpHOE 00IIECTBO
«3marenscTBO «IIpocBemienney

* Xumus. 11 xnace. I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A. AkiiioHepHO€E 00IIeCTBO
«3marenscTBO «IIpocBemenney

METOAUYECKHUE MATEPUAJIBI J1JIS1 YAUTEJIA

Xumusi. ba3ossrii yposensb. 11 kiacc. Meroandeckoe nocodue

Jlunusa YMK B. B. Jlyauna. Xumus (10-11)

[Toypounsie pa3pabotku no xumun 10 xmacc M Bako,2008

Xumus. [Toypounsie miansl. 11 knace. ABT.-cocT.Jlenucosa B.I'.-Bonrorpaa. Yuurtens,2009

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET
http://school-collection.edu.ru
http://experiment.edu.ru
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