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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMUU Ha YpOBHE CpelHero oO0miero o0pa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBannu B Poccuiickoit ®@enepanuny», TpeOOBaHM K pe3yJbTaTaM OCBOEHUS
denepanbHOl 00pa30BaTENbHOW MNPOrpPaMMbl CpPEJHEr0 O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepaibHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€rom Konuenuuu mnpenogaBaHus
y4yeOHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
Qdenepanuy, peaqu3yOIIUX OCHOBHBIE 0O0pa3oBaTElbHbIE MPOrPAMMBIL, U
OCHOBHBIX TONOXeHU «CTparerun pa3BuTusi Bocnutanus B Poccuiickoi
Oeneparuu Ha niepuo 10 2025 ronma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINpPEACIICHUIO
oOmielt cTpareruu 00ydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00YyJarONTUXCs CPECTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
colepKaHusl, PE3yJbTaTOB OOydYeHHWs U TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHme, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3aIiy, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOLIMM DJTAalOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
IEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUs. OJTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pOBBI0 M MPUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue
oOydaromuxcsi Ha YPOBHE CPEIHEro oOIIero 00pa30BaHUs CPEACTBAMH YYEOHOTO
npeamMera «XHUMHS», COJEPKAHUE M TIOCTPOCHHE KOTOPOro OIpPEIETIEHbl B

IporpaMme MO XMMHUHU C YYETOM CHEUM(PUKA HAYKHM XUMHH, €€ 3HA4YCHHUS B



NO3HAHUM TPUPOABI U B MaTepUaIbHOW KU3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0lmux 1ened W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTeMBI cpesiHero oduiero oopazoBanusi B Poccuiickoii denepanuu.

XuMusl Kak 3J€MEHT CHCTEMbI €CTECTBEHHBIX HayK UIpaeT 0co0yio pojb B
COBPEMEHHOM LMBHWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpHUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MUpPE KaK O €IUHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEIO0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JaCTsIMU TPUMEHEHUSI.

TecHO B3aUMOIENCTBYSI C IPYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMUs CTAJIA
HEOTHEMJIEMOH 4acThI0O MUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIHEIIHOTO
TpyJla ¥ >KM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHas XMMHs Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBlIeHA HA pEUICHUE
rno0ajgbHBIX MPOOJIeM YCTOWYMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HEPreTUYECKOM, MUILEBOM, IKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C 0O0mMMHU LENIMU W TPUHLIUIAMH CPEIHEro OOIEero
oOpazoBanus cozepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpOBEHb
U3yYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOIUMYI0O WM JJIS BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOINO BKJIKOYEHUA B JKU3Hb COLIMYyMa, HPOJOJKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu  ipeiMeTa  «XUMHS»  SBISIOTCS  0a30BbIe  KYpPChl —
«Opranuueckas xumus» U «OOwW@as v HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJCpKaHMsI KOTOPBIX SABJISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO0 HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 OOIIeH XUMUM) U
opraHndeckon xumuu. PopMupoBaHNE NAHHOW CHCTEMBI 3HAHMU NPU U3YYEHUU
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOrooopasus

BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.



CrpykTypa coxepxkaHusi KypcoB — «Opranuueckas xuMus» U «OOmias u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOAXO0/Ja K U3Y4YeHUI0 y4yeOHOro wMarepuana H OOyCIIOBJEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAHUH  HA  ONPEIENIEHHBIX
TEOPETUYECKNX YpPOBHSX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAaIOTCd HAa YPOBHE KJIACCUYECKON TEOPUU CTPOCHHSI OPraHMYECKHUX
COCIMHEHMI, a TaKkKe€ Ha YPOBHE CTEPEOXMMHYECKHX M DJIEKTPOHHBIX
NpeACTaBlIeHU O CTpoeHuHu BemecTB. CBeleHUs 00 u3y4yaeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIIEBOJAOPOJOB 1O CIOXKHBIX OMOJIOTHYECKU
aKTHUBHBIX COEOWHEHUI. B Kypce OpraHmyeckol XUMHUM NOJYYarOT pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs MEPBOHAYAIIbHbBIC
IPEICTaBICHUS O XUMUYECKOM CBsI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEAKLIUH.

[lon HOBBIM yriaoMm 3peHHs B mpeameTe «Xumusp» 0a30BOTO YpPOBHSA
paccMaTpuBaeTCsl HM3YUYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs
TEOPETUYECKH Marepuand | (PaKTOJIOTMYECKHME CBEAEHUS O BEllecTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» OOYyYarOIIMMCSl TPEAOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JIOTMYECKUX MO3ULUH,
riy0ke TOHSATh HMCTOPUYECKOE W3MEHEeHHE (QYHKIMI O5TOro 3akoHa — OT
000011ao1Iel 10 00BSACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHWNA O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBaX M NPUMEHEHHUM, a4 TAKKE O XUMHYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkimaccos
JIIEMEHTAMHM COJEP)KAaHUSI, WMEIOIIMMH KYJBTYPOJOTMYECKH W NPUKIAAHOU
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT NOHMMAaHHUIO B3aUMOCBSI3M XUMUU C
JPYTMMH HayKaMH, pacKpbIBalOT €€ POJb B IO3HABATEIbHON M IMPAKTHUYECKOU
JeSITeIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsSI K IPOLECCY

TBOPUYCCTBA B obacTu TCOPUN U MPAKTUYCCKUX HpI/IJ'IO)KeHI/Iﬁ XUMHUH, ITIOMOT'aI0T



BBIIIYCKHUKY OpPHUEHTUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBAaTh MH(GOpMaLUIO U
OpUMEHATh €€ JUId TONOJHEHUS 3HaHUM, pEUIeHUS WHTEUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX MCCIIEI0BAaTENbCKUX 3a/1ad. B 1enoM conepikanue yueOHOro
npeaMera  «XHUMHsS»  JAHHOTO  YPOBHS  M3Yy4YEHHMS  OPUEHTUPOBAHO  Ha
dopMupoBaHrue y 0O0yYaromMXcsi MHUPOBO33PEHUYECKOW OCHOBBI ISl TOHUMAaHUS
¢unocodckux uued, TaKuX Kak: MaTepUabHOE €IMHCTBO HEOPraHMYECKOTO U
OpraHUYecKOro Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, IT03HABAEMOCTh MPUPOJHBIX SBICHUM MNYTEM OKCIEPUMEHTA U
pelieHusT TMPOTUBOPEUMH MEXAY HOBBIMU (akTaMd U TEOPETHUYECKUMHU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUICHUU 3KOJOTHMYECKUX Ipodiem, a
Takke MpolsemM cOepekeHusl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B naHe pemeHus 3agad  BOCHUTAHUS, pPa3BUTHUS M COLMAIM3ALUU
o0Oy4aromuxcsl MPUHATBIE MPOTPaMMON IO XUMHHM TOJIXOAbl K OINpPEAETICHUIO
colepkaHusi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHpPOBAHUE
YHHUBEpPCaJIbHBIX Y4YEOHBIX JEWCTBUH, HMEIOMMX O0a30BOe 3HAYECHUE IS
pPa3IMuYHBIX BHUJOB JEATEIBHOCTH: pELIEHUS Mpo0sieM, IOMCKa, aHajlu3a MU
00paboTku nH(popMannu, HEOOXOTUMBIX IJI MPUOOPETEHUS ONBITA MPAKTUIECKON
U HCCIEOBATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IIO3HAHUHU
XUMUH.

B mnpakTtuke mnpenonaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHMs, TAK U HA YPOBHE CPEIHET0 001Iero o0pa3oBaHus, IpU ONPEAEICHUN
CoZIepKaTeIbHOM XapaKTEPUCTUKU 1IeJIed H3Yy4YeHUs NpeJMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TNPU3HAETCS (POPMUPOBAHHUE OCHOB
XMMHMYECKON HayKu Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPaKTUYECKOU
JEATENBHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHHUIO LIEJIIEN U3y4eHUs

npeaMeTa ABJISICTCA BIIOJHE OIIPaBAdHHBIM.



CornacHO NaHHOW TOYKE 3pEHUs IJIABHBIMU LENSMH H3Yy4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJi1.) SBHISAIOTCSA:

. (dhopMUpOBaHUE CUCTEMbl XUMUUECKUX 3HAHUI KaK BaKHEHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOEHHWE U TMOHMMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

. dbopMHpOBaHWEe W PA3BUTHE TMPEACTABICHUA O HAyYHBIX
METOJIaX TO3HAHUS BEIIECTB U XUMUYECKHUX PEaKUUi, HEOOXOAUMBIX s
npUOOpETeHHUs] YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKUX
SIBJICHHM, UMEIOIMX MECTO B NPUPOJIE, B MPAKTUUECKOW U MOBCEIHEBHOU
KU3HMU;

. pa3BUTHE YMEHUU W CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C
HAOJIIOICHUEM B O0BSICHEHUEM XUMUYECKOTO AKCIIEPUMEHTA, COOJI0IEHUEM
npaBuJl 6€30MacHOr0 OOpaleHusl C BEIIECTBAMM.

Hapsany c atum, coaeprkareiibHasi XapaKTEPUCTUKA LIeJIed U 3a/1a4 U3yUYEHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH IPUOPUTETAMHU B CUCTEME CpeaHero oduiero odpazoBanusi. Ceronns B
NpernoJlaBaHy  XUMHH B OOJIbIIEH CTETEHH OTHAETCA  MPEeANouYTeHUE
NPaKTUYECKOM KOMIIOHEHTE COJIep)KaHUsi OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 00IIE00pa30BaTEIHLHOM OpPTaHW3aIlid, BIAICIONIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CThb CIOCOOaMH U
YMEHUSIMU aKTUBHOTO TOJIyYEHUS 3HAHUW M MPUMEHEHUS UX B peaJbHON >KU3HU
JUISL peIIeHUS] TPAKTUYECKUX 3a/1au.

B cBA3M ¢ 3TUM mpu H3yYEHHHM NOpeaMeTa «XUMHS» TOMUHHPYIOIIEE
3Ha4YCHUE MTPUOOPETAIOT TaKUE LIEJIN U 3aJ]a4H, KaK:

aganTamys oOy4aromMXcs K YCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,

dbopMupoBaHHE€  WHTEUIEKTyaJdbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BELIECTBAMH U UX
PUMEHEHHUEM;

¢opMupoBaHue y O0OydYaroIIMXCS KJIIOYEBBIX HABBIKOB  (KIHOYEBBIX
KOMIIETEHIIUI), UMEIOUIMX YHHUBEPCAJbHOE 3HAU€HUE Il pa3IUYHbIX BHUJIOB
JEeSTeIbHOCTH: PELIEeHUs MpoOeM, MOUCKa, aHamu3a U o0paboTku HHQOpMAIIHH,
HEOOXOJUMBIX il TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXe /s OIECHKH C TO3HUIHN
IKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIUSHUSA BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPraHMU3M UY€JIOBEKa U MIPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEHN 00YJArOIINXCSI: CHOCOOHOCTH CaMOCTOSATEILHO IPHUOOPETATh HOBBIC
3HAHHUA 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BAThH
COBpEMEHHBIC MH(POPMAIMOHHBIE TEXHOJIOTUU ISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-MIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOT0 COJIEPIKaHNUS;

dbopMupoBaHre U pa3BUTHE Yy OOY4YalOIIMXCS aACCOIMATUBHOTO U
JIOTHYECKOT0 MBIIUICHHsI, HaO0JII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, IIPU IJIAHUPOBAHUU U MPOBEACHUN
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOydYamoIuxcsi YOeKIEHHOCTH B T'yMaHUCTHYECKOH
HaANpaBIEHHOCTH XUMHUH, €€ BAXXKHOW POJM B pEHICHHH TI00aIbHBIX MpoOsieM
paIMOHANIBHOTO MPUPOIONOIB30BaHUS, TIOTIOJIHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex]HOIro
OTHOIICHUS K TPHUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe NPUOOpPETEHHS OmbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM A1 NPUHATUS TPAMOTHBIX pELICHUH B
CUTYaLUsX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yuebnom mnnaHe cpemHero oOmiero o0pa3oBaHUA TPEAMET «XHUMHSD)
0a30BOro ypoBHSI BXOAMT B COCTaB IpeaMeTHON obnacTu «EcTecTBeHHO-HAyUYHbIE

NpCaAMCTBD).



OOuiee 4MCIO YacoB, OTBEACHHBIX JUISI WM3YyYECHHUS XUMHHM, Ha 0a30BOM
ypOBHE cpeaHero odiiero oopasoBaHusi, coctaBisier 68 yacos: B 10 kimacce — 34

yaca (1 gac B Hegent0), B 11 kinacce — 34 yaca (1 yac B Heemio).

Conepxkanue BOCIUTATEIbHOI0 MOTEHIHAJIA YPOKA

[Ipu n3yuyeHNH UMEHHBIX peaklMil, mpaBui U 3akoHOB B 10-11 kitaccax Ha ypokax
XUMHH IPOUCXOIUT BOCIIUTAHUE IPAXKIAHCTBEHHOCTH, IATPUOTU3MA, YBAKEHUS K
npaBaMm, cBoOOAaM U 00s13aHHOCTSM 4denoBeka. C ydanuMucs Mbl oOpaiaemMcs K
MMEHaM BEJIMKUX YUYEHBIX, BHECIIMX OECLIEHHBIA BKJIaJ B pa3BuTue xumuu: M.B.
JlomonocoBa, JI.M. MenneneeBa, A.M. byrtaneposa u gp. Ilpu sToM
noau€pKrUBaeM UX MPUHAJIEKHOCTh BelMKoi Poccum, oOpaiiaem BHUMaHUE, YTO
Hapsay C BbLAAIOIIMMUCS YYEHBIMU APYTUX CTPAH Y HCTOKOB MUPOBOM XUMUHU KaK
HAYKU CTOSUTH M pycckue yu€Hbie. M3ydenne Ouorpaduii yu€HbIX, UX TBOPUECKOU
JEATEIbHOCTH, YXU3HCHHBIX INPUHLHUIOB, HPAaBCTBEHHBIX IIOCTYIIKOB BbI3bIBAECT
OOJIBIIONM MHTEPEC Y MIKOJBbHUKOB, CTUMYJIMPYET UX MOBEACHHUE U JACSITEIbHOCTb.
IIpy 3TOM y ydammxcst BO3ZHHKAET BIIOJHE €CTECTBEHHOE YYBCTBO I'OPAOCTH 32
CBOIO CTPAaHY U CBOMX BBIIAIOIIUXCS COOTEUECTBEHHUKOB.

Pa3BuTtne Takmx IIEHHOCTEW, Kak Jt000Bb K Poccum, cBoemMy Hapoay, CBOeMy
Kpar0 BO3MOXXHO IIpU H3YYEHUH XHUMHUYECKUX DJJIEMEHTOB METAJUIOB U
HemeTaioB. PaccmaTtpuBaercs o0jacTh WX MPUMEHEHHS, BBITEKAIOMIAs U3 UX
CBOWCTB, IIPM 3TOM IPOUCXOAUT 3HAKOMCTBO C JOCTOIPUMEYATEIBHOCTIMU
Poccun, nmaMsaTHUKaMu KyJbTypbl U apXUTEKTypbl (anmassubii Qoupn, Llaps-
nyiuika, [{app-KOIOKOI U T.1.), YTO BBI3BIBAET MHTEPEC y MOAPOCTKOB, >KEJIAHUE
NOCMOTPETh M TIO3HAKOMUTbCS ¢ HUMH Tobnmxke. Hama crpana Oorara
NOJIE3HBIMU HMCKOMaeMbiMH: Ha TeppuTopun PecnyOnuku Kapenuss MoxHO
OOHapyXUTh 3amachl KEJIEe3HOM pyIbl, THTaHa, Mpamopa, CIIOAbl, ararta,
Pa3sHOBUAHOCTH TIpaHara M po30BOro ksapua. EnuHctBenHoe B Poccuum
IPUPOJTHOE MECTOpokaeHHe mryHruTa. Ha stor ¢akr oOs3arensHO oOpaiiaeM

BHMMaHuEe Npu u3ydyeHun Tembl «Metamwibl. Hemeramns»y (9 kmacc). Yaensiem



BHUMAaHHE MECTOPOXKACHHUIO >Kelne3Hou pyasl B Kapemuu, dro dopmupyer
J1000Bb K CBOCH MaJIOW POJIMHE.

XuMusi — HayKa OHKCIEpUMEHTajbHas. BBIMONHSAS MNpakTUYeCKue padoThl U
Ja00paTOPHBIC OMBITHI, Yy4YalllWecs IMOHUMAIOT, YTO TPYAUTHCA — 3HAYHUT
00lyMbIBaTh TOT WJIM WMHOM CIOCOO JCUCTBUN, HUX IOCIEI0BATEIBLHOCTD,
MPOSIBIISATh CMEKAJIKY U yMeHHe. Ha ypokax XxuMuM pa3BUBaeTcs KyJabTypa Tpya,
KOTOpasi MPEANoJiaraeT pa3yMHOE COYETaHUE TPyJa U OTAbIXa, MEPEKIIOUYEHUE
pPa3JIMYHBIX BUJIOB JIESITEIHHOCTH, OOECIEUYEHUE BBICOKOIO KauecTBa pPaOOTHI.
Yepe3 OTBETCTBEHHOE BBIMOJIHEHUE JOMAIIHUX 3aJlaHUM, MOJTOTOBKY CBOETrO
pabodero MmecTta, JUCHUIUIMHUPOBAHHOCTh U  yCepJAue  BOCIHHUTHIBACTCS
Tpyaoaooue.

Bocnutanue TBOpUYECKOrO OTHOIIEHUS K YUCHHIO, TPYIY, XKU3HU MPOUCXOIUT
gyepe3 ¢GopMUpOBaHUE OEPEKHOTO OTHOIICHUS K HUMYIIECTBY OJIHOKJIACCHUKOB,
KaOMHETa, IIKOJIbI, K Y4eOHBIM TOCOOUSIM U T.J.

[Ipu M3ydYeHUH OTIAEIBbHBIX XUMHUYECKUX DJIEMEHTOB, UX HAXOXJICHUS B IIPUPOJIE,
BIIMSAHUSL HA OpPraHu3M uesioBeKa (QOpMHUpPYeTCsl IEHHOCTHOE OTHOIIEHUE K
3JI0POBBIO M 3JIOPOBOMY 00pa3y KU3HH.

OmHuUM W3 JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHHS XHUMHUHU SIBIACTCS H3y4YEHUE
COIMAJIBHBIX HOPM, TPaBWI TMOBEICHUSA, Pojei U ¢GOpM >KHU3HH B COIHyME,
MIPUPOJIC ¥ YaCTHOM JKM3HU Ha OCHOBE DKOJOTHUECKON KYJIbTYpPHl U 0€30I1aCHOTO
oOpailleHusl ¢ BeUIeCTBaMU M Marepuaiamu. J[Jisi peanu3aiuu SKOJOTMYeCKOro
BOCIIUTAHUSI TPU M3YYEHUU MIKOJBHOTO Kypca XUMHUM MPeycCMaTpuBaro
O3HAKOMJICHHE YyYalllUXCd ¢ XUMHUYECKMMH TpobieMamu d3Konoruud. Ha
OOJIBIIMHCTBO KOJIOTUUECKUX BOIMPOCOB OTBETHI UIIYT CAMHU YUCHUKH, BBITTOTHSIS
JIOKJIaJl, TMPOEKT C  DKOJOTMYEeCKUM  cojiepkaHueM.  Vcmonab30BaHUE
AKOJIOTUYECKOTO MaTeprajga BMECTE ¢ MPOrpaMMHBIM MaTepUAIOM aKTHBU3UPYET
WHTEPEC K TMPEAMETy, pa3BUBaeT MOTPEOHOCTh OOIICHHUS C TPHUPOIOH,

BOCIIMTBIBACT OTBCTCTBCHHOCTL B JIMYHOM IIOBCACHHMM M PA3JIMYHBIX BHIAX



JesTeNbHOCTH, (POPMUPYET HABBIKK MO OEPEKHOMY HCIIOIB30BAHMIO, 3AIIUTE H

YIIYUIIEHUIO OKPYXKAIOIEH Cpe/ibl.

COJEPXAHUE OBYUYEHUA

10 KUIACC

OPTAHMYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHn4ecKOW XUMHUHN: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHE B
IOJIy4YEHUM HOBBIX BEIIECTB M MaTepHaoB. Teopuss CTPOEHHsS OPraHWYECKHX
coenunennit A. M. bBytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (OPMYJIbI
OpPraHMYECKUX BemecTB. lomomnorus, wuszoMepus. XuUMHYECKas CBSI3b B
OpPraHUYeCKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBS3U.

[IpeacraBnenue o KilaccupuKaluu OpraHnyeckux BemiecTB. Homenknarypa
OPraHWYEeCKUX COCIMHEHHMH (CHCTEMaTHyecKas) W TPUBHAJIbHBIE Ha3BaHUS
BaKHEHIINX NPEICTABUTENEH KIACCOB OPraHUYECKUX BEILECTB.

DKCHEpUMEHTAIBHBIE METOJbl M3YYEHMsS] BEIIECTB M HMX HPEBPAILECHHIA:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIPU HarpeBaHuu (IJIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHI psa. MeTraH W 3TaH —
IpoCTEHIINE MNPEJCTABUTENN QJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAaxOXKJIEHUWE B MPUPOJE, IMOJYyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. DTUIEH U MIPOIUIIEH —

NPOCTEHININE TIPEACTABUTEIIN AJKCHOB: (DU3WYSCKUE M XHUMHYECKHE CBOMCTBA



(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
HOJIMMEPU3ALINH ), IOJTYUYEHUE U IPUMEHEHHUE.

Anxanuensl: OytagueH-1,3 u merunOyrtanuen-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETHYECKOIO
Kay4yKa U pEe3UHBI.

ANKHHBI: COCTaB U OCOOEHHOCTHM CTPOEHHS, TOMOJOTHYECKHHN psI.
AnernneH — [pOCTEMIIMKA MPEICTABUTENb AJIKHHOB: COCTaB, CTPOCHHE,
(bu3rUecKre U XMMUYECKHE CBOMCTBA (peaklMK THIPUPOBAHHUS, raJOr€HUPOBAHUS,
rUApaTalru, TOPEHus), NOJyUYEeHUE U TPUMEHEHUE.

Apenbl. beH3oi: cocraB, cTpoeHue, (GU3NUECKUEe U XUMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMUSI U HUTPOBAHUS), MOJyYEHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2A02CHUPOBANUS U HUMPOBAHUs), NOAyYyeHue u npumeHnenue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANUMA K
Pa3JIMYHBIM KJIACCAM.

[IpupoaHble HMCTOYHUKH YriIeBOAOPOAOB. I[IpupoaHblii ra3 M IOIYTHBIE
HedTanpie Ta3pl. Hedth u e€ mpoucxoxaenune. CrocoObl mepepaboTku HeTH:
IEPEroHKa, KPEKUHI (TepMUYECKHUM, KaTaJuTHuecKuil), nuposn3. I[IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOABl HM3YyYEHHUS BEIIECTB M HUX IPEBPALICHUN:
O3HaKOMJIeHHE ¢ oOpa3laMu IUTACTMAcC, KaydyKOB W PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yroap», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U

TaJIOTCHOIIPON3BOAHLIX, IIPOBEACHUC MIPAKTUYECCKOM Da6OTBIZ IMOJIYYCHHC J3THUJICHA

Y U3yYEHHUE €TO CBOMCTB.

Pacuérurle 3amayn.

Boruncnenuss 1o ypaBHEHHMIO XHUMHUYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTA PEAaKLUMU 110 U3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIIM IPOJIYKTOB PEAKIIUH).



Kuciiopoacoaep:kamue oprannyecKkue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CHUPTHL. METaHOI W 3TAHOJ: CTPOECHHUE,
¢u3znueckue M XUMHUYECKHME CBOMCTBA (peakuMM C AKTUBHBIMU METaJlJIaMH,
raJIOTEHOBOJIOPOIAMH, TOPEHHUE), NPHUMEHEHHE. BoJopoaHbIe CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JleHiCTBHE METAHOJIA U OTAHOJIA HA OPTaHU3M YEJI0BEKa.

MHoOroatoMHple  COUPTBI. OJTHJICHIVIMKOJAb W TJIUMLEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHME CBOMICTBa (B3aUMOJICHCTBUE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peaklusi Ha MHOIOaTOMHBbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rimuuepuHa v TUIIEHIJIMKOJIS.

@deHoJ: CTpoeHUE MOJEeKyJbl, (U3MUECKMEe U XHUMHYECKHUE CBOMCTBA.
ToxcuuHocTh (penona. Ilpumenenue gpenouna.

Anpperuziel MU Kemowusl. DopManbIeruj, aueTalbAEru]: CTPOEHUE,
bu3nueckue M XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH ), [IOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpejeNbHbIE KapOOHOBblE KHUCJIOTHL. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnm), MoIydeHe U MpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEUCTBHE.

Cnoxuple 3¢Qupbl Kak IPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['HMaponu3
cioxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.

VYrieBoapl: coctaB, KiaccuUKalMs ~ yrieBoJOB  (MOHO-, JAU- U
noyiucaxapuabl). ['moko3a — npocreimii MoHOcaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOHCTBAa (B3aUMOJAEHCTBHE C
runpokcuom meau(ll), oxucnenue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE IJIIOKO3bl), HAXOXKJIEHUE B IMPUPOJE, NMPUMEHEHUE,

ounosnorudeckas poisib. @orocunre3. pykKTo3a Kak U30Mep IITHOKO3BI.



Kpaxman u nemttono3a kak npupojiHbie nojiuMmepbl. CTpoeHHe KpaxMmala U
Heuosio3bl.  Du3nueckue W XHMHMYECKHE CBOMCTBA Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsl PEAKIIUS C UOJIOM).

DKCIIEpUMEHTAIbHbIE METOAbl M3YyYECHHUS BEIIECTB W HUX NPEBPALICHUNA:
poBe/icHHe, HAOJIOJICHHE W ONHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIECHHE 3TaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOIEHCTBHUE T[JIULEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKuMcIeHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcugom wmenu(Il), B3aummopeicTBUE Kpaxmana C HOAOM),
IPOBEICHHE MPAKTUYECKON paboThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

PacuéTnrble 3amaun.

Boluucnenuss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

A3oTcoziepxalme OpraHnuecKue COeTMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHuuecKrue coequHeHus. Ou3nuecKue
U XMMHYECKHE CBOICTBA aMHUHOKHCIOT (Ha mpumepe ruiuHa). buonoruueckoe
3HaUY€HHE aMUHOKHCIIOT. [lenTunapl.

benku kak mnpupoaHbIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OCIKOB:
TUPOJIN3, IeHATypallusl, KA4eCTBEHHBIE PEaKIIUK Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYCHUS BEIIECTB W WX MPEBPAICHU:
HAOJII0ICHUE U ONMKMCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHHIC PEAKIINU OCJIKOB.

BroicokoMouiekyJsipHbIE COeTMHEHUSI

OcCHOBHBIE TIOHSTHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIUU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHUM —

MMoJIMMEpHU3alvia U ITOJIMKOHACHCAITHA.



DKCNEepUMEHTAIbHBIE METOJIBl HM3YYCHHS BEIICCTB M WX IPEBPAIICHUIA:
O3HaKOMJIEHHE ¢ o0pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanus MexxnpeIMeTHbBIX CBSI3€H NMPU MU3YUYEHUU OPraHuYeCcKON XUMHUH B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJNb30BAHME Kak OOIIMX €CTEeCTBEHHO-
HAYYHBIX TIOHATHH, TaK W TOHSITHH, SBISIOMIUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHIE, HAYYHBIN (paKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJIacCU(PUKaLUs, MEPUOAUIYHOCTh, HAONIOCHHE,
U3MEpEHUE, YIKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: Marepusi, OHEpPrus, macca, aToM, OJEKTPOH, MOJIeKyJa,
OHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeJ0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUECCKUE BETUIHHBI U €AMHUITBI UX U3MEPEHUSI.

buonorusa: wnerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocHHTE3, OMOJOTHYECKH aKTHBHBIC BeliecTBa (O€NKH, YIJIEBOJbI, KHUHI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPOIbI, MTOJIE3HBIE UCKOMAEMbIe, TOILIUBO,
pecypchl.

TexHonorus: TUIIEBBIE MPOIYKTH, OCHOBBI PAIMOHAIBLHOTO TMHTAHMUS,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKHE MpernapaThl, MaTEPHAIIBI U3

HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU
XUMUYECKUM dJIeMEHT. AToM. Snpo aroma, H30TONBI. JIEKTPOHHAs

00010uKa. DHEpPreTHuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-



aneMeHThl. OCOOCHHOCTH pacmlpesieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

ITepunonnueckunt 3akoH u Ilepuoguyeckas cucreMa XMMUYECKUX DJIEMEHTOB
J. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cucTeMsl
xumMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TPyNmaM U MEpPHOJIaM.
3Ha4YeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crtpoenue BemecrBa. XUMHYECKassh CBSA3b. BHIbBI XMMHUYECKOM CBS3U
(KOBaJIeHTHAsl HEMOJsIpHAas W TMOJSpHas, MOHHAs, MeTainyeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJGHTHOW XUMHUYECKOW CBsA3M (OOMEHHBII UM JIOHOPHO-
akuenTopHblil). BomoponaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPULATEIBLHOCTb.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MONEKYISPHOTO M HEMOJEKYJSPHOIO CTPOECHMSA. 3aKOH
MOCTOSTHCTBA COCTaBa BeIIECTBA. THUIBI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[Tonstue o nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWIHBIE PAaCTBOPHI.
MaccoBas 10151 BelecTBa B pacTBOpE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTuyecKas CBA3b HEOPraHUYECKHMX BEUIECTB,
IIPUHAJIEKAIINX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckas  peaknms. Knmaccudukanus  XUMHYECKHUX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHHsI MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CKopocTh peakiuu, e€ 3aBUCHMOCTb OT Pa3iudHbIX (akTopoB. OOpaTUMBbIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIHSAOMIME HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle latense.

Onektponutuyeckas nauccormanus. CuiibHbIE W Cla0ble AJIEKTPOJIUTHI.

Cpena BOJIHBIX pacTBOPOB BEILIECTB: KUCasl, HEUTpaabHas, MIeTI04HAs.



OKuCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHUS BEIIECTB M HUX NPEBPALICHUN:
nemoHcTpauus Tabnun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [l. U.
MenpeneeBay, U3ydyeHHE MOJEIEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHUE W
OMHCaHUe JEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX OMBITOB (Pa3ioKEeHUE MEPOKCH 1A
BOJOPOJIa B PUCYTCTBUU KAaTAIN3aTOPA, ONPEAEICHUE CPEABl PACTBOPOB BELIECTB
C TIOMONIBIO YHUBEPCAIBHOTO WHIWKATOPA, PpEaKIUH HMOHHOTO OOMEHa),
MPOBEJICHNE PAKTUUECKON paboThl «BiausHue pa3nuuHbiX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIUM.

Pacuérurle 3amaun.

Pacyérel mnmo ypaBHEHMAM XHMUYECKMX pEakUud, B TOM 4YHCIIE
TEPMOXUMHUYECKHAE PACUEThI, PAacCU€Thl C HCIOJB30BAHHEM IIOHATUS «MAaCCOBAs
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne ©HemerammioB B Ilepuomnueckont  cucrteme
xumuueckux sneMmeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKkue CBONWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA IpuMepe
KHCJIOPOJIa, cephbl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoga MU KpeMHHS) W HMX  COCAMHEHHH  (OKCHIIOB,
KHCIIOPOCOIEpKAIINX KUCIOT, BOJOPOAHBIX COETUHEHHH ).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramisl. Ilonoxenune meramnos B [lepuoanyeckon cucreme XUMHUYECKUX
anemeHToB [[. . MenaeneeBa. OcoOOEHHOCTU CTPOEHHUS JIEKTPOHHBIX 000J0YEK
aToMOB MeTasuioB. O6mme (usnyeckue cBoiicTBa MeTamuioB. CIiiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN PsAJT HAIIPSYKEHUI METaJIJIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUM, Kanui, KalbLHi,

MarHui, aJlOMUHMM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.



Ob6mue crmocoObl monydyeHus mMeTtaioB. [IpuMenenrne mMeTamioB B ObITY U
TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB M MX IPEBPAILCHUIA:
U3y4eHHue KoJieKuuu «MeTamisl UM CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
HKCHEPUMEHTAIbHBIX 3ajja4, HaOJIIOJIEHUE W ONHMCAHME JIEMOHCTPALMOHHBIX HU
J1a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIIA ATIOMUHHUSA C PACTBOpaAMU
KHCJIOT U IIEJI0YeH, KAYECTBEHHbIE PEaKIMU HA KATHOHBI METAJLIOB).

PacuéTnrble 3amaun.

Pacuétbl mMacchl BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIECTBAa, Macce WM OOBEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKLUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILECTB UMEET IIPUMECH.

XuMuA 4 KM3Hb

Ponp xumMum B oOecriedeHUH KOJIOTHYECKOM, YHEPTETUISCKON M TMHUIIEBON
0e301acHOCTH, Pa3BUTUU MeauluHbl. [loHSATHE O HayyHBIX METOJaxX IMO3HAHUS
BELIECTB U XMMUYECKUX PEAKIIHII.

[IpencraBiaenuss 00 OOMMX HAy4YHBIX MPUHIUIAX [POMBIIIIEHHOIO
IIOJIy4ECHMS BaXKHEHIINX BEILECTB.

YeoBeK B MHUpE BEUIECTB M MAaTEpPUAIOB: Ba)XKHEHILINE CTPOUTEJIbHbBIE
MaTepuaslbl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepHasibl ISl 3JEKTPOHUKH, HaHOMAaTEpHallbl, OPraHUYECKUEe U MUHEpaIbHbIE
yaoOpeHus.

XVWMHST U 3I0pOBbE YEJIOBEKAa: IIpaBUiia MCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOTO KCIOIb30BaHUS MPENapaTOB OBITOBOM XUMUU
B [I0BCEIHEBHOM KU3HHU.

MexnpeMeTHbIE CBA3H.

Peanuzanmss  MeXnpeaAMETHBIX  CBsSI3€d INpU  HM3yYeHUH oO0mell wu

HGOpFaHI/I‘-IeCKOf/i xumuH B 11 knacce OCYHICCTBIIACTCA 4YCPC3 HCIIOJIb30BAHUC KaK



OOIIMX EeCTECTBEHHO-HAYYHbIX MOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMH JJI OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0uue ecTecTBEeHHO-HAYYHbIC MOHSTHUS: HAY4YHBIH (DAKT, TUNOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCH(pUKAIMs, TEePUOJAUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

dusuKa: Matepusi, JHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOI, PAJIMOAKTUBHOCTh, MOJIEKYJ1a, SHEPT€TUYECKUN YPOBEHD, BEIMIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PM3UYECKUE BEIUUYMHBI U €UHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, opraHu3M, OJKOcuUCTeMma, Ouocdepa, Makpo- H
MUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3MeE.

['eorpadusi: MuHepabl, TOpHBIC TTOPOIBI, TTOJIE3HBIE UCKOIIAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMU4ecKasi MPOMBIIIIIEHHOCTh, METAJLUTYPTUs, TPOU3BOACTBO
CTPOUTEIIBHBIX MAaTE€pPUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IIHILEBasd
MPOMBINIJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIILJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX IPEenaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPHUAIIOB,

QJICKTPOHHAA IMIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOT'HH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA I[MTPOI'PAMMEBI 110
XNUMHNHN HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBLIE PE3YJIbTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
0o0yYaloImMUMHUCI TpPorpaMM CpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHbIM M  MOpeAMETHbIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coorBeTrcTBUHM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUSA MpeAMETa «XHMHs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIONINE COCTABIISIONINUE:

OCO3HaHHE OOYYAIOIIMMHUCI POCCHUHCKOW TPaKTAHCKOM HWICHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIIEHUIO;

HAJIMYUe MOTUBAIIMU K O0yUEHHUIO;

[eJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUUECKUX TPaauIuil 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMA yCTAHOBKAaMHU, NPUCYIIMMHU LEIOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4YKE MPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYphl U CIIOCOOHOCTH CTABUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJIbTATHl OCBOCHHS MpeaMeTa «XUMHsS» IJOCTUTAIOTCS B
CAMHCTBE Y4YeOHOW M BOCHUTATEIBHOM JAESTENIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U WJeaJlaMUd POCCHMCKOr0 Tpa){IaHCKOro OOIIECTBA, MPUHATHIMU B OOILECTBE

HOpMaMH u IIpaBuJIaMu IIOBCACHMUA, CHOCO6CTBYIOIJ_II/IMI/I Imponeccam



CaMOTIO3HAHUS, CaMOPa3BUTHSI ¥ HPABCTBEHHOTO CTAHOBJCHUS JIMYHOCTHU
00yJarmmxcs.

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA ITO3HABATEIIPHOM M TPAKTHUYECKOW JCATEILHOCTH
00yJaroIMXCcsl 0 peaan3aluy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpa:kIaHCKOT0 BOCTIMTAHMS

OCO3HaHUS  OOyYAIOIIMMHCS  CBOMX  KOHCTHTYIIMOHHBIX  TIpaB M
00s13aHHOCTEH, YBOKEHUS K 3aKOHY M MPABOIIOPSIKY;

NpEACTaBICHUS O COIMAJIBHBIX HOPMax MW TpaBUJIaX MEXIMIYHOCTHBIX
OTHOIIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JIEATCIBHOCTH TIPH CO3/IaHUH
y4eOHBIX MPOEKTOB, PEIIEHUHU YYEOHBIX M MO3HABATEJIbHBIX 3a/1a4, BBINOJIHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHMMAaTh W TPHUHUMATh MOTHUBBI, HaMEPEHUS, JIOTUKY U
apTryMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YUYCOHOU NeATEIHLHOCTH,

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K MCTOPUUYECKOMY M HAYYHOMY HAacCJEIUIO
OTCUYECTBCHHON XHMMUH,

YBOKCHHS K IIPOIIECCY TBOPUYECTBA B 0OJACTH TCOPUHM M IPAKTHYECKOIO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KCHHS HAayKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPyJa YUEHBIX U IPAKTUKOB;

WHTEpPECAa W TO3HABaTEIbHBIX MOTHBOB B TIONYYCHHH W TIOCIEAYIOIIEM
aHaju3e WH(POpMAIMKU O MEePEIOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOMU
XHMUH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

HPAaBCTBCHHOI'O CO3HAHM:A, 9THYCCKOI'O IIOBCACHU,



CIIOCOOHOCTH OLIEHUBAaTh CUTYAILIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEJEHUE U IOCTYIIKM CBOMX TOBAapHUIIEH C
MO3ULMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMUPOBAHUSA KYJbTYPHI 310POBbSI:

MOHUMAHMS I[IEHHOCTEH 3I0pOoBOro M Oe3omacHOro oOpasza JKHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3JI0POBbIO;

coOmro/ieHns mpaBwil Oe3omacHOro oOpaiieHusi ¢ BElleCTBaMU B OBITY,
ITIOBCEHEBHOM XKW3HU U B TPYJAOBOM AEATEIBHOCTH,

NOHUMaHUSl 1[IEHHOCTW TMPaBWJI MHAUBUAYAJIbHOTO U  KOJUJICKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUS TOCJIEICTBUN W HEMPUATHS BPEIHBIX NMPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEIbCKOM
NEeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W  JpPYrUX BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PpEIICHWU MPAKTUYECKHX 3ajay
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY M3YUYEHUI0 podeccuil pa3InyHoro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBAXEHUS K TPYLY, JIIOASIM TPyAa U pe3ysbTaTaM TPyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAJIBHONH TpPAaEKTOPUU
oOpasoBanmsi, Oyaymied Mpopeccuu W peanu3alnud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U

norpebHoCTel 00111eCTBa;



6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKU LEJIeCO00Pa3HOT0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSl TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MpOoOeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHOW CpPEJIbI;

OCO3HaHUS HEOOXOMMMOCTH WCIOJNB30BAHUSA JOCTIDKCHHM XWUMHH IS
pelIeHusT BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATUS JCHUCTBUM, TMPUHOCIIIUX BpEd OKPYKAIOLIEH
NPUPOJIHON cpejle, YMEHHsSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE HKOJIOTUYECKHUE
MOCJIEICTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYUs Pa3BUTOrO IKOJIOTMYECKOTO MBIILICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIlbITa JEATENBHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMM B IO3HABAaTEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHON
MPAKTUKE, CIIOCOOHOCTH © yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIIECTBEHHON MTPAKTUKH;

NOHWMaHUSl CHeMU(UKA XUMHH KaK HayKd, OCO3HaHUS e poiu B
dbopMHpPOBAaHUN PANMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JIaHWU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TPOOJIeM COXpaHEHUS
IIPUPOITHOTO PaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ T'yMaHHCTUYECKOM HAIIPABICHHOCTH W Ba)XHOW pPOJIM B
CO3/IJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILEBON U

HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEIAUIIMHBI, OOCCIICYCHUH YCIOBUN



YCHENIHOTO TPyAa H DOKOJOTUYECKH KOMGPOPTHON IKH3HM KaKIOTO HWICHA
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOOB
MO3HAHUSA, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIb30BATh
NOJTy4aeMble 3HAHUS I aHAIHM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIETO MUpa U
MIPOUCXOMAIINX B HEM U3MECHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONMIUXCS JIaHHBIX C IIeJIbI0 TOJTYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHus mpoOJieM B peallbHBIX )KH3HCHHBIX CUTYAIHSIX;

MHTEpEca K TIO3HAHUIO U UCCIIEA0BATEIbCKON IEeATEeIbHOCTH,

TOTOBHOCTM ¥  CHOCOOHOCTHM K  HENPEPHIBHOMY OOpa3OBaHHIO U
caM000pa3oBaHNI0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUH TI0O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpECca K OCOOCHHOCTSAM TpyJla B pa3iIM4HbIX cepax mpodeccruoHaIbHOMI
NESATETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3ybTaTbl OCBOEHMsI YUEOHOro IpenMera « XUMHs» Ha
YPOBHE CpeHero oouiero 00pa3oBaHus BKIOYAOT:

3HaYUMble Ui (OpMHpOBAHUS  MHPOBO33PEHHUS  OOYy4arOUIMXCs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHUSA, OTPAXKAOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOIECC, CUCTEMa, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, Ucclie0BaHNe, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHble YUeOHbIE JAEUCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE,
PETYJISITUBHBIE), oOecreunBaroIue (dbopmHpoBaHue (yHKLIHOHATIBHOM

I'paMOTHOCTH U COHI/IaJIbHOﬁ KOMIICTCHIIUH 06yqafonmxc51;



CIIOCOOHOCTh 00yUarImMnXxcs HCITOJIb30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEUCTBUA B MO3HABATEILHON U COLIMAIIBHOW MPAKTHUKE.

MeranpeagMeTHbIE Ppe3yJIbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU y4eOHBIMH NO3HABATEJIbHBIMH
JeliCTBUSIMU

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITeIbHO  (popMyJUpoOBaTh M aKTyaJU3UpOBaTh  MPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAaThl ACITEIBHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

WCIIOJIB30BATh MPHU OCBOCHUU 3HAHUU NPUEMBI JIOTUYECKOTO MBILIIJICHHUS —
BBIICJISITh XAPAKTEPHBIC MPU3HAKWA TMOHSATHH W YCTAaHABJIMBATH UX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIIME MOHSITHS JJI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUH I KJIacCU(UKAIUM BEIICCTB U
XMMHUYECKUX PEAKIUN;

YCTaHABJIMBATh IPUYUHHO-CJIECACTBEHHBIE CBA3HM MEXAY H3yYa€MbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXKJCHUS (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO
aHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUSX, OPMYJIMPOBATH BHIBOABI U 3aKJIFOUCHUS;

MIPUMEHSATh B MIPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHUU CHUMBOJIMYECKHE
(3HaKOBBIE) MOJICINIH, PEOOPA30BHIBATE MOCIIBHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmynia, ypaBHEHHE XHUMHUYECKOU

pC€akunn — IIpU PCIICHHUH y‘IC6HI>IX IMIO3HABATCJIbHBIX W IIPAKTHUYCCKHUX 3aaad,



MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMI.

2) 0a30oBbI€e HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAaMM METOJIOB HAy4YHOI'O IMO3HAHMS BEIIECTB U XMMHUYECKUX
peakuuii;

dbopMynMpoBaTh TENM W 33aJadd  WCCIICIOBAHUS,  HCIIOJIh30BaTh
MIOCTABJICHHBIC W CaMOCTOSITCIIbHO C(HOPMYIHMPOBaHHBIE BONPOCHI B KadeCTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI 11 ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE
MPaBUWIbHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITEJILHOIO IUJIAHUPOBAHHUS U IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
mporecca, CaMOCTOSATEIIBHO IPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTh
000011IeHNS ¥ BBIBOIbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHUSA,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYECHUYECKOM HCCIEAOBATENbCKOW M MPOEKTHOM
NEATeNIbHOCTH, TMPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MIOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3ajJad, MPUMEHEHHUIO Pa3IUYHbIX
METO/OB ITO3HAHHUS.

3) pa6ora ¢ ungopmanmueii:

OPMECHTUPOBATHCSA B PA3IMYHBIX HCTOYHUKAX wHHPoOpManuu (Hay4dHO-
NOMyJISIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIEp)KaHUsI, CIPAaBOYHBIE MOCOOUS,
pecypcel MHTEepHETa), aHanTM3upoBaTh WH()OPMAIHMIO PA3IUYHBIX BUAOB H (OpM
MPE/ICTaBJICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH "
HEMPOTUBOPEYUBOCTH;

dbopMyIIMPOBATh 3alPOCHl M MPUMEHSTh Pa3JIMYHBIC METOABI IIPH MOUCKE U
oTbope wuHbOpMaAlUK, HEOOXOAWMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OIIPENIENIEHHOTO TUIIA,

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAITMOHHO-KOMMYHHUKATHBHBIX

TEXHOJIOTUH U Pa3INYHBIX ITIOMCKOBBIX CUCTCM;



CaMOCTOATENILHO  BBIOMpPATh  ONTUMAIBHYIO  (QOpMy  TPEACTABICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauyecTBE CpeACTBAa mpu padbore C
XUMUYECKON uHGpOpMaIMel: TPUMEHATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, POPMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W TIPEOOPa3OBBIBATH 3HAKOBO-CHMBOJIMUECKHE CPEICTBA
HATJISTHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH J€CTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CY)IaeMOM TEMBI B XOJ€ AUAIOTa W/UITU
JUCKYCCUHM,  BBICKa3bIBaTh  HjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHLHO BBIMOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yJIbTAaTOB MO3HABATEIHHOW NEATENbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBLHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBITIOJHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOTHI MO HCCIICOBAHUIO CBOWCTB
M3Yy4aeMBbIX BEIIECTB, pealn3alud y4eOHOro MpoeKTa U (pOopMyIUpOBaTH BBHIBOBI
[0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS IO3ULHUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByajieHNe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENILHO TUIAHUPOBATh M OCYHIIECTBIISATh CBOIO ITO3HABATEIHHYIO
NeSTENBHOCTh, Ompenensis e€ Ieau W 3aJadyd, KOHTPOJIUPOBaTH U TI0 Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEIjaraéMblii ajiroput™m ACHCTBUH mpu
BBITIOJITHGHUH YYEOHBIX W HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamboIee
3¢h(deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TMOJIYYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH JCSITEIIbHOCTH HAa OCHOBE CaMOaHAI3a

N CaMOOIICHKH.



HNPEAMETHBIE PE3YJIbTATBI

10 KUIACC

[IpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuydeckas XUMUSD»
OTpPaXaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABIECHUH O XHUMHUYECKOW COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHPA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUU MBINUICHHS W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JJIs pEIIeHUs TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOINOJIATAlOIINE TOHATUS (XMMHYECKUW DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JJIEKTPOOTPUILIATEILHOCTh, XMMHUUECKast
CBsI3b, CTPYKTypHasi (popmyna (pa3BEpHYTass W COKpaAIIEHHAS), MOJb, MOJSIpHAsS
Macca, MOJISIPHBIM 00BEM, YITIEPOIHBIA CKeJeT, (PYHKIMOHAIbHAS TPYIINa,
paluKal, U30MEPUs, U30MEPBI, TOMOJIOTMYECKUN PsJl, TOMOJIOTH, YTIJIEBOAOPO/IbI,
KUCJIOPOJI M a30TCOAEpPKAIMEe COCIUHEHUS,, MOHOMEpP, IOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKkOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHW $A3bIK XWMHUHW; MHUPOBO33PEHUECKHUE 3HAHWS,
JIeXKaIUE B OCHOBE MOHUMAHUSA NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOJIOTMUECKUE CBEACHUS O CBOICTBax, COCTaBe, MOJYYECHUU W
0€30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUHW BBISBISATH XapaKTEpHbIC MPU3HAKK TOHSITHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME IMOHATHUS MHPU
OINMCAHUU COCTABA, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIb30BAaTh XUMHYECKYI0 CHMBOJUKY IS

COCTABJICHHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)



dbopMynT OpraHMYECKHUX BEMIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKMX BELIECTB I WUIKOCTPALUU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHHMM yCTAHABIHMBATH MPUHAICKHOCTh H3YyYCHHBIX
OPraHMYECKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K ONpPEAEIEHHOMY
KJIACCy/Tpynne COeauHEHUN (YIJIeBOJOPOIBI, KHCIOPOA U  a30TCOJEpKaIlne
COCAMHEHUSI, BBICOKOMOJICKYJISIDHBIE COEIUHEHUS), JaBaTb KM Ha3BaHUS IO
cucrematudyecko Homenkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIILHbBIC
Ha3BaHUSI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWIIEH, MPOMWICH, AlleTUJICH,
ATWICHIJIMKOJb, TIHIEpUH, (eHon, Gopmanbaerul, aleTaabIeruja, MypaBbUHAs
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIO0Ta, CTEAPUHOBASI KMUCJIOTA, III0K034,
bpykTO3a, KpaxMall, IeJUTI0NI03a, TJIUIINUH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACNSITh BHUJBI XUMHUYECKON CBS3U B
OpraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TIOJOXKECHHUS TEOPHH CTPOCHHUS
oprannueckux Bemiects A. M. byTiepoBa 1 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BEILIECTB;

c(OPMHUPOBAHHOCTh  YMEHUW  XapaKTepu3oBaTh COCTaB, CTPOECHHUE,
bu3nYecKue W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MNPOINWIIEH, AlETUJICH,
oyranuen-1,3, mermwnOyraauen-1,3, OEH30J, METaHOJ], ATaHOJ, ATUJICHIJIIUKOJb,
MIeprH, (EHOJI, alleTalbIeTH, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxmaJi, IeJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh FT€HETUYECKYIO
CBSI3b MEXIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKUX PEAKLHMN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HICTOUYHUKH YTIIEBOIOPOIHOTO
Ceipbst (HedTh, TPHUPOIHBIN Ta3, Yyrojb), CHOCOOBI WX TEPEepadOTKU U

MPAKTUYECKOE IPUMEHEHUE MPOAYKTOB MEepepadOTKH;



c(hOpPMHUPOBAHHOCTh YMEHHUH TPOBOAUTH BBIUMCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIU IMPOIYKTA
peakuM 10 W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh YMEHUN BIIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCTIOJIb3YyEeMbIX B XUMHUH TPU MU3yYCHUH BEIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
WCIIOJIB30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEHICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOJATh MPaBUIIA MOJb30BAHUSI XUMUYECKON
MOCYJIOM W JlabopaTOpHBIM OOOPYIOBAaHWEM, a TAaKXKE IMpaBHiIa OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHMSMH MO BBIIOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBIMOJIHATH XUMUYECKHM
AKCIIEpUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB IMPY HArPEBaHUH, MOJTyUYCHUE
TWJIEHA M W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUU OPTaHUYECKHUX
BEIIECTB, JCHATypalusi OCKOB IMpPU HArpeBaHWUM, I[BETHHIE pEaKIMu OEIKOB) B
COOTBETCTBHUM C TMpaBWJIAMH TEXHUKH OE€30MAaCHOCTH TIpH OOpaIleHuu C
BEIIECTBAMH U J1A0OPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABIATh PE3YIbTaThI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYFOIIMX
peaknuii 1 GOPMyYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIhTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMUYECKYIO
uH(OpPMAITUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOMU
undopmaruu, aTepHET U ApyTrux);

cOPMHPOBAHHOCT, ~ yMEHUH  COOJIOJATh  IpaBUiIa  JKOJOTUYECKH
IIEJIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOH NEATEIBHOCTH B IEIIAX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYXKAIOIIEH MPUPOTHOW Cpeibl, OCO3HABATh

OIIaCHOCTH BO3ﬂCﬁCTBHH Ha JXHMBBIC OPraHN3MbI OHpeI[CJ'IéHHBIX OpraHU4YCCKHUX



BeIlleCTB, MoHuMasi cmbicia mnokazarens [I/IK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPENOTBPAICHUS WX BPEIHOIO BO3IACHUCTBUS HAa OPraHU3M
YEJIO0BEKA;

JUTsE O0YYaIOIIUXCSl C OTPAHMYEHHBIMU BO3MOKHOCTSMH 3J0POBBS: YMEHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BEIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CIIETIBIX H  CJIA0OBUASIIMX OOYYalOIUXCS: yMEHUE UCIOJIb30BaTh

penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

bopmy.

11 KUIACC

[IpenMetHble pe3ynbTaThl OCBOCHHS Kypca «OOIas W HeopraHuydeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBJISIFOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBl MHPA, POJM XHWMHUU B TIO3HAHUU SIBICHUU
opupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM TS PEIICHUS TPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TMOHATUA (XUMUYECKUU BJIEMEHT, aToM, M30TOoN, S-, p-, d-
9JIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIM 0O0BEM,
BAJICHTHOCTD, JJIEKTPOOTPULATEIIBHOCT, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(xoBaJIeHTHas!, MOHHAsI, METAJTTUYECKas, BOJOPOAHAs ), KPUCTAIIIMYECKash pelIéTKa,
TANBl XUMHWYECKUX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
DIEKTPOJUTUYECKAST JUCCOLUMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus

AJIEKTPOJIUTUYECKON Auccolranuu, nepuoanueckur 3akon [[. M. Menpeneesa,



3aKOH COXPaHEHHUS MAacChl BEILECTB, 3aKOH COXPAaHEHHsI M MPEBPAILECHUS YHEPTrUn
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUA, JIeKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CHUCTEMHOCTH XWMUYECKHX SIBIICHUH, (PAKTOJIOTUYECKUE CBEJICHUS O CBOWMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM UCIOJIb30BAaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUIECCKOM NEITEILHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUMW BBISBISATH XapaKTEpHbIC MPU3HAKK TMOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHITHUS MpPU
ONMCAaHUH HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUUN HCIOJIb30BaTh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHusi (OpPMYJ BEIIECTB M  ypPaBHEHUM  XUMHYECKUX  PEAKLUH,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHblid ra3, YTIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEeTalIEHAasl U3BECTh, MUTHEBAsS CO/A, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHUN OMNPEJCNSITh BaJEHTHOCTh W  CTEMCHb
OKHUCJICHUS XMMHUYECKUX HJIEMEHTOB B COCAMHEHHUSX PA3JIMYHOIO COCTaBa, BH]I
XUMHUYECKON CBA3M (KOBAJIEHTHAs, WOHHAsA, METAJJIMYECKasi, BOJOpPOJHAsA) B
COCIMHEHMSIX, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHasl,
MOJIEKYJISIpHAsi, MOHHAs, METAJUIMYECKAs1), XapaKTep Cpeibl B BOJHBIX PAacCTBOpPAX
HEOPraHWYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh yMEHUMI yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTaHUYECKUX BEILIECTB IO HX COCTaBy K OINpPEeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCJIOTHI, aM()OTEepHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI IEPUOIUYECKOTO 3aKoHa JI.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOITYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (YHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE

aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cCuCTEMBI



xumuyeckux syieMeHTtoB JI. M. MeHneneeBa, ucnoisib3yst HOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUMU
10 nepuoaam u rpynnam llepuoanueckon cucrempl XuMu4ecKkux aeMeHToB [l. U.
Menpeneena;

c(hOPMHUPOBAHHOCTh YMEHHM XapakTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOICTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXIY HEOPraHMYECKUMHU
BEIIIECTBAMU C IMIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIacCU(PUUUPOBATH XUMUYECKUE PEAKIMHU IO
pa3IMYHBIM TIPU3HAKaM (YKCIYy M COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peaknun, U3MEHEHHIO CTCIIEHEH OKHMCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKuuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABJISITH YPAaBHECHHsI PEAKITUN DPa3THMIHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii MOHHOTO 0OMEHA, YUHUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKIUU, TOITBEPIKIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUW paCKphIBaTh CYHIHOCTh  OKHUCJIHUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHca
ATUX PEaKIU;

chOpMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKOM peakuud OT Ppa3IuyHbIX (PAKTOpOB; XapakTep CMEIEHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCUMOCTH OT BHEUIHErO BO3JEHUCTBUS (MPUHIIMUIL
Jle lllaTenbe);

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMUYECKHUE TIPOIECCHI,

JCKaAIUME B OCHOBE IPOMBIINUJICHHOI'O ITOJIYUCHHA CGpHOfI KHCJIOTBI, aMMHaAKa, a



Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIIHANAX WU
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHUU TPOBOJUTH BBIYUCIICHHS C HCIIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHUYECKUX PEAKIUIX, MAcChl BEIIECTBA MM 00BhEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIAU
BEIIECTB, TEIIoBOoro 3¢ @deKkra peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOII0IaTh MPaBUiIa TIOJIH30BAHUS XUMUICCKOM
nocyfoi M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuia OOpaIieHHus C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIHSMH TIO BBITOJTHCHHIO J1a00pPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHIMOIHITH XUMHUYCCKUH
DKCIIEPUMEHT (pa3oKeHHEe MEePOKCHIa BOAOPOIa B MPUCYTCTBUU KaTaIHM3aTOPa,
OTIpeNIe]ICHUE CpPEellbl PAacTBOPOB BEHIECTB C IMOMOIIBIO YHHBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIIny,
peakiy MOHHOTO OOMEHAa, KauyeCTBEHHbBIE PEaKIUuu Ha cyib(ar-, kapOoHAT- H
XJIOpU-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/ad T10
TeMaM «Metamiey u «HemeTamib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHUU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYI0BAaHUEM,
MPEACTABIIATh PE3yJbTaThl XHMHYECKOTO OKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX pEaKNuii U (HOPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUW KPUTHYECKH aHAJIU3UPOBATH XHUMHUUYECKYIO
uH(OpPMAIMIO, TOYy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MAacCOBOU
KOMMYHHKaIuu, IHTEpHET U IpYyTUX);

c(hOPMHPOBAHHOCT,  yMEHUH  COOJIOJATh  TpaBWIa  JKOJOTHYECKH
IEJI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEIAX

COXPaHEHHSI CBOETO 3JIOPOBbS M OKPY)KAIOILICH MPUPOIHONW Cpelbl, OCO3HABATH



ONACHOCTh BO3JICVCTBHS HA KUBBIE OPraHU3MBI ONPENCIEHHBIX BENIECTB, TIOHUMAs
cmbicn mokazatens IIJIK, mosicHITR Ha mpuMepax CmocoObl YMEHBIICHUS U
MPEIOTBPALLICHUS UX BPEIHOIO BO3/ICMCTBUSI HA OPraHU3M YEJIOBEKA,;

JUIsl OOYYaIOIMUXCs ¢ OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIICCTB U
XHUMHYECKUX SIBJICHUIA;

JUIS  CICNBIX W CHA0OBUIAIIMX OOYyYalOmMXCS: yMEHHE HMCIOJIb30BaTh

penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpains nis 3anucu XMMUYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauuecTBo 4yacoB DJIeKTPOHHbIE JleITeJILHOCTD YUHTEJISI € y4eTOM
HaumenoBanue
Ne (uudposbie) NMPOrpaMMbl BOCITUTAHUS
pasaesioB U TeM Kontpoabnbie IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpaMMblI padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMHUH V CcTaHABIMBATH
[Ipeamer JIOBEPUTEIIbHbIE OTHOLIECHUS
OpraHMYeCKON XUMHUHU. MEXJy YUYUTEIIEM U
11 Teopus ctpocHHS 3 o0yJaroiumucs,
: OpTaHMHecKHX CHOCOOCTBYIOLIUX

MO3UTHBHOMY BOCTIPHSITHIO
oOyJaromuMucs TpeOoBaHMA 1
npoch0 yuuTess.

Htoro no pasneny 3 [ToGy>xnate 00y4aromuxcs
co0Jro1aTh Ha YpOKe
OOIIETTPUHATHIE HOPMBI

coequHeHni A. M.
bytneposa

Paznen 2. YriaeBoaopoanst

IpenenbHbie MOBE/ICHHUS, TIPABIJIA OOIICHHUS
2.1 YTICBOIOPOABI — 2 CO CTapIUIUMU(YUUTENAMU) U
aJIKaHbI CBEPCTHUKaMU(00yYaroIMMHUCS).
Henpenenbubie [TonnepxuBatTh B AETCKOM
’9 YIJIEBOJOPOIBL: 6 i KOJUJIEKTHBE JIEJIOBYIO,
' aJIKeHBI, aJIKaJuCHBI, APYKeMoOHYI0 aTMochepy.
AJIKMHBI CtpouTth BOCIIUTATEIBHYIO
JEATETLHOCTh C YUYETOM
ApomaTtuyeckue . .
23 2 KYJBTYPHBIX pa3JIMuni JETEH,
YTIE€BOAOPOIbI
MOJIOBO3PACTHBIX U
Hpuponmbie WHIUBHLY aJIbHBIX
2.4 HWCTOYHUKHU 3 1 0COOCHHOCTEIA.

YIJIeBOAOPOA0B U UX



nepepabdoTka
Uroro no pazgeny 13

Paznen 3. Kuciopoacoaepskanue opranndeckue coeJMHeHU s

3.1 Cnuptel. Genon 3
AnbJIEeTUabL.
3.2 KapOoHOBBIE KUCIIOTHI. 7

CrnoxHble 3¢upbl

33 YTrieBoabl 3 2
Wroro no pazneny 13

Pasnen 4. AzoTconepxkaiye opraHudecKkne coeIMHeHus1

41 AMUHBEL. 3

AMUHOKHUCIIOTEL. benku
Htoro no pazneny 3

Pazaen S. BbicokoMoJieKy/JIsIpHBIE COeIUHECHUSA

[Tnactmaccel. Kayuyku.

A 2
> Bonokna
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO 34 3

YACOB I10 ITPOTPAMME

IIpuBnexars BHUMaHUE
00y4aromuxcst K HEHHOCTHOMY
ACTEKTy U3y4YaeMbIX Ha ypOKe
SIBJIEHUU, TIOHATUH, TPUEMOB.
AHaIM3upoBaTh PEAIBLHOE
COCTOSIHUE /1€ B y4EOHOM
KJ1acce/Tpyrre.
[ToOy>xnaTh oOyJaronuxcst
co0Jr0/1aTh Ha yPOKE
MIPUHITUTIBI Y4eOHOM
TMCIUTUTAHBI U
CcaMOOpraHu3aluu.
Opranu3oBbIBaTh 3KCKYpPCHUH,
MOXO/IbI, SKCTICUIIAU U TII.
3amuinaTh JOCTOUHCTBO U
MHTEPECHl 00YyJaroINXCs,
MIOMOTaTh JIETSIM, OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYyaIuy 1/WiTu
HEeOJIarOMpPUSITHBIX YCIOBUSX.



11 KJTACC

KoJunyecTBO yacoB DJIeKTPOHHbBIE JesiTeJIbHOCTh YUMTEJISI C Y4€eTOM
HaumenoBanue
Ne (uudpossbie) NMPOrpaMMbl BOCIIUTAHHUSA
Pa3ac/ioB U TEM Konrtpoabsnbsie IIpakTnueckmue
n/n Bcero oOpa3oBaTte/ibHbIE
NporpamMmmasI padoTbI padoThI
pecypcsbl

Pa3pnen 1. TeopeTrnueckue 0CHOBBI XUMUM

1.1

1.2

1.3

CTpOGHI/IC aTOMOB.

[lepuonnueckuii
3aKOH U
[Iepnonnueckas
cucreMa
XUMHYECKHUX

snemenToB 1. U.

MenneneeBa

Crpoenue
BEIIIECTBA.
MHuoroobpasue
BEIIIECTB

XUMHYECKHUE
peakuun

Htoro no pazneny

13

Pa3pnen 2. Heoprannuyeckasi Xumust

2.1
2.2

23

MeTtaniasl
Hewmerasuiel

CBs3b

HCOPTaHUYCCKUX U

OpraHUYECKUX

6 1
9 1 1

YcraHaBiuBaTh
TOBEPUTEIBHBIE OTHOIICHHS
MEXIY YUUTeIeM U
o0y4JaronmmMucs,
CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCTIPHSITHIO
oOyJaromuMucs TpeOoBaHHA 1
MPOCKO yUHTESI.

[ToOy:xknate oOyuaromuxcs
COOJII0/IaTh HA YPOKE
OOIIETIPUHATHIE HOPMBI
MOBEJICHUS, TIPAaBUIIa OOIIECHUS
CO CTApIIUMU(YUUTEISIMU) U
CBEPCTHUKAMH(00yUJaIOIIUMUCH ).

[TonnepxuBath B AETCKOM
KOJUIEKTHUBE JIEJIOBY1O,
Ipyxeno0Hyro atMochepy.
Crpouth BOCIUTATEIBHYIO
JESATEIBHOCTD C yYETOM
KYJIBTYPHBIX pa3JIMuui JETEH,
II0JIOBO3PACTHBIX U

VHAMBU1y aJIbHBIX
0COOCHHOCTEH.

IIpuBnexars BHUMaHUE
00y4aromuxcs K IEHHOCTHOMY



BEIIIECTB ACTIEKTy M3y4YaeMbIX Ha YPOKE
SIBJIEHUU, TIOHATUH, TPUEMOB.
Uroro no pazgeny 17 A
HATM3UPOBATH peatbHOE
Paznen 3. Xumus u )Ku3Hb COCTOSTHUE JIeTI B y4eOHOM
3.1 XUMHS U KU3Hb 4 Knacce/rpynre.
[ToOy>xnaTh oOyJaronuxcs
Hroro no pasaeny 4 COOIIOIATE HA yPOKe
MIPUHLIMIIBI Y4EOHON
JUCIUTIINHBI 1
caMOOpraHU3aIH.
Opranu3oBbIBaTh 3KCKYpPCHUH,
OBIIEE KOJIMYECTBO 14 MOXOAbI, SKCIIEAUIIUN U TII.
YACOB I10 ITPOT'PAMME 3amumInaTh JOCTOMHCTBO U

HUHTCPCChI O6y‘laIOH_[I/IXCH,

IIOMOTaThb JETSIM, OKa3aBIIHMCS B
KOH(JIMKTHOW CUTYallUU W/WITH
HEOJIArONPHUSITHBIX YCIIOBUSX.






IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

[IpenmeT opraHuuecKOr XUMHUH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopust CTpOEHUS OPraHUYECKUX
coenunenuit A. M. Bytneposa, e€ 1
OCHOBHBIE TTOJIOKEHUS

IIpencraBnenue o knaccudukanuu
opraHuueckux Bemects. HomeHnkiarypa
(cuctemMarnyeckasi) U TpMBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — OpocTeme
IIPEICTaBUTENH aJIKaHOB
AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
DTWIEH ¥ TPONUJIEH — MPOCTEUIIINE
IIPEICTaBUTENN aJIKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
JTWJICHA U U3yYEHUE €T0 CBOMCTB
Ankanuensl. bytaauen-1,3 u
MeTunoyTtanuen-1,3. [onydenue 1
CUHTETUYECKOTO KayuyKa U pe3HHbI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN Psil. ALIETHIIEH —
MIPOCTEUIINN NTPEICTAaBUTEIb AITKUHOB
Boruncnenus o ypaBHEHUIO XUMUYECKON
peakuun

Apenbl: 6eH301 ¥ Tosyoll. TOKCUYHOCTh
apeHOB

['enernueckas cBsA3b yIII€BOJAOPOAOB,
MIPUHAUIEKAIINX K Pa3IMYHbIM KJlaccaM
[IpuponHbIE HICTOYHUKH YIIIEBOAOPOIOB:
MIPUPOJHBIN ra3 U MOMmyTHbIE He(TAHbIE
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
IIpuponHbIE HICTOYHHUKH YIIIEBOAOPOOB:
MIPUPOHBIN ra3 U NOMyTHbIE HE(PTAHBIE
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
Kontposnbnas paboTa mo pasaeny
«YTIIEBOAOPOIBD)

[IpenenpHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b
MHOroaTtoMHsI€ CIIUPTHL: 3THICHTIUKOJIb U
[IINLEPUH

@DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE
Anbnerupsl: popmManbaerus u
aneraibAerusl. AUeToH

OnHOOCHOBHBIE IIPE/IENbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHas

[IpakTuueckas padora Ne 2. «CoiicTBa



23

24

25

26

27

28

29

30

31

32

pacTBopa YKCYCHOM KHCIIOTBD»

CTeapI/IHOBaSI " OJICMHOBAas KHCJIOTHhI, KaK
OpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

Mpbi1a Kak COJIU BBICIIIUX Kap60HOBI)IX
KHCJIOT, UX MOIOIIIEE ACHCTBIE

CroxHble 3(Upbl KaK MPOU3BOIAHbIE
KapOOHOBBIX KUCIIOT. ' MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: runponus, npuMeHeHue,
Ononoruyeckas pojb KHPOB

VYTrneBosl: cocTaB, KiaccuuKanus.
Baxwueiinme npeacTaBUTeNu: ria0K03a,
dbpykTo3a, caxaposa

Kpaxman u nemntono3a kak IpupoHbIe
MOJINMEPBI

KonrtponsHas pabota no pazaeny
«Kucnopoaconepxaiine opraHuuecKue
coeanHeHus»/ Beepoccuiickas
MpoBepoyHas pabora

OO01m1ast XapakTepUCTHKA a30TCOAEPIKALINX
OpPraHUYECKUX COCTUHEHUH /
Bcepoccuiickas npoBepouHasi paboTa
AMUHBI: METUJIAMUH U aHWINH
AMUHOKHCIIOTHI KaK aM(OTEpHBIE
OpPraHMYECKHUE COETMHEHUS, UX
Ouonoruueckoe 3HaueHue. [lentuapl.
benku xak npupoaHsie



BBICOKOMOJICKYJISIPHBIC COCIUHCHU A

OCHOBHBIE TTOHSATHS XUMHHI

33 .
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

[ImacTmaccsl, kKay4dyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJTACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
Ne Hara undposbie

Tema ypoka Konrtposbnbsie IIpakTnueckmne
n/n Bcero u3ydeHus: o0pa3oBaTeJIbHbIEC

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepuonnueckuit 3akoH u Ilepuoanueckas
cHCTeMa XUMHYeCcKux 3aemenToB /. .
MeneneeBa, ux CBsi3b C COBPEMEHHOMN
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX COCMHEHUM 10
rpyIaM U nepuojaam. 3HauyeHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux asemenToB /.M. MeHeneena B
Pa3BUTHHU HAYKHU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbl; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBsA3U. BonoponHas cBsi3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. Bemiectra
MOJICKYJISIPHOT'O U HEMOJICKYJIAPHOT'O
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

HcTuHHbBIC U KOJJIOUTHBIE PACTBOPBHI. 1
MaccoBas 10151 BelIeCTBa B pacTBOpE



10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHu. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKLIUAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PAaBHOBECHE

[Ipaktrueckas padorta Ne 1. «Bnusiaue
pa3IuyYHbIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinm»

DnexTpoiauTHyeckas qucconuanus. [lonstue
0 BozopoHoM mokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPraHMYECKHUX BEIIECTB

OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [TonsiTre 00 3mekTponmse
pacIIaBOB U paCTBOPOB COJICH

KonrponsHas pabota no pasaerny
«Teopernyeckue OCHOBBI XUMHUU»

Mertamibl, ux noyoxenue B [lepuoanueckoit
CHCTEME XMMUYECKUX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mMe PU3NIECKUe CBOWCTBA
MCTAJIJIOB



15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsHKEHUN METaJlIOB

XUMHYEeCKHE CBOMCTBA BaKHEHIIINX
METaJIOB (HATpHid, Kauuil, KalblUi, MarHuH,
ATFIOMUHHN) U UX COCTUHEHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XuMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U uX
COCTUHEHUN

[IpakTuyeckas padora Ne 2. "Pemenne
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
«Meramiby"

Hewmeramnsl, UX nmonoxeHue B
[Tepronuueckoit cucreMe XUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHUSI aTOMOB

@u3nYecKue CBOMCTBA HEMETAJIIOB.
AJIOTpONHs HEMETAJUIOB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposia)
XHMMHUUYECKUE CBOMCTBA I'AJIOTCHOB, CEPhI U UX
COCTUHEHUN

XuMUYecKue cBOWCTBa a30Ta, (pocdopa u ux
COEMHEHHI

XHUMHUYECKUE CBOMCTBA yIIIepoa, KPEMHUS U
HUX COeIUHEHNN

IIpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX

COCTUHEHUN

O000I11IeHIE U CUCTEMATHU3AIMs 3HAHUH 110



27

28

29

30

31

32

33
34

teMme «HemeTtaniwy. Beruncinenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUUN U
TEPMOXUMHYECKHUE PACUETHI

IIpakTuyeckas padora Ne 3. «Pemenune
HKCHEPUMEHTAIbHBIX 33134 110 TEMe
"Hemeramnsl"»

KontponbHas padoTa mo TeMam «MeTasuib
u «Hemetamibny

HeopraHquCKHe 1 OPraHUYCCKHUEC KUCIIOTHI.
HeopraHquCKHe 1 OPraHUYCCKHUEC OCHOBAHUA

AmdoTtepHble HEOpraHU4eCKue 1
OpraHMyeckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

Pone xuMuu B o0ecrieueHun SKOHOFH‘{CCKOP’I,
3H€pFeTquCKOﬁ U TIMIIEBOM 6C3OHaCHOCTI/I,
Pa3BUTHU MCAUTTUHBI

[IpencraBieHust 06 0OIMMX HAYIHBIX
MIPUHIIMITAX TPOMBIIUICHHOTO TOTYYCHUS
BAXHEHIINX BEIECTB

Yenmosek B MHPEC BCUICCTB U MAaTCpHUAIOB

XuMmus u 3A0POBBE YCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOMW NPOI'PAMMBI

10 KITACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHEro 001ero 06pa3oBaHusA

TCOpeTI/I‘IeCKI/Ie OCHOBBI OpraHI/I‘leCKOﬁ XUMHNHU

CdhopmupoBaHHOCTh TMPEACTABICHUN O XUMHUYECKON COCTaBIISIOIIEH
€CTECTBEHHOHAyYHOM KapTUHBI MHpA, pPOJM XHUMHUU B I[IO3HAHUU
SBJICHUM TIPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPbI
TUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU st
pelleHrs MPAKTUYECKUX 3aJady U SKOJIOTHYEeCKHM OOOCHOBAaHHOTO

OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOTHON Cpejie

Brnagenue cucremMoil XMMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAECT:
OCHOBOIIOJIararoIre ITOHATHS (Momnekya, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCICHHUSA, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSPHBIA OO0BEM, YTIEPOAHBINH CKETeT,
(yHKIMOHANBHAS ~ TPyINa,  pajauKal, U30Mepus, HU30MEpHlI,
TOMOJIOTUYECKUM  PsZl, TOMOJIOTH, VYTJIEBOJOPOIbI, KHCIOPOI- H
a30TcoJepKAIIUe COCAMHECHHS, OMOJIOTMYECKH AaKTHBHBIC BEIIECTBA
(yrneBompl, KUpBI, OEJNKH), MOHOMEp, MOJIUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAWHEHUS); TEOPUHU M 3aKOHBI (Teopus
XUMUYECKOTO0 CTPOCHHS opraHudeckux BemiecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOJIOTHYECKHE
CBEJICHHS O CBOICTBaX, coOcCTaBe, TMONyuYeHUH U Oe30MacHOM
WCIIOJIb30BAaHUM BAXKHEHIIMX HEOPTaHWMYECKHMX H  OPTaHHMYECKHUX

BELIECTB B OBITY U MPAKTUYECKOM EATEIBHOCTH YeI0BEKa

ChopmupoBaHHOCT, yMEHHMH BBISBIATH XapaKTepHbIE MPHU3HAKU
MOHSATUH,  YCTaHABIMBAaTH WX  B3aUMOCBS3b,  HCIOJIB30BAThH
COOTBETCTBYIOIIUE TMOHSATUS MpPU OMNHCAaHUU COCTaBa, CTPOCHUSA H

IpeBpalleHN OPraHnYeCKUX COeIMHEeHUN

c(hOpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XMMHUYECKYIO CHMBOJHKY
JUISL COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOM,
COKpamEéHHOW) (GopMynT OpraHMYECKHX BEIMIECTB W  YPaBHCHHMA
XUMHUUYECKUX PEAKLUA, U3rOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX
BEILLECTB JJI1 WJUTIOCTPALUU UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

23

24

3.1

ChopmupoBaHHOCT,  yMEHHH  YCTaHaBIMBATh  MPUHAIJICKHOCTH
W3yYEHHBIX OPTaHMYECKMX BEIIECTB TI0 MX COCTaBy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpynme) coeauHeHuW (YrJIeBOAOPOIbI,
KHUCIIOPOJI M a30TCOJEPIKAIIUE COSAMHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COCIMHEHUs), JaBaTh MM  Ha3BaHUS 10  CHUCTEMAaTUYECKOH

Homenkiarype (IUPAC)

ChopmupoBaHHOCTh YMEHHUS ONPEAENATh BUABI XUMUYECKOU CBS3H B

OpPraHUYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

ChopmupoBaHHOCT,  YMEHHUSI TPUMEHATH: TOJOXKEHUS  TEOpUu
CTpoeHHUsl opraHuyeckux BemectB A.M. byTiepoBa isi 0ObsICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUS MAaCChI BEIIECCTB

aneBoz[op OJBbI. KI/ICJ'IOpOI[COI[Cp)KaH_[I/Ie n a30TcoACpiKalue

OpTraHN4Y€CKUC COCAUHCHU . BBICOKOMOJ'IGKy.TI?IpHBIe COCAUHCHUS

CdopmupoBaHHOCT, YMEHUN TNPUBOAUTH TpPUBHATbHBIC Ha3BaHUS
OTJEIbHBIX OPTaHWYECKUX BEIIECTB (ITHJICH, TMPOIHICH, aIleTUJICH,
STHJICHTIINKOJb, TJIHIEPUH, (PeHON, (GopMalbaeTH, areTaabIeTu,
MypaBbHHAs KHUCJIOTA, YKCyCHasi KHUCIOTa, OJIEMHOBAasi KUCIIOTA,
CTeapuHOBasi KHUCJIOTa, TJI0OK03a, (PYKTO3a, KpaxMmani, MeJUTio03a,
TJIAIIAH)

ChopmupoBaHHOCT, YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3MYeCKMe W XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEICTABUTENEH
Pa3IMYHBIX KJIACCOB OpPraHMYECKUX BEILIECTB (METaH, 3TaH, STUJIEH,
NpOMNWIeH, aleTuieH, OytanueH-1,3, mertunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TJIMICPUH, (EHOJI, aleTalbIeTHI,
MypaBbHMHAsA M YKCyCHasi KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

ChopmupoBaHHOCTh YMEHHSI WILTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJy  TUIHYHBIMM  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIIACCOB
OPraHUYECKUX BELIECTB YPABHEHUSMHU COOTBETCTBYIOIIUX XUMUUYECKUX

peaxiuii ¢ UCTOIb30BAHUEM CTPYKTYPHBIX (popMy

CdhopmupoBaHHOCTH yMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhs (HEPTH, MPUPOIHBINA Ta3, YToJib), CIIOCOOBI UX

nepepaboTKH U MPAKTUUECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKN
XUMHS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJICTh CUCTEMOW 3HAHUH 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMO3HAHHA, UCIIOJIB3YCMbIX B XUMUU IIPU U3YUCHUU
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3.5

3.6

11 KIIACC

Kon
NpoBepPsieMOro

BEIIECTB M XHUMMYECKUX SIBJICHUM (Ha6J'IIO,ZLeHI/Ie, HN3MCPCHUC,
SKCIICPUMCHT, MO,I[CJ'H/IpOBaHI/Ie), HUCIIOJIB30BaTh CHCTCMHBIC
XUMHUYCCKUC 3HaHUA JIA [IPUHATHUA peIHGHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyaAllUAX, CBSI3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM

ChopMupoOBaHHOCTh yMEHHUH COOMIOJATh MpPaBUJIa IOJIb30BAHHS
XMUMHUYECKOM MOCYyZOH M J1abopaTOpHBIM OOOpPYJOBAaHUEM, a TaKKe
npaBuia oOpalieHHs ¢ BEIECTBAMHU B COOTBETCTBUM C MHCTPYKLUSAMHU

1O BBIITOJTHCHUIO na60paT0pHHx XUMHWYCCKHUX OIIBITOB

CdopMUpOBaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOTHATH XUMHUYECKUN
AKCIIEPUMEHT (MIPEBPAIICHUSI OPTaHUYECKUX BEIIECTB IIPU HAIPEBAHUH,
MOJIYUYCHHUC 3TUJICHA U U3YYCHUC CT'O CBOﬁCTB, KauCCTBCHHBIC PCAKIINU
OpraHWYECKHUX BEIIECTB, JeHATypalus OElKOB NpHU HarpeBaHUH,
[[BETHBIE pEaKUWU OENKOB) B COOTBETCTBHM C TMPaBUIAMH TEXHUKH
0e30MacHOCTH Mpu OOpaIleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
060py,[[0BaHI/IeM; MNpEaACTaBIATh PE3YIbTAaThI XUMHUYECKOT'O
DKCIIepUMEHTa B (opMe 3almucu ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBAThH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB

CdhopmupoBaHHOCTH YMEHHI MPOBOAUTH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOHOTO BEIIECTBA WIIU
MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJTHOTO

N3 UCXOAHBIX BCHICCTB UJIHU ITPOAYKTOB peaKI_II/II/I)

CdhopMupoBaHHOCTD YMEHUU KPUTHUYECKH aHaJIU3UPOBATh
XMUMUYECKYI0 HH(pOpMAIMIO, TMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoi nH(popmanuu, ceth UHTEpHET U pyTHe)

ChopMuUpoBaHHOCTh yMEHHUH COOJIOAATh MpaBHIAa SKOJIOTMYECKH
1eJIecO00pa3HOr0 TMOBENEHUSI B OBITY W TPYAOBOW NEATEIHHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0pPOBbS U OKpPYXKAIOLEH IPUPOAHOU
Cpellbl, OCO3HaBaThb ONACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBI
ONPEICIIEHHBIX OPTaHUYECKUX BELIECTB, MOHMMAsl CMBICI IOKAa3aTels
I[TAK (mpenenbHO AONMYCTMMOM KOHIEHTpAlUHM), MOSCHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS M MPEIOTBPAILEHUS UX BPEIHOTO

BO3JICHCTBHUS HA OpraHu3M 49C€JIOBCKa

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbLHON NPOrpamMMBbl CpeiHero oo01ero odpasoBaHus



pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TeopeTnyeckue OCHOBbI XUMUHU

Bnanenne cucremMoill XMMHMYECKMX 3HAHUK, KOTOpas BKIIKOYACT:
OCHOBOIIOJNIATAIONINE  TMOHATUS  (XUMHUECKHH  DJIEMEHT,  aToM,
3JIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BbEM, KpUCTAJUTMYECKasl pemIETKa, TUIBI XWMHUYECKUX pPeaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M DHIOTEPMUYECKHE,
peakuuu MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHTHI, HEIIEKTPOIUTHI,
JNEKTPOJIUTUYECKASE ~ JTUCCOLIMALIUASA, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKOW PEaKIUW, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHs DJIEKTPOJUTHYECCKON auccoruanuu, llepuoamueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, MONYyYeHHMM U O€30IMacHOM HCIONB30BAHUM BaKHEUIIHX
HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTHYECKOW JesITeIbHOCTH

YCJIOBCKa

ChopmMupoBaHHOCTh YMEHUU BBISBISATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX TOHSITHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATUS TPU ONHCAHUM CTPOEHUS U CBOMCTB HEOPTraHUYECKHUX
BEIIECTB M HX MPEBPAIICHUN; BBISBIATH B3aUMOCBS3b XUMHUYECKHX
3HaHUU c MOHITUSIMHI u MpeICTaBICHUSIMU JIpYTHUX

C€CTCCTBCHHOHAYYHBIX IPEAMCTOB

Bnagenue OCHOBHBIMH METOJAMHM HAy4YHOIO MO3HAHUS BELIECTB HU
XUMHYECKHX sBIEHUN (HaOmIOJNeHWe, W3MEPEeHUEe, OKCIEePUMEHT,

MOI[GJ'II/IpOBaHI/Ie)

ChopmupoBaHHOCT, YMEHHI OMPEACNATh BaJCHTHOCTh H CTENEHBb
OKHCIICHHSI XHUMHYECKHUX OJJIEMEHTOB B COCIUHCHUSAX Pa3IHYHOTO
cocTaBa, BHJ  XHMHYECKOH  CBs3W  (KOBaJCHTHAs, HOHHAs,
METaJUTHYeCKasi, BOAOPOIHAS) B COCIMHEHUSAX, THUI KPUCTAIUTHICCKOM
pPEMIETKH KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJEKYJSpHasi, WOHHAs,
METAJUTUIECKas)

CdopmupoBaHHOCTh YMEHUN OMPEAEINATh XapaKTep CPeAbl B BOJHBIX
pacTBOpax HEOPraHUIECKUX COCITMHEHHUI

ChopmupoBaHHOCT, ~ YMEHHUSI  KJIacCU(UIUPOBATH  XUMUYECKUE

peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCIy M COCTaBy PEarupyrouux

BEIECTB, TEIIOBOMY J((EeKTy peaknuu, W3MECHCHHUIO CTEICHEH



1.7

1.8

1.9

1.10

1.11

2.1

2.2
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OKHUCICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, y4acTuro

KaTaJiM3aTopa)

ChopMHUpPOBAaHHOCT, YMEHHH COCTaBISATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IOJHBIE M COKpPALIEHHBIE YPaBHEHHUs pPEaKIMU
MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, TIPU KOTOPBIX 3TH PEaKIUH HIyT
710 KOHIIA

ChopMupOBaHHOCTh YMEHUI NMPOBOIUTH PEAKLUHU, NOATBEPKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IMYHbIX HEOPraHMYECKHUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM IMYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

CpopMHUPOBAaHHOCTh YMEHUN PACKPBIBATH CYUIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

ChopmupoBaHHOCTE yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XMMHUYECKON peakuy OT pa3IuyHbIX (PaKTOPOB

ChopMupoBaHHOCTb ~yMEHUH  OOBSACHATH  XapakTep CMEMICHUs
XMMHUYECKOTO PaBHOBECHUSI B 3aBHCUMOCTH OT BHELIHErO BO3/CHCTBUS

(mpuamun Jle latensbe)
OOmiast ¥ HeOpraHMYECKasT XUMHUSI

CopMHUpOBaHHOCT, YMEHHH pacKpbiBaTh cMbICT [leprogndeckoro
3aKOHa .. Menpeneena u JIEMOHCTPUPOBATH ero
CHCTEMATH3HPYIOIIyI0,  OOBSCHUTENBHYI0O M  MPOrHOCTUYECKYIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepmoanueckoi
cucTemMbl xuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOIb3Ys
MOHATUSL «S-, p-, d-dJEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHS  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M HX COEAMHEHHMH IO MepuojaM U TpyIam

[Iepnoanueckoii cucteMsl XUMU4YeCKUX 1eMeHToB /.M. MenaeneeBa

CopMHUpOBAaHHOCT, YMEHHH XapaKTepu3oBaTh (OIMUCHIBATH) 0OIIHE
XUMHUYECKHE CBOMCTBA HCOPTraHNYCCKUX BCILICCTB PAa3JIMYHBIX KJIaCCOB,
NMOATBCPIKIAATH CyHICCTBOBAHUC Te€HETHYECKOU CBsA3HU MCKOY
HEOPraHWYECKUMHU  BEUIECTBAMH  C  [OMOIIBK  ypaBHCHHM

COOTBETCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

ChopmupoBaHHOCTP ~ YMEHUH  yCTaHaBIMBaTh  IMPUHAAJIEKHOCTh

HEOPraHMYECKUX BEILIECTB M0 UX COCTaBY K OIpEneIEHHOMY KJaccy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynne) COCJIMHEHU (HpOCTLIe BCIICCTBA — MCTaAJIJIbl U HCEMCTAJJIbI,

OKCH/Ibl, OCHOBAHHMSI, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

ChopMupoBaHHOCTb YMEHUH MCIOJIB30BaTh XMMUYECKYIO CHUMBOJIMKY
UL cOCTaBlieHHsT (OPMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKUX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTJENIbHBIX HEOPraHMYeCKUX BellecTB (yrapHolii ras,
YIJIEKUCIBbI Ta3, aMMMaK, raimi€Has W3BeCTb, Herall€éHas U3BECTb,

MUATHEBAs COJIa, TUPUT U IPYTHE)

CopMHUpOBAaHHOCT, YMEHHH XapaKTepu30BaTh (ONMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPTraHNYCCKUX BCILICCTB PA3JIMYHBIX KJIIaCCOB,
NOATBCPIKIAATH CyHICCTBOBAHUC TeHETHYECKOU CBs3H MCKOAY
HEOPraHWYECKUMHU  BEUIECTBAMH  C  [OMOIIBID  ypaBHCHHM

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

CopMHUpOBAaHHOCTh YMEHHUH TUIAHUPOBATH W BBITIOHITH XUMHYECKUN
JKCIEPUMEHT (pa3loKeHHe TMEepPOKCHUIa BOAOPOAA B MPUCYTCTBUU
KaTaJu3aTopa, ONpeleNieHue Cpeabl PacTBOPOB BEUIECTB C MOMOIIbIO
YHUBEPCATbHOTO WHAMKATOpa, BIUSHUE pAa3IHYHBIX (PaKTOPOB Ha
CKOpPOCTh ~XMMMYECKOM peaklHH, peakuud HOHHOrO OOMEHa,
KaueCTBEHHbBIE peaklnuu Ha cyJbdar-, KapOoHAT- U XJIOPUI-aHHUOHBI, Ha
KaTUOH aMMOHUs, PCHICHUC JSKCIICPUMCHTAJIBHBIX 3adad I1I0 TEMaM
«Metamnb» u «HemeTannbl») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0e30macHOCTH TPU OOpAIIeHWH C BEHIeCTBAMU M J1TAOOpPATOPHBIM
000opyI0BaHUEM; MPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCHepuMeHTa B (opMe 3amiCH YPaBHEHUIH COOTBETCTBYIOIIUX

peaxiuii 1 GopMyIHPOBaTh BHIBO/BI HA OCHOBE ITHX PE3yJIbTaTOB

ChopmupoBaHHOCTE yMEHHI COONIOAATH TMpaBWiIa TOJIH30BAHUS
XUMHYECKOH TOCyAoN M JabopaTOpHBIM OOOpYAOBaHHEM, a TaKke
npaBmiia 0OpalleHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLIUSAMHU
T10 BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB

CdpopMupoBaHHOCTH YMEHHI XapaKkTepHU30BaATh XUMHYECKHE
MPOILIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYyYE€HUsI CEPHOU
KHCIIOTHI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00
oOHIMX HAy4YHbIX MPHUHLIMIAX M  DKOJOTMYECKHUX  Mpoliemax

XUMHYECKOTO MPOU3BOACTBA
XUMHUA U KU3HL. PacuéThl

CpopMHUpPOBAHHOCTh TPEJICTABICHUM O XWMHUYECKOW COCTaBJISIONIEH

CCTeCTBCHHOHaquOﬁ KapTuHbl MHpa, POJIHU XUMHU B IIO3HAHUHU



3.2
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34

3.5

SABJICHUA NOpPUPOIBl, B (POPMUPOBAHMHM MBIIUIEHUS M KyJIbTYpBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM IJid
pelieHusl NPaKTUYEeCKUX 3aJad M SKOJIOIMYeCKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpefie

CdhopMupoBaHHOCTD yMeHui KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, IMOIYy4YaeMyl0 U3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHUKalUK, ceTb IHTEpHET U pyrue)

ChopmupoBaHHOCTE yMEHHH COOMIOATh TIPaBHUIA JKOJIOTUYECKU
1L[€JIECO00pa3HOr0 MOBEAEHUSI B OBITY M TPYJOBOH JEATEIBHOCTH B
LEIAX COXPAHEHHUS CBOETO 310pOBbS M OKPYXKAIOLIEH NPUPOIHOU
cpensl

Oco3HaBaTh OMACHOCTh BO3JICUCTBHSI HA JKUBBIE OpPraHU3MBI
OnpeNIeIEHHBIX BEUIECTB, MOHUMas cMbich nokaszatesns [1/IK, noscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHHUS W MPEJOTBPAIICHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4€JIOBCKa

CchopMupoBaHHOCTb  yMEHMH POBOJUTH BBIYUCIICHUS C
UCIOJb30BAHUEM TOHATHSA «MAaccoBasl JOJIsl BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B IPH XWMHUYECKHUX PEAKIHUIX, MaCCh
BEIIECTBA WM 00bEMA Ta30B MO M3BECTHOMY KOJIHMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOTO W3 YYacTBYIOLIMX B PEaKLUU BEILECTB,
TEIIOBOTrO 3¢ (peKTa peakluyu Ha OCHOBE 3aKOHOB COXPAHEHMs MACChI

BCIICCTB, MMPCBPALICHUA U COXPAHCHHUA SHCPTHUU



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
1

1.1

1.2

1.3

2.1

2.2

23

24

2.5

2.6

IIpoBepsieMblii d1eMeHT cO/IepPKAHMS

TeopeTnyeckne OCHOBBI OPTaHMYECKON XUMHUH

[Ipenmer opranuuyeckoil XWMuU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHS OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CtpykTypHble (OpPMYJIBl OpPraHMYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XUMHUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUAX — OJUHApPHBIE U KpaTHbIE

cs3u. [IpencraBienue o kiaccuukay OpraHudecKuX BEIIECTB

HOMCHKJ'IaTypa OpTraHHUYCCKUX COCJIMHEHU (CI/ICTCMaTI/I‘IeCKaH) U TPpUBHUAJIBHBIC

Ha3BaHUs BAKHEHUIIINX MPEICTaBUTENICH KIIACCOB OPTaHMYECKHUX BEIIECCTB
YrieBoaopoib

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHUM psif. MeTaH U 3TaH — mpocTerme
MPEJICTaBUTENN AJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA (peakuuu

3aMCIIICHUA U I‘OpeHI/IH), HaxXO0KACHUC B IPHUPOAC, MOJTYYCHHUC U ITPUMCHCHUC

AJIKEHBI: COCTaB U CTPOECHHUE, FOMOJOTMYECKMH psAl. ODTUIEH M HPONWIEH —
NPOCTEUIINE TPEACTABUTENIN AIKCHOB: (HU3UUYECKHE U XUMHUYECKHE CBOMCTBa
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUAPATALUU, OKHCICHUS U

MOJIMMEPU3AIIH ), TOTyUYEeHUE U IPUMEHEHHE

Ankanuensl: Oytaawesn-1,3 u wMetunOyramueH-1,3: cTpoeHHE, BaKHEHIITHE
XUMHUYECKHE CBOMCTBA (peakuusi noaumepusanuu). [lomyuenue cuHTETUUECKOTO

Kay4dyKa U PE3UHBI

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJOTHYECKUN psii. AETUICH —
MPOCTEHIINI TPENCTAaBUTENIb AJIKHHOB: COCTaB, CTpOoeHHe, (u3nueckne u
XUMHUYECKHE CBOMCTBA (peaKlUy TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH,

TOpPEHMsI ), TOJTyYeHUE U IPUMEHEHHE

Apensl. benszon: coctaB, CcTpoeHHE, (PHU3NYECKHE U XHUMHUYECKHE CBOWCTBa
(peakuuy raJoreHMpoBaHMsI U HUTPOBAHUS ), OJyYeHUE U IpUMEHeHue. Tomyor:
COCTaB, CTpOeHHE, (u3MYeckue W XUMHUYECKHE CBOWCTBA  (peakiuu
TraJIOTEHUPOBAHUS W HUTPOBAHUS), MOJy4YeHHE U MpUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnueckas CBsA3b MEXAY YIVIEBOJOPOJAAMH, NPUHAMICKANUMU K

Pa3JIMYHBIM Ki1acCaM

[IpupoaHbie HICTOYHUKH YTIIeBOAOPOI0B. [IpupoaHblil a3 1 MonyTHbIE HEPTIHbIE



3.1

3.2

3.3

3.4

3.5

3.6

4.1

ra3el. Heth u €€ mpoucxoxaenue. CrnocoObl nmepepaboTku HeTU: MeperoHka,
KPEKUHT (TepMUYECKHM, KaTaTUTHYECKUi), mupoaus. [IpoaykTel mepepaOboTKu
He(pTH, UX TPUMECHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yromb u

MPOAYKTHI €T0 nepepaboTKu
Kucnopoaconepskaiye opraHMuecKUe COeTMHEHUS

[IpenenpHBIE OJHOATOMHBIE CIUPTHI. METAaHON U 3TAHOJ: CTPOCHHE, PUINICCKUE
M XUMHYECKHEe  CBOWCTBAa  (peakluu C  aKTUBHBIMM  METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOpEHHUE), MpUMEHEHHe. BoJOopoaHBIE CBSI3U MEXAY
MOJIEKyJIaMH CIUPTOB. JlelicTBME METaHONa W 3TaHOJIa HAa OpPraHu3M 4YesIOBEKa.
MHOroaToMHbIC CUPTHI. ITUICHIIIMKOIbL U TTUIEPUH: CTPOCHHE, (PU3NIECKUE U
XUMHUYECKHE CBOICTBa  (B3aMMOJCIHCTBHE CO  IIEJIOYHBIMH  METaJUIaMH,
KauecTBEHHAsl peakiuss Ha MHOroaTOMHbIe crnupThl). JleiicTBHEe Ha OpraHu3M

YCI0BCKa. HpHMeHeHI/Ie TIMLOCPHUHA U OTUJIICHITIUKOJIA

®deHoNl:  CTpoeHHWE MOJEKyIbl, (u3nYeckue ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts ¢penomna. [lpumenenne penomna

Anpneruapl 1 KeToHbl. DopManbIeruy, aleTaabIeru/l: CTpOeHHEe, (PU3NIECKUEe U
XMMHUYECKHE CBOMCTBA (PEaKLMM OKUCJIEHHUS U BOCCTAHOBIIEHHUS, KaUECTBEHHBIE

peaKI_II/II/I), MOJIYYCHHEC U ITIPUMCHCHUC

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U YKCyCHas
KHCJIOTBI: CTPOEHUE, (pU3NUECKUe U XMMUYECKHe CBOMCTBa (CBOMCTBa, o01IMe 1Is
Kjlacca KHUCJIOT, peakius dSTepuuKaluu), IMOIy4eHHe U I[PHUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEIHM BBICIIMX KapOOHOBBIX

KHUCJIOT. Mblj1a KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIICC JIeUCTBUEC

Crnoxable 3QUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [MIPONH3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponusz xupos. [lpumenenue xupoB. buomornyeckas poib
KHUPOB

VYrneBoabl: cocTaB, Kiaccu(uKaius yrieBoAoB (MOHO-, AW- U TOJTHCAXAPUIIBI).
['moko3a — mpocteimmii MOHOCaxapui: OCOOCHHOCTH CTPOSHHUS MOJICKYJIHI,
du3nvecKkre 1 XUMHUYECKUE CBOICTBA (B3aumoeiicTue ¢ runpokcuaom menu(1l),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBneHwue,
Opo’keHHE TIIOKO3bI), HAXOXKJCHHE B MPUPOJE, NMPUMEHEHHE, OMOoJIorHYecKas
poib. dotocunTe3. PpyKTO3a Kak U30MEP IIIIOKO3bl. KpaxMai u 1esmioiao3a Kak
npuposHble noiauMepbl. CTpoeHHE Kpaxmana U LeIojo3bl. Puznyeckue u

XMMHYECKHE CBOMCTBA Kpaxmasa (THIpOJn3, KadeCTBEHHAs Peakiysi ¢ HOI0M)
A3oTcozepKalue OpraHndecKue COeqMHEHNS

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHndeckue coeauHeHus. dusnueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha nmpumepe FJ'II/II_[I/IHa). buonoruyeckoe



4.2

5.1

5.2

3HaUCHHE aMHUHOKHUCIOT. [lenTuabl

benku kak mpupoIHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYyKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

TUAPOJIN3, ICHATYpalisl, KaueCTBCHHBIC PEaKIIUU Ha OeIKU
BricokoMoOneKyIsIpHbIE COETUHEHUS

OCHOBHBIE TIOHATHSA XHMHH BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁZ MOHOMED,
IMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHL ITOJMMCpPU3aAlUN, CPCAHASA MOJICKYJIApHAA
macca. OCHOBHEIC MCTOAbl CHUHTC3a BbICOKOMOJICKYJIAPHBIX COCAMHEHHH —
MoJIMMEpHU3alnAa U IMOJUKOHACHCAA

BKCHepI/IMeHTaJ'IBHLIe MCETOAbI H3YHUYCHHUS BCHICCTB U HUX npeBpameHI/Iﬁ:

O3HAaKOMJICHUE C O6p33HaMI/I IMPUPOJHBIX N HCKYCCTBECHHBIX BOJIOKOH, IlJIaCTMacC,

Kay4yKOB. HOJ’Iy‘-IeHI/IG CUHTCTUYCCKOI'O KayuyKa 1 PE3UHLbL

11 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

TeOpeTI/I‘IGCKI/IC OCHOBBI XUMHH

XUMHYECKUH d7eMEHT. AToM. SIapo aToma, W30TOMBI. DJIEKTPOHHAST 000JIOYKA.
DHepreTUYecKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacrpesieIeHus] HJIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAs! KOH(PUTYpaLlUs aTOMOB

Ilepuonnueckuil 3akoH u [lepuoguyeckas cucrema XUMUIECKUX di1eMeHToB [[.1.
MenneneeBa. CBs3p nepuoaudeckoro 3akoHa u Ilepumonnmyeckoil cUCTEMBI
xumudecknx saeMeHToB .M. MenaeneeBa ¢ COBPEMEHHON TEOpHUEl CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BELIECTB 0 TPYINIaM U IEepUOJaM.

3HaueHHE NEpUOANICCKOI0 3aKOHAa B pa3BUTUN HAYKU

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. BHABI XUMHUYECKOHW  CBS3U
(xoBalleHTHAasi HEMOJspHAas W TOJSApHAas, HWOHHAasA, MeTandeckas). HoHsr:
KaTHOHBI 1 aHWMOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHYECKOU CBSI3H

(0OMeHHBIN ¥ TOHOPHO-aKIENTOPHEIH). BogopoaHas cBs3b

BanenTHOCTB. DneKTpoOTpUIIATEeIbHOCTh. CTENEHb OKUCICHUS

BemecTBa MOJNIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA

BCIICCTB OT THIIA KpHCTﬁ.J’IJ’IH‘ICCKOﬁ peIlIéTKI/I. IlonsiTue o AUCIICPCHBIX

cucreMax. VcTuHHBIE B KOJILIOMJHBIC paCTBOPLI. MaccoBas J0JIs1 BE€IIECTBA B



1.6

1.7

1.8

1.9

1.10

2.1

2.2

23

24

2.5

3.1

3.2

pactBope

Knaccmbmcam/m HCOPTaHNYCCKUX COCJIMHCHUI. HOMCHKHaTypa HCOPTaHNYCCKUX

BEILIECTB

Xumuyeckass — peakuus.  Knaccudukanuss — XMMHYECKMX — peakiuii B
HEOPraHWYECKOM M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3aKOH COXPaHEHHUs U NPEBPALICHHS SHEPTUU IPU XUMHUECKUX PEaKIMIX
CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

OOpatumbie peakiuu. XHUMHUECKOoe paBHOBecue. DakTOpbl, BIUAIONIME Ha

cocTossHMe XuMHu4deckoro pasHosecus. IIpunnun Jle [larense

OnekTponuTHueckas aucconuanusa. CunbHble W cimalbie dekTponuThl. Cpena
BOJHBIX PpaCTBOPOB BCIICCTB: KHUCJIad, HeﬁTpaHbHaﬂ, oIejIo4yHas. PeaKI_[I/II/I HOHHOTI'O

oOMmeHa
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN
Heoprannueckas Xxumus

Hewmerannsl. Ilonoxenne Hemeramios B lleproanyeckoil cucreMe XMMHUYECKUX
anemenToB JI.M. MenzaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. DU3HUECKHE
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIOB (Ha MIPUMEPE KUCIOPOa, CEPHI,
docdopa u yraepona)

XUMHUYECKHE CBOMCTBA Ba)KHEWITNX HEMETA/UIOB (TaJlOreHOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHUH  (OKCHIIOB,
KHCJIOPOJICO/ICPKAIIMX  KHUCJIOT, BOJOPOJAHBIX coeauHeHui). [IpuMenenwue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

Mertamel. [lonoxxkenne MetawioB B [lepuognyeckoil cucremMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0ue ¢puznyeckue cBOUCTBa MeTayuioB. CIIIaBbl METAJJIOB.

DNEeKTPOXUMHUYECKHUH psiJl HANPSDKEHUI MeTalljIoB

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAIIOB (HATpWUM, Kamui, KaJlblIUM,
MarHui, aJlOMUHUH, ITUHK, XpOM, JK€Je30, MeIb) M HUX coenuHeHuid. OO0mme

CHOcOOBI OTy4YeHHs MeTAIUIOB. [IprMeHeHe MeTayIOB B OBITY M TEXHUKE

I'ereTnueckas cBSI3bL HCOPraHMYCCKUX BCHICCTB, IMPUHAAJICKAIINX K Pa3JIMYHBIM

KJIaccaM
XUMHS U KU3Hb

Ponp xumMum B oOecriedeHUM HSKOJOTMYECKOM, PHEPreTUYECKONW M MHUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [IoHATHE O HAyYHBIX METOAAaX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKI_II/Iﬁ

HpeHCTaBHeHI/IH 00 O6H_II/IX HAYYHBbIX IMPUHIHUIIAX MPOMBIIUICHHOTO ITOJYYCHUA
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BAKHEUIINX BellecTB. YeloBEeK B MHUpE BEUIECTB M MATEpUAJIOB: BaKHEHIIME
CTPOUTEIIBHBIE MaTepuasbl, KOHCTPYKILMOHHBIE MaTEpHAJIbl, KpPAaCKH, CTEKIIO,
KepaMuKa, MaTepuaibl Uil 3JEKTPOHUKHU, HAaHOMAaTepHalibl, OPraHUYECKUE U
MUHEpPATbHBIC yI00pEHUS

XuMHUsT W 30pOBbE YEJIOBEKAa: IIpaBWjIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 6€30MaCHOTO UCTIOIB30BAHUS IIPENapaToB OBITOBOM XUMUU

B IOBCEIHEBHOM KU3HU



YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30OBATEJIBLHOIO
MPOILIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Xumus 10 xmace ['abpuensa O. C., OctpoymoB U. I'., CnaakoB C. A. 2022, AxknuoHepHOE
obmectBo «M3aarenscTBO «lIpocBerenne»
Xumus 11 xnace I'abpuensa O. C., OctpoymoB U. I'., CnankoB C. A. 2021, AkunoHepHoe

obmectBo «M3naTenscTBO «IIpocBerieHue

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

Xumus 10 knace I'abpuensn O. C., OctpoymoB U. I'., Cnaakos C. A. 2022, AKunoHepHOe
obmmectBo «M3narenbcTBo «lIpocBenieHne

Xumus 11 xmace I'abpuensa O. C., OctpoymoB U. I'., CnaakoB C. A. 2021, AxkuuonepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHne

Pabouas terpags 10-11 kmacc I'abpuensn O. C., CmagkoB C. A ,OctpoymoB U. T'., 2022,
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

Tpenaxép mo xummuum k yueOHukKy 10-11 xmacc [@.E.Pymurnca, ®.I'. ®Dempamana /
A.JI.Mukutiok, 2020, «31atenbcTBO «OK3aMEH»

3amaynnk mo xumuu :10-11 xmacc / KysuwenoBa H.E, JI€sun A.H., 2004 W3znatenbckwuii
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