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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeAHEro oOlero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHOM MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs
(®OIT  COO), npencraieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHoro mpeamera «Xumusi» B o0Opa3oBaTeNbHBIX opraHu3anusx Poccuiickoii
denepauuy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOTrPaMMbl, U
OCHOBHBIX TMOJOXeHUN «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
Odeneparun Ha niepuoa 10 2025 ronma» (Pacmopstxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» aiig 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IICJIEH,
colepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHnue, NOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XHT 3aBEPIIAIOIIAM JTAllOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo oOOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeae. Peammsyercss Xxummueckoe oOpa30BaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEIHEro O0Iero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHHE M TIOCTPOECHHE KOTOPOro OIPEIEIEHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHeHU(PUKH HAYKHM XUMHH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HU OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero obmiero oopasoBanus B Poccutickori @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyrk poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOLIEIT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM yCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
co3ujaTenbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBj€Ha Ha pELICHUE
r100agpHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTHsI YEIOBEYECTBA — CBIPHEBOW,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 37J0POBbSL.

B cooTtBercTBUM C OOmMMM LENSMH U NPUHIMIAMH CPEIHEro OOIIero
oOpa3oBaHus coaepxanue npeamera «Xumusa» (10—-11 kimaccel, 0a30BbI YPOBEHb
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYK) UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIIEIIHOTO BKJIIOYEHHUS B JKW3Hb COLIMYMA, HPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBndomnMu  npeaMeTa  «XuUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass M HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHHWW MO HEOPTaHWYECKOW XUMUU (C BKIIOUECHUEM 3HAHUW U3 OOIIeH XUMUM) U
OpraHndeckon xumuu. GOopMUpPOBAaHNWE NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMera o0ecneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0 MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUIA XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMUs» cQOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IOJAXOJa K H3Y4YEHHIO Y4eOHOro wmarepuana u oOyCIIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHHM BEIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IpEJICTaBICHU O CTpoeHHH BemecTB. CBeleHUss 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTMBHBIX COCOUHEHHH. B Kypce OpraHnyecKoM XUMHM IIOJIy4YalOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIINH.

[Ton HOBBIM yriOM 3peHHs B IHpeaMmeTe «XuMHus» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHudyeckas
XUMHSD» OOYyYarOIIMMCS TPEAOCTABISIETCS BO3MOXKHOCTh OCO3HaTh 3HAYEHHE
HNEPUOANUYECKOIO 3aKOHA C OOLIETEOPETUYECKUX M METOJ0JOTMUECKUX MO3MULIMM,



riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aromIei 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaOXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX U MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 kmaccoB
AIIEMEHTAMHU COJACPKaHMs, WMEIOUUMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENIbHONM W TMPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K MPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUMIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEIIEHUS HWHTEIEKTYalbHbIX U
AKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHre y 0O0yYaromMXCs MHUPOBO33PEHUYECKOW OCHOBBI JJISi TOHWMaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro U
OpraHUYEeCKOr0 MUupa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM DOKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
Takke MpoOJieM cOepexeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3anad  BOCHOUTAaHUS, pPAa3BUTHUA U COLMAIM3aLUU
o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMPEICICHUIO
COJIEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEKOIIUX 0a30BO€ 3HAYEHUE MJiA
pPa3IMYHBIX BHUAOB JACSATENbHOCTU: PpEIICHUS NpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HCCJEOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenojiaBaHUsi XMMUM Kak Ha YpOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIep)KaTeIbHON XapaKTEpPUCTUKU IeNeld HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOJMYECKOW TOYKH 3pPEHHUs TAaKOM MOAXOJ K OINpPEACNICHUIO IeNied H3ydyeHUus
npeaMeTa SIBJISIETCS BIIOJHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJABHBIMHM LIETSIMU W3Y4YCHHS MpEAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUWA Kak BaKHEUIICH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH OCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIGHHE C HUCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX JUIsI HPHOOpETEHUs
YMEHHM OpPUEHTUPOBATHCS B MHpE BEIIECTB M XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B IPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e DPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO D3KCIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
6e30macHOro OOpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, coaepskatenbHas XapaKTepUCTHKA Iesiel U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CHUCTEME CpelHEro oouiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIeH CTENeHW OTHAETCS  MPEANOYTEHHE
NPAKTUUECKONM KOMIIOHEHTE COJAepKaHusd OOydeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAJCIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHMSIMU aKTUBHOT'O IOJIyYEHHs 3HAHUU U MPUMEHEHUS UX B peajbHON JKU3HU
JUISL pEIICHUs] TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ sTUM Tnpu M3ydeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOIIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aaui, KakK:

ajanrtanus oO0yJaromMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(GOpMUPOBAHHE  HWHTEIJIEKTYaJJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(¢opMupoBaHue 'y OOy4aroUMXCs KJIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOUIMX YHUBEPCAJIBHOE 3HAUYEHHUE [UIsl Pa3IMYHbIX BUJOB
JESTENIbHOCTH: pelleHusl mpoljeM, oKUCcKa, aHalu3a U 00paboTku MHpOpMAIUH,
HEOOXOJUMBIX Ui TNPUOOPETEHHsI OMbITa JAESATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B IIO3HAHWM XHMHM, a TakXKe I OLEHKH C [O3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U MIPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTCIUICKTYATbHBIX U TBOPUYECKHX
CHOCOOHOCTEH 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHanu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYIECKOTO COICPIKAHMS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMATUBHOTO U JIOTUYECKOTO
MBIIIIEHU S, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUH TJIOOATBHBIX MpoOeM
palMoOHaIBHOTO MPUPOAOIOIB30BaHNUs, TOTOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpe)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUs TTOJIYYCHHBIX 3HAHWUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mnane cpeaHero oo6imiero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN oOnactu «EcTecTBeHHO-HAYyIHBIC
IPEIMETHD».

OO11ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefeno).



COJEPXXAHME OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHI. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYecKHUX BemecTB. [omonorus, wu3zoMepus. XuMH4YecKas CBSI3b B
OPraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPaTHBIE CBS3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHWYECKUX COEIMHEHHM (cucTeMarhueckas) M TpUBHAJIbHbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE ¢ oO0pas3llaMi OpPTaHWYEeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHME MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeraH u 3TaH —
MPOCTEUINE TPEICTABUTENN AIKAHOB: (U3MUYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMenieHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, IMOJYyUYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPOMUIEH —
MPOCTEUINE TPEICTABUTENN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllUM, OKHUCJICHHUS U
MOJIMMEPHU3AIINN ), TOJTYYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHH psijl. AllETHIIEH
— MPOCTEHIIMA TpPeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (PEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIPATALINH,
TOPEHHUS ), MOJIyYeHUE U IPUMEHECHHUE.

Apensl. ben3on: coctaB, cTpoeHue, U3NUECKHUE W XUMHUYECKHUE CBONCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsT U HUMPOBAHUS), NoOdyYyenue u npumeneHue. TOKCUYHOCTH



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBONOPOAOB. IlpupoaHslii ra3 W NONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HEeTH:
NEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaquTH4eckuil), mnuposu3. [IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PAabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluuciaenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB WM MPOIYKTOB PEAKIIHH).

Kucaopoacoaep:xaiiue opranuueckue coeJuHeHns

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJN: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
raJIOT€HOBOJIOPOJIaMH, TOpPEHHUE), TpUMEHeHue. BomopoaHbie CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHpie  CHUPTHL. ODTUJIEHTJIMKOIb M  TJIMIEPUH: CTPOCHHE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakllds Ha MHOI0aTOMHbIE cnupThbl). [lelicTBue Ha
opraHu3M uejoBeka. [[pumenenue riuiepuHa U 3THIICHTJIMKOJIS.

@deHoJ: CTPOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenomna.

Anpaerunpl U kemouwvl. DopManbIeruja, —aleTalbJIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), TIOJyYCHHUE U PUMEHEHHE.

OmHOOCHOBHBIE TpeJeNbHbIE KAapOOHOBBIC KHCIOTH. MypaBbpuHas U
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojlyyeHue U MpuMeHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTEN BBICIIMNX KapOOHOBBIX
KHCIIOT. MpIla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCJIOT, IX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxkHbIX 3upoB. XKupsl. ['naponus xxupos. [Ilpumenenue xupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUs ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuibl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucienue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJEHHWE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poiab. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpaIleHU:
poBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerngoB (OKMUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUYECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Boluucienuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OAHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpumMepe rmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npuUpoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
HAOJII0/IEHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OEIKOB MpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKy/ISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CPEAHSST MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEHCALU.

DKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpaIleHUil:
03HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanms MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIIMWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHSTUMN, SBISIOUUXCS CUCTEMHBIMU ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

dusuka: Mmarepus, OSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHMOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpadusi: MuUHepabl, TOPHbIE MTOPOABI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PpPAalMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
000Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHH. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOI0B. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckor CUCTEMBI
xuMuueckux anemMeHtoB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB MO TpyNmaM U MEpPHOJIaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAsT M TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsa3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYyISpHOTO M HEMOJEKYJISPHOIO  CTPOCHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIMNYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYeCKoe paBHOBecHe. DakTOpbl, BIUSAIOINIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U citadbie dnekTponnuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHasl, IEI0YHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3YYEHUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE |
OTIMCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OIMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOrO0 OOMeHa),
MIPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbix (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUI.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHWMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIs1 BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeraiutel.  [lonmoxenne HemertauioB B llepuoandeckoi  cucreme
xumudeckux snemeHToB JI. Y. MenpeneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIHMS HEMETAUIOB (HAa MpuMepe
KHCIIOpoJa, ceprl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TaJOre€HOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXKHEHUIINX HEMETAJUIOB U UX COCUHEHUM.



Mertamnel. [lonoxxenne meramnos B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl moyuyeHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YYEHUs BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUEe KOJUIEKINH «MeTamibl U CIUIaBbl», O00pa3lloB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTATBLHBIX 3a7ad4, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnrbie 3agaun.

Pacuétel maccel BemecTBa Mo 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€Tpl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrnieueHHH 3KOJIOTMYECKOW, SHEPTETUYECKOW W TMHINEeBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX OPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUILINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl IJs 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHWUYECKUE W MHUHEPAJIbHBIC
yao0peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0€30MaCHOTO KCIIOIh30BAHUS MPEMAPATOB OBITOBON XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanuss  MeXNpeaMETHBIX  CBSI3eM MNpU  HM3y4eHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, SHEPTHs, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (PM3MUECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOTLIUBO,
pecypchl.

TexHonorus: XuMu4yeckasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IHIEBAs
IMPOMBINIUICHHOCTh,  (papMameBTUYECKass  MPOMBINUIEHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0yJarmMMHUCS TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W OpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBbIX PE3YyJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTcTBUM C CHUCTEMHO-NIEATENLHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4Ke MMPABOCO3HAHUSA SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pE3yJdbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATBIMH B OOIIECTBE
HOpMAaMH Y  TPaBWIAMH  TIOBEJEHUS,  CIHOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W TPAKTUYECKON JIESITEIBHOCTH
00ydJaronmxcs Mo peayn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY W MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXIHIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMaTh W IPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JOTHKY H
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBaO)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTarT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTANbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

UHTEpECAa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHPOpMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYIKH CBOMX TOBApPHUIIEH C
NO3UIMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE IMOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 370poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAaHUA UEHHOCTH TPAaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUs MOCJEACTBUM U HENPUATHUS BPEAHBIX NMPHUBBIUEK (YIOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPABIIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASM TPyAa U pe3yibTaTaM TPYyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TpPAEKTOPUU
oOpazoBanusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTUYECKHU I1€JIeCO00pa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTUYECKUX MpPOoOJIeM, BIMSIHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHUs BOIIPOCOB PAllMOHAIBHOTO MPUPOJOTNIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArONMPUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4yusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPAaKTHUKE, CIOCOOHOCTM M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poid B
(GbOopMHpPOBAaHUM PALMOHAIBLHOTO HAYYHOI'O MBIILIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHus] 00 OKpyKalolleM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM JJS  COBPEMEHHOM
HMBWIN3ALMU: B €€ TIyMaHHCTHYECKOM HANPABIEHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUANIbLHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, MUILIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, 00ECIEYEHHM YCIOBUMN
YCHEIIHOTO TPpyAa U OKOJOTUYECKH KOMGPOPTHOM IKHU3HU KaXKIOro 4YiEeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEero MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIUXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust npo6JieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble A (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSs, SBJICHHE,
IIPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0BAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBarome dbopmupoBanue GyHKIIMOHAILHOM
TPaMOTHOCTHU M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIIOCOOHOCTH oOy4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAILHOU MTPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaThH  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpENEATh LEIU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJI30BaTh MPU OCBOCHWU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABIMBAaTh IPUYUMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BLIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peakMy — TMpU PElICHWU Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3a]1ad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

bopMyIMpOBAaThH LIEJIU U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJNBHOTO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 33 XOAO0M
mporecca, CaMOCTOSITENIPHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NESATEILHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3aJlady, MNPUMEHEHUIO pPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ naopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypchl lHTEpHETa), aHaMM3upOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYNBOCTD;



(GbopMyIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW MJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HUCIOJIB30BaHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (OpPMY  TIpPEICTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XMMHMUYECKON HMHpOpMaALUeil: NpPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpEeBUATYpbl, HOMEHKIATYPY;

UCIIONb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHKATHUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMNPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajiora u/uiu
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TPEI0OKEHHOMN 3a1a4u;

BBICTYIIaTh C MPE3CHTAlMENl pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU NP BBINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peajn3alui Y4eOHOro mpoekTa u (HopMyIHpoBaTh BBIBOIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HCCIEJOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYXKJICHUSI 1 0OMEHa MHCHUSIMH.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompefenas e€ Ielid U 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHA Mpu
BBINIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3(p(EeKTUBHBIA CHOCOO MX pEHIeHHs C YYETOM IIOJY4YEHMs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUS»
OTPaXkKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIM XUMHM B TIO3HAHUM SIBJICHUHN



npuponbl, B (HOPMHpPOBAHMM MBIIUIGHUA H  KYJbTYpbl JHYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKelleT, (PyHKUMOHAIbHAs TIpyMNIa,
paauKai, U30Mepusi, U30MEpbl, TOMOJIOTMYECKUH pPsiJl, TOMOJIOTH, YTJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMMHUHU; MHUPOBO33PEHUECKHUE 3HAHMS,
JeXallue B OCHOBE INOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEWUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MIPH
ONMCaHUM COCTaBa, CTPOCHHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHU;

c(OpPMUPOBAHHOCTh YMEHMM HCHOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
COCTaBJICHUS! MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIA MOJIEKYJ] OPraHMYECKUX BELIECTB ISl WJUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOEHUI0 K ONPEACIEHHOMY
KJaccy/Tpynmne CcoequHEeHuM (YIriIeBOIOpOJbl, KHUCIOPOJ U a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHWsA), JaBaTh MM Ha3BaHUS IO
cucreMatnyeckod HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BELIECTB (STWJIEH, IPOIWJIEH, AlETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCII0TA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpPENEIATh BHJbl XUMHUYECKOW CBSI3M B
OpPraHMYECKUX COSAMHEHMSIX (OJMHAPHBIE U KPAaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMH  XapakTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, JTWJICH, MPOIWJICH, alleTHJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIerul, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSA3b MEXJYy HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM IMPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIBb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BElIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOJb30BAHUS XUMUYIECKON
nocyAod W JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBujia OOpaleHHs ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIIOITHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKUX BEIIECTB MPU HATPEBaHUH, MIOJTyUYCHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTraHUYECKHUX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHMM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH H JTAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTATHI
XUMHUYECKOTO SKCIEpruMEeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWia  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBON JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlICHUS HX BPEIHOrO BO3JEHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHUE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
OpupoAsl, B (POPMUPOBAHUU MBIIUIEHHS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIue MOHATUS (XUMUYECKUM 3JE€MEHT, aToM, u30ToIl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJd, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KkOBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUHUH, PaCTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUuHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbBI (TEOpHUs
AIEKTPONIMTUYECKON aHcconManuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS M NMPEBPALICHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XHUMHUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJBb30BaHNU BKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpPMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS MHPH
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U UX IIPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMysn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUM,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJIECHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBAJIEHTHAs, NOHHAs, METaJUIMYECKas, BOJAOPO/IHASA) B COCIMHEHHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BELIECTBA (AaTOMHAs, MOJIEKYJIApHasd,
MOHHAs, METAJUTMYECKas), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHECHMI;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh MPUHAJJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpEeAeNEHHOMY KIiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
Y IPOTHOCTHUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux sneMeHtoB JI. M. MenneneeBa, UCHOJIb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «IHEPTreTHUYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MUX COECIUHEHUM
10 TIepruoIaM | rpymmaM llepuoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /J[. M.
Menpeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYILIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY HEOPraHU4EeCKUMU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuMYHBIM NpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTHMOCTU
peaKkiMy, yYacTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pazIUYHBIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4nuThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3IMYHBIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKINNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyuHbIX (PAKTOPOB; XapaKTep CMEIICHNU XUMUYECKOIO PaBHOBECHS
B 3aBHCHMOCTH OT BHEIIHETro Bo3aeicTBus (npuHuun Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[e B OCHOBE IMPOMBINIJICHHOTO MOJyYEHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO IPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAWUTH BBIYHMCICHHUS C HCIOJIb30BAHHEM
MOHSITUS «MAaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLMU
BEULIECTB, TEMJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBMIa MOIb30BAaHUS XUMUYECKON
nocyAol M J1abopaTOpHbBIM OOOpYIOBAaHMEM, a TaKKe IMpaBuUia OOpalleHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUJIAHUPOBATh U BBINOJHATH XHUMHUYECKUN
IKCIEPUMEHT (Pa3l0oKeHHE MEPOKCHIa BOAOPOJa B IMPUCYTCTBHH KaTalln3aTopa,
ONpeZeNIEHuEe CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHMBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IUYHbIX (PAKTOPOB Ha CKOPOCTb XMMUYECKON peaklMH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHUE SKCIEPHUMEHTANbHBIX 3a/1a4 IO
temam «Metamis» U «HemeTtannel») B COOTBETCTBHHM C MpaBUIAMH TEXHUKH
0e30macHOCTH IpH OOpallleHUH C BELIECTBAMH U J1a0OpAaTOPHBIM 000pYI0BaHUEM,
OPEJICTaBIATh PE3YyJIbTaTbl XUMHUYECKOIO HSKCIEpPUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pPEAKIUil U (OPMYyIUPOBATH BHIBOJBI HAa OCHOBE
ATHUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMALIMIO, IOJYyYaeMyH0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTUX);



chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWia  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBON JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOY4YaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmy.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBbBI

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMBbl CpeHero 001ero odpa3oBaHus

1

Teopernueckne OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHU B T[O3HAHHHU
SBIIGHUH TpUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAJIBHOM TpPaMOTHOCTH, HEOOXOIUMOM IS
pelleHrsT TPAKTHYECKUX 3alad W OSKOJOTHYEeCKH OO0OOCHOBAHHOTO

OTHOILEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpene

1.2

Brnanenune cucremoil XUMHYECKMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIaratoIne TIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHANBHAS ~ TpyMNa,  paadKal,  H30MEepHsi,  H30MEpHI,
TOMOJIOTUYECKUM  psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COCAMHEHMs, OMOJOTMYECKH AaKTHUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsS); TEOPUM M 3aKOHBI (TeopHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONYyYeHUH U Oe30MacHOM
WCIIONBb30BAaHUM BAXXKHEHIIMX HEOPTaHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISBISATH XapaKTEpPHBIC TMPU3HAKU
IOHATHM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  HCIIONb30BaTh
COOTBETCTBYIOIIME TOHATHSA IIPM OINHMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHHMM HCIIOIB30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBIIGHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHor) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKIIMI, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BELIECTB JJI WUIFOCTPALMM X XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHaBIMBaTh  NPUHAJIEKHOCTD
HU3YUCHHBIX OpPTraHUYCCKUX BCIICCTB IO HX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymme) COeAMHEHWH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHU4CCKOU

HomeHknarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUS ONPEACISATh BUABI XUMUYECKOU CBSI3H B

OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPATHBIC)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS MPHUMEHATH: ITOJOXKEHHUS  TEOPUH
CTpOeHHUs opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue Hu a30TCoJIepKaIne

OpraHn4CCKUC COCAUHCHUS. BBICOKOMO.HGKy.H}IpHBIG COCIMHCHUA

2.1

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPHUBHAIBHBIC HA3BAHUS
OTJICNbHBIX OPTraHMYECKHX BEIIECTB (ITUJICH, MPOIWICH, alleTHUJICH,
ATUJICHTJIMKOJb, TJIMIEPUH, (EeHOd, GOopMalbIerua, ameTalbIerul,
MypaBbUHas KHCIIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCJIOTAa,
CTeapuHOBAsl KHUCJIOTA, TJIIOK03a, (PYKTO3a, KpaxMmal, IeJUTI003a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bH3I/I‘IeCKI/Ie U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHIICH,
MPOMWICH, areTuieH, Oyraawen-1,3, MmerunOyramuen-1,3, OeH301,
METaHOJ, ITAHOJ, dTUJICHTINKOIb, TJIUIEPUH, (EHON, aleTaabIeru],
MypaBbUHAss U YKCyCHas KHCIIOTBHI, IJIIOKO3a, Kpaxmall, LEJLII0JI03a,

AMUHOYKCYCHAs KHCIIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETHYECKYIO CBS3b
MEXIYy  TUIUYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX

PEaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOUW 3HAHUN 00 OCHOBHBIX

MCTOax HAYYHOI'O IMO3HaHUs, UCIIOJB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBICHUN (HaONtOJeHUE, W3MEpEHUeE,
JKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CHUCTEMHbBIE
XUMUYECKHE 3HAaHWUS I DPUHATHUS pENIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIIECTBAMMA U UX ITPUMCHCHHUEM

3.2

ChopMupOBaHHOCTh YMEHHU COONIONATh TpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYOM | J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TakKXKe
npaBuiia oOpaleHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJTHCHHIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUM,
MOJTyYCHHE STUJICHA U M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB Ipnu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIaOOpaTOPHBIM
000pyI0BaHUEM; MPEJCTABIISATh pe3yabTaThI XHUMHYECKOTO
SKCHEpUMEHTa B (OpMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTA PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO

W3 UCXOHBIX BEIIECTB WU MPOTYKTOB PEAKITUHN)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKH AQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAINIO, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuaopmaruu, cetb IHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA OSKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOW ACSITETHHOCTH B
LEJIAX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYKAOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYeCKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpPAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHsS W TNPEAOTBpAIllEHUs WX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4C€JIOBCKa

11 KJTACC

Kon
NpoBepPsIEMOro

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero od0pa3oBaHus




pe3yjabTara

1

TGOPGTH‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnanenue cucremoil XMMHYECKMX 3HAaHUW, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIONIE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToOM,
AIIEKTPOHHAsi 000JI0UKa aTOMa, S-, p-, d-dNIEKTPOHHBIE OPOUTAITU AaTOMOB,
HMOH, MOJIEKYJa, BaJICHTHOCTb, JJIEKTPOOTPUILIATEILHOCTh, CTEIEHb
OKHWCJICHUSI, XUMHUYECKasl CBSA3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00BEM, KpUCTATMYECKAasT pEméTka, THUIBl XUMHUYECKUX PEaKIui
(OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE, 3K30- W  SHAOTEPMUUYECKUE,
peakuu HOHHOTO OOMEHA), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJHTEHI,
ANIEKTPOJIUTAYECKAS]  JTUCCOIMAIUSA, OKHUCIHTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUECKOE PaBHOBECHE); TCOPHUH U
3aKOHBI (TEOpHUsSl SJIEKTPOJUTHYECKOM nucconuanuu, Ilepuoauueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOJIOTHICCKUE CBEICHUS O CBOMCTBAX,
COoCTaBe, TIOJYYEHHH U OE30MMaCHOM UCIOJIb30BAaHUU BaXHEHIIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JAEATENbHOCTU

YCJIOBCKa

1.2

ChopMupOBaHHOCTh YMEHHUHN BBIBIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YyYCHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOIIUE
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHUX
3HaHUHN c MIOHATUAMU 51 IIPEACTABJICHUAMU IpYrux

C€CTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMU HAy4YHOTO T[IO3HAHUSI BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmIoneHue, W3MEpeHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHUN ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKUX JIIEMEHTOB B COEIUHEHUSIX Pa3JIMYHOIO
cocTaBa, BHJl XHMHYECKOW  CBSI3M  (KOBaJieHTHas,  WOHHAafi,
MeTaJIJTN4ecKasi, BOAOPOIHAs) B COCAUHEHUSAX, TUI KPUCTAILITHYECKON
pPEeIETKH KOHKPETHOTO BelllecTBa (aTOMHAs, MOJIEKYJIApHasi, MOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COEAUHEHUN

1.6

ChopMUpOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMUYECKHE
peaKuuy Mo pa3InYHbIM MPU3HAKAM (YMCIy M COCTaBY PEarupyroLnX

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTeneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, yY4acCTHro

KaTaJlu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBISATh YPaBHEHUS  PEAKIMA
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUICHHBIE YPABHEHUs pPEaKLUH
MOHHOT0 OOMEHA, YUUTBIBAsl YCIIOBUS, IPH KOTOPBIX ITH PEaKLUH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUH MPOBOIUTH PEAKILUU, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacno3HaBaTh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX

pacTBOpax HEOPTaHUYECKHUX BEIECTB

1.9

CdopmupoBaHHOCTh YMEHHH PACKpBIBATh CYIIHOCTH OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PEaKIHA

1.10

ChopmupoBaHHOCTh yMEHUNH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKON peakIiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBSICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O0 paBHOBECHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(mpunuun Jle larense)

OOm1ast 1 HeOpraHuYecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHH packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha .M. Meunpeneena U JIEMOHCTPUPOBATH €ro

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  NPOTHOCTHYECKYIO

byHKITIN

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPU30BaTh AJIECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mnepuonoB Ilepuognueckoit
cucTemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OpPOUTATINY, <«OHEPIETHUYCCKUE
YPOBHHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIIEMEHTOB M MX COEAMHEHUHN MO MepuojaM u rpynmnam

[Tepuoanueckoit cucremsl xumuieckux 3aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTE yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IATh  CYIIECTBOBAHMEC  TCHETHYECKOW  CBSI3U  MEXKIY
HEOPTraHWYECKHMMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopMupOBaHHOCTH ~ YMEHMH  YCTAHABIMBAaTh  MPUHAICKHOCTD

HEOPraHUYeCKHX BEHIECTB MO MX COCTaBY K OMpPEACIIEHHOMY KJlaccy




(rpymnme) coenMHEHui (MpOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEpHBIEC TUPOKCHUIbI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY
JUIS  COCTaBlieHUsT (OpMyN BEIIECTB W YypPaBHEHUH XUMHUYECKHX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuaibHbIC
Ha3BaHUS OTJACJIBHBIX HEOPraHMYECKHX BeEImEeCTB (yrapHbelii ras,
YIJIEKACIIBIA Ta3, aMMHWaK, raméHas H3BECTb, HeEram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHMEC  TCHETHUECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CchopMupoBaHHOCTh YMEHUN TUIAHUPOBATH U BBHIIOJIHATH XMMUYECKUNA
OKCIIEPUMEHT (Pa3NIOKEHUE NEPOKCHAA BOAOpPOJA B MPHUCYTCTBUU
KaTaJn3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOLIBIO
YHUBEPCAILHOTO HHAWKATOpa, BIMSHHE pa3INYHBbIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayeCTBEHHBIC PEAKLIUU Ha Cynb(]ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PCIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad [0 TeMaM
«Mertamns» U «HeMmeTamibl») B COOTBETCTBUU C MPABHIAMHU TEXHUKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIECTBAMH M JIAOOPAaTOPHBIM
OGOpyZ[OBaHI/IeM; npecACTaBIATh PE3YIbTAThI XUMHUYECCKOI'O
JKCIIepUMEHTa B (opMe 3alHcH ypaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUpPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdhopMHUpPOBaHHOCTE yYMEHHH cOOMIONaTh MpaBHiIa IOJH30BAHUS
XUMHAYECKON TMOCyIOoH M Ja00opaTOpHBIM O0OpYyJOBaHHEM, a TaKKe
npaBuja oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMAMU

110 BBIITOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIJICHHOTO IMOJIYyYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIECHUN 00
O0IMX HAy4yHBIX MPUHLOMIAX M  OKOJOTHYECKHUX  MpobiieMax

XUMHYCCKOTO IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CopMHUpOBAaHHOCTh TPEJCTABICHUNH O XWMHUYECKOW COCTaBJISIONIEH

eCTeCTBeHHOHaY‘{HOﬁ KapTuUHbl MHpA, POJIM XUMHHU B TO3HAHUHU




SBICHUN TPUPOJLI, B (HOPMHUPOBAHWHM MBIILIICHUS € KYJIBTYPBI
JTUYHOCTH, €€ (PYHKIHOHATHHOW TPaMOTHOCTH, HEOOXOIMMOW s
peleHus TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOI cpesie

3.2

CdhopMupoBaHHOCTB YMEHUU KPUTHUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HMHGOpMAIUIO, TMOIYyYaeMyI0 HU3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTb VIHTEpHET U Ipyrue)
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ChopmupoBaHHOCTE yMEHHI COONMIOATh TpaBUIA JKOJIOTUYECKU
11eJIeCO00pa3HOr0 MOBEAEHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 310POBbs M OKPYXKAIOLICH NPUPOIHOU

CpeIbI
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OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHBBIC OpFaHI/I3MBI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, moscHsITh
Ha TIpuUMepax CrocoObl YMEHBIIICHUs W TIPEAOTBPAICHUS WX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIIOJIb30BAHUEM IMOHSTHSI «MaccoBasl JI0JIs BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOUIEHWM Ta30B NpPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
Ter1oBoro 3¢(dexra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHUHU

1.1

[Ipenmer opraHnyeckod XHUMHUU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE U 3HAYCHHE B
MTOJIyYEHUU HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHS OpPraHUYECKUX

coequHennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMyNIbl OpraHMYeCKHX BemlecTB. ['oMosorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KiacCU(pUKAIIMA OPraHUYECKUX BEIIECTB

1.3

Homenknatypa opraHMuecKux COEAMHEHUU (CHCTeMaTHU4ecKasl) U TPUBUATHHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10poasI

2.1

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pall. MeTaH U 3TaH — IpocTeIIne
NPEJCTaBUTENIN AJNKAHOB: (PU3NYECKHE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMelIeHUs U TOPEHUs ), HaXOXKACHUE B IPUPO/IE, MOJTyUCHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAA. OTWIEH U TPONWICH —
MpOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (PU3MYecKrue M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApPATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIY4YCHUC U TPUMCHCHUC

23

Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cMHTETHUECKOTO

KaydyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALETHIICH —
IOPOCTEHIIMHA TpPEeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEaKkIy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMS), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHue, (QHU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IOJYyYEHUE U IpUMEHEHHE. Toyour:
COCTaB, CTpOCHHE, (uU3NUeCKHe W XHMHYECKHE CBOWCTBA  (peakiuu
raJIOTCHUPOBAaHUSI ¥ HUTPOBAHHS), TOIYYECHHUE M TpHUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHermueckas CBSA3b MeEXAY YIVIEBOJOPOJAMH, IPUHAIJICKALUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoaHbIe HCTOYHUKH YTIIeBO10pOoA0B. [IpupoHblil ra3 u monyTHbe HEPTIHbIE




ra3sl. Hegtp 1 e€ mpoucxoxaenue. CrnocoObl nmepepaboTKu HEPTH: MEeperoHKa,
KPEKUHT (TepMHUECKUH, KaTanuTtudeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroias u

MPOIYKTHI €T0 TepPepadoTKU

Kucnopoacoaepxaiiyue OpraHndecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOM: CTpOeHUE, (PU3NYECKUe
U XUMHUYECKHE  CcBOWcTBa  (peaklM  C  AKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), MpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIAa HA OPraHU3M YeJIOBEKa.
MHoOroaTtoMHble CIUPTHI. ITUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMHU  METaJUIAMU,
KaueCTBEHHasl peakiusi Ha MHOIOATOMHBbIE CHHPTHI). JleiicTBUEe Ha Opranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMIEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOEGHHE MOJIEKYNBI, (U3NYECKMe U XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeToOHbI. DopMabIeTH I, alleTalbACTUl; CTPOCHHE, (GU3UIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U NpUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3HMUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00OLIMe s
Kjlacca KHCJIOT, peakius dSTepuduKanuu), TNOJIyYeHHe ¢ IMPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIjIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBI/Ie

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(HUKaIus YrieBoJAOB (MOHO-, AH- U TOJHCAXaPUIBI).
['moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJICKYIIBI,
dbu3MvecKre 1 XUMUYECKHEe CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHWE aMMHA4YHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTraHoBieHUE,
OpOXXKEHHE TIIOKO3bl), HAXOXJECHUE B IPHPOJIE, NMPUMEHEHUE, Ouosornueckas
poiab. @otocunTe3. PpyKTO3a KaK M30Mep INIOKO3bl. Kpaxman u nesmironos3a kak
npupoaHbie mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiono3bl. dusnueckue u

XMMHYECKHE CBOICTBA KpaxMaia (TUIpOJIn3, KaYeCTBEHHAs PeakIus C HOJAO0M)

A3oTcoiepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTHL Kak am@oTepHble opraHuyeckue coenuHeHus. dusnueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riauiuHa). buonoruueckoe




3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak DIpUpPONHBIE BBICOKOMOJEKYJApHBIE coenuHeHusA. IlepBuuHasd,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKoB. XHWMHYECKHE CBOMCTBAa OEJIKOB:

THIPOIU3, ACHATYpallvsl, KaYeCTBCHHbBIE PEaKIINK Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJmmepusanusa U NOJIMKOHACHCAIUA

5.2

DKClepUMEHTAIbHbIE METOJbl M3y4YEHHUS BEIIECTB U UX [peBpalICHHI:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [lorydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo aroma, M30TOIBL. DJIEKTPOHHAsE 000JI0YKa.
DHepreTuveckre YpoBHHU, OITYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/leIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIEKTPOHHASA KOH(UTYpalHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMH4eckux saeMenToB 1. M.
MengeneeBa. CBsi3b MNEPUOAMYECKOTO0 3akoHa W Ileproguyeckol CHCTEMBI
xumuyeckux aemMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XUMHUYECKHUX OJJIEMEHTOB M
o0pa3yeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM U TEepUOIaM.

3HaueHUE NepUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XHUMHUYECKOW  CBS3H
(koBajieHTHAs HEMOJISIpHAsE M TMOJsipHAsi, HWOHHAs, MeTajmmdeckas). VoHbI:
KaTUOHBI U aHMOHBL. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHnTHOCTb. DNeKTpOOTpHUIIATETbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT THUIA KPUCTALIMYECKONM pemérku. IlonsATtne 0 aucnepcHsIX

cucremax. VMCTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0Ji BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus HeopraHndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanmss ~— XMMHYECKMX — peakuuil B
HEOPraHMYECKON M OPraHMYECKON XMMHH. 3aKOH COXPAHEHHUs MaccChl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIMIX

1.8

CKOpOCTb peaknuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatuMble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTophl, BIMSIOMKE Ha

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnekTponuTrueckas aucconuars. CuiabHbIE W ciiadbie AnekTposuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpalIbHAas, IIeJI0ouHast. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMeramuioB B llepuonuyeckon cucreMe XUMMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpOoeHHS aToMOB. Duzndeckue

CBOMCTBa HEMETAJIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yriepoma W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAECPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeauHeHuil). llpuMeHenue

Ba)XXHEUIITNX HEMETAIJIOB U UX COSIUHEHUN
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Meramnsl. Ilonoxenue meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0UYEK
aToMoB MeTayioB. O0mue ¢puzndeckue cBoicTBa MeTalioB. CIijlaBbl METAIIIOB.

DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUH METaIIOB
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XWMHYECKHE CBONCTBA BAKHEHIIMX METAJIOB (HATpUM, KaluWi, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) U HX coequHeHwil. Obmue

CIIOCOOBI MOJIY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B GBITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINIYHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00ecre4eHHH 3KOJOTUYECKOW, SHEPreTUYeCKOW H THINEBOM
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOoAaX MO3HAHUS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA
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[IpencraBienust 06 OOIIKMX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO MOJYYEHHS




BOXHEHIIMX BellecTB. UenoBEK B MHUpPE BELIECTB U MATEPHAIOB: BAaXKHEUIIHNE
CTPOUTENBHBIE MaTepUalibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATepHallbl, OPTaHUYECKHE U

MUHEpaJIbHBIC YI00pEeHUs

3.3

XuMus W 300pOBbE UEJIOBEKAa: MpaBUjia MCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHuUs MTPEnapaToB ObITOBOI XUMUU

B [TIOBCEHEBHOM KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.
AxrmmmonepHoe o6rmiectBo «M3marenbetBo «lIpocBemenue»
* Xumus. 11 xmacc. 'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

OI'NC "Mog mkona"






