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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero ooOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B  DeaepalbHOM  TOCYIApPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenogaBaHus
yueOHOoro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opranuszanusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TMoOJOXeHui «Crpareruu pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepannu Ha nepuon 1o 2025 roga» (Pacnopsibkenue I[IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt ctparerun oOy4deHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYalOUIUXCsl CPECTBAMU
yaeOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHbeie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IICJIEH,
CONIepKaHUsI, PE3yJIbTAaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBanue, M0JIy4aeMoe BBINTYCKHUKAMHU
00111e00pa3oBaTebHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTallOM peau3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO oOOpa3oBaHWs. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 WM TPUPOAHOW cpeme. Peammsyercss xuMmmueckoe oOpa30BaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro O0IIero oopa3oBaHUsl CPEACTBAMHU YIeOHOTO
npeaMeTa «XUMHs», COJEpKAHUE M TIOCTPOCHHE KOTOPOTO OIpEJEiIeHbl B
nporpaMme MO0 XHMHUM C YYETOM CHelU(PUKH HAyKHM XUMHH, €€ 3HAueHUs B
MO3HAHUU TPUPOJIbI U B MaTepUalbHOW >KHU3HU OOLIECTBA, a TaKXKe C Y4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MaTepUAbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAITMOHATIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKpYKAIOIEeM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda WU KU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHas XMMHA Kak Hayka
CO3MJATeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHAa HAa pEUIEHUE
rJI00aIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
YHEPTreTUYECKOM, MUIIEBOM, IKOJOTUIECKON OE30ITaCHOCTH U OXPAHBI 37J0POBBSL.

B cooTtBercTBUM C OOmMMM HENMA W NPUHIUIAMH CPEIHEro OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyJarouuxcsi, HEOOXOIMMYI0O MM IS  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
o0pa30BaHMs B Pa3IUYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHHWH 0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUUW W3 OONIeH XUMUM) U
OpraHn4eckon xumuu. GopMUpPOBAaHNME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMeTra o0O0O€ecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYeCcKass XUMUs» CPOpMHUpPOBaHA B MPOTPaMME IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuun BemiecTB. CBeneHuss 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
aKTUBHBIX COEJUHEHHMH. B Kypce OpraHnyecKkoM XUMHM IIOJIYy4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHMS, O XUMHUECKON PEAKLINH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XUMHUs» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHl MaTepuan u (AKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMUYeckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» OOyYaroUMMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULIUM,



riy0ke TMOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00o01aromIeit 10 0ObACHSIOMIEH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 wm 11 kmaccoB
3IIEMEHTAMHU COJACPKAaHMs, HUMEIOUUMH KYJIbTYPOJOTHYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENILHOM W MPAKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHMIO YBAXKEHMSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHSATh €€ JUId TONOJIHEHUSI 3HAHUM, pEIIEeHUS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIEeI0BATENbCKUX 3a7a4.B 1enom conepikanue yueOHOro
npeanMera  «XUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  Ha
dbopMupoBaHrue y 0O0yYaromMXCs MHUPOBO33PEHUYECKOW OCHOBBI JJISi TTOHUMAaHUS
¢unocopckux uped, Takux Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro M
OpraHUYEeCKOr0 Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUH MYTEM DOKCIEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXKAY HOBBIMU (akTaMHM UM  TEOPETHUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XUMUHU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
Tak)ke MpoOJieM cOepexeHus: IHEPIETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenuss 3anad  BOCHMTAaHUS, pPa3BUTHUA U COLMAIM3aLUU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMPECICHHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: pEIICHUS TNpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HeOOXOTUMBIX JJIs MPUOOPETEHUS ONbITA IPAKTUYECKON
U HCCJEIOBATEeNIbCKON NEeATENIbHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenojiaBaHusi XMMUM Kak Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIepKaTeIbHOM XapaKTEPUCTUKU LeNeld HU3y4eHHs NpeaMeTa HalpaBIeHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylbTypbl. C
METOJMYECKOW TOYKH 3PEHHUsI TAaKOW MOJAXOJ K OIpPEACNICHUIO Ielied H3ydeHUus
npeaMeTa SIBISIeTCS BIIOJHE OMPaBIaHHBIM.



CorylacHO JTaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIIAIOTCS:

+ (QopMupoBaHHME CHCTEMbl XHMHYECKMX 3HAHUW KaK BaKHEWIIEH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHUE M MOHUMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

+ (opMupoBaHuE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMii, HEOOXOAMMBIX [JIsi MPUOOPETECHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

+ Ppa3BUTHE YMEHHU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOMIOCHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e30macHOro O0paIIeHusl ¢ BeIeCTBaMHu.

Hapsigy ¢ aTtum, conepxaTenbHas XapaKTepUCTUKA 1IeJIed U 3a/1ay U3y4eHUs
peaMeTa B IporpamMme 1Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU TIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoBanus. CeromHs B
NpEernoJlaBaHiy  XWUMHM B OOJIBIICH  CTETMEHW  OTHAETCA  MPEINOYTCHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUsl OO0y4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAJCIOIEro HE
HA0OpOM 3HaHUW, a (YHKUHUOHAIBHOM TI'PAaMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMHA aKTUBHOTO TIOJIYYCHHUS! 3HAHUW W TMPUMEHEHUS MX B PEaTbHOU KU3HU
JUTSL pEIIeHUsT TPAKTUYECKUX 3a]1a4.

B cBf3u ¢ 3TUM mnpu U3yyeHUH TMpeaMeTa «XUMHUS» JTOMUHHUPYIOIEee
3HaUY€HME MPUOOPETAIOT TAKKE LIeJIN U 33]1a4H, KaK:

amanTamnys 00y4aromuXCcsl K YCIOBHUSAM TUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dbopmupoBaHre y OOYYaIONMIUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITETCHIINH), WMEIOIINX YHUBEPCATLHOE 3HAUCHUE [JISi Pa3IMYHBIX BHJIOB
NeSATEIbHOCTH: pEelIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku uHbOpMaIHy,
HEOOXOAUMBIX [JIs MPUOOpPETEHHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHM, a TakXke g OLUEHKHM C TO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YEJIOBEKA U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHUX
CIOCOOHOCTEHN 00yUaIOLUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHaIu3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COICPIKAHMUS,

dbopMupoOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW DPOJM B PEHICHUH TJIOOATBHBIX MpoOieM
paloHaIbHOTO MPUPOAONOIB30BaHNUS, TOTOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex)HOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUsS OIbITa
WCIIOJIb30BAHUS TIOMYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYaIUIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yueOnom mnaHe cpeaHero oo6miero oOpa3oBaHHUS MPEAMET «XUMUS»
0a30BOTr0 YpOBHS BXOJWT B COCTaB MPEAMETHOH obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpennero ooOmiero oopasoBanusi, cocraBisier 68 gacos: B 10 xmacce — 34 gaca (1
yac B Henenro), B 11 knmacce — 34 4gaca (1 gyac B HeJiel10).



COJAEPXKXAHHME OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKO XUMUM

[IpenmeTr opraHMYeCcKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEpPUATIOB. T€Opusl CTPOEHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHbIE TTo10)keHHI. CTpyKTYpHBIE (hOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ omonorusi, wu3zoMepus. XuMH4YecKas CBS3b B
OPTaHUYECKUX COCTUHEHUSIX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpPraHMYECKUX COCOUHEHHMM (CUCTEMAaTHYecKas) W TPUBHUAIBHBIE Ha3BaHUsA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHWE ¢ oO0pas3llaMi OpPTaHWMYEeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (I1aBjieHUE, 00YTIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psia. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuuy 3aMELIEHUsT U TOpPEHMS), HAXOXKIEHUE B IMPUPOJE, IOIYYECHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psifi. DTUIICH U TPONUIIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MUYECKUE W XUMHUYECKHE CBONCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpATAlUM, OKUCICHHUS U
MOJIMMEPU3ALINN ), IOJTYYEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XMMHAYECKHE CBOMCTBA (peakums nonuMmepusanuun). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AlIETHIICH
— MPOCTEHIIMA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUEe WU
XMMHUYECKUE CBOMCTBA (pEakUUM TUIPUPOBAHUA, TAJOTCHUPOBAHUS, TUAPATALINH,
TOPEHUS), OJIYYEHUE U TIPUMEHCHHUE.

Apensl. benzon: coctaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakuuy raJOT€HUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MIPUMEHEHUE. 10.1y0.:
cocmae, cmpoeHue, uauueckue U  XuMmuueckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUS U HUMPOBAHUA), NOJAYyYeHUue U npumerHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAMH, MNPUHAATICKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie Ta3el. HedTs u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HePTH:
NEPErOHKa, KPEKUHI (TepMUYECKHH, KaTaJuTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, UX MIPUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs] BEUIECTB U UX IPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB U PE3UHBI, KOJUIEKLHU
«Hedptb» m  «Yromp», MOIETMpPOBAHWUE  MOJIEKYJT  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUUYECKONW PAbOThI: MOTYYeHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

PacuétHrbie 3agaun.

Bprunciennss 1o ypaBHEHMI0O XHMHMUYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOr0 BEMIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEMIECTB MIIA MTPOTYKTOB PEAKIINHN).

Kucaopoacoaep:xammue opraHu4ecKue coeAUHEHH s

[IpenenbHblE OJHOATOMHBIC CHUPTHL. MeETaHONT U 3TAaHOJ: CTPOCHHE,
dbuznyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
rajJjoreHOBOJOPOIaMHU, TOpPEHHUE), NpPUMEHEHHWE. BoaopoaHbIE CBS3U MEXIY
MOJIEKYJIAMU CIUPTOB. JIelCTBHE METAHOJIA K 3TAHOJIA HA OPTaHMU3M YEJIOBEKA.

MHOroaroMHbele  COUPTHL. IJTWICHIJIMKOJAb W  TJHUILEPUH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHUE CO IICJIOYHBIMU
MeTajUlaMi, KauyeCTBEHHAsi PEaKlMs Ha MHOrOaTOMHbIE CHUPTHI). JlelicTBUE Ha
OpraHu3M 4esnoBeka. [[pumeHenue rnmueprHa U STUJICHTIIMKOJIS.

®deHos: CTPOCHHWE MOJIEKYJbl, (HU3NYeCKne ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue gpenomna.

Anbaeruapl U kemowuwvl. DopManblIeruj, aleTaIbJCTU/l. CTPOCHHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHUS M BOCCTAHOBJICHUS,
Ka4ECTBEHHBIC PEAKIINH), TOJYYCHUE U IPUMEHECHUE.

OmHOOCHOBHBIE TpeJenbHbIe KapOOHOBBIE KHCIOTB. MypaBbpuHas U
YKCYCHasi KMCJIOTHI: CTpOoeHHue, (hU3NYeCKrue U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
o01Ime I Kjacca KUCJIOT, peakius 3TepuuKaium), mojiydeHue U nMpuMeHEeHue.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEJACTABUTENM BBICHIMX KapOOHOBBIX
KHCIIOT. Mblla KaKk COJIM BBICIIIUX KapOOHOBBIX KHCIJIOT, X MOIOIIEE ICUCTBHE.

CnoxHble 3(pUpPBl KaK MPOU3BOJAHBIE KApOOHOBBIX KHCIOT. ['mapomnus
c0HBIX 3(upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
pOJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCHU(UKAIUS ~ yriaeBoAoB  (MOHO-, JH- U
noyicaxapuabl). ['oko3a — mpocTemmii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe U XUMHYECKHE CBOWCTBAa (B3aMMOJACHUCTBHE C
ruapokcugom Menu(Il), oxkucieHue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBJICHUE, OPOXKEHHE TJIFOKO3bI), HaXOXJEHUE B MPHUPOJE, NMPUMEHEHHE,
ouonoruueckas poib. otocunTte3. pyKTo3a Kak U30MEP TITIOKO3BI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHUE Kpaxmaia U
HeJTtoo3bl.  Pu3nyeckue W XUMHUUYECKHE CBOMCTBA Kpaxmana (THApPOJIu3,
Ka4eCTBEHHAs PEaKIUs C MOJ0M).

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
MPOBE/ICHNE, HAONIOJACHUE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJIA
okcugoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMILEPUHA C
rugpokcuaom meau(Il)), anbaerngoB (OKUCIEHNE aMMHUAYHBIM PACTBOPOM OKCHA
cepebpa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Berunciennss mo ypaBHEHMI0O XHMHMUYECKOW peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIA MTPOTYKTOB PEAKIINHN).

A30TcoiepKalllie OPraHu4eCcKUe COCTUHEHUSI.

AMMWHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHuYecKkue coeauHeHus. dusnueckue
M XMMHUYECKHE CBOMCTBA aMHHOKUCJIOT (Ha MpuMepe riuiuHa). buomormdeckoe
3HAQYE€HHE aMMHOKHMCIIOT. [lenTuasl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ICHATYypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCHEPUMEHTAJIbHBIE METO/bl HW3YyYE€HHS BEHIECTB M UX IPEBpAIICHUMN:
HAOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIrs OCIKOB MPHU
HarpeBaHWM, IIBETHBIC PEAKIINH OCITKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE MOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSST MOJICKYIIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3AIIUS U TTOTUKOHICHCAIHSI.

DKCHEPUMEHTAbHbBIE METO/bl HW3YyYE€HHS BEHIECTB M HUX IPEBpAIICHUMN:
O3HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peann3zanms MeXnpeIMETHBIX CBA3EH IIPU NU3yUYEHUU OPTaHUYECKON XMMHUU B
10 xmacce OCyImIECTBIISETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUN, TaK W MOHSTUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHS: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(uKaius, nepuoInIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE.

dusuka: Mmarepus, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepabl, TOPHbIE MTOPOABI, MOJIE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypeBl.

TexHonorus: MNHIIEBbIE MPOAYKTBI, OCHOBBI PAaLMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUUYECKHI d3JIeMEHT. ATOM. Sapo aroma, H30TOMNbBL. DJEKTPOHHAS
000Ji0uKa. DHEPreTHYeCKUue ypOBHH, MOAYPOBHU. ATOMHBIE opOHUTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpAIUs AaTOMOB.

[Tepronnueckuii 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckor CUCTEMBI
xuMuueckux anemMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEHIECTB IO TPYINAM W TEPHOJIAM.
3HaYeHUE NIEPUOJIMYECKOTO 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJIEHTHAs HEMOJIpHAs W MOJIAPHAs, MOHHAsS, METaUIn4YecKas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKkIenTopHblid). BomoponaHas cBs3b. BaleHTHOCTh. ODNEKTpOOTPULIATEIBLHOCTD.
Crenienp okuciieHus. MOHBI: KATHOHBI M1 AaHUOHBI.



BemecrBa MOJEKYyISIpHOTO M HEMOJEKYJISIPHOIO  CTPOEHHMs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCMHEHNN. Howmenxkarypa
HEOPTaHUYECKUX BeEIIECTB. | eHeTuyeckas CBsI3b HEOPTraHWYECKUX BEILIECTB,
MPUHAJIEKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN IIPA XUMUUYECKUX PEAKLINSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jlelllarenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsA, HEUTPAJIbHAS, IIEJIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «[lepuoanueckas cucrema XUMHUEeCKUX 3yeMeHToB Jl. 1.
MenpeneeBa», U3ydeHUE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOII0JeHUE U
OMMCAaHUE IEMOHCTPAI[MOHHBIX U JIaOOPATOPHBIX OMBITOB (Pa3lioKEeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, ONPENEICHUE CPEALl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO0 OOMeHa),
MPOBE/ICHUE NIPAKTUYECKON paboThl «BnusHue paznuuHbix (akTOpoOB HA CKOPOCTh
XAMHUYECKON PEAKIUN».

Pacuérnbie 3agaum.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEakUHWii, B TOM YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIOJIb30BAHUEM IIOHATUS «MacCOBas
JIOJIS BELLIECTBA.

Heoprannuyeckasi Xumus

Hemeraiutel.  Ilonoxenne HemerauioB B Ilepuoandeckoit  cucreme
xumudeckux snemeHToB JI. . MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONMA HEMETANIOB (HA IpUMEpE
KHCIIOPOJa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (rajOreHOB, CEPBI, a30Ta,
docdhopa, yrmepoma U KpeMHHMS)) M MX  COEIUMHEHUH  (OKCHUIIOB,
KHCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOAHBIX COEAUHEHHIN).

[IprmeHeHne BaXKHEHUIINX HEMETAJUIOB U UX COEAMHEHUN.



Mertamnel. [lonoxenne meramnos B Ilepuoandeckon cUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme gusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaJIMM, KaJbLIWi,
MAarHui, aJrOMAHUM, HUHK, XPOM, KEJE30, MEb) U UX COCTMHEHUM.

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

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUEe KOJUIEKIMU «MeTamuibl U CIUIaBbl», O00pa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3aJad, HAOMIOJEHWE W OIMHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIINN HA KATUOHBI METAJUIOB).

PacuétHrbie 3agaun.

Pacuéter maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIN OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

Ponp xumum B oOecrnieueHHH SKOJIOTHYECKOW, SHEPTETUYECKOW U TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX [PUHIHUIAX  [POMBIILIEHHOTO
MOJYYEHHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl IJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPTaHUYECKUE W MUHEPAJIbHBIC
ynoOpeHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MACHOTO KCIIONB30BAHUS MPEMApaTOB OBITOBOM XUMUU
B IIOBCETHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanust  MeXINpeaMETHBIX  CBSI3eM MpU  HM3YYEHUHW  OOmmIeH U
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCylIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHSTHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoTesa, 3aKoH,
TEOpUsl, aHallM3, CHUHTE3, KiacCUpUKALM, MNEPUOAUYHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



duzuka: MaTepusi, JHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PU3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IPOMBIIIUICHHOCTh,  (papMameBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOICTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUaoB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUNU
HA BA30OBOM YPOBHE CPEJIHET'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMucs MporpaMM CpelHero ooOmero o0Opa3oBaHUs (JIMYHOCTHBIM,
METanpeAMETHbIM W OpeAMETHbIM). HayuHo-mMeToauyeckod OCHOBOM — iis
pa3paboTKu TJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa3oBaHMs SBISETCS CUCTEMHO-IEITEIbHOCTHBIN MOIXO.

B cooTBeTcTBUM C CHUCTEMHO-NIEATENBHOCTHBIM TOJIXO0JIOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPakIaHCKOW WJIEHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M NCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NESATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1I€TOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Ke MMPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
[EJIM ¥ CTPOUTH )KU3HEHHBIC TIAHEI.

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XUMHS» JIOCTUTAKOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOTO TPa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMHU  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILBHOW W MPAKTUYECKON JIESTEIBHOCTH
00ydJaronmmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpa:kaaHCKOro BOCTIUTAHMSL:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TPU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUECTBEHHOW XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UH(MOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHMBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBApPHUIIEH C
MO3ULIMNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbl 310POBbSI:

NOHMMAaHUSA LEHHOCTEeH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

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

NOHMMAHUA UEHHOCTH TPaBHJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEJCTBUNA U HEMPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

S) TpyA0BOIro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JPYrux BHUOAX
NEesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLMAIIbHOM HAMPABJICHHOCTH (B paMKaX CBOErO Kjacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYeHHIO MPodeccuil pa3TuyHOro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPYyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, UHTEPECOB U
noTpeObHOCTeH 00111ecTBa;

6) PKO0JIOrHYeCKOro BOCIINTAHNSA:

HKOJIOTUYECKHU II€JIeCO00pa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa HSKOJOTHYECKUX MpOoOJIeM, BIMSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTNIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX BpEIl OKPYXKAIOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HAITPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHON
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeModoouu;

7) IEHHOCTH HAYYHOT'O MIO3HAHNS:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poid B
(GbopMHpPOBAHUU PALMOHATIBHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IE€JOCTHOTO
npeacTaBieHus] 00 OKpyKaroleM MHpPE KakK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXPaHEHUs
IPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
HMBWIM3ALMU: B €€ TyMaHWCTHYECKONM HANPABICHHOCTH W BAXXHOM pOJM B
CO3/JaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIBTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHUH YCIOBUN
YCHEIIHOTO TPyAa U OKOJOTUYECKH KOMGPOPTHOM IKH3HU KaXKJIOro 4YieHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE HAay4HbIX (DAaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust npo6JieM B peabHbIX JKU3HEHHBIX CUTYaIIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodheccrnoHaTbHOMI
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUSI Y4eOHOTO TpeaMera «XUMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cClHelupUKy METOIO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICI0BaHUE, HAOIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHAEHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYatoIuXCsl;
CIIOCOOHOCTH oOy4aromuxcs MCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU NMo3HaBaTeJIbHbIMH
JNeHCTBUSIMM:

1) 6a30BbIe JJOrHUecKHue AeHcTBHA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh NP OCBOCHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM

BEIOMpPATh OCHOBAaHUS W KPUTEPUHM I KJIACCH(PUKAIMKM BEHIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYUHHO-CIECACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXACHUSI (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTUBOPEYUS B pPAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XUMH4Yeckas (opMylia, YpaBHEHHE XUMHUYECKOU
peakiMy — MPU PEIIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3aj1ad,
IIPUMEHSTh HAa3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIs1 BBISBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIE HCCIEA0BATEIbCKHE JeHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMSI, UCTIOJIb30BATh MMOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
npolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIupOoBaThH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHMUS,
COCTaBJISATH OOOCHOBAHHBIM OTYET O IPOJIEITAHHON padboTe;

npuoOOpeTaTh OMbBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESTEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUsI MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IuyHbIX
METOJOB ITIO3HAHUS.

3) padora ¢ nndopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NOMYJSIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl HTEpHETa), aHAMM3UPOBaTh WH(POPMAIIUIO PA3NTMYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS], KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;



dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IPU MOUCKE U
orbope wH(bOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJb30BaHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu pabdoTe ¢
XMMHUYECKON HMHpOpMalUeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpPMYJIbl, a0OpEBUATYpPbI, HOMEHKIATYPY;

UCIIONBb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH J1eHCTBUAIMM:

3aJ1aBaTh BONPOCHI 0 CYLIECTBY 00CYKJ1a€MOM T€MbI B XOJ€ Juajnora u/uim
JUCKYCCUM,  BBICKa3blBaTh  WJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4uu;

BBICTYIIaTh C MPE3CHTALMEHl Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThI MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHHS MO3UIUI B
X0J1€ 00CYXKJIeHUSI 1 0OMEHA MHEHUSIMU.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEJIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Iend W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraéMblii aJropuT™M ACUCTBHIA Mpu
BBIMIOJJHEHUM Y4E€OHBIX M HCCIEJOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOJY4YEHMs] HOBBIX 3HAHHUI O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUs»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, PO XUMHM B TIO3HAHUM SBJICHUHU



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

BJIQJICHUE  CUCTEMOMW  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJAralIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBS3b, CTPYKTypHas (opmyina (pa3BEpHYyTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOAHBIN CKEJeT, (PYHKIMOHAJIbHASI TpPYIINa,
panukan, u30MepUs, U30MEpbl, TOMOJIOTUYECKHUIN PAJl, TOMOJIOTH, YTIIE€BOIOPOIBI,
KHCIIOPOJ M a30TCOJAEPNALIUE COEAUHEHUS, MOHOMEp, IOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsT MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHMUS O CBOMCTBAaX, COCTaBe, MOJYYECHUH H
0€30MacHOM HCIOJIb30BAaHUN BAKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS HPH
ONMCAaHUM COCTaBa, CTPOCHHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
COCTAaBJICHHMSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEINA MOJIEKYJ OPraHMYECKHMX BELIECTB ISl MIUIFOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMJIEHKHOCTh H3YUEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIaccy/rpynne CcoeAuHeHUW (YriaeBOJOpOJbl, KHUCIOPOJ U a30TCOJEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHMS OTAEJBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPONUJIEH, AallETHUJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aleTalbIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHCIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpyKkTO3a, KpaxMal, LeJUII0I03a, TIUIHIH);

c(hOpMUPOBAHHOCTh yMEHUSl ONPENEIATh BHUIbl XUMHUYECKOM CBSA3U B
OPraHMYECKUX COEAUHEHUSX (OAUHAPHBIE U KPATHBIE);



c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOEHMS; 3aKOH COXPAHEHUS MACChI BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHMI  XapaKTepu3oBaThb  COCTaB, CTPOEHHUE,
¢u3znyeckue M XUMHYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTENEH pa3IMYHBIX
KJIACCOB OPraHUYECKMX BEIIECTB (METaH, 3TaH, JTUJICH, IPOIWIEH, AalleTUIEH,
Oyramguen-1,3, merunOyragueHn-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTIIUKOJb,
IJIMUEPUH, (PEHOJI, aleTalbJeru]l, MypaBbuHasi U YKCYCHas KUCIOTBHI, TJIHOKO3a,
Kpaxmas, LEeJUII0JI03a, AMUHOYKCYCHAsl KMCIIOTa), HWILUTFOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXKJy HUMH YPaBHEHMSMH COOTBETCTBYIOIIMX XMMHMUYECKUX PEAKLIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
Colppsi  (HE(Th, NPUPOJHBIM Tra3, yroib), CIOCOOBI HX NEpPepadOTKU U
IPAKTUYECKOE MPUMEHEHUE MPOAYKTOB NepepadOTKy;

c(OpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIYUCIEHUS 10 XUMHUYECKHM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX
BEILECTB UJIU NPOAYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHMI BIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJAaX HAyYHOI'O IO3HAHUs, UCIIOJIb3YEMBIX B XUMHHM IPU W3YyYEHUU BELIECTB U
XUMHYECKUX SIBICHUHN (HaOI0/IeHne, N3MEepEeHUe, IKCIEPUMEHT, MOACTMPOBAHNE),
UCIIOJIB30BaTh CUCTEMHBIE XHMHWYECKHE 3HAHUSA JUIsl NPUHATUS pELICHUN B
KOHKDETHBIX JKM3HEHHBIX CHUTYyalMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOATh MpaBUiia MOIb30BAHUS XUMUUYECKON
nocyAod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalIeHHs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUUN TUJIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
DKCHEPUMEHT (IIPEBPALLEHNs] OPraHUYECKUX BELIECTB IPU HATPEBAHUU, TIOJIyYEHNE
OTUJIEHA W U3Y4YEHUE €ro CBOWCTB, KAYECTBEHHbIC PEAKLIUH OpPraHUYECKUX
BELIECTB, JE€HaTypauus OEJIKOB IPHU HArpeBaHUU, LIBETHbIE peakluu OEJIKOB) B
COOTBETCTBUM C IMpaBWJIAMHU TEXHUKM O€30IaCHOCTU TMpU OOpALIEHUH C
BEIIECTBAMH U J1a0OpAaTOPHBIM O0OPYJOBaHMEM, NPEICTABIATH PE3yJIbTaTh
XMMHYECKOT0 SKCIIepUMEHTa B (OpMe 3amucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUPOBATH BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMaIMIO, MOJYyYaeMyK0 M3 pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCOBOM
uHbopManuu, IHTepHET U Apyrux);



chOpMUPOBAHHOCTh ~ yMEHWH  COONIOAaTh  MpaBWia  IKOJIOTHYECKHU
1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHW3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAlICHUsT HX BPEIHOIO BO3JEHCTBUSI HA OpPraHU3M
YEJI0BEKa,;

JUIst 00yYarouxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHSTh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CIHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.
11 KJIACC

ITpenMeTHble pe3ynbTaThl OCBOEHHs Kypca «OOmas M HeopraHuyeckas
XUMHS» OTPAXkKakoT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, POJM XHMHHM B IIO3HAHMM SIBJICHUHI
Opuponbl, B (OPMHPOBAHMM MBIIUIEHHS M KYJbTYpbl JIMYHOCTH, €€
(YyHKIIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 pEeLICHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XUMUYECKUM DJIEMEHT, aTOM, M30TOol, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKask CBSA3b
(KOBaJICHTHAs!, MOHHASA, METAJUINYECKAs, BOJXOPOIHAS ), KPUCTAIUIMNYECKAS PEIIETKA,
TUIIBI ~ XUMHWYECKMX PpEAaKUUH, pacTBOp, DJIEKTPOJIUTBHI,  HEIJIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMALMSA, OKUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHYECKOM PpEaKUuU, XHMHYECKOE PABHOBECHE);TEOPUH M 3aKOHBI (Teopus
ANEKTPOJIMTHYECKON JaucconManuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUs MACChI BEIIECTB, 3aKOH COXPAHECHMS U NPEBpALICHUS SHEPTUU
P XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHU SA3BIK XUMHH,
MHUPOBO33PEHUYECKNE 3HAHUs, JICKALIUME B OCHOBE ITOHUMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (PAaKTOJIOrMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJTYYCHUH U O€30MaCHOM HCIOJB30BaHNN BAKHEHIIIMX HEOPTaHUYECKHX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBbIC TPHU3HAKH TOHSITHH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME NOHATHS NPH
ONMCAaHNH HEOPTAHWYECKUX BELIECTB U MX IPEBPAILLCHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOopMysn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKIUid,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEIIECTB (YyrapHbIM ra3, YIVIEKHCIBIA Ta3, aMMMaK, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, IUTHEBAs CO/A, IUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasl, BOLOPOAHAS) B COCIMHEHUSAX, THUII
KPUCTAUINYECKON PEIMIETKM KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHasd,
MOHHAs, METAJJINYECKAs), XapaKTeP Cpelbl B BOJAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COCIMHEHUU,

c(hOpMUPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MPUHAJIEKHOCTD
HEOPraHWYECKHUX BELIECTB MO HUX COCTaBY K OINPEACIIEHHOMY Kiaccy/TpyIe
COEAUHEHNN (IIPOCTHIE BEIIECTBA — METAJJIBI U HEMETAJUIbI, OKCU/bI, OCHOBAHUSI,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJieMeHTOB |—4 mnepuonoB Ilepuonnueckoil cUCTEMBI
xumudeckux anemMeHtoB J[. M. MenneneeBa, UCnonib3ysd MNOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu», «3HEPreTHYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COEAUHEHUU
10 TIepruoIaM | rpyimmnaM lleppoauyeckon CUCTEMbl XUMUYECKUX d1eMeHTOoB JI. .
Mennemneena;

c(hOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUMX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOW CBA3M MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C MOMOILIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pPa3JIMYHBIM IIPU3HAKaM (YUCIy W COCTaBYy pPEArupyrollMX BEIIECTB, TEIIOBOMY
abdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTMMOCTH
pEeaKuuy, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISITh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAIONINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX
BEIIICCTB;

c(hOpPMUPOBAHHOCTh YMEHUW  PacKpblBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJEKTPOHHOTO OasiaHca
ATUX PEAKLINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM
peaKIuy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOT'O0 pPaBHOBECHUSI
B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jlelllarense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIekKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX HPHUHIMIAX U
HKOJIOTUYECKUX TTPoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C WCIOJIB30BAHUEM
MOHSTHUSI «MAacCOBasi JIOJsl BEIIECTBA B PacCTBOPE», OOBEMHBIX OTHOIICHHWNA Ta30B
MIPY XUMHYECKUX PEAKIUSIX, MACChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3((deKTa peakimd Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOATH MPaBUJIa MOJb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHH C MHCTPYKIMSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMOJTHATH XUMHYECKUI
AKCHEPUMEHT (pa3JIOKEHHE MEPOKCUIA BOJOPOJa B MPUCYTCTBUU KaTaln3aTopa,
ONpPENEICHUE Cpellbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaAKIIUH,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakuuu Ha cylnbdar-, kapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO
Temam «Metaiubl» U «HeMeramnbl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U JTA00PATOPHBIM 000pYyI0BaHUEM,
MPEACTaBIATh PE3yJbTaThl XMMHUYECKOTO SKCIEepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peakmuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh yYMEHUM KPUTUUECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpopMaIMIo, TMOJy4YaeMyr0 W3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOMU
KOMMYHHUKaIM1, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh ~ yMEHWH  COONIOAaTh  MpaBWia  IKOJIOTHYECKHU
1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAIOLIEH IPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3/JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEUIECTB, IOHUMAs
cmbicn nokazatens [1JIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHHUS U
MpEAOTBPAIEHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronmxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CHAa0OBUASIIMX OOY4YaloOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudpoBbIe)
Ne n/nn Konrtpoabnbsie IIpakTnueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pa3znen 1.TeopeTnueckue 0CHOBbI OPraHNYeCKOl XUMUH
IIpenmer oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Htoro no pasneny 3
Paznen 2.YrieBoaopoabl
2.1 [IpenenbHble yriieBOOOPOABI — aJIKAHbI 2
5 HenpenenbHble yrieBogopo/ibl: alKEHBI, 6 |
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTuieckue yrieBoa0poabl 2
54 [TpupoHbIe UCTOUHUKH YTIEBOIOPOAOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Paznen 3.Kuciopoaconepxaiue opranuyeckue coeJHHEHUsI
3.1 Cnuptel. Denon 3
39 Anpaerunsl. KapOOHOBBIE KUCTOTHI. 7 |
Crnoxuble 3¢pupbl
3.3 VYrneBoanl 3 1




Htoro no pasneny 13
Pa3nen 4.A30Tcoep:kaiiye opraHudeckue coeInHeHust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3nes S.BbicokoMoJIeKy IsIpHBbIE COeUHEHHS

5.1 [Tnactmaccer. Kayayku. Bomokna 2
Hroro o pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne n/m P Kourpoabubie IIpakTuueckue (mucpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1.TeopeTuyeckue 0CHOBbI XUMHHU
Crpoenue atomoB. [lepuoanueckuii 3aK0H
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr0o0Opasue 4
' BELIECCTB
1.3 XUMHYECKUE PEAKITUN 6 1 1
Htoro no pasneny 13
Pa3znen 2.Heopranumyeckasi XuMusi
2.1 Mertaminl 6 1
2.2 HemeTamer 9 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUIECKIX )
' BEIIECTB
Hroro no pazneny 17
Pasznen 3.Xumus u :Ku3HbL
3.1 XUMHA U )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3zoBaTeJbHbIC PeCypChl
padoThI padoThI
[Ipenmer oprannueckoin
1 XHUMUH, €€ BOSHUKHOBCHHUE, 1 http://www.hij.ruhttp://him. 1september.ru

PAa3BUTUC U 3HAYCHUC

Teopus crpoeHus
OPraHUYEeCKUX COCIUHEHUIN

2 1
A. M. bytneposa, eé
OCHOBHEIE ITOJIOKEHUS
[Ipencrasienue o
KJIacCU(UKALIUN http://files.school-
OPraHUYECKUX BELECTB. collection.edu.ru/dlrstore/61{84371-
3 Howmenknatypa 1 688f—dc72—4ea9—
elcb37845bbf/index.htm
(cucremaruyeckas) u
TPUBUAIBHBIC HA3BAHUS
OpPTraHWYECKUX BEIECTB
http://files.school-
4 AJIKaHBI: COCTaB U CTPOCHUE, | collection.edu.ru/dlIrstore/cbab07da-
TOMOJIOTUYECKUH Pl 75ec-4c0c-7e24-
3658ecc547b7/index.htm
Mertan u sTan —
5 IpOCTEHIINE IPEICTaBUTENN 1

aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, 1




CBOMCTBA

OTUJIEH U IPONUJIEH —
IIPOCTEUIINE TPEACTABUTEIN
AJIKEHOB

http://school-collection.edu.ru

[IpakTruaeckas padora Ne 1.
«IlonyyeHnue >THIICHA U
M3y4EHHUE €ro CBOMCTB»

Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyyeHne CUHTETUYECKOTO
KaydyKa ¥ pe3UHBI

http://him.1september.ru

10

AJNKUHBIL: COCTaB U
0COOEHHOCTH CTPOCHHSI,
TOMOJIOTUYECKUU PAI.
ALIETUIIEH — MPOCTEUIIHI
MIPEICTaBUTENH AIKHHOB

http://files.school-
collection.edu.ru/dlIrstore/cbab07da-
75ec-4c0c-7e24-
3658ecc547b7/index.htm

11

BBI‘II/ICJICHI/IH 110 ypaBHeHI/IIO
XUMHYECKON peaKkiuu

http://him.1september.ru

12

ApeHbl: 6EH30J U TOTYOII.
TOKCUYHOCTH apEHOB

13

I'enernueckas cBI3b
YTJIEBOJIOPOIOB,
MIPUHAISKAITUX K
paSJII/I‘-IHBIM KJ1accamM

14

[IpupoaHbIe CTOYHUKHU
YIII€BOIOPOAOB: MIPUPOIHBII
ra3 ¥ MonyTHbIe HePTSIHbIE
ra3bl, He()Th U MPOAYKTHI €€

http://my.mail.ru/community/chem-

textbook,




nepepaboTKu

15

[IpupoaHbIe NCTOYHUKHU
YTJIEBOAOPOAOB: IIPUPOAHBIN
ra3 ¥ MOIMYyTHbIE HEPTSIHbIE
rasbl, He)Th ¥ MPOIYKTHI €&
nepepaboTKu

16

KontponpHas padoTa mo
paszaeny «YTrieBOAOPOIAbI»

17

[IpenenpHBIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBs3b

http://my.mail.ru/community/chem-

textbook,

18

MHOroaroMHbIE CIIUPTHL:
STUJICHIJIMKOJIb U TIMLIEPUH

http://him-school.ru

19

DeHOII: CTPOCHUE MOJIEKYJIBI,
¢busnyeckre 1 XUMHUECKHUE
CBOMCTBA, IPUMEHEHHUE

20

Anpaeruapl: popmManbaeTu
U aneTanbaerug. AeTon

http://him-school.ru

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCYCHAsI

http://him-school.ru

22

[IpakTuueckas padora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

23

CreapuHOBas U OJI€MHOBAs
KHUCIIOTHI, KaK TPECTaBUTENN
BBICIIINX KapOOHOBBIX KHCIIOT

24

MpI1a KaK COJIM BBICIIHX




KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE ICUCTBUE

25

CrnoxHuble 3(hupblI Kak
IIPOM3BOIHBIE KapOOHOBBIX
KUCJOT. ['MapOoJIn3 CI0KHBIX

3¢upoB

http://him.1september.ru

26

Kupsl: runponus,
npUMeHeHHe, OMOJIOTHYeCcKast
POJIb JKUPOB

27

VYTIIeBonl: cocTas,
Kyaccuukarms.
Baxwueiimme npeacraBuTeNu:
TIII0K03a, PPYKTO3a,
caxaposa

28

Kpaxman u nemntonosa kak
MIPUPOTHBIC TTOTUMEPHI

29

KonTtponsHas pabora o
pazneny
«Kucnopoaconepxarue
OpraHUYECKHUE COCTUHEHUS »

30

AMMHBI: METHJIAMHUH U
AHUJIUH

31

AMMHOKHCIIOTHI KaK
am(oTepHbIe OPraHuvYeCcKHe
COCIMHEHMS, UX
OMOJIOrMYeCKOe 3HAUCHHE.
IlenrTn bt

32

benku kak npupoiHbIe

http://him-school.ru




BBICOKOMOJIEKYJISIPHBIE
COEIUHEHUS

33

OCHOBHBIG ITIOHATHUA XUMHU
BBICOKOMOJIEKYJIAPHBIX
COE€IMHEHUI

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequuennii. IlnacTMmaccel,
Kay4dyKH, BOJIOKHA

http://www.hij.ru

OBIIEE KOJMYECTBO YACOB
I10 ITPOIT'PAMME

34




11 KJIACC

Ne
n/u

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DeKkTpoHHas KOH(Urypanus
aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
Menpgeneesa, ux cBS3b C
COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX DJIEMCHTOB U
UX COCIMHEHHUH 110 TpyIIaM 1
nepuojiaM. 3HaueHHe
MEPUOANYECKOTO 3aKOHA U
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa B pa3BUTHU
HayKH1

http://him-school.ru

Crpoenue BemecTBa. XuMUuecKas
CBs3b, eé BUbI; MEXaHU3MbI
00pa3zoBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBs3b

BajgeHnTHOCTb.
DIEKTPOOTPULIATENHHOCTb.
Crenenn okuciaenus. BemecTsa




MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHMS

Iloustue o AUCIICPCHBIX CUCTCMAX.
HctunHble 1 KOJIJIOUAHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B PaCTBOPE

http://my.mail.ru/community/chem-

textbook/

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBsA3b
HEOPraHUYECKUX BEILECTB,
pa3IMYHBIX KJIaCCOB

Knaccudukanns xuMnaeckux
peakuil B HEOPraHUYECKON U
OpraHUYECKON XMMUU. 3aKOH
COXPAHEHHUsI MACChI BEILIECTB;
3aKOH COXpPAHEHUS U NPEBPALLCHUS
SHEPrUU NPU XUMHYECKHUX
peaknusax

Ckopoctb peakiuu. OOpaTumbie
peakuuu. XuMU4YECKOE pAaBHOBECUE

http://my.mail.ru/community/chem-

textbook/

10

[IpakTrueckas padora Ne 1.
«BnustHre pa3nuvHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakuumn»

11

DIIEKTPOIUTHYECKAsT JUCCOLNALIU.
[TonsiTue 0 BogopoIHOM
nokazarene (pH) pactsopa.
Peakmiu nonHOTrO0 OOMEHA.
I'maponus opraHnyeckux u




HCOPTaHUYCCKUX BCILICCTB

12

OKUCINTEIIHHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[TonsiTHe 00 MEKTpONIH3e
pacIyiaBoB U pacTBOPOB COJIEH

http://him-school.ru

13

KonTponbHas pabora no pazaeny
«Teopernueckre OCHOBbI XUMHU»

14

Mertamibel, UX HOJIOKEHHUE B
ITepronnueckoit cucreme
XUMHYECKHX 3J1eMeHTOoB []. 1.
Meunneneesa u1 0COOEHHOCTH
cTpoeHust atoMoB. O01mIHIe
(hu3mueckue CBOMCTBA METAIIIOB

15

CmutaBbl METaJIOB.
DIIEKTPOXUMHUYECKUH PSIIT
HanpsHKEHUH METAILIIOB

16

XUMHYECKHE CBOMCTBA
BOKHEHIIINX METAJJIOB (HATPUH,
KaJIni, KaJIbI, MarHUi,
ATFOMUHUN) ¥ UX COSTMHCHUM

http://him-school.ru

17

XUMHUUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUN

18

XUMHYECKHE CBOMCTBA [IMHKA,
JKelie3a U UX COCTMHEHUN

19

[TpakTraeckas padota Ne 2.
"Pemienue skCiepuMeHTaIbHbBIX
3a7a4 1o TeMe «MeTaib»"

20

Hewmeraminl, UX TOJIOKEHNUE B




IIepuonnueckoii cucreme
XUMHYECKHX 3J1eMeHTOoB []. 1.
Meunneneesa u1 0COOEHHOCTH
CTPOCHHUSI aTOMOB

21

®dus3nyecKue CBOKWCTBA
HEMETAJJIOB. AJIOTPONUS
HEMETaJVIOB (Ha mpuMepe
KHCIJIOPOJIa, cepbl, hocdopa u
yriiepojaa)

22

XHUMHUYECKHE CBOMCTBA raJIor¢HOB,
Cepbl U UX COEIUHEHUI

http://him-school.ru

23

XUMHYECKHE CBOMCTBA a30Ta,
tdocodpa u ux coeqUHEHMIA

24

XUMHYECKUE CBOMCTBA yIyiepo/a,
KPEMHHSI M UX COCTMHCHUI

25

[IpumeneHne BaXKHEUIINX
HEMETAJIOB U UX COCIMHEHUN

26

O000111eHNE U CUCTEMATU3ALMS
3HAHUM 110 TeMe «HemeTramnb».
Brruucnenust no ypaBHEHUSIM
XAMHUYECKUX pEeaKUui U
TEPMOXUMHUUYECKUE PACUETHI

27

[TpakTrueckas padbota Ne 3.
«Pelenne dKCepuMEeHTaIbHBIX
3aga4 no reMe "Hemeraminr"»

28

KontponpHas padoTa mo TemMam
«Metannael» n «HemeTamne»

29

Heopranuueckue u opranuueckue




KucioTel. Heoprannueckue u
OpPraHUYECKHE OCHOBAHUS

30

AmdoTepHbIe HEOPraHUYEeCKUe U
OpraHUYecKHUe COSAUHEHUS.
I'enetnyeckas cBs3b
HEOPraHMYECKUX U OPTaHUYECKUX
BEIIIECTB

http://him-school.ru

31

Posib xumMuu B obecrieueHun
9KOJIOTUYECKOU, YHEPIETUYECKON U
MUILEBOM OE30MaCHOCTH, Pa3BUTHU
MEAULIVHBI

32

[IpencraBienust 06 oOmMX
HAYYHbIX MPUHIIAIIAX
MPOMBIIUIEHHOTO MOJTY4YEHUS
Ba)XKHEUIIINX BEIIECTB

33

YenoBek B MUpE BENIECTB U
MaTepHaoB

34

XUMUS U 300pOBbE YEIOBEKA

http://www.hij.ru

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / I'abpuensia O.C., OctpoymoB W.I"., CnankoB C.A., AKIIHUOHEPHOE
obmectBo «M3natenpcTBO «IIpocBemnenne»

* Xumus, 11 kmacc/ I'abpuensa O.C., O0mecTBo ¢ OrpaHUYSHHON
OTBETCTBEHHOCTHIO «/[PODA»; AxnimonepHoe o01mecTBo «M3maTeascTBo

«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Beeaure 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoanueckoe nocooue —
0a30BbIil ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0111ast XuMuUs B TECTaX, 3aja4ax,
ynpaxHeHusx. 11 kimace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTpobHbIE U TpOBEpOUHBIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensy, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 kmacc:

Hacronpnas kaura s yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
xumus. Komekius Poccuiickoro o01ieodpa3zoBaTebHOr0 nmoprajia

http://experiment.edu.ru AJIXUMUK: cairt JI.FO. Anuk6epoBoit



http://chem.rusolymp.ru Opranuyeckasi XuMHs: 3J€KTPOHHBIA yUeOHUK A5

CpPEIHEN LIKOJIBI.
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