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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o0mero ooOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanun B Poccuiickoit denepaiun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHOM MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
yueOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHu3zanusx Poccuiickoii
denepanuy, peanu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOoXeHu «Crpareruu pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepannu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOydeHUsl, BOCIIUTAHUS U PAa3BUTHS 00yYalOUIUXCsl CPECTBAMU
ydueOHoro npeamera «Xumusi» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie TnosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COZlepKaHUs, PE3yJIbTaTOB OOy4YeHUs W TPEOOBAaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peau3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIIHNX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo oOOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4yeJioBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBBI0 W TIPUPOAHOW cpeme. Peammsyercs xummueckoe oOpa30BaHUE
0o0ydJaronumxcsi Ha YpOBHE CPEIHEro O0Iero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa «XUMHs», COJIEpXKAHUE M TOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHelU(PUKH HAYKHM XUMHH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KHU3HM OOLIECTBA, a TaKXkKe C Yy4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickort @eaepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/JaHUM HOBOW 0a3bl MaTepUabHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEICTABICHUS 00 OKpPYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMHU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN 4acThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHAa HAa pEUICHUE
rJI00aNbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
YHEPreTUYECKOM, MUIIEBOM, IKOJIOTUIECKON OE30IaCHOCTH U OXPAHbI 37J0POBbS.

B cooTtBercTBHM € OOmMMM LENSMH U NPUHIHUIAMH CPEIHEro OOIIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOIMMYI0O MM Ui BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA, NPOJOJIKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEepXaHHs KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUHW U3 OONIeH XUMUM) U
OpraHndeckon xumuu. GOopMUpPOBAHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YYEHUH
npeaMeTra o0O€eCleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYeCKass XUMUs» CPOpMHUpPOBaHA B MPOTPaMME IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K H3Y4YEHHI0O Y4YeOHOro wmarepuaia u 0OyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpPOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOHM TEOpUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
aKTMBHBIX COEJUHEHHMH. B Kypce OpraHmyecKkoM XUMHM IIOJIy4YalOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIIVH.

[lon HOBBIM yriaom 3peHusi B mpeameTe «XUMHUs» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMU4eckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» OOy4arouIMMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULIUM,



riy0ke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
00o001IaronIei 10 0ObACHSIOMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 xkmaccoB
AIIEMEHTAMHU COJACpKaHMs, HMEIOUUMH KYJIbTYPOJOTHYECKHUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENIbHOW W MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTh MH(GOPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEeIIEeHUsS HWHTEIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a1a4. B 1enom coaepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OPUEHTHPOBAHO  HA
dbopMupoBaHrUe y 0O0YyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uped, TaKUx Kak: MaTepualbHOE EIUHCTBO HEOPraHMYECKOro M
OpraHUYEeCKOTO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUM MYTEM OKCHEPUMEHTA U
pellieHusi MPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U TEOPETHUYECKHUMHU
PEINOChUIKAMHU, OCO3HAHNUE POJIM XUMHUU B PEIICHUU 3KOJOTUYECKUX MpobdiieM, a
Takke MpoOJieM cOepexeHus: YHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenus 3agad  BOCOMTAaHUS, pPAa3BUTHA U COLMAIM3aLUU
0o0y4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOIbl K OMPEICICHUIO
CONlep)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUS NpoOsieM, TOHUCKA, aHaau3a M
00paboTku nHpopMannu, HeOOXOTUMBIX IJIs MPUOOPETEHUS ONbITA MIPAKTUYECKON
U UCCJENOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHUs XMMUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 0011ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIepKaTeIbHON XapaKTEPUCTUKHU LeNed HU3y4eHHs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KylbTypbl. C
METOJMYECKOW TOYKM 3PEHHUs TAaKOM MOAXOJ K OINpPEACNICHUIO Ielied H3yyeHUus
peaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IEISIMU W3Y4YEHUS TMpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIIAIOTCA:

+ (QopMupoBaHHME CHCTEMbl XHMHUYECKMX 3HAHUW KaK BaKHEWIlEH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIIOYEBBIC TOHATHUS, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHUE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

+ (QopMupoBaHUE U PA3BUTHUE MPEICTABICHUN O HAYYHBIX METOMAX MO3HAHUS
BEIIECTB M XUMUYECKHUX pEaKIMii, HEOOXOAMMBIX [JIsi MPUOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

+ Ppa3BUTHE YMEHHU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOMIOCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
6e30macHOr0 O0OpaIIeHusl ¢ BeIeCTBaMHu.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKa 1eJiel U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MIPHUOPUTETAMHU B CHUCTEME CpemHero odmiero oopasoanus. CeromHs B
NpEernolaBaHiy  XWUMHM B OOJIBIICH CTETMEHW OTHAETCA  MPEINOYTCHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3allid, BIACIOLIEro HE
HA0OpOM 3HaHWW, a (YHKUHUOHAIBHOM TIPaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSMHA aKTUBHOTO TOJIYYCHUS! 3HAHWUN M MPUMEHEHUS MX B PEaJbHOU KU3HU
JUTSL pETIEHUST TPAKTUYECKUX 3a]1a4.

B cBf3u ¢ 3TUM mnpu U3yyeHUH TMpeaMeTa «XUMHUS» JOMUHHUpYIOIEee
3Ha4Y€HHE MPUOOPETAIOT TAKKE LIEJIN U 33]1a4M, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYaIONMUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JIsi PA3UYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHus MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIHy,
HEOOXOAMMBIX [JIs MPUOOpPETEeHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKHM C TO3ULUN
DKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX
CHOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOMCKA U aHaIu3a y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COJICPIKAHMUS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJICHHOCTH XWUMUH, €€ BAXKHOM POJM B PEHICHUH TI00aNbHBIX MpoOsieM
paIoHaIbHOTO MPUPOAOINOIB30BaHNUs, OMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe€ MPHOOPETEHHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWW IS TPUHATUS TPAMOTHBIX PEIICHWH B
CUTYaIMIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B yueOnoMm mnaHe cpeaHero oo6miero oOpa3oBaHHUS MpPEAMET «XUMUS»
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpennero obOmiero oOpa3oBanus, cocTtaBisieT 68 wacoB B 10 kmacce (2 daca B
Heznelno), B 11 kimacce — 68 yaca (2 yaca B HEZICIIO).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKO XUMUM

[IpenmeTr opraHMYecKOr XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B
MOJyYEeHUH HOBBIX BEIIECTB M MAaTEpUaAlOB. Te€Oopus CTPOEHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)keHHI. CTpyKTypHBIE (hOPMYIIBI
OpraHMYeCcKrMX BemecTB. [omonorus, wu3zoMepus. XuMHYECKas CBS3b B
OPTaHUYECKUX COCTUHEHUSIX — OJWHAPHBIE U KPATHBIE CBSI3H.

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

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHWE ¢ oO0pa3llaMh OpPTaHWYEeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTaHWYECKUX BEIECTB, HAOIIOJAEHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIEHUIO OPTraHUYECKNX BEUIECTB
IIpU HarpeBaHuu (I1aBjieHUE, 00YTIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psga. MeraH u 3TaH —
MPOCTEUIINE TPENCTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakunu 3aMELIEHHUsT U TOpPEHMS), HAXOXKIAEHUE B IMPUPOJE, IOIYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U TPOMUIEH —
MPOCTEUINE TPEICTABUTENN AJIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATAlUM, OKUCICHHUS U
MOJIMMEPU3ALINN ), IOJTYUEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: CTpoeHHe, BaKHEHIINe
XUMHYECKME CBOMCTBA (peakums nonuMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psijl. AlIETHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUue W
XAMHUYECKUE CBOWMCTBA (PEaKUWUM THIPUPOBAHUA, FAJOTCHUPOBAHUS, THAPATALINH,
TOPEHUS), OJIYYEHUE U TIPUMEHECHHUE.

Apensl. benzon: coctaB, cTpoeHue, U3NUECKHE W XUMHUYECKHUE CBONCTBA
(peakuuy raJOr€HUPOBAHUS U HUTPOBAHUSA), MOJyYEHUE U MIPUMEHEHUE. 10.1y0.:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUA U HUMPOBAHUA), NOJAYy4YeHue U npumerHeHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOJAMH, MNPUHAAJICKAIUMU K
pa3IMyYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPETrOHKa, KPEKUHI (TepMUYECKHH, KaTaauTHdeckuil), nuposus. [IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX MPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptp» u  «Yromp», MOIENMpPOBAHWUE  MOJIEKYJT  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuémmuvie 3a0auu.

Buluucnenus 1o ypaBHEHHUIO XUMHUYECKOW peakmuu (Macchl, 00BEMA,
KOJINYECTBA MCXOJHOr0 BEHIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WJIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:xamue opraHu4ecKkue coeAUHEHM s

[IpenenpHble OOHOATOMHBIE COUPTHL. METAaHON W H3TAHOJ: CTPOCHHE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMU MeETaJlJIaMH,
rajJoreHOBOJOPOaMHU, TOpPEHHUE), NpPUMEHEHHWE. BoaopoaHble CBS3UM MEXIY
MOJIEKYJIAMU COUPTOB. JIeHCTBHE METAHOJIA K 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbpl€  CHOUPTBL. OJTWICHIJIUKOJIb W  T[JIMUEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJIEUCTBHE CO IIEJIOYHBIMU
METaJJIaMH, Ka4eCTBEHHAs PEaklUsl Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
OpraHu3M 4esnoBeka. [[pumMeHenue rnmueprHa U STUJICHTIIMKOJIS.

deHos:  CTpOCHHWE MOJEKYJbl, (U3NYECKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpnerugpl U Kemowuwvl. DopManpaerui, alUeTAIbAECTUN.  CTPOCHHE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEAaKIMU OKHMCIICHHUS M BOCCTAHOBJICHUS,
Ka4ECTBEHHBIC PEAKILINH), TOJYYCHUE U IPUMEHCHUE.

OmHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHCIOTB. MypaBpuHas U
YKCyCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uit Kiacca KUCIOT, peakius 3TepuduKanum), nojaydyeHue U MpuMeHEHue.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEJACTABUTEN BBICIIMX KapOOHOBBIX
KHCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICUCTBHE.

CnoxxHble 3(Qupbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
pOJIb 5KUPOB.



VYrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- ©
noyicaxapuabl). [JoKo3a — MpoCcTemmii MOHOCAaXapHI: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOKEHHE TJIFOKO3bI), HaXOXJEHHUE B MPHUPOJE, NPUMEHEHHE,
ouonoruueckas poib. DotocunTte3. pyKTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak nOpupoAHbie noauMepbl. CTpoeHUe Kpaxmaia u
HeJtoo3bl.  Pu3nyeckue W XUMHUYECKHE CBOWMCTBA Kpaxmana (THApPOJIuU3,
Ka4eCTBEHHAs PEAKIUs C MOJ0M).

DKCHEPUMEHTAJIbHBIE METO/bl H3YyYE€HUS BEHIECTB M HUX IPEBpAIICHUMN:
IIPOBEICHNE, HAONIOJACHUE W OMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHbIE PEAKIMUA OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMLEPUHA C
rugpokcuaom meau(Il)), anbaerngoB (OKUCIEHWE aMMHUAYHBIM PACTBOPOM OKCHA
cepebpa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuértHrle 3agaun.

Beiuucnennss mo ypaBHEHMIO XHMHMUYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYE€CTBA MCXOJHOI0 BEIIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

A30TCoaep:xale OpraHnvecKne cCoeJuHeHHUsl.

AMMWHOKHCIIOTHI Kak aM(pOTepHbIE OpraHuYeckue coeauHeHus. dusnueckue
M XMMHUYECKHE CBOMCTBA aMMHOKUCJIOT (Ha MpuMmepe riavnuHa). buomormdeckoe
3HAQYE€HHUE aMUHOKHMCIIOT. [lenTuasl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ICHATypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCHEPUMEHTAJbHBIE METO/bl H3YyYE€HHS BEHIECTB M HX IPEBpAIICHUMN:
HAOJFOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OTMBITOB: JECHATYpaIus OCIKOB MpHU
HarpeBaHWM, IIBETHBIC PEAKIINH OCITKOB.

BroicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALNH, CPEIHSST MOJICKYIISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3AIIUS U TTOJTUKOHICHCAIHSL.

DKCHEPUMEHTAJbHBIE METO/bl H3YyYE€HHS BEHIECTB M HX IPEBpAIICHUM:
O3HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAaHUYECKON XMMHUU B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHATUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbl€ IOHATHSA: SIBJICHUE, HAYYHbIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIus, MepUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

dusuka: Mmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJIE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHUHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKU d3JIEeMEHT. ATOM. Sapo aroma, H30TONBL. DJEKTPOHHAS
000Ji0uKa. DHEPreTHYeCcKUue ypoBHH, MOAYPOBHU. ATOMHBIE opOHUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpAIUs aTOMOB.

[Tepuoanueckuii 3akoH u Ileproanyeckas cucreMa XUMHUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOHA U [lepnoanueckor CUCTEMBI
xuMuueckux anemMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIOXKHBIX BEHIECTB IO TPYINAM W TEPHOJIAM.
3HaYCHUE NIEPUOJIMYECKOTO 3aKOHA B PA3BUTUM HAYKH.

CtpoeHue BeliecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJIEHTHAs HEMOJIApHAs W MOJIAPHAs, MOHHAsS, METAUIN4YecKas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKkIenTopHblid). BoaoponaHas cBs3b. BaleHTHOCTh. NEKTPOOTPULIATEIBLHOCTD.
Crenienp okuciieHus. OHBI: KATUOHBI M1 AaHUOHBI.



BemectBa MOJEKYyISpPHOTO M HEMOJEKYJISPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

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

Knaccudukanus HEOPraHUYECKUX COCMHEHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILECTB,
MPUHAJIEKAIIMX K Pa3JIMYHbIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XUMHUYECKHMX — peakuud B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN IIPA XUMHUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIE
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsA, HEUTPAJIbHAsS, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpanus Tabnun «Ilepuoanueckas cucreMa XUMHUeckux 3yeMeHtoB Jl. 1.
MenpeneeBa», U3ydeHUE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOII0JEHUE U
OMMCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lioKEeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IIPOBE/ICHUE NTPAKTUYECKON paboThl «BnusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN».

Pacuérnbie 3anaum.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUWil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HCIIOJIb30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BELLIECTBA.

Heopranunyeckasi Xumus

Hemeraiuel.  Ilonmoxenne HemerauioB B Ilepuoandeckoit  cucreme
xummudeckux snemeHToB JI. . MenneneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (HA IpUMeEpe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (rajJOr€HOB, CEPBI, a30Ta,
dochopa, yrimepoma U KpeMHHMS)) M UX  COCIUMHEHUU  (OKCUIIOB,
KHUCJIOPOACOIEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHHIN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEAMHEHUN.



Meramnel. [lonoxxenne meramnos B Ilepuoandeckon cUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEMIIMX METAJUIOB (HATPUM, KaJIMM, KaJblLIWi,
MAarHui, aJrOMUAHUMI, HAHK, XPOM, XKEJE30, MEAb) U UX COCTUHEHUM.

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

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
U3y4YeHUE KOJUIEKIMN «MeTamibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATLHBIX 3a7ad, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIINN HA KATUOHBI METAJUIOB).

Pacuétnrbie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIMU BEIIECTB,
pacd€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHA U KM3Hb

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

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIHOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MPAaBWJIA HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIONH30BAHUS MPEMApaTOB OBITOBONM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeIMeTHbIE CBS3H.

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

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4dHbIH (pakT, rumoTesa, 3akKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, JHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BEITUYMHBI U CIWHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

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

TexHonorus: XuMuU4ecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIBCKOXO3WCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IMPOMBINIUICHHOCTh,  (papManeBTUYECKass  MPOMBINUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 10 XUMHNU
HA BA30OBOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOydJarouMucs MporpaMM CpelHero ooOimero oOpa3oBaHUus (JIMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMETHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs ABISETCS CUCTEMHO-IEITEIEHOCTHBIN MOIXO.

B cooTBeTcTBUM C CHCTEMHO-IIEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKITaHCKOW WISHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIUU K O0yUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLMi 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
[N ¥ CTPOUTH )KU3HEHHBIC TUIAHHI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MNpeaMeTa «XUMHUS» JIOCTUTAKOTCS B
€AMHCTBE Y4YEOHOW ¢ BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOTO Tpa)XAaHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TOBEJEHUS, CIOCOOCTBYIOIIUMH  TMpOIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJaroImmxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peayn3auu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
4YacTH:

1) rpa:kaaHCcKOro BOCTIUTAHMS:

OCO3HaHUsl 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yYBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CThb pe3yJbTaT
JUINTETBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHKOB,;

MHTEpeca M MO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApHUIIEH C
NO3ULIMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

NOHMMAaHUA UEHHOCTH TPAaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30IacHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (yHOTpeOJIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JIpPYrux BHUOAX
NEeSATEeIbHOCTH;

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



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPodeccuil pa3TuyHOro poja, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3ysbTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) PK0JIOrHYeCKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU 1I€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHHUA TJIO0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CPEBL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKEHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIBHOTO IPUPOJONIOJIH30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HAITPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHOM
NPAaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) IEHHOCTH HAYYHOT'0 MIO3HAHWS:

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

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUM PALMOHATIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IIEJOCTHOTO
npeacTaBieHnus] 00 OKpyKaloleM MHUpPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWH MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
HMBWIM3ALMU: B €€ TIyMaHHCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJIbTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, NMUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCHEIIHOTO TPpyAa U SKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEero MUpa u
IPOUCXOSAIINX B HEM NU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIE 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

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

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI
JESITEbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertanpenMeTHbIe pe3yabTaThl OCBOCHUSI Y4eOHOTO TIpeaMeTa «XUMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUPUKY METOJOB TO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHHE,
IIPOIIECC, CHCTeMa, HAyYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaroIne dbopmupoBanue GYHKIIMOHATIBHOM
TPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00yUYaroIuXCsl;
CIIOCOOHOCTH oOyJaromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.

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

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU No3HaBaTeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30BbIe JJOrHYecKHue AecTBHA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaTh  MpoOJIEMy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONpENEATh LEIU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

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



WCITOJIb30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM

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

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSMU;

CTPOUTH JIOTMYECKUE PACCYXICHUSI (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTUBOPEYHUSI B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XUMH4Yeckas (opMyla, YpaBHEHHE XUMHUYECKOU
peakiMy — TMpU PElIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHX 3aj1ad,
IPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUMA.

2) 0a30BbI€E HCCTIEA0BATEIbCKHE JeHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMUSI BEIECTB U XUMHUYECKUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4W UCCIIET0BAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOIO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJAO0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupOBaThH
0000111eHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIECOBAHMUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O IPOJIEITAHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
JESTENIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METOJIOB PEIICHUsI MNPAKTUYECKUX 3aJlady, MPUMEHEHUIO pPa3IuYHbIX
METOJOB ITO3HAHUS.

3) pa6ora c nndopmanueii:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NOMYJsSIpHAas JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypchl HTEpHETa), aHaTM3UPOBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



(dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope wH(bOpPMAIMK, HEOOXOAWMMOW MJIS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (HOpPMY  MIpPEICTaBICHUS
uHbopMaiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHMUYECKON HMHpOpMaALUeil: NPUMEHATh MEXNpeAMETHbIE (pu3uueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (DOpMYJIbl, a0OpEBUATYpPbI, HOMEHKIATYPY;

UCIIONb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHHUKATUBHBIMH JAeHCTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TEMbI B XOJ€ Juajiora u/uim
JTUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYJIHUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3CHTAlMENl Pe3yJbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, PAKTUUECKON padOThl MO0 HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui Y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOIBI
1o pe3yjbTaTaM MNPOBEAEHHBIX HCCIECIOBAHUM MYTEM COTJIACOBAHMS MO3UIMUI B
X0J1e 00CYXKJIeHUSI 1 0OMEHA MHEHUSIMU.

OsgJ1aieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, OMpefenas e€ IeNd W 3aJaud, KOHTPOJUPOBAaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJJTHEHUM Y4e€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pElIeHHs C YYETOM IIOIY4YEHMs] HOBBIX 3HAHUHI O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUS»
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUHA O XUMHUYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU
npupoasl, B  (POPMUPOBAHUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€



(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUMH JJIEMEHT, aToOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpami€éHHas), MOJIb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIN CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paaukai, U30MepHUsl, U30MEPbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpXkKALIUE COCAUHEHUS, MOHOMED, IOJMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCAVMHEHNs); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHMH; MHPOBO33PECHUYECKHE 3HAHMI,
JeKallue B OCHOBE IIOHUMAaHUS IPUYMHHOCTH W CHUCTEMHOCTHM XHMMHMYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN BA)XKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEIIOBEKa,;

c(OpMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONIMCAaHMWM COCTABA, CTPOCHUS U NIPEBPALLIEHUN OPTaHUYECKUX COCIMHEHNH;

c(OpPMHUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaLIEHHOW)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEakLui,
U3IOTaBIMBATh MOJEIHA MOJIEKYJ] OPraHMYECKUMX BELIECTB Ul WJUIIOCTPALMHA HX
XUMHYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMICKHOCTh H3YUEHHBIX
OPraHMYEeCKUX BEHIECTB II0 MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeauHEHUN (YyIJIEBOJOPOABI, KHUCIOPOA U a30TCOJEp KalllHe
COCAUHEHHNsI, BBICOKOMOJIEKYJSIDHBIE COCIMHEHHS), AaBaTb WM Ha3BaHUA [0
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHBUAIbHBIC
HAa3BaHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITUIIEH, IMPONMUJIEH, AaLETUIIEH,
ATWJIEHIJIMKONb, TJIMUEPUH, (EeHOJ, QopMalbIerull, aueraibAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACJIOTA, OJIEMHOBAsI KUCIIOTAa, CTEAPUHOBAs KUCJIO0TA, IVIFOK03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHIH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpPENesTh BHIbl XUMHUYECKOW CBSI3H B
OpPraHUYECKUX COCIMHEHHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh IOJOXKEHUSI TEOPUH CTPOCHHUS
opranuueckux BemiectB A. M. byTiiepoBa /s 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOEHMS; 3a4KOH COXPAHEHUS MACChI BEILIECTB;



c(hOpMUPOBAHHOCTh ~ yYMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJIEH, NPOIWIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, STAaHOJ, STUJICHTJHUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIJIOTa), HILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUil ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepPU30BATh UCTOYHUKHU YTJI€BOJAOPOIHOTO
Chipbst (HedTh, MPUPOJAHBIN Ta3, yrojb), CHOCOOBI UX NEpPepadOTKU U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh yMEHHUH BIANECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJ]aX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMHUH MPU U3YUYECHUU BELIECTB U
XUMHUYECKUX ABJICHUN (HaO0IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl IPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJIO M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIIOIHATH XUMHYECKUI
DKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEUIECTB IPU HATPEBAHUU, NIOJIYYEHUE
OTUJIEHA W U3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKUUHU OPraHUYECKHUX
BEIIECTB, JCHATypaIusi OCIKOB NMpU HArpEeBaHWH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHUM C TPAaBWIAMH TEXHUKH O€30MaCHOCTH TIpH OOpalieHnn ¢
BEIIECTBAMH W JAOOPATOPHBIM OOOPYIOBAaHUEM, TIPEICTABIATH PE3YyIbTATHI
XUMHUYECKOTO JKCIepUMEHTa B (opMme 3amucu ypaBHEHHl COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICTBa MAacCOBOM
uHdopmanuu, MaTepHer u qpyrux);

chOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEILHOCTH B IEJSIX
COXpPAHEHUSI CBOETO 3JI0POBbS M OKpYKAroUEed MPUPOAHON Cpelbl, OCO3HABATH



OINACHOCTh BO3JCHCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMmepax CrocoOb!
YMEHBIICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JACHUCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XAMHUYECKUX SIBIICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOY4YaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuu JI. bpainsa ais 3anucu XuMHYeCKUX

bopmyiL.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHUYecKas
XAMUST» OTPAXKAIOT:

Cc(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOHM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpa, POJM XHWMHUU B TIO3HAHUU SBJICHUU
Opupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE TOHATHUS (XMMUYECKHI 3JIEMEHT, aToM, M30Tol, S-, p-, d-
AJICKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUSI, XUMUUECKAs CBSI3b
(KoBaJIeHTHas, MIOHHAs, METAJUIMYECKas, BOJAOPO/IHAS ), KpUCTATUIMYECKas PEIIETKA,
TANBl XUMHYECKHX  PEAKIUH, PACTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHAYECKOM PEaKIUM, XUMHUYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKOU AUCCOUMALMM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS YHEPTUU
MIPU XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJIOTHYECKHE CBEJEHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINWE MOHSATHUS IIPHU
OIMCAaHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;



c(OpPMHUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMUYECKYI0 CHUMBOJHKY MJIs
coctaBieHus: (OpMyNl BEIIECTB W YpPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbld ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIIEHAsI U3BECTh, IUTHEBAS COAA, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENECHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOIHAS) B COCIUHEHUSX, THUII
KPUCTAUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJspHas,
WMOHHAs, METAJJINYECKAs), XapaKTeP Cpelbl B BOAHBIX PAaCTBOPaX HEOPraHUYECKUX
COECIUHCHUN;

c(hOpMUPOBAHHOCTh YMEHHU YCTaHAaBJINBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO HX COCTaBy K ONPEAECIEHHOMY Kiaccy/Tpymre
COEAMHEHUN (IIPOCThIE BELIECTBA — METAJJIBI U HEMETAJUIbl, OKCU/bI, OCHOBAHUS,
KHUCTIOThI, aM()OTEpHbIE TUAPOKCUBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB 1-4 mnepuonoB Ilepuogndeckoil cHCTEMbI
xuMuueckux snemeHToB [[. M. MeHneneeBa, UCHoOJb3ysl MOHATHS «s-, p-, d-
AIEKTPOHHBIE opOuTanu», «9HEPreTUYECKue YPOBHU», OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
10 IIeprUoIaM | rpymmnaM lleppoauyeckon CUCTEMbI XUMUYECKUX d1eMeHTOB JI. U.
Menneneesa;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKUE PEAKIUU IO
pPa3IMYHBIM IIPU3HAKaM (YUCIYy W COCTaBYy pPEArupyrollMX BEIIECTB, TEIIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCJIEHUS DJIEMEHTOB, 00paTUMOCTU
pEeaKuuy, yYaCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIATH YpPaBHEHHUS PEaKUUN pa3TUUHbBIX
THUIIOB, TIOJTHBIE M COKPAIEHHBIE YPABHEHHS PEAKI[Uil MOHHOTO OOMEHa, YUYUTHIBAS
YCJIOBUS, TPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEP>KIAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWMYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHWYECKHUX
BELLECTB;

c(OpMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYIIHOCTbh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHIATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaxkuu OT Pa3INYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTsus (nmpuHuui Jle Hlarense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JIe)KAIIUE B OCHOBE NPOMBIIIJIEHHOTO IOJIYYEHHUSI CEPHOM KHUCIIOTBHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAyYHBIX MPUHLUIAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHUCIEHUS C HCIIOJIB30BAHUEM
HOHSTHSL «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHHUSI DHEPIUY;

c(OpMUPOBAHHOCTh YMEHUM COOJIOATh MTpaBUIIa MOJIb30BAHUS XUMUYECKON
nocyAod M JabopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpaleHHs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh U BBINOJHATH XUMHUYECKUN
DKCIIEPUMEHT (Pa3j0KEHUE INEPOKCUIA BOAOPOJA B NPUCYTCTBUH KaTalIM3aTOpa,
ONpEIEIEHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pPEaKIIUy,
peakuuu MOHHOTO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyiabdar-, kapOoHaT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE JKCIEPUMEHTAIBHBIX 3a1a4 I10
TeMaM «Metaiel» U «Hemeramibl») B COOTBETCTBHM C NPABUIAMH TEXHUKH
Oe3omacHOCTH IpU OOpAIllEHNHU C BELIECTBAMH U JJa0OpAaTOPHBIM 000pPYI0BaHUEM,
IOPECTaBISTh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
YPaBHEHUI COOTBETCTBYIOLUX PEAKLUI U (OPMYyIUPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YNbTATOB;

c(OpMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKAaIWK, IHTepHET U ApyTrux);

cOpPMUPOBAHHOCTh ~ YMEHMM  COONIOAATh  MpaBUia  JKOJIOTMUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpAHEHUsI CBOEr0 3J0pPOBbS MU OKPYKAIOIIEH NPHUPOAHON Cpeabl, OCO3HABAThH



ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaATh Ha mpumepax CcrnocoObl YMEHBUICHHS U
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUIS CIIETBIX M CJHAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHur JI. bpainsa aisg 3anucu XuMHYeCKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos JJIeKTPOHHbIE
Ne n/m HaunmeHoBaHMe pa3ie/ioB U TeM POrpaMMbl
Bcero Konrp.  IIpakr. (undposbie)
paGoTsl  padoTHI o0pa3. pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMUM
11 IIpenmer opranndeckoit xumuu. Teopust cTpoeHus 4
opranunyeckux coeaunennit A. M. byrieposa
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHble yriieBOgOPOAbI — aJIKAHbI 7
9 HenpenenbHbie yrieBoaOpOIbL: aKEHbI, aTKAUEHBI, 6 |
AIKUHBI
2.3 ApoMaTH4eCcKHe yrieBOI0POIbI 4
24 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOJIOB U HX MepepadboTKa 6 1
Paznen 3. Kucsopojacoaep:xaniue opranndecKue coeJuHeHust
3.1 Cnuptsl. @enon 6
3.2 Anpaeruapl. KapoonoBbie KuCIOThI. ClIoXKHBIE d(PUpBI 12 1
3.3 VYrneBoib 7 1
Pasnen 4. A3oTcoaep:kamme opraHudeckne coeIMHeHUus
4.1 AMHHBI. AMUHOKHCIIOTHL. benku 8
Pa3zgea S. BoicokoMoJieKyJISIpHbIE COeIUHEHUSA
5.1 [Tnactmaccer. Kayuyku. Bonokna 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 2




11 KJIACC

No 1/ HaumeHoBaHue pa3iesioB U TeM Kosaun4yecTBo 4yacos DJIeKTPOHHbIE
o n/m
nporpamMMbl Bcero Kourp. Ipakr.  (umdposbie) odpas.
padoTbl  padoTHI pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. Y. MenaeneeBa

12 CrtpoeHnue BemiecTBa. MHOTr0o0Opasue 4

’ BEILIECTB
1.3 XUMHYECKUE PEAKITUN 6 1 1

Hroro no paszneny 13

Pa3nen 2. Heoprannueckasi XuMusi
2.1 Mertamnel 6 1
2.2 HemeTamsr 9 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUIECKIX )

’ BEILIECTB

Hroro no pazneny 17

Pasznea 3. Xumusd u :KN3HL
3.1 XuMHA U )KU3Hb 4

Hroro no pazneny 4

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3




INOYPOYHOE IVIAHUPOBAHUE 10 KJIACC

Ne
n/u

Tema ypoka

KoanuecTBOo 4acoB

Bcero

Konrp.
padoThI

IIpakr.
padoThI

Jara

DJIeKTPOHHBIE
uudposbie 00pa3s.

pecypcbl

Pa3nen 1. TeopeTnueckue 0CHOBBI

opranuy

eckoit xummum (4)

[Ipenmer oprannyeckoil XuMuu, €€ BO3BHUKHOBEHUE, PA3BUTHE
U 3HaUYEHUE

Teopus cTpoeHust OpraHUYECKUuX coeguHeHni A. M.
BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

[IpencraBnenue o Kaaccu(pUKauu OpraHMUECKUX BEIIECTB.
Homenknarypa (cucremMatnyeckasi) 1 TpUBUAJIbHBIE HA3BAHUS
OpraHUYECKUX BELIECTB

Pazpnen 2. YraeBogopoas (23)

IIpenesbHbBIE YIIIEBOAOPOIbI — AJIKAHBI

1(5)

3J'IeKTpOHHO€ U IIPOCTPAaHCTBCHHOC CTPOCHHC  aJIKaHOB.
T'omosoru u HU30MCPHBI aJIKAHOB.

2(6)

dusnyeckrue 1 XUMHYECKHNE CBOMCTBA aJIKaHOB

3(7)

HonyquI/Ie U IMIPpUMCHCHHUC AJIKaAaHOB

4(8)

Pemenne 3amay Ha HaxXOXIACHHUE MOJCKYJIAPHOH (OPMYIIBI
ra3o000pa3Horo yriieBoaopoaa

509)

ukmoankaHbI

6(10)

Brrunciienus mo ypaBHEHUIO XUMHUYECKOW pEaKIuu

7(11)

Konumponvuasa paooma Nel no meme «Ilpedensvnuie
y21e6000poovl»




HenpenenabHble yriiesopopoast (6)
AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
OTWIEH U TPONWIEH — MPOCTEUIIINE MPEICTABUTENN aJIKEHOB 1
2 Ilpakmuueckaa paboma Ne 1. «IlonydyeHne sTuiIeHa U | |
W3YyYEHHUE ETO CBOMCTB»
9 Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TonydyeHue CHHTETUYECKOTO KayuyyKa U PE3UHbI
10 AJKHHBL: COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTHUECKHIA |
pAn. ALIETUIEH — MPOCTEUIINI MPEACTAaBUTEIb AIKHHOB
11 Beruncnenus no ypaBHEHHUIO XUMUYECKOU peaKkIiu 1
ApomMaTuueckue yrijieBoaopoani (4)
12 ApeHbl: 0eH3011 1 TONyoJ. TOKCHYHOCTh apeHOB 1
13 ['enernueckas cBsi3b yrieBOIOPOA0B, MPUHAICKAIINX K 1
Pa3IMYHBIM KJlaccam
IIpuponHble HCTOYHMKH YIJIEBOJOPOI0OB U UX nmepepadorka (6)
1(22) Tlpupomublii u TONyTHBIE HEe(TAHBIE Ta3bl, HX COCTAB H
HCIIOJIB30BAHUEC 1
2(23) Hedtp u HedpTenpoaykThl. [leperonka u KpeKUHT HEPTH 1
3(24)  Koxcoxumuueckoe npouszeo0cmeo 1 1
4(25) Pemenne 3aaa4 Ha OnIpea-¢ MAacCOBOH UIU 00BEMHOMI JOJIM BBIXOJa
MPOAYKTA PEaKLUU OT TEOP. BO3MOKHOIO
5(26)  OGoOILIEHKE 3HAHHIA 00 YIIIEBOAOPOIAX
6(27) Koumponvnan paboma Ne2 no meme «Yz21e6000poovi»

Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNs!




Cauptbl. @enou (6)

1(28) | CrpoeHue TmpeaecibHBIX OMHOATOMHBIX CHHPTOB. M3omepus u
HOMEHKJIaTypa 1

2(29) | CpoiictBa MertaHona (dTaHona). PU3HOJIOrHYECKOE JeiCcTBHE
CIIUPTOB HA OPTaHU3M YeJIOBEKa

3(30) Tlonyuenue cnupToB. [IpuMeHeHME

4(31)  Pemenue 3a1a4 MO0 XMM.ypaBHEHHSAM IIPHU YCIOBHUH, YTO OIHO
M3 PEearupyoNuX BEMIeCTB TaHO B U30BITKE

5(32) MmuoroaTomubie CIUPTHI. DTUIICHTIUKOJIb, TIUiepuH. CBOMCTBA,
NpYMEHEHUE 1

6(33) Ctpoenue, cBoiicTBa U MpUMeHEHHUE (peHoa 1

Aabaeruabl. Kapoonosbie kucaotTbl. Cioxkubie 3¢upsbi (12)

1(34) | Anpperuasl. CTpoeHHe MOJIEKYJbl (hopMmanbaeruna. M3omepus u

HOMEHKJIATypa 1
2(35) CgoiicTBa aIbAETUIOB. [Tony4enue u npuMeHeHNE 1
3(36) | Ayemon — npeocmasumens xemonos. Cmpoenue MOLEKVbL.

Ilpumenenue 1

1(37) OnmHOOCHOBHBIE IIPENEIbHBIE KapOOHOBBIE KHUCIOTHL CTpoeHHe
MoOJIeKyJI. MI30Mepust 1 HOMEHKIIATypa 1

2(38) CsoiicTBa Kap60HOBLIX KHCJIOT. HonyquHe U IPpUMCHCHUC 1

3(39) | T'emermueckas cBsI3p KapOOHOBBIX KMCIOT C APYTUMH KJIaccaMu
OpPraHNYeCKUX COECIMHEHUI 1

4(40) = Hpaxmuuecxasn paomaNe2. Tlonyuenue u CBOHCTBA KAPOOHOBBIX 1




KHCJIOT

5(41) BpluucneHus Mo ypaBHEHUIO XUMHYECKON pEaKIK

6(42) | Konmpoavnas paboma Ne3 no memam 6—8
«Kucnopoocoodeprcauwjue coeounenusn»

1(43) | CtpoeHue 1 CBOKCTBA CIIOXKHBIX 3(UPOB, UX IPUMEHCHHE

2(44) | XKupsl, X CTpOCHUE, CBOWCTBA W TPHUMEHCHUE.

3(45) | Mouamue o cunmemuueckux mowowux cpedcmeax. Ilpasuna
be3onacHozo obpawierHus co cpedcmeamu ObIMoBOU XuUMuU

Yraesoanl (7)

1(46) TI'mroxosa. Ctpoenue Monekynsl. Mzomepus. @uznyeckue cBOWCTBA U
HaxO0XKJIeHUE B IPUPOJIE 1

2(47) | XvMHYeCKHe CBOWCTBA TIIIOKO3HI. [IpuMeHeHne

3(48) Caxapoza. Haxoxxnenue B npupoze. CBolicTBa, IPUMEHEHUE

4(49) Kpaxman, ero cTpoeHue, XAMUYECKUE CBOMCTBA, MPUMEHEHUE

5(50) | Hemmrono3a, ee CTpOSHUE M XUMUYCCKHE CBOMCTBA

6(51) | [IpumeHeHue UEITION03bl. ALIETATHOE BOJIOKHO 1

7(52)  Koumponwvnas paboma 1o pazneny «Kucnopoaconepxaiiue
OpPTraHUYECKUE COCTUHEHUS»

Pa3nen 4. A3oTcoaep:kamue opraHudeckue coexnneHus (8)

AMuHBI. AMUHOKHCJI0THI. Beakn (8)

1(53)  Ammmpl. CTpoeHme M CBOWCTBA aMHHOB MpENENBHOTO PSA. 1




AHMINH Kak opeaCTaBUTCIIb apOMATHUUICCKUX aMHUHOB

2(54)  AMMHOKHUCIIOTBHI, HX CTPOCHHE, H30MEPHS M CBOMCTBA
3(55) T'eneruueckas CBSI3b AMHHOKHCIOT C JIPYTHMH KJIacCaMH
OpraHUYEeCKUX COeIUHEHUM. PellieHne pacuyeTHbBIX 3a71a4
1(56) | benku — npupoaHbie moauMepbl. CocTaB U CTpocHUE OCITKOB
2(57) | CsoiictBa OenkoB. IIpeBparmieHne OEJIKOB B OpraHu3Me. Y ciexu
B U3YyYCHHUHU U CUHTE3C OCIIKOB
3(58)  IHomsamue 06 azomcoodepicawux 2emepoyuKkiudecKux
coeounenusax. Hyxkneunoesvie kuciomuol
4(59) Xwumus u 310poBbe ueaoBeka. O000IICHIE 3HAHUI
5(60) Koump. paooma Ned no memam «Kucnopoocoo. ope.
COeOUHEeHUA», «A30mco0. op2. coeOuHeHus»
Pasnen S. BoicokomoJieky asipHble coequHeHus (8)
1(61) | MoHATHE O BbICOKOMOJI. COEA-X, 3aBUCUMOCTb UX CBOMCTB OT
cTpoeHuA. OCH. MeToAbl CMHTE3a NOJIMMEPOB
2(62)  Knaccudukauma nnactmacc. TepmonnacTuyHble NoAUMepbI.
MonnatuneH. NMNonmnponuneH
3(63)  BoluncieHHs O yPABHEHUIO XMMUIECKON PEaKIMU
4(64) CuHTeTMYeCKMe Kayuyku. CTpoeHuMe, CBOMCTBA, NOJYyYEHME U
NpUMeHeHue
5(65) CuHTeTuueckue BonokHa. KanpoH. JlascaH




6(66)

Brruncnenus no ypaBHEHHUIO XUMUYECKOU peaKkiiu

7(67)  0606LeHne 3HaHMIM N0 KypCy OPraHNYEecKon XMMUW. 1
8(68) | OpraHunyeckasa XxMMUs, YeI0BEK U Npupoaa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/u

Tema ypoka

KoanuyecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUN dTIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTyparmus aToMOB

[lepuonnueckuii 3akoH u llepuoanueckas
CHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG,Z[HHGHPIFI 110
rpyIaM 1 nepuoaam. 3Ha4eHUE
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nemenToB /.M. MenaeneeBa B
pPa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€
BU/IbI; MEXaHU3MBI 00pa30BaHMs
KOBAJICHTHOM CBsI3U. BogopoaHast cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJTOUIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX coeMHEeHu. [ eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKux peaxiiuii B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MACCHI BEIECTB; 3aKOH
COXPAaHEHHs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECUE

10

[TpakTuueckas padota Ne 1. «Bnustaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEAKIIUU»

11

DnekTponuTuyeckas aucconuanus. [lonsarue
0 BOAOpOoaHOM Moka3zarene (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpFaHquCKHX nu HeopraHqucxnx BCIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AMIEKTpOITH3E
pacIiaBOB U paCTBOPOB COJICH

13

KonTtponbHas pabota no paszneny
«Teopernueckre OCHOBBI XUMHUU»

14

Merauibl, ux nosuoxenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX deMeHTOB /[I. U.
MemieneeBa 1 0COOEHHOCTU CTPOCHUS
aToMoB. OOmMe Gu3ndecKkue cBOKNCTBa
METaJUIOB




15

CrnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PSIIT
HanpsHKEHUH METAILIIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HAaTpUH, Kajaui, Kajabluid, MarHui,
ATIOMUHUN) U UX COCTUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

XUMHYECKHE CBOMCTBA [TUHKA, JKeJie3a U UX
COCTUHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 3371a4 110 TEMe
«MeTanb»"

20

Hewmeranel, ux monoxxeHue B
[Iepronnueckoit cucteMe XUMUYECKUX
anemeHToB 1. . MenneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJOTpOnus HEMETAJIOB (Ha MpUMEpPE
KHUCIIOpO/1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHNN

23

XuMHYecKue CBOMCTBa a30Ta, pochopa u ux
COEIMHECHU I

24

XUMHUYECKUE CBOMCTBA yIJIepoia, KpEMHUS U
UX COCOUHEHUUN

25

[IpumeHeHne BaXKHEUIINX HEMETAJIIOB U UX
COCTUHEHNN

26

O0001IeHHE U CUCTEMATU3ALMS 3HAHUHN 110




Teme «Hemeramner». Berauciaenus mo
YPaBHEHUSAM XUMHYECKHUX PEaKIHi 1
TEPMOXUMHYECKHE PACUETHI

[IpakTuyeckas padora Ne 3. «Perenune

27 SKCIEPUMEHTAIBHBIX 33Ja4 110 TEME 2
"Hemeranist"»

)3 KonTponbhas pabota no Temam «MeTtaibi» )
u «Hemeramibr»

29 Heopranunueckue n opraHnueckue KUCIOTHI. )
Heopranunueckue u oprannueckre OCHOBaHUS
AmdoTepHbIe HEOPraHUYEeCKUe U

30 OpraHMYECKHE coequHEHNs. | eneTnueckas )
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHNH SKOJIOTHIECKO,

31 SHEPreTUYECKON U MUIEBOI 0€30MacHOCTH, 2
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIUICHHOIO ITOIYy4eHUS 2
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 2

34 XHMHUA U 300pOBbE YEIIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOITPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus. 10 knace: yueOHUK 17151 00111€00pa30BaTeNbHBIX OpraHu3anuii: 6a30BbIN
ypoBeHb/O.C.I'abpuensH, U.I'.Ocrpoymos, C.A.CnankoB. — 2-e uzn. — M.: IIpocsemienue,
2023. - 128 c.:ui.

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

1. Xumus. 10 knacc: yueOHUK 17151 00111€00pa30BaTebHBIX OpraHU3auid: 0a30BbIN
ypoBenb/O.C.I'abpuensn, U.I'.Ocrpoymos, C.A.Cnankos. — 2-e¢ uzn. — M.:
[Ipocsemenue, 2023. — 128 c.:u.

2. S uny Ha ypok xumud. 8 — 11 knaccel. Knura ans yuurens. Mocksa: [1epoe ceHTsi6ps,
2000 ron.

3. S uny Ha ypok xumuu. Heoprannueckas xumus. 5 — 11 xnacesl. Knura quist yunrens.
Mockaa: IlepBoe centsiopst, 2003 rox.

4. S mny Ha ypok xumuu. Jleronuce BaxHeimux otkpeituii B xumun X VII — XIX Beka.
Kaura nns yaurens. Mocksa: [TepBoe centsops, 2000 rog.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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