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dbenepanbHOl 00pa30BaTEIBPHOM MPOTPpaMMBbl CpeAHEro oO0Iero o0pa3oBaHMS
(®OIT  COO), mnpencraBieHHbix B  DenepalbHOM  TOCYJIapCTBEHHOM
obOpazoBarensHoM cTaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBaHus
y4eOHOrO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX opraHu3anusx Poccuiickoi
@denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrpaMMbl, H
OCHOBHBIX TnONOKeHMM «Crtparernn pa3BuTHs BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuon 10 2025 roga» (Pacmopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONpPENETICHUIO
oOwielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHs 00YYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyainbHble mnojioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
COJICpKaHMsI, PE3yJbTaTOB OOyYeHHS W TPeOOBAHUM K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreoOpa3oBaTeNbHON  OpraHU3alMM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXXWUT 3aBEpUIAIONIMM 3TallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOUYEBBIX IIEHHOCTEH, MNPUCYIIUX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTO O00pa3oBaHUsA. T IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPHI
YeJoBeKa, a TaKXke OHKOJOTMUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0pOBBI0 M TpPUPOAHOW cpene. Peamnsyercss xumuueckoe 0Opa3oBaHHE
oOyyJaromuxcs Ha YPOBHE CpeHEero o0Imero o0pa3oBaHMs CPEACTBAMH yYeOHOTO
npeamMeTa «XUMHS», COJAEpKAaHUE U IOCTPOEHUE KOTOPOTO ONpPEACIICHbI B
mporpaMMme IO XUMHUU € Y4€TOM chnenuduKd HayKu XUMUU, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBl U B MaTEpUAIbLHOM JKU3HU OOIIECTBA, a TAKXKE C Y4ETOM
oOmux 1efneld W TPUHINIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero o01iero oopa3oBanus B Poccuiickoit denepanuu.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJb B
COBPEMEHHOW LMBUJIM3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAINMOHATHLHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJoBeKa, KOTOpoe (HOPMUPYETCS B XMMHUU HAa OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPAa, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMEHCHHSI.

TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMU, XMMHS CTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjoro wieHa oOmectBa. CoBpeMEHHass XUMHUSI KaK Hayka
co3uJaTeNlbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHHE



rJI00AIbHBIX  MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL YEJIIOBEUECTBA — CHIPHEBOM,
HSHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBerctBHM C OOMMHU LEISIMH M TPUHIUIAMU CPEAHEr0 OOIIEro
oOpazoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHUsI) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
oOydarommxcs, HEOOXOOUMYI0 UM JJs  BbIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOAOJIKEHUS
0o0pa3oBaHMsI B pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocTaBnsitomiuMu  TipeAMeTa  «XUMHs»  SABISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOlas U HEOpPraHUyecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHWK 10 HEOPTaHWYECKON XMUMHH (C BKIIOYCHUEM 3HAHHWKN W3 OOIIeH XUMHUHN) H
OpraHn4eckon xumMuu. @opMUpOBaHUE JAHHOU CUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera O00ecreYrMBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEILECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copmMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3Yy4YEHHMIO Y4dyeOHOro wmarepuajiia U 00yCJIOBIJICHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEIENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHM BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHWYECKHX
COCMHEHUN, a TaKXEe Ha YPOBHE CTEPEOXHUMHUYECKMX H©  DBJIEKTPOHHBIX
MPEACTABICHU O CTpoeHUH BemiecTB. CBeneHuss 00 H3ydaeMblX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOJIOB A0 CIOKHBIX OMOIOTUYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHnyeckod XUMHM IOJy4YarOT pa3BUTHE
c(hOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MIPEACTABICHHUS] O XUMUYECKOM CBSA3M, KIAaCCU(PUKALIMOHHBIX MpPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOU PEAKIINH.

[lonq HOBBIM yriaoM 3peHUs B TMpeaMeTre «XuUMHs» 0a30BOrO ypOBHS
paccMaTpUBAETCs M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUYECKUI MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHSD) OOydaroIUMCsl MPENOCTaBIAETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3UIIUH,
rIy0oKe TMOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMA STOro 3akoHa — OT
00001IaroIIel 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMN O BaXHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W INMPUMEHEHUH, A TAKXKE O XMMHUUYECKUX PEAKIUAX, UX CYLIHOCTU H
3aKOHOMEPHOCTSAX MpoTeKaHus jgomnonHsercs B Kypcax 10 m 11 kiaccos



AJIEMEHTAMH COJICPKAHUS, HUMEIOIIMMH KYJIbTYPOJIOTUYECKUHA UM MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XUMHHU C
JIPYTMMH HayKaMmH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M MPAKTHUUYECKOMN
JESATENIbHOCTA 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUUECKUX MPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUECKH OCMBICIMBATH MH(MOpMALUIO U
NPUMEHITh €€ JUIsl TIONOJIHEHHWS 3HAHUM, PEIIeHUS WHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX MCCIEI0BATENbCKUX 3a/1ady. B 11emomM conepxanue yueOHOTo
npeamMera  «XHUMHS» ~ JTAHHOTO  ypOBHS  M3Y4YEHHMS OPUEHTHUPOBAaHO Ha
dbopmMupoBaHUe y OO0YUYaIOIIUXCS MUPOBO33PEHUYECKONW OCHOBBI JIsi TTOHUMAHMS
¢bunocockux MAEH, TaKUX KaK: MaTepHAIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHUEM, ITO3HABAEMOCTh MPUPOAHBIX SBJICHUW IyTEM OSKCIIEPUMEHTa U
pelieHrs TPOTUBOPEYM MEXAy HOBBIMU (paKTaMh UM TEOPETUUYECKUMU
MIPEAMOCHUIKAMH, OCO3HAHUE PO XUMUHU B PEIICHUHN SKOJOTUYECKUX MPOOIeM, a
TaKke Mpo0JeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUsI HOBBIX
TEXHOJIOTUIA U MaTEPHUAIOB.

B mane pemeHuss 3aga4  BOCHUTAHUS, PAa3BUTHS W COLUATM3AIUU
OoOyJarommxcss TPHUHITHIC MPOTPAMMON IO XUMHUU TOJXOABI K OIMpPEACIICHUIO
CollepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycMaTpuBaloT (HOpMUpOBaHHE
YHUBEPCAIbHBIX Y4YEOHBIX JACHCTBUHM, uMelomuUX 0a30Boe 3HAYCHHE IS
pa3IMUHBIX BHUJOB JIEATEIIBHOCTH: peElIeHus TmpoOjieM, TMOWCKa, aHajdu3a |
00paboTku MHGOPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUICCKOM
U HUCCIEN0BATENbCKOW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHusi XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHUsI, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPECICHAN
COZIEpKATENIbHOW XapaKTepUCTUKU LEJed HW3YyYEeHHs NpEeAMETa HaIpaBICHUEM
NEPBOCTENICHHOW 3HAYUMOCTH TPAJULHUOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAyKu Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHHUSI TAKOU NOAXOJ K ONPEICICHUIO LIEJIEH W3y4YeHUs
IpeAMETA SIBJISIETCS BIIOJIHE ONIPaBIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LEISIMH W3Y4YCHHUs Tpeamera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) siBASIIOTCS:

e (¢opMuUpOBaHHWE CHUCTEMbl XHMHUYCCKMX 3HAHUHW KaKk  BaKHEHIIEH
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOW
JIeXKaT KIIIOUEBBIC MOHATHS, (PyHAAMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,



OCBOCHHE f3bIKAa HAYKH, YCBOCHHE W TOHHUMAHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pPEaKIHi, HEOOXOMAMMBIX ISl MPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SBJICHHMH,
UMEIOIIIUX MECTO B MPUPOJIC, B TPAKTUIECKON U TIOBCETHEBHOM KU3HM;

e Da3BUTHUE YMEHUU U CIOCOOOB NIEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM
U OOBSICHEHMEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOJICHUEM TMPaBUII
0e30macHOro 00paIlleHUs C BEIIECTBAMH.

Hapsny ¢ atum, conepkaTtenbHas XapakTEPUCTHUKA LIEJIEH 1 3a7a4 U3y4YeHUs
MpeaMeTa B IPOrpaMMe 10 XUMHUH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CcpeJHero obmiero oopa3oBanus. CerogaHs B
OpernojaBaHud XMMHUM B OOJbLIEH  CTeneHW OTHAETCS  Npearno4YTeHHue
MPAKTHYECKOH KOMIIOHEHTE COJIep)KaHusi OOydYeHHUs, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTebHON OpraHu3alv, BIaJCIOLIET0 He
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHUSIMUA aKTUBHOT'O TOJyYE€HUsI 3HAHUM W NMPUMEHEHUSI UX B PEAbHON KU3HU
JUIS peIIeHUs] TPaKTHUECKUX 3a7ad.

B cB3u Cc 3TUM TpU U3YYEHUH TpeaMeTa «XHUMHS» JTOMUHHUPYIOIICE
3HauYEHUE MPUOOPETAIOT TAKKE 1IN U 3a]]a4H, KaK:

ajanTamys oO0y4arolUXcsl K YCIOBHSAM JIMHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupOBaHHE  WHTEIUICKTYyaqlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIHLHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KM3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU M UX
IpUMEHEHUEM;

dbopMupoBaHre y OOydyarOmMXcs KJIFOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINI), WMCIONINX YHUBEPCATHHOE 3HAYCHUE IS PA3JIMYHBIX BHUOB
JeSITENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHalu3a U o0paboTku uHbOpMaIuwy,
HEOOXOIUMBIX JUIsl TPUOOPETEHHUs] ONbITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TMIO3HAHWW XHMHH, a TaKXkKe [UIsI OLUEHKH C TO3UIHM
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHSHUS BEIICCTB M XUMHUYECKUX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIJIEKTyaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOMCKA M aHajIn3a Y4eOHOU U
HAY4YHO-TIOMYJISIPHON HH(OPMAIITU XUMHUYECKOTO COJEPKaHMUS;



dbopMHpoOBaHUE U Pa3BUTHE Y 00YYAIOIINXCS ACCOLIUMATUBHOTO U JIOTUYECKOTO
MBIIICHHS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHUU U TPOBEIACHUU XUMUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIIPaBJICHHOCTU XUMHUH, €€ Ba)XHOW pOJM B PEHICHUU TJIOOATBHBIX MPoOIeM
pallMOHAILHOTO MPUPOIOTIOJI30BaHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTO
OTHOUIIEHUS K TPHUPOAEC U CBOEMY 3J0POBBIO, a TaKXKE MPUOOPETEHUS OIBITA
UCIIOJIb30BaHUSl TIOJYYEHHBIX 3HAHUW MU TPUHSATHUS TPAMOTHBIX PEIICHUH B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydebnoM maHe cpemHero oOmero oOpa3oBaHUS MPEAMET «XHUMH
0a30BOT0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HayuYHBIE
IpPEAMETHD.

OO11ee Yyncao 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XUMUU, HA 0a30BOM YpOBHE
cpeaHero oomiero oopa3zoBaHus, coctaBisger 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heento), B 11 knacce — 34 yaca (1 yac B Heento).



COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XMMUHU

[IpenqMeT oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTEpUANOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytiepoBa, e€ ocHOoBHBIE Mo0KeHUs. CTPyKTypHBIE (DOPMYJIBI
OpraHWYeCcKuX BelecTB. [l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OPraHNYECKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kiaccupuKaluu opraHUYecKux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTeMaThyecKkas) W TpUBUAIbHBIE Ha3BaHMS
BaKHEWIIINX MMPEICTABUTENEH KJIACCOB OPTraHUYECKHUX BEILIECTB.

DKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX MPEBPALLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHUE W
OMHUCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUIO0 OPraHUYECKUX BELIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUM psia. MeTraH U 3TaH —
NPOCTEHIITINE TMPEACTABUTEIN alKaHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOPEHHUs), HAXOXKJICHUE B MPUPOJE, TOJyYCHUE U
MIPUMEHECHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI Psf. DTUIEH U MPOMUJIEH —
NPOCTEHIITINE TMPEICTABUTEIN AaJKeHOB: (PU3WYECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AINH ), TOJyYECHUE U TPUMEHECHHUE.

Ankanuensl: Oyranuen-1,3 u metunOyramaueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKUE CBOWCTBA (peakius nonumepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4yKa U pPE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM psifl. ALIETHIICH
— TMPOCTEHIINIA TPEICTABUTENb AQJIKHMHOB: COCTaB, CTpOCHHE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA (peakluu THMAPUPOBAHMS, TAJIOTCHUPOBAHMS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, ¢u3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U PUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuyeckue U  XumMuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckass CBSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAJICKAIIUMU K
Pa3IUYHBIM KJIACCAM.

[IpupoanHbie MCTOYHUKU YTIEBOAOPOJOB. I[IpupoaHbiii ra3 W MOMyTHBIC
Hedtsapie Ta3pl. Hedth m e€ mpomcxoxaenne. CrocoObl mepepaboTKu HEPTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKUM), NHUpoiau3. I[IpoayKTbl
nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €T0 MepepadoTKHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHS BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHHME C O0Opa3lamMu IJIacTMacC, Kay4yKOB U PE3WHBI, KOJUICKIIHH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB H
raJIoreHONPOU3BOJIHBIX, TTPOBEJCHNUE NPAKTUYECKON PabOThl: MOJyYeHUE STUIICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bbluucnenuss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIUM 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

Kucaopoacoaep:xamue opraHn4ecKue coeJUHEHHU s

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW O3TAaHOJ: CTPOCHHE,
(du3nyeckrue M XUMHUYECKHME CBOMCTBA (peakiuu C AaKTUBHBIMU METajllaMu,
raJloreHOBOJIOPOJIaMU, TOPEHHUE), NpUMEHEHUE. BOIOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeliCcTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHble€  COMPTHL. OJTWICHIJMKOIb W  TJIMLIEPHH: CTPOCHHUE,
dbuznyecke W XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBUE CO IIEIOYHBIMHU
MeTaJlJIaMU, Ka4eCTBEHHAs peakiusi Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
Opra’u3sMm 4enoBeka. [I[puMeHenune rmueprHa U 3TUIICHIJIMKOIIS.

@deHo: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenne penona.

Anpaeruapl UM kemownwvl. Dopmanbaeruj, aneTalbACTUI CTPOCHHE,
(¢u3NYecCKue U XUMHYECKHE CBOMCTBA (pEaKIMM OKUCICHUS U BOCCTAHOBJICHHSI,
KayeCTBEHHBIE PEAKIUH), TOTYyUYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PU3NYECKre U XMMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue Ay Kiacca KUCIOT, Peakius dTepuduKaiim), MoxydyeHue u IpruMeHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEJCTABUTENIU BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxnple >(QuUpbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. [ uaponus
cnoxHbIX 3hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.



VYrneBoael: cocraB, KiaccupuUKainus ~— YriaeBoaoB  (MOHO-, JU- H
noyincaxapujibl). ['JIF0K03a — MPOCTEHIIIMI MOHOCaxXapu: OCOOCHHOCTH CTPOEHUS
MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBUE C
ruapokcugom Menu(Il), oxucienne aMmmuadHbiM pacTtBopoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3bI.

Kpaxman u nemironos3a kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmania U
uemtono3bl.  du3nyeckue M XUMUYECKUE CBOICTBA KpaxMmana (TUIIPOJIH3,
KaueCTBEHHAs PEAKLIUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M WX MpPEBpallCHUN:
MpOBEJIEHUE, HAOIIOJICHUE U OINMUCAHHE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumoneiicTBHE Kpaxmalla C HOJIOM),
MIPOBEICHHUE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOU KHCIIOTHI.

PacuérHble 3anaumn.

Bbluucinenuss 1mo ypaBHEHHIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM MPOAYKTa PEAKIMU MO MU3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozepxalue OpraHn4ecKue COeJUHEHMUS.

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHuYecKue coelauHeHus. Puznyeckue
U XMMHYECKHE CBOICTBA aMUHOKHCIJIOT (Ha mpuUMepe TuiMHA). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpuUpoAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuuHas,
BTOpUYHAs M TPETHUYHAsl CTPYKTypa OenKkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKI[MU Ha OCIKHU.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHS BEIIECTB M HX MpEeBpallCHUM:
HaOJII0ZICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATypalus OCIKOB MpU
HarpeBaHMHM, IBETHBIC PEAKIIUU OEJIKOB.

BrbicokoMoJiekyJIsipHbIE COeTMHEHM S

OCHOBHbBIE TOHSATUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEJAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJIUMEPU3AIUU, CPEAHSSA MOJICKYJISIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAMHEHUNA —
MOJIMMEPU3AIUS U TTOJTUKOHICHCAIIUS.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHS BEIIECTB M HX MpEeBpallCHUM:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanusa MeXXnpeaQMETHBIX CBSI3€M NPU U3YYEHUHU OPTAHUYECKON XWMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX ECTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK M MOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJI OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOT'O I[UKIIA.

OO01mMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiaccuuKaius, NepUOJUYHOCTb, HAOIIOJCHHE,
M3MEpEHUE, IKCIEPUMEHT, MOJCIHUPOBAHUE.

®usuka: wmaTepusi, DdHEpPrusi, Macca, aroM, OJJEKTPOH, MOJIeKya,
HSHEPreTUYECKUl YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3MUECKUE BEIMUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHBHBIC BemiecTBa (O€IKW, YIIIEBOJBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJE3HbIE UCKOMAaeMble, TOILIUBO,
pECypCHlI.

TexHosmorusi: MNHUIIEBbIE MNPOAYKThI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPEMApPaThl, MaTEPUAIIbl U3
UCKYCCTBEHHBIX M1 CHUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XUMUU

XUMHUYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. DJIEKTPOHHAsS
00o0yI0uKa. DHEpPreTUuecKre ypOBHH, TOJYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

Ilepnognueckuit 3akoH U Ilepuoandeckass cucreMa XMMHAYECKUX AJIIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEepUOAUYECKOr0 3aKoHA U llepmoamdeckoil cucteMbl
xuMuueckux aeMeHToB [[. 1. MenzgeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM ¥ TIEPHOIAM.
3HaueHUE NEPUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3U
(KoBaJIeHTHasI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHU3MbI
oOpa3oBaHMSI KOBAJICHTHONW XWMHUYECKOW CBs3M (OOMEHHBIH U JIOHOPHO-
akuenTopHbelil). BomoponHas cBs3b. BaleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJpPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

ITonsitue o mucnepcHblx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COECTMHEHU. Howmenxknatypa
HEOPraHMYECKUX BeIIeCTB. [eHeTuyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAIICKAIUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas  peaknusa.  Kimaccudukanuss — XMMUYECKHMX — pEeaklui B
HEOPraHMYEeCKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUs MACChl BEILECTB,
3aKOH COXPAHEHUA U MIPEBPAILICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XUMHYECKOE€ paBHOBecue. DakTOppl, BIUSAIOLIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlartenbe.

DnekTpoauTuyeckas aucconuanus. CuiibHbIE U ciadble 2eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEbHBIEC PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M WX MpPEBpallCHUN:
nemoHctpauus Tadbmuu «llepuonuueckas cuctema xumuyeckux siaementon 1. M.
MenpeneeBay, W3ydyeHHE MOJCICH KPUCTALIMYECKUX PEMETOK, HAOIIOJACHHUE |
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NI0KEHHE TIEPOKCHIA
BOJOpOJA B MPUCYTCTBUM KaTaau3aTopa, OMPENEIECHUE CPEIbl pACTBOPOB BEILECTB
C TMOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOPA, pEaKUHMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BiausHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XAMHUYECKOUW PEaAKIIUN.

Pacuérurle 3a1aun.

PacuéTtel 1O ypaBHEHMSIM XHMMHUYECKHX pEakuuil, B TOM YHUCIE
TEPMOXHUMUYECKHAE PACUETHI, PACUETHl C HCIOJIB30BAHUEM IOHATHUS «MacCcOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetammoB B llepuogumueckont  cucreme
xumudeckux snementoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCJIOpOJ1a, cephl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoma W KpeMHHS) W HX  COeAUMHEHUH  (OKCHIOB,
KHUCJIOPOJCOIEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IpuMeHeHNE BaKHENIIIMX HEMETAIOB U UX COEIUHEHHUI.



Meramnsl. [lonoxenue meramnoB B [lepuoanyeckon cucTeMe XUMHUYECKHUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIiiaBbl METaJJIOB.
DIEKTPOXUMHUYECKUN PsiJl HAMIPSXKEHUI METaJIOB.

XHWMHUYECKHE CBOWCTBA BAXKHEHIUX METAIIOB (HATPUM, KaJlui, KaJbIIHMH,
Mar"uii, amoOMHHHUHI, IMHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoOsl nmomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpEeBpallCHUN:
U3ydeHue KoJUeKuuu «MeTamibl U CIIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHHUS C PACTBOpaMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAILIIOB).

Pacuérurle 3amayn.

PacuéTtel mMacchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WU O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BELIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xuMum B 0OCCIICUEHHH SKOJIOTHYSCKOM, SHEPreTHYSCKON M IHIICBOM
0e30macHOCTH, Pa3BUTHH MeAUIHMHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX POMBIILIEHHOTO
MOJY4YEHUS BaXKHEHIIUX BEIIECTB.

UenoBek B MHpE BEIIECTB U MAaTEPUAIIOB: BAXHEUIIUE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKUHMOHHBIE MaTe€pUalibl, KpacKu, CTEKIO, KEpaMHKa,
MaTepuaibl JJs JIEKTPOHUKHA, HAHOMAaTEpPUAJIbl, OPraHUYE€CKHUE U MUHEPAIbHbIC
yaoOpeHwusI.

XuMHUsS U 3I0pOBbE YEJIOBEKA: IPaBUiIa MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacCHOrO UCIOJIb30BaHUS MPEnapaToB OBITOBOM XUMHH
B MOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3CH MpU  U3YYEHUH OOmeld
HEOpraHn4ecKkor xuMuu B 11 Kimacce OCylIECTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHUH, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIaccuPUKalusg, MepUOJIUYHOCTb, HAOJIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



®dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaJIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTE€TUYECKUIM YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHu3M, DJKocHCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIUBO,
pPECYpPCHI.

TexHonorus: XMMHUYECKash MPOMBIILIEHHOCTb, METALTYPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUATIOB, CEIbCKOXO3MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TMPOTPaMM  CpPEIHEro oOIIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyeckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETLHOCTHBIN MTOAXO.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha ypOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONIUMHCS POCCHHCKONW T'pakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOONIPEICIICHUIO;

HaJM4Yue MOTUBAIIMHU K 00YUCHHIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEN U UCTOPUYECKUX TPaAUIUK 0a30BOI HAYKU XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaromuxcsi PYKOBOJICTBOBATHCS B CBOEH
NESATEIbHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MPHUCYIIUMH IEJIOCTHOU
CUCTEME XUMHYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS HKOJOTUUYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS IpeaMeTa «XHUMHS» JOCTUTalTCS B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCHUHCKOrO TPa¥JAaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIUYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMUS» OTpaxKaroT
c(hOpMUPOBAHHOCTh OIBITA [M03HABATEJIbHOW M TMPAKTUYECKOW NESITEIHbHOCTH
00yyYaroImuxcsl Mo peaanu3aliuu OIPUHATHIX B OOLIECTBE [IEHHOCTEH, B TOM YKCIIE B
YacTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHH B KOJUIEKTHBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTU IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX W TMO3HABATEIBHBIX 3aJ1ay, BBHITOJHCHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUS

[IECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBCHHON XMMUM;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO
OPUMEHEHHUS] XUMHHM, OCO3HAHUS TOrO, YTO JOCTHMIKEHHS HAYKU €CThb pPE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJACHUHN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  MOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;

MHTEpPECA U TO3HABATEIIBHBIX MOTHBOB B IIOJYYEHUHU M IOCIEIYIOLIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUUYECKOTO ITIOBEICHUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IOBEIECHUE U NOCTYIKH CBOMX TOBApHUILEHU C
NO3ULIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHI 3ITHX
MOCTYIIKOB;

4) popMupoBaHNs KyJbTYPHI 310POBbS:

MOHUMAHUSI I[EHHOCTEH 3M0poBOro W Oe3zomacHoro oOpasza >KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOIO OTHOILIEHUA K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBuil Oe30MacHOro OOpalleHHus C BellecTBaMU B OBITY,
[TIOBCEHEBHOM U3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHMS UEHHOCTH MPaBUJ HWHAWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIHOJICH;

OCO3HAHMS TIOCIEJACTBUN W HEMPHATHUS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  YueOHO-HCCIIEeA0BaTEIbCKOM
JESATENHHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOM W JAPYIHX BHJAX
NEATENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUUM NPAKTUYECKUX 3a7ad
COI[MAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOoeccuil pa3IudyHoro pojia, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHHUS TIPEAMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYNY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPACKTOPHUH
obOpaszoBaHus, Oyaymiedl mpodeccur M peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HHTEPECOB U
noTpeOHOCTEHN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1IEJIECO00PA3HOr0 OTHOILIEHUS K MpPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

MOHUMAaHUSl TJIOOAIBHOIO XapaKTepa SKOJOTUYECKUX NpOoOJIEM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLUATIBHON CPEMBL;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIs
pELIeHHS BOMPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCHUCTBUM, NPUHOCIIIUX BPEI OKPYX aroIen
OPUPOIHON cpele, YMEHHs] MPOTHO3UPOBATH HEOJATOMPHUITHBIE 3KOJOTUYECKHUE
MOCJEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMU B IO3HABATEIbHOW, KOMMYHHUKATUBHON M COIMAIBLHOM
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSITH HJICOJOTHHU
xemohoouu;

7) IEeHHOCTH HAYYHOT'0 MO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CHEeUU(PUKKM XUMUM KaK HayKH, OCO3HaHHUS €€ pOJu B
(OpMHpPOBaHUH PALMOHATBHOIO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
NpEe/ICTaBICHUS 00 OKPYXaroIleM MHpE Kak O €IMHCTBE MPUPOAbI U YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEelICHUU TMpOOJIEeM COXpaHEHHS
IPUPOAHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHUCTUYECKON HANpaBIICHHOCTH W BaXXHOM pOJU B
CO37IaHMU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYPbI, PEIICHUH TI100aIbHBIX POoOIeM
YCTOWYUBOI'O Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOMW, SHEPreTUUECKOM, MUILEBOU U
HKOJIOTHYECKON 0€30IacHOCTH, B PA3BUTUHM MEAMLMHBI, O0OECIEUYECHUH YCIOBUI
YCHENIHOTO TPyAa H OKOJOTUYECKH KOMQPOPTHOM IKM3HU KKIOTO UJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHUMAHUs CYIIHOCTH METO/IOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJIy4aeMbl€ 3HAHUS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIEr0 MUpa U
POUCXOIANINX B HEM M3MEHEHUH, YMEHUS JeIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMCIONIUXCS JaHHBIX C IEIbI0 TIOTyYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XUMHYECKUE 3HAHMS A
peleHus mpoosieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENbCKON ACSITENEHOCTH;

TOTOBHOCTH H  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUWA 10 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pasiuYHbIX cepax mpodecCHoHaTHLHON

NEATEIIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeIMeTHBIC Pe3yJIbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMUs» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HauYMMble A (OpMUPOBAHHS  MHUPOBO33PEHUS  OOYYarONIUXCS
MEXKTUCITUTUIMHAPHBIE (MEXKIPEeIMETHBIC) OOIICHAYYHbIC MOHSATHS, OTPaXKaIoIIHe
IIEJIOCTHOCTh HAyYHOH KapTHHBI MHpa H CIeONU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUS, SIBJICHUE,
Mpoliecc, CUCTeMa, Hay4YHBIM (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeZIOBaHNe, HAOTIOICHHE, N3MEPEHHE, SKCIIEPUMEHT U JAPYTHC);

YHUBEpCalbHbIC Y4YcOHBIC NelCcTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (GyHKUMOHAIBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETECHIIMH 00YyYaronXcs;
CHOCOOHOCTD oOyuaromuxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJIbHbIE ydeOHbIE
NEUCTBUS B ITI03HABATEIBHON U COLMAIIBHON MPAKTHKE.

MeranpenMeTHble PE3yabTaThl OTPAXAIOT OBJIAJECHUE YHUBEPCAIBHBIMU
yu4eOHBIMU  TI03HABATEIbHBIMH, KOMMYHUKAaTUBHBIMM U  PETYJISATUBHBIMU
JNEVUCTBUAMU.

OBianenue YHHBEpCaIbHBIMH y4eOHBIMH MO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 0a30Bble JJOrH4YecKue JaeicTBUSI:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH W aKTyaJlIM3UpoBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LENN JACATEIbHOCTH, 3a4aBas IMapaMeTpbl W KPUTEPUU HX
JOCTHKEHHUS, COOTHOCUTB PE3YJILTATHI ACSITEIBHOCTHU C IIOCTABJIICHHBIMU LESIMU;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHWU NMPUEMBI JJOTMYECKOTO MBIIUICHHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU MOHATUM M YCTAHABJIMBATH MX B3aMMOCBS3b,



MCITIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JUIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU MJI KIacCU(PUKAIIMU BEIIECTB U
XUMUYECKHUX PEaKIIU;

YCTAaHABJIMBAaTh MPUYMHHO-CIECACTBEHHBIE CBS3UM MEXAY H3Yy4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JEIYKTUBHbBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

OPUMEHATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbBIE B XUMUU CHMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKOU
peakuuu — TPU pEHICHUH YYEOHBIX IMO3HABATENbHBIX W TPAKTUYECKUX 3ajad,
OPUMEHATh HAa3BaHHBIE MOJIEIIbHBIEC MPEACTABICHUS JJIS BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBble HcCIeA0BATEIbLCKHE TeiiCTBUSI:

BJIAJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKIuu;

(bopMyIUpPOBATH LIEJIN U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIbHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyIupoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOAEIIAaHHON padoTe;

MpUOOpETaTh OMBIT YYCHUYECKOW HCCIEAOBATENbCKOM ©  MPOEKTHOM
JESITEeIbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOMCKY METOJIOB pELICHHUS MPAKTUYECKUX 3a7ady, HNPUMEHECHHUIO Pa3JIMYHbIX
METO/IOB IMO3HAHMSL.

3) pabora ¢ ungopmaumeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HHPOpMauu (HAYYHO-
NomyJisipHasl JUTepaTypa XUMHUYECKOTO COJAEpX aHUs, CIPaBOYHbIE IOCOOMUS,
pecypcbl MIHTEpHeTa), aHanu3upoBaTh MH(DOPMALMIO pa3IUYHBIX BUIOB U (QopM
MpECTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD;



(GopMyIIMpOBaTh 3alpPOChl U NPUMEHATh PA3JIMYHbIE METOAbI MPU TIOUCKE U
orbope wuHPOpMaIMK, HEOOXOAMMOW JUIsi BBIIOJIHEHUS YYEOHBIX 3a1ad
OIPEJICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxemsbl, rpadvKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHUE);

UCIIONb30BaTh HAY4YHBIA fA3BIK B KadecTBE CpEACTBa Mpu pabore ¢
XUMUYECKON uHPOpMaIMel: NPUMEHSATh MeXnpeaMeTHoie (du3nueckue u
MaTEMAaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbI, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHHKATHUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYHIECTBY OOCYKIAaEMOW TEMBI B XOJ€ AUalIora W/Win
IUCKYCCHUW, BBICKa3bIBaTh  HUACH, (QOPMYIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIFHO BBITIOJTHEHUS MPEJIOKEHHOH 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAlUel pe3yJbTaTOB IO3HABATENbHON AESITEIBbHOCTH,
[IOJyYEHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, PAKTHUECKON pabOThl MO MCCIEIOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTro MpoeKTa U (GOopMyIUPOBATH BHIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAaHHUS MO3ULIUN B
X0Jie 00CyX/1eHNUs 1 OOMEHa MHEHUSIMHU.

Osgi1aieHHe YHHBEPCAJbHBIMU PEryJISTUBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBAaTh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
JesITeNIbHOCTh, OMNpeAeNss e€ Lenu M 3aJadd, KOHTPOJIMpOBaTb U IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpE/UlaraéMblii  aIrOpUTM JEUCTBUH IpH
BBIMIOJTHEHNH YYE€OHBIX U HCCIEJOBATEIbCKUX 3aJad, BBIOMpATh Hambomee
3¢ (deKTUBHBI CHOCOO HMX pelIeHHs € Y4ETOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEU NI€ATEIBHOCTU HAa OCHOBE CaMOAHAIU3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «Opranudeckas XUMUSD»
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHHMM O XHUMHYECKOH  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBJICHUH



Opupoabl, B  (OPMUPOBAHMHM MBIIUICHUS W  KYJIbTYypbl JUYHOCTH, €€
(YHKITMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUsI MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKUX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMUYECKUM DJIEMEHT, aToOM, JJEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XUMUYECKASI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpamiéHHAas), MOJb, MOJISIPHAS
Macca, MOJISPHBIM 00BEM, VYIJIEPOJHBIN CKeleT, (yHKIMOHAlbHAs TPYIIa,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJOTHYECKUN PsiZl, TOMOJIOTH, YIJIEBOAOPOMBL,
KHUCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
opranumdeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3bIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JeXalye B OCHOBE MNOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (DAKTOIOTMUECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MONYYCHUU U
0€30MacHOM HCIIOJIb30BAHWM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISIBISITh XapaKTEpHbIE MPU3HAKUA TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUS ¥ IPEBPALIEHUI OPTaHUYECKUX COEAUHEHUI;

c(OpPMHPOBAHHOCTh YMEHHMH HCIOJNB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
bopMyn OpPraHMYECKHX BEIIECTB W yPaBHCHUH XMMHYECKUX PEaKIIHi,
M3TrOTaBJIMBaTh MOJIEM MOJIEKYJ OPraHUYECKHX BEHIECTB MJIs WILTIOCTPALMU HX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAIEHKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO MX COCTaBy U CTPOCHUIO K OIpPEAeIEHHOMY
KJIACCy/Tpynne COeauHEHUN (yrJIeBOJOPOJAbI, KHUCJIOPOI U a30TCOIECpKaIue
COCJIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHMsI OTACJbHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWJICHIJIMKOJb, TJHIEPUH, (eHos, (hopMallbIerui, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAs KMCJIOTa, OJIEMHOBAs KHUCIIOTAa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJUTI0JI03a, TJIUIUH);

c(hOpPMHPOBAHHOCTh YMEHHS OIPEACIATh BHIABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUSI TPUMEHATHh TOJOXKEHUS TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa /st 00BsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHH  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENCH pPAa3IMUHBIX
KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, 3TaH, ATWICH, NPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, GEH30J, METaHOJ], ATAHOJ, STUJICHIJIUKOJb,
TIIALEpUH, (PEHOJI, ameTambJIerua, MypaBbUHAs M yKCYyCHash KHUCJIOTHI, TJIIOKO3a,
Kpaxma, IeJUTI0NI03a, AMUHOYKCYCHAsl KUCII0TAa), WIUTIOCTPUPOBATH TEHETUUECKYIO
CBSA3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs  (HE(QTh, NTPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEpepadOTKU W
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTA
peakinuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJACTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUN (HAOII0/IeHNEe, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIIMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHMS MJs TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIb30BAHUS XUMHUUECKOU
nocyJo v 1abopaTOpHbIM OOOpPYJOBaHUEM, a TaKkKe MpaBuiia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBINOJTHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH IUIAHUPOBATH W BBIMOJHATh XUMHUYECKHM
AKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BELIECTB MTPU HArpEeBaHUHU, MTOJIyUCHHUE
STUJICEHA U W3YYEHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYEeCKUX
BCIIIECTB, JCHATYypaIusi OCIKOB MPU HArpEBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEUIECTBAMU U J1a0OpaTOpPHBIM O0OpPYAOBAHHMEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucCH YpPaBHEHUM COOTBETCTBYIOIIUX
peaknuii 1 HOpMyJIUPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIIMIO, TOJYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmanuu, aTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOAaTh  IpaBUJia  IKOJOTHYECKHU
11eJ1eco000pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJSAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYKAIOWIEH MPUPOAHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl OMNPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbicn Tokasarens [IJIK, mosicHaATh Ha mpuMepax CHocOoOBI
YMEHBIICHUSI W NPEAOTBPAILICHUS WX BPEAHOTO BO3JCHCTBHUS HAa OpraHU3M
YEJIOBEKA,

JUIsE OOYYarOIIUXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 37I0POBbS: YMECHHE
MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIIETIBIX M CNA0OBUIAIIMUX OOYYaIOIIUXCA: YMEHHE HCMOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmMcu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIAIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHHBI MHpaA, POJIM XUMHUM B TIO3HAHUM SIBJICHUI
npuponabl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPbl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs pEIICHUS IPAKTUISCKUX 3a71a9
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TIOHATUS (XMMHYECKUH JJIEMEHT, aToM, H30ToIm, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAIUTMYECKAas, BOJIOPOJIHAS ), KPUCTAIUIMUECKas PeIIETKa,
TUMBl  XUMUYECKUX  PEAKUUNA, PaCTBOP, DJJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOIHMAINS, OKHUCIHUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKOW peaklMi, XUMHUYECKOE PABHOBECHE), TECOPUM U 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON Jucconmanny, nepuonnuecknit 3akon J[. M. Menneneesa,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpAILCHUS] SHEPTUU
OpU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XHUMHH,
MUPOBO33pPEHYECKUE 3HAHUS, JIeXKAlllMe B OCHOBE NMOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBIICHUM, (PAKTOJOTMUECKHE CBEICHHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAaHMUECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN IeATEILHOCTH YETIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABIIMBaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIOJH30BATh XUMHYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpPMYJ BEIIECTB H YPAaBHCHMM XUMHUYECKHX  pEaKIIHid,
cuctematuieckyto HoMmeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIbIA ra3, aMMUaK, raméHas
M3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs CO/A, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OMPEAEIATh BAJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABA, BHUJ XWMHYECKOHN
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUNIMYECKasl, BOJIOPOJHAS) B COCUHEHUSX, THUI
KPUCTANTIMYECKON PEIIETKH KOHKPETHOrO BeIeCTBa (aTOMHasi, MOJICKYJIsIpHas,
MOHHAas, METAJJIMYECKAs), XapaKTep CPEIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUN;

c(OpMHPOBAHHOCTh YMEHHU yCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO HX COCTaBYy K OMNpPEAEIEHHOMY KiacCy/Tpymie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJLJIbI, OKCUJIbI, OCHOBAHUSI,
KUCIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOIUUECKOTO 3akoHa /I.
N. MenaeneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO QYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ileprnoanyeckol CHCTEMBI
xumudeckux snemeHToB JI. WM. MenaeneeBa, MCMOIb3ys TOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTanm, «IHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIUHEHUI
o repuoaaM u rpynnam llepuonnueckon cucteMpl XUMUYECKHUX 351eMeHTOB 1. H.
Menpeneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3IMYHBIX  KJIACCOB,
MIOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKJIY HEOPraHWYECKUMU
BEIIECTBAMH C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIacCCU(UIUPOBATH XMUMHUYECKHE PEAKIUU TI0
pa3IUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldx BEIIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHMCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
pEeaklnH, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHHUSA PEAKIUN pPa3TMUHBIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUSI peakluii MOHHOIO OOMEHa, YYUThIBas
YCIIOBHS, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



c(hOpPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE
KauyeCTBEHHBIH COCTaB PA3JIMYHBIX HEOPTaHMYECKUX BEINECTB, pACIO3HABAThH
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHHMYCCKHUX
BCIIECTB;

chOpPMHPOBAHHOCTh YMEHHHM  pacCKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nercteus (npunuuin Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUYECKHE IIPOIIECCHI,
JeKAIUe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHSI CEPHOW KHUCJIOTHI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MNPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHHEM
MIOHATHUSL «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
MpU XMMHYECKUX PEaKIIMsIX, MacChl BEIIECTBA UM 00BbEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacce€ MM O00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH
BEIIIECTB, TEIIOBOTO 3¢ (deKTa PEeakiMd Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIECTB, IPEBPAIIICHUS U COXPAHCHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABWIIA TTOJIb30BAHUS XUMHUUECKOU
nocyJao u 1abopaTOpHbIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3ioKEeHUE MEePOKCUIa BOAOPOJia B MPUCYTCTBUU KaTallu3aTopa,
OTIpEe/IeTICHUE CpEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUH,
peakiu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, Ha KaTUOH aMMOHHUSI, pEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay 0
TeMaM «Metamey U «HemeTamib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHHUKH
0e30macHOCTH TIPH OOPAIIEHNHN C BEMIECTBAMHU M JTaOOPATOPHBIM 00OpPYAOBAHHEM,
MPEACTABIATh PE3YJNbTaThl XHWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakuuid U (GopMyIHpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uH(OpMaIUIO, TOJyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, UHTepHET U Ipyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOAaTh  IpaBUJia  IKOJOTHYECKHU
11eJ1eco000pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIEJSAX
COXpPAHEHMSI CBOETO 3JIOPOBBbS MU OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA )KUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cvpicn mokazarens [IJIK, moscHATh Ha mpuMepax CHocoObl yMEHBIICHUS H
IPEAOTBPAILIECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYarOIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL  cHelbIX U ClIa0OBUIALIMX OOyYaroluXcs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHui JI. Bpaitns mis 3anmucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (ungposbie)
Ne i/ KonTpoasnsie | IIpakTnueckue
MporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pazgea 1. Teopernueckue 0CHOBBI OPraHUYeCKOM XMMUM
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHUSI OPTAHUYECKUX COCTUHEHUN A. 3
M. Bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesoaopoabt
2.1 IIpenenbHbIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yrieBogopoabl: aJKeHBI, 6 I
' AJIKaJUEHBI, aJTIKUHbI
2.3 ApoOMaTHYECKHE YTIIEBOAOPOIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 |
' ux rnepepaboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kamue oprannyecKue coenHeHust
3.1 Cnuprtel. ®enon 3
19 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 |
' Crnosxubie 3(UpbI
3.3 VrieBoabl 3 2




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kaniie opraHuyecKue coeTnHeHUust

4.1 AMuHbBI. AMUHOKHUCITOTHI. benku 3
Hroro no pazgeny 3
Paznea 5. BbicokoMOJIEKYJISIPHBIE COEINHEHU S

5.1 [Tnmactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34




11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3aeioB H TeEM nudpoBbIe
Ne ii/m P Kontpoannbie | IpakTuueckue (1ucpp )
NMPOorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. . Menaeneera
12 Crpoenue Bemectsa. MHorooopasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no paszneny 13
Pa3znen 2. Heopranuyeckasi Xumust
2.1 MerTamisl 6 1
2.2 Hemetaminr 1 1
23 CBsI3p HEOPTAHUYECKUX U OPTAHHUECKUX )
' BEIIECTB
Uroro no pazneny 17
Pa3zgen 3. XuMus u :KU3Hb
3.1 XUMUS U )KU3HD 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoxka

KoaunuecTBo yacoB

Bcero

KonTtpoJbHble
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3y4YeHHn
o |

JIEKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHuyeckoil XuMuu, e€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHHE

Teopust cTpoeHHs OpraHUYECKUX
coeguHennit A. M. bytnepona, eé
OCHOBHBIE MOJIOKEHUS

[IpencraBienue o kinaccuduxanuu
opraHu4eckux BemniecTB. HomenknaTtypa
(cucremaTuyeckasi) U TpUBHAJIbHBIC
Ha3BaHUs OPTaHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHM AT

Meran u 3TaH — npocTenime
MPEACTaBUTENMN AJTKAHOB

AJKEHBI: cOCTaB U CTPOCHHC, CBOMCTBA

OTHWJIEH U TPONWIEH — MPOCTEUIIINE
MPEJICTABUTENN ATKEHOB

[Tpaktuueckas padota Ne 1. «[Tomyuenue
ITUJIEHA U U3yYEHHE €r0 CBOWCTBY

Ankanuensl. bytaauen-1,3 u
metminOyTaauen-1,3. [lomyuenue
CUHTETUYECKOTO Kay4dyKa U PEe3UHBI




AJKHHBI: COCTaB U 0COOEHHOCTHU CTPOECHMS,

10 TOMOJIOTUYECKUH psll. AlleTUIIEH —
MPOCTEUIINN NMPEJICTABUTEIb aJIKUHOB

1 Brluncienus no ypaBHEHUIO XUMHYECKOU
peaxkuuu

12 ApeHbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHOB

13 I'eneTnyeckas CBA3b yTIE€BONOPOAOB,
IIPUHAUICKANIMX K PA3IMYHBIM KJIaccaM
[TpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHBIC HEPTIHBIC
raspl, He()Th ¥ MPOYKTHI €€ epepaboTKu
[IpupoaHbIE UCTOUHUKH YTJIEBOIOPOIOB:

15 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He()Th M IPOAYKTHI €€ repepaboTKu

16 KonrponsHas padota no pazueny
«YTIIEBOAOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonopoaHas cBs3p

13 MHOroaroMHsIe CIUPTHI: TUICHITIMKOIb U
TIINLEPUH

19 ®deHouI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
U XUMUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anprerunsl: GopManbIaeTHI U
aneTranbaerul. AeToH

21 OnHOOCHOBHBIE TIpE/IeNbHBIE KApOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCyCHast




22

[TpakTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23

CTeapI/IHOBaSI U OJICMHOBAs KHUCJIOThI, KaK
NpEaACTaBUTCIIN BBICHINX Kap6OHOBLIX
KUCJIOT

24

Mp11a KaK COJIM BBICIITHX Kap6OHOBBIX
KHUCJIOT, UX MOIOIIICC JIeicTBUe

25

CrnoxHble 3¢upbl Kak MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX

a¢hupoB

26

JXupsl: runponus, npuMeHeHue,
Ouosoruyeckas pojb KUPOB

27

YrneBoasl: cocTas, Kiaccudukanusi.
Baxneiimne npeacTaBuTeNN: TI0K034,
bpykTo3a, caxaposa

28

Kpaxman u 1emunoi1o3a Kak NpupoaHbIe
MTOJINMEPBI

29

KonrponsHas padota no pazaeny
«Kucnopoaconepxaine opraHuuecKue
coeauHeHus»/ Beepoccuiickas
npoBepoyHas paboTa

30

OO611ast XxapaKTepUCTHUKA a30TCO ISP KAIINX
OpPraHUYECKUX COCAMHEHUH /
Bcepoccuiickas nmpoBepouHas pabota

31

AMWHBI: METHJIAMUH W aHUIINH

32

AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE
OpPraHWYECKUE COCTUHCHMUS, X
ounosiornyeckoe 3uauenue. [lerrrnasr.




benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCIUHEHNUS

OcHOBHBIC IOHATHUS XUMHUU

33 1
BBICOKOMOJIEKYJIIPHBIX COEMHEHUMN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH. 1

HJ'IaCTMaCCLI, Kay4yKHu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoxka

KoauuyecTBo 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3y4YeHHn
|

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTYpaIysi aTOMOB

[Tepuoanueckuii 3akoH u [leproanueckas
cHUcTeMa XMMHAYeCKuX 35emMeHToB []. M.
MenneneeBa, X CBSI3b ¢ COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUHN 11O
rpynnam u nepuoaam. 3HaueHue
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xumudeckux anmemenToB /.M. Meneneena B
pPa3BUTUHU HAYKH

Crpoenue BemniecTBa. XUMHUYECKas CBS3b, €€
BU/JIbI; MEXaHU3MbI 00Pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoiHast CBA3b

BaneHTHOCTB. DIeKTPOOTPUIIATEIHHOCTD.
Crenens okucienus. BemecTsa
MOJICKYJISPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
WcTrHHbBIE U KOJTOUIHBIE PACTBOPHI.
MaccoBas 1071 BelllecTBa B pacTBOpE




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. ['eHeTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3JIUYHBIX
KJIaCCOB

Knaccugukarus XuMHUecKuX peakiui B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpAHEHUs U MIPEBPALICHUS YHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

Ckopoctb peakuuu. OOpaTUMbIE pEaKIIH.
XUMHYECKOE pABHOBECUE

10

[Tpaktuueckas padora Ne 1. «Biousiaue
pas3In4HbIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON pEeaKIIMN»

11

DnekTpoauTrdeckas auccoruanus. [lonstue
0 BozopoiHoM Tokasarene (pH) pactsopa.
Peakiun nonHoro oomena. I'uaponus
OPraHMYEeCKUX U HEOPraHUYECKUX BELIECTB

12

OKHCITUTETbHO-BOCCTAaHOBHTEIHHBIC
peakuuu. [Tousitue 06 3meKTpoIN3e
pacIIaBoB ¥ paCTBOPOB COJIEH

13

KonTponbhas paboTa mo paszueny
«Teopetnueckre OCHOBBI XUMHM

14

Meraiel, ux nonoxeHue B llepuoanueckoit
CUCTEME XMMHUYECKUX 31eMeHTOB J[. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe Gpu3ndecKue cBONCTBa
METaJIJIOB




15

CruiaBbl METAIOB. DIEKTPOXUMHUYECKUH DT
HaIpsHKEHUH METAILIOB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUIOB (HATPUH, KalIuil, KalabIUil, MarHUM,
ATFOMHUHUI) ¥ UX COSTUHEHHIA

17

XUMHYECKHE CBOMCTBA XpoMa, MEJIU U UX
COEeIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COeUHEHUN

19

[TpaxTrueckast pabora Ne 2. "Pemienue
HKCTIEPUMEHTAIBHBIX 337124 110 TEME
«Mertamne"

20

HemeTamibl, ux MOJIOKEHHE B
[Tepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB /I. 1. Menaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3NYECKHEe CBOMCTBA HEMETAIIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)

22

XHUMHUUYECKUE CBOMCTBA AJION€HOB, CEPhI U UX
COCIVMHEHUN

23

XuMHYECKue CBOMCTBA a30Ta, hochopa u ux
COeIMHEHUN

24

XUMHYECKUE CBOMCTBA yIJIepoia, KpeMHUS U
UX COeINHEHHH

25

[IprMeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O0001IEeHNE U cUCTEMAaTHU3allis 3HAHUH 110




TeMme «HemeTtamiaey. Beruucnenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

ITpakTrueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAJIBHBIX 3a4a4 110 TEME 1
"HemeTanst"»

78 Konrponbnas padora no remam «MeTasuibhy 1
u «Hemerannbn»

29 Heoprannueckue u opraHn4eckue KUcioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBaHHUs
AMdoTepHble HEOPraHUYECKue U

30 opraHuueckue coequHenus. ['enernueckas i
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BELIECTB
Pone xumun B 00ecrieueHrH SKOJIOTHUECKOMH,

31 SHEPTEeTUYECKON U MHUIIEBOI 0€30MacHOCTH, 1
pa3BUTHUU MEIMULIMHBI
[TpencraBnenus o0 0OIMX HAYYHBIX

32 MIPUHIMIIAX IPOMBIIIEHHOTO MTOJYYEHUS 1
BAKHEUILINX BELIECTB

33 YennoBek B MUpPE BELIECTB U MAaTEPUAIIOB 1

34 XuMUS U 370pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KITACC

Kon
NpoBepPsIeMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI Cpe/IHero o01ero 0opa3oBaHus

1

TeopeaneCKHe OCHOBBI OpFaHHHGCKOﬁ XHUMHNHN

1.1

CdopmMHupoBaHHOCTh MPEACTABICHUN O XUMHUYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XUMHH B IO3HAHUU
SBIIGHUN TPUPOJBI, B (HOPMHUPOBAHMHM MBIIIICHUS € KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHANBHOM TI'PaMOTHOCTH, HEOOXOAMUMOHW IJis
pelIeHHusT TPAKTHYECKUX 3aJad U DOKOJIOTMYECKH OOOCHOBaHHOTO

OTHOIICHHS K CBOEMY 3J10POBLIO U HpHpOI[HOﬁ cpeae

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAaHHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATakOIIHNE TMOHATUA (Monekyna, BAJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJSPHbIA OOBEM, YIJIEPOJIHBIM CKeNeT,
dbyHKIMOHANBHAS ~ TpyMdma,  paguKkail,  H30Mepus,  HU30MEpHl,
TOMOJIOTHYECKHIA PsJl, TOMOJIOTH, YTIJICBOJOPOJBI, KHCIOPOI- H
a3oTcoAcCpKalue COCAUHCHUA, 6I/IOJIOFI/ILIGCKI/I AKTHUBHBIC BCIICCTBaA
(YrmeBonpbl, KHpBI, OCIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOT0 CTpOeHHs opraHudeckux BemiectB A.M. bytneposa),
3aKOHOMCPHOCTH, CHUMBOJIMUYECKUN SI3BIK XUMHU, q)aKTOJ'[Ol"I/ILIeCKI/IC
CBEJICHHSI O CBOICTBAaX, COCTaBe, TMOJIYYECHUH H OE30MacHOM
HCHOJIL30BAHUHU  Ba)KHEUIIINX HCOPTraHNMYCCKUX U  OPraHUuYCCKHX

BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YC€JIOBCKaA

1.3

CdopMHpOBaHHOCTh YMEHHM BBIABIATH XapaKTepHbIC MPHU3HAKU
MOHSATUW,  YCTaHABIMBaTh WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTUS NpPH ONHUCAHMM COCTaBa, CTPOCHUS U

MPEBPAILCHUI OPraHMYECKUX COCTMHEHUIN

1.4

c(OpPMHUPOBAHHOCTh YMEHHUU HCIIOJIB30BATh XUMUYECKYI) CHUMBOJIUKY
JUIE  COCTABIICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOIA,
coKpamiéHHoi) ¢GOpMyJ OpraHUYeCKHX BEIIECTB U ypaBHEHUH
XUMHYECKHUX PEAKIINi, U3TOTaBIUBATh MOAEIH MOJIEKYJ OPTaHUYECKUX

BCIICCTB JJIA WJUIFOCTpAllMM WX XHUMHYCCKOI'O M INPOCTPAHCTBCHHOI'O




CTpOCHUS

1.5

ChopMHUpOBAaHHOCTE  YMEHUH  YCTaHABIMBATh  NPHUHAJICKHOCTD
M3YYEHHBIX OPTraHMYECKHX BEIIECTB MO WX COCTaBy M CTPOCHHUIO K
ompenenéHHOMy Kiaccy (Tpymme) COeAuHEHUH (YIJIEBOIOPOIBI,
KHUCTIOPOJT M a30TCOJIEpIKalle COCAUHEHUS, BBICOKOMOJEKYISIPHBIC
COCIMHEHUS), JaBaTh WM  Ha3BaHUS 10  CHUCTEMATHYECKOW

Homenkiatype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHUS ONPEAETATh BUABI XMMUYECKOU CBSI3M B

OpraHMYECKUX COEAUHEHUSX (OAUHAPHBIE U KPATHbIC)

1.6

ChopMupoOBaHHOCTH ~ YMEHHSI TPUMEHSTH: IIOJIOXKEHUS  TEOpPHHU
CTpoeHHsl opranuyeckux BemecTB A.M. BytnepoBa mis oObscHeHus
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHMS; 3aKOH

COXPAHCHUS MACChI BCIICCTB

YrneBoaopoibl. Kucnopoacoaep:xaine U a30TCOJIepIKaIne

OpTraHU4YC€CKUC COCIUHCHUS. BBICOKOMOJIGKy.HHpHBIC COCOAUHCHUA

2.1

CdopmMHupoBaHHOCTh YMEHUN TNPUBOAWTHL TpPUBHUATIbHBIC HAa3BaAHUS
OTJIEbHBIX OPraHUYECKHUX BEIECTB (ITWJIEH, MPOMMWIEH, alleTUJIEH,
ATUJICHIJIMKONb, TIHLEPHH, (eHod, (opMalbIerui, aleTaibIeru,
MypaBbUHas KHUCJOTA, YKCyCHas KHUCIIOTa, OJICMHOBas KHCIIOTa,
CTEapHHOBAas KHCIIOTa, TJIIOKO3a, (PpPYyKTO3a, Kpaxmaj, IeJUT0I03a,

TJTALIVH )

2.2

ChopMHUpOBAaHHOCTh YMCHHHA XapaKTepU30BaTh COCTaB, CTPOCHHE,
dbuznyecKkue M XUMHUYECKHE CBONCTBA THIHMYHBIX TMpPEICTaBUTENECH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BeEIIecTB (METaH, dTaH, 3THJICH,
NPOMWICH, areTuieH, OyramueH-1,3, mermnOyraawen-1,3, OeHzom,
METaHOJI, 3TAHOJI, STHJICHIJIMKOJb, TJUICPUH, (DEHOJI, aleTalbIeTH/I,
MypaBbUHAs W YKCYyCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUITI0JI03a,

AMHUHOYKCYCHAad KI/ICJ'IOTS.)

23

CdopmMHpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh TI'€HETHYECKYIO CBS3b
MEXKIYy  TUIOUYHBIMH  TPEICTAaBUTEISIMH  PA3IUYHBIX  KJIAcCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOLINX XUMHUECKHUX

PEaKIHii C UCIIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdopmupoBaHHOCTH YMEHHS XapaKTepu30BaTh UCTOYHUKU
YTJIEBOJOPOAHOTO CBHIPhs (He(PTh, MPUPOIHBIN Ta3, yTOib), CIIOCOOBI UX

nepepaboTKU U MPaKTHYECKOE IPUMEHEHHE MPOYKTOB MepepabOTKH

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh YMEHUH BIaJETh CUCTEMON 3HAHUNH 00 OCHOBHBIX




METOJaX HAYYHOTO MO3HAHUS, UCMOJIBb3YEMbIX B XUMHAMN NIPU U3YUEHUH
BEIICCTB W XUMHUYCCKUX sBICHWH (HAOMIOJCHHWE, W3MEpECHHE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOIb30BaTh CUCTEMHBIC
XMMHYECKHE 3HAHUA JUISl TPUHATUA PENIEHUA B  KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopMupoBaHHOCTH yYMEHHH COOJIOAATh TpaBWiIa MOJB30BAHUS
XUMHUYECKOH TOCyNol M 1ab0paTOpHBIM OOOPYIOBaHHEM, a TaKKe
npaBuia oOpalIeHUsl C BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU

1O BBIITOJIHECHUTO J'Ia60paTOpHBIX XUMHNYECKUX OIIBITOB

33

CdopmMupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJIHATH XUMUYECKUN
SKCIIEPUMEHT (IIPEeBpALEHUS] OPraHUYECKUX BEIIECTB IPU HarpeBaHUH,
MOJyYEHHUE 3TUJIEHA U U3YyUYEHHUE €r0 CBOMCTB, KAUYECTBEHHbBIE PEAKLIUU
OpraHMYECKUX BEIIECTB, JCHATypalus OEIKOB TpU HarpeBaHHH,
L[BETHBIE peakUuu OEJIKOB) B COOTBETCTBUM C MpPaBUIAMHM TEXHUKHU
0€30MacCHOCTH TpH OOpallleHuH C BELIECTBAMU U J1a0OpPaTOPHBIM
000pyA0BaHUEM; MIPEACTABIATh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peaxiuii 1 GopMyIMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB

34

CdopmMupoBaHHOCTH YMEHHUI TIPOBOJIUTH BHIYUCICHUS M0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOTMYECTBA MCXOJAHOTO BEIIECTBA WU
MPOAYKTa peakly [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

U3 UCXOJHBIX BEIIECTB WM IIPOTYKTOB PEAKIMN)

3.5

CdopmupoBaHHOCTH yMEHUM KPUTHUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOJy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoil uH(popMmalyu, cetb IHTEpHET U pyrue)

3.6

ChopMupoBaHHOCTh yMEHWH COOJIONATh TpaBWIIA SKOJIOTUYCCKH
1es1Ieco00pa3Horo MOBEACHHUS B OBITY M TPYIOBOM AEATEIBHOCTH B
IENAX COXPAaHCHHS CBOETrO 3JI0POBbsI U OKPYXKAIOUICH MPUPOIHOM
Cpelpl, OCO3HABATh OMACHOCTH BO3JICHCTBUS HAa JKHUBBIE OPTraHU3MBI
OIIpeZICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAsl CMBICI TOKa3aTels
I[MIK (mpenenbHO JOMYCTHMOM  KOHIIGHTPAIMM), TOSACHITH Ha
npUMepax CrocoObl YMEHBIIEHHS W MPEJOTBPALICHUS WX BPEIHOTO

BO3,H€I>’ICTBH${ Ha OpraHnu3Mm 4C€JIOBCKa

11 KIIACC

Kon

IIpoBepsiemble nIpeMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM




NpPOBePsSIEMOro
pe3yJbTara

o0pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenne cucremMoll XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJNIATAIOLIME  TOHATHS  (XUMHYECKUH  JJEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToma, S-, p-, d-37EKTPOHHBIE OPOUTATIH aTOMOB,
HWOH, MOJIEKyJa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJIIpHAs Macca, MOJSPHBII
00bEM, KpUCTAJUIMYECKasl pEeUETKa, TUIBl XUMHUYECKUX peakUuil
(OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE, JK30- M JHIOTEPMUYECKHE,
peaKk HOHHOTO OOMEHA), pacTBOpP, JIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMALUS, OKHUCIMTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKOW pEaKlUu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl DIEKTPOIUTHUECKOM nuccounuanmu, llepuoanueckuit
3akoH J[.J. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUU, (PAKTOJIOTUUECKUE CBEACHHS O CBOMCTBAX,
COCTaBe, TONYYEeHHMH U O€30MaCHOM HCIHOJIb30BAHUU BaKHEHIINX
HEOPTaHMYECKUX BEHIECTB B OBITY M TPAKTHUYECKON AEATEIHLHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCTh YMEHUU BBISBIATH XapaKTepHbIE MpPHU3HAKUA U
B3aUMOCBSI3b HM3YUYCHHBIX TOHSATHH, MPUMEHSATH COOTBETCTBYIOIIUE
MOHSTHST TP OMHCAHMM CTPOEHUS U CBOMCTB HEOPraHHYECKHX
BEIIECTB W WX IMPEBPAIICHUI; BBIIBIATH B3aMMOCBSI3b XUMHUYECKUX
3HaHUI C MOHSITUSMH u MIPEICTaBICHUSIMH JIPYTHX

€CTCCTBECHHOHAYYHEBIX IPEAMETOB

1.3

BH&ILCHI/IG OCHOBHBIMHM METOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XMMHUYECKUX SBIICHHUU (H8.6J'IIOI[CHI/I€, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIMPOBAHNE)

1.4

CdhopmupoBaHHOCT, yYMEHHU OMPEACNATh BaJCHTHOCTh H CTENEHBb
OKHCJICHUS XHMHUYECKUX OJJIEMEHTOB B COCAMHEHUAX Pa3JIM4YHOIO
cocTaBa, BMJI XUMHUYECKOH  CBsI3W  (KOBaJ€HTHas, MHOHHas,
MeTaJIn4ecKasi, BOJAOPOIHAs) B COCIUHEHUX, TUIl KPUCTAJUTMUECKON
pemETKY KOHKPETHOIO BelllecTBa (aTOMHAsl, MOJEKYJsIpHas, MOHHAs,

MeTaJlJIN4ecKast)

1.5

ChopmupoBaHHOCTh YMEHUN ONpPEAEIATh XapakTep Cpeabl B BOTHBIX

pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA KJ'IE[CCI/I(I)I/ILII/IPOBaTL XUMHUYCCKUC

peaKkluy Mo Pa3JuyHbIM MpH3HAKaM (YHCIY M COCTaBy pearupyroLIX




BEIIECTB, TEIUIOBOMY J(dexTy peakmuu, H3MEHEHUIO0 CTeneHen
OKHUCJICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  PEAaKIUH,  Y4YaCTHIO

KaTajm3aTopa)

1.7

ChopmHupoBaHHOCT, YMEHUH  COCTABIATH YpaBHEHHUS  peaxkiuil
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIICHHBbIC YpaBHEHUS pPEaKIU
MOHHOTO OOMEHa, YUUTHIBas yCIOBUS, IPU KOTOPHIX 3TU PEAKIUU UAYT

J0 KOHIIa

1.8

CchopMupoBaHHOCTb YMEHHH MPOBOIUTH PEaKIUH, MOATBEPKIAIOIINE
KAueCTBEHHBbIH COCTaB  pa3jIMYHbIX HEOPraHMYECKHUX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IMYTEM HOHBI, NPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPTaHUYECKUX BEIICCTB

1.9

ChopMupoBaHHOCT, YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX peaxkuun MIOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHca 3TUX peakuuit

1.10

ChopmupoBaHHOCT, YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peakly OT pa3inyHbIX (PaKTOpOB

1.11

CpopMUpPOBAaHHOCT yMEHUH  OOBSICHATH  XapakTep CMEIICHHS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTHU OT BHEILIHEr0 BO3JIEUCTBUS

(mpunnun Jle [larense)

O6H_Ia${ W HCOpPraHNYCCKasd XUMUA

2.1

ChopmupoBaHHOCT, YMEHUH pacKpbIBaTh CMBICT [leprnoandeckoro
3aKOHa JI.1. MenneneeBa " JIIEMOHCTPUPOBATh ero
CHUCTEMATHU3HUPYIOIIYI0,  OOBSICHUTEIBHYIO M  TPOTHOCTHYECKYIO

byHKIIHI

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh IEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoi
cucTteMbl XumMH4eckux oasemeHToB .M. MenneneeBa, HUCHOIB3ys
MOHATHUSL «S-, p-, d-dNEKTPOHHBIE OpOUTANIN», «IHEPreTUYECKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XMMHMYECKHX DJIEMEHTOB M UX COEAMHEHHU IO MEpHoJaM M Ipynnam

Ilepnonnueckoi cucTeMbl XUMUYECKUX 3i1eMeHTOB [I.11. Menneneesa
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CchopMupoBaHHOCTh yYMEHHUI XapakTepu3oBaTh (OMHUCHIBaTb) 00IME
XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB Pa3IMYHbIX KJIacCOB,
MOATBEP)KJIATh  CYLIECTBOBAHHWE  TI'E€HETUYECKOW  CBSA3M  MEXAY
HEOPraHMYeCKUMH  BEIIECTBAMHM € IIOMOIIBIO  ypaBHEHMH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupoBaHHOCTb ~ YMEHMH  yCTAaHaBIMBaTh  IPUHAIJIEKHOCTh




HEOPraHMYeCKUX BELIECTB M0 MX COCTaBy K OMNpeAEIEHHOMY Kiaccy
(rpymnme) coenuHeHu# (MPOCThle BELIECTBA — METAJIbl U HEMETAJLIbI,

OKCHJbI, OCHOBAaHHA, KUCJIOTHI, aM(bOTeprIe TUAPOKCU/EI, COJ'II/I)

2.5

CdopMUpOBaHHOCTh YMEHHI HMCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIHUKY
Ul cocTaBleHHS (OPMYJT BEIIECTB M YPAaBHEHUH XHUMHYECKHX
peakmuii, cuctematudeckyto HoMeHkarypy (IUPAC) u TpuBnanbpHbIC
Ha3BaHUA OTACJIBbHBIX HCOPraHUYCCKHX BCUICCTB (YI‘ apHBIﬁ ras,
YIJCKUCHIBIA ra3, aMMUak, ramiéHas W3BeCTb, HeErami€Has H3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHE)

2.6

CdopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XHUMHUYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE  TEHETUYECKOW  CBS3H  MEXKIY
HCOPraHMYECKUMHU  BEIIECTBAMH €  IOMOIIBK  ypaBHCHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIMOIHATE XUMHUUECKUH
HKCHEPUMEHT (pa3/IoKeHUE MEepOKCHAAa BOAOPOAA B MPHUCYTCTBUU
KaTaJIn3aTopa, OMIPEIEICHUE CpPeAbl PaCTBOPOB BEUIECTB C IOMOIIBIO
YHHUBEPCAJIBHOIO HWHAMKATOpA, BIMSHUE pa3IMYHbIX (PAKTOPOB Ha
CKOpPOCTb ~XMMHYECKOM peaklMu, peakud HOHHOTO oOMeHa,
Ka4yeCTBEHHbIE PEaKLUU Ha cysb(daT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH AaMMOHUS, PEIIECHHE DKCIEPUMEHTAIBHBIX 3a1a4 110 TeMam
«Metamne» n «Hemeramis») B COOTBETCTBUM C MPAaBUIAMHU TEXHUKU
0€30IacHOCTH TpH OOpaIleHUH C BEIIeCTBAMM M J1IaOOPaTOPHBIM
000pyZI0BaHUEM; MIPEACTABIATh pe3yJbTaThl XUMHUYECKOTO
9KCHepUMEHTa B (OpME 3aliCH YPaBHEHUH COOTBETCTBYIOLIUX

peakmuii 1 GopMyIHPOBATH BEIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

2.8

CdhopmupoBaHHOCT, yMEHHH COONIOAATh MpaBWiIa TMOJH30BAHUS
XUMHUYECKON TMOCyA0ol u 1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuja oOpamieHusi ¢ BEMIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU

110 BBIITIOJTHCHHUIO Ha60paT0pHHX XHUMHNYCCKHX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUHI XapaKTepU30BaTh XUMHYECKUE
MPOLIECCHI, JIeXKAIIHEe B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEpHOM
KHCIIOTBI, aMMHaKa, a Takke c(POpPMHPOBAHHOCTH MpeACTaBICHUN 00
O6HII/IX Hay4YHBIX IMpHUHOHUIIax nu SKOJIOTHYECKHUX HpO6JICMaX

XUMHUYCCKOT'O IMTPONU3BOACTBA

XUMUS U KU3Hb. PacuéThbl

3.1

CdopMUpPOBAaHHOCTh TMPEJCTABICHUNH O XUMHUYECKOW COCTaBIISIONICH

€CTECTBEHHOHAYYHOU KapTHHBl MHpA, POJM XUMHHU B IIO3HAHUHU




SBJICHUM TPHUPOABLI, B (OPMHPOBAHUM MBIIUICHUS W  KYJIbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOH st
pelieHus TPAKTUYECKUX 3a7a4 U HIKOJOTHYECKH OOOCHOBAHHOTO

OTHOLICHHUA K CBOEMY 310POBBIO U HpHpO,Z[HOﬁ cpene

3.2

CdhopMupoBaHHOCTD YMEHUH KPUTHUYECKH aHAJIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOJIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTepHET U Ipyrue)

3.3

CchopMupoBaHHOCTb yMEHUH COOMIOAATh TpaBMWIIa SKOJOTMUYECKU
1enecoo0pa3HOro MOBENEHUS B OBITY M TPYAOBOH JESTENBHOCTH B
HEeNsX COXPAaHEHMS CBOETO 3J0POBbS U OKPYJKAIOWIEH NPHPOIHOM

cpensbl

3.4

Oco3HaBaTh OMACHOCTb  BO3JEHCTBUS HAa JKUBBIE OPraHU3MBbI
OIIpEeNEIEHHBIX BELIECTB, NOHUMas cMbIca nokasarens [T1K, noscHsaTs
Ha MpUMepax crnocoObl YMEHbIIEHUS U MPEAOTBPALLIEHUS UX BPEIHOTO

BO3JCHUCTBUSA Ha OpraHu3M 4€JIOBCKa

3.5

CdhopMupoBaHHOCTh  YMEHHIA MIPOBOJTUTH BBIYUCIICHUS c
WCIIOJIb30BAHNEM TOHSTHS «MAacCOBasi JIOJISI BEIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHUA Ta30B MPH XUMHUECKUX PEAKIHUSAX, MaCChl
BEIIECTBA WM 00bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
TETuIoBOro 3¢ (ekra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCUICCTB, MPCBPALICHUA U COXPAaHCHUA SHCPIrun




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

HpOBepﬂeMI)lﬁ 3JIEMEHT COACPKAHUA

1

TeopeTnyeckue OCHOBBI OPraHUYECKON XUMHUH

1.1

[Ipenmer opraHnuecKkOd XUMHH: €€ BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHalIoB. TeopHsi CTPOEHUsT OPraHUYeCKHX

coequHeHnit A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHble (OpPMYJBl OpPraHMYECKUX BemecTB. [omoJorus, wuzomepus.
XuMuyeckas CBA3b B OPraHMYECKHX COCAVHEHHAX — OJMHAPHBIE M KpaTHBIC

cs3u. [Ipencrasienne o knaccuuKamy OpraHUIeCKIX BEIICCTB

1.3

HOMGHKJ'IaTypa OpTraHU4YCCKUX COCIMHEHHU (CI/ICTCMaTI/I‘{eCKaﬂ) U TPpHUBUAJIBHBIC

Ha3BaHUS BaXKHEUIIIMX HpG}lCTaBHTGHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psia. MeTaH U 3TaH — npocTeniue
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBAa (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaXO0XXIACHUC B IPHUPOAC, MMOJTYUYCHHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHUE, 'OMOJIOTMUECKUN psiA. DTWIEH U IPONMUIEH —
pocTeilliie MpeACTaBUTENN alKeHOB: (U3WYECKWe M XHUMHUYECKHE CBOMCTBa
(peakuuy THIPUPOBAHUS, TaJOrC€HUPOBAHMUS, TUApPATAUUH, OKUCICHUS W

HOJ'II/IMepI/BaI_II/II/I), MOJIYYCHHEC U ITPUMCHCHUC
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Ankamuensl: Oyrtamuen-1,3 u MetwnOyragueHn-1,3: cTpoeHue, BaxkHeHIIne
XMMUYECKHE CBOMCTBa (peakius noiauMepusanuu). IlomydyeHue CUHTETHYECKOTO

KaydyKa U Pe3HHbI

2.4

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJOTUYECKUM PsiA. AUETUICH —
MpOCTEHIINK TpeaCTaBUTENb AalKHHOB: COCTaB, CTpOeHHE, (GU3NYECKUE W
XUMHUYECKHE CBOMCTBA (peaKIny THAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUIpaTAIIH,

rOpeHusi), NOJy4YEeHUE U IPUMEHEHHE

2.5

Apenbl. benszon: coctaB, cTpoeHue, (U3NYECKME U XMMHUYECKHE CBOICTBa
(peakuyy raJoreHUpoBaHUsI 1 HUTPOBAHUS ), IOTyYEHHE U puMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3MYecKMe W  XMMHUYEeCKHe CBOilcTBa  (peakuuu
rajJJor€HUPOBAHNS W HUTPOBaHUS), MOIY4YEHHE U MpPUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTHueckasl CBs3b MEXAy YIVIEBOJOPOJAMH, NPUHALICKAIIUMU K

Pa3IMYHBIM KJ1acCaM




2.6

[TpupoHbIe HICTOYHUKH YTIEBOIOPOI0B. [IpHpoHbIii Ta3 U MOMyTHBIC HE(TIHbBIC
ra3el. Hedtp u e€ mpoucxoxaenune. CriocoObl mepepadoTku HEPTH: TEPETOHKa,
KPEKHHT (TePMUYECKUH, KATaJTMUTHYCCKHUi), muposu3. [IpomayKThl mepepaboTKu
He(TH, UX MPUMEHEHHE B IMPOMBIIIJICHHOCTH U B ObITy. KameHHBI yroiab u

IPOAYKTHI €ro nepepaboTku

Kucnoponconep:xaiue opraHn4ecKue COeMHEHNS

3.1

[IpenenbHble 0HOATOMHBIE CIIMPTHI. METaHOI U 3TaHOMI: CTPOEHUE, PU3NIECKUe
U XMMHMYECKHE  CBOMCTBAa  (peakuMd €  aKTUBHBIMU  MeTaJUlaMH,
raJoreHoBOJIOPOJIaMH, TOPEHHUE), NpUMEHeHHe. BoIopoJHble CBSI3UM MEXAY
MOJIEKYJIAMH CIUPTOB. J[eHCTBHME METAHOJIA W 3TAHOJIAa HAa OPraHU3M 4YEJIOBCKa.
MHoroaToMHbl€ COUPTHL. DTUICHIVIMKOJIb U TIMLEPHUH: CTPOEHHE, (PU3HUUECKUE U
XMMUYECKHE CBOMCTBAa  (B3aMMOAEWUCTBHE CO  ILIEJOYHBIMH  METallJIaMH,
KauecTBEHHAsl peakiusi Ha MHOTIOATOMHBIE CIUPTHI). JlelicTBUE HAa OpraHu3M

YCJIOBCKA. HpI/IMCHeHI/Ie IIMOCPprUHAa U OTUJICHITIMKOJIA

3.2

deHOM:  CTpOEHHE MOJCKYJbl, (U3UYECKHEe ¢ XMMHYECKHE CBOWCTBA.

Tokcuunocts (heHomna. [Ipumenenue penomna

3.3

AJ'IB,I[CFI/II[BI 1 KCTOHBI. (DOpMaJ'IBI[eFI/II[, AlCTAJIbACTU/L: CTPOCHUC, (bl/ISI/I‘ICCKI/Ie u
XAMHUYCECKHUE CBOHCTBA (peaKIII/II/I OKHCJICHHMA M BOCCTAaHOBJICHHA, KAYCCTBCHHBIC

peaKLII/II/I), TMOJIYUCHUEC U IPUMCHCHUC

34

OnHOOCHOBHBIE MpenebHble KapOOHOBbIE KUCIOTH. MypaBbUHasi U yKCyCHas
KHUCIIOTHI: CTpOCHHE, (PU3MUECKUEe U XUMHUUYECKHE CBOIMCTBA (CBOMCTBA, OOIIHE IS
KJlacca KHUCJIOT, peakius JTepuduKaluu), TMOJydyeHHe ¢ MpUMEHEHHE.
CreapuHoBas ¥ OJECMHOBAsI KUCIOTHI KaK MPEJICTABUTEIN BBICIINX KapOOHOBBIX

KHUCJIOT. Mblia KaK COJIM BBICIIUX Kap6OHOBLIX KHCJIOT, UX MOIOIICC JIeUCTBUE

3.5

CnoxHble 3(pUpbl KaK IPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
sa¢upos. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonoruueckas poiib

KHUPOB

3.6

VYTaeBoapl: coCTaB, KIacCU(pUKAIMS yTIeBOAOB (MOHO-, AH- M TOJHCAXapHUJIbI).
['moko3a — mpocTediinii MOHOcaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIb,
du3HYecKre U XUMHUYECKHE CBOMCTBA (B3auMoaeicTBue ¢ rupokcuaom meau(1l),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBneHwue,
Opo’keHHE TIIIOKO3blI), HAXOXACHHE B MPHUPOJE, NMPUMEHEHHE, OuoJIorhyYecKas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP MIHOKO3bl. Kpaxman u 1eiioiios3a Kak
npupoaHsie nosumepsl. CTpoeHHe Kpaxmana U Leuitoio3bl. dusnueckue u

XUMHYECKHE CBOICTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHS C HOJIOM)

A3oTcojiepiKaIiye OpraHuIecKie COeTMHECHUS

4.1

AMUHOKHCIIOTHl Kak amMQOTepHbIE OpraHUYecKue coeauHeHus. Dusmueckue u




XUMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha MpuMepe IiuiuHA). buonormueckoe

3HauYCHUE aMUHOKUCHOT. IlenTumnl

4.2

benkn Kkak TpUpPOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAs W TpETHYHAas CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB:

THJIPOJIN3, ICHATYpalusl, KAYEeCTBCHHbIC pEaKIUy Ha OeIKu

BbICOKOMOEKYIISIPHBIE COEAMHEHUS

5.1

OCHOBHBIE IIOHSTHSA XUMMHU BBICOKOMOJICKYJISAPHBIX COC,HHHCHI/Iﬁl MOHOMED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMMOJIMMEPHU3ALINN, CPEAHAA MOJICKYJIApHAasd
macca. OCHOBHEIC MCTOAbl CHHTEC3a BbICOKOMOJICKYJISIPHBIX CO@III/IHCHI/Iﬁ -

noJIMMEpHr3aluAa U NOJUKOHICHCAIUA

5.2

BKCHepI/IMCHTaHBHHC MCTOAbI H3YUYCHUA BCHICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMJICHHUC C 06pa3uaMH MNPUPOAHBIX 1 HCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'0 KaydyKa U pC3UHbI

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeopeTnyeckre OCHOBBI XUMUHU

1.1

XUMHUYECKUH 3JIeMEHT. AToOM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 00OJIOYKA.
DHepreTHYecKue YpOoBHH, MOTyPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacmpeeneHns JIEKTPOHOB M0 OpOUTANSAM B aTOMax AJIEMEHTOB

NEePBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(PUTYpPAIUs aTOMOB

1.2

Ilepuoanueckuii 3akoH u llepuoanueckas cucrema XuMudeckux anemMenTos J[. 1.
MengeneeBa. CBs3b MEPHOJUYECKOTO 3aKkoHa W llepmoamdeckoid CHUCTEMBI
XuMu4eckux ieMeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XHUMHUYECKUX DJJIEMEHTOB U
00pazyeMbIX UMH MPOCTBIX M CJIOXKHBIX BEIHICCTB [0 TPYIIaM U TEPHOMAM.

3HadeHue NEepUoOoANYCCKOro 3aKOHa B pa3BUTHHU HAYKU

1.3

Ctpoenne BeniecTBa. XHMHUYECKass CBA3b. BHIbBl XHUMHUYECKOM  CBS3HU
(koBaJleHTHasi HEMOJISIpHAs M IOJIIpHAs, WOHHAs, MeTrandeckas). VoHsI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHON XMMHUYECKON CBSA3HU

(oOMeHHBIH U TOHOPHO-AKIENTOPHBIN). Bomopoanas cBs3b

1.4

BaneHTHOCT®. 9J'ICKTpOOTpI/II_[aTCJ'IBHOCTL. CreneHb OKHUCIICHUS

1.5

BemiecTBa MOJNEKYJISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA
cocTaBa BellecTBa. THIBl KPUCTALIMYECKUX PEHIETOK. 3aBUCHUMOCTH CBOMCTBA

BELIECTB OT THIIA KpUCTAUIMYECKOW pemeTku. [loHsaTHe 0 IHMCIepCHBIX




cucremMax. McTuHHBIE U KOJUIOWAHBIE PAaCTBOPEI. MaccoBas J0JIs1 BE€IIECTBA B

pacTBope

1.6

Knaccugukarus Heopranndeckux coeinHeHnit. Homenknarypa HeopraHnueckux

BC€IICCTB

1.7

XuMH4ecKas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHMYECKOW XMMHM. 3aKOH COXPAHEHMSI MacChl BEIIECTB,

3aKOH COXpaHCHUA 1 MPCBpAICHUSA SHCPIUU IIPpHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB

1.9

OOpatumble peakuuud. XUMHUYecKoe paBHoBecue. DakTOphl, BIUAIOLUIMNE HA

cocTosiHre xumuieckoro pasHoBecus. [Ipunnun Jle [llarenbe

1.10

OnextponuTnueckas aucconuanusa. CunbHble W ciabbie anekTponuthl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCIAs, HEUTpabHasl, IlelouHast. Peakiuy HOHHOTO

oOmMmeHa

OKuCINTEITFHO-BOCCTAHOBUTEIIBHEIC p€akuuu

HeopraHquCKa;I XHUMMUA

2.1

Hewmerannel. Ilonoxenue HemeramioB B Ilepuoanueckoit cucteMe XUMHUYECKUX
sanemeHToB J[.M. MenzneneeBa U OCOOEHHOCTH CTPOEHHUSI aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIJIOB. AJIJIOTPONHS HEMETAIUIOB (Ha IIpUMEPE KUCIOPOa, CEPHI,

docdopa u yriaepoaa)

2.2

XUMHYECKUE CBOMCTBA BAaKHEHIIMX HEMETAJIOB (TalloT€HOB, CEphl, a30Ta,
dochopa, yraepoma W KpeMHHS) W HMX  COCIUHEHUH  (OKCHIOB,
KHUCTIOPOJICO/IEPIKALIUX ~ KUCTIOT, BOJOPOJIHBIX coeauHenwuit). I[lpumenenue

BXKHEUIIINX HEMETAJUIOB U X COCTUHEHUN
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Meramnsl. Ilonoxenue wmerawioB B Ilepuogudeckoil cucTeMe XMMHYECKUX
anementoB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiuioB. OOmme pusmdeckune cBoiicTBa MeTayioB. CIUIaBbBl METaJIOB.

DIEKTPOXUMHUYECKHUH Psii HANPsHKEHUH METallIoB
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XWUMHYECKHUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIMid, KaJbIUH,
MarHui, aJlOMUHUM, [UHK, XPOM, >K€JIe30, Melb) U uX coeauHeHui. OOiue

CII0COOBI IMOJIY4YCHUA MCTAJIJIOB. HpI/IMCHeHI/Ie MCTAJJIOB B 6I>ITy U TCXHHUKC

2.5

I'eneTnyeckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAIIUX K PA3TIUYHBIM

Ki1accaM

XUMHS U )KU3HD

3.1

Ponp xuMuM B oOecIieueHUH BKOHOFHHGCKOﬁ, SHCPFCTHHCCKOﬁ u HHHIGBOﬁ
6€3OHaCHOCTI/I, PasBUTUU MCAWLIUHBI. Iloustue o HAay4YHBIX MCTOJAaX ITO3HAHUA

BCIICCTB U XUMHUYCCKHUX peaKI_[I/Iﬁ




[IpencraBnenust 06 OOLIMX HAyYHBIX MPHUHILMIAX MPOMBIIUIEHHOTO MOJYYEHUS

BAKHEMIIMX BelECTB. YUeNOBEK B MHUpPE BEIIECTB MU MAaTEPUAJIOB: BAXKHEUILNE

3.2 CTpOUTENIbHbIE MaTepualbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO,
KepaMHuKa, MaTepuasibl JUIsl 3JEKTPOHUKH, HaHOMAaTepuasbl, OPTaHUYECKUE H
MUHEpaJIbHbIEe YI00pEeHUs
XuMHS W 300pOBbE UEJOBEKAa: IpaBHUjia HCIOIb30BAHUS JIEKAPCTBEHHBIX

33 [IPEnapaToB, IpaBuia OE30MaACHOT0 UCIIOIb30BAaHUS IIPENapaToB ObITOBOM XUMUHU

B HOBCGHHGBHOﬁ KHU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

* Xumus, 10 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBemieHue»

» Xumus, 11 xnacc/ I'abpuensn O.C., OO1IecTBO ¢ OrpaHUYEeHHON
oTBeTCTBEHHOCTHIO «JIPODAY; Akinonepnoe obiiectBo «M3aaTenbcTBO
«IIpocBemieHue»

* O.C. I'abpuensan u np. Xumus. 'otoBumces xk EI'D.

* O.C. T'abpuensn. Xumus. [locoOue 1uisi MIKOJBHUKOB U MOCTYMAOIINX B
BY 3L

* JI.1O. To6potun, P.I'. UBanoBa, A.C. Kopoienko. XuMus: TUIaKTHYECKUE

Marepuainsl: 10 — 11 k.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

* [Iporpamma kypca xumuu it 8-11 kiaccoB 0011e00pa3zoBaTENbHBIX
yupexaennii. ['abpuensa O.C. — M.; [Ipoda, 2011

» ['a6puensu O.C., JIeicoBa I'.I"., Beenenckas A.I'. Xumus. 10 xmace. B 2 4.
«HactonpHas kaura yaurens». — M.; JIpoda, 2010

» O.C.I'abpuensn, A.B.SAmykoBa Xumusi. Merogudeckoe nocooue. 10 kiacc.

ba3zoBeiit ypoBenb. —M.; JIpoda, 2011



* A.A Kapuosa, A.H.JIeBkuH «Oprannueckas XuMus», 3a1a4u U IPaKTUUECKUE
paboThI (7151 6a30BOT0 ¥ MPOGUIBLHOTO YPOBHS),» ABanon», Cankt-IlerepOypr.
2005

* ['abpuensu O.C., JIsicoBa I'.I'., BBenenckast A.I'. Xumus. 11 kiace. B 2 4.
«HacronpHas kaura yuurens». — M.; poda, 2010

» O.C.I'abpuensn, A.B.SAmykoBa Xumusi. Merogudeckoe nocooue. 11 kiacc.

bazossiit yposens. —M.; lpoda, 2009

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://www.youtube.com/watch?v=deCVDTCtqHI
https://www.youtube.com/watch?v=PXSNJa8Lv{8

https://do2.rcokoit.ru/

https://www.youtube.com/results?search query=%D0%B8%D0%BD
%D1%84%D0%BE%D1%83%D1%80%D0%BE%D0%BA+

%D1%85%D0%B8%D0%BC%D0%B8%D1%8F






