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HOACHUTEJBHASA 3AIINCKA

[IporpammMa TO XUMHUH Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06
oOpazoBanun B Poccuiickoit @enepaunun», TpeOOBaHUNH K pe3ylibTaTaM
OCBOCHHMS (efepalnbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIEero
oOpazoBanuss  (DPOII  COQO), mnpencraBieHHbIXx B DeneparbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npenojaBaHus  ydyeOHOro mpeamera «XuMus» B 00pa3oBaTeNIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuy, peanu3yrommx OCHOBHEIE
00pa3oBaTeIbHbIEC MPOTPAMMBI, U OCHOBHBIX MOJIOkKEHUN «CTpaTeruu pa3BUTUS
BocnuTanuss B Poccuiickoii @eaepauuu Ha 1nepuon g0 2025 ropa»
(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOZI0B K pa3paboTKe MPOrpaMMBbI 10 XUMHUH, K OMPEACICHUIO
oOmel crpaterud OOy4YEHHs, BOCHHMTAHMS MW Pa3BUTHS OOy4aroUIuXcs
cpeacTBaMHu ydeOHOTOo mpeamera «Xumus» s 10—11 kiaccoB Ha 6azoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxeHus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111€00pa30BaTEeIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO MX
oOpa3oBaHHOCTU. OHO CIHYXHUT 3aBEpIIAIOIIMM JTAalOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEIOCTHON CHCTEME XHUMHYECKOro 0Opa3oBaHUsl. OTH ILIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJLI, (HOPMUPOBAHMUS MHUPOBO33PEHUSI U OOIIIEH
KYJbTYpbl YEJIOBEKa, a TAKXKE HKOJOTHUYECKH OOOCHOBAHHOIO OTHOIICHHS K
CBOEMY 3JI0POBbIO U MIPUPOAHON cpene. Peanuzyercss xuMmuyeckoe o0pa3oBaHue
oOyyarommxcsi Ha YPOBHE cpeaHero oOimero oOpa3oBaHUsl CPEACTBAMHU
y4eOHOro TmpeaMeTra «XUMHsS», COJACP)KaHHME W TMOCTPOEHHE KOTOPOTO
OTPE/ICNICHbl B MPOTpaMMe MO XUMHUHU C YUYETOM CHenu(PUKU HAyKU XUMUH, €€
3HAQ4YEHUS B MO3HAHUM MPUPOIBI U B MATEPUATILHOM KU3HU OOIIECTBA, @ TAKXKE C
y4€ToM OOIMX 1eJie W TPUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero oOmiero oOpasoBaHusi B Poccuiickoit
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJib B
COBPEMEHHOM IMBWIM3AllMM, B CO3JJaHMM HOBOW 0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B (OpMHUpPOBAHHE PALMOHAIBHOTO
HAayqyHOTO MBIIUICHUS, B CO3JaHUE IEJIOCTHOTO TMpEACTaBiICHUS 00
OKpY)KalollleM MHUpPE KaKk O €JIWMHCTBE MPUPOJLI M YEJIOBEKa, KOTOPOE
dbopmupyercss B XUMHU Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOTO COCTaBa
OKPY’KAIOIIEro MUpPa, OCO3HAHUS B3AMMOCBS3U MEXIY CTPOCHUEM BEIECTB, X
CBOMCTBaMHU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHUSI.

TecHO B3aUMOJICHUCTBYSI C JIPYTUMH €CTECTBEHHBIMU HayKaMH, XUMHS
cTaja HEOThEMJIEMOM YacThI0 MHUPOBOM KyJIbTYpbl, HECOOXOAUMBIM YCIOBHUEM
YCHEUTHOTO TPYyJAa W KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMEHHasT XUMUS
KaK HayKa CO3MJIaTelIbHas, KaK HayKa BBICOKUX TEXHOJIOTHM HampaBjcHa Ha
peuieHue TI00abHBIX TPOOJIeM YCTOWYMBOIO PpPa3BUTHS 4YEJIOBEYECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTHYECKOW O€30MacHOCTH U
OXpaHBbI 3/I0POBBSI.

B cooTBeTcTBHMU ¢ OOLIMMM LEISIMU M MPUHIIUIIAMHA CPETHEro OOIIEeTro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 xmacchl, 0a30BBIi
YPOBEHb U3YUYEHHUs]) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIICKYIbTYPHYIO



NOATOTOBKY  oOydaromuxcsi,  HEOOXOIMMYKO UM Il BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCICIIHOTO BKIIIOUEHHUS B KU3Hb COIMyMa,
OPOJOJDKEHUsT 00pa3oBaHHMs B  Pa3IMYHBIX O0JacTsX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocrapnsomuUMH  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannyeckas xumusi» U «OO0mIas U HEOpraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM M0 HEOPTaHUYECKON XUMUU (C BKIIOYEHUEM 3HAHUM U3 001Iei
XUMUU) U OpraHudeckoil xumuu. @opMupoBaHUE JaHHOW CUCTEMbI 3HAHUU MIPU
U3YYEHUH TIpeIMeTa O0ECIeuYrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMHUH.

CrtpykTypa conepkanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HeopraHuveckas XuMus» c(HOpMHpOBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO IOJAXO0/Ja K H3Y4YEHHUI0 Y4eOHOro martepuana U o0O0ycCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  DPAa3BUTHEM 3HAHUN HA  OMNpPEACIIEHHBIX
TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYecKOM XWMHUU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCIMHEHMUM, a TakKe Ha YPOBHE CTEPEOXMMHYECKHUX U DJICKTPOHHBIX
IpeICTaBlIeHU O cTpoeHuu BemecTB. CBeneHuss 00 M3y4aeMblX B Kypce
BEIIECTBAX JAlOTCSd B Pa3BUTUU — OT YIVIEBOJOPOJIOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUN. B Kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJBHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKOMN pEaKIIH.

[Tog HOBBIM yrioM 3peHUss B TpeaMmere «XuMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs H3YYEHHBI Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKU MaTepuanl U (aKTOJOTUYECKHUE CBEIICHHMS O BEIeCTBaX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 Heopranmueckas
XUMUSD» 00YyYarolmuMCsl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOMIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKEe MOHATh UCTOPHUUECKOE U3MEHEHHE (PYHKIUI ITOro 3aKoHa —
0T 0000mIaromIel 10 00BIACHSIONIEH U MPOTHO3UPYIOIIEH.

Enunasgs cucremMa 3HAHMM O BaXXHEHMIIIMX BEIIECTBaX, MX COCTaBe,
CTPOCHUHU, CBOMCTBAX W MPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEaKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AOomoJHAeTcs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMHU COJICPXKAHUS, HWMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
PUKJIAJHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3H
XUMUU C JIPYTUMH HayKaMH, PACKphIBAIOT €€ poJib B TMO3HABATEIbHOU U
IPAKTUYECKOMN JEATEIHHOCTU YETIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHUS
K TpollecCy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX MPHUIIOKCHHIMA
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYCCKU
OCMBICTTUBATh WH(MOPMAITMI0O W TPUMEHITH €€ JUIsl TIOMOJIHCHUS 3HAHUH,
pEeIICHUs] HMHTEIUICKTYATbHBIX W JKCIEPUMEHTAIBHBIX HCCIIEI0BATEIBCKUX
3amad. B memom conepikanne ydeOHOTO mpenMera «XuMUs» JaHHOTO YPOBHS
W3Y4YEHUsT  OPUEHTHpPOBAaHO Ha  (OpPMHpPOBaHHE y  OOYYaIONIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIJIsl TOHUMaHUST (PUITOCOPCKUX UACH, TAKUX KaK:
MaTepualbHOEC €IWHCTBO HEOPTraHWYECKOrO0 W  OPraHW4YecKOro  MHpa,
00yCJIOBIIEHHOCThH CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh
MPUPOJHBIX SBJICHUA MYTEM SKCIIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (haKTaMH ¥ TEOPETHUCCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIH XUMHUU



B pEUICHUH OHKOJOTMYECKHMX TpodsieM, a Takke mpobieM cOepexeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B maHe pemeHuss 3amady  BOCHUTAHUS, PAa3BUTHUS M COLMAIU3AIMH
oOy4Jaronuxcsi TPUHATHIE MPOrPaMMON MO XUMHH TMOAXOJAbl K OMpPEACIICHUIO
collepKaHUsI W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMIMX 0a30BOE 3HAUYCHHUE IS
pPa3MYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUsS NpoOsieM, TMOHCKa, aHalu3a |
00paboTkn  WMH(OpMAIMK, HEOOXOAMMBIX JUISI  MPUOOPETEHHUS  OIbITA
IPAKTUYECKONH U MCCIIEIOBATEIbCKOM NEATeTbHOCTH, 3aHMMAIONIC Ba)kKHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHU KaKk Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs, IpH
OMpENEICHUN COICPKATEIbHOW XapaKTEPUCTUKHU IeJiel u3yudeHus MpeaMera
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJAUIMOHHO TPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKM KaKk OOJAaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHHUS TaKOH
MOJAXO0J K ONpPENENICHUI0 LeJied W3y4eHHs] TMpeaMeTa SBJSETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMHU ILIEJISIMU M3YyUYEHHs MpEeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XUMHYECKHX 3HAHUW KaK BaKHEHIIeH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KItOUEBbIe MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M ITOHUMaHUE
CYIIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS,;

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX st
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HH;

e pa3BUTHE YMEHUW U CIOCOOOB  JCSATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSACHEHHEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuM, conepkaTelbHas XapaKTepUCTUKA IieJied U 3ajad
U3Y4YEeHHS MpeAMeTa B MPOrpaMMe MO0 XMMHUH YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHET0 OOIIero
oOpazoBanusi. CerojHsi B MPENoOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
NPEANnoYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEp’KaHus  OOydYeHHS,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 00Ie00pa3oBaTenbHON
OpraHW3alliM, BIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIIMOHAILHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMU aKTUBHOTO MOJTYUYEHUS 3HAaHUI
Y IPUMEHEHUS UX B pEabHOM JKU3HU IS PEIICHUS MPAKTHIECKUX 3a/1ad.

B cBsi3u ¢ 3TUM mpu U3YYEHUU TMpeaMeTa «XUMHs JOMUHHUPYIOIIEEe
3HAYCHUE MPUOOPETAIOT TAKKE IEJN U 33]1a4H, KaK:

aganTays OOyYaromMXcsi K YCIOBUSM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (opMUpOBaHHE HWHTEUICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO,  COTPYAHUYECTBY,  CaAMOCTOSITCIbBHOMY  TPUHSITHIO
IPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMECHEHHUEM;



dopMupoBaHUe y OOYYArOIIMXCS KIFOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE IS PA3JIMYHBIX BHUIOB
NCATEIBPHOCTH: PEIICHWS MpoOJieM, TIOMCKa, aHaim3a ©  00pabOTKH
uHpOpMAIIUK, HEOOXOMUMBIX JUIS TPHUOOPETCHHS OIbITa JIEATCIbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B ITO3HAHMHM XHMHH, a TaKKe IS OICHKH C
MO3UIIMK  3KOJIOTHYECKOW O€30MacHOCTH XapakTepa BIMSHHS BEIISCTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHM3M YCIIOBEKA U IIPUPOIHYIO CPEAY;

pPa3BUTHEC MMO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OOyYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITCIIBHO IPHOOPETaTh
HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBHUU C >KM3HCHHBIMH IOTPEOHOCTSIMH,
UCII0JIB30BaTh COBPEMCHHBIC WH(MOPMAIIMOHHBIC TEXHOJIOTHUU I IOUCKA M
aHajgu3a Yy4eOHOM MW  HAYYHO-TIONMYJIAPHOH HMH(POPMAlUA XHUMHYECKOTO
COJICpIKaHUS;

dbopMHpOBaHHE W Pa3BUTHE Yy OOYYAIOIIHUXCS acCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUIEHUs, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMBbI, B YACTHOCTH, IpU IUIAHUPOBAHUU U
IIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOy4aromuxcs YOSXKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMUH, €€ BaXHOW POJU B PEIICHUM TII00ATBHBIX MPOoOsieM
PaIlMOHAIBHOTO MPUPOIOIOIH30BAHUS, TOMOJHEHUS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUs TMPHUPOJHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OCpeKHOTO OTHONICHHS K TMPUPOJIE UM CBOEMY 3J0pPOBBIO, a TaKxke
NPUOOPETEHHST OMbITa HWCIIOJIB30BAHUS TMOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpemHero o6imiero oOpa3oBaHUs MPEaMET «XUMUS»
0a30BOTO YpPOBHSI BXOJUT B COCTaB mpeaMeTHou obnactu «EcTecTBeHHO-
HAy4YHbIE TPEIMETHI.

OO6miee uyMcIO 4YacoB, OTBEACHHBIX IS M3YyYEHUsS] XUMHHU, Ha 0a30BOM
ypOBHE CpeaHero o0Iero oopa3zoBanus, coctapisgeT 68 yacos: B 10 kimacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (1 uwac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHu4YecKO XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTUE U 3HAUEHUE
B ITOJIYYE€HHH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPUS CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPTAaHUYECKUX COEAUHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJMHEHUHN (CUCTEMaTHYecKasi) U TPUBHAIIbHbBIC
Ha3BaHUS BAKHEUILINUX MIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAILICHUI:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJI OPTraHWYECKUX BEIIECTB, HAONIOACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHUYECKUU psAn. MeTraH u 3TaH —
IpOCTEUIINE MPEACTABUTENN aJKaHOB: (U3MYECKHUE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIIEH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytaaueH-1,3 u meTunOyTanuen-1,3: cTpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
ALleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOWMCTBAa  (peakiuu  TUIPUPOBAHMS,
raJIOTeHUPOBAHUSI, TUAPATALIUU, TOPEHUS ), IIOTyUYEeHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, gusudeckue u Xumuyeckue ceoucmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NoOJYy4YeHue u npumerenue. TOKCUYHOCTD
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoHBIE UCTOYHUKHM YIJIEBOAOPOAOB. [IpUpOaHBIA Ta3 W TOIyTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYEeCKUil), mupoiu3. [IpoayKTsl
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIEpUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3llaMu IUIACTMACC, KAaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOJTydYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUUA MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsiopoacoaep:kamnue oprannyeckue coenHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIUPTOB. JIelicTBUE METaHOJa U ATAHOJIAa HA OPTraHW3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. OTWICHIVIMKOAb W TJIMLEPUH: CTPOEHUE,
¢usznueckue M XUMHYECKHE CBOMICTBA (B3aMMOJEHCTBUE CO IICIOYHBIMU
MeTajlJlaMH, KaueCTBEeHHasl peakilds Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[puMeHeHre rimmuepruHa u STUICHTIUKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH.. MypaBbuHas U
YKCYCHAasi KUCIJIOThI: CTPOCHHE, GU3HUECKIE U XMMUYECKHUE CBONCTBA (CBOMCTBA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), TI[OJydYeHue U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxnble >QUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponus
cnoxubiX dpupoB. Kupwel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapunbl). [JOko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aMMOICHCTBUE C
rugpokcugom meau(ll), okucinenne aMmmuadHbIM pacTBopoM okcua cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HEeJUTt0NI03bl.  PU3NUYecKre M XMUMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIu3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAIICHUIL:
poBesieHne, HaOJI0/IEHHE M OMMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuznoM meau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOIEHCTBHUE TIUIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOJHOTO BEUIECTBA WM MPOJAYKTAa PEAKIMH IO HU3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3oTcoeprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI  Kak  aM(OTepHbIE  OpPraHMYECKHE  COCIUHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonoruueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DKCnepyUMeHTAIbHbIE METOAbl U3YyYEHHUS BEIIECTB U UX IPEBPAICHHI:
HaOJI0JICHNEe W OMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYypalus OCEIKOB
NIpU HAarpeBaHUH, [IBETHBIE PEAKIIUU OCIKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMED, TIOJUMEp, CTPYKTYPHOE 3BEHO, CTEICHb MOJIMMEPH3AIUH, CPETHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJIbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4yKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NpU M3YYCHUH OpPTraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJIIEHUWE, HAy4YHBIM (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CHUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
DHEPTreTUYECKUM YPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TOPOJbI, TOJE3HbIE WCKOIMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO TMUTAHUA,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XUMUYECKHN »eMEeHT. AToM. Sapo aroma, H30TOMBL. JIEKTPOHHAs
000J109Ka. DHEpPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacpeesICHUs AIEKTPOHOB IO OpOUTAJISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHECHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX HMMHU MPOCTBIX U CJIOKHBIX
BEIIECTB [0 TpyHIaM M MEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XUMHYECKOW CBA3U
(xoBayieHTHAsl HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTALNIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10Jis BEIECTBA B pACTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHNMYECKON M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEILECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3JIMYHbIX (PAaKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipunnumn Jle [larense.

Onektponutuueckas nuccoruanus. CUIbHbIE W CJa0ble 3JICKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M UX IPEBPAIICHUIL:
nemoHcTpanus Tabmui «lleproguyeckas cucreMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJEICH KPUCTALTUYECKUX PEIIETOK, HaOII0IcHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIOKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKONW paboThl «BiusHue pa3iIudHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCIOJIb30BAHUEM MOHATHUS «MACCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3memeHToB JI. V1. MennaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJUIOB (TaJOT€HOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS) W HUX  COCAMHEHWH  (OKCHOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenne metamios B [lepuoanyueckoit cucreMe XUMUYECKUX
anemenToB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



000104eK aTOMOB MeTauioB. O01Me Ppuznueckrue cBoicTBa MeTaioB. CruiaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HATIPSIKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BOKHEUIIMX META/UIOB (HATpHM, Kalui, KaJabIlUi,
MarHui, allOMUHUN, IIUHK, XPOM, KeJI€30, MeJIb) U UX COCIMHEHUH.

OO61ue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUM:
W3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ/1au, HAOJIOJCHUE W ONMUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  AJIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeriecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIUUYECTBY
BEIIIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, ©CIIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, SHEPTETHUYECKON U TTUIIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB U MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuMHS U 3J0POBBE YEJIOBEKA: IPABWJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiaa O€30IaCHOTO HCIIOJIb30BaHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHATHH, SBIISIOMIUXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TTOHATHS: HAYYHBIN (akKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBIICHHUE.

dusznka: Marepus, dHEPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH,
VWOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJa, SHEPIreTUYECKUN YpPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3HUUYCCKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, O3KOocucTema, Ouocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMHUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJIIypTIusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHrajiosB, CEJIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIHUOHHBIX MaTCpUuaioB, OJICKTPOHHAsA IMPOMBIINIJIICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHHUSA IIPOI'PAMMDLI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyYaronMMUCs TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JTMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWe OOYyYarOUIUMUCS POCCUUCKON TpakIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XMWY,

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIE TIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW UM BOCIHTATENILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U UJ€aJIaMH POCCUNUCKOTO IPaskIaHCKOTO OOIIECTBA, TPUHSATHIMU B
o0lIIIecTBE HOPMaMH U TIpaBUJIAMH TOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHOM M MPAKTHUUYECKOW JIEATeIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAaX M MPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHHS], JIOTHUKY H
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIOCTUKEHHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX TOHCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze  WHGOpPMAMM O  MEPEJOBBIX  JIOCTUKEHUSX  COBPEMEHHOU
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEAECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl IIEHHOCTEW 3J0poBoro M 0Oe3omacHoro oOpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIHCKON
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3iudHOro poja, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaCKTOPHUH
obpazoBaHus, Oyaymen npodeccun U peaausalud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS! K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBHUM, NPUHOCAIIMX BpEd OKPYKAIOLIEH
MIPUPOHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArONPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESTEIBHOCTH 3SKOJOTMYECKOW HANpaBJIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMY B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLIMATIBLHON



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH WICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
NPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €MHCTBE MPUPOIBI U YEIIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexIEHHOCTH B 0CO00OW 3HAYMMOCTH XUMHUHU JJISi COBPEMEHHOMU
MUBWIM3AIMHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3/aHMM HOBOW 0a3bl MaTepUaTbHOW KYJIBTYPHl, PEHICHHH TJI0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHhEBOM, SHEPTETUICCKOM,
NUIIEBOH W  DKOJOTHYEeCKOW Oe30MacHOCTH, B pPa3BUTHH  MEIWIIMHEI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOM KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TOHHMMAHHS CYIIHOCTH METOJ/OB
MO3HAHUA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIET0 MHUPa U MPOUCXOIANIMX B HEM H3MEHEHUM, YMEHHUS JelaTh
000CHOBaHHBIC 3aKIIIOUEHHS HAa OCHOBE HAay4YHBIX (HAKTOB M HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENHLCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30OBaHUIO U
caM000pa30BaHUI0, K AaKTMBHOMY IIOJYYCHHIO HOBBIX 3HAHUI 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaYUMBble IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOy4YaAIOUIUXCS
MEXAUCHUILTMHAPHBIE (MeXTpeIMETHBIE) oOllleHayYHbIe MIOHATHS,
OTpaXKAIOUIUE IETOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHelu(UKy METOI0B
MO3HAHUS, WCIOJIL3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIMUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HAOIIOJIEHUE, U3MEpEHUE,
SKCIIEPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIC y4ueOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PpEryJSTUBHBIE), oOecreunBaromuye (HOpMUpPOBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMHU O0YyJaroIIuXCs;

CITOCOOHOCTH oOydJarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHOM M COLIMAILHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATHBHBIMA U  PETYJISTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTW)KEHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIBbHOCTH C TOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aHMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE MTOHSATUS IS OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KIacCH(UKAIMA BEHIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE paCCYXKISeHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJ) DJJIEeMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHYECKOM pEaKIHH — TMPHU PEHICHUH YUeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh Ha3BAaHHBIE MOJICIbHBIC
MPEJCTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
IIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBHOIO IIJIAHUPOBAHUS M IPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJOM  TpOIecca, CaMOCTOSITEIbHO  TMPOTHO3UPOBATH €Tr0  pe3yJibTar,
dbopmynmupoBath 0000IIEHHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS] MPAKTHUYECKUX 3aJlady, MPUMEHEHUIO Pa3TUYHBIX
METO/I0B TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCA B PA3JIMYHBIX HWCTOYHHMKAX WHoOpManuu (Hay4dHO-
MOMyYJISipHAsT JINTepaTypa XHUMHYECKOTO COJCp>KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHeTa), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NpEICTaBIICHUs,  KPUTHUYECKM  OLIEHMBaTh €€  JOCTOBEPHOCTb  H
HEMPOTUBOPEUYUBOCTD;

(GbopMyIHpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCHOJB30BaHUS UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HH(OpMalMen: NPUMEHSITh MEXIpeAMETHbIE (pU3nUecKue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl,  aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMHM JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOW TEeMbl B XOJ€ JHayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (GOPMYIUPOBATH CBOM IPEIJIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIpH
BBITIOJIHEHUA XUMHUYECKOTO JKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEILIECTB, PEAIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIIUI B X0J1€ 00CYX ACHHUS U OOMEHa MHEHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeILHOCTD, OMNpeesiss e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJIHEHUN YYE€OHBIX M HCCIEAOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUSD)
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOM TPAMOTHOCTH, HEOOXOMMMOW [JIsl PEIICHUS MPAKTUYCCKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0oioyka aTroma, MOJEKYyJia, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTD,



XUMHYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHas  Macca, MOJIAPHBIA  OO0BEM,  YIJCPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTHYCCKHIMA
P, TOMOJIOTH, YTJIEBOJAOPOJBI, KHCIOPOI U a30TCOMACPIKAIIUE COCTUHEHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCTUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHndecKux BemiectB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHMS, JICKAlie B OCHOBE TIOHUMAaHUS
NPUYUHHOCTH W CHUCTEMHOCTH XUMHYCCKHX SIBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W 0€30MacHOM HCIOJIb30BaHUU
BRXHEHUIINX OPraHUYECKUX BEIISCTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTEPHBIC MPU3HAKUA MTOHITHIA,
yCTaHaBIUBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHSTHS
IIpU OTIMCAHUN COCTaBa, CTPOCHHUSI M MTPEBPAIIICHUI OPraHUIeCKIX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JJIs
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYecKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MIUTIOCTPAIIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABINBATH IPUHAIICKHOCTh H3YUECHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpPeAeIIEHHOMY
KJIacCy/Tpynne coeauHeHud (YriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIE COCIMHEHHUsSI), JaBaTh MM Ha3BaHUS IIO
cucremaTrueckoir HomeHkiatype (IUPAC), a Taxke NpUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTNIEIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOb, TTULEPUH, (heHo, popManbaerul, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHasl KHCJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtnepoBa mis oOBSCHEHHsS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
bu3nuecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMUHbIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, TWICH, MPOIUJICH, alleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUJICHTIMKOJb,
TJIAIEepYH, (GEHOJI, alleTalbIeTH ], MypaBbUHAS U YKCYyCHAsi KUCIOTHI, TIFOKO3a,
Kpaxmayi,  I[eJUI0JIO3a,  aMHUHOYKCYCHasi — KHCJOTa),  WLIIOCTPUPOBATH
FCHETUYECKYI0 CBSI3b  MEXKJYy HHUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh HMCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU 1 MPAKTUIECKOE MPUMEHEHHUE MMPOAYKTOB MEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMK 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpPMHUPOBAHHOCTh YMEHMH BIIQJIETh CHUCTEMON 3HAHMM 00 OCHOBHBIX
METO/[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
NPUHATHUS PEIICHUNH B KOHKPETHBIX J>KM3HCHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMCHECHHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOR;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIydeHUE OTUJICHA M U3YyYEeHHE €ro CBOWCTB, Ka4YeCTBEHHBIC pPEAKIINH
OpPraHUYeCKUX BEIECTB, JCHATypalus OCIKOB IpPU HArpeBaHWU, IIBETHBIC
peakiuy OeTKOB) B COOTBETCTBUHU C NMpaBUIaMU TEXHUKH O€30MacHOCTH IIPHU
oOpanieHn ¢ BelIeCTBaMH M J1a0OpaTOpHBIM O0OpPYJOBaHUEM, MPEACTABIIATDH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOPMYyIUPOBATh BBIBOJBI HAa OCHOBE JTUX
pPE3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOPMAIMIO, TOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAaCCOBOMA
uHpopmaiuu, IHTepHeT U ApyTrux);

c(hOpMHUPOBAHHOCT, YMEHUU  COOMIOJaTh  MpaBUjia  SKOJOTUYECKU
11eJeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM JIEATEILHOCTH B IEJSAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpebl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA >KUBBIC OPTaHU3MBI OMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasaresns [1/IK, mosicHaTh Ha mpuMepax crocoOsl
YMEHBIICHUS U TPEIOTBPAIICHUS] MX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YEJI0OBEKa,;

JUTsE OOY4arOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUASIIMX OOYy4YaloIUXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains nmma  3anucu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM: O XHUMHUYECKON COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XHUMHUM B TIO3HAHWHW SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTMUECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKHHA 3JIEMEHT, aToM, W30ToII, S-, p-, d-
ANIEKTPOHHBIE OpPOUTATU aTOMOB, MOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHUCJICHHS, XHUMHUYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKas, BOJIOPOAHASA), KPUCTAIIIAYECKAs



pelmETKa, TUIBl XUMUYECKUX PEAKIINHI, PACTBOP, DJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS IHCCOLMAIUSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHHS M IPEBPALLCHUS
SHEPTUU MPU XUMUYECKHUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEkKAlIM€ B OCHOBE ITOHUMAaHHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHMMHUYECKUX SIBJICHUH, (DAKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, IMOJYYEHUM U OE30MaCHOM HCHOJIb30BAHUU
BXHEUIINX HEOPTaHUYECKHUX BEIECTB B OBITY M MPAKTUUYECKOMN IESITEIIbHOCTU
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABIIMBaTh WX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOLIWE IOHSATHS
IIPU OMMCAHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
coctaBieHuss GOpMysa BEHIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJICTIbHBIX HEOPTAHUUYECKUX BEIIECTB (yrapHblii Ta3, yrieKUCIbIi Ta3, aMMHUaK,
raméHasi i3BeCTh, Heral€Hasi U3BECTh, IUTHEBAsS COJIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ
XUMHUYECKON CBs3U (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOJHAs) B
COCAMHEHUAX, THUN KPUCTAIMYECKOW PEMIETKA KOHKPETHOTO BEILECTBA
(aToMHast, MOJIEKYJIsIpHAs, HOHHASI, METAILTHYECKast ), XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO UX COCTaBY K OMNPEAeIEHHOMY Kiaccy/Tpyrme
COeMHEHMI (TPOCThIE BEIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJIbI,
OCHOBAaHMSI, KUCJIOTHI, aM(pOTEPHbIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPHUOIMYECKOTO 3aKOHA
JA. W. MengeneeBa U JIEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX »3jeMeHTOB |—4 mepuonoB Ilepronnueckoil cuCTEMBbI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIb3ysT MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPreTHUYECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTM HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCIMHEHUN 10 MeproaaM U rpynnaMm llepuoandeckorn CUCTeEMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKI1Y HEOPTaHUYECKUMHU
BEIIIECTBAMH C MOMOIIBIO YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MIPU3HAKAM (YKCIY U COCTABY PEarupyrolIuX BELIECTB, TEINIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKuy, YHaCTUIO KaTaIu3aTopa);

c(pOpPMUPOBAHHOCTb YMEHHi1 COCTABIIATH YPABHCHUS PEAKLUi PasiuIHbIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBIE YypaBHEHHS pEaKIWii HOHHOTO OOMeEHa,
YUUTHIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHHUH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4€CTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACMO3HABATH
ONBITHBIM ~ TNyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudyHbIX (PaKTOPOB; XapaKTep CMeELIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIME B OCHOBE MPOMBIIIEHHOIO MOJYYEHUsI CEPHOM KUCIIOTHI, aMMHUAaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NMPUHIUIIAX U
AKOJIOTMYECKUX MTPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU IPOBOJUTH BBIYMCIICHHS C MCIIOJIH30BAHUEM
MOHSATHS «MaccoBasl J0JIA BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOIIICHHUH T'a30B
Ipu  XUMHUYECKMX pEaKIMAX, MacChl BeEIIecTBa WIH 00BEMA Tra3oB IO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYacTBYIOIIUX B PEAKIIMHM BEIIECTB, TEIUIOBOro 3¢ @deKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHMS MACChl BEILIECTB, IPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOMaTh  TpaBWjia  IOJIH30BAHHS
XUMHUYECKON TIOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUU ¢ MHCTPYKIMUSIMU T10 BBITTOTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (Pa3yioKeHHUE MEPOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIIPENICJIEHUE CPElIbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAILHOTO
WHIWKATOpa, BIMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertammme»y U «Hemeramnel»y) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHHUKH OC30MAaCHOCTH TIpH OOpaIleHUH C
BCIIECTBAMU M J1A0OpAaTOPHBIM OOOpYAOBAaHHUEM, IPEACTABISATH PE3YJIbTaThI
XUMHUYECKOTO JKCIeprUMEHTa B (hOopMe 3alucH YpPaBHEHHIH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XHMHUYECKYIO
uH(popManuio, IMOJIyYaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeJcTBa MAacCCOBOM
KOMMYHUKaIWU, MHTEpHET U JpyTHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJAaTh TpaBWJa  DKOJOTHUYECKHU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHOU CPEbI, OCO3HABATH
OTNACHOCTh BO3JICHCTBUS Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokaszatenas [IJIK, moscHATP Ha TIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCHUHYIO cucTeMy oOo3HaueHud JI. bpaing mnsa  3anucu
XUMHAYECKUX dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuyecTBO 4acos

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTpPOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIEe PecypChl

Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH

11

[Ipenmer
OPraHNuYeCKOu
xumuu. Teopus
CTPOEHHUS
OpraHUYECKUX
coenquHeHui A. M.
byrneposa

Hroro no pazneny

Pasnen 2. Yraesompopoabt

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbI

2.2

Henpenensueie
YTIIEBOJAOPOBL:
AJIKEHBI,
aJIKaJUEeHBI,
AJIKUHBI

2.3

Apomarnyeckue




YIJIEBOIOPOAbI

[Ipupoansie
HMCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

Hroro no pasneny 13

Pa3znen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 Cnupter. Genon 3
AJLIEruaml.

3.9 Kap6onoBsie 7
KHCIIOTEHI.

CrnosxHble 3¢upsl

3.3 VYriaeBoasl 3 1

Hroro mo paszneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3
benkn
Htoro mo pazneny 3

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

IInacTmaccel.
5.1 2
Kayuyku. Bonokna

Uroro no pazueny 2




OBILIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

34




11 KIIACC

HaumeHoBanue KonuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/m Bcero o0pa3oBaTe/bHbIE Pecypchl
NporpamMMmel padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHue aToOMOB.
Ilepuonuueckuit
3aKOH U
[Tepuonnueckas
1.1 P 3
cucTema
XUMHYECKHUX
anemeHToB /1. 1.
Menneneesa
CrpoeHue BeliecTsa.
1.2 MHuoroo6pasue 4
BELIECTB
XUMUYECKUE
13 6 1 1
peakuuu
Uroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertamibl 1
2.2 Hemertamist 1 1
CBs3b
2.3 2

HCOPTraHNYCCKUX 1




OpraHNu4YeCKHUX

BEIIECTB
Uroro no pazneny 17
Paznen 3. XuMus u :KU3HL

3.1 XWUMUS U )KU3Hb 4
Htoro no pazneny 4
OBILIEE KOJIMYECTBO 34

YACOB II0 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

[IpenmMeT opranuyeckoit
XUMUH, €€ BOZHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus cTrpoenus
OpPraHUYECKUX COeIMHEHUN
A. M. bytniepona, e€
OCHOBHBIC ITOJIOKCHU

IIpencrasnenue o
KiaccupuKauu
OpPraHMYECKUX BEIIECTB.
Howmenknarypa
(cucrematuyeckas) u
TpUBHUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

paa

MeraH u 3TaH —
MPOCTEUIIINE MPEICTABUTETU




aJIKaHOB

AJKeHBI: COCTaB U
CTpPOEHHUE, CBOMCTBA

OTHIIEH B ITPOITUJICEH —
HpOCTCfIH.IHC npeaACTaBUTECIIN
AJIKCHOB

[IpakTuueckas padora No 1.
«[lonydyenue sTrieHa U
W3Y4YE€HHE €ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTtunOyraaueH-1,3.
[TonydyeHnne CHHTETUYECKOTO
Kay4dyKa U pe3HHbI

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTHYECKUH PSILI.
AneTuneH — npocTenInm
MIpE/ICTaBUTENb aJTKUHOB

11

Brruncienus no YpaBHCHUIO
XUMHYECKOU pcakuuu

12

ApeHbl: 6€H30J1 ¥ TOJIYOI.
TokcuyHOCTH apeHOB

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAJICKAINX K
pa3IMYHBIM KJlaccam




14

[IpupoHbIE UICTOYHUKHU
YTJIEBOJAOPOAOB: IPUPOAHBIN
ra3 ¥ onyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKH

15

[IpupoiHbIE UICTOYHUKHU
YIJ1€BOIOPOAOB: IPUPOAHBIN
ra3 4 HOIyTHbIE HEPTSAHbIC
rassl, HeTh ¥ MPOJYKTHI €&
nepepaboTKH

16

KoHntposbHas pabora mo
pazneny «YTIeBOA0POIb»

17

[IpenenbHbIE OHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b

18

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH

19

DEHOJI: CTPOEHHUE
MOJIEKYJIbI, PU3NYECKUE U
XHMHYCSCKHE CBOMCTBA,
MIPUMEHEHHE

20

Anpaeruapl: GopManbaeTuI
U anetanbaerun. AneToH

21

OIHOOCHOBHBIE TIPEIETbHbIE
KapOOHOBBIE KUCTIOTHI:
MypaBbHUHAS U YKCYCHas




22

[TpakTuyeckas pabora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U 0JICMHOBAsI
KHCIIOTHI, KaK
IpeACTAaBUTCIIN BBICHIUX
KapOOHOBBIX KUCIIOT

24

MpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHCTBHE

25

Crnoxuble 3(upbI Kak
IIPOU3BOJIHBIE KAPOOHOBBIX
KUCJOT. ['MapOoIn3 CI0KHBIX

3¢upoB

26

Kupsr: runponus,
pUMEHEeHHE,
OuoJI0rYecKas pojib )KUPOB

27

VYTaeBosl: COCTaB,
KJIacCU(pUKAIIHS.
Baxxnenmue
MPEACTaBUTENH: TIIOKO03a,
bpykTo3a, caxaposa

28

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI

29

KonrtponbHas pabora no
paszneny




«Kucnopoaconepxaiue
OPraHUYEeCKHUE COCTUHEHUS

30

AMUHBI: METHIAMUH U
AHUWJINH

31

AMHHOKHCIIOTHI KaK
aM(pOTepHbIC OPraHUYECKUE
COEIUHEHMUS, UX
OHOJIOrnYecKoe 3HaAUYECHHE.
Ilerrtuanl

32

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCJIMHECHHUS

33

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYIISIPHBIX
COE€IUHEHUN

34

OcHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHmi. [ImacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHAYECKUI J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpaLus
aTOMOB

Ilepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB
U UX COEIMHEHUH MO IpymnnaMm u
nepuoaaM. 3HaUCHUE
MEePUOINYECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX JIEMEHTOB
J.. Menneneesa B pa3BUTUU

HayK{

CtpoeHue BelecTna.
XHUMHUYECKas CBSA3b, €€ BUIbI;
MeXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBs3U. Bogopoanas




CBA3b

BanenTHOCTS.
DNeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. Bemectsa
MOJICKYJISIPHOTO H
HEMOJICKYJISIPHOTO CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIEC 1
KOJUTOUJIHBIE PACTBOPBI.
MaccoBas 101 BEIlecTBa B
pacTBope

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXpaHEHMs U
IIPEBPALICHNS] SHEPTUU TIPU
XUMHYECKHUX PEaKIMIX

Ckopoctb peakin. OOpaTuMele
peakuuu. XUMHUYECKOE
paBHOBECHE




10

[TpakTuyeckas padora Ne 1.
«BrusiHUE pa3nuuHbIX (AaKTOPOB
Ha CKOPOCTh XHMHYECKOM
peaKIHn

11

DNeKTpoNIUTHYECKAs
nucconmanusd. Ilogarue o
BogopoaHOM Mokasarese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTre 06 snexTponuse
pacriaBoB U pacTBOPOB colieit

13

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUW»

14

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. OO01me
(u3nuecKre CBOMCTBa METAIIOB

15

CruaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUN PsijL
HanpsHKeHUH MeTalioB

16

XMMHUYECKUE CBOUCTBA




BAXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XHUMHYECKHE CBOMCTBA LIMHKA,
JKeJie3a U UX COSTMHEHUHN

19

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtamis"

20

Hemeramisl, ux monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCIIopo/ia, cepsl, hocdopa u
yriiepoia)

22

XUMHUYECKUE CBOUCTBA
rajoreHoB, Cepbl U UX
COETUHEHUN

23

XHUMHUECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

24

XUMHYECKUE CBOMCTBA yIIIEpOaa,




KPEMHUS U UX COCIUHEHUI

25

[IpumeneHnne BaKHEUIINX
HEMETAJIOB U UX COCIMHEHU

26

O0001IeHrEe B CUCTEMATH3aIUs
3HaHu# 1Mo TeMe «HeMeTamis.
Brruncnenus no ypaBHEeHUSIM
XMMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3.
«Pemenne skcepuMeHTAIbHBIX
3amau o teme "Hemeramisi"y

28

KontposbHas paboTa mo temam
«Metamaey u «Hemetamin

29

HeOpraHI/I‘leCKI/IC " OpraHUYCCKUC
KHCIIOTHEI. HeOpFaHI/I‘ICCKI/Ie n
OpraHNU4Y€CKUC OCHOBAHUA

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYECKUE COCAUHECHUS.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Poib xuMun B 00ecrieueHUH
JKOJIOTUYECKOM, SJHEPreTUUECKOM
U MHIIEBOM 0E30IMacHOCTH,
Pa3BUTUU MEAUIUHBI

32

[IpencraBnenust 06 0OmUX




HAayYYHBIX INPpUHOUIIAX
MMPOMBIINIJICHHOI'O ITOJIYUYCHUA
BayKHEHIITNX BE€IICCTB

Yenosek B MUpe BELIECTB U

33 1
MaTepHajoB

34 XUMHS ¥ 30POBbE YEIIOBEKa 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

Xumus. 10 knacc. ba3zoBsiil ypoBens: yueonuk/ 'abpuensn O.C.,OctpoymMoB
N.I'., Cnagkos C.A., AkinonepHoe o0miectBo "M3aaTenbcTBO

"IIpocBemenue"

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

Xumust. 10 knacc. ba3zoBelil ypoBeHb: MeToanueckoe rnocodue/I"abpuensu O.C.
u JIp.

Xumusi. 10 kacc. ba3oBblil ypoBeHb: IPBEPOUYHBIE U KOHTPOJIbHbBIC
pabotel/I"abpuensn O.C., Tpury6uak U.B.

Xumus .10 knacc. ba3zoBelit ypoBeHnb: pabouas Tetpans/I'adbpuensu O.C.,
Cnankos C.A.

Xumus. 11 knacc. ba3zoBelit ypoBeHb: MeToanueckoe nocoodue/ ["abpuensu
O.C. u np.

Xumus. 11 knacc. ba3zoBeiit ypoBens: pabouas tetpanas/["adbpuensu O.C.,
Cnankos C.A.

Xumus. 11kmacc. ba3oBbiit ypoBeHb: MPOBEPOUYHBIE U KOHTPOJIbHBIE PaOOTHI/

INa6puensu O.C., Tpurybuak 1.B.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET

http://www.alhimik.ru

http://www.hij.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru



http://1september.ru/.

http://shoolbase.ru/articles/items/ximiya
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