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@denepanbHas pabodvas mporpaMMa Mo y4eOHOMY mpeaMmery «XuMmus» (0a30BBIA ypPOBCHD)
(mpenmetHast 061acTh «ECTeCTBEHHO-HAYYHBIE TIPEMETHI») (ajiee COOTBETCTBEHHO — IIpoTrpamMMa 1o
XMUMHH, XHMHS) BKIIOYACT TMOSCHUTEIBHYIO 3alUCKy, COJCpXKaHUE OOY4YCeHHs, IUIAaHUPyEeMbIe
pe3yNnbTaThl OCBOCHHS MPOTPaMMBI [0 XUMHH, IUIAHUPYEMBIE PE3YJIbTaThl, TEMaTUYECKOE
TUTAHUPOBAHUE.

[TosicHuTENbHAS 3aITUCKa OTPaXKaeT OOIIME MENU W 3a7aYd M3yYCHHS] XMUMHH, XapaKTePUCTHUKY
MICUXOJIOTUYECKUX TMPEINOCHUIOK K €€ M3Y4eHHI0 OOYydJalolIMMHCS, MECTO B CTPYKType Yy4eOHOro
IJIaHa, a TaKKe TOIXOABl K OTOOPY COJEpIKaHUs,K ONPEICICHUIO TUIAHUPYEMbIX Pe3yIbTaTOB U
K CTPYKTYpE TEMATHIECKOTO IJITAHUPOBAHUS.

Copnepxanne OOy4eHHUs PACKpPHIBACT COACPIKATEIBHBIC JIMHUHM, KOTOPBIC IPEIararoTcs IS
00s13aTeTLHOTO U3YYECHUSI B KXKJIOM KJIacCe Ha YPOBHE CPEIHET0 00Iero oopa3oBaHusl.

[TnaampyeMble pe3yibTaThl OCBOSHHUS MPOTPAMMBI TIO0 XHMHH BKJIIOYAIOT JIMYHOCTHEIC,
MeTarnpeaMETHBIE pe3yIbTaThl 3a BECh Mepuo 00yUeHUsI Ha YPOBHE CpeaHEro oo0mero o0pa3oBaHus,
a TaKXKe TPEIMETHBIC JOCTIKCHUS OO0YJaroIIerocs 3a KaXkIbli 1ol 00ydeHusl.

IlosicHuTeNbHASI 3aIUCKA

[IporpaMma mo XMMHUM Ha ypOBHE CpeAHero obmiero oOpa3oBaHMsI pa3pabOoTaHaHa OCHOBE
@enepanpHOoro 3akoHa  or  29.12.2012  Ne 273-®3  «O6 o6Opa3oBanuu B Poccuiickoii
Oenepauun», TpeOOBaHUI K pe3ylbTaTaM OCBOEHMs (enepalbHONH 00pa3oBaTENbHON MPOrpPaMMBbI
cpennero obmero oopaszoBanus (POII COO), mpencraBieHHbIX B DenepaabHOM TOCYAapCTBEHHOM
obpasoBarenbHOM ctanmapte COO, ¢ y4€TOM Konuenuun MpenoJaBaHus yaeOHOT0
npeaMera «Xumus» B 00pa3oBaTeIbHBIX OpraHusamnusax Poccuiickoit depepannu, pearn3yronIux
OCHOBHbIE 00pa3oBaTeibHbIE MPOTPAMMBbl, U OCHOBHBIX MOJOXeHUN «CTpareruu pa3BUTHS
Bocriutanus B Poccutickoit @denepanuu Ha nepuon 10 2025 roga» (Pacnopsbkenue [IpaBurensctea PO
ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAX0/J0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OMpEIeNIEHUI0 00Iel crpaTeruu
oOyueHusi, BOCIIUTAHUS U Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMHM Y4eOHOTO MpeaMera «XUMHUS» s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWJM KOHIEeNTyaiabHble mosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COAep)KaHMs, pe3ylbTaToB OOydeHHs U TpeOOBaHUIl K YpPOBHIO
MOATOTOBKH BBIITYCKHHUKOB.

B cooTBeTcTBMM C AAHHBIMH TOJOXKEHUSMHU IporpaMma o Xxumuu (0a30BBbIH YpOBEHb) Ha
YpOBHE CpeHero 001iero oopa3oBaHus:

yCTaHAaBIMBaeT o00s3arelbHOe (MHBApUAHTHOE) TMPEAMETHOE COJEp)KaHue, OIpeesieT
KOJIMYECTBEHHBIE M KAUeCTBEHHBIE €ro XapaKTepUCTHUKU Ha KaXKIOM JTale H3Y4YeHUs MpeaMera,
MpelycCMaTpUBaeT MPUHIUIBI CTPYKTYPUPOBAHUS COJCPKAHUS M PACHpPENIeICHUs ero Mo Kiaccam,
OCHOBHBIM pa3JieliaM U TeMaM Kypca;

na€T MpUMEpHOE pachpesefieHue y4eOHBIX 4acoB MO TEMAaTUYECKUM paszfesiaM, PEeKOMEHIyeT
MPUMEPHYIO TOCIIEIOBATENIFHOCTh HW3YYEHUS OTAETBHBIX TEM Kypcac yY4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH yueOHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaroluXCs
10-11 xmaccos;

Ta€T METOOUYECKYI0 HHTEpIpeTaIuio Ielieil M3yueHus IMpeaMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CpEeIHEero oOIero oO0pa3oBaHUs, COJEPKATEIbHON XapaKTePUCTHKU
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOW 00pa30oBaTENbHON MpPOTPAMMBI CPEIHEro OOIIero
oOpa3oBaHusi (JIMYHOCTHBIX, METaNpPEAMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHUJOB y4eOHO-
MO3HABATEHHON JESITENHHOCTH OOYYaloIIerocss MO OCBOCHUIO coaepxaHus mnpeamera. [lo Bcem
HA3BaHHBIM TMO3WIMSAM B MpOrpaMMe MO XUMHH COONIOIGHAa TPEeeMCTBEHHOCThC (enepanbHOi
pabodeil mporpamMmoii OCHOBHOTO oOmiero oOpazoBanus 1o xumuu (st 89 KkmaccoB
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00pa3oBaTeNIbHBIX OpraHU3aIuii, 0a30BbIi YPOBEHB).

Xumuueckoe oOpa3oBaHue, MOTy4aeMOe BBITYCKHUKAMHU 001e00pa3oBaTeIbHOW OpraHu3aluy,
ABIISICTCSI HEOTHEMIIEMOW 4YacThl0 UX 0Opa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONINM STaroM
peayiu3allMM Ha COOTBETCTBYIOLEM €My Oa30BOM YPOBHE KIIIOYEBBIX LIEHHOCTEH, HPHUCYILIHUX
LIEJIOCTHOM CHCTEME XUMHUYECKOIOo 00pa3oBaHus. OTH LIEHHOCTH KacaloTCsl IO3HAHUS 3aKOHOB
pHUpobl, GOPMUPOBAHNS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl YEJIOBEKa, a TaKXKE 3KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO M TPUPOAHON cpene. Peamusyercss Xummuueckoe
oOpa3oBaHue OOy4aIONIUXCS HA YypPOBHE CpeaHero obmiero oOpa3oBaHMs CPEICTBAMU YUeOHOTO
npeaMera «XUMHS», COAEPKAHUE U MOCTPOEHHE KOTOPOTO ONPEENeHbl B MPOrpaMMe 10 XHUMHUHU C
yu€ToM crienupUKd HAyKd XMMHHU, €€ 3HAUYEHUS B TMO3HAHUM NPUPOABI UB MATEPUAIBHON JKU3HU
oOmiecTBa, a Takke C Y4ETOM OOIMX Ieseld U NPHUHLMUIIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpefHero oduiero oopazoBanusi B Poccuiickoit @enepanuu. Tak, Haripumep, Mpu
(hOopMHUPOBAHUM COJIEPXKAHUS TpeIMeTa «XUMUS» YUTEHbI CIEAYIOLIUE MOJIOKEHUS O crenupuke 1
3HAYEHUHU HAYKU XMUMHH.

XuUMHS ~ Kak  d3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK Wrpaer o0coOyil  pojib B
COBPEMEHHOM LMBUIIM3ALMU, B CO3JJaHUM HOBOM 0a3pl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOM
BKJIaJ] B GOPMHUPOBAHKE PALIMOHAILHOTO HAYYHOT'O MBIIIIJIEHUS, B CO3/ITaHUEIEIIOCTHOTO MPEACTABICHHS
00 OKpyKarolleM MHUpe KakK O €JUHCTBE MPHUPOJBI U YeJOBeKa, KOTopoe (GopMHUpyeTcss B XUMHUHU Ha
OCHOBE MOHMMAaHMs BEIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MUpPA, OCO3HAHMSI B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, NXCBONCTBAMHU M BO3MOKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3auMOJEMCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja HEOTheMJIEeMOM
4acTbI0 MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO TPyJa M KU3HU Ka)XJOTO 4JieHa
obmiectBa. CoBpeMeHHass XMMHSA KaK HayKa cO3WJarelbHas, Kak Hayka BBICOKMX TEXHOJIOTUN
HampaBlieHa Ha pelieHHe TII00aIbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA — ChIPHEBOM,
SHEPTEeTUYECKOM, MUIIIEBON, KOJIOTUUECKON 0€30MaCHOCTH M OXPaHbI 3JI0POBbSI.

B cooTBeTcTBHM € OOMIMMU TENISIMU ¥ IPHHIIUTIAMHA CPEIHETO O0IIEro 00pa3oBaHMsI COIEPKAHHE
npeamera «Xumus» (1011 kmaccel, 6a30BBIH YPOBEHDb H3YUEHHUS) OPHEHTHPOBAHO MPEUMYIIECTBCHHO
Ha  OOIIEKYJIbTYPHYIO TIOArOTOBKY OOY4YalONIMXCS, HEOOXOOUMYK WM ISl BBIPAaOOTKH
MHUPOBO33PEHYCCKUX OPUEHTHPOB, YCIICIIHOTO BKIIOYCHUS B JKU3Hb COIMYMa, IIPOJIOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00IACTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnstomumMu npeamMeTa « XUMHsD» SBISIOTCS 0a30BbIe Kypchl — «OpraHuveckas XUMHSD» |
«OO0mas 1 HeopraHW4YecKas XHWMHs», OCHOBHBIM KOMIIOHEHTOM COJCP)KaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWUU 10 HEOPraHWYECKOH XMMHUU (C BKJIFOUYCHUEM 3HAHHN W3
oOmield XMMHUU) W OpraHuyYeckord xuMuu. POPMHUPOBAHUE JAHHOW CUCTEMbl 3HAHUU MPH HU3Y4CHHUH
npeaMera 00eCIeUYnBACT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTOOOpa3uisi BEIIECTB Ha OCHOBE
OOIIMX TIOHSATHI,3aKOHOB U TCOPUN XUMUH.

Crpykrypa coaepkanus KypcoB — «Opranudeckas xumusi» u «OOmas u HeopraHHueckKas
XUMUSD CPOPMHUPOBaHA B ITPOTPaAMME 110 XUMHUHU Ha OCHOBE CHCTEMHOTOTIOX0/1a K U3YYEHHUIO YYeOHOTO
MaTtepuana U OOyCIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHW Ha OMNpeaeIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak,B Kypce OpPraHMYeCKON XMMHHU BEIIeCTBAa pacCMaTPUBAIOTCS HA YPOBHE
KJIACCHYECKON TEOPUHU CTPOCHHS OPraHUYECKUX COSAMHEHUM, a TAK)Ke HA YPOBHE CTEPEOXUMUYECKIX U
AIIEKTPOHHBIX MPEACTAaBIECHUN O CTpoeHuHU BemecTB. CBeneHuss 00 M3y4yaeMbIX B Kypce BeIECTBax
JAOTCsl B Pa3BUTHHU — OT YIIIEBOJOPOIOB JI0 CIOKHBIX OMOJOTHYECKH aKTUBHBIX cOeMHEeHH. B kypce
OpraHMYECKOW XHMHH TMONy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl TEpBOHAYANBHBIC TMIPEJACTABICHUS O XHMHUYECKON CBS3U, KJIacCHU(PHUKAIIMOHHBIX
MPU3HAKAX BEIEeCTB, 3aBUCUMOCTH CBOHCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEaKIiH.

[Tox HOBBIM yrioM 3peHuss B Tnpeamere «XuMmus» 0a30BOrO ypOBHS paccMaTpuBaeTCs
W3YYCHHBII Ha YpOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs TEOPETHYECKH MaTepuan H
(hakToNOrMUecKre CBEJCHHsI O BEIIECTBaX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «Oomas
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Y HEOpPraHWYECKass XUMUS 00YJalOIUMCSATIPEIOCTABIIETCS  BO3MOXKHOCTh  OCO3HATH  3HAYCHHUE
MEPHOUIECKOTO  3aKOHA C OOIIETEOPETHYECKUX M METOJIOJIOTHUECKUX IMO3UINHN, ITy0Ke MOHSThH
HUCTOPUYECKOE W3MEHeHHEe (YHKIUH 3TOT0 3aKkoHa — OT o0oOmaromeld a0 OOBACHSAMMEH Hu
MIPOTHO3UPYIOLIEH.

Enunnas cucrema 3HaHMM O BAXKHEMIIMX BEUIECTBAX, MX COCTAaBE, CTPOCHUHU, CBOWCTBAX M
MPUMEHEHHUH, a TAKXKE€ O XUMHYECKUX PEAKIHUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHHS
nomnounHsercd B Kypcax 10 u 11 knaccoB anemMeHTaMu CoJIepKaHusl, UMEIOUIUMU KyJIbTYpPOJIOrHUeCKUn
Y TPUKIAIHONW XapakTep. DTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBS3M XUMHUH C APYTUMH
HayKaMH, pPacKphIBalOT €€ poJib B TIO3HABATEIBHOM M MPAKTHUECKOW JIEATEILHOCTH YEJOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaXCHHS K IPOIECCY TBOPUECTBA B 00JIACTH TEOPHH M MPAKTHUECKUX
MPUIOKEHUA XUMHUH, TOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO
3HAYMMBIX MPOOJIEMaX, CBI3AHHBIX C XUMHUEH, KPUTHIECKH OCMBICIUBATh MHPOPMAILIUIO U TPUMEHSThH
e€ Uil TIOTIOJIHEHWS  3HAHUM, PEHICHUS  WHTEJUICKTYaldbHBIX W OKCIEPUMEHTAIBHBIX
HCCIIEIOBATENIbCKUX 33/a4. B menoM conepkanue ydeOHOTO mpeamera «XHUMHsD IJaHHOTO YPOBHS
M3y4YeHUs] OPUEHTHUPOBAHO Ha (OPMHUPOBAHME Y OOYUAIOMIMXCS MHUPOBO33PEHUECKOW OCHOBBI IS
nmoHUMaHusT QUIOCOMCKUX WIeH, TaKuX KakK: MaTepuallbHOE EJUHCTBO HEOPTraHWYECKOTO U
OpraHMYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHHEM, [T03HABAEMOCTh
MIPUPOIHBIX SBICHUA MyTEM SKCIIEPUMEHTA W PENICHUs MPOTUBOPEYUN MEXTy HOBBIMH (PaKkTaMu U
TEOPETUYCCKUMHU TPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUW IKOJOTHYECKUX MpoOiem, a
TaKke TpoOsieM CcOepexeHUsT SHEPreTHUYECKUX PECypCOB, CBHIPhS, CO3/IaHUS HOBBIX TEXHOJOTHUU U
MaTepHasoB.

B muiane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS U COLMAIM3AIMU OOydYalOIUXCS TMPUHATHIC
MpOrpaMMOM MO XUMHUHM TOJIXOJbl K OIPEIEICHUIO COJACpkKaHUA M IOCTPOCHUS NpenMeTa
MpenlycMaTpuBaoT (OPMUPOBAHUE YHUBEPCATBHBIX YUeOHBIX AEHCTBHM, UMEIOMKX 0a30BOE 3HAUCHUE
JUIA  pa3iM4YHbIX BHJIOB JESTEIBHOCTH: pelleHus MpolsieM, MOUCKa, aHaiu3a Hu 00paboTKu
uHpopmaluy, HEOOXOIUMBIX [JIsi NMPUOOPETeHHs OMbITa MNPAKTUYECKOM U  HCCIeI0BaTEIbCKON
NESATENbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTOB IO3HAHUU XUMUHU.

B mpaxTtuke mpernonaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TaK M Ha
YpOBHE cpe/iHero o0miero o0pa3oBaHus, IpyU OMpPEACICHUN COJIEPKAaTEIbHON XapaKTepUCTUKH Iiesei
W3y4YeHUs MpeaMeTa HaMpaBJICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPAJULUUOHHO NPU3HAETCS
dbopMHUpOBaHHE OCHOB XUMHUYECKOW HayKM Kak oOO0JacTd COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKOW JEeATEIBbHOCTH YEJOBEKa M KaK OJHOIO U3 KOMIIOHEHTOB MHpPOBOM KyibTyphl. C
METOJMYECKON TOYKHM 3pEHHUs TaKOW MOJAXOJ K ONPEACNICHHUIO LEeJell M3Y4EeHHs IpeaAMeTa SBISETCS
BIOJIHE ONPAB/IAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LEISIMU U3YYCHHS Mpeamera «XuMus»Ha 6a30BOM
ypoBae (10-11 kJ1.) sIBISFOTCS:

(dbopMHUpOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHMM KaK Ba)KHEHIIEW COCTaBJISIONICH ecTeCTBEHHO-
HAayYHOUM KapTHHBI MUpPa, B OCHOBE KOTOPOH JIeKaT KIFOUEBbIC MOHATHUS, (PyHIAMEHTAIbHbIE 3aKOHBI U
TEOPUHM XUMUHU, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE W IIOHUMAaHHE CYIIHOCTU JOCTYIHBIX 00001IeHni
MHPOBO33PEHUECKOT0 XapaKkTepa,03HaKOMJIEHUE ¢ UCTOPHEN UX Pa3BUTHS U CTAHOBIICHNUS,

dbopMHUpOBaHHE M pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOJAaX TIO3HAHMS BEIIeCTB U
XUMHUYECKUX PEAKIIHN, HEOOXOAUMBIX Ui MPUOOPETEHUs YMEHHUI OPHUEHTHPOBATHCS B MUPE BEIIECTB U
XUMUYECKHUX SIBJICHUI, UMEIOIMX MECTO B IPUPOJE,B MPAKTUUECKON U MOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CMOCOOOB JESITENbHOCTH, CBS3aHHBIX C HAOMIOACHHEM H OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTa, COOTIOICHUEM MTPaBIII 0€30TIaCHOTO OOpaIlleHus C BEIeCTBAMHU.

Hapsiny ¢ stuMm copgepkarenbHas XapakTEepUCTHKa Ieled M 3aJad U3y4YeHHs] MpeAMeTa B
MporpaMMe Mo XUMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHU C HOBBIMU MPHOPUTETAMU B
cucreme cpeaHero oOmiero oOpazoBanusa. CerofHs B MpenoiaBaHUU XUMUU B OOJbIIEH CTETIEHU
oTnaéTcs MPENOUYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHus OOyueHHUs, OpUEHTHPOBAHHOW Ha
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MOJITOTOBKY BBIITYCKHUKA OIOIIE00pa30BaTeIbHON OpraHU3aly, BIAACIONIET0 HE HA0OPOM 3HAHUH, a
(YHKIIMOHATBFHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AaMU M YMEHUSMU aKTUBHOTO TOJNYYCHHS 3HAHUHA U
MIPUMEHEHHUSI UX B PEATbHON KU3HU JIJISl PELLICHUS] PAKTHYECKUX 3a]1a4.

B sroli cBS3M mpu uM3yueHUHU mpeameTa «XUMHS» JOMUHUPYIOIIEE 3HAYCHUE MPHUOOpETaroT
TaKue 1M U 33]]a41, KaK:

ajanranus OO0YyJaloIUXCsl K YCIOBUSM JUHAMUYHO Pa3BUBAIOIICTOCS MHUpa, (POPMUPOBAHUE
WHTEJUICKTYalbHO ~ Pa3BHTOM  JMYHOCTH, TOTOBOH K €aMOOOpPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITCJIbHOMY TPHUHSATHIO TPAMOTHBIX pEHIEHWH B KOHKPETHBIX JKHU3HEHHBIX CHUTYAILHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dbopMupoBaHHE Y OOYJAIOMIMXCS KJIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITCTCHITHI), UMEIOIIHX
YHUBEpCAIBHOE 3HAUCHUE Uil PA3UYHBIX BUJIOB JEATEIHHOCTH: PEIICHHS MpooieM, MOUCKA,
aHanusa 51 00paboTku nHpopmanmu, HEOOXOJUMBIX ISl TIPHOOPETEHHS OIbITa
NESTETFHOCTH, KOTOPAsi 3aHUMAET BaXKHOE MECTO B TIO3HAHWU XUMHH, a TAKXKe JIJIsl OLICHKU C TTO3ULIUN
9KOJIOTUYECKOU O€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX MPOIECCOB HA OPraHu3M
4eJI0BEKa U IPUPOJIHYIO CpeLy;

pa3BUTHE TIO3HABATEJIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEM
00yJaroIIMXCsi: CHOCOOHOCTH CaMOCTOSITEIBHO MTPHOOPETATh HOBBIE 3HAHMSI TI0O XUMUU B COOTBETCTBUH
C JKM3HEHHBIMH TOTPEOHOCTSIMHU, HCIIOJIL30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC TEXHOJOTHH JUTS
MOMCKA ¥ aHAJIM3a YIeOHOW M HAyYHO-TIOMY/ISIPHON HH(POPMAIIMH XUMHYECKOTO COJIEPKAHMS;

dbopMupoOBaHNE W Pa3BUTHE Yy OOYUYAIONMIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIIJICHUS,
HaOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
MIpY IUIAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIMTAaHUE y OOydarommxcsi yOexxJIEHHOCTH B TYMaHHCTUYECKOM HAIpaBIE€HHOCTH XUMHH, €€
BaYKHOM POJIM B pelIeHUH TI00aNbHBIX MPOOJIEM pallOHAIBHOTO MPUPOIOTOIb30BaHUS, TOTIOTHEHUS
SHEPreTHYECKUX PECYPCOB U COXPAHEHMsI IPUPOJHOTO PABHOBECHUS, OCO3HAHUS  HEOOXOIUMOCTH
OepeXHOTO OTHOIIEHHUS] K NPUPOJE M CBOEMY 3JIOPOBbIO, a TaKKe MPHOOPETEHHUsl OIbITa
WCIIOJBb30BAHMS TIOJYYEHHBIX 3HAaHUM [UIsl TPUHATHS TPaMOTHBIX pEIIEHWA B  CHUTyalusXx,
CBS3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

Henn w 3amaum wu3ydyeHus npeaMera «XUMHUS» TOJYYWIH MOAPOOHYIO METOAMYECKYIO
uHTEepnperanuo B paszgene «llmaHupyemble pe3ynbTarbl OCBOEGHHMS IPOrpaMMbl 10  XUMHH,
Onmarogaps yemy obecriedeHo 4ETKOE MPeICTaBICHUE O TOM, KaKie 3HAHUS U YMEHUSI UMEIOT MpsIMOe
OTHOILIEHUE K pealn3aluy KOHKPETHOW LIEJu.

B yueOGHOM miaHe cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XUMUs» 0a30BOTOYPOBHS
BXOJIUT B COCTaB MPEIMETHOM 001acTh «ECTeCTBEHHO-HAYYHbBIE IPEAMETHI.

OOriiee 4MCII0O YacoB, PEKOMCHIOBAaHHBIX I HM3ydeHus xumun — 68 wacos:B 10 kiacce
— 34 gaca (1 yac B Henemo), B 11 kinacce — 34 yaca (1 gac B HefIer0).



Coaepixkanue o0yueHust

10 KJIACC

TeopeTnyeckne 0CHOBbI OPraHUYeCKOM XMMHHU

[Ipenmer opraHuueckoi XuMuHM: €€ BO3HHUKHOBEHHUE, pAa3BUTHE M 3HAUYEHUEB MOJIY4YEHUU
HOBBIX BEIIECTB U MarepHayioB. Teopusi cTpoeHus opraHuueckux coeauHenudt A.M. byrtieposa, eé
OCHOBHBIE TOJOXKeHUs. CTpyKTypHBIE (DOPMYIBI OpPraHMYECKUX BemiecTB. ['OMOJOTHs, H30Mepus.
XuMuyeckas CBsI3b B OPraHU4ECKUX COEIMHEHUSX — OJINHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o Kiaccu(UKAMK OPraHMYECKUX BemiecTB. HoMEHKIaTypa OpraHMYECKHX
COeIMHEHUI (cucTeMaTHyecKas) W TPUBHAJbHBIE Ha3BaHMs BaXKHEHIIMX IPEICTAaBUTENEH KJIaccoB
OpraHMYECKUX BEIECTB.

JKCNepuMeHTabHbIEe MeTOAbI H3YUeHHUsI BellecTB U UX NpeBpalleHn i

OsnakomiieHne ¢ oOpaslaMyM OpraHMYeCKHMX BEIIECTB M MaTepHalaMH Ha HUX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJl OPraHWYECKHX BEIIECTB, HAOJIOACHWE M OMHCAHWE JIEMOHCTPAIIMOHHBIX
OIIBITOB IIO MPEBPAIICHUIO OPraHUYCCKUX BCIICCTB IIPU HArp€BaHHUMU (HJ'IaBJ'IeHI/Ie, O6YFHI/IBaHI/I€ n
TOpPEHHE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH pax. MeraH W 3TaH — mpocTennine
MPEACTABUTENN aJTKaHOB: (DM3MYECKHE M XMMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHHS W TOPEHUs),
HaxO0JXXJICHHUE B MPUPO/IC, TTOJTYICHHE U TIPUMECHECHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKHH PAA. OTWIEH W TPONWIEH — MNpOoCTEeHImne
MPEACTABUTENN AJIKCHOB: (U3WYECKHMe U XUMHYECKHE CBOMCTBA (peakiuud THAPUPOBAHWS,
raJIOTeHUPOBAHUS, THAPATAIINN, OKUCIICHUS U TIOJIMMEPHU3AIINH), TTIOTyICHHE U TPUMEHEHHE.

Ankamuensl: Oyraamen-1,3 wu wmetunOyraawen-1,3: cTpoeHHE, BaKHEUIINE XUMHUUYECKHE
cBoMcTBa (peakuus moaumepusanun). [lomydeHrne CHHTETHYECKOTO KayayKa H Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYCCKUN Psl. AIETHICH — IMPOCTCUITUI
MPEACTaBUTENh AJIKWHOB: COCTaB, CTpOoeHHE, (HU3MYECKHE W XHUMHYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPSHHUS ), TIOJy4EeHHE U IPUMCHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, ¢uU3MUECKHME W XHMHYECKHE CBOWCTBA (peakiuu
raJlOTeHUPOBAaHUS W HHUTPOBaHHUS), IIOJYYCHHE W TpPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xXumuueckue ce0UCMEA (peakyuu 2al02eHUPOBAHUs U HUMPOBAHUS), NOAYUeHue U
npumeHenue. TOKCUIHOCTH apeHOB. ['eHeTHUYeCcKas CBSI3b MEXAY YIJIEBOJIOPOAAMHU, MPUHAATICKALTUMU
K pa3JIMYHBIM KJIaCCaM.

[IpupoaHble HCTOYHUKH YriaeBoA0POa0B. [Ipupoansbiii ra3 u nomyrHeie HedTaHble ra3bl. Hedts u e
npoucxoxaenue. CriocoOsl nepepaboTKu HEPTH: IEPErOHKa, KPEKUHT(TEPMUYECKHUI, KAaTATUTHYECKHUIA),
nupoau3. [IpoaykTel mepepaboTku HEPTH, UXTIPUMEHEHUE B IPOMBILIIICHHOCTH U B ObITy. KameHHbII
yroJib U MPOJYKTHI €r0 mepepaboTKH.

3KCl’lepI/IMeHTaﬂbele METOAbI U3YYCHHUSA BCIIECCTB U UX npeBpameHnﬁ

O3HaKOMJICHHE C 06pa3uaMH Ij1acTMaccC, Kay4ykKoB U PE3UHBI, KOJUJICKIIUU ((HCCI)TB»I/I ((yFOJ'H:»,
MOJCIUPOBAHUC MOJICKYJ YIJICBOAOPOJAOB U TAJIOICHOIIPOU3BOIHBIX, IPOBCACHUC l'[paKTI/I‘-IeCK()ﬁ
paﬁoTbI: MOJIYYCHHEC S3TUJICHA U U3YUCHUC €TO CBOICTB.

Pacuérnble 3agaun

BrrurcneHuss mo ypaBHEHHIO XUMHUYECKOW peakinu (Macchl, 00hEMa, KOJIMYEeCTBA HCXOJIHOTO
BEIECTBA WJIM MPOJYKTa PEAKIUU MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MCXOJHBIX
BEILIECTB WJIU MPOJTYKTOB PEAKILIUH).



Kucaopoacoaep:kammue opranndeckue coeJuHeHUs!

[IpenenpHBIC OTHOATOMHBIC CIIUPTHI. METAHO U ATAHOJ: CTPOCHHE, PU3NICCKIE U XUMUICCKUE
CBOMCTBAa (peakuuu C AaKTUBHBIMU MeETaUlaMH, TaJOr€HOBOJOPOJIaMU, TOpPEHHUE), MPUMEHEHUE.
Bopoponneie cBsizu Mexay MOJEKYJIaMU CIUAPTOB. J[eMCTBHE METaHOJa M 3TAHOJIA HAa OPraHu3M
4eJoBeKa.

MHoroaroMHbIe CIUPTHL. DTUJICHTIIMKOJb U TJIMIEPUH: CTPOCHHE, QU3HUUYECKHUE U XUMUUYECKHE
CBOMCTBA (B3aMMOJICUCTBUE CO IICIIOYHBIMU METaJUIAMH, Ka4YeCTBEHHAsl PEaKiisi Ha MHOTOAaTOMHBIC
cnupThl). JleicTBuEe HA OpraHu3M 4ennoBeka. [[puMeHeHune rimiepruHa u STUICHTIIUKOJIS.

@eHOoJI: CTPOCHHE MOJIEKYJIbl, (U3NYECKHEe W XMMHYECKHE CBOMCTBAa. TOKCHYHOCTH (peHoa.
[Tpumenenue deHomna.

Anpaerunsl U kemonwvl. opMalibIeTH, alleTAIBACTH: CTPOCHUE, (GU3MUECKUE U XUMHUYECKUE
CBOMCTBAa (peakluh OKUCIEHHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIE pEAKIUHU), TOJyYeHUE U
MIPUMEHEHUE.

Ayemon: cmpoenue, @usuueckue U XuMudeckue C80UCmMea (peakyuu  OKUCTEeHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT W YKCYCHas KHCIIOTBI:
CTpoeHne, (pu3nyecknue W XUMUYECKHE CBOWCTBA (CBOWCTBa, OOIIME ISl Kjacca KUCIOT, PEaKIUs
aTepudUKaIK), TIOJIydeHHE U MpuMeHeHne. CTeapuHOBasi U OJIEMHOBAsI KUCIOTHI KaK MPEICTaBUTEIIN
BBICIITUX KapOOHOBBIX KUCJIOT. MblIjla KaK COJIMBBICITHX KapOOHOBBIX KHCIIOT, UX MOIOIIEEe JICHCTBHE.

Crnoxubie 2UPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX 3(UpoB. KUpPHIL.
I'maponus xxupos. [IpuMenenne xupoB. bruonornueckas poJb KUPOB.

VYrieBoapl: cocTaB, Kiaccuukanus yriaeBoaoB (MOHO-, AU- M Tosmcaxapuabl). [roko3a —
MPOCTENIINI MOHOCaXapu/l: 0COOEHHOCTHU CTPOCHUS MOJIEKYJIbl, GPU3NYECKUE U XUMUYECKUE CBOICTBA
(B3ammoneiictBue ¢ ruapokcuaoM meau(ll), okucienne ammuadapiM  pacTBopoM okcuma cepedpa(l),
BOCCTaHOBJICHUE, OpO’KEHUE TJIOKO3bl), HAXOKJICHHE B MPUPOJE, MPUMEHEHHE, OMOIOTHYECKast POJib.
®otocuHTe3. DpyKTO3a KaK M30MEP TIIHOKO3BI.

Caxapo3za — npedcmasumensd Oucaxapuoos, 2UOpoIuU3, HaxoHcoeHue 8 Npupooe U NPpUMeHeHue.

Kpaxman wu memitronosza kKak mnpupojHbie nonuMepbl. CTpoeHHe Kpaxmana M EeJUTIOJIO03bL
Ouznyeckue U XMMHUYECKHEe CBOMCTBA Kpaxmaina (THIpOJIn3, KaYeCTBEHHASIPEAKIIUS C HOJIOM).

JKCcNepuMeHTaTbHbIe MeTOIbI H3YUeHHUsl BelleCTB M X MpeBpaLleHuii

[IpoBeneHue, HaOMIOICHHE W ONHCAHWE JICMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHBIC pEaKIUM OJHOATOMHBIX cHUpToB (OKHciaeHHe dTaHona okcuaoMm wmeau(Il)),
MHOTOATOMHBIX CIHPTOB (B3auMojeHCTBHE mimiepuHa ¢ rtuapokcuaom wmenu(Il)), ampnerumon
(oxucaeHue aMMUayHBIM pacTBopoM okcuma cepedpa(l) m rumpoxkcunom menu(Il), B3ammonericTBue
Kpaxmalia ¢ H0JI0M), IPOBEICHUE MPAKTHUECKOM PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun

Boruncnenus mo ypaBHEHHIO XMMUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIECTBA WJIM MPOJYKTa PEaKIMH IO U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJHOTO M3 MCXOTHBIX
BEIIECTB WJIM MIPOAYKTOB PEAKIIHH).

A30Tcojep:Kalye Oprannyeckune coeJuHeHHus

Amunvl. Memunamun u auuIuM: cocmas, cmpoenue, @uzuuecKue U XUMUYECKUe Ceoucmeda
(eopenue, g3aumooeticmaue ¢ 6000U U KUCIOMAMU,).

AMUHOKHUCIOTHI Kak aMdoTepHble opraHudeckue coenuHeHus. Duznueckue M XUMHYECKHE
CBOMCTBa aMUHOKHUCIOT (HA MIpUMepe TTUIMHA). bruonornueckoe 3HaUeHNEaMUHOKUCITOT. [lenTust.

benku kak mpuUpoIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. l[lepBuyHas, BTOpUYHAs W
TpeTUYHas CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBa O€IKOB: THAPOJU3, JCHATypalws,
KaueCTBEHHBIC PEAKIIUN Ha OENIKH.

3KCHepHMeHTaJIbHLIe METOAbI U3YYCHHUSA BCIICCTB U UX npeBpameHnﬁ



HaGnronenne wu omnucaHwe JEMOHCTPALMOHHBIX — OMNBITOB:  JIeHATypauus OCNKOB IIpH
HarpeBaHMH, I[BETHbIC PEAKIIUU OEIIKOB.

BricokomosieKyJIsipHbIe COeTUHEHUsI

OcCHOBHBIC TOHSTUS XHMHH BBICOKOMOJICKYJSPHBIX COCIWHEHUI: MOHOMEp, TIOJHMeEp,
CTPYKTYpHOE 3BEHO, CTCICHb TOJUMEpPH3AINH, CPEIAHSS MOJEKyJspHas Macca. OCHOBHBIC METOJIbI
CUHTE3a BRICOKOMOJICKYJISIPHBIX COSAMHCHHUN — TIOJTMMEPU3AIHsI U TIOJTMKOHICHCAITNS.

IInacmmaccol (noausmuien, NOAUNPONUTIEH, NOTUBUHUIXIOPUO, noaucmupon). Hamypanonoiii u
cunmemuyecKkue Kayyyku (6ymaoueHogwlil, XI10pOnpeHosblll U U30NPeHosbill). Bonokna: namypanvHele
(X10N0K, wepcmo, WENK), UCKYCCMEEHHble (ayemamuoe 8010KHO, BUCKO3a), CUuHmemuyeckue (Kanpox u
JIA6CaH,).

JKCNepUMEeHTAJIbHbIE MeTO/Ibl M3y4YeHHS BelecTB M UX NpeBpalleHu i
O3HakoMJieHHEe ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeamerHblie CBSI3U

Peanuzanusi MeXnpeAMETHBIX CBs3€M NpM U3ydeHUM opraHmdeckol xumuuB 10 kiacce
OCYILIECTBJISIETCS] U€pe3 MCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U MOHSATHUH,
SIBJISIFOLLMXCSI CACTEMHBIMU I OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO01ue ecrecTBEHHO-HAY4HbIE MOHATHS: SIBJICHUE, HAYYHbIN (hakT, TUIOTe3a, 3aKOH, TEOpHs,
aHaJlM3, CHHTE3, KiIaccupuKalus, NEePUOAUYHOCTb, HAOIIOJCHHE, W3MEpPEHHEe, OSKCIEPUMEHT,
MOJEIUPOBAHUE.

@dusnka: Marepus, SHEpPrHs, Macca, aTOM, JJIEKTPOH, MOJIEKYJd, DHEPreTUYECKHH YpPOBEHb,
BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSHUE BEIECTBA, (PU3MUECKHE BEIWYMHBI U €AMHUIBI UX
U3MEPEHUSL.

buonorus: KJIETKa,  OpTraHu3M, ouocdepa, oOMEH  BEIIECTB B OpraHmsMe,
(dhoTocuHTE3, OMOJIOTHYCCKH aKTUBHBIC BellecTBa (OeKu, yrieBoIbl, )KUPHI, hepMeHThl). I eorpadus:
MUHEpaIbl, TOPHbIE TMOPOJBI, TIOJE3HBbIE  HCKONAeMble,  TOIUIUBO,

peCypCHI.

TexHoyorus: NHUIIEBHIE IMPOAYKTBI, OCHOBLI pallMOHAJIBHOTI'O IIMTaHHsA, MOIOINHUE CpEACTBA,
JICKApCTBEHHBIC W KOCMCTHYCCKHUEC IIp€raparbl, MaT€pHalibl N3 HNCKYCCTBCHHBIX U CHUHTCTHYCCKHUX
BOJIOKOH.

11 KJIIACC

Teopernyeckue 0CHOBbI XUMHUU

XUMHYECKUH meMeHT. AToM. SIapo atoma, U30TOIbI. DJIEKTPOHHAS 000JI0YKa. DHEPreTHYECKUE
YPOBHH, TMOJYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH paclpeneIeHus
AJICKTPOHOB MO OpOUTAIsIM B aroMax »3JEMEHTOB IIEPBBIX YETHIPEX TMEPHOJOB. ODJIEKTPOHHAsS
KOH(UTrypanusi aToMOB.

[lepuonnueckuin 3axkoH U  Ilepuonmueckas cucrema XumMuudeckux  dneMmeHToB JI.M.
MenneneeBa. CBsizb NEpUOIUYECKOTO 3aKoHa U [lepmoanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB
XUMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U MEepUOIaM.
3HavYeHNe NePUOUUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CrpoeHue BemiecTBa. XUMUYecKasi CBsI3b. BUbI XUMHUUYECKOH CBsI3U (KOBAJICHTHASI HETOJIApHAsS
U TIONSIpHAs, MOHHAS, MeTalIndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAaJCHTHONW XUMUYECKOUW CBS3H
(oOMeHHBIN U TOHOPHO-AKIENITOPHEIN). BomopoaHas cBsi3b. BalneHTHOCTh. DNEKTPOOTPUIIATETFHOCTb.
Crenens okuciieHus. MoHEBI: KaTHOHBI X aHUOHEI.



BemectBa MOJIEKYJISIDHOTO U HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THWIBl KPUCTAIMYECKMX PpEETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKON PEIIETKHU.

Ilonsatne o nucnepcHbIX cuctemax. McTuHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas noms
BEILIECTBA B PaCTBOPE.

Knaccudukanuss Heopranumyeckux coeanHeHni. HoMmeHkiaTypa HEOpraHHYeCKHMX BEIIECTB.
I'eneTndeckass CBs3b  HEOPraHWYECKUX BEIIECTB, IPHUHAUICKAIIMUX K PA3IIMYHBIM KJIACCAM.

Xumunueckas peakuus. Kriaccudukanuss XMMHUYECKMX peakUMid B HEOPraHUYECKOM U
OpraHMYecKOM XUMHUHU. 3aKOH COXpPAHEHMsS MacChl BELIECTB, 3aKOH COXPAaHEHUS M IpeBpallleHUs
SHEPIrUH NPHU XUMUYECKHUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTHUMblE peakLUu.
Xumuueckoe paBHoBecue. DAKTOPHI, BIMSIONIME HA COCTOSIHUE XMMUYECKOTO paBHOBecHs. IIpuHimn
JIe llarense.

OnextponuTtnueckas auccounanus. CunbHble U cradble anekTposuThl. Cpeaa BOJHBIX
pacTBOPOB BEIIECTB: KHUCJas, HEUTpalibHasA, mienodHas. [lonamue o 800opooHom nokaszamene (pH)
pacmeopa. Peakiun HOHHOTO 0OMeHa. [ uopoau3 HeopeaHuieckux u OpeaHui4ecKux 6eujecms.

OKHUCIIUTENEHO-BOCCTAHOBUTENbHBIE peakuuu. [lowamue 006 271ekmponuze pacniasos u
pacmeopos coneu. IIpumenenue s1ekmpoausa.

IKCNEePUMEHTAIbHbIE METOABI H3YYCHHUS BELIeCTB M UX NPeBpalleHHH

HNemonctpamms T1abmun  «llepuoanueckas cuctemMa XHMHUYECKUX anemenToB JI.1.
MenneneeBa», W3y4eHHE MOJEICH KPHUCTAUIMYECKUX peméTok, HaOMoIeHe M OINHCaHHe
JEMOHCTPAIMOHHBIX M Ja00OpaTOPHBIX ONBITOB (Pa3jIoXKEHHE MEPOKCHIA BOJOPOJA B IPHUCYTCTBUU
KaTaJau3aTopa, ONpENCIEHUE Cpelbl PACTBOPOB  BEHIECTB C IOMOINBIO YHHBEPCAIBHOIO
MH/AMKATOpa, peakMi MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKON paboThl «BiusHUE pa3aInuHbIX
(bakTOpPOB Ha CKOPOCTh XUMHUECKON PEAKLIUNY.

PacuéTHrble 3apaun
Pacuétel o ypaBHEHHSM XHMHYECKHX PEaKIMi, B TOM YHCJIC TEPMOXHMMHYECCKUE PACUETHI,
pacy€Thl C UCTIOJIH30BAHUEM MTOHSATHS «MACcCOBAas JI0JISI BEIIECTBAY.

Heopranuueckasi xumust

Hewmeramnsl. [lonoxenune Hemetamios B [lepuoanueckoit cucreMe xumuyeckux snementon .M.
MenneneeBa U 0COOCHHOCTH CTpOCHHsS aTOMOB. DH3MYECKHME CBOWCTBA HEMETAIIOB. AJLIOTPOIUS
HEMETaJJIOB (Ha MpUMepe KUCIOPoa, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEHIINX HEMETAIOB (TaJloT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa
Y KPEMHHS) U UX COCTUHECHHH (OKCHIOB, KHUCIOPOACOIEPIKAIINUX KUCIIOT, BOJOPOJHBIX COSTUHEHUN).

[IpuMeHeHre BAXKHEHIIIUX HEMETAIIIOB U KX COCTMHCHUM.

Mertamnel. [lonoxenue metamioB B Ilepuoanueckoit cucteme Xumudeckux saeMmeHToB [[.U.
MenneneeBa. OCOOEHHOCTH CTPOCHHUS JICKTPOHHBIX 000JI0YeK aToMOoBMeTaioB. O0mue pusnyeckue
cBoiicTBa MeTaJIoB. CIIyIaBbl METAIIOB. DJIEKTPOXUMHUYECKUH Psijl HAPSHKEHU METaJIOB.

XUMUYECKHE CBOICTBA BaXHEUIINX METAIVIOB (HATPUiA, KaJlWW, KadbI[Ui, MarHUN, aIFOMUHHA,
[IUHK, XpOM, JKeJIe30, Me/Ib) U UX COCTMHEHUH.

OOmue cnocoObl MoslydeHUs MeTauioB. Memannypeus. Kopposus memannos.

Cnocobvl 3auumul om xopposuu. IIpuMeHeHrne MeTaioB B ObITY U TEXHHUKE.

:‘)KCHepHMeHTaJIbHLIe METOAbI H3YYCHHUSA BCIIECCTB U UX npeBpameHnﬁ

H3y‘ICHI/IC KOJJICKIINHU «MeTabl n CIIJIaBbD», O6paSI_IOB HEMCTAJJIOB, peuIcHue
OKCIICPUMCHTAJIbHBIX 3a/1a4, Ha6J'IIO,Z[eHI/Ie " OIMUCaHHUEC NCMOHCTPAIUOHHBIX U J'Ia60paT0pHBIX OIIBITOB
(BBaHMOHCﬁCTBHC THUAPOKCHUAA AJIFOMUHUSA C paCTBOPaMU KUCIIOT U H_[CJ'IOLICI\/'I, Ka4YCCTBCHHBIC PCAKIUU
Ha KaTUOHBbI MCTaJ'IJ'IOB).



PacuéTrHble 3agaun

Pacuérer Macchl BemecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MU
00BEMY OIHOTO M3 YYAaCTBYIONIMX B PEAKIMH BEIIECTB, Pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEILIECTBA) NMPOJAYKTOB PEAKIIMH, €CJIM OJIHO U3 BEIIECTB UMEET MIPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecrieuyeHUM 3KOJOTMYECKOW, SHEPreTMYeCKOW M NHILEBOM 0e30MacHOCTH,
pa3BuUTUU MeAULIMHBL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHMSI BELIECTBY XUMHUECKUX PEAKLIUH.

[IpencraBnenuss 00 oOLMX HAy4YHBIX HPUHLMIAX [POMBIIUIEHHOTO MOJIyYEHUS BaXKHEUIINX
BEILIECTB.

YenoBek B MHpe BEIIECTB W MAaTEpUANOB: BAXXKHEHIIME CTPOUTEIBHBIE MaTepHUalbl,
KOHCTPYKLIMOHHbBIE MaTepHabl, KpackKu, CTEKJIO, KepamHKa, MaTepuabl I
AJIEKTPOHUKHU, HAHOMAaTEpUaJsbl, OPraHNYECKHE U MUHEpaJIbHbIE YA0OpEHNU .

XHWMHS U 3I0POBbE YEJIOBEKA: IIPaBUIa UCIIOJIb30BAaHU JIEKAPCTBEHHBIX IIPENapaToB, IpaBUia
0€301acHOTO HCIOJIb30BaHUS TpEnaparoB OBITOBOM XWUMHUU B MOBCEIHEBHON JKU3HHU.

MexnpeamerHblie CBSI3U

Peanuzanus MexnpeaMeTHbIX CBsi3ed MpH M3ydeHUHW OOIIed M HeopraHudeckod xumuu B 11
KJIacCe OCYUIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOILIMX €CTECTBEHHO- Hay4YHbIX MOHSATUH, Tak U
MTOHSATHH, SBJISIFOIINXCA CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAaydHble MOHSTHS: HAy4yHbIM (DakT, TUmores3a, 3aKOH, TEOpHs, aHAJIU3,
CUHTE3, KilacCU(pUKaIus, MePUOTUIHOCTh, HAOIIOAEHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
SIBJICHHUE.

@dusuka: Marepus, DJHEprus, Macca, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, WOH, H30TOIl,
pPalMOAKTUBHOCTh, MOJIEKYJIa, HSHEPreTUYECKUN YpOBEHb, BEILIECTBO, TelO, OOBEM, arperatHoe
COCTOSIHME BEILECTBA, (PU3NYECKNE BEJIMYMHBI U €IMHUIIBI X U3MEPEHUS, CKOPOCTb.

buosorus: knerTka, opraHusM, SKocucTema, Ouocdepa, Makpo- U MUKPOIJIEMEHThI, BUTAMUHBI,
0OMEH BEIIIECTB B OpraHU3ME.

I'eorpadusi: MuUHEpasbl, FOPHBIE MTOPO/bI, OJE3HbIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHosorus: XuMHYecKass HNPOMBIIIIEHHOCTb, METAJUIYPrus, IPOU3BOJACTBO CTPOMUTEIBHBIX
MaTepHalloB, CEIbCKOXO3HCTBEHHOE MTPOU3BO/ICTBO, IHIIEBAsi IPOMBIIUIEHHOCTh, (papManeBTH4ecKas
IIPOMBIIIJIEHHOCTD, IPOU3BOJICTBO KOCMETHYECKHMX IIPENaparoB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX
MaTEpHAJIOB, 3JICKTPOHHAs IPOMBIIUICHHOCTb, HAHOTEXHOJIOTUU.

IInanupyemMble pe3yJibTaThl 0CBOEHHS IPOrPpaMMBbI [0 XMMHMH HA YPOBHE cpe/IHero oouiero
o0pa3oBaHus

JIMUHOCTHBIE pe3yabTaThbl

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS 00YYalOIIUMUCS MPOTPAMM
cpenHero oOmero oOpa3oBaHHS (JMYHOCTHBIM, MeETampeIMETHbIM U MpeAMeTHbIM). HaydHo-
METOUYECKON OCHOBOM 7Sl pa3pabOTKU MIAaHHPYEMBIX Pe3ylIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro
o01m1ero o0pa3oBaHUs ABISETCS CHCTEMHO- I€ATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBMM ¢ CHCTEMHO-AESATENBHOCTHBIM MMOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHUSA MpeaMeTa «XHUMHs» Ha YPOBHE CpeIHEro o0Iero oO0pa3oBaHMs BBIJICICHBI
CJIEIyIOLIME COCTABIISIOIINE:

OCO3HAaHHE OOYyJAOIIMMHCS POCCUWCKON TPaKIAHCKOW HWISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHUIO;

HaJIM4YMe MOTUBAIIUU K 00y4EHHIO;

[[eJICHANPaBJICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHHI IUYHOCTH HAa OCHOBE KIIOYEBBIX

LICHHOCTEHN 1 HCTOPUUICCKUX Tpannunﬁ 0a3oBoit HayKHU XUMHU,
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TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXcs pPYKOBOJCTBOBATHCSI B CBOEH JIESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIUMH LIETIOCTHON CUCTEMEXUMHYECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS JKOJOTUYECKON KYIbTYphl M CHOCOOHOCTH CTAaBUTh LIEIH U CTPOUTH
JKU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpeaMeTa «XUMHUS» JOCTUTAlOTCs B €IUHCTBE y4eOHOU U
BOCIIUTATEIIbHOM JIEATEIBHOCTH B COOTBETCTBUM C TYMAHUCTUYECKHMM, COLMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTAMU U HJ€alaMd POCCUMCKOIO Tpa)KJIaHCKOro OOIIecTBa,
INPUHATHIMU B OOIIECTBE HOPMaMHM U IIPaBWJIAMHU IOBEACHUS, CHOCOOCTBYIOUIMMH IpoLieccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH O00yYarOIINXCS.

JIMYHOCTHBIE PE3YNIbTaThl OCBOCHUS MpeAMETa «XUMHSD OTPaXKaoT c(hOPMUPOBAHHOCTH OIIBITA
MO3HABATEIbHON M MPaKTUUYECKOW JEATEIbHOCTH OOYyYalolUXCsl M0 pealu3allud MPUHATHIX B
00LIeCTBE LIEHHOCTEW, B TOM YHCJIE B YaCTHU:

1) rpasaaHcKoro BOCHMTAHMS:

OCO3HAHHS OOYYaIOLIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KE€HUS K
3aKOHY Y IIPABOTIOPSIKY;

MPEACTABICHUS O COLMAJIbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH MpPH CO3JaHUU YYEOHBIX MPOEKTOB,
pelIeHnH y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BBIMOJTHEHUN XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI IPYruX Ipu
aHaJIM3€ Pa3IMYHBIX BUJOB yUEOHOU NEATEIbHOCTH;

2) NaTpHOTHYECKOT0 BOCTIHTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIMI0 OTEYECTBEHHON XUMUU;

YBa)XKEHHsI K IPOIIECCY TBOPUECTBA B O0JIACTH TEOPHUU U MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JTOCTHXKEHUS HAYKH €CTh Pe3yJbTaT UINTEIbHBIX HaONIOEHUMN, KPOMOTIUBBIX
AKCIEPUMEHTAJIbHBIX MOMCKOB, IOCTOSIHHOTO TPy/a YYEHBIX U MIPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U MOCIEIYIOUIEM aHalu3e MHPOpPMAIUU O
MePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUA

HPAaBCTBCHHOI'O CO3HAHMs, 9TUYCCKOI'O ITIOBCACHUS

CIIOCOOHOCTH OLCHMBATL CUTYyallUHU, CBA3AHHBIC C XWUMHYCCKUMHU IABJIICHUAMU,U IPUHUMATDH
OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbIU LICHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE TMOBEJACHUE U MOCTYIIKH CBOUX TOBapI/IH_[eﬁ C TMO3ULHUH
HpPaBCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHHEC HOCJ'IC,I[CTBI/Iﬁ OTUX MTOCTYIIKOB;

4) popMupoBaHus KyJILTYPbI 310POBbS:

MOHUMAaHMS I[IEHHOCTeW 3J0poBoro U Oe3omacHOro oOpa3za KU3HH, HEOOXOJAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXHUUYECKOMY 3710POBbIO;

coOIII0IeHN MTpaBHJ1 6€30I1aCHOTO OOpAaIlleHus C BEIIEeCTBAaMU B ObITY, TOBCETHEBHOM JKHU3HU U B
TPYIAOBOU JIEATEIBHOCTH;

MIOHMMAaHUS LIEHHOCTH NPaBUJI UHAWBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30MacHOrO MOBEICHUS B
CUTYalUsIX, YITPOKAIOIINX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUNH W HENpPUATHS BPEAHbIX MPUBBIYEK (YIOTPEOJEHHs alIKOTOoJIs,
HapKOTHKOB, KYpEHHUS);

5) TpynoBoro BocnuTanus:
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B yueOHO-HNCCIIEI0BATENbCKOM e TETEHOCTH,00IIeCTBEHHO

HOHCBHOﬁ, TBOp‘-IGCKOfI H Jpyrux BUaax ACATCIbHOCTH;,
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YCTAaHOBKHM Ha AKTHBHOC Y4YAaCTHC B PCHICHHUU IPAKTHYCCKUX 3aJdaqd counaanoﬁ
HaNpaBJICHHOCTH (B paMKaX CBOEro KJiacca, MIKOJIbI);

UHTEpeca K  TMPaKTUYECKOMY U3YYCHUIO npodeccuit Pa3IUYHOTO pona,
B TOM YHCJIC Ha OCHOBC ITPUMCHCHUA MPCIMCETHBIX 3HAHHUU 110 XHUMMHU,

YBOKEHUSA K TPYY, JIIOAAM TpyAa U Pe3yibTaTaM TPYAOBOM AEATEIbHOCTH; TOTOBHOCTH K

OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHON TPAaeKTOpUU 0Opa30BaHMs,
Oyaymie mpodeccuu W peanu3aliid COOCTBEHHBIX JKH3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB M TOTPEOHOCTEH 00IIIecTBa;

6) 3K0/I0rHYECcKOro BOCIIUTAHUS:

9KOJIOTMYECKH 1€JIECO00Pa3HOro OTHOIIEHHUS K NPUPOJIE, KaK MCTOYHUKY CYIIECTBOBAHMUS
’KH3HHU Ha 3emie;

MOHUMAaHMs TJI00AJBHOTO XapakTepa HKOJOTMYECKUX MpoOaeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HAHHS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUU Uil pElIeHUs BOIPOCOB
PalMOHAIBHOTO MPUPOIOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHUS JEHUCTBUM, MPUHOCAIINX BPEJ OKPYKAIOIIEH NPUPOIHOMN cpele, yMEHUS
MIPOrHO3UPOBATh HEOJArONMpPHUATHBIE SKOJOTHMUECKUE MOCIEACTBHUS MPEeANPUHUMAEMbIX JEHCTBUI U
MpeoTBpaIlaTh UX;

HaJIM4YUs Pa3BUTOTO  3KOJOTHYECKOTO  MBIIUIEHUS, DSKOJOTHYECKOMW KYJIbTYphl, OIBITa
JEeSITENIbHOCTH 3KOJIOTUYECKOW HalpaBIeHHOCTH, YMEHUSI pyKOBOJICTBOBATHCSI UMH B [TO3HABATENIbHOIM,
KOMMYHHMKaTUBHOM M COLIMAJIbHON MpakTHUKE, CHOCOOHOCTM M yMEHHS AaKTUBHO IPOTHUBOCTOSTh
UJIC0JIOTHH XeMo(oouu;

7) HeHHOCTH HAYYHOTO TO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00IIECTBEHHOM MPaKTUKH;

MOHUMaHMs crnenuuKd XUMUUM Kak Haykd, OCO3HaHMs €€ poiu B (HopMHpOBaHHUU
palMOHAJILHOTO ~ HAYYHOTO  MBILUICHHUS, CO3aHUU L[EJIOCTHOTO npejacTaBieHust o0
OKPY’KaIOIlleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKa, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHu’ NpooIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAYUMOCTH XUMUHU JUIsI COBPEMEHHOW IMBWIM3AMHU: B €&
FyMaHUCTHYECKOW HAIMpPaBICHHOCTH M Ba)XXKHOM poOJM B CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM
KYJIBTYpPbI, PEIICHUU TI00aNbHBIX MpPoOJIeM YCTOWYMBOTO Pa3BUTHS 4YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUILEBOM M KOJOTHYEeCKOW Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00eCledeHnuu
YCIOBUHM YCHEIIHOTO TPYAA U SKOJIOTHUECKUKOM(POPTHON KHU3HU KaXIO0TO YeHa 00IIecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: TOHUMAHHUS CYLITHOCTH METO/I0B MO3HAHUS, UCIIOIB3YEMbIX
B ©CTECTBEHHBIX HayKax, CIIOCOOHOCTH WHCIIONIb30BaTh IIOJIydaeMble 3HaHHUS [ aHauu3a u
OOBSICHEHUS SBJICHUN OKPYXKAIOIIET0 MHUpPAa U TMPOUCXOIAIINX B HEM U3MEHEHUIl, YMEHUsS IenaTh
000CHOBaHHBIE 3aKIIFOUYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX C LENbI0 MOJTydeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIOb30BaTh XUMHUUYECKUE 3HAHUS Ul pelieHus: mpobiieM B
pEaNbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON NesITeNbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHIO U caMOOOPa30BaHUIO, K AKTHBHOMY
MIOJTy4EHHUIO HOBBIX 3HAHUH TI0 XMMHH B COOTBETCTBUU C )KU3HEHHBIMH TIOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSM TPYAa B pa3NUYHbBIX chepax mpodecCuoHanbHOM e TEeNbHOCTH.
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MeTal’[peL[MeTHbIe pe3yJdbTaThbl

MertanpeaMeTHble pe3yabTaThl OCBOCHHMS Y4eOHOTro mpenmera «XuMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAOT:

3HaYMMble I (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS MEKIUCUUIUIMHAPHBIC
(MexTpeaMeTHbIE) OOIIEHAayYHbIE MOHATHSA, OTPaXKarollMe IEJIOCTHOCTh HAYyYHOW KAapTHUHBI MUpa U
CHeIII/I(i)I/IKy METOOOB IIO3HAHU, I/ICHOJII)3yeMI)IX B CECTCCTBCHHBIX HayKaX (MaTepI/ISI, BCIIECTBO,
SHEprus, sBJICHUE, MPOIECC, CUCTEMa, HAYYHBIN (aKT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIICIOBAHNE, HAOIOICHUE, H3MEPECHHE, IKCTICPUMEHT U JIPYTHUE);

yYHUBEpCcaJbHble YueOHbIE NEHCTBUS (II03HABATEIbHbIE, KOMMYHUKATUBHbBIC, DPETYISTHUBHBIE),
obecnieunBaromnue ¢GopMupoBaHrue (YHKIIMOHATHHOM TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIUU
00yJaroImXxcs;

CIIOCOOHOCTE 00yJaronuxcs HCI0JIb30BaTh OCBOCHHEIE MEXTUCITUTIITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSI U YHHUBEpCAIbHbIE y4eOHbIE JAEWCTBUS B MO3HABATEIbHOM U COIIMAILHOM
IIPaKTUKE.

MeranpeaMeTHbie  pe3yiabTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIHHBIMU  YUEOHBIMHU
II03HAaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I n peFYHHTI/IBHBIMI/I )IeﬁCTBHfIMH.

IMo3HaBaTeIbHBIE YHUBEpPCAJIbHbIE Y4eOHBIE NelicTBUS
ba3zoBble JJornueckne aelcTBUA:

CaMOCTOSITCIBHO  (OPMYJIMPOBATh W aKTyaJU3WpOBaTh MPOOJIEMY, BCECTOPOHHE &
paccMaTpuBaTh;

OTIPENETIATh 1ETU NCATeIbHOCTH, 3a/1aBasi MapaMeTPhl ¥ KPUTEPUU WX JOCTHXKCHHS, COOTHOCUTH
pe3ynbTaThl IEATEITLHOCTH C TIOCTABJICHHBIMU IIEIISIMU;

HCIIOJIH30BAaTh MPU OCBOCHHUH 3HAHHUH MPUEMBI JIOTHUYECKOTO MBIIIICHHUS — BBIACIATHXapaKTePHbIE
MPU3HAKK TIOHSTHI U yCTaHABJIMBATh MX B3aUMOCBSI3b, HUCIIOJIL30BATh COOTBETCTBYIOIINE TTOHATHS IS
O0OBSCHEHUS OTNICTBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMU BEIIECTB U XUMHUYECKUX PEAKITUI;

yCTaHaBJIUBATh MPUYUHHO-CJICICTBEHHBIC CBS3M MEXAY H3y4aeMbIMU SBICHHUSIMU;

CTPOHUTDH JIOTHYECKHE PACCYXJCHUS (MHIYKTHUBHBIC, NCIyKTHUBHBIC, IO aHAJOTHUH), BBISABJISATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PaCCMaTPUBAEMBIX SBICHUSX, (OPMYIHPOBATh BBIBOIBI H
3aKJIIOUEHUS;

NPUMEHSITh B MpoIlecce MO3HAHUS, HCIONb3yeMble B XHMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, TPE0Opa30BbIBATh MOJCIIbHBIC IMPEACTABICHUS — XHMHYECKHH 3HAaK (CHMBOJI) 3JIEMEHTa,
XUMHUYecKas QopMmyna, ypaBHEHHE XHMHUYECKOH peakiuu — TpU peHIeHUH Y4eOHBIX
MMO3HABATEJIbHBIX M NPAKTHYECKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIbHBIC IPEACTABICHUS IS
BBISIBJICHHS XapaKTePHBIX IPU3HAKOB U3Y4aE€MbIX BEIIECTB M XUMUYECKIX PEaKIIHA.

ba3zoBble uccienoBaTeIbCKHUe AeiicTBUA:
BJIaJIETb OCHOBAMU METOJ0B HAYYHOTO ITO3HAHUS BELIECTB U XUMUUYECKUX PEAKIUN;

(dbopMynUpoBaTh e U 3a/1a4H UCCIEA0BAHUS, UCTIOIB30BaTh IOCTABICHHBIE U CAMOCTOSITETFHO

chopMynupOBaHHBIE BOIPOCHI B KaUueCTBE MHCTPYMEHTA MO3HAHMS MOCHOBHI I (POpMHUpPOBaHUS
TUIIOTE3Bbl TI0 IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX
CYKICHUMN;

BJIAJIETh HABBIKAMU  CAMOCTOSITEJIbHOIO  IUIAHUPOBAHUSA M MPOBEICHUS  YYEHUUYECKUX
OKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOaTh 3a XOJOM TMPOIEeCcCa, CaMOCTOSTENIHHO
MPOTHO3UPOBATh €ro  pe3ynbTar, (OpMyaupoBaTh O0OOOIIEHUS ¥ BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH pE3yJAbTAaTOB HCCIEAOBAHUSA, COCTaBJISATH OOOCHOBAaHHBIA OTYET O MPOJIEIAHHON
paborte;
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npuoOpeTaTh OMBIT YYEHUYECKON HMCCIEI0BATENBCKON U MPOCKTHOHN NEsITeIbHOCTH, POSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHMCKY METOJOB PELICHHS MPAKTUYECKUX 3a/ad,
IIPUMEHEHHUIO PA3JIMYHBIX METOJOB IIO3HAHUS.

Paborta ¢ nndopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX WMHPOpManuu (HAydHO-TIOMYJISIpHAs JUTEparypa
XMUMHMUYECKOTO  COJEp)KAaHMs, CHpaBOYHbIE IocoOMs, pecypchl VHTepHera), aHaMU3UpPOBaTh
MHGOPMAILIHIO PA3IUYHBIX BHIOB U ()OPM IMPEICTABICHHS, KPUTUIECKH OLEHUBATH €€ JOCTOBEPHOCTH
1 HEIPOTUBOPEUHBOCTD;

(dbopMynmHupoBaTh 3ampockl M TNPUMEHATh pa3IMYHbIE METOAbl MPH IOWCKE U OTOOpe
nHpopManuy, He0OXOAUMMOM IS BHIITOJIHEHHS Y4eOHBIX 3a/1a4 OTPEACIEHHOTO THIIA;

MpHOOpeTaTh OMNBIT HCMOJb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY TMpeACTaBIeHUS HHPOPMALUH (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIbI, PUCYHKU U JAPYyTUe);

HCII0JIb30BAaTh HAyYHBIN SI3bIK B KAaUe€CTBE CPEACTBA MpHU paboTe ¢ XUMUYECKOW MH(popMalueil:
MPUMEHATh MEXKIpeAMETHbIE ((U3NYecKue M MaTeMaTUdecKue) 3HAaKU U CHUMBOJIbL, (OpPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBAHATIISTHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIC y4eOHbIE ACHCTBHSA:

3aJaBaTh BOIIPOCHl IO CYHIECTBY OOCYXJaeMOl TeMbl B XOJ€ JAMANOra W/WIM JUCKYCCHH,
BBICKa3bIBATh UJIEH, (OPMYINPOBATE CBOU INPEIUIOKEHUSI OTHOCUTEIBHO BBINOJIHEHHS MTPEUI0KEHHON
3a/1a4H;

BBICTYNIaThb C TIPE3CHTAlMEH pPE3yIbTATOB IIO3HABATEIBHON JEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBINOJHEHHH XHMHYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKOM pabOThl MO HCCIEAOBAHMIO CBOMCTB M3y4aeMbIX BEIECTB, peaIU3alUd Y4eOHOro
npoekta M (GopMynaMpoBaTh BBIBOJBI IO pPE3ydbTaTaM IPOBEAEHHBIX HCCIEAOBAHUN IyTEM
COIJIaCOBAHUS MO3ULUI B X0l 00CYKAEHUS U 0OMEHAa MHEHUSIMU.

PeryasiTuBHble yHUBepcajibHbIe ydeOHbIe JeiHCTBHS

CaMOCTOSITEJIBHO IUIAHUPOBAThb M OCYILECTBISTh CBOIO IIO3HABATEIBHYIO JIE€ATEIbHOCTb,
ompezenss €€ LETd M 3aJauyd, KOHTPOJMPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeaiaraéMblii  alrOpuT™M JEUCTBUN MPH BBINOJHEHWH Y4eOHBIX M HCCIEIOBaTEIbCKUX 3ajad,
BbIOMpaTh Haunbonee 3(h(EeKTUBHBIA CHOCOO WX peHieHHs ¢ y4€TOM TMOJY4YeHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEaAKIIMSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH Ha OCHOBE CaMOaHalnu3a HCaMOOLICHKH.

IIpeanMeTHbIe pe3yabTaThI
10 kaace

[IpeameTHpie  pe3yapTaThl  OCBOEHHSI  Kypca  «OpraHuyeckas  XUMHS»  OTPaXKarorT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O XUMHUYECKON COCTaBJISIONICH €CTeCTBEHHO-

HAyYHOU KapTHHBI MUPA, POJIM XUMUU B TMO3HAHUU SBIECHUHN MPHUPOJBI, B (GOPMUPOBAHUUMBIIIICHUS U
KYIbTYpbl ~ JTUYHOCTH, €€ (YHKIUOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOW HJs  pellieHus
MPaKTUYECKUX 3a/Jad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOIHOM CpEXE;

BJIaJICHUE CUCTEMOW XMUMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIIME MOHATUS
(XMMUYECKHII ~ JJIIEMEHT, aToM, DJIEKTpOHHas 000J0Yka aroma, MOJEKyJda, BaJCHTHOCTD,
ANEKTPOOTPHUIATENLHOCTh, XUMUYECKas CBsI3b, CTPYKTypHasi ¢opMyna (pa3BEpHyTasi U COKpaIIEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, YIIIepOJHbIN cKeNeT, GyHKIMOHATbHAS TPYINa, paguKa,

14



MU30MEPHUsl, U30MEPBI, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOA U a30TCOJAEpKAILNE
COCIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHUS]); TEOPUHU U
3aKOHBI (TEOpHsl CTPOCHHUSI OpraHuueckux BemectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B
OCHOBE TOHUMAaHUsI MPUINHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PaKTOJIOTUUYECKUE CBEIACHUS
O CBOIMCTBax, COCTaBe, TNOJYy4YeHHH M O€30IaCHOM UCIOJIb30BAHUU BAXKHEUIIUX OPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOM ACSITEIILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMECHHU BBISBIISATh XapaKTCPHbIC MPU3HAKU TOHSITHMN, yCTAHABIMBATh  HMX
B3aMMOCBS3b,  MCIIOJIb30BaTh  COOTBETCTBYIOIIME  TOHSTHUS NPHU OMUCAHUM COCTaBa, CTPOCHUA U
MPEBPALLECHUNA OPraHUYECKUX COCTUHECHU;

c(hopMUPOBAaHHOCTH YMEHHUI WCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpami€HHON) (GOopMya OpraHMuYeCKHX
BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKLHi, W3rOTAaBJIMBATh MOJEIA MOJIEKYJ OpPraHHMYE€CKUX
BEIIECTB I WIUTFOCTPAMU UX XUMHAYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

chOpMUPOBAHHOCTh YMEHHH YCTAHABIMBATH TNPUHAJICKHOCTh HW3YYCHHBIX OPTraHHUYECKHX
BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K ONpeAEIEHHOMY KiacCy/Tpyrie

coeMHEHUH (YrJIeBOJOPOJIbI, KUCIOPOJ W a30TCOJACpIKAIIUE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COC/IMHCHUS ), 1aBaTh UM Ha3BaHUs Mo cucTeMaruueckoiiHoMeHknatype (IUPAC), a Takxke mpuBOIUTH
TPUBHAIBHBIC Ha3BaHUS OTJACIBHBIX OPraHMYECKUX BEIISCTB (ITWJICH, MPOIIJICH, AaIleTHIICH,
STHJICHTJIMKOb, TIHIEPUH, (PeHoJ, (OopMabIeTHl, alleTalIbJIeTH, MypaBbUHAS KHUCIIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAsi KHUCIIOTa, CTEApUHOBAs KHCIIOTA, TJIIOKO3a, (pPYyKTO3a, Kpaxmai, LeJuIioJo3a,
TJIIAH);
c(OpMUPOBAHHOCTh YMEHHSI ONPENENISITh BUIbI XMMHUUECKOM CBSI3U B OPraHUYECKUX COCAMHEHUSIX
(omMHApHBIC U KPATHBIC);
c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJI0KEHHUS TEOPUU CTPOEHHUSI OPraHUYECKUX BEIECTB
A.M. BbytnepoBa 11t 0OBSICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHHUS MacChl BEILIECTB;
chOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpPOCHHE, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBa THUIMYHBIX NPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, 3TaH,
ATWJICH, NPOINWJIEH, alneTuieH, OyraaueH-1,3, merunOyragumeH- 1,3, OEH30JI, METAaHOJ, 3TAHOI,
STUJICHTJIUKOJIb, TJIUIEpUH, (EHOJ, aleTajbJeruj, MypaBbUHas W YKCYCHash KHUCJIOTBI, TJIIOKO3a,
KpaxMmal, IeJIJTI0103a, aMUHOYKCYCHAsl KHCIIOTa), UJUTIOCTPUPOBATH M'€HETHYECKYIO CBS3b MEXAY HUMU
YPaBHEHUSMU COOTBETCTBYIOIIUX XMMUYECKUX PEAKINH ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYII;
cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKH YIJIEBOJOPOIHOTO CHIphs (HE(TH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBI HMX MepepadOTKM M MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;
chOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYHMCICHHS 1O XUMHUYECKHM YpaBHEHHUSIM (Macchl,
00BEMa, KOJIMYecTBa MCXOIHOTO BEIIECTBA WIIM MPOIYKTa PEaKI[MU M0 U3BECTHBIM ~ Macce, O00bEMY,
KOJIMYECTBY OJIHOTO M3 HWCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);
chOpMUPOBAHHOCTh YMEHHI BIIaJeTh CHCTEMON 3HAHUH 00 OCHOBHBIX METOJAX HAYyYHOTO
MO3HAHUS, UCIOJIB3YEMbIX B XUMUU MPU U3YUEHUU BEIIECTB U XUMUYECKUX SIBIEHUHN (HAOIIOICHME,
WU3MepeHHue, SKCIEPUMEHT, MOJICIMPOBAHKE), HCIOIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;
c(hOpMUPOBAHHOCTh YMEHUI cobmroaaTh MpaBWiia  TOJIb30BAHHUSI  XHUMHYECKOMH
MOCY/IOH U TaG0paTOPHBIM 00OPYAOBAHUEM, a TAKXKe MpaBUiIa OOpaIIeHNs C BEIIECTBAMUB
COOTBETCTBHHU C HHCTPYKIIUSMH TI0 BBITIOJIHEHUIO TaOOPATOPHBIX XUMHUYECKUX OTIBITOB;
c(hOpMHUPOBAHHOCTh YMEHHH TUTAHUPOBATh U BBHINOJHATH XUMHYECKUN
AKCIEPUMEHT (TIPEeBpaIleHUs] OPraHWYeCKHX BEIIECTB IMPU HArpeBaHUM, IOJyUYEeHUE OJTUJICHA H
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M3yYEHHE ero CBOWCTB, KAYECTBEHHBIC PEAKLIMU OPraHWYECKUX BEIIECTB, JCHATypalus OCJIKOB IpH
HarpeBaHWM, LBETHBIC peaKkIuu OENKOB) B COOTBETCTBHHC MPABWJIAMHU TEXHUKH OE€30MACHOCTH NPH
oOpamieHMH C BemecTBAMH M JaOOpaTOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XMMUYECKOTO OJKCIIepuMEHTa B (opMe 3amuch ypaBHEHMH COOTBETCTBYIOIIMX pEaKIuid U
(bopMyHpOBaTh BBIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

C(OPMHUPOBAHHOCTh yYMEHHH KPUTHYECKH AaHAIM3MPOBATh XHMHUYECKYI0 HH(OpMALHIO,
[I0JIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccOBOM MHPopManuu,IHTEpHET U qpyrux);

cOopMUPOBAHHOCTh YMEHUH COOJIIOAATh IPaBUIIA KOJIOTHYECKH IeJIECO00Pa3HOTO IOBEICHUS B
OBITY ¥ TPYAOBOH NEATEIHLHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIMIEH MPHUPOTHON
Cpelibl, OCO3HaBaTh ONACHOCTb BO3JEHCTBUS Ha KUBBIE OPraHU3Mbl ONPEAEIEHHBIX OPraHUYECKUX
BEILIECTB, MOoHMMas cmbica nokaszarens [IJIK, mosicHATP Ha mnpumepax crnocoObl yYMEHBUICHUS U
MIpeIOTBPAILIEHUS UX BPEAHOTO BO3JCHCTBHUS HA OPraHU3M YeJIOBEKa;

Ui 00y4aromMXCcsl ¢ OrPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbsl: YMEHHE NPUMEHSTh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHMSI BEILIECTB U XUMUYECKUX SBJICHUM;

U CHENbIX M cAa0OBHIAIMIMX OOYYaIOLIMXCS: YMEHHUE HCIONb30BaTh PEIbE(PHO TOUECHUHYIO
cucremy obo3Hauenuit JI. bpaiins nis 3anucu XuMudeckux Gopmyi.

11 kaace

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHudeckass XUMHUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUN: O XHWMHYECKOW COCTABISIONICH €CTeCTBEHHO-HAy4YHOU
KapTUHBl MHpa, POJIM XUMHH B TO3HAHUU SBJICHUN NpUPOJBL, B GOPMUPOBAHUU MBIIUICHUS U
KYJIBTYpPbI JTUYHOCTH, €€ (PYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIUMOM JIsl PEeLIeHUs] PAKTUYECKUX
3a/1a4 U 9KOJIOTM4YE€CKH 0O0CHOBAaHHOTO OTHOIIIECHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON Cpee;

BJIAJICHUE CUCTEMOM XUMHUYECKHUX 3HAHMM, KOTOpass BKIIIOYAET: OCHOBOIIOJATAIOIIME ITOHATHS
(XMMHYECKUI 3JIEMEHT, aTOM, HM30TOM, S-, P-, - AIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIA,
MOJIb, MOJISIPHBII 00BEM, BaJI€HTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHCIICHUS, XMMHUYECKas
CBs3b (KOBaJICHTHAs, HMOHHAs, METAJIMYECKas, BOJOpOJHAs), KpUCTAIIMYecKas pemérka, THUIIbI
XUMUYECKUX PEAKLHil, pacTBOP, IJIEKTPOJIUTHI, HEIIEKTPOIUTHI, 3JIEKTPOIUTHYECKAs IUCCOLUALUSA,
OKHUCJIUTEJb, BOCCTAHOBHUTEINb, CKOPOCTh XUMUYECKOW peakluu, XUMUYECKOE PaBHOBECHUE); TEOPUH U
3aKOHBI (TEOpUs EKTPOJUTHUECKON AuccolManuu, nepuoandeckuit 3akod /.M. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl BELIECTB, 3aKOH COXPAaHEHMsS W MPEBPALICHUS SHEPIMM IPU XUMHUYECKUX
peaxknusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMUS, JIekKAIlUe B
OCHOBE NMOHUMAaHMS TPUUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBJICHHM, (PaKTOJOTUYECKHIE CBEACHUS
O CBOMCTBaX, COCTaBe, IMOJIyYEHMM M O€30MaCHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPraHWYECKHX
BEIIECTB B OBITY U IPAKTHUECKOHN AESITETbHOCTH YETIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBIABISATH XapakTepHbIE MPU3HAKU MOHSTUMN, yCTAaHABIMBATh  HX
B3aMMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIINE MOHATUS TIPU ONHMCAHUM HEOPraHUYECKUX
BEIIECTB U UX IIPEBPALLECHUM;

c(OpMHUPOBAHHOCTh YMEHHH UCII0JIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIS
cocTaBieHuss (GOpMya BEWIECTB U YpaBHEHUH XUMMUYECKMX peakIHi, CHCTeMaTH4YecKylo
HomeHkinatypy (IUPAC) u TpuBHanbHbIe Ha3BaHHs OTACIBHBIX HEOPraHUYECKHX BEIIECTB (YrapHbIit
ra3, yrjiekuciblidi ra3, aMMuak, ramiéHas H3BECTb, Herali€Hash H3BeCTb, NMUThEBas COJA, MUPUT U
Apyrue);

C(OPMHUPOBAHHOCTh YMEHHH OIpEeNsiTh BAJIEHTHOCTb W CTENEHb OKHUCICHHUS XUMUYECKHUX
SJIEMEHTOB B COEIMHEHHSX PA3IMYHOTO COCTaBa, BHMJI XMMHUYECKOHM CBA3M (KOBaJECHTHAas, WOHHA,
MeTaJuIM4yecKas, BOJOPOAHAs) B COEAMHEHHSX, THUIl KPUCTAIMYECKOM pEmETKH KOHKPETHOTO
BellecTBa (aATOMHAs, MOJIEKYJISIpHAs,, MOHHAs, METANTMYECKas), XapakTep Cpelbl B BOJHBIX PACTBOPAX
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HEOPraHWYECKUX COCTMHEHUN;

c(OPMHUPOBAHHOCTh YMEHHH yCTAaHABJIMBATh MPUHAICKHOCTh HEOPraHWYECKUX BEIIECTB 10 UX
COCTaBy K ONpPEIeNEHHOMY KJlacCy/Tpymie COeAMHEHN (IIPOCThIe BENECTBA — METAJJIBI M HEMETAJLIHI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COJIN);

cOPMHUPOBAHHOCTh YMEHHUI pPacKpbIBATh CMBICIT MEPUOINYECKOTO 3akona /JI.W.
MeHeneeBa 1 IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO
bynximu;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh SIIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHX
anemeHToB 1-4 mepuonoB Ilepuommueckoit cucrembl xumuyeckux snnemeHToB .M. Mennaeneena,
UCIIOJIB3Ys TIOHSTHUS «S-, P-, O-2JIEKTPOHHBIC OPOUTAIIIY,

«QHEPreTUYECKUe YPOBHH», OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB
U UX COCIMHEHMM MO nepuoaaMm u rpymnmam llepuoanyeckoit cucteMbl XUMUYECKUX di1eMeHToB J[.M.
MenneneeBa;

cOpMUPOBAHHOCTh YMEHMH XapaKTepu3oBaTh (ONMHUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KIJIACCOB, IMOATBEPXKAATH CYIIECTBOBaHUE TeHETUYECKOMN
CBSI3U MEXJIy  HEOpraHWYeCKUMU BEIIECTBAMHU C MMOMOUIBI0 YpaBHEHUIN COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUH;

cOpPMUPOBAHHOCTh YMEHHUS  KJIacCUQUIMPOBATh XUMHUYECKHE  PEaKIUH M0 PAa3INYHBIM
Mpu3HaKaM (YHCIy U COCTaBYy PEarupyrolluX BELIECTB, TEIUIOBOMY 3(PQEKTy peakluu, U3MEHEHHUIO
CTETeHeN OKUCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHUIO KaTalu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBJISATh YpPAaBHEHHUS PEAKIMIl pa3IU4HbIX THIOB, MOJHBIE U
COKpAIllEHHbIC YPaBHEHUS PEeaKLUil HOHHOTO OOMEHa, yUUThIBAsl YCIOBHS, NIPU KOTOPBIX 3TH PEaKLUU
UIYT 10 KOHLA;

C(OPMHPOBAHHOCTh YMEHHUI NPOBOJUTH PEAKIMHU, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKMX BEIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOINME B
BOJHBIX PACTBOpPAX HEOPIaHUYECKUX BEUICCTB;

C(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO- BOCCTAHOBUTEIIBHBIX
peaKuuii MOCPeICTBOM COCTaBJIEHHS 3JIEKTPOHHOTO OajlaHca ATUX peakiuii;

cOpPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakiuu OT
pa3nuuHbIX  (AKTOPOB; XapakTep CMEIICHHs XMMHUYECKOTO paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3aecTBus (mpuniun Jle [larense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE IPOLIECCHI, JISKAIUE B OCHOBE
MPOMBIIIJIEHHOTO  TOJYYEHUs CEepHOM  KHUCIOTH, amMMHuaka, a Takke Cc(pOpMHUPOBAHHOCTh
npeacTaBieHuii 00 OOMMX HAy4YHBIX MPHUHIMIAX U OSKOJOTHYECKHX MpodiieMax XHMHYECKOTO
MIPOU3BOJICTBA;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IMPOBOAUTH BBIYUCIICHUSA C UCITIOJIb30BAHUCM ITOHATHUA
«MaccoBadg J0Ji1 BCIICCTBA B PACTBOPCH, 00BEMHBIX OTHOIIEHHH Tra30B IIpu XUMHUYCCKUX PCAKLUAX,
MacCCbl BCHICCTBA HJIN 00bEMa Ta30B IO HN3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCE HIIU O6’béMy
OJHOTO H3 YYACTBYHOIIMX B PCAKIUU BCIICCTB, TCIIJIOBOT'O BCI)CI)CKTa pcakuuu Ha OCHOBC 3aKOHOB
COXpPAaHCHUSA MACChI BEHICCTB, IPCBPALICHUA U COXPAHCHUAOHCPTI NN,

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J'IIO)18.TB IpaBHJia IIOJIb30BAaHUA XHMHUYECKOH
HOCYHOﬁ n J'Ia60paTOpHLIM O60py&OBaHI/IeM, a TaKKC IIpaBUJiad 06paIJ_IeHI/I}I C BCIICCTBaAaMHU B
COOTBCTCTBMU C  HHCTPYKHOHUAMHU IO  BBIIIOJIHCHHUIO J'Ia60paT0pHBIX XUMHUUYCCKHUX  OIIBITOB,
C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IJIaHUPOBATh u BBITNIOJIHATH XUMHYCCKUH
OKCIICPUMCHT (pa3JIO)KeHI/IC NEepoKCHuZia BOAOPOAa B MPUCYTCTBUU KaTaJIU3aTOpa, OMPECACICHUC CPCIbI
pacTBOPOB BCHICCTB C IMOMOMIBKO YHUBCPCAJIBHOTO MHAWUKATOPA, BIUAHWUC PA3IMIHBIX (baKTOpOB Ha
CKOpPOCTb XHMHUYECKOM pCaKknuun, p€akuunu HOHHOTO O6M€Ha, KauCCTBCHHLIC PCAKIIMKU Ha CyJ'IL(I)B.T-,
Kap6OHaT- U XJIOpUA-aHUOHBI, HA KaTUOH aMMOHUA, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 M0 TEMaM
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«Mertamibl» 1 «HemeTanns»)B COOTBETCTBUU C TPAaBMIIAMU TEXHUKH 0€30IACHOCTHU MU 0OpaIeHnH ¢
BEIIECTBAMU M J1TaOOPaTOpHBIM  OOOpYAOBAaHUEM, TMPEICTABIATh  PE3YAbTAThl  XUMHUYECKOTO
SKCTIIEpPUMEHTa B (pOpPME 3alMCH yPaBHEHUH COOTBETCTBYIOIIUX PEAKIMNA U (POPMYTUPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh yYMEHHH KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
[I0JIy4aEMYI0 U3 Pa3HbIX UICTOYHUKOB (CPEACTBA MaCCOBOM KOMMYHUKALMK, IHTEpHET U Ipyrux);

cpOopMUPOBAHHOCTh YMEHUH COOIOAATH MPABUIIA IKOJOTUYECKH IEJIECO00Pa3HOT0 HOBEACHHS B
OBITY ¥ TPYAOBOH NEATETHHOCTH B LEJSX COXPAHEHUS CBOETO 3JI0POBBSI U OKPYKAIOLIEH MPUPOTHOM
Cpelbl, OCO3HAaBaTb OIACHOCTH BO3JCUCTBUS Ha JKMBBIE OPraHU3MBbl OIPENEIEHHBIX BEILECTB,
noHumas cmbica  nokazatens [IJIK, mosicHaTh Ha mnpumepax CcHoocoObl  yMEHBLIEHUS U
MPEAOTBPALIECHUS UX BPEIHOTO BO3JECHCTBUS HAa OpPraHU3M 4YEJIOBEKA,

Ui 00y4aromMXCcsi ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbsl: YMEHHE NPUMEHSTHh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHMSI BEILIECTB U XUMUYECKUX SBJICHUM;

U CHENbIX M CAa0OBHIAMIMX OOYYaIOUIMXCS: YMEHHUE HCIOJb30BATh PEIbE(PHO TOUECHUHYIO
cucreMmy obo3Hauenuit JI. bpaiins nms 3anucu XuMu4eckux Gopmyi.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne Hanwenosarne KommuaectBo OcHOBHBIE BUIBI I€ITENLHOCTH
- A3ICIIOB 1 TeM [IporpammHoOe coaepxanue ARLA
/1 pasaen 9acoB 00yJaroIIHXCst

yueOHOro mpeaMera

Pa3ne

a 1. Teopeanecm[e OCHOBBI OpraHquCKOﬁ

XUMHH

11

[Tpenmer 3
OPraHN4eCcKO XUMHUH.
Teopus crpoenus
OpraHUYECKUX
COEIUHEHUN

A.M. bytneposa

[IpenmeT opraHuYeCcKOl XUMUU:

€€ BO3HUKHOBEHHUE, Pa3BUTUE U
3HAYCHHE B MMOJTYYCHHUH HOBBIX BEIIECTB
u MatepuanoB. Teopus cTpoeHus
OPraHNYEeCKUX COCAMHEHUI

A.M. byrtnepoBa, €€ OCHOBHbIE
noJioskeHus. CTpyKTypHbI€ (POPMYIIbI
OpraHMYecKuXx BemecTs. ['omomorus,
n3oMepusa. XMMHUUYECKasl CBS3b

B OPraHUYECKUX COECIMHEHUSAX: KPaTHbIE
CBSI3U, G- U TT-CBSI3H.

[Ipencrasnenue o knaccupukauu
opraHnyeckux Beuiects. Homenknartypa
OPraHUYeCKUX COCTUHEHUN
(cuctemaruyeckasi) U TpPUBHATIbHBIC
Ha3BaHUs BAKHEUIIUX MTPEICTaBUTENEH
KJIACCOB OPraHUYECKUX BEILIECTB.

JKCNepUMEHTAJIbHbIE METObI
H3Yy4YeHHs BelleCTB U X NPeBpPalleHHi:

PaCKpLIBaTB CMBICJI U3y4aCMbIX
MOHATHH (BBISBIISITh UX XapaKTEPHbIE
MIPU3HAKH ), YCTaHABIUBATh X
B3aMMOCBSI3b.

[TpuMeHSTH MOJIOKEHUS TEOPHH
CTPOCHHS OPTaHUYECKUX BEIIECTB

A. M. ByrnepoBa njst 00bICHEHHS
3aBHCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHUSI.

M croap30BaTh XUMHYECKYIO CHMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaII€HHOM) (popMys1 OpraHHYECKIX
BEIIICCTB.

OnpenensiTh BUIbI XUMUYECKON CBS3H
(omuHaApHBIE, KpAaTHBIE) B OPraHUYECKUX
COEIMHEHUSIX.

PackpriBaTh posib OPraHUYECKON XUMHH

B IIPUPO/IE, XapaKTEPU30BaTh €€
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® JleMOHCTpaLMHU:

— O3HAKOMJICHHE C 00pa3aMy OPraHuIeCKUX
BEILIECTB ¥ MaTepUalaMHHa UX OCHOBE;

— OIIBITHI 110 IIPEBPAIEHUIO
OpraHN4YCCKUX BCUICCTB PN HArp€BaHuu
(ru1aBneHue, 00yrJaIuBaHuE U TOPEHUE).

® J[abopaTOpHBIC OTIBITHI:
— MOJIENIMPOBAaHUE MOJIEKYIT
OpraHN4Y€CKUX BCUICCTB

3HAYCHHE B J)KM3HU YCIIOBEKa,
WJLTIOCTPUPOBATH CBSI3b C IPYTUMU

HayKaMH.

HabimonaTh ¥ ONUCHIBATh IEMOHCTPAITHOHHBIC
OTIBITBI; TPOBOJAUTHN OIHCHIBATH
1ab0PaTOPHBIE OMBITHI M MPAKTUICCKHE
paboThI

Hroro no pazneny

Pa3nen 2. YriaeBoaopoabl

2.1 | [lpenenbHbie AJIKaHBI: COCTaB U CTPOCHHUE,
YIJIEBOAOPOIBI — rOMOJIOTUYECKUH psill. MeTaH U 3TaH —
AJIKaHbI IpOoCTEeHINe TPEICTaBUTENIN ATKAHOB:

COCTaB, XMMHUYECKOE CTPOCHHUE, (hU3UIeCcCKue
U XUMUYECKHE CBOMCTBA (peaKInu
3aMellleHusl U TOPEHUs), HAXOXKICHHUE B
npupoJie, MOJyYeHHE U

pPUMEHEHUE

2.2 | Hempenenbusie AJIKEHBI: COCTaB U CTPOCHUE,
YII€BOJOPOIBI: TOMOJIOTUYECKHM psijl. DTUIIEH —

AJIKCHBI, aJIKaJUCHBI,
AJIKMHBI

IPOCTENIINN IPECTaBUTEID AJTKEHOB!
COCTaB, XMMHUYECKOE CTpOEHHE, (prusnyeckue
U XUMHUYECKHE CBOMCTBa (peakuuu
TUJIPUPOBAHUS,

raJloreHUPOBAHUS, TUIpATALIUH,

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHI
(BBISBIISATH MX XapaKTEPHBICITPU3HAKH ),
YCTaHaBIMBATh WX B3aUMOCBS3b,
MCII0JIb30BAaTh COOTBETCTBYIONINE MOHITHS
IIPU OTIMCAHUU COCTaBa, CTPOCHUS U
MpeBpalIeHUI OPraHuYeCKIX

COEINHEHUII.

Hcnosib30BaTh XUMUYECKYIO CUMBOIUKY/UIS
COCTAaBIICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIEHHOM) GopMyIT OpraHUIeCKUX
BEIIIECTB.

YcTaHaBIMBaTh MPUHAIEKHOCTD

BEIIECTB K OIMPEIeTICHHOMY KJIacCy
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OKHCJIEHHS U TTOJIMMEPU3aLIUN)
HaXO0/IEHUE B IPUPO/JIE, [TOJIyYEHUE U
IPUMEHEHUE.

Ankanuensl: 6yraguen-1,3 u
MeTmiOyTaauen-1,3, xummuueckoe
CTpOEHUE, PEAKIIMSI OJTUMEPHU3ALIUH,
IpUMEHEHHUE (17151 CHHTE3a IPUPOJHOTO U
CUHTETHYECKOTO

KaydyKa U pe3UHbI).

AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOEHUS,
TOMOJIOTHYECKUN psii. ALIETHIIEH —
MPOCTEUIINI TPEACTABUTEIb AIIKUHOB:
COCTaB, XMMHUYECKOE CTPOEHNUE, PU3NUECKHe
UXUMHUYECKHE CBOWCTBA (pEeaKkLuu
TUAPUPOBAHNUS, TAJIOTEHUPOBAHUS,
THIpAaTaly FOPEHNUs ), HAX0XKICHHUE

B IIPUPO/IE, TTOTyYEHUE U IPUMEHEHHE

2.3

ApoMaTthueckue
yTIIEBOI0POIbI

ApeHbl: 6EH3011 ¥ TOTYOJI, COCTaB,
XUMHYECKOE CTPOCHHE MOJIEKYIL,
duznyecKkue U XMMHYECKHE CBOMCTBA
(peakuuu raJoreHupoOBaHus U
HUTPOBaHU), MOTyYCHUE

U puMeHeHue. BriusHaue 6eH3omna

Ha OpraHu3M 4esloBeKa. | eHeTndyeckascBs3b

YTJIEBOJIOPOJIOB

YTJIEBOJIOPOJIOB 110 COCTaBY U
CTPOEHUIO, HA3bIBaTh UX

10 CUCTEMATHYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBUATHHBIC HA3BAHUS
OT/ICTIHHBIX MPECTABUTEIICH
YTJIEBOIOPO/IOB.

OnpenensiTh BUIbI XUMHYECKON CBSI3UB
MOJIEKYJIaX YIIE€BOIOPOIOB;
XapaKTepU30BaTh 3aBUCHMOCTh
PEaKIMOHHON CITOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPaTHOCTH
KOBAJICHTHOM CBSI3H.

XapakTepru30oBaTh COCTaB, CTPOCHUE,
MpUMEHEHHE, (PU3NYECKue U XUMUIECKUE
CBOMCTBA, BayKHEHIIIHE CIIOCOOBI
MOJTYYCHHS TUITHYHBIX MTPEACTaBUTEICH
Pa3IMYHBIX KJIACCOBYTIIEBOIOPOIOB
(MeTaHa, 3TaHa, STUJICHA, AlICTHIICHA,
Oyraauena -1,3,0eH30:1a, TOTyoJ1a).
BBISBIISITE TEHETUUECKYIO CBSI3b MEXKTY
YTJIEBOJIOPOJIAMU U TIOITBEPKIATH €&
HAJIMYUE YPABHEHUSIMH COOTBETCTBYIOIINX
XUMHAYECKUX

PEeaKIHii ¢ UCTIOJIb30BaHUEM

CTPYKTYPHBIX (DOPMYIL.
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24

[IpupoHbIe HCTOYHUKHU
YIJ1€BOJOPOJOB U UX
nepepadoTka

[Tpupousiii ra3. [lomyrHeie HeTIHBIETA3HI.
HedTs 1 e€ npoucxoxaeHue.

Crioco0bI mepepaboTKi He(hTH: TIEPETOHKa,
KPEKUHT (TEpMUUYECKUM, KaTaTUTUUECKUI).
[IponykTe! epepaboTku HEPTH, UX
IPUMEHEHHUEB TPOMBIIIJIEHHOCTH U B OBITY.
KameHnHbI#1 yrosip ¥ IpogyKTHI €ro
nepepadboTKU.

JKCNepUMeHTAIbHbIE MeTO/IbI

U3yYeHUsl BellecTB

U MX NIPEeBPALLECHUI:

® JleMOHCTpaILMH:

— xomutekiuu «Hedptb» 1 «Yromby;

— Buneodparment «Bynkanuzanus
PE3UHBI».

® J[abopaTopHBIC OTIBITHI:
— Ka4yeCTBEHHOE OIpEJICIICHUE YIIIepoIan
BOJIOPOJIa B OPraHNYECKUX BEIIECTBAX;

— O3HAaKOMIJICHHUEC C o6pa3uaMH
Ij1acTMaccC, Kay4dyKOB U PC3WHBI;

— MOJIeIMPOBAHUE MOJIEKYII
YTJIEBOJOPOJIOB U
rajloreHONPOU3BOIHBIX.

® [IpakTHueckue paboThI:

Ne 1. Ilony4yenue sTHIIeHA U U3YYEHUE
€r0 CBOMCTB.

XapakTepru30BaTh UCTOYHUKHU
YTIJIEBOJOPOHOTO CHIPhs (He()Th, MPUPOTHBIN
ras, yrojib), CocoObl UX MepepadOTKU U
NPaKTUYECKOE PUMEHEHHUE TTOTy4aeMbIX
npoAyKTOB. VICHOIp30BaTh €CTECTBEHHO-
HayYHbIE METO/IbI TO3HAHUS — ITPOBEJICHNE,
HaOJIFO/IEHNE U OTMCAaHNE XUMUIECKOTO
IKCTIEPUMEHTA (JTa00PaTOPHBIE OTIBITHI U
IpaKTHYecKue paboThl).

CrnenoBath nmpaBuiIaM 0€301acHOM

paboTsl B 1aboparopun

NIPY UCTIOJIb30BaHNH XHMHYECKON TIOCY/TBI U
000pyI0BaHMsI, a TAKXKE IMPABHIIAM
o0pallleHHs C BEIIeCTBaMU B COOTBETCTBUH C
MHCTPYKIUSMU BBITIOJTHEHUS 1a00PaTOPHBIX
OTIBITOB UIIPAKTHYECKUX paboT MO
MOJIYYEHUIO MU3YUYEHHUIO OPraHNYeCKUX
BELIECTB.

[IpencraBasTh pe3yabTaThl

AKCIEpPUMEHTA B (hopMe 3alncu ypaBHEHUMN
COOTBETCTBYIOIIUX PEAKIIMIH J1e1aTh BHIBOIbI
Ha UX OCHOBE.

[TpoBOIUTH BEIYUCTICHUS

JUISL OTIpEICTICHUSI MOJIEKYIISIPHON (DOPMYJIBI
OpPraHNYeCcKOro BEIIECTBA, [0 YPAaBHEHUIO
XUMUYECKOHN peakiuu.
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® PacuérHble 3a1a4u:

— ONpEACIICHUE MOJIEKYIISIPHON
(OpMYITBI OPraHNYECKOTO BEIIECTBAIIO
MaCCOBBIM JOJIAM aTOMOB XUMHWYCCKUX
3JIEMEHTOB;

— PpAacyéThl 10 yPAaBHEHUIO XUMHUYECKOU

peakinuu

CaMOCTOSITENBHO MIJIAHUPOBATh U
OCYIIECTBJIATH CBOIO I03HABATEIIbHYIO
NeSITeIbHOCTD; IPHHAMATH aKTUBHOE
ydacTue B rpynnoBoil yueOHOM
JeSITeTbHOCTH

Hroro no pazneny

13

Pa3nen 3. Kuciopoacoaep:xamme

OpPraHu4e€CKue COCANHCHU S

3.1

Cruptel. ®eHon

3

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJ, XUMUYECKOE CTPOCHHE,
duznyecKkue U XMMHYECKUECBONCTBA
(peakuuu ¢ akTUBHBIMHM METaJlJIaMH,
raJIor€HOBOI0OPOJaMH, TOPEHUE),
npuMeHenue. BonopoaHast cBs3b.
DuU3M0IOTUYECKOe ICHCTBUE METaHOIA U
3TaHOJIa Ha OPTraHU3M YeJIOBEKa.
MHOT0aTOMHBIE CIIUPTHL: ATUIICHTITUKOJIbU
[JIMLIEPUH, XUMUYECKOE CTpOeHHE, (Pr3HUecKue
U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE CO
HIEIOYHBIMHU METaJUIaMU, Ka4eCTBEHHAS
peaxius

HA MHOTOAQTOMHBIE CIIUPTBHI).
®U3HOJIOTUYECKOE ACHCTBUE

Ha OpraHu3M 4CJIOBCKA. HpI/IMeHCHI/Ie

TJIMICPpHUHA U STUJICHIJIMKOJIA.

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHI
(BBISIBIIATH UX XapaKTePHBICTIPU3HAKH ),
YCTaHaBJIMBATh UX B3aUMOCBS3b,
HCII0JIb30BATh COOTBETCTBYIOLIUE TOHATHUSA
IIPU ONMCAaHUM COCTaBa, CTPOEHUS U
MPEBPAILIEHUN OPTraHUYECKUX

COEINHEHUII.

Hcnonp30BaTh XMMUYECKYHO CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIEHHOM) GopMysT OpraHUIeCKUX
BEILIECTB.

VYcranaBnuBaTh NpUHAIEKHOCTD BEIIECTB
K OIpEIEICHHOMY KJIacCy MO COCTaBy U
CTPOEHMIO, HA3bIBATh UXIIO
CHUCTEMAaTUYECKOW HOMEHKIIATYpPE;

MNPUBOJAUTHL TPUBHUAJIBHBIC HA3BAHUA
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®enon. CTpoeHHe MOJIEKYIBI, (GU3UYECKUE
U XUMHYECKHUE CBOMCTBadeHoa.
TokcUIHOCTH QeHOa, ero
du3noIOrNUEcKOe AeHCTBIE

Ha OpraHu3M 4YesioBeka. [I[pumenenue
dbenomna

3.2

Anbnerunel. Kap6oHoBbie
KUCT0ThL.CI10XKHBIE AU

Anpaerunpl: GopManbACTUl U alleTadbACT U/,
XHUMHYECKOE CTpOCHHE, (PH3NIecKue U
XHUMHYECKHAE CBOMCTBA (peaKIy OKUCIICHUS
BOCCTAHOBJICHHS ,Ka4eCTBEHHBIC PEaKIIN),
MOJTy4eHUE U IPUMEHEHUE.

OZTHOOCHOBHBIE MPEJIETbHBIE

KapOOHOBBIE KUCIIOTHI: YKCYCHAsI

KHCJIOTa, XUMUYECKOE CTPOCHHE,

dbu3ndecKue 1 XUMHIECKHE CBOMCTBA (00mue
CBOMCTBA KUCJIOT, PEAKIUs dTepUdUKAIIN),
noJiydyeHue u npumeHenue. CreapuHoBas v
OJICMHOBASIKUCIIOTHI KaK MPEACTaBUTEIN
BBICIIIUX

KapOOHOBBIX KMCIIOT. Mblla KaK COJIU
BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe
TNIEVCTBUE.

CrnosxHble 3¢upbI Kak TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. ['uaponus

CIOXHBIX 3(UpoB. Kupbl Kak

OT/ACJIbHBIX MPEACTaBUTENCH
KUCJIOPOJCOAEPKAIINX COCTUHEHUN.
XapakTepus3oBaTh COCTaB, CTPOEHUE,
MpUMEHEHUE, (PU3NYECKUe U XUMUYIECKUE
CBOMCTBA, BaKHEHIINE CIIOCOOBI MOJIy4YEHUS
TUTMYHBIX MPEJICTAaBUTEIIEH Pa3IMIHBIX
KJIACCOB KUCJIOPOACOAEPKAIINX COCIMHEHUN
(MeTaHoOIIa, A TaHOJIA, TIUIIEpUHA, (heHoa,
dbopManbaeruaa, aleTaibIeruaa, yKCycCHon
KHCJIOTHI, TJTFOKO3bI, CaXapo3bl, Kpaxmara,
IEJUTIOJIO3BI ); BBISIBIISITE TEHETUUECKYIO
CBSI3b MEK/Iy HUIMU W TIOJITBEPKIATh €€
HaJU4He YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX

peaKkui ¢ UCIOJIb30BaHUEM

CTPYKTYPHBIX (hopMyiL.

OnuceiBaTh ~ COCTaB, XHMHUYECKOE
CTpOEHHE U TPUMEHEHHUE >KHUPOB,
XapaKTepU30BaTh UX 3HAUCHUE

JUISL 5KU3HEAES TeTbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONMAaCHOCTh BO3JICHCTBUS Ha
JKUBBIE OPTaHU3MbI OIPEICTICHHbIX
OpraHUYeCKUX BEIIECTB, MOSICHSTh

Ha IIpuMepax CIIOCOOBI YMCHBIICHUSA
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IIPOU3BOIHBIC TVIMLIEPHUHA U BBICILINAX
KapOOHOBBIX KUCIOT. [ M1poaun3 xupos

3.3

Yrinesoasl

VYraeBosl: cocTas, Kilaccupukanus
yIJ€BOI0B (MOHO-, M- U TIOJIUCAXapU/Ibl).
I'mroko3a — mpocTennii MOHOCaXapHI:
O0COOEHHOCTH CTPOEHHUS MOJIEKYIIBI,
du3nUeckre 1 XMMUYECKHE CBOICTBA
TJTFOKO3BI (B3aMOJIeHCTBUE

¢ ruapokcuom Meau(Il), okucnenue
aMMHUaYHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUETITIOKO3bI),
HaXOXXJICHHE B TIPUPOJIC, IPUMEHEHNE
TJII0KO3bI, OMOJIOTHYECKast poJib B
KU3ZHEJESATEIbHOCTH OpraHu3Ma 4eJoBeKa.
®oTtocuHTe3. PPYKTO3a KaK U30MEP TITIOKO3HI.
Caxapo3a — npeJCTaBUTENb AUCAXapUIOB,
TUAPOJIN3 Caxapo3bl, HAX0XKACHHUE B IPUPOJIE U
npuMeHenue. Kpaxman u nemonosa Kak
IPUPOJIHBIE TOTUMEPBL: CTPOSHUE Kpaxmala u
LEJUTION03bI, (PU3NYECKUE U XUMHYECKHE
CBOMCTBa Kpaxmasa (TUIpOJIn3,

KayeCTBEHHAsl peaKius C UOJAO0M).
JKCcrepUMeHTAIbHbIE MeTObI

H3YyYeHHs BellleCTB U UX NMpeBpallleHHii:

Y TIPEIOTBPAIICHHS KX BPETHOTO BO3ACHCTBUS
Ha OpraHu3M uesoBeka. Mcnoap30Bath
€CTECTBCHHO-HAYYHBIC METOIbI TO3HAHUS —
NpOBe/ICHUE, HAOMIOACHUE U OTIMCAHUE
XUMHUYECKOTO dKCTIIepUMeHTa (J1abopaTopHbIe
OTIBITHI UTIPAKTUYECKUE PAOOTHI).

CrnenoBath nmpaBuiiaM 0€30TacHOM

paboTsl B 1aboparopun

IIPH UCIIOJTb30BAHUN XUMHYECKOM TIOCYIbI U
000pyI0BaHMsI, a TAKXKE MPABHIIIAM
oOpaleHns ¢ BEMIeCTBAMHU B COOTBETCTBUH C
WHCTPYKITUSAMU BBITIOJTHEHUS JTa00pATOPHBIX
OTIBITOB M MPAKTHYECKHUX PabOT 110
MIOJTYYCHUION U3yICHUIO OPTaHUICCKUX
BEIIICCTB.

[TpencraBisiTh pe3ynbTaThl

AKCTIEPUMEHTA B (POpPME 3aIMCH YpaBHEHHIA
COOTBETCTBYIOIIUX PEAKIMIH JICTIaTh BHIBOIBI
Ha UX OCHOBE.

[TpoBOANTH BEIUMCIICHUS

JUTSL OTIPEICIICHUST MOJICKYIIIPHOU (hOpMYIThI
OPraHUYECKOTO BEIIECTBA, 110 YPABHCHUIO
XUMHUYECKOH peakunu.CaMOoCTOSITENEHO
IUTAHUPOBATh U

OCYIIECTBIISATH CBOIO ITO3HABATEIIHHYIO
JEeSITeNIbHOCTh; MPUHUMATh aKTUBHOE
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® J[abopaTopHbI€ OTBITHI:

— TFOpEHHE CIIUPTOB;

— B3aUMOJICUCTBUE IIMIEPUHAC
ruapokcugaoM meau(Il);

— KAQUCCTBCHHBIC PCAKIINH AJIbACTUA0B
(OKI/ICJ’IGHI/IG AMMHAYHBIM paCTBOPOM OKCHU A
cepebpa u runpokcuaom meau(1l));

— B3aUMOJICMCTBUE KpaxMalia ¢ HOJOM.

® [Ipaktuyeckue pabOThI:
Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHCJIOTHL.

® PacuéTHrle 3a1a4uu:

— OTpeeNieHue MOJICKYIISIPHON (hOPMYITBI
OpPraHUYeCcKOTO BEIIECTBAIIO0 MACCOBBIM
JIOJISIM aTOMOB XUMHUYECKUX DJIEMEHTOB U
1o Macce(00beMy) MPOAYKTOB CTOPAHNS,

— pacu€Thl O YPaBHEHUIO XUMUYECKOM

y4JacTHe B TPYNIOBON y4eOHOU
JeSITeTbHOCTH

peakiuu
Wroro mo pazneny 13
Pa3nen 4. A3oTconep:xanie oprannyeckue coeJuHeHHs
4.1 | AMHHEL 3 AMUHBI: METUJIAMUH — TIPOCTEHIINN PackppIiBaTh CMBICH H3y4aeMbIX MTOHSATUI
AMWHOKHUCIIOTEL. MpeCTaBUTENIb aMUHOB: COCTaB, (BBISIBIIATH UX XapaKTePHBICTIPU3HAKH ),
Benkn XUMHUYECKOE CTPOCHUE, PU3UIECKHIE U yCTaHaBIUBATh UX

XHUMHUYECKHE CBOMCTBA (pCaKI_II/II/I

B3aMMOCBA3b, UCIIOJIb30BATh
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C KUCJIOTAaMH U TOPEHUS ), HAXOXKICHUEB
npupoae. AMUHOKHUCIOTHI KaK
amM(pOTepHBIC OPTraHMYECKUE COSTMHCHUS.
Du3nYecKre U XUMHUUICCKIE CBOMCTBA
AMUHOKHCIIOT (Ha IpUMEpE INIMLHHA).
Bbuonornyeckoe 3HaUeHNEe AMHUHOKHUCIIOT.
CuHTE3 NENTHIOB.

benku xak mpupoHbIe TTOJIUMEDPHI.
[TepBuuHnas, BTopu4Has ¥ TpeTUIHAS
CTpYKTypa 0enKkoB. XMMHUYECKHUE CBOMCTBA
OCNIKOB: THAPOJIN3, ICHATYpAIIHS,
KaueCTBEHHBIC PEaKIIMMHA OCITKH.
IKCNEePUMEHTAIbHbIE METO/IbI
H3y4YeHHs BellleCTB M UX MPeBpPallleH it

® JleMOHCTpaLMHu:
— JIeHaTyparus OCJIKOB IMPY HArPEeBaHHH;

— IIBETHBIE peaKInu OEITKOB

COOTBETCTBYIOIINE MOHSITHS
MIPHU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUN OPTaHUYECKHUX

COCVHEHUH.

Hcrnonp30BaTh XUMUYECKYIO CUMBOIUKY IS
COCTaBJICHUS MOJICKYJSPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIEHHOM) pOpMysT OpraHMUYECKUX
BEIIIECTB.

Onpenenarb NPUHAMICKHOCTh BEIMIECTB K
OTpe/eIEHHOMY KJIacCy IO COCTaBy W
CTPOCHHIO, HA3BIBATh MX

M0 CUCTEMAaTUYECKOW HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIbHBIEC HA3BAHUS
OT/EIbHBIX MPEACTaBUTENCH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
pUMeHEeHHE, (PU3NYECKUE U XUMUYECKHE
CBOMCTBA, Ba)KHEHIIINE CIIOCOOBI

MOJIy4eHUS] TUITMYHBIX MTpe/ICTaBUTeNen
a30TCOJIEPKALIUX COCTMHEHUN

(MeTmIaMuHa, TIIUIIMHA,0EIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OENIKOB; MOSICHATHHA MPUMEPAX
3HaueHue OeIKoB

JUISL OpraHu3Ma 4eI0BeKa.

27



Mcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TIO3HAHUS — HAOIIOIaTh U
OTIMCHIBATH JEMOHCTPAIIMOHHBIN
OKCTIEPUMEHT.

CaMOCTOSITENIBHO MJIaHUPOBATh U
OCYIIECTBJIATH CBOIO TO3HABATEIIHHYIO
NeSITeIbHOCTD; IPHHAMATh aKTHBHOE
ydacTue B rpynnoBoil yueOHoM
JEeSITeTbHOCTH

Hroro mo paznery 3
Pa3nes. 5. BoicokoMouieKyIsipHbIe COeIMHEHH S
5.1 | IlmacTMaccsl. 2 OCHOBHBIEC OHATHS XUMHH Braners n3y4aeMbIMH XUMHUYECKIMHA

Kayuyku. Bonokna

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIT: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,CTEIIECHb
MOJIMMEPU3ALUH, CPEIHSASI MOJIEKYIIsIpHAs
Macca. OCHOBHbBIE METO/Ibl CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
NOJIMMEpU3alus U

MOJIMKOH/ICHCALIMSL.

[TnacTmacch! (MOTUATHIIEH,

MOJUIIPOTIUIIEH, TOIUBUHUIXIIOPU,
nosmctuposn). HatypanbHbiii 1
CUHTETHYECKUE KayuyKu (OyTaJIneHOBBIH,
XJIOPOTIPEHOBBII U M30TIPEHOBEIH). BonokHa:
HaATypalbHbIE(XJIOMOK, IIEePCTh, MIENK),

HCKYCCTBCHHBIC (aueTaTHoe BOJIOKHO,

MOHSTHUSMH: PACKPBIBATh CMBICIT U3y4aeMbIX
MOHSATUN U TPUMEHSATH STUTIOHATHUS TIPH
OTIMCAaHUU COCTaBa U CTPOCHMUSI
BBICOKOMOJICKYJISIPHBIX OPTaHHYECKHUX
BEIIECTB,

JUTsl OOBSICHEHUSI OTACIBbHBIX (DAKTOB H
SIBIICHUH.

Hcnosib30BaTh XUMUYECKYIO CUMBOIUKY/UIS
COCTAaBIICHUS CTPYKTYPHBIX (POPMYIBEUIECTB U
ypaBHEHUH peakinii NoJTuMepr3aluy u
MOJINKOHICHCALIMH.

OnuceIBaTh COCTaB, CTPOEHHUE, OCHOBHBIE
CBOMCTBA Kay4yKOB, Hanboee
pacnpoCcTpaHEHHBIX BUIOBILIIACTMACC,
BOJIOKOH; IPUMEHEHHE
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BHCKO3a), CHHTETUYECKHE (KAaIlPOH U
JIaBcaH).

3KCHepI/IMeHTaJIbeIe METOAbI
H3YYCHHUS BELHIECCTB U UX npeBpameHni/i:

® JleMOHCTpaLMH:
— O3HAKOMJIEHHE C 00pa3liaMy MPUPOIHBIX U

HMCKYCCTBEHHBIX BOJIOKOH,IIJTACTMACC,

Kay4yKOB

B pa3JIMYHBIX OTpaciisix. Vcmonbp30Barh
€CTECTBCHHO-HAYYHBICMETO,IbI IO3HAHUS —
HaOJIIOJaTh U OIKCHIBATH
JI€EMOHCTPalMOHHBIN

IKCIIEPUMECHT

Hroro no pazneny

OO11ee KOIMYECTBO 10 IPOrpaMme
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11 KJIACC

Ne Hanveropanue KommyecTBo OcHOBHBIE BU/IBI ICITEIBHOCTH
- A3JICIIOB H TeM [IporpammHoOe conepxanue ante
o\ pasa 4acoB 00yyarommxcs
y4eOHOTO MpeMeTa
Paszgea 1. Teoperuyeckue 0CHOBbI XMMUU
1.1 | CtpoeHue aToMOB. 3 Xumuueckuit anemeHT. Atom. CoctaB PackpbIBaTh CMBICIT U3y4aeMbIX

[Tepuonnueckuii

3aKOH 1
[Tepuonnueckas
CHUCTEMa XUMHUYECKHX
JJIEMEHTOB

J.W. MenpaeneeBa

aToMa, U30TOIbl. DJIEKTPOHHAs

000J104Ka. DHEPreTUYECKUE YPOBHH,
MOIypOBHU. ATOMHBIEC OpOUTAIIH,

s-, p-, d-, f-amemenTtrr. OcobeHHOCTH
pacrpeiesieHust IEKTPOHOB

0 OPOUTANISIM B aTOMaX MaJIbIX U
OOJIBIIINX TTEPUOA0B. DIIEKTPOHHAS
KOH(HUTYpaIHs aTOMOB.
[lepronueckuii 3aKOH U
[Tepunoanueckas cucTeMa XUMHUYECKHUX
snemenToB /1. 1. MennaeneeBa. CBs3b
MEPUOIMYECKOTO 3aKOHA U
[Tepuoauveckoit CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM Teopuei
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMUYECKHX
AJIEMEHTOB M 00pa3yeMbIX MU TIPOCTHIX
U CJIOKHBIX BEIIECTB M0 TPYIIaM U

Inepruoaam. 3HadeHue NepruoANICCKOro
3aKOHa N CUCTEMBI XUMHUYCCKUX

HNOHATUH (BBISBIISITh UX XapaKTEPHbIE

MIPU3HAKHN ), YCTAHABIIUBAThH X
B3aMMOCBSI3b.

PackpsIBaTh CMBICIT IIEPUOTTICCKOTO
3akoHa JI. . Menaeneera u
JIEMOHCTPUPOBATH €TI0
CUCTEMATH3UPYIOIIYIO,
00BSCHUTEBHYIO H TPOTHOCTHIECKYIO
(GYHKITUN.

XapakTepru30BaTh AIEKTPOHHOE
CTPOCHHUE AaTOMOB XHMHYCCKUX
JIeMEHTOB 1—4 epro10B, UCTIOJIB3YS
MOHATHSA S-, P-, 0-2JIEKTPOHHBIE
OpOHTaIH, SHEPTETHYECKIE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKUX
3JIEMEHTOB U X COCTUHECHUI

M0 TIEPUOAAM U TPyITaM

[lepunoanueckoil cucTeMbl
J1. 1. MenaeneeBa
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anemeHToB J[.1. MeHienieeBan
PAa3BUTHUHN HAYKH.

3KCHepI/IMeHTaJIbeIe METOAbI
H3YYCHHUS BELHIECCTB U UX npeBpameHni/i:

® JleMOHCTpaLMH:

Buapr Tabmun «Ilepuoandeckast cuctema
XUMHUYECKUX DJIEMEHTOB

J.. Menneneeray

1.2

Crpoenue BemecTsa.
MHoroo0pa3ue BeliecTB

Crpoenue BeniecTBa. XUMHUYECKas CBS3b.
Bunpl (koBaneHTHAs HETIOISpHAS U
TIOJISIpHAs], HOHHASI, METAJUTMYECKas) 1
MEXaHU3Mbl 00pa30BaHUS XUMUICCKONCBSIZH
(oOMEHHBIN U TOHOPHO-

akKIenTopHseIil). BogopoaHas cBs3b.
BanentHOCTS.

DIIEKTPOOTPUIIATEIBLHOCTh. CTETeHb
okuciieHusa. KatuoHsl 1 aHMOHEL.

BemectBa MoJIeKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.

3aKOH IMOCTOSIHCTBA COCTaBa BelecTBa. TUITbI
KPUCTaJUIMYECKHUX PEIIETOK M CBOMCTBA
BEIIECTB.

[Tonsatue o aucnepcHbIX cuctemax. icTHHHBIC
pacTBOpbl. KonnuecTBEHHBbIEXapAKTEPUCTUKI
pacTBOpoB (MaccoBas

JI0JISI BEILIECTBA B PACTBOPE).

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHI
(BBIACTATH UX XapaKTEPHBIC

MIPU3HAKH ) ¥ IPUMEHSTh 3T MMOHATHSITIPU
OTIMCAaHUU COCTaBa M CTPOCHUS BEIIECTB,
JUTs1 OOBSICHEHUS OTICTBHBIX(DAKTOB U
SIBIICHUH.

Onpenensarb BUbl XHMUYECKOU CBS3H
(KOBaJIEHTHOM, MOHHOM,

METaJUTHYECKOM, BOJOPOTHOM)

B COCJIMHEHUSX; TUI KPUCTAIITNYECKOM
PEIETKH KOHKPETHOTO BEIIECTBA.
Onpenensars BAJICHTHOCTh U CTENEHb
OKHCJICHHUS XUMHYCSCKHUX DJIEMEHTOB B
COCJIMHEHUSX PA3JIUYHOTO COCTaBA.
[IpoBOIUTH BBIUUCIICHUS

C WCITOJIb30BAHUEM ITOHSATHS «MacCOBas OIS
BEILIECTBA B PaCTBOPE.

BnangeTs n3y4aeMbIMH XUMHUYECKUMHU
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Knaccugukarmst HeopraHu4ecKux
coenuHeHuil. Homenkmnarypa
HCOPraHN4CCKUX BCUICCTB.
JKCcrepuMeHTaJbHbIe MeTObI
H3Yy4eHHs BellleCTB U MX NpeBpallleHHii:
® JleMOHCTpaLMH:

— MOJENU KPUCTAUINYECKUX PEIIETOK.
® PacuéTHbIe 3a4a4H:

— PpaCUYEThI C UCIIOJIb30BAHUEM TTOHATUSA
«MaccoBas J10J1sl PACTBOPEHHOTO

BEIIECTBAY

1.3

XUMHAYECKHE
peakiuu

Xumunaeckas peakius. Kimaccudukamms
XUMHUYECKUX PEaKIHil B HEOPTaHUYECKONHU
OPraHNYeCcKOM XMMHUU. 3aKOH COXPaHEHHUS
Macchl BEIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLECHUS SHEPTUU TPU XUMHYECKUX
peakumsx.

CKopoCTh peakluy, €€ 3aBUCUMOCTb OT
pasnuuHbIX pakTopoB. OOpaTUMbIEPEaAKIINH.
XUMHYECKOE paBHOBECHE.

@DaKTOpHI, BIUAIOIINE HA COCTOSIHUE
XUMHUYECKOTO PABHOBECHS.

ITpunnun Jle [latense.
DIEKTPOIUTHYECKAs JUCCOLIUALIHSL.
CunbHbie U cnabble anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIAs,
HEWTpalibHad, 11e04YHas. Bogopoassiit

MOHATHUSAMH.
OOBACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEeaKlMU OT PAa3INUHbIX
(hakTopoB.

OnpenensTb XxapakTep CMEILEeHus
XMUMHUYECKOTO PaBHOBECHUS

B 3aBHCHMOCTH OT BHEIIHETO BO3/EHCTBUS
(npunnun Jle Ilarense).CocTaBiasaTh
YpaBHEHHUS peakuil pa3InyHbIX TUIIOB;
MOJIHBIE U

COKpAIlIEHHbIE YPAaBHEHUS pEaKIUid
MOHHOTO OOMEHa, YUUThIBasl YCIOBUS,IIPU
KOTOPBIX ATH PEAKIINU HIIYT

JI0 KOHIIA.

M cnoap30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TIO3HAHUS — IIPOBEJICHHE,
HaOJII0/IeHNE U OITUCAHNE XMMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHbIE U
71a00paTOPHBIE ONBITHI, IPAKTUUECKHE
paboThI): 11O ONPENIEIEHUIO CPEAbl BOIHBIX
pPacTBOPOB BEILLECTB, PEAKLUNl HOHHOTO
oOMeHa, BIMSHUIO pa3IMYHbIX()aKTOPOB Ha
CKOpPOCTb PEAKLIUH.

CrnenoBathb IIpaBUiIaM I10JIb30BaHMS
XUMUYECKOH Mocy10i 1 1a00paTOpHBIM
000pyI0BaHUEM.

[TpencraBasTh pe3ynbTaThl
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nokazatenb (pH) pactBopa. Peakunu
MOHHOTO OOMEHa B OPraHUYECKOU U
HEOPraHU4YECKOU XUMUHU.

OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITeJIBHblepeaKHI/II/I.

[TonsTHE 006 271€KTPOIM3E PACILIABOB U
pacTBOPOB COJIEH.

[IpuMeHeHue aneKTpon3a.
IKCNepUMEHTAIbHbIE METObI

HU3y4YeHHs BeleCTB M UX NMPeBPalleHuii:
® J[eMOHCTpanuu:

— pasloKeHHue MePOKCHIa BOIOPOIaB
IIPUCYTCTBUHU KaTaJIu3aTopa.

® J[abopaTOpHBIC OTIBITHI:

— TIPOBEJEHUE PEAKIIUN HOHHOTO
oOMeHa;

— OIpeJeNIeHHe CPpelbl pAaCTBOPOB BEILIECTB
C MOMOIIBIO0 YHUBEPCAIbHOTOUHIUKATOPA.

® [Ipaktuyeckue pabOThI:

Ne 1. BniusiHue paznuvHbIxX GakTOpOBHA
CKOPOCTh XUMUYECKOM peaKiuu.

® PacuéTHrble 3a/1a4uM:

— pacueTsl [0 YPaBHEHUSM XUMHUYECKHUX
peaxiuii, B TOM 4ucie
TEPMOXUMHUYECKHE PACUETHI

XHMUYECKOTO dKCIIEpHMEHTa B (popme
3aIMCH YPaBHEHUIN COOTBETCTBYIOLIUX
peaKluii U 1eJaTh BEIBOABI HA UX OCHOBE.
IIpoBOANUTH BEIYMCIIEHUS

110 YPaBHEHUSAM XUMHUYECKUX PEAKLUNA,B TOM
YHUCJIE TEPMOXUMUYECKHAE PACUETHI

Hroro o pazneny

13
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Pa3nen 2. Heoprannueckasi XuMus

2.1

Mertanbl

Mertaiubl. [lonoxeHue meTanioB

B [lepnoanueckoii cucremMe XuMUYECKUX
aseMeHTOB. OCOOEHHOCTH CTPOCHHS
3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
O6mue pusnyeckre CBONCTBAMETAIIIIOB.
[IpuMeHnenne MeTaioB

B OBITY, Ipupoe 1 TeXHuKe. CriaBbl
METAJIOB. DJIEKTPOXUMHUYECKUN PsiT
HanpspKeHu MetamuioB. O01Ire crocoOs
MoJydeHus: MeTauioB. Koppo3ust MeTauios.
CrocoOBbI 3aIUThI

OT KOPPO3UHU.

OO111ast XapakTeprucTUKa METAIIIIOB
riaBHbIX moarpymnn (IA-rpyma,
ITA-rpynma) [lepuoauyeckoit cucTeMsl
XUMHUYECKUX 3JIEMEHTOB. AJIFOMUHUI.
AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA ATFOMUHUSL.

OO01as xapakTepUCTUKA METaNIOB MOOOYHBIX
noarpynn (b-rpynm) [lepuonnyeckoii
CUCTEMbl XUMUYECKHXAJIEMEHTOB: ME/Ib,
IIUHK, XpOM, keJe30. Baxknerlinue
COEIMHEHUS METAJIOB (OKCH/IBI,
TUAPOKCHUBI, COJIN).
JKCNepUMeHTAbHbIE METObI
H3YyYeHHs BellleCTB U UX NMpeBpallleHHii:

PackpeiBaTh CMBIC U3y4aeMbIX OHATHI
(BBLACTATH UX XapaKTEPHbBIC

MIPU3HAKHN) U IPUMEHSTh 3TH MOHATUSIIIPH
OTIMCAaHUU COCTaBa U CTPOCHUS BEIECTB,
JUTS1 OOBSICHEHUS OT/IETBHBIX(DAKTOB U
SIBJICHUM.

OO0BACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHECHHUHU CBOMCTB 3JIEMEHTOB — METAJJIOB
U UX COSMHEHUHN C YIETOMCTPOCHUS UX
aTOMOB H MOJIOKEHUS

B [lepnonnueckoii cucreme

XHMUYECKHUX DJIEMEHTOB

J. 1. Menneneena.

Xapaktepu3oBaTh (ONMUCHIBATH) 00IINE
XAMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEHUIIIMX COCTMHEHUH, TTOATBEPXKAASIITO
OIHCaHUE IPUMEpPaMH YpaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX

peaKkuii; NPUMEHEHUE METAJIJIOBB
Pa3IMYHBIX 00JIACTAX, a TAKKE
KCITIOJIb30BaHNE UX JIJIS CO3JaHus
COBPEMEHHBIX MaTEpUaIOB U

TEXHOJIOTHH.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAIJIOBOT
KOppO3UH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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® JleMOHCTpaLMHU:
— KOJIJICKI U «MeTanibsl ¥ CIUIaBbLY.

® J[abopaTopHBIC OTIBITHI:

- BSaHMOILCﬁCTBHe rHapoKCruaa
AIIIOMHHUA C paCTBOPAMH KHUCJIOT U
0 (S (0} (S

— Ka4YeCTBEHHBIC PEAKIINU HA KATUOHBI
METAJIOB.

® [Ipaktuyeckue pabOTHI:

No 2. Penrenne s3xcrepuMeHTAbHBIX3a/1a4
o TeMe «MeTaluibD.

® PacuéTHrle 3a1a4uu:

— pacueTsl Macchl (00beMa, KOJIMYECTBA
BEIIECTBA) MPOIYKTa peaKkuu, €Clid OJTHO U3
BELIECTB JIaHO B BUJIE PacTBOpA C
OIPENEIIEHHON MAacCOBOM A0Jen
PacTBOPEHHOTO BEIECTBA

BOCCTaHOBUTEJIbHBIX PEAKIUI
IIOCPEJCTBOM COCTABJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKuil.
IIpoBOoaMTH peakuuy,
MOATBEPKIAIOLIUE XapaKTEPHbIE CBONCTBA
M3y4aeMbIX BEUIECTB, pacliO3HABaTh
OTIBITHBIM ITyTEM MOHBI METAIJIOB,
IIPUCYTCTBYIOILINE B BOJHBIXPACTBOPAX.
Hcnonib30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — MPOBE/ICHUE,
HaOJI0/ICHNE U ONHCAaHNE XUMUYECKOTO
AKCIEPUMEHTA (JIEMOHCTPAaLlMOHHbBIE 1
1ab0paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBnsaTh pe3yabTaThl
XHUMHYECKOT0 SKCIIepUMeHTa B hopme
3aMCH YPaBHEHUIN COOTBETCTBYIOLIUX
peakLMii U 1eJaTh BBIBOABI HA UX OCHOBE.
CrnenoBath MpaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCy 101 1 1a60paTopHBIM
000pyTIOBaHHEM.

[IpoBOAUTH BEIYMCIIEHUS

10 YPAaBHEHUSIM XUMUUYECKHUX PEAKIUH.

CaMOCTOSITEILHO IJIaHUPOBAThb U

OCYHICCTBJIATH CBOIO ITO3HABATCIILHYHO
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JIeATEIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B rpynnoBoil yueOHOM

JACATCIIBHOCTHU

2.2

Hewmerasuibl

Hewmerannei. IlonoxeHne HeMeTaJlJIOB

B [lepronyueckoil cuctreMe XuMHYECKUX
anementoB JI.1. MenneneeBa u 0COOEHHOCTH
CTPOEHHS aTOMOB.

®du3nyeckue CBOMCTBA HEMETAIIOB.
AmtoTponusi HEeMeTaJuIoB (Ha mpuMepe
KHCJIOpOJIa, cephl, pocdopa u yraeposa).
XUMHYEeCKHE CBOMCTBA BaKHEHIITIX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriepoaa u KpeMHHUS).
OKcHUIBI HEMETAILIOB.
Kucnopoaconepxaniyue KUCIOTHI.
Bopopoaubie coenrHeHUst

HEMETAJIJIOB.

IKCIepUMEHTAIbHbIE METOAbI
H3Yy4YeHMsI BelecTB

U UX NpeBpPallleHui:

® JlemoHcCTpanuu:

— 0o0pasIbl HEMETAIIJIOB;

— B3aMMOJEHCTBHE MEIH C Q30THOM
KHCJIOTOM pa3InyHOM KOHILIEHTPALIUH.

e JlaGopaTopHBIE OTIBITHI:

— KauyeCTBEHHBIEC PEaKI[MU Ha aHUOHBI U

KaTuOH aMMOHUA.

PackpeIBaTh CMBICH U3y4aeMbIX OHATHI
(BBLACTATH UX XapaKTEpHbBIC

MIPU3HAKHN) U IPUMEHSTh 3TH MOHATUSIIIPH
OIHUCAHUU COCTaBa M CTPOCHHUS BEILIECTB,
JUTs1 OOBSICHEHUS OT/IETBHBIX(DAKTOB U
SIBJICHUM.

OOBACHATH 001IIHE 3aKOHOMEPHOCTH

B M3MEHEHUHU CBOMCTB HEMETAIIJIOB U UX
COCIMHEHUH ¢ YUETOM CTPOCHHUS UX ATOMOB H
MOJIOKEHUS

B [lepuoanueckoii cucreme

XHMUYECKHUX DJIEMEHTOB

J. 1. Menneneena.

Xapaktepu3oBaTh (ONMUCHIBATH) 00IINE
XHMUYECKHE CBOMCTBA HEMETAIIOB, UX
BOKHEUIIINX COCAMHEHUH, TOATBEPKIASITO
OIMCaHue MIPUMEPAMH YpaBHECHUM
COOTBETCTBYIOIINX XUMUYECKUX

peaKIum.

XapakTepru30BaTh BIMIHUE HEMETAJIJIOBH MX
COCMHEHUH Ha )KMBBIC OPTaHU3MBI;
OTIMCHIBATh IPUMEHEHUE

B Pa3JIMYHBIX 00JIACTIX MPAKTUYECKOM
JIeITEIbHOCTH YeJIOBEKa.
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® [Ipaktuyeckue pabOThI:

Ne 3. Pemrenne skcriepuMeHTaNbHbBIX3a0a4

o teme «HemeTtamnby.
® PacuéTHrble 3a1a4uu:

— pacyeTbl MacChl BEIIECTBA
wii o0beMa Ta30B 10 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIN
00BEMY OJTHOTO U3 YJaCTBYIOIIHUX

B pC€aKIH1 BCIICCTB; paCYCThbl MAaCChI
(oOBema, KoMuecTBa BEIIECTBA)
MIPOIYKTOB PEAKIINH, €CIIH OTHO

13 BEIICCTB UMECT IMMPUMECH

2.3

CBi13p
HEOPraHUYECKHUX U
OpraHUYECKUX
BEIIECTB

Heopranunueckue u opranuueckue
kucioTel. Heopranuueckue u
OopraHuyeckre ocHoBaHUs. AMGOTEepHbIE

HEOPraHN4€CKUEC U OPraHuvdCCKUE COCAUHCHMS.

I'eneTnyeckas CBA3b HEOPTraHNYCCKUX U
OpraHn4€CKuX BEIICCTB

ITonTBEpKaTh CyIIECTBOBAHUE
TE€HETUYECKOH CBSI3U MEXTY
HEOpPraHMYECKUMHU BELIECTBAMUC

IIOMOIIIbIO YPABHEHU I

COOTBETCTBYIOILUX XUMHUECKUX

peaKkuum.

PackppIBaTh CyIIIHOCTH OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKuii MOCPEACTBOM
COCTaBJICHUS

AIIEKTPOHHOTO OajlaHCca 3TUX peaKIuil.
[IpoBouTH peakuny,

MOATBEPKIAIOIIUE XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BELIECTB, PaclO3HABATh
OTIBITHBIM ITyTEM aHUOHBI,
IIPUCYTCTBYIOIINE B BOJHBIXPACTBOPAX.
HcnoJib30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — POBENICHUE,
HaOJIr0/IeHNE U OITUCAHNE XMMHUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIIOHHbIE U
71a00paTOPHBIE OMBITHI, IPAKTUUECKHUE
paboThI).

[IpencraBisTh pe3yabTaTsl

XHUMUYECKOTO  JKCIIEpUMEHTa B  (opme
3allACH  YPaBHEHUH  COOTBETCTBYIOILUX
peakuuil ¥ eaaTh BbIBOJBI HA UX

OCHOBE.
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CrnenoBatp IpaBuiaM IOJIb30BaHUS
XUMHUYECKOH MOCY 101 1 1a00paToOpHbIM
000pyI0BaHHUEM.

[TpoBOIUTH BEIYMCICHUS

10 YPaBHEHUSAM XUMHUECKUX pPEeaKLUH.
CaMOoCTOSITENEHO MJIaHUPOBATh U
OCYILIECTBIISATh CBOIO NO3HABATENBbHYIO
JIeSTENIbHOCTh; MPUHUMATh AaKTUBHOE
ydacTue B rpynnoBoil yueOHoM

JCATCIIBHOCTH

Hroro no pazneny 17
Pasznen 3. Xumus 4 :Ku3HbL
3.1. XUMUA U )KU3HD 4 Pous xumuu B o0ecrieuennn PackpeIBaTh poJib XAMUH B PELIEHUN

3KOJIOTUYECKOM, SJHEPreTUYECKOMN U
NUIIEBOH 0€30MTaCHOCTH, Pa3BUTHU
MeauuHbL. [loHsTHE 0 HAyYHBIX
METO/IaX MMO3HAHUS BEUIECTB U
XUMUYECKUX PEaKIIHA.

[Ipencrapnenuss 06 0OIMMUX HAYYHBIX
NPUHIUIIAX TPOMBIILICHHOTO TOJTYYCHUS
BaXHEUIIIMX BEHIECTB (Ha MpUMepax
IPOM3BOJICTBA aMMHUAaKa, CEPHOM
KHCJIOTHI, METaHOTIA).

UenoBek B MUpE BEIIECTB, MATEPUATIOB U
XUMHYECKUX PEaAKIIU: XUMHUS U 3J0POBbE
YeloBeKa; MpaBUiia UCIIOJIb30BAHUS
JIEKapCTBEHHBIX

SHEPIreTUYCCKUX, ChIPEEBBIX U
OKOJOTHYCCKHUX HpO6J'ICM YeJI0BCUYCCTBA,

OIIMCBIBATh OCHOBHBIC HAITPABJICHUA PA3BHUTHA

XUMHYECKON HAYKH U TEXHOJIOTHH.
[TpumensTh mpaBmiia 6€30MaCHOTO
o0palleHus ¢ BEIIeCTBaMH,
HCIOJIb3YEeMbIMU B IIOBCEAHEBHON
JKU3HHU, TIPaBUIIA TIOBEJICHUS B IIEIIAX
cOepekeHUsI 3I0POBbS U OKPYKAIOIIeH
MIPUPOIHON Cpefibl; TOHUMATh BPEJ
(omacHOCTb) BO3JCHCTBUSI HA )KUBBIE
OpraHu3Mbl ONIPEIETIEHHBIX BEIIECTB

cMmbica nokazatens [IJIK, moscHsITh
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IpernapaToB; MpaBuiIa 0€30MacHOTO
MCIIO0JIb30BaHUS MPENapaToB OBITOBOM XUMHH B
MMOBCEIHECBHOM XN3HU. BrITOBassXnMmdaeckas
rPaMOTHOCTH

Ha IPUMEPAxX CIOCOObl YMEHBIIICHUS U
MIPEAOTBPAILECHUS UX BPEIHOTO

BO3JECHCTBUSL.

AHanu3upoBaTh U KPUTHUECKH OIICHUBATH
nH(pOpMaIIHIO, CBA3AHHYIO C XUMUYECKUMHU
MIPOIIECCAMH M MX BIUSTHUEM Ha COCTOSTHHE
OKpYKarolencpeapbl.

Hcrnonp30Bath MoTydeHHbIC 3HAHUS 1
npecTaBiIeHus o chepax

JIeSTeTbHOCTH, CBSI3aHHBIX C HAYKOH 1
COBPEMEHHBIMHU TEXHOJIOTUSIMH, KaK OCHOBY
JUIsL OpHEHTalluu B BbIOOpe cBoeil Oymyieit
npodeccnoHanbHOM 1A TENbHOCTH.
[IpuauMaTh yuactue B 0OCYKJIEHUU MPOOIIeM
XUMHUYECKON U 3KOJIOTHUECKOU
HAIPaBJIEHHOCTH, BICKa3bIBaTh COOCTBEHHYIO
MO3UIMIO IO Mpo0JieMe U IpeiaraTh
BO3MOKHBIE ITYTH €€

pelieHus

Hroro no pazneny

OO011E€E KOJTMYECTBO YACOB 110
nporpamMmme
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