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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuétom Konnenuu npenoaaBanus ya4eOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MMOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
rojga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOwielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHS O0yUYarOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJei,
collepKaHMsl, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUNM K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS. HEOThEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBepIIAIONIMM JSTalloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YeJIoBeKa, a TAK)Ke IKOJOTHYeCKH 000CHOBAHHOTO OTHOMIEHHS K CBOEMY 37]0POBBIO
U TpUPOIHON cpene. Peanusyercs xumuueckoe oOpazoBaHHe OOydaroIIMXCsS Ha
YpOBHE CpeHero o01iero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yu€ToM crenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHUU TPHUPOABI U B
MaTepHUabHOMN XKM3HU OOIIECTBA, a TaAKkKe C YYETOM OOIIMX Ieeil ¥ MPUHITUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHME CHCTEMBI CpPEIHEro  OOIIero
obpazoBanus B Poccutickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (POPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEeJCTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAKOUIEr0 MHpPa, OCO3HAHUS B3aHUMOCBS3U MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTala
HEOTHEMJIEMOI YaCThI0 MHUPOBOW KYJIbTYphl, HEOOXOUMBIM YCIOBUEM YCIEIIHOTO
TpyAa WU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS KaK Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pElIeHHe



00adbHBIX MOPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOIMMHM LEIAMU WU TOPUHIUIAMHU CPEAHEro oOIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIIIIOTCS OCHOBBI 0Aa30BOM HAYKHU: CHCTEMa
3HAHUM M0 HEOPTaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npeaMera O00eCleyMBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckass XuMus» chopMUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuaia u 00YCJIOBJICHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUNW HAa  ONPEACIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMUHM BEIIECTBA
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
Npe/ICTaBIeHUH O CTpOeHUH BelecTB. CBeZeHUs 00 U3y4aeMbIX B Kypce BEIIeCTBax
JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJOB /IO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coenuHeHuii. B Kypce  opraHMdeckoil = XMMHHM ~ TIOJIY4alOT  pa3BHUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEaKIIHH.

[lon HOBBIM yrjaoM 3peHHs B TpeaAMeTe «XUMHUS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUsA
TEOPETUYECKUA MaTeprall U (AaKTOJOTHMUECKHE CBEICHHS O BEHIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMHS» OOYYarOMIMMCSl TPEAOCTaBISETCI BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOUIECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX TO3UIUH,
riyOo)ke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOr0 3aKoHa — OT
00001aro1Ie 10 O0BSICHSIONICH U TPOTHO3ZUPYIOIIEH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NMPUMEHCHHU, a TAKXKE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX MPOTEKaHUs TonoaHsAeTcs B Kypcax 10 u 11 knaccoB anemenramu
COJIEpKaHMs, UMEIOUIUMU KYJIbTYPOJIOTHYECKUI W TMPUKIAAHOW XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JAPYTMMHU HayKamu,
PacKpbIBAIOT €€ poJib B MO3HABATEIbHON U MPAKTUUYECKOUN AESTEIbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUH



Y MIPAKTUYECKUX MTPUIIOKEHUN XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKU OCMBICTUBATh UH(POPMAIUIO U IPUMEHSTH €€ JIJIsl TOTIOJTHEHUS 3HAaHUH,
PEIICHUS] NHTEIUICKTYaJIbHbIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKHUX 3a7a4. B
LIEJIOM COJEp’KaHhe y4eOHOro mpeameTra «XUMHUs» JTaHHOTO YPOBHS H3yUYCHHS
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y O0YUAIOIIUXCSA MUPOBO33PEHUYECKON OCHOBBI
Ui TIoHUMaHus QuiocoPpckux wuaed, TaKUX KakK: MaTepHAbHOE E€IMHCTBO
HEOPTraHUYECKOTO U OPTaHUYECKOTO MUPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTh IPUPOAHBIX ABICHUNA TYTEM IKCIEPUMEHTA
U pEIICHUS TMPOTUBOPEUUM MEXIy HOBBIMH (aKTaMU U TEOPETUUYECKUMU
MPEANOCHhIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH YKOJIOTHYECKUX MPoOseM, a
TaK)Ke MpoOJieM COEpPEeKEHUsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUAIOB.

B mnnaHe pemeHus 3agad  BOCHUTAHMS, PAa3BUTUS UM COLMAIM3AIUMU
o0ydJaromuxcs TPUHATHIE MNPOrpPaMMON MO XUMHHU TMOJIXOAbl K OINPEeaeTIeHUIO
COJICpKaHMsI M TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOopMUpPOBAHHE
YHUBEPCAJIbHBIX YUeOHBIX ICUCTBUN, UMEIOIINUX 0a30BOE 3HAUCHUE JJIsI Pa3TUIHBIX
BUJIOB JIEATEILHOCTU: pelIeHUus TMpodsieM, TOWCKa, aHaiu3a W 00paboTKu
uHOpMalMK, HEOOXOIUMBIX JJII TPUOOPETCHHUS OIbITa MPAKTHUYECKON W
UCCIIEIOBATEIBLCKON JIESTEIbHOCTH, 3aHUMAIONIE Ba)XXKHOE MECTO B TMO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOIIero oopa3zoBaHus, MPU ONpPEACIICHUN
COJIEpKATEIbHON XapaKTEPUCTUKU LEJeHd W3Y4YeHHs] MpeIMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULIHUOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEH H3YYCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUS TJIABHBIMU LEISMH H3Y4YEHHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIAFOTCS:

e popMHpOBaHHE  CHCTEMBl XMMHYCCKMX 3HAHMM KaK  BakKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE W IOHMMAHHE CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
Pa3BUTUS U CTAHOBJICHUS;

e hopmMupoBaHHE W pa3BUTHE NPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIINMA, HEOOXOAUMBIX JUIsl TPUOOPETCHUS YMEHUH
OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XMMHUYECKUX SBJICHUMN, UMEIOLIUX
MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOW KU3HH;



e Pa3BUTHE YMEHUU U CIOCOOOB JAESITENILHOCTH, CBA3AHHBIX C HAOIIOJIEHUEM U
OOBSCHEHHEM XHUMHUYECKOIO 3KCIEPUMEHTAa, COOJIOJEHUEM IpPaBUI
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsny ¢ atuMm, conepkaTtenbHas XapaKTEpPUCTHKA LIEJIEH U 3a/1a4 U3YYEHUs
MpeMETa B IPOrpamMMe MO XMMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C
HOBBIMHM IPHOPUTETAMHU B CUCTEME cpeAHero oodiiero oOpa3zoBaHus. CeroaHs B
MPEenoJaBaHUN XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANIOYTEHUE MPAKTUUYECKOM
KOMIIOHEHTE cojepkaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIYCKHUKA 00I11€00pa30BaTeIbHOW OpraHu3aliy, BIAJCIOIIEr0 HE HAa0OpOM
3HaHMM, a (PYHKIMOHAJIBLHOM TPaMOTHOCTHIO, TO €CThb CHOCOOAMU M YMEHHUSMH
AKTUBHOI'O MOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEAIbHON KU3HU JIJISl pEIIeHUs
NPAaKTUYECKUX 3a]ad.

B cBsI31 ¢ 3TUM IpU U3y4YeHUHU peaMeTa « XUMUs JOMUHUPYIOIIEe 3HAaUeHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajanTamus 0o0y4yaroUMxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO IPAMOTHBIX
pEIICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IpUMEHEHUEM;

dopMupoBanue 'y OOydYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIIMI), WMEIINX YHUBEPCAIBHOE 3HAYCHHUE JUI DPA3NIMYHBIX BHIOB
JEsITeIbHOCTU: pelIeHus Mpo0biieM, MOUCKa, aHauu3a U o0paboTku MHpopManuy,
HEOOXOAMMBIX JIJIsl IPUOOPETEHUS ONbITA JAEATEIHOCTH, KOTOPas 3aHUMAET BaXKHOE
MECTO B IIO3HAHUM XHMMHH, a TAKXKE I OLEHKH C IO3MIHMHA HKOJIOIMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BELUIECTB U XUMUYECKHX ITPOLIECCOB HA OpPraHU3M
4eJI0BEKa U PUPOJIHYIO CPENY;

pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIIbHO TPHOOPETATh HOBBIC
3HaHUS 110 XUMHUU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUH IS MOUCKAa M aHalu3a y4eOHOU U
Hay4YHO-TIOMYJISIPHOM MH(OpPMALIMKU XUMHYECKOTO COJIEPIKaHNUs;

(GopMupoBaHUE U pa3BUTHE Y OOYUAIOIINXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
JKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydamomuxcs YOeXKIEHHOCTH B T'yYMaHHCTHUYECKOM
HaIIpaBICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELICHWH TIIOOATBHBIX HpoOsieM
PALMOHAIBHOTO MPUPOIONOIb30BAHUS, TOMOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAHEHHUsS] NPUPOJHOIO PABHOBECHUS, OCO3HAHMS HEOOXOAUMOCTH OEpeXHOro
OTHOLIEHUS] K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TAKXKE NPUOOPETEHHs OIbITA
WCIIOJIb30BaHUS TOJIYYEHHBIX 3HAHUW MU NPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSAMH.



B yueOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MNpPEeAMET «XHUMUS»
6a30BOTr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHoW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETBI».

OO611ee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero obiiero oopasoBaHus, coctariseT 68 yacon: B 10 knacce — 34 yaca (1 gac
B Heeno), B 11 kimacce — 34 gaca (1 yac B Heeno).



COAEPXAHHUE OBYYEHUSA. 10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKON XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJY4YCHUN HOBBIX BEIIECTB U MaTepUAIOB. Teopusi CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYeCcKUX BellecTB. [omosiorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHNYEeCKUX COCAUHECHUSX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBienue o kinaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BAKHEHIINX MPEJICTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

ODKCMEPUMEHTAIbHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHMUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIlIeCTB U MaTepualaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUI0 OPraHUYECKHUX BEUIECTB IMPHU
HarpeBaHuu (TJIaBJIeHUE, O0YTIMBaHUE U TOPEHHUE).

YriaeBoxopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psig. MeraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu  TUIPUPOBAHMS, TAJIOTCHUPOBAHUSA, THUApPATALUU, OKHUCICHUA W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOWMCTBA (peakuusi nmojuMepusauuu). [lomydeHue CUHTETHYECKOTO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUHN Psll. ALETUIICH
— TMPOCTEHUIINNA TPECTABUTEIh AIKHHOB: COCTaB, CTPOCHHE, (DU3UYECKUE W
XUMUYECKHE CBOMCTBA (peaklUMH TUIPUPOBAHUS, TAIOT€HUPOBAHUS, TUApATAIUH,
TOPEHHUS] ), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benson: coctaB, crpoeHne, (pu3MYeCKne M XUMUUYECKHE CBOWCTBA
(peakuuy TaJoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHHE U MPUMEHEHUE. 10.1yoa:
cocmas, cmpoeHue,  usuyeckue U  Xumudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJyYeHUue U npumereHue. TOKCUYHOCTh ApEHOB.
I'eneTnyeckast cBsI3b MEXAY YIJIEBOJOPOJAMU, MPUHAIIEKAIIUMUA K Pa3IUYHBIM
KJIACCaM.

[IpuponHble MCTOYHUKM YraeBOAOPOAOB. [IpUpoAaHBIA ra3 W MOIYTHBIE
HedTsubie ra3el. HedThr u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIMTHYECKUW), nupoiu3. I[IpoayKTel



nepepadoTku He(TH, UX NIPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yToJib U MPOAYKTHI €ro MepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HAaKOMJIEHHE C 00pa3laMu IJIacTMacC, KaydyKoB U pe3uHbl, Koyuiekuuu «HeTh»
U «YTOIb», MOJAEIUPOBAHNE MOJEKYJI YIJIEBOAOPOAOB M TaJOTr€HONPOU3BOIHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUJIEHA U U3yUYEHUE €ro CBOMCTB.

Pacuérnbie 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM IMPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE COHMPTHI. METaHON W 3TAHOJN: CTPOEHHUE,
¢u3znueckre W XMMHUYECKHE CBOWCTBAa (peakuuu C aKTHUBHBIMH MeETalIaMH,
raJIoreHOBOZIOPO/IAMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M  MEXKAY
MOJIEKYJIAaMU CIIUPTOB. JIeCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJAb W  TJMILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO UICJIOYHBIMU
MeTaJlJlaM{, KaueCTBEHHAas peakiusi Ha MHOroaTOMHbIE crupThl). JleicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rinnepuHa U dTUICHTJTUKOJIS.

@deHo:  CTPOCHHE MOJEKYNbl, (U3UYEeCKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpneruapl U Kemowusl. DopMmanbIAeruj, aUETAIBIETUI: CTPOCHHUE,
¢usznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILINH ), IOJyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHas U YKCYCHas
KHACTIOTHI: CTpOoeHue, GU3HUeCKre U XMMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakius 3TepuduKaIum), norydeHue u npumeHenue. CteapuHoBas
¥ OJICMHOBAsl KUCIOTHI KaK MPEJCTaBUTENN BHICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOOIIEE JCHCTBUE.

Cnoxxnple 3(QUpbl KakK MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [ 'uaponus
CIOXKHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xxupoB. buomorunueckas
POJIb JKUPOB.

VYraneBonpl:  coctaB, KiaccuuKanMs ~— yrieBogoB  (MOHO-, JU- H
noyicaxapubl). ['Toko3a — MpoCcTeHnii MOHOCaXapua: 0COOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (PU3HUECKHUEe U XUMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C THAPOKCUIOM
menu(Il), okucnenne aMmMuadyHbIM pacTBOpOoM okcuza cepedpa(l), BoccranoBieHue,
Opo’keHue TIIOKO3bl), HAX0XKIEHUE B IPUPO/JIE, MPUMEHEHUE, OMOJIOTHYECKast pOlb.
dotocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnrono3a kKak npupoiHble nonuMepbl. CTpoeHue Kpaxmaia U
HeUr0NIo3bl.  PU3NUEeCKMe W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApOJIN3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHHsS BEIIECTB M MX IPEBPALLCHUN:
IIPOBEJICHHE, HAOJIOJCHHE WU ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE




CIIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHUCJICHHE HTaHOJa
okcugoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJECUCTBUE TJIMIIEPUHA C
ruapokcugom meau(Il)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumMojaelcTBHE Kpaxmalia C HOJIOM),
MPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WU MPOJTYKTOB PEAKIINH ).

A3oTcoiepxKaliue OpraHnueckue CoeIMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(GOTEpHbIC OpraHudYecKue coeauHeHus. Gusndyeckue u
XUMHUYECKHE CBOWCTBA aMMHOKHUCJIOT (Ha TpuMepe MHiuHa). buomorndeckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS M TpPETUYHAs CTPYKTypa OenKkoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, ICHATypalusl, KaueCTBEHHbBIE PEaKIIUu Ha OCIIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
HAOJII0/IEHNE U OMMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OCJIKOB IPH
HarpeBaHWU, IBETHBIC PEAKIIUU OCTTKOB.

BricokomosiekyJasipHbIE COeIMHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHAS MOJIEKYJIApHAas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUH OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS uYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAyYHBIX MOHATUM, TaK U MOHSATUH, SBISIIOIIUXCA CUCTEMHBIMU [JISI OTIAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiacCcu(dUKaIus, NePHUOIUIHOCTh, HAOIIOJCHUE,
MU3MEPEHUE, IKCIEPUMEHT, MOAECITUPOBAHUE.

®usnka: MaTepusi, DSHEprus, macca, aToM, DJIEKTPOH, MOJEKYyJa,
OPHEPreTUYECKUN YpPOBEHBb, BEIECTBO, TEJO, OOBEM, arperaTHoOe COCTOSHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kmerka, opranmsm, Omocdepa, oOMEH BEHmECTB B OpraHU3ME,
doTtocuHTe3, OWOJOTMYECKH AaKTUBHBIE BemiecTBa (OCNKH, YTrIeBOMABI, KUPHI,
bepmeHThI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,

PECYPCHI.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPpEACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKNX BOJIOKOH.

11 KVNIACC. OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. JJNEKTPOHHAs
000J104YKa. DHEPreTUYeCKHe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl AJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOH(PUTYpAIUS ATOMOB.

[Tepuonnueckuii 3akoH u llepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOrO 3akoHAa M llepuogmueckoll CHUCTEMBI
xuMu4deckux aeMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TepHoaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIieHTHAsl HEMOJISIpHAS W TIOJIApHAsl, MOHHAS, MeTajuMdeckas). MeXaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
IOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCHUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAJLINUECKON PEIIETKHU.

[lonaTne o nucnepcHbIXx cucremax. VICTUHHBIE U KOJUJIOMIHBIE PACTBOPBI.
MaccoBast 10J1s1 BeLIeCTBa B paCTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenknarypa
HEOPraHWYECKMX BeUIeCTB. [ eHeTrnueckass CBsA3b HEOPraHUYECKHUX BELIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas  peakumsa.  Kiaccupukanus — XMMUYECKMX  pEakIWid B
HEOPraHUYECKONM M OpPraHWYeCKOW XMMHH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KNCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
neMoHcTpanusa Ttadnui «llepuonnyueckas cucreMa XUMUYECKUX dieMeHToB 1. .
MenneneeBay, U3ydeHUE MOJENEd KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHuE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHUaa
BOJIOpPOJia B MPUCYTCTBUU KaTAIM3aTOpPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB



C MMOMOIIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEaKIIMK HOHHOTO 0OMEHA), MPOBE/ICHHE
MpaKkTU4YecKoil padoThl «BiusHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peaxKuumny.

Pacuérnspie 3anaun.

Pacy€Ttel 1O ypaBHEHMSAM XMMHUYECKHX pEakUui, B TOM YUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MOHITUS «MACCOBas 10
BELIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxenue HemetraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux asnemeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsI HEMETauioB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXKHEHIIUX HEMETAJUIOB (TallOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXXKHENIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Metamibl. [lonoxkenue merannoB B Ilepumognyeckoil cucteMe XUMUUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0UEK
atomMoB MertauioB. Ob6mue ¢usndeckue cpoiicTBa MetaioB. CruiaBel METaJIJIOB.
DIIEKTPOXUMUUECKUI Psijl HAMPSHKEHU METAIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWINIMX META/UIOB (HATPHM, Kalul, KaJbIWW,
MarHui, aJlOMUHUM, [TUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHEHMUIA.

OO6mue crmocoObl MOMydeHUsT MeTauioB. lIpuMeHeHne MeTalsIoB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
U3y4YeHHe KOJIIEKIMU «MeTauibl W CIUIaBbl», O0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THIPOKCHIA aFOMHUHHUS C PacTBOpaMHU
KHUCJIOT M II€JI0UeH, KaueCTBEHHBIC pEaKIIMK Ha KaTUHOHBI METAJIIIOB).

Pacuérurnle 3amaun.

Pacuérel Maccel BemecTBa MM 00bEMa ra3oB IO HU3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJTHO
13 BEIIECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYSCKON, SHEPreTUUCCKOW M IHUIIECBOU
0e30MacHOCTH, Pa3BUTHH MEIWIHUHBI. [IoOHSATHE O HAYYHBIX METOMAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss o0 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIIIEHHOIO
MOJIy4YE€HUS] BAKHEUIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHbBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTE€pHUajbl, KpAaCKH, CTEKJIO, KEpaMHKa,



MaTepuanbl i JJICKTPOHUKHA, HAHOMATEpUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHU U 3J0pOBbE YEIIOBEKA: IIpaBUjla MCIIOJIb30BAHUA JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO UCIOJIb30BAHUS IPENapaToOB OBITOBON XMMHUH B
[IOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX CBA3€H MNpU  M3y4YeHUH OOwmwed u
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBIIETCS YEPE3 MCIOJIB30BAHHUE KaK
OoOLIMX EeCTECTBEHHO-HAyYHBIX TOHATHH, TaKk W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTJAEJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01mMe ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAy4dHbIM (pakT, rumoresa, 3akKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Marepus, JHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TEO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI U C€AUHUIIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorusi: kinerka, opraHusM, dKocucrtema, Ouochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypehl.

TexHomorus: XUMUYeCKasi MPOMBIIUIEHHOCTb, METAIIYyprus, IIPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpUaAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOACTBO, IUIIEBAs
IPOMBILIUIEHHOCTh,  (papManeBTHUECKass  HPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TMpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOWM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CPEIHEro OOLIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOUIUMHUCST POCCHUHCKONW TPaKJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE IIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeameTa «XUMHUS» JTOCTUTAIOTCS B
€ANMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCHUICKOTO TPa)XIAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONW M TPAKTUYECKOW NEATEIbHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COIMAJIbHBIX HOpPMax M NpaBUiIaX MEKIUNYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JI€SITEIbHOCTH MTPU CO3/IAHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJTHEHUH XUMUYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATh MOTHUBBI, HAMEpPEHHUSI, JIOTUKY H
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJEAUIO
OTCYECTBCHHON XUMMH;

YBaXXEHUSI K MpOlecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTUYECKOTO
MPUMEHEHHUSI XMUMHUHU, OCO3HAHHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeca 1 MO3HABATEIbHBIX MOTHBOB B MIOJIYYEHUH U MTOCIIEAYIOIIEM aHATN3e
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TOCJICICTBUH ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUSI IIEHHOCTEHW 370poBOro U 0Oe3omacHOTO 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS] K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIrOICHUsT TIpaBUJI OE30IaCHOr0 OOpaIlleHus C BeleCTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJOBOU JI€ATECIBHOCTH;

MOHMMAaHUS 1EHHOCTM MpaBWI HWHIUBUIYAJIbHOTO W  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTFOJIEH;

OCO3HAHHUS TMOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUCK (YHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JAPYrHX BHIAX
NesITeIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PCEIICHUHM TMPAKTUYECKUX 3ajad
COIIMAJIbHOM HaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYSCCKOMY HM3YYCHHIO MPpodecCcuii pa3audHoro poja, B TOM
YHUCJIe HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASM TPyJa U pe3ysibTaTaM TPYI0BOM JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJbHOM TPACKTOPUHU
oOpa3oBanus, Oyaymer npodeccun W peaau3anuid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH 11eJ1IeCO00pPa3HOTO OTHOIICHHS K MPUPOJAE, KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIBHOU CPEb,

OCO3HAHUS HEOOXOJIMMOCTH HCIOJIb30BaHUS JOCTHXKCHUN XUMUU IS
pELIEeHUs BOIPOCOB PALMOHAIBHOI0 IIPUPOAOIIOIB30BAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCAIIUX BpEN  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCJIEACTBUSA NPEANIPUHUMAEMBIX JEUCTBUM U IIPEAOTBPALIATH UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, YKOJIOTMYECKOU KYIbTYPBHI,
OIbITa NEeATENIbHOCTU AKOJIOTUYECKOU HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM Y COLIMAJIbHOM
NpakTUKEe, CIHOCOOHOCTU W YMEHHsI AaKTUBHO TMPOTHUBOCTOATH HJICOJOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbopMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, CO3JIaHUU IIEJIOCTHOTO
NpeJICTaBIEHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
MBWIN3AaLMHU: B €€ TYMaHUCTUYECKON HAIIPABIICHHOCTH U BaKHOU POJIA B CO3/1aHUU
HOBOW 0a3bl MaTepuajgbHOM KYJIbTYpbl, pEUICHUU TJI00aJbHBIX MpoOsIEM
YCTOMYUBOIO PAa3BUTHUs YEJIOBEUECTBA — CBIPHEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHMA
YCIICIIHOTO TPYa 1 SKOJOTHYECKH KOM(MOPTHOM KH3HU KaXKJOT0 YieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiydaeMble 3HaHUS JIJISl aHAIU3a U OOBSICHEHUS SIBJICHUHN OKPY’KAIOIIEro MUpa U
POUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 0OOCHOBAHHBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIbIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX dKU3HEHHBIX CUTYalUsAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKOM IESITEIbHOCTH,

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XWMHHU B
COOTBETCTBHH C KM3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpopecCuoHATbHON
JESATEIIbHOCTHU.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOTro mpeaMera «XuMHus» Ha
YPOBHE CPEeIHETO 00111ero 00pa30BaHUs BKIIOYAOT:

3HAQUMMBIE IS bopMHpOBaHUS  MHPOBO33PEHHUS oOy4aromuxcs
MEXIUCHUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOIICHAYYHbIE MOHSATHUS, OTPaKAIOUINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CHEIUPUKY METOIOB TO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
MpolLece, CUCTeMa, HAYYHbIA (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaIbHBIE yueOHbIE AeHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKIMOHAIBHON
IPaMOTHOCTH U COL[UATIBHOM KOMIETEHIIUU O0yUYarOIINXCS;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4EOHBIC
JNEUCTBUA B ITIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCILHBIMU, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
JIEHUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH NOo3HABaTEeJbHBIMH
JefCTBUSIMH:

1) 6a30Bble JJOrHYecKHe edCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C OCTABIEHHBIMHU LEIISAMU;

WCIOJIb30BaTh IIPU OCBOCHUU 3HAHWUM NPUEMBI JOTHYECKOIO MBIIUJICHUS —
BBIJICJISITh XAaPAKTEPHBIC MPHU3HAKU TOHATHUM W yCTAHABIMBATH MX B3aUMOCBSA3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJIT OOBSICHEHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BHIOMpATh OCHOBAaHMS W KPUTEPUHU I KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICIACTBEHHBIE CBSI3M MEXIY H3YYa€MbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIYKTHUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpyuBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJHNYECKUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) 3JIEMEHTa, XUMUYecKas (hopMyJia, ypaBHCHHE XUMHYCCKON PEaKIu
— NP pENIeHUH Y4EOHBIX TMO3HABATENIbHBIX W MPAKTHUYECKUX 3a7ad, NMPUMEHATH
HAa3BaHHBIE MOJICIIBbHBIC MPE/ICTABICHUS JIUISI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
pEaKLHnii;

(GbopMyTHpPOBATh LU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIIBHOTO IUIAHUPOBAHHMS M TPOBEICHHS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOATh 332 XOIOM
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHOMN paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEICKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHMBATh eé JIOCTOBEPHOCTH U
HETIPOTHBOPEUYHUBOCTH;

(GopMyTUpPOBATH 3aNPOCHI U MPUMEHSATH PA3TUYHBIC METONbI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTpeIeNIEHHOTO TUTIA,;

nproOpeTaTh OMBIT HCIONB30BAHMUS HWH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3IMIHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITETTLHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (GOpMYy  IMPEICTaBICHHUS
uHdopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAYYHBIH S3BIK B KAYECTBE CPEJICTBA MPU pabOTE C XUMHUECKOM
UHpOpMAIMEH: TPUMEHSATh MEXIpeaIMeTHbIe ((pH3udeckne W MaTeMaTHYCCKUE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpPeoOpa30oBbIBAaTh 3HAKOBO-CHMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOU TeMBbI B XOJIe AUAJIOTa /WA
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIUpOBaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pPEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESTENbHOCTh, ONpeaensas €€ Lelu M 3aJadd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuUTM JIEHUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3a/ady, BbIOMpaTh Hauboiee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CAaMOAHAJIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIILUICHUSI U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIIMOHATBbHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DIIEMEHT, aToOM, JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIpPHBIN 00BEM, YTIIEPOIHBIN CKelleT, PYHKIIMOHANIbHAS TpyMa, paauKa,
U30MEpUs, U30MEPBI, TOMOJOTUUECKUH Psi, TOMOJIOTH, YIJIEBOJAOPObI, KUCIOPO U
a30TCOAEPKAIINE COEAUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHHs); TEOPUU U 3aKOHBI (TEOpHS] CTPOECHUS
oprannyeckux Beniects A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN $S3BIK XWMHUHU; MHUPOBO33PEHUECKUE 3HAHMUS,
Je)KalllMe B OCHOBE IOHUMAaHWUS IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUN, (PAKTOIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, MOIYYCHUH U
0e30MacHOM HCIIOIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIBbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTAaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaAIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB MW yPAaBHCHWA XWMHYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEUIECTB I WJUIKOCTPALIMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;



c(OpMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAICKHOCTh H3YyYEHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeIEHHOMY
KJIaccy/Tpynne CcoeAuHEHU (yrieBoAOpOJbl, KHUCJIOPOJ U a30TCOAEpIKallue
COEIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTh MM Ha3BaHUA 110
cuctematuueckoit Homenkiatype ([UPAC), a Takke NpuUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTHAENbHBIX OPraHMYECKHX BEIIECTB (PTUJIEH, MPOIMWIEH, aleTUJIEH,
ATWICHIJIMKOJb, TJIHMLEPUH, (eHos, (popMasbIerus, aueTaabAerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IIHOK034,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TJIIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJIbI XUMHYECKOW CBSI3U B
OpraHUYeCcKUX COCAMHEHUSAX (OJAMHAPHBIE U KPaTHbIE);

c(OPMHUPOBAHHOCTh YMEHUS TMPUMEHATHh TOJIOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BEIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTENCH pa3IUYHBIX KJIacCOB
OpraHMYecKuX BeIeCTB (METaH, 3TaH, 3TUJICH, MPONWIEH, alleTUIIeH, OyTaaneH-1,3,
MeTuOyTaauen-1,3, 6eH3051, METaHOJI, 3TaHOJ, STUICHTIUKOJIb, TIUIEPHUH, (PeHo,
aleTalbJIeTUu/l, MypaBbHHAs U YKCYCHas KUCIIOTHI, IIIIOK03a, Kpaxmal, IeJUTI0103a,
AMUHOYKCYCHasi KHCIIOTa), WITIOCTPUPOBATH T€HETHUYECKYIO CBSI3b MEXKAY HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUUYECKUX pEaKUUid C UCIOIb30BAHHEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BATh UCTOYHUKH YTIEBOJAOPOIHOTO
ChIpbs (HE(DTh, MTPUPOIHBINA ra3, YroJb), CIIOCOOBI UX MEPEPAOOTKU U MIPAKTHIECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuy 1o U3BECTHBIM Macce, 00BEMY, KOITHMUECTBY OHOTO U3 UCXOJIHBIX BEIECTB
WU TIPOAYKTOB PEAKIINH);

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YYEHUU BEILIECTB U
XUMUYECKUX SIBJICHUH (HaOII0eHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHE),
UCIIOJIb30BaTh CUCTEMHbIE XWMHYECKUE 3HAHWS JJIsl TPUHATUSA pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPABUIIA MOJIb30BAHUS XUMHYECKOU
MOCy/Iol U J1TabOpaTOpHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMHU IO BBIOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHUYECKUX BEIIECTB IPU HArPEBAaHUU, MTOJTYyUYCHHE
ATWIEHA U U3yYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPraHUYECKUX BELIECTB,
JieHaTypalusi OEJIKOB MPU HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU



C MpaBUJaMU TEXHUKM O€30MaCHOCTH MNpu OOpalleHHWH C BEUIeCTBAMU H
na0opaTopHbIM  O00OpYy/IOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMUUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alMCH YpPaBHEHHIl COOTBETCTBYIOIIMX pPEAKUUN MU
(opMyIHpPOBaTH BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmaiuu, IHTepHeT u apyrux);

chOpMUPOBAaHHOCTh  YMEHHMM  coOJroAaTh  TpaBuja  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX TMO3HAHHUS BEIIECTB H
XUMHYECKUX SBICHH;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIJIEHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUST MPAKTUYSCKUX 3a71ad U IKOJOTHUCCKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U IIPUPOTHOM Cpejie;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe MOHATUSA (XMMHUYECKUH BJIEMEHT, aToM, W30Tom, s-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJICKYJA, MOJIb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs peIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] JTUCCOLMAIINSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE pPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBJICHUMN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJYyYeHUU U 0€30MMaCHOM HCTOIb30BaHUU BaXKHEUIIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISTh XapaKTEpPHbIE MPU3HAKU TOHITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPraHUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJB30BATh XUMUYECKYH) CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMMHUUYECKHX  pEaKIHi,
cucreMarnueckyto HomeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA ra3, aMMHaK, rami€Has
U3BECTh, HETaIIEHas U3BECTh, MUThEBAS CO/IA, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN OMNPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAMHEHUSX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
WMOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIHIECTB [0 HUX COCTaBY K ONPEACIIEHHOMY Kiaccy/Tpynme
COeIMHEHUH (MPOCTHIC BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC TUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHIM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
XxuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBIACHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKHX JJIEMEHTOB M MX COCAUHEHUU IO MEPUOJAM U
rpynmnam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

c(hOpMHPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE TI'€HETHYECKOW CBSI3M MEXIYy HEOPraHMYECKHUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHs KIACCU(PHUIIMPOBATh XMMHUYECKHE PEaKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOLIUX BEIIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TIOJIHBIE U COKpAIlIEHHBIE YPABHEHUS peaKUii HOHHOTO OOMEHAa, yUUThIBas
YCJOBHS, TPX KOTOPBIX 3TH PEAKLUUH UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKINH, TOATBEPKIAIOIINE
KAQ4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPaCIO3HABAaTh



OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINUE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBaThb CYHIHOCTH  OKHCIHUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEaKUUi MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO OanaHca
ITUX PEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JieXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUNM 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHSITUSL «MAacCOBasi J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUM Ta30B MPH
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpaleHus C
BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIMSMHU IO BBHITOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3oXKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHNE Cpeabl pacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIlnH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBbIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOpDUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0€301acHOCTH TIPU OOpaIlleHWH ¢ BEIIECTBAaMU U J1a0OpaTOPHBIM 00OpPYI0BAHUEM,
NPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepHUMEHTa B (oOpMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIMI U POPMYIHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3YIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XHUMUUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjIa  JKOJOTUYECKH
1IEeJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3J0pPOBbS M OKpPYKaroUIed MPUPOIHOU Cpelibl, OCO3HABATh
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl YMEHBLIECHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;



JUIsl 0OOYYarOIMUXCS ¢ OTPAaHUYCHHBIMH BO3MOXXKHOCTSIMH 37J0POBbS: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XAMHUYECKUX SBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns njs 3anvucu XUMUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI pecypebi
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znes 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
99 HenpenenbHbie yrieBo10poabl: AIKEHBI, 6 1
AJKaJUEHbI, AIKUHBI
2.3 ApoMaTHYEeCKHe YTIeBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciaopojacoaep:kamnue opranndeckne coeuHeHust
3.1 Cruptsl. DeHon 3
3.2 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnosxHbie 3upsl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo paznmeny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne n/m Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meraib
2.2 Hemeramnbl 1 1
53 CBs13b HEOPraHMYECKUX U OPTraHUYECKHUX 5
' BEIIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
n/n Tema ypoxa Bcero Konrpoapnrre | [paxrireciie u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypebi
1 [IpeameT opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBIE MOJIOKEHUS
[IpencraBienue o Kiaccuuxanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U NIPOINUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTEIH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byraguen-1,3 n
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U pC3UHLIL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH psil. ALleTUIIEH —
MPOCTEUIINI IPEACTABUTEIIb AIKUHOB

11 Brrunciienus no ypaBHEHHIO XUMHYECKOU
peakuuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b YIiI€BOJAOPOJIOB,
MPUHAIEKALIUX K Pa3IMYHbIM KilaccaM
[IpupoiHbIE NCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He()Th U TIPOIYKTHI €€ rmepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BomopoaHas cBsi3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: GopMaibaerua u
aneTranbAerul. AueToH

21 O/HOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAsA




22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICIHIUX Kap6OHOBI)IX
KHUCJIOT

24

Mbr1a Kak cOJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MPOIIU3 CIIOKHBIX

3¢upos

26

XKupsr: rugponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

27

VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
Baxwueiinne npenacTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPHI

29

KonTtponbHas padoTa no pasueny
«Kucnopopcoaepxkanme opraHuuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas pabora

30

OO11ast XapaKTepUCTUKA a30TCOAEPIKALIIX
OpPraHUYeCKUX COeTUHEHUH /
Bceepoccuiickas mpoBepouHas paboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHNH

32

AMUHOKHCIOTBI KaK aM(bOTepHBIe
OpPraHu4Y€CKUC COCANHCHUA, UX
OMOJIOTHYECKOE 3HAUCHHE. Ilentuapl.




benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .. Meneneena B
Pa3BUTUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI 06p330BaHI/I$I
KOBAJICHTHOM CBSI3U. BOI[OpO,I[HaH CBA3b

BajneHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKHUX BELECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamums XuMIHUECKUX peakunui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padorta Ne 1. «Bnusaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BojopoiHOM Tiokasarene (pH) pactsopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIHLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cCUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OOmue ¢puznvecKre cBONCTBa
METaJJIOB




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METAJUUIOB (HATpUH, KaJui, KaJblUi, Maraui,
AIIOMHHMI) U UX COETMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUN

18

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeJle3a U UX
CoeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

20

HemeTtamnel, MX MOJI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIJIOB.
AnnoTponusi HEeMeTauIoB (Ha puMepe
KHCIIOpoia, cepsl, hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOI'CHOB, CEPhI U UX
COEUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, ochopa u ux
COEIUHEHNN

24

XHUMUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN




O000111eHNE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme «Hemeramiery. Beruncnenus mo

26 YPaBHEHUSM XHMHUYCCKUX PEAKIIUH U !
TEPMOXHUMHUYCCKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME 1
"Hemeramasr"»

28 KonTponsHas pabora no temam «MeTtasibi» 1
u «HemeTamin

29 Heopranndeckne u opraHmdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKrie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHuveckue coequHeHus. [ eHeTnaeckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKO,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenuss 06 0OIMMUX HAYYHBIX

32 MIPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTh TPEJCTABICHUNA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIU XUMHUH B TIO3HAHUH SIBJICHUN
IpUPOILI, B (POPMHUPOBAHUU MBIIUICHUS] M KYJIbTYPbl JUYHOCTH, €&
(GYHKIIMOHATBHOM  TPaMOTHOCTH, HEOOXOJAMMOW i pelieHus
MPaKTUYECKUX 3a/1ad U DKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIECHUS K

CBOEMY 3/I0pPOBBIO U MIPUPOHOM Cpejie

1.2

Bnagenune cucremMol XUMHUYECKUX 3HAHUM, KOTOpash BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPHUIIATEIHFHOCTh, CTENEHh OKHUCJICHHS, XHMHYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIH OOBEM, YTIJIEPOAHBIN CKeNerT,
dbyHKUMOHANbHAs ~ TpyNma,  pajguKkan,  H30Mepus,  HU30MEpBHl,
TOMOJIOTHUECKUN psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEprKaIie COCOUHEHHs, OMOJOrMYeCKHd AaKTHBHBIE BEIIECTBA
(yrineBojpl, XKUpPHI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XMUMHUYECKOTO CTpOeHHs opranumdyeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOJIOTHUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, IMOJy4eHUH U Oe30macHOM
UCIOJIb30BAHUU BAXHEWUINIUX HEOPraHWYECKUX M  OpPraHUYecKHUX

BCIICCTB B 6LITy n HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH YCIIOBCKA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAaThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSATHS TMPU ONUCAHUU COCTaBa, CTPOCHUS H

IpEeBpaIeHUI OPraHUYeCKUX COCTUHEHHM

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMHUYECKUX PEaKLUi, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYEeCKUX
BEUIECTB Ul WIIIOCTPALUU UX XMMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHUH  YCTaHABIMBATh  IPHHAIJIC)KHOCTD
HN3YUCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HMX COCTAaBy U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COeAMHEHHH  (yriieBOJIOPOIbI,
KUCIIOPOA U a30TCOAEPIKAIMe COCAWHEHHS, BBICOKOMOJIEKYJISPHbIC

COCI[PIHGHI/I?I), JaBaThb UM Ha3BaHHUA I10 CHCTEMATHYCCKOI HOMCHKIJIATyp¢C

(IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OPraHWYECKUX COCIMHEHUIX (OIMHAPHBIE U KpaTHBIE)

1.6

CpopMHPOBAHHOCTH YMEHUS IPUMEHSTH: TIOJIOKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemectB A.M. bytnepoBa 17151 00bsICHEHUS 3aBUCUMOCTH
CBOICTB BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHECHHSI MACCHI

BCIICCTB

YrneBo1opobl. Kucnoponconep:xarmue " a30TCoJIepHKaIIne

OpPraHNu4€CKUC COCANHCHU . BI;ICOKOMOJ'ICKy.TISIpHI)Ie COCIUHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBHAIBHBIC Ha3BaHUSA
OT/ACIBHBIX OPTaHWYECKHX BEMIECTB (PTHIJICH, MPOIMMJICH, alleTHJICH,
STUJICHTJIUKOJb, TJHIEPUH, (eHomn, GopMalbIeru, areTalbIerusl,
MypaBbUHAasl KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBas KHUCJIOTA,
CTeapuHOBasl KHCJIOTa, TJIOKO03a, (PYyKTO3a, Kpaxmaj, IeJUII0II03a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
du3nYeCKue M XUMHUYECCKHE CBOWCTBA THIHYHBIX IPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITHIICH,
NpONWIICH, aneTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH301,
METaHOJI, 3TAHOJ, 3TUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu],
MypaBbUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJIIIi03a,

aAMUHOYKCYCHasl KHCIIOTa)

2.3

CQ)OpMHpOBaHHOCTL YMCHUA HIUIFOCTPUPOBATH I'CHCTHUYCCKYHO CBS3b
MCKAY THUIIMYHBIMHU MMpCACTAaBUTCIIIMUA Pa3IMIHBbIX KJIaCCOB
OpraHN4YCeCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMUYCCKUX

peaKIuii C UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYII

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIpbs (He()Th, IPUPOIHBINA r'a3, YroJib), CHOCOOBI UX

nepepa60TKI/I 1 IPaKTUYICCKOC IIPUMEHCHUC ITPOAYKTOB nepepa60TKH

XHUMHS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTONAaX HAYYHOTO IMO3HAaHUA, UCIIOJB3YCMbIX B XUMUH NIPHU U3YUCHUU




BCIIECTB U XUMHUYECKUX sBJIEHUU (HAOIIOJEHUE, U3MEpEHUe,
HKCIIEPUMEHT, MOJICJIUPOBAHUE), UCIIOJIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 NPUHATUS PEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE YMCHHI COONIIOJIATh TpaBWIA  ITOJIH30BAHUS
XUMHUYECKON TMOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBWia OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMHU

110 BBIIIOJITHCHHUIO J1a60paT0prlx XUMHUYCCKHUX OIIBITOB

3.3

CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIIOJIHATH XUMUUYECKUN
SKCIIEPUMEHT (IIPEBPALLEHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIy4YEHHUE 3TUJIEHA U U3YyYEHHE €ro CBOMCTB, KaUECTBEHHbIE PEAKIINU
OpraHUYECKUX BEIIECTB, JeHaTypalus OEJKOB NpU HarpeBaHUH,
L[BETHbIE peakluu OEIKOB) B COOTBETCTBUM C IpaBUIAMH TEXHUKU
0e30MacHOCTH TpHU OOpalleHUH C BEUIeCTBAMU M JIaOOpaTOPHBIM
000pyI0BaHUEM; MIPEJICTaBIISATh pe3yabTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (hOpMe 3aliCH YPaBHEHUHM COOTBETCTBYIONINX peaKLnuit

1 (popmMyaupOBaTh BEIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

ChopmMupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIIEHUS 110 XUMUUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
POJYKTa pPEeakly 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIHH)

3.5

ChopmMupoBaHHOCTb YMEHUHN KPUTUYECKH aHATU3UPOBATH XUMHUUECKYIO
uH(pOpMALIMIO, TOJIY4aeMYI0 M3 pa3HbIX MCTOYHHUKOB (CpeacTBa

MaccoBoii nHpopMaluu, cetb UHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOJMIOAATH MpaBUiIa HSKOJIOTHUYECKU
1enecoo0pa3Horo MOBEIEHUs B OBITY U TPYIOBOM JEATEIbHOCTH B
LEJSIX COXPAaHEHHS CBOErO 3J0POBbS M OKpY)KAlOIIeW HpUPOIHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha >KUBBIE OPraHU3MBbI
OTpeNeNEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
[TJK (mpenenbHO JOMyCTUMOM KOHLIEHTPALIMH ), OSICHATH Ha IPUMeEpax
CrocoObl YMEHBIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACHUCTBUS

Ha OpraHu3M 4€JIOBCKa

11 KIJACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂ(‘,Mble NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTrnueckue OCHOBBI XUMUU

1.1

Bnagenne cucTEMON XMMHMYECKMX 3HAaHUW, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAIOLME  TMOHATUA  (XMMHYECKUH  DJIEMEHT,  aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTENEHb
OKHUCIIEHUsI, XMMHYECKasl CBsI3b, MOJIb, MOJISIpHAash Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMUYECKass peUI€TKa, THUIIBI XUMUYECKUX peakui
(OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U 3HIOTEPMUYECKHE,
peakuuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAs] JTUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEaKIM{, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUS AIIEKTPOJUTHYECCKON auccormammu, llepuoauueckuii
3akoH [[.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0€30MaCHOM HCIIOJIb30BaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JeATelbHOCTH

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATh XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSI3b H3YYEHHBIX MOHITHH, IPUMEHATH COOTBETCTBYIOIIHE
MOHSTHSI IPU OMMCAHUK CTPOEHUS M CBOMCTB HEOPTaHUYECKUX BEIECTB
U UX TIpPEBpaIICHUI; BBISBISATH B3aUMOCBS3b XMMUYECKUX 3HAHUU C
HNOHATUSIMM U TPEJACTaBICHUSMH JPYrUX €CTECTBEHHOHAYYHBIX

npeaMETOB

1.3

Bnaz[eHHe OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XAMHYECKUX  SBJICHUM (Ha6J’IIO,Z[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOIETTUPOBAHUE)

1.4

C@OpMHpOBaHHOCTL YMCHI/Iﬁ OoIpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCIMHCHUAX PA3JIUIHOIO
COoCTaBa, BUJ XUMHYECKOM CBiA3HU (KOB&HCHTH&H, HOHHas,
MCETANIMYCCKas, BO,Z[OpO,[[HaH) B COCIMHCHUAX, THII KpHCTaHHquCKOﬁ
peH_IéTKI/I KOHKPETHOTO BEIICCTBA (aTOMHaH, MOIJICKYJIApHAsA, WOHHAas,

MeTaJ’IJ’II/I‘IeCKaﬂ)

1.5

Cq)OpMI/IpOBaHHOCTL YMGHI/Iﬁ ONPCHACIIATh XapPaAKTEP CPEAbl B BOJHBIX

PacTBOpPAX HCOPraHNMICCKUX COE€IUHEHUI




1.6

CdopmupoBaHHOCTH yMEHUS KIACCHPHUIIMPOBATH XUMUIECCKHIE PEAKITUN
10 Pa3IMYHbIM MPU3HAKaM (YHUCITY M COCTaBY Pearupyrolux BEIIECTB,
TEIUIOBOMY A(PQEKTy peakiii, HW3MEHEHUIO CTEleHEH OKHCIICHUs

3JIEMEHTOB, 00PaTUMOCTHU PEaKIMHU, YYaCTHIO KaTaln3aTopa)

1.7

ChopMUpOBaHHOCTH YMEHHH COCTABIISITh  yPaBHEHUS  PEAKIHN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YpPaBHEHUS pPEaKLUU
MOHHOTO OOMEHA, YYHUTBIBAS YCIOBUS, TIPU KOTOPBIX ATH PEAKIUH HTYT

JO KOHIIa

1.8

CpopMHPOBAHHOCTh YMEHHUN MPOBOJUTH PEAKIIUU, TOITBEPIKIAIONINE
KAQUEeCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEIECTB,
pacrno3HaBaTh OMBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIHE B BOJHBIX

pacTBOpax HEOPTraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS

ANEKTPOHHOTO OajlaHca 3TUX peakuit

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH

XMMHYECKON PEeaKIMK OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMEHICHUs
XHUMHYECKOTO PAaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO BO3JICHCTBHUS

(mpuaIMn Jle [latennbe)

OO0mrast 1 HeOpraHUvecKass XUMHS

2.1

ChopMHpPOBAaHHOCT, YMEHHMH pacKpbIiBaTh cMbIcH [lepuoaumdeckoro
3aKO0Ha AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOILYIO, OOBACHUTEIbHYIO U  MPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopmupoBaHHOCT YMEHHUI XapaKTEpU30BaTh AEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »di1eMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cuctembl xumuueckux osnemeHToB J[.M. MenzaeneeBa, HCHONIB3YA
HNOHATHS «S-, P-, O-3J€KTpOHHBIE OpPOUTATH», «IHEPreTHUCCKHE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHsS  CBOMWCTB
XUMHYECKUX DJIEMEHTOB M HUX COCAUHEHHH MO MepuojaM U Tpyrnam

[Ieproanueckoii cuctembl XuMu4ecKkux aneMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHUE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KIacCOB,
MOATBEPXKJIATh  CYIIECTBOBAHHWE TEHETUYECKOH  CBSI3U  MEXIY
HEOPraHMYECKMMHU  BEHIECTBAMH  C  TOMONIBIO  ypaBHEHUI

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ
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ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHABIMBAaTh  IPUHAIIECKHOCTH
HEOPraHMYECKUX BELIECTB 10 UX COCTaBY K OIPEAEIEHHOMY KIaccy
(rpynne) coeaAMHEHUH (MPOCTHIE BELECTBA — METAJIbl U HEMETAJLIBI,

OKCH/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOJIB30BaTh XUMUYECKYI0 CHMBOJIUKY
JUTSL COCTaBIIeHUS (POPMYIT BEIIECTB U YPABHEHUH XUMUYIECKHIX PEaKIUH,
cucremarnueckyro HomeHkinarypy (IUPAC) u TpuBuaibHble Ha3BaHUS
OT/I€JIbHBIX HEOPTraHMYECKUX BEILECTB (yrapHbIil ras, yrieKUcIblil ras,

aMMHaK, rameéHas HU3BECTH, HeraméHast H3BECThb, MMUThHEBAA COJa, MMUPUT

" JIpyrue)

2.6

CdopmupoBaHHOCTh yYMEHHUHN XapakTepu3oBaTh (ONMUCHIBATH) OOLIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMYHbIX KIacCOB,
NOJATBEPXKJIaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKUMM  BEIIeCTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBaHHOCTh YMEHHU TUTAHUPOBATH U BBITIOHATH XUMHUECKHI
IKCIIEPUMEHT (pa3lio’KeHUE TMEepPOKCHAAa BOJOpPOJa B TMPUCYTCTBUU
KaTajau3aTopa, OINpe/eleHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCATbHOTO HWHAMKATOpA, BIUSHUE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh XMMMYECKOM peakIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PeaKIMH Ha Cynb(art-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHUOH aMMOHUS, pELIEeHHE SKCIEPUMEHTANbHBIX 3a/lad MO0 TeMaM
«Meramnel» u «HemeTanibsl») B COOTBETCTBUU C MPaBUJIAMU TEXHUKHU
0e30MacHOCTH TpHU OOpalleHMH C BeulecTBaMH U JabOpaTOPHBIM
00opynoBaHuEM; MIPEJICTaBIISATh pe3yabTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3aluc ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUi

U GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3Y/IHTATOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBWiIa MOJH30BAHUS
XUMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH

I10 BBIIIOJTHCHHIO J'Ia60paTOprIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopMHpoBaHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHE IPOLIECCHI,
JEKalMEe B OCHOBE IPOMBIIUIEHHOTO IOJIYYEHHUsI CEPHOM KHUCIOTHI,
aMMHaKa, a TaKkKe CPOPMHUPOBAHHOCTh NpEACTaBIEHUI 00 00mIMX
Hay4YHbIX NPUHIUIAX M SKOJIOTHYECKUX MpolieMax XHMHUYECKOIO

IMPOU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl




3.1

ChopmupoBaHHOCTh TPEJCTABICHUNH O XUMUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU B TO3HAHUU SIBJICHUN
OpHUPOJIbI, B OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI JIMYHOCTH, €&
(YHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOIWUMOW  JUISl  PEIICHHS
MPaKTUYECKUX 3a/7a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOUIEHUS K

CBOEMY 3/I0POBbBIO U MPUPOIHOM Cpejie

3.2

ChopMupoBaHHOCTH YMEHUH KPUTHUECKH aHATN3UPOBATh XUMUYECKYIO
UHPOpPMALIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeacTBa

MaccoBOW KOMMYHUKaIIUU, ceTh IHTepHeT u apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUH COOJIIOAATh TIPaBWJIA DKOJIOTHUYECKH
11€J1€c000pa3HOTo MOBEIEHUS B ObITY U TPYAOBOM JIESITEILHOCTH B LIEJIAX

COXpaHEHUs CBOETO 37J0POBbs U OKPYKAIOIIEH IPUPOTHOM CPeIbl

3.4

Oco3HaBaTh ONMAaCHOCTh BO3JEHCTBUS HA JKHBBIE OpPraHU3MBbI
ONpENENEHHBIX BEIIECTB, MOHUMas cMbica nokazarens [1/IK, moscHsaTh
Ha TIpuMepax crnocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS WX BPEIHOTO

BOS)IGfICTBI/ISI Ha OpraHuiM 4€JI0BCKa

3.5

CdopMHupOBaHHOCTH YMEHHI MIPOBOIUTH BBIYHCIICHUS c
UCIIOJIb30BAaHUEM TMOHSTHSA «MaccoBasi JI0Ji1 BELIECTBAa B PacTBOpPEY,
OOBEMHBIX OTHOLIEHUM Ta30B MPH XUMHUYECKUX PEAKIMSIX, MacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIUMX B pPEaKIHUU BEIECTB,
TeroBoro 3¢ dekra peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IPEBPAIICHUA U COXPAHCHUA SHEPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIyYYCHUU HOBBIX BEHIECTB M MaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHenni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHUYECKas CBA3b B OPraHNYECKUX COCUHEHUAX — OJJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kinaccuukany OpraHudecKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COEIMHEHUHN (CHCTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHECHIITHX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIIne
MPEICTaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peaxiuu

3aMelleHusl U TOPEHNs), HaX0XKICHHUE B IIPUPOJIe, OJydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psif. OTWIEH U TPONUJIIEH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (U3MYecCKHe M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAUH, OKUCICHHUS W

MOJIMMEPU3AIHH ), IOJTyYeHHE U TPUMEHEHUE

2.3

Ankamuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus nojumepusanuu). [lomydeHue CHHTETHYECKOTo

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHU, TOMOJIOTUYECKHUI P, AI_ICTI/IJ'IGH —
HpOCTGﬁH.IHfI npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, IT'AJIOTCHUPOBAHUA, THApaTAllUuM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€HUPOBAHUA U HI/ITpOBaHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (I)I/IBI/I‘-ICCKI/IG u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKAY YTJICBOAOPOAaMH, TPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM




2.6

[IpupoHBIE UICTOUHUKH YTIeBO10po10B. [IpupoaHblil ra3 u nonyTHbie HETAHBIC
ra3el. HepTh u €€ mpoucxoxaeHue. CrocoObl mepepadoTku HE(TH: MEePEeroHKa,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4decKuil), muponus. [IpomaykTsl mepepaboTku
HeTH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KaMmeHHBINH yroiap u

IPOAYKTHI €T0 mepepaboTKH

Kucnopoaconepxaiiue opraHuyecKue CoeTMHEHMSI

3.1

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METAaHOI M 3TAHOJI: CTPOCHHE, PUINUCCKUE
n XUMHYECKHE CBOMCTBa  (peakiuu c AKTUBHBIMH MeTaJlJIaMH,
raJjioreHOBOIOPOJIaMU, TOpPEHHE), TpUMEHEeHHe. BoJOpoJHBIE CBS3U MEXIY
MOJIEKYJaMH COUPTOB. JIeliCTBME METAaHOJIa W 3TAaHOJIa Ha OPraHU3M YeJIOBEKa.
MHOroaToMHbIE CIUPTHI. DTUIICHTIIUKOJb U TJIHUIEPUH: CTPOCHHE, (DU3UUECKUE U
XUMUYECKHE CBOWMCTBa (B3aMMOJIEHCTBUE CO  MICJOYHBIMH  METaJlJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBHE Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U OTUJICHT JIMKOJIA

3.2

DeHoJT: CTPOCHHUE MOJIEKYJIBI, (PU3NYECKHE U XUMUUYECKUE CBOUCTBA. TOKCHUYHOCTh

¢enouna. Ilpumenenue gperomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMKM OKUCIEHUS W BOCCTAHOBJICHHS, KaYeCTBEHHBIC

peaxiun), noJyuyeHrue u IpuMeHeHue

3.4

OMHOOCHOBHBIC TIpeNeNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbUHAsE W YKCyCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKHNE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIITHE IS
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), T[OJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC ,Z[eflCTBHe

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupo. [Ipumenenue xupo. buosorudeckas poJib

KUPOB

3.6

VYrneBospl: coctas, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapUIIBI).
I'moko3a — mpocredmuii MOHOCaxapul: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIBI,
¢busnueckue U XuMU4YecKne cBoicTBa (B3aumoeiicteue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMMayHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBIeHHE,
Opo’kKeHHEe TIIOKO3bl), HAXOXXJEHHE B MPUPOJE, MPUMEHEHHEe, OuOoJorhdecKas
pouib. @otocuHTe3. PpyKTO3a Kak M30Mep IIIH0KOo3bl. Kpaxman u nemntono3a Kak
npupoaHeie nosmMepel. CTpoeHHe Kpaxmana U 1eiunoio3bl. duznueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tconep>1<aume OpPTraHNYCCKUC COCANHCHUSA




4.1

AMHMHOKHCIOTHI Kak amM(OTEpHbIE OpraHudeckue coeanHeHus. Dusnueckue u
XMMHMUYECKHUE CBOMCTBA aMUHOKHCIOT (Ha Ipumepe riauuuHa). buonoruueckoe

3Ha4YeHUEe aMUHOKUCIOT. Ilenrruanl

4.2

benku kak mpuUpoAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAS CTPYKTypa OenKOoB. XMUMHUECKHE CBOMCTBA OEIIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHLIC PCAKIIMU Ha Oenxu

BrICOKOMOTNIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3ALINH, CPEIHSS MOJIEKYIpHast
Macca. OCHOBHbIE METOJ/IbI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —

noamMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX MPEeBpaLECHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HonyquI/Ie CHHTCTUYCCKOI'0 KaydyKa U pE3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYECKUH 37eMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTHyeckre YpOBHH, MOAYPOBHH. ATOMHBIC OpOUTAH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpe/esieHus dJEKTPOHOB M0 OpOUTAIsAM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHASA KOHPUTYpalHsi aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema XuMudeckux snementon .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMudeckux aneMmeHtoB J[.M. MenzaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOWCTB XUMUUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEUIECTB MO TpyHnaM U IepHoJaM.

3HayeHue NEpUOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

Crpoenue BeiecTBa. XUMUYECKas CBsI3b. BUibl XuMuueckoil cBsi3u (KoBaJleHTHas
HeMoJIsIpHasl U TOJIsIpHasi, MOHHAas!, MeTajuinyeckast). MIoHbI: KaTHOHBI M aHUOHBI.
MexaHu3mMbl 00pa30BaHUS KOBAJEHTHOM XUMHYECKOW CBsA3M (OOMEHHBIH H

JIOHOPHO-aKILENTOPHBIN). BomopoaHas cBsi3b

1.4

BanentHOoCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIAPHOTO W HCMOJICKYJIIPHOTO CTPOCHUA. 3aKOH IIOCTOSHCTBA

cocTaBa BelllecTBa. THIBI KPUCTATNINICCKUX pCH_IéTOK. 3aBHCHMOCTh CBOICTBA




BELIECTB OT TUIA KPUCTALNINYECKON peIETKU. [IoHATHE O AUCTIEPCHBIX CHCTEMAX.

WcTunHbIe U KOJIIIOUIHBIE pacTBOPBI. MaccoBasi 707151 BEIIECTBA B PACTBOPE

1.6

Knaccugukanus HeopraHmueckix coequHennii. HomeHkiaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumnueckas peaknus. Kiraccupuranus XaMU4ecKuX peakiuii B HeOpraHHIeCKOn
U OpPraHM4eCKONW XMMUH. 3aKOH COXPAHEHHS] MACChl BEIIECTB, 3aKOH COXPAaHEHUs

Y IIPEBPALLICHNS SJHEPTUHU [IPU XUMAYECKHUX PEAKLUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

COCTOsIHME XuMH4ecKoro pasHoBecus. [Ipuanun Jle Hlatense

1.10

DnekrponuTHdeckas aucconuanus. CunbHbIe W ciiadble AnmekTponauThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KUCJIas, HeﬁTpaHBHafI, IeJI04YHasl. PeaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnsl. Tlonoxxenune HemeramnoB B [leprogudeckoii cucreMe XHMHUYECKUX
anemenToB /.M. MenneneeBa U 0COOCHHOCTH CTpoeHHUs aToMOB. Duzmyeckue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIOpO/ia, CEPHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXXHEHIIMX HEMETAIOB (TAJIOT€HOB, CEphbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHUCIIOPOJICOACPKAIIMX ~ KHUCJIOT, BOJOPOJIHBIX coeauHeHui). [IpuMeHeHue

Ba)KHEHIITNX HEMETAJIJIOB U X COG,I[I/IHCHI/Iﬁ

2.3

Mertamnel. [lonoxxenue metamwioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJICKTPOHHBIX 000JOYEK
aToMoB MeTaiioB. Obmue gusndeckue cBoiicTBa MeTamioB. CruiaBbl METaJIOB.

DNEKTPOXUMHUYECKUN PsiJl HAMIPSHKEHUH METaJIOB

2.4

XHUMHUYECKUE CBOMCTBA BAXKHEHUIIIMX METAILJIOB (HATPHA, KaIui, KaJIbITMI, MarHui,
ATIOMUHHM, ITUHK, XpOM, XKeJe30, MeIb) U MX coeauHeHuid. OOmue crocoOsb

IMOJIY4CHHUA MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAJlJIOB B 6BITy N TCXHHKC

2.5

I'enetnueckas CBA3b HCOPraHN4YCCKUX BCHICCTB, NPHUHAJICKANIUX K PA3TTUIHBIM

Kj1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreuyeHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHEI. Ilonsatue o HAaYYHBIX MCETOJAaX ITO3HAHUA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ




[IpencraBnenns 06 oOMMX HAyYHBIX MPUHLIUIAX MPOMBIIUICHHOTO MOJYYEHUS

Ba)XHEUILMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE

3.2 CTPOMTENIBHBIE MaTEPUaNIbl, KOHCTPYKIMOHHBIE MAaTe€PUabl, KPAaCKH, CTEKIIO,
KEpaMHUKa, MaTepuaibl Ul DJIEKTPOHHMKHM, HAHOMATEPUANIbl, OPraHUYECKUE U
MUHEpPAJIbHBIE yI00pEHUS
XuMHUs M 3J0pPOBbE YENOBEKA: MPAaBMJIA HCIOJIb30BAHMS JIEKAPCTBEHHBIX

3.3 IpenapaTos, NpaBuiIa OE€30MaCHOrO MCIOIb30BAHMS IIPEMAPATOB OBITOBOM XUMHU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1 T'abpuensan O. C. Xumus: 10-# kiiacc: 6a30Bbli ypOBEHb: YUEOHUK /
O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 5-e u3a., cTep. —
M.: [Ipoceemenue, 2024 — 128 c.

2 T'abpuensn O. C. Xumus: 11-i1 kiacc: 6a30Bbli ypOBEHb: YUEOHUK /
O. C. T'abpuensa, U. I'. Octpoymos, C. A. Cnaakos. — 6-e u3., crep. —
M.: Ipoceermienue, 2025 — 127, [1]

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanuzanus tpeboanuii @I'OC ocHOBHOTO 00111€T0 00pa30BaHMUSL. -

Metoandeckoe mocooue amst yautens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://uchi.ru/
https://www.yaklass.ru/

bu6nuoreka [JOK

PO https://resh.edu.ru/



