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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mO XMMHH Ha YpPOBHE CpEOHEro oOImero oO6pa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOTo 3aKoHa OT 29.12.2012 Ne 273-D3 «0O06
obpazoBanun B Poccuiickoit ®Deneparun», TpeOOBaHUNM K pe3yJbTaTam
ocBoeHMs defepanbHON  00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO OOIIETro
obpazoBanust  (D®OII  COO), npencraBneHHblx B DeaepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM ctanjgapte COO, ¢ yu€érom Konuenuuu
npenojaBaHusi  ydyeOHOro  mpeamMera «XuUMHS» B 00pa30oBaTeNbHBIX
opranmsanusax  Poccmiickon — @enepanuy, — peaM3yIOIIUX  OCHOBHBIE
00pa3oBaTeIbHbIC MPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUM «CTpaTerun pa3BUTHS
BocnuTtanusi B Poccumiickoi ®enepanuu Ha nepuox g0 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K OIPEICIICHUIO
oOmelt crpaterun OOy4YeHHs, BOCHHUTAHUS W Pa3BUTUS  0O0YyYarOlIUXCS
cpeAcTBaMH y4yeOHOTO Tpeamera «Xumus» st 10—11 kmaccoB Ha 06a3o0BOM
YPOBHE  COCTaBWIM  KOHIenTyaidbHble monoxenus DOIOC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LIE€JIEH, COJEpKaHHs, pe3yJIbTaTOB OOydYeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa3oBaTebHON OpraHU3allud, SIBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIUM OSTAllOM pealn3aliu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XMMHYECKOro 0O0pa3oBaHHUs. OTH IEHHOCTH KacaroTcCs
MO3HAHUSA 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PEHHSI U OOIICH
KyJIbTYpPhl 4YENIOBEKa, a TaKXKe€ DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0pOBbIO U MPUPOAHOH cpene. Peanusyercs xumuueckoe o0pazoBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUS CpPeACTBAMU
yueOHOro mnpeaMera «XuUMHUS», COACPKAHUE U TMOCTPOCHHE KOTOPOTO
ompesesieHbl B MPorpaMMe M0 XUMHUHU ¢ YYETOM CrenuPUKA HAYKH XUMHUH, €€
3HAYEHUS B TIO3HAHUU MIPUPOJIBI U B MATEPUATIbHOM )KU3HU 00I11eCTBA, a TAKXKE C
yd€ToM OOIUX 1eJed ¢ TPUHIMUIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero ooOmiero oOpa3oBaHusi B Poccuiickoii
Oenepanuu.

XuMHS KaK dJIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTPaeT 0coOyIo poiib B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHWM HOBOW 0a3bpl MaTepUabHOMN
KyJabTypbl. OHa BHOCHUT CBOW BKJIaJd B (POpMHUpOBAHHE PALMOHAIBHOTO
HAy4YHOTO MBILIUIEHHUS, B CO3JlaHHE LIEJIOCTHOTO TMpPEACTaBICHUS 00



OKPYKAIOIIEM MHpPE KaK O €IUHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcss B XMMHUM Ha OCHOBE IOHHUMAaHHs BEUIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AUMOCBSA3U MEXKIY CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C JAPYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMMUS
CTajla HEOTHEMJIEMOW YacThl0 MHUPOBOM KyJIbTYpbl, HECOOXOAHUMBIM YCIOBHUEM
YCHEIIHOTO TPYyJAa U KU3HU KaxAoro ujaeHa oduiectBa. COBpeMEHHas XUMUS
KaK HayKa CO3MJATelIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HamlpaBj€Ha Ha
perieHre riao0anbHBIX MPOOJEeM YCTOWYMBOIO pPAa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, TMHINEBOM, HKOJOTHYECKONH OE30MacHOCTH U
OXpPaHBbI 3JI0POBBSL.

B cootBeTcTBUU C OOMMMH IEISIMUA W MPUHIUIIAMH CPEIHETO OOIIETro
oOpa3zoBanusi cojaepxkanue mnpeamera «Xumus» (10-11 xkmaccbl, 06a30BbIi
YPOBEHb W3Y4YE€HUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOJITOTOBKY o0yyarommxcs, HEOO0XOIUMYIO M I BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKIIIOYEHUS B KU3Hb COLMYMA,
IPOJOJDKEHUs 00pa3oBaHMs B  Pa3IMYHBIX OO0JACTSIX, HE CBS3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMu  TipeiMeTa  «XUMHUS»  SBISIOTCS 0a30BbIe KypChl —
«Opranunyeckas xumusi» U «OO0IIas U HEOPraHWYEeCKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HaHUM MO HEOPTraHWYECKOW XUMUU (C BKJIIFOUECHUEM 3HAHUHN 13 0011IeH
XUMUU) U OpraHu4decKor Xxumuu. @opMUpOBaHUE JAHHOW CUCTEMBbI 3HAHUN MPU
U3y4YEHUU TpeaMeTa O0ecreurnBaeT BO3MOXKHOCTh PacCMOTPEHHUSI BCEro
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATU, 3aKOHOB U TEOPHUN XUMUHU.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B MporpaMme MO XMMHH HAa OCHOBE
CUCTEMHOIO IMOJXO0Ja K H3YYEHHIO Y4YeOHOro Marepuaja M OOyCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW Ha  OMNpPENETIEHHBIX
TEOPETUUECKUX YpPOBHSX. Tak, B Kypce OpPraHMYECKOM XWMHM BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCHMYECKON TEOPUHM CTPOEHHS OPraHUYECKHUX
COCAMHEHN, a TakK€ Ha YPOBHE CTEPEOXHUMHYECKHX H DIJIEKTPOHHBIX
MpelICTaBlIeHU O CTpoeHuu BemiecTB. CBeneHuss 00 HU3ydaeMbIX B Kypce
BEIIECTBAX JAKOTCA B Pa3BUTHM — OT YIVIEBOJOPOJAOB JI0  CJOKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHnyeckod XuMuu
MOJIy4alOT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOMIETro
oOpa3oBaHMsl TIEpBOHAYAIbHBIC TPEJCTABICHUS O XUMHUYECKOW CBSI3H,



KJIacCU(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKON PEaKIInu.

[log HOBBIM yrioM 3peHUss B mpeaMmere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3Y4YEHHBI Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETHUECKU MaTepuall W (HaKTOJOTUYECKHE CBEACHHS O BEIIECTBaX U
XUMUYECKOUN peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u HeopraHUIecKas
XUMUS» O00YYalOIIMMCS TMPEJOCTaBISACTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX W  METOAOJOTHUYECKHUX
MO3UIUH, TIIyOKe MOHATh UCTOPUUECKOE M3MEHEHHE (PYHKIUI 3TOro 3aKoHa —
0T 00001Iaromel 10 0OBSICHSIONEH 1 TPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHMH O BaXXHEHIIMX BEIISCTBAaX, HX COCTaBe,
CTPOCHWHU, CBOMCTBAX W NMPUMEHCHUH, a TAKKE O XUMHUUYECKHX PEAKIMIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX NPOTEKaHUs AomojHseTcs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJCpPI)KaHUSA, HMEIOUIUMHU KYJIbTYpOJIOTHYECKUNA U
MPUKIIAIHONW XapakTep. DTU 3HAHUSI CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U
XUMUU C JPYTUMU HayKaMH, PacKpblBalOT €€ pojib B IO3HABATEIBHOW U
MPaAKTUYECKON ESITEIHLHOCTH YeJI0BEKa, CIOCOOCTBYIOT BOCTUTAHUIO YBAKCHUS
K TIpollecCy TBOpYECTBA B 00OJIACTH TEOPUU U TMPAKTUUYECKUX MPHUIOKESHUN
XUMUHU, T[OMOTAIOT BBIYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX IMpoOJieMax, CBS3aHHBIX C XUMUEH, KPUTHUYECKU
OCMBICJIUBATh HH(POPMAIMI0O U TMPUMEHATH €€ Il TOMOJIHCHUS 3HaHUMH,
pEelICHUs] MHTEJUIEKTYaIbHBIX U JKCIEPUMEHTAJbHBIX HCCIEA0BATEIbCKUX
3amau. B menom comepikanue ydeOHOro mpenmera «XuMus» JTaHHOTO YPOBHS
U3Y4YCHUS]  OPUEHTUpPOBaHO  Ha  ¢GopMHpOBaHHME Yy  OOYYarOIIUXCS
MHPOBO33PEHYECKON OCHOBBI JIJI1 MOHUMaHUS GUIOCOPCKUX HACH, TAKMX Kak:
MaTepUaIbHOE  €AWMHCTBO HEOPraHWYECKOTO U  OpPraHUYeCcKOTo  MHpa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHUEM, TT0O3HABAEMOCTh
NPUPOAHBIX SBICHUN MYTEM SKCIEPUMEHTA M PEIICHUS] TPOTUBOPEUHN MEXKITY
HOBBIMU (PaKTaMU U TEOPETUUECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIU XUMUU
B pEUIEHUWU OHKOJOTMYECKUX MpoOJeM, a Takxke npodieM cOepexeHus
DHEPreTUYECKUX PECYpPCOB, CBHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U
MaTepHaoB.

B nmmane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS M COLMATU3AIHH
00y4Jaromuxcsl MPUHATHIE MPOTPAMMON O XMMHH TMOJXOJbI K OIpeeeHUI0
COJICp’)KaHMsl W TIOCTPOCHUS TMpeaAMeTa NpeaycMaTpuBaiOT (GopMupoBaHUE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUHM, HMMEIONIMX 0a30BO€ 3HAYCHUE IS
Pa3IUYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS MpoOseM, TMOWCKa, aHalu3a |
00paboTkn  mHMOpPMAKMKM, HEOOXOAUMBIX IS TIPUOOPETCHHS  OIbITA



MIPAKTUYECKOM M MCCIEI0BATEIbCKON JIEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE
MECTO B TIO3HAHUW XHMUH.

B mpaktuke mnpenojaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, TaKk W Ha YpPOBHE cpeaHero ooOiero oOpa3oBaHMs, MpHU
ONpENEICHUN COACPKATEIBHON XAPAKTEPUCTUKHU LEIeH M3y4deHUs NpeaMera
HaIlpaBJICHUEM IIEPBOCTEIIEHHOM 3HAYUMOCTH TPAAULIUOHHO NPHU3HAETCA
(¢opMupoBaHHE OCHOB XHMHUYECKOM HayKh Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YeJOBEKa M Kak OJHOro W3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKON TOUYKH 3pEHUSI TaKOH
MOAXOJ K OINpEACIICHUIO Ielled W3y4YeHUs IMpeIMeTa SBISIETCS BIIOJIHE
OTIpaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUS TIIABHBIMHU LEISIMH M3yYEHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBRSIFOTCS:

e (QopMupoBaHUE CHUCTEMbl XUMHUYECKHX 3HAHUWA KaK Ba)KHEHIIEH
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE
KOTOpPOHM JIeKaT KItOueBble TMOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE M IMOHUMaHUE
CYLUIHOCTH JIOCTYIHBIX OOOOIIEHHMH MMPOBO33PEHUECKOIO XapakTepa,
03HAaKOMJICHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBIICHUS,

e (opmupoBaHHE ¥ pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOAax
MO3HAHUS BEIIECTB M XHUMHYECKUX PpEaKIi, HEOOXOIUMBIX IS
MpUOOPETEHUSI yYMEHUW OPHCHTHUPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOE, B MPAKTUIECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUH U CHOCOOOB JESATENBHOCTH, CBSA3aHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMHYECKOIO  SKCIIEPHUMEHTA,
cOOJIF0ICHUEM TMPaBWI 0€30MacHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsiny ¢ aTuMm, conaepkaTenbHas XapaKTepuCTUKa IIeJied W 3aj1ay
U3YYCHHS MpeAMETa B MPOrpaMMe MO0 XMMHH yTOYHEHA U CKOPPEKTHUPOBAHA B
COOTBETCTBMM C HOBBIMU MPUOPUTETAMH B CHCTEME CPEJAHEro OOIIero
oOpazoBanusi. CerofHsi B MpenoiaBaHu XUMUU B OOJbIIEH CTENEHU OTAAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJIepKaHWs  OOy4eHUs,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHUKA 0O0IIe00pa30BaTeIbHON
OpraHu3alliM, BIIAJCIONMIET0 HEe HAO0OpOM 3HaHWUW, a (QYHKIIMOHATBLHOMN
TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSIMHA aKTHBHOTO TOJTYYCHUS 3HAHUMA
¥ IPUMCHCHUS X B pealbHOM KU3HM JIJISl PEIICHUS MPAKTHYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu U3YYEHUH MpeaMeTa «XUMHUS» JOMHHHPYIOIIEe
3Ha4YC€HHE MPUOOPETAIOT TAKKE MEJN U 33J]a4H, KaK:



amanTanys OOyYaromIMXCsl K YCJIOBHSIM JAUHAMUYHO Pa3BUBAOIIETOCS
Mupa, (GopMUpOBaHWE WHTEIUICKTYaJIbHO Ppa3BUTOW JIMYHOCTH, TOTOBOWM K
caM0o0Opa30BaHUIO,  COTPYJHUYECTBY,  CAMOCTOSITEIbHOMY  MPUHSTHIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KMU3HEHHBIX CHUTYallMsIX, CBSI3AHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dbopmupoBaHne y O0OYYalOMUXCS KIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINM), UMCIOIMNUX YHUBEPCAIBHOC 3HAYCHHE IJIs Pa3IUYHBIX BUIOB
NEeSATEABHOCTU:  pEIIeHUs MpoOjieM, TIOWCKa, aHaliu3a W 00pabOTKU
uHbopMaIui, HEOOXOMUMBIX [JIsi TPHUOOPETEHHs] OIbITa JACSTENIbHOCTH,
KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWUM XUMHUH, a TAK)KE I OICHKHU C
MO3ULIUA DKOJIOTMYECKOM O€30IaCHOCTH XapaKTepa BIMSHUS BELIECTB U
XUMHUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEeKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN O00y4YarIMXCa: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh
HOBBIC 3HAHUSA 10 XWUMHH B COOTBETCTBHHM C XKH3HCHHBIMH ITOTPEOHOCTSIMHU,
HCITOJTh30BaTh COBPEMEHHBIC WH()OpPMAIMOHHBIC TEXHOJOTUHM ISl TOWCKA WU
aHanu3a Yy4yeOHOM W HAYYHO-NOMYJSIPHOW HMHGOPMAlMK  XUMHUYECKOTO
COJICPKaHUS;

dbopMupoBaHUEe U pa3BUTHE Y OOYYAIOMIMXCS AaCCOLMATHUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOIOMaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, MNPU IUTAHUPOBAHHHM U
MIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydYalmMxcsa YOSKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTA XUMUH, €€ BaXHOW POJIM B PEIICHUH TI00aTbHBIX TPOOIeM
PaIMOHAIIBHOTO MPUPOIOTIOIH30BAHUS, IOMOJHEHUS YHEPTETUIECKUX PECYPCOB
U COXpaHCHUS TPHUPOJHOTO PABHOBECHs,, OCO3HAHHUS HEOOXOIUMOCTH
OCpEe)KHOTO OTHONICHHWS K TPUPOJE ¥ CBOEMY 370pPOBBIO, a TaKKe
NPUOOPETEHHST OMbITA HWCIOJB30BAHUS TOJTYYEHHBIX 3HAHUU ISl TPUHSTHS
IPaMOTHBIX PEIICHHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOiiero oOpa3oBaHUS MPEAMET «XUMHUI)
0a30BOro ypoOBHS BXOAWT B COCTaB mpeaMeTHoil obmactu «EcrecTBeHHO-
HAyYHBIE TIPEIMETHI.

OOmiee 4yuCIO0 4YacoB, OTBEAEHHBIX ISl U3YYEHUs] XUMUHU, Ha 0a30BOM
YpOBHE cpeaHero ooimero oopazoBanus, coctasisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernueckue 0CHOBBI OPraHM4eCKON XUMHHU

[IpenMeT opraHM4ecKOl XUMHUH: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAYCHHE
B ITOJIYYEHHH HOBBIX BELIECTB U MAaTEpHUANOB. Te€Opusi CTPOCHUSI OPTaHUYECKUX
coequHeHuid A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUA. CTPYKTYpHBIE
(dbopMysIBl OPTaHUYECKHUX BEIIECTB. | oMoioTHsI, H3oMeprsi. XUMUYECKast CBS3b
B OPraHMYE€CKUX COCAUHECHUSX — OJIMHAPHBIC U KPATHBIC CBS3U.

IIpencrasinenue 0  KiaccuduKaiuu OpPraHUYECKUX  BEIIECTB.
Homenkiatypa opraHiueckiux CoeIMHEHUHN (CUCTeMaTUyecKasi) U TpUBUAIbHbBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEIIEN KJIACCOB OPTAHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YYEHHs] BEUIECTB W MX IPEBPAIICHUN:
O3HAaKOMJIEHUE C Oo0pasllaMy OpraHUYECKUX BEIIECTB W MaTepualaMh Ha HUX
OCHOBE, MOJIEIIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEIEeCTB, HAOIIOJCHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB IO IMPEBPALICHUID OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

YriaeBogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, FOMOJIOTMYECKHI psiag. MeTraH W 3TaH —
POCTEUIITNE MPEJCTABUTEIN aJKaHOB: (DU3UYECKHUE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHMS), HAXOXKICHHE B MPUPOJE, IMOIYyYCHHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAJl. DTUIICH U TTPONUJICH
— MPOCTEHIINE PEACTABUTENIN AJIKEHOB: (DU3NUECKUE U XUMHUYECKUE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIApATallMd, OKHUCICHUS H
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metmwiiOyranuen-1,3: crpoeHue, BaxxXHeume
XUMHUYECKUE CBOICTBA (peakuus MoJIMMEpHU3aIun). [Tomyuenue
CUHTETUYECKOTO KayuyyKa U pE3UHBI.

ATNKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUU PSI.
AlleTWIeH — TMPOCTEHIIUN TMPEJICTaBUTENh AJKMHOB: COCTaB, CTPOEHUE,
dbu3uyeckue W XHMHYECKHE  CBOMCTBa  (peakuu  THAPUPOBAHMUS,
rajoreHUpOBaHMS, THUIpATAIINH, TOPEHUS ), TOJTyYEHUE U PUMEHEHHE.

Apensl. benzoin: coctas, cTpoeHue, GU3NIECKHE U XUMHYECKUE CBOMCTBA
(peakuuy TrajJOreHUPOBAHUSI W HUTPOBAHHUA), MOJIYYEHHE U MPUMEHEHUE.



Tonyon: cocmae, cmpoenue, Quauueckue u Xumuueckue ceovicmea (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NONYyUeHue u npumereHnue. TOKCUIHOCTh
apeHOB. ['eHeTHYecKas CBA3b MEXAY YIJIEBOAOPOJAMH, IPUHAMICKALIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKM YIIIEBOAOPOAOB. [IpuponaHbIl ra3 u momyTHbIE
He(TsaHbie ra3bl. Hed1h u €€ mpoucxoxaenne. CriocoOwl nepepadoTku HePTHU:
MIEPErOHKA, KPEKUHI (TEPMUYECKUN, KaTaAIUTHYECKHil), nuponu3. [IpomykTbl
nepepaboTkn He(dTH, MX MPUMEHEHHE B IMPOMBIIUIEHHOCTH U B OBITY.
KaMeHHbII1 yrosib 1 NpoayKThl €ro nepepaboTKy.

OKCHepUMEHTAIbHBIE METO/Abl W3YYEHUs BEIIECTB M UX MPEBPAILCHHIA:
O3HaKOMJIEHWE ¢ oOpasllaMu IUIACTMACC, KaydyyKOB M PE3HMHbI, KOJUICKIUH
«Hedpts» u  «Yromp», MOJENMpPOBaHME MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOr€HONPOU3BO/IHBIX, IPOBEJIECHUE NPAKTUUYECKOW paboThl: MOIy4YEHHE
ATUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnrie 3agaun.

Bbluncienusi 1Mo ypaBHEHUIO XHUMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WJIM MPOIYKTOB
peaxiun).

KucJiopoacoaep:kamnue opranu4eckue cCoeIMHEeHUs

[IpenenbHblE ONHOATOMHBIE CHOUPTHI. METaHOJN M 3TAaHON: CTPOEHUE,
¢usnyeckue M XUMHUYECKHE CBOWCTBA (peakUMu C aKTUBHBIMH MeTasllaMH,
raJIoreHOBOJIOPOJaMH, TOPEHUE), TNpUMEHEHHe. BoaopoaHbie CBA3UM MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoroatoMHble CHUPTHL. ODTWICHIJIMKOIb W TJIUIEPUH: CTPOECHHE,
¢u3nueckue M XHUMHUYECKHE CBOMICTBA (B3aMMOJEHCTBHUE CO UICIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAsl peakldsi Ha MHOTOaTOMHbIE crupThl). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

®deHol: CTpOCHHE MOJEKYJbl, (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA.
Toxkcuunocts enona. [Ilpumenenue denona.

Anpperunpl U kemownwvl. DopMalbIeruj, aueTaIbIAETHI CTPOCHHUE,
¢u3nyeckue U XUMUYECKUE CBOMCTBA (PEakMU OKUCICHUSI U BOCCTAHOBIICHUS,
Ka4eCTBEHHBIEC PEAKLINN), IOJyYEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBBIE KHCIOTh.. MypaBbuHas H
YKCYCHAasi KUCJIOThI: CTpOEHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ Kiacca KUCIOT, peakuusi d3Tepudukanuu), TMOJydeHHe U
npuMmeHeHue. CTeapruHOBasi U OJIEMHOBAs KUCIOTHI KaK MPEJCTABUTEIN BBICILINX




KapOOHOBBIX KHCJIOT. Mpbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE IEUCTBHE.

CrnoxxHble 3QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cinoxHblX ApupoB. Kupel. [mapomus xupo. IlpuMeHeHue KUPOB.
buonoruueckas poJb :KUPOB.

YrneBogel: cocTaB, KiacCH(pUKAMs ~YIJIEBOAOB (MOHO-, JaHW- W
nonucaxapunabl). [Jroko3a — TpocTelmMii MOHOcaxapuji: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3HMUECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOICHCTBHUE C
ruapokcugom Meau(Il), okucnenne aMMuadHbBIM pacTBOpPOM okcujia cepedpa(l),
BOCCTaHOBJIEHHE, OPOKEHHE TIIIOKO3bI), HAXOXKACHUE B MIPUPOAE, IPUMEHEHHUE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxmai u nemnono3a kak npupoanbie noauMepsl. CTpoeHre Kkpaxmania u
HEeJUTI0103bl.  PU3NYeckue M XMMHUYECKUE CBOICTBa Kpaxmana (THUAPOJIN3,
KayeCTBEHHAsI peakLus C HOJOM).

DKCHepUMEHTAIbHbBIE METOAbl M3YyYEHHs BEIIECTB W UX NPEBPAILCHUIA:
MIPOBE/ICHNE, HAOJIIOJICHUE U ONMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLIUN OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TaHONA
okcuznoM Menu(ll)), MHOroaToMHbBIX CIUPTOB (B3aUMOJAEHUCTBUE TJIMIIEpUHA C
runpokcunom Mmeau(ll)), ampaernynoB (OKHCIIEHME aMMHUAYHBIM PacTBOPOM
okcuna cepedpa(l) m rumpoxcumom menu(Il), BlammomelcTBue Kpaxmamna C
MO/IOM), TMPOBEACHUE MPAKTHUYECKOW pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnblie 3anaum.

Bbluncnenuss 1Mo ypaBHEHUI0O XMMHYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJM MPOAYKTA PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WM IMPOIYKTOB
peaximm).

A3zoTcoaeprkalme OpraHnyecKre COeIMHEHNS.

AMUHOKUCIIOTBI ~ KaKk  aM(OTepHble  OpraHMYecKHe  COEIMHEHUS.
®u3znyecKkre U XUMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpUMEpPE TIULHMHA).
buonornueckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak MpupoJHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuunas,
BTOpUYHASI U TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OSJIKU.

OKCHEpUMEHTAIBHBIE METO/Abl M3YYEHHUs BEIIECTB M UX MPEBpPAILCHUMN:
HAOJIIOICHHE U ONMMCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JIEHATypalus OeIKOB
IpY HArpeBaHUU, [IBETHBIE pEaKIMU OEIKOB.

BbicokomoiiekyJIsIpHbIE COeIMHEHUS



OCHOBHBIE MOHATHS XHUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHMA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPU3ALNM, CPEIHSA
MOJIEKyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHI — NIOJIMMEPU3ALMS U ITIOJTUKOHACHCALH.

OKCHepUMEHTAIBHBIE METOAbl W3Y4YEHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHWE C oOpa3laMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBA3H.

Peamnsanpss MeEXNpEeIMETHBIX CBA3CH NPU H3YYCHUM OPTaHUYECKOU
xumun B 10 Kimacce OCYHIECTBIISIETCS 4YEpe3 MCIOIb30BaHHE KakK OOILIMX
€CTECTBEHHO-HAYYHBIX MOHATUM, TaK W TNOHATUM, SBIIIOIIUXCS CUCTEMHBIMH
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmue ecTeCTBEHHO-HAay4yHblE€ TIOHATHSA: SIBJICHHME, HAay4HbId (DaKT,
TUIOTE3a, 3aKOH, TEOpUs, aHajIu3, CUHTE3, KilaccU(UKanus, NepUOJUYHOCTD,
Ha0II0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE.

®usuka: Marepus, DOSHEpPrus, Macca, aTroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TENO, O00BEM, arperaTHOE€ COCTOSIHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorust: xnerka, opraHu3M, ouocgepa, 0OMEH BELECTB B OpPraHU3ME,
(doTrocuHTE3, OMONOrMYECKH aKTUBHbIE BeulecTBa (O€IKH, YIJIEBOJBI, KUPBHI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, TMOJE3HbIE HCKOIMAEMBIE,
TOILJIMBO, PECYPCHI.

TexHosorus: mHUILEBbIE IPOAYKTHI, OCHOBBI PAallMOHAIBHOIO ITUTAHUS,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThl, MaTepUAIb
13 UCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0OCHOBbI XMMHH

XuMUYeckuil sneMeHT. AToMm. fnpo aromMa, H30TOMNBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHYEeCKUe YPOBHHM, IO yPOBHU. ATOMHBIE OpOuTau, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeIesICHHs SJISKTPOHOB 10 OpOUTAJIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHASI KOH(MDUTYypaIHs aTOMOB.

Ilepuomnueckui 3akoH u Ilepuoguueckas cucreMa XUMHYECKHUX
anementoB J[. WM. MengeneeBa. CBA3b MNEPUOAMYECKOTO 3aKOHA U



Ilepnogmueckonr cucteMbl xuMuudeckux snemeHTtoB J[. M. Menneneesa c
COBPEMEHHOW TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB U O0Opa3yeMbIX MMM MPOCTBHIX U CIIOKHBIX
BEILIECTB M0 TPyNIlaM M MEpUoJaM. 3HAYEHUE NEPUOJMYECKOTO 3aKOHA B
Pa3BUTHU HAYKH.

Crpoenue BeliecTBa. XHUMHUYECKas CBSI3b. BUIAbl XUMHUYECKOUW CBSI3U
(KoBaJieHTHasl HEMOJSIpHAs U MOJISIpHAsA, HOHHAS, MeTaJuIndecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOW CBsA3M (OOMEHHBIA W JOHOPHO-
akuenTopHsiii). BomopoaHas cBsizb. BaneHTHOCTb. DIEKTPOOTPHUIIATENBHOCTb.
Crenenb okuciieHnsa. IOHBI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BELIECTBA. THUIbI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[TonsiTHE O AUCHEPCHBIX cHcTeMaX. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1s1 BEILECTBA B PACTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COEAUHEHUM. Homenknarypa
HEOPraHWYECKUX BEIIECTB. ['eHeTuyeckas CBS3b HEOPraHWYECKHUX BEILECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass peaknus. Krnaccudukanys XUMHYECKHX peakiuid B
HEOPraHWYECKOM M OPraHWYECKON XMMHUH. 3aKOH COXPaHEHUS MAacChl BEILECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUSI SHEPTUU MTPU XUMHUYECKUX PEAKLIUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB.
OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTopbl, BIMAIOIINE Ha
COCTOsSIHME XUMH4YeCcKOoro paBHoBecus. [Ipuniun Jle larenbe.

OnexTponutuyeckas auccouuanus. CunbHblE U cladble 3JEKTPOJUTHI.
Cpena BOJHBIX pacTBOPOB BELIECTB: KUCHasl, HEUTpalbHas, IEI0YHAsL.

OKHCIUTENTEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

DKCNepUMEHTAIbHBIE METOAbl M3YyYEHHUs BEIIECTB W UX NPEBPAILCHMIA:
neMoHcTpauusa Tabmui «llepruoguyeckas cucreMa XMMUYECKUX 3JeMEHTOB /.
N. MenaeneeBay, u3ydeHue Mol KPUCTAITMYECKUX PEIIETOK, HAOII0IeH e
U ONHCAaHME JIEMOHCTPALMOHHBIX M JIa0OPATOPHBIX OMBITOB (pa3iioKEeHHE
IEpOKCUAA BOJAOPOJa B NPHUCYTCTBUM KaTalM3aTOpa, ONPEIEIECHUE CPEIbl
pPacTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAJIBLHOTO HWHIMKATOpa, peakUuu
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTHUUECKOU paboThl «BiusHue paznmuyHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUECKOU PEAKIINN.

Pacuérnblie 3anaum.



Pacuétel 1O ypaBHEHUSAM XHUMHYECKUX pEaKlHii, B TOM 4YHUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACYETHI C MCIOJIB30BAHUEM MOHATHUS «MAaCCOBAas
JIOJISI BELIECTBAY.

Heopranuyeckasi xumusi

Hemerannel. Ilonoxenne HemerammoB B Ilepuoguueckont cucreme
xuMuueckux snemeHToB J[. Y. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJIOTPONUS HEMETAUIOB (HA MpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BaXKHEHIIIMX HEMETAJUIOB (TaJOT€HOB, CEPhI, a30Ta,
docdhopa, yriepoga U KpEeMHHUS) M HUX  COCIUHEHUN  (OKCHJOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprumMeHeHnEe BAXKHENIIINX HEMETAIIJIOB U UX COCAMHEHU.

Meramisl. [lonoxxenue metamuios B [lepuoauueckon cucteMe XuMHIECKUX
anementoB JI. W. MenzaeneeBa. (OCOOEHHOCTH CTPOEHHUSI DIIEKTPOHHBIX
00os0uek aToMOB MeTaiioB. O01Me dhuznueckue cBorcTBa MeTalIoB. CIuiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKUAN PSAT HANIPSIKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUH, KUK, KadblHi,
MarHui, alTfOMUHUH, IIUHK, XPOM, JKeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mmue crnocoObl MOJydeHHs] MeTa/uIoB. [IprMeHeHne MeTaoB B ObITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YYEHHS] BEUIECTB U MX MPEBPALICHUI:
M3yUYCHHE KOJUICKIIUU «MeTalljibl U CIJIaBbl», 00pa3lioB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOMIOJCHUE U OMHCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBHME THUAPOKCHIA  AIOMHHHUS  C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, KAYECTBEHHBIE PEAKIMM Ha KAaTHOHBI
METaJJIOB).

Pacuérnblie 3anaum.

Pacuétsl Macchl BeliecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00bEMY OJHOTO M3 YyYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLIMH, E€CIIH
OJHO M3 BELIECTB UMEET ITPUMECH.

XuMHA 1 )KU3Hb

Ponp xuMun B 00ecreueH SKOJIOTHUYECKOMN, SJHEPTeTUYECKON U MUILICBOM
0€30I1acCHOCTH, Pa3BUTHN MeIULIMHBL. [[OHSITHE O HayYHBIX METO/JAaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEIIECTB.



YenoBek B MHpE BEIIECTB M MATEPHUAIOB: Ba)KHEHIINE CTPOUTEIBHBIC
MAaTEepHUANIbl, KOHCTPYKIIMOHHBIE MAaTepuaibl, KpPacKu, CTEKJIO, KEepaMHKa,
MaTepHUalIbl ISl JIEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKNE U MUHEPAJIBHBIE
yI0O0peHHUS.

XuMUS U 300pOBBbE YEIOBEKA: IPABUJIA HCIOJB30BAHUS JIEKAPCTBEHHBIX
[penaparoB, NpaBWiIa OE30IaCHOTO HKCHOJb30BaHUS MPENnapaToB OBITOBOU
XUMHH B IOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzaumss MeXNpeAMETHBIX CBA3€H MNpU  HM3y4YEHHH OOleld U
HEOpraHW4ecKorm XxuMuu B 11 Kiacce OCyIIECTBISIETCS 4epe3 UCIIOJIb30BAHUE
KaK OONIMX E€CTECTBEHHO-HAYYHBIX NOHSTHI, TaK W MOHATHHA, SBISIOMIMXCA
CHUCTEMHBIMH I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyUHbIN (akT, TUIOTE3a, 3aKOH,
TEOpus, aHaJIW3, CHUHTE3, KiIaccu(UKaluMs, NEePUOJUYHOCTb, HAOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuKa: Marepus, YHEPrus, Macca, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH,
WOH, WU30TOIl, pPaJAMOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKUN YpPOBEHb,
BEILIECTBO, TE€JIO, OOBEM, arperaTHoe COCTOSTHUE BEIIEeCTBa, (U3UUECKUE
BEJIMYMHBI Y €JUHULIBI UX U3MEPEHUS, CKOPOCTD.

buonorust: kierka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OPTraHU3Me.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, TMOJE3HbIE HCKOIMAEMBIE,
TOILJIMBO, PECYPCHI.

Texnosorus: XUMHYECKas IIPOMBIIIJIEHHOCTb, METaJUTyprus,
IIPOU3BOJCTBO CTPOUTEINIBHBIX MaTepUalIoB, CEIIbCKOXO035IMCTBEHHOE
ITPOU3BOJICTBO, NUILLIEBAS IIPOMBIIIJIEHHOCTb, (dapmaneBTHYECKas
MIPOMBIIUIEHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX IPENAPATOB, POU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTepUaJIOB, DIIEKTPOHHAs IIPOMBIIJIEHHOCTb,
HAHOTEXHOJIOTUU.



IUNTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHWA IIPOI'PAMMEBI 110
XMUMMM1 HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COQO ycraHaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OoOyJaroIMMuUCs TPOrpaMM CpeaHero ooOmero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HaydHo-meTonuyeckoit OCHOBOWM st
pa3pabOTKH MJIaHUPYEMBIX pe3yJIbTaTOB OCBOCHUS MPOTpaMM CPEAHETO 00IIero
00pa30BaHUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBUU € CHUCTEMHO-AESTEIBHOCTHBIM MOJIXO0JIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOIMMUCSA POCCHUMCKON TpaXJaHCKOW HIESHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HaJM4Khe MOTUBALUU K OOY4YEHHUIO;

LEJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEXKICHUW JMYHOCTU Ha
OCHOBE KJIIOYEBBIX ILIEHHOCTEH W HCTOPUYECKUX Tpaguluil 0a30BOl HayKu
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJACTBOBAaThCS B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIIMMU LIEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4M€ MPABOCO3HAHMS HKOJOTMYECKON KyJIbTYphl M CIOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS MpeaMeTa «XUMUSD JOCTUTAKTCS B
€IMHCTBE Y4YEOHOW W BOCHHUTATEIILHOW JESITEIbHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU U UJi€ajJaMu POCCUUCKOTO TPaXAaHCKOTO 00IECTBA, MPUHATHIMU B
o0II1ecTBE HOPMaMU U TIpaBUJIAMU TTOBEJCHUS, CIOCOOCTBYIOIIMMU MPOIEcCcCam
CaMOIIO3HAHUs, CaMOPa3BUTUS W HPABCTBEHHOTO CTAHOBJIECHUSI JIMYHOCTU
00y4aromuxcs.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMera «XHUMHS» OTpaxaroT
c(OPMHUPOBAHHOCTh ONBITA MO3HABATENHLHON W MPAKTHUYECKOW NEATeIbHOCTH
00y4JaroIuxcst o peain3aIiuu MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpakIaHCKOTr0 BOCIIMTAHUSA:



OCO3HAHHWS  OOyYaONIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAaX W TMpaBUIaX MEKIUYHOCTHBIX
OTHOULIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAESATEILHOCTA NPHU CO3JIaHUU
y4eOHBIX TIPOEKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 3a/a4, BHITTOJTHCHAH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUs, JOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIMTAHNS

[IEHHOCTHOTO OTHOIICHHUSI K HMCTOPUYECKOMY M HAy4HOMY HAacCJIEeAUIO
OTE€YECTBEHHON XUMUM;

YBaKEHUS K TMPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
IPUMEHEHUSI XUMUHU, OCO3HAHMS TOTO, YTO JOCTUKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIbHBIX HAOMIOACHUM, KpPOMOTIMBBIX JSKCIEPUMEHTAIBHBIX IMOUCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYECHHH U MOCIEAYIOIIEM
aHanuze  uHbOpPMAUM O  TEPEAOBBIX  JOCTHKEHUAX  COBPEMEHHOMU
OTEYECTBEHHOW XUMUH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIUTAHMA:

HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYyallMH, CBS3aHHbIE C XUMHYECKUMU
SBJICHUSMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACH HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHME MMOCJIEACTBUM ATUX
MOCTYTIKOB,;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 370poBOro M 0Oe30MacHoro oOpasza >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHU3UUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJItoICHUSI TpaBWil 0€30MacHOTO OOpaIlleHUs] C BEIIeCTBAaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAHUS IIEHHOCTU TMPaBWJI WHIUBUIYAIHHOTO U KOJIJICKTHBHOTO
0€30I1acCHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOACH;

OCO3HAHUSI  TOCIEACTBUM W HENPUSATUS  BPEAHBIX  MPUBBIYEK
(ynmoTpeOmeHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );



5) TpyA0BOIro BOCIIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIIEI0BATEIbCKON
NEeATEIbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JpYrux BUAAX
NESATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU NPAKTHUYECKUX 3a1ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3vuyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpPydy, JOASIM TpyJa H  pe3ylbTaTaM TPYAOBOM
NESATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUAYAIbHOU TPAeKTOPUU
oOpaszoBaHus, Oyayiied npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HTHTEPECOB
U TTOTpeOHOCTEH 00IIIeCTBA;

6) 3K0JIOrH4ecKOro BOCIIUTAHMSA:

AKOJIOTMUYECKHU I1€J€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KAaK UCTOUYHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHUMAaHUS TJI00aTBHOTO XapaKTepa SKOJOTUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HAHHUSI HEOOXOJIMMOCTH UCIOJIb30BAaHUSI JOCTKEHUNW XUMHUHU IS
pelIeHust BOMPOCOB PallMOHAIBHOTO TPUPOIOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATONPUSITHBIC KOJIOTUUECKHE
MOCJIEICTBUA MPEANPUHUMAEMBIX I€UCTBUN U MPEIOTBPALATh UX;

HaJW4usl Pa3BUTOTO  HSKOJIOTUYECKOTO  MBIIUICHUS, DKOJOTHYECKOM
KYJbTYpPBI, OMNbITA JACSITEIBHOCTH SKOJIOTUYECKOW HAMpaBIE€HHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMU B TTO3HABATEIILHONW, KOMMYHUKATUBHOM M COLIMAJIbLHOU
IPAKTUKE, CHOCOOHOCTM W YMEHHSI aKTHBHO MPOTHBOCTOSATH UCOJIOTUN
xemopoouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeMUUKH XUMUU KaK HAyKd, OCO3HaHUS €€ polu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3AaHUH IIEIOCTHOTO
npeAcTaBiIeHUs] 00 OKPYXKaroIeM MUPE KaK O €IMHCTBE MIPUPOJIBI U YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWH MNpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;



yOexXAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUU JJiI COBPEMEHHOM
IMBWIN3AMK: B €€ T'YMaHHCTUYECKOW HANpaBICHHOCTH M BaKHOM poJId B
CO3/JIaHMM HOBOW 0a3pl MaTepUATbHOM KYJIbTYPBl, PELICHUH TJ100aIbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPbEBOM, DHEPrETHUECKOI,
MUIIEBOM M  DKOJIOTMYECKOW O€30MacHOCTH, B pPa3BUTHUU  MEIULIMHBI,
o0ecrevYeHnr yCIOBUN YCIIEIIHOTO TPy/a U SKOJIOTHYECKd KOM(POPTHON KU3HU
Ka)K0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHMMAaHHUsl CYIIHOCTH METOJOB
[O3HAHMSI, HCIOJIB3YEMBbIX B  E€CTECTBEHHBIX  HAayKax, CIIOCOOHOCTHU
WCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS 7S aHajdu3a U OOBACHEHUS SBICHUN
OKPYAIOIIEr0 MUpa W MPOUCXOJANIMX B HEM H3MEHEHWH, YMEHHS JeJaTh
00OCHOBaHHbIE 3aKJIIOUYEHHUS Ha OCHOBE HAyyHBIX (PAaKTOB M HMMEIOIIUXCS
JAHHBIX C LEJIBI0 TIOJIyYE€HHS TOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKOM JEATEIbHOCTH;

TOTOBHOCTH UM CHOCOOHOCTHM K HENpEpbIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAHUUA 1O XHMHUHU B
COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTSIM  TpyJa B  pa3iIWyHbIX  cdepax
PO EeCCUOHATILHOM ESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3ysbTaThl OCBOCHUSI y4eOHOro mpeaMera «XUuMUs»
Ha YpOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaQUMMBbIE IS (OPMUPOBAHUS  MHUPOBO33PEHUS]  OOyYarOIIUXCS
MEXAUCIIUTUIMHAPHBIC (MeXMpeMeTHBIE) oOIIeHAyYHbIE MOHSTHS,
OTpaXkarolye IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa M CIeUUu(PUKy METO0B
MO3HAHWA, WCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEeMa, HayudHbId (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeOBaHHE, HaOII0JICHUE, W3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC y4eOHbIC JEHCTBUS (To3HaBaTeNbHBIE,
KOMMYHHUKAaTHUBHBIE, pEryJISATHUBHBIE), oOecrneuuBaromue (HOpMUPOBAHKE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMHM O0YyYaroIIuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITIOJIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHUS W YHHUBEPCAJIbHBIC
y4eOHbIe ICVCTBUS B TTIO3HABATEIILHON U COIIMAIBHON MTPAKTHKE.



MeranpeaMeTHblE Pe3yJIbTAaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYISTUBHBIMU
JICUCTBUSIMH.

OBiajeHne  YHUBEPCAJBHBIMH  Y4eOHBIMH  IO03HABATEJIbLHBIMU
JAEeUCTBUSIMU:

1) 6a3oBble JOrHYeCKHeE TeliCTBUS:

CaMOCTOATENBbHO  (OopMyNIHMpOBaTh U  aKTyaIM3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LIENI AEATEIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HX
NOCTUKEHUS, COOTHOCUTHb PE3YNbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LEISIMU;

WCIOJIB30BaTh MPU OCBOCHUH 3HAHUW MPUEMBI JJOTHYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MTOHATUH W yCTAHABIWBATH UX B3aHUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHS JIJIs1 OOBSICHEHUSI OTACIBbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KpUTEpUM ISl KiIacCU(UKAIUU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEXAY HW3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKACHHUS (UHIYKTUBHBIC, ICIYKTUBHBIC, IIO
AQHAJIOTUH ), BBISABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIFOUCHUS,

NPUMEHITh B  TPOLECCE IO3HAHUS, HCHOJb3yeMble B  XUMHUH
CUMBOJIMYECKHE  (3HAKOBbIE) MOJENH, MPeoOpa3oBbBIBATH  MOJCIIbHbBIC
NPEICTAaBICHUS — XWUMHUYECKMM 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOM peakuuu — TPH PEIICHUH Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, NMPUMEHATh HA3BAHHBIE MOJCIbHbBIC
MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILIECTB
Y XUMUYECKUX PEAKIIUH.

2) 6a30BbIE HCCIEN0BATEIbLCKUE TeHCTBHS:

BJIaJIETh OCHOBAMM METOJ/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKIui;

dbopMmynupoBaTh 1€MW W 3aJa4M  UCCJICIOBAHMS, HCIOJIb30BATh
MMOCTAaBJICHHBIC M CaMOCTOSITEIHHO C(HOPMYIMPOBAHHBIC BOMPOCHI B KaueCTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI JIJIs1 (POPMUPOBAHMS TUIOTE3BI MO MIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXICHHUIA;

BJIaJICTh HABBIKAMU CaMOCTOSITEIILHOTO IUIAHUPOBAHUSI M IPOBEICHUS
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HaOIIOJaTh 3a



XOJIOM  IMpoIlecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dopmynupoBath 0000IIEHHST W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH
pE3yJIbTaTOB UCCIIEN0BAHUS, COCTABIAThH 0OOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

npuOOpeTaTh OMNBIT YYEHUUYECKOM HCCIEAOBATENIbCKOM W IMPOEKTHON
JESITeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a4a4, NPUMEHEHUIO Pa3IUYHBIX
METOJIOB ITO3HAHHS.

3) padora ¢ undopmanmeii:

OPUEHTHPOBAThCSI B PAa3IMYHBIX HCTOYHHMKAX WHGOpManuu (Hay4HO-
MOMyJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIepKaHMsl, CIPaBOYHBIE MOCOOWS,
pecypcbl UHTEepHETa), aHAIU3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUJIOB U (POpM
OPEICTABICHNs,  KPUTHYECKM  OLICHMBaTh €€  JOCTOBEPHOCTH U
HENPOTUBOPEYUBOCTB;

(bopMyIMpOBaTh 3aIIPOCHI U IPUMEHATH PA3JIMYHbIE METO/IbI IPU ITOUCKE U
orOope HHPOPMALMKM, HEOOXOAUMON I BBINOJHEHUS YYEeOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT UCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEeACTaBICHUS
uH(popmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyecTBE CpEACTBA IpU pabdoTe ¢
XUMHUYECKON HH(pOpMaLuen: NPUMEHATh MeXNpeaMEeTHbIEe ((U3NUecKHe WU
MaTeMaTU4YecKue) 3HAKM W CHUMBOJIB,  (opmynbl,  abOpeBHATYPHI,
HOMEHKJIATYpY;

UCIIOJIb30BaTh M MPEeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaIJIsITHOCTH.

OBianeHue yHuBepCcaJbHBIMU KOMMYHHMKATHBHBIMH 1e/iCTBUAMM:

3aJjaBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMON TeMbl B XOJ€ JIuajora
W/WIU JUCKYCCUH, BBICKA3bIBaTh WJEH, (OPMYJIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEJILHO BBINOJIHEHUS MPEIJIOKEHHOH 3a1auH;

BBICTYIIATh C MPE3EHTALMEN PE3yJIbTaTOB MTO3HABATEIILHON AESATEIBHOCTH,
[TOJIyYEHHBIX CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMH IpHU
BBIMIOJJHEHUH XUMHYECKOTO OSKCIEPUMEHTa, MPAKTUYECKOW paboThl 1O
HCCJIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaIU3allui yUeOHOTO MPOEKTa U
(opMyIHpPOBATH BBIBOJBI M0 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MYyTEM
COTJIACOBAHMSI MO3UIINH B X0J1€ 00CYXICHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHue YyHUBEPCAJIbHBIMY PeryJITUBHBIMH 1€HiCTBUSIMM:



CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATEJIBbHYIO
JesITeIbHOCTD, ONperensis e€ Lenu M 3aJadyd, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh IMpejIaraeéMblii alropuT™M AEUCTBUI mpu
BBINIOJIHEHUHM Y4YEOHBIX M HCCIEOBATENbCKUX 3a/1a4y, BbIOMpaTh Haubojee
s deKkTuBHBIN cOcO0 UX pelIieHUs] C Y4ETOM MOJIYYCHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIISITh ~ CAMOKOHTPOJb  CBOEH  JIEATENIbBHOCTM HAa  OCHOBE
camMoaHaJIn3a U CaMOOICHKH.

HPEIMETHBIE PE3YJIbTATHBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHUSI Kypca «OpraHudeckas XAMUS»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh MPEJACTABICHUM O XHUMHYECKOH COCTaBIISIOICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWUMHUM B IIO3HAHWUU SBJICHUU
npuponbl, B (OPMUPOBAHUM MBIILIEHUSS U KYJbTYphl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl pEelIeHUs MNPAKTUYECKUX
3a/1a4 ¥ SKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHHWM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUSA (XUMUYECKUN JJIEMEHT, aToM, SJIEKTPOHHAas
obojouka aromMa, MOJEKyJa, BaJE€HTHOCTb, JJEKTPOOTPUIIATEIBHOCTD,
XUMHYECKasi CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas M COKpaliéHHas),
MOJb, MOJSpHas Macca, MOJSAPHBIM 00BEM,  YIJICPOJHBIA  CKEJIET,
byHKIIMOHANBHAS TPyMNa, pagdKal, H30MepHs, H30MEpbl, TOMOJIOTHYCCKUMA
psAll, TOMOJIOTH, YTJEBOAOPOAbI, KUCIOPOI M a30TCOACPI AIIUE COCIUHEHUS,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJISIPHBIE COCIMHEHUS);
TEOPHUH U 3aKOHBI (TCOpUsI CTPOCHUS OpraHuyeckux BemecTB A. M. byTtiepoga,
3aKOH COXPAHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJHUYECKUMN SI3BIK
XMMHWHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEXKAIIUE B OCHOBE MOHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX SIBJICHHM, (DAKTOIOTHYECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYEHHU U OE€30MaCHOM HCIOJIb30BAHUU
BOKHEUIITNX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU NESITEIbHOCTH
YeJI0BEKa;



c(hOpMHUPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbBIC IPU3HAKH ITOHATHH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, UCIOJIb30BATh COOTBETCTBYIOUINE MOHSATHUS
IIPU ONMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHU OPraHUYECKUX COCTMHEHMUI;
c(hOpMHPOBAHHOCTh YMEHHI HCTOIB30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaNIEHHOMN)
GbopMynT OpPraHMYECKMX BEIIECTB H YPAaBHEHUH XUMHYECKUX PEaKIIHid,
M3TOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHUYECKUX BEIIECTB VISl WILTIOCTPALIMU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;
chOpMHPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIJIC)KHOCTh N3YUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpeAcTIEHHOMY
KJIacCy/TpynIe COeIUHEHUM (YIJIeBOAOPOIbl, KUCIOPOJ W a30TCOJEpKaIIUe
COCMHEHUS, BBICOKOMOJICKYJIIPHbIC COEAWHEHUsI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckort HomeHknatype (IUPAC), a Takke mpuBOAUTh TPUBUAIBHbBIC
Ha3BaHUSI OTJIENBHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOMMICH, alleTUJICH,
ATUJICHTJIMKOb, TIHUIEPUH, (DeHOJI, (popManbaeru, aleTallbIeTul, MypaBbrUHas
KHCJIOTa, YKCYyCHas KHCJIOTa, OJICMHOBasi KHUCJIOTa, CTEapUHOBAsi KHUCIIOTA,
[II0K03a, (PYKTO3a, Kpaxmal, [eJUTI0JI03a, TJIUIIHH);
chOpPMHPOBAHHOCTh YMEHHSI OMPENENATh BUIbI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);
c(hOpMUPOBAHHOCTh YMEHHUSI NMPUMEHSTH MOJIOKEHHUS TEOPUU CTPOCHUS
opraHnuueckux BemiectB A. M. bytiepoBa ajis 0OBSICHEHUSI 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MAacChl
BEIIECTB;
chOpMHPOBAHHOCT, YMEHUN  XapaKTepu3oBaTh COCTaB, CTPOCHHE,
dbu3uYecKre U XMMUYECKUE CBOMCTBA TUIMMYHBIX MPEACTaBUTENCH Pa3IMYHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, 3TUJICH, MPOIUIICH, alleTUIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, dTUICHIIUKOJIb,
rIIIepyrH, GeHo, aleTanbJAeru/l, MypaBbUHAs U YKCYCHasl KHCJIOTHI, TJIFOKO34,
KpaxMaJl,  LEJUII0JI03a, aMUHOYKCYCHash  KUCJIOTa),  WJUIFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXKAY HHUMHU YypPaBHEHUSIMH COOTBETCTBYIOIIHUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;
chOpMHPOBAHHOCTh YMEHUS XapaKkTepru30BaTh HMCTOYHUKHU
YTIIEBOJOPOAHOTO ChIphsi (HE(PTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKy;
c(hOpMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUMCICHHUS IO XUMUYECKUM
ypaBHEHMSIM (Macchl, 00bEéMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WIIM MPOIYKTa
pEeaKIMy 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJIHOTO W3 HMCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUHN);



chOpPMHPOBAHHOCTh YMEHHM BIIAJETh CHCTEMOW 3HAHMA 00 OCHOBHBIX
METO/aX HAYYHOrO MO3HAHHUS, UCIIOJIb3YEMbIX B XUMUH NPU U3yUYEHUH BELIECTB
U XUMHUYECKMX SIBICHUH  (HaONIOJEHHWE, U3MEpPEHHUE, OKCIEPUMEHT,
MOJICJIMPOBAHUE), HUCIOJb30BaTh CUCTEMHBIE XUMHUYECKHE 3HaHMUS s
MPUHATUSL PELICHUHA B KOHKPETHBIX >KMU3HEHHBIX CHUTYalMsX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM;

cOpPMUPOBAHHOCTh ~YMEHHUW  COONIONATh  MpaBujia  MOJB30BaHUSA
XUMHUYECKON MOCYIOH W J1TabOpaTOpHBIM OOOpYyIOBaHUEM, a TAaKKE IpaBHIIa
oOpallleHus! ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOJIHATH XUMHUYECKHMA
AKCIIEPUMEHT (NIPEBpAlllCHUs] OpPraHUYECKUX BEUIECTB NIPU HarpeBaHHH,
IOJIyYCHHE OTWICHA M HW3YYEHUE €ro CBOMCTB, Kadye€CTBEHHBIE pPEAKLUU
OpPraHUYECKUX BEILECTB, JCHATypalus OEJNKOB IpU HArpeBaHHUM, I[BETHBIE
peakuu OEJKOB) B COOTBETCTBHM C MPABWIIAMH TEXHHUKU O€30MAaCHOCTH MpU
oOpalieHn ¢ BEIIECTBAMHM W JAOOPATOPHBIM 00OPYIOBAaHUEM, MPEICTABISAThH
pe3ynbTaThl XHWMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOILIUX peakuuid U (OpMYyJIUPOBATH BHIBOJBI HAa OCHOBE ATHX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(popMaIMIo, MONIy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopManuu, IHTepHET U ApyTUX);

chOPMHUPOBAHHOCTh YMEHHMH  COOMIOJATh TpaBHJIA  JKOJOTHYECKHU
11€JIECO00PAa3HOr0 TMOBEACHUSI B OBITY M TPYAOBOH NEATEIBHOCTH B LEISIX
COXPAHEHUsSI CBOETO 3J0POBbS M OKPYXAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JICMCTBUSI HA >KUBBIE OPraHU3MbI ONPEACIIEHHBIX OPTraHUYECKUX
BELIECTB, MOHUMas cMbici nokaszatens [1JIK, moscHsaTh Ha nmpuMepax crnocoObl
YMEHBUIEHUSI W NPEIOTBPAIICHUS MX BPEIHOTO BO3JICHCTBHS HA OPraHHU3M
YeJI0BEKA;

JUTs1 OOYYAIOIINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUI;

JUIS CJICTIBIX M CIA0OBUIANIMX OOYYAIOUIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3Hauenuin JI. bBpaitng ana  3anucu
XUMUYECKUX (OPMYIL.

11 KIIACC



[IpeameTHBIE pE3yNbTaThl OCBOCHHS Kypca «OOmas U HeopraHudeckas
XUMUSD» OTPAXKAIOT:

C()OPMUPOBAHHOCTh IPEACTABICHUI: O XUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJM XUMHUU B IIO3HAHUU SIBICHUM
npuponabl, B (QOPMHUPOBAHUU MBIIICHUS W KYJAbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAWMOM MAJisi PEIICHUS MPaKTHUYECKUX
3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
IPUPOAHOU CPEAE;

BIAJCHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHUYECKUH 3JIEMEHT, aToM, M30ToI, s-, P-, d-
AJNIEKTPOHHBIE OpPOHUTANM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIIPHBIM OOBEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIIEHUSA, XUMHUYECKas
CBs3b (KOBAJICHTHAsI, NOHHAsI, METAJUINYECKas, BOJOPOAHAS), KPUCTAIUIMUECKAs
pemETKa, TUIIBI XUMAYECKUX PEAKLIUIA, PACTBOP, SJIEKTPOJIUTHI, HEIJIEKTPOJINUTHI,
AIEKTPOIUTUYECKAS JUCCOLMALNSA, OKHUCIHTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluuy, XMMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
3JIEKTPOJIMTUYECKON Aucconuanuu, nepuoanueckuid 3axkon . . Menneneesa,
3aKOH COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W IPEBPALLCHUS
SHEPTUU IIPU XUMHUYECKUX PEAKUUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK
XUMUHU, MHUPOBO33PEHUYECKNE 3HAHUs, JIeKallue B OCHOBE IOHUMaHUs
MPUYMHHOCTA M CUCTEMHOCTHM XUMHUYECKHUX SIBICHHM, (DAKTOJOTUYECKUE
CBEJICHMSI O CBOMCTBaxX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIIOJIb30BAHUU
BaXHEHMIINX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOU AESITEIbHOCTU
YeJI0BEKA;

c(OpPMHPOBAHHOCTh YMEHUI BBISABISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MMOHSATHUSA
MPHY ONKUCAHUHA HEOPraHUYECKHUX BELIECTB U UX MPEBpPALICHUI;

Cc(OpMUPOBAHHOCTh YMEHUIN HCHOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY AJIs
cocTaBiieHUs (OpMyJl BEUIECTB M YPAaBHEHMM XUMHUYECKHX pPEaKIHii,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHaibHblE Ha3BaHUS
OTJIETIbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHbIi ra3, yriaekucibli ra3, aMMHax,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTb, MUThEBAs COJA, TUPUT U JPYTHE);

C(OPMUPOBAHHOCTh YMEHUW ONPENENATh BAJIEHTHOCTb M CTENEHb
OKHUCJIEHUS] XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO COCTABA, BUJ
XUMHUYECKON CBsI3M (KOBaJE€HTHAsi, MOHHAsA, METaJUIMYecKasi, BOAOPOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAJUIMYECKOM pEmETKH KOHKPETHOTO BEIIeCTBa
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAILIMYECKAs ), XapaKTEP CPellbl B BOJHBIX
pacTBOpaxX HEOPTraHUYECKUX COCAUHEHUI;



chOpMHPOBAHHOCTh YMEHU yCTaHaBJIMBATh MPUHAJJTICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTAaBY K OMpPENCIEHHOMY KIacCy/TpyIe
COCIMHEHUM (IPOCThIE BeEIIeCTBA — METAUIbl W HEMETaJUIbl, OKCHU/IBI,
OCHOBaHMsI, KUCJIOThI, aM(pOTEPHbIE TUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUHA PACKPBIBATH CMBICI TIEPHOJUICCKOTO 3aKOHA
. W. MengeneeBa u  JEMOHCTPUPOBATH €ro  CHUCTEMATHU3UPYIONIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKITUH;

chOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX 3J€MEHTOB |1—4 mnepuonoB llepmonnueckoil CUCTEMBI
XUMHYECKHUX 3eMeHToB [I. M. MenjgeneeBa, UCHONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE  OpOUTAIW»,  «IHEPreTUYECKHUE  YPOBHHU»,  OOBACHSATH
3aKOHOMEPHOCTU HM3MEHEHUS CBOMCTB XUMHYECKUX OJJIEMEHTOB U HX
COEAMHEHUU O TepuoaaM U rpynmnam llepuoandeckoil CUCTEMbI XUMHYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMUPOBAHHOCTh yYMEHUM XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB PaA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE TEHETUYECKOMN CBSI3U MEX1y HEOPTaHUYECKUMU
BEILIECTBAMU C TOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCUDUIIUPOBATH XUMUYECKUE PEAKITUU TIO
Pa3JIMYHBIM MPU3HAKAM (YHCIIY U COCTABY PEarupyroIIuX BEUIECTB, TEINIOBOMY
a(eKTy peakiuu, U3MEHEHUIO CTETICHEH OKUCIICHUSI DJIEMEHTOB, 00paTUMOCTH
pEeaKIMM, y4aCTUIO KaTallu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHUI COCTABJISITh YPAaBHEHUS PEAKIINI Pa3IMUHbIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIE YpaBHEHUS pEaKIMil HOHHOTO OOMEHa,
YUHUTBIBasl yCJIOBUS, IPU KOTOPBIX 3TU PEAKLMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHHUH TMPOBOAUTH PEAKIMHU, MOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PA3JUYHBIX HEOPTaHUUECKUX BEIIECTB, PaclO3HABATh
ONBITHBIM  NYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPTraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PaCKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi TMOCPEJICTBOM COCTABJICHUSI JJIEKTPOHHOTO
OanaHca ATUX PEaKIINii;

chOpPMUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PEaKIMu OT pa3IMuHbIX (PAKTOPOB; XapakTep CMEIMICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIHETO BO3AEHCTBUS (TTPUHIUIL
Jle lllaTenne);

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHYECKHUE MPOLIECCHI,
JIeXkalMe B OCHOBE MPOMBIIIEHHOTO MOJIYYEHUsI CEPHOM KUCIIOTHI, aMMHAaKa, a



Takke cHOPMHPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

Cc()OPMUPOBAHHOCTh YMEHUN NMPOBOJUTH BBIYUCICHUS C HCIIOJIb30BAHUEM
HOHATHUS «MaccoBasi JA0JIs BELIECTBA B PacTBOPE», 00ObEMHBIX OTHOUIEHUN ra30B
Ipy XUMHYECKHX pEeaKIMsSX, MacChl BellecTBa WM 00bEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O00bEMY OIHOrO U3
YYacCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(PdeKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

C()OPMUPOBAHHOCTh ~YMEHHW  COONIONATh  MpaBuja  IOJb30BAHUSA
XUMHUYECKON MOCYyNON M J1abopaTOpHBIM OOOpYIOBaHUEM, a TAKKE IpaBHUIIA
oOpartieHusi ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBITIOJTHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHUMN IJIAHUPOBATh U BBINOJIHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3yioKEeHHE NEPOKCHIAa BOJIOPOAA B MPUCYTCTBUU KaTaau3aTopa,
OTIpEICTICHUE CPEAbl PACTBOPOB BEIIECTB C IOMOIIBI0 YHHUBEPCATHHOTO
WHANKATOpa, BIUSHUE pPa3IUMYHbIX (AKTOPOB Ha CKOPOCTh XHWMHYECKOU
peaKiuy, peakiuu HOHHOTO OOMEHa, KayeCTBEHHBIC peakluu Ha cyibdat-,
KapOOHaT- U  XJIOpUJ-aHMOHBI, HAa  KaTMOH  aMMOHHS,  pEUICHHE
SKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMaM «Meramibs» u  «Hemeramib») B
COOTBETCTBMM C NPABWJIAMM TEXHHKM O€30MaCHOCTH MpU OOpallEHUUu C
BEIIECTBAMH M JIaDOpaTOPHBIM O0OPYIOBAaHHMEM, MPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO HKCIEPUMEHTa B (pOpMe 3aluCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyYIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHHM KpPUTHUYECKH aHaJU3UPOBATH XMMHUYECKYIO
nH(pOpMaMIO, TMONIy4YaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOWU
KOMMYHHKAIH, UHTEpHET U APYTHUX);

chOPMHUPOBAHHOCTh YMEHHMM  COONIOJATh IpaBHJIA  JKOJOTHYECKHU
11€J1IECO00PAa3HOr0 MOBEACHUS B OBITY U TPYAOBOH JAEATEIBHOCTH B LEISIX
COXPAHEHHUsSI CBOETO 3JI0POBBSI U OKPYXKAIOIIEH MPUPOTHONU CPENbl, 0CO3HABATH
OMAaCHOCTHh BO3JICHCTBHS HA JKUBbIE OPTaHU3MBI OIpPENCIEHHBIX BEIIECTB,
nonnMass cmbicn mokazatens [IJIK, moscHAT Ha mnpuMepax CrocoObI
YMEHBILIEHUS W TPEJOTBPAIICHUS WX BpPEIHOTO BO3JIEHCTBUS HA OPTraHU3M
4eJI0BEKa,

TUTSE OOYYArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOKHOCTSIMHU 3/I0POBBS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUN;



JUISL CIICTIBIX W CJIA0OBUIAIIMX OOYYAIOIIHUXCS: YMEHHE HCIIOIh30BaTh
penbedHO-TOUCUHYI0 cucteMy oOo3Hauenuit JI. bBpaitns mma  3anucu
XHUMHAYECKUX (HOPMYII.
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apCHOB

13

I'eneTnyeckas cBs3b YrieBoaoponos,
MMpUHAJIC)KAIIX K pa3JIMYHbIM KJIaCCaM

14

[TpupoaHbIC KICTOYHUKH YTIIEBOIOPOJIOB:
NPUPOIHBII ra3 ¥ MOMyTHBIC He(TIHBIC
ra3bl, He()Th U MPOAYKTHI €€
nepepadboTKu

15

[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOJIOB:
HPUPOHBII ra3 U MOMyTHbIE HePTSIHbIE
rasbl, HeTh ¥ IPOJYKTHI €€
nepepaboTKu

16

KonTponbnas pabota mo pazaeny
«YTIneBogopoabh»

17

Hpel[eJ'ILHLIC OOAHOATOMHBIC CIIMPTHI:
METAHOJI U 3TaHOJI. BO}IOPOHHaﬂ CBA3b

18

MHoroaToMHEIE CIIUPTHI:




STUJICHTJIMKOJIb U INTUICPUH

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢u3nUeckre U XMMUYECKHIEe CBOMCTBA,
NPUMEHEHHE

20

Anpaerupl: popmanbaeru u
areTajJbpIerua. AIeTOH

21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KHCIIOTHI: MypaBbHHAS U

yKCyCHas

22

[IpakTrueckast paborta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD)

23

CTCapI/IHOBaSI H OJICMHOBAsA KUCJIOTHI,
KaK IMpEeaACTaBUTCIN BbICIIHUX
Kap6OHOBLIX KHCJIOT

24

MpL1a KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiicTBIE

25

CrnosxHble 3UpbI KaK TPOU3BOHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(hupoB

26

JKupsr: ruaponu3, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

VYrieBoabl: COCTaB, KJIACCU(PHUKAIIHSL.
Baxneiime npeacTaBUTENN: TIIOK03a,
bpyxTO3a, caxapo3a

28

KanMaJ] 1 OCJUIIOJI03a KaK ITPUPOJHBIC
MMOJIMMCPBI




29

Kountponbnas paboTa 1o pazueny

«Kncnopoxlco;[epncamne OpTraHu4YCCKUcC

coenuHEeHU»/ Beepoccuiickas
IIpoBepoYHas padboTa

30

OO011as xapakTepUCTUKA
a30TCOACPIKAIIUX OPraHUIECKUX
coenuHeHUH / Beepoccuiickas
poBepoyHas padboTa

31

AMMHBI: METHJIAMHUH U aHWJINH

32

AMUHOKHUCIOTHI Kak aM(oTepHbIe
OpraHUYECKHUEe COCTUHEHUS, HX

OMOJIOrMYECKOE 3HAUCHHE. IlenTuap.

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

33

OCHOBHBIC TTOHATHS XUMHH
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/IfI.

34

OcCHOBHEBIC METOJbI CHHTC3a

BBICOKOMOIJICKYJIIAPHBIX COCHHHGHHﬁ.

HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KouTtpoJbHbie

Bcero
padoThI

IMpakTuyeckne
padoThI

Jlara
H3yYeHUst

JJIeKTPOHHbIE
undposbie
o0pa3oBartejibHbIE

pecypcsl

XUMHAYECKUU DIIEMEHT. ATOM.
DneKTpoHHask KOHPUTypalrs aTOMOB

[Iepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHMHYECKHX 3JIEMEHTOB M UX COCAUHCHUH
0 TpyIIaM U nepuogam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux sjaemMenToB .M. MeHaeneeBa
B Pa3BUTHH HAYKH

Crtpoenue BemiecTBa. XUMUYECKas CBSI3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOH CBs3U. BoopoaHas cBsi3b

BaneHTHOCT. D1IEKTPOOTPULIATENILHOCTD.
Crenens okuciaeHus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHHSI

IlonsTue o AUCTICPCHBIX CUCTEMAX.
HctuHHBIE N KOJUIONIHBIC PACTBOPBLI.




MaccoBast 105151 BEIIECTBA B pacTBOpE

Knaccudukanus u HoMmeHKIarypa
HEOPraHUYECKUX COCTUHEHUMN.
I'enernyeckas cBsi3b HEOPraHUUECKUX
BEILECTB, PA3JIMYHBIX KIACCOB

Knaccugukaius XuMH4ecKux peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPaHEHUs MACChl BELIECTB; 3aKOH
COXPAHEHHUS U NIPEBPALLEHUS SJHEPTUU TIPU
XUMHUYECKHUX PEaKLUIX

Ckopoctb peakuuu. OOpaTuMBbIe peaKIuu.
XHUMHUYECKOE PAaBHOBECHE

10

[TpakTuyeckas padora Ne 1. «BnustHue
pa3nUYHbIX (PAKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

11

ONEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsitue o BogopogHoM mokasatese (PH)
pactBopa. Peakuuu noHHoro oomMeHa.
I'maponus oprannveckux u
HEOpPraHMYECKUX BEIECTB

12

OKuUCIUTENbHO-BOCCTAHOBUTEIbHbIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEH

13

KonrtponsHast pabota o paszzaeny
«TeopeTndeckre OCHOBBI XUMUM

14

Mertannsl, BX IMOJIOKESHHE B




[Tepuoanueckoit cuCcTEME XUMUYECKHUX
anemeHToB 1. . Menjeneena u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
(bu3nvecKkre CBOMCTBa METAIIOB

15

CrnnaBel METAIUIOB. DJIEKTPOXUMHUYECKHUM
P HANIPSKEHHU METaJIOB

16

XUMHYECKHEe CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIUi,
MarHui, a;lFOMUHUIN) U KX COCTMHCHUN

17

XUMUYECKHE CBOMCTBA XpoMa, MEIN U UX
COETMHEHUN

18

XuMudeckue CBOMCTBA [IUHKA, JKeje3a 1
HUX COeIUHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienue
IKCIEPUMEHTAJIBHBIX 337124 110 TeME
«Metamb»"

20

HeMeTaJ'IJ'IBI, X ITOJIOKECHHUC B
[lepuoanueckoii cUCTEME XUMUYECKUX
anemenToB 1. . MenjeneeBa u
O0COOEHHOCTH CTPOEHHS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnoTponusi HEMETAUIOB (Ha IPUMEpE
KHCJIOpOJia, cephl, hocdopa u yriepoia)

22

XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPBI U
HUX COeIUHEHNN

23

XuMuueckue cBoiicTsa a3ora, gpocdopa u




UX COEIMHEHUN

24

XUMHUYECKHUE CBOMCTBA yriaepoa,
KPEMHUS U UX COCIUHEHUI

25

[IpuMeHeHne BaXKHENITNX HEMETAIOB U
HUX COEIUHEHNN

26

O0o0011IeHNEe ¥ CHCTEMATHU3ALINS 3HAHUH 110
teMme «HemeTtamner». BerauciaeHus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUUN 1
TEPMOXHUMHUYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"Hemeramibl"»

28

KonTtpomnpHast pabora o remam
«Metamiey n «HemeTraie)

29

Heopranuueckue u opranndeckue
kucnotel. Heopranmueckue n
OpraHMYEeCKHEe OCHOBAHUS

30

AMdoTepHble HeopraHUuecKrue u
opranudeckue coequHenus. [ enernyeckas
CBA3b HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB

31

Posne xumun B oGecrieueHnH
9KOJIOTMUYECKOH, SHEPreTUYEeCKON 1
MUIEBOM 06€30acHOCTH, Pa3BUTUH
MEIULIMHBI

32

[IpencraBnenus o0 OOIIUX HAYUHBIX




MPUHIUIIAX TPOMBIIUICHHOTO TOJTy4YEHUS
BaKHEHIIINX BEIIECTB

Yenosek B MuUpe BELIECTB U

33 1
MaTepruanoB. XMMHS U 3J0POBBE YEIOBEKA.
34 Hrorosas KOHTpoJbHAs paboTa.
OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOIT'PAMME







MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMOBI

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJ/IbTAaThbl 0CBOCHUN OCHOBHOM
06p330BaTeJ’[bH0ﬁ nmporpaMmal CpEAHET0 oﬁmero 06pa30BaHI/IH

Teopernueckne OCHOBBI OPraHUYECKON XUMHUU

CdopmupoBaHHOCTH MPEJICTABICHUI 0 XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU
B TO3HAHWM SIBJICHUI NPUPOABI, B (POPMUPOBAHWU MBIIUICHUS U
KYJIbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPAaMOTHOCTH,
HEOOXOIUMOM ISl pelIeHUs MPAKTUYECKUX 33a[a4 U SKOJOTHYECKH
00OCHOBAaHHOTO OTHOIICHHS] K CBOEMY 3/I0POBbIO U MPHUPOIHOM

cpene

Brnanenue cucremMoil XMMUYECKMX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraromme ITOHATHSA (Monexkyina, BaJICHTHOCTb,
3IEKTPOOTPHUIIATEILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKAsl CBSI3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM 00BEM, YIIIEpOIHBIN CKEJeT,
GyHKIIMOHANbHAS ~ TpYINa, pajuKall, H30MEpus, H30MEPHI,
TOMOJIOTUYECKUN PSAO, TOMOJIOTH, YIJIEBOAOPObI, KHUCIOPOI- U
A30TCO/ICpXKAIINE COSTUHEHNS, OMOJIOTUYECKH aKTHUBHBIE BEIIECTBA
(yrmeBombl, JKUpBI, O€TKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS); TEOPHUH U 3aKOHBI
(Teopusi XMMHYECKOIO CTPOEHMsI OpraHMYeckux BemecTB A.M.
ByTtnepoBa), 3aKOHOMEPHOCTH, CHUMBOJUYECKUNA SI3BIK XHUMHUHU,
(akToNornuecKue CBEJEHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAaXXHEUIIMX HEOPTaHWMYECKUX U
OPTraHWYECKUX BEMIECTB B OBITY M TMPAKTUUYECKOU AEATEIHHOCTH

YCJIOBCKa

ChopmupoBaHHOCTE YMEHHMI BBISBISTH XapaKTepHbIE MpPU3HAKU
MOHATUM, YCTAHABIMBATbL HX  B3aUMOCBS3b, MCIIOJB30BaTh
COOTBETCTBYIOIIME MOHATHUS NPU ONUCAHWU COCTaBa, CTPOCHUS H

MPEBPAIICHUN OPraHUYECKUX COCTUHEHUI

10 KJIACC

Kon
NPoBePIEeMOro
pe3yJabTara

1

11

1.2

1.3

14

c(hOpMHUPOBAHHOCTh YMEHUI HCIIOIb30BATh XUMHUYECKYIO

CUMBOJIMKY JUIS COCTAaBJIEHUS MOJIEKYJISPHBIX M CTPYKTYPHBIX




(pa3BEépHyTOH, COKpamEHHOM) (OPMYNT OPraHUYECKUX BEUIECTB U
YpaBHEHUI XMMHYECKHUX PEaKIINil, U3rOTaBIUBATh MOJAEIU MOJIEKYII
OpPraHMYECKUX BEHIECTB ISl WUIIOCTPALMM UX XUMHUYECKOro U

MIPOCTPAHCTBEHHOT'O CTPOEHUS

15

ChopMupoBaHHOCTE YMEHHI YCTaHABIMBATH MPUHAIICKHOCTH
M3YYEHHBIX OPraHMYECKUX BELIECTB 10 UX COCTaBY U CTPOCHMIO K
onpeAenéHHOMY Kiaccy (rpymne) coeluHeHUu# (yriaeBoIOopoabl,
KHCJIOPOJl U a30TCOZAEpKAINUE COETUHEHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHMS), JaBaTb MM Ha3BaHUS [0 CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

15

C(bOpMI/IpOBaHHOCTB YMCHHUS ONIPECACIIATh BUABL XUMHUUYECKOM CBS3U

B OPraHUYECKUX COEAMHEHUSX (OAMHAPHBIE U KPATHBIE)

1.6

ChopMUpPOBaHHOCTb yMEHHUS TPUMEHAThH: IIOJIOKEHUSI TEOPUH
CTpOEHHs opraHudeckux Bemects A.M. bymiepoBa i
OOBSICHEHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa H

CTPOCHHUA; 3dKOH COXPAaHCHHUA MAaCChl BEIICCTB

YrneBonopoael.  Kucimopoaconmepkamme © - a30TCOIEpKallUe

OpraHn4YCCKHUEC COCINHCHUA. BLICOKOMOJ'ICKy.]'IHpHLIC COCINHCHUA

2.1

ChopmupoBaHHOCTh YMEHUN MPUBOIUTH TPUBUAIbHBIC HAa3BaHUS
OTJIETTbHBIX OPTraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJIEH,
ATUJICHTJIMKOJb, TTUIEpUH, (heHos, Gopmanbaerus, aneTanbIeru,
MypaBbUHAsg KHCIIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAs KHCIIOTA,
CTeapuHOBasl KHUCIIOTa, TJI0KO03a, (PYKTO3a, KpaxMmal, IeJUIr0J03a,

TJIMIUH)

2.2

ChopmupoBaHHOCT YMEHHI XapaKTepHU30BaTh COCTAaB, CTPOCHHUE,
(dbu3MYecKue U XMMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MpOMNUJIeH, aleTuieH, OyTaaueH-1,3, metunoyraauen-1,3, 6enson,
METaHOIL, 9TaHOI, STHIICHTJIUKOIb, [JIMLIEPYH, dbenom,
areTanbAeTU/l, MypaBbUHAs ¥ YKCYCHas KHCIIOTBI, TJIOKO3a,

Kpaxmall, IeJUTI0JI03a, aMUHOYKCYCHas! KHCIIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIIOCTPHUPOBATH TCHCTUUCCKYIO
CBA3b MCXKAY THUIIMYHBIMU MPEACTABUTCIAMU PA3JIMYHBIX KJIACCOB
OpPraHu4e€CKux BCIICCTB YpaBHCHHUAMU COOTBETCTBYIOIIUX

XUMUYECKUX PEAKITUH C UCIIOIB30BAHUEM CTPYKTYPHBIX (hopmys

2.4

ChopmMupoBaHHOCTH ~ YMEHHS  XapaKTEepPHU30BaThb  HCTOYHHUKHU




YTJIEBOJOPOIHOTO CHIPhs (HEPTH, IPUPOIHBIH ra3, yroib), CIOCOObI
UX TepepabOTKM UM NPAKTHUECKOE MPUMEHEHHE IPOAYKTOB

nepepadboTKu

XUMUS U )KU3Hb. PacyéTel

3.1

ChopMHUpOBAaHHOCT, YMEHHMM BIIAJETh CHCTEMOM 3HaHUU 00
OCHOBHBIX METOJ[aX HAY4YHOI'O MO3HAHUS, MUCIOJIb3yEMbIX B XUMHUHU
MPU W3YYCHUU BEIIECTB M XHMMUYECKUX SIBICHHWH (HAOIIOACHHE,
U3MEpEeHUe, OKCIEPUMEHT, MOJEIMPOBAHUE),  HCIIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HAaHUA I TPUHATUS pEUICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBS3AHHBIX C BEIIECTBAMH U

HUX IPUMCHCHUECM

3.2

ChopMUPOBAaHHOCTh YMEHHI COOJIOAATh MpPaBUJIA I1OJIb30BAHHUSI
XUMHYECKOH MOCYAOH M JTAOOpPaTOPHBIM OO0OPYIOBAHHEM, a TAKKE
mpaBwia oOOpamieHWsi C BEIIECTBAMH B COOTBETCTBUU  C
WHCTPYKIHUSMH TI0 BBIIIOJHCHUIO JIA0OPATOPHBIX XHUMHUYECKUX

OIIBITOB

3.3

CpopMUpOBAaHHOCT, ~ YMEHUW  IUTAHUPOBATH W BBINOIHSATH
XMMHUYECKHH SKCHEPHUMEHT (IIPEBPAIICHHUs] OPraHUYEeCKUX BEIICCTB
IPY HArpeBaHUM, MOJYYECHHE STWICHA U U3YYEHHE €ro CBOWCTB,
KauCCTBCHHBIC PCAKIMUHU OPraHUYCCKUX BCHICCTB, ACHATypalud
OEIKOB TMpH HarpeBaHUM, IBETHbIE peakiuu OEJIKOB) B
COOTBETCTBUM C TMpaBUJIaMM TEXHUKH O€30MacCHOCTH IpH
oOpallleHuu C BeIeCTBaMU M JIaOOpaTOpHBIM OOOPYIOBAHUEM;
NpEACTABIATE PE3YJIbTATBI XMMUYCCKOTO J3KCIICPUMCHTA B q)opMe
3allUCH YpaBHEHMH COOTBETCTBYIOUIMX peakuuil U pOpMyIHpoBaTh

BBIBOJIbI HA OCHOBEC 3TUX PE3YyJIbTATOB

3.4

ChopMupOBaHHOCTb ~ yMEHUIl  MPOBOJUTH  BBIUUCIEHUS IO
XUMHUYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA MM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEIIECTB WM MPOAYKTOB

peaxiun)

3.5

ChopMupoBaHHOCT, ~ YMEHMM  KPUTUYECKM  aHAJIU3UPOBATh
XUMUYECKYI0 WH(POPMAIIHIO, MOJIy4YaeMyl0 U3 pa3HbIX UCTOYHUKOB

(cpencTBa MaccoBoii nHGOpManuu, ceTh IHTEpHET U Ipyrue)

3.6

CdopmupoBaHHOCTE YMEHMI COONIOATH MPaBUIA HKOJIOTHUYECKU

11€J1ecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH NEATENTbHOCTH B




LEJIAX COXPAHEHHUsl CBOErO 3J0POBbS U OKpYKAIOLIEH MPUPOTHON
Cpezbl, 0CO3HaBaTh OMACHOCTb BO3ACHCTBUS HA JKUBbIE OPIaHU3MBI
ONpENeJIEHHBIX ~ OPraHWYECKUX  BELIECTB, IIOHUMAas  CMBICI
nokazarens [IJIK (mpenenbHO OMyCTUMOW — KOHIIEHTpALUM),
MOSICHATH Ha MIPUMEPax CIOCOObl YMEHBIIEHUS U MPEIOTBPAILIECHUS

HUX BpEAHOI'O BOSHeﬁCTBHH Ha OpraHu3M 4€JIOBCKa

11 KUIIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOI NPOrpaMMbI CpeIHero o01ero oopa3oBanusi

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHNH

11

Brnanenue cucremMoll XMMHUYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHW DJIEMEHT, aToM,
9JIEKTpOHHAss 000JI0YKa aroma, S-, p-, d-3IIEKTPOHHBIE OpOUTAIIH
aTOMOB, HMOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD,
CTEIEHb OKHCJICHHS, XUMUYECKasi CBSI3b, MOJIb, MOJSIpHAs Macca,
MOJIIPHBIA 00BEM, KPUCTAIUTHYECKAS PEMIETKA, THUITBI XMMHYECKHUX
peakuuii (OKHCITHTEIbHO-BOCCTAHOBUTEIBHBIC, 9K30- u
OHAOTEPMUYECKUE, PEaKIMd HOHHOTO  OOMEHa), pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOIUTHI, SJICKTPOJIUTHYECKAS] AUCCOIMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XHMHUYECKOW pEakIIuu,
XUMHYECKOE  paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOIUTHYECKON auccounanuu, l[lepuommueckuin 3akon JI.H.
MeHnneneeBa, 3aKOH COXpPAaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUHU, (PAKTOJIOTHUECKUE CBEICHUS O
CBOICTBax, cCOCTaBe, MOTYyYEHUH M O€30MacHOM HCIHOIb30BAaHUU
BOXHEHIIINX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOM

JCATCIIbHOCTH YCJIOBCKA

1.2

CdopMHpOBaHHOCTh YMEHUN BBISBIISITH XapaKTepHbIE MPU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX IOHATHH, IIPUMEHATH COOTBETCTBYIOLIUE
MOHATUS IIPU OINHCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEILECTB U MX IMPEBPAIICHUN; BBIABIATh B3aHMOCBI3b XUMHUYECKHUX
3HAHUM € MOHATHSAMM W TPEACTaBICHUSMH  JIPYIHX

€CTCCTBECHHOHAYYHEBIX IMTPEAMETOB




13

Brnanenue OCHOBHBIMH METOJaMH HAYyYHOI'O IO3HAHMS BELIECTB U
XUMHUYECKHUX SBJICHUN (HAOIIOACHHWE, M3MEPEHHEe, SKCIICPUMEHT,

MOJIEJTUPOBAHUE)

14

ChopMupoBaHHOCTh YMEHUN OMNpPENEIATh BAJCHTHOCTh M CTEICHb
OKHUCJICHHS XUMHUYECKHX JJIEMEHTOB B COEAMHEHHUAX DPA3IUYHOIO
cocTaBa, BMJ XMMHUYECKOH CBs3M (KOBaJE€HTHasi, HOHHas,
METaJIIIMYECcKas, BOJIOPOJIHAs) B COCIMHECHMUSIX, THII
KPUCTAJIMYECKON PpEETKM KOHKPETHOTO BEIlleCTBA (aTOMHas,

MOJICKYJIsIpHAs, HOHHAasd, MeTaJ'IJ'II/I‘IeCKaﬂ)

15

ChopMUpOBaHHOCT, yYMEHUN ONpENeNsITh XapakTep Cpelasl B

BOOHLBIX paCTBOpax HCOPraHMYCCKUX COGIII/IHCHI/Iﬁ

1.6

ChopMupoBaHHOCTH yMEHHSI KJIACCU(PHUIMPOBATH XUMUYECKHE
peakuMy IO Pa3IMYHBIM IpHU3HAKaM (YUCIy U COCTaBy
pearupyromux — BemecTB, TemioBoMy  3ddekry  peakuuwu,
U3MEHEHHIO CTENEHEeW OKUCICHUS DJEMEHTOB, OOpaTUMOCTH

pEaKIuy, y4acTUIO KaTallu3aTropa)

1.7

CdopMUpPOBaHHOCTh yMEHUW COCTaBJIATh YpPaBHEHUS DPEaAKIIHiA
pa3IUYHBIX THUIIOB, TOJHBIE U COKPALIEHHBIE YpPAaBHEHUS peakuuit
MOHHOTO OOMEHA, YUHMTHIBAsl yCJOBHSI, PU KOTOPBIX 3TH PEAKIIUU

HUAYT 10 KOHLIA

18

CdopmupoBaHHOCTH yYMEHUH MIPOBOJIUTH peakuuu,
MOATBEPKIAOLINE KaueCTBEHHBIN COCTaB pa3IMYHBIX
HEOpPraHMYECKUX BEIECTB, PACIIO3HABATh OMNBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

1.9

CdopmrpoBaHHOCTH YMEHUI pacKpbIBaTh CYIIIHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakuui MIOCPEICTBOM

COCTaBJICHHSA DJICKTPOHHOT'O 0anaHca 3TUX peaKHI/Iﬁ

1.10

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OOBSCHATH 3aBUCUMOCTH CKOpOCTH

XUMHYECKOMN pCakuuu OT pa3JINIHbIX (l)aKTopOB

111

ChopMHpPOBaHHOCTh YMEHUH OOBSCHATH XapakTep CMeEIIEeHHS
XUMHYECKOTO  PaBHOBECHSI B  3aBHCHUMOCTH  OT  BHEIIHErO

BoznericTBus (npunuui Jle Illarense)

OO0m1as 1 HeOpraHUYECKask XUMUS

2.1

CdopMHpOBaHHOCTH YMEHHI pacKpbIBaTh cMbICH [leproamueckoro

3akoHa  J[M.  MenaeneeBa W JEMOHCTPHUpOBATH ero




CUCTEMAaTU3UPYIOILYI0, OOBSCHUTENbHYI0O W IPOrHOCTUYECKYIO

byHKIIUN

2.2

ChopMHpPOBAaHHOCT, YMEHHMH  XapaKTepU30BaTh  SJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKHX DJJeMeHTOB 1-4 mepuoaos
Ileppuoguueckoil  cUCTEMBI  XMUMUYECKMX  dneMeHTtoB  J[.H.
MeHeneeBa, HCIOAB3ysS IMOHATHA «S-, P-, O-3JEKTpOHHBIE
opOuTaIN, «QHEPreTHYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JJIEMEHTOB U UX
COCIMHEHUH 10 IepuonaM M rpymnmnaMm Ilepuonuueckoi CUCTEMBI

xuMudeckux 3neMmenToB .M. Mennaeneena

2.3

ChopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOMIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKMX BELIECTB pa3IMYHbIX
KJIaCCOB, MOATBEPXKJIaTh CYLIECTBOBAHHUE TI'€HETUYECKOM CBs3U
MEXJly HEOPraHWYECKMMH BEIIECTBAMU C IOMOILIbIO ypaBHEHUM

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/If/'I

2.4

ChopMUpOBaHHOCTh YMEHUH yCTaHABIWBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO0 UX COCTaBY K OMpPENEIEHHOMY Kilaccy
(rpynme) coeauHeHWM (MPOCThIE BEIIECTBA — METAIBI U
HEMETAJUTbl, OKCHJIbI, OCHOBAHWS, KHUCIOTBI, am(oTepHbIC

TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCT, ~ YMEHMH  HCHOJB30BaThb  XMMHUYECKYIO
CUMBOJIUKY Ul COCTaBji€HHMsI (OpMyJ BELIECTB U YypaBHEHUN
XUMHUYECKHX peaklui, cuctemarniyeckyro HoMeHkiarypy (IUPAC)
U TPUBHAIBHBIC HA3BaHUS OTACIIBHBIX HEOPraHUYECKHUX BEILECTB
(yrapHblid Ta3, VYIIEKHCIbIA Tra3, aMMHaK, Tali€Has W3BECTb,

HeraméHasi i3BeCTh, MUThEBAs COJIA, TUPUT U JPYTHE)

2.6

CdopmMupoBaHHOCTH YMEHUI XapaKTepru30BaTh (OMUCHIBATH) O0IIHE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB, TOJTBEPKIaTh CYIIECTBOBAHHWE TEHETHYECKOW CBS3U
MEXJy HEOPTaHWYECKUMH BEIIECTBAMU C TOMOIIBIO0 ypaBHCHHU

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHpPOBAaHHOCT,  YMEHHH  IJITAHUPOBaTh W BBHITIOJHATH
XUMUYECKUM HKCIEPUMEHT (pa3iioKeHHe MEPOKCHAAa BOJAOPOJa B
MIPUCYTCTBUM  KaTaJI3aTOpa, OIPENEIECHUE Cpeabl PACTBOPOB
BEIIECTB C TMOMOIIBIO YHHMBEPCAJIBbHOIO HHAUKATOPA, BIIUSHUE

Ppa3InYHbIX q)aKTOpOB Ha CKOPOCTb XUMHYECKOMN pCaKknu, peakun




MOHHOTO 0OMeHa, Ka4yeCTBeHHbIE peaklMH Ha cylbdar-, kapOoHaT-
U XJOpUI-aHHOHBI, = HA  KAaTHOH  aMMOHMs,  pEIICHHE
SKCIIEPUMEHTANBHBIX ~ 3afad 1o  Temam  «MeTtamwisl» U
«Hemeramnbl») B COOTBETCTBHM C  MpaBWIaMHU  TEXHUKH
0€30MacCHOCTH TpU OOpAIIEHWH C BEIIECTBAMH U JIAOOPATOPHBIM
o0opy/soBaHUEM;  TPEACTABIATh  PE3YJbTaTbl  XHMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucH ypaBHEHUIH COOTBETCTBYIOIIUX

peaxkuuii 1 GOpMyIUPOBATH BHIBOABI HA OCHOBE ATHX PE3YJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHUH COOJIIO/IaTh MpaBUIA TIOJIb30BAHUS
XMUMHYECKON MOCYI0H U JIabOpaTOpHbIM 00OPYIOBAHUEM, & TAKKe
npaBuia  OOpaimieHHss C  BEIIECTBAMH B  COOTBETCTBHHM  C
HHCTPYKLOUSAMU 110 BBIIIOJHCHUIO Ha60paTOpHI)IX XUMHUYCCKUX

OIIBITOB

2.9

ChopMUpOBaHHOCTh  YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
IIPOLECCHI, JIeXKAlllUe B OCHOBE IPOMBIIUIEHHOTO IOJTY4YEHHUS
CepHOW KHUCIIOTBI, aMMHaKa, a TaKke CGHOPMHPOBAHHOCTD
npecTaBiIeHu 00 00X HAYYHBIX MPUHIHUIAX U IKOJOTHUECKUX

np06neMax XUMHYCCKOT'O ITPOHU3BOJCTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBJISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIA XHUMHH
B TIO3HAHWH SIBICHUN MPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS H
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHATBHOW  T'PAaMOTHOCTH,
HEOOXOUMOM ISl pEHICHUs MPAKTUYECKUX 3a/1a4 U SKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO WM TPHPOTHON

cpene

3.2

ChopMHpPOBaHHOCTh ~ yMEHMHA  KPUTHYECKHM  aHAJIU3UPOBATh
XUMHUYECKYI0 MHPOPMAIHIO, MOJIyYaeMyI0 U3 pa3HbIX MCTOYHHUKOB

(cpencTBa MaccOBOM KOMMYHHKAIIMH, ceTh IHTEpHET U qpyrue)

3.3

ChopMupoBaHHOCTH YMEHMI COOJIOAATh MpaBUiIa HKOJOTHYECKU
1€J1eCO000pa3HOro MOBEAEHHUS B OBITY M TPYAOBOM AESITEIBLHOCTU B
[ENIIX COXPAHEHHUS CBOETO 3/0pPOBbS M OKPY)KAIOLIEH NMPHUPOIHOM

cpeb

3.4

Oco3HaBaTh OIMACHOCTh BO3JCUCTBUS HA JKUBBIE OpPraHU3MBI

ONpPENEeNEHHBIX BEHIECTB, MNOHMMass cMbicn mokazatens [IJIK,




HOSCHATH HA MPUMEPAxX CIOCOObI YMEHBIUICHUS W MPEA0TBPAILCHHUS

HUX BpCAHOIO BOSI[GI\/JICTBI/ISI Ha OpraHu3M 4CJIOBCKa

3.5

ChopMHUPOBAaHHOCTh ~ YMEHHMH  HPOBOAUTH  BBIYUCICHHS  C
UCIIOJIb30BAHUEM TIOHATHS «MAaccoBasi J10JIsl BELIECTBA B PaCTBOPEY,
00BEMHBIX OTHOIIEHUH ra3oB IIpU XUMHUUYCCKHUX PCAKIUAX, MACChI
BelleCTBa WM O00bEMa Tra30B IO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM 00BEMY OJJHOTO M3 YYaCTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIIOBOro A¢@deKkra peaknuu Ha OCHOBE 3aKOHOB

COXpaHEHMsI MacCChl BEIIECTB, IPEBPALLICHHS U COXPAHEHUSI SHEPTUU




HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

Teopernueckne OCHOBBI OPraHUYECKON XUMHUU

11

Hpez[MeT OpFaHI/I‘ICCKOﬁ XUMHHU: €€ BO3HHUKHOBCHHEC, Pa3BUTUC U 3HAYCHUC B
IMMOJIYYCHHUHN HOBLIX BCIICCTB U MAaTCPUAJIOB. TeopI/m CTPOCHUSA OPraHUYCCKUX

coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

12

CrtpykrypHble (QOpMyIbl OpraHMYECKHUX BellecTB. ['oMonorus, u3omepus.
XuMHUYecKasi CBsI3b B OPTAaHMYECKUX COCIMHEHHSX — OJMHAPHBIC U KpPaTHbHIC

CBA3H. Hpe,Z[CTaBJ'IeHI/IC (6] KHaCCHq)I/IKaHI/II/I OpPraHn4YCCKHX BCILICCTB

13

Homenknatypa  opraHuuecKux  COGOMHEHUN  (cucTemarhyeckas) U
TPUBHUAJIbHBIC HA3BaHUS BAKHEHIINX IPEICTaBUTENEH KJIACCOB OPraHUYECKUX

BCIIICCTB

VYri1eBon0pOIBI

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecCKHi psan. MeraH u 3TaH —
IPOCTEHIINE MPEICTABUTENIN AJKAHOB: (pU3MUECKUE M XUMHUYECKUE CBONCTBA
(peakuuy 3aMelIeHHs] U TOPEHMsI), HaXOXKJEHUE B IMPHUPOAE, MOJydyeHUEe U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTUYECKHUH psiA. DTUIEH U MPONUIIEH —
MPOCTEHIINE MPEICTABUTENIN AJIKEHOB: (U3MUECKHUEe U XMMHUYECKHE CBOMCTBA
(peakuu THIPUPOBAHUS, TAJOTEHUPOBAHMSA, TUApPATAllUM, OKUCIECHUS H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHUE U IPUMCHCHHNE

2.3

Ankanuensl: Oyraguen-1,3 u merunOyraanen-1,3: cTpoeHue, BaXHEUIIHE
XUMHUYECKHE CBOMCTBA (peakuus NOJIMMEPHU3ALIIHN). ITomyuenne

CUHTETUYECKOI O Kay4dyKa U pE3UHBI

2.4

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUUECKHUH psll. AIETHICH
— TMPOCTEHIHNIA TPEeICTaBUTENb AKMHOB: COCTaB, CTpOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBAa (peakiud THAPUPOBAHUS, TaJOTEHUPOBAHUSA,

ruapaTalyy, TOpeHust), MoTy4eHHe U IPUMEHEHNE

2.5

Apenbl. benzoin: cocraB, crpoeHue, (U3NYECKHMEe M XMMHUYECKHE CBOMCTBa
(peakuuy TaJOT€HUPOBAHUS M HUTPOBAHUS), MOJy4YE€HUE U TIPUMEHEHHE.

Tomyon: cocraB, cTpoeHue, (PU3NUECKHE U XMMHUYECKHUE CBOMCTBA (peakiuu




raJIOTEHUPOBAHNS M HUTPOBAHUS), MOJIYyYEHHE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. 'eHeTHYecKast CBA3b MEXKY YITIEBOJOPOJAMH, IPUHAICKAIIUMU K

Pa3IMYHBIM KJaccam

2.6

IIpuponHble WCTOYHUKM yrieBOAOpOoAOB. IIpuponHbBIi Ta3 M MOIYTHBIE
HedtsabIe ra3el. Hedth u e€ mpoucxoxxnenne. CriocoObl nepepaboTKku HEPTH:
NIEPEroHKa, KPEKUHI (TepMHUYECKUM, KaTaJIuTHUecKui), nupoau3. [IpoaykTel
nepepaboTku HePTH, UX NPUMEHEHHE B NPOMBIIICHHOCTH U B OBITY.

KameHHbI# yToJib ¥ IPOAYKTHI €r0 NepepadboTKu

Kucnoponcoaep:xaiiiue opraHn4ecKue CoeIMHEHNs

3.1

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeETaHOI M 3TaHON: CTPOEHUE,
¢bu3nuecKkue U XMMHYECKHE CBOWCTBA (pEaklMU C aKTUBHBIMH MeETaJlJIaMH,
raJlor€HOBOJIOPO/IaMHU, T'OpPEHHE), MpPUMEHEHHE. BomopoJaHble CBSI3U MeEXIy
MOJIEKYJIaMH clIUPTOB. JleficTBHE MeTaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YEJIOBEKa.
MHOroaToMHbI€  CHOUPTHL.  DTWICHIVIMKOIb W  TIULEPUH: CTPOCHUE,
¢dbuznueckue M XUMHYECKHE CBOMCTBa (B3aUMOJAEWCTBHE CO MIETOYHBIMH
MeTaJlJlaMH, KaueCTBEHHAsl PEaKIisl HA MHOrOaTOMHBIE ciupThl). JlelicTBrue Ha

OpraHn3m 4€JI0BCKaA. HpI/IMeHeHI/Ie rIMOCpruHa U OTUJICHTJIMKOJIA

3.2

denou: CTPOCHUC  MOJICKYIJIbI, (1)I/ISI/I‘ICCKI/IG U XHMHUYECKHE CBOMCTBA.

Tokcuunocts (henouna. [Ipumenenue penona

3.3

AJ'ILI[CFI/II[BI n KCTOHBI. q)opManbz[eer[, alcTajlbaCTHU ! CTpOCHHC,
(1)H3I/I‘IGCKI/IC u XHUMHNYCCKUC CBOICTBA (peaKI_II/II/I OKHUCJICHHUA u

BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKHI/II/I), MMOJIYy4YCHHC U ITPUMCHCHUC

3.4

O/HOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOTH. MypaBbuHAas U YKCYCHas
KHCIIOTBI: CTPOEHHUE, PU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe
JUIg KJlacca KUCJIOT, peaklMsl 3TepU(HUKaLUU), MOJyYeHUE U NPHUMEHEHHE.
CreapyHOBass M OJEMHOBas KHUCJIOTBl Kak IPEACTABUTENM  BBICIIUX
KapOOHOBBIX KHMCJOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX

MOIOIIIeE NEeHCTBUE

3.5

Cnoxnble 3¢Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
clokHbIX  3¢upoB. Kupel. [ugpomus sxkupoB. IlpumeHeHHe KHUPOB.

buonornueckas posib )KUPOB

3.6

VYrneBonmpl:  cocTaB, KiaccupuKamms ~ YrJIeBOJOB  (MOHO-, JHU- H
nojucaxapuzpl). [nmoko3a — mpocTedmuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHUS MOJIEKYJIBI, (PU3HUECKUEe U XMMUYECKHE CBOICTBA (B3aMMOICHCTBHE
¢ rugpokcugom wmeau(ll), okuciaeHwe aMMHayHBIM PACTBOPOM OKCHA

cepebpa(l), BoccraHoBNEeHHE, OPOKEHUE TIIOKO3BI), HAXOXKEHNUE B TIPUPO/IE,




npUMeHeHue, Ouonornyeckas pojib. PorocuHre3. DpykTo3a Kak H30MEp
rioko3pl. Kpaxman u mesmnonio3a Kak NpupojHble mnonumepsl. CTpoeHue
Kpaxmajia M LeTofo3pl. du3ndeckrue U XUMUYECKHME CBOMCTBA Kpaxmala

(Trunposnn3, KaueCTBEHHAs PEAKIUs C HOJOM)

A3OTCO,Z[€p)KaH_II/IC OpPraHNU4Y€CKUC COCANHCHUA

4.1

AMUHOKHUCIIOTHI Kak aM(QOTepHbIE OpraHnyeckue coequHenus. uznyeckue u
XUMHUYECKHUE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe raunuHa). buongoruueckoe

3HAa4YCHUE aMUHOKHUCIIOT. IlenTunpl

4.2

benkn kak IpUpPONHBIE BBICOKOMOJIEKYISIpHBIE coennHeHus. [lepBuynas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XMMHUYECKHE CBOHCTBA OENKOB:

TUApOJInA3, ACHATYpaluA, KAYCCTBCHHBIC PCAKIIUU HA OenKku

BBICOKOMOIEKYIISIpHBIE COEMHEHHUS

5.1

OCHOBHBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
MOJIMMEpP, CTPYKTYpPHOE€ 3BEHO, CTENEHb IOJIUMMEpPU3ALUH, CPEAHSA
MoJieKyJisipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJISIPHBIX

CO@I[I/IHGHI/Iﬁ — HOJIUMCpHU3alus U IMOJIMKOHACHCAIUA

5.2

OKCliepUMEHTAJIbHbIE METOJbl M3YYEHHs BEUIECTB W HMX IPEBpAILLCHHA:
O3HAKOMJIEHHE C OOpa3llaMyd MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,

iacTMacc, kayuykos. [lonydeHre CHHTETHYECKOTrO KayuyKa U pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeOpeTI/IquKI/Ie OCHOBBI XMMHHU

11

XUMHUECKUH 3yieMeHT. ATOM. Snpo aroMa, HU30TONBL. DJIEKTPOHHAs
000J104Ka. DHEpPreTHYecKre ypoBHH, MOJYPOBHH. ATOMHBIE opOoUTamu, S-, pP-,
d-anemenTh. OCOOCHHOCTH paCIpe/eNieHHs] DIICKTPOHOB MO OpOHTANsIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DICKTPOHHAS KOH(PUTYpaIHs

aTOMOB

1.2

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucreMa XMMUYECKHX 3JIEMEHTOB
JA.M. MenneneeBa. Cpsa3p nepuoguueckoro 3akoHa u [lepuogmueckoit
CUCTEMBI XUMHUYECKUX IeMeHTOB J[.M1. MeHieneeBa ¢ COBpEMEHHON TeOpUen
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHWMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX MU MPOCTBIX U CIOXHBIX BELIECTB IO IPYyNIaM U

nepuoaam. 3Hauenue NEPUOANYCCKOro 3aKOHA B Pa3BUTHUH HAYKU




13

CrtpoeHue BellecTBa. XHUMHUYECKas CBsI3b. BHIBI XUMHYECKOH CBSI3U
(koBajiIcHTHasl HEMOJSIpHAs U TIOJsApHAs, MOHHAs, MeTauindeckas). VOHBI:
KaTHOHBI M aHWOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHONW XMMHYECKOM

cBsi3U (0OOMEHHBIHN U IOHOPHO-aKLENITOPHBIH ). BogopoaHas cBsi3b

14

BanmenTHOCTS. BJICKTpOOTpI/IHaTeJIBHOCTB. CreneHb OKUCIICHUS

15

BemectBa  MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOEHHUs.  3aKOH
IIOCTOSIHCTBA COCTAaBa BELIECTBA. THIBl KPUCTALIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTALIMYECKON PpPEIIETKH.
[lonsiTue o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJHBIE PaCTBOPHI.

MaccoBas A0JI1 BEHIECTBA B PaCTBOPE

1.6

Knaccudukanus HEOPraHUYeCKUX COCMHEHUH. Homenknatypa

HCOPTraHNYCCKUX BCUICCTB

1.7

Xumuueckass  peakmus.  Kimaccupukamuss  XMMHUYECKHX — peakiuii B
HEOPraHWYECKOM M OpPraHMYeCKOM XUMHMHM. 3aKOH COXPaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS SHEPrUM IMPU XUMHUYECKHX

peakmsax

18

CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3jINYHbIX (DaKTOpPOB

1.9

OOpatumble peakuuyu. XUMHUYECKOEe paBHOBecue. PakTopbl, BIMSIOLIME Ha

cocTostHue XxumMuueckoro paBHoBecus. [Ipunnmn Jle [larense

1.10

3HeKTp0J’II/ITI/I‘leCKaﬂ Jucconuanus. CunbHEBIE U clta0bIe SJICKTPOJIUTHI. Cpez[a
BOOHBIX PacTBOPOB BCIICCTB: KHUCJIIAA, HeﬁTpaHI)HaSI, micJa04YHast. PeaKIII/II/I

HOHHOr0 oOMeHa

111

OKHCIIUTENBHO-BOCCTAHOBUTEILHEIC peakonunu

Heoprannueckas xumust

2.1

Hemeramnbl.  Ilonoxenune HemeramoB B llepuoamyeckoir  cucreme
xuMuueckux saemeHToB .M. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
®dusnyeckue CBOWCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETAIJIOB (HA MpUMEpPe

KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaeposaa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOreHOB, CEpPHI, a30Ta,
docdopa, yriaepoma U KpPEeMHHS) M UX COCNUHEHUH (OKCHIOB,
KHUCIIOPOJICO/IEPIKALUX KUCIOT, BOJOPOJHBIX coeanHeHuit). [IpuMeneHue

BaXXHEUIIINX HEMETAJUIOB U UX COeTUHEHUHN

2.3

Meramisl. [lonoxenne meramnoB B lleproanyeckoi cucteMe XMMHUYECKUX
sanementoB JI.W. MenneneeBa. OCOOEHHOCTH CTPOEGHHUS DIEKTPOHHBIX

o0onouek aromMoB MeTauioB. OOmue ¢U3NUYecKue CBOWCTBA METAJUIOB.




CruiaBbl METAIOB. DIEKTPOXUMHUYECKUHN Psijl HAMIPSKEHUN METAIIJIOB

2.4

XUMHYECKHUE CBOMCTBA BAXKHEUIIUX METAUIOB (HATPUM, KaIHMM, KaJbIHii,
MarHui, aIIOMUHUN, IIUHK, XPOM, KEJIe30, MEJIb) U UX coequHeHuid. Oomme

crocoObl OMy4YeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

I'emeTndueckas  CBsI3b HCOPraHn4€CKuX  BCIICCTB, IIPHUHAIICKAIIUX K

Pa3JIMYHbIM KJ1aCCaM

XUMHA U KU3Hb

3.1

Ponp XxuMum B 0O€CIIEYEHHH 3KOJIOTHYECKOM, YHEPTreTUYECKOW W IHUIICBOM
0e30MacHOCTH, pa3BUTUM MenuuuHbl. [loHATHE O Hay4dHBIX MeETOJAX

IIO3HAaHUs BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

Hpe,I[CTaBJ'IeHI/IH 00 O6H.[I/IX HAay4YHBIX  IIPUHIOUIIAX  I[IPOMBIIIJICHHOTO
MMOJIYYCHHA BAaKHEUININX BEIICCTB. YeIOBEK B MHUPE BCUICCTB N MAaTCpHAIOB:
BaKHEHIIIHE CTPOUTCIIbHBIC MATCPUAIIbI, KOHCTPYKIMOHHBIC MATCpHUAJIbI,
KpaCKu, CTCKJIO, KCPpaMUKa, MAaTCpHaJIbl JJIA 3JICKTPOHUKH, HAHOMATCPHAJIbI,

OpraHMYECKHE U MUHEPAJIbHBIE Y100pEHUS

3.3

XumMus u 3A0POBLEC HYCJIOBCKA: IIPpaBWIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX
nperaparoB, IIpaBulia 0€30IaCHOT0 HCIIOIL30BaHHUsA [IperiapaToB OBITOBOM

XUMHU B HOBC@HHGBHOﬁ JKHU3HHU




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU

HUHTEPHET
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