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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOil 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
oopazoBanusa  (®OII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM obOpaszoBatenbHoM craHjgapte COO, ¢ yuérom Konneniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaM3yIOIIUX  OCHOBHBIC
o0Opa3oBaTeibHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®expepauun Ha mnepuox a0 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONpPEIETICHUIO
oOmieil crpareruu OOy4Y€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUIUXCS
cpeacTBaMu ydyeOHOro mpenmera «Xumus» ais 10—11 kmaccoB Ha 0GazoBoM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IEJeH, COoAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYecKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o011e00pa3oBaTebHON OpraHu3aliy, SBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HJTallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MHPOBO33PEHUS U OOIICH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOIIECHUSA K
CBOEMY 3JI0POBBIO U MPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarmImuxcs Ha YpOBHE CpelHero oO0miero oOpa3oBaHUS CpPEICTBAMU
yueOHOro mpeameTa «XHUMHS», COJIEpKAHUE U TOCTPOCHHE KOTOPOTO
OTIpeJIeNICHbl B IPOrpaMMe MO XUMHH C YYETOM CHeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOIUX IIeJie M TMPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero oomero obpasoBanus B Poccuiickoi
denepanum.

X¥MHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMEHHOW IMBWIM3AIlMM, B CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOU
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4yHOrO MBIIUICHHUS, B CO3JaHUE LEJIOCTHOTO TNpPEACTaBIeHUA 00
OKpY)KalOIIEM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKpY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBAaMHU ¥ BO3MOKHBIMH 00JIACTSIMH TIPUMEHEHHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThI0O MUPOBOM KYJBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHENIHOTO TPYyJla U KU3HHU KakJ0oro wieHa oOmiecTBa. CoBpeMeHHasT XUMHUS
KaK HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTUW HampaBiieHa Ha
peuieHrue riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM C OOMMH LEISAMH U MPUHIMIAMU CPEAHEro OOIIEero
oOpa3oBanus cojepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIH



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommuxcsi,  HEOOXOIMMYK MM Uil  BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHHUS B )KU3Hb COLIMYMA,
NPOJOJDKEHUsT 00pa3oBaHMs B  pa3IMYHBIX O00dacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHUH M0 HEOPraHWYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUU W3 001ei
XUMHH) U opranndeckoit xumun. @opmMupoBanre 1aHHON CUCTEMbI 3HAHUN NpU
U3YYeHHM TIpelMeTra o00ecreurBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOroo0Opa3us BeIIeCTB Ha OCHOBE OOLIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckasi XUMusi» cHopMHUpOBaHA B MporpamMMme Mo XMMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Jla K H3Y4YeHHIO ydyeOHOro marepuana M oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPa3BUTUEM 3HAHUM Ha  OMNpeAeNIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypc€ OpraHMYECKOW XUMHUHU BELIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPHHM CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXE HAa YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX
npelcTaBieHu o cTpoeHuH BemecTB. CBelneHus 00 HM3ydyaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUM — OT YIJEBOJOPOJOB JIO  CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHudeckod XuMUU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHHS O XUMHUYECKOM CBS3H,
KJIacCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEeaKLIUU.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3Y4YEHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
TEOpETUYECKUA Marepuan U (PaKTOJIOTMYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX W  METOAOJOTUYECKHUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01aroIei 10 OOBACHIIONMIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOWCTBAX U INPHUMEHECHHH, & TAKKE O XUMHUUYECKHUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMU COJCPkKAaHMS, HMMEIOIMIMMHA KYJIbTYPOJIOTUYECKUN U
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U
XUMHM C JPYyTMMH HAayKaMH, PAaCKpBIBAIOT €€ pPOJIb B IO3HABATEIBHOW H
MPAKTUYECKOMN JEATETHHOCTU YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS
K TpoIlecCCYy TBOpYECTBA B OOJACTH TEOPHUH M MPAKTUYECKUX TMPUIIOKCHUM
XUMUH, TIOMOTAIOT BBINYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHITh €€ JMJisl TMOIMOJHEHUS 3HAHUM,
pELICHUS MHTEJUIEKTYaJIbHBIX W OJKCIEPUMEHTAIBHBIX HCCIIEI0BATEIBCKUX
3amad. B memom conepkanne yueOHOTo mpeaMera «XUMHUS» JaHHOTO YPOBHS
M3Y4CHUS]  OPUEHTUPOBAaHO  HA  ¢GopMUpPOBaHME Yy  OOydYarOIIMXCSA
MHPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMAaHUsI PUIOCOPCKUX UEH, TAKUX KaAK:
MAaT€pPUAIbHOE E€IWHCTBO HEOPraHMYECKOr0O U  OPraHUu4ecKoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IIPUPOAHBIX SBJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEXKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKUX NpoljeM, a Takke mpodieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3aHHUS HOBBIX TEXHOJOTHHA U
MaTepHuaoB.

B mnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4Yaromuxcs NPUHIATHIE MPOrpaMMOM MO XMMHUM TOJIXOIbI K ONPEIEICHHUIO
collepKaHUsl W TOCTPOEHHUsS TMpeAMeTa NperycMaTpuBaroT (opMupoBaHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLIMX 0a30BO€ 3HAauY€HUE A
pa3IUYHBIX BHJIOB JESTENBHOCTH: pElIeHUs MNpoOiieM, TNOMCKa, aHalu3a |
o0paboTku  uHpOpMALMK, HEOOXOIUMBIX I NPUOOPETeHHs]  OMbITa
NPAKTUYECKONM U HCCIEA0BATENIbCKON JeATENbHOCTH, 3aHUMAIOLIEH Ba)XHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpEeAHEro oOmiero ooOpa3oBaHus, MOpuU
OTNpEJICTICHUH COJIepKATEIIbHON XapaKTEePUCTUKU LeJed M3yuyeHUs NperMeTa
HAIpaBJICHUEM [E€PBOCTENIEHHOW 3HAYUMOCTU TPAJUIMOHHO MpHU3HAETCA
dbopMHUpOBaHHME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENHbHOCTH YellOBeKa M Kak OJHOr0 W3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJXOJ K ONpPENENCHUI0 1eJeil Hu3ydyeHUus TMpeaMeTa SBISETCS BIIOJIHE
OTPaBJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sABIAFOTCS:

e (GOpMHpOBaHHE CHCTEMbl XMUMHYECKMX 3HAHUH Kak BaKHeHIIeH
COCTaBIMIIOIIEH €CTECTBEHHO-HAYYHOM KapTHMHBI MHpa, B OCHOBE
KOTOPOH JIe’KaT KIJIIOUEBbIE TMOHATHUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHUE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS;

e (opMUpOBaHHE U pa3BUTUE MPEJICTaBICHUM O HayyHbIX MeETOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHUsT YMEHUM OpUEHTUPOBATBCS B MHpPE BEUIECTB U
XUMHUYECKUX SIBICHUH, UMEIOIMX MECTO B IPUPOJE, B IPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e Dpa3BUTHE YMEHUH M CHOCOOOB  JI€ATENbHOCTH, CBSI3aHHBIX C
HaOMIOZIeHUEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
U3Yy4YEHHS MpeAMETa B MPOrpaMMe MO XMMHUH YTOYHEHA U CKOPPEKTHUPOBAHA B
COOTBETCTBHUM C HOBBIMM HPHUOPUTETAaMH B CHUCTEME CpPEIHEro OOIIero
oOpazoBanus. Cero/Hs B MPENOAaBaHUM XUMHUH B OOJIbLICH cTeneHu OTAaéTCs
NPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBINYCKHUKAa 00I1€00pa3oBaTeIbHON
OpraHM3allu{, BIAJCIOUIETO0 He Ha0OpoM 3HaHWM, a (YHKIHMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEATIbHOM KU3HU ISl PELICHMS MPAKTHYECKHUX 3a/1a4.

B cBA3M ¢ 3TUM Npu H3y4EeHHHM IpeaMeTa «XUMUS» JOMUHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TAKKE LETHN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JHHAMMYHO DPA3BUBAIOIIETOCS
Mupa, (OpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIo, COTPYIHUYECTBY,  CAMOCTOSTEIBHOMY  TIPUHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIlUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U WX MIPUMCHCHHEM;

dopMupoBaHUE y OOYYAOIMMXCSA KIFOYCBBIX HABBIKOB (KJIFOYEBBIX
KOMITCTEHIIUH), UMEIONUX YHHBEPCAIbHOE 3HAYCHHE IS PA3TMYHBIX BHUJIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TOWCKa, aHaliu3a U 00paboOTKH
nHpopMaly, HEOOXOJUMBIX JJIsi TPUOOpPETEHUs] OMmbiTa JESITEIHHOCTH,
KOTOpas 3aHMMaeT Ba)XKHOE MECTO B MO3HAHWM XWMHH, a TaKXKe IS OICHKU C
MO3ULUN 3KOJOTHUYECKOW O€30MacHOCTH XapakTepa BIUSHUA BEUIECTB M
XUMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pPa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYAIBHBIX M TBOPUYCCKUX
CIOCOOHOCTEH O00YyYalolUXCsi: CIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpETaTh
HOBBIC 3HAHUS O XUMHUU B COOTBETCTBHUHU C >KH3HEHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM Il TIOMCKAa
aHanmu3a Y4YeOHOM W  HAy4YHO-TIONMYJSAPHOW WH(OpMAIUU  XUMHUYECKOTO
COJICpKaHMS;

dbopMHpOBaHWE W pa3BUTHEC Yy OOYYAIONIUXCS aCCOIMATHBHOTO U
JIOTUYCCKOTO MBINIJICHUS, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUHM U
NPOBEJICHUN XUMHUYCCKOTO IKCIICPUMEHTA;

BOCIUTAaHUE Yy OOydaromuxcs yOeKIEHHOCTH B T'yYMaHUCTHYCCKOH
HAIPABJICHHOCTH XMMHH, €€ BXKHOW POJIM B PEIICHUU TJIOOAIBHBIX MPOOJIeM
PaIMOHAJILHOTO MPUPOJIONIOJIB30BAHUS, ITOTIOJHEHUS SHEPTCTHUYCCKUX PECYPCOB
U COXpaHEHHUs MPUPOJHOTO pPABHOBECHUS, OCO3HAHUA HEOOXOAUMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxke
NPUOOPETEHUS OIbITa HMCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydeOHOM miaHe cpemHero oOmiero obOpa3oBaHUsS YYEOHBIM IMpeaMeT
«XUMUS», U3ydyaeMbIii Ha 0a30BOM YpOBHE, SBISIETCS 00s3aTEIbHBIM Y4EOHBIM
IPEIMETOM.

OO6miee 4ncno 4YacoB, OTBEACHHBIX I M3yYEHUsS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopazoBanus, coctaiser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememo), B 11 kimacce — 34 uaca (1 wac B Hexmemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MaTepUAIOB. Teopusi CTpPOCHUSI OPraHUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYECKUX BelIeCTB. [ OMOIOTHS, H30MepHsi. XUMHUECKasl CBS3h
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIIEPUMEHTAIBHBIE METOJbl WM3Yy4YEHUS BEIIECTB M HUX MPEBPALLCHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OPraHWYEeCKHUX BEIIECTB W MaTepUallaMU Ha UX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUEe, 0OYTIIUBAaHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psn. MeTaH U 3TaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJIE, MOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINEe MPEACTABUTENN AIKEHOB: (PU3NUYECKHE U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIApATAlMH, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIIEH — TMPOCTEUIIMN NpPEeACTaBUTENb aJKMHOB: COCTaB, CTPOCHHUE,
¢uznueckne W XUMUYECKHE  CBOWCTBA  (peakuuM  TUIAPUPOBAHUS,
rajoreHUupOBaHUs, TUIpaTallil, TOPEHUS ), TOIIYYEHUE U IPUMEHEHUE.

Apensbl. benson: coctaB, ctpoeHue, GU3MUECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoreHUpPOBAHUS W HUTPOBAHUSA), MOJIYYEHUE K HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOJyYeHue U npumenenue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. I[IpupoaHbBId ra3 W MNOMyTHBIE
HedTanabie Ta3zpl. HedTh u e€ mpoucxoxaenue. Crnocoobsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTaIUTHYECKUW), mupoiu3. [IpomyKkTs
nepepadoTku HePTHU, HX NPUMEHEHHE B NPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaALICHUM:
O3HAaKOMJICHHE ¢ oOpa3laMu IUIacTMAacC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: TMOJyYCHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienuss mo ypaBHEHUIO XHMHMUYECKOW peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakium).

Kuciaopoaconepxamme opranuieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METaHOI W ATAHOJ: CTPOCHHE,
dbu3nuYecKkue M XUMHUYECKHE CBOWCTBa (pEaKkIMU C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJIaMU CIUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOJL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC cUpPTHI). JlelicTBre Ha
opraHusMm 4esoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHWE MOJIEKYJbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [lpumenenue penona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIerua: CTPOCHHUE,
bu3nYecKre U XUMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHCJIOTHL. MypaBbuHAs U
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOICTBA,
oOmme s Kiacca KUCJIOT, peakmus JTepuuKaluu), TMONIydeHUEe U
npumMeHeHne. CTeaprHOBasi U OJIEMHOBAsA KUCIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHCIOT. Mpblla Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3¢upoB. Kupsl. [maponus xupoB. I[lpumeHeHue KupoB.
buonorunueckas posip KUpPOB.

VYrneBogsl: cocraB, Kiaccudukamus yrieBoaoB (MOHO-, JHU- U
noyimcaxapusbl). [JroKo3a — MpocTeHIInii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PHU3NYecKre U XMMHUYECKUE CBOMCTBA (B3aUMOJCHCTBUE C
ruapokcugom meau(Il), okucinenue aMmmuayHbIM pacTBOpoM okcua cepedpa(l),
BOCCTAHOBIICHUE, OpOKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOJIE, MPUMEHEHHE,
ouonornyeckas poisib. @orocunre3. PpykTo3a Kak U30MEP TITIOKO3HI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
euoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (THIpoJiu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX IPEBPAILCHHI:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIHIIEpUHA C
ruapokcuaom Menu(Il)), anbaernyoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) u rugpoxcumom menau(ll), B3aumopeicTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIECKUe COCTNHEHUS.

AMUHOKHCIIOTBI ~ KaKk  aM(OTEpHBIE  OPTraHWYCCKUE  COCIMHCHHS.
dusnyeckne M XMMHYECKUE CBOWCTBA aMUHOKHCIIOT (Ha TpHMEpe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusI.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYCCKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ICHATYpaIlHs, KAaYeCTBCHHBIC PEaKIIMK Ha OCIIKH.

OKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE M ONHMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JE€HATypalus OeKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XWMHH BBICOKOMOJICKYJISIDHBIX  COCITMHCHUM:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEPUMEHTAJIbHBIE METOJbl M3YYCHHUS BEIIECTB M WX IPEBpaICHUI:
O3HAKOMJICHHE C oOpa3llaMi TPUPOJHBIX M HMCKYCCTBCHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H MPU HM3YYCHUHW OPTraHHYCCKOU
xumur B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHATHW, TaK W TOHSATHUH, SBISIONUXCS CUCTECMHBIMU
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAN3, CUHTE3, KIACCU(PUKAIUsS, MePUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX N3MEPCHHUS.

buonorus: kietka, opranusmM, 6uocdepa, 0OMEH BEIIECTB B OpraHU3Me,
dboToCHHTE3, OMOJOTHMYECKH AKTUBHBIC BeliecTBa (OETKH, YIIEBOJbI, KHUPHI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE TpernapaThl, MaTepHaIIbl
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMUU

XUMHUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOJYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTYypaIUs aTOMOB.

[leppuonnuecknit 3axkoH u llepuonuueckas cHUCTEMAa XUMHYECKHX
anemeHToB J[. WM. MengeneeBa. CBsA3p NEPUOAMYECKOTO 3aKOHA W



Ileppuonnueckor cucrtembl xuMudeckux odiaeMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIEMEHTOB U 0O0pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX
BEIIECTB IO TpyNmaM M MNEpUOoAaM. 3JHAYCHHE MEPUOJAMYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(xoBaJieHTHAsI HEMOJIAPHAS U TOJISIpHAs, MIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMUUYECKON CBsI3M (OOMEHHBIA U JIOHOPHO-
akienTopHeiil). BomoponHas cBsizb. BaleHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [UIMBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYeCKMX  COCIUHCHH. Homenknatypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasi CBSI3b HEOPTraHUMYECKUX BEIIECTB,
MPUHAICKAIMNX K PA3JTUYHBIM KJIACCaM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS! U NPEBPALICHHS SHEPTHU IPU XMMUYCCKUX PCAKIIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX  (DAKTOPOB.
O6paTumble peakuu. XHUMHYECKOoe paBHOBecHe. DaKTOPHI, BIUSIOINIME Ha
cocTostHUE Xumudeckoro pasHoBecus. [Ipunnun Jle Hlarenbe.

OnekrponuTnyeckas auccoruanusi. CuibHble W Cia0ble DJIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, EITOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALICHUM:
nemoHcTpanus Tabnun «llepuoguueckas cucTeMa XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBay, n3ydeHne Mojielel KpUCTANTHYECKUX PeIIéTOK, HAOI0eHNE
U ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3jioKeHUe
NEPOKCUJA BOJIOPOJa B MPUCYTCTBHM KaTalM3aToOpa, OMNPEIEICHUE CpPeabl
pacTBOPOB BEUIECTB C MOMOIIBI YHUBEPCAJIBHOIO HWHIAUKATOpPA, PEAKIHH
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKON paboThl «BiusHuE pa3inuyuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

PacuéTtel 1no ypaBHEHMSM XUMHYECKHX PEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIOJIBb30BAHUEM ITOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonnyeckor cucrteme
xumudeckux 3aeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJIJIOTPONHUS HEMETa/UIOB (Ha TpUMeEpe
KHCIIOpOJia, cepsl, hocdopa 1 yriepoxa).

XHUMUIECKHE CBONCTBA BAKHEHINNX HEMETAILIOB (FaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M HUX  COCAUHCHHM (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAJIOB U UX COCTMHEHHU.

Mertamisl. [lonoxenne meraiuioB B [lepuoanueckoit cucreMme XUMUYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek atoMoB MeTaioB. O6mue guznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN psi HAPSX)KEHUA METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATpUM, Kaluid, KaabIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITUHCHUH.

O61mue crnocoObl mosiy4eHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCIIEPUMEHTANBHBIE METOAbl W3y4YEHUS BEIIECTB M HUX MPEBPALLCHUM:
M3YUYEHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJACHCTBUE THAPOKCHAA  ATIOMHHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAaueCTBEHHbIC PEAKIMU HAa KATHOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemiecTBa uim 00bEMa ra30B MO0 U3BECTHOMY KOJIUYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUU, €CIIH
OJIHO M3 BEIIECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponbs xuMum B o0ecrieueHnn SKOJOTUUECKOMN, SHEPTEeTUIECKON U TTUIIEBON
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEHIECTB M MaTEPUAIOB: BAXKHEHIINE CTPOUTEIIHLHBIE
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpUalIbl, KpAaCKH, CTEKJIO, KepaMHKa,
MaTepuabl J1JIsl SJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIbHbBIC
yI00peHUsI.

XUMHUS ¥ 370pOBhE UEJIOBEKA: IMpaBuja HMCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia OE30MAaCHOTO HCIOJIb30BaHUS IIPErapaToB OBITOBON
XHMHHU B TIOBCEIHEBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpeIMETHBIX CBSI3eM MNpU H3yYeHHH OOmmed u
Heopranmueckoi xumuu B 11 Kiacce OCYIIECTBISETCS Yepe3 HCMOJIb30BaHUE
KaK OOIIWX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TOHATHH, SBISTIOLITAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, Kiaccu(uKamms, TIepUOAUIHOCTh, HaOJIOICHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOAKTUBHOCTb, MOJEKYyJa, DSHEPreTUYECKUNA YpPOBECHbD,
BCIIIECTBO, TeJI0, OOBEM, arperaTHOE COCTOSHHE BeEIIeCTBA, (HHU3UUCCKHE
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorms: kieTka, oOpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUTHBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBINIJIICHHOCTD, MCTAJLIypru:,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaIOB, CEIBbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTBb, IIPOMU3BOACTBO KOCMETHYCCKHUX IIPCIIApPATOB, IIPOMU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAaA IIPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOydJaromuMHCsl TPOrpaMM CpeHero oOiiero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeMETHbIM UM TpeaMeTHbIM). HaydHo-MeToauyeckod OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU C CUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO11ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSAMH U UJealaMi POCCUICKOTO IPaXKIaHCKOTO 00111eCTBa, MPUHSATHIMHU B
o0IIIecTBE HOPMaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh ONBITA MMO3HABATEIBHOM M TPAKTUYECKON NEATETbHOCTH
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHHH M MOCIEIYIOIIEM
aHanu3e  MHPOpMalUMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) gpopmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasa >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 mpaBuil 0€30MacHOro OOpaleHusi C BEIIECTBAMU B OBITY,
MOBCEJHEBHOM JKU3HU U B TPYIOBOU JEATEILHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUIUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pPEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHUAYAJIbHON TPacKTOPUHU
oOpazoBanus, Oyaymield nMpodeccuu U peaau3anii COOCTBEHHBIX JKHM3HCHHBIX
IUTAHOB € yYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH L1eJ1€CO00Pa3HOr0 OTHOLIEHMS K IMPUPOAE, KAK MCTOUYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO IPUPOIOIOIb30BAHNS;

AKTUBHOTO HENPUSTHUS JCHUCTBUI, NPUHOCIIIMX BpEl OKpYXKaIoIlei
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOU
KYJbTYpPbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
NPEJICTaBICHUs 00 OKpYKAIOIIeM MUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMAaHHCTUYECKOW HANpPaBICHHOCTH W BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepuadbHOW KyJNbTYpPHI, PEHICHUH TI00aTbHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeUYeHNH YCIIOBUH YCIICITHOTO TPY/Ia U SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/I0T0 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSAIIMX B HEM W3MCHCHHUW, YMEHHUS JeNaTh
O00OCHOBaHHBIC 3aKJIFOUYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS
JAHHBIX C ICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpEphIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJOCTHOCTh HAYYHOW KApTHHBI MHpa W CHENU(UKY METO/IO0B
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
SHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATBLHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
ydeOHbIe TIeUCTBUS B TO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JEeUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBLHBIMH  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JTOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl ACATEIBHOCTH C IOCTABJICHHBIMU
LETSIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYMHHO-CIEJCTBCHHBIC CBS3U MEXKAY H3Yy4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B PacCMaTpPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OPUMEHAThL B  TIpollecCe€  TO3HAHMS, HCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHYECKOW peaKIUu — TMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYKICHUN;

BJIAJETh HAaBBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTU
PE3YNIBTATOB MCCIIEAOBAHMS, COCTABISATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3aj]lady, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B NTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl IHTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMynupOBaTH 3aMPOCHl M MPUMEHSIThH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PAa3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJNBh30BaTh HAYYHBIM S3bIK B KadecTBE CpEJCTBAa IMpH padoTe C
XUMHAYECKON WHPOpMAIUEii: MPUMEHATh MEXKMpPEAMETHbIE ((PpU3NYECKUe |
MaTeMaTUYeCKUe) 3HAKU M CHUMBOJBL,  GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJjaBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh WICH, (POPMYIUPOBATH CBOM MPEIIOKCHHUS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYCHHBIX CAMOCTOSATEIPHO WM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTUYECKOW paboThl IO
MCCIICJIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaTH3aIiH YIeOHOTO MMPOCKTA
(GopMyaupoBaTH BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULIUN B X0/ OOCYXAEHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIBHBIMHU PeryJIsiTABHBIMH JeCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEJIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAJiaraéMblii aJlfOPUTM JEHCTBUM IpH
BBIMIOJTHEHUU Y4YE€OHBIX U HCCIEAOBATENbCKUX 3aJad, BHIOMpaTh Hauboliee
3 PeKTUBHBIN CrIOCO0 MX pEmIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHA Kypca «OpraHudeckass XuMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS W  KYJIbTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOJMMOUN ISl PEIICHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIIMEe TOHATUS (XUMHUYECKUU DJIEMEHT, aToOM, SJCKTPOHHas
o0oJloYyka aToMa, MOJIEKyJda, BaJICHTHOCTh, AJICKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, paJuKall, U30MEpPHUsS, H30MEPHI, TOMOJIOTHYECKUI
psiJ, TOMOJIOTH, YTJ€BOJOPOJbI, KUCIOPOA M a30TCOJAEpKAIIUE COCIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCIUHEHHUS );
TEOpUU U 3aKOHBI (TEOpHUs CTPOEHUsl oprannyeckux emecTs A. M. bytneposa,
3aKOH COXPaHEHHS MAacChbl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHHU; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE TMOHUMAHMUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJYYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BaXXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U MPAKTUUYECKOW AESATEIBHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU TMOHITHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUSA
IpU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILEHUNA OPraHUYECKUX COCTUHEHUH;

c(OpMHUPOBAHHOCTh YMEHHI MCIOJB30BATh XUMHUUYECKYI0 CUMBOJIMKY JJIS
COCTaBJICHUS MOJIEKYJSIPDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dopMysn OpraHMYeCcKMX BELIECTB W ypPaBHEHHM XHMHYECKHX pEaKlu,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XMUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABIMBATH MPUHAJICKHOCTh U3YYEHHBIX
OpraHMYeCcKUX BEHIECTB IO KX COCTaBY U CTPOCHHUIO K ONpENeIEHHOMY
KJIacCy/Tpymie COoeJuHEHUM (YrJIeBOIOPObl, KUCIOPOJ W a30TCOJAEpKaIlue
COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUS 110
cuctematudeckoit Homenkinarype (IUPAC), a takke NpuBOAUTH TPUBHAIbHbBIE
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEHIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapUHOBAsl KHCIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTB A. M. bytiepoBa nmnsi oOBsSICHEHHS 3aBHCHUMOCTHU
CBOICTB BEIIECTB OT MX COCTaBa WU CTPOCHHS; 3aKOH COXPAaHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
duznueckre U XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEJCTABUTENCH pPa3TUYHBIX
KJIaCCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJIEH, IPOIWIEH, alleTHIICH,
Oyramuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHICHTJIUKOIIb,
TIIALEepUH, (EHOII, aleTalnbIeTH ], MypaBbUHAS U YKCYCHasl KUCIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0JI03a,  aMHUHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMYyIT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIHBIA Ta3, Yroiib), CIOCOOBI WX
nepepadOTKU ¥ NPAKTUYECKOE MPUMEHEHHE IPOAYKTOB IepepadboTKy;

c(hOpPMHUPOBAHHOCTh YMEHHHA TPOBOJUTH BBIYMCICHHS MO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakluuy IO M3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEILIECTB WJIH MPOAYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKMX  SIBJIEHUH  (HaOMroJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIMOJIB30BaTh CHUCTEMHbIC XUMHYECKHUE 3HAHUS IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

cOpMHPOBAHHOCT ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOM TMOCyA0i W JabopaTOpHbIM OOOpYJAOBaHUEM, a TaKXKe IpaBUIIA
oOpallieHusl C BEleCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBITIOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCHEpUMEHT (TIpeBpallieHruss OpPraHWYECKUX BEHIECTB MpPH HArpeBaHUU,
NOJIy4YeHHE HSTUJIEHA M M3YYEHHE €ro CBOWCTB, KayeCTBEHHbIE peaKluu
OpraHUYeCKUX BEIIECTB, JEeHATypauus OCEJIKOB MPU HAarpeBaHUH, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C MPaBHJIAMU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIa0OPAaTOPHBIM OO0OpPYIOBAHMEM, MPE/ICTABIAThH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIUid U (POpMYTHUPOBATH BBIBOJBI Ha OCHOBE JTHX
PE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MacCOBOU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh yMEHUW  COONIOAATh  TpaBUia  DKOJIOTUYECKHU
11eJIECO00pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENSIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEW NPUPOIHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMasi cMbich nokazarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBIIECHNUSI W NPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpaing gag  3anmcu
XUMUYECKUX POopMYyI.

11 KIIACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEACTABJICHUN: O XUMHWYECKOU COCTaBnﬂIomeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAJIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSAPHBIA OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



pEILIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTHYECKAs TUCCOLMALUA, OKHUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKOU peakii, XMMUUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON AUcCcoLManuu, nepuoanuecku 3axkon . . Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUSI W MPEBPAIICHUA
SHEPIUM MPU XUMHUUECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOINYECKHUMN S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAaHUA
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJyYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON JEATEIBHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIIATh XapaKTEpPHbIC NMPU3HAKU MOHITHH,
yCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIOJIL30BaTh COOTBETCTBYIOUIME MOHSITHUA
IIpU ONMCAHUY HEOPTaHMYECKUX BELIECTB U UX MPEBPAIICHHUII;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIH30BaTh XUMUUYECKYI0 CUMBOJIUKY IS
cocTaBieHus (OpMYJ BEIIECTB M ypaBHEHUW XUMHUYECKUX PEAKIU,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTraHUYECKHUX BEIIECTB (YrapHbIi ra3, YriIeKUCIbIi ra3, aMMHaK,
raméHas U3BeCTh, HeTaIEHasi U3BECTh, TUThEBAs COa, MUPUT U IPYTrHUe);

chOpMUPOBAHHOCTh YMEHUW ONPENENATh BAJICHTHOCTh M CTEICHb
OKUCJICHUSI XUMUUYECKHUX DJIEMEHTOB B COCJIMHEHUSIX PA3JIMYHOTO COCTaBa, BU/
XUMHUYECKOW CBsI3U (KOBAJCHTHAs, MOHHAs, METAJJIMYECKasi, BOJIOPOJIHAS) B
COCIMHEHUAX, THUI KPUCTAIMYECKOM PEHMIETKH KOHKPETHOIO BENIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, MOHHAS, METAJUIMUECKasi), XapaKTep Cpe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh IPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIECTB M0 MX COCTaBY K OMpPENeNEHHOMY KIacCy/TpyIe
COeMHEeHUN (MpPOCThIe BEHIECTBA — METaUIbl M HEMEeTasllbl, OKCH/IbI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuCTEMbI
xuMuuyeckux snmementoB JI. M. MennesneeBa, UCHOib3ys MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIH, «QHEPreTUYECKUE  YPOBHW, OOBSICHATD
3aKOHOMEPHOCTA HW3MEHEHHUS CBOWCTB XUMHYECKMX OJJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

chOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KJACCOB,
MMOATBEPKIATH CYIIECTBOBAHUE I'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IMIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUECKHE PEAKITUU TI0
Pa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnXx BEHIECTB, TEIJIOBOMY
s dekTy peakuy, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMUPOBAHHOCTb YMCHHH COCTABISITH YPABHCHMUS PCAKIMI Pa3INIHBIX
TUIOB, TOJHBIE W COKpAalEHHbIE YpPaBHEHUSI pEaKIUuid HOHHOrO OOMeEHa,
YUUTHIBAsl YCIOBUS, IPU KOTOPBIX ITH PEAKIIMH UAYT JO KOHIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ~ MOYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpPaX
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIPHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOW PpEeaKIUH OT Pa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS (TTPUHITUIIL
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXKaIue B OCHOBE TIPOMBIIIIJIEHHOTO TIOJTYUYEeHHSI CEPHOW KUCIIOThI, aMMHaKa, a
Takxe c(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOLIMX HAYYHBIX MPUHIIUIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSITUSL «MacCOBas JIOJIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
Ipyu  XUMUYECKUX pEeakIusiX, Macchl BellecTBa WM 00bEMaA Ta3oB IO
U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O00BEMY OJHOr0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh  YMEHHMH  COOJtOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATH XUMHUYECKHIMA
IKCTIEPUMEHT (pa3I0’KeHHE IEPOKCHIa BOJIOPO/Ia B IPUCYTCTBUHU KaTaIM3aTOPa,
OTIPENICJICHUE CpEelIbl PAcTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCATHLHOTO
UHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPHWA-aHHOHBI, HA  KAaTHOH  aMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a/ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO IKCIIEpUMEHTa B (pOpME 3alUCH YPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, IMOIyd4aeMyK U3 pa3HbIX HMCTOYHHKOB (CpeICTBa MacCOBOMU
KOMMYHHKaIuH, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~YMEHHMH  COOMIOJATh TpaBWUJia  DKOJIOTHYECKHU
11e71eco00pa3HOro TMOBEICHUS B OBITY W TPYAOBOM JEATSIBHOCTH B IEIISIX
COXpPAaHEHHUSI CBOETO 3/I0POBbSI U OKPY’KAIOIIECH MPUPOIHOM Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUS Ha J>KHUBBIE OPraHU3Mbl OIPEJCIEHHBIX BEIIECTB,
moHuMast cMmbic  Tokaszartens [IJIK, moscHATP Ha npuMepax CIIOCOOBI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICMCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKHUX SIBJICHHUIA,



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipeamer
OPraHNu4ecKou
xumun. Teopus
CTpOEeHUs
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro no pazneny

Pa3znen 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
AJIKaHBI

2.2

Henpenenbusie
YIJI€BOJIOPOIbL:
aJIKCHBI,
alIKaJEHBbl,
AJIKUHEBI

2.3

ApomMarnyeckue




YIJ€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

24 3 1
YTJI€BOA0POJIOB U

uX nepepadoTka

Hroro no pazneny 13

Pa3znen 3. Kucinopoacoaep:xaiue opranu4eckue coeIuHeHHsI

3.1 Cruptel. deHon 3
AJberuanl.

39 Kapb6oHnoBsie -
KHCIIOTHI.

CrnosxHbie 3(UpPBI

3.3 VYrneBoasl 3 2

Hroro no pazneny 13

Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

AMUHBL
4.1 AMWHOKHCIIOTEL. 3
benxu
Utoro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

ITnmactmacchl.
5.1 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmsbl padoThI padoTsI
Paszgea 1. Teopernueckne 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0H U
Ilepnonuueckasa
1.1 P 3
cucTeMa
XAMHYECKIX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIIECTB
XuMH4yeckue
1.3 6 1
peakuuu
Hroro no pazneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 Merasuisl 1
2.2 Hemetamner 1
CBs3b
2.3 2
HEOPraHMYeCKUX U




OPraHu4eCKUX

BEIICCTB
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb

3.1 XUMHS U KU3Hb 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmet oprannueckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHNYeCKUX COCTMHEHUHN
A. M. Bytneposa, eé
OCHOBHEIE ITOJIOYKEHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MIPOCTEUILINE MPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPOIUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTnueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

Anxanuensl. byranuen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHUHTETUYECKOTO
KayudyKa U Pe3UHbI

10

ANIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AleTHIEH — MPOCTEUIIHI
MPEACTaBUTEh ATKUHOB

11

Brranciaenus mo YpPaBHCHUIO
XUMHYECKOM pC€aKuuu

12

ApeHbl: 6€H301 U TOIYOJI.
TokcuyHOCTH apeHOB

13

['eneTnueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam




14

[IpupoHbIe HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u noIyTHble HE(PTAHbIE
raspl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u NoIyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadboTKu

16

KonTpossHas pabora no
pazneny «YTIeBOZOPOIb»

17

[IpenenbHBIC OJHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIIUPTHI:
STHJICHTJIUKOJIb U TIHLEPUH

19

denour: CTPOCHUEC MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYECCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anbaerunbl: GopManbaeThI
U aleTalbaern. ALeTOH

21

OnHOOCHOBHBIE ITpe/IeNIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbUHAs U YKCYCHast

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['UIpOJIN3 CIOKHBIX

a¢upoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIOTHYECKasi POJIb )KUPOB

27

VrieBoIbl: COCTaB,
KJaccuukanus.
Baxueiine npencTaBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

KanMaJ'I U OCJIII0J103a KaK
IPpUPOAHBIC ITOJIUMEPBL

29

KonTtponsHas pabota no
pazneny
«Kucnopoxaconepxkamue




OpPraHUYeCcKUue COCAUHEHUS»/
Bcepocculickas
IpoBepoyHas paboTa

30

OO01as XxapakTeprucTUKa
a30TCOICPIKAIINX
OpPraHUYECKUX COCTUHECHHM /
Bcepoccuiickas
poBepoyHas paboTa

31

AMWHBI: METHUJIIAMUH U
AHWJINH

32

AMWHOKHCIIOTHI KaK
am(oTepHbIe OpraHNYecKHe
COCAUHEHMS, UX
O1OJIOrMYEeCKOe 3HAUCHHE.
Ilentnael. benku xak
NPUPOAHBIE
BBICOKOMOJICKYJISIPHBIC
COCIUHCHHUS

33

OCHOBHBIE TIOHATHSA XUMHH
BBICOKOMOJICKYJISIPHBIX
COEeIMHEHUN

34

OcHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO

34




YACOB I10 ITPOTPAMME




11 KJIACC

N

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTtejibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKuX daeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJIECMCHTOB U
HX COCMHEHMH 10 rpymnmnam u
nepuoJiaM. 3Ha4eHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCCKHUX 3JIEMEHTOB
J.1. MenpeneeBa B pa3BUTUU
HayKu

Crpoenue BemecTBa. XUMHUYECKast
CBS3b, €€ BU/Ibl; MEXaHU3MBI
00pa3oBaHUs KOBAJIGHTHOU CBSI3H.




Bopoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

HOHS[TI/I@ (0] JII/ICHepCHBIX CUCTCMax.
I/ICTI/IHHBIG 1 KOJUIONOHBIC
pactBOpbl. MaccoBas 101
BEIIIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HCOPraHNM4CCKUuX COC}II/IHeHPlﬁ.
['eneTnueckas cBs3b
HEOPraHN4eCcKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xumuaeckux
peaKkurii B HEOPTraHUYECKOU U
OPraHM4eCcKO XUMMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U MIPEBPAICHHS
SHEPTHUH NMPU XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTuMbie
peakuun. XuMUYECKOe
paBHOBECHE

10

IIpakTuyeckas pabora Ne 1.




«BrusiHue pa3muMyHBIX GaKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakuum»

11

DNEeKTpOIUTHYECKAS
mucconuanus. [lonsatue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakuimu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHMYECKHX BEIECTB

12

OKucauTenbHO-
BOCCTaHOBHTEJIHHBIC PEAKITHH.
[Tonsatue 06 >mekTponm3e
pacImiaBoB U pacTBOPOB coJieit

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUH

14

MeTtamisl, UX MOJOKECHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuXx djaeMeHToB 1. Y.
MeHpeneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O0IHe
(hM3MYeCcKre CBOKMCTBA METAIIJIOB

15

CraBbl METaJIOB.
DAEKTPOXUMHUUECKUN Psijl
HaMpPsDKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA
BOXHEWIINX METAJJIOB (HATPHA,




KaJini, KaJlblMii, MarHHi,
IIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XUMHYeCcKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTueckas padora Ne 2.
"Pemenue skcriepuMeHTaTbHBIX
3ama4 no teme «Metaibn"

20

Hemeraiibl, X MOJIOKEHKE B
[Iepunoanueckoii cucreme
XUMHUYeCcKnX deMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®u3nyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTUHEHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocdhopa u uX coeTMHCHUI

24

XHUMHUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHS U UX COCAUHEHUN

25

[IpuMeHeHne BaKHEUIINX




HEMETAJIOB U UX COEIUHEHU

26

O00011IeHNE U CHCTEMATH3aLIH
3HaHUH 110 TeMe «HemeTamnb».
Brruucienus mo ypaBHeHUSIM
XUMHUUYECKUX PEAKLUi U
TEPMOXUMUYECKUE PACUETHI

27

[IpakTueckas padora Ne 3.
«Pemienne 3kCepruMeHTaIbHBIX
3ama4 no teme "Hemeramisr'"»

28

KonTponsHas pabota no remam
«Metamael» 1 «HemMeTamiey

29

Heopranunueckue u oprannyeckue
kucnotsl. Heoprannueckue u
OpraHU4ecKHe OCHOBAHHUS

30

AmboTepHbIe HEOPraHU4EeCKHUe U
OpraHMYEeCcKUe COCTMHEHHUSI.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
9KOJIOTUYECKOU, JHEPIreTUICCKON 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX TPUHITUITAX
MIPOMBIIIIJIEHHOTO MOJIYYeHUS




BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1
MaTepUaIoB

34 | Xumus U 3I0pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIposepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
CpeHero oo1ero oopa3oBaHust

1

TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

CopMHpPOBAHHOCTh MPEJICTABICHUNA O XWMHUYECKOW COCTABIISIIOIIEH €CTeCTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIM XUMUH B TIO3HAHWUHU SIBJICHUH TIPUPOIBI, B (GOPMUPOBAHUH MBIIIJIEHUS U KyJIbTYPhl JIMYHOCTH,
e€ (yHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOM ISl pelieHrs MPaKTUYECKUX 3a7a4 U IKOJOTHIECCKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOTHON Cpefie

1.2

Brnagenue cucreMoit XMMHUYECKUX 3HaHUN, KOTOpasi BKJIIOUAET: OCHOBOIOJIATAIOIINE MOHATHS (MOJIeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIM  00BEM, YIJIEpOJIHBIA CKesleT, (QYHKIUOHANbHAs TpYIINa, pajuKal, H30MEpus, H30MephI,
TOMOJIOTHUECKUN psAZ, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJA- U a30TCOJAEpIKaIlhe COCIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIeBOIbI, XKHUPbI, OCIKHU), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHHS); TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHUSI OPraHMYECKUX
BeniectB A.M. bytiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHUH, (PaKTOJIOTUYECKUE CBEACHUS
O CBOMCTBax, COCTaBe, MOJy4EHHMH K O€30MaCHOM HCIIOJIb30BAHUM BAXKHEHIINX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH JEATEIHbHOCTH YEeTIOBEKa

1.3

ChopmupoBaHHOCTh yYMEHMI BBISBIATH XapaKTepHbIE MPU3HAKWA MOHSATHH, YCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIME TIOHATHUS TMIPU OMNHCAHUU COCTaBa, CTPOCHUS U
pEeBpaIeHII OPraHNYeCKUX COCTMHEHHIA

1.4

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOIH30BATh XUMUYECKYIO CUMBOJIMKY JUISI COCTABIICHUSI MOJIEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) POPMYT OPraHNYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX
peaknii, U3roTaBJIMBATh MOJIEIU MOJIEKYJ OPTaHMUYECKHX BEIIECTB I MILTIOCTPALUU UX XUMHYECKOTO U




MIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopMUpOBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAUICKHOCTh M3YYEHHBIX OPTraHMYECKHX BEIIECTB IO
UX COCTaBy U CTPOEHHIO K OIpEAeIEHHOMY Kiaccy (Ipylie) COeIuHEHUN (YraeBOIOpOIbl, KUCIOPOA U
a30TCOJIEpKAIIE COEAMHEHHUS, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUs), JaBaTb UM Ha3BaHUA IO
cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTh YMEHMSI ONpPEAETATh BUJBl XUMHUYECKOW CBSI3M B OPraHMYECKUX COEIUHEHUSX
(olMHaApHBIE U KpaTHBIE)

1.6

CpopMHUpPOBAHHOCTh YMEHHSI TMPUMEHSTD: MOJOKEHUS TEOPHUH CTPOSHHUS OpPraHMYecKuX BemecTB A.M.
byrnepoBa st OOBSICHEHUS 3aBHCHMOCTH CBOWMCTB BEHIECTB OT HMX COCTaBa M CTPOCHHS; 3aKOH
COXpPAHEHUS MacChl BEIIECTB

YTeBoA0pOIbI. Kucnopoaconepxarme 51 a30TCOJIepIKaIne OpraHuYeCcKHe COEIUHEHHUS.
BricokoMoOIeKyIIpHBIE COSTUHEHUSI

2.1

ChopMUpOBaHHOCTh YMEHHMI TPUBOJWTH TPUBHAIBHBIC HA3BAaHHS OTICIBHBIX OPTaHUYECKUX BEIICCTB
(3TWJIEH, TIPONWIICH, aleTHJICH, STWJICHTIIUKOINb, TJIMIEpUH, (eHOd, (OopMaIbACTH/, aleTalbICTH]I,
MypaBbUHAsE KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCIOTa, CTEAPHHOBAs KHCJIOTA, TJFOKO3a,
(dbpyKTO32a, Kpaxmall, eJUTF0I03a, TITUIIH)

2.2

ChopmupoBaHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOEHHE, (pU3HUECKHe U XMMHUYECKHUE CBOMCTBa
TUMIUYHBIX [PEJICTABUTENCH pPA3JIMYHBIX KJIACCOB OPraHMYECKHWX BEIIECTB (METaH, 3TaH, OSTHJICH,
OpOMNuUJIeH, aneTwieH, OyragueH-1,3, merunOyraauen-1,3, OeH30/1, METaHOJ, 3TaHOJI, 3TUJICHTIHUKOJIIb,
[IIMLEPUH, (EeHOJ, aleTajbJerujl, MypaBbUHAas M YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmall, LeJUII003a,
AMUHOYKCYCHasl KHCIIOTa)

2.3

ChopMUPOBaHHOCTb ~ YMEHMsSI  WJUIIOCTPUPOBATh  IEHETUYECKYKD  CBA3b  MEXKIY  TUIMYHBIMU
IPEJCTaBUTENIIMU  PA3JIUYHBIX KJIACCOB OPraHMYECKMX BEIECTB YPABHEHUSIMH COOTBETCTBYIOLIMX
XMMUYECKHUX PEaKIMil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OopMyI

2.4

ChopMUpOBaHHOCTh YMEHHSI XapaKTE€PHU30BaTh UCTOYHUKH YTIIEBOJOPOJHOIO ChIPbs (HE(Th, IPUPOIHBIN
ras, yrojib), cocoObl UX MepepabOTKH U MPAKTHUECKOE MPUMEHEHHE MPOIYKTOB NepepaboTKU




XUMHS U KU3Hb. PacuéTerl

3.1

ChopmupoBaHHOCTE YMEHHI BIaJETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOJAaX HAyYHOTO TMO3HAHWS,
UCIIOJIb3YEMbIX B XUMHUHU TMPU H3YYEHUU BEUIECTB M XUMHYECKUX SIBJIICHUU (HAOIIOJCHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIH30BATh CUCTEMHBIE XUMHUECKUE 3HAHUS IS IPUHSITHS PEIICHUI
B KOHKPETHBIX )KU3HEHHBIX CUTYallsIX, CBI3aHHBIX C BEIIECTBAMU U X TPUMEHEHUEM

3.2

CdopMHpPOBaHHOCTH YMEHUN COOJIIOIATh TTpaBUiia MOJIH30BAHMUS XUMUUYECKON TIOCYA0U 1 J1ab0paTOPHBIM
000pyI0OBaHUEM, a TaKXe MpaBWa OOpalleHus C BEIIeCTBAMHU B COOTBETCTBUHM C WHCTPYKIHMSIMHU TIO
BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTIHITOB

3.3

ChopmMupoBaHHOCTh yYMEHUH IUIAHUPOBATH W BBIMOJHATH XMMHUYECKUH HKCHEPUMEHT (MpeBparleHus
OpraHMYECKUX BEIIECTB MPU HarpeBaHUU, MOJYyYEHUE ATUIIEHA U U3yYEHHE €ro CBOMCTB, KaUECTBEHHbIE
peakiuu OpraHu4yecKuX BEIIECTB, JeHATypauus OeIKOB IPHU HArpeBaHHH, IIBETHbIE peakiuu OENKOB) B
COOTBETCTBUU C IMpaBWJIaMU TEXHUKU OE30MACHOCTHU MpH OOpallleHWU C BEleCTBaMHU M JabOpaTOPHBIM
000pyJOBaHUEM; MPEACTABIIATh PE3yJAbTAThl XMMHUYECKOTO JKCIEPUMEHTA B (pOpME 3allUCH ypaBHEHUH
COOTBETCTBYIOIMX peakuil 1 (JopMyIMpoBaTh BEIBOIbI HA OCHOBE 3TUX PE3YJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHHI MPOBOIUTH BBIYMCIECHUS 10 XUMHYECKUM YypaBHEHHsIM (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PeaKlUU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WU MPOJAYKTOB PEaKIIUN)

3.5

ChopmupoBaHHOCTh YMEHHI KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 MH(GOPMALINIO, TOIYyYaeMyI0 U3
pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nH(opMaluu, cetb HTEepHET u Apyrue)

3.6

CdopmupoBaHHOCTH YMEHHI COOMIOIATh MPABHIIA SKOJOTHUECKH 11eIeCO00pa3HOro MOBEACHUS B ObITY U
TPYAOBOW JAEATEIHHOCTU B LIETSAX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH MPUPOTHOU Cpenbl,
OCO3HaBaTh OMACHOCTb BO3JEHCTBUS Ha XKUBBIE OPraHU3Mbl OMPEICNEHHBIX OPTraHMYECKUX BEIIECTB,
noHumasi cmbica nokaszatens [IJIK (mpegenbHo AOMycTUMOM KOHIEHTpAIMH), MOSCHATH Ha MpUMeEpax
CrocoObl YMEHBIIEHHS U MPEAOTBPAILIEHUS MX BPETHOTO BO3JICHCTBHS Ha OpPTraHU3M YeJIOBeKa




11 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
cpeaHero oouero oopa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Brnagenue cucteMolt XUMHUECKUX 3HAHUM, KOTOpasi BKIKOYAET: OCHOBOIOJIATAIOIINE MOHATUS (XUMHYECKUI
JNIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa atoMma, S-, p-, O-dNeKTPOHHBIC OPOUTAIN aTOMOB, MOH, MOJICKYIIA,
BAJICHTHOCTH, 3JIEKTPOOTPHUIIATEIBHOCTb, CTENEHb OKHCICHHS, XUMHUYECKasi CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIIpHBI  00BEM, KpUCTAJUIMYECKas pemETka, THMBl XUMHYECKMX peakuuid  (OKUCIUTEIbHO-
BOCCTAHOBHTEJbHbBIE, 3K30- U JHIOTEPMHMUYECKHE, PEaKIMd HMOHHOTO OOMeEHa), pacTBOp, 3JIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JJEKTPOJIMTAYECKAs JUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON
peakiuy, XUMHYECKOE€ PpaBHOBECUE); TEOPUHM MU 3aKOHBI (TEOpHsl AIEKTPOJUTHUECKOW IHCCOLUAIINY,
[Tepuommyeckuit 3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJUYECCKUI
A3bIK XUMUH, (PAKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTABE, OJYYEHUH U 0€30I1aCHOM HUCIOJIb30BaHUU
BOKHEHIIINX HEOPraHMUYECKHX BEHIECTB B OBITY M IPAKTUUYECKOM EATEIbHOCTH YEN0BEKa

1.2

ChopmMupoBaHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKKM M B3aUMOCBSI3b W3YUEHHBIX MOHSTHIM,
OPUMEHSTh COOTBETCTBYIOIIME MOHATHS MPU ONKUCAHUU CTPOCHUS U CBOICTB HEOPraHMYECKHUX BEIIECTB U
UX MPEBpAIleHU; BBISBISATH B3AaUMOCBSI3b XUMUUECKUX 3HAHUN C TOHATUSMHU U MPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnagenue OCHOBHBIMH METOHaMU HAaYYHOI'O TIO3HAHUA BCIICCTB U XUMHUYCCKUX SIBJICHHUI (Ha6J'IIO,Z[eHI/IC,
HN3MCPCHUC, OKCIICPUMCHT, MOI[GJ'II/IPOBaHI/Ie)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OoNpeaAcCIATb BAJICHTHOCTb U CTCIICHb OKUCJIICHUA XMMHYCCKHUX 3JICMCHTOB B
COCAUHCHUAX PA3JIMIHOI'0O COCTaBa, BHI XHUMHYECKOH CBS3H (KOB&J’ICHTHaﬂ, HOHHAas1, MCTaJlJIM4YCCKasd,
BO,Z[OpO,[[Haﬂ) B COCIMHCHHAX, THII KpHCTaHHquCKOﬁ pCH_IéTKI/I KOHKPETHOI'O BCIICCTBA (aTOMHaH,
MOJICKYJISIpHAasA, HOHHAs, MeTaJIJII/I‘{eCKaH)

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONPCACIIAThL XapaKTEp CpCAbl B BOJHBIX PpAaCTBOpPAX HCEOPTaHUYCCKUX




COEIMHEHUI

1.6

ChopMupoBaHHOCTh YMEHUS KIACCU(DUITUPOBATH XUMUUECKUE PEAKIIUH TI0 PA3IMYHBIM TpU3HAKaM (YUCITy
¥ COCTaBy pPEarupyrollnx BEIIECTB, TEIUIOBOMY 3(PdeKTy peaxiuu, W3MEHEHHIO CTENeHEW OKHCICHUS
9JIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YYACTHIO KaTaJIH3aTopa)

1.7

ChopmMupoBaHHOCTH YMEHUN COCTABIISITh YPABHEHUS pEaKLU Pa3INYHbIX TUIIOB, MOJHbBIE U COKpAIIEHHBIE
yYpaBHEHUS PeaKIil HOHHOT0 0OMEHA, YUUTHIBAsI YCIOBUS, IPU KOTOPBIX 3TH PEAKIMH UIYT A0 KOHIIA

1.8

CpopMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIIMH, TOJTBEPKIAIONINE KAYECTBEHHBIN COCTaB pa3IMYHBIX
HEOpPraHWYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX
HEOpPraHWYECKUX BEIIECTB

1.9

ChopMHpPOBAaHHOCTP YMEHUM pPACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX —PEaKIIUi
MIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca ITHX pPeaKIHii

1.10

CpopMHpPOBaHHOCT, YMEHHU OOBACHITh 3aBUCHUMOCTh CKOPOCTH XHMHUUYECKOW PEaKIUh OT Pa3IMYHBIX
(hakTOopoB

1.11

ChopMUpOBaHHOCTh YMEHUH OOBSCHATH XapaKTep CMEIICHUS! XUMHUECKOTO PABHOBECHS B 3aBHCUMOCTH OT
BHerrHero Bo3aeiicTBus (mpuniun Jle [llaTennbe)

0611[3}{ 1 HCOPraHHU4YCCKasa XUMUA

2.1

ChopMHpOBaHHOCT, YMEHUW pacKpbiBaTh cmbicha llepuommdeckoro 3akona JI.MI. MenneneeBa w
JI€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBbHYIO U IPOTHOCTHYECKYIO (DYHKIIMH

2.2

CdopMHpOBaHHOCTH YMEHHI XapaKTePHU30BaTh JIEKTPOHHOE CTPOSHHUE AaTOMOB XUMHUYECKHX AJIEMEHTOB 1—
4 nepuonoB [lepuoanueckoii cucrembl xumudeckux 3meMenToB J[.M. MenneneeBa, UCHOJIb3ys OHATUS «S-
, P-, d-37eKTpOHHBIE OpOMTANINY, «IHEPreTHUECKHE YPOBHHY», OOBSICHATH 3aKOHOMEPHOCTH HM3MCHEHHUSI
CBOWCTB XMMHUYECKUX AJIEMEHTOB U MX COECIMHEHUU NO mepuojaM u rpynnam llepuoanueckoil cuctemsl
XHUMHUYECKUX 351eMeHTOoB J[.. MeHaeneeBa

2.3

ChopmupoBaHHOCTH  yMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATh) OONIME XMMUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, MOJATBEPXkAATh CYIIECTBOBAHME T€HETUUYECKOW CBS3U
MEXy HEOPTraHUYECKHUMU BEIIECTBAMM C IIOMONIbIO YPABHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIINI




2.4

ChopMUpOBaHHOCTh YMEHUN yCTAaHABIUBATH MPUHAICKHOCTh HEOPIraHWYECKUX BEIIECTB 110 X COCTaBYy K
onpeneNéHHOMY Kjaccy (TpyIIe) COelMHEHUN (MPOCThle BEIIECTBA — METAJIbl U HEMETaJlIbl, OKCHJIbI,
OCHOBAHHS, KUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COITH)

2.5

ChopMUpOBaHHOCTh YMEHUI HCIOIB30BATh XUMUUECKYIO CUMBOJIMKY JJISi COCTaBIIEHUS (GOpMYIT BEUIeCTB
U YpaBHEHHUH XUMHUYECKHX peakuui, cucremaruueckyro HomeHknarypy (IUPAC) u TtpuBuanbHble
Ha3BaHMsS OTAEJbHBIX HEOPraHMYECKUX BEIIEeCTB (yrapHbIl Tra3, YIJEKUCHbIM Tra3, aMMHaK, TramiéHas
W3BECTb, HETalléHasi U3BECTh, MUTHEBAsI COAA, TUPUT U JIPYTHE)

2.6

CpopMHpOBaHHOCT, YMEHHH  XapakTepu3oBaTh (OMHCHIBATH) OOIIME  XWMHUYECKHE  CBOMCTBA
HEOPraHMYECKNX BEIIECTB PAa3UYHBIX KJIACCOB, MOJATBEPXIATh CYIIECTBOBAaHUE TE€HETUYECKOW CBSI3U
MEXTy HEOPTaHNYECKUMHU BEIECTBAMH C TIOMOTIIHIO YPABHEHHI COOTBETCTBYIONMUX XUMHYECKUX PEAKITHIT

2.7

ChopmMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHYECKUH OSKCIEPUMEHT (passiosKeHue
MEPOKCH/Ia BOAOPOIa B IMPUCYTCTBUU KAaTaIM3aTOpa, OMPEIeSICHIE CPEIbl PACTBOPOB BEIIECTB C TIOMOIIHIO
YHUBEPCAJIBHOTO HMHIUKATOPA, BIMSHUE DPA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUECKOW pPEaKIuH,
peaKiu HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIUK Ha Cyiab(ar-, KapOOHAT- U XJIOPHU/I-aHHOHBI, HA KATHOH
aMMOHWUSI, pelIeHNe SKCIIEPUMEHTAIBHBIX 33124 1o TeMaM «MeTtamis» 1 «HeMeTauib») B COOTBETCTBUU C
MpaBWJIaMHU TEXHUKUA O€30MAaCHOCTH TPH OOpallleHWH C BEIIeCTBAMHU U J1aO0OpaTOPHBIM 00OPYIOBAHHUEM;
NPEACTaBISITh PE3yabTaThl XUMUYECKOTO JKCIIEpUMEHTa B ()OpME 3alUCH YPaBHEHHIH COOTBETCTBYIOLIUX
peakimii 1 GOPMYIIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBUjia MOJB30BAHUS XMMHUYECKON MOCYA0H U 1abOpaTOpHBIM
o0opy/noBaHHEM, a TaKXke MpaBuia OOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C HHCTPYKLIMSIMHU IO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB

2.9

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ XapaKTepu3oBaTb XUMHUYCCKHUE  IIPOLCCChI, JICKaMe B  OCHOBC
IIPOMBIINIJICHHOT'O IOJYUCHUA CCpHOfI KHCJIOTBI, aMMHaAKa, a TaKXKC C(bOpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 00
06IJ_[I/IX HAaYYHBIX IMPUHOHUIIAX 1 SKOJIOTHICCKHUX HpO6J'IeMaX XUMHUYCCKOI'O IIPOU3BOJICTBA

XUMHS U )KU3Hb. PacyéThl

3.1

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 XMMHUYECKOH COCTaBIIAIOIIEH eCTeCTBeHHOHaquOﬁ KapTUHBI MUpa,




pPOJIM XUMHH B MO3HAHWUU SIBJICHUU NMPUPOJBI, B (POPMUPOBAHMM MBILIUICHUS M KYJIbTYpPBl JHYHOCTH, €&
(GyHKIMOHATBPHOH TPAMOTHOCTH, HEOOXOIUMOW ISl pEIICHUS NPAKTUYECKUX 3a1a4 U IKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 37J0POBBIO U MPUPOTHON Cpeie

3.2

ChopMUpOBaHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUUYECKYIO MH(OpMAIHMIO, TOydaeMylo U3
pa3HbIX UCTOYHUKOB (CpEeACTBA MacCOBOM KOMMYHHMKAINH, ceTh IHTepHET U 1pyrue)

3.3

CdopMHpOBaHHOCTH YMEHHI COOJIOIATh MPaBHIIa YKOJOTUUYECKH IIeJIECO00pPa3HOTO TMOBEICHUS B OBITY U
TPYAOBOM ACSATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAKOUIEH TPUPOJHON CPEIbl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS Ha JKMBBIE OPraHU3Mbl ONPEJENEHHBIX BEIIECTB, MOHUMAasl CMBICI
nokazarenss [I/IK, moscHATe Ha mpuMepax CHocoObl YMEHbBIIEHHS M MPEeIOTBPALIEHUS WX BPEAHOIO
BO3/ICMCTBUS HA OPraHU3M Y€JI0BEKa

3.5

CpopMHpPOBAaHHOCT, YMEHHI MPOBOJUTH BBIUYMCICHHUS C HCIOJIB30BAHHEM TIOHSTHS «MaccoBasi IOJIS
BEII[ECTBA B PacTBOpe», 0OBbEMHBIX OTHOIICHUN Ia30B MPU XMMHUYECKUX PEaKIMSIX, MAacChl BEIECTBA WU
00béMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBAa, Macce WM O0ObEMY OJHOTO U3 YYaCTBYIOIIUX B
peakiuu BEUIeCTB, TEIUIOBOTO A(PdeKTa peakldu Ha OCHOBE 3aKOHOB COXpPaHEHHUS MAacChl BEUIECTB,
MIPEBPANICHUS U COXPAHEHUS] SHEPTUU




IPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Teopernueckre OCHOBBI OPraHU4ECKON XUMHH
11 [IpeameT oprannyeckoi XuMuU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJTYYCHUU HOBBIX BEIIECTB M MaTEPHAIIOB.
' Teopust crpoeHust oprannyeckux coenuHenui A.M. bytinepoBa, €€ 0CHOBHBIE TOJIOKEHUS
12 CtpykTypHble (OPMYNIBI OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, W30MEpHs. XHUMHUYECKas CBsI3b B OPraHHMYECKHX
' COCTMHEHUSX — OJIMHAPHBIE M KpaTHBIC CBs3U. [IpencraBnenne o kiaccuukanuy OpraHndecKux BEIIECTB
13 Homenknarypa opraHn4eckux COeMHEHUH (CUCTeMaThuecKas) 1 TPUBHAIbHBIC Ha3BaHUSI BAKHEUIITUX TIPEICTaBUTEIICH
' KJIACCOB OPraHMYECKHUX BEIIECTB
2 YriaeBo10po/ibl
51 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — MPOCTEHUIIINE MPEACTABUTEIN AIKAaHOB: (PU3UYECKUE
' 1 XMMUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS U TOPEHUS), HAX0XKJICHHE B IIPUPOJIC, TTOTYICHHE U IPUMECHEHHIE
AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJIOTUYECKUU psifi. DTWIEH W MPOINUIICH — MPOCTEHIIME MPEICTABUTENN AJTKEHOB:
2.2 (dbU3UYeCKHe M XUMHUYECKHE CBOWCTBA (PEAaKIMU THIPUPOBAHMS, TAJOTCHUPOBAHMS, THApPATAIlMH, OKHCICHHS U
MOJIMMEPHU3AINH ), TTOJIyYCHUE U IPUMEHEHHE
53 Ankaguensl: OyramueH-1,3 u wetunOyragueH-1,3: cTpoeHue, BaKHEWIINME XHUMHYECKHE CBOMCTBa (peakius
' nonuMepu3aiun). [loydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTUYECKUNA psJl. ATETHUIICH — MPOCTEHIINI MPEICTaBUTEIb ATKHHOB:
2.4 COCTaB, CTpoeHHe, (pU3MUecKre W XMMHUYECKHE CBOMCTBA (peakuWH THAPUPOBAHUS, TajJOreHHUPOBAHUS, THApATAIIHH,
TOpPEHUs), OJIyYeHUE U PUMEHEHUE
2.5 Apenbl. beH3on: cocTtaB, cTpoeHue, GU3NUecKue U XUMUYECKHE CBOMCTBA (PEaKIMK TraJore€HUPOBAaHUS U HUTPOBAHUA),




MOJIydeHHe H IpuMeHeHue. Toiryos: coctaB, CTpoeHHe, (u3ndeckue ¥ XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYyYEHHE M IpUMEHEHHE. TOKCHMYHOCTh apeHOB. ['eHeTmyeckasl CBA3b MEXAY
YIJI€BOI0POJaMH, TPUHAUIEKAITMMHU K Pa3JIM4YHbIM KJ1accaM

2.6

[IpupoHBIe UCTOYHUKHU YrieBoaoponoB. [IpupomHblii Ta3 u nomytHeie HeTsIHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
CriocoOb1  mepepaboTku He(TH: TeperoHkKa, KpPEKUHT (TEPMHUYECKHH, KaTaIUTHYECKWi), mnuposm3. IIpomyKTer
nepepaboTk HeTH, MX TPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroJib U IPOAYKTHI €ro nepepadoTKH

Kucnopoacoaepxaiiye opraHuyecKue CoeTMHEHMs

3.1

[IpenenbHble 0OAHOATOMHBIE CIUPTHL. METaHO U 3TAHOJ: CTPOEHHE, GU3NYECKUE U XUMUYECKUE CBOICTBA (peakuuu ¢
aKTUBHBIMH MeETaJlJIaMH, TaJOr€HOBOJAOPOJAaMH, TOpeHHUE), MpUMEeHEeHHe. BoJopojHble CBSI3M MEXIy MOJEKylaMu
cnupToB. JlelicTBME METaHOJIa U 3TAHOJIA HA OPraHU3M 4eJoBeKa. MHOTOAaTOMHBIE CIUPTHI. DTUJIEHTIINKOJIb U TJINLEPUH:
CTpoeHue, (pru3nyeckne U XMMHUYECKHe CBOMCTBA (B3aMMOJIEHCTBHE CO HIENIOYHBIMU METalslaMHu, KaueCTBEHHAs! peaKius
Ha MHOTOATOMHBIE cupThl). JlelicTBUe Ha OpraHu3M yesnoBeka. [IprMeHeHre TiuleprHa U 3TUIICHITIUKOIS

3.2

®deHout: CTpOoeHUE MOJICKYITBI, (PU3UIECKHE U XUMUYECKHEe CBOMCTBA. TokcnuHOCTh (heHona. [Ipumenenue genomna

3.3

Anpaerunbl U KeTOHBL. DopManblIeruj, aneTalbIerHa: CTpOeHHEe, (PU3NYECKHe M XUMHYECKHE CBOWCTBA (pEaKIuu
OKHCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), IOTYICHUE U IPUMEHEHUE

3.4

OaHOOCHOBHBIE Tpe/eNibHble KapOOHOBbIE KUCIOThL. MypaBbuHAsi UM YKCYCHAasi KHUCIOTBI: CTpO€HHE, (HU3UYECKHe U
XMMHUYECKHE CBOMCTBa (CBOMCTBA, oOlIMe s Kijacca KHUCIOT, peaklus 3TepU(HKAIUH), MOJydeHUE U IpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KHUCIOTHI KaK NPEICTaBUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mblja Kak COJM BBICHIMX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeCTBIE

3.5

CrnosxxHble 3GUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['maponu3 cioxHbIX 3¢upos. Xupsl. ['maponus xupos.
[Tpumenenue xupoB. buonornyeckas pojib KUPOB

3.6

VYrneBojpl: cocTaB, Kiaccu(uKalus yriieBoJoB (MOHO-, TU- U TOJHcaxapusl). [roKko3a — mpoCTeHIIni MOHOCAXapu/I;:
OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI, (hU3MUecKre U XMMUYECKUe CBOIcTBa (B3auMmojericTBue ¢ ruapokcugoM menu(1l),
OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l), BocctanoBneHne, OposkeHHe TIII0KO3bI), HAXOXK ACHHUE B IPUPO/IE,
MpUMeHeHne, Ouosnorudeckas posb. PotocuHtes. Dpykro3za Kak H30Mep IIIOKO3bl. Kpaxmanm W memnmono3a Kak
pUpoaHbIe IoauMepbl. CTpoeHHe Kpaxmalia U eTon03bl. Du3nyecKkue u XMMUYECKUE CBOMCTBA KpaxMana (THIPOH3,




KaueCTBEHHAs! PEaKIys C UOJIOM)

4 A30TcoaepKalme OpraHnueCcKue COeIMHEHUS
41 AMWHOKHUCIIOTEI KaK aM(bOTepHI)Ie OpraHn4eCKUuC COCANHCHUSA. du3nyeckre U XUMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
' npumepe raunuHa). buonornueckoe 3HaueHne aMuHOKUCIIOT. [lenTuabl
42 benku kak mpupoaHbIE BHICOKOMOJIEKYISIpHBIE coeanHeHus. IlepBuuHas, BTopUuyHas M TpeTUYHAasl CTPyKTypa OEiIKOB.
' XUMHYECKUE CBOMCTBA OCIIKOB: THIPOJIN3, IEHATYPAIIH, KAYECTBEHHBIE PEAKITUU Ha OCITKU
5 BrICOKOMOTNIEKYIIAPHBIE COETMHEHUS
OcCHOBHBIE TIOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb
51 MOJIMMEPH3AIIIU, CPeAHssT MOJIeKysipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCTUHEHHH —
MoJIMMEpHU3alyAaA U NOJTMKOHACHCAI
59 DKCIepUMEHTAIbHBIE METO/bl M3Y4YEeHMsI BEIIEeCTB M WX IpEBpallleHUi: O3HaKOMJIEHHWE C o0pa3liaMu HPUPOJHBIX U

MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKoB. [loyueHne CHHTEeTUYECKOTO KaydyKa 1 pe3UHbI




11 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnyecknue OCHOBBI XUMUHU
XUMHUYECKUH deMeHT. AToM. Sipo aToma, U30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUYECKUe YPOBHH, MOTYPOBHHU.
1.1 AtomHbIe opOuTaNH, S-, P-, d-3meMeHTh. OCOOCHHOCTH pacpeeieHus 3JIEKTPOHOB M0 OPOUTAIISIM B aTOMAax 3JIEMEHTOB
TIEPBBIX YETHIPEX MEPHUOIOB. DIECKTPOHHAS KOH(PUTYpaIIsS aTOMOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux sneMeHToB .M. MenzaeneeBa. CBs3b NEPUOANIYECKOTO
19 3akoHa M Ilepmonnueckoir cuctembl xumudeckux annemeHToB .M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOECHUS
' aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XHMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX HMHU IMPOCTHIX U CIIOKHBIX
BEIIECTB M0 TPyIIaM U nepruoaaM. 3HaueHUe MepruoIMYeCcKoro 3aKoHa B pa3BUTHU HAYKU
Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BUIbl XUMUYECKOUW CBSI3M (KOBaJ€HTHAas HEMOJSpHAs U MOJIIpHasi, UOHHAs,
1.3 MeTanyeckasi). MIoHbI: KaTHOHBI U aHUOHBI. MexaHN3Mbl 00pa30BaHKs KOBAJIEHTHOW XUMUYECKOU CBsI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPpHBIN). BonopoaHas cBsi3b
14 BanenTtHocTh. DnekTpooTpuniatenbHoCcTh. CTereHb OKUCIICHUS
BemectBa MONEKYASPHOTO W HEMOJEKYJISPHOTO CTPOCHHs. 3aKOH IMOCTOSIHCTBA COCTaBa BelIecTBa. [HIbI
1.5 KPUCTAJIMYECKUX PEIIETOK. 3aBHUCHUMOCTh CBOICTBa BEIIECTB OT TuMAa Kpucramwimdecko pemérku. I[lonstHe o
JMCTIEPCHBIX crcTeMax. VICTUHHBIE U KOJJIOUIHBIE PacTBOPBL. MaccoBas [0S BEIIeCTBa B PaCTBOPE
1.6 Knaccudukanus HeopraHnueckux coeAnHennii. HomeHknatypa HeOpraHmueckux BeuecTB
17 Xumuyeckas peakius. Knaccuduxanuss XMMHUYECKUX peaklMidi B HEOPraHWYECKOW M OPraHMYecKOW XHMHH. 3aKOH
' COXpaHEHUsI MAaCcChl BELIECTB, 3aKOH COXPAHEHMSI M MPEBPAILLECHUS SHEPTUH NPU XUMUYECKUX PEAKIIUSIX
1.8 CKOpOCTh peakiyy, €€ 3aBUCUMOCTb OT pa3IMyHbIX (PaKTOPOB
1.9 OOpatumbie peakiuu. XuUMU4Yeckoe paBHOBecue. (DaKTOPHI, BIHSAIONIME HA COCTOSHHUE XHMUYECKOTO PaBHOBECHS.




[Ipunnun Jle larense

OnexTponuThueckas auccounanus. CuibHble U ciadble AeKTpouThl. Cpela BOAHBIX PAcTBOPOB BELIECTB: KHCHasd,

1.10 .
HeUTpasibHas, 1menoyHas. Peakin nonHoro ooMena
1.11 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIINH
2 Heoprannueckast xumust
Hemeramnel. Ilomoxxenne HemerauioB B llepuommueckoi cucreme xmMmuueckux diemeHToB JI.UMI. MenneneeBa u
2.1 0COOEHHOCTH CTpPOEHHUs aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MPUMEpe KUCIIOPO/Ia,
cepsl, hochopa u yriepoaa)
XUMHYECKHE CBOICTBA Ba)KHEHIIMX HEMETAJIOB (raJlor€HOB, Cephl, a30Ta, docdopa, yriaepola U KpPEeMHHUS) U UX
2.2 COCMHEHUN (OKCHJIOB, KHCIOPOJCOACPKAIINX KHUCIOT, BOJOPOJHBIX coeauHeHHH). [IpuMeHeHne BakHEMIINX
HEMETAJNIOB U UX COeTUHEHNI
Mertamnsl. [lonoxxenne metaiioB B [lepuonnueckoit cucreme xummudeckux smeMentoB JI.M. Menaeneea. OcobeHHOCTH
2.3 CTpOEHUS AIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue ¢usznueckue coiicTBa MeTayioB. CIlaBbl METalIOB.
DJIEKTPOXUMUYECKHUI P HAIPSHKEHUI METaJIOB
54 XUMHUYECKHE CBOWCTBA BAKHEHUIIUX METAUIOB (HATPWUM, KaJIMi, KaJIBbIM, MarHui, aJlOMUHHM, ITUHK, XPOM, XKEJe30,
' MeJlb) U ux coeauHenuit. O0mme cnocoObl mosiydyeHus Metauio. [IpumMeHeHre MeTaioB B ObITY U TEXHUKE
2.5 I'enetnueckas CBs3b HEOPraHUUECKHUX BEIIECTB, IPUHAICKAIINX K PA3IMUHBIM KJIaccaM
3 XUMUS U )KU3Hb
31 Ponp xumum B oOecreyeHHH 3KOJIOTMYECKOW, SHEPreTHYeCKOW U MHIEeBOH 0e30MacHOCTH, Pa3BUTHH MEIUIIMHBIL.
' [TonsiTHEe 0 HAYYHBIX METOIaX MO3HAHUS BEIECTB M XUMUYECKHUX peaKlnuii
[IpencraBienust 06 OOMMX HAYYHBIX MPUHIMIAX MTPOMBIIUICHHOTO MOJYYEHHs] BaXXHEHIIUX BelecTB. YenoBek B MUpE
3.2 BEIIECTB M MATEPUANIOB: BAKHEUIIINE CTPOUTENIbHbIE MaTepuajbl, KOHCTPYKIMOHHBIE MaTepHallbl, Kpacku, CTEKIIO,
KepaMuKa, MaTepuabl sl QJIEKTPOHUKHN, HAHOMATEepHAIIbl, OPraHuYeCcKie U MUHEPATbHBIE YI0OpEHHS
33 XuMHS ¥ 3I0pOBhE 4YENOBEKa: TpaBHUJia HUCIHOJIB30BaHUS JIEKAPCTBEHHBIX IIPErapaTroB, TMpaBuiIa O€30MacHOTO

HCIIOJIb30BAHUS MMPECTIapaToOB OBITOBOM XMMUU B MOBCETHEBHOM KH3HU







