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MHOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10 XMMHH Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe demepanpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHON MPOrpaMMbl CpPEIHEro 00I1iero oOpa3oBaHUs
(®OIT  COO), npencraBiaeHHblx B DeaepaqbHOM  TOCYAAPCTBEHHOM
obOpazoBarenpbHoM ctaHaapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranusamusx Poccuiickoit
®denepariuy, peaU3yOINIMX OCHOBHBIE oOOpa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTparerun pa3BUTHS BoclUTaHus B Poccuiickoi
Oeneparuun Ha nepuon A0 2025 roma» (Pacnopspbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOJXO/IOB K pa3pabOTKe MPOTrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHs 00YYalOUUXCS CPECTBAMU
yuebHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyaisHple nojiokeHus PI'OC COO o B3auM0OOOYCIIOBIICHHOCTH IIEJICH,
COJIepKaHUsl, PE3yJbTaTOB OOyYeHHS U TpeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHHKOB.

XUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alliy, SBISAETCS HEOTHEMJIEMON YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloOM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUYEBBIX IIEHHOCTEH, MNPUCYITUX
IIEJIOCTHOM CHUCTEME XHMHYECKOTO O0Opa3oBaHHS. OTH IICHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YEeJIOBEKa, a TaKXKe OKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3M0POBBI0 M TpUpPOJHOW cpeae. Peamusyercss xumuueckoe o00Opa3oBaHuE
o0y4Jaromuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Yy4EOHOIO
npeamMera «XUMUS», COIECPXKAHUE U IOCTPOCHHE KOTOPOIrO OIpEICICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CHenu(PuKd HayKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU MPHUPOABl U B MATEPUATBLHOM KU3HU OOIIECTBA, a TaKXe C YYETOM
o0lIUX 1eNied W MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeHero oo1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3IaHUM HOBOH 0a3bl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCHT CBOHM BKJIaJ B (POPMHUPOBAHUE PAMOHATHHOIO HAYYHOTO MBIIICHHS,
B CO3/IaHHE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPONBI U YEJIOBEKa, KOTOpoe (opMupyercs B XMMHUHM Ha OCHOBE MOHUMAHUS



BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHUSI B3aUMOCBA3U MEKIY
CTPOEHUEM BEUIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTMH MPUMEHEHHU 5.

TecHO B3aMMOZEICTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMHU, XMMHs CTaya
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TPyAa W KU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMEeHHas XUMHUS Kak Hayka
CO3MJATENIbHAS,, KAaK HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHA Ha pElIeHue
rJI0O0ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, YKOJIOTMYECKOM 0€30MaCHOCTH M OXPAHbBI 3/I0POBBS.

B coorBercTBUM € OOHIMMHU LENSIMH M TPUHIUIAMU CpPEAHEr0 OOLIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbI YPOBEHb
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Ui BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLMYMAa, [POJOJIKEHUS
00pa30BaHUs B pa3IUYHBIX 00JIACTIX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMu  npeamMera  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOIas W HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa
3HaHUW MO HEOPTAaHMYECKONM XUMHH (C BKJIIOUCHHEM 3HAHUHN W3 OOIIeH XUMUM) U
opraHvdeckod xumuu. POpMHUpPOBAHUE JTAHHONW CUCTEMBI 3HAHUN IPU U3Yy4ECHUH
npeaMera O0ECHeuMBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOrooopasus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPHI XUMHUH.

Crpyktypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckass Xumus» c(HOpPMUPOBAHA B MPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0/Ja K M3yYCHHIO Yy4yeOHOro marepuana M OO0YCIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUU  HAa  ONPEAEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4eCKOM XHMHUHU BEILECTBA
paccMaTpUBarOTCsl Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXMMHMUYECKHX U  DJIEKTPOHHBIX
MPENCTAaBICHUA O CTpoeHuu BemecTB. CBeaeHuss 00 H3ydyaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEAMHEHHMH. B Kypce OpraHM4ecKod XHMMHUHU IOJYy4arOT PA3BUTHE
c(OpMHUPOBAaHHBIE HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMsI MEPBOHAYAJIbHBIE
IPEJCTABJICHUS O XUMUYECKON CBSI3U, KIacCU(UKAIIMOHHBIX MPU3HAKaX BEILIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKII1H.

[lon HOBBIM yrjoM 3peHHs B TpeaMeTe «XuUMHs» 0a30BOrO ypOBHSA
paccMaTpHUBaeTCsl HM3YYEHHBIH Ha YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHUs
TEOpeTUYECKU MaTepual U (PAKTOJIOTUYECKUE CBEIEHUS O BellecTBax M
XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOy4YaIOIIMMCS TPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJOTMYECKUX MO3MIIMM,
IIyOKe TMOHATh HCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o01aromei 10 OOBICHSIONMIEH M TPOTrHO3UPYIOMIESH.

Ennnas cucrema 3HaHMM O BAKHEHIIHUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHMH, a TAaKKE€ O XMMHUYECKHX PEaKIMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJEMEHTaMHU COJEpP)KaHUS, HMEIOIMIMMHU KYJbTYPOJIOTMYECKUA W MIPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aMMOCBSI3U XHMHUU C
IPYTUMU HayKaMH, PAcKpbIBAIOT €€ pOJib B II03HABATEIIBHOM M MPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPHIIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHHMS 3HAHWM, PEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX UCCIIEIOBATENLCKUX 3ajad. B 1enom comepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS  U3YYEHUsS  OPUEHTHUPOBAHO  Ha
(GopmupoBaHue y 0OydarOIIUXCS MHPOBO33PEHUYECKON OCHOBBI Ul MOHMMAHMS
¢unocopckux HIEH, TaKUX KAaK: MATEpUAIBHOE €IMHCTBO HEOPraHWYECKOTO M
OpPraHUYEeCKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUM NYTEM DSKCIEPUMEHTA H
pellieHusT TMPOTUBOPEYUN MEXAY HOBBIMU (akTaMHM U  TEOPETUYECKUMU
PEINOChIIIKAMH, OCO3HAHUE POJIM XUMHUH B PEILIEHUH SKOJOTHYECKUX MpOoOieM, a
Tak)Ke MpodsieM cOepeXeHHs] YPHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3/IaHMS HOBBIX
TEXHOJIOTHI U MaTEPUaJOB.

B nmuane pemieHuss 3aad  BOCIUTAHHUS, PA3BUTHS U COLMAIIM3ALMU
Oo0Oy4aroumxcs MPUHATHIE MPOrpaMMON MO XHMHUU TOAXOIbI K OMpPEIEICHUIO
COJIEP)KaHMsI U TIOCTPOEHUS TpeIMeTa NpeaycMaTpuBaloT (QopMUpOBaHHE
YHUBEPCAJIbHBIX Y4€OHBIX JEWCTBHM, wHMeroUmMXx 0a30Bo€ 3HAYEHUE JUIs
pPa3NIUYHBIX BUJOB JEATECIBHOCTU: pEIICHUS MpoOieM, TIOUCKa, aHamu3a M
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISI IPUOOPETEHHUS OIBITa IPAKTUYECKOM
U HCCIIEOBATEIIbCKOW AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B NO3HAHUU
XUMUH.

B mnpaktuke mnpenosaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa30oBaHus, TaK U Ha YPOBHE CPEIHErO OOIIEro 00pa3oBaHus, IPHU ONPEACIICHUH
COJIEP)KATEIIbHOM XapaKTEPUCTUKH LEJeHd HU3Y4EeHHs NpeaMeTa HalpaBJICHUEM
NEPBOCTEIIEHHON 3HAYMMOCTH TPAJULMUOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTHYECKOM
NEATENBHOCTU YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C



METOJMYECKOW TOYKHM 3pPEHHUSI TaKOi MOAXOJ K ONpPEIEJICHHUIO LENed HU3ydeHUs
MpPEeIMETA SBIJISETCS BIIOJIHE ONPABIAHHBIM.

CoriacHoO JaHHON TOYKE 3PEHUsSI TJIaBHBIMHM LEISIMH W3Y4YEHHUs IpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsAIOTCS:

e (¢opMHpOBaHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaKk  BakHeHIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, B OCHOBE KOTOPOU
JIeKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKa HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTU JIOCTYIHBIX
000011IeHNI A MUPOBO33PEHYECKOI0 XapakTepa, 03HAKOMJIEHUE C HCTOpHEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlMi, HEOOXOIUMBIX Ui TPHUOOPETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIMX MECTO B MIPUPOJIE, B MPAKTUUECKON U MMOBCETHEBHOM KU3HMU;

e pa3BUTHE YMEHHIl U CIIOCOOOB JI€ATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJCHUEM  MpPaBUI
0e30macHOro OOpaIICHUs C BEIIECTBAMH.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHUs
peaMeTa B MporpaMMe Mo XMMHUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero odimiero oopazosanus. CeroaHs B
NpernojaBaHud  XUMHUU B OOJNBINEH  CTENEeHW OTAAETCA  MPEANOYTCHHE
NPAKTUYECKOM KOMIIOHEHTE COJepKaHUsl OOydeHHsl, OpPHEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHMKA 00111€00pa30BaTeIbHONM OpraHu3alliy, BIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHUSMHU aKTUBHOT'O TMOJYyYE€HHUS 3HAHUM U MPUMEHEHHS UX B pealbHOW >KU3HU
JUTSL PEILICHHS] TPAKTUYECKUX 3a]1a4.

B cBA3M c 3>TUM mnOpu U3y4eHUH OpeaMera «XUMHsD JOMUHHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4, Kak:

ajantanus o0y4aromuxcsl K YCJIOBUSAM JMHAMHYHO pPa3BUBAIOUIErOCs MHUpa,
dbopMUpOBaHUE  HWHTEUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHSTUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX, CBSI3AHHBIX C BEIIECTBAMH U UX
PUMEHEHUEM;

dbopmupoBaHue y OOY4YalOlIUXCA  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHUBEPCAIbHOE 3HAUYEHUE [JI Pa3JIMYHBIX BHUIOB
NEeSTENbHOCTU: PEILIeHUs Mpo0ieM, MOUCKa, aHaiu3a U o0paboTKu MH(OpMauu,
HEOOXOJUMBIX JJIi TPUOOPETEHMs] OMbITa JEIATEILHOCTH, KOTOpas 3aHUMAacT
BAXXHOE MECTO B I[IO3HAHWM XHMHUH, a TaKXKe IS OLEHKU C TMO3UIMUI



HKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTaHU3M UYE€JIOBEKa U IPUPOTHYIO CPENY;

pa3BUTHE MO3HABATEJIbHBIX HMHTEPECOB, HMHTEIUIEKTYAJIbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCOIb30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIE TEXHOJIOTHH JUIA TIOMCKAa W aHallu3a y4yeOHOH U
HAyYHO-TIOMYJIAPHON HH(POPMALINY XUMHYECKOTO COACPKAHMUS,

dbopMupoBaHue U pa3BUTHE Y O0yUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHU S, HA0IH01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOAUMbI, B YaCTHOCTHM, NpPU IUIAHUPOBAHUU M TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHUE Yy OOydammmxcsi YOeXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMUHU, €€ BaXXKHOM pOJIM B PEHICHUH TJ0O0AIbHBIX MpoOJIeM
PaIMOHATILHOTO MPUPOAONOIb30BAHMS, TIOTIOTHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepesKHOTro
OTHONIEHUS] K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHUS OIbITA
UCIOJIb30BaHUS TOJTYYEHHBIX 3HAHUW I TPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYAIUSIX, CBA3AHHBIX C XUMHUYECKUMH SIBIICHUSMU.

B yueOHOM mnnaHe cpenHero oOmEro oOpa3oBaHUs MPEIMET «XUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB IpeaMeTHoW ob0iactu «EcTecTBeHHO-HAYYHBIE
PEIMEThD».

OO011ee yncno 4acoB, OTBEACHHBIX ISl U3YYEHUS] XUMUH, Ha 0a30BOM YpOBHE
cpenHero obmiero oopasoBanus, coctaisier 68 vacos: B 10 kiacce — 34 ygaca (1
yac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hefento).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTndyeckue 0OCHOBBI OPraHUYeCKON XUMHH

[Ipeamer opraHuyecko XUMHU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MarepuajoB. Teopus CTPOCHHUS OPraHUYECKHUX
coenunenuii A. M. Bytnepona, e€ ocHOBHBIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHWYEeCKUX BelecTB. ['oMonorus, wu3oMepusi. XHUMHUYECKas CBSA3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukanuu opraHuyeckux BemniecTB. HoMmeHkmaTypa
OpraHUYECKUX COEJAMHEHUW (CUCTeMaThyecKas) U TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPECTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3Y4YEHHS BEIIECTB W WX MPEBpaIlCHUI:
O3HAKOMJICHHE C o0pa3llaMyd OpraHMYecKHX BEHIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICTMPOBAaHHWE MOJICKYJl OpraHWYEeCKHX BEIIECTB, HAOJIOJICHHE U
OMHUCaHNE AEMOHCTPAIIMOHHBIX OIMBITOB MO MPEBPAIICHUIO0 OPTAaHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIMBAHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMM psa. MeraH u 3TaH —
IPOCTCHUININE TMPEICTABUTEIN aIKaHOB: (U3MYCCKHE M XHMHUYECKHE CBOMCTBA
(peakiuy 3aMelieHuss W TOpEHHUs), HaXOXKJICHHE B MPUPOJAE, TMOJy4YeHHE W
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUUECKUMN psAsl. DTHICH U MPOMUJICH —
MPOCTEUININE TPEICTABUTEIN AJIKCHOB: (U3WYECKHME U XUMHUYECKUE CBOMCTBA
(peakuyu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUApaTallUud, OKHUCJICHUS U
MOJIMMEPU3AIINH ), TIOJTYYCHHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIIIHE
XUMUYECKUE CBOMCTBA (peakius mojumepusanuu). [loaydyeHne CHUHTETHYECKOIo
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TIPOCTEUINHUM TMPEeJACTABUTENb AJIKWHOB: COCTaB, CTpOEHUE, (U3NYECKHE H
XUMUYECKUE CBOMCTBA (pEaklUM TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTaIlUH,
TOpEeHUsl ), MOJTy4YeHUE U TPUMEHECHHUE.

Apenbl. beHzou: cocraB, cTpoeHHe, (DU3NUECKHUE U XMMHUYECKHE CBOMCTBA
(peakuuy raJlor€HUPOBAHUS U HUTPOBAHMS), TIOJyY€HUE U NIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  ¢uzudeckue U  Xumuueckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NONYYeHUue U npumeneHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBS3b MEXKYy YIJIEBOJOPOAAMH, NPHHAIICKAIMUMH K
Pa3IMYHBIM KJIACCaM.

[IpuponHbIE HMCTOYHUKH YIIIEBOAOPOAOB. lIpMponHBI ra3 W MOIyTHBIE
HedTauble Ta3pl. HedTe m e€ mpoucxoxnenune. CriocoObl nmepepadOTKH HEPTH:
NEPEerOHKa, KPEKUHT (TEPMHYECKUM, KaTaTuTHYeCKuil), muponus. [IpogyKTsi
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yrojib U MPOJYKTHI €ro NepepadoTKH.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJIEHHE C oOpa3llaMu IJJacTMAacC, KAay4yKOB W PpE3UHbI, KOJUICKIIUU
«Hedtp» u  «Yrompy, MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIOr€HOINPOU3BOIHBIX, TPOBE/ICHUE MPAKTUYECKON pabOThI: MOJYyYEHHE HTHIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucienuss 1o ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucaopozacoaep:xamnue oprannyecKue coeInHeHHs

[IpenenbHple ONHOATOMHBIE CHOUPTHL. MeTaHON MW ASTaHON: CTPOCHHE,
¢u3nyeckue U XUMUYECKHME CBOMCTBA (peakUMM C AaKTHUBHBIMH MeTajljlaMH,
raJIoreHOBOAOPO/IaMH, TOpPEHHE), NpUMEHeHHe. BoaopoaHble CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelCTBME METaHOJIa ¥ ATAaHOJIa HAa OPTaHU3M YEJIOBEKa.

MHoOroaToMHble  COMPTHIL. ODTWICHIJIMKOJIb W  TIUUEPUH: CTPOCHHE,

dbu3uyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJACHCTBUE CO IIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAsl PeaklHsi Ha MHOrOaTOMHBbIE CHOUPTHI). [leiicTBue Ha
Oopranu3M 4esoBeka. [ [puMeHeHne rmiepruHa u 3TUICHTJIMKOJIS.

deHON: CTpOEHWE MOJEKYNbl, (U3HUYECKHE W XUMUYECKHE CBOMCTBA.
Tokcuunocts (penoua. [lpumenenue denomna.

Anpnerupl U kemouvl. DopManpiaeruj, aUETAIBAETHUN:  CTPOCHHUE,
dbuznueckre U XUMHUYECKHE CBONCTBA (PEaKIMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEaKIUN), MOJyYEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpENENbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KUCJIOTBI: CTPOCHUE, (PU3MYECKue W XUMHUYECKHUE CBOMCTBA (CBOWCTBA,
oOurue /Ui Kjacca KUCIIOT, peakius 3TepuduKaIim), moiydeHue u npuMeHeHue.
CreapuHoBasi M OJEHMHOBAs KHUCJIOTHI KakK MPEACTABUTENIM BBICIIUX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

CnoxHbie >GuUpbl KaK TPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. [‘maponus
cinoxHbIX 2¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. bruonornueckas
POJIb JKUPOB.



YrmeBoasl: cocTaB, KiaccupUKanMs ~ YriaeBomoB  (MOHO-, U- U
noyiucaxapuibl). I'Jroko3a — MpocTelnii MOHOcaxapuJ: 0OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3NYECKUE U XUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcuom Menu(Il), oxkucnenme ammuadHbM pacTBOopoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKJICHHE B NPUPOJIE, NPUMEHEHUE,
ouonoruyeckas poJib. @otocunres. pyKkTo3a Kak H30MEP TIIFOKO3bI.

Kpaxman u nemirono3a kak NpupoaHble nojuMepsl. CTpoeHHe Kpaxmana U
HEeJUTI0J03bl.  PU3HUYEeCKHME W XMMHYECKHE CBOMCTBAa KpaxMmana (THApOJIuU3,
KaueCTBEHHAs PEaKkLUsi C HOJOM).

OKCIEpUMEHTAIbHBIE METOAbl M3y4EHHs BEUIECTB M WX IPEBpAlllCHUIL:
IpOBE/ICHNE, HAONIOJEHUE M OMNMCAHHUE JIEMOHCTPAIL[MOHHBIX OIIBITOB: TOPEHUE
CHMPTOB, Kaue€CTBEHHbIE PEAKLUU OJHOATOMHBIX CIIUPTOB (OKUCIIEHHE ATaHOJA
okcusioM Mmenu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
runpokcusiom Menu(Il)), anpaern1oB (OKMCIeHNEe aMMUAYHBIM PacTBOPOM OKCHJIa
cepebpa(l) m rmapoxcugom memu(ll), B3amMomeicTBHE Kpaxmania C HOJIOM),
IIPOBE/ICHNE IPAKTUUECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHeie 3amaun.

BeluucieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MUCXOAHOI0 BEIECTBA WIM MPOAYKTa PEaKIUH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcoaepxaliyie OpraHuu4eCcKUe COSIUHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHMYecKue coelruHeHus. Puznueckue
U XMMHUYECKHUE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe TiuiuHa). buonorumueckoe
3HAYE€HWE aMUHOKUCIIOT. [lenTubl.

benku kak mNpuUpogHBIE BBHICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOPUYHAsA M TPETUYHAS CTPYKTypa OenkoB. XUMHYECKHE CBONCTBA OEIIKOB:
TUJIPOJIN3, IEHATypalysl, KAUeCTBEHHbIE PEAKLIUU Ha OEJIKU.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IIPEBPALLECHUN:
HAOJII0/IEHUE U OMHMCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpaIs OelIKOB MpH
HarpeBaHHUM, LIBETHBIE PEAKIINU OEIKOB.

BbicokomoJieKy IsIpHbIe COeAUHECHUSA

OCHOBHBIE NMOHATUS XUMHUU BBICOKOMOJIEKYISIPDHBIX COCIMHEHMI: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJUMEPHU3ALNH, CPEAHSA MOJEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
NOJIMMEPHU3alls U ITOJTMKOHICHCALIHSL.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE ¢ 00pa3liaMy MPHUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3U.



Peanmu3anus MeXIpeaMETHBIX CBS3E€U MPU U3YYEHUN OPraHUYECKOW XUMHHU B
10 xnacce OCYIIECTBISIETCS YEpEe3 HUCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAaY4YHBIX MOHATHH, TaK U TMOHATHUH, SBISIOMIMXCS CUCTEMHBIMHU [JISI OTAEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01me ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUYHBIN (haKT, THUIOTE3a,
3aKOH, TEOpHs, aHAIM3, CHUHTE3, KiacCUdUKalMs, MEePUOIUUYHOCTb, HAOIIOACHUE,
U3MEpEHUE, FIKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: MmaTepusi, DJHEprusi, macca, aToM, DJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHHE
BEIIECTBA, (M3MUECKUE BEIMUYUHBI U SAMHUIIBI UX U3MEPECHHUSI.

buonorus: kierka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3Me,
dboToCUHTE3, OMOJIOTMYECKU aKTHUBHBIC BellecTBa (O€IKHU, YIJIEBOJbI, JKUPHI,
(epMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAeMbI€, TOIUIUBO,
PECYPCHI.

TexHonmorus: NUUIEBBIE MPOAYKTHl, OCHOBBI PALMOHAIBHOTO MHUTAaHUS,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE M KOCMETUYECKUE IPENapaTsl, MaTEPUAIILI U3
HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTTAHUYECKAA XUMUSA

Teopernyeckue 0OCHOBbI XUMHUU

XUMUYECKUN dJIEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
00o0J10uKa. DHEpPreTuueckrue ypoBHH, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
sneMeHThl. OCOOEHHOCTH paclpeeneHus] 3JIEKTPOHOB MO OpOUTaIsIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYpAITHs aTOMOB.

[lepnonnueckuii 3akoH u [lepuonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBa3b MEPUOIUUECKOrO 3aKkoHA U [leprmoanyueckoil cucTemMbl
xumMu4deckux asnemeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOpUEU CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOKHBIX BEIIECTB IO TpyNnmnaM U IepUuojaM.
3HavYeHue MePUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHYECKass CBSI3b. BHAbI XUMHYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJIApHAs W MOJIsIpHAasi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbii). BogopoaHast cBs3b. BajaeHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucienusi. NoHbI: KATUOHBI U @aHUOHBI.



BemectBa MOJEKYASIPHOTO U HEMOJIGKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTAaBA BENMIECTBA. THIIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH.

[lonsate o gucnepcHbIx cucreMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBast 107151 BelecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIEeCTB. ['eHeTHYecKas CBSI3b HEOPraHUYEeCKUX BEILECTB,
NPUHAJICKAIINX K PA3IMYHBIM KJIaCCaM.

Xumuueckass — peakiusa. Krmaccudukamuss  XMMHYECKUX — peakluil B
HEOPraHUYECKOM M OpPraHMYeCcKOM XUMHUH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBPALIEHUS SJHEPTUU [P XUMHUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (akTopoB. OOpaTumbie
peakiuuu. XuUMHUYECKOe paBHOBecue. {DakTOpbl, BIMSIOIMIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunuun Jle [larense.

DnekTponuTrudeckas nuccoruarus. CHibHBIC U cllaObie dJeKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUMN:
nemoHctpanus Tabmun «l[leproguyeckas cucrema xumuyeckux snementon 1. U.
MenneneeBay, U3ydeHUE MOJENCH KPUCTALTUYECKUX PEIIETOK, HAOMIOJCHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iOkKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalM3aTOpPa, ONMPEIEICHUE CPEALl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAILHOIO WHAUKATOpPA, PEAKIUM HOHHOrO OOMEHa),
IPOBEJICHUE MPAKTUUECKON paboThl «BiustHuEe pa3nudHbIX (PaKTOpPOB HA CKOPOCTH
XUMUYECKOU PEAKIIANY.

PacuérHble 3agaum.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHX PpEAKLIHUM, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUYETHI, pAaCUEThl C MCHOJBb30BAHHEM IIOHATHUS «MAaCCOBAs
JIOJISI BEILIECTBAY.

Heopranuveckast xumus

Hemeramnel. Ilonmoxxenme HemerannoB B llepmogmueckon cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U OCOOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (Ha MpuMepe
KHUCJI0pOo/a, cephl, pocdopa u yrieposaa).

XWMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETA/UIOB (TaJION€HOB, CEpHI, a30Ta,
dochopa, yriepomsa U KpEeMHHs)) W MX  COCIMHEHUH  (OKCHJIOB,
KHCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COETMHEHUN ).

[IprMeHeHne BAXKHENIIINX HEMETAIUIOB U UX COCIMHEHUM.



Meramnsl. [lonoxenue meramwioB B Ilepuonnueckoi cucreMe XMMHUYECKUX
sanemenToB /. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK
aToMOB MeTajuioB. O6mme (usnyeckue cBoicTBa MeTauioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKHAN AT HAPSKEHUN METaJUIOB.

XUMHYECKUE CBONCTBA BaKHEUIIIMX METAUIOB (HATpPWM, KU, KajablLIMi,
MarHui, allFOMUHUMN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHMUIA.

OO6mue cnocoObl MonMy4eHus: MeTauioB. IIpuMeHeHue MeTamioB B OBITY W
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3Y4YEHHS BEIIECTB W WX MPEBpaIlCHUI:
U3YYCHHE KOJUIEKIUH «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lay, HaOJIOJEHUE W ONUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE THAPOKCHIA AITIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U LIEI0YEel, KAUECTBEHHbIC PEAKIIUU Ha KATUOHBI METAJLIIOB).

Pacuérurle 3amaumn.

Pacuérer maccel BemiecTBa Wi 00bEMa Ta30B MO HM3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OFHOrO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIH OTHO
W3 BEILIECTB UMEET MTPUMECH.

XuUMHUS ¥ KU3Hb

Ponp xuMum B 0OECreYEeHUM SKOJOTMYECKOM, IHEPreTUYECKOM U THUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIIAX  TPOMBIILJIEHHOTO
MOJIYYEHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuanabl, KOHCTPYKUHOHHBIE MAaTepHajbl, KpacKdh, CTEKJIO, KepaMHKa,
Marepuaibl Uisl SJIEKTPOHUKH, HAHOMATEpUasbl, OPraHUYECKUE U MHHEPAIbHBIC
yI00peHus.

XuMHSI U 340pOBbE 4YEIIOBEKA: IMpaBUja HCIOJIb30BAHUS JICKAPCTBEHHBIX
pernapaToB, MpaBuia OE30MacHOI0 UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanius  MeXNpeAMETHBIX  CBSI3€d TpU  HU3ydyeHUHW oOmed u
HEOpraHW4YecKorM XxuMuu B 11 Kiacce oCymecTBIsSETCS 4epe3 MCIOJIb30BaHUE KAK
OOIUX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK ¥ TOHATUN, SBISIONIUXCS
CHUCTEMHBIMHU ISl OTAECIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmuMe ecTeCTBEHHO-HAYYHbIC TMOHSTHUS: HAy4YHBIN (PaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOII0IeHNE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepusi, SHEPIusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOaKTUBHOCTh, MOJICKYJIa, SHEPIeTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (DU3NUYECKUE BEJIMUYUHBI U €AMHUIBI MX
WU3MEPEHUsI, CKOPOCTb.

buonorusi:  knerka, opraHu3M, JKOcHCTeMa, Ouochepa, Makpo- u
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpalibl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
pECYPCBIL.

TexHomorusi: XMMU4YecKasi MPOMBIIUIEHHOCTb, METAJLTyprus, MPOU3BOACTBO
CTPOUTEINIbHBIX MATEpUaIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHUILEBAs
IPOMBIIUIEHHOCTb,  (hapMalleBTUYECKasl  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHUX MPENnaparoB, IMPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpHasoB,
AJIEKTPOHHAS! MPOMBIILIEHHOCTh, HAHOTEXHOJOTUH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHUS
00yJaromuUMHUCs TIPporpaMM CpEIHEro oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOW — IJis
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SABJISETCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B CcOOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHHE OOYYaIOIMMHUCS POCCUICKON TpPaKJAHCKOM HUICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH ¥ CaMOOIIPE/IEIICHUIO;

HaJIM4Kie MOTUBALIUU K O0yUYEHUIO;

[[eJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUIN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUi 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh MU CHOCOOHOCTH OOY4YaloIUXCS PYKOBOICTBOBATHCA B CBOEH
NESATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS YKOJIOTUYECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
LU U CTPOUTD KMU3HECHHbIC ILJIAHBI.

JIuyHOCTHBIE pe3yNIbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTalTCs B
€IUHCTBE Y4YEOHOM W BOCIUTATECILHOW JEATETLHOCTM B COOTBETCTBUH C
T'YMAHUCTUYECKUMU, COLUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU
U HjaealaMyd POCCUHCKOro TPakJaHCKOTO OOIIeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMH ¥  TPaBWJIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJICHUS JUYHOCTH
00y4Jaromuxcs.

JIuyHOCTHBIE pe3yNlbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OMbITA MO3HABATEIBLHONM M TPAKTUYECKON esATeIbHOCTU
00y4Jaromuxcs Mo pean3ali IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIbHBIX HOpPMax MW TpaBWIaX MEKIUYHOCTHBIX
OTHOIIECHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESATEIBHOCTA TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHUsS, JIOTHUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HaCJICAUIO
OTEYECTBEHHOM XUMUH;

YBOXEHUSI K TIPOILIECCY TBOpPUECTBA B 00JIACTU TEOPUU U IPAKTUUECKOTrO
NPUMEHEHUS XUMUHU, OCO3HAHUSI TOTO, YTO JIOCTUXKEHHSI HAYKU €CTh pPe3yJbTar
JUIMTENIbHBIX ~ HAOMIOACHUHM, KPOIMOTJIMBBIX  3KCIEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa U TO03HABATEJIbHBIX MOTHBOB B MOJYYEHUH U MOCIEIYIOLIEM
aHanu3e MH(OpMAIMU O MEePeAOBbIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIE C XUMUYECKUMU SIBJICHUSMU,
U MPUHUMAaTh OCO3HAHHBIEC PELICHUS, OPUECHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IECHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M TMOCTYNKH CBOMX TOBApHIIEH C
MO3UILIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3J0pOBOr0 M 0Oe30macHOro oOpasza JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DM3HYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE€30I1acHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYAOBOU JEATEINBHOCTH;

MMOHUMAHUSI LEHHOCTH TpaBUJl HWHIWBUAYAIBHOIO M  KOJUIEKTHUBHOI'O
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOITNX 370POBBIO M KU3HU JIFO/ICH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYruxX BUOAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCcTUE€ B PEIICHUUM NPAKTUUECKUX 3ajad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUYEeHHIO npodeccuil pa3inyHoro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJSAM TPpyAa U pe3ysibTaTaM TPYJIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPaeKTOpUU
oOpasoBaHus, Oyaymed mpodeccur W peaau3aliuud COOCTBEHHBIX JKHU3HCHHBIX
IUTAHOB € Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, UHTEPECOB U
noTpedHocTeN 001IEeCTBa;

6) 3K010ru4ecKOro BOCIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLIMATIBHOM CPENBL;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJNBb30BAHUSA JOCTHKEHUNH XUMUU IS
pEUIEHUs BOIPOCOB PAllMOHAIBHOIO PUPOAOIIOIb30BaHNU;

AKTUBHOTO HENPUATHS JIEWCTBHUM, NPHHOCAIIUMX BpEd  OKpYKarollen
IPUPOIHON Cpejie, YMEHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIEJICTBUS MPEAIIPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, YKOJIOTHYECKOU KYJIBTYPHI,
OIIbITa NEeATENbHOCTU AKOJIOTHYECKON HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSTH UJACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUA CHeUM(UKH XUMUM KakK HayKd, OCO3HaHUS €€ poiu B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
IPEJICTAaBIICHUsI 00 OKPY’KaIOIIeM MUPE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHWU TNPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpOoOJIEM COXpPaHEHHUS
IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XHMHH JJS  COBPEMEHHOMU
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAMpPaBIEHHOCTH W BAXKHOW pOJU B
CO3/IaHUM HOBOM 0a3bl MaTepUATbHOU KYJIbTYPHI, PEIICHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIIEBON H
HKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUH MEIWLUHBI, O0ECHNEUYEHUU YCIIOBHM
YCHOEIIHOIO TpyJda W DHKOJOTMYECKH KOMGMOPTHOW KU3HHM KaXIOro 4YjeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: IIOHMMAaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HMCIOJb30BaTh



MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEro MUpa H
MIPOUCXOAIINX B HEM U3MCHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB M HMEIONIMXCA JaHHBIX C IEJbI0 TOJYy4EHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIOB30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus mpooJieM B PeaTbHBIX JKH3HEHHBIX CUTYAITUX;

WHTEpeca K TTO3HAHUIO U UCCIIEI0BATEIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrHoHaIbHOMI

NESATENbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOSCHUS YU4eOHOTO TpeaMera «XuMus» Ha
YPOBHE CpEJIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TSt dbopMUpoOBaHUS MHPOBO33PEHUS oOyyaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIC MOHATHUS, OTPAKAIOIIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa H CHenupuKy METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, PHEPIHUs, SIBJICHUE,
IPOIECC, CUCTEMa, HAyYHbIH (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE JNEHCTBUS (MO3HABATENIbHbIC, KOMMYHHKATUBHBIE,

pErynsiTUBHEIE), o0ecrneynBaronue dbopmupoBaHue b yHKITMOHATBHON
I'PaMOTHOCTH U COITUAIBHON KOMITETCHIIMH 00 y4JaroIIuXCs;
CIOCOOHOCTD 00 y4aroumxcs MCITOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHBIC yueOHBbIC
JIEVICTBUSA B IO3HABATEIBHOW U COLIMATILHOM MTPAKTUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHUKATHBHBIMH W  PETYISATHBHBIMHU
JICUCTBUSIMU.

Osiagenue YHHUBEPCAJIbHbIMHA Y4eOHBIMU NMO3HABATEJIbHBIMH
JeMCTBUSIMM

1) 6a30BbIE JTOTUYECKHE AeiCTBUSA:

CaMOCTOSITCIbHO  (DOPMYJIMPOBATh M aKTyaJU3WpoBaTh  IMpodJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OMpeaeNsITh e JEATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITETLHOCTH C TTOCTABJICHHBIMH LEISIMU;

WCIOJIb30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKUA TMOHATHUN M yCTaHABJIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUU Ui KiIacCU(PUKAIMUA BEIIECTB H
XUMHUYECKUX PEAKIINN;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AHAJIOTUHU), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI 1 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIC MIPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaknuu — TPU PEUICHUW YJIEOHBIX IMO3HABATEIBHBIX W TMPAKTUUECKUX 3a7ad,
NPUMEHSTh HA3BaHHBIC MOJIENbHBIC MPECTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEILIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKHE TeHCTBUSI:

BJIQJIETh OCHOBAaMHM METOJIOB HAYYHOI'O IMO3HAHUS BEIIECTB U XUMHYECKUX
peakum;

bopMyIMpOBaTh LIETU U 3314l UCCIIEIOBAHNUS, UCIIOIb30BaTh TOCTABICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIC BOIMPOCHI B KadeCcTBE HMHCTPYMEHTa
MO3HAHUS W OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CY)KJICHUMH;

BJIQJICTh HAaBBIKAMU CAMOCTOSITEJILHOT'O TUIAHUPOBAHUST W TMPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIIOATh 32 XOI0M
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIHpoBaTh
00001IeHNS ¥ BBIBOJI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJIbTATOB UCCICIOBAHUS,
COCTaBJIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIIEe0OBATEIbCKOM U MPOEKTHOU
NEATeNbHOCTH, TMPOSIBISATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJOB PEIICHUs] TMPAKTUYECKUX 3aJay, MNPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) pa6ora ¢ uapopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHpopManuu (HaydHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcel HTEpHETa), aHanM3UpoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
peICTaBJICHUS, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTD u
HEMIPOTHUBOPEUHNBOCTb;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope uHbOpMaAllMU, HEOOXOAUMOW ISl  BBIMOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

NpUOOPETAaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpeacTaBICHUS
uH(popMaluK (CXeMbI, rpapuKy, TUarpaMMbl, TAOJIULBI, PUCYHKH U APYTUE);

UCIOJb30BaTh HAay4YHBIM SI3bIK B KauecTBE CpeICTBa MpH padbore cC
XUMUYECKON uH(pOpMalMe: NpUMEHATh MeXNnpeaMeTHble ((usuyeckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBUATYpPhI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPE0Opa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarJIsAHOCTH.

OsgJ1aieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU /1€ICTBHSIMH:

3a71aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXIAaeMOM TEMbI B XOJi€ AMAora U/Wiu
IUCKYCCHHW,  BBICKa3biBaTh  HUACH, (QOPMYIUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NIPENTIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEN pPE3yJIbTATOB ITO3HABATEIBHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMU IIPH BBIOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEJOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, PealM3alli y4eOHOro MPOeKTa U (POPMYIUPOBATH BBHIBOJBI
0 pe3yJibTaTaM NPOBEIEHHBIX MCCIIEIOBAHUN NMYTEM COIJIACOBaHUS MO3MIMUN B
X0J1e 00CYXKJIeHHsI 1 0OMEHa MHEHUSIMHU.

Ogy1aieHre YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOKO ITO3HABATEJIbHYIO
NEeSTENbHOCTh, ONpeAesss e Ledau W 3alayd, KOHTPOJIUPOBaTh M 1O MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEUIaraeMblii  alrOPUTM JIEUCTBUU MpuU
BBIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/lad, BbIOMpaTh Haumbosee
3¢ (deKTUBHBI cHOCO0 MX pelIeHUs € Y4ETOM IOJYyYEHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHUYECKHX PEAKIUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIBHOCTH Ha OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHU B TIO3HAHUU SIBIICHUH



npupoasl, B  (OPMHUPOBAHMM MBIIUIEHUS W KYJIbTYpbl JMYHOCTH, €€
(YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUs PAKTUYECKUX 3a1a4
U 9KOJOrMYecKd OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAralolMe TMOHATUA (XMMHUYECKUH DSJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMHYECKas
CBSI3b, CTPYKTypHast popmyna (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJSIpHBIA O00BEM, YIIepoAHBIA CKelleT, (GYHKUMOHAJIbHAS Tpymmna,
paguKal, u30Mepusi, U30MEPBI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOIOPOJIBI,
KHCIIOPOJI M a30TCOACPKAILINE COEOUHEHHS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
oprannueckux BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHHUS Macchbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMUH; MHUPOBO33PECHUECKHUE 3HAHUS,
JeKallMe B OCHOBE IIOHMMAaHUs IPUYUHHOCTH M CUCTEMHOCTH XUMHMYECKHX
SABJICHUM, (AKTOIIOTUYECKHE CBEJEHUSI O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30I1acHOM HCMOJb30BaHUM BAXKHEHIIUX OPraHUYECKUX BELIECTB B OBITY H
MIPAKTUYECKOM JEATEIbHOCTH YEIOBEKA;

C(OPMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpHbIE MpPU3HAKU IOHATHUH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MUCIIOIB30BATH COOTBETCTBYIOIIME MOHATHS INPU
OIMCAHUHU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJNb30BaTh XUMUYECKYIO CHUMBOJIMKY JJIs
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaIlIEHHON)
GopMysl OpPraHMYeCKMX BEIIECTB M YypPaBHEHHM XUMHUYECKMX pEaKIui,
W3rOTaBIIMBATh MOJEIM MOJEKYJ OPraHWYECKUX BELIECTB ISl WIUTFOCTPALHUM UX
XUMHYECKOT0 ¥ IIPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABJIMBATh MPUHAJIEKHOCTh HM3YyYEHHBIX
OpraHMYECKUX BEHIECTB IO HMX COCTaByY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme CcoeIuHeHUuN (yrJIeBOAOPOJbI, KHUCIOPOJ U a30TCOMAEpIKallie
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUS I10
cucreMarnuecko HomeHksarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHBIC
HA3BaHMS OTIEIBHBIX OPraHMYECKHX BEIIECTB (3TWJIEH, IPOIMIIEH, alEeTUJIEH,
STWIEHTJIMKONb, TIUMUEPUH, (EeHOd, (GopManbAerul], aueTalbIerusl, MypaBbHHAs
KHMCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBAsA KMCIIOTA, IIIFOK034,
dpykTO3a, Kpaxmal, HeJUI0J03a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHMSI OIPEAENATh BHJBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



C(OPMUPOBAHHOCTb YMEHHS TPUMEHATH TMOJOKEHHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miist 00bsSCHEHHS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;

c()OPMUPOBAHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
dusznyueckre M XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENICH Pa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIMWJIEH, AlleTHJIEH,
Oyranuen-1,3, merunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TIIALEepUH, (EHOJ, aleTalbJIerua, MypaBbHHAs M YKCYCHasi KHUCIOTHI, TIIOKO3a,
Kpaxmall, IeJITI0103a, AMUHOYKCYCHAsl KUCII0Ta), WIUTFOCTPUPOBATH T€HETHUECKYIO
CBSA3b MEXJYy HUMH YpPaBHEHUSMHU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJAHOIO
Ceipbsi  (HE(Th, TPHUPOAHBIA Ta3, VYrojib), CHOCOOBI WX TMEPEepPadOTKH U
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEePePadOTKY;

chOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEILECTBA WM MPOAYKTa
pEeaKkIUu 1O M3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OIHOTO U3 HCXOAHBIX
BEIECTB WM MPOAYKTOB PEAKLIUHN);

C(OPMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO/Iax HAYyYHOrO MO3HAaHMS, UCHOJIb3YEMbIX B XUMHUHU MPU U3YUEHUU BEIIECTB U
XMMHUYECKUX sABJICHUH (HaO0ieHIe, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE),
UCIIOJIb30BaTh CUCTEMHBIC XWMHWYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKW3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEHIECTBAMHU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJTIOJATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
NMocy0oil M J1abopaTOpHBIM O0OpPYJOBaHHEM, a TaKXe MpaBuiIa OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHHUIO JJAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKHUM
AKCIIEpUMEHT (IIPEeBpaIIEHUSI OPraHUYECKUX BEIIECTB IIPU HarpeBaHUU, MTOTYyUCHHE
STUJIEHA M M3YYEHHE €ro CBOICTB, KaYeCTBEHHbBIE PEAKUHUU OPraHUYECKUX
BEIIECTB, JIEHATypalus OETKOB MpPHU HArpeBaHWU, I[BETHBIE peakiMu OEJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKM O€30MaCHOCTH NIpU OOpalleHuu C
BEUIECTBAMU U J1aO0OPATOPHBIM OOOPYIOBAHHUEM, TMPEACTABIATh PE3YJIbTAThI
XMMHUYECKOTO JKCIIEPUMEHTa B (OpME 3allUCH YpPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTHUYECKHA AHAIU3UPOBATH XUMHUUYECKYIO
uHGOpMAIMIO, TOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICcTBAa MacCOBOM
uHdopmanuu, MHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OMacHOCTh BO3JCUCTBUS HA JKWBBIC OPraHU3Mbl OMPEICIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMAasi cMbIich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI M TPEIOTBPAIICHUS WX BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YEJI0BEKa,

JUTsT OOYJaroIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
IPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIMHBIX METOJaX IMO3HAHUS BEIICCTB M
XUMHUYECCKUX SBJICHU;

JUISL CHenbIX M CIa0O0BUIAIIMX OOYyYalOlIUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XMMHAYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOmass W HeopraHuyeckas
XUMUSD OTPAKAIOT:

chOpMUPOBAHHOCTh ~ MPEJCTABICHUM: O XHMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHHM B TIO3HAHUM SIBJICHUI
npuponbl, B (OPMUPOBAHMHM MBIIUIEHUS W  KyJAbTYphl  JIUYHOCTH, €€
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHWYECKMX  3HaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraolne MOHATUA (XUMUYECKHI 3JIEMEHT, aToM, W30Tom, S-, p-, d-
ANEKTPOHHBIE OpOUTANM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJIAPHBIM O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHh OKUCIEHUS, XUMHUYECKas CBS3b
(KOBaJIEHTHAsI, MOHHAS, METALTHYECKAs], BOAOPOAHAs), KpUCTAIUTUUECKasl pElIETKa,
TUIIBI  XMUMHMYECKUX  pPEaKIUd, pacTBOp, AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pEaKIuy, XUMUYECKOE DPABHOBECHE); TEOPHUH W 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON aucconmnanuu, nepuoanuecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUSI MAaCChl BEILIECTB, 3a4KOH COXPAHEHUS W MPEBPAILCHHS SHEPrUuu
Py XUMUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUU SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIKAIUE B OCHOBE MOHMMAHUSI MPUYMHHOCTU U
CUCTEMHOCTH XUMHWYECKHUX SIBICHUH, (PaKTOJIOTMUECKHE CBEICHHUS O CBOMCTBAX,
coCTaBe, MOJYYeHUU U 0€30MMaCHOM HCIIOIL30BaHUN BAKHEUIIINX HEOPraHUYECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKON NEATEILHOCTH YETIOBEKA;



chOpMUPOBAHHOCTh YMEHUW BBISABISATH XapaKTEpHBIC MPU3HAKK TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIME NMOHATHSA INPU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX IIPEBPAIICHUN;

c()OPMHUPOBAHHOCTh YMEHHI HCIONb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocraBiieHuss GOpMyJlT BEHIECTB M  ypaBHEHUM XMMHUYECKHX  PEaKIIH,
cuctematuueckyro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTAEIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbId ras, YIJEKUCIbIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETAlIEHAsl U3BECTh, MUTHEBASI COJIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPENENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COEAMHEHUSIX Pa3IMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHAsI, METAINTMYECKAsl, BOJOPOAHAs) B COCAMHEHUSX, TUI
KPUCTATMYECKON PEIIETKM KOHKPETHOI'O BEIECTBAa (aTOMHAas, MOJIEKYJsIpHas,
VMOHHAs1, METAIUIMYECKAs), XapaKkTep CpeAbl B BOJAHBIX pACTBOPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTD YMEHUU YCTaHABIINBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIECTB MO HX COCTaBY K ONpeNeIEHHOMY KJiaccy/Tpyrie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUU PACKPHIBATH CMBICI IEPUOUYECKOTO 3akoHa /I,
N. MenneneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIbHYIO
Y TIPOrHOCTUYECKYIO (DYHKITNY;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh AJEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKMX 3JIeMeHTOB 1—4 mnepuomoB Ileprnonndeckoil CUCTEMBI
xumuueckux snemeHTtoB JI. WM. MeHnneneeBa, UCHONb3ysd MHOHATUSA «s-, p-, d-
AJIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUe YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTU W3MEHEHMS CBOMCTB XMMMYECKHUX DJIEMEHTOB U UX COCIMHEHUU
10 nepuojam u rpynmam l[lepuoandaeckon CuCTeMbl XUMUYECKUX d1eMeHTOB 1. M.
Menpeneena;

chOpPMHUPOBAHHOCTh ~ YMEHUH  XapaKTEepU30BaTh  (OMUCHIBATH)  OOIIHE
XUMHUYECKME CBOWCTBA HEOPraHMYECKHX BEMIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3M MEXKAY HEOPTaHUYECKHUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATh XUMHUYECKUE PEAKIIMHU TI0
pa3iIMYHbBIM IpHU3HAKaM (YHUCIIy M COCTaBy PEarupyroluX BEIIECTB, TEIIOBOMY
3 dexTy peakuuu, U3MEHEHHUIO CTEIEHEH OKHUCIICHHS 3JIEMEHTOB, OOpaTHUMOCTH
peaxkuuy, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaBIISATH YPABHEHHUS PEAKIUN pPa3IUYHBIX
THUIIOB, TIOJIHBIE W COKPAIIEHHBIC YPAaBHEHUS PEAKIIUi HOHHOTO OOMEHA, YIUTHIBAS
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKIHUH UAYT A0 KOHIIA;



chOpMHUPOBAHHOCTh YMEHHH TPOBOAUTH PEAKIUH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOLIME B BOJHBIX PacCTBOPAX HEOPraHMYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh ~YMEHUW  PACKpbIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUH MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEAKLNN;

chOpMUPOBAHHOCTh YMEHUHN OOBICHSITH 3aBUCHMOCTDh CKOPOCTH XUMHYECKOU
peaKIuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3aeicTBus (nmpunnun Jle [Hlatense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XHUMHUYECKHE ITPOLECCHI,
JeXKalle B OCHOBE IMPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, AMMHUAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHITUIAX H
AKOJIOTMYECKUX MpoOIeMax XUMHUECKOTO MPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCICHUS C HCIIOJB30BAaHUEM
MOHSTHUSl «MaccoBas JIOJI BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHH Ta30B
IpU XMMHYECKUX PEaKIMIX, MAcChl BEIIECTBA WM 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcce WU O0BEMY OJHOIO U3 YYAaCTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOro 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCCHI
BEIIECTB, MPEBPAICHUS U COXPAHECHUS IHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIO/IaTh MIPaBUIIA TTOJI30BAHUS XUMHYECKOM
nocy/Iol W JabopaTOpHBIM OOOPYJIOBAHMEM, a TaKXke MpaBuia OOpalieHus C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHMH IUJITAHUPOBAaTh U BBIMOJHATh XUMHUYECKUHN
AKCIIEPUMEHT (pa3jokKEeHUe IMEePOKCHAA BOJOPOJAa B NPHUCYTCTBUM KaTalau3aTopa,
ONpENENIEHUE Cpenbl pPAacTBOPOB BELIECTB C€ MOMOIIBK)  YHHUBEPCAIBHOTO
UHUKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKIuu,
peaKkIMi MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMU Ha cynb(par-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJay I10
TeMam «Metaiey U «Hemeraniaby) B COOTBETCTBUM C MPaBUJIAMH TEXHUKHU
0€30MacHOCTH TIPU OOpAIEHUH C BEIIECTBAMH U JTAOOPaTOPHBIM O00OpPYIOBAHHEM,
IPEJICTABIISATh PE3yJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opme 3ammcu
YpaBHEHUM COOTBETCTBYIOIIUX peakiuii U (POpMyIHpOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUYECKYIO
uH(MOpMAIIMIO, TIOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
KOMMYHHKalnK, IHTEpHET U APYTrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
1[EJeCO00pa3HOro IMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OIMACHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cvbicn mokazarenst [IJIK, mosicHAT, Ha mpumepax CHocoObl YMEHBIICHHUS U
IPEOTBPAILICHUS UX BPEIHOI'0 BO3ACHCTBHS HA OPraHU3M YEJIOBEKa,;

JUIsl O0OYyYaroIMXCA C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TIO3HAHUS BEIIECTB H
XUMUYECKHUX SIBJICHUH;

JUIS CIIENBIX U CJHA0OBUIAUIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy obo3HaueHui JI. bpaiins nms 3anmucu XUMMHAYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesoB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckne
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUS OPraHUYECKUX COCTUHEHUH A. 3
M. bytiepoBa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenpHbIE YTIIEBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yraeBogopoabl: aaKeHBI, 6 !
' aJIKaJJMEHBI, AIKHHBI
23 ApoMaTHuecKue yrieBoI0pOAbI 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 |
) UX nepepaboTka
Hroro no pasaeny 13
Pasnen 3. Kuciopoacoaepxamme opranudeckKue coeMHeHns
3.1 Cnuptbl. DeHon 3
39 Anpneruabl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIe 3QUPBI
33 VYrieBojsl 3 2




Hroro no pazneny 13
Pa3nen 4. A3oTcoaepskamue OpraHudecKue coenHeHnst

4.1 AMuHBI. AMUHOKHUCHOTEL. benku 3
Hroro no pasaeiy 3
Pa3nen S. BoicokomoJsieKyJIsipHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34




11 KVIACC

KoanuectBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Kontpoiasbnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMHH
Crpoenue aromoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
’ BEILIECTB
1.3 XUMHUYECKHE peaKuU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuueckass xumust
2.1 Meranmsl 6 1
2.2 Hemerannsl 9 1 1
)3 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX )
) BEILIECTB
Uroro no pazneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMUS U KU3HD 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[()l)al;OBaTeﬂbeIe
padoThI padoThI pecypent
| [IpeameT opraHu4eckorl XuMuu, eé |
BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE
Teopust crpoeHnst OpraHUYECcKUuX
2 coenunennit A. M. bytneposa, eé 1
OCHOBHbI€ TI0JIO’KEHUS
[IpencraBnenue o knaccupuKauu
3 opranuueckux Beniects. HomenknaTtypa |
(cucremaTuueckasi) 1 TpUBHAJIbHbBIE
Ha3BaHMs OpPraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MertaH 1 3TaH — npocTenmme |
MIPECTaBUTENN aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTHUIEH U IPONUJIEH — IPOCTENIINe |
MIPECTaBUTENN aJIKEHOB
g [Ipaktuueckas paborta Ne 1. «[lonydyenue | 1
STHJIEHA U U3Y4YEHHUE €ro CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 merunOyraguen-1,3. [Tonyyenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

1 Brruucienus no ypaBHEHUI0 XUMHUYECKON
peaxiuu

12 Apensl: 6eH30I1 U ToyoJ. TOKCHYHOCTD
apeHoB

13 ['enernueckas cBsA3b YrieBOAOPOJIOB,
NPUHAISKAIINX K pa3IMIHbIM Kjaccam
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 MIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
raspl, HeQ)Th U NPOAYKTHI €€ epepadoTKu
[IpupoaHbIe HCTOYHUKU YIIIEBOLOPOIOB:

15 MPUPOHBIN I'a3 U MONyTHBIC He(DTSIHBIC
ra3bl, HeTh U TPOAYKTHI €€ mepepadoTKu

16 KonTtponsHas pabota mo pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBA3b

13 MHoroaToMHbl€ CIUPTHL: STHUJIEHIJIUKOIb U
TJIULIEPUH

19 @deHo: cTpoeHNE MOJIEKYJIbI, (PU3UYecKre
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpnerunabl: popmanbaerua u
aneranbaerul. AeToH

)1 OHOOCHOBHBIE TIpeiebHbIE KapOOHOBbBIE
KHUCIIOTBI: MypaBbUHAsI U YKCyCHast

22 [Ipaktnueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH H OJICMHOBAas KHCJIOTHI, KaK
OpEACTAaBUTEIN BBICIINX Kap60HOBI)IX
KHUCJIOT

24

MpblTa KaK COJIM BBICIITMX KapOOHOBBIX
KHCIIOT, UX MOIOIIEE ICHCTBHE

25

CrnoxHBIC 3(1)I/IpI)I KaK IIPOHU3BOJIHbBIC
Kap60HOBBIX KHCJIOT. FI/II[];)OJ'II/IZ% CJIOKHBIX

3¢upoB

26

XKupsr: Tuaponms, npuMeHeHune,
Ouonoruyeckas pojib JKUPOB

27

VYTIIeBObI: COCTaB, KJIaCCH (PUKALIHSL.
BaxHeiiue npeacTaBUTeNn: TIOKO3a,
(dbpykTo3a, caxapo3a

28

Kpaxman u 1iemnoio3a Kak NpupoIHbIe
MTOJIUMEPbI

29

KonTponwsnas pabora o pazgeny
«Kucnoponcoaepxane OpraHu4ecKue
coenuHeHMs»/ Beepoccuiickas
poBepoYHas paboTa

30

OO01as xapakTeprucTUKa a30TCOAEpKalINX
OpPraHUYECKUX COCIUHEHUM /
Bcepoccuiickas npoBepounas padbota

31

AMUHBI: METHJIAMUH U aHUJINH

32

AMUHOKHCIIOTHI KaK aMoTepHbIE
OpPraHUYEeCKUEe COCTUHEHHUS, UX
ouosornyeckoe 3uauenue. [lentuan.
benku kak npupoaHbie




BBICOKOMOJICKYJIAPHBIC COCANHCHU A

OCHOBHEBI€ IOHATHSI XUMUU

33 BBICOKOMOJIEKYJISIPHBIX COETUHEHHM !
OCHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCITMHEHUN. 1
[Inactmaccel, KaydyyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejibHbIE

pecypchl

XUMHUYECKHUM AIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTeMa XMMHYECKHX 31eMeHToB J[. 1.
MenneneeBa, UX CBS3b C COBPEMEHHOU
TEOPHEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 10
rpynmnam 1 nepuojaM. 3JHaueHue
MEPUOUYECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB JI.M. Menaeneera B
Pa3BUTHH HAYKH

Crpoenue BeiecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHMUS
KOBAJIEHTHOM CBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATENHHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AUCHIEPCHBIX CHCTEMAX.
HctrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIEeCTBA B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpraHUYEeCKuX coeluHeHuil. I eneTnueckas
CBsI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccuukanus XuMUIECKUX PeaKkiuii B
HEOPraHWYECKOW U OPraHNYECKON XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbI€ PEAKLIUHU.
XHUMHUYECKOE paBHOBECHE

10

ITpaktuueckas pabota Ne 1. «BiusHue
pa3mU4YHBIX (AaKTOPOB HA CKOPOCThH
XUMHUYECKON PeaKIum»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoaHoM rnoka3zarene (pH) pactBopa.
Peakunu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIUTETHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacCTBOPOB COJIEH

13

KontponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKUX deMeHTOoB JI. .
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CrimaBbl METAIUIOB. DIEKTPOXUMHYECKHM P
HANPSIKEHU N METaJIJIOB

16

XUMHYECKHE CBOMCTBA BaXKHEHIITX
METaJUIOB (HATPUA, KaJWid, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMA, MEIH U KX
COCIIMHEeHUH

18

XUMHYECKHEe CBOMCTBA [TUHKA, JKeJie3a U UX
COeIUHEHUN

19

[TpaxkTnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, X mojioxeHHE B
[Tepuonnyeckoil cucreMe XMMHYECKUX
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTaJuoB (Ha MpuMepe
KHCIOpoAa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA raJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUUYecKre CBOMCTBA a30Ta, hocdopa u ux
COE/IMH CHH I

24

XUMHUYECKHE CBOMCTBA yriiepoaa, KpeMHHS 1
HUX COEIWHEHUN

25

[IpuMeHeHu e BaxKHEHILINX HEMETAJIIOB U UX
COEIUHEHUHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUM 1O




Tteme «HemeTamner»y. Beraucienus mo
YPaBHEHUSM XUMHUYECKUX PEAKIIN 1
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"HemeTannst"»

)3 KonTtponpHas pabora o remam «MeTtasuibi» ]
u «Hemeramib

29 Heoprannueckre u opraHu4ecKrue KUCIOTHI. |
Heoprannueckue n opraHu4ecKkre OCHOBaHUs
AMdoTepHbIE HEOPTaHUYECKHE U

30 opranuueckue coeauHenus. ['enernyeckas |
CBSI3b HEOPTaHUYECKUX M OPTaHUIECKUX
BEILIECTB
Ponb xumun B 00eCIIeUeHNH SKOJIOTIYECKOH,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 MPUHIUIIAX IPOMBILITICHHOTO I10Jy4ECHUS |
BaKHEHIINX BEILECTB

33 UYesioBek B MUPE BEILIECTB U MAaTEpUAJIOB 1

34 XuUMUS ¥ 310pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC

Kon
NpoBEPsIEMOT0
pe3yJibTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

1

TeopeTtndeckrue 0OCHOBBI OPraHUYECKON XUMHUHU

1.1

ChopMupoBaHHOCTH MpPENCTABICHUI O XMMHYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU
SBJIGHUW TPUPOABI, B (HOPMUPOBAHUHM MBINUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHON T'PaMOTHOCTH, HEOOXOIMMOW JJIst
pelIeHUs] TPAKTUYECKUX 3aJad U HKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO I IPUPOTHOM cperie

1.2

Bnagenune cucreMoil XMMHMYECKHX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararolme MTOHATHSA (Monexya, BaJICHTHOCTD,
IEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHMS, XUMHUYECKas CBsi3b,
MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIM OO0BEM, YIVIEPOJAHBIA CKEJIET,
¢yHKIMOHANbHAS ~ TpyNna,  pajguKkal,  HU30Mepusi,  H30MEpHI,
TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCJIOPOA- H
a30TCOJAEpXKAIIUE COECAUHEHHs, OMOJIOrMYeCKH aKTUBHBIC BEIIECTBA
(yrneBonbl, KUpPBI, OENKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHHs); TEOPUM M 3aKOHBI (Teopus
XMMHMUYECKOTO CTPOEHMs opraHuudeckux semects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, (PAKTOJIOIMUECKUE
CBEIEHHUS O CBOHCTBax, COCTaBe, IIOJIyYeHUH U OE30MaCHOM
UCMOJb30BAaHUU Ba)KHEHIIMX HEOPraHMYECKMX UM  OPraHMYECKUX

BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCIIOBCKa

1.3

ChopMHUpOBaHHOCT, yMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU
NOHATHM,  YCTAHaBJIMBATb  HMX  B3aUMOCBA3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIIME IIOHATHUS IPH OIUCAHUM COCTaBa, CTPOCHUS H

MPEBPALCHUN OPraHUuYEeCKUX COETMHEHU I

1.4

cOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUECKYH) CHMBOJIUKY
JUIS  COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHON) (opMyn OpraHWYECKUX BEHIECTB W ypaBHEHHUI
XUMHYCCKUX PEAKIIHiA, N3TOTABJIMBATH MOJICIH MOJICKYJI OPraHUIECKHX
BEIICCTB I WJUTIOCTPAIIUU UX XUMHUYECKOTO M MPOCTPAHCTBEHHOIO

CTpOEHUS




1.5

ChopMupoBaHHOCTH ~ YyMEHUW  yCTAaHABIMBATh  IPUHAIICKHOCTD
HN3YUYCHHBIX OPraHMYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHUIO K
onpenenéHHOMY Kiaccy (Tpymnme) coenuHeHui  (yriaeBOAOpOJEI,
KUCIIOPOJ] M a30TCOJEpXKAIIUe COCIHMHEHHUs, BBICOKOMOJECKYJISIPHBIC
COGI[I/IHCHI/ISI), aaBaThb 201 Ha3BaHUA 10 CHUCTEMATUYECKOU

Homenkaatype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHUS ONMPENEATh BUIbI XUMUYECKON CBS3H B

OpPraHUYCCKUX COCIUHCHUAX (O)II/IHapHBIe u KpaTHBIe)

1.6

ChopMHPOBAaHHOCTh  YMEHHMS TPUMEHATH: TOJIOKEHHUS  TEOPHHU
CTpOoeHHUs opraHmyeckux semectB A.M. bytnepoBa ang oObscHeHUs
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH

COXpaHCHUA MACChbl BCIICCTB

YraeBogopoasl. Kucnopoaconepxamme u a30TCcoepKallne

OPraHu4€CKrucC COCAUHCHHUA. BBICOKOMOHGKYJUIPHBIG COCIHMHCHUA

2.1

ChopMupoBaHHOCT, YMEHUIH TPUBOIUTH TpPUBUAIBHBIC Ha3BaHUS
OTACNbHBIX OPraHMYECKUX BEMIECTB (ITHJICH, MPOMUIICH, AleTHIICH,
STHJICHTJIMKOJb, TIUIEpPUH, (eHos, (GopMaabAeTU, aleTaabIeru],
MypaBbHHasi KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTa,
CTeapuHOBasl KHCIIOTa, TIIOKO03a, (pyKTO3a, Kpaxmal, LeJUIr0I03a,

[JIALKH)

2.2

ChopMuUpOBaHHOCTH YMCHHMH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3ndyecKkre W XUMHYECKHE CBOWCTBA TUIUYHBIX MPEICTAaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BemecTB (METaH, ITaH, JTHIICH,
MpONWJIeH, aleTuieH, OyrtamueH-1,3, mertunOyramuen-1,3, OeH3om,
METaHOJI, 3TaHOJI, STHJICHTJIMKOJb, TJIUIEPUH, (HEHOJI, aleTaIbICTH/I,
MypaBbUHAs U YKCYCHasl KHCJIOTBI, TJIIOKO3a, Kpaxmal, IeJUTI0JI03a,

aMUHOYKCYCHasl KHCII0Ta)

2.3

ChopMHUpOBaHHOCTb YMEHMSI WJUTIOCTPUPOBATH I'€HETUYECKYIO CBS3b
MEXNY  TUIUYHBIMH  IIPEACTABUTEIAMM  Pa3IMYHBIX  KJIACCOB
OPraHUYECKUX BEILIECTB YPABHEHUSAMU COOTBETCTBYIOIIUX XUMUUECKUX

peaKIHii ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (GOpMYII

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTepru30BaTh HUCTOYHUKH
YTIIEBOOPOIHOTO ChIPhs (He(Th, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepaboTK U MPaKTUIECKOe MPUMEHEHHU e MTPOTYKTOB IepepadoTKu

XUMHUA ¥ KA3HB. PacuéTel

3.1

ChopMupoBaHHOCTH YMEHUI BIaIETh CUCTEMOM 3HAHHUI 00 OCHOBHBIX

MCETOAAaX HAYYHOI'0 IMO3HAHUA, UCITOJIB3YEMbIX B XUMUU IIPU U3YYCHUHN




BEIIECTB W XUMHYECKUX sBJCHHN (HaOMIOAeHUE, U3MEpPEHUe,
SKCIIEPUMEHT, MOJIEIMPOBAHUE), K CIOJIb30BaTh CHUCTEMHBbIE
XUMHUYECKUE 3HAHUA JUISl TPUHATHS PEUIEHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyallHuAX, CBA3aHHBLIX C BCIIECTBAMU U UX ITPUMCHCHUCM

3.2

ChopMupoBaHHOCT, yMEHUW cOONIOAATh MpaBHUia TOJIH30BAHUS
XUMHYECKON MOocynoi U 1abopaTOpHBIM OOOpYIOBaHHEM, a TaKkKe
npaBuia OOPANICHHsI ¢ BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIHSIMH

I10 BBIITOJIHCHHUIO HaGOpaTOpHBIX XUMHUYCCKUX OIIBITOB

33

CchopMHPOBaHHOCTD YMEHHH TJIAHUPOBATH M BBIMTOJIHATh XUMHUYECKUN
AKCIEPUMEHT (TpEeBpallleHUs] OpraHMYECKUX BEILIECTB IIPU HarpeBaHUM,
NOJyYeHHE STUIJIEHA U U3YYEHHUE €ro CBOMCTB, Kau€CTBEHHBIE PEAKIIUU
OpPraHWYEeCKUX BEUIECTB, JeHATypalusi OEIKOB NpH HarpeBaHuUH,
[[BETHbIE PEAKIMU OEIKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH
Oe3omacHOCTH TMpH OOpallleHuu ¢ BeIIeCTBAMU U J1abOpaTOPHBIM
00opynoBaHUEM; N pEICTABIATh pe3ynbTaThl XUMHYECKOT 0
JKCIepuMeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOLIMX

peakuuii 1 GOpMyIHPOBATh BHIBOABI HA OCHOBE STHX PE3YJILTATOB

34

ChopMupoBaHHOCTh YMEHHIA MIPOBOIUTH BHIUUCICHHS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA MCXOIHOTO BEIIECTBA WU
MPOIYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJHUECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WJIM MPOJTYKTOB PEAKILIUN)

3.5

CdopmupoBaHHOCTH yMEHUM KPUTUYECKU aHaJIU3UpPOBATh
XMUMUYECKYI0 WH(POpPMALMIO, MOMy4yaeMyl0 W3 pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBoi MHpopMaluu, cetb IHTEpHET U apyrue)

3.6

CchopMHpPOBaHHOCTh yMEHHI CcOOMIONATh IpaBHIA HIKOJOTHUECKH
11eJIeCO00Pa3HOro MOBEACHUSI B OBITY U TPYAOBOH JEATEIBHOCTH B
LEeIAX COXPaHEHUs CBOEr0 3J0pPOBbS U OKpYXKarolled HpUpOIHOIL
cpenbl, OCO3HaBaTh ONACHOCTh BO3AEHCTBHUS Ha >KUBbIE OPraHU3MBI
OIpesie€HHbIX OPraHMYECKUX BEIECTB, MIOHUMAs CMbICI MTOKa3aTes
[NAK (nmpemenbHO JOMYCTUMOW KOHLEHTpAlMU), TMOSACHATh Ha
npUMepax CHocoObl YMEHbIIEHUS M NPEAOTBPAIICHUS WX BPEIHOrO

BO3[[GI>1CTBI/I$I Ha OpraHu3M 4€JIOBCKa

11 KVIACC

Kon
NPoBepPsIeMOro

HpOBepﬂeMbIe NnpeaMeTHLBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpamMmmsl CpeaHEro 001mero 06pa3OBaHI/IH




pe3yJibTara

1

TeopeTquCKHe OCHOBbI XUMHNHU

1.1

Brnanenne cucreMod XMMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOITIOJIATAIONMIE  TMOHATHS  (XMMHUYCCKHW  DJIEMEHT,  aToM,
JJIEKTpOHHAsT 000JI0UKA aToMa, §-, p-, d-DJIEKTPOHHBIE OPOUTAIA aTOMOB,
WOH, MOJIEKYyJla, BaJIEHTHOCTh, OJEKTPOOTPUIIATEIBHOCTh, CTEIICHB
OKHCJICHUSI, XUMHUYECKasi CBS3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIN
00BEM, KpHUCTAJUIMUECKasl pEmIETKa, TUIBI XWMUYECKUX peakui
(OKHCIUTETHHO-BOCCTAHOBUTENbHBIE, 9K30- W JHJIOTEPMUYECKHE,
peaKIMyu HOHHOT'O OOMEHAa), PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJUTHYECKAs]  JAUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMUYECKON pPEaKIMH, XUMUUECKOE PAaBHOBECHUE); TEOPUU H
3aKOHBI (TEOPHS AJIEKTPOJIUTHYECKOW Aucconuanuu, llepuomnyueckuii
3akoH JI.M. MeHneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XUMUH, (PaKTOJIOTUYECKUE CBEICHUSI O CBOWCTBAX,
cocTaBe, TIOJYyYEeHHUH U O€30MaCHOM HKCIIOIb30BAaHUU BaXKHEHIIMX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW JEATEeIbHOCTU

YCIOBCKa

1.2

ChopMHUpOBaHHOCT, YMEHHUN BBISBISATh XapaKTepHbIC NPU3HAKH U
B3aWMOCBSI3b M3YYEHHBIX TOHSATUH, IPUMEHATH COOTBETCTBYIOIINE
MOHATUS MPU OINMCAHMM CTPOCHHUS M CBOWCTB HEOPraHUYECKHX
BEILIECTB M MX IMPEBPAILECHUMN; BBISABIATH B3aUMOCBS3b XHUMHYECKHX
3HAHUI c MTOHATUSAMU u MpECTaBICHUSIMHU JIpYTrux

CCTCCTBCHHOHAYYHBIX ITPEAMECTOB

1.3

Brnanenne OCHOBHBIMM METOJAMM HAYYHOrO IIO3HAHUS BEIIECTB H
XUMHUYECKUX sBJCHUHN (HaONoleHne, H3MEpPEeHUe, SKCIEPHUMEHT,

MOJIETUPOBAHUE)

1.4

ChopMupoBaHHOCT, YMEHHUH OIpenensaTh BaJEHTHOCTb U CTENEHb
OKHUCJICHHS XUMHUYECKHX DOJEMEHTOB B COCIMHECHUSIX PA3JIMIHOTO
cocTaBa, BHJ  XUMHUYECKOM  CBs3W  (KOBaJieHTHas, HMOHHAs,
MeTaJUInYecKasi, BOAOPO/IHAs) B COCAUHEHUSAX, TUIl KPUCTAJUINYECKOU
pPEIETKN KOHKPETHOTO BeliecTBa (aTOMHAasi, MOJEKYJsIpHAs, MOHHAS,

MeTaJTnYecKast)

1.5

ChopMupOBaHHOCT YMEHUHN OIpPENeNsaTh XapaKTep CPeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUN

1.6

ChopMHpPOBaHHOCTh ~ YMEHHUS  KJIacCHU(UIMpOBaTb  XUMHYECKHE
peaKkUMM MO pa3IMYHbIM IpPU3HAKaM (YUCIY U COCTaBy pearupyrommx

BEUIECTB, TEIJIOBOMY »J(p(deKTy peakiuu, H3MEHEHHUIO CTeneHen




OKUCJICHUA 9JICMCHTOB, 00 paTuMoOCTU peaKkuuu, y4acTuro

KaTaan3aTopa)

1.7

ChopMuUpOBaHHOCTP YMEHHUM COCTABJIATH YPaBHEHHUS  PeaKIUid
pa3aMYHBIX TUIIOB, IOJIHBIE M COKpPALIEHHbIE YpPaBHEHHUS peakUui
MOHHOTO O0OMEHa, YYUTBIBASI YCIOBHS, TPH KOTOPBIX ATU PEAKIUU UIYT

J0 KOHIIa

1.8

ChopMupoBaHHOCTh YMEHHUI MPOBOAUTH PEAKIINH, MOATBEPKIAIOIINE
KAaYECTBEHHBI  COCTaB  pPAa3jJUYHBIX HEOPraHWYECKHX  BEILECTB,
pacno3HaBaTh OIBITHBIM NYTEM HMOHBI, NMPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPraHUUYECKUX BEIECTB

1.9

ChopMupoBaHHOCT, YMEHUH pacKpbIBaTh CYIIHOCTb OKHUCIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX peakuuii MOCPENCTBOM COCTaBJICHHS

AJIEKTPOHHOr0 OajaHca ITUX pPeaKIHi

1.10

ChopMupoBaHHOCT, YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMUYECKOHN PEaKIH OT pa3InIHbIX (PaKTOpPOB

1.11

ChopMupoBaHHOCTh ~yMEHHH  OOBSCHATH XapaKTep CMEIICHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS

(mpunnun Jle [laTense)

OO6m1ast 1 HeOpraHuYecKask XUMHSI

2.1

CdopmupoBaHHOCT, YMEHUH pacKpbiBaTh cMbich [lepromudeckoro
3aKOHA JAN. Menneneena u JIEMOHCTPUPOBATh ero
CHUCTEeMAaTU3UPYIOIIYI0,  OOBSCHUTENbHYI0O M  IPOTHOCTHYECKYIO

byHKIIUH

2.2

ChopMHupOBaHHOCTh YMEHHI XapaKTEPU30BATH dJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3ieMeHToB 1—4 mepuonoB Ilepuoamueckoii
cucteMbl xumuyeckux diementoB JI.M. MenpaeneeBa, ucnonb3ys
MOHATHS  «S-, p-, d-3JEKTPOHHBIE OpOUTAIMN», «IHEPreTUUECKUE
YPOBHH»,  OOBSCHATh  3aKOHOMEPHOCTH  H3MCHEHHUS  CBOMCTB
XUMUYECKUX 2JIEMEHTOB U MX COCIAMHEHUM MO IMepuojiaM U rpymnnam

Ilepuoanueckoit cucrembl Xumudeckux 3nemenToB .M. MeHeneeBa
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ChopMupoBaHHOCTh YMEHUW XapaKTEpPU30BaTh (OMHCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTaHUYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOJATBEPXKAATh  CYIIECTBOBAHME  TIEHETUYECKOM  CBSI3U  MEXKIY
HEOPraHWYECKUMU  BEUIECTBaAMU c MOMOIIbIO ypaBHEHU I

COOTBCTCTBYIOIMUX XUMHUYCCKUX peaKuHﬁ
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C(i)OpMHpOBaHHOCTB yMeHI/II\/’I YCTaHaBJIMBATb NMPHUHAJIC)KHOCTD

HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpENeIEHHOMY KJaccy




(rpynmne) coennHeHU# (IPOCThbIE BEIIECTBA — METAJUIBI U HEMETaJUlbl,

OKCH/Ibl, OCHOBaHHS, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH)

2.5

ChopMupoBaHHOCT YMEHUN HCIOIB30BATh XMMHUYECKYIO CHMBOJUKY
JUIL  cocTaBlieHUs (QOpMyN BEIIECTB M YPaBHEHUHW XUMUYECKUX
peakuuii, cucremarnueckyro HomeHknatypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BeIllecTB (yrapHslidi Tas,
VIJIEKUCIBIN Ta3, aMMHUaK, TaméHas W3BECTh, HErameéHash H3BECTh,

MUTHEBAS COfA, MUPUT U APYTHE)

2.6

ChopMupoBaHHOCT, YMEHHH XapaKTepu3OBaTh (OMUCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB PA3TUUYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHHE  T€HETHMUYECKOW  CBSI3M  MEXIY
HEOPraHWYECKUMHU  BEIIeCTBaMU C  TOMOIIBIO ypaBHEHUI

COOTBCTCTBYIOIIHUX XUMHUUYCCKUX peaKHI/Iﬁ

2.7

CdopmMupoBaHHOCTh YMEHHI IIAHUPOBATh M BBHIMOJIHATH XUMUYECKUN
OKCIIEPUMEHT (Pa3JIOKEHHE TEPOKCHIA BOAOPOAa B IPHCYTCTBUHU
KaTaJIn3aTopa, OMPEAETICHUE CPeasl PACTBOPOB BEIIECTB C IOMOIIBIO
YHHMBEpPCAJIbHOI'O MHJUKATOPA, BIMSHHUE paA3JIMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHYECKOW pEaKkIHH, peakuud HOHHOro oOMeHa,
KayeCTBEHHBIE pPEeaKINK Ha Ccylnb(]aT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHs, PCHICHUE OKCICPHUMCHTAJIbHBIX 3aaad II0 TeMaM
«Metanns» u «Hemerannab») B COOTBETCTBUU C MPABUIAMH TEXHUKHU
0e30macHOCTH MpHU OOpalleHHWH C BEIIeCTBAMU U J1aOOpaTOPHBIM
O60py,[IOBaHI/ICM; npeaACTaBJIATH PE3YIbTAaThL XHUMHYECCKOI'O
OKCIICPUMCHTA B (bopMe 3aIlIuCHu ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX

peakiuii 1 popMyIHpPOBaTH BBIBOJBI HA OCHOBE 3TUX PE3YIbTaTOB

2.8

ChopmMupoBaHHOCTh yMEHUW COOJIOAATh TpaBUjIa IOJIL30BAHUS
XMMHMUYECKON Mocynoil U 1abopaTopHbIM O0OpYIOBAaHMEM, a TAKXKE
npaBuia OOpallleHHs] C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU

I10 BBIITOJIHCHHIO J'Ia60paT0pHBIX XHUMHYCCKHUX OIIBITOB

2.9

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHUYECKHUE
IIPOLIECCHI, JIEKAIMEe B OCHOBE IPOMBINUIEHHOI'O MOJYYEHHsI CEPHOM
KHCJIOThI, aMMHaKa, a Takke c(HOpMUPOBAHHOCTh MPEACTaBICHUNA 00
Oo0ImMX HAy4yHBIX MPUHLUIAX M  OKOJIOTMYECKUX Mmpodiiemax

XUMHUYECKOT 0 IMPOMU3BOACTBA

XUMHUA 1 KA3Hb. PacuéTel

3.1

ChopMupOBaHHOCTh TPEACTABACHUNH O XHMMHYECKOW COCTaBJISAIOIICH

€CTECTBEHHOHAYYHON KAapTUHBI MHUpA, pPOJU XUMUHU B IIO3HAHUH




ABJICHUM TNpUPOAbl, B (OPMUPOBAHUM MBIIUICHUS M KYJBTYPBI
JAUYHOCTH, €€ (YHKUMOHAJbHOW TI'PaMOTHOCTH, HEOOXOAMMOMN IS
pelieHuss MPaKTUYECKUX 3aJad U DSKOJOrM4ecku OOOCHOBAHHOIO

OTHOILIEHUS K CBOEMY 3/I0POBBIO U TIPUPOJHOI cpefie

3.2

CdopmupoBaHHOCTH YMEHHUI KPUTUYECKHU AHAIU3UPOBATH
XUMUYECKYI0 HH(GOPMAIUIO, MOJYy4aeMYI W3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOi KOMMYHHMKAIMH, C€Th VIHTEpHET U Apyrue)
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ChopMupoBaHHOCTh YMEHHH COOJIOJATh TMpaBUJia AKOJIOTHYECKH
1eNIeCO00Pa3HOro MOBEACHUS B OBITY W TPYIOBOW NEATENbHOCTH B
LEeJISIX COXPAaHEHUs CBOEro 3J0POBbS M OKPYKAKOMIEH NPUPOAHON

cpensbl
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Oco3HaBaThb ONACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHU3MBbI
OnpeesIEHHBIX BEIIECTB, MOHUMas cMbica nokasarens [1JIK, moscHATh
Ha IpUMepax CrocoObl YMEHBIICHHS W MPEAOTBPAILIEHUS UX BPETHOTO

BO3I[€I>'ICTBI/I$I Ha OpraHu3M 4CJIOBCKa
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CdopmupoBaHHOCTH yYMEHUI MPOBOJIUTH BBIYHM CIICHUS c
HCIOJIb30BAaHUEM IMOHATUS «MaccoBas JI0JsI BEUIECTBA B PacTBOpE»,
00BEMHBIX OTHOIICHUWN Ta30B MPU XUMHUYECKHX PpEaKLUUsiX, Macchl
BEllecTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OIHOIO M3 YYAacTBYIOIIMX B pEaKIUU BEIIECTB,
TerIoBoro 3¢ dexkra peakuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, MPCBPAIICHUA U COXPAHCHUS SHCPI'UU




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

TeopeTnueckne 0OCHOBBI OPraHUYECKON XUMUU

1.1

HpeleeT OpFaHquCKOﬁ XUMUH: €€ BO3HUKHOBCHUC, PA3SBUTUC W 3HAYCHHC B
IMMOJTYYCHUH HOBBIX BCHICCTB U MATCPHUAJIOB. TCOpI/IH CTPOCHUSA OPraHUYCCKUX

coenqunennit A.M. bytiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CtpyktypHble (OpMYNBl OpraHMYECKHX BELIECTB. | OMONOTHs, H3OMEpPHUS.
XuMH4eckasi CBA3b B OPraHWYECKHX COEIMHEHUSX — OJMHApHBIE M KpaTHbBIE

CBA3H. Hpe,[[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(i)I/IKaHI/II/I OPraHn4YCCKUX BCIICCTB

1.3

Homenknatypa opraHuyeckux COeIUHEHUH (CUCTeMaThdecKas) U TPUBHUAIILHBIC

Ha3BaHUS BaXXHEHIIIMX Hpe,I[CTaBI/ITeHeﬁ KJIaCCOB OpraHM4YCCKHUX BCUICCTB

VYriesogopoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psia. MeTaH 1 3TaH — mpocTeiIme
NPEACTABUTENN aJjKaHOB: (U3WYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U I‘OpeHI/ISI), HaXOXIACHUEC B IPUPOACL, IMOJITYUYCHHUEC U TPUMECHCHHUC

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psf. DTHIEH U TPOINUJIEH —
MPOCTEUIIINE TMPEACTABUTEIN AITKEHOB: (PU3MUECKHEe W XWMHUYECKHE CBOWCTBA
(peakuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUAPATALMH, OKHCICHHUS U

HOHI/IMepI/ISaHI/II/I), MOJIy4CHHUEC U TPUMCHCHHUC

2.3

Anxanuensl: OyrtaaueH-1,3 u wmetunOytaguen-1,3: crpoeHue, BaxHeHIIne
XMMMUYECKUE CBOICTBa (peakuus nonuMepusanuu). Ilomyuyenue CHHTETHYECKOTO

Kay4yKa U pEe3HHbI

2.4

AJKMHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUN psA. ALETHIEeH —
IOpOCTEHINNI IMpeaCcTaBUTENb AaJKWHOB: COCTaB, CTpoeHue, ¢(usndyeckue u
XMMHMYECKUE CBOMCTBA (PEeaKIK ITHIPUPOBAHUS, TaIOTEHUPOBAHUS, THIpaTalluy,

TOpPEeHHUsI), IOJydeHUE U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKHE W XUMHYECKHE CBOICTBa
(peakiuu rajgoreHMpoOBaHUS U HUTPOBAHUSA), TOTy4eHUE U IpuMeHenue. Toiyod:
cocTaB, CTpoeHHe, (GHU3MYecKMe W  XUMHUYECKHE CBOWCTBa  (peakimuu
rajoreHupoBaHUsl M HUTPOBAHMS), IMOJy4YE€HHE U NPUMEHEHHE. TOKCHUYHOCTb
apeHoB. ['eHeTmyeckass CBSI3b MEXIYy YIJIEBOAOPOJAMH, INPUHAIJIECKAIUMHU K

Pa3IMIHBIM KJIaCCaM

2.6

[IpuponHbie HCTOUHUKH YTIeBOnOPOAOB. IIpuponHblii ra3 u nomnyTHsle HEQTAHBIE




ra3el. Hedtp u e€ mpoucxoxaenue. CriocoObl epepaboTku HedTH: TEepeTOHKA,
KPEKUHI (TepMUYECKUH, KaTtaauTuyeckuit), nuponus. IIpoaykrsl mepepaboTKu
HeTH, UX TpUMEHEHHE B MPOMBIIUIEHHOCTH W B ObiTy. KameHHBI yronp u

IPOIYKTHI €ro rnepepadboTku

Kchopo;[coz[epncamHe OpraHu4YCCKHUC COCAUHCHUSA

3.1

[IpenenpHbIE OMTHOATOMHBIE COIUPTHL. METaHOT U ATAHON: CTPOEHUE, (PU3NYECKUE
M XUMHUYECKHe  CBoOiicTBa  (peakuMd €  aKTUBHBIMH  METaJJIAMU,
rajoreHoBOJOpOAaMH, TOpEHHue), NpUMeHeHHe. BoJopoaHble CBS3UM MEXIY
MOJIEKYJIaMH CIUPTOB. [[eliCTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.
MHoroaToMHble COUPTHL. DTUJICHTJIMKOIb U TJIMLEPUH: CTPOEHUE, (PU3UY eCKHe U
XUMUYECKME CBOMCTBA  (B3aMMOJAEWCTBUE CO  IIEIOYHBIMM  MeETaJUIaMH,
KayecTBEHHAs pPeaKlMs Ha MHOTOaTOMHBIE CHHPTHI). JleficTBMEe Ha OpraHusMm

4YCIO0BCKaA. HpI/IMeHeHI/Ie MIMLOEpUHa U OTUJICHI JIMKOJIA

3.2

@DeHoN:  CTPOCHHE MOJEKYJbl, (U3HYECKHe W XUMUYECKHE CBOICTBA.

Toxcuunocts penona. [Ipumenenue dpenomna
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AJ'II;[[GFI/II[I)I N KCTOHBI. qDOpMaJII)I[eFI/II[, afgeTajJbACrua: CTpOCHHUC, (1)I/I3I/I‘-IGCKI/IC u
XHUMHUYECKHE CBOICTBA (peaKLII/II/I OKHUCJIICHUA WU BOCCTAHOBJICHHUS, KAUCCTBCHHBIC

peaKIiu), NoJIydeHUE U IPUMEHEHHE
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OnHOOCHOBHBIE TpeebHble KapOOHOBBIE KHUCIOThl. MypaBbuUHAs U yKCyCHas
KHCJIOTBL: CTpOCHUE, GU3NIECKIEe M XUMUIECKHE CBOWCTBA (CBOMCTBA, 00mINe s
KJlacca KHUCJIOT, peakuus JSTepuuKaiuu), TMOIydeHHe U [PHUMEHEHHE.
CreapuHOBasi M OJECMHOBAS KUCJIOTHI KaK MPEICTABUTEIM BBICHIMX KapOOHOBBIX

KHUCJIOT. MBIjla KaK COJIM BBICIIMX Kap6OHOBI)IX KHCJIOT, X MOIOIIIEC HeﬁCTBHe

3.5

Crnoxsble 3QHUpPHl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIIOKHBIX
apupoB. Kupsl. 'maponus xupos. IIpumenenue xupos. buonoruueckass posb

KUPOB

3.6

VYrieBoasl: coctaB, KilacCU(PHUKALUS YIIIEBOJOB (MOHO-, IH- U TOJMCAXAPUIBI).
I'moko3a — npocreimmii MOHOcaxapuj: OCOOEHHOCTHM CTPOEHHS MOJIEKYJIbI,
(u3nUeckre 1 XMMHYECKHE CBOICTBA (B3anmojeicTBue ¢ ruapokcunom meau(1l),
OKHCJICHHE aMMHAdHBIM pacTBOpoM oOkcuaa cepebpa(l), BoccranoBieHue,
OpokeHue TIJIIOKO3bl), HAXOXIAEHHE B IMPHUPOAE, NMpUMEHEHHE, OHuoIoruyeckas
posb. @orocunTe3. OpykTo3a Kak u3oMep IOKo3bl. Kpaxman u nemnoiio3a Kak
npupogHbie monuMepbl. CTpoeHue Kpaxmala ¥ Ie/unosiosbl. dusuueckue u

XMMHYECKHE CBOWMCTBA Kpaxmala (TUAPOIIN3, KaueCTBEHHAs PEaKIus C HOAOM)

AzoTcoaepxaliye opraHun4eckue coeTuHeHMs

4.1

AMMHOKHUCIIOTBI Kak aM(OTepHble OpraHnyeckue coeauHeHus. dusmueckue u

XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpUMeEpe TJIMIHMHA). buomormueckoe




3HaA4YCHHUEC aMHWHOKHUCJIOT. HGHTI/II[BI

4.2

benkun kak mpUpoOAHBIE BBICOKOMOJIEKYJISIpHBbIE coequHeHus. l[lepBuuHasd,
BTOPUYHAs W TPETUYHAs CTPYKTypa OeaKoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:

TUPOJIN3, ICHATYPALIKS, KAYECTBEHHBIE PEaKI[UU Ha OCIIKH

BricokoMoOeKyIIpHbIE COEUH EHUS

5.1

OCHOBHEBEIE TIOHATHS XHUMHH BBICOKOMOJICKYJIAPHBIX COCZ[I/IHGHI/IfIi MOHOMEDp,
IMMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDL IMOJIMMCPU3ALIUU, CPCAHASA MOJICKYJISIpHAA
Macca. (OCHOBHBIC MCTOAbI CHHTC3da BBICOKOMOJICKYJIIPHBIX COC}II/IHCHI/Iﬁ —

MOJIMMEpHU3alAa U MOJIMKOHACH Callusd

5.2

SKCHCpI/IMCHTaHBHHe MCTOAbl M3YUCHHUA BCUIICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMIJICHHUEC C 06p33HaMI/I MPUPOJHBIX U UCKYCCTBCHHBIX BOJIOKOH, I1JIaCTMAcCC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PC3NHbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

TeOpeTI/I‘ICCKI/Ie OCHOBbI XMUMHNHU

1.1

XuUMHYECKU areMeHT. AToM. Slapo aToMa, U30TONBL. DIJIEKTPOHHAs 000JI0UKa.
DHEpreTuueckue YpoBHHU, TOAYPOBHU. ATOMHEIE OpOUTANH, S-, p-, d-DJIIEMEHTHI.
Oco0eHHOCTH pacrpeaesneHus AIEKTPOHOB M0 OpOUTANIAM B aTOMax 3JEMEHTOB

IEPBbIX ‘IeTI)IpéX nepruoaos. SJ'ICKTPOHHaFI KOH(i)I/IpraHI/ISI daTOMOB

1.2

[Tepnonnueckuit 3akoH U lleprnonnyeckast cucrema XuMu4deckux 3aemMeHToB .M.
Menneneea. CBs3b mnepuoandeckoro 3akoHa u Ilepuonnueckoil cHCTEMBbI
xuMmmuyeckux sneMeHToB J[.M. MeHpeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMUMHUUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBHIX W CIOXHBIX BEIIECTB IO TPyHnaM W TEPHUOJaM.

3HaucHHE MNEPpUOANYICCKOI0 3aKOHA B Pa3BUTUHU HAYKHU

1.3

Ctpoenue BemiecTBa. XHMHYECKash CBsi3b. BuJabl XMMHYECKOM  CBSI3U
(koBajJIcHTHAas HENOJISIpHAs W TONSApHAs, HMOHHAs, MeTauimueckas). VoHBI:
KaTHOHBI M1 aHUOHBI. MeXaHU3Mbl 00pa30BaHM KOBAJEHTHON XUMHUUYECKON CBSI3U

(oOMEHHBIN ¥ TOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanentHocTh. DaeKkTpooTpHUIIaTeNbHOCTh. CTETIEHh OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBa. THUIMBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUMA KpUCTaUIMYecKol pemérku. [loHsATHE O aUCHEpCHBIX

cucteMax. VMcTuHHBIE U KOJIJIOMAHBIC PAaCTBOPHI. MaccoBas g0jis BelecTBa B




pactBope

1.6

Krnaccudukanust HEOpraHmuIeckix coeuHeHui. HoMeHkiaTypa HeopraHuuecKux

BEIIECCTB

1.7

Xumnueckass — peakuus.  Kimaccudukanuss — XMUMHYECKMX — peakuud B
HEOPraHMYEeCKOM M OPraHUYE€CKONM XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,

3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPrUU IIPU XUMUUYECKUX PEAKLIUAX

1.8

CkopocTh peakinu, e€ 3aBUCUMOCTb OT pa3INyHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUYECKOe paBHOBecHe. DakTOpbl, BIHUSIOIIKE HA

COCTOsIHHE XUMHU4ecKoro paBHoBecus. [Ipunnun Jle Hlatense

1.10

Onextponutnyeckas auccoumanus. CuiipHble M cnabble 3nekTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCIIas, HEUTpasbHasl, LeJouHas. Peakiiuyn HoHHOTro

oOMmeHa

1.11

OKHMCIIUTEIBHO-BOCCTAHOBUTEIILHBIC pe€aKnuu

HeopraHqucxaﬂ XHUMUA

2.1

Hemeramnsl. [Tonoxxenne HemerauioB B Ilepuonnyeckoil cucteMe XUMUYECKHX
anementoB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHMsI aTOMOB. PuU3nUecKue

CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIOB (Ha MPUMEPE KM CIOPOa, CEPHl,

(docdopa u yraepoza)

2.2

XUMHUUYECKHE CBOMCTBA BAKHEWIIMX HEMETAJUIOB (TajOr€HOB, CEphI, a30Ta,
docdhopa, yrmepoma M KpeMHHS) M MX  COCOUHEHUH  (OKCHJIOB,
KHCIIOPOJICOMICPIKAIIMX KHUCIOT, BOJOPOAHBIX coenuHeHui). [IpuMmeHeHme

BaXKHEHUIIIMX HEMETAJIJIOB U UX COCHI/IHGHI/Iﬁ
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Meramnbl. Ilonoxenne wmeramioB B Ilepmonuueckoi CHCTEME XUMHUYECKHX
emenToB J[.1. MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. O0ume ¢usnyeckue cBoiicTBa MerauioB. CIjiaBbl METaIOB.

DNEeKTPOXUMUYECKUH Pl HAIPSHKEHUI METaJuIoB

24

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpUM, Kalui, KaJbIIHH,
MarHui, aJlOMUHUHN, ITUHK, XpOM, XeJIe30, Melb) U uX coenuHeHuit. OOmme

crnocoObl MoTy4eHust MeTasuioB. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE

2.5

I'emeTnaeckas CBA3b HCOPraHM4YCCKUX BCUICCTB, NPUHALJIC)KAIUX K Pa3IMIHBIM

Kj1accaM

XHUMHUA U )KU3HD

3.1

Ponp xumum B OOECHEUYEHHMH SKOJIOTHYECKON, JHEPreTHUYECKOW W THINEBOU
0e30IacHOCTH, Pa3BUTHH MEAWIMHBL. [IOHATHE O HAYYHBIX METONIaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKum”d

32

Hpe}ICTaBHeHI/Iﬂ 00 O6IIH/IX HAay4YHbIX HNPUHIHUIIAX ITPOMBINIJICHHOI'O ITOJYYCHUS




BOKHEHMIIMX BenIecTB. YeNoBEK B MHUpE BEIIECTB M MaTEpPUAJIOB: BAKHEHIIUE
CTPOMTENbHBIE MaTepHajbl, KOHCTPYKIMOHHBIE MaTepuajbl, KPAacKd, CTEKJO,
KepaMHKa, MaTepuaibl ISl 3JICKTPOHHKHA, HaHOMAaTepualibl, OPraHUYECKUE U

MUHEpajbHbIE YJOOpEHUS

33

XuMHUST W 310pPOBhE UYEIOBEKA: TMPAaBUIIA UCIIOJB30BAHUSL JIEKAPCTBEHHBIX
IperapaToB, MpaBuja 0€30MacHOr0 HCIIOJb30BaHUS PEIMapaToOB OBITOBOH XUMHUHU

B IOBCEIHEBHOM KU3HUA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* Xumus. 10 knacc. 'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A.
AxrmonepHoe o6mectBo «M3narensctBo «IIpocBemnienuey
* Xumus. 11 xmacc. I'abpuensu O.C., Octpoymos W.I'., Crankos C.A.

AxnnonepHoe obmiectBo «M3narenscTBo «lIpocBenienue»

METOJIUYECKHUE MATEPUAJIBI JIJISI YYUTEJIS
Xumus. [loypounsie pazpadborku. 10 kmacc (6a30BbIi ypoBeHb). MeToauueckoe
nocobue Acanona JI.W.

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoandeckoe nocodue — 6a3oBbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, N.I".OctpoymoB, «OO01as XuMusi B TeCTax, 3a/1a4ax,
yrnpaxuenusx. 11 kimace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 kmacc:

KoHTposibHBIE M TPOBEpOUYHBIE paOOTHI K yueOHUKY». — M.: Ipoda, 2021 r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET
Poccuiickas anexktponHas mkona. https://resh.edu.ru/

«Cupuyc. Onnaita». https://edu.sirius.online
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