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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAHEro oOmero ooOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpaszoBanuu B Poccuiickoii @eaepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIBLHON MPOTpaMMBbI CpedHero oOmero oOpa3oBaHUs
(®OIT COO), npencraBieHHbIX B demepanbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KonHuenuuu mnpenoaaBaHus
ydueOHOro mpeameTa «XuUMHS» B 00pa3oBaTelbHbIX opraHuzanuax Poccuiickoii
®denepanuu, peaNu3yIOIIUX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJNIOKeHUN «CTparerun pa3BUTHS BocluTaHus B Poccuiickon
®deneparn Ha niepuoa jgo 2025 roma» (Pacmopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEACIICHHUIO
oO1iei ctpareru oOy4YeHus, BOCIIUTAHUSL U Pa3BUTHUSI OOYYaIOIMUXCS CPEICTBAMU
yaeOHoro npeamera «Xumusi» 1is 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIA
koH1entyainbHbpie nojoxeHuss GI'OC COO o B3anMO0OYCIOBICHHOCTH IIEJEH,
CoJIepKaHUsl, Pe3yJbTaTOB OOydYeHHs] W TpeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJy4aeMoe BBINTYCKHUKAMU
00111e00pa30BaTeIbHONM  OpraHU3aly, SBIAETCS HEOThEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHIYXHUT 3aBEpIIAOIIUM JTaloM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYLIUX
LETIOCTHOM CHCTEME XHUMHUYECKOro o0O0pa3oBaHUsA. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KYIbTYpPbl
YeJIOBEKa, a TaKXe OHKOJOTMYECKH OOOCHOBAaHHOTO OTHONIIEHUS K CBOEMY
3I0POBBIO U TPUPOAHOU cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
00yUaroIuXcsl Ha YPOBHE CPEIHEro OO0IIero oopa3oBaHUs CpPeACTBAMH yUECOHOTO
npeaMera «XUMHS», COJIEpXKAHUE M TOCTPOCHHE KOTOPOTrO OIpEeSeHbl B
nporpaMMe MO XMMHUU C YYE€TOM cCheludUKA HAyKM XUMHUHU, €€ 3HAYCHUS B
MMO3HAHUU TPUPOJIBl U B MaTepUaJbHOW >KU3HU OOIIECTBA, a TakXkKe C y4E€TOM
o0lIMX 1eJded W NPHUHIHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHCTEMBI cpeaHero ooimiero oopasoBanus B Poccuiickoit deneparum.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET 0COOYIO0 POJib B
COBPEMEHHOW IUBWIM3ALIUK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IJaHHUE€ LIETIOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (opMUpyeTCss B XMMUU HAa OCHOBE MOHHUMAaHUs
BEILIECTBEHHOT'O COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C APYTHMMHU €CTECTBEHHBIMM HAYyKAaMH, XHUMUS CTalla
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOJIMMBIM YCIIOBHEM YCIEUTHOTO
TpyZa U >KU3HU Kaxaoro ujeHa obOmiectBa. CoBpeMeHHass XUMHUsA KaK Hayka
CO3MJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pPENICHUE
r00aJbHBIX MPOOJEM YCTOMYMBOIO pAa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUILEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbl 3J0POBbSI.

B cootBercTBHM ¢ OOmMMU UEASIMU M TMPUHIMIAMU CPEIHETr0 OOIIEro
obpaszoBanus conepkanue npeamera «Xumus» (10-11 kimaccel, 0a30BbI YPOBEHb
W3YYCHHUsSI) OPUECHTHUPOBAHO MPEUMYIICCTBEHHO Ha OOMICKYJIBTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOOXOAUMYIO UM ISl  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUS B JKM3Hb COLMUYMA, MPOAOJDKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnstomiuMu ~ mpeaMeTa  «XUMHSI»  SBIAIOTCA 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPXKaHUSI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: cHUCTEMa
3HAHUU TI0 HEOPTaHUYECKOH XMMHUHU (C BKIIOYCHHEM 3HAHWHA M3 OOINCH XWMHH) U
OpraHn4ecKor XxuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWU NPU HU3Yy4YECHUU
npeaMera o0ecrneurBaeT BO3MOXKHOCTb PAcCMOTPEHHUST BCEr0 MHOToo0pasus
BEILIECTB HA OCHOBE OOIIMX MOHSATHM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa coaep:xkanusi KypcoB — «QOpranuueckas xumusi» u «OO0mias u
HEOpPraHu4veckas XuUMHS» cPOpMHpOBaHA B MporpaMMe MO XUMUHU Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYEHHUIO Y4YeOHOro Marepuana ©u 0OyCIOBJIEHA
HUCTOPUYECKM  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HAa YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKUX
COCOMHEHUN, a TaKXE Ha YpPOBHE CTEPECOXMMHUYECKHX H DIIEKTPOHHBIX
MpEeACTaBICHU O cTpoeHun BemlecTB. CBefeHUs 00 H3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB A0 CIOXKHBIX OMOJOTHUYECKU
AKTUBHBIX COEOWHEHUU. B Kypce OpraHnmdeckod XUMHM TMOJYYalOT pPa3BUTHE
copMHpOBaHHBIC Ha yPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEepBOHAYAIbHBIC
MPECTABICHUSI O XUMHYECKOM CBSI3H, KIAaCCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINH.

[log HOBBIM yrjioM 3peHuss B mOpeaMeTe «XHUMHS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsd M3YUYEHHbIH Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOpeTH4YeCKUil martepuand M (HaKTOJIOTMYECKUE CBEIICHHMS O BEUIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOy4YarolMMCsl MPEJOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HA4YEHUE
MEPUOANYECKOr0 3aKOHA C OOIETEOPETUYECKUX M METOJOJIOTMYECKUX TMO3UIUH,



Iy0Xe TOHSATh HCTOPUYECKOE H3MEHEeHUE (YHKIMH HTOro 3aKkoHAa — OT
o0o6maroiei 10 00bSICHSAIONMIEH ¥ TPOTrHO3UP YIOLIEH.

Envnas cucrtema 3HaHMM O BOXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH,
CBOMCTBaxX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TpOTeKaHus momoiHsercs B kKypcax 10 m 11 «xmaccom
AJIEMEHTAMH COJIEPKAHUsA, HMMEIOIUMH KYJIbTYpOJIOTHUYECKUNH W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XHUMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M MPaKTHYECKOU
NEATENIbHOCTA YEJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpPYECTBA B O0JACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3AHHBIX C XHWMHEH, KPUTHUUECKH OCMBICIMBATh HHGOPMAILUIO U
NPUMEHSTh €€ [JIs TIOMOJIHEHUS 3HAHUW, peUIeHUS WHTEUICKTYalIbHBIX U
AKCIEPUMEHTAIbHBIX HMCCIIEIOBATENBCKUX 3a/1au.B 1enoM copepkanue yuyeOHOTO
npeaMera  «XUMHS»  JaHHOTO  YpPOBHSL  HU3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOy4arolUXCs MUPOBO33PEHUYECKON OCHOBBI /JII MOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaIbHOE EIUHCTBO HEOPTraHUYECKOTO M
OpraHUYeCcKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[IO3HABAEMOCTb TMPUPOAHBIX SIBJICHUWA MYyTEM OSKCIIEPUMEHTA U
pelieHrs MPOTUBOPEYMM MEXAy HOBbIMU (akTaMu UM TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHN 3KOJIOTHYECKHUX MPpoOIieM, a
TaK)Ke MpooOsieM cOEpEeKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/JaHUSI HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMsS, Pa3BUTHUS U COLMAIM3ALUU
0o0yyYarolmuxcs MPUHATHIE MOPOrpaMMON MO XMMHUHU TMOJAXOAbl K OINPEIETICHUIO
COJepKaHMUsI M TOCTPOEHUSA TMpeaMeTa MpelycMaTpuBaioT (HOPMUpPOBAHUE
YHUBEpPCANIbHBIX Y4YEOHBIX JEWCTBUM, HMEIOMUX 0a30BO€ 3HAYCHUE IS
pPa3IMYHBIX BHUJOB JEATEIBHOCTU. pelIeHUus MpoOjieM, TMOUCKa, aHalu3a Hu
00paboTku uHGpopMalUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUSI ONBITA TPAKTUUECKOMN
U HUCCJIEI0BATENbCKON AESATEIbHOCTH, 3aHUMAIOIEH Ba)kKHOE€ MECTO B MO3HAHUU
XUMUHU.

B mpaktuke npenomaBaHus XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CPEAHEr0 00Iero ooOpa3oBaHusl, IIPU OMPEACICHUN
COJIepKaTeNIbHONM XapaKTepUCTUKU LeJied M3y4YeHHUs MpeAMETa HaIpaBlIeHHEM
MEPBOCTENICHHOM 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HAyKU KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESATEbHOCTH YeJOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAECICHUIO LIEJIEH U3y4YCeHUS
MpeMeTa SBJISIETCS BIIOJIHE ONPaBIaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LIEJISAMHU H3YyUYECHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 k1) sBIISIFOTCS !

e (¢dopMHUpOBaHHWE CHCTEMbl XHMHYECKHUX 3HAHWM KaK BaKHEHIIEH
COCTaBJISIFOLIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIIOUEBbIC MOHSATHS, QyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $SI3bIKa HAYKH, YCBOCHHUE W TMOHHWMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHWE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (QopMHpoOBaHHUE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB M XUMUUYECKUX pEaKIui, HEOOXOIUMBIX [Jisi MPUOOPETECHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
HMMEIOIIUX MECTO B MIPUPO/IC, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHI U cTIOCOOOB JIEATEIIbHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHUEM XMMHUYECKOTO JKCHEPUMEHTa, COOJIIOACHUEM  IpaBUil
Oe3omacHOro oOpalleHus ¢ BeleCcTBaMHu.

Hapsiny ¢ aTuM, copepkatenbHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3YUYEHUS
npeaMeTa B mporpaMMe Mo XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPHUOPUTETAMHU B CUCTEME cpelHero odiiero oopazoBanus. Cerogus B
npenojaBaHUM XUMUM B OoJjblield  CTENeHW OTAAETCS  MPENOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJIepXKaHusi OOy4YeHUs, OPHUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMYCKHHMKA 00IIe00pa30BaTEIbHON OpraHu3alliy, BIAJCIONIETO HE
Ha0OpoM 3HaHUM, a (PYHKIHMOHAIBLHOW TI'PAaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO MOJYYEHUSI 3HAHUW U MPUMEHEHHUS UX B PEaIbHOM JKU3HU
JUTSL PEIIeHUS] TPAKTUYECKUX 3a]1a4.

B cBsa3u ¢ »tuM mOpu u3yueHun npeamMera «XUMHUA» JIOMUHHUPYIOIIEe
3Ha4YeHUE MPUOOPETAIOT TaKKE LIEJIN U 3a]]a4H, KaK:

azganTanys oO0ydyarIMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMupoBaHUE  HMHTEJUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MHPHUHSITHUIO TPAMOTHBIX
pelieHnid B KOHKPETHBIX KM3HEHHBIX CUTYalUsIX, CB3AHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

dopmMupoBaHue |y OOYYarOIIMXCS  KJIFOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIICTCHIINI), WMCIONINX YHHBEPCAJIbHOC 3HAUCHHUE I Pa3IMYHBIX BHJIOB
NEATENILHOCTU: pelIeHus: mpoOJieM, MOoucKa, aHain3a U 00paboTku uHOpMaIH,
HEOOXOJIUMBIX [ TPUOOPETEHUs] OMbITa JESITeJbHOCTH, KOTOpas 3aHUMAaeT
BAXKHOE€ MECTO B TMO3HAHMM XUMHUH, a TakXe JJIsI OIEHKH C TMO3UIUN
AKOJIOTMYECKON O€30MacCHOCTU XapakTepa BIMSHUS BEIIECTB M XUMHYECKHUX
MPOIIECCOB HA OPTraHU3M YE€JI0BEKa U IPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
CrocoOHOCTEM 00yYaroIUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATH HOBBIE
3HAHMSI IO XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIH30BAThH
COBpPEMEHHBIC MH(POPMAIMOHHBIC TEXHOJIOTHUU VISl TIOMCKA M aHajdn3a Y4eOHOU H
HAyYHO-TIOMYJISIPHON WH()OPMAITIH XUMHYECKOTO COJICP KaHMS,

dbopMupOBaHUE U PA3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, Ha0II0/1aTeNIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, TPU IUTAHUPOBAHWHM W TPOBEICHUHA XUMHUYECKOTO
AKCIIEPUMEHTA,;

BOCMIUTAaHWE Yy OOydJarommuxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXHOW PONHM B PEMICHUH TIOOATBHBIX TPOOIeM
PaIMOHAIEHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHS] TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTHU OEPEKHOTO
OTHONICHHS K TPHUPOAEC W CBOEMY 3J0pPOBBIO, a TakKe NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIOTYYEHHBIX 3HAHWW IS TPHUHSTHS TPAMOTHBIX pEHICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yueGnoM mnnaHe cpenHero oOiiero o0Opa3oBaHUS MpPeAMET «XUMHSI»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeIMETHOUN o0nacTtu «EcTecTBeHHO-HAy4YHbIE
MPEAMETHI».

OO6miee yncao 4acoB, OTBEAEHHBIX JJIsl U3YUEHHS] XUMUHU, HA 0a30BOM YPOBHE
cpenHero obiiero oopasoBanus, cocrabiser 68 uacos: B 10 kimacce — 34 gaca (1
Jac B Heneno), B 11 kimacce — 34 vaca (1 wac B Hezelno).



COIEPKAHUE OBYUEHUA
10 KJIACC
OPI'TAHUYECKAS XUMUA

TeopeTuyeckne 0CHOBbI OPraHM4YeCKON XUMMH

[IpenmeT opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTEepHANOB. Teopuss CTpPOCHUS OPraHUYECKHX
coenuHenuid A. M. ByTiepoBa, e€ ocHOBHbIE MOJI0KEHUSI. CTPYKTYpHBIE POPMYJIbI
OpPraHMYeCcKuX BemecTB. [omoisorusa, wu3omepus. XUMHYECKas CBI3b B
OPraHUYEeCKUX COEAUHECHUSAX — OJJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccupuKaluu OpraHUYecKux BemecTB. HoMmeHknaTypa
OpPraHWYECKUX CcoeauHeHni (cHcTeMarudeckas) W TPUBHAIBHBIC Ha3BaHUS
BAXHEUIIINX MPEJICTABUTENEN KIIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB M MX NPEBPAILLCHUN:
O3HaKOMJIEHHME ¢ oOpasllaMyd OpraHMYEeCKHX BEUIECTB W MaTepHalaMud Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAHUE IEMOHCTPALIMOHHBIX OIBITOB M0 MPEBPALLICHUIO OPraHUYECKNX BEILIECTB
IpH HarpeBaHuu (TUIaBjcHUE, OOYTIIMBAHUE M TOPEHUE).

YrieBoxopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJOTHMYECKMH psaAa. Meran u 3TaH —
MpPOCTEHIINE MPEACTaBUTENN aJKAaHOB. (U3WYECKHME M XHUMHUYECKHE CBOMICTBa
(peakuuy 3aMeIlIeHUsT W TOPCHHWS), HAXOXKJICHHE B MPHUPOJE, IOJIydeHHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKHN PSAI. DTHIEH U IMPONUIIEH —
MPOCTEHIINE TPEACTaBUTENIN aJIKEHOB: (U3WYECKHME M XHMHUYECKHE CBOMCTBa
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpaTallMd, OKHUCIEHUS U
MOJIMMEPH3ALINH ), TIOJydEeHUE U TPUMCHCHHE.

Ankamuensl. OyramumeH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XHUMHYECKUEe CBOHMCTBa (peakmus moiuMepusanuu). [loaydeHre CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKUHBI. COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUUECKUN P, AleTUIICH
— MPOCTEUINUNA TPEeACTaBUTENb AJIKHUHOB: COCTaB, CTpO€HUE, (U3UYECKHE U
XHUMHYECKUE CBOWCTBA (pEakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIPATAIUH,
TOPCHHS ), TIOJyYeHUE U TPUMCHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHE, (PU3MYECKUE U XUMHUUYECKHUE CBOWCTBA
(peakuuy raJIOTeHUPOBAHHUS W HUTPOBAHUS), TIOJyYeHUE W NPUMEHEHUE. 101yoi:
cocmas, cmpoeHue, ¢usuueckue U  Xumuyeckue ceoticmea  (peaxyuu
2A/I0CCHUPOBAHUSL U HUMPOBAHUS), NOLYYeHUe U npumeneHue. TOKCHUYHOCTD



apeHoB. ['eHeTMueckas CBSI3b MEXKAY YIIEBOJAOPOJAAMH, IPUHAMICKAINIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM YraeBOAOPOAOB. [IpUpoaHbIl ra3 W MOIMYTHBIE
HedTsaubie ra3pl. HedTh um e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
MEPEerOHKa, KPEKHHT (TePMHUYCCKHH, KaTaJTUTHUCCKHN), mHpoiu3. [IpoayKThl
nepepadoTKu HePTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIN
YTOJb U MPOAYKTHI €r0 MepepadoTKu.

DKCNIEPUMEHTAIBHBIE METOJIBl M3YYCHHUS BEIIECTB M MUX MPEBPAILLCHUN:
O3HaKOMJIEHWE ¢ oOpasllaMu IUIaCTMAacC, KaydyKOB U PE3UHbI, KOJJIEKIUU
«Hedbtb» u  «Yromb»,  MOIEIMPOBAHHE  MOJIEKYJI  YIJIEBOJOPOJOB U
rajJjioreHONPOU3BOJIHBIX, TPOBEACHUE MPAKTUYECKOW paOOTHI: MOTYyUYCHHE ATUIICHA
Y U3YYE€HHUE €TO CBOMCTB.

Pacuérnbie 3agaumn.

BbruncneHuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTA PEAKIHNHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU POIYKTOB PEAKIIHH).

Kucsiopoacoaep:xamue oprann4eckKue coeJuHEHUs

[IpenenbHple OOHOATOMHBIE CHOUPTBL. METaHOJNI W 3TaHOJN: CTPOCHHE,
(GU3NYeCKUe W XUMHUYECKHE CBOWCTBa (peakiuW C aKTHBHBIMH MeETaJIaMH,
raJIoreHOBOJIOPOJIaMH, TOPCHHE), NPHUMECHEHHE. BOIOpOIHBIC CBSI3U MEXIY
MOJIEKyJIaMU CIUPTOB. [[elicTBue MeTaHOMa 1 ATaHOJIa HA OPraHu3M YeJIOBeKa.

MHOroatoMHble  COHUPTHL. OJTUJICHIJIMKOIb W  TIHUIEPUH. CTPOCHHUE,
Gu3ndecKkue W XUMUYECKHUE CBOWCTBAa (B3aMMOJCHCTBHE CO  IICIOYHBIMH
MeTaJlJITaMH, KaueCTBEHHAs peakius Ha MHOTrOaTOMHBbIC CHUPTHI). JledcTBHe Ha
opraHu3M 4enoBeka. [[puMeHeHue ruiepruHa u TUICHTIUKOIIS.

@deHoN: CTPOCHHE MOJEKYJIbl, (U3MYECKHE U XUMHUYECKHUE CBOICTBA.
Toxkcuunocts (penomna. [Ipumenenue denona.

Anpnerunsl U kemowvl. Dopmanpaerun, aneTadbAETUI.  CTPOECHHUE,
(GU3NYECKUe U XUMHYECKHE CBOWCTBA (peakIMM OKHCICHHS W BOCCTaHOBJICHUS,
KaueCTBCHHBIC PEAKIIMH), TIOJyUYCHUE U TPUMCHCHHE.

OnHOOCHOBHBIE TIpe/e/ibHbIE KAapOOHOBBIE KHUCIOTH. MypaBbuHas W
YKCYCHAasl KHCIIOTBI. CTpOCHHE, (U3HUYECKHE W XUMUYECKHE CBOWCTBA (CBOWCTBA,
oOrme JuIsl Kjiacca KHUCJIOT, PEeaKIHsl STePU(PHUKAIIUIH), TOJYICHUE U IPUMCHEHHE.
CreapuHoBasi U OJIEMHOBAsT KHUCJIOTHI KaK MPEICTABUTENM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIIEE ACHCTBUE.

CnoxHbie 3QuUpbl Kak MNPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
coKHbIX 3QupoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.




YrineBoapl:  coctaB, kiaccudukamms — yriieBogoB  (MOHO-, JU- W
noJiucaxapubl). [roko3a — mpocTeiimmii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJIBI, (U3NYCCKUE UM XHMHYCSCKHE CBOMCTBa (B3aUMOJEHCTBHE C
ruppokcuaom meau(ll), okucinenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIFOKO3bI), HAXOXJICHUE B MPHpOJE, NMPUMCHCHUE,
ouosornueckas poiab. @orocunte3. PpyKTo3a Kak U30MEp TIIHOKO3bI.

Kpaxman u nemnonosa kak npupojaHbie noauMepsl. CTpoeHHE Kpaxmana U
HEJUTION03bl.  DU3MYECKUE W XHMHYECKHE CBOWCTBA Kpaxmaya (THIpOJIu3,
KaueCTBCHHASI PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHMs] BEUIECTB M HUX MPEeBpalleHUM:
MpOBEJICHNE, HAOMIOJICHUE U OMNMUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB. TOPEHUE
CIMPTOB, KA4YeCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHOJIa
okcumomM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIHUIEPUHA C
rugpokcuiom Meau(ll)), anmpaernoB (OKUCIIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmemu(ll), B3auMozeiicTBHE Kpaxmalla C HOIOM),
MPOBEJICHUE MPAKTUUECKONU PaOOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

BbruncneHuss 1mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00BEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKI[MU MO U3BECTHHIM Macce,
00BEMY, KOJIMYSCTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU POJTYKTOB PEAKIIHH).

A3oTcoziepxkalniue opraHnueckrue COeIMHEHMUS.

AMMHOKHUCTIOTBHI Kak aM(OTepHble OpraHuyeckue coeanHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpUMepe TiauIuHa). bronormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuas.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuunas,
BTOPUYHAsT M TPETUYHASA CTPYKTypa OeIKkoB. XHUMHYECKHE CBOWCTBA OEIKOB:
TUAPOIN3, ICHATYypalusi, KaYeCTBEHHbIC PEAKIIUU HA OCTIKHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHMs] BEUIECTB M HUX MPEeBpallcHUM:
HaOJII0JICHUE U OMMCAaHKME JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OEJIKOB MpHU
HarpeBaHUH, IIBETHBIE PEAKIIUU OEIIKOB.

BrbicokomoJieky/IpHbIE COeIMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUM —
MOJIMMEPU3ALINS U TTOJTMKOHIECHCALIHS.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHs] BEUIECTB M HUX MPEeBpallcHUM:
O3HAKOMJICHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MeXIpeIMETHBIE CBSI3H.



Peanuzanusa MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 wmacce OCYHIIECTBISIETCSI 4Yepe3 HKCIOJIb30BaHME KaK OOIMHMX €CTECTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHSATHUM, SIBISIONIMXCS CUCTEMHBIMH ISl OTACIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE MOHATHS: SIBICHUE, HAYYHBIN (PakT, TUIOTE3a,
3aKOH, TE€OPHs, aHalU3, CUHTE3, KiIacCU(PUKALMs, MEePUOAUIHOCTh, HAOIIOJEHUE,
MU3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

®dusuka: MaTepusi, DJHEprusi, macca, aroM, OdJEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEI0, O00BEM, arperaTHOE COCTOSIHHE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
doTocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIC BeriecTBa (OCJNKH, YIJICBOJBI, JKUPHI,
(bepMEeHTHI).

['eorpadus: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAEMbIE, TOTUIMBO,
PECYPCBHI.

TexHomorusi: MNHIIEBbIE MPOAYKThl, OCHOBBI PAIMOHAIBHOTO THTaHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE Mpenaparsl, MaTepUalbl U3
MCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJIACC
OBIIASA I HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBbI XUMHH

XUMHAYECKHM 3JIeMEHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J109Ka. DHEPreTHYeCKHe yPOBHH, MOJYPOBHU. ATOMHBIC opOuTtamw, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeeieHusl AJIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DIEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[lepuonnueckuit 3akoH u llepuonnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI. . Menneneera. CBsi3b NEPUOANYECKOTO 3aKOHA M [leprmoamyeckoil cuctemsl
xuMua4deckux aneMeHToB J[. M. MeHaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CJIOKHBIX BEIIECTB IO TrpynnaM W MNepHOJaAM.
3HaYeHHE NEPUOJUYECKOr0 3aKOHA B Pa3BUTUN HAYKHU.

CrtpoeHnne BemiecTBa. XHUMHUYECKAass CBs3b. BHAbl XUMHYECKOH CBA3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJSIpHAs, MOHHAs, METaJTMYeckas). MeXaHU3MBbI
0o0pa30oBaHHsS KOBAJICHTHOM XHMHYECKOH CBsi3u (OOMEHHBIM W  JIOHOPHO-
aKLeNnTopHbIi). Bomopoanas cBsA3b. BalleHTHOCTb. DJIEKTPOOTPHIIATEIBHOCTD.
Crenenb okucneHus. IoHbI: KATUOHBI U AHUOHBI.



BemecrBa  MOJIEKYJISIpHOTO W HEMOJIEKYJSIPHOTO  CTPOCHUA.  3aKOH
MOCTOSHCTBA COCTaBA BEIIECTBA. THUIMbI KPUCTANINYECKAX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEUIETKH.

[Tondatue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenxkmartypa
HEOPraHMYECKUX BEIIECTB. [eHeTHYecKas CBSI3b HEOPraHUYECKUX BEIIECTB,
MNPUHAJICKAIMX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass  peakums. Knaccupukamus  XUMHYECKMX  pEakluid B
HEOPraHWYE€CKOM M OPraHUYECKOM XHWMHUU. 3aKOH COXPaHECHUsS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paszinuHbIX (paktopoB. OOpaTtumbie
peakunn. XuMHYEeCKOe paBHOBecue. DaKTOphl, BIUAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunun Jlelllatense.

DnekTponuTuyeckas aucconuanus. CuibHbIe U cnadbie nekTpoanutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaIbHas, ICIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIHH.

OKCNIEPUMEHTANIBHBIE METOJIbl M3YYEHHS BEIIECTB M MX MPEBPAILLCHUN:
neMoHcTparus Tadnui «llepuogndeckas cucremMa XUMUYECKuX daeMmeHToB 1. .
MeHnneneeBa», U3ydeHUE MOJEIEH KPUCTAJUIMYECKUX PEHIETOK, HAOMIOJACHUE U
OIKMCaHUE JCMOHCTPAIIMOHHBIX U Ja0OPAaTOPHBIX OIMBITOB (pa3oKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOPa, pEaKIHMH WOHHOTO OOMEHaA),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHUe pa3IuyHbIX (DAKTOPOB HA CKOPOCTH
XUMUYECKON PEaAKI[AN».

Pacuétnnie 3anaun.

Pacuétel 1m0 ypaBHEHMAM XHMHUYECKMX pPEaKIUMid, B TOM YHUCIIEC
TEPMOXHUMHUYECKNAE PACUETHI, PACUETHl C HCHOJIB30BAHUEM IIOHATHS «MAaCCOBas
JIOJISl BEIIECTBA.

Heopranuuyeckasi xumust

Hemerannel. Ilonoxenume HemetasmioB B llepuognueckor  cucreme
xuMuueckux saemeHToB JI. M. MeHneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dwusnyeckre CBOWCTBA HEMETALUIOB. AJLIOTpONHsS HeMeTauioB (Ha mpuMepe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XHUMHUYECKHE CBOMCTBAa BaXKHCHIIMX HEMETAJIOB (rajlor€HOB, CEPhI, a30Ta,
dochopa, yrmepoga M KpPeMHHS) M HX  COeOUMHEHHUU  (OKCHIOB,
KHCJIOPOJICOICPIKAIIMX KUCIIOT, BOJOPOIHBIX COCJTMHCHUN ).

[TprumeHeHne BaXKHENIITNX HEMETAIIJIOB M UX COCTUHECHUM.



Mertamisl. [lonoxenue meramnoB B Ilepuognueckoit cucTeMe XUMHUYECKHX
snementoB M. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTajlioB. OO0mue ¢gusnueckrue cBoicTBa MeTamioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUI P HANPSIKEHUN METAIIJIOB.

XHUMHYECKHE CBONCTBA Ba)KHEMINMX MeTauIoB (HATpWi, KalWi, KajbIui,
MarHui, aJJFOMUHHAN, IIAHK, XPOM, XKeJIe30, MEJIb) U UX COCIMHCHHUU.

OO6mme crnocoObl mofydeHus: MetauioB. llpumeHenune meramioB B ObITY U
TEXHHUKE.

ODKCNIEPUMEHTANBHBIE METOJIbl M3YYEHHS BEIIECTB M MX MPEBPAILCHUN:
M3yUYCHHE KOJUIEKIMU «MeTamasl U CIUIaBbl», OOpa3l0B HEMETAJUIOB, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a/a4, HaONIOJIeHWEe U OINUCAaHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA AFOMHHHS C PacTBOPAMH
KHCJIOT U IIEJI0YCH, KaueCTBEHHBIC PEAKIIMKM Ha KATHOHBI METAIIJIOB).

Pacuérnbie 3agaum.

Pacuétel Macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEIlIECTBA, Macce WIM O0ObEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIICCTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEILIECTB UMEET MPUMECH.

XUMUSA U KU3Hb

Ponp xumum B o0ecrniedeHUM IKOJIOTHYECKOM, SHEPTreTHYECKON U IMHUIIEBOU
0€e30MacHOCTH, pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHAM.

[IpeacraBnennss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJYy4YE€HUS BAXKHEUIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPUAJIOB. BAXKHEUIINME CTPOUTEIBHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpPHalbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl Uil 3JIEKTPOHUKHA, HAHOMATEpPUAJIbl, OPTaHUYECKHE U MHUHEPAJIbHbIC
yaoOpeHus.

XumMug W 300pOBbE 4YEIOBEKA: MpaBUJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 MCIMOJIb30BaHUS MpenapaToB ObITOBOM XUMUU
B MOBCETHEBHOW JKU3HH.

MexTpeIMETHBIE CBSI3H.

Peanuzanus  MeXNpeAMETHBIX CBA3EH TMNpU  HW3YyYeHHH  oOmel u
Heopranndeckor xumuu B 11 kjacce oCyIeCTBISIETCS YE€pE3 MCIOJIb30BAHUE KaK
OOLIUX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TMOHSTUH, SBISIOUIUXCS
CHUCTEMHBIMH IS OTACJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0uie ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAay4HbIM (haKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaiu3, CHUHTE3, Kilaccuukamusi, MNEePUOAUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNUE, SIBIICHUE.



®dusnka: MaTepusi, JHEPrUsi, Macca, aToM, IEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TEJO,
00b€M, arperaTHOe COCTOSIHME BEIECTBA, (PU3MUECKHE BEIUYMHBI U €AMHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus:  kneTka, opraHu3M, SKocHcCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpPraHU3ME.

['eorpacdus: MuHepalibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
PECYPCBHIL.

TexHoMOrUsA: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJTyprus, MPOU3BOJCTBO
CTPOUTENbHBIX MAaTEpUaIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IMHUILEBAs
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUalioB,
ANEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEAHEI'O OBIIEI'O OGPA3OBAHUNA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yldbTaTaM OCBOEHUSA
O0yJaromMMHUCS TPOrpaMM  CpeJHEro o0Imero oOpa3oBaHHsS (JIUYHOCTHBIM,
METanpeMETHBIM H  TpeIMETHbIM). Hay4HO-MeTOauYeckol OCHOBOW  Jjist
pa3pabOTKH TJIAHUPYEMBIX PE3YyIbTATOB OCBOEHUS MPOrpamMM CPEIHETOo OOIIEro
00pa3oBaHus SBISETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXO0/.

B cooTBETCTBMM C CHCTEMHO-IEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MNpeaMeTa «XHMUSA» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHuUs BbIJIETIEHBI CIEAYIONINE COCTABISIONINE!

OCO3HaHHE OOYYAIOIIMMHUCS POCCUMCKOM TPaKTaHCKOM HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICIICHUIO;

HaJu4yue MOTUBALIMH K 00yUEHHUIO;

L[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOECKIACHUN JTUYHOCTHU HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAAUIUK 0a30BOM HAYKU XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH
JNEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYIIMMHU LEJIOCTHOU
CUCTEME XUMHYECKOTro 00pa3oBaHuUs,

HaJMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3ynbTaThl OCBOCHUS NpeaMeTa «XHUMUSA» JIOCTUTAKOTCS B
€IUHCTBE Y4YEOHOW U BOCHUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U ujeasaMud POCCHUICKOr0 TIpakJAaHCKOrO0 OONIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU U  TpaBWIAMU  TOBEJEHHUS, CHOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOIIO3HAHMS, CaMOPa3BUTUS M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00y4aronuxcs.

JIM4yHOCTHBIE PE3YyJAbTATBl OCBOCHUS NpeaMeTra «XHMHUSA» OTPAXarT
c(hOpMUPOBAHHOCTH OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JI€SITEIBLHOCTH
0o0yyaromuxcs Mo peajnn3aluy IpUHATHIX B OOIIECTBE LIEHHOCTEM, B TOM YHCIIE B
YaCTH:

1) rpa:kaIaHCKOT0 BOCITUTAHUSI:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUA K 3aKOHY U IPABOIOPSIKY;

MPEJCTABJICHUS. O COLMAIBHBIX HOPMax M MPABAIAX MEXINYHOCTHBIX
OTHOIIEHU B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENbHOCTA TMPU CO3JAaHUHU
y4eOHBIX MPOEKTOB, PEUICHWU Y4YEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BBINOJIHECHUU
XUMUYECKUX IKCIIEPUMEHTOB,

CIOCOOHOCTH TMOHMMAaTh WM MPUHUMATh MOTHUBBI, HAaMEpPEHHUsS, JIOTUKY H
apryMEHTBI IPYTUX IPU aHAIN3€ PA3IMYHbIX BUIOB YUEOHOU NIESITENHHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHUSA '

IIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEIUIO
OTECYECTBCHHOUN XUMUH,

YBOKEHHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUS! XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKU €CThb PE3yJbTaT
JUINTENbHBIX ~ HAOMIONEHUM, KPOMOTJIMBBIX AKCIEPUMEHTAIbHBIX  MOHUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB,;

MHTEpeca U TMO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEAYIONIEM
aHajau3e MH(popMalKMKU O MEPEIOBbIX JOCTUKEHUIX COBPEMEHHOM OTE€UECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHUS,

CIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
Y NMPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LICHHOCTH,

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJACHUE M IMOCTYNKH CBOUX TOBapHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME MOCIEICTBUN ATHUX
MOCTYTKOB;

4) popMupoOBaHUSI KYJbTYPbI 310POBbSI:

MOHMMAHMS LIEHHOCTEW 3I0poBOrO0 U 0Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJIroIcHUsT TpaBWJl 0€30MacHOro oOOpallleHus C BEUIECTBAMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJIOBOU ACATENBHOCTH;

MOHMMAaHMUSI LEHHOCTH TPaBUJ HWHJIMBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TIOCJICICTBHIA W HEMPHUATUS BPEIHBIX MpUBBIYCK (YmOTpeOsieHUs
QJIKOTOJIsI, HAPKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIHTAHNS :

KOMMYHUKATUBHONM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
NEATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW H  APYrUX BHJAAX
NEeSATENIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEUIEHWU NPaKTUYECKUX 3ajad
COLMAJIbHOW HAMpPaBICHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);



HWHTEpeca K MPaKTHYECKOMY M3YUYCHHIO Mpodeccuii pa3IMdHOro pojaa, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHUS K TPYAY, JIOJAAM TPyda U pe3yiabTaTaM TPYA0BOU JIEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJbHOM TPACKTOPUHU
oOpa3oBaHusa, Oyayimied mpodeccud W pealu3aniuyd COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
oTpeOHOCTEH 001IIeCTBa,

6) 3K0JI0rH4€eCcKOr0 BOCIIUTAHHS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHUS K MPHUPOJIe, KaK HCTOYHUKY
CYIIIECTBOBaHMS )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIOOAJTBPHOTO XapakTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS
AKOHOMMYECKHX MPOIECCOB HA COCTOSIHUE TTPUPOTHON U COLIMATIBHOM CPEIbI;

OCO3HAHUSA HEOOXOIWMOCTH HCIIOJBb30BAHUS JIOCTHDKCHUM XUMUM IS
peIIeHUs] BOIPOCOB PAIMOHAIBLHOTO MPUPOI0TIOIB30BAHNS,

AKTUBHOIO HEOPUATUA JCHUCTBHH, MNPUHOCAIIMX BpPEI OKPYKaIOIIEH
MPUPOTHON Cpelie, YMEHHsS TMPOTHO3UPOBATH HEOJIArOMPHUATHBIE AKOJOTHYECKHE
MOCIIC/ICTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEIOTBPAIIATh UX;

HaJIMYMS Pa3BUTOTO IKOJOTHYECKOTO MBIIIJICHHS, S9KOJOTHIECKON KYIbTYPHI,
OTIBITa NeATEITBHOCTH AKOJIOTUYECKOM HaIMpaBJICHHOCTH, YMEHHUSA
PYKOBOJICTBOBaTbCSI MMU B TO3HABATEJIbHOW, KOMMYHUKAaTUBHOW W COLIMAIbHOMU
MPAaKTHUKE, CIIOCOOHOCTM M yMEHHS AaKTHUBHO IPOTHUBOCTOSITH HACOJIOTHUU
xemohoouw,

7) HEHHOCTH HAYYHOT'0 TMO3HAHMA:

c(hOpMHUPOBAHHOCTH MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH W OOIECTBEHHOU MPaKTHKH,

MOHUMaHUS CHENU(PUKH XUMHUHM KaK HayKd, OCO3HaHUA €€ poJu B
GbOpMUpPOBAHUH PAIIMOHAILHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM IIEJOCTHOTO
MpeICTaBJAECHUS 00 OKPYKaIoIIeM MHUPE KaK O €AWHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUM TMPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHWH MpOoOJieM COXpaHCHUS
MPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUU JJIE  COBPEMEHHOM
IUBUIM3AIUM. B €€ TYMaHHCTHYECKOW HAIpaBJICHHOCTH W BaXXHOM pPOJIM B
CO3/IJaHUU HOBOMW 0a3bl MaTepUalbHOW KYJbTYpPhI, PEUICHUU II00ATBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUILEBOU U
JKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, O00ECTICYCHUU YCIOBUM
YCIICIIHOTO TPyJa M OKOJOTHYECKH KOMGPOPTHON >KM3HM KaXJOro YJieHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHMMAHUA CYIIHOCTH METOJOB
MO3HAHMS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh



MoJlyyaeMble 3HAHUS VISl aHAJu3a U OOBSICHEHHS SIBIICHUM OKpPYKalOIIETo MUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAayyHbIX (AKTOB U HWMEIOUIUXCS JAHHBIX C IEJbI0 MOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XWMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYalUsAX;

MHTEpeca K MO3HAHUIO U UCCIEI0BATENbCKOMN AeSTEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMOoOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN MO XUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH,

HMHTEpeca K OCOOCHHOCTSM TpyJa B pa3iuyHbIX cdepax npodheccCuoHaTbHOM
NEeSATENbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yJabTaThl OCBOEHUS YYEOHOTO mpeameTa «XHUMHS» Ha
YPOBHE CPEAHET0 00I1Iero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBbIE Ini: (dhopmupoBaHus MHPOBO33PEHUS oOyyJaromuxcs
MEXIUCIUTUTHHAPHBIE (MEXKITpeIMETHbIC) OOIICHAYYHbIC TIOHATHS, OTPa)KaroIIne
LETOCTHOCTh HAY4YHOM KapTUHBI MHUpa U cHeuu@uky MeTOJ0B MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIHsl, SIBICHHUE,
MPOIIECC, CUCTEeMa, HAy4YHbIM (haKT, MPUHLIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIe0BaHNE, HAOIIOCHHIE, N3MEPCHHE, SKCIICPUMEHT U JIPYTHE);

YHHBEpCATbHBIC yueOHbIC NeHCTBUS (IO3HABATENIbHbIC, KOMMYHUKATUBHEIC,

PETYJIATUBHEIE), o0ecrneunBaroIIne dbopmupoBaHue (G yHKIIMOHATBHOMN
IPAMOTHOCTH U COLIUATIBHOM KOMIETEHIIMU 00yYaroluXcs;
CIOCOOHOCTD oOyyaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXKIUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSI M YHUBEpPCAJIbHbIE y4eOHbIC
JEUCTBUS B ITIO3HABATEIBHOW U COIIMATIBHOM PAKTUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETryJATHUBHBIMU
JCUCTBUSAMU.

OBiagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH MO3HABATEJIbHBIMH
AEeHMCTBUAMM:

1) 6a30Bble JOTHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBATH M AKTyallM3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENEHATh LEJIH JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIBTATHI IEATEIBHOCTH C MOCTABJICHHBIMH LETSIMU;

HCIMOJIB30BATh NPU OCBOCHUM 3HAHWUM NPUEMBI JIOTMYECKOTO MBIIUIEHHUS —
BBIJICJIATh XAPAKTEPHBIE NMPHU3HAKHA TOHSITUA W YCTAHABIMBATh WX B3aWMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIHNE MOHATHS 1JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM,

BHIOMpaTh OCHOBAHMS U KPUTEPUU I KIacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUif;

YCTaHABIMBaTh MPUYUHHO-CICICTBEHHBIE CBSI3U MEXIY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOWTH JIOTUYCCKUE pacCykaeHus (MHIYKTHBHBIC, JCIYKTUBHBIC, I10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IMPOTHBOPEUHS B PAcCMaTPUBACMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIOUCHUS;

MIPUMEHSITh B MPOLIeCCe TTO3HAHMS, UCTIOIb3YyEeMble B XUMUU CUMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MO/ICITbHBIC MPEACTABICHUS — XUMUYCCKHIA
3HaK (CUMBOJI) DJJEMEHTa, XUMHYeckas (opMylia, ypaBHEHHE XUMHUYCCKON
peakiuu — MpU PELICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICIIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbI€e HCCJIE0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUSI BEIIECTB U XUMHUYECKUX
peaxkiuu;

dbopMyIHpOBATH LIEJIH U 33J1a4d UCCIIEIOBAHUS, UCIIOIb30BaTh OCTABIICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsl (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMU CAMOCTOATENILHOTO IUIAHUPOBAHUSL W MPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 3a XOJI0M
MpoIlecCa, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOopMyIupoBaTh
00001IIEHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIECIOBAHUS,
COCTaBJISATb 0OOCHOBAHHBINA OTYET O MPOACIAHHON padoTe;

npuoOpeTaTb OMNBIT YYEHUYECKOM HUCCIEeOBATENbCKOM W MPOEKTHOM
NEATENbHOCTH, TMPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHMUSI.

3) padora ¢ uHpopManueii:

OPUCHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPopManuu (HaydHO-
MOMYyJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKaHUs, CIPAaBOYHBIE MMOCOOUs,
pecypcbl MHTepHETa), aHAIM3UPOBaTh MHMOOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MpeCTaBIICHHUS, KPUTHYECKHU OLICHUBATD eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYUBOCTD;



dbopMyIHpOBaTh 3aMpOChl U MPUMEHSTh PA3IUYHBIE METOJIBI IPHU MOUCKE U
otOope uHGOpPMAIIMHK, HEOOXOJAMMON i1 BBINOJHEHUA YYEOHBIX 3a1ay
OIPEAECIEHHOTO THUIIA,;

MpuoOpeTaTh OMbBIT HCMHOJIb30BaHUA HH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMalbHYIO  (QOopMy  MpeICTaBICHUS
nHpopMaruu (cxembl, TpaduKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH U JPYTHE);

WCIOJB30BaTh HAy4YHBIM $A3bIK B KadyecTBE CpeAcTBa Mpu padbore ¢
XUMHAYECKON HH(OpMaIMe: MPUMEHATh MEXIpeaMeTHbie (Qu3uueckue u
MaTeMaTHYECKHE) 3HAKA U CUMBOJIBI, (hOPMYJIbI, a00peBUATyphl, HOMCHKIIATYPY;

UCIOJB30BaTh M MIPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HarJISIAHOCTH.

OBiajeHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU 1€ CTBUSIMH

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX)AaeMOW TEMbI B XOJIe Juajora u/wiu
JUCKYCCHUM,  BBICKa3blBaTh  ujeH, (OPMYJIHPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMOJHEHHUS IPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C MPE3CHTAlMEel pe3yJbTaTOB IO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO I COBMECTHO CO CBEPCTHUKAMMU TP BHITTOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIIEIOBAaHUIO CBOMCTB
M3y4yaeMbIX BEIIECTB, peaIu3ali y4eOHOTro MPOeKTa U (POPMYIUPOBATH BHIBOJbBI
M0 pe3yJbTaTaM MPOBEIEHHBIX HCCIEAOBAHUNU MYTEM COrJIACOBAaHMS IMO3UIUN B
X0J1e 00CYXIeHUSI U 0OMEHAa MHEHUSIMH.

OBiaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY 1€ HCTBUSIMU

CaMOCTOSITEJIbHO TIUIAHUPOBATh U OCYIIECTBIISITh CBOK TMO3HABATEIbHYIO
NEATENbHOCTh, ompenenss e€ Ieau W 3ajladd, KOHTPOJIUPOBaTh U MO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATH MPENJaraéMblii  aJiropuT™M JAEUCTBUN TMpU
BBITIOJTHEHUM Y4Ye€OHBIX M HCCIIENIOBATENIbCKUX 3a7ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN C€MOCOO0 HUX pelIeHHUs ¢ Y4YETOM MOJYy4YeHUSI HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HAa OCHOBE CaMOAaHAJIN3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmetrHbie pe3yabTarbl OCBOEHHS Kypca «OpraHudeckas XAMUSI»
OTPaXaroT:

cOpMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, pPOJU XHMHUHU B TO3HAHHWMU SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3JI0POBBIO U HPUPOIHOMN
cpene;

BJIaJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHYSCKHHA JJICMEHT, aTOM, JJICKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpamEHHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIA 00BEM, YIJIEpOJHBIM CKeleT, (QyHKIMOHAJIbHAsI TpYIIIa,
pajuKal, u30Mepusi, U30MEPbI, TOMOJIOTHUUECKUN Psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJ U a30TCOJAEpKAlllie COCIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BCHO, BBICOKOMOJICKYJIIPHBIC COCTUHEHUS); TCOPUH U 3aKOHBI (TEOpHUs CTPOCHUS
oprannyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXalme B OCHOBE MOHMMAaHUA MNPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
ABJICHUM, (DAKTOJOTMYECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYEHUU W
0€30MacHOM HCIOJb30BaHUM BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU e TETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISIBJISATH XapaKTE€pPHbIE MPU3HAKU TOHSTHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMHUUYECKYIO CHUMBOJIMKY JJIsi
COCTaBJICHHSI MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAmEHHON)
dbopmysl OpraHMYECKMX BEIIECTB U YPaBHEHHH XUMHUYECKUX PEaKIHil,
M3TOTaBIUBATh MOJEIN MOJIEKYJl OPTaHMYECKHX BEIIECTB JJIsi WILTIOCTPAIUU UX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIICKHOCTh H3YyUYECHHBIX
OpPraHWYECKUX BELIECTB MO MX COCTaBy U CTPOCHUIO K OMNPEIeIEHHOMY
KJIaccy/rpynmne coeauHeHud (yrieBOJOpOJbI, KHCIOPOJI W a30TCOAepKaIIue
COCJTMHCHHMSI, BBICOKOMOJICKYJISIPHBIC COCJMHCHWS), JaBaTh WM Ha3BaHHS I10
cucremarndyeckoir HomeHkiaarype (IUPAC), a Takke NPUBOJUTH TPUBUAIBHBIC
HA3BaHUS OTJACIBHBIX OPraHMYECKUX BEIICCTB (ITHIICH, MPOIWICH, alleTHIICH,
ATUJICHTJIMKOJb, TIULEpUH, (peHois, (popManpaeruj, aneTaibIeruj, MypaBbHHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03A,
bpykTo3a, Kpaxma, [eUIr0J103a, TIUIIHH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNATh BUJbl XUMHUYECKOW CBSI3M B
OPraHWYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemiecTB A. M. ByTiepoBa 11 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB,

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
du3nYeckue M XMMHYECKHE CBOMCTBA TUMHMYHBIX MPEACTABUTENICH pa3IMUHbBIX
KJIACCOB OPraHWYECKUX BemiecTB (METaH, 3TaH, STWJICH, NPOIMICH, alleTHJICH,
Oyramuen-1,3, metunOyramuen-1,3, OeH30J, METaHOJ], 3TAaHOJ, STHJICHIIUKOJb,
[IIUIEpUH, (EHOJI, aleTalbAeTu]l, MypaBbUHAs M YKCyCHasi KHUCIIOTHI, TJIIOKO03a,
KpaxmaJl, [eJUTI0J103a, aMUHOYKCYCHAsI KUCJI0Ta), WILTIOCTPUPOBATh TCHETHYECKYIO
CBSI3b MEXJY HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (pOpMYyT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKHU YTIEBOJOPOTHOIO
celpbsi  (HeTh, TPUPOAHBIA Ta3, Yroyib), CHOCOOBI WX TMepepabOTKH U
MPaKTHYECKOE MPUMEHEHHE MPOYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMHUUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEINECTBA WM TPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIICCTB MJIU MPOJIYKTOB PEAKIINN);

cOpMHPOBAHHOCTh yMEHHMH BIaJIETh CHUCTEMOM 3HAHMM 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMUHM MPU U3YUYECHHUH BEUIECTB U
XUMHYECKUX sABJICHUH (HAOII0ZCHHE, U3MEPEHHE, SKCIICPUMEHT, MOJICITHPOBAHHE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHWYECKHE 3HAHUS JUIs TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHECHUEM;

c(hOopMUPOBAHHOCTh YMEHHUN COONIIOAATh MPaBUJia MOJIb30BAHUS XUMUYECKOU
MOoCy/IoM U Ja0OpaTOPHBIM O0OpPYAOBaHMEM, a TaKyKe MpaBHIIa OOpAaIlICHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIIIOJTHEHUIO JIa0OPATOPHBIX
XUMUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJHATh XHUMHUYECKUU
SKCIIepUMEHT (TpeBpalleHrsT OPraHMYECKHUX BEIIECTB MIPU HArPEBAHUH, MOJTyUICHUE
ATUJIEHA U W3YyYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKHUX
BCIICCTB, JCHATYypalus OCIKOB TpPW HArpeBaHWH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBUM C TpaBUJIAMU TEXHUKH O€30MacHOCTH TpU OOpallleHUH C
BEIIECTBAMU U J1TA0OPATOPHBIM O0OpPYAOBAaHHUEM, NPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amucCHh YpaBHEHUN COOTBETCTBYIOIIHUX
peakiuii u (GopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
WHPOPMAITMIO, TIOJYyYaeMyK |3 Ppa3HBIX HMCTOYHHUKOB (CpelcTBa MacCOBOU
uHpopManuu, HTepHET U APYTHUX);



cOpMHPOBAHHOCT, ~ YMEHHH  COONIOJaTh  IpaBWiIa  DKOJIOTHYECKH
11eJIeCO00pa3HOTO TMOBEJACHHUS B OBITY U TPYIOBOW JEATCIBHOCTH B LEISIX
COXPAaHEHHSI CBOETO 3J0POBbS M OKPYKAIOIIECH MPUPOAHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3ACUCTBUS Ha KUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMmbica mokaszatens [IJIK, MoscHATh Ha mpumepax CIOCOOBI
YMEHBIIIECHUS W TIPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHS Ha OPraHu3M
YEJIOBEKa,;

JIs1 OOYyYaloIIMXCsl C OrPaHUYCHHBIMUA BO3MOXKHOCTSIMHU 37I0POBbSI. YMEHHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IT03HAHUS BEIIECTB H
XUMHWYECKUX SIBJICHUM;

JUISE  CHEMBIX W CHA0OBUISIIMX OOYYAIOIIUXCA. YMEHHE HCIOIb30BaTh
penbeHO-TOYCUHYIO cUCcTeMy oOo3HaueHui JI. bpaiins pis 3amucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHHMS Kypca «OOmas W HeopraHudecKas
XUMUS» OTPAKAIOT:

chOpMHUPOBAHHOCTh  TNPEACTABICHUM. O XHUMHYECKOM COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, pPOJU XHMHUHU B TO3HAHHWMU SIBJICHUM
npupoasl, B  (QOPMHPOBAHWM  MBIIUICHUS W KYJAbTYpPbl  JUYHOCTH, €€
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTUUYECKUX 3a1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNe MOHATUSA (XMMHYECKUH 3JIEMEHT, aToM, u3orom, S-, pP-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, 3JICKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKAs CBS3b
(KoBaJICHTHAs, MOHHAsI, METAJLINYECCKas, BOJOPOAHAS ), KPUCTAIINYECKAsT PEIIETKA,
TUIBI  XUMWYECKUX  PEAKIUWA, PacTBOP, IJIEKTPOJMUTHI, HEIJIECKTPOIUTHI,
BJICKTPOJIUTUYECKAsT JIUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM pEaKInHd, XUMHUYCCKOE PABHOBECHE);TCOPHMH U 3aKOHBI (Teopus
3JICKTPOJIUTUYECKON Auccorumanuy, nepuoandeckui 3akon JI. 1. Menneneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPaHCHUS W MPEBpAILCHUS] dYHEPTUU
P XUMHUYCCKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKUN S3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYUHHOCTH U
CHCTEMHOCTH XUMHYECKHX SIBICHUM, (PAKTOJIOTHYECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJYYECHUHN U OE30MMaCHOM HCIIOJIb30BAHUH BAKHEHIITUX HEOPTaHUYECKHUX
BEIIIECTB B OBITY M MPAKTUYECKOM ACATEIHBHOCTH YETIOBEKA;



cOpMHPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpPHbIE IPU3HAKH ITOHSTHH,
yCTaHABIUBATh MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHSITHS MPU
OTNMCAaHUN HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUM,

c(hOpMHUPOBAHHOCTh YMEHHMH HCIIOJb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JIJIs
cocTaBieHus (QopMyl BEMIECTB M  YpPaBHEHUM  XHMHYECKHUX  pPEaKIIUH,
cucremarndeckyro HomeHKIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTACIbHBIX
HEOpraHu4yecKkux BemiecTB (yrapHblid ra3, YIJIEKHCIBIM ras, aMMHaK, TraméHas
U3BECTh, HeTaméHas U3BECTh, MUThEBas COMA, IMPUT U IPYrue);

c(hopMHUPOBAHHOCTh YMEHUU OMPELIATh BAJICHTHOCTh U CTEIEHb OKHUCICHUS
XUMHUYECKHX DJIEMEHTOB B COCAWHEHHUSAX PA3IWYHOIO COCTaBa, BUJ XHMHYECKOU
cBs3U (KOBaJCHTHAs, HOHHAS, METAJLINYECKasi, BOJAOPOIHAS) B COCAUHCHUAX, THUII
KPUCTAJUIMYECKON PEMETKH KOHKPETHOrO BeIllecTBa (aTOMHAas, MOJIEKYJspHas,
HMOHHAs1, METAJZIMYECKas), XapakTep CPeAbl B BOAHBIX pACTBOPAX HEOPraHUYCCKUX
COCIUHEHU,

c(hopMHUPOBAHHOCTH YMEHHH yCTaHaBJIUBATh MPHUHAIC)KHOCTD
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBy K OMNpPEACIEHHOMY KiacCy/Tpymie
coenrHeHHH (MPOCThIEC BEIIECTBA — METAJUIBI U HEMETALIbl, OKCHIbI, OCHOBAHHS,
KHCIIOTBI, aM()OTEPHBIC THIAPOKCHUIbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPHIBATH CMBICI MEPHUOIUUECKOTO 3aKoHa /.
N. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOITYI0, OOBSICHUTEIHHYIO
Y MPOTHOCTUYECKYIO () YHKIIUH,

chOpMHPOBAHHOCTh YMEHHUW XapaKTepPH30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX »dJeMeHTOB 1-4 mepuonoB Ilepuoandeckoid CHUCTEMBI
xuMudeckux saementoB JI. M. MenaeneeBa, MCHOIb3ys MOHATUSA «S-, P-, d-
AJIEKTPOHHbBIC opOuTanm», «IHEPreTUYECKHUE YPOBHU, 0OBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHUMHUUYECKHX DJIEMEHTOB UM MX COCTUHEHUU
1o mepuojiam | rpynmam lleproanyeckon CUCTEMbl XUMUYECKHUX deMeHToB /J[. U.
Menpeneena;

c(hOpMHPOBAHHOCTh, ~ YMEHHH  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIKE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  Pa3JIUYHBIX  KJIACCOB,
MOJTBEP)KIaTh CYIIECTBOBAHUE TEHETHMYECKON CBS3M MEXKIY HEOPTaHMYECKUMU
BEIIECTBAMH C MOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINH;

c(OpMHUPOBAHHOCTh YMEHHS KIaCCU(PUIIMPOBATh XMMUUYECKUE PEAKIUU IO
pa3IuYHBIM IpH3HAKaM (YMCIIYy M COCTaBy PEarMpyroldX BEIIECTB, TEIJIOBOMY
3 dexTy peakuuu, U3MEHEHHIO CTETIEHEW OKHCICHHUS AJIEMEHTOB, OOpaTUMOCTH
pCaKIMM, YIaCTHIO KaTaanu3aTopa);

cOpMHUPOBAHHOCTh YMEHHUM COCTABJISITh YPAaBHEHHUS PEAKIHMI pPa3TUYHBIX
TUTIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIUM HOHHOTO OOMEHA, YUUThIBAs
YCJIOBHUS, TIPU KOTOPBIX 3TH PEAKIIMH UAYT 10 KOHIIA;



c(hOpMUPOBAHHOCTb YMEHUW MPOBOJAUTH PEaKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB pAa3JUYHBIX HEOPraHMYECKUX BEIECTB, pPaclo3HaBaTh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIIECTB,;

c(hOpMUPOBAHHOCTb YMEHHMIl  pPACKPBIBATh CYHUIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS SJEKTPOHHOrO OanaHca
ATHUX PEaKIUH;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMUYECKON
peaKkIuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOIO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (mpuniun Jielllatensbe);

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEpU30BaTh XUMHUUYECKHE TPOLIECCHI,
JeXaliue B OCHOBE MPOMBIIIJIEHHOIO MOJIyYEHUs CEpPHOW KUCIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MpPEACTaBICHUM 00 OOIIMX HAay4YHBIX MOPHUHIMNAX U
AKOJIOTMUECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/ICTBRA,

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHUS C UCIOIb30BAHUEM
MOHATUSI «MAccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUH Ta30B
MPU XUMUYECKUX PEaKIMsIX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU OOBEMY OJIHOTO M3 YUYACTBYIOUIUX B pPEaKIUU
BEILIECTB, TEIJIOBOrO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MaCChl
BEILIECTB, IPEBPAICHUSI U COXPAHEHUSI SHEPTUHU;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOoCy/lIol U Ja0OpaTOPHBIM OOOpPYAOBaHMEM, a TaKyKe IMpaBHiia OOpallleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHUIO J1AOOPATOPHBIX
XUMUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH [JAHUPOBATh M BBIMOJHATH XHUMHUYECKUU
OKCIIEPUMEHT (pa3lioKeHHE MEPOKCHIA BOJOPOa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeNieHHe Cpelbl pPacTBOPOB BEHIECTB € TMOMOILIBI YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOM pEeaKIuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMu Ha cylbdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KAaTMOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad MO
temMaM «Metamiel» U «HemeTamuipl») B COOTBETCTBHHM C TpPaBWIAMU TEXHUKH
0€30MacHOCTU MpU OOpalIEHUHU C BEIIECTBAMU U Ja0OpaTOPHBIM 000pPYTOBAHHEM,
MPEACTABIATh PE3yJAbTaThl XMMHUYECKOrO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPEAKUUN U (POpMyIMpoBaTh BBIBOJALI Ha OCHOBE
ATUX PE3yJIbTATOB,

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
WHPOPMAITMIO, TIONYyYaeMyK |3 pa3HBIX MCTOYHHUKOB (CpelIcTBa MacCOBOM
KOMMYHHUKaIuu, MHTEpHET U IpyruX);



chOpMUPOBAaHHOCTb ~ YMEHHMH  coOJoAaTh  IpaBWia  HKOJOTHYECKHU
1enecooOpa3Horo MOBEJACHUSIT B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEIAX
COXPAaHEHHSI CBOETO 3J0POBbS M OKPYKAIOIIECH MPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JICUCTBUS HA KUBBIE OPTAHU3MBI ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [IJIK, mosicHaATh Ha mnpumepax CHocoObl YMEHBIICHUS U
MPEIOTBPALLIECHUS UX BPEAHOTO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA,;

JUIsl 00y4aroImuXcsl ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSMH 3/I0POBbS. YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUMY;

JUISL CIIETBbIX M CHA0OBUIAIIMX OOYYalOIIUXCA. YMEHHE HCHOJIb30BaTh
penbeHO-TOUCUHYIO cUCcTeMy oOo3HaueHuil JI. bpaiins s 3amucu XUMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBoyacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHuepas3aejioB 1 (udp )
nupposbie
n/m | TeMIPOrpamMMbl Bcero KonTtpouabnbiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTebHbIEPECYPChI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOil XUMHUH
[IpenMer opraHU4eCKON XUMUH.
11 Teopus cTpoeHHsI OpraHUYECKUX 3
coenuHeHuit A. M. bByrieposa
Hroronopa3z ey 3
Pa3gen 2.YraeBoaopoabl
51 IIpenenbHBIEYTIEBOIOPOAB — 5
' AJIKaHbI
29 HenpenenbHbie yrieBo10poIbL: 5 1
' QJIKEHBI, AJIKQ/IMEHBI, AJIKHUHBI
2.3 ApOoMaTHYECKHEYTIEBOI0POIBI 2
[TpupoaHbIE UCTOYHUKHU
2.4 Prp 3 1
YIIIEBOJIOPOJIOB U HX IepepaboTKa
Hroronopasz ey 13
Paznen 3. Kuciaopojacoaep:kanmeopraHuyecknecoe IMHeHUus1
3.1 Crnuptel. @eHon 3
3.9 Anpaerunsl. Kap6oHoBbIE ; 1
' KUCIOTHL. CII0KHEBIE YQUPBI
3.3 VYraeBosl 3 1




Hroronopasz ey 13

Pa3nen 4.A30TcoaepikammeoprannyecKuecoeInHeHu st

4.1 AMUHBI. AMUHOKUCIIOTHI. benku 3

Hroronopasz ey 3

Pasnes 5.BbicokoMoJ1eKy IsipHBbIeCOeIHHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2

Uroronopaz ey 2

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 34




11 KJIACC

KosmyecTBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U (undp )
OBbI€
n/n TEMIPOTrpaMMbl Bcero KonTtpoubnbiepadorsl | IIpakTnuecknepadoTsl P
o0pa3oBaTebHbIEPECYPCHI
Pasnen 1. TeopeTnuecKkueoCHOBBIXUMHUM
CtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Tepunonnyeckas cucrema 3
XUMHYECKUX 31eMeHToB Jl. 1.
MenneneeBa
12 CrtpoeHueBelecTna. 4
' MHoT000pa3reBeIecTB
1.3 XHUMHUYECKUEPEAKIINH 6 1 1
Hroronopasz ey 13
Pa3nen 2. HeoprannueckasixuMus
2.1 MeTais 6
2.2 Hemeramibt 9 1
53 CBs13b HEOPraHUYECKUX U )
' OpraHUYECKUX BELIECTB
Uroronopazneny 17
Pa3nea 3. Xumus u Ku3Hb
3.1 XuUMHS 1 )KU3HD 4 1
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 3 3
I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoummyecTBouacon
n | Temaypoka Be T —  [— Jarausy JJIeKTpPOHHbIe G poBHICOOPA3OB
YyeHust aTeJibHbIepecypChl
/ ero | epadoThl epaboThbI
n
[Tpeamer opraHnveckoi XuMuH, eé 02.09.202
1 BO3HUKHOBEHME, PA3BUTHE U 1 5
3HAaYCHHE
Teopus CTpf)eHI/ISI OpFaHI/IIIeCKI/IX" 09.09.202
2 coequnennit A. M. bytieposa, e€ 1 5
OCHOBHBIE TTOJIOKEHHS
[IpencraBienne o kiaaccupuKaIum
OpPraHUYeCKUX BEUIECTB. 16.09.202
3 Howmenknatypa (cuctemarnveckas) 1 5
TPUBHATBHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB
4 AnKaHbBI: COCTaB U CTPOCHHUE, 1 23.09.202
TOMOJIOTUYECKUU PAJL 5
5 MertaH u 3TaH — MPOCTEUIITHE 1 30.09.202
MIPEJICTAaBUTENIN ATKAHOB 3)
6 AJKEHBI: COCTaB U CTPOCHHUE, 1 07.10.202
CBOMCTBA 5
7 DOTUJIEH U IPOMUIIEH — MPOCTeHIne 1 14.10.202
MIPEJICTAaBUTENIN ATKEHOB S)
8 [TpakTiuaeckas padorta Ne 1. 1 1 21.10.202




«HOJIy‘ICHI/IC OTUJICHA U H3y‘I€HI/I€
€r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u

11.11.202

9 metunoyraauen-1,3. [lomyyenne 5
CHHTETHYECKOTO KaydyKa U PEe3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHHUSI, TOMOJIOTUUECKHUH PSII. 18.11.202
AnerunieH — 5
MPOCTEUIIUINTIPEACTABUTEIIHAIIKUHOB

1 Brruncnenus no ypaBHEHUIO 25.11.202
XUMHUYECKON peaKInU 5

12 ApeHBbI: GEH30J1 ¥ TOTYOJI. 02.12.202
Tokcu4HOCTH apeHOB 5
I'enernueckas cBA3b 09.12.202

13 | yrneBomopoaOB, MPUHAMISIKANIUX K 5
Pa3IMYHBIM KJIaccam

14 KonTtponsHast paboTa no pazueny 16.12.202
«YTII€BOOPOIBI» )
IIpupoaHbIE HCTOUHHUKHU

15 YIJI€BOAOPOIOB: IPUPOIHBIN a3 U 23.12.202
MOTTYTHBIE HEe(TSIHBIE Tra3bl, HEPTh U )
TPOIYKTHI €€ mepepaboTKu
IIpupoaHbIE HCTOUHHUKHU

16 YIJIEBOJIOPOJIOB: IPUPOIHBIN ra3 U 30.12.2025
MOITYTHBIE HE(TSIHBIE Ta3bl, HEPTh U
NPOIYKTHI €€ mepepaboTKu

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 13.01.202
METaHOJI U 3TaHOJL. 6




Bonopoanascssizb

18 MHoOroaTOMHBIE CIIUPTBHI: 20.01.202
ATWJICHTJIUKOJb W TIIHIICPUH 6
deHoI. CTpOoeHHE MOJIEKYJIBI,
P 4 27.01.202
19 | ¢wusnueckue u XUMHYECKHE 5
CBOMCTBA, IPUMEHEHNUE
20 Anpierunpl: GopMaIbaeTU | 03.02.202
areTanpaeruy. AeToH 6
OAHOOCHOBHBIE MPEEIIbHBIE
8 per 10.02.202
21 | xapOOHOBBIE KHCIOTHI: MypaBbUHAs 6
U YKCyCHast
[TpakTiueckas padorta Ne 2.
paie? P ) 17.02.202
22 «CBoMcTBa pacTBOpa YKCYCHOMU 5
KHCIIOTBI»
CreapuHOBas ¥ OJICUHOBAST KUCJIOTHI,
P 24.02.202
23 | Kak mpeJCTaBUTENN BBICIINX 6
KapOOHOBBIX KUCIIOT
Mbl1a Kak COJIA BBICIIUX
03.03.202
24 KapOOHOBBIX KUCIIOT, UX MOIOIIEE 5
JIEUCTBUE
CrnoxHbIie 3(UPbI KaK MPOU3BOTHbIC
up P 10.03.202
25 | KapOOHOBBIX KHCIIOT. 6
I'uaponu3cnoxHBIXIUPOB
26 Kupsl: ruaponns, npuMeHEHNE, 17.03.202
OMOoJIOTHYECKast POJIb KHUPOB 6
VYTrieBodsl: cocTaB, KJIacCHMUKAIHA.
fI uary 24.03.202
27 | BaxHelmme npeacTaBUTEINH: 6

TJII0K03a, (PPyKTO3a, caxaposa




28 Kpaxwman u nemnonosa kak 1 07.04.202
MIPUPOIHBIE TTIOJTUMEPHI 6
KoHnTpomnpHast paboTta 1o pazueny
«Kucnopoacoaepxaiue 14.04.202

29 OpraHUYeCKue COCAMHEHUS»/ 1 6
Bcepocculickast mpoBepoyHas
paborta
OO6m1ast xapakTepuCTUKA 91.04.202

30 | azoTcomepKaIIUX OPraHUIECKIX 1
COEIMHECHU I 6

31 AMWHBI. METUJIAMUH U aHWJITUH 1 28.04.2026
AMHHOKHCIIOTBI KaKk aM(pOTEepHbIC
OpraHUYeCKUe COCAMHEHHUS, UX 05.05.202

32 Oouosnorudeckoe 3HaueHue. [lenTumb. 1
benkukaknpupo IHBIEBBICOKOMOJIEKY 6
JSIPHBIECOCTUHCHUS

33 IIpomexyTouHas aTTecTalus B 1 12.05.202

(dbopMe TeCTHpOBaHUS 6
OCHOBHBIE METO/IBI CHHTE3a ) 19.05.202

34 | BBICOKOMOJICKYJIIPHBIX COCTUHCHU. 1

[InacTmaccel, KaydyKkH, BOJIOKHA 6
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne

n/
n

Temaypoxka

KoaudecTBouacos

Bce
ro

KoHnTpoJubHbIep
a0oThI

IIpakTHYeckue
padoThI

Jarauzyq
eHHs

DJleKTpOoHHbIeU(poBbIcOOpPa3oBaTe
JIbHbIepecypchl

XUMHUUYECKUI DJIEMEHT.
ATOM. DJEeKTpOHHAs
KOH(UTyparus aTOMOB

05.09.2025

[Tepuonnueckuii 3aKOH U
Ilepnoanueckas cucrema
XUMHUYECKUX JIEMEHTOB /[,
H. MenneneeBa, ux cBSI3b C
COBPEMEHHOU TeOpHUEH
CTPOEHHsI AaTOMOB

12.09.2025

3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMHUUYECKUX DJIEMEHTOB U
WX COCAUHEHUH 110
rpynmnam U rnepuoiam.
3HayeHUe NepUuOINYECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKUX IJIEMEHTOB
J.1. Menneneena B
Pa3BUTUU HAYKU

19.09.2025

CrtpoeHue BemiecTna.
XUMHYECKas CBIA3b, €&
BHUbI, MCXaHU3MBbI
o0pa3oBaHUs KOBAJICHTHOM

26.09.2025




cBA3U. BonoponHascBs3b

BaneHTHOCTS.
DNEeKTPOOTPULIATEIEHOCTb.
CrerneHb OKUCICHUSI.
BemecTBa MoJIeKyIsIpHOTO
¥ HEMOJIEKYJISPHOTO
CTpOEHUS

03.10.2025

IloHsATHE O IMCTIEPCHBIX
cucreMax. MIcTuHHEIEC U
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 101 BeliecTBa B
pactBope

10.10.2025

Knaccudukarms u
HOMEHKJIaTypa
HEOPraHUYeCKuX
coenquuenui. I'eHeTnueckas
CBSI3b HEOPraHUYECKUX
BEILECTB, PA3TUYHBIX
KJIaCcCOB

17.10.2025

Krnaccudukarms
XUMHUYECKUX PEAKIINH B
HEOPraHUYeCKON 1
OPraHu4eCKO XUMHH.
3aKoH COXpaHEHUsI MaCcChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBpAICHUs SHEPTUU TTPU
XUMUYECKUX PEAKIUAX

24.10.2025

CkopocThb peakiuu.

07.11.2025




OOpaTumble peakuu.
XUMHYECKOE PaBHOBECUE

10

ITpakTrueckas padora Ne 1.
«BnusiHue pasnu4HbIX
(akTOpOB HA CKOPOCTH
XUMHAYECKON PEAKIIMU»

14.11.2025

11

DNEKTPOUTHIECKAS
muccormanud. Iloasarue o
BOJIOPOJHOM IOKa3aTelie
(pH) pactBopa.
PeaknunnonHOro0OMeHa.
I'mpponu3opraHuyecKux u
HEOPraHMYECKUXBEIIECTB

21.11.2025

12

OKHCIIHTEIBRHO-
BOCCTaHOBUTEIIbHBIE
peaknuu. [lonstue 00
AJIEKTPOJIN3€E PACIIIIAaBOB U
pacTBOPOB COJIEH

28.11.2025

13

KonTponsnas padora Nel
10 pas3zaeny
«Teopernueckre OCHOBBI
XUMHUU»

05.12.2025

14

MeTtanibl, HX HOJIOKEHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX JIEMEHTOB /I,
N. Menpaeneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB.
Oo6muehn3nIecKuecBonCcTB

12.12.2025




aMCTaJllIOB

15

CIu1aBbl METAJLIOB.
DNEeKTPOXUMHUYECKUHN PSif
HaIpSHKEHUA METAIJIOB

19.12.2025

16

XHUMHUECKHE CBOICTBA
BaXXHEHUIITNX METAJIJIOB
(HaTpUi, KaAIHUM, KaJIbIUA,
MarHui, aIlOMHUHHAN) B UX
COCIUHCHUHN

26.12.2025

17

XMMHUYECKUE CBOMCTBA
XpoMa, MeJIN U UX
COoeIUHEHUN

16.01.2026

18

XMMHUYECKHUE CBOMCTBA
[IUHKA, JKeJe3a U UX
COoeqUHEHUN

23.01.2026

19

[Tpaktuyeckas padora Ne 2.
"Pemrenue
AKCIIEPUMEHTAJIbHBIX 33724
mo Teme «MeTaisi»"

30.01.2026

20

Hewmeramisl, nxX OJI0KEHHE
B [lepnoauueckont cucreme
XUMHUYECKUX JIEMEHTOB /I,
N. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

06.02.2026

21

du3nyecKue CBOMCTBA
HEMETAJJIOB. AJIOTPOIIHUS
HEMEeTaJIoB (Ha mpuUMepe
KHCII0poa, cephl, pocdopa

13.02.2026




U yIJepo/ia)

22

XMMHUYECKHUE CBOMCTBA
rajoreHoB, CEpbl U UX
COeIUHEHUN

20.02.2026

23

XMMHUYECKHUE CBOMCTBA
a3ota, pocdopa u ux
COoeqUHEHUN

27.02.2026

24

XMMHUYECKHUE CBOMCTBA
yriiepo/jia, KpeMHHS U UX
COoeIUHEHUU

06.03.2026

25

[IpuMeHeHne BaKHEUIINX
HEMETAJIOB U UX
COCIMHEHU N

13.03.2026

26

O6o0menue u
CHCTeMaTHu3aIus 3HaHUuH 110
TeMe «HemeTamibr».
Breraucnenus no
YPaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

20.03.2026

27

KonTtponsHast padota Ne 2.
o TeMaM «MeTaJuIbI» U
"HemeTtamisr'»

27.03.2026

28

[Tpaktnyeckas padora Ne 3.
«Pemrenmne
AKCIIEPUMEHTAJIbHBIX 337124
o teMme "Hemeramner'"»

10.04.2026

29

Heopraunueckue n

17.04.2026




OpPraHMYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHUE OCHOBAHUS

30

AmdorepHbIe
HEOpPraHWYECKUe U
OPraHU4YeCKUE COCAUHEHNS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U
OPraHUYECKHX BEIIECTB

24.04.2026

31

[TIpomexxyTouHas arrecrauus
B (hopme TecTupoBaHUs

08.05.2026

32

Poin xumun B
obecreueHuH
SKOJIOTHYECKOH,
SHEPreTUYECKON U
MMHUILEBOHN OE30ITaCHOCTH,
Pa3BUTHH MEUIIHHBI

15.05.2026

33

YenoBek B MUpe BELIECTB U
MaTepUasoB.
[IpeacraBnenust 06 oOmMX
Hay4HBIX MPUHIIUIAX
IIPOMBIIIJIEHHOTO
MOJTyYECHHS BAKHEUIINX
BELIECTB

20.05.2026

34

XUMUA "
310pOBbEYEIIOBEKA

22.05.2026

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

34







INPOBEPAEMbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBbI

10 KJIACC

KoanposepsieMmoropesyibTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl CPeIHEro
o01mero oopasoBanus

TeopeTnueckneoCHOBBIOPraHUYECKONXUMUU

1.1

CdhopmupoBaHHOCTh MPEICTABICHUN O XUMUYECKOU
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOU KapTHUHBI MHpA,
poJii XMMHM B TO3HAHUU SIBJICHUN NOPUPOIbI, B
(hOpMHUPOBAHUY MBIIUICHUS W KYJIbTYpPbl THYHOCTH, €€
(YHKIIMOHATTBHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelieHuss IMPaKTUYECKUX 3a4a4 U OKOJOTHYECKU
000OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U

MIPUPOJHOM cpere

1.2

Bnangenue cucremMoll XUMHUYECKUMX 3HAHUM, KOTOpas
BKJIFOYACT: OCHOBOIIOJIAraroNIUe MOHATUS (MOJIeKya,
BAJICHTHOCTh,  3JIEKTPOOTPHUIATEIBHOCTh,  CTEMEHb
OKHUCIICHHs], XHMHUYECKas CBs3b, MOJb, MOJIIpPHas
Macca, MOJIAPHBIH OOBEM, YIJIIEpOJIHBIA  CKeJerT,
GyHKUMOHANbHAS ~ TPYNNa, pajuKkal, H30Mepus,
M30MEphl,  TOMOJIOTUYECKUH  psii,  TOMOJIOTH,
YIJI€BOJOPOIbI,  KUCIOPOJA- U a30TCOAEpIKaliue
COEJMHEHUSI, OWOJIOTUYECKHM aKTUBHBIC BEIIECTBA
(yrneBoabl, SKUpbl, O€NKM), MOHOMEp, HOJHMEP,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COC/IMHECHMS); TEOPHU M 3aKOHBI (TEOPHS XUMHUYECKOTO
cTpoeHust oprannveckux Bemects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3BIK  XUMHH,
(aKTOJIOrMUECKUEe CBEJCHHMS O CBOMCTBAax, COCTaBe,
MOJIy4eHUN u 6e30macHOM MCIIOJIb30BaHUHU
BOXHEMIIMX  HEOPraHWYECKMX U  OPraHHMYECKUX
BEIIECTB B OBITYy M MPAKTUYECKOW JAEATEIILHOCTU

YCJI0BCKa

1.3

ChopMupoBaHHOCTh YMEHUI BBISBIATH XapaKTepHbIC
[IPU3HAKU TOHATUMN, YCTAHABJIMBAThb UX B3aMMOCBSI3b,

HCIIOJIB30BAaTh COOTBCTCTBYIOIIIUC IIOHATHUA npu




ONMCAHUU COCTaBa, CTPOEHUA M IIPEBPALICHUN

OPraHUYECKUX COECAMHEHUI

1.4

c(OpPMHPOBAHHOCTH yMEHUHI UCIIOJIb30BaTh
XUMUYECKYIO CUMBOJIUKY JUISL COCTaBJICHUS
MOJICKYJISIPHBIX ¥ CTPYKTYpHBIX  (pa3BEpHYTOH,
COKpalI€HHOW) (QOpMYJT OpPraHMYECKUX BELIECTB U
YPAaBHEHUN XUMHMYECKHX pEakKlUd, H3roTaBJIMBaTh
MOJEIM MOJIEKY]l OpPraHMYeCKMX BELIECTB  JJIA
MJUTIOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOIO

CTPOCHUS

1.5

ChopMUpOBaHHOCTH YMEHUI yCTaHaBIIUBATh
MPUHAIJICKHOCTh U3YUCHHBIX OPraHMYECKUX BEIIECTB
[0 UX COCTaBY U CTPOCHUIO K OTPEICICHHOMY KJIacCy
(rpynme) coeauHeHuit (YriaeBOIOPOIbI, KUCIOPOJ MU
a30TCO/ICPIKAIINE COCTUHCHMUSI, BHICOKOMOJICKYJISIPHBIC
COCJIMHCHUS), JlaBaTh UM Ha3BaHUs o

cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE  yMEHHUS  ONPEICNATH  BUJBI
XMMHYECKON CBSI3W B OPraHUYECKUX COCIAUHEHUSIX

(ogMHApHBIE U KPAaTHBIE)

1.6

CchopMupOBaHHOCTh YMEHHSI IPUMEHSATH. MOJOKESHUS
TEOpPUU CTPOEHMSI OpraHMYecKux BemecTs A.M.
ByrnepoBa i 00BSCHEHHMS 3aBHCHUMOCTH CBOMCTB
BELIECTB OT MX COCTaBa M CTPOEHUs; 3aKOH

COXpPaHCHUA MACChI BCIICCTB

YTr1eBoaopOoabI. Kucnoponconepxaiue u
a30TcozepIKallue OpraHHYECKue COEJIMHEHMS.

BBICOKOMOIEKYIISIPHBIECOC IUHEHN S

2.1

CdopmupoBaHHOCTH YMEHHHA MIPUBOUTH
TPUBMAJbHbIE HA3BaHUS OTMAEIbHBIX OPraHMYECKHX
BEIIIECTB (aTHIEH, MPOIHJICH, alleTUIICH,
STUJICHIJIMKONb, TIHUIEepuH, ¢eHomn, QopMmanbaerun,
alleTalbJeruyl, MypaBbUHAas KHCJIOTA, YKCyCHas
KHCJIOTA, OJICMHOBAsl KHCJIOTA, CTEApPUHOBAsI KUCIIOTA,

TJII0K033, PPYKTO3a, KpaxmaJl, eJUI0I103a, TIUIHH)

2.2

CdopmupoBaHHOCTH YMEHUIl  XapaKTepu30BaTh
COCTaB, CTpoeHHe, (HU3MUECKHe U XUMHUYECKUE

CBOMCTBA TUIWYHBIX HpeHCTaBHTCHGﬁ Pa3InYHbIX




KJIACCOB OpPraHUYecKuX BemiectB (MeTaH, 9TaH,
STUJIEH, MIPOMUJIEH, aleTUJIEH, Oyramuen-1,3,
MeTunOyraguen-1,3, OeH305, MeTaHOJN, 3TaHOJ,
STWJICHTJIUKOIb, TIWUEPHUH, (EHOMN, aleTalbIeTH]I,
MypaBbHHAs M YKCYCHAsi KMCIOTHI, TJIFOK03a, Kpaxmal,

LEJUTI0J103a, AMUHOYKCYCHAsI KUCIIOTA)

2.3

CdhopmupoBaHHOCTH YMEHUSA UJUTFOCTPUPOBATH
TE€HETUYECKYIO CBA3b MEKIY TUIIUYHBIMU

NPEACTAaBUTCIIAMHA PA3JIMYHBIX KJIACCOB OPraHUYCCKUX

BELIECCTB YpaBHEHUSIMU COOTBETCTBYIOLINX
XUMUYECKHUX peaxiuii C UCIOJIb30BaHUEM
CTPYKTYPHBIX (popmyt

2.4

CdopmupoBanHOCTH yYMEHUS XapaKTepu30BaTh
HUCTOYHUKH  YIJICBOJOPOJHOTO  Chipbst  (HEdTh,
MPUPOHBIN Ta3, Yrojb), CHOCOObI MX MEepepadOTKU U

MPAKTUYECKOE TPUMEHEHUE IPOAYKTOB TIepepaboTKu

XUMHUA U KU3HBL. PacuéTnl

3.1

CdopMmupoBaHHOCTH yYMEHUU BIAJIETh CHUCTEMOM
3HaHWA 00 OCHOBHBIX METOJAaX HAyYHOTO MO3HAHUS,
HCHOJIb3YEMbIX B XMMHUHU IIPHU U3YYEHUU BELIECTB U
XUMUYECKUX SIBJICHUN (HAONIOJCHUE, H3MEpeHHeE,
3KCIIEPUMEHT, MO/JICIUPOBAHHKE), HCIIOJIb30BaTh
CHCTEMHBIE XHMHUYECKUE 3HAHUSA JUISl [PUHATHS
pELICHU B KOHKPETHBIX JKU3HEHHBIX CHUTyalHUsX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM

3.2

CdopmupoBanHOCTh yMEHUH COONIOAATH MpaBUIIA
MOJIb30BAHMSI XMMHYECKON MOCYJ0ON U J1ab0paTopHbIM
o0OpyIOBaHHEM, a TaKKe IMpaBHia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSMHU TIO

BBITTIOJIHCHHUTIO na60paT0prlx XUMHUYCCKHX OIIBITOB

3.3

CdopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATH U
BBINOJIHATh XUMUYECKUI IKCTIEPUMEHT (TIpeBpalLeHuUs
OpPraHMYeCKUX BEILECTB MPHU HArpeBaHUH, MOTyUCHUE
STUJICHAa W U3y4YCHHE €ro CBOWCTB, KaueCTBEHHBIC
peakuuu  OpPraHUYeCKUX  BEIIECTB, JICHATypalus
OEJKOB IpH HATPEBAHUH, LIBETHBIC PEAKLIUU OEIKOB) B
COOTBETCTBUHU C IpaBHJIaMH TEXHUKH O€30IacHOCTHU

npu oOpaleHHHd C BEUIECTBAMH U J1abOPaTOPHBIM




000pyI0BaHUEM; IIPEACTABIIATH pe3yJbTaThl
XMUMUYECKOTO OJKCIepUMEHTa B (opMe 3ammcu
ypaBHEHUH COOTBETCTBYIOILLIUX peaxkuui u

(hopMyITHUpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YAbTATOB

3.4

CdopmMupoBaHHOCTH YMEHHIA MPOBOIUTH BHIUMCICHUS
M0 XMMHUYECKUM YypaBHEHUsM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WM IPOAYKTa
peaKkuu Mo M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJHOTO M3 MCXOJHBIX BEUIECTB WM MPOJYKTOB

peakuum)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHUYECKH
aHaJIU3UPOBATH XUMHUYECKYIO uH(pOpMaIIHIo,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (cpencrsa

MaccoBoit uHpopmaruu, cetb HTEpHET U apyrue)

3.6

CdopmupoBanHOCTh yMEHUH COOMIOAATH MpaBUIIA
HKOJIOTUYECKHU 11eJIeCO00PA3HOT0 MOBEIEHHs B OBITY U
TPYIOBOM JEATEIIBHOCTH B LEJAX COXPAHEHUSI CBOETO
300pOBbS M OKPYXKAIOLEd MPUPOJAHOU  Cpebl,
OCO3HAaBaTh OIIACHOCTb BO3JCHCTBUSA HA KHUBBIE
OpPraHu3Mbl OIPEAEIEHHBIX OpPraHUYECKUX BELIECTB,
noHuMasi cmbicn  nokaszarens [IJIK  (mpenenbHO
JOMYCTUMOW KOHIICHTPALIMH), MOSICHATh Ha TMpUMepax
CHocoObl  YMEHBINCHHS W TPEJOTBPANICHUS UX

BpPCAHOI'O BOSHGﬁCTBHﬂ Ha OpraHusM 4CJIOBCKaA

11 KIACC

KoanposepsieMmoropesyibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl CPeIHEro
o01mero oopasoBanus

TeopeTnuecKueoCHOBBIXUMUH

1.1

Bnanenune cucremMol XMMHUYECKHX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIINe MOHATHS (XMMHYCCKUI
3JIEMEHT, aTOM, JJICKTPOHHAas 000JI04YKa atoma, S-, p-, d-
JNIEKTPOHHBIE OPOUTAM aTOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTb,  3JIEKTPOOTPULIATEIBHOCTh,  CTEIEHb

OKHUCIICHUS, XUMHWYCCKasA CBA3b, MOJIb, MOJISIpHAA MacCcCa,




MOJISIpHBIN 00BEM, KpHCTAJUIMYECKasi pElIETKa, TUIIbI
XUMHUYECKUX peaxkuuit (oxucTUTENBHO-
BOCCTAHOBUTEJbHBIC, 3K30- U  DHJIOTEPMHUYECKHUE,
peaKu MOHHOTO OOMEHa), PacTBOpP, OJIEKTPOJIHUTHI,
HEJJICKTPOJIUTHI,  JJIEKTPOJIUTHYECKAs JUCCOLMALIMS,
OKHUCJIUTEIIb, BOCCTAHOBUTEIb, CKOPOCTb XUMUYECKOU
pEaKIiK, XMMUYECKOEe PAaBHOBECHE); TCOPHU U 3aKOHBI
(Teopust IEKTPOJIUTUYECKON JUCCOLIAALINHY,
[lepuomnueckuii 3axkon J.M. MenneneeBa, 3akoH
COXPaHECHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  SI3bIK  XUMHH, (PaKTOJIOTHYECKHE
CBEICHUS O CBOMCTBAaX, COCTaBe, IIOJNy4YEHUU U
6e30macHoOM HCII0JIb30BAHUU BAKHEHUIIINX
HEOPraHWYEeCKUX BEIIECTB B OBITY M INPAKTUYECKON

ACATCIBHOCTH YCJIOBECKA

1.2

ChopMupoBaHHOCTh YMEHUI BBISBIATH XapaKTepHbIC
IIpU3HAKK M B3aUMOCBS3b HW3YYECHHBIX IIOHATHH,
IIPUMEHATb ~ COOTBETCTBYIOLME  IOHATUSA  IIPHU
OIIMCAaHUU CTPOCHHUsI M CBOMCTB HEOPraHUYECKUX
BEILIECTB U UX INPEBPALICHUN; BBISABIATH B3aUMOCBS3b
XUMUYECKUX 3HaHUU c MOHATHUIMU u
NPEACTABICHUSAMUA  JPYTUX  €CTECTBEHHOHAY4YHBIX

IIpEAMETOB

1.3

Bnanenue 0OCHOBHBIMH METOJJaMH Hay4HOTO NO3HAHUS
BEIICCTB M XUMHYECKHX sABIcHUN (HaOI0acHUE,

U3MEpEHHe, SKCIIEPUMEHT, MOICITHPOBAHHKE)

1.4

CdhopmupoBaHHOCTH YMEHUI OIpEeleATh
BAJICHTHOCTb U CTENEHb OKHUCICHHUS XUMHUYECKHUX
3JIEMEHTOB B COCIUHEHMSX PA3JIMYHOIO COCTABA, BUJ
XUMUYECKON CBA3U (koBasieHTHAa, HMOHHas,
METaJLIMYeCcKasi, BOJOPOIHAs) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOM PEIIETKM KOHKPETHOI'O BELIECTBA

(aromHasi, MOJICKYJIIpHAsSI, HOHHASI, METAJTTUUCCKAs)

1.5

CchopMupoBaHHOCTH yYMEHHI ONpEAETSATh XapakTep
cpeapl B BOJHBIX pacTBOpax HEOPraHUYECKUX

COEIMHEHUN

1.6

ChopMUpOBaHHOCTh ~ yYMEHHS  KJIACCH(HUIMPOBATH

XUMHUYCCKUC PCAKIIMKU 110 Pa3JIMUHbIM IIPpU3HAKaAM




(4uciy ¥ COCTaBy pearupyroux BeIIeCTB, TEIJIOBOMY
a3 deKTy peakiuu, U3MEHEHHIO CTENEHEH OKHCICHUS
JJIEMEHTOB,  OOpaTUMOCTM  pEaKIUH,  YYaCTHUIO

KaTaan3aropa)

1.7

ChopMUpOBaHHOCTh YMEHUN COCTaBIJIATH ypPaBHEHUS
peaKkuuil pa3auYHbIX TUIIOB, IIOJIHBIE U COKpALIEHHBIC
ypaBHEHMS peakiuii HOHHOrO OOMeHa, Y4YUTHIBas

YCJIOBUSL, IIPU KOTOPBIX 3TH PEAKLIMU UAYT A0 KOHLA

1.8

ChopMUpOBaHHOCTh YMEHUH NPOBOIUTH PEAKIIMH,
MIOATBEPKIAIOIINE KAa4eCTBEHHBIM COCTaB Pa3IMYHBIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOIME B BOAHBIX PacTBOpax

HCOPraHN4YCCKUX BCIICCTB

1.9

ChopMupOBaHHOCTh YMEHHUH PaCKpBIBATH CYIIHOCTH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX peakuuin
MOCPE/ICTBOM COCTaBJIEHHUS 3JEKTPOHHOro OaaHca

3TUX PEAKLUU

1.10

CdopmMupoBaHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW peakluh OT Pa3IUIHbIX

(akTopoB

1.11

ChopMupoBaHHOCT yMEHHH OOBICHATH XapakTep
CMELIEHHUs] XUMUYECKOTO PAaBHOBECUS B 3aBHCHMOCTHU

ot BHewrHero Bo3zaercTus (mpunimn Jlelllarense)

OOm1as ¥ HeOpraHMYECKAsIXUMHS

2.1

ChopmupoBaHHOCTE YMEHHH PACKpPHIBATh CMBICI
[Teppuonnueckoro 3axkona /.M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOLLYIO,

OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIUH

2.2

CdopmupoBaHHOCTH YMEHUMN XapaKTepHU30BaTh
3JIEKTPOHHOE  CTPOEHHUE aTOMOB XHMHUYECKUX
aneMeHToB 1-4 mepuonoB Ilepuonmueckoil cucrembl
XUMHUYECKHUX 3JIEMEHTOB JL.H. Meunneneesa,
UCIOJBb3ysd  TOHATUS  «S-, P-,  O-3JeKTpOHHBIC
opOuTANN», «IHEPreTHUECKUE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKUX
3JIEMEHTOB U X COCIMHEHUM MO MEPUOAAM U TPYIIIaM
[lepronnueckol CHCTEMBI XHUMHUYECKUX DJIEMEHTOB

.. MenpaeneeBa




2.3

CdopmupoBaHHOCTH YMEHUMI XapaKTepU30BaTh
(omuchIBaTH) oOmiue XUMHUYECKUE CBOICTBa
HEOPraHMYECKUX BELIECTB  pa3JIMYHBIX  KJACCOB,
MOATBEPXK/IAaTh CYILECTBOBAHUE TIE€HETHUYECKON CBA3U
MEXAy HEOPraHMYECKHMHU BELIECTBAMHU C IIOMOILBIO

YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUU

2.4

CdopmMHupOBaHHOCTH YMEHUI YCTaHABIINBATh
NPUHAUIC)KHOCTh HEOPraHWYECKUX BEIIECTB IO HX
COCTaBy K omnpenenéHHoMy Kiaccy  (rpymrme)
coeMHEHUH (POCThIE BEIIECTBA — METaUIbl U
HEMETaJUIbl,  OKCHJbl,  OCHOBaHHs,  KHCIOTHI,

aM(pOTEPHBIC THUIPOKCHUJIBI, COJTH)

2.5

CdopmupoBaHHOCTH YMEHHI HCIOJb30BaTh
XUMHYECKYI0 CHMBOJIHMKY JUIsl COCTaBleHUs (opmyn
BEUIECTB U YPAaBHEHHUM XUMHYECKUX PEaAKIUU,
cucrematnueckyro  Homenkiarypy (IUPAC) wu
TPUBHUAJIBHBIE HA3BaHUSA OTHAEIBbHBIX HEOPTraHHUYECKUX
BemiectB (yrapHblii Ta3, YIJICKHCIBIA ra3, aMMHAaK,
rameénast U3BecTb, HeramnéHas u3BecTh, IUThEeBas COJa,

MUPUT U JIpyTHe)

2.6

CdopmupoBaHHOCTH YMEHUMI XapaKTepU30BaTh
(omuchIBaTH) oOmiue XUMHUYECKUE CBOICTBa
HEOPraHMYECKUX BELIECTB  Ppa3JIMYHBIX  KJACCOB,
MOATBEPXK/IAaTh CYILECTBOBAHWE TIE€HETHUYECKON CBA3U
MEXAy HEOPraHMYECKHMH BELIECTBAMHU C IIOMOILBIO

YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUU

2.7

ChopmupoBaHHOCTH ~ YMEHUH  IUIAHUPOBATH U
BBINOJIHATh XUMHUYECKUH 3KCIEPUMEHT (pa3iiosKeHHe
MEepOKCHIa BOJOPOJAa B MPHCYTCTBUM KaTaau3aTopa,
OTIpeieIeHUE Cpe/ibl paCTBOPOB BEIIECTB C MOMOIIbIO
YHUBEPCAJIBHOI'O HMHIUKATOPA, BIMSHUE Pa3IMYHBIX
(GakTOpOB HA CKOpPOCTh XMMHUYECKOH pEaKIMH,
peaKkiuyu HOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKIUH Ha
cynbdar-, kapOOHAT- U XJIOPUJ-aHUOHBI, Ha KATHOH
aMMOHUS, pEIIeHUE S3KCIEPUMEHTAIBHBIX 3a/1ad I10
TemaM «Metab» U «HemeTanibi») B COOTBETCTBHH
C IpaBUJIAMH TEXHUKH 0€30MaCHOCTH MpHU OOpaICHUN

C BelleCTBAaMH M JIAOOPaTOPHBIM 000PYIOBAHUEM,




IIPEJICTABIISTh pe3yabTaThl XUMHUYECKOTO
9KCIepUMeHTa B  (opmMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid U  (OpMYIHUpOBATh

BBIBOJIbI HA OCHOBC 3THX PC3YJIbTATOB

2.8

CdhopmupoBanHOCTh yMEHUH COONIOAATH MpaBUIIA
MOJIb30BAHMS XMMHYECKON MOCYJ0ON U J1abopaTopHbIM
o0opyJIOBaHUEM, a TaKKe IMpaBHia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSMHU TIO

BBITTIOJIHCHHUTIO Ha6opaToprlx XUMHUYCCKHX OIIBITOB

2.9

ChopMUpOBaHHOCT, ~ YMEHHUH  XapaKTepHU30BaTh
XMUMUYECKHE  MpPOLECChl, JIeKallue B  OCHOBE
MPOMBIIIJICHHOTO  TOJIyYEHHUS] CEPHOM  KHUCIIOTHI,
aMMMaKa, a TaKxKe c(OpPMHUPOBAHHOCTD
NpeJICTaBIeHU 00 OOIMX HAyYHBIX NPUHIUMNAX WU
HKOJIOTUYECKUX npobiemax XUMHUYECKOTO

IIPOU3BOJICTBA

XUMHUA U KU3HBL. PacuéTnl

3.1

CdhopmupoBaHHOCTh MPEICTABICHUN O XUMUYECKOU
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOU KapTHUHBI MHpA,
poJiM XMMHHM B TO3HAHUU SIBJICHUN NOPUPOIbI, B
(hOpMHPOBAHUY MBILUICHUS W KYJIbTYpPbl THYHOCTH, €€
(YHKIIMOHATTLHOW TPaMOTHOCTH, HEOOXOIUMOU st
peuieHuss IMPaKTUYECKUX 3a4a4 M OKOJOTHYECKU
000OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U

MIPUPOIHOM cpere

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHUYECKH
aHAJIU3UPOBATH XUMHUYECKYIO uH(pOpMaIHIo,
MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (cpencrsa

MacCOBOM KOMMYHHKALIUH, CETh IHTEpHET U apyrue)

3.3

CdhopmupoBanHOCTh yMEHUH COONIOAATH MpaBUIIA
9KOJIOTUYECKHU 11eJIeCO00Pa3HOT0 MOBEIEHHs B OBITY U
TPYOBOM JIEATETBLHOCTH B LENAX COXPAHEHUSI CBOETO

310POBbS U OKPYXKAIOLIEH IIPUPOJIHON Cpenbl

3.4

Oco3HaBaTh OIACHOCTH BO3,Z[CfICTBH$I Ha JKHUBBIC
OpraHHu3MbI OHpeILG.HéHHBIX BCIICCTB, IIOHMMAasA CMBbICJI

nokazatenst IIJIK, mosicHaTh Ha mpumepax crocoObl




YMCHBIICHUA W NPCAOTBPAIICHHUA HUX BpPCIHOIO

BOBIIGI‘;ICTBI/IH Ha OpraHu3Mm 4CJIOBCKa

3.5

ChopMupoBaHHOCTh YMEHUH MPOBOJUTH BBIYMCIICHUS
C MHCIOJb30BAHUEM IIOHATUS  «MaccoBas  JI0JId
BEIIECTBA B PacTBOPE», 0OBbEMHBIX OTHOIICHUH Ta30B
IIPY XUMHUYECKHX PEAKIMAX, Macchl BEIIECTBA WIH
00BbEMa ra3oB IO M3BECTHOMY KOJHMUYECTBY BEIIECTBA,
Macce wid 00BEMY OJHOTO M3 YYacTBYIOLIMX B
peaKkIMy BEIIEeCTB, TEIUIOBOro 3(QeKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MacChl BELIECTB,

npeBpaliCHus 1 COXpAaHCHU SHCPTHUU




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbliidjIeMEHTCOAEPKAHUSA

1

TeopeTnueckneoCHOBBIOPraHUYECKONXUMUN

1.1

[Ipenmer opraHMyeckol XUMHM. €€ BO3HUKHOBEHHE, PA3BUTHUE U 3HAUCHHE B
IOJyYCHUU HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOEHHS OPraHUYECKHUX

coenuHeHuil A.M. bytiepoBa, €€ OCHOBHbIE TIOJIOKEHUS

1.2

CrtpykrypHble (QOpMYynabl OpraHUYECKHX BEmIeCTB. [OMoONIOTHSA, HW30MEpUs.
XUMHUYeCKasi CBSI3b B OPraHUYECKUX COCAUMHEHMSIX — OJMHAPHBICE U KpaTHbBIC

cBsi3u. [IpencraBienue o KIacCUPUKAMUOPTraHUIECKUXBEIIECTB

1.3

HomeHknaTypa OpraHM4ecKHX COCJAMHEHHH (CHCTeMaTHuecKas) ¥ TPUBHAIbHBIC

Ha3BaHUS BaXKHEHUIITUX HpCHCTaBHTGHGﬁ KJIaCCOB OPraHUYCCKUX BCUICCTB

YrneBonopoabl

2.1

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psall. MeTaH u 3TaH — npocreiime
NPEJCTAaBUTENIN AJIKAHOB. (H3MYECKUE M XUMHYECKHE CBOWCTBA (peakiuu

3aMCIICHUA 1N FOpeHI/Iﬂ), HaXO0XXJACHUC B IPUPOAC, IMOJTYYCHUC U IPUMCHCHUC

2.2

AJNKEeHBI: COCTaB U CTPOEHHUE, IOMOJOTMYECKHH psAld. OTUIEH U NPONWIEH —
NPOCTEHIINE MPEICTABUTENIN AJKEHOB: (U3MYECKHEe M XMMHUYECKHE CBOWCTBA
(peakuMM TUOPUPOBAHMS, TaJOT€HUPOBAHUS, THApaTalluM, OKHCIEHUS U

HOHI/IMepI/BaI_[I/II/I), MOJIYYCHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyrtaauen-1,3 u wmerunOyraaueH-1,3: crTpoeHue, BakHeHIInE
XUMHAYECKUE CBOMCTBA (peakuus MOJTUMEPHU3AIIHH).

[lonmyuyeHnEeCMHTETHUECKOTOKAYUyKa U PE3UHbI

2.4

AJIKMHBI. COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTMUYECKHH Psiil. AUETHICH —
NPOCTEHUIINI TMPEACTaBUTENb aJKHHOB. COCTaB, CTpPOEHHE, (U3NYecKue |
XUMHUUYECKHE CBOMCTBA (peakiuu TUJAPUPOBAHMS, TAIOTCHUPOBAHMUS, THAPATALINH,

TOpEHHUsI), MOJy4eHUE U IIPUMEHEHNE

2.5

Apensl. benzon: cocta, crpoeHue, (pU3MUECKHE U XHMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHMS), TIOJIy4YeHUE U MpUMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (U3MYECKMEe M XHMHUYECKHE CBoiicTBa  (peakuuu
raJOrCHUPOBAHUS M HUTPOBAHUS), TMOJIYYCHHE W TpPUMEHEHHE. TOKCHYHOCTb
apeHOB. ['eHeTnyeckas CBSA3b MEXKIYy YIVIEBOLOPOAAMH, IPUHAUICKALUMU K

Pa3JIMIHBIM KJIacCaM

2.6

[TpupoHbIe UCTOUHUKH YIII€BOAOPOAOB. [IpupoaHbIil a3 1 MonyTHBIE HEPTAHbIE




ra3el. Hedte u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HEPTHU: NMEPEroHKa,
KPEKHUHT (TEpMUYECKHIA, KaTaTUTUYECKUil), mupoau3. [IpomykTel mepepaboTku
He(TH, UX NPUMEHEHHE B NPOMBIIJICHHOCTH U B ObiTy. KameHHsbliiyronb u

IPOIYKThIEronepepadoTKu

KucnopoaconepsxaumeopraHnueCKUeCcoOeIMHEHUs

3.1

[IpenenpHBIE OTHOATOMHBIE CIIUPTHI. METaHON U 3TAHOJI: CTpOeHUE, (pu3nmveckue
u XUMHYECKHE CBOICTBA (peaxruu c aKTUBHBIMU MeTaJlJIaMH,
rajloreHOBOJIOPOJIaMH, TOpPEHHUE), NpUMEHEHHe. BoJOpoIHbIC CBS3U MEXKIY
MOJIEKYJJaMH CHUPTOB. JleliCTBHE METaHOJa U 3TAHOJIA HA OPraHU3M YeEJIOBEKA.
MHOTroaTOMHBIE CIIUPTHI. DTUICHTIIMKOIb U TIIULEPUH: CTPOCHUE, GUBNIECKUE U
XMMHYECKHE CBOMCTBA  (B3aMMOJCHCTBHE CO  IICIOYHBIMH  METa/lJIAMH,
KadeCcTBEHHAs peakuus Ha MHOT'0aTOMHEBIE CIIHPTHI).

JelictBueHaopranusMyuenoBeka. [[puMeHeHuernunepruta u 3TUIIEHTJIMKOJIA

3.2

@DeHoI:  CTpOeHUE  MOJICKYNbI, (HU3UYeCKHe U XHUMHYECKHE CBOWMCTBA.

Toxcuunoctbdenomna. [Ipumenenuedenona

3.3

A.HBI[CFI/IIILI U KCTOHBI. CDOpMaJILIIeFI/II[, alecTalIbACTUl. CTPOCHHE, (bI/I3I/I‘-IeCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA U BOCCTAHOBJICHHA, KaYCCTBCHHBIC

peakuum), MoJiydeHue U NPUMECHEHHE

3.4

OnHOOCHOBHBIE TpeaeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs M YKCyCHas
KUCIIOTBI: CTpOCHUE, PU3NYECKUE U XUMHYECKUE CBOMCTBA (CBOMCTBA, OOIIUE IS
Kjacca KHCJIOT, peakuus JTepuuKaiyu), TMOJy4eHHEe U NpPUMCHEHHE.
CreapuHOBasg M OJEUHOBAs KHUCJIOTHI KaK MPEACTABUTENN BBICHIMX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIU BBICIINX Kap6OHOBLIX KHUCJIOT, UX MOIOIIECC I[CI\/JICTBI/IG

3.5

Crnoxuble >(pUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['MIPOIH3 CIOKHBIX
3pHpOB. XKupsr. I'mpposns KHUPOB. IIpumeHeHneKUpoB.

buosornueckaspobKUpOB

3.6

VYrineBoabl: cOCTaB, KJIacCHU(UKAIUs YrIIeBOJOB (MOHO-, - M TOJHCAXapuibl).
I'moko3a — mpocTedImii MOHOCaxapuJ: OCOOEGHHOCTH CTPOCHHUS MOJIEKYIIbI,
(bu3nyecKkrue U XUMUYECKUe CBOICTBa (B3aumoeictBue ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUauHBIM pPacTBOpoM okcuzaa cepedpa(l), BoccraHoBieHwue,
OpOKCHHE TIIOKO3bI), HAaXOXJCHUE B IMPHPOJE, MPUMEHEHUE, OUOJOTHYecKas
poib. dorocunTes. OpykTo3a Kak U30Mep IIIIOKO3bI. Kpaxman u mesonos3a Kak
npupoaHble nonuMmepsl. CTpoeHHE Kpaxmaia M LeJUToNio3bl. Dusudeckue u

XUMHUUYECKHE CBOMCTBA KpaxMaiia (THIpoJin3, KAaYeCTBEHHAs PEaKIus C HOJJ0M)

A30TCOIepKAMEOPraH NYECKUECOETUHEHUS

4.1

AMUHOKHCIIOTHl Kak aM(OTepHbIe OpraHuYeckue coenuHeHus. Puuueckue u

XUMUYECKHE CBOIiCTBa aAMHHOKHCIIOT (na npuMepe TJIMLIHA).




Bbuojgornueckoe3znaueHneaMUHOKHUCIIOT. [lenTranl

4.2

benkn kak IpUpOIHBIE BBICOKOMOJEKYISApHbIE coenauHeHus. llepBuunas,
BTOpUYHAsE M TPETHYHAs CTPYKTypa OenkoB. XHUMHUYECKHECBOWCTBAOEIKOB!

THAPOJIN3, JCHATYpaIusl, Ka4eCTBCHHbICPEAKITMMHAOCITKI

BBICOKOMOJIEKYIISIPHBIECOC IUHEHUS

5.1

OCHOBHBIEC TIOHSITHSI XHUMHH BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHI/If/'I: MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IOJIMMCPU3ALIUH, CPCAHIAA MOJICKYJIApHAA
macca. OCHOBHI:IGMCTOI[BICI/IHTGSaBLICOKOMOJ'ICKyJIHpHBIXCOQI[I/IHGHI/Iﬁ -

noJmMepusanusa U MOJIMKOHACHCALIUA

5.2

OKCIIEpUMEHTAIBHBIE METOJAbl M3Y4YEHMsI BELIECTB M HUX IPEBPALLEHUI!
O3HaKOMJICHHE ¢ 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,

Kay4yKoB. [loslyueHMECUHTETHUECKOTOKayUyKa U PE3UHBI

11 KIACC

Kon

IIpoBepsieMbliidjIeMEeHTCOAEP/KAHUSA

1

TeopeTnuecKueoCHOBBIXUMUH

1.1

XUMHUUECKUH 3reMeHT. AToM. SIapo aToma, M30TOMbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYeckue ypoBHH, NOAYPOBHU. ATOMHBIE OopOHTaNy, S-, P-, d-3JIEMEHTHI.
OCoOeHHOCTH paclpesieieHus] IEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASKOHPUTYPALIUIATOMOB

1.2

ITepuoanueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux snemenTos J1.1.
MenneneeBa. CBs3p nepuoauyeckoro 3akoHa M Ileproguueckoil cuCTEMBbI
xumudeckux seMeHToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOICTB XMMHUYECKHX DJJIEMEHTOB M
o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIECTB IO TpyINaM U HEepUoJiaM.

3Ha‘-I€HI/IeHepI/IO,Z[I/I‘-IeCKOF 03aKOHa B pa3BUTHUHAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. Buapl XMUMHUYECKOW  CBS3U
(KOBaJICHTHAsi HETIOJIIPHAs M TMOJIApHAs, HOHHAs, MeTajuinueckas). VIOHBI:
KaTUOHBI M aHUOHBI. MeXaHN3MbI 00pa30BaHMs KOBAJICHTHON XMMHUYECKOH CBS3H

(0OMEHHBII U TOHOPHO-AaKLENTOPHbIH). BogopoaHasicBs3b

1.4

BanentHoCTh. DneKTpoOTpULATENBHOCTD. CTENEHBOKUCIICHMUS

1.5

BemecTBa MOJEKYISIPHOIO M HEMOJIEKYISIPHOTO CTPOEHMSI. 3aKOH IOCTOSTHCTBA
COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTH CBOMCTBA
BEIIECTB OT THUMNA KPUCTALIMYECKOM peierku. [loHATHE O AMCIEPCHBIX

cucremax. HcTUHHBIE U KOJUIONM AHBICPACTBOPHLI. MaCCOBa}I,Z[OJBIBeH_IeCTBa B




pacTtBope

1.6

Knaccugukanust HeopraHmueckux coequHeHuid. HoMeHknatypa HeopraHmuecKux

BCIICCTB

1.7

XuMH4ecKkast peaxkuus. Knaccuduxanus XUMHUYECKUX peakuui B
HEOPraHMYeCKOM M OpraHM4YeCKOM XMMHUH. 3aKOH COXPAHEHUsI MACChl BEILECTB,

3aKOH COXPaHEHUs U IIPEBPALLCHNS YJHEPTUU IIPU XUMHUYECKUX PEAKLUAX

1.8

CKopocTh peakimi, e€ 3aBUCUMOCTb OT Pa3IMyuHbIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKoe paBHOBecwe. DakTOpbl, BIMIIONIME Ha

cocTosgHue XxuMuueckoro pasHosecus. IIpunnun/lelllarense

1.10

OnexrpommTtryeckas auccoruanus. CuiibHble W crabble snekTponutsl. Cpena
BOJHBIX  PAaCTBOPOB  BELIECTB. KHcnag, HelTpasibHas, LIEJIOYHAsL.

Peakuunmnonnoroodmena

1.11

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITe.HLHBIepeaKL[I/II/I

Heoprannueckassxumus

2.1

Hemeramnsl. [lonoxenune HemeraiioB B [lepuoanueckoil cucreMe XMMHUYECKUX
anemeHToB [I.MI. MenaeneeBa 1 0COOEHHOCTH CTpOEHHUsI aToMOB. Pusnyeckue

CBOWCTBa HEMETAJUIOB. AJIJIOTPOINHS HEMETAIIOB (Ha MpUMepe KUCIOPOaa, Cepbl,

dochopa u yriepoa)

2.2

XUMUYECKHE CBOWCTBA BaKHEHIIMX HEMETauioB (TalOreHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHUS) W HMX  COCIUHCHHMH  (OKCHJIOB,
KHUCJIOPOICOAEPKAIINX KHCIIOT, BOJIOPOHBIX

coequHeHui). [IpuMeHeHHEeBAKHEMIITUXHEMETAIIIOB U MXCOCIMHEHU I

2.3

Meramibl. Ilonoxxenue MeramwioB B Ilepuoanuyeckoll cHUCTEME XUMUYECKHUX
anemenToB JI.M1. MenneneeBa. OcoOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0UEK
atoMoB MeTaiioB. O0mue ¢usznyeckue cBoicTBa MeTasioB. CrlaBBIMETaIOB.

DNEKTPOXUMHUYECKUNPSAHANIPSKEHUMMETAIIOB

2.4

XUMHUUECKUE CBOWCTBA BAXHEHWINIMX META/UIOB (HATpUM, KaJIWH, KaJbIHi,
MarHui, aJlOMHHUN, [UHK, XpOM, KeJle30, Melb) U uX coeauHeHwid. OOrime

CIIOCOOBI MOJIy4CHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAaJIZIOB B 6BITy U TCXHHUKE

2.5

I'eneTuueckas CBSI3b HCOPraHNMYCCKUX BCUICCTB, IMPUHAMIICIKAIINX K PA3JIUMIHBIM

Ki1accaM

XUMHS U )KU3HD

3.1

Ponp xumum B oOecreYeHHM HKOJOTHYECKOHM, IHEPreTUUYECKON W MHUIIEBOM
0€30MMacHOCTH, pa3BUTHHA MEIULIUHBI. [TonsaTue 0

HaYYHBIXMCTOJAAXIIO3HAHUABCIICCTB U XI/IMI/ILIGCKI/IXpeaKLII/II\/II

3.2

IIpencraBnenus 06 OOUIMX HAyYHBIX MPUHLUIAX MPOMBIIUICHHOTO MOIy4eHHs




BAKHEUIIMX BEIIECTB. YENOBEK B MHUPE BEILECTB U MAaTE€pUAIOB. BaXKHEHIINE
CTPOMTEIIBHBIE MATe€pUajbl, KOHCTPYKLMOHHBIE MaTEpHUallbl, KPAacKd, CTEKIIO,
KepaMHKa, MaTepuaibl Ul JJICKTPOHUKHM, HAHOMATEpUasbl, OPraHUYECKUE U

MUHEpalbHbIe y100peHus

3.3

XuMHUSg W 300pPOBbE UEJIOBEKA: NPaBUJIA MCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, mpaBuia 0€30MacCHOTO UCIIOJIB30BAHUS MTPEMAPATOB OBITOBON XUMHH

B IIOBCEJHEBHOU KU3HU




YYEBHO-METOJNYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YHEHUKA
Y4yeOHuku:
Xumust. 10 knacc. @I'OC: (0a30Bblit ypoBeHb).y4eOHUK ISt 001Ie00pa3oBaTEIbHBIX
yupexaenuii / ['abpuensa O.C. - M.: [Ipocsemenne, 2023

Xumus. 11 xknacc. @I'OC.: (6a30BbIi ypoBeHb) YUeOHUK s 0011e00pa30BaTEIbHBIX
yupexaenuii / ['abpuensa O.C. - M.: [Ipocsemenne, 2025

METOAUYECKHUE MATEPHAJIbBI JJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






