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[TOACHUTEJIBHASA 3ATTCKA

[Tporpamma 1o XMMHH Ha YPOBHe CcpeZiHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBE
depepanbHOTro 3aKoHa 0T 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit ®eseparium»,
TpebOBaHUI K pe3y/bTaTaM OCBOeHHsl (efepasbHON 00pa3oBaTe/NbHON MPOrpaMMbl CPeJHEr0
obmero o6bpasoBanus (POIT COO), mpencraBineHHbIXx B DefeparbHOM TOCYJapCTBEHHOM
obpa3zoBatesnisHOM ctaHaapTe COO, c yuétoM KoHLemnuy npernojaBaHusi yaeOHOro IipegMeTa
«Xumusi» B oOpa3oBaTesibHBIX OpraHu3anusix Poccuiickodi ®Pezepalyy, peanu3yrOIMX
OCHOBHBbIEe OOpa3oBaTe/lbHbIE IPOrPaMMbl, U OCHOBHBIX TIOJIOKeHUM «CTpaTeruu pa3BUTHS
BocriutaHuss B Poccuiickoit ®epepaijui Ha mnepuog Ao 2025 roma» (PacriopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXO/0B K pa3paboTKe MpOrpaMMbl M0 XWMHH, K ONpe/eseHHI0 00Iei
cTpareruv oOyueHus, BOCIIUTAHUS W PAa3BUTHS 00YUAIOIIUXCS CPeCTBaMU y4eOHOTO TipeAMeTa
«Xumus» st 10-11 kmacco Ha 6a30BOM YpOBHE COCTaBH/IM KOHIENTYa/IbHbIE TTOJIOXKEHUS
@®I'OC COO o B3auMOOOYCTOBIEHHOCTU IieJiel, COojiep)KaHusl, pe3y/bTaToB 0O0ydeHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0Jy4aeMoe BBITYCKHUKaMH  001jeoOpa3oBaTe/ibHOM
OpraHu3al[iM, sBJSIETCS HEOTheMJeMOM uacThio uX oOpa3oBaHHOCTU. OHO  CITY>KUT
3aBepLIAlOIIMM 3TarloM peasii3al[iid Ha COOTBETCTBYHOILEM eMy 0a30BOM YpDOBHE K/TFOUEBBIX
L[EHHOCTeH, TPHUCYIIUX L[eJIOCTHON CHUCTeMe XHWMHUYecKoro oOpa3oBaHHS. JTH 1[eHHOCTH
KaCarTCsl TIO3HaHWs 3aKOHOB TIPUPO/bI, (DOPMUPOBAHHS MHPOBO33DPeHUs] M 00IIell Ky/IbTYphI
ye/ioBeKa, a TaKXKe JKOJOTHUeCKH OOOCHOBAHHOTO OTHOIIEHWs K CBOEMY 370DOBBI0 H
TIPUPOJHOM cpefie. Peanu3yeTcs XxuMruyeckoe oOpa3oBaHre 00YyJarol[UXCsi Ha YPOBHE Cpe/iIHero
ob1riero obpa3oBaHMsI CPeICTBaMM yueOHOTO Tpeamera «XUMMUsi», COJep)KaHWe W TOCTPOeHHe
KOTOPOTO OripeJie/ieHbl B TporpaMMe M0 XUMWUK C YUY€TOM CIeLUpUKH HayKu XUMHH, eé
3HaUeHUs B IIO3HAHWHW TIPUPO/IbI U B MaTepUaIbHOM >KHU3HU 00IIIeCcTBa, a TaK)Ke C yUEToM 00IImx
Ljesiell ¥ TIPUHIUIIOB, XapaKTepU3YIOLUX COBPeMEHHOEe COCTOSIHHE CHUCTEeMbI CPeHEro 00Iiero
obpa3oBanus B Poccutickoit Pesepariyu.

XWMHUST KaK 37IEMEHT CUCTeMbI eCTeCTBEHHBIX HayK UrpaeT 0coOyl0 poJib B COBPEMEHHOMH
LUBU/IM3ALIMY, B CO3[jaHUM HOBOW 0a3bl MaTepHa/ibHOW KyabTypbl. OHa BHOCHT CBOM BKJaZ B
(hopMHpoBaHUe paLMOHAJLHOIO HAYYHOT'O MBIIIJIeHHS], B CO3/jJaHUe L|eJIOCTHOTO Tpe/iCTaBAeHUs]
00 OKpy)KarwlleM MHpe KakK O eJMHCTBe TIPUPO/Ibl U UesioBeKa, KoTopoe OPMHUPYETCs B XUMUU
Ha OCHOBe TMOHMMaHU$ BeleCTBeHHOI'0 COCTaBa OKPY)Karollero MUpa, OCO3HaHUsl B3aUMOCBSI3U
MEXKIy CTPOEHHEM BelleCTB, UX CBOMCTBAMH 1 BO3MOXXHBIMH 00/71aCTSIMU IPUMEHEHUSI.

TecHo B3aMMOJENCTBYSI C [ADYTMMH eCTeCTBEHHbIMM HayKamMH, XWUMUS CTana
HEOTheM/IEMOM UYaCTbI0 MHUPOBOM KY/bTYpbl, HEOOXOAWMBIM YC/IOBHEM YCIELIHOT0 TpyjAa u
JKU3HU Kak[oro useHa obiectBa. CoBpeMeHHasi XMMUs KaK HayKa CO3MjlaTesibHasi, KakK HayKa
BBICOKMX TEXHOJIOTMIM HarlpaB/ieHa Ha pellleHre r100anbHbIX MPoOIeM YCTOHUHMBOTO Pa3BUTHUS
ye/ioBeUeCTBa — ChIPbEBOM, SHEPreTUYEeCcKOHW, TMHIIEBOW, 3KOJOTHMUecKold 0e30T1acHOCTH W
OXpaHbl 3/J0POBbSI.

B cooTtBeTcTBUM € OOIMMH LiefssMA W TIDUHLUIIAMWA CpeJHero obiero oOpa3oBaHUs
cofepxanue ripeamera «Xumusi» (10-11 kmaccel, 6a30BbIM YPOBEHb W3YUeHHs]) OPUEHTUPOBAHO
TIPeUMYII[eCTBEHHO Ha OOIeKYJbTYPHYIO TMOATOTOBKY OOydarouxcsi, HeOOXOJUMYI0 UM [IJist
BbIDaOOTKM MMPOBO33peHUeCKHX OPHEeHTHPOB, YCIIELIHOTO BK/IIOUEHUWS] B J>KU3Hb COL[MYMa,
TIpo/io/KeHust 00pa30BaHUsl B pa3/IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEMTOCPeJCTBEHHO C XUMHeH.

CoCTaBISIOIMUMH TIpeZiMeTa «XUMHsS» SBJSIOTCI 0a30Bble Kypchl — «OpraHuueckas
xumusi» U «O011ast 1 HeopraHUueckasi XMMHs», OCHOBHBIM KOMITOHEHTOM COZIeP>KaHHUsST KOTOPbIX



SIBJISIIOTCS1 OCHOBBI 6a30BOM HayKM: CMCTeMa 3HaHUM 110 HeopraHMyeCKoM XMMUH (C BK/IIOUeHHEeM
3HaHWM U3 O0Iell XUMHK) ¥ OpraHu4ecKor xvMuH. POpMUpPOBaHME aHHOW CHUCTeMbI 3HAHUMN
NP W3yueHWH TipeAMeTa oOecrieurMBaeT BO3MOXKHOCTb PACCMOTPEHUsI BCETO MHOT000pasusi
BeIL[eCTB Ha OCHOBe OOLIMX TOHSATHH, 3aKOHOB 1 TEOPUM XHMUH.

CTpyKTypa cofiep>kaHusi KypcoB — «OpraHuyeckast XuMusi» U «O011jasi 1 HeopraHAyecKast
XUMUsl» C(hOpMHPOBaHa B MporpaMmme 1o XMMHUM Ha OCHOBE CHUCTEMHOIO MOJX0/a K W3YyUeHUIo
yueOHOrO MaTepuana W OOYC/IOB/ieHa MCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
orpeie/IéHHBIX TeOpeTUUeCKUX YpPOBHAX. Tak, B Kypce OpraHMYeckKOd XUMHHM BelllecTBa
paccMaTpUBalOTCsl Ha ypOBHe KJaCCUYeCKOM TeOpHH CTPOEHHs OpraHuvecKHX COeJUMHeHWH, a
Tak)ke Ha ypOBHE CTEPeOXUMMUECKUX W 3JIeKTPOHHBIX Tpe/CTaB/leHUM O CTPOEHUM BelleCTB.
CeezieHnst 00 M3ydaeMbIX B Kypce BeIeCTBax JAlOTCS B Pa3BUTHM — OT YIJIEBOAOPOJOB [0
CJIOKHBIX OMOJIOTMYeCKH aKTUBHBIX COeJUHeHMH. B Kypce opraHuyeckodl XUMHU IOJIy4arOT
pasButue CPOpMHUpPOBaHHbIE Ha YPOBHE OCHOBHOTO o00Iero obpa3oBaHus TepBOHaua/lbHbIE
TipeJiCTaB/IeHUs 0 XUMHAYeCKOM CBsA3M, KaacCHU(UKAJMOHHbIX NTPHU3HAKax BelecTB, 3aBUCUMOCTH
CBOWCTB BeLLeCTB OT UX CTPOEHMUs, 0 XUMUUYeCKOI peakijiH.

[Tog, HOBBIM yr7IOM 3peHusi B TipeaMeTe «XUMHs» 0a30BOTO yYPOBHSI pacCMaTpPUBAETCS
M3y4yeHHBbII Ha YPOBHe OCHOBHOTO 001jero o0pa3oBaHMs TeOpeTHUeCKHMM MaTepuan |
(hakTo/IOTMUECKYEe CBeJleHUs O Bell[eCcTBaX M XMMHUUecKod peakuyu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HeopraHuueckass XUMUs» 00YJaroIIUMCs TIPeAOCTaBIsSIeTCS BO3MOXKHOCTh OCO3HATh
3HaueHWe TIePUO/IMYeCKOr0 3aKOHA C OOIeTeoOpeTHYeCcKUX M MEeTOZOJIOTMUeCKUX TO03ULIUH,
ryyo>Ke TIOHSTb WCTOPUYECKOe W3MeHeHHe (YHKLMM 3TOro 3akoHa — OT oboOujarommied 1o
OOBSICHSIFOLLIEH U TTPOTHO3UPYIOILEH.

EfvHas cucrema 3HaHUM O Ba)KHEMILMX BelljeCTBax, UX COCTaBe, CTPOEHUM, CBOWCTBAX U
NIPYMeHeHNH, a TaKKe 0 XMMHUUeCKHX peakLUsiX, UX CYLHOCTH U 3aKOHOMEPHOCTSIX POTeKaHUs
ponosiHsercs B Kypcax 10 wm 11 K/maccoB 3/1eMeHTaMM COZJEp)KaHWs, WMerLUMU
KY/IbTYPOJIOTMUECKU ¥ TIPUKJIQJHOW XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBSI3M XUMHM C [JPYTMMHM HayKaMH, pacKpbIBalOT e€ po/b B T[103HaBaTeJbHOW U
MPaKTUUeCKON [1esiTeJIbHOCTH YesioBeKa, CIOCOOCTBYIOT BOCIHMTAaHHMIO YBa)KEHHSI K TIPOLIECCYy
TBOpUeCcTBa B 00/1aCTU TeOPUM W MPAKTHUECKUX TIPHJIOKEHHUH XMMHHU, TIOMOTAOT BBITyCKHUKY
OPHEHTHPOBAaThCsl B OOIIECTBEHHO M JIMUHOCTHO 3HAYMMBIX MPOO/eMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICMBATh WH(GOPMALIUI0 U TIPUMEHSTh eé [/l TIONOIHeHUsl 3HaHUM, pelleHust
VIHTeJI/IeKTYa/IbHbIX U 5KCIepUMeHTa/IbHbIX HUCCIe[0BaTe/IbCKUX 3ajad. B 1iesioM cogepykaHve
yueOHOTO TipeMeTa «XUMHUsI» JAHHOTO YPOBHSI M3y4YeHHsI ODUEHTHUPOBAHO Ha (hOpMUDOBaHUeE Y
00yuJaroIIMXCcsl MUPOBO33PEHUYECKOM OCHOBBI /11 TIOHUMaHUs (GUI0COMCKUX UIEeH, TaKUX Kak:
MaTepHaibHOe eJUHCTBO HEOPraHWYeCKOro U OpraHnyeckoro Myupa, o0yC/0B/IeHHOCTb CBOWCTB
BelleCTB UX COCTaBOM U CTPOEHHEeM, [103HaBaeMOCThb MPUPO/IHBIX SIBJIEHUI MyTEéM 3KCIlepUMeHTa
Y pelleHus] NPOTUBOPeUYM MeXXAy HOBBIMM (hakKTaMM M TeOpeTHYeCKHMH IpeJrioChlIKaMH,
0CO3HaHWe pPOJIM XMMHU B pellieHUM 3KOJ0rMueckux rpobsem, a Takxke rpobsieM cOepeskeHust
JHepreTUUeCKHUX PecypCoB, ChIpPbsi, CO3/IaHUsI HOBBIX TEXHOJIOTUM U MaTeprasoB.

B mmaHe pemeHusi 3aau BOCIHUTAHWS, Pa3BUTHS M COLMANM3aLA  OOyUYarOL[XCst
TIPUHATbIE TPOTPaMMON IO XWMHHU TOAXOJbl K OIpeJe/IeHUI0 COZep)KaHUus U IOCTPOeHMUs
npeZiMeTa TpeAyCcMaTpPUBAaOT (POpMHpPOBaHWe YHUBepCATbHBIX YUueOHbIX [eMCTBUM, UMEIOIIUX
6a30Boe 3HaueHUe [jisi pa3IMYHbIX BUJIOB [lesiTe/IbHOCTH: pellieHus Tpob/ieM, ToMCKa, aHaIu3a 1
obpabotku wuHpOpMaIK, HEOOXOAWUMBIX /i1 TIPUOOpPETeHUs] OmbITa TIPAKTUYECKOH U
WCCIIefloBaTe/IbCKOU [iesITe/IbHOCTH, 3aHMMarolLL[eil Ba)KHOe MeCTO B TTIO3HAHMU XUMUH.



B npaxTuKe IpernojaBaHusi XMMUY Kak Ha YpOBHE OCHOBHOTr0 0011jero o6pa3oBaHus, Tak U
Ha YpoBHe cpegHero oOmiero o0pa3oBaHus, TP OMNpeJeNeHUd  COJep KaTebHON
XapaKTepUCTUKU 1iejieli K3ydeHUsl TpeJMeTa HarpaB/ieHMeM IepBOCTeNeHHOM 3HaulMMOCTU
TPaAMLMOHHO TpU3HAéTcs (QOpMUpOBaHME OCHOB XHUMHUECKOW HaykM Kak obsactu
COBPEMEHHOI'0 eCTeCTBO3HaHUs, MPaKTUYeCKOW JesTe/llbHOCTU 4YesloBeKa U KakK OJHOTO U3
KOMITIOHEHTOB MWPOBOW Ky/abTypel. C MeTOAWYECKOM TOYKM 3peHHsl TakoW TMOAXOA K
orpe/ie/IeHuIO 1ieJieil U3ydeHusi pe/iMeTa sIB/IIeTCs BIIOJIHE OINPaBJaHHbIM.

CoryiacHO [JaHHOM TOYKe 3peHMs IJVIaBHBIMU Lie/IIMU U3yueHUs TpeAMeTa «XUMHs» Ha
6a3oBoM ypoeHe (10 —11 K/1.) SIBASIFOTCS:

e (¢dopMHUpOBaHWe CUCTeMbl XUMHUUECKMX 3HAaHUM KakK Ba)kKHeMIlel COCTaBJIstoLei
eCTeCTBeHHO-HayuyHOW KapTHMHbI MHMpa, B OCHOBe KOTODOH JieXaT KJ/IoueBble MOHSTHS,
(yHamMeHTa/bHbIe 3aKOHbI U TEOPUM XHMMHM, OCBOEHMe si3blka HayKW, yCBOEHHe U
MIOHMMaHWe CyIIHOCTH JOCTYIHBIX 0000IIeHn MHPOBO33pEHUYECKOro XapakTepa,
03HaKOMJIEHHE C UCTOpHUel UX pa3BUTHS U CTAaHOBJIEHUS;

e (¢bopMHpOBaHKE U pPa3BUTHe TPe/CTaBlIeHUN O HAyUHBIX METOZax M03HaHHs BelleCTB U
XUMUYeCKUX peaklyii, HeoOXOJUMbIX /il IPUOOpeTeHus] yMeHU OpHUEeHTHPOBAaThCS B
MHpe BelleCTB U XMMUYeCKUX SBI€HUM, UMEIOIIUX MeCTO B MPUPO/e, B TIPAKTHUECKOH U
TOBCeJHEBHOM >KH3HHU;

e Dpa3sBUTHEe YMeHHUH U Croco0OB [1esTeIbHOCTH, CBSI3aHHBIX C HaO/MIofIeHMeM U
00bsICHEHEM XMMHYeCKOrO 3KCIlepUMeHTa, COoOJoZieHneM TipaBWi 0e30rmacHOro
oOpallleHus ¢ BeIeCTBaMU.

Hapsiiy ¢ 3TuM, cofepkaTesibHasi XapaKTepUCTHKA Iiesield U 3a/jau M3y4yeHusi rpejmeTa B
rporpamMme 1o XMMHUM yTOYHEHa U CKOPPeKTUPOBaHa B COOTBETCTBUM C HOBBIMHU NPUOPUTETAMHU
B cucteMe cpefgHero obOiiero obpa3oBaHus. CerofHsi B TIpeNofaBaHUM XUMUU B Oosblieit
CTereHW OTJAETCsl TIpeANOuTeHHe TIPaKTHMUeCKOil KOMIIOHEHTe coJiepKaHusi 00ydeHwus,
OpPMEHTHPOBAaHHOM Ha TIOJTOTOBKY BBITYCKHHWKA 001je00pa3oBaTeslbHOM — OpraHU3alyy,
BJIaZietoliero He HabOpOM 3HaHWM, a (YHKIIMOHAIbHOW TPaMOTHOCTBIO, TO €CTb Criocobamu u
YMEHHSIMH aKTUBHOTO TIOTyueHUsI 3HaHUK W TIPUMEHEHUsI UX B peaslbHOW >KU3HU [IJIsl PeLIeHUsI
MPaKTHUUeCKHX 3a/jau.

B cBsi3M C 3TMM TIpU U3yueHWM TIipeaMeTa «XHUMHs» [JOMUHHDYIOIee 3HaueHHue
NpPUOOPETAIOT Takye Lie/d U 3alaui, Kak:

ajantaius  oOyuarolMxcsi K  YCJIOBUSIM — JUHAMWYHO — pa3BUBAIOLIErocs  MUPa,
(opMypoOBaHHe UWHTEe/JIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHMIO,
COTPYJHUYECTBY, CaMOCTOSITE/IbHOMY TIPUHSTHIO TPAaMOTHBIX pelleHWHd B KOHKDETHBIX
JKU3HEHHBIX CUTYal[UsIX, CBSI3aHHBIX C BEIIeCTBAMU U UX MPUMEHEeHHEeM;

(dopMupoBaHue y 00yuyarOU[UXCSl K/IHOUEBBIX HABBIKOB (K/THOUEBBIX KOMITETEHLUH),
VMMEIOLIMX YHHBepCalbHOe 3HaueHHe /7l Pa3/IMuHbIX BUJOB /IeSITe/IbHOCTH: pelleHus mpobiem,
MOWCKA, aHaiM3a W 00paboTKM WHbOpMalWM, HeoOXOAWMBIX [Jisi TPUOOpEeTeHUsl OmbITa
JiesITeTbHOCTH, KOTOpasi 3aHMMaeT Ba)XKHOe MEeCTO B TMO3HAHWK XUMHHU, a TaKXKe [/Isi OLIEHKU C
TO3ULIMIM KO0JIOTMUeCKOU 6e30MacHOCTH XapaKTepa B/IMSHUS BelL[eCTB U XUMUUeCKUX TMPOL[eCCOB
Ha OPraHU3M ueyioBeKa W MIPHUPOJIHYIO Cpefy;

pa3BUTHe TO3HABaTebHBIX UHTEPECOB, WHTE/UIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEM
oOyyaromuxcs: CrocoOHOCTH CaMOCTOSITe/IbHO TpUOOpeTaTh HOBble 3HAaHWS [0 XWUMWH B
COOTBETCTBUM C XKU3HEHHBIMHU MMOTPeOHOCTSIMH, UCII0/Ib30BaTh COBpeMeHHbIe NH(OPMaIOHHbIe
TEXHOJIOTHH JI/Is TIOVCKA U aHa/M3a yueOHOW M HayYHO-TIOMYJISIPHOW MH(OPMa XUMHUUeCKOTro
COZleprKaHMUs;



(hopMupOBaHUe U pa3BUTHE Y 00YYAIOLUXCSl aCCOL[MAaTUBHOTO U JIOTUUECKOTO MBbIILIIeHHS],
Ha0JTIOZIaTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTHU, KOTOpble 0COOEHHO HeoOXOAWMbI, B
YaCTHOCTH, TIPU IJIaHUPOBAHUU U MPOBeIeHUH XUMUUYECKOT0 IKCIIepUMeHTa;

BOCIIMTaHWe y 00ydJarouuxcs yOeKIEHHOCTM B TI'yMaHUCTUYECKOW HampaBIeHHOCTH
XUMUM, €& Ba)KHOW pOJM B  pelleHWHd Tr100anbHbIX  Mpo0seM  paljoHaJbHOTO
TIPUPOAOII0/Ib30BaHMsl, TIOTIOJTHEHUS] SHEePreTHYecKuX PpecypCcoB M COXPaHeHHs TPUPOAHOTO
pPaBHOBECHsl, OCO3HAHHSI HeOOXOAMMOCTH Oepe)KHOro OTHOIIEHHST K TIPUpPOJie U CBOEMY
3[J0POBbIO, a TaK)Ke TIPUOOpeTeHUs OIbITa MCII0/Ib30BaHUS TMOJyUeHHbIX 3HAaHWM [I/Is IPUHSTHS
IPaMOTHBIX peIleHHI B CUTYaLUsiX, CBSA3aHHbIX C XUMUUECKUMHU SIBJIEHUSIMHU.

B yuebHOM mi1aHe cpefiHero o0ijero obpa3oBaHHs TpeAMeT «XHUMHs» 0a30BOr0 YPOBHS
BXO/TUT B COCTaB MpeIMEeTHOM 00/1acTh «ECTeCcTBeHHO-HayUYHbIE ITPeIMEThI».

OOi11iee yMC/IO YaCOB, OTBEAEHHBIX /I M3yUeHUs] XMMUHM, Ha 0a30BOM YpPOBHEe CpeJHero
obrriero obpasoBanusi, coctaBnisier 68 uacoB: B 10 kimacce — 34 waca (1 yac B Hezeno), B 11
Knacce — 34 yaca (1 yac B HeJje/t0).



COOEPXXAHUE OBYYEHUA
10 KJIIACC
OPI'’AHNYECKAA XUMHUA

TeopeTnuecKue 0CHOBbI OPraHU4eCKON XUMIH

[IpegMeT opraHWueCKO XMMHHU: eé BOSHMKHOBEHUE, pa3BUTHe U 3HaueHue B T0JyueHUun
HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpoeHUs1 OpraHhueckKux coefiuHeHuii A. M. ByTiepoga,
eé OCHOBHble TMoioKeHUs1. CTpPyKTypHble (OpMy/bl OpraHMYecKHxX BeljecTB. ['omosorus,
r3oMepusi. XMMHYecKas CBSI3b B OPraHU4YeCKUX COeJUHeHUSIX — OJMHApHbIe U KpaTHbIe CBS3U.

[lpencraBneHve o0  KjaccupuKalMd — OpraHMYecKMxX  BeljecTB.  HomeHksaTypa
OpraHUYecKUX COeJWHeHWW (cucTemaTuuyecKas)) W TpUBHa/lbHble Ha3BaHUSl Ba)KHEUIIMX
Tpe/icTaBUTesIel K/1aCCOB OPraHUYeCKuX BelleCTB.

OKCIlepuMeHTa/IbHble METO/bl U3YUeHUsl BellleCTB M WX IpeBpalljeHui: 03HaKOM/IeHWe C
obpa3iiaMy OpraHMuUeCKHX BeIeCcTB U MaTephajaMh Ha WX OCHOBE, MO/IeIMPOBaHUe MOJIEKYJI
OpraHWYeCKWX BellecTB, HabrofieHWe W OmMKMcaHWe JAeMOHCTPALMOHHBIX OIBITOB  TI0
TMpeBpAIlleHUI0 OPraHNYeCKUX BeleCTB IPU HarpeBaHWH (T/1aBieHue, 00yT/IMBaHUe U TOPEHHe).

YrneBomopobl

AnKaHBI: COCTaB U CTpPOEHUe, TOMOJIOTMUeCcKUid psii. MeTaH W 3TaH — MpPOCTeMline
Tpe/iCTaBUTe/Id ajKaHOB: (r3MuecKWe W XUMHUUeCKWe CBOMCTBa (peakUud 3aMelleHusi U
ropeHust), HaxoXKJeHre B IIpUpo/ie, OyyeHue U IpUMeHeHHe.

AJKeHbI: COCTaB U CTPOEHHe, TOMOJIOTUYECKUM psifl. DTWIEeH U NPONWIeH — NPOCTenlne
TIpe/iCTaBUTe/Id a/lKeHOB: (M3UuUecKre M XUMHUUeCKUe CBOWMCTBa (peakluW THJPUPOBAHUS,
rajloreHMpOoBaHusl, TU/ipaTalyy, OKUCIeHUs U MOMMepU3aLiim), TojlyueHre U puMeHeHue.

Ankanvensl: OyraaueH-1,3 U MeTwi0yTagueH-1,3: CTpoeHHWe, Ba)KHEMIIHE XUMHUECKUe
CBOMCTBa (peakuus noauMepusaunu). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AnkuHBI: cocTaB ¥ 0COOEHHOCTH CTDOEHHs, TOMOJIOTUYEeCKUW psifi. AlleTuieH —
TPOCTEeHNIINM TIpe/iCTaBUTe/b aIKUHOB: COCTaB, CTpOeHue, (r3nueckrie U XUMUUeCKre CBOMCTBa
(peakuyy rMIpUpOBaHUs, rajloreHUpOBaHUs, FMpaTaliuy, FOpeHHs), ToJlyueHre U IpUMeHeHHe.

Apenbl. beH3on: cocTtaB, CTpoeHHe, (u3UuUeCKMe M XMMHUYEeCKue CBOWCTBa (peakLu
rajioreHUpPOBaHUsl M HUTPOBaHWUS), TOJyYeHHWe W NpUMeHeHue. 70/Iyo/I: COCTaB, CTPOEHHE,
QuzyecKre H XHMHYECKHE CBOHCTBA (PEAKLJHH ra/IoreHHPOBAHHS H HUTPOBAHHA), MO/TyYEHHE H
npumeHeHre. 'TOKCMUHOCTb — apeHOB. [‘eHeTWueckass CBA3b MeXJy YIVIEBOJOPOJaMH,
MIPUHA//IeXKalUMU K pa3/IMYHbIM K/lacCaM.

[TpuposHbIe UCTOUHUKHK YT/IeBOAOPOAOB. IIpUpoHbIi ra3 U MonyTHble HeTsHbIe Ta3bl.
Hedts u eé mnpoucxoxgenne. Criocobbl mepepaboTKu HehTH: T€peroHKa, KPeKUHT
(TepMHUYeCKU, KaTaIUTUUeCKUit), mupoau3. [IpoaykTsl nepepaboTky HeTH, UX TIpUMeHeHUe B
TIPOMBIIIJIEHHOCTU U B ObITy. KaMeHHBIH yroJib ¥ MPOAYKTHI ero rnepepaboTKu.

OKCrepyuMeHTa/lbHble METO/Ibl U3yUeHHUs BellleCTB U MX MpeBpalljeHui: 03HaKOM/IeHue C
obpa3iaMu 11acTMacc, KayuykoB U pe3uHbl, KoyuteKiuu «HedTb» U «YT0/b», MOJe/TUpOBaHKE
MOJIEKY/T YTJIeBOJOPOJOB W TasJloreHONPOU3BOAHBIX, TIPOBe/leHre IpaKTUueckow paboThI:
ToJlyueHue 3TUeHa U 3ydyeHre ero CBOMCTB.

PacuétHble 3aaum.




BbluncsieHusi 10 ypaBHEHMIO XUMMWUeCKoW peakiuu (Maccbl, 00BEMa, KOJMUeCTBa
HCXO/IHOTO BeIeCTBa WM TMPOJYKTAa PEeaKIMM TI0 WU3BECTHBIM Macce, 00bEMY, KOJMUECTBY
O/THOTO U3 UCXO/IHbIX BeI[eCTB WU MPOAYKTOB PeaKLUn).

Kucnopoacopepskaiye opraHuuecKye coeIMHeH st

[IpenenbHble OAHOATOMHBbIE COMPTHI. MeTaHO/N W 3TaHO/: CTpoeHHWe, (uU3UuUecKHe U
XUMUUeCKUe CBOWCTBA (peaki[uu C aKTUBHBIMU MeTajl/laMH, T'aJIoTeHOBO/IOPO/IaMU, TOpeHUe),
ripumMeHeHue. BoJopo/iHble CBSI3U MeXKAy MOJIeKyJlaMu CITUPTOB. [leiicTBUe MeTaHOJIA U 3TaHOJIa
Ha OpraHv3M uejioBeKa.

MHoroatomMHble CHUPTHI. JTUIEHITIMKOIb W T[JIMLEPUH: CTpOeHue, (u3nueckKue U
XUMUUeCKUe CBONCTBa (B3aMMO/IeliCTBYE CO I1le/IOUHBIMUA MeTajl/laMH, KaueCTBeHHasl peakijys Ha
MHOT0aTOMHbIe CIUPTHI). [lelicTBMe Ha oOpraHu3M uesjoBeka. [IpuMeHeHWe T/UIlepUHA U
STUJIEHIJIUKOJISI.

deHOM: CTpOeHWe MOJeKy/bl, (U3MUecKhe U XUMUYecKue CBOWCTBA. TOKCMYHOCTb
¢enona. IlpumeHenuve peHona.

Anbperuzibl U keroHpl. DopMmanblieTuj, aleTaJbJery]i: CTpoeHHe, Gu3NUecKue U
XMMHUUECKHe CBOMCTBA (peaklUMM OKHUC/IeHUSI M BOCCTAHOBJIEHUS, KaueCTBEHHbIE peaKLUn),
MoJiyueHue U puMeHeHue.

O/[IHOOCHOBHBIE TpefieflbHble KapOOHOBBIE KUCIOThL. MypaBbMHAsA U YKCYyCHasi KMCJIOTBI:
CTpoeHHe, pU3NUeCKre ¥ XUMUUECKHe CBONCTBA (CBOMCTBA, 001I[1e /s K/1acca KUC/IOT, PeaKiys
TepudUKaluK), To/NyueHWe U TipuMeHeHre. (CTeapvHOBasi U OJIeMHOBasi KHUCJIOThI Kak
TIPe/ICTaBUTE/I BHICIIMX KapOOHOBBIX KHC/IOT. Mblja KaK COJIA BBHICIIMX KapOOHOBBIX KHCJIOT,
MX MOMoLLee [1eliCTBYe.

CnoxxHble 3GUpbI KaK MPOU3BOZHbIE KAPOOHOBBIX KHUC/IOT. ['UAPOIN3 CI0XKHBIX 3(MUPOB.
JKupsl. ['ugponus xxupoB. [IpumeHeHre xupoB. bruonornueckas poJsib >XKUPOB.

YrneBoabl: cocTaB, KaacCU(pUKaLus yrieBogoB (MOHO-, IU- U Tlo/Mcaxapuabl). ['roko3a —
TIPOCTEUIIIMM MOHOCAaXapuZi: OCOOEHHOCTH CTPOEHUS MOJIEKY/bI, (hU3UUECKHMe U XUMHUECKHEe
cBoicTBa (B3auMojetictBue ¢ tuzapokcuzoM Meau(Il), okucieHHWe amMMHAuHBIM PacTBOPOM
okcga cepebpa(l), BoccraHoB/ieHWe, Opo)KeHUe TJ/IOKO3bl), HAXOXK/eHWe B TIPUDPOJE,
rpyMeHeHHe, Orosiorudeckasi posib. ®otocuHTe3. PpyKTO3a Kak M30Mep ITHOKO3bI.

Kpaxman v Le/tosio3a Kak NpUpojHble noaumepbl. CTpoeHue Kpaxmasa U Lie/Ir0/I03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBa KpaxMasia (TUPO/N3, KaueCTBeHHasi peakiiysi C U0/I0M).

OKcriepuMeHTa/bHble MeTO/bl M3yueHHs BelleCTB W WX TMpeBpallleHUil: TpoBefieHue,
HaOJIIOZIeHe Y OMMCaHWe JAeMOHCTPALIMOHHBIX OTBITOB: TOPEHWe CIUPTOB, KaueCTBEeHHbBIE
peaki[ii OHOATOMHBIX CIUPTOB (OKHC/IeHWe 3TaHona okcugoMm Menu(Il)), MHOTOaTOMHBIX
CrMpTOB (B3auMojielicTBUe TrulepuHa ¢ ruapokcugoM Mmenu(Il)), ambgernzoB (okuc/ieHue
aMMHauHbIM pacTtBopoM okcuga cepebpa(l) w rugpokcugom wmemau(Il), B3aumopelicTBUe
KpaxMasa C WOZOM), TIpOBeZieHHe TIPaKTUYeCKOM paboThl: CBOWCTBA pacTBOpa YKCYCHOM
KUCJIOTHI.

PacuétHbie 3aaun.

BbIunc/ieHUs: 0 ypaBHEHWIO XWUMHWUECKOW peakiuu (Macchl, 00BEMa, KOJUYeCTBa
HCXOZIHOTO BeIeCTBa WM TMPOJYKTa PeakIMM 10 WU3BECTHBIM Macce, 00bEMY, KOJUUECTBY
O/ITHOTO M3 UCXO/IHbIX BEI[eCTB WK MPOAYKTOB PeaKIi).

A3oTCopeprKalliie opraHuuecKre coeIiHeHUs.

AMUHOKHCIOTEI Kak amdoTepHble OpraHuuyeckue coefvHeHus. ®Pusnueckve U
XMMHYEeCKWe CBOWCTBAa AaMHWHOKHUCIOT (Ha TNpUMepe I/IMLMHA). buosornueckoe 3HaueHue
aMUHOKHUCIIOT. [TenTuapl.



benku Kak TpUpOJHbIE BBICOKOMOJIEKY/sIpHbIe coefvHeHus. [lepBUuHasi, BTOpUYHAs U
TPeTUYHAasi CTPYKTypa OenKOB. XWMWUecKHe CBOWCTBa O€NKOB: THUAPOJN3, [eHaTyparvs,
KaueCcTBEeHHbIE PeaKI[Uu Ha Oe/Ku.

OKcriepUMeHTaIbHble METO/bI W3yueHHs BellleCTB M WX TIpeBpallleHWid: HabmogeHre U
OfvcaHWe JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalys OelKOB TPU HarpeBaHWU, LIBeTHbIE
peakiy 6eKoB.

BricokoMoOneKynsapHble CoOeIMHEHUS

OCHOBHBI® TIOHATHSI XUMWUU BBICOKOMOJIEKY/ISIPHBIX COeJUHEeHH: MOHOMeD, II0JIMMep,
CTPYKTYPHOe 3B€HO, CTelleHb II0JIMMepU3aliiy, CpefHsii MoJieKy/sipHas Macca. OCHOBHbIe
MeTO/Ibl CHHTEe3a BEICOKOMOJIEKY/ISIPHBIX COeJUHeHUM — TTOo/IMMepU3alius U MOJIMKOH/eHCallysl.

JKcrepuMeHTa/lbHbIe METO/bl U3yUeHHsl BellleCTB U WX TpeBpalljeHuii: 03HaKOM/eHue C
o0pa3iLiaMy PUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IACTMACC, KayuyKoB.

MexXripeIMeTHbIE CBSI3U.

Peanu3aiiusi MeXXmpeJMeTHBIX CBsi3el TpU U3yueHWW opraHuueckoi xumuu B 10 Kacce
OCYIL[eCTB/ISIETCS Uepe3 HCIO/b30BaHHEe KaK OOI[MX eCTeCTBEHHO-HAayUHbIX TOHSATHM, TakK U
TIOHSTHH, SBJISFOIIMXCS CUCTEMHBIMH /IJIs1 OT/Ie/TbHBIX TIPeJMETOB eCTeCTBEHHO-HAayUHOT0 IIUK/Ia.

OO1e ecTecTBeHHO-Hay4Hble TIOHSTUS: siBJIeHWe, Hay4HbIM (pakT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KIacCUPUKaIMs, T[epUOJAUYHOCTb, HaO/MoZeHre, W3MepeHue,
9KCIepPUMEHT, MO/le/TUpOBaHHUe.

du3uKa: MaTepusi, JHEPTHsi, Macca, aTOM, JTeKTPOH, MOJIeKYJIa, JHeEPreTHUeCKUI YPOBEeHb,
BeIleCTBO, Tesio, 00BEM, arperaTHoe COCTOSIHHE BeIeCTBa, (hr3uueckre BeTMUWHBI U eJUHULIbI
WX U3MepeHHUsl.

Buonorusi: knetka, opraHusM, 6uocdepa, oOMeH BellleCTB B OpraHu3me, (OTOCHHTE3,
O10JIOTHYeCKU aKTUBHBIE BelljecTBa (6e/ku, yrieBofbl, )KUPbI, (hepMeHTbI).

[eorpadus: MuHepasibl, TOpPHbIe TTOPO/IbI, TI0JIe3HbIE NCKOTIaeMble, TOTUIMBO, PECYPCHI.

TexHonorus: NuIleBble MPOAYKThI, OCHOBBI pal[MOHAILHOTO TTMTaHUSI, MOIOLI[e CPe/iCTBa,
JIeKapCTBeHHbIe U KOCMeTUUeCKHe TiperiapaThl, MaTepUasbl U3 UCKYCCTBEHHBIX U CUHT@TUYEeCKUX
BOJIOKOH.

11 KITACC
OBIIAA N HEOP'TAHNYECKASA XIMUSA

TeopeTnyeckyie OCHOBbI XIMUHU

XumMuueckuii 3neMeHT. AToM. SIApo aToma, W30TOMbL. DJIeKTPOHHAasi 000/0uKa.
OHepreTHyecKue YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d- asmemMeHTbl. OCOOEHHOCTH
pacripe/ie/ieHHsi 3JIEKTPOHOB TI0 OpPOMTA/IsIM B aTOMax 3/7IEMEHTOB IMEPBBIX UeTHIPEX MEPHOOB.
OneKTpOHHasi KOH(PUrypaLys aTOMOB.

[Tepriognueckuii 3akoH U Ileprospvueckasi cucremMa XUMHUecKux »ssemeHTtoB 1. U.
MenpeneeBa. CBsi3b MNepUOAMYECKOr0 3aKOHa M [lepuognueckod CHUCTEMBI XUMHUYECKUX
snemeHToB [I. V1. MeHpeseeBa ¢ COBPEMEHHOU TeOpHel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MeHeHHsI CBONCTB XMMHUECKUX 3/IeMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIO’KHBIX Bel[eCTB
T10 TpyIINaM U repyuoziam. 3HaueHve IepuoJUUecKoro 3aKkOHa B pa3BUTUM HayKHU.

CrpoeHure BelljecTBa. XUMHUeCKas CBsi3b. BuAbl XUMHUeCKOW CBs3M (KOBajeHTHas
HeToJIsipHasi Y TOJIspHAasi, UOHHAsL, MeTa//iMueckas). MexaHW3Mbl 00pa30BaHUs KOBAJEHTHOU



XUMUYeCcKor CBsI3u (0OMeHHBbIM U JOHOPHO-aKLIeNTOpHbIN). BogopogHas cBsi3b. BaneHTHOCTb.
OneKTpooTpulaTe/ibHOCTb. CTereHb OKUC/IeHus. VIOHbI: KaTUOHBI U aHHUOHBI.

BelllectBa MOJIEKY/ISIDHOTO YU HEMOJIEKY/ISIPHOTO CTPOeHMs. 3aKOH TOCTOSSHCTBA COCTaBa
BellecTBa. [WMbl KPUCTA/UIMUECKHX PELIETOK. 3aBUCUMOCTb CBOMCTBA BeLeCTB OT THIIA
KPUCTA/I/TMUeCKOU PeIIETKHU.

[ToHsiTHEe O AUCTIEPCHBIX CUCTeMax. VICTUHHBbIE U KOJIOU/IHbIE PAacTBOPbI. MaccoBasi [j0/ist
BellleCTBa B pacTBOpe.

Knaccudukanyss HeopraHMuecKMX coefvHeHui. HomeHknaTypa HeopraHHWYecKuX
BelllecTB. ['eHeTMUecKas CBSI3b HEOPraHWYeCKUX BeIeCcTB, TMPUHAAIEXAL[UX K pa3/IuyHbIM
KJ1accam.

Xumuueckass peakiusi. Knaccudukaiusi XMMUUeCKUX peaki[uii B HeOpraHUueckKow u
OpraHUuYecKoOr XMMUU. 3aKOH COXPaHEHMsI MacChl BELL[eCTB, 3aKOH COXpaHeHUs U TpeBpalleHust
SHEepPruu Mpu XMMHUYECKUX peakLusiX.

CKOpOCTb peakiud, eé 3aBUCHUMOCTh OT Pa3/MyHbIX (hakTopoB. OOpaTvMbie peakivu.
Xumuyeckoe paBHOBecue. DaKTOpBI, BAUSIOI[HME HAa COCTOsSIHHE XUMHUUECKOTO pPaBHOBeCHSI.
[Tpunuwmmn Jle [laresnbe.

Onektponutryeckass auccouyaiusi. CuibHble U Cylabble 37eKTposiuThl. Cpefia BOJHBIX
PacTBOPOB BellleCTB: KMCJ/Iasi, HeMTpaJibHasl, 11{e/I0UHasl.

OKHCUTETbHO-BOCCTaHOBUTE TbHBIE PeaKIUHU.

JKCIliepuMeHTa/lbHble MeTO/Ibl U3yueHMsl BellleCTB M UX TMpeBpalljeHuil: J1eMOHCTpalus
Tabymur «[lepuoguueckasi cucreMa XUMHYecKux 3yemeHTOB [I. V. MeHgeneeBa», W3yueHue
Mojiesieli  KPUCTa/JTMUeCKUX peIIETOK, HaO/ofieHne W OINMUCAaHWe JIeMOHCTPALIMOHHBIX U
nabopaTOPHBIX OMBITOB (pa3jioykeHWe TePOKCHAA BOAOpOJA B TIPUCYTCTBHMU KaTa/ld3artopa,
orpe/ie/ieHVe Cpe/ibl paCTBOPOB BeLLECTB C MOMOLIbI0 YHHUBEPCAJbHOTO WHAMKATOpa, peakLuu
HWOHHOrOo 0oOMeHa), MpoBe/leHHEe TIPAKTHUeCKOH paboThl «BivsHMe pa3nuuHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUUECKOU peakijium».

PacuétHbie 3agaum.

PacyéTbl Mo ypaBHEHUSIM XUMUUECKUX PeakLyii, B TOM UMC/ie TePMOXUMUUeCKHe PacuéThl,
PaCuéThbl C UCTIOIb30BaHUEM TOHSITUST «MaCCoBasi 10Jisl Bell|eCTBay.

Heopranuueckass xumust

Hemerannbi. [lonokeHne HeMeTa/uioB B [leproguueckoil cUCTeMe XUMHYeCKUX
ynemeHToB /[]. M. MeHzeneeBa U 0COOEHHOCTH CTpOeHUst aTOMOB. Pu3nMyecKue CBOWCTBa
HeMeTaJlJIoB. AJUIOTPOMNUSI HeMeTas/IoB (Ha rMpuMepe KUCI0po/a, cepkl, hocdopa u yriepoja).

XYMUUeCKre CBOWCTBa Ba)KHEMIIIMX HeMeTas/uloB (TajloreHoB, cepbl, a30Ta, (ocdopa,
yraepo/ia U KpeMHHsI) U UX coefiIMHeHU (OKCHI0B, KHUCIOPO/ICO/IePKAIIIUX KMC/IOT, BOZOPOJHBIX
COeIMHEeHUM).

[IpuMeHeHVe BaKHEUILIMX HEMETA/IJIOB U UX COeJUHEHUHN.

Mertannsl. [Tonoxenue metanioB B [lepuoguyeckol cucteMe XMMUUECKUX 3/1eMeHTOB /1.
N. MengeneeBa. OCOOEHHOCTH CTPOEHUsI 3/IeKTPOHHBIX 000/I0UeK aTOMOB MeTas/uioB. O6iiue
¢u3uueckre cBolictBa MeTaioB. CrijlaBbl MeTasyioB. DJIEKTPOXUMUUECKUNM psifi HampsKeHUH
MeTaslioB.

XyUMUUeCKHe CBOMCTBA Ba)KHEWIIMX MeTa/ioB (HaTpUM, Kajiuil, Kaabldd, MarHuu,
aJIFOMUHUM, LIMHK, XPOM, Kese30, Me/ib) U UX COeJUHEeHUM.

O6mmue criocoObl MosTyyeHrs: MeTa/uioB. [IpuMeHeHNe MeTaslIoB B OBITY U TEXHUKE.

OKcriepuMeHTa/lbHble MeTOZbl H3Yy4eHWsl BelllecTB W WX TIpeBpallleHUil: u3yueHue
KOJIIeKIMU «MeTaiibl U CIUiaBbl», 00pasl0oB HeMeTaslJioB, pellleHHWe 3KCIiepuMeHTaTbHbIX



3afjau, HaO/MOJeHWe W OMUCaHWe JeMOHCTPAlMOHHBIX U J1labopaTOPHBIX  OIBITOB
(B3auMoielicTBHe THUAPOKCH/A aTlOMUHUSI C PAaCTBOPAMU KUC/IOT U Iijesioueld, KaueCTBEHHbIe
peakiui Ha KaTUOHbI METaJI/IOB).

PacuéTHble 3agaun.

PacuéTthl Macchl BelllecTBa WM 00béMa ra3oB IO W3BECTHOMY KOJIMUeCTBY BeIlleCTBa,
Macce Wid 00bEMY OHOTO W3 YUaCTBYIOIIMX B PEAaKI[MM BEIeCTB, pacuéThl MacChl (00bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB Peaki|u, eC/ii OZHO U3 BellleCTB UMeeT IIPUMeCH.

XvMUs U JKU3Hb

Posib XMy B obecrieueHrnr 3KOJI0rMUeCcKol, SHepreTUUeCKou 1 MUIeBoi 6e3011acHOCTH,
pa3BUTHUM MeJUulMHBL. [lOHSITHEe O Hay4HbIX MeTOoJaxX TI03HaHWSI BeIeCTB U XUMUUECKHUX
peakLui.

[MpencraBnenvss o6 OOMMX HayyHBIX TIPUHLUIAX TIPOMBIIUIEHHOTO —TTOJyUeHUst
Ba)KHEMUIIIMX BeIecTB.

UYesoBeK B MHpe BelleCTB M MaTepuasioB: BaKHEHIIMe CTPOUTe/bHble MaTepuallbl,
KOHCTPYKLIMOHHbIe MaTepHuasbl, Kpacku, CTeK/0, KepaMHKa, MaTepuasbl [jis 37eKTPOHUKHU,
HaHOMaTepHasibl, OpraHuuecKrue U MUHepasibHbIe YI00peHusl.

XuMuUsi 4 3[0pOBbe 4Ye/iOBeKa: MpaBW/a MCIO0Jb30BaHUsl JIeKAPCTBEHHBIX IIpernaparos,
rpaBusia 6€30MacHOr0 UCMO/Ib30BaHUS MPerapaToB ObLITOBOM XUMHUH B ITOBCEJHEBHOM >KU3HHU.

Me>xrpeiMeTHbIe CBSI3H.

Peasu3aiiysi MeXXTpeIMEeTHBIX CBsi3ei TIpY M3y4deHUU 00Iel U HeopraHMueckol XUMHU B
11 knacce ocCylecTB/sIeTCs Yepe3 UCI0/Ib30BaHUe Kak OOIIUX ecTeCTBeHHO-HayUYHbIX TTOHSTHH,
TaK Y TIOHSTUM, SB/SIOIIUXCSA CUCTEMHBIMU /IJIs1 OTJe/IbHbIX TPeJIMETOB eCTeCTBeHHO-HayYHOI0
LMKJIa.

OO1me ecTecTBEHHO-HAyuHble TIOHATHS: HAyuHbIA (hakKT, TUMOTe3a, 3aKOH, Teopwus,
aHa/mM3,  CHWHTe3,  KjaacCUdUKalusi,  TMepUOANYHOCTh,  HaO/oJeHWe,  SKCTIepUMEHT,
Mo/leTMpOBaHue, U3MepeHue, siBJieHue.

dusvKa: Marepusi, SHeprusi, Macca, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
Pa/IMO0AKTUBHOCTb, MOJIEKY/a, YHEPreTHUeCKUi YpOBEeHb, BeIeCTBO, Tel0, 00bEM, arperatHoe
COCTOsIHUME BellleCcTBa, (u3nuecKre BeTMUMHbI U eIMHULIbI UX MU3MepeHUs], CKOPOCTb.

Buosorusi: KjaeTka, OpraHM3M, 3KOCHCTeMa, Ouocdepa, MakKpo- M MHKPO3JIEMEHTHI,
BUTaMUHBI, 0OMeH BeIlleCTB B OpraHu3Me.

['eorpacuisi: MUHepasibl, TOPHbIE TTOPO/IbI, T10J/Ie3HbIe UCKOTIaeMble, TOTI/IMBO, PECYPChI.

TexHonorus: XUMUYeCKasi  TPOMBIILIEHHOCTb, MeTaTyprus, TIPOM3BO/ICTBO
CTPOUTE/IbHBIX MaTepua’sos, CeJIbCKOX035THCTBEHHOE TIPOM3BO/ICTRBO, TvIeBast
TIPOMBIILIZIEHHOCTh, (papMaljeBTHUecKasi TPOMBIIIIEHHOCTb, TIPOM3BOJCTBO KOCMETHUECKUX
TriperiapaToB, MPOU3BO/CTBO KOHCTPYKLMOHHBIX MaTepUasioB, 3/IeKTPOHHAsl MPOMBIIIIEHHOCTb,
HaHOTEXHOJIOTHH.



I[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 XMMWW HA
FA30BOM YPOBHE CPEIHEI'O OBLIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBivBaeT TpeOOBaHMS K pe3y/bTaTaM OCBOEHUs OOYJarOIMMUCS
rporpaMm cpefHero obirero obpa3oBaHMsl (JIMUHOCTHBIM, MeTarpeJMeTHBIM U TPeJMeTHBIM).
HayuHo-mMeToguueckoii OCHOBOW A1 pa3paboTKU I/IaHUPYeMbIX pe3y/IbTaTOB OCBOEHUS
nporpamm cpeziHero obiiiero o6pa3oBaHUs SIB/SETCS CUCTEMHO-eSTeIbHOCTHBIN MOAX0[,.

B CcOOTBeTCTBUM C CUCTEMHO-ZIeATebHOCTHBIM TMOJXOZO0M B CTPYKType JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUsl TpeaMmera «XWMHUs» Ha YPOBHe cpegHero o6iero o6pa3oBaHUs
BbI/le/IeHbl CJIe/lYIOLIe COCTaBIISIOLMe:

0CO3HaHHEe O00YYarOIMMHCS POCCHUUCKON TI'DaKIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOTIpe/le/IeHuIO;

Ha/Inure MOTHBALUU K 00yueHuUIo;

L|e/IeHarpaB/eHHOe pa3BUTHE BHYTPEHHUX YOeXK[eHHH JMUHOCTH Ha OCHOBE KJ/THOUEBBIX
L[eHHOCTel U UCTOPUUeCKUX TPaJuLui 0a30BOM HayKU XUMUH;

TOTOBHOCTh M CITOCOOHOCTh OOYYarOIIMXCsi PYKOBOZACTBOBAaThCS B CBOEH /IesTeTbHOCTH
L[eHHOCTHO-CMBIC/IOBBIMM ~ YCTaHOBKAaMH, TIPUCYIIUMM LIeJIOCTHOW CHUCTEMe XUMHUeCcKOoro
obpa3oBaHus;

Ha/iMuye TPaBOCO3HAHMs 9KOJIOTHUECKON KYJIbTYPhl U CIIOCOOHOCTU CTaBUTh Lied U
CTPOUTBD >KU3HEHHbIE T/1aHbl.

JIMUHOCTHBIE pe3y/bTaTbl OCBOEHUSI TIpefMeTa «XHUMHsI» [AOCTUTAIOTCS B eJUHCTBE
yuyeOHOM U BOCIMTaTebHOM JeATeNbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMU,
COLMOKY/IbTYPHBIMY, /1yXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMM U HJealaMd POCCHICKOIo
TPaKIAHCKOTO O0ILecTBa, TMPHUHATBIMK B OOIIeCTBE HOPMAaMU M TIPaBUIaMH  TTOBeJ|eHus],
CTMOCOOCTBYIOIIMMH TIPOLIeCCaM CaMOTIO3HaHMsI, CAMOPa3BUTUSI U HPABCTBEHHOI'O CTaHOBJIEHUS
JTMYHOCTH 00YUaroIuXcsl.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS MpeaMeTa «XUMUS» OTPaXKaroT CHOPMUPOBAHHOCTh
OMbITa TO3HABATe/bHOM U TPAKTUUYECKOW JieaTelbHOCTH O0O0yuaroIyxcsi [0 peanv3alyu
TIPUHSTHIX B 00I1]eCTBe LIeHHOCTel, B TOM YKC/ie B YaCTH:

1) rpa)xaHCKoro BOCIIMTaHHS:

0CO3HaHUs 00YYArOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MTPaB U 0053aHHOCTEH, YBa)KeHUsT K
3aKOHY U MPaBOIOPSAKY;

Tpe/iCTaB/eHHsI O COL[Ma/JIbHBIX HOPMax M TpaBWIaX MeX/IMYHOCTHBIX OTHOLIEHUW B
KOJI/IEKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM [IeSITeIbHOCTH TIPH CO3[jaHHU y4ueOHBIX TTPOEKTOB,
peliieHUH yueOHBIX U M03HABATe/IbHBIX 33/1a4, BBIMOJTHEHUM XUMUUECKUX SKCITIePUMEHTOB;

CNocoOHOCTH TIOHUMAThb U MPUHUMATh MOTHBBI, HAMEpPEeHMs], JIOTUKY U apryMeHThI JPYTUX
TIPY aHa/IM3e Pa3/IMYHbIX BUJOB YUeOHOM [esTelbHOCTH;

2) IaTpPUOTHUUECKOT'O BOCTIUTaHUS:

LIeHHOCTHOTO OTHOIIEHUS K MCTOPUYEeCKOMY M HayuHOMY HaC/le[Jui0 OTeueCTBeHHOMU
XUMUHY;

YB&KEeHHsI K TIPOLIeCCY TBOPYECTBA B 007aCTH TEOPUH U TPAKTUYECKOrO IMPUMEeHEHUs
XVMHWH, OCO3HAHHS TOTO, UTO [OCTFIKEHUsI HayKH eCTb Pe3y/bTaT JJINTeNbHBIX Habmo/eHunH,
KPOTIOT/IMBBIX SKCIIePUMEHTaIbHbIX TTIOMCKOB, TIOCTOSTHHOTO TPY/a YU€HbIX U TIPaKTHUKOB;



WHTepeca U T[I03HaBaTe/NbHBIX MOTHMBOB B TIOJiyYeHMM U TIOC/TeAYIOIIeM aHasu3e
rHGbOpMaIMY O TIePeIOBBIX TOCTKEHUSIX COBPEMEHHOM 0TeueCTBeHHOW XUMUWY;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHU:

HPaBCTBEHHOT'O CO3HAHUsI, STUUECKOT0 TIOBeJIeHMUSsT;

CNOCOOHOCTH  OLIEHWBAaTb CUTYyal[iW, CBsi3aHHble C XWMUYEeCKUMHU SIBJIEHUSIMH, W
MPUHMMAaTh OCO3HAHHbBIE peIleHUs, OPHEeHTHUPYSICb Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U
LeHHOCTH;

TOTOBHOCTH OL|eHMBAaTb CBOE TIOBeleHHe U TIOCTYNKU CBOUX TOBApHILeN C TO3ULIUN
HPaBCTBEHHBIX U MPABOBLIX HOPM U OCO3HaHUeE TIOC/Ie[CTBUN ITHUX MOCTYIIKOB;

4) hopMupOBaHUs KY/IbTYPbI 3[l0POBbSI:

MOHUMaHWs 1IeHHOCTeW 3/10poBoro W Oe3omacHoro obpa3a >KU3HHM, HE0O0XOAWMOCTH
OTBETCTBEHHOTO OTHOIIEHUs K COOCTBeHHOMY (hM3UUeCKOMY U IICUXUUECKOMY 3/]0POBbIO;

cobrozieHHsT TIpaBU/ 6e30MacHOTro OoOpalljeHus] C BeljeCTBaMHM B OBITY, TOBCEIHEBHOM
JKU3HU U B TPY/I0OBOH /1€ TE/IbHOCTH;

MOHUMaHWs 1[€HHOCTH TIPaBU WHAWBUIYaTbHOTO W KOJIJIEKTUBHOTO 0e30racHOro
TIOBeJIeHUsI B CUTYALUsAX, YTPOXKAIOL[UX 3/J0POBBIO U >KU3HU JTHO/IeH;

OCO3HAHUS TIOC/Ie/ICTBUM U HETPUSTHS BPEeAHBbIX TPUBbIUEK (YroTpeO/ieHusi alKoroJis,
HapKOTHKOB, KypeHUS);

5) TPYZ,0BOrO BOCITUTAHUS:

KOMMYHUKaTUBHONW KOMITETEHTHOCTH B YyueOHO-MCC/IeOBaTe/bCKOM  JesITeTbHOCTH,
00111eCTBEHHO TOJIe3HOM, TBOPUYECKOU U APYTUX BUAAX [eSTe/TbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyuyaCTHe B pellleHWHd T[PaKTUYeCKUX 3a/lad COLMaIbHOU
HarpaB/IeHHOCTH (B paMKaxX CBOero Kjacca, IKOJIbI);

WMHTepeca K MpaKTUUeCKOMY HM3y4eHUI0 NMpodeccuii pa3uyHOTO PO/ia, B TOM UHC/Ie Ha
OCHOBe TIPUMeHeHHs TpeJMeTHbIX 3HAaHUW T10 XUMUH;

yBaXkeHUs K TPy, JIOASIM TPy/ia U pe3y/bTaTaM TPYAOBO# /edaTeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WH/MBH/Yya/lbHOW TpaeKTopyuu o00pa3oBaHus,
Oyayieit mpodeccuu U peany3aliii COOCTBEHHBIX >KU3HEHHBIX TJIAHOB C YUYETOM JTMUHOCTHBIX
HMHTEPeCcoB, CIIOCOOHOCTel K XUMHH, MHTEPEeCOB U MOTpeOHOCTel 00I1ecTBa;

6) 5KOJIOrMYeCKOro BOCIIMTaHMSI:

9KO0JIOTUUeCKH 1ie/1eco00pa3HOro OTHOLLIEHUs K MPUPO/ie, KaK UCTOYHUKY CYL[eCTBOBaHUS
>KU3HU Ha 3emJie;

TOHUMaHUs T7100abHOTO XapakTepa SKOJI0THYeCKUX Mpo0sieM, BAUSHUS SKOHOMUUYECKUX
TIPOLIECCOB Ha COCTOsIHUE MPUPOIHON U COLIMAIBHOM Cpejibl;

0CO3HaHMSI HEOOXOAUMOCTH HCIO/Ib30BAHMUS JOCTM)KEHUH XUMMU /IS PelleHKsT BOTIPOCOB
PaLMOHAIBHOTO TPUPO/IOTT0/Ib30BaHMUS;

aKTUBHOTO HENpUATUS [JeMCTBUM, TIPUHOCSIIMX BpeJ OKpY’Karollled MPUPOJHOM cpeje,
yYMEHHsI TIPOTHO3UPOBATh HED/IaronpUATHLIE SKOJIOTHUYECKHEe TIOCTAeCTBUS TPeAIPUHUMAEMbIX
JleMICTBUI U Npe/IOTBPALLaTh UX;

Ha/IMu¥si Pa3BUTOTO SKOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KY/IbTYPhl, OIbITa
JesITeTbHOCTH  9KOJIOTUYECKOM — HAlpaB/IeHHOCTH, YMeHHsI DPYKOBOJCTBOBAaTbCSI WMH B
T03HaBaTe/IbHOM, KOMMYHUKAaTUBHOMN M COLIMA/IbHOM MPaKTUKe, CIIOCOOHOCTH U YMEHHST aKTUBHO
TIPOTUBOCTOSITh UJIe0/I0TUH XeMopoouu;

7) LIeHHOCTH Hay4YHOr'0 ITO3HaHuS:

Cc(hOPMHPOBAHHOCTA  MHMPOBO33DEHHS], COOTBETCTBYIOIL[ETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U 0OIL[eCTBEHHOM MPAKTUKM;



TOHMMaHUs CrelM$UKA XUMHU KaK Hayku, OCO3HaHUs eé posu B (OPMHPOBAHUU
paL[IOHA/TBHOTO HAYYHOTO MBIIIJIEHHS], CO3[JaHHH 1]eJIOCTHOTO TIpe/ICTaB/eHusT 00 OKpy»Karoliem
MUpe KaK O eJUHCTBe TIPUPOJbI U Ue/ioBeKa, B MO3HAHWW TPUPOJHBIX 3aKOHOMEpPHOCTed U
pelieHNH TIPo6JIeM COXpaHeHUs! PUPOJHOTO PABHOBECHST;

ybexxéHHOCT B 0C000M 3HAUMMOCTH XHMMHUM [iIi COBPEMEHHOW LIMBUIM3allUU: B eé
T'YMaHMCTUYECKOW HarlpaB/JeHHOCTH U BaXHOH pOJIM B CO3/laHUM HOBOW 0a3bl MaTepHa/IbHOU
KYJ/IbTYPBI, PeIIeHUH TJI00a/TbHBIX MTPO0J/IeEM YCTOHUYMBOTO Pa3BUTHS UeIOBEUECTBA — ChIPhEBOM,
SHEpreTUUeCKOM, TIMINEeBOM U JKOJIOTHYeCKOW 0e3011aCHOCTA, B PA3BUTHU MeIULIHHBI,
obecrieueHUY YCJIOBUM YCIEIIHOTO TPY/ia ¥ 9KOJIOTHYeCKU KOM(OPTHOM >KHU3HU KaXKIOro ujieHa
o0111eCTBa;

eCTeCTBEHHO-HayYHON TpPaMOTHOCTU: TIOHWUMaHHs CYIHOCTH MeTOJ0B TI03HaHUS,
WCTIOb3yeMbIX B eCTeCTBEHHBIX HayKaX, ClIOCOOHOCTH MCIT0/Ib30BaTh TOydYaeMble 3HaHUS JIJIst
aHa/mm3a U OOBSICHEHUs SIBJIEHWM OKDY)KaroIllero MHUpa M TIPOUCXOJSIIUX B HEM H3MeHeHUH,
yMeHus1 iefiaTb 000CHOBaHHBIE 3aK/TFOUEHHSI Ha OCHOBE HayUYHbIX (DAKTOB ¥ UMEFOIIUXCS JAaHHBIX
C 11eJIBIO TIO/TyUeHHUsI JOCTOBEPHBIX BHIBO/IOB;

CTIOCOOHOCTH CAMOCTOSITE/TEHO MCTIO/h30BaTh XUMHUUeCKUe 3HaHUs [Jisl pelleHus mpobieM
B peaslbHbIX )KU3HEHHBIX CUTYal[UsX;

VHTepeca K M03HaHUIO U UCCTe[j0BaTe/IbCKOM [iesiTe/TbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HeTpepbiBHOMY 00pa30BaHMI0 U CamMO00Opa30BaHUIO, K
AaKTUBHOMY TIOJIyUeHMIO HOBBIX 3HAaHUM TI0 XWMHHU B COOTBETCTBUM C >KW3HEHHBIMHU
MOTPeOHOCTSIMU;

WHTepeca K OCODOEHHOCTSM TpyJa B pa3IWyHbiXx cdepax mnpodeccHoHanibHON
JesiTe/IbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3y/ibTaThl OCBOEHHUS yueOHOro TrpegMeTa «XUMHsS» Ha YPOBHE
cpefiHero o011iero o6pa3oBaHUsi BK/IIOUAKOT:

3HauMMble [i5 (QOPMUPOBaHUSI MHUPOBO33DeHUs] O0Yy4arolUXCs MeXAWUCLUITUHAPHbIe
(MexmpeiMeTHBIE) OOIIleHayuHbIe TIOHSATHS, OTPaXKakOIIHe 1[eJIOCTHOCTh HayYHOU KapTHHBI MHpa
U crieriu(pUKy MeTOZIOB TI03HAHKSI, UCTIO/Tb3YeMbIX B eCTeCTBEeHHbIX HayKax (MaTepusi, BeIeCTRBo,
SHeprusi, siBJieHue, TMpPOLeCcC, CUCcTeMa, HayuyHbll (pakT, MPUHLIMII, TUIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHusi, UcciiefloBaHue, Hab/MroieHue, M3MepeHue, SKCIIepUMEHT U JIpyTure);

yHUBepCajbHble ~ yueOHble  flelicTBUS  (TO3HaBaTe/lbHblE,  KOMMYHUKATHBHBIE,
perynsTiBHbIe), obecrmeunBaroie ¢GopMupoBaHHe (DYHKI[MOHATLHOW TPAaMOTHOCTH U
COLIMA/IbHOM KOMITETEHIIMY 00YYaroIIuXCs;

CMOCOOHOCTh  OOyYalOLIMXCST  WCMOJIb30BaTh ~ OCBOEHHBIE — MEXIUCLIUTUTHHADHBIE,
MHPOBO33pDeHUEeCKWe 3HaHWsS W YHHWBepCa/ibHble yueOHbIe [eHCTBUS B TI03HAaBaTeJIbHOM U
COLIMa/IbHOU TNPAaKTHKe.

MertaripeMeTHbIe pe3y/bTaTbl OTPa)KalOT OBJa/leHHe YHUBEepPCaJbHbIMUA Yy4eOHBIMU
T03HaBaTe/IbHBIMU, KOMMYHUKATUBHBIMU U PETY/ISTUBHBIMU [IeHCTBUSIMHU.

OsJiajieHie YHUBEPCAILHBIMU YueOHBEIMI [T03HaBaTe/TbHBIMU JeHCTBUSIMU:

1) 6a30BbIe JIorMUECKHe JeHCTBUS:

CaMoCTOsITe/IbHO  (POPMY/IMPOBaTh M aKTyaJWM3UpOBaTh TMpobjieMy, BCECTOPOHHe eé
paccMaTpuBaTh;

orpefieNiATh 1[eJI ZeATeNbHOCTH, 3afiaBas TapaMeTpbl W KPUTEPUM HUX [OCTHKEHHS,
COOTHOCHTD Pe3y/IbTaThl IeATeIbHOCTH C TTOCTAaB/IEHHBIMU T1e/ISIMHU;



WCTIOMb30BaTh TPU OCBOEHWM 3HAHUW TPUEMBI JIOTUUECKOTO MBIIJIeHHsT — BBIJEJATh
XapaKTepHble TPHU3HAKW TIOHATHM W yCTaHAB/IMBaTh WX B3aUMOCBSI3b, UCIIO/Ib30BaTh
COOTBETCTBYIOII[HE TTOHSATHUS /151 00ObSCHEHUS OT/Ie/IbHBIX (PAKTOB U SIBJIEHHIA;

BbIOMPATh OCHOBAHUS U KDUTEPUHU [J1s1 K/acCU(UKAL[MK Bell|eCTB M XUMUUeCKUX pPeakLvi;

yCTaHaB/IMBaTh MPUUYMHHO-C/IeICTBEHHbBIE CBSI3U MeXXy U3ydaeMbIMU SIBJIEHUsIMU;

CTPOUTH JIOTUYECKUE PpacCyXaeHusi (MHAYKTUBHBbIE, JelyKTHBHbIE, TI0 aHAJOTHH),
BBISIB/IATH 3aKOHOMEDHOCTH U TMPOTHUBOPEYUS B paCCMaTPHBAEMbIX SIBJIEHUSIX, (HOPMY/IMPOBATh
BBIBOZIbI U 3aK/TFOUEHUSI;

TIPUMEHSITh B TIpoLiecce TMO3HaHMs, UCTIOb3yeMble B XUMUM CUMBOJIMYeCKUe (3HAaKOBBIE)
MOZie/ii, TIpeoOpa30BbIBaTh MO/Ie/IbHbBIE MTPeCTaBIeHHUs — XUMAYeCKUI 3HaK (CUMBOJT) 37IeMeHTa,
XUMUUeckass (GopMysa, YypaBHEHHMEe XWMHUECKOW peakl[ud — TIpU pelleHHH Y4eOHbBIX
T03HaBaTe/bHBIX M TPAaKTHUeCKUX 3a/ay, NMPUMEeHSTh Ha3BaHHbIe MOjle/bHble Ipe/iCTaB/IeHus
[JIs1 BBISIB/IEHUS XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BEIL[eCTB U XUMUYEeCKUX PeaKIi[hil.

2) 6a30BbIe HCC/IEJOBATE/ILCKHE AeHCTBUA:

BJIa/IeTh OCHOBaMH METO/IOB HAyUHOT'O TI03HAHUS BEL[eCTB U XUMUUECKUX PEaKLIHA;

dbopMynupoBaTh 1l W 3a[aud MCCAeOBaHUs, WCIIO/Ib30BaTh II0CTAaB/IeHHbIE U
CaMOoCTOsITe/IbHO C(hOpMy/TUpPOBaHHbBIE BOIIPOCHI B KauecTBe WHCTPYMEHTa TO3HaHUSI U OCHOBBI
Ju1s1 (hOPMUPOBAHUSI TUITOTE3bI 110 MPOBEPKE MPaBHU/IbLHOCTH BbICKA3bIBAEMBIX CY)K/E€HHM;

B/Ia/IeTh HABBIKAMH CAMOCTOSITE/IbHOTO TJIAHUPOBAHUSI W TIPOBEIEHUS YUEHUUYECKHX
9KCTIepUMEHTOB, COBEPIIIEHCTBOBATh YMeHHsl Hab/roiaTh 3a XOZ0M TIpoLiecca, CaMOCTOSITe/TbHO
TIPOTHO3UPOBAaTh €ro pe3y/brar, (opMysupoBaTh 0000IeHHMsS W BBIBOABI OTHOCHUTETHHO
JIOCTOBEPHOCTU Pe3y/IbTaTOB UCC/IeJOBaHUsI, COCTAB/ISATh 0OOCHOBAHHBIN OTUET O TPO/ieaHHOM
pabore;

MpuoOpeTaTh OMbIT yYeHWUeCKOW WCCIe[0BaTeIbCKOM U TIPOEKTHOM JesTelbHOCTH,
TIPOSIB/IATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITE/IbHOMY TIIOMCKY METO/IOB pelleHust
MPAKTUYECKUX 3a/lay, TPUMEHEHUIO Pa3/IMUHbIX METO/IOB MTO3HAHMSI.

3) pabora c urdopMarmeii:

ODHEHTHPOBaThCS B Ppa3/IMUHBIX HCTOYHHMKAaX WHGOpPMaLWu (HayYHO-TIOMY/IsIpHast
UTepaTypa XWMHYECKOTO COZIep>KaHUsi, CIpaBOuYHble TI0Cco0Ousi, pecypchl VHTepHeTa),
aHa/IM3UPOBaTh MH(OPMAIMIO pPa3/UUHBIX BHUAOB W (OpM Tpe[CTaB/leHHs, KPUTHUECKU
OLI€HMBATh €& J0CTOBEPHOCTh U HEITPOTUBOPEUHNBOCTH;

(hopMynMpoBaTh 3arpockl W TPUMEHSITb DPa3/IMuHble METOZABI TIPU TIOMCKe W OTOope
vH(bopMary, HeoOX0JUMOM [I7Is BLITIOJTHEHUST YUeOHBIX 3a/jau OTIpe/[eIEHHOTO THIIa;

nprobOpeTaTh OMBIT UCIOJIb30BaHUs WH(POPMAILMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3/IMYHbIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITe/ILHO BHIOMPATh OMTUMAaNbHYIO (OpMY TpefcTaBeHUs] MHPOPMAaLUK (CXeMBI,
rpaduKy, JUarpaMMbl, TabULIBI, PUCYHKH U JPYTHE);

WCMO/b30BaTh HAyUHBbIM $3bIK B KauecTBe CpeACTBAa MpU paboTe C XUMHUYECKOH
uHbOpMalieli: TPUMEHSATh MeXIpeaMeTHble ((PU3nUecKre W MaTeMaTHUeCKhe) 3HaKd M
CUMBOJIBI, OpMyJIbl, aOOpeBUATyPhl, HOMEHK/IATYPY;

WCTIO/Th30BaTh U NMPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPeZICTBA HATJISITHOCTH.

OrafieHyie yHUBEpPCaIbHHIMA KOMMYHUKaTUBHBIMH JI€CTBUSMHU:

3a/laBaTh BOTPOCHI IO CYLECTBY 00CYy»/laeMoi TeMbl B X0/le Juanora W/uiu AUCKYCCUH,
BbICKa3blBaTh UfieH, (GOPMY/IMPOBAaTh CBOU TPEJJIOXKEHUS OTHOCUTENbHO —BBIOTHEHUS
Mpe/JI0KeHHOM 3a/jauy;



BBICTYMaTh C Tpe3eHTaljell pe3yabTaTOB M0O3HABATEIbHOW [eATe/TbHOCTH, TMOJyUYeHHBIX
CaMOCTOSATEJIbHO W/IA COBMECTHO CO CBEPCTHUKAaMU TIPDU  BBIMIOJIHEHUM XUMHUYECKOTO
9KCTIepUMEHTa, TIPaKTHUeCKOW paboThl 10 HCC/IIOBAaHWIO CBOWCTB HM3y4yaeMbIX BeIIECTB,
peanu3alui yueOHOTO TpoekTa M (OpPMY/IMPOBATh BLIBOJBI IO pe3y/bTaTaM IPOBeJEHHBIX
WCCJIeIOBaHUM TTyTEM COT/IaCOBaHMS MO3ULIUN B X0/ie 00CyK1eHust U 00MeHa MHeHUSIMU.

OnnazieHyie yHUBepCa/IbHBIMU Pery/ITTUBHBIMY JIeCTBHSIMU:

CaMOCTOSITeJIbHO TJIAHUPOBaTh U OCYILECTB/ISATh CBOIO IIO3HABATE/bHYIO [1eATebHOCTD,
orpeiesisisi eé 1eJM U 3aJjaud, KOHTPOJIMPOBaTh U MO Mepe HeoOXOAWMOCTH KOpPPEeKTHPOBAaTh
Tipe/ijlaraeMblii aJTOPUTM [IeHCTBUM TIPU BBITIOJTHEHHWH Yy4eOHbIX M MCC/Ie[oBaTe/IbCKUX 3a/ad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO MX pelleHus C YUETOM IO/TyUeHUs] HOBBIX 3HAHUM O
Bell[eCTBaX U XUMUUECKUX PeaKlIusX;

OCYILIeCTBJISITb CaMOKOHTPOJIb CBOEM [lesiTe/IbHOCTM HAa OCHOBE caMoOaHaiu3a |
CaMOOLeHKHU.

I[TPEAMETHBIE PE3YJIBTATBI

10 K/ITACC

[TpenMeTHBIe pe3y/ibTaThl 0CBOeHHs Kypca «OpraHuueckasi XUMHs» OTPakatoT:

c(hOpMHPOBAHHOCThL TpEACTaB/IeHUN O XHUMHUUYEeCKOW COCTaBJ/SIIOIeN eCcTeCTBeHHO-
HayyHOW KapTWHbI MHpa, pPOJM XMMHUU B TI03HAHUM SIBJI€HWW NPUPOJbL, B (POPMUPOBaHUU
MBIIJIEHUS] U KY/IbTYphbl JINYHOCTH, €& (PYHKI[MOHA/JLHOW TPAMOTHOCTH, HeOOXOAuMOU Ajis
pellleHus] TIPaKTHUeCKMX 3aZiad M JKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/J0POBbIO Y TIPUPOJIHOU Cpefie;

B/IaJleHHe CHUCTeMON XHWMHUUeCKHWX 3HaHWM, KOTopas BKJ/IOUaeT: OCHOBOIMOJArarolye
MOHATHUS (XUMHUYECKUN 37IeMEHT, aTOM, 3JIeKTPOHHast 000/104Ka aToMa, MOJIeKyJ/ia, BaJleHTHOCTb,
3/1eKTPOOTPULIATEIbHOCTb, XHWMHYecKasi CBsi3b, CTPYKTypHas ¢opmyna (pa3BépHyTasi |
COKpallléHHasi), MOJIb, MOJISIpHasi Macca, MOJIsApHbIA  00BEM,  YIJIepoJHBIA  CKesieT,
(yHKUMOHA/bHAs TPYyIMNa, pajivKaja, W30Mepusi, W30Mephbl, TOMOJIOTHUECKUI psiJl, TOMOJIOTH,
yT71€BOZIOPOAbI, KUC/IOPO/J M a30TCO/ieprKallje coeJuHeHusi, MOHOMep, TOouMep, CTPYKTYpPHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeIMHEHNsI); TEOPUU U 3aKOHBI (TeopHsi CTPOeHUsI OpraHUuecKux
BemlectB A. M. bByT/iepoBa, 3aKOH COXpaHeHHsl MacChl BeIllecTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI $13bIK XMMHM; MUPOBO33DeHUYeCKHe 3HaHUs, JieXXalle B OCHOBe MOHUMaHHs
MPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJIeHWH, (JaKTO/0ornyeckre CBeZieHUs] 0 CBOMCTBAX,
CoCTaBe, To/TyuyeHnH ¥ 6€301acHOM HCTI0/Ib30BAHWHY Ba’KHEHMIIINX OPraHUYeCKUX BeIeCTB B OBITY
Y TIPaKTUUeCKOU JiesITe/TbHOCTH YesIOBeKa;

Cc(hOpMHPOBAHHOCTb YMEHUI BLISIB/ISATh XapaKTepHbIe MPU3HAKU TMOHSATHUH, yCTaHAB/IMBATh
MX B3aMMOCBS$I3b, UCII0/Ib30BaTh COOTBETCTBYIOLME TIOHSTHS TPU OMMCAaHUM COCTaBa, CTPOEHHS U
TpeBpaljeHr OpraHuYeCckKrux CoeJMHeHNUH;

c(OpMHPOBAHHOCTb YMEHUN MCII0/Ib30BaTb XUMHUUECKYI0 CHUMBOJIMKY [/l COCTaBJIeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIIEHHOM) (OpPMYyJl OpraHUueCcKuX BellecTB
Y ypaBHeHUN XMMHUUYECKUX peakliii, U3roTaB/lMBaTh MO/JE/N MOJIeKy/l OpraHMUeCcKUX BellecTB
JJ1S1 WJUTFOCTPAL[MM UX XUMHAYEeCKOT0 U TMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTb YMEHUM yCTaHAB/IUBAaTh MPHUHA/IJIE)KHOCTb U3YUeHHBIX OpPraHUYecKUx
BelleCTB TI0 WX COCTaBy M CTPOEHUIO K OIpe/ie/IeHHOMY KJacCy/Tpyrire CoeAUHeHuH
(yrneBomopofbl, KHUC/IOPOJA U a30TCOAepXKalljie  COeJWHEeHUs, BbICOKOMOJIEKY/ISIPHbIE



coejMHEeHMs1), ZiaBaTb UM Has3BaHUA MO0 cucrteMaTuueckoli HoMmeHknatype (IUPAC), a Takxke
TIPUBO/IUTh TPUBHA/bHbIE Ha3BaHUs OT/e/NbHBIX OpPraHMYeCKUX BellecTB (ITW/IEeH, TPOMUJIEH,
alleTWIeH, STUIEeHIJIUKO/b, T/IWLepUH, (eHosn, dopManbAerus, aileTraabAerufi, MypaBbUHas
KHCJI0Ta, YKCYCHasi KMCJ/IOTa, OJIeMHOBasi KUC/IOTa, CTeapuHOBAsi KMCJ/IOTa, TJIFOKO03a, (GPYKTO3a,
Kpaxmall, LieJI/IH0/103a, TJIULMH);

c(hOpMHUPOBAHHOCTL YMEHUsI OfpefesisiTh BUbI XUMUUYECKOW CBSI3M B OpraHUUeCKUX
coelMHeHUsX (OAUHApPHbIE U KPaTHBIE);

c(hOpMHPOBAHHOCTb YMEHUsI TIPUMEHSATb TI0JI0)KEHUS] TeOPUM CTPOEHUsl OpraHMYecKUX
BemiectB A. M. ByrnepoBa st 06bsiCHEHHSI 3aBUCMMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHeHUsI MacChl BeIlleCTB;

c(hOpMHUPOBAaHHOCTL YMEHHWM XapaKTepu3oBaTh COCTaB, CTpOeHUe, (Qunyeckue U
XMMHUUECKUe CBOWMCTBA TUITWYHBIX TIPe/CTaBUTe/el pa3/IMUHbIX KIaCCOB OpraHMUeCKUX BelleCTB
(MeTaH, 9TaH, >TWIeH, TIPOIHW/EH, aljeTWieH, OyraaueH-1,3, meTwni0Oytazuen-1,3, OGeH3o,
MeTaHOJ/I, 3TaHOJ/, STU/IEeHTJIUKO/b, TJIULePUH, (eHOoJ, aljeTalb/eru/l, MypaBbUHasi U YKCYCHast
KMC/IOTBI, TJIFOKO3a, KpaxMmas, I[e/UIf0/i03a, aMMHOYKCyCHas KHCJIOTa), W/UTFOCTPHUPOBATh
reHeTUYeCKyH CBSI3b MeXJY HUMHU ypaBHEHUSIMU COOTBETCTBYIOLUX XWMHYECKUX peakluil C
VICI0JIb30BaHNEM CTPYKTYPHBIX (GOpMYJI;

c(hOpMHUPOBAaHHOCTh YMEHHUSI XapaKTepU30BaThb HWCTOUHWUKU YT€BOJOPOAHOTO ChIPhS
(HedTh, TIPUPOAHBIM Ta3, Yroyib), CHOCOOBI MX TMEepepabOTKM M TPAaKTHUYeCKOe TpHUMeHeHHe
TIPO/IYKTOB TiepepaboTKY;

c(hOpMHUPOBAaHHOCTb yMEHWW TMPOBOAUTH BBIUMC/IEHUSI 110 XWMHWYECKHUM ypaBHEHUSIM
(Maccel, 00bEMa, KOMUECTBA HMCXOAHOTO BeIeCTBa WM TIPOJAYKTA PEaKIMU T10 W3BECTHBIM
Macce, 00bEMy, KOJIMUECTBY OHOTO M3 UCXOJHBIX BEIECTB WU/U TTPOAYKTOB PeaKiivin);

c(hOpMHPOBAHHOCTb YMEHU BJ/IaZieTb CUCTeMOM 3HaHUM 00 OCHOBHBIX MeTO/IaX HayYHOTO
MO3HaHMS, MCMOMb3yeMbIX B XWMHW TIPU U3YyYEHUM BeIIeCTB U XHWMHUYECKUX SIBJIeHWUU
(HabmogeHWe, W3MepeHWe, JKCIIEPUMEHT, MOJeIHPOBAHKE), HCIO/Ib30BaTh CHUCTEMHbBIE
XUMHUUeCKUe 3HaHUS [I7Is TIPUHSATHUS pellieHN B KOHKPeTHBIX >KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

c(hOpMHPOBAHHOCTb YMeHUW COO/IO/IaTh TIPaBU/Ia TI0/H30BAHUS XUMUUECKOW TTOCYION U
nabopaTOpHBIM 000PY/Z0OBaHUEM, a TaK>Ke MpaBU/ia 0OpaIlleHus C BelleCTBaMU B COOTBETCTBUU C
WHCTPYKI[USIMH TI0 BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUUYECKUX OTTBITOB,;

c(hOpMHUPOBAaHHOCTh YMEHUM TMJIaHUPOBAaTh M BBIMOJHATh XUMUUECKWUN 3KCIIePUMEHT
(mpeBpallieHusi OpraHMYeCKUX BelleCTB MPU HarpeBaHUM, MOJyueHue 3TUieHa U H3ydyeHue ero
CBOWCTB, KAueCTBEHHbIE pEAKI[MM OpraHUYeCKHWX BeIIeCTB, JeHaTypauus OenKoB TIpu
HarpeBaHUH, I[BETHbIE Peaki[uu OeKOB) B COOTBETCTBUM C MpaBU/IaMH TeXHUKU 0e30TacHOCTH
rpu oOpallleHrH C BellecTBaMHM W J1ab0paTOpHBIM 000PYZOBaHUEM, TPe/CTaB/IATh Pe3y/IbTaThl
XMMUUECKOro SKCreprMeHTa B (opMe 3amucu ypaBHEHWW COOTBETCTBYIOLMX peakluil u
(hopMynpoBaTh BEIBO/IbI HA OCHOBE 3THX pPe3y/IbTaToB;

c(hOpMHPOBAHHOCTh YMEHMM KDPUTHUECKU aHa/JIW3UpPOBaTh XUMHUYECKYI0 HWHGhOpMAIHIO,
TOJIy4aeMyto M3 Pa3HbIX UCTOYHUKOB (Cpe/iCTBa MacCOBOM UH(popMaluu, IHTepHeT U Apyrux);

Cc(hOPMHPOBAHHOCTL YMEHWM COOJIIOAATh TpaBWIa SKOJIOTUYECKU I1e/1ieco00pa3Horo
TOBe/ieHHsI B OBITY W TPY/OBOM [IeSITeIbHOCTH B IIeJIIX COXPAHEHHsI CBOEro 370POBbS M
OKpY>Karollleid TIPUPO/IHOM Cpefibl, 0CO3HABaTh OMACHOCTb BO3/IEMCTBUS Ha >KUBbIE OPTraHWU3MbI
orpe/ie/iEHHbIX OpraHUYeCKUX BelecTB, MOHMMas CMbica mokaszaTens [1/JK, mosicHiTh Ha
TpUMepax Croco0bl YMEHBIIIeHUsT U TIPeAOTBPAIleHHsT UX BPeAHOTO BO3/I€HCTBUS HAa OPraHU3M
YesIoBeKa;



JUisi 00YJarol[uXcsi C OrpaHUUeHHBIMU BO3MOKHOCTSIMM 3/I0POBbsI: YMeHHe TIPUMeHSITb
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TTO3HAHUS BEI[eCTB U XUMUUECKUX SIBJIEHUM;

A7l C/lenbIX W C/1aboBUAAIMX OOYYarOIUXCS: YMeHHe WCIOb30BaTh pebedHO-
TOUeUHYIO cucTeMy 0603HaueHu# JI. Bpaiist [/ist 3aricy XUMHUUYecKuX (hopMyit.

11 KJIIACC

[TpemMeTHBIe pe3y/ibTaThl OCBOeHMs Kypca «OOIiasi W HeopraHuyeckass XUMHS»
OTpaXkatoT:

c(hOpMHUPOBAHHOCTL TIPeACTaB/IeHUN: O XHWMHUYECKOW COCTaB/sAOIIel eCcTeCTBeHHO-
HayuyHOW KapTWMHBI MHUPA, POJIM XWMWUU B TIO3HAHWW SIBJIEHUM TIPUPO/bI, B (OPMHUPOBAHUU
MBIIJIEHUS] U KY/IbTYpPhbl JINYHOCTH, eé (PYHKI[MOHAIbHOM TPAaMOTHOCTU, HeOOXOAMMOM st
pellieHUsT TIPAaKTUYeCKUX 3a/ad M SKOJIOTHUYeCKd OOOCHOBAHHOTO OTHOIIEHUs K CBOEMY
3/10POBBIO Y TIPUPOAHOU Cpefie;

B/IaJileHre CHUCTeMOM XHWMUUeCKMX 3HaHWW, KOTOpasi BK/IHOUYaeT: OCHOBOMOJIAraroiue
TIOHATHUS (XUMUYECKUW 37IeMeHT, aTOM, U30TOIl, S-, p-, d- 37IeKTpoHHbIe OpOWTa/IM aTOMOB, HOH,
MOJieKy/sa, MOJb, MOJSIpHBIA 00BEM, BaJIeHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTeleHb
OKHCJIeHUsl, XUMHYecKass CBs3b (KOBaJieHTHas, WOHHas, MeTa/yInyeckas, BOJOPOJHas),
KpDUCTQ//TMYecKasi  pelliéTka, TUIbl XWMWUECKMX  peakLuil, pacTBOP, 3J€KTPOJIUTHI,
HE3JIeKTPOJIUThI, 37eKTPOUTAYECKasi AUCCOLMALUsl, OKUC/IUTEeb, BOCCTAHOBUTE/b, CKOPOCTh
XMMHUYeCKOW  peakluM, XHWMHUUeCKoe paBHOBeCHe); TeOpMd U 3aKOHbl  (Teopus
37IeKTPOJIMTUYECKON [UCCOLMalMy, mnepuoaudeckuid 3akoH [I. WM. MeHjeneeBa, 3aKOH
COXpaHeHHUsI MacChl BeleCTB, 3aKOH COXPaHeHWsI W MpeBpallleHHs] SHepruu TMpU XUMHUUeCKUX
peakiusix), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUWM S3bIK XWUMWW, MHPOBO33peHYecKue 3HaHuf,
JeXaliue B OCHOBe TIOHMMAaHWs TPUYMHHOCTM W CHCTEMHOCTH XUMHUUYECKUX SIBJIEeHHH,
(hakTO/IOTHUECKHE CBEIEHUS] O CBOMCTBAX, COCTaBe, MOTyYeHUH M 6e30MacHOM MCI0/Ib30BaHUN
Ba)XHEHIIINX HEOPTaHUYECKUX BEIECTB B OBITY U MPAKTHUECKOM IeATeTbHOCTH UeI0BeKa,;

c(hOpMHPOBAHHOCTL YMEHUH BBISB/IATH XapaKTepPHble MPH3HAKKU MOHSTHM, yCTaHABIMBATh
MX B3aUMOCBSI3b, MCMO/b30BaTh COOTBETCTBYIOIME TOHSATHS MPU OMMCAHWKA HeopraHM4eCcKUX
Bell[eCTB 1 WX MpeBpallleHul;

c(hOpMUPOBAaHHOCTb YMEHUM MCMO0JIb30BaTh XMMHUUYECKYI0 CHUMBOJIMKY [/ COCTaB/IEHUS
(¢opMyn BellecTB U ypaBHEHWM XWMWUUECKHX peakluii, CHCTeMaTUUeCcKyld HOMEHKJ/IaTypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/e/bHbIX HeOpraHWyeckux BelllecTB (yrapHblii ras,
VIJIEKUC/IbINA Ta3, aMMUakK, raiiéHasi U3BeCTb, HeraiiéHasi W3BeCTh, MUTbeBas COJa, MUPUT U
Aipyrue);

c(hOpMHUPOBAaHHOCTh YMEHHWH OTpeZiesisiTh BaJIeHTHOCTh U CTeleHb OKUCIeHUsI XUMHUYeCKUX
3/IEMEHTOB B COeJUHEHUSIX Pa3/IMUHOr0 COCTaBa, BUJ XUMUUYECKOU CBsi3W (KOBa/sieHTHasi, MOHHas,
MeTas/uIhueckasi, BOJOpPOJHasi) B COeJUHEHUSIX, TUM KPUCTa/VINUeCKOW pelIETKU KOHKDPeTHOIO
BellleCTBa (aTOMHasi, MOJIeKY/sipHasi, MOHHasl, MeTas/uilduecKasi), XapakTep Cpefilbli B BOZHBIX
pacTBOpax HeOPraHUYeCKHUX COeJUHEeHHH;

c(hOpMHUPOBAaHHOCTh YMEHWM yCTaHaBIMBaTh MPUHA/JIeKHOCTh HEOPraHUUeCKHX BeIleCTB
TI0 UX COCTaBY K OIpe/ie/IEHHOMY KJlacCy/Tpymre coefiuHeHuH (TpoCThbie BelljeCTBa — MeTaslibl U
HeMeTaJsl/Ibl, OKCH/Ibl, OCHOBaHUs1, KUC/IOThI, aM(OTepHbIe TUAPOKCU/IbI, COJIN);

c(hOpMHPOBAaHHOCTL YMEHUM pacKpbiBaTb CMBICJ TepuoAuueckoro 3akoHa [. MU.
MeH/iefleeBa ¥ [IeMOHCTPHUPOBaTh €ro  CHCTEMAaTU3UDPYIOIIYI0, OOBSCHUTENTBHYIO |
TPOTHOCTUYECKYH0 () YHKLIUY;



c(OpMHPOBAaHHOCTb ~YMEHMI  XapaKTepu30BaTb 3/€KTPOHHOE CTPOEHWe aTOMOB
XUMHYECKUX 371eMeHTOB 1-4 neprooB [lepuouueckoi cucTeMbl XUMUUECKUX 3/1eMeHToB /. U.
MeHzeneeBa, WCIONb3ysl TIOHATUSI «S-, P-, d-37IeKTPOHHBIE OpPOWUTANN», «IHEPreTHUYecKue
YPOBHU», OOBSICHATH 3aKOHOMEDHOCTH W3MeHeHUs CBOWCTB XWMHUECKUX 3/71eMeHTOB U HX
CcoeJMHEHMH M0 nepuoamM u rpynnam [leproguueckoii cucTeMbl XUMUUECKHX 31eMeHToB [I. U.
MeHnpesneeBa;

CchOPMHPOBAHHOCTL YMEHWM XapaKTepu30BaTh (OMUCHIBATh) OOIIMe XUMHUECKHE
CBOMCTBAa HEOPraHWYeCcKUX BeIeCTB pa3/MYHbIX K/IacCoOB, TOATBEpPXKJaTh Cyll[eCTBOBaHUE
reHeTUYeCKOM CBSI3M MeX]y HeopraHWuecKMMHU BeleCcTBaMU C T[IOMOILLbI0 ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX peakivii;

c(hOpMHUPOBAHHOCTh YMEHUSI KIaCCU(PUIIMPOBaTh XUMHUUECKHe peaki[uu IO pa3/idnyHbIM
npu3HakaM (YMC/ly M COCTaBy pearvdpyrollux BellecTB, TerioBoMy 3¢hdeKkTy peakiuy,
M3MeHeHHUIO CTeleHel OKHC/IeHUs 3/IeMeHTOB, 00PaTUMOCTH PeaKLUi, Y4aCTHIO KaTalu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHUI COCTABJIATh YPaBHEHUS peaKlMi pa3/InuHbIX TUIIOB, TIOJIHbIE
Y COKpaIlléHHbIe YpaBHEHUsI peakIMii MOHHOTO OOMeHa, YUMUThIBasi YC/IOBHS, MPU KOTOPBIX 3TU
peakiuu UAYT 40 KOHL3;

c(hOpMHUPOBAaHHOCTh YMEHHM TPOBOAUTL peakly, MOATBEp)KAalolle KaueCTBEeHHbIN
COCTaB pa3/iMYHbIX HEOPraHUYeCKHWX BeIecTB, pacro3HaBaTh OMNBITHBIM TMYTEM HOHBI,
TIPUCYTCTBYIOIIIME B BOAHBIX paCTBOpax HeOpraHUUeCKUX BelllecTB;

c(hOpMHPOBAaHHOCTb YMEHHI PaCKpbIBaTh CYIIHOCTb OKUC/IWTEIbHO-BOCCTAHOBUTEIbHbIX
peaKIuii TT0CPeICTBOM COCTABJIEHHSI 3/IEKTPOHHOrO OaslaHca 3TUX peakLyii;

Cc(hOPMHPOBAHHOCTb YMEHHM 00BSICHATh 3aBUCHMOCTb CKOPOCTH XMMHUECKOM peakiliy OT
pa3MuUHbIX (DaKTOPOB; XapakTep CMeIlleHUss XUMHUUYeCKOro paBHOBECHS B 3aBUCUMOCTH OT
BHellIHero Bo3zeucTBus (mpuHLun Jle [llaTenbe);

c(hOpMHPOBAaHHOCTbL YMEHUM XapaKTepu3oBaTb XUMUUECKHe TMpOLecChl, Jexkallde B
OCHOBe TIPOMBIIIIJIEHHOTO TIO/Ty4YeHHs CePHOM KUC/IOThI, aMMUaKa, a Takke c(hOpMHUPOBAHHOCTh
npe/icTaB/ieHuii 00 OOIIMX HAayuHBIX TMPUHIMIIAX U SKOJIOTHUECKHX IMpobieMax XUMHUUYECKOTO
TIPOM3BO/ICTBa;

c(hOpMHUPOBAaHHOCTbL YMEHHWIM TIPOBOAUTH BbIYUC/AEHUSI C UCIOIb30BAaHUEM TOHSTHS
«MaccoBasi ZIofisi BellleCTBa B pacTBope», OOBEMHBIX OTHOIIEHWM Ta30B TIPU XUMHAUYECKUX
peakIMsix, MacChl BelllecTBa UM 00BEMA ra3oB M0 W3BECTHOMY KOJIMUECTBY BeI[eCTBa, Macce
u 00bEMY OTHOTO W3 YYAaCTBYIOIIMX B Peakl[MH BeIeCcTB, TEIIOBOro 3¢deKkTa peakuyyd Ha
OCHOBe 3aKOHOB COXPaHEeHHs1 MacChl BellleCTB, MpeBpalljeH!sI U COXpaHeHUs SHEePT1H;

c(hOpMHUPOBAaHHOCTh YMEeHUM COO/I0AATh TIpaBU/Ia T0J/Ib30BaHUS XUMUUECKOUW TIOCY0N U
nabopaTopHbIM 000pyZOBaHKWEM, a TaK)Ke TIpaBH/ia 0OpalleHus! C BellleCTBaMU B COOTBETCTBUU C
WHCTPYKLUSMH TIO BBITIOJTHEHUIO Ta00paTOPHBIX XUMUYECKHX OTIBITOB;

c(hOpMHPOBAaHHOCTh YMEHUH TMJIaHUPOBAaTh M BBIMOJHATh XUMUUECKWN 3KCIIePUMEHT
(pa3noxxeHue TepoKCHJA BOJOPOAA B TPUCYTCTBUM KaTa/lu3aTopa, Orpe/ie/ieHrde Cpefbl
PacTBOPOB BeI[eCTB C TOMOII[bI0 YHUBEPCAJIbHOTO UHAWKATOPA, BAUSHUE Pa3/IMUHbIX (haKTOPOB
Ha CKOPOCTh XWMHUECKOW peaklid, peakMi WOHHOr0 oOMeHa, KaueCTBeHHBbIE peaki[Uu Ha
cynbdar-, KapboHaT- U XJIOPHU/-aHUOHBI, Ha KaTHUOH aMMOHWSI, PellleHHe SKCIepUMeHTaTbHbIX
3ajau no TtemMaM «Metamnel» U «Hemera/uibl») B COOTBETCTBUM C TpaBUIaMM TeXHUKHU
6e3ortacHOCTH TpH 00OpallleHHH C BellleCTBaMU U JlabopaTopHbIM 060pyOBaHKeM, TIPe/[CTaBISITh
pe3ysbTaTbl XUMUUECKOr0 SKCreprMeHTa B ¢opMe 3anuch ypaBHEHWM COOTBETCTBYIOLLIMX
peakiuii ¥ (hopMy/IMpOBaTh BLIBOZBI HA OCHOBE 3THX Pe3y/bTaToB;



c(OpMHPOBAHHOCTb YMEHUN KPUTHMUECKH aHalW3UpOBaTh XUMUUECKYI HH(OpMaLuio,
MOJIyuaeMyr0 M3 pa3HbIX KCTOUHMKOB (CpefiCcTBa MAacCOBOM KOMMYHMKaluu, VIHTepHeT u
APYTHX);

c(hOpMHPOBAHHOCTL YMEHMI COOJIIOAATh TpaBWIa SKOJIOTHYECKU 1ies1iecoo0pa3Horo
roBeJieHUss B OBITY W TPYJOBOM [esTeJTbHOCTH B Le/IIX COXpaHeHHsI CBOETO 370POBbsI U
OKpYy>Katollleid TIPUPO/IHOM Cpe/ibl, 0CO3HABaTh OMACHOCTh BO3/EMCTBUSI Ha >KHUBbIE OPraHU3Mbl
orpe/le/IEHHBIX BEIeCTB, MOHUMast CMbICT moKasatesis [1/1K, mosicHITh Ha TIpUuMepax CriocoObl
yYMeHbIIIeHHs ¥ MpeJOTBpAallieHHs UX BPeJHOTO BO3/IeMCTBHUS Ha OPraHK3M UesloBeKa;

JUisi 00YJaroluXcsi C OrpaHUUeHHBIMU BO3MOYXHOCTSIMU 370DPOBBSI: YMeHUe TPUMEHSITh
3HaHWS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX TI03HAHUS BELeCTB U XUMHUUECKUX SIBJIEHUM;

A7l ClenbIX W C/1aboBUAAIMX OOYYarOIUXCS: YMeHHe WCIO/b30BaTh pebedHO-
TOUeUHYIO cucTeMy 0603HaueHui J1. Bpaiist [/1st 3aricy XUMHUUYecKuX (hopmyit.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KITACC
KomiuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ienioB ¥ TeM (tmdpoBeIe)
Ne i/t KontposmHele = [IpakTHueckue
TIPOrPaMMBI Bcero obpa3oBare/bHbIE
paboThI paboThI pecypea:
Pazzen 1. TeopeTnueckiie OCHOBBI OpraHMUYeCKOH XUMIH
[TpeameT opranuueckout xumuu. Teopust
1.1 CTPOEeHHsI OpraHUuuecKuX coefiMHeHu A. 3
M. bytneposa
Nroro no pazpeny 3
Paspen 2. YrneBogopoasl
2.1 [IpenenbHbIe yrieBoAOpPOAbl — aJlKaHbI 2
29 HernpesenbHble yrieBoJopO/ibl: a/KeHbI, 5 1
a/Ka/IieHbl, aTKUHBI
2.3 ApomMaTuhueckre yrieBoZopO/bl 2
24 [TpupoaHbIe UCTOUHUKHU YT/IEBOIOPOZOB U 3 1
ux nepepaboTka
Nroro no pa3geny 13
Pasfien 3. Kucnopo/coepkalijie opraHiueckue coeJUHeHus
3.1 Criuptel. ®eHon 3
3.9 Anbnervuapl. KapboHOBBIE KMCIIOTHL. 7 1
CrnoskHble 3¢upbl
3.3 YrneBogpl 3 2
WNroro no paspeny 13




Paspen 4. A3oTcoepikalliie OpraHiyecKye CoeJuHeHsI

4.1 ‘ AmyHbI. AMUHOKHUC/IOTBI. besiku 3
Wtoro no pazgeny 3
Pa3pen 5. BbICOKOMO/IEKy/IIpHEIE COeMHEHNs

5.1 ‘ [Tnactmaccel. Kayuyku. BosiokHa 2
Nroro no pa3peny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

KomiuecTBo yacoB O/eKTPOHHbIE
H(poBbIE
Ne n/m HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel Kourpombabie  IIpakTrueckue (tpacpp )
Bcero obpa3oBare/bHbIE
paboThI paboThI
pecypcsl
Pa3pen 1. TeopeTnueckue OCHOBBI XMMUUA
CrpoeHnue aToMoB. [leprogrueckuii 3aKoH
1.1 u Ileprognyeckasi cucteMa XMMUYECKUX 3
anemenToB /1. 1. MeHzeneeBa
12 CrpoeHue BelecTBa. MHoOroobpasue 4
) BeIIeCTB
1.3 XVMHUUeCKue peakLuu 6 1 1
Nroro no pazpeny 13
Pa3pen 2. HeopraHuyeckasi XuMust
2.1 Mertasnibl 6 1
2.2 Hewmetannbl 1 1
53 CBsi3b HEOPraHUUECKUX U OPraHUueCKuxX 5
) BeIIeCTB
Wtoro no paspeny 17
Pasznen 3. Xvumus U KU3Hb
3.1 XUMUS Y )KU3Hb 4
Uroro nio pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







I[TIOYPOYHOE IVTAHUPOBAHUE

10 KJIACC
KomiuecTBo yacoB DJIeKTPOHHbIE
Ne ara H(POBLIE
i Tema ypoxa Beero KonTpoieHele  ITpakTuueckue iyqemm Eﬁ;bziOBaTeanble
paboThI paboThI pecypea:
1 [TpeameT opraHUUeCKON XUMUH, eé 1
BO3HUKHOBEHHeE, pa3BUTHe U 3HaUeHue
5 Teopusi cTpoeHUs1 OpraHuyYecKuX CoeIMHeHNI 1
A. M. bytneposa, eé 0OCHOBHbIE T10JI0’KeHUs
[TpeacraBnenyve o KnaccupuKaluu
3 opraHvuecKux BelllectB. HomeHkaTypa 1
(cuctemaTuueckasi) U TpUBHa/IbHbIe Ha3BaHUs
OpraHUuecKHX BelllecTB
4 AJIKaHBI: COCTaB U CTPOeHMe, 1
rOMOJIOTUUeCKUH psifi
5 MertaH ¥ 3TaH — MpoCTeire 1
Tipe/iCTaBUTe/N alIKaHOB
6 AJIKeHBI: COCTaB ¥ CTPOEHHe, CBOMCTBA 1
7 OTu/eH U IponuieH — TMPOCTeMIne 1
Tipe/iCTaBUTe/N alIKEHOB
8 [Mpaktryeckast pabora Ne 1. «[TomyueHue 1 1
3TUJIeHa ¥ U3ydyeHre ero CBOMCTB»
Ankapvensl. byraguen-1,3 u
9 mMetunOyTagueH-1,3. [Tonyuenue 1
CUHTETUUeCKOT0 KayuyKa U pe3uvHbl
10 ANKUHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHHS, 1




rOMOJIOTUUECKUH psifl. ALleTU/IeH —
MPOCTEUIINN MPeJCTaBUTe/Tb aTKUHOB

BbruriciieHus o ypaBHEHUIO XUMUUECKOM

11
peakLuu

12 Apenbl: 6eH3071 ¥ TO/Tyos1. TOKCHYHOCTh
apeHoB

13 'eneTnyeckas CBsA3b yri1eBOJOPO/OB,
TIPUHA//IeXXAIUX K pa3/IMYHbIM KaccaM
[IpupoHbIe UCTOYHUKHU YTJIEBOJOPO/OB:

14 TIPUPOJHBIN ra3 v MOoMyTHbIe He(TsIHbIe Ta3bl,
He(dTh U TIPOAYKTHI eé repepaboTKu
[TpupozHbIe NCTOUHHKHU YT/I€BOLOPOZOB:

15 TIPUPOJHBIN ra3 U MOMNyTHbIe He(TsHbIe ra3bl,
He(dTh U TIPOAYKTHI eé repepaboTKu

16 KoHntposibHast paboTa 1o pasgeny
«YTJIeBOOPOAbI»

17 [IpenenbHble OHOATOMHBIE CITUPTHI: METAHOJI
U 3TaHoJ. BogopoaHas cBs3b

13 MHoroaTtomMHble COIMPTHI: TUNEHITIUKOJIb U
TJIULEPUH

19 deHoOJI: CTPOEHUE MOJIEKYIbl, (hh3uUecKre 1
XMMHUYeCKHe CBOMCTBA, IPUMeHeHNe

20 Anbperuzibi: hopManbaerus U aleTanbIerus.
A1reToH

71 O/IHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBBIE
KHUCJIOThI: MypaBbMHas U YKCyCHas

9 [MpakTryeckast pabora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KUC/IOThI»




23

24

CTeapI/IHOBaﬂ H OJIeMHOBAsA KHUCJ/IOThI, KdK
npeacTaBUTE/IM BBICHINX Kap6OHOBbIX KHUC/I0T

Mbi/1a KaK COJTH BBICIIMX KapOOHOBBIX
KHUCJIOT, UX MOlolijee JeNCTBre

25

CnoykHble 3¢Upbl KaK MPOU3BOIHbIE
KapOOHOBBIX KUC/IOT. ['MAPOTN3 CIIOKHBIX

3¢upoB

26

27

28

JKvipbl: raponn3, IpUMeHeHue,
Orosoruyeckasi posib JXMpPOB

YrneBogpl: cOCTaB, KnaccudrKarusi.
BaxHeli1ve nipeficTaBUTe/U: TTFOKO03a,
¢dbpykTo3a, caxapo3a

Kpaxma u 1ie/ir0/103a Kak pUpo/HbIe
TI0JTUMEpBI

29

KonTponbsHas pabora 1o paszeny
«Kucnopopcozepxailye opraHiueckye
coeuHeHUs»/ Bcepoccuiickasi poBepoyYHast
pabota

30

31

OO6111ast XapakKTeprUCTHKa a30TCO/IEPIKaIIUX
OopraHUYecKUx coeiiHeHUl / Becepoccuiickast
rpoBepoyHasi pabora

AMUHBI: METUIAMUH U aHWUJIMH

32

AMMHOKHUCIOTHI Kak aMm(oTepHbIe
OpraHuyecKue CoeIMHeHHs, UX
Ouosiornueckoe 3HaueHue. [lentuabl. benku
KaK MPUPOJHbIE BBICOKOMOJIEKYJISIPHbIE
CcoeIMHeHUsI

33

OcHOBHBIE TTOHATUSL XUMUU




BBICOKOMOJIEKY/IAPHBIX COE,Z[I/IHEHI/Iﬁ

OcCHOBHEIE MeTO/[bl CHUHTe3a

34 BbICOKOMOJIEKY/ISIPHBIX COeUHEHU. 1
[TnacTmaccel, KayuyKy, BOJIOKHA
OBIIEE KO/JIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

Tema ypoka

KomuecTBO uacoB

KoHTponbHbie

Bcero
paboThI

IIpakTHyeckue
paboThI

Hara
W3y4eHust

O/eKTPOHHbIE

1 poBbIE
obpa3oBare/bHBIE

PECYPCHI

XYMUUECKUM 3/1eMeHT. ATOM. DIeKTPOHHast
KOH(Uryparusi aToMoB

[Tepuoanueckuii 3akoH U [lepuoanueckas
ChCTeMa XUMUYECKUX 371eMeHToB /1. U.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopuel CTPOeHUs1 aTOMOB

3aKOHOMEPHOCTU U3MeHeHUsI CBOMCTB
XMMUUECKUX 3/IeMEHTOB U UX COeUHEHHH 110
rpynnam U rnepuojam. 3HaueHue
MepuouYecKoro 3aKOHa ¥ CUCTeMbI
XUMHUYecKux 371eMeHToB .M. MeHnzeneeBa B
pa3BUTUM HayKU

CrtpoeHnue BeljectBa. XuMHU4YecKast CBSI3b, eé
BU/IbI; MeXaHU3Mbl 00pa30BaHUsI KOBAaJIEHTHOM
cBs3U. BopopopHas cBsi3b

BasieHTHOCTB. D/1eKTPOOTPULIATEIBHOCTb.
Crenenb okucieHus. Beljectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUS

[ToHsITHE O TUCTIEPCHBIX CHCTeMax. VICTUHHBIe
Y KOJIIOWZIHBIE pacTBOpbl. MaccoBast foJist
BeIIleCTBa B pacTBOpe

Knaccudukanys v HoMeHK/aTypa
HeopraHuYecKux coefiiHeHU. ['eHeTHUecKast




CBA3b HEOPraHWYeCKHUX BelleCTB, Pda3/IMYHBIX
KJ/1aCCOB

Knaccudukaiys XuMuueCcKux peakLivii B
HeopraHWyecKol ¥ OpraHuyeckon XUMUH.
3aKOH COXpaHeHUsI MacChl BellleCTB; 3aKOH
COXpaHeHUs U TIpeBpallieHyst SHepTryuu Mpu
XUMUUECKUX PeaKLUsixX

CkopocTb peakiuu. OOpaTHMbIe PeakIiu.
XuMHUYeCKoe paBHOBeCUe

10

[TpakTrueckas pabota Ne 1. «BusiHMe
pa3/nyHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLur»

11

12

13

OnekTponuTUueckas aAuccoruaiys. [ToHsTre o
BO/IOPO/IHOM T0Ka3aTesie (pH) pacTBopa.
Peakuuy noHHOTO 0OMeHa. ['naponm3
OpraHUueCcKHUX U HeOpraHMUeCKUx BelecTB
OKHCIUTeTbHO-BOCCTAaHOBUTE IbHBIE PeaKLUU.
[MousiTHe 06 3/1eKTpo/M3e PacIljiaBoB U
pacTBOPOB coJieit

KonTtposnbHast paboTa o paszgeny
«TeopeTrueckre OCHOBBI XUMUM»

14

Mertanibl, ux nonoxexHve B [lepuoanueckoit
cucTeMe XMMHUecKux 3yiemeHToB [. 1.
MeHzeneeBa 1 0COOEHHOCTH CTPOEHUST
aTromoB. Ob1e ¢pu3nueckrie CBONCTBa
MeTasioB

15

CriiaBbl MeTaNI0B. DJIEKTPOXUMUYECKUN Psif,
HaNpsKeHUH MeTasllIoB




16

17

XuUMHUYeCKHe CBOMCTBA BAXKHEHUIIINX METasl/IoB
(HaTpui, Ka/ivi, KaJbLUi, MarHuH,
aTFOMUHUN) U UX COeJUHEeHUH

XyMUUecKre CBOMCTBa XpoMa, MeIU U UX
coeIMHEeHUI

18

XUMHUYeCKre CBOMCTBA I[MHKA, >Kese3a U UX
coeIMHEeHUH

19

20

21

[MpakTrueckas pabota Ne 2. "Perienue
JKCIePUMeHTa/IbHBIX 33/1ad 10 TeMe
«Metannbi»"

HemeTtanbl, ux nosokeHue B [leprorueckoi
CUCTEME XUMUYECKUX 371eMeHTOoB /1. U.
MeHzeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB
dusnyeckue CBOKMCTBAa HEMETaIIOB.
AnnoTponusi HeMeTasUI0B (Ha rpuMepe
KHUC/I0pOo/a, cepsl, hocdopa u yrieposa)

22

XYMUUeCKre CBOMCTBA rajioreHoB, Cepbl U UX
coeIMHEeHU I

23

24

XyMHUUecKre CBOMCTBA a30Ta, hocdopa 1 ux
coeIMHEeHU I

XuMuryeckue CBOMCTBA yrieposia, KpeMHUS U
X COeJUHEeHUH

25

[IpyMeHeHVe BayKHEUILIMX HEMETalJIOB U UX
coeIMHEeHUM

26

O0o0011IeHre ¥ CUCTeMaTH3al|sl 3HAaHUH 110
Teme «HemeTanbl». BeIurc/ieHus 1o
ypaBHEHMSIM XMMUUYECKUX PeaKI[|UH 1
TePMOXHUMHUUECKHE PaCUéThl




[TpakTrueckast pabota Ne 3. «PelieHue

27 SKCIIePUMEHTA/IbHBIX 3a/a4 I10 TeMe 1
"Hemetasbl"»

)8 KonTtposnbHast paboTa o TeMam «MeTasibi» U 1
«Hemetasibi»

79 Heoprannueckyvie u opraHiuecKye KACIOThI. 1
Heoprannueckyvie u opraHiueckye OCHOBaHUS
AmdoTepHble HeopraHuyeckve u

30 OopraHvuecKye coefuHeHus. ['eHeTUecKas 1
CBS13b HEOPraHUYeCKUX U OPraHnuecKrux
BeL|eCTB
Posib xuMuM B 06ecrieueHUH IKO0JIOTHUECKOM,

31 JHEPreTUYeCKOW U MUILeBOi 06e301acHOCTH, 1
Pa3BUTUU MeAULIUHbI
[TpencraBnenus 06 0OIUX HAYYHBIX

32 TIPUHLMITIAX TIPOMBILLIEHHOT'O TT0/TyYeHUst 1
Ba)KHEUIIIMX BeIleCTB

33 UesioBeK B MUpe BellleCTB ¥ MaTeprasioB 1

34 XuMUS U 37J0POBbE YesioBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







TTIPOBEPSEMEIE TPEEOBAHNA K PE3YJIBTATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOTPAMMBI

10 KJITACC

Kopg
TpOBepseMOro
pesy/bTaTa

1

TTpoBepsieMble NPeAMETHBIE Pe3y/IbTaThl OCBOEHUS OCHOBHOM
00pa3oBaTe/IbHOM ITPOrpaMMEI CpeJiHero oo1ero o6pa3oBaHuUs

TeopeTrueckrie OCHOBbI OPraHU4eCKOW XUMHUU

1.1

CchopMUpOBaHHOCTL TIpe/ICTaB/IeHUM O XUMHUECKOW COCTaBJIsitoleit
eCTeCTBeHHOHAayYHOW KapTUHbI MHpPa, pPOMA XWMHHA B TI03HAHUM
sIBJIeHUA TpPUPOJbl, B (OPMUDOBAHWM MBIILIJIEHHSI W KYJIbTYpPbI
JIMYHOCTH, €€ (YHKIMOHA/JILHOM TI'PaMOTHOCTH, HeOOXOJUMOM Jis
pellleHHsT TIPAaKTUYEeCKUX 3aad M IKOJOTMUeCKM O0OOCHOBAaHHOTO

OTHOLLIEHUSI K CBOEMY 3/I0POBbIO Y TIPUPOJHOU Cpejie

1.2

Bnagenve cucremMol XMMWYeECKMX 3HaHWW, KOTOpasi BKJIIOUaeT:
OCHOBOIIO/IararolLye TIOHATHS (Monekyia, BaJ/IeHTHOCTD,
3/1eKTPOOTPULIATE/IBHOCTb, CTeleHb OKUC/IeHUsl, XUMHU4YeCcKas CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJIIPHBIA OOBEM, YIIepOAHBINA CKeJeT,
¢byHKUMOHaNbHAsE ~ Tpymmna,  pajukana,  M30Mepus,  H30Mephl,
rOMOJIOTUUECKHW Psifi, TOMOJIOTHM, YIJIeBOAOPOJbl, KHUC/IOPOA- U
as3oTcoziepsKalliye CoefVHeHUs, OMOOrMuYeckd aKTHUBHBIE BellecTBa
(yrneBofbl, KUpbI, OenKu), MOHOMEp, TIOJIMMep, CTPYKTYPHOEe 3BEHO,
BbICOKOMOJIEKY/ISIDHbIE COeZIMHEHMsI); TeOpMHM U 3aKOHbI (Teopus
XMMUUECKOr0 CTPOeHHs OopraHuyeckux BelectB A.M. Bytiepoga),
3aKOHOMEPHOCTH, CUMBOJIMUECKUM $I3bIK XUMUM, (DaKTONOruuecKre
CBeJleHUsi O CBOMCTBax, COCTaBe, TIOJyYyeHMH U Oe3oracHOM
VICTI0/Ib30BaHMY  B@)KHEWIIMX HEOpraHW4YecKMX UM  OpraHuyecKux

BeIeCTB B OBITY Y TIPAaKTUUYECKOU [IesITe/TbHOCTH UesloBeKa

1.3

1.4

Cq)OpMI/IpOBaHHOCTb YMEHHﬁ BBISIBJIATE  XdPAKTE€PHbIE  TIPHU3HdKU
HOHHTHﬁ, YCTaHAB/IMBATH nux B3aMOCBA3b, HCII0/Ib30BATh
COOTBETCTBYIOLIIME TIOHATHUA TIIpHU OIMMCAHUM COCTdBd, CTDOEHHA U

ripeBpallleHUi OpraHnveckux CcoeMHeHnn

c(OpMUPOBAHHOCTb YMEHWM HCMOIb30BaTh XWMHUECKYH) CHMBOJIUKY
JUIsl  COCTaBJIeHWsI MOJIEKY/ISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHol) (¢opMyJ OpraHUUeCKHWX BellecTB U ypaBHEHU
XVUMUYeCKUX PeaKLWi, U3r0TaBIMBaTh MOZETA MOJIEKY/T OPraHNUeCKUX
BeIleCTB [i/Is W/UTIOCTPAL[UM WX XUMHUYEeCKOrO U TTPOCTPaHCTBEHHOTO

CTpOEHUst



1.5

ChopMUpOBaHHOCT, ~ yMEHUW  YCTaHAB/IMWBATbL  MPUHAMJIEXKHOCTh
W3YUeHHbIX OpPraHUYecKuX BeIecTB MO MX COCTaBy M CTPOEHUI0 K
onpeJenéHHOMY Kaaccy (rpymnme) coeiuHeHUN  (Yr/ieBOZOPO/bI,
KHACTIOPOZ, W a30TCojepXKalljie COeJWHEHUs], BbICOKOMOJIEKY/ISIPHbIE
coefuHeHWs), JaBaTb WM  Ha3BaHUs [0  CHCTeMaTUuecKoi

HomeHk/atype (IUPAC)

1.5

CchopMUpOBaHHOCTb YMeHUs OTpe/ieisiTh BUbl XMMUUECKON CBS3U B

OpraHUYeCcKHX COoeIMHeHUsX (OJMHApHbIE U KPaTHbIE)

1.6

2.1

CdopMUpOBaHHOCTb YMeHUsI TIPUMEHSITh: MTOJI0XKeHUsI TeOpPUX CTPOeHUsT
opraHuueckux  BemectB A.M. bymiepoBa ans  00bsicHeHUS
3aBUCHMOCTH CBOMCTB BeLeCTB OT KX COCTaBa M CTPOEHUS; 3aKOH

COXPdHEHHUA MdCChbI BELLIECTB

Yr1eBoA0pObL. Kucnopogcogepsxaiue u azoTcojeprKalue

OpraHrn4eckue coerHeHU . BbICOKOMO]IEKyJIHprIe COeIMHEHUA

CchopMUpOBaHHOCTL yYMEHWM TIPUBOAUTH TpPUBUAbHBIE Ha3BaHUS
OT[le/TbHbIX OpPraHUYeCcKUX BelleCcTB (STW/EeH, TIPOMW/IeH, alleTUJIeH,
STU/IEHTJIUKO/Ib, TJWLepuH, ¢eHos, dopMaibaerusi, aieTaabJerus,
MypaBbHHasi KHUC/IOTa, YKCyCHasi KWCJIOTa, OJIEMHOBasi KUCJIOTa,
CTeapuHOBasi KWCJIOTa, TJ/IIOKO3a, (PyKTO3a, Kpaxmas, Lie/I/Tio/I03a,

TJIALVH)

2.2

ChopMHUPOBaHHOCTh YMEHWM XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢bu3nuecke W XUMHUECKHEe CBOWCTBA TWITMYHBIX IpeICTaBUTE/IeH
Pa3/IMUHbIX K/IaCCOB OpPraHMUYeCKUX Bel[ecTB (MeTaH, 9TaH, STHJIEH,
nponwsieH, aueTwieH, OyraaweH-1,3, mertunOyraaueH-1,3, GeH3od,
METaHOJI, 3TaHOJ, 3TWU/IEHIJIUKO/b, TJMLIEPUH, (DEHOJ, alleTalbJeruj,
MypaBbMHasE M YKCYCHas KWUC/IOTBI, TJIFOKO3a, KpaxMas, IIe/UIi0J103a,

aMUHOYKCYCHasi KUC/I0Ta)

2.3

CQ)OPMI/IPOBHHHOCTL YMeHHA W/UIFOCTPUPOBATh T'€HETHYECKYHO CBA3b
MexXay TUITMYHBIMH npeacraBUTe/IIMU Pa3/TUYHBIX KJ/IaCCOB
OpraHrM4YeCKuX BeleCTB YPABHEHUAMU COOTBETCTBYHOIHUX XUMHUUECKHUX

peakL1i1 C MCI0/Ib30BaHKWEM CTPYKTYPHBIX (hOpMYyJT

24

CdopMHpOBaHHOCTh yMeHUs1 XapaKTepu30BaTh HMCTOYHUKU
YT/IeBOJIOPOAHOTO Chipbsi (He(hTh, PUPOAHBIN a3, YroJib), CIIOCOOBI UX

niepepabOTKHY M MTPaKTHUUECKOe IpUMeHeHHte MTPO/IYKTOB repepaboTKu

Xumug U ku3Hb. PacuéTnl

3.1

ChopMUPOBaHHOCTh YMEHUM BJIaJIeTh CUCTEMOM 3HaHUK 00 OCHOBHBIX

METO[aX Hay4YHOr'o MO3HdHWsA, UCII0/Ib3YEMbIX B XWMUWHU TIPHU U3YyUYEHHU




3.2

BEIIeECTB W XUMHUECKUX sB/IeHUN (HaOmo[eHWe, W3MepeHue,
9KCIepHUMEHT, MO/Ie/IMPOBaHue), WCII0/Tb30BaTh CHUCTeMHbIe
XUMUYECKWe 3HaHWsl [/ TPUHATUSL pelleHWd B KOHKPETHBIX

JKU3HEHHBIX CUTYdlUAX, CBA3dHHBIX C BeIljeCTBAMH U UX IIDUMEHEHHNEM

CdhopMHUPOBaHHOCTb yMEeHMM COO/MOJaTh TpaBU/IA  T0JIb30BAHUS
XUMHUUYECKOW ToCyZod U J1abopaTOpHBIM 00OpYJOBaHMEM, a TakKXKe
TIpaBU/Ia OOpaIllleHus C BeleCTBaMU B COOTBETCTBUU C WHCTPYKLIUSAMU

I10 BBIITOJIHEHHIO Ha60paTOprIX XHUMHUYEeCKHX OITBITOB

3.3

CchopMUpOBaHHOCTb YMEHU TJIAHUPOBAThb U BBIMOIHATh XUMUUECKUH
9KCIepUMeHT (TpeBpallieHHs] OpraHWuecKrX BelecTB MPU HarpeBaHUH,
MoJiyueHue 3TUeHa U U3yueHUe ero CBOWCTB, KaueCTBEeHHble peakluu
OpPraHWUYeCKUX BeIeCTB, JeHaTypaiusi OesKOB TIpW HarpeBaHWUH,
I[BETHbIE peaklid Oe/lKOB) B COOTBETCTBUM C TIpaBW/IaMH TEXHUKHU
Oe3ormacHOCTM TIpU OOpallleHHHd C BeleCcTBaMH M 1ab0opaTOpHBIM
obopyzoBaHueM; Tpe/ICTaBISTh pe3yJibTaThbl XUMUYECKOro
JKCriepuMeHTa B (opMe 3amuch ypaBHEHUM COOTBETCTBYIOIIUX

peakiiuii U (opMy/IUpPOBaTh BLIBOZBI HA OCHOBE 3THX pe3y/bTaToB

3.4

3.5

CcdhopMUpPOBaHHOCTh YMEHUH MPOBOAUThL BBIYUC/IEHHUS TI0 XUMUUYECKUM
ypaBHeHUsIM (Macchl, 00bEMa, KOMMUECTBA MCXOAHOTO BeIleCTBa WU
NIPO/[yKTa peakL{iH 10 W3BEeCTHBIM Macce, 00bEMY, KOJTMUECTBY OZHOTO

13 UCXOJHbBIX BeIlleCTB WU MPO/yKTOB peaKiin)
CchopMUpOBaHHOCTb YMEHUM KPUTHUYECKH aHa/IM3UPOBaTh XUMUUYECKYHO
vH(OpMalLMI0, T0JyyaeMyr W3 pa3HbIX MCTOYHUKOB (CpeZCcTBa

MaccoBo# uHpopmaluu, ceTb IHTepHeT U [ipyrue)

3.6

CdhopmMupoBaHHOCTL YMeHHUH COOJI0JaTh TIpaBWIa 3KOJIOTHUYECKH
11e/1ec000pa3HOro TIOBe/IeHUs] B OBITY W TPY/OBOHM /IeATeTbHOCTU B
L[e/IIX COXpPaHEHUs CBOEro 3J0pPOBbS M OKpY’Karwolleld MNPUPOJHON
cpefibl, OCO3HABaThb OMACHOCTb BO3/E€HCTBHSI Ha >KHBble OpraHU3MbI
orpezie/IEHHbIX OPraHUUYeCKHX BeLlecTB, MOHMMAas CMBIC] IOKasaress
[TK (npefenbHO JOMYCTUMOU KOHLIEHTPALIMHU), MOSICHATh Ha IpUMepax
CrocoObl yMeHbIIIeHUsT W TIPeIOTBPAIlleHHs] UX BPEeJHOTO BO3/JeMCTBUS

Had OpraHM3M 4ejiIoBeKd

11 KJITACC

Kop
TpOBEpSIeMOro

ITpoBepsieMble IPeAMETHBIE Pe3y/ILTaThl OCBOEHUS OCHOBHOM
obpa3oBaTe/IbHO# IPOrpaMMEI CpeAHero o61ero o6pa3oBaHus




pe3y/bTara

1

1.1

TEOPETI/I‘-IECKI/IE OCHOBBI XMMHH

BrnageHve cuctemoli XMMMUeCKUX 3HaHUM, KOTOpasi BKJ/IOUaeT:
OCHOBOTIO/Iararoliye MoHATHs (XUMUUeCKUN 37IeMeHT, aToM, 3/IeKTPOHHasI
obonouka aroma, S, p-, @-97IEKTPOHHBIE OpOWTa/M AaTOMOB, WOH,
MoJIeKyJ/ia, BaJIleHTHOCTb, 37IeKTPOOTPULIATeIbHOCTD, CTeTleHb OKUC/IeHMUS,
XUMHUEeCKasi CBsSI3b, MOJ/b, MOJIIPHAs Macca, MOJISIPHBIM  00BEM,
KpHUCTa/l/TMUecKasi PelléTKa, TUTIbI XUMUUeCKHUX peakijuil (OKMC/IUTeTbHO-
BOCCTAHOBUTE/IbHBIE, 9K30- U JH/0TePMUYECKUe, peaki[uM HOHHOTO
oOMeHa), pacTBOp, 3JIEKTPOJIUTHI, HEJIEKTPOJMUTHI, 3/eKTPOTUTHUECKAsT
JMCCOLMalvsl, OKMC/IMTeNb, BOCCTAaHOBUTE/b, CKOPOCTb XUMUUECKOU
peakijuy, XHUMHUUYecKkoe paBHOBeCHe); TeOpMM M 3aKOHbI (Teopus
3/7IeKTpO/IUTHYeCKOW — auccotmamy, [lepuoguueckuii  3akon /..
MeHenieeBa,  3aKOH  COXpaHEHMs ~ MacChl),  3aKOHOMEpPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (aKTO/IOTHUeCKre CBe/leHHsI O CBOMCTBAx,
cocTaBe, TIOMydYeHMM ¥ 0e307MacCHOM WCTIOMb30BaHUM  BaKHEHUIIINX
HEOPraHWYeCKUX BeIeCTB B OBbITY W TPAKTUUECKOW [1eSTelTbHOCTH

yejioBeka

1.2

Cd)OpMI/IpOBaHHOCTb YMEHI/Iﬁ BbISIBJIATE XdPadKTE€PHbIE TIPU3HAKKU U
B3aMMOCBA3b H3YYE€HHBIX HOHHTHﬁ, MpUMEHATL COOTBETCTBYHOLIME
IMOHATHA IIPKU OIIMCAHHWKW CTPOEHHUA U CBOMWCTB HeopraHn4yeCKuXx BeleCTB
n Hx HPEBpaMEHHﬁ; BBISIB/IATh B3aMMOCBSI3b XUMUUYECKUX 3HAHUM C
INOHATUAMU U npeacTraBjJeHUAMA  APDYTUX €CTeCTBEHHOHayUHbIX

ripeIMeTOB

1.3

1.4

1.5

1.6

BriageHve OCHOBHBIMM MeTO/JaMU HAyYHOTO T[I03HAHUSI BeLeCTB U
XUMUYECKUX siBJieHUd (HabmofeHWe, W3MepeHHe, SKCIIePUMEHT,

MO/Ie/TMPOBaHUE)

CchopMUpOBaHHOCTL yMEHHWM OIpe/ie/isiTh BajJeHTHOCTb U CTeleHb
OKMCJIEHUSI XUMHWUYECKUX 3JIEMEHTOB B COeJUHEHMUSIX pas/lTM4HOIo
coCTaBa, BHJ, XUMMUeCKOM  CBA3M  (KOBa/IeHTHasi,  WOHHas,
MeTa/l/InuecKasi, BOJOPO/Hasi) B COeAUHEHUsIX, TUIl KPUCTa//InuecKou
pelléTKA KOHKDETHOTO BelllecTBa (aTOMHasi, MOJIeKYJ/sipHasi, WOHHas,

MeTaJlJTn4yecKas)

CchopMUpOBaHHOCTb YMEHUI OMpejieNiiTh XapaKTep Cpelbl B BOJHBIX
pacTBopax HeOpraHUUeCcKUx CoeJMHEeHUU

ChopMHpOBaHHOCTb YMeHHsI KJIaCCU(PULIMPOBaTh XMMUYECKHE peakLuu
10 pa3/IWYHbIM MpH3HAKaM (UMCIYy U COCTaBy pearvpyroliuX BelecTs,

TerIOBOMY 3(@eKTy peakluy, WU3MEeHEHUIO CTereHel OKUC/IeHUs



3JIEMEHTOB, 00pPaTUMOCTH PeaKLUK, YUaCTHIO KaTaanu3aTopa)

1.7

CdopMHUpPOBaHHOCTL ~YMEHUM  COCTaB/SATh  ypaBHeHWs  peakiui
Pa3/IMUHBIX THUIIOB, TIOJHbIE U COKpAIléHHbIe YpaBHEHHWs peakKLUi
WOHHOTO 00MeHa, YUMTBIBasl YCJIOBUS, TIPU KOTOPBIX 3TH PEAKIMUA UAYT

J10 KOHIIa

1.8

CchopMHUpOBaHHOCTb YMEHUI MPOBOJUTHL peakLyy, MOATBep)KAarolye
KauecTBEHHbI  COCTaB  pa3/MUHbIX  HEOPraHUUeCKWX  BellecTB,
pacrno3HaBaTh OMNBITHBIM IMYTEM WOHBI, NPUCYTCTBYIOLME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BeIeCTB

1.9

CchopMUpPOBaHHOCTL YMEHUM pacCKpbIBaTh CYIIIHOCTh OKHUCIUTETHHO-
BOCCTaHOBHUTE/TbHBIX peakLui MOCPeICTBOM COCTaB/IeHUS

3/IeKTPOHHOTO OasaHca 3TUX peakLyi

1.10

1.11

2.1

2.2

2.3

2.4

ChOopMHUPOBAaHHOCTb YMEHUH OOBSICHATb 3aBUCUMOCTh  CKOPOCTH

XUMHYEeCKOW peakliy OT pa3/IUuHbIX (PaKTOPOB

ChopMHUPOBaHHOCTh ~ yMEHUHM  OOBSICHATb  XapakTep  CMeIlleHus
XUMUUYECKOTO PABHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO BO3/eWCTBUS

(mpuHuun Jle HaTenbe)
OO6riast u HeopraHUYecKasi XMMUSI

CchopMUpPOBaHHOCTb yMEHHMI pacKpbiBaTh CMbICT [leproanyeckoro
3aKOHa O.. MengeneeBa u JIeMOHCTPUPOBATh ero
CUCTEMaTU3UPYIOIIYI0,  OOBSICHUTENbHYIO U TPOTHOCTUYECKYHO
dbyHK1IIM

CchopMUpOBaHHOCTb YMEHUM XapaKTepu30BaTh 3JIEKTPOHHOE CTpPOEeHHe
aTOMOB XMMHUECKHUX 3jieMeHTOB 1-4 mnepuogoB Ilepuoguueckoit
CUCTeMBl XUMH4YeCKux 3yieMeHTOB [I.VI. MeHgeneeBa, WCIIO/b3ys
TOHATUSL «S-, p-, @-371IeKTPOHHbIe OpOWTaNM», «IHEepreTuyeckKue
YPOBHU», OOBSICHITH 3aKOHOMEPHOCTU U3MeHEeHUsI CBOUCTB XUMUUECKUX
JIEMEHTOB U UX COeJJMHeHWM 10 nepuozam U rpymnmnam [lepuoguueckon

CUCTeMbl XUMUYeCKUX 371eMeHToB .M. MenzeneeBa

ChopMHUPOBAaHHOCTb yYMEHHWH XapaKTepu30BaTh (OMHChIBAThH) OOIIHe
XHMMHYeCKUe CBOMCTBA HEOPraHWYeCKHX BeIleCTB pa3/IMUHbIX K/acCOB,
MOJATBEPXK/aTh  CYIeCTBOBaHWE  TeHeTUUYeCKOW  CBA3UM  MeXAY
HeopraHuueCcKuMu BelleCTBaMU C TIOMOLI[bIO ypaBHeHUM

COOTBETCTBYHOLIUX XUMHUUYECKUX peaKL[I/Iﬁ

ChopMHUPOBaHHOCTh ~ YMEHWM  yCTaHaB/IMBaThb  TPUHAJIEXXHOCTD
HeopraHMUecKuX BeIecTB TI0 WX COCTaBy K OTpe/eNéHHOMY Kaccy

(rpymnne) coefuHeHWM (TMPOCTbIE BellecTBa — MeTa/lbl U HeMeTalllbl,



OKCH/[ibl, OCHOBaHUsI, KUC/I0ThI, aM(pOTepHbIe TUAPOKCHU/IbI, CON)

2.5

2.6

2.7

CchopMUpPOBaHHOCTL yMEHUW HCII0/Ib30BaTh XWUMUUYECKYH0 CUMBOJIMKY
ISl cCOCTaBjieHUs OPMYJT BellleCTB U YpaBHEHUM XUMUUEeCKUX peakiiuii,
cuctematryeckyro HoMeHkaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OT/le/TbHbIX HeOpraHW4YecKHx BelllecTB (yrapHbIM ras, yrjaeKWUC/IbId ras,
aMMuak, raiéHasi U3BeCTb, HerauéHasi U3BecCTb, UTbeBasi CO/la, TUPUT
1 Apyrie)

ChopMHUPOBaHHOCTh YMEHHUH XapaKTepu30BaTh (OIMMChIBATH) OOIIHe
XMMHYeCKHe CBOWMCTBA HeOpPraHWYeCKUX BelleCTB pa3/IM4yHbIX KJ/1acCoB,
MOJATBEpPXXJaTh  CYLIeCTBOBaHHWE  TeHeTUYeCKOW  CBS3UM  MeXAY
HeopraHUuuecKUuMu Bell|eCTBaAMU C TIOMOLLIbIO ypaBHeHUH

COOTBETCTBYHOIIUX XUMHNYECKUX peaKL[I/Iﬁ

CchopMUpOBaHHOCTb YMEHHWH TJIaHMPOBATh M BBIMOJHATD XUMUUECKUN
JKCMepUMeHT (pa3/io’keHue TIepoKCHa BOJOpOJa B TMPHUCYTCTBUHU
Karasri3aropa, orpejie/ieHHe Cpe/ibl PAaCTBOPOB BeIeCTB C TMOMOILbIO
YHUBEPCAJbHOTO HWHAWKATOpPA, B/MUsSHME Pa3/IMYHbIX (PAKTOPOB Ha
CKOPOCTh ~ XMMHUECKOW peaklUd, peaklui HOHHOTO 0OMeHa,
KaueCTBEHHbBIE PEAKI[UM Ha Cy/b(aT-, KapOOHAT- U X/JIOPU/-aHUOHBI, Ha
KaTHOH aMMOHWUSI, pellleHWe JKCIepUMeHTalbHbIX 3a/lad [0 TeMaM
«Metamei» U «HemeTasnib») B COOTBETCTBUU C TIPaBUIAMUA TEXHUKHU
Oe3ormacHOCTH TpH  OOpall[eHHHd C BeIlecTBaMU M J1abOpaTOPHBIM
obopy/j0BaHHEM; TIpe/ICTaB/sATh pe3yJibTaThl XUMUUYECKOTO
JKCrepyuMeHTa B (popme 3aricy ypaBHEHUM COOTBETCTBYIOIUX peaKLni

1 GOpMy/IMpOBATh BLIBO/IbI HA OCHOBE 3TUX pPe3y/bTaToB

2.8

ChopMHUPOBaHHOCTb YMEHUH COO/M0JaTh TpaBWia  I0Jb30BaHUS
XUMUUYECKOW TMOCY[oN U J1labopaTOpHBIM 000py/IOBaHWEM, a TakKKe
TIpaBU/Ia OOpaIlleHus1 C BEleCTBAMH B COOTBETCTBUHU C MHCTPYKLIUSIMU

110 BBITTOJTHEHHUIO ]Ia60paTOpHBIX XUMHWUECKHX OIIbITOB

2.9

ChopMHUPOBaHHOCTb YMEHUH XapaKTepHu30BaTh XMMUUYECKHE TIPOLIeCChI,
JIeXKalle B OCHOBE TPOMBIIIJIEHHOTO TIOJyYeHUsI CEPHOW KHC/IOTHI,
aMMHaKa, a Takke C(OPMHUPOBAHHOCTH IIPe/CTaBIeHHH 00 O0OIuX
HAyUHbIX TIPUHIMIIAX W SKOJOTHUECKMX IpobjeMax XHMHUECKOTO

TIPOU3BO/CTBA

XUMUS U KU3Hb. PacuéTrl

3.1

CchopMUpOBaHHOCTb TIPeACTaB/IEHUN O XUMUUECKOM COCTaBJstoLLei
€CTeCTBeHHOHAYYHOW KapTHUHbI MUPa, POJIM XMMUU B TI0O3HAHUU SIBJIEHUI

NpUpoJbl, B (POPMUPOBAHUM MBILUIEHUS] W KY/AbTYpPhbl JIMYHOCTH, eé



(yHKLMOHA/MBHOW ~ TPAaMOTHOCTH,  HeoOXOAWMOW  [Jjii  peLlieHUs
MIPAKTUYEeCKUX 3a/lad U KOJIOTMUECKH O0OOCHOBAHHOTO OTHOIIEHWS K

CBOEMY 3/I0POBbIO U TIPUPOZHOM cpejie

3.2

CchopMUpPOBaHHOCTb YMEHUI KPUTUUYECKU aHATM3MPOBATh XUMUUECKYHO
vHpOpMalMIo, TI0Jy4yaeMyl0 M3 pas3HbIX MCTOYHUKOB (CpefcTBa

MacCOBOM KOMMYHUKALMH, ceTb VIHTepHeT U ApyTue)

3.3

CdopMHUPOBAaHHOCTb yMeHHI COO/I0AaTh TpaBWia 3KOJIOTUYECKU
11e/1ecO00pa3HOTo TOBeZieHUs1 B OBITY U TPYAOBOW [IesiITeTbHOCTH B

L|e/IIX COXPAHeHHUsI CBOET0 3[J0POBbs U OKPY)KaroLleil MPUPOJHON Cpe/ibl

3.4

3.5

Oco3HaBaThb  OMacHOCTb  BO3JEMCTBUS HA JKABbIe  OpPraHU3MbI
orpe/ieJIEHHBIX Bel[eCTB, MOHMMasi CMbICI nokasatens 11K, moscHaTh
Ha TIpUMepax CIocoObl yMeHBIIIeHUSI U TIPeJOTBPALl[eHUs] UX BPeJHOr0

BO3/Ie/iCTBUSI HAa OPraHU3M YesioBeKa

CdopMHpOBaHHOCTh yMeHU TPOBO/IUTD BBIUMC/IEHUST C
WCT0/Ib30BaHeM TIOHATHS «MacCOBasi [IO/isi Bell[eCTBa B pacTBOpe»,
00BEMHBIX OTHOLIEHWN Ta30B TPU XUMHUECKUX peakIUsX, MacChl
BelllecTBa WM O00bEMAa ra3oB IO W3BECTHOMY KOJIMUECTBY BeIL[eCTBa,
Macce WM 00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMMU BeIeCTB,
TeruioBoro 3¢¢eKra peakljuM Ha OCHOBE 3aKOHOB COXpaHeHHsI MacChl

BeILIeCTB, MpeBpallieHus] U COXpaHeHUs SHepPrun



I[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

Kog

1.1

[TpoBepsieMbIii 371eMEHT COZePyKaHUs
TeopeTuueckrie 0CHOBbI OPraHUYeCcKOl XUMUU
[IpenMeT opraHMuecKoll XWMHU: eé BO3HHMKHOBEHHE, pa3BUTHE U 3HaueHue B

MOJIydeHHMKX HOBBIX BellleCTB W MdaTepHajoB. TEOPI/IH CTpO€HUA OpraHUYeCKHX

coenrHeHut A.M. BytnepoBa, eé 0OCHOBHBIE MTOJIO’KEHUS

1.2

CrtpykTypHble ¢OpMy/bl OpraHMYeCKUX BelllecTB. ['OoMosiorusi, H30Mepusl.
XyMyyeckasi CBA3b B OpPraHUUeCKHWX COeJMHeHUSIX — OJMHapHble W KpaTHbIe

cBsi3u. [IpescraBneHue o KnacCU@UKalMy OpraHuuecKUX BelecTB

1.3

HOMEHKJ'IaTypa OpraHU4YeCcKux COE,E[I/IHEHI/II;‘I (CI/ICTeMaTI/I‘—IECKaH) U TpUBHA/IbHbBIE

Ha3BaHUS BAXKHEHUIIINX HpG,Z[CTElBHTEIIEﬁ KJ/1IaCCOB OpPraHN4YeCKuXx BeleCTB

2.1

2.2

2.3

24

2.5

2.6

YreBoaopobl

AJKaHBI: COCTaB ¥ CTPOEHHUE, TOMOJIOTHUeCKUH psifi. MeTaH U 3TaH — MpOCTekIe
rpe/iCTaBUTeNIM anKaHOB: GH3MUeckKe UM XUMHUYeCKHe CBOWCTBa (peakiyu

3daMelleHnda U FOpEHI/IH), HaXO0XXJeHue B IIpyupoJe, rnojiydyeHre u rippyMeHeHne

AJIKeHbI: COCTaB W CTpOEHWEe, TOMOJIOTUUeCKUM psifi. OTWIeH U TIPONUIeH —
MpoCTeillivie TpeACTaBUTeNIM a/KeHOB: (U3UUecKue U XHUMUUeCKue CBOMCTBa
(peakuuy TUADUPOBaHUSs, TaJOT€HUPOBAHUS, TUJpaTalyd, OKUC/IeHUs U

NoJIMMepu3alLim), To/iyueHue U puMeHeHue

Ankamuensl: Oytaguen-1,3 u MetunOyraaveH-1,3: CTpoeHWe, Ba)KHEHIIMe
XUMHUUecKre CBOMCTBa (peakuusi mosuMmepusanuu). [lonyyeHre CUHTETHYECKOTO

Kay4yKad U pe3HHbI

ANKWHBI: COCTaB U OCOOEHHOCTU CTPOEHMS], TOMOJIOTUYEeCKUN psifi. ALIETHIEH —
MPOCTEeUIINKA TIpeiCTaBUTelb aJKWHOB: COCTaB, CTpoeHWe, (U3MUecKhe U
XMMHYeCKre CBOMCTBA (peakluu rMpUpPOBaHusl, TaJioreHUpOBaHusl, TUpaTalyu,

ropeHust), TIoJiyueHre U puMeHeHue

Apensl. BeH3on: cocTaB, cTpoeHue, (U3UUYeCKMe U XUMHUECKUe CBOMCTBA
(peakiu raoreHUpoOBaHKs U HUTPOBaHUs), NOJIlyyeHre U NpuMeHeHue. Tosyoit:
CcoCTaB, CTpoeHHe, (uU3MUecKMe U XUMHUUeCKWe CBOMCTBa  (peakLuu
rajJloreHUpOBaHUSI M HUTPOBaHUS), TIOMyueHHWe U TpuMeHeHHe. TOKCHMUHOCTh
apeHoB. ['eHeTHuecKass CBSI3b MeXZY YIJIeBOJOPOJaMH, TpPUHAZJIeXalUMA K

Pa3/IMUYHbIM KjlaCCaM

[TprpofiHbIe HCTOYHUKM YT/1eBOA0PO/OB. [IpHupo/HbIi ra3 1 NonyTHbIe He(PTsHbIe




3.1

rasel. Hedtb 1 eé npoucxoxgenue. Criocobel rnepepaboTku He(TH: TeperoHka,
KPEeKMHI (TepMUYeCKWi, KaTaJuTU4YecKui), Tponu3. [IpogykTel mepepaboTku
HedTH, UX TIpUMeHeHHe B TIPOMBIIUIEHHOCTH U B ObITy. KameHHBI yrosib u

MPOAYKTHI ero rmepepaboTKu
Kucopogcopepykaliyie opraHnyeckye CoeMHeHUst

[IpenenbHble OJHOATOMHBIE CITUPTHL. MeTaHO/ U 3TaHO/: CTPOeHue, (r3ruecKue
M XAMHUUeCKMe  CBOWCTBAa  (peakUMd C  aKTUBHBIMM  MeTa/l/laMH,
rajioreHoBOJIOPOJiaMy, TOpeHUe), TpHMeHeHWe. BomopojHble CBSI3U MEXAY
MOJIeKy/laMU CIUpTOB. [leliCTBHe MeTaHO/a W 3TaHOJa Ha OpPraHv3M uesioBeKa.
MHoroatoMHble COUPTHI. TUIEHIIMKO/Ib U TJIMLEPUH: CTPOeHUe, (u3nJyecKre U
XMMUUYECKWe CBOWCTBa (B3aMMOJEWCTBUE CO  L[EJIOYHBIMU  MeTaslylaMu,
KaueCTBeHHasl peakiusi Ha MHOroaTOMHbIe CIUPTHI). [lelicTBUe Ha OpraHu3M

yes/ioBeKa. HPI/IMEHEHI/IG rIMLeprHa U STUJIEHTJIMKOJIA

3.2

deHon: CTpoeHWe MOJEKy/bl, (GU3MUeCKWe W XUMHUeCKhe CBOMCTBa.

TokcuuHocTh dheHona. [IpuMeHeHue peHosa

3.3

3.4

3.5

3.6

4.1

Anbaeruibl U KeToHbl. PopMasibJerusl, aljeTaabJeru/l: CTpoeHue, Gusnyeckre 1
XUMHUYecKre CBOMCTBa (peakLMM OKUC/IEHWsS U BOCCTAHOBJIEHUS, KaueCTBEeHHbIe

peaKL[I/II/I), rnojsiyueHre v rippuyMmeHeHune

O[ZHOOCHOBHBIE TIpejie/ibHble KapOOHOBBIE KHC/IOThL. MypaBbHHasi U YKCyCHast
KHCJIOTBI: CTPOEHHe, (U3NuecKre U XUMUYeCKre CBOMCTBa (CBOWCTBA, 001ue AJist
Kjlacca KWC/OT, peakius sSTepuduKanuu), TOAydeHHe U TpUMeHeHue.
CreapyHOBasi ¥ ONeMHOBAsi KUC/IOTHI KaK TMPeACTaBUTEeNN BBICIIMX KapOOHOBBIX

KUCOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUC/IOT, UX MOFOIIIee /1efiCTBre

CnoxxHble 3¢UpbI KakK MPOW3BOAHbIE KAPOOHOBBIX KUC/IOT. ['UAPOIM3 CJIOXKHBIX
s¢upoB. XKupsel. ['maponus >xupoB. [IpumeHeHUe >KUPOB. buonoruueckass posb
JKAPOB

YrneBogpl: cocTaB, KaacCU(pUKALUS YryieBoJ0B (MOHO-, AU- U MOJMCaXapy/ibl).
['roKo3a — TIPOCTEHIMI MOHOCaxXapH/: OCOOEHHOCTU CTPOEHHS MOJIEKYJIbI,
(bu3Myeckre ¥ XMMHUUYeCKHe CBOMCTBa (B3auMoziercTBre ¢ TUApoKcu oM meau(1l),
OKHC/IeHWe aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHOBeHUe,
Opo’keHHe T/IFOKO3bI), HaXOXKJeHWe B TIpHUpO/jie, TIpUMeHeHUe, Ouoornueckast
posib. doTocrHTe3. PPYyKTO3a KaK M30Mep I/IFOKO3bl. KpaxMas v 1je/uiro/03a Kak
NpupojHble monvMepbl. CTpoeHWe Kpaxmana W Le/uitoio3bl. Pusnueckue u

XUMHYEeCKHe CBOMCTBA Kpaxmasa (TUpoJin3, KaueCTBeHHasl peakLys C UOZ0M)
A3oTcoepsKalie opraHuyeckre coeIMHeHusI

AMMHOKHC/IOTBl KaK amQoTepHble OpraHuyeckude coefvHeHus. Pusuueckre U

XMMHUYeCKre CBOWCTBAa aMHUHOKUC/IOT (Ha Tpumepe rauiMHa). buosoruueckoe




3HaueHHe aMMHOKMCJIOT. HEHTI/I,E[I:I

4.2

Benkyv Kak TIpUpPOJHBIE BBICOKOMOJEKY/sipHble coefvHeHusl. [lepBuuHas,
BTODUYHAs U TPeTHUYHas CTPYKTypa OesnkoB. XWMHYeCKHe CBOMCTBA OeKOB:

rUApoJ/in3, AeHaTypalys, KaueCTBEeHHbIe PeaKliMH Ha Oeku

BricokoMonekyisipHble COeJUHEHUs

5.1

5.2

11 KITACC

Kog

OCHOBHbIE TOHATUSI XMMWUU BBICOKOMOJIEKYJISIDHBIX COeAUHEHUM: MOHOMep,
MoJIMMep, CTPYKTYPHOE 3BEHO, CTeleHb MoJIMMepHu3aluu, CpeJHssl MOIeKYy/IsipHast
Macca. OCHOBHble MeTO/bI CHUHTe3a BbICOKOMOJEKY/SIDHBIX COeJUHEHUH —

no/mMepur3ala 1 MoJIMKOHAeHCallia

OKCllepUMeHTa/lbHble MeTOZbl HW3y4YeHWs] BelleCTB U WX IpeBpalleHUi:
03HaKOMJIeHHe ¢ 00pa3liaMu PUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4YyKOB. HonyquI/Ie CUHTETUUECKOI'O Kay4yKd U p€3UHBIL

ITpoBepsieMBbIii 3/1IEMEHT COAEPKaHUS

1.1

TGOPETI/ILIECKI/IE OCHOBBI XUMHUUN

XUMUUYecKui 371eMeHT. AToM. Spo aroma, W30TOIbI. JeKTpPOHHas 000J/I0uKa.
OHepreTuyecKre YpOBHH, IMOAYPOBHU. ATOMHbIe OpOUTany, s-, p-, d-371IeMeHThI.
OcobeHHOCTH pacripesiesieHusI 37IeKTPOHOB TI0 OpOWTa/NsiM B aTOMax 371eMEHTOB

MepBbIX I—IeTpréX rnepuoaos. BJ'IEKTI)OHHEIH KOH(i)I/IpraL[I/IH dTOMOB

1.2

[Teproanueckuii 3akoH u [leproauyeckasi cicreMa XUMUUeCKUX 3aemeHToB 1. 1.
MengeneeBa. CBs3b MNepyUOAMYECKOT0 3akoHa U [lepuoAnueckol CUCTEMBI
XUMUYeCKUX 371eMeHTOB [I.V1. MeHzeneeBa C COBpeMeHHOM TeOpHed CTPOEHUs
aTOMOB. 3aKOHOMEPDHOCTH W3MEHEHHsI CBOWCTB XUMHUUECKUX 37IeMEHTOB H
oOpa3yeMbIX WMH TIPOCTBIX W CJIOXKHBIX BeI|eCTB TI0 TPYINaM U Tepuojam.

3HaueHue rnmepuoanuydeCKoro 3dKOHd B Pa3BUTHH HAYKHU

1.3

1.4

1.5

CrpoeHue BelllecTBa. XuUMHYecKas CBsi3b. Buabl XHUMHWUECKOW CBSI3U
(KoBasieHTHasi HemoJsipHas W TOJsIpHasl, HOHHas, MeTajauueckas). VoHbI:
KaTHOHBI ¥ aHMOHBI. MeXaHH3Mbl 00pa30BaHUsI KOBAaJIEHTHOW XMMUYECKOUW CBSI3U

(oOMeHHBI U JOHOPHO-AKLIENTOPHEIN). BomopoHast cBsi3b

BaneHTHOCTB. DneKTpooTpULaTe/IbHOCTh. CTerneHb OKUC/IeHUS

BeljectBa MO/IEKY/ISIPHOTO U HEMOJIEKYJ/ISIPHOTO CTPOEHMs. 3aKOH TMOCTOSTHCTBA
COCTaBa Bell[eCTBa. TWIbl KPUCTA/NTMUECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA

BellleCTB OT TWUIMA KPUCTA/UIMYECKON PpeléTku. I[loHsATHe O JUCIIepCHBIX

cucremMax. VICTUHHBIE U KOJI/IOWAHbIE PaCTBOPHI. MaccoBas [0Jid BellecTBa B




pactBope

1.6

1.7

Knaccudukanys HeopraHuueckux coeguHeHU. HomeHKIaTypa HeopraHuueckux
BellleCTB

Xumnueckasi — peakuus.  Krmaccudukauys ~— XMMUYeCKMX — peaklMid B
HeOpPraHMYeCcKOM U OpraHhYeckOM XMMMU. 3aKOH COXpaHeHHWsl MacChl BelecTB,

3aKOH COXpaHeHUs Y NpeBpallieHUs SHepPryuy NMpyu XMMUUeCKUX PeakLAsIxX

1.8

CKOpOCTh peakLyH, eé 3aBUCMOCTb OT Pa3/IMUHbIX ()aKTOPOB

1.9

ObparuMble peakiuu. XuMuueckoe paBHOBecue. PakTOphI, BIUSIOINME Ha

COCTOsSIHHMe XUMHUUeCKOoro paBHoBecus. [Ipunun Jle [latenbe

1.10

1.11

2.1

2.2

Onektponutryeckass aucconuaius. CuibHble W C1abble 3/eKTposuTel. Cpefa
BOZIHBIX PACTBOPOB BellleCTB: KMC/Iasl, HeWTpasbHasi, 11jesiouHasi. Peakijuy MOHHOTO

obmeHa
OKHUC/IMTeIbHO-BOCCTAaHOBUTE/IbHbIE PeaKI|n
Heopranuueckast XMMUst

Hemetannel. IlonoxxeHne HeMeTa/uioB B [leproguueckoi crucTeMe XUMHUYECKHUX
snemeHToB [I.M. MeHzeneeBa U 0COOEHHOCTU CTpOeHUsI aToMoB. du3nyeckKue
CBOMCTBa HeMeTasl/IoB. AJIJIOTPOIKS HEMeTasl/IoB (Ha MpuMepe KUC/I0poJa, Cephbl,
docdopa u yraeposa)

XyUMHUUeCKHe CBONCTBA Ba)KHEMIIIMX HeMeTa//IOB (TajJlorTeHOB, Cephbl, a30Ta,
dochopa, yraepoga U KpeMHHUs)) U UX  COelMHEeHWN  (OKCHJOB,
KUC/IOPO/ICOZiep KaIluX  KUC/IOT, BOAOPOJHBIX coeAuHeHul). [IpumeHeHue

BAKHEMIIINX HEMETA/IJIOB U X COE,Z[I/IHEHI/Iﬁ

2.3

2.4

Metannel. Ilonokenue wmertauioB B Ileprosnueckor cucTeMe XUMHAUYECKHX
snemeHTOB [].1. MenzeneeBa. OcOOEHHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/10ueK
aToMoB MeTtasioB. Ob1ue ¢usnueckre cBoiicTBa MeTanioB. CriziaBbl MeTaslIoB.

ONeKTPOXUMHUUECKUH Psifi HalpshKeHW MeTaslioB
XYUMHUUeCKHe CBOWCTBA Ba)KHEMIIMX MeTa/l/IoOB (HATpUM, Kalui, KambI[UH,
MarHui, ajqlOMUHUN, ITUHK, XPOM, >Kejie30, Mellb) U UX coefuHeHu. Obiue

CII0COOBI TOJ/Iy4eHHUs METa/I/IOB. HPHMEHEHI/IE MeTaJ/1JIOB B 6LITy 1 TeXHHUKe

2.5

I'eHeTnueckasi CBSI3b HeOopraHn4yeCkux BeleCTB, IIPUHAAJIEXKAIIUX K PA3/IMUHBIM

K/1acCaM

XUMUSA U KU3Hb

3.1

3.2

Pome xumMuu B obecrieueHUH BKOHOFHQECKOﬁ, SHEPFETI/I‘JECKOﬁ n HI/ILL[EBOﬁ
6930H8CHOCTI/I, Pa3sBUTUM MeJUIUHEI. ITonusitue o HAYYHbBIX METOaX IT03HAHHWA

BeIl[eCTB U XMMUUECKUX peakLvii

I[pencraBnenusi 06 00X HAYUHBIX MPUHLIMTIAX MPOMBIIIIEHHOTO TMOMyYeHHs




3.3

B)KHEWILIMX BellecTB. Ye/loBeK B MHpe BeleCTB U MaTepuasioB: Ba)KHEUIIIHe
CTPOWTE/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHbIe MaTepuasbl, KpPacKW, CTeKJO,
KepaMuKa, MaTepuaibl [/s1 3/eKTPOHHMKW, HaHOMaTepuasbl, OpraHUuYecKrue u
MUHepaJibHbIe y00peHust

XvMHUsI W 3[0pOBbe UeJiOBeKa: TMpaBW/la WCIOIb30BaHUS JIeKapCTBEHHBIX

TiperapaTrosB, IpaBu/ia 6€30MacHOr0 UCTI0Ib30BaHUS TperapaToB ObITOBOM XUMUU

B [TOBCE/JHEBHOM YKU3HU




YUYEBHO-METOINYECKOE OBECITEYHEHVE OFPA3OBATEJIBHOI'O ITPOITECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI [IJIA YYEHUKA

* Xumus. 10 knmacc. I'abpuensaa O.C., Octpoymor WU.T'., CnagkoB C.A. AKI[MOHEPHOE

ob1mectBo «M3marenbcTBO «IIpocBeltieHre»

METOANYECKHUE MATEPUAJIBIL VT YUUTEJIA

https://myschool.edu.ru/

[MUPPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/
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