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HOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpEeAHEro o00mero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoil ®@enepanunny», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOll 00pa3oBaTENbHOM MPOrpaMMbl CpeIHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepaibHOM  rOCYJIAPCTBEHHOM
obpazoBarenpHoM cTangapre COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX oOpraHusanusx Poccuiickoi
denepanuy, peaU3yIOMIUX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, U
OCHOBHBIX TMoyIokeHuH «CrtpaTeruu pa3BUTHS BocnuTaHuss B Pocculickoi
Oepneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHsl, BOCIMTAHUS U Pa3BUTUS 00ydarouuxcsl CpeicTBaMu
yaeOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHble ToyioxkeHuss ®I'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
colepKaHusi, Pe3yJIbTaTOB OO0yuYeHUs U TpeOOBaHUN K YPOBHIO MMOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, 0JIy4aeMoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHOM OpraHU3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH ILEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBI0 M TPUPOAHOW cpene. Peanusyercss xumuueckoe oOpa3oBaHue
00yyJaromuxcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJEpKaHUE M TMOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMMme 1O XHMHH € YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIBHOW >KU3HH OOIIECTBA, a TakkKe C y4ETOM
oOmux 1ened W TPUHIMIOB, XapaKTEPHU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odiero oopazosanusi B Poccuiickoii denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPAaeT OCOOyI0 POJb B
COBPEMEHHOW IMBHWIM3AINHN, B CO3/IaHUM HOBOW 0a3bl MaTepHUATbHON KYyJIBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOIO MPEJCTABIEHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIEro MHpPAa, OCO3HAHUS B3aMMOCBA3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUsS CTaja
HEOTHEMJIEMOH YacThI0O MUPOBOHM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlIeHA HA pEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMUMBOTO pa3BUTH YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBAI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIAMH CPEIHEr0 OOIIEro
oOpazoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUA B JKU3Hb COLMYyMa, HPOJOHKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIE  KypCehl —
«Oprannyeckas xumus» U «OOmIasT ¥ HEOpPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIel XUMHUH) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHON CHUCTEMBI 3HAHUU IIPU HU3YyUYECHUHU
npeaMera oOecreuynBaeT BO3MOXXHOCTh PACCMOTPEHHUS BCEr0 MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkaHus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» c@opMupoBaHa B MpOrpaMMe IO XMMHUKU Ha OCHOBE
CUCTEMHOT0 TMOAXO/JAa K U3Y4YEHUI0 y4yeOHOro wmarepuaia M oOOyClIOBI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHS OpPraHUYECKHUX
COCAUHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIJIEKTPOHHBIX
IOpEeACTaBICHUd O CTpoeHHH BemecTB. CBelneHHs 00 uU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckol XMMHUHU IOJIYyYarT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEPBOHAYAIbHbBIC
NPEICTAaBICHUS O XUMUYECKON CBS3M, KIAaCCU(PUKALMOHHBIX MpPU3HAKaX BEUIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUECKON PEAKLIUH.

Ilonq HOBBIM yriiOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpUBaeTCs M3yYCHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuand ¢ (PaKTOJOrMYECKHUE CBEJIEHUSI O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMUSD» 00yYaromuMcsl TMPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IO3UIINH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT



00001aro1en 10 00BSICHSIOIICH U TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUM O BaKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NPOTEKaHus JonoyHseTrcs B Kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMH KYyJIbTYpOJIOTHUYECKUH U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSA3U XHMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ poJib B IMO3HABATEILHOM W MPAKTUYECKOU
NESATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOPYECTBA B O0JIACTU TECOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
OpUMEHSITh €€ JUIsl TIOTIOJIHEHWS 3HAHUM, pEIICHUsS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue ydeOHOro
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  M3Yy4YEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOIIMXCSd MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
dunocockux uaeH, TakuX KakK: MaTepualbHOE €IMHCTBO HEOPraHHMYECKOro U
OpraHUYeCcKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pEelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTHUUECKHUX Tpodiiem, a
TaKke Mpo0seM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agady BOCHHUTAHUS, Pa3BUTUA U COLMATM3ALIMU
oOydJaronuxcst MPUHATBIE TPOrPaMMON MO XHMHUHM TIOJIXONbI K OIMPEIEICHHUIO
colepKaHUsi M TOCTPOCHUS TMpeAMETa MpeaycMaTpuBalOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYEHHE s
pa3IMUHBIX BHUIOB JIEATECIILHOCTH: pEIICHUs] MpoOJieM, IOUCKa, aHalu3a W
00paboTku nHbOpMaIu, HEOOXOMUMBIX IS IPUOOPETCHHUSI OTIBITA TPAKTUYECKON
U HCCIIEIOBATENbCKON AEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETo
o0Opa3oBaHMsI, TaK U HA YPOBHE CpeaHETO 001Iero 00pa3zoBaHus, Py ONPEACICHUN
COJIEPKATENIbHOW XapaKTepUCTUKU I1IeJIe HM3y4YeHUs MpeaMeTa HampaBICeHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JEATeIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHU
peaMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TVIABHBIMU LIEJISIMU HU3YyYEHHUS MpEIMETa



«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (dopMupoBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOM
JeKAT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHWMAHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNI MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HMCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAX IMO3HAHUS
BEIIECTB M XWUMUYECKHX pEaKIi, HEOOXOAMMBIX IJIsi TPUOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MUMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U MTOBCETHEBHOH JKU3HH,

e pa3BUTHE YMEHHUH U CIIOCOOOB JEATEIHLHOCTH, CBI3aHHBIX C HAOTIOJCHHEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOMIOJICHUEM  TPaBUI
0e3011acHOr0 OOpAaICHHUS C BEIICCTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTUKA IIeJIe U 3a/a4 U3y4YeHUs
npeaMeTa B MporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero obmiero obpazoBanus. CerogHs B
OperoJaBaHUM XUMUM B OOJbIIed CTEmeHH OTHA€TCAd  MPEANOYTECHHE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
TIOJITOTOBKY BBITYCKHUKA 00IIe00pa30BaTEIIbHON OpraHM3aIliH, BIAACIOIICTO HE
HabopoM 3HaHUH, a (YHKIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU KU3HU
JUTS pEIICHUST TPAKTUIECKUX 3a71ad.

B cB3m ¢ 3TUM mnpu M3yueHUU TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYCHHUE MPUOOPETAIOT TaKKE IEH U 33]]a9H, KaK:

ajanraiusi o0y4aronmxcss K YCJIOBUSM JWHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHHe  UHTEIUICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHUYECTBY, CAMOCTOSTEIIPHOMY MPUHSATHIO TPAMOTHBIX
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dopmupoBaHne y OOy4aromMXcs KIIFOYEBBIX  HABBHIKOB  (KIIFOUEBBIX
KOMIETEHIINN), UMEIONINX YHHUBEPCAJbHOE 3HAUCHWE IS Pa3IUYHBIX BHIOB
NESTENHHOCTU: PelIeHus MpoOeM, MoucKa, aHaIu3a U 00paboTKu HWH(POPMAIINUH,
HEOOXOIMMBIX I TPUOOPETCHUS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B TMO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HINN
AKOJIOTMYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB W XUMHUYECKHX
IPOIIECCOB HA OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATENILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUaIONNXCs: CIIOCOOHOCTH CAMOCTOSTEIHHO MPHUOOPETATh HOBBIC



3HAHMS 10 XMMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSMHU, UCTIOIb30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIOMCKA U aHallu3a y4eOHOU U
HAYYHO-TIOMYJIIPHON MH(POPMAITUH XMMHUYECKOTO COJICP KAHMS;

dbopMupoBaHue U pa3BUTHE Y 00yUAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcsi yOeXAEHHOCTM B T'YMaHUCTHYECKOU
HAMIPABJICHHOCTH XHMHH, €€ BAXHOW POJM B PEHICHUM TJIOOATBHBIX MPOOIEeM
PaIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECYpPCOB H
COXpaHEHUsI MPHUPOIAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOIIIEHUS K TMPUPOAEC M CBOEMY 3JI0POBBIO, a TaKke NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWA IS TPHHITHS TPAMOTHBIX DEIICHUA B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJICHHUSIMHU.

B yuebHOM maHe cpemHero oOIIero oOpa3oBaHHS NPEIMET «XUMUSD)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMeTHON oOiacTu «EcTecTBeHHO-HAyuYHbIE
IpEeaMETHI.

OO61iee yncio 4acoB, OTBEAEHHBIX ISl U3YyYEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oormero odpasoBaHus, cocraBisieT 68 wacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COJEPXXAHME OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHUH

[IpenMer opraHM4ecKkod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanioB. Teopusi CTPOECHUS OPraHUYECKHX
coenuHeHnil A. M. BytnepoBa, €€ ocHOBHBIE MOJI0KEHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYecKUX BewlecTB. l'oMosorus, wu3zoMepuss. XHUMHYECKas CBs3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenne o kinaccupuKalMy OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHUYECKUX COEIMHEHHH (CHCTeMaTH4yecKas) M TpPUBHAJIbHBIE Ha3BaHUS
BAXKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX IPEBpaALICHUM:
O3HAaKOMJIEHHE C O0pa3laMyd OpPraHMYeCKUX BEIIECTB W MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIECHUI0 OPTAHUYECKUX BELIECTB
Py HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMU psAf. MeraH W dTaH —
OpOoCTENIINE MNPEICTABUTENN AQJIKaHOB: (PU3MYECKHE MU XUMHUYECKHE CBOICTBA
(peakuuu 3aMelleHHs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAl. DTUJIIEH U MPONWIEH —
IpoCTEHIINEe MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOICTBA
(peakuuy THAPUPOBAHMS, TAJOT€HUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
HOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamauen-1,3 um MertunOyrtamueH-1,3: cTpoeHue, BaKHEUIHE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. AIICTUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (U3MUECKHe WU
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
rOpeHusi), OoJy4YeHUe U MPUMEHEHUE.

Apensbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOICTBA
(peakuuu raJJoreHUpOBaHUS U HUTPOBAHUS), MOJIYyYEHUE U NpPUMEHEeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUA), NOJYUeHUue u npumeHenue. TOKCUUHOCTH



apeHoB. ['eHeTnueckas CBA3b MEXKAY YIVIEBOAOPOAAMH, IPHUHAICKALMMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKM YIIeBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsaHbie Ta3pl. Hedts m e€ mpoucxoxknenue. CrocoObl mepepaboTku HeDTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYeCKHil), nuponu3. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITYy. KamMeHHbIN
yTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3y4YEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKOMJIeHHE ¢ oOpa3lamMu IUTACTMAcC, KaydyyKOB UM PE3UHBI, KOJUICKLIUU
«Hedpte» u  «VYromp», MoJenupoBaHHE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIIEHA
Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérnbie 3anaum.

Boruncnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (Maccbl, 00BbEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU IO W3BECTHBIM MAcce,
00BEMY, KOJIMUYECTBY OJHOI'O U3 UCXOJHBIX BEIIECTB WM IIPOTYKTOB PEAKLIUN).

Kuciopoaconep:kamue opraHu4ecKue coeJMHeHus

IIpenenpHble OOHOATOMHBIE CHUPTBHL. MeETaHON W 3TaHON: CTPOCHHME,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pEeaklUH C aKTHUBHBIMH MeETaJlIaMH,
raJIOrT€HOBOJIOPOJaMH, TOpEHHue), IpUMEHeHue. BoaoponHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbpl€  CHOUPTBL. OJTWIECHIJIMKOJIb W  IJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTaJllaMH, KauyeCTBEHHAs pEaKUus Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBUE Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIVIMKOJIA.

®deHon: CTpOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
ToxkcuuHnocTs penona. [lpumenenue genona.

Anpperuniel U kemownwvl. DPOpManmpIErH], ALETAIBIACTHI: CTPOEHUE,
¢usnyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpPOCHHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBA (CBOWCTBA,
oOmiue s Kjacca KUCIOT, peaklys 3TepUPUKaLUK), TOIyYeHHE U IPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBHUE.

Cnoxsble 3QUpPbl Kak MNPOU3BOAHBIE KApOOHOBBIX KHUCHOT. [maponus
cnoxHbIX 3upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrneBoapl: coctaB, KiaccupuKkauus — yrieBogoB  (MOHO-, JHU- WU



nosrcaxapubl). [r0Kko3a — MpoCcTeHIMiE MOHOCaXapu/l: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKMEe W XUMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
ruapokcuom Menu(ll), oxkucnenne ammuadyHbIM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIEC, MPUMEHEHUE,
ounosnoruyeckas poisib. @otocunres. pykTo3a KaKk H30Mep IITIOKO3BI.

Kpaxman u nemnrono3a kak npupojHbeie nojauMepbl. CTpoeHue Kpaxmaina u
neuoa03bl.  du3nyeckue W XUMUYECKHME CBOMCTBA Kpaxmayia (THAPOIIHU3,
KaueCTBEHHasl PEaAKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BEUIECTB M HMX MPEBpaALICHUNA:
IpoBe/IeHHEe, HAONIOJICHHE U OMHCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemu(Il), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHCIIOTHI.

Pacuérurle 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (macchl, 0O0BEMA,
KOJINYECTBA MCXOJHOIO BEMIECTBA WJIM MPOJAYKTa PEAKLIHMH MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIHH).

A30TcozepxKaume OpraHnueckue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIC OpraHuueckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTubl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenanHeHus. llepBuunas,
BTOpUYHAA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUPOJIN3, IEHATYypallusl, KAYeCTBEHHBIE PEaKIIUKU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEHIECTB W HMX MPEBpaIICHUN:
HAOJIIO/ICHHE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalns OCIKOB MpHU
HarpeBaHUM, IIBETHBIC PEaKIIUU OCITKOB.

BbicoKkoMoOJIeKYJISIPHBIE COeITMHEHU S

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHSAST MOJICKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

DKCIEpUMEHTAIbHBIE METOJIbI M3yYCHHUS BEHIECTB W HMX IPEBpallCHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.

Peannzanust MeXNpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTraHUYECKON XUMHU B



10  kmacce  OCYIIECTBISIETCS ~ 4Yepe3  HUCIOJNb30BaHME  Kak  OOmuX
€CTECTBEHHO-HAYYHBIX TMOHATUN, TaK W TMOHATUMN, SIBISIOUIUXCSI CUCTEMHBIMU IS
OT/ICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIN3, CUHTE3, Kiaccu(uKaius, MepuoaudHOCTh, HAOIIOICHHE,
U3MEpEeHue, HIKCIIEPUMEHT, MOICIIMPOBAHUE.

®duzuka: Marepus, OdHEprus, Macca, aTroM, DJJIEKTPOH, MOJIeKyJa,
SHEPreTUYECKUN ypOBEHb, BEILIECTBO, TEI0, OO0BEM, arperaTHo€ COCTOSIHUE
BEIECTBA, (PM3MYECCKUE BETUIHHBI U €AUHUITHI UX N3MEPEHUS.

buonorusi: kierka, opranusMm, oOuochepa, oOMEH BEIIECTB B OPTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€JIKU, YIJIEBOIBI, KHUPBHI,
(bepMeHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHosnorus: mnHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE TMpernapaThl, MaTepHalIbl U3
HCKYCCTBEHHBIX U CHHTETHUUECKUX BOJIOKOH.

11 KIIACC
OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XWMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000Ji0uKa. DHEpPreTuyeckue ypoBHH, MMOAYPOBHU. ATOMHBIE opOuTtamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus: 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DJIEKTPOHHASI KOH(PUTYpaLMs aTOMOB.

[Iepnognueckuil 3akoH U Ileproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. U. MenaeneeBa. CBsizb Nepuoanyeckoro 3akoHa u llepuoanyeckoil cuctemsl
xuMudeckux sneMeHToB Jl. M. MeHaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TIpyNnaM U MEpHOJIaM.
3Ha4YeHUE NMEPUOANIECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKash CBsi3b. BHABI XHMHYECKON CBSI3U
(KOBaJICHTHAsI HEMOJSIpHAas W IOJSpHAs, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHUYECKOW CBSI3M (OOMEHHBII U JOHOPHO-
aKuenTopHelii). BomoponHas cBa3b. BaneHTHOCTh. OJEKTPOOTPULATENBHOCTb.
Crenenb okucnenus. MIoHbl: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYISIPHOIO M HEMOJEKYJSIPHOIO  CTPOEHHMS.  3aKOH
MIOCTOSTHCTBA COCTaBa BeIIECTBA. THUIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTD



CBOWCTBA BEILLIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[lonaTtne o nucnepcHbIX cucTeMmax. VICTUHHBIE M KOJUJIOMJHBIE PacTBOPHI.
MaccoBas 10J11 BELIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHWYECKUX BeIleCcTB. ['eHeTnuyeckas CBsA3b HEOPraHWYECKMX BELIECTB,
MPUHAJIEKAIINX K Pa3JIMYHBIM KJIaccaM.

Xumnueckas — peakuusa. Kiaccuukanums  XUMHUECKMX — peakiuil B
HEOPraHUYE€CKOW M OPraHUYECKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS SJHEPTUH IIPA XUMHUYECKUX PEAKLIMIX.

CkopocTh peakiivd, €€ 3aBUCUMOCTb OT pa3iUyYHbIX (akTopoB. OOpaTUMBbIE
peakiuuu. XuUMHUYECKO€ paBHOBecHe. DakTOpbl, BIMSIOIINE HAa COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle larenbe.

DnektponuTryeckas auccounanus. CuiabHble U cialble 351eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
nemMoHcTpauus Tabmun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB [, U.
MeHnpaeneeBay, U3y4eHHE MOJENEN KPUCTAUIMYECKUX PEIIETOK, HAOIIOJECHUE U
OMUCAaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE NTEPOKCHUIA
BOJOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIIEHUE CPEAbl PACTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HHJWKATOpPA, pEAKIUH HMOHHOTO OOMEHa),
IPOBEICHUE NPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (AKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIUM.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHUSIM XMMHUYECKHMX pEaKLUHi, B TOM YHUCIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuognyueckot  cucreme
xumudeckux siemeHToB [[. M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETANIOB (Ha MpuUMepe
KHCIIOpoa, cephl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIUX HEMETALIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M UX  COCIMHEHUNH  (OKCHIIOB,
KHUCIIOPOACOIEPKAIIUX KUCIOT, BOJOPOJHBIX COETMHEHH).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. 1lonoxenne meramnosB B llepuonnueckon cucremMe XMMHYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusznueckue cBoricTBa MeTaioB. CruiaBbl METaJIOB.



DJIEKTPOXUMHUYECKUI PSAJT HAMIPSYKEHUI METaJIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIMX METAUIOB (HATPHUM, KaJWi, KaJbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mume cnocoObl Moiay4yeHuss MeTaioB. lIpumeHeHue MeTamioB B ObITY U
TEXHHKE.

DKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
U3YUEHHUE KOJUICKIMU «MeTaibl U CIUIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HaOJI0JICHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX H
J1a00paTOPHBIX OMBITOB (B3aMMOJACICTBHE THUJPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHCJIOT U HIEJI0Y€el, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAIIIOB).

Pacuérurlie 3agaun.

Pacuérel maccel BemiecTBa WM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
U3 BEILLIECTB UMEECT IPUMECH.

XuUMUA 4 KU3Hb

Ponp xuMuu B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUECKON W MHIIEBOM
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIUNAX POMBIILIEHHOTO
MOJTy4YE€HUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIINUE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKLIHOHHBIE MAaTE€pHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XuMHUSIT U 3I0pOBBE YEIIOBEKA: MpPaBWJIAa HCMOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MaCHOT0 UCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMETHBIX  CBsi3ed TNpU  HM3y4YeHHH OOImed u
HEOPraHW4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCA YE€Pe3 MCIIOIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYUYHbIX TMOHSITUM, TaKk W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMU TSI OTAEJBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mre ecTecTBEHHO-HAYUYHbIE MOHATHS: HAay4YHBIA (DaKT, TUMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, KiaccupuKaius, I[EepUOJUIYHOCTh, HAOJIO/ICHHUE,
3KCIIEPUMEHT, MOJICIMPOBAHNUE, U3MEPEHUE, SIBIICHUE.

®dusuka: MaTepus, SHEPrUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHE BEIUUYMHBI U CAMHUIIBI MX



U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, J3KocHcTema, Ouochepa, Makpo- U
MUKPOSJIEMEHTBI, BAUTAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBI, TIOJIE3HBIC UCKOMAEMbIE, TOIUINBO,
pecypchl.

TexHoJOrusA: XUMUYECKas: MPOMBIIUIEHHOCTh, METAJLUIYPIHsl, MPOU3BOJCTBO
CTPOUTEIBHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBIIIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIILJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX IMpEenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmMMucsi MPOTpaMM  CpemHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHBIM W TpeIMETHbIM). HayyHO-MeTOau4ecKkoil OCHOBOW s
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0 OOIIEro
00pa30BaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CHCTEMHO-JIESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XHUMHs» Ha yYpPOBHE CPEIHErO
o01rero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUHUCKOM TPaXKTaHCKOM HIECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIIPEEIIEHUIO;

HaJIU4YUe MOTUBALINU K 00YUEHHIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPHUCYIIMMHU LIEJIOCTHON
CUCTEME XUMHYECKOTO 00Pa30BaHUS;

HAJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIn4HOCTHBIE PE3YJBTAThl OCBOCHHS MpeIMETa «XHUMUS» JIOCTUTalOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIIBHOCTM B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieaJjaMUd POCCHUUCKOrO TPaKJAHCKOro OOIEecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUS, CaMOpA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JIMYHOCTH
00yyYarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMETa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[MO3HABATEIIbBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcst Mo peaausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacCTH:

1) rpa:kIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS 00YYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAXKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHI B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIIBHOCTA IIPU CO3JaHHU



y4eOHBIX MPOEKTOB, PEIIEHUN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YU€OHOH JAESATEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

IICHHOCTHOTO OTHOIICHWSI K HMCTOPUYECKOMY M HAay4YHOMY HACJEIUIO
OTCYECTBEHHON XHMMUM,

YBOKEHHSI K TIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAYKH €CTh Pe3yJbTar
JUINTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSIHHOTO TPYJia YYEHBIX U MIPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e MHQPOpPMAIMU O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOrO TTOBEICHUS,

CITOCOOHOCTH OIEHUBATh CUTYyalluH, CBSA3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHMBAaTh CBOE IOBEJACHHWE W IOCTYIIKM CBOMX TOBAPHUINICH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTIKOB;

4) popmMupoOBaHHS KYJIbTYPHI 310POBb:

MOHUMAaHUSl IIEHHOCTEH 3I0pOBOr0 U 0Oe30MacHoro obOpasza >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOmro/ieHns1 TpaBuil 0e30macHOro OOpallleHHs C BellecTBaMu B OBITY,
MTOBCEHEBHOM KW3HU U B TPYJAOBOM AEATEIBHOCTH,

NOHUMAHHUS LEHHOCTH NPaBWJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€301MacHOI0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMUSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPyrux BHUAAX
NEeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]ay
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YEHHUI0 Mpodeccuil pa3aInyHOro poja, B TOM



YUCJIe HA OCHOBE PUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHUS K TPYAY, JJIOJISM TpyAa U pe3yJibTaTaM TPYJI0BOU JI€SITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHus, Oyaymiedl npodeccu U peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOILICHHUS K TPUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHMUS KU3HU Ha 3eMIIC;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON M COIUATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JIOCTIDKCHUN XUMUU IS
pelIeHUsI BOIPOCOB PAlMOHAIIBHOTIO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUM, [MPUHOCIIIMX BpEl OKPYKAIOLIEH
IPUPOAHON cpejie, YMEHHsSI TPOTHO3UPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE
MOCJIECTBUA MPEANPUHUMAEMBIX JECUCTBUM U IPEJOTBPAIATH UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMUYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
ONbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEIILHOW, KOMMYHHKATUBHOW M COIUAIBHOU
MpaKkTHKe, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO IIPOTHBOCTOSTH HIEOJIOTHHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MMO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMs €€ poju B
dbopMUPOBAaHUU PAIMOHAIBLHOTO HAyYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHH JUISI  COBPEMEHHOM
UUBWIN3ALIUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXHOW pPOJU B
CO37IaHUU HOBOW 0a3bl MaTepUaTLHON KYJIBTYPHI, PEIICHUN TIIOOATBHBIX MPOOIeM
YCTOWYHBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, SHEPIr€TUUECKOW, MUILIEBON U
AKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYCHUU YCIOBUM
YCHEUIHOTO TpyJa U DOKOJOTHMYECKH KOMGMOPTHOM KHU3HM KXKJIOro YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTyyaeMble 3HaHUS JJIS aHAJu3a U OOBSICHEHHS SIBIICHHM OKPYIKAIOIIEro MUpa U



MIPOUCXOIAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAay4YHbIX (aKTOB W HMCIOIIUXCSI JaHHBIX C eI IONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBLHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHIO M UCCIICIOBATEIILCKON ACSITEbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B pasnuyHbIX cepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHUs Ha
YpOBHE CpeAHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC 11 dbopmupoBaHUs MHPOBO33PEHUS 00yJaroIMXCs
MEXIUCIUILUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
npolece, CUCTeMa, HayyHbIM (hakT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopUsi, UCCE0BaHNE, HAOII0ICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBbIE y4eOHbIE NEUCTBUA (TI03HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHIIUU 00yYaronInuXcs;
CIIOCOOHOCTH 00yJaronuxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE YYEOHbIE
NEUCTBUSA B II03HABATEIBHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4e€OHBIMU  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMU.

OBianenue YHHBEpPCaJIbHBIMHA Y4eOHBIMH NMO3HABATEIbHBIMU
AEHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe JeicTBHS:

CaMOCTOSITENILHO  (pOpMYIMpOBaTh M aKTyaJlIU3UpoBaThb  MpoOieMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEISIMU;

UCIIOIb30BaTh IPU OCBOCHUHM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIJICIIATh XAPAKTEPHbIC NPU3HAKU [OHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,



WCII0JIb30BaTh COOTBETCTBYIOIINE MMOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUSI U KPUTEPUU MJisd KJIacCU(PUKAIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHaBJIMBaTh IPUYMHHO-CICJICTBEHHBIE CBS3W MEXIYy H3yYaeMbIMHU
SIBJICHUSIMH;

CTPOUThH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

MPUMEHATHh B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIC) MOJIENIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUH
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHWMHUYECKOU
peakiuu — MpU PENICHUU Y4eOHBIX TMO3HABATENIBHBIX W MPAKTUYECKUX 3ajad,
IPUMCHSTh Ha3BaHHBIC MOJCIBHBIC MPEICTABICHUS JUIS BBIIBICHHS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIICCTB U XUMHUUECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peakium;

(bopMyIIHMPOBATH IS U 33J1a4l UCCIICIOBAHMS, HCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSITeTIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJIs1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BIIQJIETh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHUYCCKHUX DKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJIO0M
mporiecca, CaMOCTOATENIBHO TPOTHO3MPOBATH €ro pe3yibTaT, (opMyJIUpPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0OBaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOM H  MPOEKTHOM
NEATeIIbHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY
MOMCKY METOJIOB PEIICHUS TMPaKTUYECKUX 3a]ay, MPUMCHEHHUIO Pa3IuYHBIX
METOJIOB TIO3HAHUS.

3) padora ¢ uHpoOpManHen:

OPMEHTUPOBAThCSA B PA3IMYHBIX HCTOYHHUKAX HHpopManuu (HAy4HO-
MONyJISIpHAs JIUTepaTypa XHMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;

dbopMyIIMpOBaTh 3aNPOCHl U MPUMEHATh Pa3IMYHbIC METOABI MPH IOUCKE H
oTbope wuHPOpMAIUM, HEOOXOAWMOW JUIsI BBIMOJHEHMS YYEOHBIX 3ajad



OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
uHbopmaru (cxeMbl, rpaduKH, TUarpaMMbl, TAOIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM A3BIK B KayeCTBE CpeAcTBa Npu pabdoTe C
XUMUYECKON uH(poOpMaleil: NpPUMEHSATh MEXIpeAMeTHbIe ((usudyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a00OpEBUATYPbI, HOMEHKIIATYPY;

UCTIOJb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIHUYECKHE CPEACTBA
HaIJITHOCTH.

OBJaseHne yHMBEepPCATbHBIMM KOMMYHUKATHBHBIMHU [1€ICTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJIa€MOM TeMbI B XOJie AUaliora U/ Wiu
JUCKYCCUHM,  BBICKa3blBaTh  HJAEH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEIJI0KEHHON 3a/1a4u;

BBICTYIIAaTh C MPE3EHTALMEN pEe3yJbTaTOB I103HABATEIIBHOW JAESITEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU TP BBIITOJTHEHUU
XUMUYECKOTO SKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajln3aluil Y4eOHOTO MpoekTa U (hOpMyIHpPOBATh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX WCCIEAOBAHUI IMyTEM COIVIACOBAHMS IMO3WULHANA B
xoJ1e 00CyX IeHHUS 1 OOMEHa MHEHUSIMH.

Ogy1aieHNe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH e CTBUSIMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOK I103HABATEJIbHYIO
NEeSATENbHOCTh, ONpenessis €€ Leaud M 3aJauyd, KOHTPOJIHMpPOBaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TpEIjaraéMblii aJIrOpuT™M JACHCTBUN mpu
BBITIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3aja4, BBIOMpaTh Hauboliee
3¢ (pexTuBHBIN €rMOcOO0 MX peleHUus C Y4ETOM IMOJY4YEHUS HOBBIX 3HAHUMA O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

INNPEJMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpenMeTHble pe3ylbTaThl OCBOEHMS Kypca «OpraHuueckas XHAMHS»
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM IPaMOTHOCTH, HEOOXOIUMOM ISl pELICHUS TPAKTUYECKUX 3a]1a4



U 9KOJOrM4eCKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOTHOU
cpexne;

BJIQJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINe TOHATHS (XMMUYECKUH DJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIHHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas M COKpaml€HHas), MOJIb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEpOAHBIA CKelleT, (YyHKIMOHAJIbHAs TIpYIIIa,
panuKai, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKAN P, TOMOJOTH, YIIE€BOAOPOIBI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCIUHEHUSA, MOHOMED, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPHs CTPOEHUS
opranuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXallie B OCHOBE NOHMUMAaHUS NPUYUHHOCTH W CUCTEMHOCTH XHWMHYECKHX
ABJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH H
0€30I1acHOM HCIOJB30BaHUU BaKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOH AESITEIBHOCTU YEIIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKH MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHSITHS MpU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALEHUI OPraHUYECKUX COECIUHEHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
GbopMya OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKLUH,
U3rOTABJIMBATh MOJEIHA MOJIEKYJ] OpPraHMYECKUX BEUIECTB JUIsl WILTIOCTPALUU HX
XUMUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPUHAIJIC)KHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBY M CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/Tpynne COoeAuHEHUN (yIJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHHUSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb HMM Ha3BaHUS I10
cuctematudeckoit Homenkiarype (IUPAC), a Takke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKHUX BEIIECTB (ITWIEH, NPOIMWIEH, aleTHIIEH,
ATUJICHIJIUKOIb, TIUIEpUH, (EeHoN, (popMmanbAerul, aneTaabIeruja, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
$pykTO3a, KpaxmMai, LeIi0103a, TITHIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIsATh BHIbl XUMHUYECKOW CBS3M B
OpraHUYEeCKUX COECTMHEHUAX (OJMHAPHBIEC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATHh TOJIOXKEHHUSI TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT X COCTABA M CTPOEHUS; 3aKOH COXPAHEHMSI MacChl BEILIECTB;

cOpPMUPOBAHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB,  CTPOEHHUE,



dbusznueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, JTUJIEH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, merwnOyranueH-1,3, OEH30J, METaHOJ, 3TaHOJ], STUJICHIJIIUKOJb,
TJIAIIepYH, (EHOJI, alleTalbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTA), MILTIOCTPUPOBATh TEHETHIECKYTO
CBSA3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PpEaAKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKH YTIJIEBOIOPOIHOTO
Ceipbs (He(dTh, TPUPOTHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadOTKU U
MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYUCICHUS 10 XHUMHYECKHM
ypaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOIYKTA
peaKkmuyM IO M3BECTHBIM Macce, OOBEMY, KOJHMUYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMUU MPU U3YYEHUH BEILIECTB U
XUMUYCCKUX SIBICHUN (HAOMIOACHUE, N3MEPEHHE, DKCIIEPUMEHT, MOJICITUPOBAHMUE),
WCIIOJIb30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS Uil TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUAX, CBS3aHHBIX C BEIIECTBAMH H HX
pUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHI COOJIIO/IATh MpaBuJja MOJIb30BaHUS XUMUYCCKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJHEHHUIO JT1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCT, yMEHUN IUTAHUPOBATH U BBIMOJHITH XUMHUYECKHM
AKCIIEpUMEHT (TIPEBPAIICHUS] OPTAHMYSCKHUX BEIECTB IMPU HArPEBaHUH, MOJTyUYCHUE
STWJIICHA ¥ W3YYCHHE €r0 CBOMCTB, KAYECTBCHHBIC PEAKIUH OPTaHUYECKHX
BEIIECTB, JCHATYypaIusi OCIKOB IMPU HArpEeBaHWM, I[BETHHIC pEaKIMu OETKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKH OE€30MACHOCTH TIpU OOpaIllEHUHu C
BELIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThl
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYFOIIHMX
peaknuii 1 GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAINIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MAacCOBOM
uHpopmaiu, HTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
1eJ1IeCO00Pa3HOro TOBENEHUST B OBITY M TPYAOBOM JEATEIBHOCTH B IENIX
COXpaHEHUsI CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOMHON Cpeibl, OCO3HABATh
OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBbI OIPEACIEHHBIX OPraHUYECKHUX



BEIIECTB, MOHUMAasi cMbici mokaszatens [IJIK, moscHsaTh Ha mpuMmepax crocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIsl OOYJaronIMXcsi ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
IPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYalOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0Oo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

bopmy.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPakKaIoT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHMUM MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUM 3JIEMEHT, aToM, H30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsI CBS3b
(KOBaJIeHTHAsI, MOHHAsS, METAJITMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKAs PEIIETKa,
TUNBl XUMHWYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTHUYECKAS] JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiMu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandeckui 3akon [[. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTHU
IpU XUMUYECKHX PEAKIMUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIHNE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PaKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM JCSITEIHLHOCTH YEIIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MHPH
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUII;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHusi (HOpPMYJ BEIIECTB M  yPaBHCHUM  XUMHYECKUX  PEAKIUH,



cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuanabHbie Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid ra3, YIJEKUCIBbIM ra3, aMMHakK, TraméHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAs CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BaJCHTHOCTh U CTEIICHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMuecKasi, BOJAOPO/IHASA) B COCIUHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOJHBIX pACTBOpPaX HEOPraHUYECKHUX
COCTMHCHHM;

c(OpMUPOBAHHOCTb YMEHUH YCTaHaBIIMBATh NPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpeNeNEHHOMY KIacCy/TpyIie
COEIMHEHHH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI EPUOJAUYECKOr0 3aKoHa /.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmonnueckon cucTreMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHONB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE opOuTaINY, «IHEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COEAUHEHUMU
o nepuoaam u rpynnam llepuoanyueckoi cucteMbl XuMHYECKUX dneMeHToB [l. U.
Menaeneena;

c(hOpMHUPOBAHHOCT, YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE  CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JWYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pPa3NUYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTETIEHEW OKHCJIEHUS 3JIEMEHTOB, 00OpaTUMOCTU
peaKklMH, YYaCTHIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISITh YPABHEHHS PEAKIUil pa3IMYHbIX
THUIIOB, TOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKInii MOHHOTO 0OMEHa, YUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKLINHU UAYT 10 KOHILIA;

c(OPMHUPOBAHHOCT, YMEHUW MPOBOJUTH PEAKIUH, IOJTBEPKAAIOIINE
KAUYECTBEHHBI COCTAaB pPAa3JWYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh  CYIIHOCTh  OKHUCIHUTEIIbHO-



BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOIO OasaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIuy OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTb NPEJICTABICHUNA 00 OOLIMX HAyYHBIX NPUHLMIAX U
9KOJIOTMYECKUX MPOOJIEMaX XUMUYECKOr0 IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta3oB
IpU XUMHUYECKUX PEAKIMSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEaKUUU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peaknd Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHMSMHU MO BBIMTOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCUIAa BOJOPOAA B MPHUCYTCTBUM KaTaau3aropa,
OMpEeNEeNeHNe Cpelbl PpPacTBOPOB BEUIECTB C IOMOILIBID YHHUBEPCAIBLHOTO
UHIMKATOpa, BIMSHUE Pa3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIuu Ha cyib(dar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 MO
TeMaM «Metambl» u «Hemeramibny) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
0€30MacHOCTH NPHU OOPAILEHUHN C BEIIECTBAMHU M JJA0OPATOPHBIM 000PYIOBAaHUEM,
NPEICTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3ammcu
ypaBHEHUN COOTBETCTBYIONIUX peakiuii U (OpMYIUPOBATH BHIBOJBI HA OCHOBE
3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaluu, MTHTEpHET U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  cOONIOAATh  MpaBUia  DKOJIOTHMYECKH
1eJIeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXpaHEHUsl CBOEr0 3J0POBbS U OKPYKAIOIIEH NPUPOJHOM Cpeibl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MbI OIPENEIEHHBIX BEUIECTB, TIOHUMAs
cmbeicn mokazarens [IJIK, mosicHaTs Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
NPEAOTBPAILICHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIS 00YYaroIIUXCsl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIICCTB U
XUMHUYECKHUX SIBJICHUI;

JUISL  CACTBIX W CIA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE WCITOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa mjs 3anmucu XUMMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM KosnuyectBo yacos DJIEeKTPOHHbIE
NporpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uu¢posbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
1.1 IIpeamer opranndeckoit xumuu. Teopust 3 bubnnorexa [JOK
CTPOEHHS OPTraHUYECKUX COeTUHEHUH A. https://m.edso00.ru/d69d{650
M. bytneposa
Hroro no pazaeny 3
Pasznea 2. YrieBoaopoanbl
2.1 [IpenenbHble YIII€BOAOPOILI — AJTKAHBI 2 bu6mmoreka [JOK
https://m.eds00.ru/d69d{650
2.2 HenpenenbHbie yriieBoaOpOAbI: aJIKECHBI, 6 1 bubmuorexa [IOK
aJIKaJIUCHbBI, aJIKUHbBI https://m.edsoo.ru/d69df650
2.3 ApoMaTH4eCcKHe yrieBOI0POIbI 2 bubnuorexa [JOK
https://m.eds00.ru/d69df650
2.4 [IprpoaHbpie ICTOYHUKH YTJIIEBOAOPOIOB U 3 1 bubnmnorexa [JOK
uX nepepadoTka https://m.edsoo0.ru/d69df650
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaepsxaiue opranu4yeckue coeJHHeHHs
3.1 Crupter. Genon 3 bubnuorexa [JOK
https://m.edsoo.ru/ee4d84aa
3.2 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1 bubnuorexa [JOK
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CnoxHble 3¢upbl

https://m.edsoo.ru/b139beaa

33 YrieBoibl 3 bubnuorexa [JOK
https://m.edsoo.ru/40e6e0e9
Hroro no pasneny 13
Pa3nes 4. Azorcoaeprkanue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 bubnmnorexa [JOK
https://m.eds00.1ru/56790c9
6
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKYISIpHBIE COCIUHEHUS
5.1 [Tmactmaccel. Kayuyku. Bonokna 2 bubnuorexa [JOK
https://m.edso00.ru/6216e76
6
Hroro no pazneny 2
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11 KITACC

Ne ni/m HanmeHnoBaHue pa3/ie/ioB U TeM KoanuecTBo yacon DJIeKTPOHHBbIE
NPOrpaMMbl Bcero KoHTpobHBI IIpakTHyeckn (uugposbIe)
e padoThl e padoThbl o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM
1.1 Crtpoenue atomoB. [lepuoanueckuii 3akoH 3 bubnmoreka [JOK
u [leproanueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/2dd5724
anemenToB 1. . Meneneena
1.2 Crpoenue Bemectsa. MHoroobpasue 4 bubnuoreka [JOK
BEIICCTB https://m.edsoo.ru/2dd 5724
1.3 XUMHUYECKUE PEaKIun 6 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 13
Paznen 2. Heopranuueckass Xxumus
2.1 Meraibt 6 1 bu6mmoreka [IOK
https://m.edsoo.ru/e12c26b3
2.2 HemeTtamnsr 9 1 1 bu6mmorexa [JOK
https://m.edsoo.ru/8ca2dcad
2.3 CBs13b HEOPTraHUUECKUX M OPTAaHUUECKUX 2 bubnmoreka [JOK
BELIECTB https://m.edsoo.ru/a8b83d8
3
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 bu6mmoreka [IOK
https://m.edsoo.ru/9f11bf51
Hroro no pazneny 4
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ITPOBEPSE

MBIE TPEBOBAHMUS K PE3YJIBbTATAMOCBOEHHMS OCHOBHOM
OBPA3OBATEJILHON ITPOI'PAMMBbI

10 KIIACC

Kon

MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi

1

TeopeTnueckne OCHOBbI OPraHNYECKOW XUMHUH

1.1

ChopMHUPOBAHHOCTh TMPEJCTABICHUNH O XMMHYECKOW COCTaBIISIONICH
CCTCCTBCHHOHaquOﬁ KapTuHbl MHpa, PpOJIU XHUMHUHU B TIO3HAHUH
SBJICHUNA TPUPOAbI, B (OPMHPOBAHWU MBIIJICHUS M KYJIbTYpHI
JUYHOCTH, €€ (YHKIUMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOMN st
pelleHusl MPAaKTUYECKUX 3aJad M IKOJIOTHUYECKH OOOCHOBAaHHOIO

OTHOIIIEHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpelie

1.2

Brnanenune cucremMol XMMUYECKMX 3HAHHMM, KOTOpAas BKJIKOYAET:
OCHOBOIIOJIararoIme TOHSATHUS (Monekyia, BaJICHTHOCTb,
AIEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJSPHBIH OO0BEM, YTIJIEPOIHBIA CKEJIET,
GyHKIIMOHANbHAS ~ Tpynma,  pagukad, HU30Mepus, H30MEpHI,
TOMOJIOTHYECKUH PsSiZl, TOMOJIOTH, YIJIEBOJAOPOJIbI, KHUCIOPOA- U
a30TCO/ICpIKAINE COEAUHEHUS, OWOJOTHYECKH AaKTHBHBIC BEIIECTBA
(yrneBoapl, >KHUpBI, OEKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEIMHEHUsS); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS opraHudeckux emecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMUYECKHH SI3bIK XHMHH, (DAKTOJIOTHIECKUE
CBEJICHWSI O CBOWMCTBAaX, COCTaBe, TOJIYYCHUH © OE30MacHOM
WCIIOJIb30BAHUM BAXKHEMIIMX HEOPTraHUYECKUX U  OPraHUYECKHUX

BCIICCTB B 6BITy u HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH YCIIOBCKa

1.3

CopMHUpOBaHHOCTh YMEHHH BBIABIATH XapaKTE€pHbIE MPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTbL  MX  B3aUMOCBS3b,  HUCIIOJIB30BaTh
COOTBETCTBYIOIIUE IIOHATUSA IIPU ONKMCAHMM COCTaBa, CTPOCHUSA U

MPEeBpaLICHUI OPraHU4YeCKUX COeTMHEHUIT

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATH XUMHUYECKYIO CHUMBOJIUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpal€HHON) (OpMysaT OpraHMYeCKHMX BEUIECTB W ypaBHEHUH

XHUMHYCCKHUX peaKHHfI, H3TrOoTaBJIMBAaTh MOACIIN MOJICKYJI OPTraHUYCCKUX




BCIICCTB JISI WIUIFOCTpAllUHU UX XHMHUUYCCKOTO M MPOCTPAHCTBCHHOI'O

CTPOCHHA

1.5

CdopMHpOBaHHOCTh ~ YMEHHMI  yCTaHaBIMBATh  MPUHAIIEKHOCTh
M3YYEHHBIX OPraHMYECKHX BELIECTB IO HUX COCTaBy M CTPOCHHUIO K
onpenenéHHOMY Kjaccy (rpynme) coeluHeHHd  (YIJIeBOJOPOJBI,
KHCIIOPOX M a30TCOIEPIKALINE COCIUHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COeMHEHMs), JaBaTh UM  Ha3BaHUA IO  CHCTEMaTHYECKOH

Homenkiarype (IUPAC)

1.5

C(bOpMPIpOBaHHOCTL YMCHUSA ONPCACIATh BHUABI XUMHUYECKONM CBSI3HU B

OpPraHUYECKUX COCAUHEHUSX (OJMHAPHBIC U KPaTHbIE)

1.6

CopMHpOBaHHOCTh YMEHHS TNPUMEHATH: TOJOXKEHUS  TEOpUu
CTpOCHHUsl opraHudeckux BemiectB A.M. BytnepoBa mis oObsicHEHUs
3aBUCUMOCTH CBOMCTB BELIECTB OT HUX COCTaBa U CTPOCHUSA; 3aKOH

COXpaHCHHA MACChI BCIICCTB

Yraesomoponsl.  Kucmoponacoaepxaniue u a30TcoJIepHxKalue

OpraHn4Y€CKUC COCAUHCHUS. BBICOKOMOHCKYHHPHBIG COCAMHCHUA

2.1

ChopMupoBaHHOCTb YMEHHUI NPUBOJIUTH TPUBUAIbHBIE Ha3BaHUSA
OTJEJIbHBIX OPraHMYECKHUX BEIIECTB (ITWJICH, NPOIMWIIEH, aleTHUJICH,
STWJIEHTJIMKO/b, T[NIHLEpPUH, (eHon, ¢GopManbaeru, aueTalbIeru,
MypaBbUHas KHCJIOTA, YKCyCHas KHCJIOTa, OJEHMHOBAas KHCJIOTA,
CTeapHHOBasi KHCIIOTa, IJIIOKO3a, (pyKTO3a, Kpaxmai, IejuIroio3a,

TJTAITAH )

2.2

ChopMHUpPOBAaHHOCT, yMEHUHN XapaKTepHu30BaTh COCTaB, CTPOEHUE,
du3nYecKue M XUMHUYECKHE CBONCTBA THIMYHBIX TMPEICTaBUTENECH
pa3IMYHBIX KIJIACCOB OPTaHWYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MPONMJICH, aleTWieH, Oytamuen-1,3, merunOyramueH-1,3, Oenzou,
METaHOJI, 3TAHOJI, dTWICHIJIMKOJb, TIUIEPUH, (DEHOJI, aleTaIbJIeTH]I,
MypaBbHHAsE M YKCYyCHas KUCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUTFJI03a,

AMHUHOYKCYCHAad KI/ICHOTa)

23

CdopMUpoBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b
MEXIy  TUIOUYHBIMH  TPEACTABUTEISIMU  Pa3IMYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX

peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

CdopmupoBaHHOCTH YMEHHUS XapaKTepUu30BaTh UCTOYHUKU
YTIIEBOIOPOAHOTO CHIPhs (HEPTh, MPUPOTHBIN Ta3, yroiib), CIIOCOOBI X

nepepaboTKU U MPAKTHYECKOE TPUMEHEHHE TIPOIyKTOB NIepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTh YMEHUU BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHUs, UCIIOJIb3YCMbBIX B XUMHUU IIPHU U3YUCHUU




BEIIECTB W XUMHUYECKUX SBJICHHWI (HAONIOACHHE, W3MEpPEHUE,
JKCIIEPUMEHT, MOJICTTUPOBAHHE), HCIIOJIb30BAaTh CHCTEMHBIE
XMMHWYECKHE 3HAHWA JUISl TPUHATHA PENIEHUA B  KOHKPETHBIX

JKU3HCHHBIX CUTYaAlUAX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCHCHUCM

3.2

CdopMupoBaHHOCTE yMEHHH COONMIOJaTh TpaBHIa MOJB30BaHUS
XUMHYECKOH Tocynoll u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKke
npaBujia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHSIMHU

11O BBIITOJIHCHUIO Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB

33

ChopMupoBaHHOCTb YMEHUH MJIAHUPOBATh U BBIMOJIHATh XUMUYECKUN
HKCIEPUMEHT (TPEBPALIEHUs] OPIraHNYECKUX BEILECTB IPH HarpEeBaHUM,
MOJIyYEHHUE 3TUIICHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU
OpraHMYECKHUX BEILIECTB, JEHATypauus OEIKOB IpU HarpeBaHUH,
[[BETHbIC pEAaKIMH OEJIKOB) B COOTBETCTBHM C IMpPAaBUJIAMHM TEXHUKU
0e30macHOCTH IpU OOpallleHMH ¢ BELIECTBaMU M JIAOOPATOPHBIM
000pya0BaHUEM; IIPEACTABIIATh pe3yabpTaThl XUMHYECKOTO
JKCIepUMeHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOLIMX

peaKHI/Iﬁ n q)OpMy.TII/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PEC3YyJIbTATOB

34

CdopMupoBaHHOCTH YMEHUI POBOAUTH BHIYUCICHUS 10 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO BEIIECTBA WIIU
MPOYKTA PEaKIMU 110 U3BECTHBIM Macce, 00BEMY, KOTUIECTBY OJHOTO

N3 UCXOAHBIX BCHICCTB UJIHU ITPOAYKTOB peaKI_II/II/I)

3.5

CdopmMupoBaHHOCTB yMEeHUI KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpMAIUIO, IMOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nuapopmaryu, cetb THTEpHET U Ipyrue)

3.6

ChopMupoBaHHOCTb yMEHHUH cOOMIOATh MpaBHa HSKOJOTHYECKU
11eJ1ecCO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOW NEATEIBHOCTH B
LEIAX COXPAaHEHHsI CBOErO 3J0POBbI M OKpYKAKOUIEH NPUPOIHON
Cpeabl, OCO3HAaBATh OITACHOCTb BOBIIGfICTBHSI Ha JKUBBIC OpPTraHU3MbI
onpeAenEéHHBIX OPraHWYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTens
I[IIK (mpenenbHO JOMYyCTHMOM  KOHIICHTPAIMH), TMOSCHATH Ha
pUMepax CrocoObl YMEHBIIEHHS W MPENOTBPALICHHUS HX BPEIHOIO

BOS,Z[GI\/'ICTBI/DI Ha OpraHu3M 4CJIOBCKaA

11 KJIACC

Kon
npoBepsieMor
0 pe3yJabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOW MPOrPaMMBbl CpeiHero 001ero oopa3oBanusi




TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenne cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOTOJIATAIOIIME  TOHATHS ~ (XMMHYECKHM  DJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-DTIEKTPOHHBIE OPOUTAIN aTOMOB,
HWOH, MOJIEKYJa, BAJICHTHOCTb, OJJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb
OKHWCJIEHUSI, XUMHUYECKasl CBA3b, MOJIb, MOJISIPHAs Macca, MOJIIPHBII
00bEM, KpUCTAJUIMYECKAs pEHIETKa, TUIBl XUMHUYECKHX peaKIUi
(OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- W JHIOTEPMHUYECKHE,
peakMyd HMOHHOTO OOMEHA), PacTBOP, SJEKTPOJIMUTHI, HEIJIEKTPOJHUTHI,
ANEKTPOJUTAYECKAS] ~ JUCCOIMAIUS, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMYECKON PEAKIMH, XUMUYECKOE PAaBHOBECHUE); TEOPUHU U
3aKOHBI (TEOPHs AIIEKTPONUTUYECKON auccounmanuu, llepuoaumueckuit
3akoH JI.M1. MenzaeneeBa, 3ak0OH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, TNOJYyYeHUH U O€30MaCHOM HCMOIb30BAHUM BAKHEUIINX
HEOPraHWYECKUX BEIIECTB B OBITY W NPAKTUYECKON JeATEIbHOCTU

YCJIOBCKa

1.2

ChopMHpOBaHHOCT, YMEHUN BBISIBISATH XapaKT€pHbIE NPU3HAKU H
B3aUMOCBSA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA IIPU OINHUCAHUM CTPOCHUS M CBOWCTB HEOPraHUYECKUX
BELIECTB M MX IPEBPAILECHUN; BBIABIATH B3aHMOCBS3b XMMHUYECKHUX
3HAHUMI c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYTUX

CCTCCTBCHHOHAYYHbLIX IPCIMCTOB

1.3

Bnagenne OCHOBHBIMH METOJaMU HAy4YHOTO IIO3HAHUS BEUIECTB U
XUMHUYECKUX SBJIEHUHN (HaOniofieHHe, HW3MepeHue, HSKCIEepUMEHT,

MOJICJIUPOBAHNE)

1.4

ChopmupoBaHHOCT, YMEHUN ONPEAENSATh BAJICHTHOCTh U CTEICHb
OKHCJICHUS XHMHUYECKUX OJJIEMEHTOB B COCAUHEHMSIX Pa3IMYHOIO
cocTaBa, BHJl XUMHYECKOM  CBsS3M  (KOBaJICHTHAas, HWOHHAas,
MeTaJuTH4ecKasi, BOJIOPOHAsI) B COCAWHEHHUSX, THI KPUCTAILTUNIECKOM
pPEHIETKH KOHKPETHOTO BellecTBa (aTOMHAsi, MOJEKYJSpHas, WOHHAs,

MeTaJUTHIecKas)

1.5

ChopmHupoBaHHOCT YMEHUN OINPEAETATh XapakTep Cpelbl B BOAHBIX

pacTBOpaxX HEOPraHMYECKUX COCTUHEHUI

1.6

CchopMupoBaHHOCTb ~ yMEHHMA  KJIACCU(PULIUPOBATH  XUMHUYECKUE
peaKIMy MO pa3jIMYHbIM MPU3HAKaM (YHCITy M COCTaBY PEarnpyroIux
BEILIECTB, TEIUIOBOMY J(QeKTy peaknuu, H3MEHEHHIO CTETeHEH
OKHCJICHHS ~ DJIEMEHTOB,  OOpaTMMOCTH  pPEaKUWH,  YYacCTHIO

KaTaJn3aropa)




1.7

ChopMuUpOBaHHOCTb ~YMEHHMH  COCTaBJISATh YPaBHEHUS  peakUuit
pa3IMYHBIX TWIIOB, IOJHBIE M COKpPaUICHHBIE YPAaBHEHMs PEaKUui
MOHHOTO 0OMEHa, yUUTHIBas yCIOBHS, PU KOTOPBIX 3TH PEAKIIMH HITYyT

J0 KOHIIa

1.8

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ MMpOBOAUTL PCAKINH, IMOATBCPKIAAOUINC
KauyeCTBECHHBIN COCTaB Pa3JIMIHBIX HCOPIraHUYCCKUX BCIICCTB,
pacro3HaBaTb OIIBITHBIM HYTéM HWOHBI, NPUCYTCTBYIOIUE B BOJHBIX

pacTBOpax HEOPraHUYECKHUX BEIIECTB

1.9

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ PacKpbiBaThb CYIIHOCTb OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIBbHBIX peaKuHﬁ IIoCpCaACTBOM COCTaBJICHUA

AJIEKTPOHHOTO OajlaHca 3TUX peakuuit

1.10

ChopmupoBaHHOCTE YMEHUH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOH pcaknuuu OT Pa3INIHBIX (baKTOpOB

ChopmupoBaHHOCT, yMEHUU  OOBSCHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCHMMOCTH OT BHEIITHETO BO3/ICHCTBHS

(npunuun Jle [larense)

0611.1351 N HCOPraHNYCCKasaA XUMHA

2.1

CdopMupOoBaHHOCT, YMEHMI pacKpbiBaTh CMbICT I[lepuomnyeckoro
3aKOHa J.. Menneneena 51 JEMOHCTPHUPOBATh ero
CHUCTEMAaTU3UPYIOIIYI0,  OOBSCHUTEIBHYI0 W NPOTHOCTHYECKYIO

byHKIAH

2.2

CdopMUpOBaHHOCTh YMEHUHN XapaKTEPU30BaATh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHMYECKMX 3yeMeHTOB 1—4 mnepuonos Ilepuonnyeckoit
CUCTeMbl XMMHUecKux »dyemeHToB J[.M. MenneneeBa, HCHoNb3ys
HNOHATUSL  «S-, p-, d-dJEKTPOHHBIE OpPOMUTAIM», «IHEPreTUUECKUE
YpPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMHMUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH IO NepHojaM M rpynnam

[Tepuoanueckoit cucreMsl XuMUUeCKUX 3eMeHToB .M. Menneneesa
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CdopMHUpPOBAaHHOCTH YMEHHH XapakTEepU30BaTh (OMHCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNYCCKUX BCHICCTB Pa3JINYHBIX KJIACCOB,
MNOATBCPIKIAATH CyHICCTBOBAaHUC TeHETUYECKOU CBsA3H1 MCKOY
HEOPraHMYECKUMH  BEIIECTBAMH € IOMOINBIO  YPaBHECHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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ChopMuUpOBaHHOCTh ~ YMEHHMH  yCTAaHABIMBATh  MPUHAUICKHOCTD
HEOPraHMYECKUX BELIECTB IO MX COCTaBY K ONPENECIEHHOMY Kiaccy
(rpymme) coenuHeHU# (MPOCThIE BEUIECTBA — METAIbl U HEMETaJllbl,

OKCH/JIbI, OCHOBAHHUSI, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH)

2.5

CdhopmupoBaHHOCT YMEHUN UCIIOIB30BATh XUMUYCCKYH) CHMBOJIHKY

UL coCcTaBlIeHHUS (OPMYJT BEIIECTB U YPABHEHUH XMMHUYECKHX




peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUS OTHENbHBIX HEOPraHMYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCTBIA Tra3, aMMMaK, TaméHas W3BeCTb, Herami€Has W3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHE)

2.6

CdhopmupoBaHHOCT, YMEHHH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XHUMUYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIIECTB PA3JIUYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE  TI'EHETHYECKOHW  CBSI3M  MEXKIY
HEOPraHWYECKUMH  BEHIECTBAMH  C  TOMOMIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX pealcunﬁ

2.7

ChopmupoBaHHOCTH YMEHU TUIAHUPOBATH U BBIMOIHITh XUMUYECKHIMA
SKCIEPUMEHT (pa3lio’KeHUE TMEepPOKCHAA BOAOpPOJa B MPHUCYTCTBUU
KaTajau3aTopa, OIpENEIeHUE CPEAbl PACTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCATbHOTO HMHAWKATOPA, BIMSHHUE Pa3IUYHBIX (HAaKTOPOB Ha
CKOpPOCTh ~XHMHYECKOM peaklMu, peakiuyd HOHHOro oOMeHa,
KaueCTBEHHbIC PeaKUu Ha Cyib(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS, DPELIEHUE 3KCIEPUMEHTAJIBbHBIX 3aJad M0 TeMam
«Metamne» u «HemeTamib») B COOTBETCTBUH C MpPaBUIAMHU TEXHUKH
0e3omacHOCTH TMpU OOpalleHHMH C BEHIeCTBAMH M J1a0OpaTOPHBIM
o0opy10BaHUEM; IIPEJICTaBIISTh pe3ynbTaThl XUMHUYECKOI0
SKCIepUMEHTa B (OpME 3alHuCh YpPaBHEHHH COOTBETCTBYIOIIMX

peaKHI/Iﬁ )51 (bOpMy.]'II/IpOBaTL BBIBOZIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCT, yMEHHM cOOJIIOATh TMpaBWJIa  IOJIb30BAHUS
XUMUYECKON TOCY/I0M M J1abopaTOpHBIM OOOpYJAOBAaHHEM, a TaKKe
npaBuja oOpamieHus: ¢ BEUIECTBAMU B COOTBETCTBUM C UHCTPYKLUUSIMHU

110 BBITNIOJTHCHHUIO Ha60paTOpHHX XHUMHUYCCKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKHE
MIPOLIECCHI, JIEKALUE B OCHOBE NPOMBIIUIEHHOTO MOJIYYEHHUs] CEpHOMN
KHCIIOTHI, aMMHaKa, a Takke chOopMHPOBAHHOCTH MPEACTaBICHUN 00
OOIMMX HAyYHBIX NPUHLUIAX M  OKOJIOTHUECKUX  Mpodiemax

XUMHYECKOT'O IMTPONU3BOACTBA

XUMUS U KU3Hb. PacuyéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUN O XUMHYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMUU B TIO3HAHUU
SBIIGHUW TPUPOIBI, B (OPMHUPOBAHMH MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOAWMOW Iist
pelleHrs TPAKTUYECKUX 3a/ad U OKOJOTHYEeCKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOHON cpenie

3.2

CdopmupoBaHHOCTH YMEHHH KPUTHUYECKH aHAIU3UPOBATh




XMUMUYECKYI0 HMH(OpMAIHMIO, TOIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBO KOMMYHHUKAIUH, ceTh VIHTEpHET U Ipyrue)

3.3

CchopMupoBaHHOCTh yMEHUH COOMIOAATh TpPaBUIIa HKOJOTHMUYECKH
1eecoo0pa3Horo MOBENEHUsI B OBITY M TPYAOBOH AESITETbHOCTH B
LENIAX COXPAaHEHHs CBOETO 3/0pOBbS U OKpYXarolled MpUpOIHOMH

cpebl

3.4

Oco3HaBaThb OMACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHU3MBI
OIIpEeAENEHHBIX BEIECTB, NOHUMas cMblIca nokazarens 1K, noscuars
Ha MpUMeEpPax crocoObl YMEHBIIEHUS U MPEAOTBPALLIEHUS UX BPEIHOTO

BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA

3.5

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MMPpOBOAUTD BBIYHCIICHUA C
HUCIIOJIb30BAHUECM IIOHATHUA «MaACCOBasg AO0JIs1 BCIICCTBA B PAaCTBOPC»,
00BEMHBIX OTHOIICHHUM TIa30B Opru XUMHYCCKHUX PCAKIHAX, MaCChI
BCIICCTBA HMJIN 00BEMa ra3oB IO HN3BCCTHOMY KOJMYCCTBY BCUICCTBA,
MacCcc HUIHn O6’béMy OAHOI'o0 M3 YYAaCTBYHOIIHUX B PCAKIHUHN BCUICCTB,
TCIIJI0OBOI'O 3(1)(beKTa p€aKkuy Ha OCHOBEC 3aKOHOB COXPAaHCHHSA MACCBL

BCIHICCTB, MPEBPALICHUA U COXPAHCHHA SHEPTIUU




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT COIeP:KAHUS

1

TeOpeTI/IqCCKHC OCHOBBI OpFaHquCKOﬁ XHUMHUHU

1.1

[Ipenmer opraHMYecKOM XUMHH: €€ BO3HMKHOBEHHUE, PAa3BUTHE M 3HAUYCHUE B
MOJYYECHUU HOBBIX BEIIECTB M MaTEpUaJOB. Te€Opus CTPOCHHUS OPraHUYECKHX

coenuHennii A.M. BytinepoBa, €€ OCHOBHBIE MOJOXKEHUS

1.2

CrpykrypHble (opMysnbl OpraHM4ecKHMX BeEIIeCTB. [OMOJIOTHs, HU30Mepus.
XuMHU4YecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE U KpaTHBIC

cBs3u. [IpencraBienue o KIacCU(pUKAIMA OPraHUIECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpTraHUYCCKUX COE€IUHEHUI (CI/ICTCMaTI/I‘leCKaH) U TPUBHUAJIBHBIC

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKHUX BCUICCTB

YrieBonopoibt

2.1

AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTrMYecKHil psa. MeraHn u 3TaH —
IpocTeilliie MpeaCTaBUTeNn alKaHOB: (U3WYECKWEe M XHUMHUYECKHE CBOMCTBa
(peakuu 3aMeIIeHUs U TOPEHHUs), HAXOXKICHUE B TPHUPOJAE, IMOJIyYeHHUE U

IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMUECKUU psAl. DTWIEH U MPOMHIEH —
pocTeilliie MpeACTaBUTeNN AalKeHOB: (U3UYECKHe M XHUMHUYECKHE CBOMCTBa
(peakuu THAPUPOBAHUS, TAJIOTCHUPOBAHMS, TUIpaTallid, OKHUCJICHUS U

HOJII/IMepI/I3aL[I/II/I), MOJIy4YCHHUC U ITPUMCHCHUC
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Ankanuensl: Oyrtaguen-1,3 u wmetunOytamuen-1,3: cTpoeHue, BakKHEWUIINE
XUMUYECKHE CBOMCTBA (peakius nmoaumepusanun). [lodydeHrne CMHTETHYECKOro

Kay4dyKa U pE3UHBI
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AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTUUECKUHN Psijl. ALETUIIEH —
NPOCTEHIINKA TPENCTaBUTENb AalIKMHOB: COCTaB, CTpOCHHE, (UBNYECKUE U
XMMHUYECKHE CBOMCTBA (peakluu rUAPUPOBaHUs, FAJIOT€HUPOBAHUS, TUAPATAIIIH,

TOpPEHMSI), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benszon: cocraB, cTpoeHue, (U3MUECKHE U XHMHUYECKHE CBOWMCTBA
(peakuuy raJoreHUupOBaHUs U HUTPOBAHMUS ), MOyYeHHE U TpuMeHeHue. Tomyor:
COCTaB, CTpO€HHe, (u3Mueckue ¢ XUMHUYECKHME CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHHUS W HUTPOBAHUS), MOJYy4YeHHE M NpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTnyeckasl CBsI3b MEXAY YIJIEBOJOPOAAMH, MPUHAMIEKAIIUMHU K

Ppa3IMdYHbIM KJlIaCCaM

2.6

[TpupoaHble HCTOUHUKH YyIIIeBOAOPOAOB. [IprpoanbIii ra3 u nomyTHble He(TAHBIE




ra3sl. Hegtb u e€ mpoucxoxaenue. CriocoOsl nepepaboTku He(TH: MeperoHka,
KPEKHHT (TepMUYECKUH, KaTaJUTUYECKHii), muponu3. [IpomyKTel mepepaboTKu
HEePTH, MX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITy. KaMeHHBIN yromp u

IPOAYKTHI €r0 nepepaboTKH

KPICJ'IOp oacoAcpKamue OpraHn4YeCKuc COCANHCHUA

3.1

[IpenenbHbIe OAHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOJ: CTpOeHue, pusnueckue
U XMMHMYECKHE  CBOMCTBAa  (peakuMu €  aKTHUBHBIMH  MeETaJlJlaMH,
raJoreHoBOJIOPOJIaMH, TOPEHHUE), NpUMEHEeHHe. BoaopoaHble CBSI3M MEXay
MOJIEKYJIAMH CHUPTOB. J[eHiCTBME METaHOJIa U JTAaHOJA HA OPraHW3M YeJIOBEKa.
MHoroaromMHbie CIUPTHL. DTUIEHTJIMKOIb U MIULEPUH: CTPOEHUE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBa  (B3aMMOAEWCTBHE CO  IIEJIOYHBIMM  MeETaJlJIaMH,
KaueCTBEHHAs] Peaklus Ha MHOIOATOMHBIE CHUPTHI). JlelicTBUE Ha OpraHusM

YCJIIOBCKaA. HpI/IMCHeHI/Ie TJIMOCPHHA U OTHJICHIJTIMKOJIA

3.2

@deHos:  CTpOCHHE MOJICKYJIbI, (U3UYECKHEe U XHMHYECKHE CBOMCTBA.

Tokcnunocts (henona. [Ipumenenne penona
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AJIBI[CFI/I)IBI N KCTOHBEI. CDOpMaJ'ILI[eFI/II[, aleTalbACTruJ: CTpOCHHUC, (bI/I3I/I‘ICCKI/Ie )51
XAMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHS M BOCCTAHOBJICHUSI, KaUYCCTBCHHBIC

peaxkium), MoJiy4eHue U NpuMeHeHHe

3.4

OOHOOCHOBHBIE TIpEAEIbHBIE KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KUCJIOTBI: CTPOEHUE, (pr3nueckre U XMMUYEeCKHe CBOMCTBA (CBOICTBA, o0IIMe AT
Kjacca KHCJIOT, peakuus JTepupuKaluu), T[OJyueHHe U HpPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KMCIOTHI KaK NMPEACTaBUTEIN BBICIINX KapOOHOBBIX

KHUCJIOT. MbIa KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CﬁCTBPIC

3.5

Crnoxuble 2GuUpbl KaKk TPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ 'MAPONHU3 CIOKHBIX
a¢upoB. XKupsel. ['maponus xupos. [lpumenenue xupo. buonorudeckas poib

JKAPOB

3.6

YrieBoapl: cocTaB, KiIacCU(PUKAIUS yriIeBOJOB (MOHO-, IU- M TOJHUCAXAPUIIBI).
['moko3a — mpocTedmuii MOHOcaxapua: OCOOEHHOCTH CTPOCHUS MOJIEKYIIbI,
busznyeckue W XUMHYECKHE CBOMCTBA (B3aUMOJAEWUCTBHE C THUAPOKCUAOM
menu(Il),  okucimenme — amMmmayHBIM  pacTBopoM  okcuma  cepebpa(l),
BOCCTAaHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOZE, MPUMEHEHHUE,
ouonoruueckas poib. @orocunres. OpykTo3a Kak U3oMep roKo3bl. Kpaxman u
LEJUTI0N03a KaK MpUpPOAHbIE mMmonuMepbl. CTpoeHHe Kpaxmajia W LEJUTHOJIO3bI.
dusnueckrue M XHUMHUYECKHE CBOICTBa KpaxMmana (TUApOJIN3, KaueCTBEHHAas

peaxius ¢ HOA0M)

A30Tc0z[ep>1<au1ne OpraHN4YC€CKHUEC COCANHCHUA

4.1

AMUHOKHCIIOTBI KaKk amM(OTepHbIE OpraHuYecKkue coenuHeHus. Dusmueckue u
XMMHMUYECKHE CBOMCTBA aMMHOKMCIOT (Ha NIpuUMepe INMIMHA). buosornyeckoe

3HaYeHHUE aMMHOKUCIIOT. [lenTuabl




4.2

benkn Kkak TpUpOJHBIE BBICOKOMOJIEKYJISIpDHbIE coequHeHus. llepBuunas,
BTOpUYHAs W TpPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOICTBa OENKOB:

TUAPOIIN3, A€HATYpallks, KaUeCTBEHHbIE PEAKIIMH Ha OeNKU

BBICOKOMOIEKYIISIPHBIE COCTMHEHMS

5.1

OCHOBHBIE TOHSTHUS XUMHHU BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIUN, CPETHSS MOJIEKYJIISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUH —

nojJmmMepus3anus 1 NOJIUKOHACHCAUA

5.2

OKCIIEpUMEHTAIIBHBIE  METOABl H3Y4YEHMs] BEUIECTB M UX IPEBpalleHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAcC,

Kay4yykoB. [loirydeHre CHHTETUYECKOr0 Kay4dyKa U pe3UHbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

TCOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

1.1

XuMHYeCcKul 31eMeHT. AToM. Sipo aroma, U30TOIbl. DJIEKTPOHHAs 000JI0YKa.
DHepreTuYecKue YpOBHH, MOyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-2TI€MEHTHI.
Oco0eHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIlHsl aTOMOB

1.2

Ilepunonnueckuii 3akoH u [lepnoandeckas cucreMa XuMu4eckux anemeHToB J[. 1.
MenneneeBa. Cps3p nepuoguueckoro 3akoHa u Ilepuoguueckoil cucTeMsl
xumuueckux snemeHToB [[.M. MenneneeBa ¢ COBPEMEHHON TEOPHEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XUMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM HIPOCTBIX M CIIOXHBIX BEIIECTB MO Ipynnam U MepHoaM.

3HadcHUE NEepUOoANYCCKOr'0 3aKOHA B PA3BUTHU HAYKH

1.3

CTtpoeHue BemiecTBa. XHUMHYECKas CBsA3b. BHIBI XUMHYECKOW  CBSI3U
(koBasieHTHasi HEMOJIIpHAas W TIOJSIpHAsl, WOHHAsA, MeTayutmueckas). VoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsS KOBAJICHTHON XMMHUYECKOUN CBS3H

(oOMeHHBIN ¥ TOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanenTHOCTS. :‘)HCKTpOOTpI/IHaTeHBHOCTB. CreneHb OKHUCIICHUSA

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA
cocTaBa BelllecTBa. THUMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THUMA KpUCTAIUIMUecKoM pemérku. [loHsatue o naucnepcHbIX
cucreMax. VIcTMHHBIE M KOJUIOMIIHBIE PAacTBOPHL. MaccoBasi M10Jisi BEIIECTBA B

pacTBope

1.6

Knaccudukarus HEOPraHUYECKUX COEIMHEHUI. Homenknarypa

HEOPTraHNYCCKUX BEIICCTB




1.7

XuMudeckas peakuus. Knaccudukanus XUMHUYECKHUX peaxkuui B
HEOPTraHWYECKOW M OPTaHMYECKOW XMMHHU. 3aKOH COXPaHEHHUS MacChl BEIECTB,

3aKOH COXpPaHCHHA U MPEBPALICHUA SOHEPTHUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakium, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PAKTOPOB

1.9

O6paTI/IMBIe PCaKIuu. Xumuaeckoe PaBHOBECHUC. CDaKTopBI, BIUAOIIMEC Ha

coCcTosiHME XUMHUYecKoro pasHosecus. [Ipunmun Jle [larense

1.10

DOnekTponuTrueckas nuccormanus. CwibHble W ciaalbie 2nekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpabHasl, IienoyHas. Peakuun noHHOTO

oOmMmeHa

1.11

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIE pCaKkuuun

HeOpFaHI/IquKaﬂ XHUMHUA

2.1

Hewmeramnsl. [lonoxxenne HemeramwioB B [leproandeckoil cucteMe XHMMHYECKUX
anemenToB J[.M. MenneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB. DPH3MUECKUE
CBOICTBA HEMETAJLIOB. AJIJIOTPOINS HEMETAJIOB (Ha IPUMEpPE KUCIOPOJIa, CEPHI,

dbocdopa u yriepona)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETALIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHS) U UX  COCINUHEHUH  (OKCHIOB,
KHUCTIOPOJICO/ICPIKALIUX ~ KUCTIOT, BOJOPOJHBIX coeAauHeHuii). [IpumeHenue

BaXKHEUIIINX HEMETAJUIOB U UX COCIUHEHUN

23

Meramnbl. Ilonoxenune merawioB B Ilepuoanueckoil cucTeMe XHMHUYECKHX
anemeHToB J.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O6ume ¢puzndyeckue cBoicTBa MeTauioB. CIUIaBbl METAJIJIOB.

DJIEKTPOXUMHUYECKUH PSiJl HAIPSIKEHUH METAIIIIOB

24

XUMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJMid, KaJbIUH,
MarHuii, aJFOMHHHNA, IIUHK, XPOM, JKE€JIe30, Melb) M UX coeauHeHuit. OOmime

CIIOCOOBI IMMOJIYYCHH A MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAlJIOB B 6LITy U TCXHHUKE

2.5

I'ereTmyeckas CBSI3b HEOPTaHNYCCKUX BCIICCTB, IIPHUHAIJIC)KAIIUX K pa3JIndHbIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xumMum B 0OECHEYeHHHM SKOJOTUYECKOW, SHEPreTHYECKOW W THINECBOU
6G3OHaCHOCTI/I, Pa3sBUTHU MCAWLIUHBI. ITousarue o HAay4YHBIX MCTOJAaX ITO3HAHUA

BCIICCTB 1 XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBienust 06 OOIIMX HAYyYHBIX MPHUHIIUIAX MPOMBIIIICHHOTO MONTYYEHUS
BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEIIECTB M MATE€pUATIOB: BaKHEUIIIHE
CTPOUTCIIBHBIC MaTCpHUalibl, KOHCTPYKLHMUMOHHBIC MAaTCpHaJIbl, KpaCKu, CTCKIIO,
KepaMHUKa, MaTepuaabl i DJICKTPOHMKH, HAaHOMATEpHUANIbl, OpPraHUYECKUE U

MHUHCPAJIBbHBIC y,[[O6pCHI/I$I
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Xumus u 3J0pPOBLEE 4YCJIOBCKA: IIpaBWJia MCIIOJIb30BaHHA JICKAPCTBCHHBIX

MpenaparoB, MpaBuiia 6€30MacCHOTO UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUU




B [IOBCEJIHEBHOMN KU3HHU




YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'ONMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIAA YYHEHUKA

1. T'abpuensu O.C. Xumus. 10 knace. bazoserii yposens : @I'OC, Yuel.mms obmieodpas3onar.
y4e0. 3aBefieHul. — 5-¢ u3., crepeorun. — M: «IIpocBemenuey, 2024.

2. Tl'abpuensu O.C. Xumus.11 knace. bazoserit yposens : @I'OC, Vuel. mis
o0meobpasoBar. yued. 3aBefeHuil. — 6-¢ u3., crepeoruit. — M: «IIpocsemienuey, 2024.

METOAUYECKHUE MATEPHUAJIbBI 1JISA YYUTEJIA

1. I'abpuensu O.C. [Iporpamma kypca xumuu 1 10 —11 kiraccoB 001eo0pa3zoBaTeIbHBIX
YUpEeKACHUHN — 5-€ u31., crepeotuil. — M.: «/Ipoda»,2024.

2. T'abpuensn O.C.,bepeskun I1.H., Ymakos A.A., Maiioposa I'.B. u ap. Konrposbasie u
npoBepouHblie paboTel o xuMuu 10 kiace k yueonuky I'abpuensna O.C. bazoBblil ypoBeHb,
Or'oC —M: «/Ipoda»,2023

3. 'opkoBernkoM.1O. [Toypounsie pazpabotku o xumuu 8-11 knacc-M: «BAKO»,2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETH

HUHTEPHET

[Topran pyngamentanpHOrO0 XUMHYeckoro oopazoBanus ChemNet. Xumudeckast
uH(popManmoHHas cetb: Hayka, oOpa3oBaHue, TEXHOJIOTUN
http://him.1september.ru Enunas komnekuus LIOP: [IpeamerHas kKomtekuus « XuMUS)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHbIE SKCTIEPUMEHTBHI:

XHUMMUA.

Komnneknus Poccuiickoro o0mieo0pa3oBaTebHOTO

noptana http:// www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JEKTPOHHBINA yUYEOHUK
http://chemworld.narod.ru Caiit «BupTyanbHass XuMu4uecKast IIIKOJIa»
http://maratakm.narod.ru  Caiit «Mup XumMun»

http://chemistry.narod.ru  XuMuK.py: caiiT o xumun

https://resh.edu.ru Poccuiickas anekTpoHHas mIkosa

https://uchi.ru /luctaHnmonHoe 0Opa3oBaHue JUIsl MKOJLHUKOB. https:// school.mos.ru

MocKOBCKas IEKTPOHHA IK0Ja

http://windows.edu.ru/ «Ennnoe okHO 0CcTyIa K 00pa3oBaTeabHBIM pecypcamy» 4.

http://school-collection.edu.ru/ «Enmaas xomrekimsa MUdPOBLIX 00pa30BaATEIBHBIX PECYDCOBY

http://fcior.edu.ru/ http://eor.edu.ru «PenepanbHbINA IEHTP MHGOPMAITMOHHBIX
00pa30BaTENbHBIX DECYDPCOBY
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