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IHOACHUTEJIBHAA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE CpEeAHEr0 o00mero oo6pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoil ®@enepanunny», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOil 00pa3oBaTEbHON MPOrpaMMbl CpeaHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepaibHOM  rOCYJIAPCTBEHHOM
obpazoBarenpHoM cTangapre COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTEeNbHBIX OpraHusanusx Poccuiickoi
degepanuy, peaU3yIONIUX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBbI, U
OCHOBHBIX TMoOyIokeHUuH «CrtpaTeruu pa3BUTHs BocnuTaHuss B Pocculickoi
Oepneparnuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydarouIuxcsl CpeicTBaMu
yaeOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyaibHble TosioxkeHuss ®I'OC COO o B3anM0OOYCIOBICHHOCTH IICJICH,
colepKaHus, Pe3yJIbTaTOB OO0yuYeHUss U TpPeOOBaHUI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, [OJIy4aeMoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. IJTHU LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pPOBBI0 M TPUPOJHOW cpeae. Peanusyercss xumuueckoe oOpa3oBaHue
00yJaromuxcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJIEpKaHUE M IMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMme 1O XHMHH C YYETOM CHeNU(PUKA HAYKH XUMHH, ¢ 3HAYCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOW >KU3HH OOIIECTBA, a TakkKe C y4ETOM
oOlmux 1ened W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero odero oopazosanusi B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPAeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIM3AIMHU, B CO3/IAaHUMA HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B ((OPMHUPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKaloLIeM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKAa, KOTOpoe (POPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUsS CTaja
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHas XMMHUs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HallpaBlIeHA HA pEUICHUE
rI00aJbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBAI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHLUIAMH CPEIHEr0 OOLIEro
oOpazoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3yYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa30oBaHusl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMHA  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypCehl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIel XUMHH) U
OpraHnyeckon xuMuu. POopMUpPOBAHUE NAHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUHU
npeaMera oOecreynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranunyeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» c@opMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOAXO0Ja K U3Y4YEHUI0 y4eOHOro wmarepuaia M oOyCIOBI€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAUHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
IOpEACTaBICHUd O CTpoeHuH BemecTB. CBeneHHs 00 uU3y4aeMblIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHM4eckor XUMHUHU IOJYyYarT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpPBOHAYAIbHbBIC
IPEICTAaBICHUS O XUMMUYECKON CBS3M, KIAaCCU(PUKALMOHHBIX MpPU3HAKaX BEUIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIUH.

Ilonq HOBBIM yrJIOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpUBAeTCs M3YyUYCHHbIH Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepual Hu (PaKkTOJOrMYECKHUE CBEAEHUS O BeEllecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMUSD» 00yYaromuMcsi MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IMO3UIINH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT



00001aro1en 10 00BSICHSIOIICH U TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaAHUM O BaXKHEWIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NpPOTEKaHWs JonoyHseTrcs B Kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIIUMH KYyJIbTYpOJIOTUYECKUH U MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TOHUMAHUIO B3aWMOCBSA3U XHMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ poJib B IMO3HABATEILHOM W MPAKTUYECKOU
NESATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOPYECTBA B O0JIACTU TECOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WHGOPMAIUIO U
OPUMEHSITh €€ JUIsl TIOTIOJIHEHHWS 3HAHUM, pEIIeHUsS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1enom coaepkanue yd4eOHOro
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  M3Yy4YEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCSI MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMAaHUS
dunocockux uaeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHHMYECKOTo U
OpraHUYeCcKOro MHupa, OOYCIOBIIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pelIeHus] TMPOTHBOPEUYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTHUUECKUX Tpodiiem, a
TaKke Mpo0seM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agady  BOCHHUTAHUS, Pa3BUTUA M COLMATM3ALINU
oOydJaronuxcst MPUHATBIE TPOrPaMMON MO XHMHUHM TIOJIXOIBI K OIMPEIEICHHUIO
colepKaHUsi M TOCTPOCHUS TMpeAMETa MpeaycMaTpuBalOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Bo€ 3HAYEHHE s
pa3IMUHBIX BHUIOB JIEATEIIBHOCTH: pELICHUs] MpoOJieM, IOUCKa, aHalu3a W
00paboTku nHbOpMaIu, HEOOXOMUMBIX IS TIPUOOPETCHHUSI OTIbITA TPAKTUYECKON
U HCCIIEIOBATENbCKON AEATEIbHOCTH, 3aHUMAIOIIEH Ba)kKHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETro
o0Opa3oBaHMsl, TaK U HA YPOBHE CpeIHETO 001Iero 00pa3oBaHus, Py ONPEACICHUN
COJIEPKATENIbHOW XapaKTepUCTUKU I1IeJIe HM3y4eHUs MpeaMeTa HampaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JEATeIbHOCTH 4YeJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHU
peaMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJISIMU HU3YyYEHUS IMpEIMeTa



«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 pEaKIui, 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 XWMHUYECKOTO OKCIIEpUMEHTa, COOMIOJICHUEM  TPaBUI
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTUKA IIeJIe U 3a/1a4 U3y4YeHus
npeaMeTa B MporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero obmiero obpazoBanus. Cerogas B
OpErnoJaBaHUM XUMUM B OOJbIIed CTemeHH OTAA€TCA  MPEANOYTECHHE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
TIOJITOTOBKY BBITYCKHUKA 00IIe00pa30BaTEIIbHON OpraHMU3aIliH, BIAACIOIIECTO HE
HabopoM 3HaHUH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHUN W NMPUMCEHEHHUS MX B PEATbHOU KU3HU
JUTSI pEIICHUST TPAKTUIECKUX 3a71ad.

B cB3m ¢ 3TUM mnpu u3yueHUU TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKe IEH U 33]]a9H, KaK:

ajanraius o0y4aronmxcs K YCJIOBUSM JWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHHe  WHTEIUICKTYyalbHO  Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSTEIIPHOMY MPUHSATHIO TPAaMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBSA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dopmupoBaHne y OOy4aromMxcs KIIOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMIETEHIINN), HUMEIONINX YHHUBEPCAJbHOE 3HAUCHWE IS Pa3IUYHbIX BHIOB
NESTENHHOCTH: PElIeHus MpoOeM, MorcKa, aHaIu3a U 00paboTKu HWH(POPMAIINH,
HEOOXOIMMBIX JJII TPUOOPETEHHS OIbITa JEATEIHHOCTH, KOTOpas 3aHUMaeT
BXHOE MECTO B T[O3HAHWW XHMHH, a TaKXKe I OICHKH C TO3HINN
AKOJIOTMYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
IPOIIECCOB HAa OPTaHMU3M UYeJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yUarONNXCs: CIIOCOOHOCTH CAMOCTOSTEIBHO MTPHUOOPETATh 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 ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYarommxcsi yOeXAEHHOCTM B T'YMaHUCTHYECKOU
HANIPABJICHHOCTH XHMHH, €€ BAXHOW POJM B PEHICHUHM TJIOOATBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECypCOB H
COXpaHEHUs TPHUPOJAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIIEHUSI K TMPUPOAEC M CBOEMY 3JI0POBBIO, a TaKke NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUSl TOJMYYCHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMH SBJICHHUSIMHU.

B yuebHOoM mane cpemHero oOmero oOpa3oBaHHsS NPEIMET «XUMUD)
0a30BOro YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAy4UHbIE
pEAMETHI.

OO611ee yncao 4acoB, OTBEAEHHBIX JJIsl U3YyYEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, coctaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJEPXXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XUMUM

[IpeaMeT opraHndecKOr XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUHW HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHUYECKHX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIC TIOJI0KEeHHSI. CTPYKTYpHBIE (POPMYITBI
OpPraHWYeCKUX BewecTB. ['oMonorus, wuzomepus. XHUMHUYECKas CBiI3b B
OpPraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukaluu opraHnueckux BemiecTB. HoMmeHkmaTypa
OpPraHUYeCKUX COCAUHEHUM (CUCTEMaThueckas) | TpUBUAJIbHbIC Ha3BaHUs
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAaKOMJIEHWE C OO0pa3laMu OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE AEMOHCTPAILMOHHBIX OMBITOB MO MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMU psAA. MeraH u dTaH —
NpOCTEHIINE TPEACTAaBUTENN aJKaHOB: (U3UYECKHE M XHUMHUYECKHUE CBOICTBA
(peakuuMu 3aMeUIeHUs U TOpPEHHMs), HAXOXKACHUE B NPUPOJIC, MOIYYEHUE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAl. DTUJIIEH U MPONUIEH —
NpPOCTEHIINE TPEACTABUTENM aJKCHOB: (U3UYECKHE M XHUMHUYECKHUE CBOICTBa
(peakuuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallud, OKHUCIEHUS U
MOJIMMEPU3ALINH ), TOJyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyTtamueH-1,3 uw metunOyranuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOMCTBA (peakius nonumepusanuu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TMPOCTEUIINIA TPEICTABUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (DUUYECKUE W
XUMUYECKUE CBOMCTBA (peaklMy TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
TOpeHMUs ), MOJy4eHUE U IPUMEHECHHUE.

Apensl. benszoin: coctaB, cTpoeHUE, (PU3NYECKHE U XUMHUYECKUE CBOMICTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUA), NoOJYyYeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHernueckas CBA3b MEXKAY YIVIEBOAOPOAAMH, IPHUHAMNICKALMMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble UCTOYHUKM YIiIeBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsHbie Ta3el. Hedts m e€ mpoucxoxknenue. CrocoObl mepepaboTku HepTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHYeCKHil), nuponu3. [Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHE B IPOMBILUIEHHOCTH 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 PabOoThI: 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,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), IMpUMEHEHHE. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHple€  CHOUPTBL. OJTWIECHIJMKOJIb W  TJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTaJllaMH, KauyeCTBEHHAs pEaKUus Ha MHOTOAaTOMHBIE CIHUPTHI). JleiicTBUE Ha
opraHu3sM uenoBeka. [Ipumenenue riuneprusa 1 3THIICHIVIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
ToxcuunocTs penona. [lpumenenue genona.

Anpperuniel M kemownwvl. DPoOpManmpIErH], ALETAIBIACTHI:  CTPOEHUE,
¢u3nyeckue U XUMHUYECKHE CBOMICTBa (peakUMU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue s Kjacca KUCIOT, peaklys 3TepUPUKaLUK), TOIyYeHUE U IPUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK IPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBHUE.

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

VYrneBoapl: coctaB, KiaccupuKauus ~— yrieBogoB  (MOHO-, JHU- H



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 M3yYEeHHUS BEUIECTB M HMX MPEBpALICHUA:
poBe/IeHHEe, HAONIOJCHHE U OMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMHA OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJIEHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemu(Il), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBEICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérurle 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOI'O BEMIECTBA WJIM MPOJAYKTa PEAKIHMH MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WIH MPOJTYKTOB PEAKIIHH).

A30TcozepxKauue OpraHnueckue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTepHbIC OpraHuueckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTupl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenanHeHus. llepBuunas,
BTOpUYHAA M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUPOJIN3, ICHATypallusl, KAYeCTBEHHBIE PEaKIIUK Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W HMX MPEBpalICHUN:
HAOJIIOICHHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalrs OCIKOB MpHU
HarpeBaHWM, IIBETHBIC PEaKIIUU OEITKOB.

BbicoKkoMoOJIeKYJISIPHBIE COeIMHEHU S

OCHOBHBIEC TOHSITHUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIAN, CPEAHSAS MOJIECKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W MX IPEBpalICHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust MeXNpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTaHUYECKON 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, OOBEM, 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
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

Xumudeckuii 3neMeHT. AToMm. Sapo aroma, H30TONbL. DJIEKTPOHHAS
00o0y0uKka. DHEpreTuuecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipeieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUsi aTOMOB.

[Iepnognueckuit 3akoH U Ileproguyeckas cucrema XMMHYECKHX DJIEMEHTOB
. Y. MenneneeBa. Cs3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xuMudeckux sneMeHToB Jl. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUA CBOMCTB XUMUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIIaM U MEPUOJIAM.
3HavyeHue MEePpUOANYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKass CBsi3b. Buabl XHMHYECKON CBSI3U
(KOBaJICHTHAsl HEMOJsIpHAas M TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBsA3M (OOMEHHBII U  JIOHOPHO-
aKLenTopHslii). BomoponHas cBA3b. BaneHTHOCTh. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHusi. OHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIDpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTD



CBOWCTBA BEILLIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[lonaTtne o nucnepcHbIX cucTemax. 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. Kiaccupukanums  XUMHUECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHHUsS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SJHEPTUN IIPA XUMHUYECKUX PEAKLIMIX.

CkopocTh peakiivd, €€ 3aBUCUMOCTb OT pa3iIUyYHbIX (akTopoB. OOpaTUMBbIE
peakuuu. XUMHUYECKOE paBHOBecHe. DakTOpbl, BIMSIOIINE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle larenbe.

DnektponuTryeckas auccounanus. CuiabHble U cialble 351eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, LIEIOYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX IPEBPALICHUN:
nemMoHcTpauus Tabmun «llepuonnueckas cucreMa xuMuueckux sneMeHToB [l. U.
MeHnpaeneeBay, MU3y4eHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJECHUE U
OMMUCAaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE NIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIIEHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOUIbI0 YHUBEPCAIBHOIO WHJMKATOpPA, pEAKIMH MOHHOTO OOMEHa),
IPOBEICHUE NPAKTUYECKON paboThl «BnusiHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKOU pPEAKIUM.

Pacuérnble 3anaumn.

Pacuérel 1O ypaBHEHUSIM XMMHYECKHMX pEaKUHi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemerayuioB B Ilepuoguyueckoit  cucreme
xumudeckux siemeHToB [[. M. MenzaeneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
duznyeckue CBOICTBA HEMETAJUIOB. AJUIOTPONHUS HEMETANIOB (Ha MpuMepe
KHCIIOpoa, cephl, pocdopa u yriepona).

XUMHUYECKUE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHMS)) M UX  COCIMHEHUNH  (OKCHIIOB,
KHUCIIOPOACOIEPKAIIUX KUCIOT, BOJIOPOJHBIX COETMHEHHH ).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Merannel. Ilonoxxenne meramnoB B llepmoandeckon cucteMe XMMHYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMoB MeTajuioB. OOmnme gusznyeckue 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 U OINUCAHUE JIEMOHCTPAIIMOHHBIX H
J1a00paTOPHBIX OMBITOB (B3aMMOJACICTBHE THUJPOKCHJIA aTIOMUHHUSA C PACTBOpPAMHU
KHCJIOT U IIEJI0YEel, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérurlie 3agaun.

Pacuérel maccel BemiecTBa WM 00BEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Tsl Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
Y3 BEILLIECTB UMEET IPUMECH.

XuMUA 4 KU3Hb

Ponp xuMuu B o0ecrieueHUH 3KOJIOTUUYECKOM, IHEPreTUUECKON U MUIIEBOM
0€30MacHOCTH, pa3BUTUM MeAulMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMIMX HAyYHBIX MPUHIUNAX TPOMBIILIEHHOTO
MOJTy4YECHUS BAXKHEHIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIINUE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKLIHOHHBIE MATE€pHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya0OpeHus.

XuMHUST U 30pOBbE YEIIOBEKA: MpPaBWJIAa HCMOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MaCHOT0 UCIOIb30BaHUsl MPENapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBsi3ed MNpU  HM3y4YeHMM OOmmed u
HEOpPraHU4YeCKOW XUMUH B 11 Kiacce OCyIIEeCTBISIETCA Yepe3 MCIIOIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYUYHbIX TMOHSITUM, TaKk W TOHSATUN, SBISIIOUIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mme ecTecTBEeHHO-HAYUYHbIE MOHATHS: HAay4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccuukaius, IEepUOJUIYHOCTh, HAOJIIO/ICHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE, SIBIICHUE.

@dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIUUYMHBI U CAMHUIIBI HX



U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, J3KocHcTema, Ouochepa, Makpo- U
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadmusi: MuHEpabl, TOPHBIE MTOPOJIBI, TIOJIE3HBIC MCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHoJOrus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsl, MPOU3BOACTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBINLJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIILJIEHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHUX IMPEenaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS POMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOy4arolUMHUCSl MPOrpaMM CpeAHEro oO0miero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHbIM W TpeIMeTHbIM). HayuyHo-MeToau4eckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBercTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS IpeIMeTa «XHMHsSD» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HaJINYME MOTUBAIIUU K O0yUEHUIO;

L[eJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAAULINIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XMMHUYECKOro o0pa3oBaHus;

HAJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJIH U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XHUMHsS» JTOCTUTalOTCS B
€IMHCTBE Y4YEOHOH M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU
U HJieaJaMUd POCCHUHCKOr0 TPaKJAHCKOro OOIEeCTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMONO3HAHUs, CaMOPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yyYaroImxcs.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHHSA IpeaMeTa «XUMHUS»  OTpPaXKaroT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON AESTEIbHOCTU
oOyyJaronuxcst o peaju3aliy NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacTH:

1) rpasIaHCKOr0 BOCIUTAHUA:

OCO3HaHUSI 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

IPEACTaBICHUS O COLMAIBHBIX HOpPMax U IMpaBUjaX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NIPU CO3JaHUU



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

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
ApryYMEHTBI IPYTUX MPU aHAJM3€ PA3IUYHBIX BUJIOB YU€OHOU AESTEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

IICHHOCTHOTO OTHOUICHWSI K HMCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OT€YECTBEHHON XMMUM,

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

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU U TMOCIEIYIOIIEM
aHanu3e MHQPOpPMAIMU O MEPENOBBIX TOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOrO MTOBEICHUS,

CITOCOOHOCTH OIEHUBATh CUTYyalluH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

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

4) popmMupoOBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHUSl I1IEHHOCTEH 3I0pOBOr0 U  0e30MacHOro oOpasza >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3WYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOmro/ieHnss MpaBuil 0e30MacHOro OOpallleHHs C BellecTBaMu B OBITY,
MTOBCEHEBHOM XKW3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHMMAHHUS LEHHOCTH NpPaBUJl HHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€301acHOI0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSITUS BPEIHBIX NPUBBIYCK (yHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHMKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPyrux BHUAAX
NEeSATEeNIbHOCTH;

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

WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3inyHOro poja, B TOM



YUCJIe HA OCHOBE PUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHUS K TPYAY, JJIOJSIM TpyAa U pe3yJibTaTaM TPYJI0BOU 1€ TEIbHOCTH;

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 OTHOIICHHUS K MTPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHMUS KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON M COLUATIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUN XUMHUU IS
pelIeHUsT BOIPOCOB PAlMOHAIIBHOTIO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JCHUCTBUW, [MPUHOCIIIMX Bpel OKPYKAIOLIEH
IPUPOAHON Ccpejie, YMEHHsS TPOTHO3UPOBATh HEOJIATONPHUATHBIE HKOJIOTHYECKUE
MOCJIECTBUA MPEANTPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATH UX;

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

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

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

NMOHUMAHMS CHeUUKA XUMHUU KaK HayKH, OCO3HaHMs €€ poju B
dbopMUPOBAaHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
npeAcTaBlIeHUs] 00 OKpy:KalollleM MUPE KaK O €IMHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEeUIeHUH MpoOJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS,

yOSKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHMHUHM JUISI COBPEMEHHOM
UUBWIN3ALIUU: B €€ TYMAaHUCTUYECKOW HANPABICHHOCTA W BaXHOW pPOJU B
CO37IaHUU HOBOW 0a3bl MaTepUATLHON KYJIBTYPHI, PEIICHUN TJIIOOATBHBIX MPOOIeM
YCTOMYHBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, IHEPIreTUUECKOW, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEUCHUU YCIOBUM
YCHEUIHOTO TpyJa U OKOJOTMYECKH KOMGMOPTHOM KHU3HM KaXKJIOro YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTydyaeMble 3HAHUS JJIs aHAJu3a U OOBSICHEHMS 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 CaMOCTOSATEIHLHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B pealbHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K TO3HAHHIO M UCCIICIOBATEIIbCKON ACSITETbHOCTH;

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

UHTEpEeca K OCOOCHHOCTSAM TpyAa B paznuyHbIX cepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOCHMsI y4eOHOro IMmpenMera «XUMHsS» Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYMMBIE IS bopMHpOBaHHA  MHMPOBO33PEHHSI  OOYyYarOIIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE TOHATHSA, OTPaKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PHUKY METOJIOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polece, CUCTeMa, HayYHbIM (hakT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNEe, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHUBepcajbHble yueOHbIE NEHCTBUS (IMO3HABaTEJIbHbIE, KOMMYHUKATHUBHEIC,

PETyJSITUBHBIC), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00YyUarONINXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHbBIC
JCUCTBHUSI B IO3HABATEIbHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpenMeTHble PE3yJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JEUCTBUSIMU.

OBjaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 0a30BbIe JJOrUYeCKHeE IeHCTBHS:

CaMOCTOSITeNIbHO  (OpMYJIMpPOBaTH M aKTyaJU3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNiATh LeJd JCATEIbHOCTH, 3ajlaBasi mHapamMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MNPHUEMBI JIOTUYECKOIO MBILIEHUS —
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



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 PEAKIIUM.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkum;

(bopMyIIMPOBATH IS U 33J1a4l UCCIICIOBAHMS, NCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJis1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKQ3bIBAEMBIX CYXKICHUI;

BIIQJICTh HABBIKAMU CaMOCTOATENIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYCHUYCCKHUX DKCIICPHUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJ0M
mporiecca, CaMOCTOATENIBHO MPOTHO3MPOBATH €ro pe3yibTaT, (opMyJIUpOBaTH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHUA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENLCKOW H  MPOEKTHOM
JEATeIIbHOCTH, TPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHBHOMY
MOMCKY METOJIOB PEIICHUS TMPaKTUYECKUX 3a7ay, IMPUMECHEHHUIO Pa3IuYHBIX
METOJIOB TIO3HAHUS.

3) padora ¢ uHpoOpManHe:

OPMEHTUPOBATHCSA B PA3IMYHBIX HCTOYHHUKAX HHpopManuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XHMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MIHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (POpM
npeAcTaBICHuUs, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;

bopMyIIMpOBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHbIC METOABI MPH ITOUCKE H
otbope wuHDOpMAIUM, HEOOXOAWMOW JUIsI  BBIMOJHEHHUS 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 fA3BIK B KayeCTBE CpeAcTBa Npu pabdoTe C
XUMUYECKON uH(popMaleil: NpUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, ()OpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIHYECKHE CPEACTBA
HarJIJHOCTH.

OBjasenne yHMBEepPCATbHBIMM KOMMYHMKATHUBHBIMHU J1€ICTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJIa€MOM TeMbI B XOJIe AUaliora U/ Wiu
JUCKYCCUHM,  BBICKa3blBaTh  HWJAEH, (OPMYIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEIJI0KEHHON 3a/1a4u;

BBICTYIIAaTh C MPE3EHTALMEN pEe3yJbTaTOB I103HABATEIBHON JESITEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBIITOJTHEHUU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThl MO HCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aliil Y4eOHOTrO MpoekTa u (HhOpMyIHpPOBATh BHIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIVIACOBAHMS IMO3WLUANA B
xoJ1e 00Cy X AeHHUSI 1 OOMEHa MHEHUSIMH.

Ogy1aieHNe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOK I10O3HABATEIbHYIO
NEeSATENbHOCTh, Onpenessis €€ Leaud M 3aJaud, KOHTPOJIHMPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroOpuTt™M JACHCTBUN mpu
BBITIOJIHEHUN YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BBIOMpaTh Haubolee
3¢ pexTuBHBIN €rMOCcO0 MX peleHUuss C Y4YETOM IMOJYYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEU JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

INPEJMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpMHUPOBAHHOCTh  MPEACTABICHHMH O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B  (OPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM J1JIsI pEIlICHHs] TPAKTUUECKUX 3a/1a4



U 9KOJOrM4eCKH OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpexne;

BJIQJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAral0IINe TOHATUS (XMMUYECKUH DJIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTH, 3JIEKTPOOTPULIATEIHHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpall€HHas), MOJIb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEpOAHBIA CKelleT, (YHKIMOHAJIbHAs TIpYIIIa,
paguKai, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKAN P, TOMOJOTH, YIIE€BOAOPOIBI,
KHCIIOPOJ M a30TCOAEPKAIIUE COCIUHEHUSA, MOHOMED, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXallie B OCHOBE NOHUMAaHUS NPUYUHHOCTU W CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH W
0€30I1acHOM HCIOJb30BaHUU BAXKHEUIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOH AESITEIBHOCTU YEIIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKH MOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSITHS MpHU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALEHUI OPraHUYECKUX COEIUHEHUM;

c(OPMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
GopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEAKIUH,
U3rOTAaBJIMBATh MOJEIHA MOJIEKYJ OpPraHMYECKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPUHAAJIC)KHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBY M CTPOCHHIO K ONPENEIEHHOMY
KJIacCy/Tpynne COeAUHEHUN (yIJIEBOJOPOABI, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTb HMM Ha3BaHUS I10
cuctematudyeckoit Homenkiarype (IUPAC), a Takke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKHUX BEIIECTB (ITWJIECH, NPOIMWIEH, aleTHIIEH,
ATUJICHIJIUKOIb, TIUIEpUH, (EeHod, (popMmanbAerul, aneTaabJeruja, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
dpykTO3a, KpaxmMai, LeIi0103a, TITHIHH);

c(OpPMUPOBAHHOCTb YMEHHUS OIpPENEIsATh BHIbl XUMUYECKOW CBS3M B
OpraHUYEeCKUX COCTMHEHUSAX (OJMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSATHh TOJIOKEHHUSI TEOPUU CTPOCHUS
oprannveckux Bemects A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABA M CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHMM  XapaKkTepu3oBaTb  COCTaB,  CTPOEHHE,



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

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTIIEBOIOPOIHOTO
Ceipbs (HedTh, TPUPOAHBIA Ta3, Yyrojib), CHOCOOBI WX TEPepadOTKU U
MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHUPOBAHHOCT, YMEHHUI TPOBOJUTH BBIYUCICHUS 10 XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIU IPOIYKTA
peaKknmuM IO M3BECTHBIM Macce, OO0BEMY, KOJHMUYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIIHH );

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U
XUMUYCCKUX SIBICHUN (HAOMIOACHNE, N3MEPEHHE, DKCIIEPUMEHT, MOJICITUPOBAHME ),
WCIIOJIb30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUAX, CBS3aHHBIX C BEIIECTBAMH H HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUJja MOJIb30BaHUS XUMUYCCKON
NOCy/IoOl U J1TabOpaTOpHBIM O00OpPYJOBAaHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJTHCHHUIO JTaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIMOJHATH XUMHYECKHM
AKCIIEpUMEHT (TIPEBPAICHUS] OPTAHMYSCKHUX BEIECTB MPU HArPEBaHUH, MOJTyUCHUE
STWJIICHA ¥ W3YYCHHE €r0 CBOMCTB, KAYECTBCHHBIC PEAKIUH OPTaHUYECKHX
BEIIECTB, JCHATYypaIusi OCIKOB IMPU HArpEeBaHWM, I[BETHHIC pEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWJIAMU TEXHUKH OE30MACHOCTH TIpU OOpaIllEeHUHu 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 AaHAIM3UPOBATh XUMHUYECKYIO
uH(bOpMAINIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MAacCOBOM
uHpopmaiu, HTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOAaTh  MpaBWJIa  JKOJIOTHYECKU
1eJIeCO00Pa3HOro0 TOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIX
COXpaHEHUsI CBOETO 3J0POBBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl, OCO3HABATh
OMACHOCTh BO3JICUCTBHSI HAa JKUBBIE OPraHU3MbI OINPEACIEHHBIX 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 oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

bopmy.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XHUMHM B TIO3HAHUU SIBICHUU
npupoasl, B  (QOPMUPOBAHMM MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1ay
U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUA DJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBLHOCTh, CTEIIEHh OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAsI, MOHHAS, METAJTMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMYECKas PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKUUM, PpacTBOp, IJIEKTPOJIHUTHL,  HEIJIEKTPOIUTHI,
AIEKTPOJUTHUYECKAS] JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandeckui 3akon [[. 1. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUSI U MPEBpAIICHUS YHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIINE B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM JCSITEILHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOIINE MOHSATUS TPU
OMMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHusi (HOpPMYJ BEIIECTB M  ypPaBHCHUH  XUMHYECKUX  PEAKIUH,



cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM 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 XHMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHASA) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
COCTMHCHHUM;

c(OpMHUPOBAHHOCTb YMEHUH YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY KIacCy/TpyIre
COEIMHEeHMH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHM PACKPHIBATh CMBICI EPUOJAUYECKOro 3aKoHa /.
W. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mnepuonoB Ilepmonnueckon cucTreMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HWCHOJB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTaINY, «IHEPreTUYECKue YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M UX COEAUHEHUM
o nepuojaam u rpynnam llepuoanyueckoi cuctemMbl XuMHYECKUX dneMeHToB [l. W.
Menaeneena;

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

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCH(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3NUYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEIIECTB, TEINIOBOMY
shdexTy peakuuu, U3MEHEHHUIO CTETIEHEW OKUCJIEHUS 3JIEMEHTOB, 0OpaTUMOCTU
peaKklMH, YYaCTHIO KaTaanu3aropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISITh YPABHEHHS PEAKIUil pa3IMUHbIX
THUIIOB, TOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIii HOHHOTO 0OMEHA, yUNUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKIINHU UAYT JI0 KOHILIA;

c(OPMHUPOBAHHOCT, YMEHUN MPOBOJUTH PEAKIMH, IOJTBEPKAAIOIINE
KAUYECTBEHHBIM COCTAaB pPAa3JWYHbIX HEOPraHWMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCJIHUTEIbHO-



BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMs 3JIEKTPOHHOIO OasaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKIy OT Pa3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUSI XMMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeuIHero Bo3aeictsus (nmpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOThI, aMMHUaKa, a
TaK)ke€ CPOPMUPOBAHHOCTb NPEICTABICHUNA 00 OOIIMX HAYYHBIX MNPUHLMIAX U
9KOJIOTMYECKUX MPOOIEMaX XUMUYECKOT0 IPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS] C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta3oB
IpU XUMHUYECKUX PEAKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKUUU
BEIIECTB, TEIUIOBOrO 3¢ (deKkTa peakund Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BAHUS XUMUYECKON
NOoCy/IoOl U J1TabOpaTOpHBIM O00OpPYJOBAaHHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKUHMSMHU MO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCT, yMEHUN IUIAHUPOBATH U BBIIOJHATH XUMHYECKUI
AKCIIEPUMEHT (pa3jio’KeHHUE MEePOKCHUIAa BOJOPOAA B MPUCYTCTBUM KaTaau3aropa,
OMpEeNEeNeHNe Cpelbl pPacTBOPOB BEUIECTB C IOMOILIBIO YHHUBEPCAIBLHOTO
UHAMKATOpa, BIMSHUE Pa3INYHBbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaklvy,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIuu Ha cyib(dar-, kapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/Ja4 MO
TeMaM «Metamibl» U «HemeTramibny) B COOTBETCTBUM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU M JJA0OPATOPHBIM 000PYIOBAaHUEM,
MPEICTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3ammucu
ypaBHEHUN COOTBETCTBYIONIUX peakiuii U (OpMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, MOJYYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaluu, MTHTEpHET U Apyrux);

c(OpMHUPOBAHHOCT, ~ YMEHHH  cOONIOAATh  MpaBUia  DKOJIOTHYECKH
1eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUsl CBOEro 3J0POBbS U OKPYKAIOIIEH MNPUPOJHOM Cpeibl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MBbI OIPEAEIEHHBIX BEUIECTB, TIOHUMAs
cmbeicn mokazarens I[IJIK, mosicHaT, Ha mnpuMepax CcrnocoObl YMEHBIIICHUS U
NPEAOTBPAILCHUS UX BPEJHOTO 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-TOUeHHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mjs 3anmucu XUMMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/m HaumenoBaHue pa3ae/ioB U TeM KosanuyectBo yacos DJIEeKTPOHHbIE
NMPOrpaMMsbl Bcero KoHnTpoibHbI IIpakTH4eckn (uu¢possbie)
e padoThbI e padoThbI oOpa3oBaTeJibHbIE
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH
1.1 [Ipenmet oprannueckon xumuu. Teopus 3 0 0 bubnmoreka [JOK
CTPOCHHUSI OPTAaHUUYECKUX COSTUHEHUN A. https://myschool.edu.ru/
M. bytneposa
Hroro no pazneny 3
Pasnen 2. YraeBoaopoabt
2.1 [IpenenbHblE yrieBoOPOIbI — AJKAHBI 2 0 0 bubnnorexa [JOK
https://myschool.edu.ru/
2.2 HenpenenbHpie yriieBOOPOIbI: AIKCHBI, 6 0 1 https://myschool.edu.ru/
aJIKa/INEHBbI, aJTKUHBI
23 ApomMatudecKkue yriieBoaoposl 2 0 0 https://myschool.edu.ru/
24 [IpupoaHbIe HCTOYHUKH YITIEBOAOPOJOB U 3 1 0 https://myschool.edu.ru/
uX nepepadoTka
Hroro no pazaeny 13
Pa3nen 3. Kuciopoacoaepsxaiiue opranu4yeckue coeJuHeHHs
3.1 Cnuprel. ®enon 3 0 0 https://myschool.edu.ru/
3.2 Anbaeruapl. KapOOHOBBIE KUCIIOTHI. 7 0 1 https://myschool.edu.ru/
CnoxxHbIe d(UPBI
33 YraeBobl 3 1 0 https://myschool.edu.ru/
Hroro no pazneny 13

Pa3znea 4. A3oTconepxainue OpraHnyecKkue coeIuHeHus



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

4.1 ‘ AMHHBI. AMUHOKHUCIIOTBL. benku 3 ‘ https://myschool.edu.ru/
Uroro no pazneny 3
Pasnen S. BeicokoMOJIeKY /I pHBIE COeUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2 ‘ https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

Ne i/ HaumeHnoBaHue pa3nesoB u TeM KosaunuyectBo yacos DJIEeKTPOHHbIE
MPOrpaMMbl Bcero KoHTpo/bHBI IIpakTHyeckn (uudposbie)
e padoThbI e padoThbl oOpa3oBaTejibHbIEC
pecypchl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crpoenne atoMoB. [lepnonnyeckuii 3akoH 3 0 0 https://myschool.edu.ru/
u Ilepnonnueckas cucteMa XMMHUYECKUX
anemenToB 1. 1. Menaeneepa
1.2 Crpoenue BemectBa. MHOrooopasue 4 0 0 https://myschool.edu.ru/
BELIECTB
1.3 XUMUYECKUE PEAKIUU 6 1 1 https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3nen 2. Heoprannyeckasi Xumust
2.1 Meranbl 6 0 1 https://myschool.edu.ru/
2.2 Hewmetamibl 9 1 1 https://myschool.edu.ru/
2.3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 2 0 0 https://myschool.edu.ru/
BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HbL
3.1 ‘ XUMUs U )KU3Hb 4 0 0 https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
Ne Tema ypoka KounyecTBO yacos Hara DJIeKTPOHHbIE
n/n Bcero KoHnTpoibHbI IIpakTHyeckn H3Y4YeHH uudposbie
e padoThbI e padoThbI 1 oOpa3oBaTeJibHbIE
pecypcsl
1 [Ipeamer opraHn4ecKon XUMuH, eé 1 0 0 bubnuoreka [IOK
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE https://myschool.edu.ru
/
2 Teopus cTpoeHUS] OPTaHUUYECKUX 1 0 0 https://myschool.edu.ru
coenuHenuit A. M. Bytneposa, eé [
OCHOBHBIE ITOJIOXKEHUS
3 [IpencraBnenue o KiaccupuKauu 1 0 0 https://myschool.edu.ru
opraHuueckux semects. HomeHnkiarypa /
(cucremaruyeckasl) ¥ TpUBHAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 https://myschool.edu.ru
TOMOJIOTHUYECKHUN P [
5 MeraH u 3TaH — npocTenmne 1 0 0 https://myschool.edu.ru
MPEICTABUTENN AIKAHOB [
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 0 0 https://myschool.edu.ru
/
7 OTUJIEH U TPOINUJIEH — MPOCTENIINe 1 0 0 https://myschool.edu.ru
IIPEICTaBUTENN aJIKEHOB [
8 IIpaktuyeckas padora Ne 1. «Ilomyuenue 1 0 1 https://myschool.edu.ru
STHJIEHA U U3yYEHHUE ETO CBOMCTBY [
9 Anxanuensl. byraguen-1,3 n 1 0 0 https://myschool.edu.ru
MetmnOyTtanueH-1,3. [lonydyenue /
CUHTETUYECKOTO KayuyKa U pe3UHbI



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

10 AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHMSI, TOMOJIOTMUECKUHN PSII.
AueTtuieH — npocTeimumi
MIpE/ICTaBUTENb aJIKUHOB

11 Brruncnenus no ypaBHEHHIO https://myschool.edu.ru
XUMHYECKOH peaKiuu /

12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHIHOCTD https://myschool.edu.ru
apeHoB [

13 I'eneTnueckas cBs3b yIrieBOLOPOAOB, https://myschool.edu.ru
IIPUHAUJIEKALINX K Pa3IMYHbIM KJlaccaM [

14 [IpupoaHbIE UCTOYHUKH YTIEBOIOPOIOB: https://myschool.edu.ru
MIPUPOIHBIN ra3 U MOy THBIE He()TIHBIC /
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTKu

15 [IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB: https://myschool.edu.ru
MIPUPOHBIN ra3 U NOMyTHbIE HEDTSIHBIC /
rassl, HeTh ¥ MPOIYKTHI €€
nepepaboTKu

16 Konrponsnas paborta no pazaeny https://myschool.edu.ru
«YTIEBOIOPOIBI» [

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI: https://myschool.edu.ru
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b [

18 MHOroaToOMHbIE CIIUPTHI: STUIICHTJIUKOJIb https://myschool.edu.ru
Y TJIULEPUH /

19 DeHOI: CTPOEHUE MOJIEKYJIBI, https://myschool.edu.ru
¢bu3nveckre 1 XUMUYECKHE CBOMCTBA, [
IIPUMEHEHNE

20 Anpreruapl: GopManbaerun 1 https://myschool.edu.ru
areTanbaerua. AeToH [

21 OIHOOCHOBHBIE TIPEICITbHBIE https://myschool.edu.ru
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KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U

I~

YKCYCHasI

22 [TpakTuyeckas padora Ne 2. «CBoiicTBa https://myschool.edu.ru
pacTBOpa YKCYCHOM KHCIIOTBI» [

23 CreapuHOBas ¥ OJICMHOBAsI KUCJIOTHI, KaK https://myschool.edu.ru
IIPEJCTaBUTENIN BBICHIMX KapOOHOBBIX [
KHCIIOT

24 MBpbl1a Kak cOJIM BBICHIMX KapOOHOBBIX https://myschool.edu.ru
KHCJIOT, X MOIOIIIEE AEHCTBHE [

25 CrnosxHbie 3(pUpHI KaK MPOU3BOIHEIC https://myschool.edu.ru
KapOOHOBBIX KUCIOT. [ 'naponns /
CJIOKHBIX 3(hHUpoB

26 JKupsr: ruponus, NpuMeHEHHE, https://myschool.edu.ru
OHOJIOTUYECKast PO JKUPOB /

27 VYTIeBoIbl: COCTaB, KiIacCUpUKAIIHS. https://myschool.edu.ru
Baxxhelimue npecTaBuTeNu: TI0K03a, [
¢bpykTo3a, caxapos3a

28 Kpaxmai u nemironosa Kak IpupoHble https://myschool.edu.ru
IIOJIIMEPEI /[

29 KonTponbHas pabora no pasaeny https://myschool.edu.ru
«Kucnopoaconepxaiiye opraHuuecKue [
coenuHeHMs»/ Beepoccuiickas
poBepoyHas pabora

30 OO6m1as xapakTepucTuKa https://myschool.edu.ru
a30TCOAEPKAIIUX OPTaHNYECKUX [
coeauHenuii / Beepoccuiickas
poBepoyHas paboTa

31 AMWHBI: METUJIAMUH U aHUJTUH https://myschool.edu.ru

[
32 AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE https://myschool.edu.ru
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OpraHU4YCCKUC COCANUHCHUS, UX

ounonoruyeckoe 3HaueHue. [lenTunel.

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

I~

33 OCHOBHBIE TTOHATHSA XUMUH 1 https://myschool.edu.ru
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN /
34 OCHOBHEBIE METOILI CUHTE3A 1 https://myschool.edu.ru
BBICOKOMOJIEKYJISIPHBIX COEITMHEHUU. /
[limactmaccsl, kKayuyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHTpoibHbI IIpakTHyeckn H3Y4YeHH nugposbie
e padoThl e padoThl | o0pa3oBaTejibHbIE
pecypchl

1 XHUMHUYECKUH DIIEMEHT. ATOM. 1 0 0 https://myschool.edu.ru
DnekTpoHHas KOHPUTYpalus aTOMOB [

2 ITepnoanuecknii 3akoH u llepunonnueckas 1 0 0
cUCcTEMa XUMHUYECKUX 3ieMeHToB /JI. U.
Meneneena, ux CBsI3b C COBPEMEHHOMU
TEOPHUEN CTPOEHUS AaTOMOB

3 3aKOHOMEPHOCTH U3MEHEHUST CBONCTB 1 0 0 https://myschool.edu.ru
XUMUYECKHUX AJIEMEHTOB U UX COEIMHEHUI [
0 rpynnam u nepuogam. 3HauyeHue
MEePUOINYECKOI0 3aKOHA U CUCTEMBI
XuMHYeCcKuX d1eMeHToB /.. MenaeneeBa
B Pa3BUTUU HAyKHU

4 CrtpoeHue BemecTBa. XUMUYECKas CBA3b, 1 0 0 https://myschool.edu.ru
e€ BUbl; MEXaHU3Mbl 00pa30BaHUs [
KOBAJICHTHOM CBsA3U. BopoponHas cBs3b

5 BaneHTHOCTb. DJIEKTPOOTPULIATETBHOCTD. 1 0 0 https://myschool.edu.ru
Crenennb okucienus. Bemecta /
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOECHUS

6 IToHATHE O TUCTIEPCHBIX CUCTEMAX. 1 0 0 https://myschool.edu.ru
HctuHHbBIE U KOJIOUIHBIE PACTBOPBI. /
MaccoBas 1015 BElIECTBa B PaCTBOPE

7 Knaccudukanus u HoMeHKIaTypa 1 0 0 https://myschool.edu.ru
HEOPraHMYECKUX COCAMHEHUH. [
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I'enernueckas cBsI3b HCOPTaHUYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIIACCOB

Knaccudukanus XuMHUUecKux peakiuii B
HEOPraHWYECKON U OPraHNYECKON XMMUHU.
3aKOH COXpPaHEHMsI MAaCChI BEIECTB; 3aKOH
COXPAHEHHUs U NPEBPAIICHNS JHEPTUU IPU
XUMHYECKHUX PEaKIMAX

https://myschool.edu.ru
/

CkopocTb peakiuu. OOpaTuMble peakLuu.
XHUMHUUYECKOE PAaBHOBECHE

https://myschool.edu.ru
/

10

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

https://myschool.edu.ru
/

11

DIeKTpOTUTHYECKAS TUCCOIHALISI.
[Tonsitue o BomopogHOoM nokasarene (pH)
pactBopa. Peaknmu noHHOTO OOMEHa.
['uaponu3 opraHuvecKux u
HEOPraHMYECKUX BEIIECTB

https://myschool.edu.ru
/

12

OKUCINTENEHO-BOCCTAaHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3neKTponuse
pacIIaBOB U pacTBOPOB COJICH

https://myschool.edu.ru
/

13

KoHntponbnas paboTa mo pasaeny
«TeopeTndeckrie OCHOBbI XUMUW»

https://myschool.edu.ru
/

14

MeTtamisl, UX MOJIOKEHHE B
[Tepuoauueckoil cucreMe XMMUYECKUX
snemeHToB J. . MeHneneesa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01IHe
duznyecKre CBOMCTBA METAIIIOB

https://myschool.edu.ru
/

15

CrnnaBbl METAIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUM METaJIOB

https://myschool.edu.ru
/

16

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX

https://myschool.edu.ru
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METAIIJIOB (HATPUIA, KA, KalbIUH,
MarHui, aJIIOMUHUIN) U UX COCTMHEHUM

I~

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX https://myschool.edu.ru
COEIMHEHMI /

18 XuMu4decKre CBOMCTBA ITUHKA, JKelle3a U https://myschool.edu.ru
WX COEIUHEHMI /[

19 [TpaxTrueckas padota Ne 2. "Pemienue https://myschool.edu.ru
SKCHEPUMEHTANIBHBIX 33]a4 110 TEME /
«Mertamap»"

20 HemeTamnnl, ux MoJI0KeHNUE B https://myschool.edu.ru
[Tepuoanueckoii cucteMe XUMHUECKUX /
anemenToB JI. 1. MenneneeBa u
OCOOEHHOCTH CTPOEHHS aTOMOB

21 ®u3nyecKre CBOMCTBA HEMETAIIOB. https://myschool.edu.ru
AnoTponusi HeMETauIoB (Ha IpUMEpPe /
KHUCII0pOJ1a, cepsl, hocdopa u yriaeposaa)

22 XHMMHUYECKUE CBOMCTBA FAJIONCHOB, CEPHI U https://myschool.edu.ru
HUX COCIMHECHUHN /

23 XuMHUYECKUE CBOMCTBA a30Ta, pochopa u https://myschool.edu.ru
HUX COCIMHCHUHN [

24 XHUMHYECKUE CBOMCTBA yTIepoa, KpEMHUS https://myschool.edu.ru
U UX COCIUHEHUN [

25 [IprMeHeHre BaXKHEHUIIIUX HEMETANIOB U https://myschool.edu.ru
WX COEIUHCHUN /[

26 O06o001IeHre U cucTeMaTH3aIis 3HAaHUH 110
teMme «Hemeramnb». Beiuncnenus no
YpaBHEHUSIM XUMUYECKUX PEaKUUi U
TEPMOXUMHUYECKHE PACUETHI

27 [IpakTuueckas padora Ne 3. «Pemenue https://myschool.edu.ru

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME

[



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

"HemeTamas"»

28 KonTponpHas padora o temam 1 https://myschool.edu.ru
«Metamue» n «Hemeramuiby [

29 Heoprannueckue u opranndeckue 1 https://myschool.edu.ru
kuciotel. Heopranuueckue u [
OpraHNYeCKHEe OCHOBAHUSA

30 AMdoTepHbIE HEOPraHUYECKUE U 1 https://myschool.edu.ru
opraHudeckue coeuHeHus. I'enernueckas [
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

31 Ponp xumun B obecrieueHun 1 https://myschool.edu.ru
JKOJIOTUYECKOH, SJHEPreTUIECKON U [
MUIIEBON OE€30MaCHOCTH, Pa3BUTUHU
MEIULUHbI

32 [IpencraBienust 06 0OIIMX HAYYHBIX 1 https://myschool.edu.ru
HPUHIUIAX POMBIIUIEHHOTO NOTYYEeHHUs [
BaKHEUIIINX BEILIECTB

33 YenoBek B MUPE BELIECTB U MaTEPUAIIOB 1 https://myschool.edu.ru

/
34 XHUMHUS U 300pOBbE YEIIOBEKA 1 https://myschool.edu.ru
[
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJBHOM IIPOTPAMMUBI

10 KITACC

Kon

NpOBepPsIeMOro
pe3yJabTarta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

TeopeTrueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

ChopMHUPOBAHHOCTh TMPEJCTABICHUH O XMMHYECKOW COCTaBIISAIONIEH
€CTECTBEHHOHAYYHOM KApTUHBI MHpPA, POJIU XHUMHUU B TO3HAHUH
SBIIGHUW TpUPOJbI, B (OPMUPOBAHMM MBIIUICHUS W KYJIBTYPBI
JUYHOCTH, €€ (YHKIUMOHATBHOW TI'PaMOTHOCTH, HEOOXOAMMOMN st
pelleHnss TMPaKTUYECKUX 3aJad M IKOJIOTHUYECKH OOOCHOBaHHOIO

OTHOIIIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHOM Cpelie

1.2

Brnanenune cucremMol XMMUYECKMX 3HAaHHMM, KOTOpAas BKIIKOYAET:
OCHOBOIIOJIAraroIre MMOHATHS (Monexyna, BaJICHTHOCTD,
AIEKTPOOTPUIATENIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIApHAsT Macca, MOJISIPHBIH OO0BEM, YIJIEPOIHBIA CKEJIET,
GyHKIIMOHANBHAS ~ Tpynma,  pagukad, u30Mepus, H30MEpHI,
TOMOJIOTUYECKUM PsAJ, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOA- U
a30TCO/CpIKAIINE COEAUHEHUS, OWOJOTHYECKH AaKTHUBHBIC BEIIECTBA
(yrneBonpl, >KHpBI, OCIKH), MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHs opraHuueckux BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHMHH, (DAKTOJIOTHYECKUE
CBEIICHUS O CBOWCTBaX, COCTaBe, IMOJYYECHUH U OE€30MacCHOM
UCIIOJIb30BAHUM BAXKHEMIIMX HEOPraHUYECKUX U  OPraHUYECKHUX

BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

CopMHUpPOBAaHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHSATUN,  YCTaHABIMBaTh WX  B3aMMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOUIME TMOHSITUS MpPH ONHMCAHUM COCTaBa, CTPOCHUS U

MIPEBpAIICHUI OPraHUYEeCKUX COCTUHEHHH

1.4

c(OpMHUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpal€éHHON) ¢GOopMyaT OpraHMYECKHMX BEIIECTB W ypaBHEHUH
XUMUYECKHUX PEAKLIUi, U3TOTABIMBATH MOJIETIN MOJIEKYJI OPTaHUYECKHUX
BEIECTB U1 WUIIOCTPALUHA MX XMUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCT ~ YMEHHMH  YCTaHAaBIUBATh  IPHHAIJICKHOCTD
U3yYCHHBIX OPTaHWYCCKHX BEIIECTB 10 MX COCTaBYy W CTPOCHHUIO K
ompenenéHHOMY Kiaccy (Tpymre) CcoenuHeHH (yTIeBOIOPOJIbI,
KHCJIOPOA ¥ Aa30TCOJAEpIKAIIMe COCIWHEHHS, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHUSA MO0  CHCTEMaTHYECKOH

nomenkiarype (IUPAC)

1.5

ChopMHUPOBAHHOCTh YMEHHS ONPEACNATh BHIBI XUMHUUECKOW CBS3U B

OpraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

CopMHUpOBAaHHOCTh YMEHHS TPUMEHSATH: TIOJOXKEHUS TEOpUHr
CTpoeHHsl opranuyeckux BemecTB A.M. BytnepoBa mis oObscHeHus
3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHUS; 3aKOH

COXpPAaHCHUS MAaCChl BCIICCTB

yFJ’ICBOI[OpOIILI. KI/ICJ'IOpOIlCO,Z[Cp)KaH.H/IC H a30TcoAcCpKaIue

OPraHu4YCCKuC COCANHCHHA. BBICOKOMOJ'IGKyanHHe COCIUHCHUA

2.1

CdopMHpOBaHHOCTh YMEHUH MNPUBOAMTH TpPUBHUAJIbHBIE Ha3BaHUS
OTJICIbHBIX OPraHUYECKUX BEIECTB (ITWIIEH, NPONMJIEH, ALETHIIEH,
STUJICHIJIMKONb, TIMLEPHH, (GeHon, (opMalbIeru, aueTalbIeru,
MypaBbHHAs KHCJIOTA, YKCyCHas KHCJIOTa, OJEHUHOBAas KHCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, LeJUIr0I03a,

TJTUIMH)

2.2

CdopMHUpOBaHHOCTh yMEHMI XapaKTepU30BaTh COCTaB, CTPOCHUE,
bU3MYEeCKue W XHMHYECKHE CBOWCTBA THIMYHBIX TMPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITHJICH,
MpONWIeH, alneTwieH, Oyraauen-1,3, MmerunOyramueHn-1,3, Oenzou,
METaHOJ, 3TAaHOJ, STUJICHIVIUKOJb, TTUIEPUH, (DEHOI, aleTalbIeru],
MypaBbHMHAs M YKCyCHas KHCIJIOTBI, TJIIOKO3a, Kpaxmal, IeJITI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIY  TUINUYHBIMM  IPEACTABUTEIIAAMU  Pa3JIMYHBIX  KJIACCOB
OpraHUYEeCKHUX BELIECTB YPAaBHEHUAMH COOTBETCTBYIOIIMX XUMUYECKHUX

peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopMy

24

ChopmMupoBaHHOCTB YMEHUS XapaKkTepU30BaTh HUCTOYHHUKHU
YTIEBOJAOPOAHOTO ChIpbs (HEDTh, MPUPOTHBIN ra3, yroib), CIIOCOObI UX

nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKH

XUMHS U KU3Hb. PacyéThl

3.1

CdopMupoBaHHOCTh YMEHUHN BIIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIOJIb3YyEeMbIX B XUMUU IIPU U3YUYEHUU
BEIIECTB W XHMHUYECKUX SIBICHUH (HaONIOJaeHuEe, H3MEpeHue,

JKCIIEPUMEHT, MOJIEJIMPOBAHUE), HCIIOJIb30BATh CHUCTEMHBIE




XUMHUYCCKHUC 3HAHUA JId TPHUHATHA pCH_IeHI/II\/'I B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMUA U UX IIPUMCHCHUCM

3.2

ChopMHUpPOBAaHHOCT, yMEHUW COONIOAATh TIpaBWiIA TOJb30BAHUS
XUMHUYECKOH TOCyNol u 1ab0opaTOpHBIM OOOPYIOBaHHEM, a TaKKe
mpaBuiia OOpaIIeHUs! C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUIMU

10 BBIIIOJTHCHUIO J'Ia60paT0pHBIX XUMHWYCCKHUX OIIBITOB
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ChopMHUPOBAaHHOCTh YMEHHH TJIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
SKCIICPUMCHT (HpCBpaH_[eHI/IH OpPraHn4€CKuX BCIICCTB IIpHU HArpECBaHUU,
MOJy4YeHHE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUeCTBEHHbBIE PEAKIIUU
OpPTraHMYECKHUX BEUIECTB, JCHATypauusi OENKOB NpU HarpeBaHWH,
LOBCTHBIC PCAKIUU 6€HKOB) B COOTBCTCTBHMU C IIpaBUJIaMHU TCXHUKH
0e30MmacHOCTH Mpu OOpallleHWH C BEIIECTBAMU U JabOPAaTOPHBIM
000py10BaHUEM; IPE/CTaBIIATh pe3yabTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCH YPaBHEHHWH COOTBETCTBYIOIINX

peakuuii 1 GopMyITHPOBATH BEIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

3.4

CdopMupoBaHHOCTH YMEHUI IPOBOJAUTH BHIYUCICHUS 110 XUMUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOTUYECTBA MCXOJAHOTO BEIIECTBA HIIU
MPOAYKTa PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO

U3 UCXOJHBIX BEIECTB WM MIPOYKTOB pPEaKLnn)

3.5

CdhopmupoBaHHOCTB YMEHUH KPUTHYECKH aHAJIU3UPOBATh
XMUMUYECKYI0 HH(POpMAIMIO, TOJyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB

(cpenctBa maccoBoit nH(popmaluu, ceth UHTEpHET U pyrure)

3.6

ChopMHUpPOBAaHHOCT, yMEHHUH COOMIOATh TMpaBUiia IKOJIOTHYECKU
1[eIeCO00Pa3HOr0 TOBEAEHUSI B OBITY W TPYIOBOU EATEIBHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3/J0POBbS M OKpYKaroUIeH MNpPUPOJHOU
cpenpl, OCO3HaBaTh OMACHOCTh BO3JICHCTBHS Ha JKUBBIC OpPraHU3MBI
ONpeeNEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTems
[IAK (mpenenbHO JOMYyCTUMOM — KOHIEHTpPALMM), TMOSACHATH Ha
npUMepax CIoCOObl YMEHBIICHUS W TPEIOTBpPALICHHUS HX BPEIHOTO

BOSI[@ﬁCTBPI?I Ha OpraHu3M 4€JI0OBCKa

11 KIIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHON MPOrPaMMBbl CpeiHero o01ero o0pa3oBanusi

1

TCOpCTI/ILICCKI/Ie OCHOBBI XMUMHH

1.1

Brmanenne cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:




OCHOBOIOJIATal0IIUe  TMOHATHS  (XMMHYECKHA  3JEMEHT,  aToM,
AIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-JIIEKTPOHHBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKyJia, BAJICHTHOCTh, DSJIEKTPOOTPUIIATEIIHHOCTh, CTENEHB
OKUCJICHHA, XUMHUYCCKas CBA3b, MOJIb, MOJISIpHasd Macca, MOJ'ISIpHBIfI
00BbEM, KpUCTAJUIMYECKAs pEHIETKa, TUMNBl XUMHUYECKHUX PEaKIHi
(OKHCITUTEIIbHO-BOCCTAHOBUTENILHBIE, JK30- W JHJIOTEPMHUYECKHE,
peaku HOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIMTHI, HEIIEKTPOJIUTHL,
ANEKTPOJIUTHYECKAST  JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBHUTEID,
CKOpPOCTh XMMHUYECKON pPEakKliu, XUMUUECKOEe PAaBHOBECHE); TEOPUH H
3aKOHBI (TEOpHUS SJICKTPOIMTHUECKON mucconmanuu, [lepuommdeckuit
3akoH JI.M1. MenzeneeBa, 3aKk0OH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI A3BIK XUMUH, q)aKTOHOFI/I‘-IeCKI/Ie CBCACHUS O CBOﬁCTBaX,
COCTaBe, MOMYYEHMH U O€30MacCHOM HCIHOJIb30BAHUU BaKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYCCKOU JIEATEIHHOCTH

YCJIOBCKa

1.2

CchopMupoBaHHOCTh yYMEHUH BBISBIATH XapaKTEpPHbIC MPHU3HAKH U
B3aUMOCBA3b M3YyYECHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHS 1P OINMCAHMM CTPOCHHUSI M CBOWCTB HEOPraHMYECKUX
BEIIECTB M MX IPEBPALLCHMM; BBIABISITH B3aHMOCBSI3b XMUMHYECKUX
3HAHUHN c MIOHATUSAMHU u MIPEACTABICHUAMU IpYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMCTOB

1.3

Brnanenne OCHOBHBIMHM METOJAAMM HAy4yHOTO IO3HAHUS BEIIECTB U
XUMHUYECKUX SBJIEHUN (HaOnIofieHWe, HW3MEpEeHHe, HSKCIEPUMEHT,

MOJICJIUPOBAHUE)

1.4

CchopMupoBaHHOCTb yYMEHUH ONpeAENsATh BaJEHTHOCTb M CTENEHb
OKHUCJICHUS XUMHYECKHX OJJIEMEHTOB B COCIMHEHUAX PAa3JIMYHOIO
cocTaBa, BMJl XUMHYECKOM  CBSI3M  (KOBaJIEHTHas, HWOHHAas,
MeTaJlJIn4ecKasi, BOAOPOJHAs) B COCAUHEHMSIX, TUIl KPUCTAIUIMUECKOMN
PEIETKN KOHKPETHOI'O BellecTBa (aTOMHasl, MOJIEKYJIApHas, UOHHAs,

MeTaJUTHIeCKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONPEAEATh XapaKTep CpPeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

ChopmupoBaHHOCT, ~ yMEHHS  KIACCU(UIMPOBATH  XUMHUYECKHE
peaKuuu Mo pazIu4yHbIM MpHU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIJIOBOMY OJ(PQEKTy peaknud, H3MEHEHUIO CTeTeHel
OKHUCIIGHUSI ~ DJIEMEHTOB,  OOpaTMMOCTH  pEaKIHH,  yYacCTHIO

KaTajm3aTopa)

1.7

ChopMUpPOBAaHHOCTP YMEHHUM COCTABJISTH YPaBHEGHUS  PEaKIUi

pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpPAIEHHBIC YPAaBHEHUS pEaKUUN




MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, PH KOTOPBIX ATH PEAKIIMU UIYT

JIO KOHI[a

1.8

CdopMUpOBaHHOCTH YMEHUN MPOBOJIUTH PEAKIUH, TTOATBEPKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  Pa3JIMYHbIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX

pacTBOpAX HCOPTaHUYICCKUX BCIICCTB

1.9

CdopMUpOBaHHOCTH YMEHHH DPACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUSA

SJICKTPOHHOT'O OajaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCT, YMEHUH OOBICHATH 3aBHCHUMOCTH CKOPOCTH

XUMHUYECKOHN peakluy OT pa3iuyHbIX (JaKTOPOB

ChopmupoBaHHOCTE  yMEHHUU  OOBSCHATH  XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBHS

(npunnun Jle [larense)

OO6m1ast 1 HEOpraHUYECKask XUMUS

2.1

CdopmupoBaHHOCT, YMEHUH packpbiBaTh cmbich [lepuogudeckoro
3aKoHa J.N. Menneneena u JIEMOHCTPUPOBATH €ro
CHUCTEMATU3HPYIONIYI0, OOBSICHUTEIBHYID W  MPOTHOCTHYECKYIO

byHKIIUU

2.2

CdhopmupoBaHHOCTH YMEHHI XapaKTEPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX »dJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit
cucTemMbl xumuyeckux sneMeHtoB J[.M. MenneneeBa, ucnonb3ys
MOHATUS «S-, p-, d-dNEKTPOHHBIE OpPOHUTAIM», «IHEPreTUUECKUE
YpOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  W3MEHEHHUS  CBOICTB
XUMHUYECKHUX DJIEMEHTOB U UX COEJAMHEHUH MO MepHojaM M rpynmnam

[Iepnonnueckoi cucteMsl XUMU4eCKUX 3i1eMeHToB [[.1. MenneneeBa
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ChopmupoBaHHOCT, YMEHHH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHUE CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3NIUYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHWE  TI'E€HETHYECKOMW  CBSI3U  MEXIY
HEOPraHWUYECKHUMH  BEIIECTBAMHU c MOMOIIIBI0  ypaBHEHHI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/II\/JI
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CchopMuUpoBaHHOCTb ~ YMEHMH  yCTaHAaBIMBaThb  MPUHAUIEKHOCTb
HEOPraHMYECKUX BELIECTB M0 MX COCTaBy K ONpEeAEIEHHOMY Kiaccy
(rpymnme) coenuHeHU# (MPOCThlE BELIECTBA — METAIbl U HEMETAaJlIbI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTepHbIE TUAPOKCHIBI, COJIH)

2.5

CchopMupoBaHHOCTh YMEHUI HCHOJIB30BATH XUMHUUYECKYI0 CUMBOJIUKY
IUIL  COCTaBI€HHMA (OPMyJ BEIIECTB U YPABHEHUH XMMHUYECKHX
peakuuii, cucremarnueckytro HomeHknarypy (IUPAC) u tpuBuanbHbie

Ha3BaHUA OTACJIbHBIX HCOPraHUYCCKUX BCIICCTB (yI‘ apHLIﬁ ras,




YIJIEKUCIIBIA Ta3, aMMHAK, Tall€éHas W3BECTb, HEraméHas W3BECTb,

MUTHEBAs COJIA, MTUPUT U IPYTHE)

2.6

ChopmHupoBaHHOCT, YMEHUN XapaKTepu30BaTh (OMUCHIBATh) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KIATh  CYLIECTBOBAHWE  TE€HETUYECKOW  CBS3M  MEXIY
HEOPraHMYeCKUMHM  BEIIeCTBAMM € IIOMOINBIO  YpaBHEHUH

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdhopmupoBaHHOCTH YMEHUI TUTAHUPOBATH W BBIMOIHITh XUMUYECKHIMA
HKCHEPUMEHT (pa3lIoKeHHEe MEePOKCHJAa BOAOPOAAa B MPUCYTCTBUU
KaTajln3aropa, ONpeAeieHUe Cpelbl PAaCTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIMSHUE pPAa3IMYHBIX (PAKTOPOB Ha
CKOPOCTh ~XMMHYECKOM pEaKkIHu, peakud HOHHOTO OOMeHa,
KayeCTBEHHbIE PEeaKLUU Ha cysb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHMs, PELICHHE HKCIEPUMEHTANbHBIX 3aJay [0 TeMaMm
«Meramne» u «HemeTamib») B COOTBETCTBUM C MpPaBUIAMU TEXHUKH
0€30macHOCTH TpH OOpaIleHUH C BEIIECTBAMH M J1aOOpaTOPHBIM
000pyZI0BaHUEM; IPEJCTABIATh pe3yJbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (QOpME 3alMuCu YpPaBHEHMH COOTBETCTBYIOIIMX

peaknuii 1 GopMyITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YIHTATOB

2.8

ChopmupoBaHHOCT, yMEHHM COOJIFOATh TMpaBWIA  IOJIb30BAHUS
XUMHUYECKON TOCynoi W 1abopaTOpHBIM OOOpYyIOBAaHUEM, a TaKKe
mpaBmiia oOpalleHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO na6opaTopH51x XUMHNYECKHUX OIIBITOB

2.9

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MPOLIECCHI, JIeXKAIIHe B OCHOBE MPOMBILIJIEHHOTO MOJYYEHUSI CEpHOI
KHCIIOTBI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH IMpeACTaBICHUN 00
OOMMX HAYYHBIX TPHHIOUINAX ©  OJKOJOTHYECKHX TpodiiemMax

XUMHUYCCKOT'O IMMPONU3BOACTBA

XUMHUS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMHH B TO3HAHHUH
SBIICHUH TIPUPOIBI, B (DOPMHUPOBAHWUHM MBIIUICHUS U KYJBTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs TPAKTHYSCKUX 3alad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOLICHHA K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

3.2

CdhopmupoBaHHOCTH YMEHHI KPUTUYECKHU AHAIIM3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, IMOJy4aeMyl0 M3 pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh VIHTEpHET U Ipyrue)




3.3

CdhopmupoBaHHOCT, yMEHMI COOMIOATh MpaBUIa SKOJIOTHYECKH
1enecoo0pa3Horo MOBENEHUsI B OBITY M TPYAOBOM AESITETBHOCTH B
LENIAX COXPAaHEHHs CBOETO 3/0pOBbS U OKPYXalolled NpUPOIHOM

cpembl

3.4

Oco3HaBaThb OMACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHU3MBI
OIIpEeNENIEHHBIX BEIECTB, NOHUMas cMblci nokazarens 1K, noscHars
Ha MpUMepax crnocoObl YMEHbIIEHUSI U MPEAOTBPALLIEHUSI UX BPEIHOTO

BO3JECHCTBUS HA OPTAaHU3M YEIIOBEKA

3.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMpOBOAUTD BBIYHCIICHUA C
HUCIIOJIb30BAHUEM IIOHATHUA «MACCOBasg AO0JIs1I BCIICCTBA B PACTBOPCH»,
0O0BEMHBIX OTHOIICHHUM TIa30B Ipru XUMHYCCKHUX PCAKIHAX, MaCChI
BCIICCTBA HMJIN 00BEMa ra3oB MO HN3BCCTHOMY KOJMYCCTBY BCUICCTBA,
MacCcec HUIH O6’béMy OOHOI'o M3 YYAaCTBYHOIIHUX B PCAKIHUH BCUICCTB,
TCIIJI0BOI'O 3(1)(beKTa PCaKIMKM Ha OCHOBC 3dKOHOB COXPAaHCHUSA MACChI

BCIHICCTB, MPECBPALICHUA U COXPAHCHHA SHEPTIUU




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaAaHUSA

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

Hpe,Z[MCT OpFaHI/I‘{eCKOﬁ XHMUH: €€ BO3HHUKHOBCHHC, PA3BUTHC W 3HAUCHUC B
IMOJIYYCHUH HOBBIX BCIICCTB WM MATCPHAIOB. Teopm{ CTPOCHUA OPraHHYCCKUX

coenquHennit A.M. byTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHble (OPMYJIBl OpPraHUYECKUX BEIIECTB. | OMOJIOTHS, HW30MEpHSL.
XUMHUYECKasi CBSA3b B OPraHUYECKUX COCAVHCHUAX — OJMHAPHBIC U KpaTHBIC

CBiA3U. Hpe,Z[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHN4YCCKuUX BCUICCTB

1.3

Homenknatypa opraHu4ecKux COEIMHEHUH (CucTeMaTuyeckas) M TPUBHAJIbHBIC

Ha3BaHUS BaXKHEHIIINX HpCHCTaBHTeHCﬁ KJIaCCOB OPraHNYCCKNX BCIICCTB

VYri1eBOI0pOABI

2.1

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psaAa. MertaH W 3TaH —
MPOCTEHIINE TPEICTABUTEIN AlKaHOB: (U3MYECKWE W XHUMHYECKHE CBOMCTBA
(peakuuy 3aMelICHUs W TOPEHHUs), HAXOXKICHHE B MpPHPOJE, TMOIY4YeHHE U

IIPUMEHCHUEC

2.2

AJIKEHBI: COCTaB M CTPOECHHUE, FOMOJIOTMUECKUH psfl. DTWIEH U NPONHIEH —
NPOCTEUIINE TPEACTABUTENIN AIKCHOB: (PU3MUYECKHE W XUMHUYECKHE CBOWMCTBA
(peakMM TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTalid, OKHUCJICHUS H

MOJIMMEPU3AIIIH ), TOTyUYEeHUE U IPUMEHEHHE
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Ankanuensl: Oyrtaguen-1,3 u wMetwnOyraguen-1,3: crpoeHue, BakHEWIINE
XMMHUYECKHE CBOMCTBA (peakuus nonuMepusanuu). [lonydeHre cMHTETHYECKOIO

KayudyKa U Pe3HHBI
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AJKHMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTHYECKUN psll. AIICTHIICH —
MPOCTEHIINN TIPECTABUTENh AIKHHOB: COCTaB, CTPOCHHE, (U3NYCCKUE W
XMMHUYECKHUE CBOWCTBA (pEaKLUy IMIPUPOBaHUs, FaJIOT€HUPOBAHUS, THAPATALIH,

FOpCHI/Iﬂ), MNOJIYYCHHEC U IIPUMCHCHUC

2.5

Apensl. beHzon: cocraB, cTpoeHue, (PuU3NYECKHME W XUMHUYECKHE CBOMCTBA
(peakuyy raJoreHUpOBaHUs U HUTPOBAHMS), IOJIy4eHUE U TpuMeHeHue. Tomyou:
cocTaB, CTpoeHHe, (u3MYecKHe U  XHMHUYECKHE CBOicTBa  (peakuuu
raJJOreHUPOBAaHUSI M HUTPOBAHHUS), IOJyYEHHE U TNpUMEHEHHE. TOKCHUYHOCTb
apeHoB. ['eHeTHyeckas CBA3b MEXIy YIJIEBOAOPOAAMH, MPHHAUICKAIUMH K

Pa3IMYHBIM KJ1IaCCaM

2.6

[TpupoaHbIe UCTOYHHUKH YTIEBOAOPOAOB. [IpupoaHsblii ra3 u nomnyTHbIe HeQTIHbIE




ra3sl. Hetb u e€ mpoucxoxaenue. CriocoOsl nepepaboTku He(TH: MEeperoHka,
KPEKHHT (TepMUYECKUH, KaTaJUTUYECKHit), muponu3. [IpomyKTel mepepaboTku
HEePTH, MX TPUMEHEHHE B IMPOMBIIUICHHOCTH W B ObITy. KaMeHHBIN yromp u

IPOAYKTHI €r0 nepepaboTKu

KPICJ'IOp oacoAcpKaue OpraHn4eCKuc COCANHCHUA

3.1

[IpenenbHbIe OAHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOJ: CTpOeHue, pusnueckue
U XMMHMYECKHE  CBOMCTBAa  (peakuMM €  aKTHUBHBIMH  MeETaJlJlaMH,
raJoreHOBOJIOPOJaMH, 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

YCJIOBCKaA. HpI/IMCHeHI/Ie TJIMOCPHHA U OTHJICHIJTIMKOJIA

3.2

@deHos:  CTpOCHHE MOJICKYJbI, (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. I[Ipumenenue xupo. buonorudeckas poib

JKAPOB

3.6

YrieBoapl: cocTaB, KiIacCU(PUKAIUS yriIeBOJOB (MOHO-, IU- M TOJHCAXAPUIIBI).
['moko3a — mpocTedmuii MOHOcaxapua: OCOOEHHOCTH CTPOCHUS MOJIEKYIIbI,
busznyeckue W XUMHYECKHE CBOMCTBA (B3aUMOJACWUCTBHE C THUAPOKCUAOM
menu(Il),  okucimenme — amMmmadHBIM  pacTBopoM  okcuma  cepebpa(l),
BOCCTAaHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOZE, NMPUMEHEHHUE,
ouonoruueckas poib. Porocunres. OpyKkTo3a Kak U3oMep rioKo3bl. Kpaxman u
LEJUTI0N03a KaK MpUpOAHbIE moiuMepbl. CTpoeHHe Kpaxmajia W LEJUTFOJIO3bI.
dusnueckre M XHUMHUYECKHE CBOICTBa KpaxMmana (THUApPOJIN3, KauyeCTBEHHAas

peaxius ¢ HoJ0M)

A30Tc0z[ep>1<au1ne OpraHn4Y€CKHUC COCANMHCHUA

4.1

AMUHOKHCIIOTHI KaKk amM{(OTepHbIE OpraHUYecKkue coenuHeHus. Dusmueckue u
XMMHMUYECKHUE CBOMCTBA aMMHOKMCIOT (Ha NIpuUMepe INMIMHA). buomorndeckoe

3HaYeHHUE aMHMHOKUCIIOT. [lenTuabl




4.2

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

TUAPOJIN3, ACHATYpallKs, KaYeCTBEHHbIE PEAKIIMH Ha OENIKU

BBICOKOMOIEKYIISIPHBIE COCTMHEHMS

5.1

OCHOBHBIE TOHSATHS XUMHHU BBICOKOMOJIEKYJSPHBIX COEJUHEHUH: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJIUMEPU3ALIUN, CPETHSS MOJIEKYJIISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUH —

nojJmmMepus3anus 1 NOJIUKOHACHCALUA

5.2

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

Kay4yykoB. [losrydeHre CHHTETUYECKOrO Kay4dyKa U pe3UHbI

11 KVIACC

Kon

HpOBEpﬂEMbIﬁ IJIEMEHT COACPKaHUSA

1

TeopeTnuecknue OCHOBBI XUMUHU

1.1

XuMu4eckuit sneMeHT. AToM. Snpo aroma, U30TOMBI. DJIEKTPOHHAs 000I0YKa.
DHepreTuyeckue YpoBHH, MOTypPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcCo0eHHOCTH pacrpesieieHus] IIEKTPOHOB 10 OPOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPHOIO0B. DINEKTPOHHASI KOH(PUTYpAIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepruoanyeckas cucteMa XuMH4ecKux 31eMeHToB J[. M.
MenneneeBa. CBsi3b MEPHOIUYECKOTO 3akoHa U [lepumoanyeckoi CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CIOXHBIX BEIIECTB MO TpyHmaM U MEepHOIaM.

3HaueHue NepruoIMYECKOro 3aKOHa B pa3BUTUN HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. BuAbl XUMHUYECKOW  CBS3U
(koBajieHTHasi HEMOJIIpHAas U TMOJISIpHAsl, HMOHHAsA, MeTrajuinueckas). VOHBI:
KaTUOHBI U aHWOHBI. MeXxaHn3Mbl 00pa30BaHUs KOBAJCHTHON XMMHUYECKOM CBS3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoCTh. DnekTpooTpuiaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemiecTtBa MOJEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBAa. THIBl KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTH CBOMCTBA
BEIIECTB OT THUINA KPUCTAUINYECKONM pemeTku. [loHsTHE O OHUCHEpCHBIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpBl. MaccoBasi H0Ji1 BEIIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenkiatypa

HCOPTaHNYCCKUX BCIICCTB




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 Ilepuoanudeckoil cucTeMe XHMHUYECKHX
anemeHToB J.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. Obume ¢pusznyeckue cBoicTBa MeTauioB. CIUIaBbl METAJLIOB.

DJIEKTPOXUMHUYECKUH Pl HANIPSIKEHUH METAIITIOB

24

XUMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KA, KaJbIUi,
MarHuii, aJFOMHHHNA, IIUHK, XPOM, JKE€JIe30, Melb) M UX coemauHeHuit. OOmime

CII0COOBI IMMOJIYYCHH A MCTAJIJIOB. HpI/IMCHCHI/Ie MCTAlJIOB B 6LITy U TCXHHUKE

2.5

I'ereTmyeckas CBS3b HEOPTaHNYCCKUX BCIICCTB, IPHUHAIJIC)KAIIUX K pa3JIndHbIM

Ki1accaM

XUMHS U KU3Hb

3.1

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

BCIICCTB 1 XUMHUNYCCKHUX peaKuHﬁ

3.2

[IpencraBienust 06 OOIIMX HAyYHBIX MPHUHIIUIAX MPOMBIIIICHHOTO MONTYYEHUS
BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEIIECTB M MATEpUATIOB: BaKHEUIIINE
CTPOUTCJIBHBIC MaTCpUalibl, KOHCTPYKLIMOHHBIC MAaTCpHaJIbl, KpaCKH, CTCKIIO,
KepaMHUKa, MaTepuaabl i DJICKTPOHMKH, HAaHOMATEpHUANIbl, OpPraHUYECKUE U

MHUHCPAJIBbHBIC y,[[O6pCHI/I$I

33

Xumus u 3J0pPOBEE 4YCJIOBCKA: IIpaBWJia MCIIOJIB30BAHHA JICKAPCTBCHHBIX

MpenaparoB, MpaBuiia 6€30MacCHOTO UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMUU




B [IOBCEJIHEBHOMN KU3HHU
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