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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHUUM Ha YpOBHE CpeAHEro oOmiero oo6pa3zoBaHus
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®denepanuny», TpeOOBaHMA K pe3yabTaTaM OCBOEHUS
dbenepanbHOil  00pa30BaTEBHONW MPOTPAMMBI CPEHETO O00IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHS» B 00pa3oBaTeNIbHBIX opraHu3anusx Poccuiickoit
Qenepanyy, peaqu3yIOIIMX OCHOBHBbIE 0OOpa3oBaTeibHbIE MPOTpaMMBbI, U
OCHOBHBIX TONOXKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®enepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKe MpPOrpaMMbl MO XHUMHUH, K OIPEIAECICHHUIO
oO1elt cTpareruu 00y4eHUsl, BOCIIUTAHUS U Pa3BUTHSA 00yJarONUXCsl Cpe/ICTBAMU
yaeOHoro npeamera « Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTAaBHUIIU
koHuentyanbHeie mosioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHMN K YPOBHIO MOJTOTOBKHU
BBIITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeNbHON  OpraHu3aliy, SBISETCS HEOTHEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH IIEHHOCTH KacalTcs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJioBeKa, a TakKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pOBbI0 M MpUPOAHOW cpene. Peanusyercs Xxumuueckoe oOpa3oBaHUE
o0yyaromuxcsi Ha YPOBHE CPEIHEro o0IIero o0Opa3oBaHuUsi CpeliCTBaMU Y4eOHOTO
npeaMeTa «XHUMHS», COJIEPXKAHUE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHb B
nporpaMme MO0 XHMHUHU C YYETOM CHeHU(PUKH HAYKHM XUMHH, €€ 3HAYCHUS B
MO3HAHWUU TMPUPOJLI U B MaTE€pUAIbHOW >KM3HM OOIIECTBA, a TakXke C y4ETOM
o0muMX 1eaeid W NPHUHIMIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero obmiero oopazoBanus B Poccuiickoit denepanun.

XuMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyk poiib B
COBPEMEHHOW IMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEepHUATbHON KYJbTYPHI.
OHa BHOCHUT CBOU BKJIaJl B (DOPMUPOBAHKE PAIIMOHAIIBHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE
MPUPOIBI M YEIOBEKA, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHPA, OCO3HAHUS B3aWMOCBSIZH MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUs CTaja
HEOThEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMbBIM YCIOBHEM YCHEIIHOTIO
TpyJa W >KM3HUM KaxJI0ro ujgeHa oOmectBa. COBpeMEHHas XUMHsA Kak Hayka
co3uJiaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTHWM HalpaBlieHa HAa peElIeHUe
[JIO0ANBHBIX TPOOJIEM YCTOMYHMBOTO PpAa3BUTHUSA YEJIOBEYECTBA — CHIPHEBO,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacHOCTU U OXPaHbI 3J0POBBSI.

B coorBercTBUM C OOIIMMM WENSIMH W TNPUHLUUIIAMH CPEIHEro OOLIEro
oOpazoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmuxcsi, HEOOXOJUMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
00pa30BaHUsl B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  TIpeaAMeTa «XUMHs»  SBISIOTCS 0a30BbIE  KYpChI —
«Oprannyeckas xumus» U «OOIIass ¥ HEopraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU MO HEOPTaHWYECKOW XMMHH (C BKJIIOYEHHUEM 3HAHHUU U3 OOIIeld XUMUM) U
OpraHn4eckon xumuu. POpMUPOBaHME NAHHOW CHCTEMBI 3HAaHWU NPU U3YYEHUU
npeaMeTa oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHuss KypcoB — «Opranuueckas xumus» U «OOmas u
HEOopraHuveckas XUMHUs» cQopMUpoBaHa B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJIXOJa K U3Yy4YEeHHI0O Yy4eOHOro warepuasia u OOyCIIOBJICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpENEIEHHBIX
TEOPETUUECKNX YpPOBHAIX. Tak, B Kypce€ OpraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHSI OPraHMYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
OpPEICTaBICHUA O CTpoeHHH BemecTB. CBeneHHs 00 uU3y4aeMbBIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YTJIIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEOWHEHMI. B Kypce OpraHMyecKol XUMHHM TIOJYYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs MEPBOHAYAIILHbBIC
MPEJICTABICHHUS] O XMMHUYECKOM CBSI3U, KIACCU(UKALMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEAKIIUH.

[Tog HOBBIM yrJIOM 3peHuss B mpeaMmere «Xumus» 0a30BOr0 YypOBHS
paccMaTpuBaeTCs W3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUYECKU Marepuan U (PaKTOJIOTMYECKUME CBEIEHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» 00yYaronuMcsi TPEJOCTABISIETCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJO0JIOTHYECKUX TO3UIIMM,



rIy0o>ke TMOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011a011e# 10 00BSACHAIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUN O BaXXKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBax W NMPUMEHECHHH, a TAaKKE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpoTeKkaHusi jaomnosiHsercs B kypcax 10 m 11 kiaccoB
AJIEMEHTAMH COJICP)KAHUS, HMEIOIMMUMHU KYJIbTYPOJOTHUYECKUM U TMPUKIATHOU
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3U XUMHUH C
JIPYTMMH HayKaMmH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUYECKOU
JESTETHHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKU OCMBICIMBATh MH(POpMAIUIO U
OpUMEHSATh, €€ IS TIONOJIHEHUS 3HAHWM, pEeNICHUS WHTEUICKTYallbHBIX U
AKCIIEPUMEHTAIILHBIX MCCIIEA0BATENbCKUX 3a/1a4. B 1emom conepkanue yueOHOro
npeaMera  «XUMHUS»  JaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y 00Y4YarOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI Il NMOHUMAaHUs
dbunocopckux uaeH, Takux Kak: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOTO MHpa, OOYCIOBICEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[I03HABAEMOCTh TMPUPOJHBIX SBJICHUM MyTEM OKCIEPUMEHTAa U
pelieHrss TMPOTUBOPEYMH MEXAY HOBBIMU (akTaMH U TEOPETHUECKUMHU
IPEeANOChIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJIOTUUECKUX MpooOIieM, a
TaKKe MPo0JIeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/TaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUS, pPa3BUTUS U COLUAIM3ALUU
0o0yyYaromuxcsl MPUHATHIE MPOrpaMMONM MO XUMUM TOAXOJbI K OIPEACICHUIO
COJICp’)KaHUsl W TIOCTPOCHMSI TMpeAMETa MpeaycMaTpuBalOT (GOpMUPOBAHUE
VHUBEPCAIBHBIX yYEeOHBIX JEHCTBUI, HWMEIOIMMX 0a30BO€ 3HAYEHUE JIS
pPa3NUYHBIX BHJOB JICSITENIBHOCTU: pEUIEHUs TMpoOsieM, TOUCKa, aHaiu3a W
00paboTku nHOpMaILIMK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCJIEIOBATEIbCKON JEATEILHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnonaBaHuWs XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHus, MPU OMPeAeTICHUN
COJICPKATEIIbHOM XapaKTePUCTUKU IIeJIeM H3y4YeHUs IMpeaMeTa HampaBiIceHUEM
MEPBOCTEIICHHON 3HAYMMOCTHU TPAJIUIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTH 4YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOIMYECKOM TOYKH 3PEHUSI TAaKOM MOJAXOJ K OINpPEACNICHUIO IeNied H3ydeHUs
peaMeTa SBJISIETCS BIOJIHE OMPaB/IaHHBIM.



CornacHo AaHHOM TOYKE 3pPEHUsS TIJIaBHBIMH ILENSIMU HM3Yy4YE€HUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki) sBASIOTCS:

+ (QopmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUWA KakK BaKHEUIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIYEBBIC MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHMMAHHUE CYIIHOCTHU JOCTYIHBIX
00001IEHHI T MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHUS;

+ (opmupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHUYECKUX peaKlHi, HeoOXOAMMBIX ISl NpUOOpeTeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIICCTB W XUMUUYECKUX SIBJICHUMH,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

+ pa3BUTHE YMEHHUH U CIIOCOOOB AEATEIbHOCTH, CBI3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHUEM XHMHYECKOTO JKCIIEPUMEHTa, COOJOJIEHUEM TMPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny ¢ atum, coaepxkaTenbHas XapaKTEPUCTHKA LEIEH U 3a]1a4 U3YUYCHHUS
IpeaIMeTa B IPOrpaMMe 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHUCTEME CpeaHero oolmiero oopasoanusi. CeromaHs B
OpernojaBaHu  XUMHM B OOJIbIIEH  CTENEHH OTHAETCA  MPEANOYTECHUE
IPAKTUYECKONM KOMIIOHEHTE COJAep>KaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
NOJTOTOBKY BBIIMYCKHUKA 00IIE00pa3oBaTEIbHOM OpPraHW3alliy, BIAACIOLIEr0 HE
HAO0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu u
YMEHUSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUW M MPUMEHEHUS UX B PEaJbHOW >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM mNpu U3y4YEeHUH TMpeaMeTa «XUMHUS» JOMUHHUPYIOIEe
3Ha4Y€HHUE MPUOOPETAIOT TAKKE LIEJU U 33a]]a4H, KaK:

aganTamys 00yJaromuxcsl K YCIOBUSM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHHE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAaMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dbopMupoBaHre y OOYYalOIIUMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAIbHOE 3HAYEHUE i1 Pa3JU4YHbIX BHUJIOB
NEeSATENbHOCTH: PElIeHUs MpoOiieM, MoucKa, aHaiau3a U 00paboTku MHGOpMALIHH,
HEOOXOIUMBIX JUIsl MPUOOPETEHUsl OmbITa AEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TIO3HAHMM XUMHH, a TaKXKe JJISI OILEHKU C TMO3UIHUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPTraHM3M Y€JI0BEKa U IPUPOIHYIO CPEY;



pa3BUTHE T03HABATEIbHBIX HHTEPECOB, MHTEICKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarOIIMXCs: CHOCOOHOCTH CAaMOCTOSTEILHO IPUOOPETATH HOBBIE
3HAHUSA 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl IOUCKA M aHaIu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMALIUK XUMUYECKOTO COACPIKaHuUS;

dopMupoBaHUE U pa3BUTHE Y 00yUJAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU M MPOBEICHUU XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIIUTaHMe y oOyuarommxcsi yOeXKIEHHOCTH B  T'yMaHHCTUYECKON
HANpaBIEHHOCTH XUMHUHU, €€ BAXKHOW POJM B pEHICHHH TI00aIbHBIX MPOoOsIeM
paIoOHATBHOTO MPUPOAOIOIB30BaHNUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOJUMOCTH OEpeXKHOIo
OTHOILIEHUS K NIPUPOJIE€ M CBOEMY 3/I0pPOBBIO, a TaKKe NPUOOpPETEHHs] OIbITa
UCIIOJIb30BAaHUSl TOJMYYCHHBIX 3HAHUN I MPHUHATUS TPAMOTHBIX DEUICHUH B
CUTYaIlUsX, CBI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B yueOHOM maHe cpeaHero oOwero oOpa3OBaHUS NPEIAMET «XUMUD)
0a30BOro ypOBHS BXOJHUT B COCTaB NMpeAMETHOMN oOsactu «EcTecTBeHHO-HAyUYHBIE
pEeAMETHI».

OO1iee 9rcio 4acoB, OTBEEHHBIX JJIs U3YUCHHS] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obuiero oOpazoBaHusi, cocrabisieT 68 vacos: B 10 kimacce — 34 yaca (1
yac B Hejento), B 11 kimacce — 34 yaca (1 yac B Hezienio).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHU4YeCKON XMMHUHU

IIpeameT opraHHYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpPHANIOB. Teopus CTPOCHHsS OPraHHYECKHUX
coenunennit A. M. bytnepoBa, €€ ocHOBHbIE NOJI0KEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BellecTB. lomoisiorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenue o kiaccupukaluyu opraHnyeckux BemiecTB. HomeHnknarypa
OpraHUYEeCKUX COCJMHEHMH (CUCTeMaThyecKas) M TpUBHAJIbHbIE Ha3BaHUS
BAKHEMIIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHNEpPUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBPAIICHUIL:
O3HaKoOMJIEHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKMX BEUIECTB, HAONIOACHHE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILIEHUIO OPIAHUYECKUX BEUIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

ATKaHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKH psan. MeraH W 3TaH —
IpoCTelIne MPEJCTABUTENN AalIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAxXOXKJIEHUE B MPUPOJE, NOJYyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHUM Psii. DTUIIEH U MPONMWIEH —
OpOCTEHIINE NPEACTaBUTENN aJKEHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamaues-1,3 m MetunOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBa (peakius noaumepusanuu). [lomydeHne cUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUI psifl. ALIETHIIEH
— TpPOCTEHINNK TPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE W
XUMUYECKHE CBOMCTBA (pEaKkUMM I'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMsI), IOJyUYE€HUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHMe U XUMUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMUsSI U HUTPOBAHUS), MOJIYYEHUE U NPUMEHEHUE. T0myon:
cocmas, cmpoeHue, Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2aN02EHUPOBANUA U HUMPOBAHUS), noayuenue U npumeHneHue. TOKCUYHOCTD



apeHoB. ['eHeTMueckash CBs3b MEXKAY YIJIEBOAOPOJAMH, NPUHANICKAIIUMHU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHMKM YTIEBOAOPOAOB. I[IpupomHbIi ra3 W MOIyTHBIE
HedTanpie Ta3pl. Hedth u e€ mpoucxoxaenune. CrocoObl mepepabOTKu HETH:
NEPEeroHKa, KPEeKUHT (TePMUYECKUM, KaTAIUTUYECKUil), mnuponu3. I[IpomaykTs
nepepaboTKu HepTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHbIN
yToJib U MPOAYKTHI €r0 NepepadoTKU.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE C o0pa3laMH IJJacTMacc, KaydyKOB W PE3UHbI, KOJUIEKIMU
«Hedtp» u  «Yromp», MOJEIMPOBAHHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOHBIX, MPOBEACHUE OPAKTUYECKON PabOThI: MOJyYEHUE HTHIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnblie 3agaun.

Bbruncnenuss 1mo ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WJIM MPOAYKTA PEAKLINH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kuciiopoacoaep:kainue opranuyeckue coeJMHeHUs

IIpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
dusznueckue U XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMU METaJlJIaMH,
raJIOreHOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BoaopoaHbie CBS3M  MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€  CHOUPTBL. OTWIEHIJMKOIb M  TJIMLEPUH: CTPOEHUE,
¢usnyeckue W XUMHUYECKHME CBOMICTBa (B3aUMOJIEHCTBUE CO  IIEIOYHBIMU
MeTallllaMH, KaueCTBEHHas peakiusi Ha MHOTOAaTOMHbIE crupThl). JleiicTBUE Ha
opraHusM yenoseka. [[puMenenne rimmuepruHa U STUIEHTJIMKOJIS.

@deHOoM: CTPOCHUE MOJEKYJIbl, (PU3MUYECKUE UM XUMHUYECKHE CBOMCTBA.

Toxcuunocts denona. [Ipumenenue denomna.

Anpnerupl U KemoHvl. DOpMaNbIETHI, AaleTANbJCTUI. CTPOCHUE,
bu3nYecKue W XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KauyeCTBEHHBIE PEAKITNH ), TIOJyUYCHNUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeenbHbIe KapOOHOBBIC KHCIOTB. MypaBbuHaAs U
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
o0rue ISl Kiacca KUCIOT, Peakius 3TepuuKainmn), moTydeHHe U MIPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsl KHCIOTHI KaK MPEACTABUTEIIM BBHICIIMX KapOOHOBBIX
KHCITOT. MBLTa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

Cnoxnble 3GuUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [‘maponm3
cnoxHbBIX 3upos. XKupsl. ['maponus xupos. [IpumeHenne xupoB. bronornueckas
POJIb )KUPOB.



VYrineBoapl: cocTtaB, KiaccuuUKaluMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapubl). ['oko3a — nNpocTelinii MOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCICTBUE C
ruapokcunom Menu(ll), oxkucimenne amMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsbsle noaumepsl. CTpoeHHe Kpaxmana U
neono3bl.  du3nyeckue M XMUMHYECKHME CBOWCTBA Kpaxmana (TUIPOJIu3,
KauyeCTBEHHAsI PEAKIIUS C HOJOM).

OKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W HUX MPEBpaIlCHUI:
poBe/ieHHe, HAOJIIOJICHHE W ONKMCAHWE JIEMOHCTPALIMOHHBIX OMNBITOB: TOPEHHUE
CIOUPTOB, KAaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJa
okcusoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TIIMIIEPUHA C
ruapokcunom menu(ll)), anprerugoB (OKMCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), BzammopeicTBUE Kpaxmanga C HOAOM),
IPOBEJICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Boruncnenuss mo ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, oO0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

A3oTcoaeprkane OpraHuuecKue COeIMHEHNUS.

AMUHOKHUCIIOTH Kak aM(pOTepHbIe OpraHnyeckue coeanHenus. dOusnueckue
U XUMHUYECKUE CBOICTBA aMHHOKMCIOT (Ha mpuMepe riuuuHa). buonorumueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. IlepBuunas,
BTOpUYHAs W TPETHYHAs CTPYKTypa OenKkoB. XWMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIeCTB W UX MpeBpaIleHUi:
HaA0JII0/ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypalus OCNKOB Mpu
HarpeBaHHM, LIBETHbIE PEaKLUU OEIKOB.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3AILUU, CPEAHSST MOJICKYJIApHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCAMHEHUN —
MOJIMMEpU3aIUs U OJUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M WX IPEBpaALICHUI:
O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanus MexnpeIMeTHBIX CBA3EH MPU U3YYEHUU OPTraHUYECKON XUMUU B
10  kjmacce  OCYWIECTBIISIETCS ~ 4Yepe3  HUCIOJb30BaHME  Kak  OOIIMX
€CTECTBEHHOHAYYHBIX TMMOHSATHUN, TaK W MOHSTUH, SBISIOMNUXCS CUCTEMHBIMHU IS
OTJICTLHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MMOHATHSA: SBJIEHUE, HAYYHBIN (PaKT, rumoTesa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccHu(HKAIMs, MEPUOIUNIHOCTh, HAOIIOICHHE,
U3MEpEeHUe, SIKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: wMaTepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJICKYJa,
OHEPreTUYECKU YypOBEHb, BEIIECTBO, TeEJO, OO0BEM, arperaTHoOe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIUUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3MeE,
doTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
PECYPCBHI.

TexHonOTHSA: TNHINEBBIC MPOAYKTHI, OCHOBBI PAlMOHAIHHOTO TUTAHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE M KOCMETHYECKHUE TIPeTapaThl, MaTepuaIbl U3
UCKYCCTBEHHBIX 1 CHHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI XUMUM

XUMUYECKH 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKue YPOBHU, MOAYPOBHU. ATOMHBIE opOutanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH paclpe/iesieHUs 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHASI KOH(PUTYpals AaTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XMMUUYECKHUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepuoauueckoit cuCTEMBbI
xumuyeckux aneMeHToB JI. M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEU CTPOEHMUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUA CBOWCTB XUMHUUYECKHX 3JJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYMIaM W TEPHOJaM.
3HaueHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenne BemecTBa. XUMHYECKas CBsSI3b. BuUAbl XUMHUYECKOW CBS3H
(KOBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKON CBA3M (OOMEHHBII UM JIOHOPHO-
aKlenTopHblil). BogoponHas cBsi3b. BajneHTHOCTh. DJIEKTPOOTPULATEIBHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIDHOIO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAINYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEILECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonsTue o mucnepcHbIX cucremax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBast 40JI BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. [‘€HeTHYecKas CBSI3b HEOPraHWYECKHUX BELIECTB,
NpUHAJJISKAIINX K PAa3IMYHBIM KJlaccaM.

Xumudeckas  peaknusa.  Krnaccudukamms — XMMHYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMyYHbIX (PakTopoB. OOpaTUMBbIC
peakunu. XuMu4yeckoe paBHoBecue. MakTopbl, BIHSIOMME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlartenbe.

DnekTpoiuTuueckas nuccounanus. CuibHbIe U ciadblie AIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs,, HEUTPAJIbHAS, IIEIIOYHAS.

OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIEC PEAKIUU.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BELIECTB W UX MPEBpAILICHHI:
nemoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMeHtoB Jl. .
MenneneeBay, M3ydeHHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOIIOJeHUE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJIa B MPHUCYTCTBUM KAaTAIN3AaTOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHJMUKATOpa, PpEeaKIMd HMOHHOro oOMEHa),
IPOBEJICHUE NPAKTUYECKON paboThl «BnusHue pa3nuuHbIX (akKTOPOB HA CKOPOCTh
XUMHUYECKOUN pEeaKium.

Pacuérnblie 3agaun.

Pacuérsl 10 ypaBHEHUSIM XHMMHUYECKHX pEaKlUHil, B TOM 4YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MaccOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi XuMus

Hemerammer.  Ilonoxenne HemerauioB B Ilepuoandeckoil  cucreme
xuMHU4eckux sjiemMeHToB [[. M. MeHnaeneeBa U OCOOEHHOCTH CTPOCHHUS aTOMOB.
dusnyueckre CBONCTBA HEMETAIOB. AJUIOTPONHsS HEMETalioB (HAa MpuMepe
KHCJIOpOJIa, cephbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIIOB,
KHCIIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHU ).

[IprMeHEHNE BaXKHENIIINX HEMETAINIOB U UX COETMHEHHIA.



Meramnel. Ilonoxenne meramnoB B llepuoandeckoil cUCTEME XHMHYECKHUX
sanemenToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000J0YEK
aToMOB MeTtajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIiaBbl METaJLIOB.
DIEKTPOXUMHUYECKUN PsiJT HAMIPSYKEHUI METaJIOB.

XUMHUYECKHE CBOWMCTBA BaKHEHIIUX METAJUIOB (HATPHM, KaJWi, KaJIbITUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6mume cnocoObl MoiayyeHus MeTtaioB. IIpumeHeHue MeTamioB B ObITY U
TE€XHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX IPEBPALICHUA:
U3y4YeHHE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3lOB HEMETAJIOB, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HaOJIOJICHUE U OIUCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IEJ04Yel, KAUeCTBEHHbIE PEAKIIMU Ha KATUOHBI METAJLIIOB).

Pacuérnble 3anaun.

Pacuétel maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacu€rbl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIUH, €CIU OJHO
U3 BEILIECTB UMEET NMPUMECH.

XuMHuA U KM3Hb

Ponp xuMuu B oOecrieueHHH 3KOJOTUYECKOM, IHEPTeTUUYECKON U MUIIEBOMN
0€30MacHOCTH, Pa3BUTHUM MeTUIUHBL [lOHSITHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKLIHM.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUNAX  TPOMBIILIEHHOTO
MOJIyYEHHUSI BAXKHEUILINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEHUIINE CTPOUTEIHHBIC
MaTepuanbl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpAacKH, CTEKJIO, KepaMmuKa,
Marepuanbl s 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPTaHUYECKUE WU MHUHEPAJIbHbBIC
ya00peHHUS.

XuMHUSIT U 3I0POBbBE YEJIOBEKA: MpaBUJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOT0 UCIOIb30BaHUs MPEMapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsi3ed MpU  HM3y4YeHHH OO0Ied u
HEOpPraHU4eCcKorW XuMuU B 11 Kiacce oCyIlIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSITUM, Tak W TOHSATUN, SBIISIIOLIUXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mMe ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: HAy4YHBIH (akT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEPUOJAUYHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dusuKa: MaTepus, SHEPTUS, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHE BEIUYMUHBI U €UHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  knmetrka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHoIoTHus: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, MPOW3BOJICTBO
CTPOUTENBbHBIX MaTEpPUANIOB, CEIbLCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHILEBAS
MPOMBINIJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIILJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TpenapaToB, MNPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUAaoB,
3JIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOT'PAMMEBI 110 XM
HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PeE3yJbTaTaM OCBOCHHUS
0o0yJaromMMHUCI TIporpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3paboOTKM IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTrpaMM CPEIHEro oOIero
00pa3oBaHUsl SIBISETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEITEIBHOCTHBIM IOJAXOAOM B CTPYKTypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUA MpeaMeTa «XHUMHsD) Ha YpPOBHE CPEIHETO
o0111ero oO0pa3oBaHus BBIICICHBI CIEAYIOITNE COCTABIISIONIHUE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAEIEHHUIO;

HaJIMY1e MOTHBAIIMU K 00YUYECHHUIO;

[[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUHN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAJAULIUIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIMXCs PYKOBOJACTBOBATHCS B CBOEH
JNEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IMPUCYIIMMHU LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YKe MPaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE PE3YJBTATBl OCBOCHHS MpeaMeTa «XHUMUs JOCTUTalOTCS B
CIMHCTBE YYEOHOW ¥ BOCHUTATEIHHOW JCATEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COUUOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U ujceajaMd POCCHUMCKOTO TI'pakJIaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMUd W TpaBWIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoileccaMm
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTH
00ydJaromuxcs.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUA NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIBITA [MO3HABATEIIPHOM M TMPAKTUUECKON JEesSTEeIbHOCTH
00yyaroIMXCcs MO peanu3alui MPUHATHIX B 00IECTBE IIEHHOCTEW, B TOM YHUCIIE B
YacTHU:

1) rpaxaaHCKOro BOCIIUTAHMS:

OCO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBAXKEHUS K 3aKOHY W IIPABOIOPSAJIKY;

MPEJICTABICHUS] O COLUMAIBHBIX HOPMax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PELIEHUU y4e€OHBIX M MO3HABATENbHBIX 33/a4, BBINOJHEHUU
XUMHUYECKUX KCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMAaThb MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTHI IPYTUX MPU aHATN3€ Pa3TUYHBIX BUJOB YUEOHOU ESATEeIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOIO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcCJEIHI0
OT€YECTBECHHON XHUMUMU,;

YBOXEHUA K MpOIecCy TBOpPUECTBA B 00JACTH TEOPHUH U IMPAKTUUYECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHHUSI HAYKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
HNOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpPECA M [O3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUM MU MOCIEIYIOUIEM
aHaJin3e MHPOpMAIMU O MEPEJOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 MOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBSI3aHHbIE C XMMHUYECKUMU SIBJICHUSMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUMBATH CBOE IOBEJIEHUWE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHUE IIOCJIEACTBUI 3THX
MOCTYTIKOB;

4) popMHUPOBAHUSA KYJbTYPbI 310POBbSI:

NOHUMaHUSl LEHHOCTEH 310pOBOro U 0e30macHoro odpasza IKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHrss mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BEUIECTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0e30IacHOro MOBEJACHHS B CUTYAIUsIX, YTPOXKAIOIMINX 37J0POBBIO U KU3HHU JIIOCH;

OCO3HaHUs MOCHEACTBUM U HENPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOseHus
AJIKOT0JIs, HAPKOTHUKOB, KYpEHHs);

5) Tpy10BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATENbCKON
NEeSATENbHOCTH, OOILNECTBEHHO IOJE3HOM, TBOPYECKOW W  JIpPYrux BHAAX
NESATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PELICHUHM MPAKTUYECKUX 3a]a4y
COIMaIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEHHUIO Mpodeccuil pa3InyHOro poja, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XUMUH;

YBaXEHHUS K TPYHy, JIIOJIAM TPyJa U pe3yiabTaraM TPYJIOBOU JESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHIWBHIYaJbHOH TPaCKTOPHH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIaHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpedHoCTel 00111eCTBa;

6) 3K0JIOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU II€JIECO00PAa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CyIIECTBOBAHMS KU3HU Ha 3EMIJIE;

MOHUMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COMAIIBHOMN CPEBI;

OCO3HAaHMS HEOOXOJMMOCTH WCIIOJIB30BAaHMS JIOCTIDKCHUN XUMHHU IS
pEILIEHHS BOIIPOCOB PAMOHATIBHOTO MPUPOIAOIIOIb30BAHHUS;

AKTUBHOTO HENPHUATHS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYXkKaKOIIEH
OPUPOJIHOM cpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArOMPUATHBIE AKOJOTHUECKUE
MOCIIEICTBUS NIPEANTPUHUMAEMBIX JICUCTBUM U MTPEIOTBPAIIATh UX;

HAJINYUS PAa3BUTOr0 3KOJOTHYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIIBITA eI TEIIbHOCTH AKOJIOTUYECKOH HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEILHOW, KOMMYHMKATUBHOW U COLUAIBHOU
MpaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemohooum;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH,

MOHUMAaHUS CHeNU(PUKA XUMHH KaK HayKd, OCO3HAaHUSA €€ ponu B
(GbOpMUPOBAaHUH PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUH IIEJIOCTHOTO
npeACcTaBiIeHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOIBI U UYeJOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpobJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCO0OM 3HAYUMOCTHM XUMHUHU JUIsI COBPEMEHHOMU
UUBWIN3AIUA: B €€ TYMAHUCTUYECKOW HAMPABJIECHHOCTH W BAXXKHOW POIU B
CO3/TaHUM HOBOM 0a3bl MaTEpHAIBHOW KYJIBTYPHI, PEIICHUH TJI00abHBIX TTPoOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, JHEPIreTUUYECKOU, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00ECTICYEHUU YCIOBUM
YCHENTHOTO TPpyAa H OSKOJOTHYECKH KOMGPOPTHOW KU3HHM KaXKIOrO UiIeHA
o0111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTydaeMble 3HAHUS U1 aHAIHU3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
POUCXOAIINX B HEM M3MEHCHHI, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOMHUXCS JaHHBIX C TENIbI0 IOTyYeHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIB30BaTh XUMHUYECKUE 3HAHUS IS
pEIICHHS TIPOOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATEIbCKON eI TETHHOCTH,

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEepeca K 0COOEHHOCTAM TPyJa B pasNUYHBIX cepax MpodecCHOHaTHLHON

NEATEILHOCTH.
METANPEIMETHBIE PE3YJIBTATHBI

MertanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO TMpeaMeTa «XHMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYUMblE Ui (OPMHUPOBAHUS  MHUPOBO33PCHUS  OOyUYaIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAayYHbIC MOHSATHUS, OTPaXKAIOIINE
[IEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHENU(PHUKY METOOB ITO3HAHU,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
MPoIIeCC, CUCTeMa, HAYYHBIN (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOIeHNE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yYHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUS (IMO3HABATEIIbHBIC, KOMMYHHUKATHUBHEIE,

PEryJISITUBHEIE), o0ecreunBaronye dbopmupoBaHue (byHKUIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU 00yYarOIINXCs;
CIIOCOOHOCTh 00y4YaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAJIbHBIC y4eOHBIC
JEUCTBUSI B IO3HABATEIBHON U COIMAJIBHOM TTPAKTHKE.

MertanpenMeTHbIe Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMHU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBJaaenue YHUBEPCAJTbHBIMHU Y4eOHBIMH NMO3HABATEJbLHBIMH
JeHCTBUSIMM:

1) 6a3oBble JJOrNYecKHe AeiiCTBHS:

CaMOCTOSITEIBHO  (OPMYJIUPOBATh W aKTyaJIM3WpOBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpPEACNATh 1IN JCSITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C IMTOCTABIICHHBIMU IEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISATh XapaKTEpHbIE MPU3HAKU MOHSATUM M YCTaHABIMBATH WX B3aUMOCBS3b,



UCII0JI30BaTh COOTBETCTBYIOLIUE MOHITHS JJIsl OOBSICHEHUSI OTJEIbHBIX (PaKTOB U
SIBIICHUM;

BBIOMPATh OCHOBAaHMUS M KPUTEPUM A KiIacCU(PUKALMK BEUIECTB U
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBaTh NPUYMHHO-CIECICTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
AQHAJIOTMH), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B pPaccMaTpHUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIIOUCHUS,

IPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIETH, MPE0OPA30BBIBATH MOIETbHBIE MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTAa, XUMUYecKas (opMmyia, ypaBHEHHME XHWMHYECKOU
peaKknuu — TMPU PEHICHUH Y4YEOHBIX MO3HABATEIBHBIX M IMPAKTUYECKHX 3ajad,
IPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEICTABICHUS JJISl BBISIBICHUS XapaKTEPHBIX
NIPU3HAKOB U3yYAEMBbIX BEIIECTB U XUMUYECKUX PEAKIIAMN.

2) 0a3oBbIe HCCIEA0BATEIbCKHE TeiiCTBHS:

BJIQZIETh OCHOBAMH METOJIOB HAyYHOI'O MO3HAHUS BELIECTB M XUMHUYECKHX
peakuui;

(dbopMyIMpOBaTh LIENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYJIHMPOBAaHHBIE BOIMPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI AJiA (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHMUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOMIOaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyJIHpOBaThH
000011IEHHS Y BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM M MPOEKTHOMN
NEeSATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
NOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3InyHbIX
METO/0B IMO3HAHMUS.

3) pa6ora ¢ undgopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHMOpManuu (Hay4HO-
NomyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcebl HTEpHETa), aHamM3UpOBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (HOpM
peACTaBICHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTB;



(opMyIHpOBaTh 3alpoOChl U NPUMEHATH PA3JIMYHBIE METOJbI IIPU MOUCKE U
orObope wuH(poOpMalMK, HEOOXOAMMOW JJIs BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCMHOJIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUN U Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uH(popmalu (cxeMbl, rpaduKH, JuarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

WCIIONIb30BAaTh HAYUYHBIM SI3BIK B KauyecTBE CpeACTBA npu pabore cC
XUMHUYECKON HMH(pOpMaIMeil: NpUMEHATh MEXINpeAMeTHble ((pusmueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbL, (POpMYJIbI, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEACTBA
HarJIsIJHOCTH.

OBianeHue yHuUBepCcaJbHBIMUA KOMMYHHMKATHBHBIMHM A€l CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TE€MBI B XOJI€ JUajora u/uiu
JUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  INPEAJIOKEHUS
OTHOCUTEJIBHO BBINOTHEHUS IPEITI0KEHHON 3a/1auH;

BBICTYNATh C NPE3EHTAUMEN pe3yJbTaTOB IMO3HABATEIBHOW AESTEIBHOCTH,
NOJIyYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMH TP BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl M0 HUCCIEIOBAHUIO CBOWMCTB
U3y4YaeMbIX BEIECTB, pealu3aluud y4eOHOro npoekra u (popmMyIupoBaTh BHIBOBI
0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIVIACOBAHMS MO3ULIUNA B
x0J1e 00Cy X IeHHS 1 OOMEHa MHCHUSIMH.

OBiageHue yHUBepPCaJbHBIMHU PEryJIsITHBHBIMH ACHCTBUSIMU:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYINECTBIATH CBOK I103HABATEIBHYIO
NesTeNbHOCTh, Ompenensis €€ Leaud M 3aJadyd, KOHTPOJIHUPOBaTH W IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpEAjaraéMblid aJIroput™M JACHCTBUH NpuU
BBIMOJTHEHUH Y4E€OHBIX UM HCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA C€NOCOO MX pelIeHHs C YYETOM IMOIY4YeHMs] HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEU JI€ATEIbHOCTH HAa OCHOBE CaMOaHalIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATbBI
10 KJTACC

[IpeameTHbie  pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS
OTPaXKaIOT:

c(hOPMUPOBAHHOCTb  MPEACTABJICHHUM O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJIM XMMHUM B TIO3HAHWUU SBJICHHUM



npupoAbl, B  (QOPMUPOBAHMM MBIIUIEHUS W KYyJbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM JIJIS pEIICHUs] TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHSI K CBOEMY 3JIOPOBBIO U MPUPOJIHOU
cpexne;

BJIQJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATHS (XMMHUYECKHUHA DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (popmyna (pa3BEpHYTass W COKpAIIEHHAS), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJIHBIN CKEJIeT, (DYHKIIMOHAIbHAS TPYIINa,
paguKai, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKHI PsAJZl, TOMOJIOTH, YTJIEBOJIOPOIbI,
KUCIIOPOJ, U a30TCOJEpXkAIIhe COCAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAUHEHUS); TEOPUM U 3aKOHBI (TEOPHUS CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHUU; MUPOBO33PEHUYECKHE 3HAHUS,
JeXalMe B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PaKTOIOrHUUEeCKUEe CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU U
0€30MMacHOM HCMOJb30BAHUM BaXKHEHIIUX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JAEATETbHOCTU YEJI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTMMCAHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COSAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHM HCIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JJIS
COCTAaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKHX BEHIECTB W ypaBHEHUH XUMHUYECKUX pPEaAKIUH,
U3TOTaBIMBATh MOJIEM MOJIEKYJ OPraHUYECKHX BEHIECTB JJISI WJLTFOCTpAIUU X
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIIMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPraHUYECKUX BEIIECTB [0 HX COCTAaBY M CTPOCHHID K OMNPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuM (yriieBOJOpPOAbl, KHUCIOPOA U a30TcoJepKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHMS), JaBaTh WM Ha3BaHUA 110
cucrematnuecko HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIBHbBIC
HA3BaHUSI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AallETHUIICH,
ATWICHIJIUKOb, TIUIEpUH, (HeHon, Gopmanbaerus, aleTaibIeruja, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIUH);

c(OpPMHUPOBAHHOCTh, YMEHHS OMNPENCISITh BUABI XUMHUYECKON CBS3M B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TIOJOXKEHHUSI TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. byTiepoBa 11t 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUSI MACChl BEILIECTB,;

c(OpMHPOBAHHOCT,  YMEHHH  XapaKTepuU30BaThb  COCTaB, CTPOCHHUE,
dusznueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPTraHUYECKMX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIMJICH, alleTHJICH,
Oyranuen-1,3, metunodyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ITHJICHIJIUKOJIb,
rIIAIepyH, (EHOJI, aleTalbICTH I, MypaBbUHAS W YKCyCHas KHUCJIOTHI, TJIFOKO3a,
Kpaxmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATH T€HETUUECKYIO
CBS3b MEXJYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaAKIUN ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chipbs  (HE(pTh, TPHUPOAHBIM Ta3, Yyrojib), CHOCOOBI WX TEPEePadOTKU U
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUMCICHUS MO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO U3 HMCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHHH BJAJIETh CUCTEMON 3HAHUKA 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SBJICHUMN (HAOJIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
WCIOJB30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS I TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
MoCcyIoM U J1aboOpaTOPHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
AKCIEPUMEHT (TIPEBpaIlleHHs] OPTaHUUYECKUX BEIIECTB MPU HArpEeBaHUU, MTOTYUYCHHUE
ATUJIEHA U U3YYEHUE €ro CBOWMCTB, KA4Y€CTBEHHbIC pEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWH, I[BETHHIE PEAKIUU OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKH O€30MaCHOCTH TIpU OOpalleHuu ¢
BEIIECTBAMU U JIaOOPATOPHBIM O0OpPYJOBAaHUEM, TIPEACTABISATH PE3yJIbTaThl
XUMUYECKOTO JKCIEepuMeHTa B (GopMe 3aluCh YpaBHEHUM COOTBETCTBYIOIIMX
peaknmii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE dTUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(bOpMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBA MAacCOBOM
uHpopmaiu, IHTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBWia  IKOJOTHYECKHU
[eJIeCO00pa3HOro TMOBEJEHU B OBITY M TPYIOBOM JEATEIbHOCTH B IENAX
COXpaHEHUSI CBOETO 3J0POBBS U OKPYKAIOIICH TPHUPOTHOW Cpeibl, OCO3HABATH
OMACHOCTh BO3JICUCTBHSI HA JKUBBIE OPTaHU3MBI OIPEACIEHHBIX OPTraHUYECKHUX
BEIIECTB, MOHKUMAsi cMbici Tokaszatens [I/JIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHUS HMX BPEAHOTO BO3JCHCTBUS Ha OPraHU3M
YeNI0BEKa,

JUTsE OOYYarOIIMXCSl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS: YMEHHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBHISIIMX OOYYaIOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nns 3anucu XuMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUsA Kypca «OOmass ¥ HeopraHUYecKas
XUMUSD OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM COCTaBISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHMUM MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUU BJIEMEHT, aToM, W30TOMN, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAsI, MOHHAS, METAJUIMYECKAasi, BOJIOPOJIHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TUNBl ~ XUMHUYECKUX  pPEAKUUW, PpacTBOpP, DJIEKTPOJIUTHI,  HEIJEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckui 3akon /. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS! U MPEBpAIECHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XHUMUU,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIINE B OCHOBE INMOHUMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOrMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaXKHEHIITUX HEOPraHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM S TEIHHOCTH YEIIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMUCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIHMKY JIJIS
coctaBieHuss (OpPMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  pEaKIUid,
cucrematudeckyto HoMeHKIaTypy (IUPAC) u TpuBHUaibHbIC HA3BAHUS OTACIBHBIX
HEOPraHUYECKUX BeIIEeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETaIIEHAS] U3BECTh, TUTHEBAs COJA, MTUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPECNISITh BaJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHUSX PA3IUYHOrO0 COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMUECKasi, BOJIOPO/IHAS) B COCIUHEHUSX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAas, MOJEKYJspHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CPe/bl B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIUHCHU;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh IPUHAIICKHOCTD
HEOPraHWYEeCKUX BEIIECTB IO HMX COCTaBy K OINpPEAeEHHOMY Kiaccy/rpyIe
COCAMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PaCKpBHIBATh CMBICI MEPUOANYECKOrO 3aKoHa /.
N. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATUZUPYIOLTYI0, 00BICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHUPOBAHHOCT, yMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »djieMeHTOB |—4 mnepuonoB Ilepuoanueckoil cucrembl
xumudeckux sneMmentoB JI. M. MenneneeBa, ucnosib3ysi MOHATHS «S-, p-, d-
AJIIEKTPOHHBIE opouTanny, «QHEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEIUHEHUI
10 repuoaam u rpynnam llepuoanueckor cucremMpl XuMu4ecKux 3eMeHToB [l. W.
MeHnpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMUYECKHE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMUYHBIX  KJIACCOB,
MOATBEPKIATh CYIECTBOBAHUE TEHETUYECKOW CBA3UM MEXKAY HEOPTraHUYEeCKUMHU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU I10
pa3IMUHBIM TIPU3HAKaM (YUCIYy M COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
s dekTy peakiru, U3MEHEHHUIO CTENEHEH OKHUCJIEHUs 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHHS PEAKIMN pa3IUIHBIX
THUTIOB, MOJHBIE U COKpAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUHUThIBas
YCJIOBUSI, IPU KOTOPBIX ITU PEAKIIMH UAYT O KOHIIA;



c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOATBEPKIAIOLIUE
KauyeCTBCHHBI COCTaB pPa3jUYHBIX HEOPTraHWYECKUX BEIIECTB, pPacCIO3HABaTh
OTIBITHBIM TYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIICCTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh  CYIIHOCTh  OKHUCJIHUTEIbHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUKA MOCPEACTBOM COCTABJICHHUS 3JICKTPOHHOTO OajlaHca
ATHUX PEAKIINI;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEITHEro Bo3aeicTus (nmpunuun Jle llatense);

c(OPMHPOBAHHOCT, YMCHHUH XapaKTepHU30BaTh XHMHYECKHE IPOIIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTHh NPENCTABICHUNA 00 OOMMX HAyYHBIX MPUHIMAIMAX U
AKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHATHUS «MaccoBas JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUNA Ta30B
MIPU XUMHUYECKUX PEAKITUIX, MAaCChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BCIIECTB, IPEBPAILCHUS U COXPAHCHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHHI COOJIFOIATh MpaBuja MOJIb30BAHUS XUMUICCKON
MOCYIO W J1abOpaTOpHBIM OOOPYIOBAaHWEM, a TakKKe MpaBuia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCT, yMEHUH IUIAHUPOBATH M BBIMOJTHATH XHUMHYECCKUH
AKCIIEPUMEHT (pa3lIo’KeHHE TMEPOKCHIa BOJOPOAA B MPHUCYTCTBUHU KaTaau3aTropa,
OTIPENIETICHNE CpPEllbl PAacCTBOPOB BEHIECTB C IOMOINBI0 YHHBEPCAIBHOTO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON peakiuu,
peaklMi HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEaKIUMU Ha cyib(dar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCICPUMCHTAIBHBIX 3a71a4 TI0
TeMaM «Metamey u «Hemeramib»y) B COOTBETCTBHHM C TPABUJIAMH TEXHUKH
0e30macHOCTH MPU OOpAIeHUH ¢ BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEICTaBIATh PE3YJbTaThl XHWMHUYECKOIO0 OHKCIIEpUMEHTa B (QopMe 3alucu
ypaBHCHUN COOTBETCTBYIONIUX peakIui W (OPMYJIUPOBATH BBHIBOJLI HAa OCHOBE
ATUX PE3YIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHMHUYCCKYIO
uH(pOpMAINIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOMU
KOMMYyHUKaluu, UHTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBWia  IKOJOTHYECKHU
[eJIeCO00pa3HOro TMOBEJEHU B OBITY M TPYIOBOM JEATEIbHOCTH B IENAX
COXPAaHEHHUs CBOETO 3J0POBBS M OKpYXKAIOIIEW MPHUPOJHON Cpeibl, 0OCO3HABATH
OIaCHOCTh BO3CMCTBUSI Ha )KMBbIE OPraHU3MBbI ONPEACIEHHBIX BELIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHbBIICHUS U
NPEIOTBPAICHHS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKa,

g 00YyYaromIMXCsi ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HaHHA OO0 OCHOBHBIX JIOCTYMHBIX METOAAX IMO3HAHUSA BEUIECTB U
XUMHYECKUX SIBIICHUM;

JUISL  CAENBIX M CIA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpailns nis 3anucu XuMHAYeCKUuX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHnoBanue
pa3esioB M TeM
NporpamMmbl

KoanuyecTBO 4acos

KoHnTposbHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

JIeKTPOHHbIE
(uudpossie)
o0pa3oBare/ibHbIE

pecypchbl

Paznen 1. TeopeTuueckue oc

HOBBI opralmqecxoﬁ XUMHHA

1.1

[Ipenmer
OpraHUYECKOU
xumuu. Teopust
CTPOCHHUS
OpPraHMYECKUX
coennHeHu A. M.
bytneposa

Hroro no pazneny

Paznea 2. YrieBoaopoabl

2.1

[IpenenbHble
YTJIIEBOIOPOBI —
aJIKaHbI

22

Hemnpenenbubie
YTJIE€BOAOPOABL:
AJIKEHBI, AJIKAUCHBIL,
QJIKMHBI

2.3

Apomaruueckue
YIJIEBOIOPObI

24

[Ipuponusie




NCTOYHUKHN
YTIEBOIOPOAOB U X
nepepaboTka

Hroro no pazaeny 13

Pa3znen 3. Kuciiopoacoaep:kamme opranndeckne coeTuHeHNUsI

3.1 Cruprtel. @enon 3
AJbIeTUIbI.
32 KapGoHoBbie .
KHUCIIOTHI. CII0KHBIE
3upsI
33 VYrieBoasl 3 2
Uroro no pazneny 13

Pa3znen 4. A3oTcoaep:xaimme opraHnvecKkue coexnHeHust

AMUHEI.
4.1 AMUHOKUCIIOTEL. 3
benkn
Wroro no pazaeny 3

Paspnen S. BoicokoMo1eKyJIsSIDHBIE COeIUHEHUSA

51 [TnacTMacchl. )
' Kayuyxku. Bonokna
Wroro no pazneny 2
OBIEE KOJIMYECTBO 34 3

YACOBIIO ITPOI'PAMME




11 KVIACC

KoaudecTBO yacoB D1eKTPOHHBIE
HaumeHnoBanue
Ne (uugposbIe)
pa3aesioB M TeM Konrtpoabubie | IlpakTnueckue
n/m Bcero o0pa3oBare/ibHbIE
NMpOrpaMmbI padoThI padoThI
pecypcebl
Pa3zgen 1. TeopeTudyeckue 0CHOBbI XMMUM
CrpoeHue aToMOB.
[Tepuoanueckuii 3aKk0H
L1 u Ilepnonnueckas 3
) cHUcTeEMa XUMHUYECKHUX
anemenToB /l. H.
MenpeneeBa
CrpoeHue BelecTna.
1.2 Muoroobpasue 4
BEIIECTB
1.3 XHUMHUUYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuveckasi xuMusi
2.1 Mertannsl 1
22 Hemertanmsl 1 1
CBs13p HEOpraHMYECKHUX
2.3 U OPTaHUYECKUX 2
BEIIECTB
Hroro no pazneny 17

Pa3zgea 3. XuMus u 'Ku3Hb




3.1 XUMHS U )KU3HD

Htoro mo pazaeny

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34







IHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTposbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3ydYeHHs

DJIeKTPOHHbIE
nupposbIe
o0pa3oBare/ibHbIE

pecypchbl

[IpenmeTr opraHnuecKoON XMMHH,
€€ BOZHHKHOBEHUE, PA3BUTHE U
3HAYCHUE

Teopus crpoenns
OpPTraHUYECKUX COCAMHEHUN A.
M. byrtneposa, €€ OCHOBHBIE
TTOJIOKEHMSI

[Ipencrasnenue o
KJ1accu()UKALMU OPraHUYECKUX
BemecTB. Homenknarypa
(cucremaTuyeckas) u
TpUBHAIIbHBIC Ha3BaHUS
OpPTaHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

MeraH 1 3TaH — NpOCTEUIINE
MIPEACTaBUTENH AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE,
CBOMCTBa

OTUJEH U NPONUIEH —
MIPOCTENIINE ITPECTABUTENN




AJIKCHOB

[TpakTiueckas pabota Ne 1.
«lTomydenue 3TuiIeHa U
M3Y4YEHUE €ro CBOMCTB

Ankanuensl. byranuen-1,3 u
metunoytaauen-1,3. [Tonydenue
CHUHTETHYECKOr0 KaydyKa U
pe3UHBI

10

AJKUHBIL: COCTaB H 0COOEHHOCTH
CTPOEHHUS, TOMOJIOTHYECKHIA
pAl. ALeTHieH — NPOCTEUIINMA
HpeI[CTaBI/ITeJ'Ib AJIKKUHOB

11

Brraucaenuns mo YPaBHCHHUIO
XHUMHYECKOM pC€aKuu

12

ApeHbl: 0€H30J1 U TOTYOIL.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBsI3b
YIJIEBOJIOPO/IOB,
MPUHAJIEKAIINX K PA3IMYHBIM
KJjaccam

14

[TpupoaHbIe UCTOYHUKH
YTIIEBOAOPOAOB: TPUPOTHBIN Ta3
U TONyTHBIE He(TAHBIE Ta3bI,
HEPTh U TPOJTYKTHI €€
nepepadoTKu

15

[TpuponHbIE HCTOYHUKH
YIJIEBOJOPOIOB: IPUPOHBIN ra3
U MONyTHBIE HE(TAHBIE Ta3bl,




He(Th U MPOJTYKTHI €€
nepepadoTKu

16

Kontponbhas pabota no
pazaeny «YTiaeBoJI0pOoab»

17

[IpenenbHbIE OJHOATOMHBIE
CIIUPTHL: METAHOJ U 3TAHOJ.
Bonopoanas cBsizb

18

MHOroaTroMHbIE CIIUPTHI:
STWJIECHTJIUKOJb U TJULEPUH

19

DEeHOJI: CTPOECHHUE MOJIEKYJIBI,
¢du3nvecKre 1 XUMHYECKUE
CBOIICTBa, MPUMEHEHHE

20

Anpaeruabl: popMambaeTul u
areTajJIbaerua. AeToOH

21

OaHOOCHOBHEBIE NIPE/IEIbHbBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAas U YKCyCHas

22

[TpakTrueckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCyCHOM
KHUCJIOTBI»

23

CreapuHOBas 1 OJI€MHOBAs
KHUCTIOTHI, KaK MPEJACTaBUTEIN
BBICIIMX KapOOHOBBIX KUCIIOT

24

MprU1a Kak coJIM BBICIIINX
KapOOHOBBIX KHCJIOT, UX
MOIOIIIee JEUCTBHE

25

CrnoxHble 3(upbl Kak
IIPOU3BOIHBIE KAPOOHOBBIX




KHUCJOT. ['UIpOIIHN3 CIIOAKHBIX
a¢upoB

26

JKupsl: ruaponus, npuMeHeHue,
Ouosoruyeckas pojb KUPOB

27

YrneBodsl: cOCTaB,
knaccudukanus. Baxxueitmme
MIPEACTABUTENHN: [JIH0KO34,
dbpykTo3a, caxaposa

28

Kpaxman u nemnomnosa Kak
IIPUPOIHBIE TOJIMMEPBI

29

KonrposbHas padora 1o
pazneny
«Kucnopoaconepxaiue
OpraHUYeCKHUEe COCAMHEHUS/
Bcepoccniickas mpoBepoyHas
pabota

30

OOmas XxapakTepucTUKa
a30TCOJIePIKAIINX OPraHUUECKUX
coenuHenuii / Beepoccuiickas
poBepoyHas pabora

31

AMWHBI: METHJIAMUH 1 aHUINH

32

AMMHOKHUCIOTEI KaK
aMmdoTepHbIe OpraHUYECKHE
COCIMHEHMS, MX OMOJIOTHICCKOS
3Hauenue. Ilenrunel. benkn kak
MIPUPOTHBIE
BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS




OCHOBHBIE MOHATUS XUMUH

33 BBICOKOMOJIEKYJISIPHBIX 1
COEIMHEHUN
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX !

coequHeHui. IIlmacTMaccsr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYeHust

DJIEeKTPOHHBIE
nupposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

XUMHAYECKUH 3JIEMEHT. ATOM.
DneKTpoHHask KOH(PUTYpaIUs aTOMOB

[Tepronnueckuii 3aKOH U
[lepuoanueckas cucreMa XUMUYECKUX
anemenToB JI. . Menaeneena, nx
CBA3b C COBPEMEHHOU TEOpUEH
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMUYECKUX DJIEMEHTOB U UX
COCIMHEHHH MO TPYIINaM U MEPUOIAM.
3HaueHHe ePUOANYECKOr0 3aKOHA U
CHUCTEMBI XUMHYECKHUX djieMeHToB J[. 1.
MenpeneeBa B pa3BUTHH HAyKU

Crpoenue BeniecTBa. XUMUYECKas
CBSI3b, €€ BUIbl; MEXaHU3MBI
00pa3oBaHMs KOBAJCHTHOW CBSI3H.
Bonopoanas cBs3b

BanentHoCTb.
DIIEKTPOOTPULIATENBHOCT. CTENEHb
okucieHus. BemecTBa MOJIEKyJISIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHHUS

ITonsaTue o JAUCIICPCHBIX CUCTCMAX.




W cTuHHBIE M KOJUIOUIHBIE PAaCTBOPBI.
MaccoBas 101 BELIECTBA B paCTBOPE

Knaccugukarus u HoMmeHk1atypa
HEOPraHUYECKUX COEANHEHUH.
I'eHeTnyeckas cBsI3b HEOPraHUUECKUX
BEIIIECTB, Pa3JINYHbIX KIACCOB

Kiaccudukanmst XHMHYIECKUX PEaKIIni
B HEOPTaHUYECKOW U OpPraHUYECKON
XUMUH. 3aKOH COXPAHEHHS MacChl
BELIECTB; 3aKOH COXPaHEHUS 1
IIPEBPALICHMS] SHEPTUU TIPU
XUMUYECKHUX PEAKLUAX

CxopocTts peakun. OOpaTUMbIe
peakuuu. XuMHYECKOe pAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusinue
pas3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOU PEaAKIUN»

11

DeKTpOTUTHYECKAs TUCCOLHALIUS.
[ToHsTHE O BOIOPOJHOM ITOKa3aTene
(pH) pactBopa. Peakuiuu noHHOrO
obmeHa. ['maponn3 opraHMYecKux u
HCOPTaHNYCCKUX BCIICCTB

12

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [lonsatue o6 anexkTponauze
pacIyIaBoB U pacTBOPOB COJeH

13

KonrtponbHas pabora 1o pazuery
«TeopeTHyecKre OCHOBBI XUMUMNY

14

Mertamisl, UX MOJOXEHHE B




[Teproarueckoi CUCTEME XUMUIECKUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHSI AaTOMOB.
OO6mue Gpuznueckre cBOMCTBa
METAaJIOB

15

CrmuiaBbl METaJUIOB.
DIIEKTPOXUMUYECKUH PsiJT
HaIPSKEHUN METaJIOB

16

XUMHUYECKHE CBOMCTBA BaKHEUIITNX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, aJFOMUHUN) U UX COCTMHEHUN

17

XUMHYECKUEe CBONCTBA Xpoma, MEIN 1
HUX COeIUHEHUN

18

XUMHYeCKHE CBOMCTBA IIMHKA, JKeae3a
U UX COeNUHEHNN

19

[TpaxTrueckas padora Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«Mertamnby"

20

HCMCTaJ'IJ'II)I, HUX ITOJIOKCHUC B
Ileproanueckoi cUCTEME XUMUYECKHUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

du3nuecKkue CBONCTBa HEMETAIIOB.
AJNIOTPOITUS HEMETAJIOB (HA IpUMEpe
KHCIJIOpOJa, cepbl, hocdopa u
yriaepoza)

22

XHUMHYECKHE CBOICTBA raJJOr¢HoOB,
CephI U UX COCTMHEHUI




23

XuMHYeCcKHe CBOMCTBA a30Ta,
docdopa 1 UX COCTUHCHHIA

24

XUMHUYECKHE CBOWCTBA YIIIEPOa,
KPEMHHSI I UX COCTMHEHUI

25

IIpuMeHeHne Ba)XHENIINX HEMETAIIIIOB
U UX COCIUHEHUU

26

O000I11IeHNE U CUCTEMATH3AIIHS
3HaHWH 110 TeMe «HeMeTamab».
Brruncnenust no ypaBHeHUSIM
XUMHYECKUX PEAKIUi U
TEPMOXUMHUYECKUE PACUETHI

27

[TpaxTrueckas padora Ne 3. «Penienne
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
"Hemetamnsl"»

28

KonTponbhas paboTa 1o remam
«Metame»y U1 «HemeTauiey

29

HeOpFaHI/ILIeCKI/IC 1 OPraHUYCCKHUC
KHUCJIOTHI. HeopFaHI/I‘IeCKI/Ie n
OpTraHN4YCCKUC OCHOBAHUA

30

AMoTepHbIe HEOPTaHUYECKUE U
OpraHUYECKHUEe COCTUHEHUSI.
['eneTnueckasi CBA3b HEOPTAHUYECKUX
Y OpraHUYEeCKUX BEIIECTB

31

Posb xumuu B obecrieyeHuu
HKOJIOTUYECKOM, YHEPTETUYECKOU U
IUILEBOM 0€30I1aCHOCTH, Pa3BUTHU
MEULMHBI

32

[IpencraBnenus 00 OOUIMX HAYYHBIX




MMpUHOUIIAX MPOMBIIIJICHHOT'O
MMOJYy4YCHUA BaKHEHIIINX BCIICCTB

33

YennoBek B MUPE BEILIECTB U
MaTepHuasioB

34

XHUMHMA U 3J0POBBE YETIOBEKA

OBILEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34







MPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC

Kon
NPoBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbI Cpe/IHero 0011ero 00pa3oBaHus

1

TeopeTnyeckre OCHOBBI OPraHUYECKOM XUMHUHU

1.1

CdopMUpPOBAaHHOCTH TPEJCTABICHUNH O XMMHYECKOW COCTaBJISIOMIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJU XUMUU B TIO3HAHUU
SBIIGHUW TIPUPOIBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelieHusl TMPAaKTHYECKUX 3a7ad M DIKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 37I0pPOBBIO U IIPUPOIHOM cpeie

1.2

Bnagenue cucremMoil XUMUYECKUX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIMOJIararoIiue IMOHATHS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOMHBINA CKEJNeT,
(GyHKITMOHATTBEHAS rpyIma, paaukan, U30MEpPUs, H30MEPBHI,
TOMOJIOTUYECKUM  psill, TOMOJIOTH, YIJIEBOJOPOAbl, KHUCIOPOA- H
a30TCO/IEpKAIINE COEAUHEHUsI, OWOJOTHYECKA AaKTUBHBIC BEIIECTBA
(yrneBompl, KHUpBI, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEUHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpPOEHMsI opranuudeckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHUHU, (HAKTOJOTHUYECKHE
CBEJIECHHWsA O CBOWCTBAaX, COCTaBe, IIOJYyYECHUH U O€30MacCHOM
WCIIONIb30BAHUM BAXKHEUIIUX HEOPraHMYECKUX M  OPraHu4YeCKuX

BCIICCTB B 6I:ITy 151 HpaKTH‘{eCKOf/'I ACATCIIBHOCTH YCIIOBCKA

1.3

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATE  XAPAKTCPHBIC IIPU3HAKU
HOHHTHﬁ, YCTaHABJIUBATb ux B3aMMOCBA3b, HCII0JIB30BAaTh
COOTBCTCTBYIOIIHEC IIOHATHA IIPpHU OIMMCAHUH COCTaBa, CTPOCHUA U

MPEBPALLEHUN OPraHUYECKUX COECTMHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOIH30BATH XUMHUYECKYIO CHMBOIIUKY
JUIS COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEépHYTOM,
COKpaméHHON) (opMyn OpraHMYECKUX BEUIECTB U  YpaBHEHUU
XUMHUYECKHUX PEAKLIUi, U3rOTABINBATH MOJIEIN MOJIEKYJI OPTraHUYECKUX
BEIECTB /Il WIIOCTPALUU MX XUMHYECKOrO M IMPOCTPAHCTBEHHOI'O

CTPOCHUS




1.5

ChopmupoBaHHOCT, ~ YMEHMHM  yCTaHaBIMBAaTb  MPUHAJIEKHOCTH
U3YYEHHBIX OPraHMYECKUX BEIIECTB II0 MX COCTaBYy U CTPOEHUIO K
onpeneNéHHOMY Kjaccy (rpynme) coeluHeHMH (YTJIeBOAOPO/BI,
KHCIIOPOX M a30TCOAEPIKAILUE COCAVHEHHS, BBICOKOMOJIEKYJISIPHBIC
COEIUHEHMs), JaBaTb WMM  Ha3BaHUS 1O  CHCTEMaTHYECKOU

HomeHknarype (IUPAC)

1.5

CdhopmupoBaHHOCTH YMEHUS OMPEIENIATh BUABI XUMHUYECKON CBSI3U B

OpraHN4YCCKHUX COCANMHCHUAX (OI[I/IHapHBIe u KpaTHLIe)

1.6

ChopmupoBaHHOCT,  YMEHHUSI TMPUMEHSTH: TOJOXKEHUS  TEOpUu
CTpPOCHHUS OpraHudeckux BemiecTB A.M. ByrtnepoBa mns oObsICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChI BCILICCTB

YrieBonopoibl. Kucnoponconepxamue u a30Tco/epKalue

OpraHn4CcCKUC COCAMHCHUS. BBICOKOMOHCKY.H}IpHLIe COCAMHCHUA

2.1

CdopmupoBaHHOCT, YMEHUW TNPUBOAUTH TPUBHUATBHBIC HAa3BaAHUS
OTJICTILHBIX OPraHWYECKHX BEIIECTB (ITHIICH, MPOIMJICH, allcTHIICH,
STUJICHTJIMKOJb, TIHLEPUH, (EeHod, GdopMallbIeru, areTalbIeTul,
MypaBbMHAs KHUCJIOTA, YKCyCHash KHCJOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBas KUCJIOTa, TIIOKO3a, (PpyKTo3a, Kpaxmaj, IIeJUII003a,

TJIALIMH)

22

ChopmupoBaHHOCTh yMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XWMHUYCCKHUE CBOWCTBA THUIHYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KIJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITHIICH,
NpOMUJICH, aleTwieH, OyramueH-1,3, merunOyraguen-1,3, OeHzomn,
METaHOJI, TAHOJ, STUICHIJIMKOJb, TNIMLIEPHH, (EHOJ, aleTaabIerul,
MypaBbHHAs W YKCYCHas KHCIIOTHI, TJIIOKO3a, Kpaxmall, IeJUTI0JI03a,

aMUHOYKCYCHasl KUCJI0Ta)

2.3

CdopMUpOBaHHOCTh yMEHUSI WIUTIOCTPUPOBATH TEHETHUECKYIO CBS3b
MEXJIYy  TUIHYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHUYECKUX BEILECTB YPAaBHEHUSAMH COOTBETCTBYIOIINX XUMUUECKUX

peakuuii ¢ UCIIOJIB30BaHUEM CTPYKTYPHBIX (popMyI

24

CdopmupoBaHHOCTH yYMEHUs XapaKkTepu30BaTh UCTOYHUKU
YTJIEBOJIOPOHOTO CHIPhs (He(Th, MPUPOIHBIN Ta3, yTOJb), CIIOCOOBI UX

nepepadOTKU M MPAKTUYECKOe MPUMEHEHHE IPOIYKTOB IiepepaboTKu

XUMUS U KU3Hb. PacuéTnl

3.1

CdhopmupoBaHHOCTH YMEHHI BIAIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJax HAY4YHOI'0 IIO3HAaHUs, UCIIOJIb3YEMbIX B XMMHU IIPHU U3YUCHUU




BEIIECTB U XUMHUYECKUX SABJIEHUN (HAOMIOIEHHE, W3MEpPEHHUE,
AKCIEPUMEHT, MOJIEJIMPOBAHUE), HCITIOJIb30BAaTh CUCTEMHBIC
XUMHYECKUE 3HAHUA [UIsI TPUHATUS PELHICHUH B KOHKPETHBIX

KN3HCHHBIX CUTyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMEHCHHUEM

32

ChopmupoBaHHOCT, yMEHHMH COOMIOATh TpaBUJa MOJIB30BaHUS
XUMUYECKON TIOCYI0M W J1abopaTOpHBIM OOOPYIOBaHHEM, a TaKKe
rpaBuja OOpallleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIITOJIHCHUIO Ha60paTOpHBIX XHUMHWUYECCKHUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBIMNOJIHATH XUMHUYECKHUMA
AKCIIEPUMEHT (MIPEeBpAICHIs] OPTaHUYECKUX BEIECTB MPH HarpeBaHUH,
MIOJIyYEHUE STUIIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIINU
OpPraHMYECKHUX BEIIECTB, JcHATypauus O€JKOB IpU HarpeBaHHH,
[[BETHBIC pPEAKLUN OEJIKOB) B COOTBETCTBUU C NPABUIAMHU TEXHUKHU
0e30MmacHOCTH TpU OOpaIleHHH C BEIIeCTBAMU M JIaOOpPaTOPHBIM
o0opyi0BaHUEM; IIPEACTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (OpMe 3alHucu ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GOpMyITHPOBATH BHIBOABI HA OCHOBE ITHX PE3yJIbTATOB

34

ChopMupoBaHHOCTh YMEHHIA MPOBOAUTH BBIUUCICHUS IO XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEILIECTBA WU
MPOJYKTa peakliiy Mo U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO

13 UCXOIHBIX BELIECTB WU MPOAYKTOB PEAKIIUN)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHYECKHU AHAIN3UPOBATH
XMUMUYECKYI0 MH()OPMAIUIO, MOJIyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoii uHGoOpMaIuu, cetb IHTepHET U ApyTHe)

3.6

CchopMupoBaHHOCTh yMEHHUH COOJIOAATh MpaBHJIa SKOJIOTUYECKH
1enecoo0pa3Horo TMoBeNeHUsT B OBITY M TPYIOBOM AEATEIHLHOCTH B
LENAX COXPAaHEHMsSI CBOETO 3J0pPOBbS M OKPYXAKOLIEH IPUPOIHOU
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBI
OINpEeAEIEHHBIX OPraHUYECKUX BELIECTB, IOHMMAs CMBICI MOKa3aTels
I[IIK (mpenmenbHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSCHATH HA
IpUMepax CIocoObl YMEHBIIEHUS M IMPEIOTBPALLEHUS HX BPEIHOIO

BO3JEHCTBUS HA OPraHU3M YEJIOBEKa

11 KJTACC

Kon
NMpoBePsAEMOro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CpeHero 001ero o0pa3oBanus




pe3yJbTaTa

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNH

1.1

Brnagenue cucTteMoll XMMHMYECKUX 3HAHUN, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE  TOHATHUS  (XMMHYECKHWA  DJIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, -, p-, d-AIEKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYyJla, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCJICHUSI, XUMUYECKasl CBA3b, MOJb, MOJISIpPHAs Macca, MOJISPHBIN
00BEM, KpHUCTaUIMUECKas pemeTKa, THUIBI XUMUYECKHX pPEaKIui
(OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U  JHIOTEPMUYECKHE,
peaKuu MOHHOTO OOMEHa), pacTBOP, ANEKTPOJIUTHI, HEINEKTPOJIUTHI,
JJEKTPOJIUTUYECKAS] JUCCOLMALMS, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peakiMK, XUMHUYECKOE PAaBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHS AJIEKTPOIUTUYECKON nucconmanuu, [lepromudeckuii
3akoH [I.V. MenzeneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3bIK XUMHH, (DAKTOIOTUYECKHE CBEICHUS O CBOICTBRAX,
COCTaBe, TMOJIYYCHMH U 0€30MaCHOM HCIOIb30BAHUM BaKHEHIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH NEATEIHHOCTU

YCJIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMGHI/II\/’I BBIABJIATE XapPAKTCPHBIC IIPHU3HAKU U
B3aUMOCBA3b H3YYCHHBIX HOHHTI/II\/'I, IPUMEHATE COOTBETCTBYIOIINEC
MOHATUA TIIPU OINMCAHUKW CTPOCHHUA U CBOICTB HCOPTaHNUYCCKUX
B€IICCTB U HX HpeBpaH_IeHI/IfI; BBIABJIATE B3aUMOCBA3b XMMHYCCKHX
3HAHUM C IIOHATHUAMHA n MNpEACTaBICHUAMU APYyTrux

€CTCCTBEHHOHAYYHEBIX ITPEAMETOB

1.3

Brnagenne OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBJICHUN (HAONMIO/IEHHWE, W3MEpEHUe, JKCIEPUMEHT,

MOJICJTMPOBAHUE)

1.4

ChopMUpOBaHHOCTh yYMEHUH ONpEIENsATh BaJCHTHOCTh M CTENEHb
OKHCJICHUS XHMHMUYECKUX JJIEMEHTOB B COCIUHEHHAX Pa3IMYHOIO
cocTaBa, BHJ  XUMHUYECKOM  CBSI3M  (KOBaJieHTHas,  WOHHafi,
MeTaJyIn4yeckasi, BOAOPOHAs) B COCIMHEHUSAX, TUI KPUCTAILTTHYECKON
pPEmETKN KOHKPETHOTO BEILIECTBA (aTOMHAas, MOJIEKYJIsIpHasi, MOHHA,

MeTaJUTMYECKast)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHI/II‘;I OMPCACIIATE XapaKTCp CPEIAbl B BOAHBIX

pacTBOpax HCOPTraHUYCCKHX CO@I[I/IHGHI/Iﬁ

1.6

ChopmupoBaHHOCT, ~ YMEHHSI  KJIACCU(HUIMPOBATH  XUMHUYECKHE
peakuuy MO pa3IUYHbIM IpU3HAKaM (YHCIY U COCTaBYy pearupyromux

BEIIECTB, TEIUIOBOMY OJ(QEeKTy peakiuu, W3MEHEHHUIO CTeleHen




OKHUCJICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcaKkuunu, Y4acCTHIO

KaTaau3aTopa)

1.7

ChopMUpOBaHHOCTH ~YMEHHH  COCTaBISTh YPaBHEHUS  PEaKIMA
pa3IMYHbIX THUIIOB, TOJHbIE U COKpAIIEHHBIE YPABHEHUS peaKIMi
MOHHOTO O0MEHa, yYUTHIBAs yCIOBUS, IIPHU KOTOPBIX 3TH PEAKIIUU HIYT

J0 KOHIIa

1.8

CpopMHUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIIUH, TOITBEPIKIAIONINE
KAQUEeCTBCHHBIM  COCTAaB  Pa3JIMYHBIX HEOPraHUYECKUX  BEUIECTB,
pacrno3HaBaTh ONBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HCOPraHMYCCKHUX BEIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB YMCHI/II\/’I pacCKpbIBaTh CYIMHOCTb OKHCJIIMTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ IMOCPEACTBOM COCTAaBJICHUA

AJIEKTPOHHOIO OajlaHCca 3TUX peaKIui

1.10

CdopmMupoBaHHOCT YMEHUU OOBICHATH 3aBUCUMOCTb  CKOPOCTH

XMMHUYECKON peakliiy OT Pa3INYHbIX (PAKTOPOB

1.11

ChopMupoBaHHOCTE ~ yMEHUH  OOBSCHITH  XapakTep  CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCMMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpuamun Jle HlaTenbe)

O6ma${ H HCOPraHUYCCKasd XUMUA

2.1

ChopMupoBaHHOCTb yYMEHHUH packpbiBaTh cMbici [leproauueckoro
3aKOHa .. Menneneena u JEMOHCTPHUPOBATh €ero
CHCTEMATH3HPYIOIIYI0,  OOBSICHUTENBHYI0 W  NPOTHOCTHYECKYIO

byHKINAN

2.2

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB 1—4 mepuonoB Ilepuomnueckoit
cucTemMbl xuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOJIb3Yys
HOHATUA «S-, p-, d-IJNEKTPOHHBIE OpOUTANMN», «IHEPreTUYECKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMUYECKHUX JJIEMEHTOB M WX COCIMHCHUH IO TEPHOJaM U TPYIIIaM

[Iepnoanueckoii cucreMbl XuMuueckux anemenToB .M. Menneneesa

2.3

ChopMHUpOBAaHHOCTh, YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNYCCKUX BCUICCTB PA3JIMYHLIX KJIIaCCOB,
NOATBCPIKIAATH CyHICCTBOBAHUC T€HETHUECKOU CBs3H1 MCKIAY
HCOPTraHWYECKUMH  BEIIECTBAMU C  IOMOIIBIO  YPaBHCHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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ChopMupoBaHHOCT, ~ YMEHMH  yCTAaHABIMBaTh  MPHHAJUICKHOCTD

HEOpPraHMYECKHUX BEIIECTB M0 UX COCTaBY K OIpeneIEHHOMY Kiaccy




(rpymnme) coenvHeHU# (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAILIbI,

OKCH/IbI, OCHOBaHUS, KUCIIOTHI, aM(OTEpHbIE THIPOKCHU/IBI, COJIN)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHMBOIUKY
JUIs  cocTaBlieHust (GOpMyNl BEHIECTB U YpaBHEHUN XUMHUYECKHX
peakmuii, cuctematndeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHUS OT/ACJIBHBIX HEOPraHMYECKUX BemIeCTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralméHas W3BECTb, HETall€Has H3BECTb,

MUTHEBAs COJA, TUPUT U APYTHE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIISCTB Pa3IMYHBIX KIACCOB,
MOATBEPKIATh  CYNICCTBOBAHHE  TCHETUYCCKOW  CBS3U  MEKIY
HEOPTaHWYECKHMMH  BEIIECTBAMH C  TOMOIIBI0  YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHUUCCKUX peaKuI/nZ

2.7

ChopMupoBaHHOCTb YMEHUH IJIAHUPOBATH U BBIIOIHATH XMMUYECKUNA
9KCHEPUMEHT (pa3loKeHUe MEepOKCHAa BOJOPOJAa B IPUCYTCTBUU
KaTajau3aTopa, ONpEAeJICHUE CpPelbl PacTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIBbHOTO WHIMKATOpPa, BIUSHHE pa3IMYHBIX (AKTOPOB Ha
CKOpOCTh XMMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEAKLIUU Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHHS, pPELICHHE SKCIEPUMEHTAIbHBIX 3a7ad M0 TeMam

«Meramb» u «HemeTannsl») B COOTBETCTBUM C IIPABWJIAMU TEXHUKHU
0€30I1aCHOCTH MpH OOpaIlleHUH C BEIIeCTBaMH M JIaOOPAaTOPHBIM
o0opyI0BaHUEM; IIPEJICTaBIIATh pe3yJIbTaThI XHUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3amuCH YpPaBHEHUH COOTBETCTBYIOIIHMX

peaxiuii 1 GopMyITUpOBaTh BEIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCT, yYMEHHI COONIOAATh TMpaBWIA TOJIH30BAHUS
XUMHYECKOH TOCyA0H M NabopaTopHBIM OOOpYJAOBaHUEM, a TaKke
MpaBmia OOpalleHus! C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUUSIMHU

110 BBIITOJIHEHUTIO J'Ia60paT0pHBIX XUMHNYECKHUX OIIBITOB

29

CdopMupoBaHHOCTH YMEHHI XapaKTEepU30BaTh XAMUYECKHE
IIPOLIECCHI, JIEXKAIMEe B OCHOBE IPOMBIIIJIEHHOTO IOJIYYEHUs CEPHOMU
KHCIIOTHI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MPEACTABICHUN 00
OoOIIMX HAy4YHBIX MPHUHIMIAX M DKOJOTHYECKUX MpodiieMax

XUMHYECCKOT'O IMPOU3BOACTBA

XUMHUS U KU3Hb. PacuéTol

3.1

CpopMHUpPOBAHHOCTH TMPEACTABICHUN O XUMHUYECKOW COCTaBJISIONICH

eCTCCTBeHHOHaquOﬁ KapTuHbl MHpPaA, POJIHM XHMMHHU B IIO3HAHHWHU




SABJICHUM TIpUpPOABl, B (OPMHUPOBAHUU MBIIUICHUS W KYJbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOM s
pelieHusT MPAKTUYECKUX 3a7ad U HSKOJOTMUYECKHM OOOCHOBAaHHOTO

OTHOIICHHUS K CBOEMY 310POBbLIO U HpHpOI[HOfI cpeac

32

ChopmHrpoBaHHOCTH YMEHUN KPUTHYECKU aHAJIU3UPOBATh
XUMHAYECKYI0 HH(OpMAIMIo, MOTyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U Ipyrue)

33

ChopMHUpPOBAaHHOCTh yMEHUW COONIIOAATh TIPaBUIA IKOJIOTHYECKU
11eJ1ecO00pa3HOro TMOBeEeHUsI B OBITY M TPYIOBOH JEATEILHOCTH B
LEISAX COXPAHEHUs CBOETO 3/I0POBbSl M OKPYKAKOLIEH NPHPOIHON

cpenbl

3.4

Oco3HaBaTh  OMacHOCTb  BO3JEHCTBUS HAa JKUBBIE OpPraHU3MBbl
OnpeAeNEHHbIX BEIIECTB, MOHMMAas cMbich nokaszatens 1K, moscHsITh
Ha [IpUMepax CocoObl YMEHBIIEHUS U MPEAOTBPAILEHUS UX BPEAHOTO

BO3IICI>iCTBPI$I Ha OpraHu3M 4YCJIOBCKa

3.5

CdhopMupoBaHHOCTD yMEHU IIPOBOAUTD BBIUHCIICHUS c
HCIIOJIb30BAHUEM IOHSTHUSI «MaccoBasl JI0JIs BEILECTBA B PacTBOPEY,
O0OBEMHBIX OTHOLICHHM Ta30B MPH XUMHYECKUX PEAKIUSIX, MacChl
BellecTBa WiM 00bEMa Ta30B M0 MU3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYacCTBYIOUIMX B PEAKLUU BEILECTB,
TEIIOBOTO 3¢ peKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacChl

BCIIECTB, NIPEBPALICHUA U COXPAaHCHUS SHCPI'Un




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHUS

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

[IpenmeT opraHnyeckoil XMMUU: €€ BO3HHUKHOBEHHUE, PA3BUTUE U 3HAUYECHUE B
IOJyYEHUU HOBBIX BEIIECTB M MaTepUanoB. TeopHs CTPOEHUS OPraHUYECKUX

coequHennit A.M. byTiepoBa, €€ OCHOBHBIE TIOJIOKEHUS

1.2

CrpykrypHble (OpMyNIbI OpraHMYECKHMX BelIeCTB. [ OMoOJOrHs, H30MEpUs.
XuMuyeckasi CBA3b B OPraHMYECKHX COEIMHEHUSX — OJMHApPHBbIE U KpaTHbIE

cBs3u. [IpencraBnenue o Ki1acCU(PUKALIMKM OPTaHUYECKUX BEUIECTB

1.3

Homenknarypa opraHnyeckux COeIUHEHMH (cucTeMarudeckas) U TpUBHAJIbHbBIE

Ha3BaHU BaXKHEHIIINX HpCI[CTaBI/ITeHeI;'I KJIaCCOB OPraHN4YCCKUX BCIICCTB

VYri1eBog0poIbl

2.1

Ankansl: cocTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. MertaH 1 3TaH — HpOCTCfIIlIHC
OpeACTAaBUTCIIM AJIKAHOB!: (pI/I3I/I‘-ICCKI/Ie U XUMHYECKHE CBOMCTBa (peaKLII/II/I

3aMCIICHUA U FOpCHI/IH), HaX0XXIACHUC B IpUPOAC, TOTYUCHHUEC U IIPUMCHCHHUC

22

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psAll. DTWICH W MNPONHIECH —
MPOCTEUIINE TPEACTABUTEIN AIKCHOB: (HU3UYECKHE W XUMHUYECKHE CBOICTBa
(peakuMu TUOPUPOBAHMS, TalOTEHUPOBAHUSA, TUApPATALUH, OKUCIECHHUA U

HOHI/IMepI/ISaHI/II/I), MMOJIYYCHUC U IIPUMCHCHUC

23

Ankanuensl: Oyraguen-1,3 u MerunOyraauen-1,3: cTpoeHue, BaxkHeimue
XMMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [losyueHne cHHTETHYECKOTO

Kay4dyKa U Pe3UHbI

24

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKUMA PsiA. ATETHIICH —
NPOCTEUIINNA TPEACTABUTENb AJKMHOB: COCTaB, CTPOCHHE, (PU3UYECKHE U
XMMHUYECKHE CBOMCTBA (PeaKkMy THPUPOBAHUS, TAJIOTCHUPOBAHUS, THIPATALlUH,

TOpPEHHUsI ), IOJyYeHUE U IPUMEHEHHE

25

Apenbl. beHson: cocraB, cTpoeHue, (U3MUYECKHE U XMMHUYECKHE CBOICTBa
(peakuuu raJoreHMpoBaHUs U HUTPOBAHUS ), OJyYEHUE U IpUMeHeHue. Tomyor:
COCTaB, CTpO€HHEe, (u3Mueckue ¢  XMMHYECKHe CBOWCTBAa  (peakuuu
raJIOTEHUPOBAHUA WU HUTPOBAHUS), MOJIYYEHHE M INPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnuyeckas CBSI3b MEXKIY YIJI€BOAOPOJAMH, NPUHAMAIEKAIIUMU K

Pa3IMYHBIM KJ1acCaM

2.6

[IpupoaHbie UCTOUHUKH YTIAEBOI0POAOB. [IpupoiHEbIii ra3 v MomyTHbIE HEPTIHBIE




ra3el. HedTh 1 €€ mpoucxoxaenue. CrocoOsl mepepaboTku He(TH: MeperoHkKa,
KPEKUHT (TepMHUYECKUH, KaTtanuTtudeckuil), muposuns. [IpoaykTel mepepaboTku
He(TH, UX NPHUMEHEHHE B IMPOMBIIUIEHHOCTH U B ObITy. KaMmeHHBIN yroip u

MPOJIYKTHI €T0 TiepepaboTKH

Kucnopoiconepkaiiye opraHM4eCKHe COSAMHECHUS

3.1

[IpenenpHBIC OTHOATOMHBIE CTUPTHL. METaHO W ATAHOJI: CTpOSHHUE, PU3HIECKUE
A XUMHUYECKHE CBOMCTBa  (peakuuu C AKTUBHBIMH MeTaJlJIaMH,
raJIOTEeHOBOJIOPOIAMH, TOpPEHHUE), MPUMEHEHHE. BOIOpOIHBIC CBSI3U MEXKIY
MOJIEKYJIaMH CIUPTOB. JleicTBME MeTaHOJia M 3TAaHOJAa Ha OPraHU3M 4YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHHE, (DU3NIECKUE U
XUMUYECKUE CBOWCTBa (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KaueCTBEHHasl peakiusi Ha MHOroaTOMHbIE cHupThl). JleiicTBUe Ha oOpraHu3Mm

YCJIOBCKA. HpI/IMeHeHI/IC rIMOepruHa U STUJICHTJIIMKOJIA
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®enon: CTPOCHHUC MOIJICKYJIbI, (I)I/BI/ILICCKI/IG n  XUMHUYCCKHC CBOICTRA.

Tokcuunocts penona. [Ipumenenue dpenona

3.3

Anpaerunpl 1 KeToHbl. DOpMabIETHI, alleTAIbICTH: CTPOCHHUE, (DU3NIECKUE U
XUMUYECKHE CBOMCTBA (pEaKIMM OKHUCICHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIC

peakuun), noy4eHue u NpuMeHeHue

3.4

OnHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAs U yKCycCHas
KHUCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XMMUYECKHE CBOICTBa (CBOMCTBa, 00IIMe IS
Kjlacca KHUCJIOT, peakius dSTepuduKaluu), TMOJIydyeHHe ¢ MpUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KUCIOTHI KaK IMPEJICTaBUTENIHM BBICIIUX KapOOHOBBIX

KHCJIOT. MbllIa KaK COJIX BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GﬁCTBPIG

3.5

CrnoxHble dQHUPHI KaK MPOU3BOAHBIE KaPOOHOBBIX KHCIOT. [ MAPOIN3 CIOXKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYraeBoapl: cocTaB, KilaccU(UKALUs yIiIeBOJOB (MOHO-, M- M IMOJUCAXapUIbI).
['moko3a — mpocteimmii MOHOcCaxapui: OCOOCHHOCTH CTPOSHHUS MOJICKYJIBI,
¢du3nvecKkne U XUMHUYECKUE CBOICTBA (B3aumozeiicTue ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBneHwue,
Opo’KeHHE TIJIIOKO3bl), HAXOXJEHUE B IPHUPOJE, NMPUMEHEHHUe, Ouosoruueckas
ponb. dotocunTe3. PPyKTO3a KaK U30MEP IIIIOKO3bl. KpaxMai u mesmiono3a Kak
npupojiHble nojaumepbl. CTpoeHue Kpaxmaja M LeJUIoi03bl. Pusndyeckue u

XUMHUYECKHUE CBOMCTBA KpaxMaJa (TUAPOIn3, KaueCTBEHHAs PEaKIIUs C UOAO0M)

A3oTcoepKallue OpraHu4eCcKue COeTMHEHMS

4.1

AMHWHOKHCIOTBI KaK aM(I)OTCpHBIe OpTraHU4YCCKUC COCIAUHCHMHA. dusznueckue u

XUMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IIpuUMEpe FJII/ILII/IHa). buonoruueckoe




3HAYCHNUEC aMUHOKHUCIIOT. HCHTI/IIII)I
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benkn Kkak INpUpOAHBIE BBICOKOMOJIEKYJISIpDHBIE —coeauHeHus. llepBuuHas,
BTOPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMUMHUECKHE CBOWCTBA OEJIKOB:

TUAPOJINU3, ACHATYypalusd, KAYCCTBCHHBIC PCAKIIMU HA Oeaxu

BBICOKOMOJ'ICKyJ'IHpHBIe COCAMHCHUA

5.1

OCHOBHbIE TOHSATHS XUMHHM BBICOKOMOJICKYJISIPDHBIX COEIUHEHUN: MOHOMeED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALINH, CPEIHSAS MOJIEKYIIpHas
macca. OCHOBHBIE METO/IbI CHUHTE3a BBICOKOMOJEKYJISIPHBIX COEIMHEHUH —

noJIuMEpu3anus U MOJIUMKOHACHCAIHA

52

3KCHCpI/IMCHTaHBHLI€ MCTOJbI H3YUCHHA BCHICCTB U HUX HpGBp&H.[GHHFIZ
O3HAKOMJICHHUEC C o6pa3uaMH MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4ykoB. [lomyueHue CMHTETHYEeCKOTO KaydyKa U pe3UHBI

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

TeopeaneCKHe OCHOBBI XUMHH

1.1

XuMudeckuil aeMeHT. AToMm. fpo aroma, W30TOMbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTU4ecKue YpOBHH, MOTYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DIIEMEHTHI.
OcobeHHOCTH pacnpeeseHHUs HIEKTPOHOB [0 OPOUTAISIM B aTOMaX 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPUOA0B. DNEKTPOHHASI KOH(UTYpaIUs aTOMOB

1.2

[Iepuonnueckuii 3akoH u Ilepuoanyeckas cucrema XuMHIeCKux 3iueMeHToB 1. 1.
MenpeneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuogmyeckoil CHCTEMBI
XxumMuyeckux ieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMM TMPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIaM U MEpUOaM.

3HaueHue MepruoJUIECKOro 3aKOHA B Pa3BUTHU HAYKH

1.3

Ctpoenne BeniecTBa. XHMHUYECKass CBA3b. BHIbBl XHUMHUYECKOW  CBSI3U
(koBaneHTHAs HEMOJSIpHAsT W TOJSpHasi, HOHHAs, MeTajndeckas). VoHbI:
KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHusl KOBAJCHTHONH XUMHUYECKOU CBSI3U

(oOMeHHBIN U JOHOPHO-AKIIEITOPHEIN ). BomopoaHast cBs3b

1.4

BaneHTHOCTS. BHCKTpOOTpI/IHaTeJIBHOCTB. CremneHb OKHCICHUS

1.5

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
CcOCTaBa BelleCTBA. THIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. lloHsaTHE 0 aucnepcHbIX

cuctemax. VcTUHHBIE U KOJUIOUAHBIC PACTBOPHI. MacconBas J0JI1 BCIICCTBA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuHeHnidi. HoMeHKIIaTypa HeopraHuIecKuxX

BCIICCTB

1.7

XyUMHYECKass ~ peaKlus. Knaccudukanumss ~ XUMHYECKHX ~ peakuuii B
HEOPraHMYECKON U OPraHM4eCKOW XMMHUHU. 3aKOH COXPAHEHHUs MAacChl BELIECTB,

3aKOH COXPAHEHHUS U NMPEBPAILIEHHUS SHEPTUU TPU XUMHUYECKUX PEaKIHIX

1.8

CKopocThb peakiyu, €€ 3aBUCUMOCTb OT PA3IUYHBIX (PaKTOPOB

1.9

O6parumbie peakiuu. XUMHYECKOe paBHOBecHe. DakTOpPbHI, BIMSIONIUNE Ha

COCTOsIHME XUMU4ecKoro pasHosecus. [Ipunnun Jle latense

1.10

Dnektponutrueckas auccouuanus. CuinbHbIe U ciadbie 3nekTpoiauThl. Cpena
BOAHBIX PACTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaanasl, mIeJI049YHasd. PeaKI_II/II/I HNOHHOTO

oOMeHa

1.11

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHEIC pCakInu

HeopraHI/IquKa;I XHUMUA

2.1

Hewmeramnsl. [Tonoxenne HemeramioB B [lepronnueckoil cucTeMe XMMUYECKUX
anementoB JI.MI. MenzeneeBa 1 O0COOEHHOCTU CTPOEHUS aTOMOB. DPu3nyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMEpPEe KUCIOPO/a, CephI,

dhocdopa u yraeposaa)

22

XVUMUYECKUE CBOMCTBA BAKHEUIINX HEMETAIJIOB (TaJOr€HOB, CEpPBI, a30Ta,
dbochopa, yrmepomga W KpEeMHHS) M HX  COeAUMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAINX ~ KUCIIOT, BOJOPOIHBIX coenuHeHuil). [IpumeHeHne

BKHEUIIINX HEMETAJUIOB 1 UX COETMHEHUN

2.3

Meramnsl. Ilonoxenune meramioB B Ilepuogudeckodl cucTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O0mue puznueckue cBoiicTBa MeTauoB. CIUTaBbl METAIOB.

DIIEKTPOXUMUYECKHUH Psi/i HAMPSHKEHUI METaJIOB

24

XHWMHYECKHUE CBONCTBA BAXKHEWIINX METAUIOB (HATPHWH, Kadui, KaIbIIHH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKeJIe30, MeJb) U UX coenuHeHuid. OO0mme

CIIOCOOBI IMMOJIYYCHU METAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6I>ITy N TCXHHKC

25

I'enetnmueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPHHAJIC)KAIIUX K PA3IMIHBIM

Ki1acCcaM

XHUMUS U )KU3HDb

3.1

Ponp xumum B oOccIieueHHH BKOJ'IOFI/I‘-ICCKOI\/'I, 3HepFeTI/I‘ICCKOﬁ U IHIIEBOH
6e3OHaCHOCTI/I, PasBUTHUU MCIHULUHBI. IlonsTue o HAayYYHBIX MCTOJAAX IMO3HAHUMA

BCIICCTB U XUMHWYCCKUX peaKI_lI/Iﬁ

32

[IpencraBnenuss 06 oOUMX HAYYHBIX MPUHIMUNAX MPOMBIIUIEHHOTO IOJyYEHUS




BOXHEHIIMX BelECTB. UenoBEK B MHUpPE BEUIECTB MU MATEPHAJIOB: Ba)KHEUIIHE
CTPOMUTENBHBIE MaTepHalbl, KOHCTPYKUHOHHBIE MaTE€pHUAIbl, KPAaCKH, CTEKJIO,
KepaMHKa, MaTepuaibl JJIs 3JEKTPOHUKH, HAHOMATEpHUaJbl, OPTAaHUYECKUE U

MUHEpaJIbHBIC yI00peHUs

3.3

XuMuUsT W 370pOBbE UENOBEKa: MpaBWiIa KCIOJIB30BAaHUS  JIEKAPCTBEHHBIX
MpenapaToB, IpaBuiia 0€30MacHOTO UCTIOIB30BaHUS MTPENApPaTOB OBITOBOM XUMHH

B IOBCEIHEBHOM KU3HU




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* Xumus. 10 knacc. I'abpuensn O.C., Octpoymos WN.I'., Cnankos C.A. AKIIMOHEpHOE
obmmectBo «M3narenscTBo «IIpocBemienne
* Xumus. 11 knacc. I'abpuensn O.C., Octpoymo U.I'., CnankoB C.A. AKIiOHEpHOE

obmmectBo «M3narenscTBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
Cucrema OLEHKH TOCTH)KEHUH TUTaHUPYEMBIX IPEAMETHBIX PE3yIbTaTOB OCBOCHHS yUeOHOTO
npeamera «Xumus». CpegHee oOiiee 00pa3oBaHUe : METOAMYECKHE PEKOMEHAALUU
MeTtonuueckuii keiic «Xumus u xxu3ab» (10—11 kmaccer).
Metoanueckuii (10—11 knaccer). keiic «CKOpOCTh XUMHUUECKON peaKkIum»

Metoanueckuii keiic «Knaccuduxanus xumudeckux peakuuin» (10—11 kmaccsr).

HUPDPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/
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