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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O0
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTENBPHONW MPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOTo mpeaMeTa «XUMHs» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
@denepanvy, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBI, |
OCHOBHBIX TMoOJIoXkeHUuN «Crpareruu pa3BUTHS BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu 00y4eHHUs, BOCIIMTAHUS U Pa3BUTUS 00y4arOUIUXCsl CPEACTBAMU
yaebHoro mpeamera «Xumusi» st 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHentyainbHbie TonokeHuss ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJieH,
COJIep)KaHus, pPe3yJbTaTOB OOy4YeHHMs] M TpPeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0uieo0pa3oBaTeIbHOM OpraHu3alliy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBepIIAIOIIUMM 3TalloM peanu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBbIX IIEHHOCTEH, NPUCYIIUX
LEJJOCTHOM CHCTEME XHMHUYECKOro O0Opa3oBaHHs. OTH LIEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBTYpPbI
YelloBeKa, a TaKKe DSKOJOTMYECKM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3M0POBBI0 M MNPHUPOJHON cpene. Peanmsyercs xumuueckoe oOpa3oBaHHE
00yyJaromuxcsi Ha YPOBHE CPEAHEro o0uiero oopa3oBaHus CpeACTBAMU y4EOHOTO
npeaMera «XUMHs», COJACpXKAHUE W TIOCTPOEHUE KOTOPOTO OMpeleseHbl B
nporpaMme MO0 XUMHHM C YYETOM cHelu(pUKH HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TIPUPOABl U B MaTepUaIbHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
oOuMX 1enedl M TNPUHLUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero oo1ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOyro poJib B
COBPEMEHHOM LUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (hOpMHpOBaHHE PA[MOHATIBLHOIO HAYYHOTO MBIILICHUS,
B CO3JJaHUE LEJIOCTHOTO MPEACTaBICHUA 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (GOpMHUPYETCs] B XMMUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHHUS.



TecHO B3aMMOAECUCTBYSI C IPYTUMHU €CTECTBEHHBIMHU HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HU KaXJIO0ro wieHa ooOmectBa. CoBpeMeHHass XHUMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAmNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBHM ¢ OOHMMMM IHEMIMA U TPUHIUIAMH CpPEJHEro OOIIero
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O UMM Uil  BBIPAOOTKH  MUPOBO33PEHUYECKUX
OPHEHTUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMs B PA3JIMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SIBISIOTCA 0a30BbIE  KYpChl —
«Oprannueckass xumus» U «OOIIasi U HeOpraHWYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMeTa 00€CIeUrnBAeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrtpykTypa coaepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TMOAXO0/Ja K U3YYEHUI0 Yy4eOHOro wmarepuasa u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPAa3BUTUEM  3HAHMM  HA  ONpPEACIEHHBIX
TEOPETHUYECKUX YPOBHSX. Tak, B Kypce€ OpPraHHYEeCKOW XWUMHHM BEIIECTBA
paccMaTpUBaAKOTCA HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCAMHEHNH, a TAaKK€ HAa YPOBHE CTEPEOXMMHUYECKHMX U  IJIEKTPOHHBIX
MPEACTABICHUM O cTpoeHun BemecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOAOPOJOB JI0 CIIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckol XHWMUHU IIOJIYy4YarOT Pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs MEPBOHAYAIHHBIC
NPEICTABICHUS O XUMMUYECKOM CBSA3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOU PEAKIUU.

[Tox HOBBIM yriioM 3peHuss B mpeaMere «XuMmus» 0a30BOTO ypPOBHSA
paccMaTpuBaeTCsl W3YYEHHBIH Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUYECKH Matepuanl M (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUUYeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00y4arouuMcsi MPEJOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHeHHe (YHKIMHA JTOro 3akoHa — OT
000011aK011IeH 10 OOBSICHSIOIICH ¥ IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnosHsercs B kKypcax 10 um 11 kmaccos
AJIEeMEHTaMHU COJIEP)KAHMS, HUMEIOINIMMHU KYJIbTYPOJOTHUUECKHN | TMPHUKIIATHOU
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IOHHMMAHHUIO B3aUMOCBSI3U XHMHH C
IPYTMMHM HayKaMmu, pPacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHYECKOM
JESTEIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAaXXEHHUS K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJsieMax, CBSI3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U
NPUMEHATh €€ [IJIs TIOMOJHEHUs 3HAHWM, pEIICHUS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BAaTEeNIbCKUX 3a7a4d. B 1enom conepkanue yu4eOHOTro
npeamMera «XUMHSD» ~ JTaHHOTO  YPOBHS  M3Y4YEHUS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUECKOW OCHOBBI JIJIi MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €AMHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcCKOro MHUpa, OOYCJIOBICHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOCHHUEM, ITO3HABAEMOCTh MPUPOAHBIX SIBJICHUN NYyTEM DHKCIEPUMEHTAa W
pelIeHus] TMPOTHBOPEYUN MEXIy HOBBIMH (akTaMH U  TEOPETHUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUU YKOJOTHYECKUX MPOoOeM, a
TaKk)ke Npo0seM cOepekeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEpPUAJIOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTHUS U COLMAM3alUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XMMHH TOAXOAbl K OMNpPEIeICHUI0
colepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM, UMEIMUX 0a30BO€ 3HAYCHHE IS
pPa3IMYHBIX BUJOB JICSITEIBHOCTU: PpEIICHUS Mpo0jeM, MOUWCKa, aHadu3a |
00paboTku nHpOpMaIK, HEOOXOAUMBIX AJI MPUOOPETEHHSI ONbITA MPAKTUYECKON
U UCCJIEAOBATEIbCKOW NEATENbHOCTH, 3aHMMAIOIIECH BaXKHOE€ MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIETo
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHET0 00IIEro 00pa30BaHUs, IIPU OINPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IEJNel H3ydeHUs IMpeIMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOIMYECKOM TOYKHM 3pPEHUS] TAaKOM MOJAXOJ K OIpPEACNICHUIO Ielied W3y4YeHUus
MpeaMeTa SIBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO TaHHOW TOYKE 3PEHMS TJIABHBIMHM LEJSIMU W3Y4YEHUS MpeameTa
«Xumus» Ha 6a3oBom ypoBHe (10 —11 ki1.) SBISIFOTCS:

o (opmMupoBaHMe CHCTEMBl XWMHWYECKMX 3HAHUA KaK BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE M MOHMMAaHHWE CYIIHOCTH IOCTYIHBIX
0000IIeHHIT MHPOBO33PEHUYECKOIO XapakTepa, 03HAKOMJICHHE C HCTOpUen
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaxX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEAKUUH, HEOOXOAUMBIX I NPHOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBICHUH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO0 3KCHEPUMEHTa, COOJIIOIEHUEM  IpaBHII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHus
peIMeTa B IPOrpaMMe 10 XMMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUH
C HOBBIMHU IIPHUOPUTETAMU B CHUCTEME CpellHero oduiero odpazoBanus. CerogHs B
MpENoJaBaHUM XUMHH B  OOJbLIEH CTENEHW OTHAETCA  IPEANOYTEHHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHsl OOydYeHHs, OpPHEHTHPOBAHHOM Ha
MOATOTOBKY BBIMYCKHUKA 00Ie00pa3oBaTeNbHOM OpraHu3alliy, BIAACIOLIEr0 HE
HAOOpOM 3HaHWW, a (YHKIHUOHAIHHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU H
YMEHUSAMH aKTHBHOI'O INOJIYYEHHS 3HAHUU M NPUMEHEHUS MX B PEaJIbHOU KU3HU
JUTSL pEICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanrtanusi o0yJaromMxcsi K yCIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MHUpAa,
(opMupoBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEIbHOMY MPUHSTHIO TPAMOTHBIX
pelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU U MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOyyarommxcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHHE ISl Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpPMALIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs! ONbITa JEATEIbHOCTH, KOTOpas 3aHHUMAET
Ba&)XHOE MECTO B TIIO3HAHWM XUMHUH, a TaKXKe 1 OLUEHKHM C IO3ULUN
HKOJIOTMYECKON Oe30IacHOCTH XapakTepa BIMSHHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CpEny;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yJaroMMXCs: CIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHUS M0 XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTAMHU, UCIOIB30BATh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM JJIS MOUCKA W aHaliv3a yuyeOHOU u
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, Ha0TI0AaTeIbBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM M MPOBEACHUH XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaromuxcsi YOexJAEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ Ba)XHOM POJM B PEHICHUH TJI00aJbHBIX MpOoOJIeM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTCTHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHWM JUIsi TPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyeObHOM miaHe cpeaHero ooOmero oOpa3zoBaHUs NpeAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUHBIC
IPEAMETBD.

OO11ee Ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmeno), B 11 kimacce — 34 gaca (1 wac B HeAemo0).



COILEPKXAHUE OBYYEHUSA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHnYecKOl XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IOJIyYCHUM HOBBIX BELIECTB M MaTEpUANOB. Teopus CTPOECHHsSI OPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (DOPMYITBI
OpraHUYecKux BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyeckux BeecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMH (CHUCTeMaThyeckas) M TpUBUAIbHBIE Ha3BAHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HAaKOMJIEHHME € O0pa3laMy OpPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NIPEBPAILCHUI0 OPTaHUYECKHUX BEIIECTB
IpU HarpeBaHuu (IJ1aBJIeHHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
OpocTeHIline NpPEeACTaBUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, MOIy4YCHHUE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHUPOBAHMS, THApPATAlUU, OKHUCIEHUA W
NOJINMEPHU3ALIMH ), TOJIYYEHUE U IIPUMEHEHHUE.

Anxaauensl: OyranueH-1,3 u MetwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKHE CBOWCTBA (peakuus noiaumepusauuu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHMSI, TOMOJIOTHUECKHUN psijl. ALlETUIICH
— TpOCTEHIIMHA TMpeACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINAH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumereHue. TOKCHYHOCTD



apeHoB. ['eHeTmueckas CBSI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpyponHble UCTOYHMKM YriaeBOAOpPONOB. I[IpupomHbeli ra3 m mnomyTHbIE
HeTsaHbie Ta3pl. HegTh u e€ mpoucxoxaenue. Crnocobsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TepMUYECKHUI, KaTamuTUdeckuil), nuponus. [IpoaykTsl
nepepaboTKku He(TH, UX PUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIi
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3lamMy IUIACTMACC, KAy4yKOB M PE3UHBI, KOJUIEKIINH
«Hedpte» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJIOr€HONPON3BOIHBIX, TPOBECHNE NPAKTUYECKON pabOThl: MOIYYEHHUE ATUIIEHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Bbruncnenuss 1o ypaBHEHMIO XUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIHH).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

IIpenenpHble OXHOATOMHBIE CHOUPTBL. MeETaHOI U JTAaHOJN: CTPOEHME,
¢usznyeckue M XHUMUYECKHE CBOWCTBA (pEakUuu C AaKTUBHBIMH MeETajljlaMH,
raJIOreHOBOJOPOJaMH, TOpEHHUE), MNpuMeHeHue. BoaopoaHbie CBA3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME METaHOJa ¥ ITAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTBL. OJTWIECHIJIUKOJIb W  T[JIMUEPUH: CTPOEHUE,
¢usznyeckue W XMMHMYECKHE CBOMCTBa (B3aUMOJEWCTBHE CO IIEJIOYHBIMU
MeTallaMH, KauyeCTBEHHas peakUuus Ha MHOIOAaTOMHbIE CHUPTHI). [lelicTBue Ha
opraHusM 4enoseka. [I[puMeHenue rmiepruHa u dTUICHTIIAKOIIA.

@DeHoJI: CTPOEHHE MOJIEKYJbl, (U3NYECKHUE W XUMHUYECKHE CBOWCTBA.
Toxcuunoctsb (henona. [Ipumenenue dhenona.

Anbaeruipl M Kemouwvl. DopMaNbAETHA, AaUCTAIBACTUA: CTPOECHHUE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4YeCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHbIe KapOOHOBBIE KHUCIOTBL. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTpOEHHE, PU3NYECKHEe U XUMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue i Kiacca KUCIOT, peaklus 3Tepudukanumn), NoJyyeHue U NpUuMEHEHHUE.
CreapuHoBasi M OJICMHOBAsI KHUCIIOThl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHUE.

Crnoxuple 3QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. 'maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KHUPOB.



YrneBompl:  cocTtaB, kiaccudukamus ~— yrieBogoB  (MOHO-, OuU- U
noJyiucaxapuibl). ['moko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HAXO0XKICHHE B MPUPOJE, TPUMEHEHUE,
ouonoruueckas poib. dotocunTe3. pykTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemtono3sl.  dusndeckne W XMMHUYECKHME CBOMCTBA KpaxMmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIUsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHHUS BEIIECTB W HMX TMPEBpPAILCHUM:
IOpoBeJeHUE, HAOIIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcunom wmemau(ll), B3aummojelcTBUEe Kpaxmalia C HOJIOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrble 3amaun.

Bbluncienuss 1mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTA PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYEeCKUuEe COoelMHEHUs. Pu3nyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak mOpUpOIHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALlMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl W3YYCHHS BEIIECTB W UX MpEeBpaIlCHUIl:
HaOIIOZICHUE W OTIMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYpalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouIeKy IsIpHbIE COeAUHEHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HMX MPEBpPALLECHUN:
O3HaKOMJIEHHE ¢ 00pasiamMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peannszanns MeXnpeaMETHBIX CBSI3€W IPU U3YYEHUN OPTaHUYECKOW XMMHHU B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIAIOIIMXCA CUCTEMHBIMH ISl OTAEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTe3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(PUKaAIus, NepUOIUIHOCTh, HAOIIOAEHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: wMaTepus, DJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKNUE BEIUUNHBI U €AMHULIBI UX U3MEPEHMUSL.

buonorusi: knerka, opranusm, Ouocepa, oOMEH BEIIECTB B OpraHuU3ME,
(doToCcHHTE3, OMOJIOTMYECKH aKTHUBHbIE BellecTBa (OENKH, YrIEBOABI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTTAHUYECKASA XUMUSA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN dJJIeMEHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHA
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/ieNieHUs AJIEKTPOHOB MO OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpALIUS ATOMOB.

[lepnognuecknil 3akoH U Ilepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX W CIOXHBIX BEIIECTB IO TpynmnaM MW Tepuojaam.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJIGHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
akienTopHelil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciienus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. |UIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUN. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETWYeCcKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHX — peakIuid B
HEOPraHMYECKOM M OpPraHWYECKON XHMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLCHUS SHEPTUH TPU XUMUUECKUX PEAKIIMSX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle larense.

Onextponutnyeckas aucconuanus. CuiabHbIe U ciialdble 25eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJbHBIE METOAbl H3YYEHHUSI BEIIECTB M HMX MPEBPALCHUM:
nemoHcTpanus Tabmun «llepuonnueckas cucrema xumuueckux snemeHTon 1. WM.
MenneneeBay, U3ydeHHUE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO HMHAMKATOpPA, PEAKIMH HWOHHOTO OOMeHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakTOpoB HA CKOPOCTh
XUMHUYECKOU peaKIum.

Pacuérnrble 3amaun.

PacuéTtel 10 ypaBHEHUAM XUMHYECKHX pEakIuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBl C MCIIOJIB30BAHUEM IIOHATUS «MaccOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilosoxxenne HemerayuioB B llepuomudeckort  cucreme
xuMuueckux snaeMeHtoB [[. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPONUS HEMETA/IOB (Ha mMpuMepe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCNUHEHMA  (OKCHIIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CIutaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH PsiJT HAMPSHKEHUN METAJIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpUM, Kalul, KaJbIIHM,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHHUI.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHMKE.

ODKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUsI BEHIECTB M MX MPEBpaAICHUI:
U3YYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OO0pa3lloB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHUE W ONHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE THUJIPOKCHUJIA AIFOMUHUS C PACTBOpaAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU Ha KATUOHBI METAJLJIOB).

PacuéTtHbic 3a1aum.

Pacuétpl mMaccel BellecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CITH OTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS ¥ )KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYSCKOM, SHEPreTUUeCKOW M IHIIEeBOM
0€30IMacHOCTH, pa3BUTHM MeIULMHBL. [IOHSATHE O Hay4YHBIX METOJAaX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YenoBeK B MHUPE BEIIECTB M MATEPUAIIOB: BAXXHEUIIHUE CTPOUTEIIHLHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MAaTEpUaIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuasnbl g 3JIEKTPOHUKH, HAHOMATEepHasbl, OPraHUYECKUE U MUHEPAIbHBIE
yI0OpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUja HCHOJIb30BAHUS JICKAPCTBEHHBIX
IpernapaToB, MpaBuiIa 0E30IMaCHOr0 HMCIOJIb30BaHUS IIPErapaToB OBITOBON XWMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanust  MeXNpeAMETHBIX  CBsSI3e MpU  M3yYeHUH  OOmed wu
HeOpraHnveckori XxuMuu B 11 Kitacce oCyIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHITHH, SBISIOIINXCA
CHUCTEMHBIMM JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiacCUPUKAIMA, TEPUOAUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKHUI YPOBEHB, BEIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHuM3M, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pecypchl.

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, MHUIIEBAS
MPOMBIIICHHOCTh,  (papmaneBTHUYeCKasi  MNPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS POMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucs MpPOrpaMM CpeaHero oo6iero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM). HaydHO-MeTOmWYecKol OCHOBOW  JJIA
pa3pabOTKH IJIAHUPYEMBIX PE3YIbTATOB OCBOEHHUS MPOTrpaMM CPEIHEro OOIIero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B cooTBeTrcTBUM C CHCTEMHO-NIEATENLHOCTHBIM TOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIUMHCS POCCUUCKOM TpaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIMYMe MOTUBAIUH K 00YUYEHUIO;

IIeJICHANPABICHHOS Pa3BUTHE BHYTPCHHUX yOEKIECHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATETBHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAaHOBKAMH, TPHUCYIITUMHU IICIIOCTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4KME NMPABOCO3HAHUS YKOJOTUUYECKON KYJIbTYPHI U CIIOCOOHOCTH CTaBUTH
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHMS TMpeaMera «XuMHUs» JOCTUTAIOTCA B
COMHCTBE YYCOHOW ¥ BOCIHTATEIBHON JEATCILHOCTH B COOTBETCTBHUHU C
T'YMaHHCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH
U HAealaMd POCCHUKCKOr0 TIpakIaHCKOro OOIlecTBa, MPUHATHIMU B OOILECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUS, CIHOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPAa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTU
00yJaroIMXcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS TpeaMeTa «XUMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTU
0oOydJaronuxcst Mo peajnu3alii MPUHATHIX B O0IIECTBE IIECHHOCTEH, B TOM UYHCIIE B
4acTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YYaIONTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IMPaB M 00s13aHHOCTEH,
YBaXCHUS K 3aKOHY W TIPABOTIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEXKITMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH IPU CO3JAHHUH
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJbHBIX 3ajay, BBHINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYTUX IpU aHAJINW3€ Pa3IMUHbIX BUIOB yU€OHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY MW HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHON XUMUM;

YBaOXEHHUs K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IPAKTHUUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHMSI HAyKH €CThb pe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIUBBIX OKCHEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLEM
aHaJIn3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 30poBOro U Oe3zomacHOro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coONIoIeHUsT TpaBui O€30MacHOro OOpallleHusi ¢ BELIECTBAMU B OBITY,
IIOBCEHEBHOM KXU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHMMAHUSl LEHHOCTM NpaBWi1 HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOTO MOBEJCHUS B CUTYalUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCHEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
JeSATEIbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUECKOW U  JIPYyTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YaCTHE€ B pPEUICHUU IPAKTHYECKUX 3a]ad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUeHHUI0 MPOGEecCruid pa3IudaHoOro pojia, B TOM
YHCJI€ HA OCHOBE NMIPUMEHEHMS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBHON TPACKTOPUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3aldd COOCTBEHHBIX >KHM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 1€JIeCO00pPa3HOr0 OTHOILICHHUS K NPUPOJE, KaK HCTOUYHHKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHMMAaHMUS TJIO0AJTBLHOIO XapaKTepa HSKOJOTHYECKUX MPOoOIeM, BIUSHHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOJHON U COLUAIIBHOM CPEIBI;

OCO3HAHHUSI HEOOXOAUMOCTH HWCIIOJB30BAHUSA JOCTHIKECHHH XHMHH IS
pEILIEHNS BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIE30BAHNS;

AKTUBHOTO HENPHUATUS JCWUCTBUH, [MPUHOCIIIMX BPEH OKPYKarOUIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE SKOJIOTMYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JECUCTBUN M MIPEJOTBPAILATH UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIlbITa JIEATEIILHOCTHU AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEILHOW, KOMMYHUKATHUBHOW M COLAAJIBHON
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMIO3HAHUS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHMMAaHUSl CcHeUu(UKA XUMUU KaKk HayKd, OCO3HaHHS €€ poJikd B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JJaHUM 1EJIOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUpPE Kak O €IMHCTBE MPUPOJLI U YeJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTECH M PEIICHHH MPOOJIEM COXpaHCHHS
MPUPOJTHOTO PaBHOBECHS,

yOSXKJAEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHU IS  COBPEMEHHOMU
UUBWIN3AIMA: B €€ TYMAaHUCTHYECKOW HAIPABICHHOCTA W BaXHOW pOJUA B
CO37IaHUU HOBOW 0a3bl MaTepUALHON KYJBTYPbI, PEIICHUN TJIOO0AIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
HKOJIOTHYECKON OE€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECIICUYEHUU YCIOBHMA
YCHEHIHOTO TpyAa M DKOJOTUYECKH KOM(POPTHOM JKM3HU KaXAOro 4YjieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
MMO3HAHUS, WCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOIH30BAThH



MoJydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS J1e1aTh 0OOCHOBaHHbIE 3aKJIFOUEHUS Ha
OCHOBE HayuyHbIX (JAaKTOB M HMEIOLIUXCS JaHHBIX C LENbl0 IOJIy4YEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUSA UL
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

MHTEpeca K IO3HAHUIO U UCCIIEOBATEIBCKOMN NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSIM TpyZa B pa3iIM4HbIX cepax NpohecCHOHATbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIHUXCS
MEXAUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TOHATHUS, OTPakKAIOUIUe
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa H CHEHU(PUKY METOJO0B IO3HAHMUS,
HCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUC,
MPOIIeCC, CHCTEMa, HAYYHBIM (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHUS (IMO3HABATENIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COIMAIbHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBbIC y4eOHbBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI0O3HABATEIHHBIMH, KOMMYHHKATUBHBIMA W  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (OPMYJNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI IEATEIHOCTH C TOCTABICHHBIMHU 1IEISIMU;

MCMOJIB30BaTh MPHU OCBOEHUH 3HAHUN MPUEMBI TJOTHYECKOTO MBILIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA TOHITUHA W YCTAHABJIMBATH UX B3aUMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHUSI WM KPUTEPUM A KIacCU(UKAIMKU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE paCCyXKJIeHUs (MHAYKTUBHBIC, JEIyKTUBHBIC, 10
aQHaAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOICIIbHBIC TTPEICTABICHUS] — XUMUYECKHMA
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peaKkiuyu — MpU PEHICHWH Y4YEeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
IPU3HAKOB M3y4Yae€MbIX BEIIECTB U XUMUYECKHX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEIOBAHMUS, UCTIOJIb30BATh MOCTABICHHBIC
U CaMOCTOSITEIILHO C(OpPMYyIMpPOBAaHHBIE BOIPOCHl B KauyeCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHM CAMOCTOSITEILHOTO TUJITAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBAThH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHNS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHHUUYECKOM HCCIEIOBATEIbCKOM W MPOECKTHOU
JESTETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOAOB PEHICHUS NPaKTUYECKUX 3aJad, MNPUMEHEHUIO Pa3JIMYHbIX
METOJI0B TO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX wuHPopManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJICpKaHUs, CIPABOYHBIC TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



GbOopMyIHpPOBATh 3aMPOCH U MPUMEHSATH PA3THYHBIE METOJbI MPU TIOUCKE H
otoope wuHOpPMAIIUK, HEOOXOAWMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajad
onpenenEHHOro TUIA;

npuoOOpeTaTh OIBIT MCIHOJIb30BaHUS WHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3TUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIM $I3bIK B KAauecTBE CpeACTBa IMpu pabore ¢
XUMUYECKON uHMOpMaIMell: MPUMEHSATh MEXKIpEaMETHbIe (pu3nueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaIJISITHOCTH.

OBJaeHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMHU ACHCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbI B XOJIe AHaJIora U/ Win
JUCKYCCUHM,  BBICKa3blBaThb  HjaeH, (OPMYIUPOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPEIJIOKEHHON 3a0a4H;

BBICTYNATh C MpPE3EHTAUEN pe3yJbTaTOB IO3HABATEIBHOM JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BBITIOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HMCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pean3alii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HUCCIEAOBAHUN MyTEM COIVIACOBAHUS IMO3MIMI B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OBJjiaieHNe YHMBEPCAJTbHBIMY PeryJATUBHBIMH 1€iCTBUSIMU:

CaMOCTOATENIbHO IJIJAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NEATENIbHOCTh, OMpenensia €€ eI W 3aJauyd, KOHTPOJUPOBAaTH M MO MEpE
HEOOXOUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroputM JACHCTBUUA TIpU
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN €MOCOO MX pElIeHUs C Y4YETOM TMOJIYYEHUs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEU JIEATEIBHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBECHHO-HAYYHOM KAapTHUHBI MHPA, POJIM XMMHU B MO3HAHUU SBIICHUU



Opuponabl, B  (OPMHPOBAHMH MBIIUIEHUS M KyJbTYpbl JIMYHOCTH, €€
(YyHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLIeHHs] PAKTUYECKUX 3a/1ad
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 370POBBIO M IPHUPOJHOM
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIArallue MOHATHS (XUMUYECKHI DJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opMmyna (pa3BEpHyTasi U COKpalIEHHAs), MOJb, MOJISpHAs
macca, MOJISIpHBIH O00BEM, YIJIEpOOHBIA CKeleT, (QYHKIMOHANbHAs TpymIa,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3B€HO, BICOKOMOJIEKYJIIPHBIE COECIMHEHNUS); TEOPHUH U 3aKOHBI (TEOPHUsSI CTPOEHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHH; MHPOBO33PECHUYECKHE 3HaHUS,
JeXallhe B OCHOBE IIOHUMAaHHs IPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHUX
ABJICHUM, (PAKTOJIOITMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€e30IacCHOM HCIIOJb30BAHUHM BAKHEWILIMX OPraHMYECKUX BELIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHHMM BBIABIATh XapaKTepHbIE IMPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIME MOHATHUS IPH
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMM HCIOJIb30BATh XUMHUYECKYID CUMBOJIUKY JIsi
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHON)
(GopMysl OpraHMYECKHX BEIIECTB M YPaBHEHUH XUMHUYECKHX PEaKIHii,
U3TOTABJIMBATh MOJENIA MOJIEKYJ OPraHMYECKMX BELIECTB ISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABJIMBATh MPUHAMIECKHOCTh H3YYEHHBIX
OpraHMYEeCKMX BEUIECTB MO MX COCTaBy M CTPOCHUIO K ONpPENeIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOJOpPOAbl, KHCIOPOA U a30TCOJEpIKallie
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NmpHBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOINMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIMLEPHH, (eHos, (opManbAerui, aneTalblIeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KHCJIOTa, CTEAPUHOBAsI KUCIIOTA, IIIKOKO34,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

cOPMHPOBAHHOCTh YMEHHSI ONPEICHSATh BHUAbl XUMHUYECKOH CBSA3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHEIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUSI TEOPHUH CTPOCHUS
opranudeckux BemiectB A. M. bytieposa ajis 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMUS; 3aKOH COXPAaHEHHUS MACChl BEUIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWMCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIEeCTB (METaH, 3TaH, ITUJEH, MPOIWJICH, AalleTHUJICH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, ATaHOJ, ITHJICHTINKOJb,
[IIALEepUH, (EHOJI, aleTalbAeTu]l, MypaBbUHAsI U YKCyCHasi KHUCIOTHI, TIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEX]y HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHUNA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIEBOJIOPOJAHOIO
Colpbid  (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
MPaKTHYECKOE MPUMEHEHHUE MPOAYKTOB MepepadoTKy;

C()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA HMCXOJHOTO BEIIECTBA WU IMPOAYKTA
peaKiMu 1O H3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJIHOTO M3 HCXOTHBIX
BEIIECTB WU MPOJYKTOB PEAKIINHN);

Cc()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMONM 3HAHUH OO0 OCHOBHBIX
METOJaX HAayYHOTrO MO3HaHUs, UCIOJIb3yEMbIX B XUMHUU IIPU U3YUYEHUU BEUIECTB U
XUMHUYECKUX BJIEHUH (HaOIt0/IeHUE, U3MEpPEHHNE, IKCIIEPUMEHT, MOICTUPOBaHNUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHUE 3HAHUS M7 TPUHATUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATH MPaBHJIa MOJIb30BAHUS XUMUUECKON
MocyIol U J1abopaTOPHBIM O0OpPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHITH XUMHUYECKHIA
AKCIIEPUMEHT (IIPEBPAICHHS] OPraHUYECKUX BEIECTB NPU HArpeBaHUU, MOJTyUYCHHE
ATHJIEHA M W3Y4YCHHE €ero CBOMCTB, KAaueCTBEHHBIC PEAKIMU OPTaHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LIBETHbIC PEakUuUu OENKOB) B
COOTBETCTBUM C TMpaBWJIAMHU TEXHUKH O€30macHOCTH Mpu OOpalleHuu C
BEIIECTBAMH U J1a0OPaTOPHBIM OOOPYJOBaHHEM, MPEICTaBIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3amucH ypaBHEHUH COOTBETCTBYIOIIHUX
peakiuit 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE STUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelicTBa MacCOBOU
uHpopmanuu, IHTepHET U ApyTuXx);



chOPMHPOBAHHOCTh ~ yYMEHHH  COONIOZaTh  TpPaBWIA  AKOJOTHYECKU
[IeJ1eCO00pa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IEIAX
COXpaHEHUsl CBOETO 3J0POBbS U OKpYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JICUCTBHS Ha >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMEHBIIICHUSI U MPEIOTBpPALEHUS] HX BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX MW CHA0OBUASAIIMX OOYYalOIIMXCA: YMEHUE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOHM COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpPa, POJIM XHMHUHU B TIO3HAHWMU SIBICHUU
npuponabl, B (OPMUPOBAHUM MBIIUJICHUS W  KYJIbTYphl JUYHOCTH, €€
(G YyHKIIMOHAITBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS pEIICHHs IPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONINe TOHATHSA (XMMHYCCKUN DJIEMEHT, aToM, HM30ToI, S-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTATHYECKas peleTKa,
TAMNBl ~XUMHUYECKHX  pPEaKIUh, pPacCTBOP, DJEKTPOJUTHI, HEIJIEKTPOJUTHI,
AJICKTPOJUTUYECKAS JTUCCOIMAIMSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOU Auccounanuu, nepuoanueckud 3akoH . M. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHCHUSA U MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XUMUH,
MHMPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE INMOHHUMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XHMHYECCKHX SIBICHHUH, (DaKTOJOTHUYSCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPTaHUUECKUX
BEILIECTB B OBITY M IPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC MPU3HAKU TTOHATHIA,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY IS
coctaBieHuss (HOpMyJl BEIIECTB MW  YpPaBHEHUHW  XHMMHUYECKHX  pEaKIHii,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHMYECKUX BENIeCTB (yrapHbId ra3, YIJIEKUCIBbIA Tra3, aMMHUakK, TamiéHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMUECKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAsl, MOJICKYJISIpHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHH YCTaHAaBJIMNBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOIUUECKOro 3aKkoHa /.
N. MenneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHEHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTaMy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAUHEHUM
1o nepuoaaM u rpynnam I[lepuoandeckon CuCTeMbl XUMUYECKUX 31eMeHTOB JI. M.
Menneneena;

chOPMHPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOICTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPkKAaTh CYIIECTBOBAHWE TEHETHYECKOW CBSA3M MEXKAYy HEOPTaHMYECKUMHU
BEILIECTBAMU C TTIOMOIIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHBIM TPU3HAKaM (YUCIy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUS DJIEMEHTOB, 00paTHMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YPABHEHUS PEAKIIUA Pa3IMUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIC YPABHEHUSI PeaKliii HOHHOTO OOMEHa, YYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUWH, MOATBEPKIAIOLIIE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPTraHWYECKUX BEILECTB, pPaclo3HaBATh
OTBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHUH  pPACKpbIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOro OasiaHca
3THUX PEaKLUi;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naenctsus (npunuui Jle [latensbe);

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BATh XHMHYECKHE MPOLIECCHI,
JeXKallkie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh MPEIACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIUINAX H
HKOJIOTMUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
MOHSTUSL «MAaccoBasi JOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIONIMX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
MocyIol W J1abopaTOpHBIM O0OpPYJOBaHHEM, a TakKe MpaBuia oOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMHU MO BBIMIOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHUW TUIAHUPOBATH M BBIMOJTHATH XUMUYECKUN
AKCIIEPUMEHT (pa3jloKeHHE MEPOKCHJIa BOJOpPOAAa B MPUCYTCTBUHU KaTalM3aTopa,
OMpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHANKATOPA, BIMSHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIui,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyiabdar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 337ad 110
TeMaM «Metamie» U «Hemeramib»y) B COOTBETCTBUM C NpaBUJIaMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
MPEACTABNIATh PE3YIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUi W (POpMyIUpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3YNHTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHATU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOU
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  MpaBWia  DKOJOTHYECKHU
[[eJ1eCO00pa3HOro TMOBENIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JECHUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHaTh Ha mpuMmepax CcrnocoObl YMEHBIUICHHS U
MPEIOTBPALIEHUS UX BPEAHOTO BO3JICVCTBUS HA OPraHU3M YEIIOBEKA;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 crcTeMy oOo3HaueHui JI. bpaiisa mis 3amucu XUMHYECKUX

bopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
[Ipenmer oprannueckoil xumuu. Teopus
11 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazgen 2. YrieBonopoabl
2.1 [IpenenbHbIe YyrIeBOAOPOABl — AJIKAHBI 2
29 HenpenenbHble yriaeBogOpOIbl: aTKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTndecKue yrieBoaoposl 2
24 [TpupoHbIE HCTOYHUKH YTTIEBOJIOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Crupter. denon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
CrnosxHbie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCANHCHUSA

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Ctpoenue atoMoB. [lepuonnueckuii 3aKoH
1.1 u [lepuonuueckas cucteMa XUMHIECKUX 3
anemenToB J[. 1. MenaeneeBa
12 Ctpoenue BemiectBa. MHOTOOOpas3ue 4
' BEILIECTB
1.3 XUMHYECKUe peakuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertaubl 6
2.2 Hewmeranms 9 1 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tewa ypoxa Bceero Kontpoapirie | Mpaxrueckue ﬂsyqeﬂnﬂ :)16[()1;I;OB3TEJILHLIC
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coeaunenuiit A. M. Bytiepoga, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o kinaccuduxanuu
3 opraHuueckux semects. Homenknarypa 1
(cuctematuyeckasl) U TpPUBHAIbHbIE
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUH psifl
5 MeraH 1 3TaH — IpOCTEUIINE 1
IIPEJICTaBUTENIN AITKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
IIPEJICTAaBUTENIN ATKEHOB
8 [IpakTuueckas padora Ne 1. «Iloxyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byragnen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CHUHTETHUYECKOTO KayuyyKa U Pe3UHBI




AJIKMHEBIL: COCTaB K 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIINNA TPEJICTAaBUTEh ATKUHOB

1 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peakuuu

12 Apenbl: 0eH301 U TOJyos1. TOKCUYHOCTD
apeHoB

13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
IPUHAJIEKAIINX K Pa3JINYHBIM KJlaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
ra3bl, He()Th U MIPOIYKTHI €€ nepepadoTKu
[IpupoHbIE HCTOYHUKH YTIEBOLOPOAOB:

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ IepepadoTKU

16 KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BogopoHas cBsA3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
TJIALIEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHe
U XMMHUYECKUE CBONUCTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI U
aneTanpaern]. AeToH

21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHUCJIOTBI: MypaBbUHAs M YKCYCHasI

22 [Ipaktruueckas padora Ne 2. «CBoticTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTCapI/IHOBaH " OJICUHOBAs KUCJIOTHI, KaK

23 NPEJCTaBUTEIIN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JICHCTBHE
CrnoxHble 3UpPbI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KHCIIOT. [ MIPOIIN3 CIIOKHBIX
3¢hupoB

26 Kupbr: runponus3, npuMEHEHUE,
Ouosaoruueckas poJib KUPOB
YTIeBobl: COCTaB, KilacCH(UKAIIUS.

27 Baxxneiinve npeacTaBUTeNu: TIII0K03a,
bpykTo3a, caxaposa

08 Kpaxman u nesmiono3a Kak IprupoIHbIe
TIOJTUMEPHI
KontponbHas pabota no pazaeny

29 «Kucnopozacoaepxaniue opraHuuecKue
COETUHEHUS

30 AMMHBI: METHJIAMUH U aHUJIHMH
AMUHOKHUCIOTH KaK aMm(pOTepHbIS

31 OpTaHUYECKHUE COCTUHEHUS, UX
Ounonoruveckoe 3HadeHue. [lentumbt

39 benku xkak npupoHbIe
BBICOKOMOJIEKYIISIPHBIE COeTMHEHUS

33 OcCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTUHEHUI

34 OCHOBHBIE METOIBI CUHTE3A




HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHYECKUH 3JIEMEHT. ATOM. DIEKTpOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuonnyeckas
cucTeMa XMMHUYECKUX ieMeHToB /l. 1.
MenieneeBa, X CBA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB M UX COCIUHECHHH 110
rpynnam u nepuogam. 3HaueHue
MIEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux sneMmenToB /.M. MenpeneeBa B
pa3BUTUU HAYKU

Crtpoenue BeniecTBa. XUMUYECKas CBS3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaAHMS
KOBAJICHTHOM CBA3U. BonopoiHas cBs3b

BajneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucienus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBast 10JIs BEIECTBA B PaCTBOPE




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. | 'eHeTnueckas
CBSI3b HEOPraHWYECKUX BEILECTB, PAa3JIMYHBIX
KJIaCCOB

Knaccugukanus XuMH4ecKux peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MACChl BEIIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS] SHEPTUH IIPU
XUMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. OOpaTUMbIE peaKIIHH.
XHUMHUYECKOE PABHOBECHE

10

[Ipaktuueckas paborta Ne 1. «Bnusinue
pa3nu4HbIX (PaKTOPOB Ha CKOPOCTh
XMMHYECKON PEAKIIUU»

11

DIIEKTPOIUTHYECKAs Jucconnarys. IToHsTre
o BojiopoiHoM Tiokazaresne (PH) pactsopa.
Peaxiiuu nonnoro oomena. I'naponus
OpPraHn4Y€CKUX U HCOPraHMICCKUX BCIICCTB

12

OKHUCITUTETHHO-BOCCTAHOBUTEITLHBIE
peakuuu. [TonsTre 00 3nexTponnze
pacIIaBoB ¥ pacCTBOPOB COJIEH

13

Kontponbnas padota mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainsl, ux nonoxxenue B [lepuogudeckoit
CHUCTEME XMMUYECKUX 3yemMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue ¢pru3nvIecKrne CBOMCTBA
METAJIJIOB




15

CrninaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTaoB

16

XUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HAaTpUH, Kajaui, Kaabluid, MarHui,
ATFOMUHHNA) U UX COSTUHEHUN

17

XUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COETUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHUN

19

[IpakTuueckas pabota Ne 2. "Pemmenue
AKCIIEPUMEHTATIBHBIX 33/1a4 110 TeMe
«Mertamis»"

20

Hewmeraibl, ux mojiokeHUE B
[Teproanueckoit cUCTEME XUMHYECKUX
anemenToB 1. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnoTpONHs HEMETAILIOB (HA IPUMEpE
KHCJIOpoJia, cephl, pocdopa u yriepoaa)

22

XHUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COE€IUHEHUN

23

XuMuyeckue cBOMCTBa a30Ta, pocodpa u ux
COCIMHEHU I

24

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUI

25

[IpumeneHne BaXXHENIINX HEMETAJUIOB U UX
COE€IUHEHUN

26

O0001IeHre ¥ cucTeEMaTHU3alis 3HaHUH 110




TeMe «HemeTtamely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[IpakTrueckas padora Ne 3. «Pemenue

27 HKCIEPUMEHTAIBHBIX 334 110 TEMe 1
"Hemerannsl"»

28 KonrtponsHas pabora mo remam «MeTambny 1
n «Hemeramib»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue u opraHM4ecKue OCHOBAHMUS
AmdoTrepHble HEOPraHU4ECKue 1

30 opraHudeckue coequHeHus. ['enernueckas 1
CBSI3b HEOPraHMYECKUX M OPIraHUYECKUX
BEIIECTB
Ponp xuMuu B 00ecriedYeHNH 3KOJIOTTYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MPUHIIMIIAX TPOMBIIIIEHHOTO MOJTy4EHUs 1
BaXHEUIINX BEILECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB 1

34 XUMHUS ¥ 30pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ 'abpuensu O.C., O61iecTBO ¢ orpaHU4eHHON
O0TBETCTBEHHOCTHIO «JJPODA»; AkimonepHoe obuiectBo «M3narenscTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






