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MHNOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpPOBHE CpeaHero oomero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanmbHOro 3akoHa or 29.12.2012 Ne 273-03 «O6
obOpaszoBanuu B Poccuiickoit denepanuny, TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENIbHONW MPOrpaMMbl CPEIHEr0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHOoM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOTo
npeamera «XuMHs» B 00pa3oBaTelbHbIX opraHuzamnusax Poccuiickoit @eaepanuu,
peaM3yIONIMX OCHOBHBIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @eaepaunn Ha nepuon a0 2025
rona» (Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabdOTKe MPOrpamMMbl MO XUMHUH, K OIpPENESICHUIO
oOuielt crpareruu 00y4eHus, BOCIUTAHUSL U pa3BUTUSL 00ydaroUIMXcsl CpeAcTBaMuU
yaeOHoro npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koHuenTyanpHbie nonoxenuss ®I'OC COO o B3anMOOOYCIOBIEHHOCTH LENEH,
COJIep)KaHMsI, PE3yJbTATOB OOy4YEeHHS W TpeOOBaHMI K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHUs. OTH I[IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/bI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIoBeKa, a TAK)Ke SKOJIOTMYECKU 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10POBbIO
U TpupoaHON cpene. Peanmsyercss xumudeckoe oOpa3oBaHHME OOydYarOIIMXCS Ha
YpOBHE CpeiHero o01ero oopa3oBaHus CPpeACTBAMH YICOHOT 0 mpeaMeTa « XUuMHUS,
COJIEp’)KaHME U TIOCTPOCHHE KOTOPOro OMNPENENICHbl B MporpaMMe MO XHUMHHU C
y4€ToM cHeuu(puKy HayKu XUMHUHU, €€ 3HAYeHUs B IO3HAHUU TNPUPOALI U B
MaTepHAIbHON KM3HU OOIIECTBA, a TAKXKe C YUETOM OOIIMX IENe U MPUHIIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpPEIHEro  OOILEero
oOpazoBanus B Poccuiickoit @eneparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOyl0 poJib B
COBPEMEHHOW IMBUIIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHNE PANIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHME LIEJIOCTHOrO MPEACTABICHHUS 00 OKPYKAIOIMIEM MHpPE KaK O €IMHCTBE
OpUpOABl U YelloBeKa, KOTopoe (popMupyercs B XMUMHUM Ha OCHOBE MOHHUMAHMS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHHUS B3aUMOCBSA3U MEXIY
CTPOSHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMH MPUMCHCHHSI.

TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU KaXJoro ujeHa oOmiectBa. CoBpeMeHHass XMMHUSA Kak Hayka



CO3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAlpaBlIeHA Ha pEIICHUE
[JI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILIEBOM, IKOIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOMIMMU IENSIMU U TNPUHLIUIAMH CpPEIHEr0 OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIN ypOBEHB
U3Y4YE€HHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYKD MM JJisi  BBIPA0OTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B JKU3Hb COIIMyMa, HPOJOJHKEHUS
00pa30BaHMsI B pA3IUYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMHA  npeaMeTa  «XHUMHs»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHU4YecKas XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMa
3HAHWM 0 HEOPTaHWYECKOW XMMUU (C BKIIIOUCHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBaHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHMsSI BCETO MHOrooOpasws
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHu4ecKass XUMHs» c(opMuUpoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuaja W 0OYCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUHW HAa  OMNpENeIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ecKOod XHMHHM BELIECTBA
paccMaTpuUBaKOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COC/IMHEHUN, a TakKKe Ha YpPOBHE CTEPEOXHUMHUYECKHUX M  DIEKTPOHHBIX
HpeCTaBICHUN O cTpoeHnH BeecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce BEIecTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOAOPOJOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenquHeHUM. B Kypce  OpraHM4eckod XUMHHM  T[OJY4YalOT  pPa3BUTHE
chopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 00I1ero o0pa3oBaHMs NMEpPBOHAYAIBLHbIE
MPEICTABIICHUS O XMMHUYECKON CBSI3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBAEeTCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOpETHUUECKH MaTepuaid M (AKTOJIOTMUECKHE CBEICHHMS O BEIIEeCTBAX U
XuMu4yecko peakiuu. Tak, B yacTHocTH, B Kypce «OOIlas U HeopraHuueckas
XUMUSD» OOYyYaroUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIUH,
IyOKe TIOHSATh HUCTOPUYECKOE M3MEHEHHE (QYHKIHMM STOro 3akoHa — OT
00001aro1Iel 10 OOBSICHSIONIEH U TPOTrHO3UPYIOILIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOWCTBaxX W NMPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs HomoJiHsgeTcs B kKypcax 10 u 11 kimaccoB aneMeHTaMu
COJlep KaHMs, UMEIOIIMMH KYJbTYPOJIOTMYECKUA M MPUKIAJHON XapakTep. OTH



3HaHMSI CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMHUU C JIPYTUMHU HayKaMH,
pPacKphIBaIOT €€ pOJib B IO3HABATEIBHOM M MPAKTUYECKON IEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOILIECCY TBOPUECTBA B 00JACTU TEOPUHU
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX @poOJieMax, CBA3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIMBATh HHPOPMALIMIO U IPUMEHSATD €€ JUIsl TOMOJIHEHUS 3HAHUH,
pELIeHHs] MHTEJUIEKTYaIbHBIX M SKCIIEPUMEHTAIBHBIX HUCCIEA0BATENIbCKUX 3a1a4u. B
IEJIOM COZIep’KaHre Y4eOHOro mpeamera «XHUMHsS» JaHHOTO YPOBHSI M3YyYEHHS
OpPUEHTHPOBAHO Ha (popMUpOBaHHE y 00YYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TOHMMaHus (GUIOCOPCKUX UACH, TaKWX KakK: MaTepHalbHOE EIUHCTBO
HEOPraHMYECKOro U OPraHMYecKoro Mupa, 0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHEM, ITO3HABAEMOCTh MPUPOIHBIX ABICHUM MyTEM SKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUMM MEXAY HOBBIMH (akTaMM U TEOPETUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH SKOJOTMYECKHUX MpodIieM, a
Takke MmpodseM cOepekeHUs] IHEPTeTUUECKUX PECYPCOB, ChIPbsI, CO3[JaHUSI HOBBIX
TEXHOJIOTUN U MaTEpPHUAJIOB.

B nmnane pemieHus 3agad  BOCIHUTAHMS, pa3BUTUS W COLMAIMA3ALUHU
oOy4Yaromuxcs OPHUHATbIE NPOrpaMMOM MO XHWMHUU MOJAXOJbl K OINPEACIICHUIO
CONlep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MPeAyCMaTpuBaOT  (OpMUpPOBAHUE
YHHUBEpCAIbHBIX YU€OHBIX AEUCTBUN, UMEIOIINX 0a30BOE 3HAUEHUE IS Pa3IMUHbIX
BUJIOB JIEATEIBLHOCTH: pEIIeHUs TpoOJieM, TOWCKa, aHaim3a W 00paboTKH
uHpoOpMali, HEOOXOAUMBIX [UJIi MPUOOPETEHUs OMbITa MPAKTHUYECKOW U
UCCJIeIOBATEIbCKON JIEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHHUU
XUMUHU.

B npaktuke npenojaBaHuWs XMMHHM KaKk HAa YpPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEJIHEr0 00I11ero 00pa3oBaHus, MPHU ONPEAEICHUN
CoJlep KaTeNIbHOW XapaKTepUCTUKH 1eJied M3y4YeHHUs MpeaMeTa HampaBieHHEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NESTENbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKON TOUKHM 3PEHHS] TaKOM MOAXOJ K ONpEeNelCHUIO Leled H3ydeHHs
IpeIMeTa SABJISIETCS BIIOJIHE ONPABIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMs TJIABHBIMHU LEAMH W3YYECHHs] IpPeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHSAIOTCS:

e (opmupoBaHHEe CHUCTEMbl XUMHUYECKHUX 3HAHUH Kak  BaKHEHIIeH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeXaT KIIOYEBble MOHATHS, (PyHJaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHME SI3bIKa HAYKH, YCBOCHHME M MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011eHI I MUPOBO33pEHUYECKOr0 XapaKTepa, O3HAKOMJIEHUE C UCTOpUEN X
pa3BUTHS U CTAHOBJICHUS;



e (opMHPOBAaHME U PA3BUTHUE MPEICTABICHUIN O HAYYHBIX METO/IaX MO3HAHUS
BELIECTB U XUMHUYECKHUX PEAKIIMI, HEOOXOIUMBIX JJI NPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUN, MMEIOIIMX
MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCETHEBHOM JKU3HM;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOIO 3KCIEPUMEHTA, COOJIOJEHUEM IPaBUI
0e30macHOro oopaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTumMm, conmepkarenibHasi XapaKTepUCTUKA 1LIeJIel U 3a7a4 U3y4deHUs
peIMeTa B IPOrpaMme Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME CpeaHero odmiero oOpa3oBanus. CeromHs B
NpernoJaBaHuy XMMUU B OOJIbIIEH CTENEHNU OTAAETCS MPEATIOYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJlep)KaHusi OOy4YeHHs, OPUEHTHUPOBAHHOW Ha MOATOTOBKY
BBIIIYCKHHUKA 0011€00pa30BaTebHOM OpraHU3alliy, BIIAJCIONIEr0 HE Ha0OpoM
3HaHWM, a (PYHKIMOHAJBHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHUSIMHU
AKTUBHOIO MOJTYY€HHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHON KU3HM JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM npU M3y4eHHH IpeaMeTa «XUMUS» JOMUHUPYIOLEee 3HaUYECHUE
OpUOOPETAIOT TaKKUE LENH U 3a7a4d, KaK:

aganTaius o0y4aroluxcsl K YCJIOBHSIM JIMHAMHUYHO Pa3BUBAIOLIETOCS MHUPA,
(GopMupoBaHWE  HMHTEUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHUIO TPAaMOTHBIX
pElIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CB3AHHBIX C BEILIECTBAMHU M HX
NpPUMEHEHUEM;

GopmMupoBaHue |y OOyYaroImMXCSi  KJIIOUYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMITETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JMJI1 Pa3JIMYHBIX BHUOB
NEeSATENbHOCTU: pellleHnus MpoOseM, MOUCKa, aHaiu3a U 00paboTKU HH(OpMAaIUH,
HEOOXOIUMBIX JJISI IPUOOPETEHUS OTIbITA JESTENHHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B IO3HAHWM XHMHH, a TAKXKE ISl OLEHKA C IO3MLIMI 3KOJIOTrMYeCKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMHUECKUX IIPOLECCOB HA OPTaHU3M
YesioBeKa U MPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENBHBIX WHTEPECOB, MHTEIIEKTYalIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUJarOIUXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HAHMS IO XMMHUH B COOTBETCTBUHU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJIsl MOMCKA U aHaju3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUUECKOTO COJIEP KAHMS;

(opMupOBaHUE U pa3BUTHE Y O0YUYAIOUIUXCS aCCOLIMATUBHOIO U JIOTHYECKOT 0
MBIIUICHUS, HAOII0aTeIbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIUMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U MNPOBEJECHUU XHMHUYECKOTO
JKCIIEPUMEHTA;

BOCIIUTAHHWE Yy OOydYarommxcsi YOeKIEHHOCTH B T'YMaHUCTHUYECKOU
HANpPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOIeM



palMOHAIBHOIO MPUPOIONOIB30BaHUS, IOTIOJIHEHUS SHEPIeTUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTO
OTHOIIIEHUSI K TIPUPOJE M CBOEMY 3/IOPOBBIO, a TakKe MPUOOPETEHHS OIbITa
UCTIONBh30BAHUS TOJNYUYCHHBIX 3HAHHWNA JJISi TPHUHSITHS TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SBJICHUSMU.

B yuyeOHOM mnaHe cpenHero oOumiero oOpa3oBaHHUA NpPeaMeET «XUMUSD)
6a30BOro ypoBHS BXOAHT B COCTaB MpeIMeTHOW o0macTu «ECTeCTBEHHO-HAy4YHBIC
TPEIMETBI».

OO611ee 4ynCiI0 YacoB, OTBEAEHHBIX JIJISl U3YUCHUSI XUMUH, HA 0230BOM YPOBHE
cpenHero odiero oopazoBanusi, coctanisier 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezenmo), B 11 kiacce — 34 yaca (1 yac B Henento).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XMMHUH

[IpeaMer oprannyeckor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHsi CTPOEHUS OPTraHHMYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxkeHuss. CTpyKTypHbBIEC (DOPMYITBI
OpPraHWYECKMX BemecTB. lomMonorusa, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccupuKalu OpraHuyecKkux BemiecTB. HoMeHkmnatypa
OpraHUYECKUX COCJUHEHUU (CUCTEMaTHYeCcKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAXKHEHIIINUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTEepUalaMU Ha UX OCHOBE,
MOJIETMPOBAHUE MOJEKYJI OPraHWYECKHUX BEIIECTB, HAOIIOACHUE U OIKMCAHUE
JEMOHCTPALMOHHBIX OINBITOB II0 IPEBPAICHUI0 OPTaHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH u 3TaH —
OpOoCTEHIINE MPEICTABUTENN AaJIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuMy 3aMelleHHs] U TOPEHHs), HAXOXKIEHUE B MPUPOJE, MOIyYeHUEe H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM pAX. DTHUJIEH U NPONMUIEH —
OpOCTEHIINE MPEACTABUTENN AQJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMICTBa
(peakuuMu TUIPUPOBAHMS, TAJOTC€HUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U PUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeHIIne
XUMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHrne CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS], TOMOJIOTUYECKUI psijl. ALIETUIICH
— MPOCTEMIINKA NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA (peakuuu TMAPUPOBAHUS, rajlOreHUPOBAHMS, THApPATALIUH,
rOpEHUs), NOJYy4YEHHUE U IPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy rajJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHHE W NMPUMEHEHUe. Tonyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumeHerue. TOKCUYHOCTb apEHOB.



I'eneTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIJIEKANUMA K Pa3IMYHBIM
KJIacCaM.

[IpuponHble MCTOYHUKM YrieBOAOPOAOB. lIpupoaHpii ra3 W MOIyTHBIE
HedTsHble Ta3pl. HedTs u e€ mpomcxoxknenne. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTaJuTU4ecKuil), mnuponus. IIpoaykTsel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ POAYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYE€HHUS BEIIECTB W HX IPEBPAIICHUN:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacC, Kay4yKOB U pe3uHbI, Kojuiekuuu «HepTp»
U «YTOJIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HOIPOU3BOIHBIX,
MPOBE/ICHNE MIPAKTUYECKON PabOThI: MOTyYEHHE ITUICHA U U3YYEHUE €ro CBOMCTB.

Pacuérnele 3anaun.

BrluncneHuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,

KOJIMYECTBA UCXOJHOI0O BEIIECTBA WIM NPOAYKTA peaklMM 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucnopoaconepxaimue oprannyeckue CoeANHEHHU

[IpenenbHple OOHOATOMHBIE COUPTBL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJljlaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXITY
MOJIEKYJIAMU CITUPTOB. JIeCTBUE METaHOIA U 3TAHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroaromMHble  COMPTHL. OJTWICHIJMKOIb W  T[JIMUEPUH: CTPOCHHE,
¢u3nyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJEIHCTBHE CO UIEIOYHBIMU
METaJJIaMH, KauyeCTBEHHAs peakUuss Ha MHOrOaTOMHbIE CIUPTHI). JleiicTBUE Ha
OpraHu3M 4enoBeka. [[pumenenne riauuepuHa v STUIIEHTJIMKOIIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (QU3NYECKHE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue genona.

Anpnerunpl U kemouvl. DopManmpaerui, AUETAIBAEIHA:  CTPOEHUE,
(¢u3nyeckre M XMMUYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS U BOCCTAaHOBIICHMS,
KauyeCTBEHHBIE PEaKIUH), TOTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE ITpeiebHbIe KAPOOHOBBIE KUCIOTHL. MypaBbiHas U yKCYCHas
KHCJIOTBI: CTpOEHHUE, (hU3HuecKre U XMMUYECKHe CBOIMCTBa (CBOICTBa, 00LIME IS
KJ1acca KUCJOT, peakius 3TepuduKanum), noiryyeHue u npumenenue. CreapuHoBast
U OJIEMHOBAsl KMCJIOThI KaK IMPEICTAaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JIEHCTBHE.

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCJIOT. [mmponus
cnoxHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBogel: cocraB, KjaccUUKalMs ~ yriaeBoAoB  (MOHO-, JHU- U
nojucaxapuabl). [moko3a — mpocTelmuii MOHOCaxapu: OCOOEHHOCTH CTPOEHUS



MOJIEKYJIbI, PU3UYECKHUE U XUMUYECKHUE CBOMCTRA (B3aUMOICHCTBUE C THIPOKCUIOM
meau(ll), okucnenre aMmMruayHbIM PacTBOPOM okcua cepedpa(l), BocctaHOBIEHUE,
Opo>KeHHE TITIOKO03bI), HAXO0XKACHHE B IPUPOJIE, TPUMEHEHUE, OUOIorndecKas poJib.
®orocuHre3. DpyKTo3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nonumepsl. CTpoeHHne Kpaxmana u
newtono3bl.  du3nueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THApPONIH3,
KaueCTBEHHAS PEAKIIHS C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB U HX NPEBpallCHUN:
MpOBEJCHUE, HAOIIOJICHUE U ONMUCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, Ka4E€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE ITaHOJa
okcugom Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJEUCTBUE TIUIEPUHA C
ruapokcuaom meau(ll)), anpaerunoB (OKMCICHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) m runpoxcugom wmenu(ll), B3aumopeiicTBue Kpaxmana € HOAOM),
IPOBE/ICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boluncnenuss mo ypaBHEHMIO XUMHUYECKOM peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOI'O BEIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHHIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

A3oTcojiepxKalme OpraHMuecKrue COeIMHEHMUS.

AMMHOKHUCTIOTHI Kak am(pOoTepHbIe OpraHnyeckue coenHenus. dusnyeckue u
XUMHUYECKHUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe riauiuHa). buosnorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJIpHbIE coenuHeHud. [lepBuuHnas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, ICHATypalys, KAYeCTBEHHbIC PEAKIIUU Ha OCNKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HMX NPEBpALICHUN:
HAOJIFOICHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JEHATYpaIusi OEIKOB MPU
HArpeBaHUHU, LIBETHBIC PEAKIIUU OETIKOB.

BbicokoMoieKyJIsipHbIe COeIUHEHUS]

OCHOBHbBIE€ MOHSATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUM —
NOJIMMEPU3ALIMS U TTOJIMKOHEHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX MPEBpALICHUN:
O03HAKOMJIEHHE C 00pa3laMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3€M NPU U3YYEHUH OPTaHUYECKOW XUMHUHU B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KakK OOIIMUX ECTECTBEHHO-



HAyYHBIX TOHSATHHA, TaK W TIOHATHH, SBJSIONIAXCS CHUCTEMHBIMH IS OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IHKIIA.

OO6mire ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiacCcu(UKaIus, MepruoJuIHOCTh, HAOIIOICHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

Odwuszuka: Martepusi, DOHEprusi, Macca, aTroM, OJJIGKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMYNHBI U CIUHUAIIB UX U3MEPCHHUS.

buonorus: kierka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMOIOTMYECKH AaKTHUBHBIC BemlecTBa (OCNKH, YTIIEBOIBI, JKHUPHI,
dbepMeHTHI).

['eorpadus: MuHEpaIBl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHONMOTHsA: THUIIEBBIE MPOAYKTHI, OCHOBHI PAIMOHATBLHOTO THTAHUS,
MOTOIINE CPECTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE TIPENapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHHU

XUMHUYECKHM dleMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHus] 3JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DICKTPOHHASI KOHPUTypalrs aTOMOB.

[lepnognueckuii 3aKoH u llepruonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBs3b NepUOAMYECKOro 3akoHa M llepmonnueckoi cucTeMbl
xuMu4deckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyIIaM U MNepHOAaM.
3HaueHUE NEPUOINIECKOr0 3aKOHA B PA3BUTHHU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKash CBS3b. BHAbl XHMHYECKOM CBSI3U
(KOBaJICHTHAsl HEMOJSPHAsl M MOJISIpHAs, WUOHHAs, MeTaindyeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHYECKOW CBA3M (OOMEHHBIA W JOHOPHO-
aKuentopHslil). Bomopomanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenp okucneHus. IOHbI: KATUOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIPDHOTO  CTPOEHHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY.



[Tonsate o nucnepcHbIXx cucTemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 105151 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKHUX COEIMHEHUH. Homenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBSA3b HEOPraHUYECKHUX BEIECTB,
MPUHAISKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumnueckass — peaknus.  Kiaccudukanus — XMMHUYeCKMX — peakuuil B
HEOPraHMYE€CKON M OpPraHMYECKOW XHWMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS FHEPTUU NMPU XUMHUUECKUX PEAKIIHSIX.

CKOpoCTh peakluy, e€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTUMbIe
peakiuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSIOIIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTnyeckas aucconuanus. CuiabHble U cnadblie anekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIasl, HEUTpaIbHAas, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalCHUN:
neMoHcTpanus Tadnul «llepronuueckas cucremMa Xxumudeckux snementos 1. .
MenneneeBa», U3ydeHUE MoOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOII0JACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEPOKCUIA
BOAOpOJa B MPUCYTCTBUM KaTaau3aTopa, ONPEJEICHUE CPelibl pACTBOPOB BEILIECTB
C MMOMOIIBIO0 YHUBEPCATIBLHOI'0 MHANKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEACHUE
paKTUUEeCKO paboThl «BiusHue pa3inuHbix (akTOpOB HA CKOPOCTh XUMHUECKON
peakuum».

PacuérHnble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHUX pEaKkluid, B TOM YHCIIEC
TEPMOXHUMUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBAS 10JIA
BEILECTBAY.

Heopranuuyeckast Xumust

Hemeramner. Ilonoxxenue HemetaiuioB B llepuoguueckor  cucreme
xumuuyeckux asneMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
@u3nuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTE€HOB, CEPhI, a30Ta,
dochopa, yriaepoma W KpeMHUS) W HX  COCIAMHEHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COSAUHEHUN).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramibl. [lonoxenue merannoB B llepuoguueckoit cuCcTeMe XUMHYECKUX
anemeHToB [[. . MenneneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OOmume ¢gusznyeckue cBorcTBa MeTamuioB. CruiaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.



XUMHUYECKHE CBOWCTBA Ba)XXKHEHUIIUX METAJIOB (HATPUM, KaJIMid, KaJbIIHM,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCTUHCHUI.

OOGuue crocoObl moydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILLCHUN:
U3y4eHHEe KOJUIeKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/7a4, HAONIOJeHHEe M ONHCaHHE JIEMOHCTPAIlMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUIA ATIOMHUHHUS C PacTBOpamu
KHUCJIOT U IeJI0Yel, KaUeCTBEHHbIE PEAKIIMU HAa KaTHOHBI METAJLJIOB).

Pacuérunle 3a1aun.

Pacuérpl maccel BelecTBa WM 00BbEMA ra3oB 10 M3BECTHOMY KOJIHMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO U3 YYaCTBYIOIIUMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO
Y3 BEIIECTB UMEET IPUMECH.

XUMUS U )KM3Hb

Ponp xumMum B o0eCH€YeHHHM SKOJIOTHYECKOM, PHEPreTHYECKON W MHUIIEBOM
0€30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIICHHOTO
MOJTYYEHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIHHBIC
MaTepualibl, KOHCTPYKIHOHHBIC MAaTEpUalIbl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUAIIbl JJId 3JCKTPOHUKH, HAHOMATE€pHUasbl, OPraHUYECKUE M MHUHEPAJIbHBIC
ya00peHus.

XuMHUsS W 3I0pOBbE YEIIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBujia 0€30MMacHOr0 UCIIOIH30BAHUS MIPErnapaToB OLITOBOM XUMHUH B
ITOBCETHEBHOM KU3HM.

MexnpeaMeTHbIe CBS3H.

Peanuzanmst  MeXNpeAMETHBIX  CBs3ed NOpU  H3ydyeHUH oOmed u
HEeOpraHnyeckoi XumMuu B 11 Kiacce OCyIIEeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUM, TaK U TOHSATUM, SBISIIOLIIUXCS
CHUCTEMHBIMHM JIJIS1 OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOuue ecTeCTBEHHO-HAy4YHbIEe TOHSTHSA: HAy4YHBIM (pakT, rumore3a, 3aKoH,
TEOpHs, aHajau3, CHUHTE3, Kiaccupukamus, IEepUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJECINPOBAHNUE, U3MEPEHHUE, SBJIICHHUE.

®dusuKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIl, PAIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSTHHE BEIIeCTBA, (PM3UYCCKUE BEITUYMHBI M SIUHHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusa: knerka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Makpo- u
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHbIE TOPOABI, TOJE3HbIE UCKOMAEMbIe, TOILIHBO,
pecypehl.

Texuonmorus: XuMu4ecKasi MPOMBIIIIEHHOCTh, METALTypIHs, MPOU3BOACTBO
CTPOUTENIbHBIX MAaTEpUaJIOB, CEIbCKOXO3IWCTBEHHOE IPOU3BOACTBO, MHUINEBAs
OPOMBILIUIEHHOCTb,  (papMaleBTUYECKasi  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKUX MpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT HH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI' PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPpaMM CPEIHEro OO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeIMETHbIM M MpeIMeTHbIM). HaydHO-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHs» Ha YpPOBHE CPEAHErO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIPEIEIICHHIO;

HAJIMYHE MOTUBAIIUN K 00yUYEHUIO;

[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJICTBOBAaThHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKaMH, MPUCYIIMMH II€JIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
€U U CTPOUTH )KU3HECHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeamMera «XHUMHS» JIOCTUTalTCA B
€IUHCTBE Y4YeOHOM U BOCMHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U WJleaJaMu POCCUHCKOTO TPaXXTAHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJIaMH  MOBEACHUSA, CIOCOOCTBYIOIIMMHM  Ipolieccam
CaMOITO3HAHUS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTHU
o0yyJarommxcs.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpenMera «XUMHUS» OTPaXKaIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B OOIIECTBE IEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTE,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHHUHN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU ACSITEIbHOCTHU MPU CO3/IaHUH Y4EOHBIX
IIPOEKTOB, PEILICHUU Y4E€OHBIX U MO3HABATENIbHBIX 3a/1a4, BBIMOJTHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUA, JOTHKY U
apryMEHTBI IPYruX MPU aHAIHM3€E PA3JIUYHBIX BUJAOB YUEOHOU AESITENbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

LEHHOCTHOI'O OTHOLIEHHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUI0
OTCUYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHYECKOTrO
IPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO AOCTH)KEHHUS HAYKU €CTh PE3YNbTaT
JUINTENbHBIX ~ HAOMIOJEHUHN, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
HNOCTOSIHHOT'O TPY/Ja YYEHBIX U MPAKTHKOB;

MHTEpECa U M03HABATENIbHBIX MOTHUBOB B MOJIYYEHHUH U MTOCJIEIYIOLIEM aHAIIN3E
uH(GOpMAIIK O MEPEAOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOT0 IIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYNKH CBOMX TOBApPHILEH C
NO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYTNKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

NOHMMaHUsl ULEHHOCTEH 310poBOro u Oe3omacHoro o0pasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOro/ieHrss TpaBui O€30MacHOro OOpaleHusi C BEIIECTBAMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSl UEHHOCTH TPaBWI HMHJIMBUIYAIbHOTO M  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOACH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATHUS BPEAHBIX NMPUBBIUEK (yMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BATEIbCKON
NEATENTbHOCTH, OONIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JAPYrUX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YyacTHE€ B PEUICHWH NPaKTUYECKUX 3a]ay
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YuCJie Ha OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUH TI0 XUMHUH;

YBOKEHUSA K TPYAY, JIOASM TPYJa U pe3ysibTaTaM TPYAOBOH JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAWBUIYAIBHOW TPACKTOPUHU
oOpa3zoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 7K0J10rH4eCKOro BOCIIMTAHUS:

AKOJIOTMUECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX TMPOOJieM, BIUSHUS
3KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHONU U COLIMATIBHON CPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUH IS
pelIeHus1 BOMPOCOB PallMOHAIBHOTO MPUPOOIOIB30BAHMUS;

AKTUBHOIO HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHUS TPOTHO3UPOBATH HEOIATOMPUSTHBIC 3KOJIOTHUYCCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U NMPETOTBPAIATh UX;

HaJIMYUsl pa3BUTOrO HKOJOTUMYECKOTO MBILIJICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa NeSTeNTbHOCTU AKOJIOTUYECKOMN HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTHUBHO IPOTHUBOCTOSTH  MJICOJIOTHU
xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeUM(PUKA XUMHUM KaK HayKH, OCO3HaHUS €€ poiu B
dbopMHUPOBAaHUY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
IpeACTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHuH TMpodJieM COXpaHEHUs
IPUPOTHOT'O PAaBHOBECHS;

yOeXIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JJIsI COBPEMEHHOM
IMBWIN3ALMN: B €€ TYMAaHUCTUYECKON HAITPABIIEHHOCTH U BaYKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepualbHOW KYJbTYPhl, pEHIEHUH TJI00abHBIX IPoOJIeM
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOW, DHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIMIIMHBI, 00ECTICUEHUU YCIOBUU
YCIEITHOTO TPY/Ja U IKOJIOTUYECKH KOM(OPTHOM XKM3HH KaXA0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TIOHMMAaHUSA CYIIHOCTA METOJI0B
MO3HAHUS, WCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIydyaeMble 3HAHUS VISl aHallM3a U OOBSICHEHUS SIBIICHUM OKPYXKAOIIEro MUpa U



MIPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIelaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMCIOIIIUXCSI JJAHHBIX C IENIBIO MMOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus mpoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENIbCKOM IeATEeIIhHOCTH;

TOTOBHOCTM Y  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWWA TIO0 XUMHH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSMH;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHUS yuyeOHOro mpeaMera «XuMus» Ha
YPOBHE CpeAHero o0uiero o0pa3oBaHus BKIHOYAIOT:

3HAQYUMBbIE  JUIS dbopMUpOBaHUS  MHUPOBO33PEHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAKAIOLINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPIHUsl, SBJICHUE,
poLecc, CUCTEMa, HayYHbI (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEIOBaHUE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCalbHble yueOHblEe JeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHHKATHUBHbIE,

PETYISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (yHKLIHOHAIBHOM
IPAaMOTHOCTH U COLIMATBHON KOMIETEHIIUU 00 y4aroIINXCs;
CIIOCOOHOCTH o0yyarouxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE y4eOHbIE
JEUCTBHS B ITO3HABATEIBHON U COLMAIIBHON MTPAKTHUKE.

MeranpenMeTHble PE3yiabTaThl OTPAXAKOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4e€OHBIMU  IO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMHM U  PEryISTUBHBIMU
JNEHUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKUE IeiiCTBHS:

CaMOCTOSITENNFHO  (OPMYNHPOBaTH U aKTyalH3UpOBaTh  MpoOiIemy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEAENATh LEIU JEATEIbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUH UX
JNOCTHKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C IIOCTABIECHHBIMHU LIEIIAMU;

UCITONIB30BaTh NPHU OCBOCHUM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJIEJISITh XAPAKTEPHBIE NPU3HAKU TOHATUM M YCTAHABIMBATH HX B3aUMOCBA3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJISI OOBSICHEHUS OTJAEIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUSI U KPUTEpUU [UJIs KIaccU(UKAIMK BEIIECTB M
XAMHUYECKHUX PEaKIUM;

YCTaHABJIMBATh MPUYUHHO-CIEIACTBEHHBIC CBSI3M MEXKJIY HU3y4YaeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYyXIECHUS (MHAYKTUBHbIE, JAENYKTUBHbBIE, IIO
AQHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPE0OPA30BBHIBATH MOJIETBHBIE MPECTABICHUS — XUMHUECKUIT
3HaK (CUMBOII) AJIEMEHTa, XuMU4Yeckas (popmyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHSTh
Ha3BaHHbBIE MOJEJIbHBIE MTPEACTABICHUS JJISI BBISBIICHHS XaPAKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbI€e HCCIeI0BaTEIbLCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOrO MO3HAHUSA BEUIECTB U XUMHUUYECKHX
peaKIu;

dbopMyIHpOBaTh METU U 319U UCCIICIOBAHUS, UCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOJIOATh 32 XOJI0M
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (popMynupoBaTh
0000111eHHS 1 BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIIEAOBAHMS,
COCTaBJIAITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIEeOBATEIbCKOM W MPOEKTHOM
NESATebHOCTU, TPOSBISTh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB PELICHHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B
MO3HAHUS.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGPoOpMau (Hay4yHO-
NOMyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHBIC TOCOOMS,
pecypcel MHTEepHETa), aHanM3upoBaTh MH(YOPMAIUIO PA3IMYHBIX BUIOB U (GOpM
MPECTABIICHUS, KPUTHUYECKHU OLICHHBATh eé JIOCTOBEPHOCTH 51
HEIIPOTUBOPEYUBOCTD;



(GopMynHpoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI MPU MOUCKE H
orOope wuHPOpMALMK, HEOOXOAMMOW HJisi BBIMOJHEHUS Y4YEOHBIX 3ajaau
ONpEIENEHHOrO TUIIA;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMY  MPEACTABICHUS
uHpopmaInu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU pabOTE C XMMUYECKOM
uHpopMaleil: MPUMEHATh MEXNpeaMeTHble ((pU3MUecCKue U MaTeMaTUYECKHUeE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCMOJIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIIJHOCTH.

OgBjajieHNe YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXJIAeMOM TEMbI B XO/I€ JUaiora u/win
JUCKYCCUH,  BBICKa3bIBaTh  WaAeH, (OPMYIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

BBICTYNAaTh C MPE3EHTAIME pe3ylbTaTOB I03HABATENLHON JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJHEHUU
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONW pabOThl MO HCCIIEIOBAaHUIO CBOWCTB
U3Y4aeMbIX BELIECTB, peaiu3allui y4eOHOro NpoeKTa U (OPMYIHPOBATH BBIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIECNOBAHUNA IMYTEM COTrJIACOBAHUSA MO3UIMKA B
X0/1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OBiaeHne yHMBEPCAJIbHBIMY PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITEJIHO ITUIAHUPOBATh M OCYLIECTBISATH CBOKO I103HABATEJIbHYIO
NeSTENbHOCTh, OmNpenesss €€ Ueaud M 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  aNrOpUTM JEUCTBHM TIPH
BBITIOJTHEHWN YYeOHBIX U HCCIIENIOBATEIbCKUX 3a7ad, BBIOMpaTh Haumbolee
3¢ }eKkTUBHBIN crocod HMX peuieHuss ¢ YYETOM TMOJYyYEHHMsS] HOBBIX 3HAHUU O
BEII[ECTBAX M XUMHUYECKUX PEAKIIUAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU IPUPO/IBI,



B (GOpPMHUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€ (YHKIMOHATBHOU
IPaAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJOTHUECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MIPUPOTHOM cpejie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHM, KOTOpas  BKIIFOYAET:
OCHOBOMOJIAraloline TMOHATHS (XMMHUYECKUW DIIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTass M COKpali€éHHas), MOJb, MOJISIpHAsS
Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, yHKITMOHAIbHAS TPYIINA, paIuKall,
WU30MEpHs, U30MEPBL, TOMOJIOTHYECKUI Psi, TOMOJIOTH, YIJIEBOJLOPOIBI, KUCIOPOI U
a30TCOAEPXKAIINE COCOUHEHHS, MOHOMEp, I[OJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN A3bIK XWMHHU; MHUPOBO33PEHUYECKHUE 3HAHMS,
JeXallue B OCHOBE IOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYyYCHUU U
0€30MacHOM HCIIOIH30BAHWN BAXKHEUITNX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE ITOHATHUS IPU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTaHUYECKUX COEAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIst
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyn OpPraHMYECKHUX BEMIECTB W YPaBHEHUH XHUMHYECKUX PEaKIui,
V3TOTABJIMBATh MOJIEIM MOJIEKYJI OPraHWYECKUX BEHIECTB I WUIKOCTPAIMU HX
XMMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJJIC)KHOCTh H3YyUEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K ONPEAECIEHHOMY
KJIaccy/Tpynne COoeAMHEHU (yriaeBOAOPOIbl, KHUCIOPOJA M a30TCOAEp KaIlne
COCIMHEHUs, BBICOKOMOJICKYJIIPHBbIC COCIWHEHMsI), JaBaThb WM Ha3BaHUS IO
cuctematudeckoit Homenknarype (IUPAC), a takxe NpHBOIWTH TPUBHAIIbHBIC
HA3BaHUS OT/AEJbHBIX OPraHMYECKUX BEUIECTB (ITWIEH, MPOMWIECH, AllETUJIEH,
STUJICHTJIMKOJb, TIULEpUH, (peHomn, (opmanbiaeruj, areTranbAerusl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIJIOTa, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TII0K034,
bpykTO3a, Kpaxmal, IeJTI003a, TJIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNIATh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa mist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUs; 3aKOH COXPAaHEHHs MacChl BELIECTB;



c(hopMUPOBAHHOCTh YMEHUMN XapaKTEPU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE
U XHMHYECKHE CBOMCTBA THUIUYHBIX TIPEJICTABUTEICH pPa3IMYHBIX KJIACCOB
OpraHUYecKuX BeIlecTB (METaH, 3TaH, ITUIICH, MPONWIEH, alleTuiIeH, Oyraauen-1,3,
MeTwiOyTaauen-1,3, 6eH3051, METaHOJI, 3TAHOI, STUJIICHTIIUKOIb, TIUIEPUH, PEHOI,
aleTaabJeru, MypaBbUHasi U YKCYCHasl KMCJIOTHI, TJII0K03a, Kpaxmal, IeJUII0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh N'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PpEAKIMH C MCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIE€BOJOPOIHOTO
CBIpbs (HEDTh, MPUPOIHBINA Ia3, YIoJib), CIIOCOOBI UX MEPEPAOOTKHU U MPAKTHIECKOE
IpUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKHM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peaKiMu Mo U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh, yMEHHI BIJIaJIETh CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, HCIIOIb3YEMbIX B XUMUU TPU U3YUCHUU BEIICCTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMUYECKUE 3HAHWS IS TPUHSATUS PEIICHUNA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBUIIa MOJIb30BAHUS XUMHUUECKOM
NOCYZ0M ¥ JTabOopaTOPHBIM OOOpPYIOBaHUEM, a TaKXKe TMpaBwWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHUH TUIAHUPOBAaTh W BBIMIOJHATh XWMUYECKHM
AKCTIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYyUEHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPTaHUYECKUX BEIIECTB,
JieHaTypalusi OeJIKOB IPU HArpEeBaHUU, IBETHBIC peaKIMK OCJIKOB) B COOTBETCTBUU
C TmMpaBWIaMd TEXHUKH O€30MaCHOCTH TpU OOpalIeHHH C BEIIECTBAMU U
7a00paTOpHBIM ~ O0OPYIOBAaHHWEM, TMPEACTABIATH PE3YAbTAThl  XUMHUYECKOTO
JKcliepuMeHTa B (OpMe 3amHMcH YpaBHEHUM COOTBETCTBYIOLIMX pEaKLHMil u
(GbopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAITNIO, TOJIy4aeMyl) U3 pa3HbIX HWCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaruu, IHTepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAATh  MpaBUjia  DKOJOTUYECKH
1[eJIeCO00pa3HOr0 TOBEJAEHUST B OBITY W TPYIAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpYKarOUIEH MPUPOAHOM Cpelibl, OCO3HABATh



OITACHOCTh BO3JICHCTBHUS HA XUBBIC OPTaHU3MBI ONPEICIEHHBIX OPTaHUYCCKUX
BEIECTB, MOHUMAas cMbIici Tokazatens [IIK, mosicHaTh Ha mpuMepax CIocoObI
YMEHBIIECHUS] M TMPEJOTBPAICHUS WX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YeII0BEKa;

U1 00YYarOIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3/I0POBBS: YMEHHUE
NPUMEHATh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB H
XUMHYECKHX SIBJICHUH;

JUISL  CHCTNBIX W CIA0OBHUIANIAX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMHUS» OTPaXKaroT:

c(hOPMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHYECKOW COCTABIISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBIICHUW TPUPOBI,
B (QOpMUPOBAHUU MBIIUICHUS M KYJIbTYpPbl JHUYHOCTH, €€ (YHKIIMOHAIHHOM
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3JJ0POBBIO U PUPOIHOM CPELIE;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIArAIONINe TOHATHSA (XMMUYCCKUH 3JIEMEHT, aTroMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJSIPHBIM O00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHHUS, XUMUYECKAs! CBSA3b
(KoBaJIEHTHAsI, MOHHAs, METAJJTMYECKas, BOJOPOHAs ), KpUCTAIUINUECKas periéTka,
TUNBl XUMUYECKUX  PEAKLMUH, PACTBOpP, DJIEKTPOJIMUTHI,  HEDIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JUCCOLUALMUS, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTH
XUMUYECKOM peaklni, XUMHUYECKOE DPaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckuil 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHMsI MACChl BEUIECTB, 3aKOH COXPAHEHMS U IIPEBPALIECHUS SHEPTUU
OpyU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NMOHWMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PAKTOJIOrMUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€3011aCHOM HCIOJIb30BAHUM BaXKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IMOHITHUS MPU
ONMCAaHUY HEOPraHUYECKUX BEILECTB U UX IPEBPALCHUM;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (GopMyn BemIECTB W  YpPaBHEHMM  XUMHUYECKUX  pEaKIui,



cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIbHBIX
HEOPraHMYECKHUX BeEIIEeCTB (yrapHblil Ta3, YIJIEKUCIbIM ra3, aMMHUak, TaméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBASI COMA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OMPEAEIATh BAJCHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJCHTHAas, MOHHAs, METaJNINYECKas, BOJOPOHAS) B COCAMHEHUSX, THI
KPUCTAJJIMYECKOW PEHIETKM KOHKPETHOrO BelleCcTBa (aTOMHAs, MOJEKYJISpHasi,
MOHHAs, METAJUTMYECKasl), XapaKkTep Cpeibl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCOUHECHHUM,

c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJINBaTh IPUHALIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K OMNPENeIEHHOMY Kiaccy/Tpymrme
COeIMHEHUHN (MPOCThIE BEIMIECTBA — METAJJIBI U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIE THIPOKCHUIbI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MenpeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
Y TIPOrHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh yMEHUN XapaKTepHU30BaTh DIJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CHUCTEMBI
xumudeckux snementoB JI. M. MeHneneeBa, WCHONB3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMMUYECKUX AJIEMEHTOB U UX COEAWHEHUM IO MepuojaM u
rpynnaM [lepuoguueckont cucreMbl xuMmuueckux 3semeHToB . 1. Menneneesa,

c(OpMHPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHUE CBOMCTBA HEOPraHMYECKUX BEUIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE TCHETHMUECKON CBSI3M MEXIY HEOPraHUYECKUMU
BELIECTBAMU C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATh XMUMHYECKUE PEAKIUU TIO0
pa3JIMUHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEarvupyroliuxX BeEIIeCTB, TEIUIOBOMY
s dexTy peakiuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTHU
peaKkuu, y4acTHIO KaTaau3aTopa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TIOJIHBIE U COKpAIlIEHHBIC YPABHEHUS pPeaKIMii MIOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TH PEAKLIHUH UAYT OO KOHIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TMOATBEPIKIAIOIIHNE
KAUeCTBEHHBI COCTAaB pPA3JUYHBIX HEOPraHUYECKUX BEIECTB, PACIO3HABATH
OTMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX
BEIECTB;



c(OpMHPOBAHHOCTh YMEHHMI  pacCKpbIBaTh  CYIIHOCTb  OKHCIHMTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIro OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMH OT Pa3audHbIX (PAKTOPOB; XAPAKTEP CMEUIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHelHero Bo3aeiictsus (nmpuHuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeKallie B OCHOBE MPOMBILUIEHHOIO MOJYyYEHHsI CEPHOM KHCIOThI, aMMHaKa, a
TaK)ke C(OPMUPOBAHHOCTHh MPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUIAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMHUYECKOr O MPOU3BOJICTBA;

c(OPMUPOBAHHOCTb YMEHHUI MPOBOJIUTH BBIUKCIEHHUS C HCIIOJIb30BAHUEM
HOHSITHS «MAacCOBas 10JIs BELIECTBA B paCTBOPE», 00bEMHBIX OTHOLLICHU Ta30B MPU
XUMHUYECKUX PEAKIMSAX, MAacChl BEUIECTBA WM 00bEMA Tra30B MO H3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIHUX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUN;

c(hOpMUPOBAHHOCTh YMEHUM COOIO/IaTh MPaBUJIA MOJIH30BAHUS XUMUYECKOM
nocyiol M JabOpaTOpHbIM O00OpYyJOBaHMEM, a TaKXe IpaBuwia OOpallleHus C
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBINOJHATh XHUMUYECKHM
HKCIIEPUMEHT (Pa3JIoKEHHE MEPOKCHJIa BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
ONpPEEIIEHHE CpeAbl PAcTBOPOB BEIIECTB C IMOMOULIbIO YHUBEPCAIBHOIO
UHANKATOPA, BIUSHUE PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOH pEeakuuHu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE pEaKIMu Ha cyibdar-, KapOoHAT- U
XJIOPHI-AHUOHBI, HA KaTUOH aMMOHMS, PEIIECHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
temMaM «Mertamis» u «Hemeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHHUH C BEIIECTBAMU U JJA0OPATOPHBIM 000pPYOBAaHUEM,
NPEJICTAaBIIATh PE3YJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIMNX peakuil U GOpMYIHPOBATh BEIBOJIbI HA OCHOBE ATHX
pE3yNbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHYECKYIO
UHPOpMAMIO, NOIYy4YaeMyl M3 Pa3HbIX MCTOYHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  TpaBUia  SKOJIOTMUYECKU
1eJIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LENIAX
COXpPaHEHHUsI CBOETO 3J0pOBbsl M OKPYKAIOLIEH NPUPOJHOM cpenbl, OCO3HABaTh
OITACHOCTb BO3CHCTBUS HA )KUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAs



cmbict mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEAHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00YYaOIIUXCS ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBBS: YMEHHE
OPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEILECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CJICTIBIX M CIA0OBUIAIIMX OOYYarOIMUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 crucTeMy obo3HadeHui JI. bpaiins njs 3anmvcu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypenI
Pa3nea 1. TeopeTrnyeckne 0OCHOBbI OPraHNYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopus
11 CTPOCHHUS OPTAHUYECKUX COSTUHEHUHN A. 3
M. bytneposa
Hroro no paszneny 3
Pasnen 2. YrieBonopoasl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHBI 2
59 HenpenenbHble yriieBogOpOIbl: aJKEHbI, 6 1
aJIKa/INEHBbI, aJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
54 [IpupoaHbpIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckie coeIuHeHUust
3.1 Crimptel. @eHon 3
3. Anbnerunsl. KapOOHOBBIE KUCIIOTEHI. 7 1
Crnoxuble 3¢upbl
3.3 VrineBoasl 3 2




Uroro no pazgeny

13

Pa3nen 4. A3oTcoaepikaniue opraHndyecKue coeTuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTuyeckue
NPOrpamMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pasnen 1. TeopeTnueckue 0OCHOBbBI XMMUM
Crpoenue atoMoB. Ilepuoanueckuii 3aKkoH
1.1 u [lepuonuueckas cucteMa XMMHUYECKUX 3
sneMeHToB [l. 1. Menneneena
12 Crpoenue BemniectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pasnen 2. Heopranuueckasi Xumust
2.1 Mertais 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIECTB
Hroro no pazneny 17
Pa3pnen 3. Xumus v :Ku3Hb
3.1 XuUMHS ¥ )KU3HB 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KosanyecTBo yacos DJIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypora Bcero Kontponbubie | Ipaktiieciie flliiy'lelﬂ/lﬂ 261()1;[;03aTe.111>H1)1e
padoTsbI padoThbI pecypesr
1 IIpeameT opraHu4ecKON XUMHH, €€ BOSHUKHOBEHHUE, 1
pa3BUTHE U 3HAYCHUE
5 Teopus cTpoeHUs OpraHUYECKuX coeuHeHu A. M. 1
bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o KIaccuPUKAIIN OPraHUIECKIX
3 BemecTB. HomeHkmarypa (cucremaruyeckas) u 1
TpPUBHAJIbHBIE Ha3BaHUS OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJOTHUECKHUM AT 1
5 MertaH 1 3TaH — IPOCTEUIINE IIPEACTABUTEIN 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U MPOIUJIEH — MPOCTEHIINE MTPEICTaBUTENN 1
aJIKEHOB
8 [TpakTrueckas padora Ne 1. «Ilonyyenue sTunena u 1 1
U3YYEHHUE €ro CBOMCTBY
9 Ankanuensl. Byranuen-1,3 u metmiioyraauen-1,3. 1
[TomyueHue CUHTETUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,
10 TOMOJIOTHYECKHH psl. ATIETUIICH — TPOCTEHUIITUI 1
[Ipe/ICTaBUTENb AJIKUHOB
11 Bbruncnenus no ypaBHEHUIO XUMUYECKON PEaKIIH 1




12

Apenbl: 6eH3011 ¥ TOTyoll. TOKCUYHOCTh apeHOB

['eneTnyeckas CBSA3b YIi€BOJOPOIOB,

13 NPUHAAIEKAIMX K PAa3IHYHBIM K1accam
[TpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIE Ta3bl, HEPTH
U TIPOAYKTHI €€ nepepaboTKu
IIpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

15 HPUPOIHBII ra3 U MOMyTHbIE HEPTSIHbBIE ra3bl, HEPTH
U TIPOJYKTHI €€ nepepadoTKu

16 KonTtponbHas paboTa no pazaeny «YTiaeBog0pOabD»

17 [IpenensHBIE OHOATOMHBIE CIIUPTHI: METAHOMI U
sTaHoJ. BogopoaHas cBs3b

18 MHoroatoMHbie CIUPTHI: STUICHIIUKOIb U
TIIMLEPUH

19 deHo: cTpOeHUE MOJIEKYIIBI, (PH3UYECKHe U
XMUMUYECKHEe CBOWCTBA, IPUMEHEHHE

20 Anpaerupl: hopMaibIAECTUA U alleTAIbICTU/I.
Aueron

21 OIHOOCHOBHEIE MPEICIIbHBIC KAPOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCYCHas

29 [TpakTrueckas padota Ne 2. «CBoicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

23 CreapuHOBasi U OJIGMHOBASI KHCJIOTHI, KaK
MPEJICTABUTENN BBICIIMX KAPOOHOBBIX KUCIOT

24 Mpbia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIlEe NEeHCTBUE

o5 CrnoxHble 3¢upbl Kak MPOU3BOJIHbIE KAPOOHOBBIX

KUCIOT. ['Maponn3 cinoxHbIX 3¢pupos




Kupsl: runponu3, npuMeHeHue, Ouooruyeckas

26 1
POJTb JKUPOB

27 YrneBoasl: cocTas, Kiaccuukanus. Baxxueimme 1
MPeJICTaBUTENH: TIIF0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai u 11eu1t05103a Kak MpHpOTHBIE TOJIMMEPHI 1
KontponbHas paboTa no pasaeny

29 «Kucnopoacoaepxkaininue opraHHuECKre 1
coenuHeHus»/ Beepoccuiickas mpoBepodHas paboTa
OO0mas xapaKTepUCTUKA a30TCOCPIKAIIUX

30 OpraHUYeCKHX coequHeHu / Beepoccuiickast 1
IpoBepoyHas pabora

31 AMWHBI: METWJIAMUH U aHWINH 1
AMWHOKHCIIOTHI KaK aM(pOTEPHBIC OPraHUICCKHE

39 COCITMHCHUS, NX OMOJIOTHYECKOE 3HAYCHHE. 1
[Tentuasl. benku kak npupoHbIE
BBICOKOMOJICKYJISIPHBIC COSTMHECHUS

33 OCHOBHBIE TIOHSITHSI XUMHH BBICOKOMOJICKYJISIPHBIX 1
COCTMHCHUH

34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1
coenuHeHuit. [ImacTmaccel, KayqyKu, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KosaunuyecTBo yacoB

KoHTpoibHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHH S

DJIEeKTPOHHBIE
nu@posBbIe
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs KOH(UTYpalus aTOMOB

Ilepuonnueckuit 3akoH u [lepuonnueckas
CHUCTEMa XMMHUYECKHX 3J1eMeHTOB /[[. .
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX COCIMHEHUM
0 Tpynnam 1 nepuojaM. 3HaueHHe
TIEPUOTNYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux anemenToB /.M. MenaeneeBa
B Pa3BUTHUHU HAYKH

CrpoeHue BeniecTBa. XUMUYECKas CBS3b,
e€ BU/Ibl; MEXaHU3Mbl 00pPa30BaHUS
KOBAJICHTHOU CBsA3U. BogoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATENBHOCTb.
Crenensp okucieHus. Bemecrsa
MOJIEKYJIAPHOI'O ¥ HEMOJIEKYJIIPHOTO
CTPOEHHUS

[TonaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEIIECTBA B pacTBOPE




Krnaccudukanus u HoMeHKIaTypa
HEOPTaHWYECKUX COCTUHEHUH.
['eneTnyeckas cBsi3b HEOPTraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Krnaccugukanms XuMu4ecKux peakiiuii B
HEOPraHUYECKON U OPraHUYE€CKON XUMHUH.
3aKOH COXpaHEHUS] MacChl BELIECTB; 3aKOH
COXpaHEHUd U IIPEBPAIIEHUS DHEPTUU IIPU
XUMHYCCKUX PCAKIUAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XHUMUYECKOE pAaBHOBECHUE

10

[paktuyeckas padora Ne 1. «Bnustaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON PEaKIN»

11

DIEeKTPONTUTHIECKAS! AUCCOIHAIINSL.
[MousTHE 0 BogopoaHoM mokasateie (pH)
pactBopa. Peakuuu HOHHOTO OOMEHa.
I'uapon3 opraHuYecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tonstue 00 anexTposnse
pacIuIaBoOB U pacTBOPOB COJIEN

13

Kontponbnas padoTa mo pasueny
«TeopeTndyeckrie OCHOBBI XUMHUM

14

Mertanisl, UX IMOJIOKEHHUE B
[lepuonnueckoii cucreMe XUMHUECKUX
anemeHToB J[. 1. Menneneesa u
0COOCHHOCTH CTpOeHHUs aToMOoB. O01IHe
(u3nueckue cBOICTBa METAIIIOB




15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PA HAIIPSKEHUI METaJIOB

16

XHUMHUYECKHAE CBOUCTBA BaKHEUIIINX
METaJIOB (HATPHA, Kaluil, KaJIbLUH,
MarHui, aJFOMUHHAKA) U UX COCTUHECHUN

17

XHAMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKejae3a U UX
COeIMHEHUI

19

[Ipaktruueckas padora Ne 2. "Pemenue
SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib"

20

Hemeramnel, MX HOJIOKEHUE B
[Tepuoauueckoit cucreMe XMMUYECKUX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusnueckue cBOMCTBa HEMETAIIIIOB.
AJoTponusl HEeMETaIUIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hochopa u yriaeposia)

22

XHWMHUYECKUE CBOMCTBA IaJIOTEHOB, CEPBI U
HUX COeIUHCHUNU

23

XUMHYECKUE CBOMCTBA a30Ta, (hochopa u
HUX COeIUHEHUHU

24

XHMMHYECKHE CBOMCTBA YIiIepo1a, KPEMHHUS
U UX COeIUHEHUN

25

[IpuMeHeHne Ba)KHEUIINX HEMETAIOB U UX
COeIUHEHUN




26

O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 110
teme «HemeTtamnely. Beraucienus mo
YPaBHEHUSM XUMHUYECKUX PEaKIMid U
TEPMOXUMHUYECKUE PACUETEI

27

[IpakTrueckas padora Ne 3. «Pemenue
JKCIIEPUMEHTANBHBIX 3a7a4 10 TeEMe
"Hemertanmsi'"»

28

KonrtponsHas pabota mo remam
«Metamney u «HemeTanis

29

Heoprannueckue u opraHndecKue
KHCJIOTHI. HeOpFaHI/ILIeCKI/IC u
OpPraHUYeCKHe OCHOBAHUS

30

AmdoTepHble HEOpraHu4eCcKue U
opranudeckue coenHeHus. I'eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

31

Pone xuMuu B o0ecrieueHun
9KOJIOTHUECKOH, SHEPreTUIEeCKOU U
MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MEIALUHEL

32

[pencraBnenus 00 00IMMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOT'O TOTYYEeHUS
Ba)KHEHIIINX BEIIECTB

33

UYenoBek B MUpPE BEILIECTB U MaTEpUAIIOB

34

X¥MHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTeIbHOMH NPOrpaMMBbl CPeJHEro 001ero 00pa3oBaHus

1

TeopeTnyeckue OCHOBBI OPraHMYECKON XUMUU

11

ChopMupoBaHHOCTH MPENCTABICHUI O XUMUYECKOH COCTaBISIOIECH
€CTECTBEHHOHAYyYHOW KapTUHBI MHUpA, POJIM XHMHHU B IO3HAHUU
SBJICHUA TPHUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBHONW TPAaMOTHOCTH, HEOOXOIMMOMN IS
pelIeHus] TPAaKTUYECKUX 3aJad U SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM cpelie

1.2

Brnanenue cucremMoll XUMHUYECKUX 3HAHWM, KOTOpAs BKIIKOYAET:
OCHOBOIIOJIAraroIiie MOHSTUS (Monekyna, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEIHFHOCTD, CTEIICHh OKHCIICHHS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpPHAsi Macca, MOJSIPHBIM OOBEM, YIIepOAHBINH CKEJNeT,
dbyHKIMOHATBHAS ~ TPyMNa, paauKan,  HM30MEpHs, H30MEpHI,
TOMOJIOTUYECKUW PsJl, TOMOJIOTH, YTIJIEBOJIOPObl, KHUCIOPOA- U
a30TCO/IepIKAIINE COCITMHECHHS, OMOJOTHYCCKA aKTUBHBIC BEIECTBA
(yrneBoapl, KHUpHI, OEIKH), MOHOMEp, TOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUs); TEOPUHM M 3aKOHBI (TeopHs
XUMHUYECKOTO CTpoeHus: opranndeckux BemecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, (PAKTOIOTUIECCKUE
CBEJCHUS O CBOWCTBAaX, COCTaBe, TMONYYCHUH H OE30MaCHOM
WCIONBb30BAHUM BAXKHEUIIUX HEOPTaHUYECKUX U OPraHUYECKUX

BELIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKA

1.3

ChopMupoBaHHOCTh yMEHHUH BBISABISATH XapaKTEpPHbIE MPU3HAKU
MOHATUM,  YCTaHaBIMBAaTb UX  B3aUMOCBA3b,  HCIIOJB30BATH
COOTBETCTBYIOIIME IOHATUS INPU OINHCAHUM COCTaBa, CTPOCHUS H

MPEBPAIICHUN OPTraHUYECKUX COCTUHEHUIN

14

c(OpMUPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMUUECKYIO CUMBOJIMKY
JUISL COCTABJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpalEHHON) (OopMyNn OpraHMYECKUX BEIIECTB U YPaBHEHUU
XUMUYECKUX  pEaklUWid,  HW3rOTaBIMBAaTh  MOJEIH  MOJIEKYI
OpraHMYECKHX BEIIECTB U1 WUIIOCTPAMM HX XHMHYECKOTO U

IIPOCTPAHCTBCHHOI'O CTPOCHUA




1.5

CchopMUpOBaHHOCTh yMEHHUIl yCTaHABIMBATh IPUHAJIEKHOCTD
M3YYEHHBIX OPTaHMYECKHUX BEILIECTB MO HUX COCTABY U CTPOEHUIO K
ornpesieléHHOMY Kiaccy (Tpynme) CcoequHEeHUH (yriaeBoAOpObl,
KHCIIOPOJI M a30TCOZAEpKAIIUE COEAVHEHUS, BBICOKOMOJIEKYIISIPHbBIE
COCJMHEHHUs), JaBaThb MM Ha3BaHHUA IO CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHUS ONPECACIIATL BUJBL XUMHUYECKOM CBS3U B

OpPraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE)

1.6

ChopMUpOBaHHOCTh YMEHHS MPHUMEHAThH: TIOJIOKEHUS TEOPUHU
CTpoeHMs opranndeckux Beuects A.M. bytiepoBa aiis 00bsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMs; 3aKOH

COXPAaHCHUSA MAaCChl BCIICCTB

VYrineBonmopoasl.  Kucnopoacopepxkamme ¥ a30TCOACpIKAIINC

OpPraHu4C€CKUC COCAUHCHUA. BbICOKOMOJIGKyJBIpHBI@ COCOMHCHUA

2.1

ChopMupoBaHHOCTh YMEHHMH MPHUBOAWUTH TPUBUAIBHBIC HA3BAHUS
OTJENbHBIX OPraHUYECKHUX BEIIECTB (3TWUJICH, NMPOIWJIEH, alleTUJIEH,
STHJICHTJIMKOJb, TIULEPHUH, (eHo, (popManblIerus], aueTalbIeru,
MypaBbMHAs KHUCJIOTA, YKCYCHAas KHCIOTA, OJEWHOBas KHUCIOTA,
CTeapHHOBas KHCJIOTa, IIIOKO3a, (PYKTO3a, Kpaxmal, LEeJIIJ03a,

TJIMIIHH)

2.2

CdopMUpOBaHHOCT, YMEHHUM XapaKTEPH30BaTh COCTAB, CTPOCHHE,
($bU3MYeCKHe U XUMHUYECKHE CBOMCTBA THIMYHBIX TPEICTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, dTaH, THIICH,
MpOMWJIeH, anetusieH, Oyranuen-1,3, metunOyraauen-1,3, OGeH301,
METaHOJI, YTAHOJ, ITUJIECHTIIUKOJIb, TIUIEPUH, (EHON, alleTAIbICT U],
MYypaBbUHAsA U YKCYCHAasl KUCJIOTBI, IJIFOKO3a, KpaxMmal, LeJUIK0J03a,

AMHUHOYKCYCHaA KI/ICJ'IOTa)

2.3

C(l)OpMI/IpOBaHHOCTB YMCHHUA UIUTIOCTPUPOBATE F'CHECTUYCCKYHO CBA3b
MCXKOAY TUITMYHBIMUA npeaACTaBUTCIIAMUA Pa3iINIHbIX KJI1aCCOB
OpPraHn4CCKux BCIICCTB YpPaBHCHUAMHA COOTBCTCTBYIOIIUX

XUMHYECKHUX PEAKIIHA ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (popMyI

2.4

ChopMupOBaHHOCTh ~ YMEHHS  XapaKTEpPU30BaTh  HCTOYHUKH
YIIIEBOAOPOAHOTO CHIPbs (HE(Th, IPUPOAHBINA Ta3, Yroib), CIOCOOBI
UX TepepadOTKM U MPAKTUYECKOE NPUMEHEHHE MPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacyéThl




3.1

ChopMUpOBaHHOCT, YMEHHMH BIIaJIeTh CHUCTEMOW 3HaHMHA 00
OCHOBHBIX METOJIaX HAy4YHOTO MO3HAHUS, HCIIOJIB3YyEMbIX B XMMHU
MpU M3YYEHUU BEIIECTB W XUMHUYECKUX SBJICHHH (HaOIIOACHHE,
U3MEpEHUe,  OKCIEPUMEHT,  MOJEIUPOBAaHUE),  HUCIOIb30BaTh
CUCTEeMHbIE XUMHYECKHE 3HaHUS [ TPUHATHS pELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX

MNPUMCHCHUCM

3.2

CdopmupoBaHHOCTE YMEHUW COOJIIOATh TIpaBUJIA TOJH30BAHUS
XUMHYECKON TOCYI0N U J1abopaTopHBIM 000pYIOBAaHUEM, a TaKKe
MpaBmUia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU

110 BBIITOJIHCHUIO na60paT0pme XUMHNUYCCKHUX OIIBITOB

3.3

ChopmupoBaHHOCTE ~ YMEHWH  IJIAHUPOBATH U BBINOJHSTH
XUMHYECKUNA IKCHEPUMEHT (TpeBpallleHusl OPraHUYECKUX BEILECTB
IIPM HArpEBaHMM, IOJIyUCHHE OSTWUIIEHA M H3Y4YEHUE €r0 CBOMCTB,
KauCCTBCHHBIC pCaKOWM OPraHMYCCKHUX BCIICCTB, ACHATYypalud
OCJIKOB IIPY HArPEeBaHMH, [IBETHBIC PEAKIIUN OEJIKOB) B COOTBETCTBUH
C MpaBHJIAMH TEXHUKH 0€30MIaCHOCTH MPU OOPALICHUH C BEIIECTBAMU
U J1a00OpaTOpHBIM  O0OPYIOBaHHEM; MPEICTABISATh PE3YJIbTAThI
XMMHAYECKOTO DKCIepuMeHTa B  (opMe 3amucH  ypaBHCHHU
COOTBETCTBYIOIIMX PEAKIMid ¥ (HOPMYIHPOBATH BHIBOJIBI HA OCHOBE

9TUX PE3YIIbTATOB

3.4

CchopMUpOBaHHOCTb ~ YMEHHUH  NPOBOAUTH  BBIYMCICHHUS IO
XMMHUYECKHM YpaBHEHHUSM (Macchl, 00bE€Ma, KOJIMYECTBA UCXOJIHOTO
BEIIECTBA WJIM MPOJAYKTA PEaKIMH 10 M3BECTHBIM Macce, 00bEMYy,

KOJMYCCTBY OJHOT'O M3 UCXOAHBIX BEIICCTB UJIU NPOJYKTOB peaKHI/II/I)

3.5

CchopMupoBaHHOCTh  YMEHHH KPUTHYECKHU aHaJIU3UpPOBAThH
XMMHYECKYI0 MH(OPMAIHIO, TOIY4aeMyl0 W3 Pa3HbIX HCTOYHHKOB

(cpenctBa MaccoBoit nH(popMaru, cetb IHTEpHET U Ipyrue)

3.6

CdhopmupoBaHHOCTE YMEHUI COONIOIATh MpPaBHIIA 3KOJOTHYCCKU
1eJ1Iec000pa3HOro MOBEACHHUS B OBITY M TPYAOBOW AESATEIBHOCTH B
LEIAX COXPAHEHUs CBOEr0 3J0pPOBbS M OKPYKAIOLIEH NPUPOAHOU
Cpellbl, OCO3HABATh OMACHOCTb BO3JEHUCTBUS HA KUBBIE OpraHU3MBI
OHpe)IGJ'IéHHI)IX OpPraHN4Y€CKUX BEIICCTB, IOHUMAasA CMBICII ITOKA3aTCIIA
I[MIK (mpenensHO AOMYCTUMOM KOHIIGHTpAIlMW), TOSCHATH Ha
mpUMepax CrocoObl YMEHBIIEHUS M MPEIOTBPALICHHUs] UX BPEIHOTO

BOS,Z[CI\/'ICTBI/IH Ha OpraHu3M 4€JIOBCKa

11 KJIACC




Kon
NMpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

1

TeopeTnyeckue OCHOBBI XUMUHU

11

Bnamenue cuctemMoil XMUMHMYECKMX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONINE  TOHATHS  (XUMHYECKUH  DIEMEHT, aToM,
SNICKTPOHHAsE 000JIOYKa aroma, S-, p-, O-3JIeKTpOHHBIE OpOWTAIH
aTOMOB, HOH, MOJIEKYNla, BaJEHTHOCTH, J3JCKTPOOTPUIATEIHHOCTD,
CTETIEHb OKHCIICHUS, XUMHUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, KPHCTAJLIMYECKAs PEIIETKA, THUIBl XUMHUYECKUX
peaKIuii (OKHCITHTEITEHO-BOCCTAHOBHUTEIBHEIC, 9K30- "
SH/IOTEPMHUUYECKHUE, PEAKIIK HOHHOTO 0OMEHA), paCTBOP, AIEKTPOJIUTHI,
HE3JICKTPOJIUTHL, AJIEKTPOIUTHYECKAs JAMCCOLMAIMS, OKHCIUTENb,
BOCCTAaHOBUTEIIb, CKOPOCTh XUMHUYECKOM pEaKIMH, XUMHUYECKOEe
paBHOBECHE); TEOPHUM U 3aKOHBI (TCOPHUS DICKTPOIUTUUYECKOM
nucconmanuu, Ilepumonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIHUECKUH S3bIK XUMUH,
dakToIOrMuecKue CBEIACHUS O CBOICTBax, COCTaBe, IMONYyYCHHH U
0€30MacHOM HUCTIOb30BaHUH BXKHEHIIINX HEOPraHWYECKHUX BEIIECTB B

6BITy n HpaKTquCKOﬁ JACATCIbHOCTHU YCIIOBCKA

1.2

ChopMupoBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU U
B3aUMOCBS3b H3YYCHHBIX I[OHATHUM, NPUMEHATH COOTBETCTBYIOLIUE
MOHATUS IIPU OIUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX
BEILIECTB U UX IPEBPALICHUM; BBIABIATH B3aUMOCBSI3b XUMUYECKHUX
3HaHUHI c MOHATUSAMU 51 MIPEACTABICHUAMU IPYrux

CCTCCTBCHHOHAYYHBIX NPCIMCTOB

13

Brnanenue OCHOBHBIMM METOJaMH HAyYHOT'O TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOMIO/IeHNe, W3MEpPEeHHE, SKCIEPHUMEHT,

MOJICIMPOBAHNE)

1.4

ChopMHUPOBAHHOCTh YMEHHI OMpEEsaTh BaJEHTHOCTh M CTENEHBb
OKHCJICHUS XMMHMYECKUX OJJIEMEHTOB B COCIMHEHMAX Pa3JIMYHOIO
cocTaBa, BHJ XUMHUYECKOM CBsA3M  (KOBaJIGHTHAs, HWOHHAas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUI KPUCTANTNYECKOM
pelETKY KOHKPETHOTO BEIIeCcTBa (aTOMHAs, MOJICKYJISIpHAsl, HOHHAS,

MeTaJ’IJ’II/I‘ICCKaﬂ)

1.5

CdopMupoBaHHOCTH YMEHHH OMpPEAEATh XapaKTep CpPellbl B BOJAHBIX

pacTBOpax HCOPraHMICCKUX COCJIMHEHU I




1.6

ChopmupoBaHHOCTh  YMEHHS  KJIAaCCU(PUIUPOBATH XUMHUYECKHE
peaKklyy 1o pa3INYHbIM MMPU3HAKAM (YHUCITY M COCTaBYy Pearupyronmx
BEIIECTB, TemIOBOMY OJ(G(dEKTy peakiud, HW3MEHEHHIO CTEeTleHEeH
OKHUCJICHHUS  DJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4acCTHIO

KaTajan3aTopa)

1.7

ChopMupoOBaHHOCTb YMEHHUH COCTABIATh YPAaBHEHUS peEaKIHii
pa3IUYHBIX THUIIOB, IOJIHBIE M COKPALIEHHBIE YPaBHEHUS pPEaKLMM
HMOHHOTO OOMEHa, yYHMTBHIBasi yCJOBHUS, MPH KOTOPBIX ATH PEAKIUH

UAYyT 10 KOHIA

1.8

ChopmMupoBaHHOCTB YMEHUI IIPOBOJIUTH peakuuu,
MOATBEPKAAOLINE KAa4eCTBEHHBIN COCTaB pa3IUYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OIBITHBIM IIyTEM HOHBI,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB

1.9

CdopMUpOBaHHOCTh YMEHUN PACKPHIBATH CYIIHOCTH OKHCITUTEIHHO-
BOCCTAHOBUTEIBbHBIX peakuui MOCPEACTBOM COCTaBJICHUSA

3JIEKTPOHHOTO OanaHca 3TUX peaKIui

1.10

ChopMHUpPOBAaHHOCT, YMEHUU OOBSACHITH 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaKIK OT pa3Iu4HbIX (DaKTOPOB

1.11

ChopMHUpPOBAaHHOCTP YMEHHMHA OOBSICHATH XapaKTep CMEIICHUs
XUMUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUSA

(mpunnun Jle [latenbe)

0611_[8.51 N HCOPraHNYCCKasl XUMHUA

2.1

ChopMHUpOBAaHHOCTh YMEHUW pacKpbiBaTh CMbICH [lepuogmdeckoro
3aKOHa J.N. Meunpgeneena u JIEMOHCTPHUPOBATH ero

CUCTEeMATH3UPYIOIIYI0, OOBSCHUTEIbHYI0O UM  IMPOTHOCTHYECKYIO

byHKITUN

2.2

ChopMHUpPOBAaHHOCT, ~ YMEHHMHM  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKHUX D3JE€MEHTOB |—4  mepuonoB
[leppognueckonn  cucTeMbl  XUMUYECKUX  3nemeHtoB  J[.M.
MeHeneeBa, UCTIOB3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIEC OPOUTAIIHY,
«QHEPreTUYEeCKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMMYECKHX 3JIEMEHTOB M MX COCIMHEHUN IO NEPUOAAM U
rpynnaM llepuogudeckoi cucrteMbl XMMHUYECKHUX 3ieMeHToB J[.H.

MenneneeBa

2.3

CdopMupoBaHHOCT YMEHHI XapaKTEepH30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB Pa3JIMUHBIX

KJIaCCOB, MMOATBCPIKAATE CYILICCTBOBAHHUC TCHETHUYECKOM CBS3U MCXKIAY




HEOpTraHNYCCKHUMU B€IICCTBaAaMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYICCKHX peaKI_II/Iﬁ

2.4

ChopMupoBaHHOCTh YMEHHM YCTaHABIMBATh MPUHAAJICKHOCTH
HEOPraHMYECKHUX BEIIECTB M0 MX COCTaBY K ONpeAeNIEHHOMY Kjaccy
(rpymme) coenuHeHui (MPOCTHIE BEIIECTBA — METAJLIBl U HEMETAJLIBL,

OKCHJbI, OCHOBAaHUA, KUCJIOTHI, aM(pOTepHBIC THAPOKCHUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTH YMEHHM HCTIOJIB30BAaTh XUMUYECKYIO0 CUMBOJIUKY
JUIs CcOCTaBjieHUS (OPMYNT BELIECTB W YPaBHEHUH XHMHYECKHUX
peakiuii, cucremMaTnueckyto HomeHknaTypy (IUPAC) u tpuBuanbHbie
Ha3BaHUS OTJEIbHBIX HEOPraHMYECKUX BemecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHAK, Tali€éHas W3BECTh, HETall€Has W3BECTbh,

MUTHEBASI COJIA, TUPUT U IPYTHE)

2.6

CdopMupoBaHHOCTE YMEHHI XapaKTEepPH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOHCTBA HEOPraHWYECKUX BEHICCTB  Pa3IUIHBIX
KJIACCOB, MTOJITBEPIKIATh CYIIIECTBOBAHNE TCHETUICCKOM CBSI3H MEKITY
HEOPTaHWYECKUMH  BEIIECTBAMH C  TIOMOIIBID  YpaBHEHHU

COOTBETCTBYIOIIIUX XUMHUYCCKUX peaKum‘fI

2.7

ChopMupoBaHHOCTH ~ yMEHHWHA  ITUIAHUPOBATb H  BBIOJHSTH
XMMHUYECKUH IKCHEPUMEHT (Pa3joKeHHE IEpOKCHIa BOAOpPOJa B
HPUCYTCTBHH KaTaIN3aTopa, ONpeesICHHE CPE/Ibl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpA, BIUSHHUE PA3IHYHBIX
(GakTopoB Ha CKOPOCTh XMMHUYECKOW PEaKLUH, PEaKIUH HOHHOTO
oOMeHa, KaueCTBEHHbIE PEAaKLMU Ha Cyab(aT-, KapOOHAT- U XJIOPHI-
AQHMOHBI, HA KATHOH aMMOHHUS, PELICHHE YKCIIEPUMEHTANIbHBIX 3a/1a4
1o remam «MeTasuibl» u «HemeTaiis»y) B COOTBETCTBUU € ITPaBUIIAMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHMH C BEIIeCTBAMH U
7a00paTOpHBIM ~ O00OpYIOBaHUEM;  NPEACTABIATH  PE3YJIbTaThl
XUMHUYECKOTO  JKCIEpUMEeHTa B  (opMe 3amucu  ypaBHEHH
COOTBETCTBYIOIINX peaKuii U (OpMyIHpOBaTH BBHIBOJBI HA OCHOBE

OTUX PE3YJILTATOB

2.8

ChopMHUpPOBAHHOCT, yMEHHM COOJIO/IaTh TpaBUjIa TOJb30BaHUS
XUMUYECKON TMOCYNON U JIabOpaTOPHBIM O00OPYIOBAaHHUEM, a TaKXKe
IIpaBHJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU

11O BBITTOJIHCHUIO na6opaTopHHx XHUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUWM  XapaKTEpPU30BaThb  XHUMHYECKHE
IIPOLIECCHI, JIeXkKAIlUe B OCHOBE MPOMBIIIICHHOTO MOJyYeHHs] CepHOU

KHUCJIOThI, aMMHUaKa, a Takke cOpMUPOBAHHOCTH IMpeICTaBIeHUI 00




06H_[I/IX Hay4YHbIX IIPUHOUIIAX MW  ISKOJOTMYCCKHX np06neMaX

XUMHUYICCKOT'O IIPOU3BOJACTBA

XUMHUA U KU3HB. PacuéTrl

3.1

ChopMHUpPOBAHHOCTH TIPEACTABICHUN 0 XMMHYECKON COCTABIISIONIEH
€CTECTBEHHOHAyYHOW KapTHHbI MHUpa, POJIM XMMHHU B I1O3HAHUU
ABJICHUN MpPUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JYHOCTH, €€ (DYHKIMOHAJIBFHOW T'PAaMOTHOCTH, HEOOXOIUMOHW ISt
pelleHus MPaKTUYEeCKUX 3a7ad M SKOJIOIMYecKd OOOCHOBAHHOIO

OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

3.2

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ KPpUTUYCCKU AHaJIM3UpPOBATDb
XUMHYCCKYIO I/IH(I)OpMaI_II/IIO, MOJIY4aeMYHK0 M3 PA3HbIX HUCTOYHUKOB

(cpencTBa MaccoBOif KOMMYHHUKALIUH, CeTh IHTEpHET U Apyrue)

3.3

CdopmMupoBaHHOCTh yMEHUH COONIOAATh TpaBUia SKOJOTHYECKH
1e1eco00pa3Horo MoBeJAeHUsI B OBITY U TPYAOBOH N€ATEIbHOCTU B
LENAX COXPAHEHMsSI CBOETO 3J0POBbS U OKPYXKAIOMIEH MNPUPOAHOMN

cpesl

3.4

3.5

Oco3HaBaTh OIMACHOCTh BO3JIEUCTBUS HAa JKUBBIE OpPraHU3MBI
OnpeAeci€HHbIX BEHIECTB, MNOHMUMAasg cMbIca Tnokazarens [IJIK,
MOSICHATH HAa MMPUMEPaX CIIOCOObI YMEHBIIICHUS U TTPEIOTBPAIIICHUS X

BpPCIAHOTO BOS)IGfICTBPIS[ Ha OpraHu3M 4€JI0BCKa

ChopMHUpPOBAaHHOCT, ~ YMEHHUW  TMPOBOJAUTH  BBIYUCICHHUS  C
WCITOJIb30BAHUEM IOHATHUS «MaccoBas J0Js BEUIECTBA B PacTBOpPE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BellecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi O0BEMY OJHOTO M3 YYAaCTBYIOIIUX B PEaKIUU BEIIECTB,
TEIIOBOTO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MaCChI

BCIICCTB, ITPCBPAIICHUA U COXPAHCHUA SHCPIrUU




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kox

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1

TeopeTnueckue OCHOBBI OPraHUYECKON XUMHH

11

HpC,Z[MCT OpFaHI/I‘IeCKOﬁ XUMHUU: €€ BO3HUKHOBCHHEC, PAa3BUTHC WM 3HAYCHHUC B
MOJIYYCHHUU HOBLBIX BCHICCTB U MATCPHAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHUYCCKHUX

coenuHeHniit A.M. bytiepoBa, €€ 0CHOBHBIE MOJI0KEHUS

1.2

CtpykTypHble (OpPMYJIBl OpPraHWYECKHX BeIIecTB. ['omMoiorus, wusomepus.
XuUMHUYECKasl CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIC

cBs3u. [IpencraBiienue o KIacCU(pHUKAIMU OPraHUIECKUX BEIIECTB

1.3

Homenknatypa oprannueckux coeJMHEHUH (CUCTeMaTH4eCKas) U TPUBUAJIbHbBIE

Ha3BaHUS BaXKHEHUIIINX Hpe,[[CTaBI/ITeJIeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

YrieBoaopo bl

2.1

AJNKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMH psan. Meran u 3TaH —
NPOCTEUIINE MPEJCTABUTENN AIKAHOB: (U3MYECKHE U XUMHUUYECKHUE CBOWCTBA
(peakuuy 3aMeUIeHMs U TOpPEHUs), HAXOXKJIEHUE B IIPUPOJE, MOIYYEHHE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, FOMOJIOTMYECKUN psiA. DTWIEH U MPONUJIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (PM3UYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuy TUAPUPOBAHHUS, TAJOTEHUPOBAHUSA, THUJpATAllUM, OKHUCIECHUS U

HOJ'II/IMepI/ISaHI/II/I), IMOJIYYCHHUEC U IIPUMCHCHHUEC

2.3

Anxanuensl: Oyramuen-1,3 m MetunOyramuen-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOIMCTBA (peakius moimMepu3aum). [lomydeHre CHHTeTHYECKOTro

KaydyKa U pe3UHbI

2.4

AJIKHUHBI: COCTaB M1 OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYCCKUN Psll. ATETHUIICH —
MPOCTEUININNA TPEICTABUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3MUECKUE U
XUMUYECKHE  CBOMCTBAa  (peakIMu  THAPUPOBAHUSA, TajJOTCHUPOBAHUSA,

rUapaTalyu, TOPeHUs ), TOTyYeHHE U TPUMEHEHHE

2.5

ApCHBI. benzour: CoCTaB, CTPOCHHUC, (1)I/IBI/I‘IGCKI/IC W XHMHYECKHE CBOMCTBA
(peaKI_II/II/I raJJIOorcHupoBaHusl H HI/ITpOBaHI/ISI), MOJIY4CHHUEC U TIPHUMCHCHUC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHC, (i)I/I3I/I‘leCKI/Ie A XMMHYECKHE CBOMCTBA (peaKI_lI/II/I
raJJorcHUpOBaHuA U HI/ITpOBaHI/ISI), MOJIYUCHUC U MPUMCHCHHUC. TokcCUYHOCTH
ApPCHOB. I'enetnueckas CBA3b MCXKAY YTJICBOAOpOAaMHU, MPHUHAILJICIKAIIUMU K

Ppa3jInuHbIM KJIaCCaM




2.6

[lpupoaHble WMCTOYHUKU YTICBOJOPOJOB. [IpuponmHBIi Ta3 W MOMyTHBIE
HedrsabIe Ta3bl. HedTh u €€ nmpoucxoxaerue. CrocoObl nmepepaboTku HeTH:
MEPEeroHKa, KPEKUHT (TepMUYECKUM, KaTaluTHYeCKHii), muponus. [IpoaykTs
nepepadoTKu HePTH, MX MPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBbITY. KaMeHHBIi

yroJib ¥ MPOAYKTHI €r0 MepepadoTKu

Kucnoponconepkaniue opraHU4eCKrie COCTMHEHIS

3.1

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeTaHONI W 3TaHON: CTPOCHUE,
$U3MYeCKHe M XUMHUYECKHE CBOMCTBA (peakIMM C aKTUBHBIMH METaJlJIaMHU,
rajoreHoBOJIOpOJilaMH, TOpPEHHE), MPUMEHEHHE. BOoAOpOAHbBIE CBSI3M MEXKAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.
MHoOroaTtoMHbIe CIIUPTHL. DTHICHTIUKOIb U TIUIEPUH: CTPOCHUE, (pu3ndeckue
U XUMHUYCCKHE CBOWCTBA (B3aMMOJICHCTBHE CO IICIOYHBIMH METAJJIAMH,
KaueCTBEHHAsl peakivsi Ha MHOTOATOMHBIE CHUPTHI). JleHCTBUE HAa OpraHu3M

YCJI0BCKa. HpI/IMCHeHI/Ie MIMOCPHUHA U OTUJIICHI JTIMKOJIA

3.2

deHoN: CTpOCHHWE MOJEKYNbl, (U3MUECKHEe U XHUMHUYECKHE CBOWCTBA.

TokcuanocTh perona. [Ipumenenue dpenona

3.3

3.4

Anbperunpl U KeToHbl. PopManblIeru, aleTaibAerua: CTpoeHue, (pusndeckue
U XMMHMYECKHE CBOHCTBa (peakUWMU OKHUCJIEHHS U  BOCCTAHOBJIECHHUS,

KaueCTBEHHbIE PEAKIUH), TOJyYeHUE U IPUMEHEHHE

OIHOOCHOBHBIE TIpeIebHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs U YKCYCHAsS
KHUCJIOTBI: CTpOeHHE, (PU3NYECKHue U XMMHUYECKHE CBOICTBa (CBOWCTBa, 00IIME
JUIsL KJlacca KHUCJOT, peakuus 3TepuuKaluu), MOJy4eHHEe U TNPUMEHEHHE.
CreapuHOBas U 0JIEMHOBasA KMCJIOTHI KaK MPEACTaBUTENN BBICHIMX KapOOHOBBIX

KHUCJIOT. MBlIa KaK COJIM BBICIITNX Kap60HOBBIX KHCJIOT, UX MOKOIICC ﬂeﬁCTBHe

3.5

CrnoxHble 3Qupbl KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ HAPOIHU3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornyeckas poib

KHUPOB

3.6

VYriaeBojbl: cocTaB, KiacCU(pUKalus yrieBoAoB (MOHO-, IU- ¥ NOJHCAXapuibl).
I'moko3a — mpocTedmuii MOHOCaXxapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYIHI,
¢u3nueckue M XUMHUUYECKHE CBOICTBAa (B3aMMOJEHCTBHE C THIPOKCHUIOM
menu(ll), okucieHme amMmHMayHbIM  pacTBOpoM  okcuma  cepebpa(l),
BOCCTAaHOBJICHHE, OPOXKEHHUE TIIFOKO3bI), HAXOXKICHUE B MPUPOJIE, IPUMEHEHHE,
ouosiornyeckas posib. Porocunte3. PpykTO3a Kak M30Mep TI0Ko3bl. Kpaxman
U LIEJUII0JI03a KaK IPUPOAHbIE nosmumepbl. CTpoeHne Kpaxmala U LEeJUII0IO3bI.
dusnueckue U XUMHUYECKHE CBOWCTBAa Kpaxmaia (TMIpOJU3, KaueCTBEHHas

peaKIys C HOJI0M)

A30Tconep>1<anme OpPraHn4CcCKUC COCAUMHCHHUA




4.1

AMMHOKHCIOTBEI KakK aM(bOTepHBIe OpraHu4€CKUEC COCAUHCHU. dusnueckue u
XHMHYECKHE CBOHCTBA aMHHOKHCIIOT (Ha IMpuUMEpe FJ'II/IHI/IHa). buonormueckoe

3HaYE€HUE aMHHOKHCIOT. IlenTtuabl

4.2

benkun kak npupoAHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOpPHYHAs U TpeTHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OEJIKOB:

ruapoJin3, AeHaTypaluusa, KAUCCTBCHHBIC pCAaKIIUU HA OcKu

BBICOKOMOIIEKYIIIPHBIE COEITMHEHUS

5.1

OCHOBHBIE ITIOHSATHSA XHMHUH BBICOKOMOIJICKYJIAPHBIX COC,Z[PIHGHHI}'II MOHOMED,
IoJIuMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEpuUu3aliuu, CpCaHAA
MOJICKYJISIpHad Macca. OCHOBHEBIE MCTOAbl CHUHTC3a BbICOKOMOJICKYIAPHBIX

COGIII/IHeHI/II\/‘I — noJimMepus3anusa U NOJUKOHACHCAIUA

5.2

9KCHepI/IMCHTaHBHHC MCETOABI H3YUCHUA BCUICCTB MU HUX HpeBpaHleHI/Iﬁl
O3HAKOMJICHHUE C 06pa3uaMH NpupoAHbIX HW HUCKYCCTBCHHBIX BOJIOKOH,

I1acTMace, KayuyykoB. [loydeHne CHHTETUUECKOIO KayuyKa U pEe3HHbI

11 KJIACC

Kox

HPOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

TeopeTnueckne OCHOBBI XUMUHU

11

XuMuueckui 35eMeHT. AToM. Sipo aToMa, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTHyecKre YpOBHU, TIOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d-2JIEMEHTHI.
OcobeHHOCTH pacnpeesieHus 3JIEKTPOHOB 110 OPOUTAISIM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOI0B. DIEKTPOHHAsI KOH(PUTYpAIHs aTOMOB

1.2

[Tepuonnueckuii 3axkoH u llepuoanueckas cucTeMa XUMUYECKUX AJIEMEHTOB
[ .. Menneneesa. CBs3b nepuoindyeckoro 3akoHa u Ilepuonnyeckoil cucteMsl
xuMHuecKkux 3yemeHToB .M. MeHeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHUX JJIEMEHTOB U
0o0pa3yeMbIX UMU TPOCTHIX W CIOXKHBIX BEIIECTB MO TPYIINaM U IMEPUOAaM.

3HaueHue NepruoIUYECKOro 3aKOHa B pa3BUTUHU HAYKU

1.3

Crpoenne BemecTBa. XHMHYECKash CBSI3b. BHIBI XUMHYECKOM CBSI3HU
(koBajieHTHAs HEMOJSIpHAsT W TOJSApHAs, WOHHAs, MeTaumdeckas). HoHsr:
KaTHOHBI U aHUOHBL. MeXaHM3Mbl 00pa30BaHUS KOBAJCHTHOM XHUMHYECKOM

cBs131 (OOMEHHBIN M IOHOPHO-aKIIENTOPHBIN). BogopoaHas cBs3b

14

BanentHocTs. DnekTpooTpunaTeabHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHSI. 3aKOH MOCTOSIHCTBA

cocTaBa BellecTBa. THUIbI KPUCTAINTMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA




BC€IICCTB OT THIIA KpPICT&J'IJ'IPI‘IGCKOfI peI_HéTKI/I. Ilonarue o JUCIICPCHBIX
cucremMax. MctuHHBIE M KOJIJIOMIHBIC PAaCTBOPBLI. MaccoBas J0JIs1 BCIICCTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX CO€IMHEHUI. Howmenknarypa

HCOPTraHNYCCKUX BCUICCTB

1.7

Xumnueckass — peakuus. Knaccupukanms — XMMMYECKHMX — peakuuid B
HEOpPraHMYECKON U OpraHMYeCKON XMMHH. 3aKOH COXPAHEHHUSI MacChl BELIECTB,

3aKOH COXpaHCHUA U MPEBPAIICHUA SHCPIUU MMTPU XUMHUYICCKUX PCAKIUAX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3In4YHbIX (PAKTOPOB

1.9

O6paTI/IMI>IC pCaKIuu. XHUMHYECKOE PaBHOBCCHC. CDaKTOpLI, BIIUAOIIHNEC Ha

COCTOSIHME XUMHUYeCKOoro pasHoBecus. [Ipunnun Jle [larense

1.10

9HCKTpOJ'II/ITI/I"IeCKaH JUucconuranuys. CunbHble U cia0bIe QJICKTPOJIUTHI. CpeI[a
BOJHBIX pPACTBOPOB BCIICCTB: KHCIIAA, HeﬁTpaHLHaﬂ, menoyHas. Peakuym

HOHHOr0 0OMeEHa

1.11

OKHCIIMTEIIEHO-BOCCTAHOBUTCILHEBIE peakunun

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxxenue nemetamioB B [lepuoguyeckoil cucteMe XUMUYECKUX
sanementoB J.M. MenzeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB. DHU3nUecKue

CBOMCTBA HEMETAJJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIOB (Ha npuMepe Kucjopoaa,

cepsl, pochopa u yriepoaa)

2.2

XUMHYEeCKHUE CBOMCTBA BaKHEHIIMX HEMETaUIOB (TalloT€HOB, CEpbl, a30Ta,
dochopa, yriepoga M KpeMHHs) U HUX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX KUCJIOT, BOAOPOAHBIX coeauHeHuil). I[IpumeHeHue

BOKHEUIIINX HEMETAJIOB U UX COENUHEHUN

2.3

Meramnsl. [lonoxenue meramnoB B Ilepuoanyeckol cuCTEME XUMUYECKHX
anemeHToB /I.M1. MenneneeBa. OcoOEHHOCTH CTPOEHUS FIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiuioB. O6mue puzndyeckue cBoiicTBa MetaioB. CrijiaBbl METaJIJIOB.

DNEeKTPOXUMHUYUECKHUH psijl HANIPSHKEHUH METalJIoB

2.4

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATpHM, Kalui, KalabIUi,
MarHui, aJlOMUHUN, IUHK, XpOM, K€JIe30, Me/b) U UX coeauHeHui. OOmue

CHOCOOBI OTY4YeHHs MEeTaJUIOB. [I[puMeHeHne MeTaioB B OBITY U TEXHUKE

2.5

I'eneTmueckas CBSA3b HEOPTaHNUYCCKUX BCIICCTB, MPUHAJIC)KAIIUX K pa3JINIHbIM

Ki1accaM

XUMHS U )KU3Hb




3.1

Ponp xumum B 0OeCreYeHUH HKOJIOTHYECKOHM, DHEPreTHYECKON W MHUIICBOM
0€30MacHOCTH, Pa3BUTHH MEIUIIUHEI. [IOHATHE O HayYHBIX METOJaX MO3HAHMS

BCIICCTB 1 XUMHNYCCKHUX peaKI_[I/Iﬁ

3.2

HpC,Z[CTaBJ'ICHI/IH 00 06I_HI/IX HAaYYHBIX IIPUHIUIIAX IIPOMBIIIJIICHHOI'O IMOJTYYCHUA
Ba)XXHEHINNX BemiecTB. UenoBeK B MHPEC BCIICCTB U MATCPHUAJTIOB: Ba)KHEHIIIME
CTPOUTCIIBHBIC MAaTCPHAJIbl, KOHCTPYKIHUOHHBIC MAaTCpUajibl, KPpaCKH, CTCKIIO,
KepaMHuKa, MaTCpHaJIbl JJIA JJICKTPOHUKHW, HAHOMATCPHAJIbI, OPraHUYCCKUC U

MUHEpaJbHbIe yI00pEeHUs

3.3

XuMHUsT U 3I0pOBbE 4YEJIOBEKAa: IpaBUJia MCIOJIb30BaHUSl JIEKAPCTBEHHBIX
MpemapaToB, TpaBmia Oe30MaCHOTO HWCIOJIB30BaHUS TPErnapaToB OBITOBOMN

XUMHHU B HOBCGIIHGBHOFI KHU3HHU










