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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHOil 00pa3oBaTeNbHOM MPOTpaMMBbl CpeHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepadbHOM  TOCYJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus
y4eOHOTO TpenMeTra «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Odenepanuu, peamu3yIOMUX OCHOBHBIE 00pa3oBaTEeNbHBIC TMPOTPAMMBI, H
OCHOBHBIX TonokeHut «Ctparerun pa3BUTHS BocnuTaHus B Pocculickoit
®enepanuu Ha nepuoa 1o 2025 roga» (Pacnopstoxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3pabOTKe MPOrpaMMmbl MO XMUMHH, K ONPEIEICHHUIO
oO1mielt crpaTteruy 00ydeHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHA
ydeOHoro npeamera « Xumus» 1 10—-11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHuentyainbHbie mnojioxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
COJICpKaHMsl, PE3yJbTAaTOB OOyYeHHS W TPEOOBAHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTA. OHO CIYXHUT 3aBEpIIAOIIMM JTAlloM peaju3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIOUYEBBIX IIEHHOCTEH, MNPUCYLIUX
IEJOCTHOM CHUCTEME XHMHYECKOro o0Opa3oBaHHS. OTH IIEHHOCTH KacaroTcs
MO3HAHUs 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U 00ILIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTHUYEeCKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBI0 W TPHUPOAHONW cpeme. Peammsyercss xumudeckoe 0Opa3oBaHHe
00yJaromuxcsl Ha YPOBHE CpeIHEr0 00IIero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeamMera «XUMHS», COJAEpKAaHUE W IOCTPOEHUE KOTOPOTO ONPEACIICHBI B
nporpaMMe MO XUMHHU C Y4E€TOM cCHenuPUKM HAyKd XUMHUM, €€ 3HAuYCHUS B
MO3HAHUU TPUPOJABl U B MaTE€pPUATIBLHOM KM3HU OOIIECTBA, & TaKXKEe C y4ETOM
oOmux 1ened W TMPUHIUINOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero ooriero oopasoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyr poJib B
COBPEMEHHOW IMBWIIM3AINH, B CO3JJaHUU HOBOW 0a3pl MaTepuaIbHOU KYyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMUPOBAHUE PALMOHATHHOTO HAYYHOT'O MBIILICHHUS,
B CO3/IaHHE€ IIEJIOCTHOTO MPECTaBICHUS 00 OKPY’KaloIlleM MUpPE KaK O €IUHCTBE
OpPUPOJIbI U YEJIOBEKa, KOTOpoe (GOPMUPYETCS B XMMHUM HAa OCHOBE MOHUMAaHUs
BEILIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MHUpPAa, OCO3HAHUS B3aUMOCBSI3ZU MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMM HAYKaMH, XMMHS CTaja
HEOTHEMJIEMOHN YaCThIO MHUPOBOH KYJIbTYPhI, HEOOXOIUMBIM yCIOBUEM YCIEITHOTO
TpyJa M JKU3HU Kaxjoro uieHa oOmiectBa. CoBpeMEHHass XHUMHsI Kak Hayka
CO3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€Ha Ha pEIICHUE
mI00adbHBIX TPOOJEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUYECTBA — CBhIPhEBOM,
SYHEPTEeTUYECKOH, MUIIEBOM, YKOJIOTHIECKOIN 0€30IMaCHOCTH U OXPaHbI 3I0POBbSI.

B coorBercTBHM C 0OmMUMHU HEMIMH M TPUHIMIAMU CPEAHETO OOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3YUYEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJTOTOBKY
oOyyarommxcsi, HEOOXOJUMYI0 UM i  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUEHTHUPOB, YCHECHIHOIO BKJIIOUYEHUA B JKU3Hb COLMYMa, NPOJOJDKCHUS
00pa30oBaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsomuMu  TIpeAMEeTa  «XUMUS»  SIBISIOTCS  0a30BbIE KypChl —
«Oprannyeckas xumus» u «OOmas W HEOpraHuyeckas XUMHUSD», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHUU [0 HEOPTAaHUYECKOM XUMHUHU (C BKIIOUCHHEM 3HAHUU W3 OOILIEH XUMHH) U
oprann4yeckon xumuu. @opMuUpoBaHUE JAHHOW CUCTEMbI 3HAHUM IIPU U3YUYEHUU
npeaMera 00ecrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKass XuMHs» cHOpMUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K M3Yy4YeHHMIO YyueOHOro wmarepuajiia U 00yCJIOBJICHA
UCTOPUYECKU  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  HA  ONPENENEHHBIX
TEOPETHUYECKNX YPOBHAX. Tak, B Kypc€ OpPraHMYeCKOW XUMHHU BEIIECTBA
paccMaTpUBalOTCA HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHYECKUX U  IJIEKTPOHHBIX
npeAcTaBieHU o cTpoeHun BemlecTB. CBeneHUsT 00 U3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUU — OT YIJIEBOJAOPOOB IO CIOKHBIX OUOIOTMYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHnyeckod XUMHH I[OJy4aroT Pa3BUTHUE
chopMHUpPOBaHHBIE Ha YPOBHE OCHOBHOrO 001ero oOpa3oBaHUs NEPBOHAYAIbHBIC
IpEeACTaBICHUS] O XUMUUYECKOM CBSI3U, KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOUN pEAKIIUU.

[Ton HOBBIM yrioM 3peHHsT B TpeaAMeTe «XHUMHs» 0a30BOTO ypOBHS
paccMaTpUBaeTCsl H3YUYEHHBII Ha YpOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs
TEOPETUYECKU Marepuan M (AKTOJOTMUECKHE CBEACHHMS O BELIECTBAX H
XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIass u HeopraHudeckas
XUMUSD» OOYyYaroIIMMCSl TIPEAOCTaBIACTCS BO3MOXXHOCTH OCO3HATh 3HAYCHHE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTMYECKHUX IMO3UIIUH,



rIy0XKe TMOHSATh HMCTOPUYECKOE H3MEHEeHHuE (QYHKUMA HTOro 3akoHa — OT
00001IaroIIeH 10 OOBSICHSIONMIEH U TPOTHO3ZUPYIOIIICH.

Envnas cucrema 3HaHMM O BaXKHEMIIUX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU,
CBOMCTBaxX M NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUSAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSAX MNpoTeKaHus jgomnojHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COJEP)KaHUS, WMEIOIIUMH KyJIbTYpOJIOIrHYECKUH M IPUKIATHOU
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TOHUMAaHHUIO B3aUMOCBSI3U XHUMHUHU C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B ITO3HABATEIbHOM M IPAKTHYECKOMN
NEeSTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K HPOLECCY
TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKUX MPHIIOKEHUN XUMHUU, TOMOTar0T
BBIIIYCKHUKY OpPUEHTHPOBAThCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npoOsiiemMax, CBS3aHHBIX C XMUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMaIuio u
OpUMEHATh €€ [ TONOJHEHUS 3HAHWM, PEIIeHHs WHTEJUIEKTyalbHbIX H
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKHUX 3a/1ad. B 11eoM conepxanue yueOHoro
npeamMera «XHUMHS»  JAHHOTO  ypOBHS  W3YYEHHS] OPHEHTUPOBAHO  Ha
dbopMupoBaHUE y O0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux HeH, TaKMX Kak: MaTepUaTbHOE E€AUHCTBO HEOPraHUYECKOro M
OpraHM4YeCKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHHEM, II03HABAEMOCTb IPUPOAHBIX SBIECHUNM NYTEM OKCHEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMH MEXKIy HOBBIMH (aKTaMM U TEOPETHUYECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUH B PEIIEHUH SKOJIOTMYECKUX MpoOieM, a
TaK)Ke Ipo0sieM cOepeXeHHs] SHEPIETHUECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3aga4  BOCHUTAHMS, PA3BUTUS U COUMAIM3ALUU
oOydJaronxcss NPHUHATHIE NPOrPAMMOM IO XUMHUHU MOAXOAbl K ONpPEIETIECHUIO
colepKaHUsl M IOCTPOEHUs NpeaMeTa NIpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHUBEpPCAIbHBIX y4E€OHBIX JEHCTBUM, HMEIOIUX 0a30Bo€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIEATEIbHOCTH: pEIIeHHs MpoOJjeM, TMOHWCKa, aHaiu3za M
00paboTku nH(pOpMaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIENOBATENIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUHU.

B npaktuke mnpenojgaBaHus XMMHHM KAaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CpeAHEro o0IIero oOpa3oBaHus, Mpy ONpeaeICHUN
COZIEpPKATEJIbHOM XapaKTEPUCTUKHU LEJIed H3y4YEeHHs] MpeAMeTa HAlpaBICHUEM
NEPBOCTENIEHHONM 3HAYMMOCTH TPAJAULMOHHO NpuU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEeSTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyJnbTyphl. C
METOJMYECKON TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LEJIeN N3y4YCeHUS
peAMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHbBIM.



CornacHO JaHHOM TOYKE 3PEHMS TJIABHBIMU LEISAMH U3Y4YEHUs TpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBISIFOTCS:

e (¢opMupoBaHHE CHCTEMBl XMMHYECKMX 3HAaHMH KaK BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOM
JIeXKaT KIFOUEBBIC MOHSATHS, (yHAAMEHTAJbHbIC 3aKOHBI U TEOPUU XHMUH,
OCBOEHHUE f3bIKa HAyKH, YCBOCHUE W TMOHUMAHHE CYIIHOCTH JIOCTYIHBIX
000011IeHnIT MHUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHWE C HCTOPHEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opMHUpOBaHUE U PA3BUTHE MPEACTABICHUNA O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIui, HEOOXOAUMBIX JUIsi MNPUOOpETEHUS
YMEHHII OpPUEHTHPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SIBICHUH,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKON U ITOBCETHEBHOM KU3HU;

e Ppa3BUTHE YMEHUU U CIOCOOOB JIESITEIHHOCTH, CBA3aHHBIX C HAOJIOJICHHUEM
U OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOIIOJCHUEM MPaBUI
0e301acHOro O0paIeHus ¢ BeIeCTBAMH.

Hapsany ¢ atuMm, coaepskarenbHasi XapaKTepUCTHKA LEJIeH U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oomero odpa3zoBanus. CerogHs B
NpernoJaBaHul XMMHUM B  OOJBIIEH  CTEeNeHW OTHAETCA  MPEANOYTECHUE
NPAKTUYECKON KOMIIOHEHTE CoOJepk aHusi OOydeHMs, OpPHUEHTUPOBAHHON Ha
NOJFOTOBKY BBITYCKHHKA 00I€00pa30BaTeIbHON OpraHU3alliM, BIIAJCIOLIEr0 HE
HAa0OpOM 3HAHWU, a (PYHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU aKTUBHOTO MOJY4YEHUSI 3HAHWI U MPUMEHEHHS] UX B PEATbHOU KU3HU
JUISL pELLIEHUS] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM npu U3yYEeHUH TMpeaAMeTa «XHUMHS» JOMUHUPYIOIIEe
3HaYCHUE MPUOOPETAIOT TAKKE IIETU U 3a]a4H, KaK:

afanTamys 0O0y4aroluXCsl K YCIOBHSAM JMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHUME  HHTEJUIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3AHHBIX C BEILIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y 0OydYaroUMXcsl KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMUX YHUBEPCAIbHOE 3HAUYCHHUE Il Pa3JIMYHBIX BHJIOB
NESTENHHOCTH: PEIICHUs PoOseM, TOUCKa, aHamu3a U 00paboTku mHbOpMAITIH,
HEOOXOMUMBIX JUISI TIPHOOPETEHHS] ONbITa JESITEIbHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B II03HAHWH XHMHH, a TaKXke Uil OLUEHKUM C TMO3ULUN
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB U XUMHUUYECKUX
MPOIIECCOB HAa OPTaHU3M YE€JI0OBEKa U IPUPOHYIO CPEY;



pa3BUTHE IO3HABATEIBLHBIX HHTEPECOB, MHTEIICKTYaIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00yJarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIPHO MPUOOPETATh HOBBIC
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCTIOIB30BATh
COBpeMEeHHbIe MH(DOPMAIIMOHHBIC TEXHOJOTUH JJIA MOUCKA U aHajdn3a ydeOHOU H
HAYYHO-TIOMYJISIPHON HH()OPMAITUU XUMHYECKOTO COJIEPIKaHMUS,

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUHM W TIPOBEACHUU XUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIMUTAaHWE Y OOydYaromuxcsi YOSXKIAEHHOCTH B T'yMaHHUCTHYECKOM
HAIPABJICHHOCTH XUMHH, €€ BaXKHOW POJIM B PEIICHUU TI00aIbHBIX TpoOsem
paIMoOHATBHOTO MPUPOJIONONB30BaHMS, TIOTIOIHEHUSI YHEPTETHUECKUX PECYpCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpex HOTro
OTHOIICHUSI K TPUPOJE U CBOEMY 3IO0POBBIO, a TaKXkKe MPHOOPETEHUs OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW JJii TPUHATHS TPAMOTHBIX pEHICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yuyeObHOM 1miaHe cpenHero ooOmero oOpa3oBaHUs MPEAMET «XHUMHUSD)
0a30BOr0 ypOBHS BXOAMUT B COCTaB IpeaMeTHON obnactu «EcTecTBEeHHO-HAYUYHBIE
IPEIMETHD».

OO1ee urco 4acoB, OTBEACHHBIX IS U3yUCHHUSI XMMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kmacce — 34 ygaca (1
yac B Heenro), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJIEPKAHUE
OBYUEHUS 10 KJIACC
OPI'AHUYECKASI XUMUSI

TeopeTnueckne 0CHOBBI OPraHUYECKONl XUMUM

[IpenMer opraHnMYecKOl XUMUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEILECTB M MaTepuaioB. Teopusi CTpOEHUsS] OpPraHUYECKHUX
coequHeHnit A. M. bBytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. [oMonorus, wu3omepusi. XHUMHUYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccudukaluyu opraHuueckux BerlecTB. HoMeHknaTypa
OpPraHUYeCKUX COEAMHEHUN (CHCTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYCHHSI BEIIECTB M HUX MPEBPALLICHUI:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB U MaTephalaMH Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAONIOJECHUE W
ONMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALEHUIO0 OPTAHUYECKUX BEIIECTB
IpY HarpeBaHuu (TUIaBJieHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH psaAn. MeTraH u 3TaH —
MPOCTEHIINE MPEICTABUTEIN QJIKAHOB: (PU3MUECKHEe W XHMHUYECKHE CBOICTBA
(peakuuu 3aMelnieHuss W TOPEHHUsA), HAXOXJECHHE B MPUPOJAE, MOJYyYECHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHI Psifl. DTUICH U MPONUIEH —
MPOCTEHIINE MPEICTABUTEIN QJIKEHOB: (PU3MUECKHEe W XHMHUYECKHE CBOICTBA
(peakuuMu TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THUApPATAIMU, OKHUCICHUS W
MOJIMMEPU3ALINH ), IOTyYEHUE U TPUMEHEHHUE.

Ankanuensl: OyTtagaueH-1,3 m MetwnOyragueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBa (peakius mojaumepusanuu). [loydyeHne CMHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKUH Psijl. ATICTHIICH
— TMPOCTEUIINNA MPENCTABUTENh AaJKHUHOB: COCTaB, CTPOCHHUE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA (peaklMy TUIpUPOBAHUsS, TAJIOTEHUPOBAHUS, THApPATAIUH,
TOpEHMUsl), MOTyYeHUE U TPUMEHEHHUE.

Apensl. benson: coctaB, crpoeHue, (pu3MYecKue W XUMHUYECKHE CBOWMCTBA
(peakiuy raJIoTeHUPOBAHUA M HUTPOBAHUS), TOJyYeHHE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue, (usuyeckue U  Xumuyeckue ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUs), NOAYyYeHUue u npumenerue. TOKCUIHOCTh



apeHoB. ['eHeTHYecKass CBS3b MEXAY YTJIEBOAOPOJAMH, TMPUHAIICKANTUMU K
Pa3TUYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHUKHK YTIE€BOAOPOAOB. lIpupoaHbii ra3 M nONyTHBIE
HedTsHbie razel. Hedth u €€ mpoucxoxaenue. CriocoObl nepepaboTKu HEePTH:
NEPETOHKa, KPEKUHT (TEPMHUYECKUH, KaTaTUTHYECKUH), mHponu3. [IpoayKTsI
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIi
yTOJb ¥ MPOAYKTHI €ro NnepepadoTKH.

OKCIEpUMEHTAIbHbIE METOAbl HM3YyYEeHMs] BELIECTB M MX TMPEBpPALECHUN:
O3HAKOMJIEHHE C oOpasllaMH IUIaCTMAcC, KAay4yKOB M PE3WHBI, KOJUICKIIUU
«Hedpts» u  «YTOmp», MOACIUPOBAHWUE  MOJIEKYJT  YIJICBOJIOPOJOB M
raJIOT€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYCHHUE ITUJIICHA
U U3y4YE€HHE €ro CBOMCTB.

Pacuérnsle 3anaun.

Boluucienuss 1o ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOHOTO BEIIESCTBA WIIM MPOAYKTa PEAKIMU 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WM MTPOTyKTOB PEAKIINN).

Kucaopoaconepxaime opranudeckue coenHeHUs1

[IpenenbHBIE OAHOATOMHBIC CHUPTBL. MeTaHON U JTaHOJ: CTPOCHHE,
dusnueckne W XWMHYECKHE CBOWCTBAa (PEAaKIMU C AKTHUBHBIMH METaJUIaMH,
raJIOTeHOBOJIOPOJaMH, TOPEHHUE), NpUMEHEHHEe. BoJOpomHbIE CBSI3U MEXIY
MOJIEKYyJIaMU CIIUPTOB. /leficTBHE MeTaHoIa U 3TaHOJIa Ha OPTraHK3M YeJI0BEKa.

MHOTOATOMHBIC ~ CHUPTHL. OTWICHIJIMKONIb W  TJIUIEPUH: CTPOCHHE,
dusnueckne W XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBHE CO IIEIOYHBIMU
MeTallaMH, KauyeCTBEHHAsl pEakiis Ha MHOTOAaTOMHBIE cOHpThl). [lelicTBue Ha
opraHu3sM uenoBeka. [[puMeHeHune raunepruHa U STUICHTITUKOJIS.

@deHOoM: CTPOCHHE MOJICKYJbl, (U3UUECKUEe U XUMHUYECKHE CBOMWCTBA.

Toxcuunocts enona. [Ipumenenne gpenomna.

Anpneruapl U kemowuwvl. DopMmanpiaerui, aueTAIBICTUI: CTPOCHHUE,
bu3uYecKre U XMUMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS W BOCCTAHOBIICHUS,
KAueCTBEHHBIE PEAKIINH), IOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJe/ibHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAsI U
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3MUECKHEe U XUMHUUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue s Kjacca KUCIOT, peakius dTepuuKaluu), MoayuyeHrue U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAsI KUCJIOTHI KaK MPEJCTABUTEIM BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Cnoxuble 2(GuUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsl. 'unponus xupos. [Ipumenenue xupoB. buonoruueckas
pPOJIb KHUPOB.



VYrineBoapl:  cocTaB, KilacCU(pUKaUMs ~ YrieBoioB  (MOHO-, JU- H
nosimcaxapuabl). [roko3a — mpocTeimuil MOHOCaxapu: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MUECKHE U XUMUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C
ruapokcugom Mmeau(Il), oxucienne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHUE TIIOKO3bl), HAXOXJACHUE B NPUPOJE, NMPUMEHEHUE,
ounonoruyeckas posib. @otocuntes. OpyKTo3a Kak N30Mep TITIOKO3BI.

Kpaxman u nemnonosa kak npupoanbie nonumepsl. CTpoeHue Kpaxmaia u
HeJuToNio3bl.  Pu3Mueckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIICHUI:
npoBe/ieHue, HaOJ0/IEHUEe U OIMCaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIUHU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE STaHOJIA
okcusoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruapokcugom meau(1l)), anprernoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u runmpoxcumom wmenu(ll), B3ammomelicTBHe Kpaxmaiaa C HOJOM),
IIPOBEJICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Boluucienuss 1o ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTAa PEaKIMH MO0 U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINM).

A3oTcoep:kaniue OpraHnyecKue coeInHeHns.

AMMHOKHUCIIOTHI Kak aM(OTepHble OpraHudeckre coeauHeHus. Ousndeckue
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha MpuUMepe TiulMHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benku kak mnpupoJHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa O€lIKOB. XHUMHUYECKHE CBONCTBA OEIKOB:
TUAPOIIU3, IEHATypallusl, KAYECTBEHHBIC PEaKI[MU Ha OEIKHU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M UX MPEBpAIICHHI:
HAOJII0/ICHHE W ONKCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalMs OEIKOB MpHU
HarpeBaHUM, IIBETHBIE PEaKIIUK OCIIKOB.

BrbicokomosieKyJIIpHbIE COeIMHEHUS

OCHOBHBIC MOHSATHS XMMHUU BBICOKOMOJIEKYJIAPHBIX COCIMHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPU3AIINHI, CPEAHSS MOJEKYJIIpHast
Macca. OCHOBHBIE METO/bl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
NOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHS.

DKCIEpUMEHTAIbHBIE METOJIbl W3YUYEHMs] BEIIECTB M UX IMPEBpAICHUI:
O3HAaKOMJIEHUE C o0pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexknpeaMeTHbIe CBA3U.



Peanuzanust MeXIpeIMETHBIX CBSI3€M IPU U3YUYEHUH OPTraHUYeCKON XUMUU B
10 knacce OCYIIECTBISIETCS 4Yepe3 HCMHOJb30BAaHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX MOHATHI, TaK U MOHSITUH, SBISIIOIIUXCS CUCTEMHBIMHU ISl OTAEIIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE MMOHSTHS: SIBIICHUE, HAYYHBIN (pakT, rumoresa,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiIacCU(UKAIs, TEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOACIIUPOBAHUE.

®usuka: MaTepusi, DJHEPrus, macca, aToM, DJEKTPOH, MOJEKYJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJO, OO0BEM, arperaTHOE COCTOSHHE
BEIIECTBA, (GU3MUECKUE BETMYUHBI U €IMHUIIB UX U3MEPCHHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTMYECKM AaKTHUBHBbIC BellecTBa (OENKH, YTIeBOAbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOTAeMbIe, TOTLINBO,
PECYPCBIL.

TexHoJIOTUA: NHUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOIIIUE CPEJICTBA, JEKAPCTBEHHBIE M KOCMETUUECKUE MpenapaThl, MaTepualibl U3
HCKYCCTBEHHBIX U CHUHTETHUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumudeckui snemMeHT. Atom. Sapo artoma, H30TONBL. JIEKTPOHHAA
000y10yKa. DHEpPreTuYecKre ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTau, s-, p-, d-
sneMeHTbl. OCOOCHHOCTH pacIpeielieHUsl AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX EPUOIOB. IICKTPOHHAS] KOH(PUTYPAIUS ATOMOB.

[Tepunonnueckuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsA3b MEpUOIMUECKOrO 3aKkoHA U llepuoanueckoi CUCTEMBI
xuMuueckux annemeHToB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX MU CIOXXHBIX BEHIECTB IO TPyNIaM U TEePUOIAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBsI3b. BHIbBI XUMHYECKOW CBA3U
(KOBaJIEHTHAs] HEMOJIIPHASI W TOJSpHAs, MOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJIEHTHONW XWUMHUYECKOW CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3b. BanmeHTHOCTh. DIEKTPOOTPULIATEIBHOCTb.
Crenenb okucieHud. MIoHbI: KATHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. TUIbl KPUCTAITMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKH.

[Tonsitne 0 gucnepcHeIX cuctemax. VICTUHHBIE WM KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1011 BEIIeCTBa B PaCTBOPE.

Knaccuduxarus HEOPraHUYECKUX COEIUHECHUM. Howmenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPraHMYECKHUX BEILIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuueckass — peakmus.  Knmaccudukamus  XUMHUYECKHX — PEaKIUid B
HEOPraHMYECKOM M OpPraHMYEeCKOW XUMHH. 3aKOH COXPAHEHUsI MacChl BEIECTB,
3aKOH COXPAaHEHUS U MIPEBPALLCHUS SHEPTUN [PU XUMHUYECKUX PEAKIUSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iHyHbIX (akTopoB. OOpaTumMbie
peakunu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle larense.

DnekTponutuyeckas auccouuanus. CuibHbIe U cnadbie 31eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIAsl, HEUTPAJIbHAS, EITOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX NpPEBpallCHUMN:
nemMoHcTpauus Tabnuu «llepuonuueckas cuctema xumuyeckux siementon . WM.
MenneneeBay, U3ydeHHE MOJCICH KPUCTALIMYECKUX PEMETOK, HAOIOJACHHUE |
OTHCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NI0KEHHUE TIEPOKCHIA
BOJOpPOJA B MPUCYTCTBUM KaTaau3aTopa, OMPENEIEHUE CPElIbl pACTBOPOB BEILLECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEakUud HOHHOTO OoOMEHa),
MIPOBEICHHUE TTPAKTUICCKON paboThl «BausHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIIUm».

PacuétHrble 3agaun.

PacuéTtel 1O ypaBHEHMSIM XHMWYECKHMX pPEaKUuMid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUYETHI C MCIIOJIB30BAHUEM ITOHATHUS «MAacCOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemetannel. Ilomoxkenne HemetaiuioB B [lepuommdeckor  cucreme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusznyeckue CBONWCTBA HEMETAUIOB. AJUIOTPONHUST HEMETauioB (Ha MpUMeEpe
KHUCJI0poaa, cepbl, hochopa u yriaepoa).

XUMHUYECKUE CBOMCTBA BaKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpeMHHs) U HX  COEAMHEHUH  (OKCHJOB,
KHUCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOAHBIX COSIUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COEAUHEHHU.



Meramnel. [lonoxenne meramioB B [lepuoanyeckoil cCUCTEME XMMHUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHSI AIEKTPOHHBIX 0007I0YEK
atoMoB MeTauioB. Ob6mue puzndeckue cBoricTBa MeTamuioB. CrlaBbl METaJLIOB.
DIJIEKTPOXUMHUYECKUH PSiJ HANPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIUX METAJJIOB (HATpUM, Kajdui, KalabIUW,
MarHui, aJlOMUHHUHN, IIUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mume crmocobObl momyyeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY U
TE€XHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHS BEIIECTB M WX MPEBPAIICHUI:
M3y4YeHHE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00Opa3llOB HEMETAIOB, PEIICHHE
AKCTIICPUMEHTAJILHBIX 3a/1a4, HAOJIOJCHUE M OMHCAaHWE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCHIA ATIOMUHHS C PacCTBOpaAMH
KHUCJIOT U IIEJ04Yel, KaYeCTBEHHbIEC PEAKIIUU HAa KATUOHBI METAJLJIOB).

Pacuérnrbie 3anaun.

PacuéTtel mMacchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
pacu€Thbl Macchl (00bEMa, KOJIMUECTBA BEIIECCTBA) IIPOJIYKTOB PEaKIIUH, €CIIH OTHO
U3 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0O€CrieYeHUH SKOJIOTHYSCKOM, YHEPreTHUYSCKOM M IHUIIEBOU
0€301acCHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOJaX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUIAX TPOMBIIIJIEHHOTO
MTOJTYYECHUS Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXXHEUIIME CTPOUTEIbHbBIC
Marepuanbl, KOHCTPYKUHWOHHBIE MaT€pUalbl, KpacKu, CTEKJIO, KEepaMmuKa,
MaTepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
yA00pEeHHUS.

XuMHUST U 3JI0pOBbE YEIOBEKA: IpaBWia MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOIO MCIOJIb30BaHUS TPENapaToB OBITOBON XUMUU
B OBCEIHECBHOM KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H TpU  HU3YYEHUH OOmed w
HeOpraHuueckoi xumuu B 11 Kitacce oCylIecTBISETCS Yepe3 MCMOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SIBISIOMIMXCS
CHUCTEMHBIMHU JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTEe3, Kilaccu(ukamms, TEepUOJANYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHHUE.



dwuszuka: MaTepus, YHEPTHsl, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUECKHI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U E€AUHMIIBI UX
U3MEpPEHUs], CKOPOCTb.

buonorusa: knerka, opraHu3M, JKocucTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3Me.

['eorpadusi: MuHepabl, TOPHbIE OPO/IbI, MOJE3HbIE HUCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHomorus: XuMUYecKasi MPOMBIIIICHHOCTh, METALTYPTHUs, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, MUIIIEBAs
IPOMBILUIEHHOCTb,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  [POU3BOJICTBO
KOCMETHYECKUX TpenapaToB, HPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHasoB,
AIIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA I[TPOI'PAMMEI 11O XMMHNHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOyyYaroImuMuUCs TporpaMM CpeAaHero oOmero oOpa3oBaHusl (JTMYHOCTHBIM,
METanpeJIMEeTHbIM M MpeaMeTHbIM). HayuHo-meToanvecko OCHOBOM  Jis
pa3pabOTKH TJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHUS MPOTPAMM CPETHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS INpeameTa «XHMHS» Ha YPOBHE CpPEIHEro
o01rero 00pa3oBaHusl BBIJICIEHBI CISAYIOIINE COCTABISIONIUE:

OCO3HAHHE OOYYAIOUIUMUCS POCCUMCKONW TpakJTaHCKOW HWIEHTUYHOCTU —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJINYMe MOTUBAIUHU K O0YUYECHHUIO;

L[eJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN M UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcs PYyKOBOJICTBOBAaTHCS B CBOEH
NEATENIbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYKEe MPaBOCO3HAHUS IKOJIOTMUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LEJIH U CTPOUTD )KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMera «XHUMHS» JOCTUTalTCA B
€AVMHCTBE YYEOHOW U BOCHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU
U UJeallaMd POCCHMCKOIO TPakJaHCKOTO OOIIECTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEJACHHUS,  CIOCOOCTBYIOIIMMH  IpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAaHOBJICHHUS JIMYHOCTH
oOyyJaromuxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeAMeTa «XHUMHS»  OTPAKAOT
c(OpPMHUPOBAHHOCTh OMbBITA IO3HABATENLHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs 1o peaju3aluy NPUHATHIX B 00II€CTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:k1aHCKOr0 BOCIIUTAHUSA:

OCO3HaHUs 00YyYarOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX IpaB U 00s3aHHOCTEH,
YBaKECHHUS K 3aKOHY U ITPaBONOPSAKY;

NPEICTaBICHU O COLUMAIbHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATEILHOCTA TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX SKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY W
aApryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUEOHOU NESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K HUCTOPUYECKOMY W HAyYHOMY HACIIEIHUIO
OTE€UECTBEHHON XUMUU;

YBOKEHHSI K TMPOLIECCY TBOpPYECTBA B OOJACTU TEOPUM U MPAKTHUYECKOIO
MPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh PE3ybTaT
JUIMTENIbHBIX ~ HAaOMIOJEHUM, KPOMOTJIMBBIX  HDKCIIEPUMEHTAIBHBIX  ITOHWCKOB,
MOCTOSIHHOT'O TPY/Jla YUYEHBIX U MPAKTUKOB,;

UHTEpeca U TMO3HABATEJIbHBIX MOTHMBOB B TMOJYYEHHH M TOCIEAYIOIIEM
aHanu3e WH(POpPMAIUK O MEePEAOBBIX JOCTIKCHUSIX COBPEMEHHON OTEUYEeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSACh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJCHUE U MOCTYNKHU CBOUX TOBAPHUILEH C
MO3UIIMHA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME TMOCJIEACTBUI 3THX
MOCTYTIKOB,;

4) dpopMupoBaHNs KyJbTYPbI 310POBbA:

MOHUMAHMS IIEHHOCTEM 370poBOro U 0Oe3omacHoro oOpasza IKU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOILEHHSI K COOCTBEHHOMY (PU3HUYECKOMY H
NICUXUYECKOMY 3]I0POBBIO;

coOmro/ieHns TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMu B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBWUJ HWHIUBUAYAJIBHOTO U  KOJJIEKTHUBHOTO
0€30MacHOTr0 MOBEICHUS B CUTYaIIUAX, YTPOXKAIOMINUX 3JOPOBBIO U KU3HU JIFOJICH;

OCO3HAHMS TMOCHEACTBUN U HENPUSTHSI BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BoCIIMTAHUA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATEIIbCKOM
JEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW ©  APYrUX  BHJAX
NEeSTEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/1ad
COILIMAJIbHOW HAMPaBJICHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



UHTEpECa K MPAKTHUYECKOMY M3YUYEHHIO Ipodeccuil pa3inyHOro poaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAaHUI 10 XUMHUH;

YBaXEHHS K TPYyAY, JIIOASAM TpyJa U pe3yiabTaTaM TPYIOBOM NESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJMBHAYalIbHOM TpaeKTOpUU
oOpazoBaHus, Oyayuiell mpodeccun M peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00ITIeCTBa;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUSA

HKOJIOTMYECKU 1IeTIECO00PAa3HOTO OTHOILICHUS K TPHUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMaHUSl TI00ATBHOTO XapakTepa HKOJIOTMYECKUX MpoOeM, BIHSHUS
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUATBHOU CPEAbL;

OCO3HaHMSI HEOOXOJAMMOCTH HWCIOJIb30BAaHUS JIOCTMKEHHM XUMHH IS
pelIeHrs BONPOCOB PAlMOHAIIBHOTO NPUPOJOTIOJIb30BAHHUS;

AKTUBHOI'O HEMNPUATHS JICUCTBUN, NPHUHOCIIIMX BpEI  OKPYKAKOLIEH
OPUPOAHON Cpeie, YMEHHUs MPOTHO3MPOBATH HEOIArOnpHsITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HAJIMYUsl pa3BUTOTO SKOJOTMYECKOIO0 MBIIUICHUS, SKOJIOTHYECKOU KYJIbTYPbI,
ombITa NEeATEIbHOCTU HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEJIbHOW, KOMMYHHUKATUBHOM U COLIMAIIBHOM
MPaKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TIPOTHUBOCTOSITH HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl cheuUKA XUMHUU Kak HayKd, OCO3HaHUA €& poJu B
dbopMHUpPOBAaHUN PANMOHATHHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IEITOCTHOTO
IPEeICTaBICHUS 00 OKPY>KAIOIIEM MHUPE KaK O €UHCTBE MPHUPOJIbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHSI;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUII  COBPEMEHHOM
UUMBWIN3AaLUA: B €€ T'YMaHUCTUYECKOW HAIPABICHHOCTH M BAXKHOW pOJU B
CO37/aHMU HOBOM 0a3bl MaTepUaIbHOU KYyJIbTYpbl, pEIIEHUH II100aIbHBIX IPOo0eM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, 00ECIICUEHUN YCIOBHM
YCHEIIHOTO TpyJa W HKOJOTHYECKM KOMMOPTHOM >KM3HM KaXJAOro 4YieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BATh



TOJTy9aeMble 3HAHMSI JIJIS aHAJIM3a U OOBSICHEHHS SIBJICHUIN OKPY>KArOIero MUpa 1
MIPOUCXO/ISIINNUX B HEM M3MEHEHUN, YMEHUS JIeNaTh 000OCHOBAHHBIC 3aKITIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJNbI0 TOJTy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO WCIIOIB30BaTh XWMHYECKHE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYaIUAX;

MHTEpPEca K MO3HAHUIO U UCCIIE0BATENLCKON IS TEIIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENPEepPhIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAHUU 10 XHMHH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU;

UHTEpEca K OCOOCHHOCTSIM TPyJa B Pa3IHUHbIX cdepax npodeccuoHaIbHON

NEATEIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOCHUSI YUEOHOTO mpeamera «XUMHsS» Ha
YPOBHE CpEeIHEro 00111er0 00pa30BaHus BKIIOYAIOT:

3HaUMMblE A1 (OPMUPOBAHWS  MHUPOBO33PEHUS  OOYYArOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE MOHATHS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAay4YHOH KapTUHBI MHpa W CHeuu(uKy METOJOB IMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SIBJICHHE,
MpoIIecc, CUCTeMa, HayIHbIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, UCCIIEA0BaHNE, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHHUBEpCalbHbIE yueOHbIE NEHCTBUS (TMIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreynBaroIue (bopmHpoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH U COIIMATIbHOM KOMITETEHIINHN 00YYaroInXCs;
CHOCOOHOCTh 00yyYaromuxcst UCMOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHUS U YHHBEpCAJIbHbIE YUEOHBIC
JNEUCTBHUS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHMKATHBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSIMU.

OsBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH No3HaBaTeJIbHBIMH
JeHCTBUSIMM

1) 6a30Bble JJOrHYeCKHeE IeliCTBUSA:

CaMOCTOSTENIbHO  (opMyIHpOBaTh W aKTyaJu3HpOBaTh  IMPoOIIEeMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPEACNIATh 1IN JESITENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JOCTHUKEHUS, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTHU C MOCTABJICHHBIMU LEIAMU;

VCIOJIb30BATh MPU OCBOCHUHW 3HAHUN MPUEMBI JOTHYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEpHbIC MPU3HAKU MOHSATUM W YCTAaHABJIMBATH MX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIINUE MOHATHUS JJIsl OOBSICHEHUS! OTJIETbHBIX (PAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAaHUS U KPUTEPUU JUIsl KIacCU(UKAIMU BEUIECTB U
XUMHYECKUX PEAKLIN;

yCTaHABJIMBaTh MNPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B paccMaTpPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOLIECCEe MO3HAHMS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPE0OPa30BBIBATH MOJIETbHBIEC MPECTABICHUS — XUMUYECKHI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHYecKkas (opMmysia, YpaBHEHHE XUMHUYECKOM
peakiuu — TpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSTh HA3BaHHbBIE MOJEIIbHBIC MPECTABICHUS JJISI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe McCiIe0BaTEeIbCKUE 1eHCTBUS:

BJIQJIETh OCHOBAMHU METOJIOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKLuit;

(GopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSTEIHHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI 1l ()OPMHUPOBAHUS THIOTE3BI MO MPOBEPKE MPABMIHHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUSI U  TPOBEACHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIOIATh 32 XOI0M
nmpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3ysbrar, (OpMYIUPOBATH
0000111eHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIENOBATENIbCKOW U MPOEKTHOMU
JESTENHHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, NPUMEHECHHUIO Pa3JIMYHbIX
METOIOB TTO3HAHMSI.

3) pab6ora ¢ undgopmamnueii:

OpPUEHTUPOBATHCA B PA3JUYHBIX HUCTOYHMKAX UWHOpMauuu (HaAy4dHO-
NOMyJISIpHAsT JIUTEpaTypa XUMUUYECKOTO COJIEpkKaHUs, CIPaBOYHBIE [OCOOUS,
pecypcbl MHTepHeTa), aHaau3upoBaTh MH(OPMAIUIO pa3IMYHBIX BUJIOB U (opm
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCTH;



(GbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIC METOIBI TP MOUCKE U
orbope wuHPOpMaNKK, HEOOXOMUMON [UIsi BBINIOJIHEHUS Y4YeOHBIX 3aaad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCMOJIb30BaHUS HMHPOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U PA3IUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHMAIBHYIO  (GOpMy  TpEICTaBICHUS
uHpopmaIu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIUIIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KaueCcTBE CpeJACTBa IMpu padbore ¢
XUMUYECKON HMHPOpMALMEe: NPUMEHITh MEXNpeaMeTHble (pu3nyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, ()OpMYIIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEJCTBA
HaTJISTHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUSIMU:

3a/laBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOi TEMbI B XOJI€ JUaora U/ Win
JUCKYCCUHM, BBbICKa3bIBaTh  HJieW, (QOPMYyIHpPOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pPe3yJbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOM pabOoThl MO UCCIIEIOBAHUIO CBOWCTB
M3y9YaeMbIX BEIECTB, PeaIM3aIlii y4eOHOTO TPOEKTa M (POPMYITHPOBATH BBHIBOIBI
M0 pe3yyibTaTaM MPOBEAEHHBIX HCCICAOBAHUMN MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CY>XJICHUSI 1 00OMEHAa MHCHHSIMU.

OBj1aieHHe YHHBEPCAJbLHBIMH PeryJIsiTUBHBIMH 1€ CTBUSIMH:

CaMOCTOATENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOKO IO3HABATEIHHYIO
NeSTENbHOCTh, OMpenessis e€ NeNMu M 3aJadd, KOHTPOJUPOBATh MU IO MeEpe
HEOOXOUMOCTH KOPPEKTUPOBATh MpEJiaraéMblii  alroOpuT™M JEUCTBUM TIpH
BBIMIOJTHEHUH YYE€OHBIX M HCCIEAOBAaTENbCKUX 3a/ad, BBIOMpaTh Hambosee
3¢ dexTuBHBIN CcrMOco0 MX pemeHus ¢ y4ETOM MOJYy4YeHUsS HOBBIX 3HAHHKA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH Ha OCHOBE CaMOaHAIM3a
Y CaMOOIICHKH.

HNPEIMETHBIE

PE3YJIBTATHBI 10 KJTACC

IIpenmetHbie  pe3ysibTaThl OCBOCHHUSI Kypca «OpraHuyeckass XUMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  IIPEACTABICHHM O XUMHYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApTHHBI MHpA, POJIM XHMHUHW B TO3HAHWUU SIBIICHUU



opupoAbl, B (OPMUPOBAHMM  MBIIUIEHUS MW KYJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUS TPAKTUUYECKHUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBbIO U MPUPOTHOU
Cpeac;

BJIQJCHUE  CHCTEeMOW  XMMHYECKUMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAralOIIAE MOHATHS (XMMHYECKH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCT, XUMUYECKas!
CBA3b, CTPYKTypHas (Gopmyina (pa3BépHyTass M COKpami€HHas), MOJib, MOJIApHas
Macca, MOJSIpHBIM O0O0BEM, YrIepOoJaHBIM cKeneT, (yHKUHOHAIbHAs Tpymna,
paauKai, U30Mepusi, H30MEPbI, TOMOJOTHYECKUIA PsIl, TOMOJIOTH, YTIE€BOAOPOIbI,
KHCIIOPOJ, U a30TCOJEp)KAILME COEIMHEHHs, MOHOMEp, IOJMMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranuveckux BemectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS! MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3BIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHMS,
JeXallie B OCHOBE IMOHHMMAHMSI NPUYMHHOCTM M CHCTEMHOCTHM XMMHYECKHUX
ABJICHUM, (PAKTOJIOrMUYECKUE CBEJEHUSI O CBOICTBaxX, COCTaBe, MOJYYEHUU U
0€e30MacCHOM HCIOJIb30BAHUN BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPaKTUYECKON AESATEIbHOCTH YEJIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIC MPU3HAKU TOHATHIA,
yCTaHaBJIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPH
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPAILCHUI OPraHUYECKUX COEeAMHEHUM;

c(OpPMUPOBAHHOCTh YMEHHMM HCHOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHHUSI MOJEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYeCKMX BEIIECTB U YypPaBHEHUH XMMHUYECKUX pEaKIHil,
U3rOTABIMBATh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB JJIs WIUTFOCTPALMU MX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHMYeCKUX BEHIECTB IO HX COCTaBy U CTPOCHHUIO K ONpENeIEHHOMY
KJlaccy/Tpynne coeAuHeHU (yriaeBOoAOpOMbl, KHUCIOPOJ M a30TCOAEpkKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematudeckoii Homenknatype (IUPAC), a Takke NnpuBOIUTH TpUBUAILHBIC
Ha3BaHUS OTAENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIMWJIEH, alleTUJIEH,
ATUJICHIJIUKOIb, MHIEpUH, (eHos, (GopManbIerui], alueTaablIerujl, MypaBbHUHAas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTE€APUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmai, eJTi0a03a, TITUIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OINpEAENiATh BHAbl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHUSI TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa /17151 00bCHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu30BaTh  COCTaB, CTPOCHHE,
dbu3nuYecKkre M XMMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEICH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, AlleTUJIEH,
Oyranuen-1,3, metmnOyramuen-1,3, OEH30J, METAaHOJ, 3TAaHOJ], ITUJCHTJIMKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbUHAas M YKCyCHasi KUCIOTHI, IJIHOKO3a,
KpaxmaJl, 1eJIUTI0J103a, aMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HHUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUNA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMSI XapaKTepU30BaTh UCTOUHUKH YIIJIEBOJOPOIHOTO
Chlpbd  (HE(Th, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HUX MEepepadbOTKU H
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHUU TMPOBOAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa
peakIuyu MO H3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM NPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJaX HAYYHOTO MO3HAHUS, UCIIOJIB3YEMBIX B XUMHUU NPHU U3yYEHUU BELIECTB U
XUMUYECKUX BJICHUHN (HAOMI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHHS JJIsI TOPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBSA3AaHHBIX C BEHIECTBAMU M HX
IPUMEHEHUEM;

c(hOopMHUPOBAHHOCTh YMEHUM COOJIOIATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCyZI0M U JTa0OpaTOPHBIM OOOpPYAOBaHUEM, a TaKXKe NpaBuja OOpaIlleHHS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIMSMHU MO BBIMOJIHEHHUIO JaOOpPaTOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (IIPEBPAIEHUS] OPTaHUYECKUX BEIIECTB NMPU HATPEBAHUU, NIOJIyYEHHUE
ATUJIEHA U W3YYEHUE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIHUH OpPraHUYECKHUX
BELIECTB, JeHaTypalus OEJKOB NpPH HarpeBaHUU, LIBETHBIE PEakluud OEJIKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHHKHA O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU U J1a0OpaTOpPHBIM O00OPYJAOBAHHEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucu YPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
uH(OpMaIMIO, TONMy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaiu, IHTepHeT U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  IpaBUjia  AKOJOTHYECKHU
1Ie7IecCO00pa3HOTO TOBEJCHUSI B OBITY M TPYJOBOM JESITEIBHOCTH B LEIAX
COXpPaHEHMUSI CBOETO 3JI0POBbS M OKPY)KAIOMIEH MPUPOIHON CpEelbl, OCO3HABATH
OMACHOCTh BO3JIEUCTBUSI Ha KUBBIE OPraHU3Mbl OMPENEAEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMas cMmbici Tokazatens [IJIK, mosicHATh Ha mpuMepax CIoCOOBI
YMEHBIIICHUS U TPEAOTBPAICHUSI HX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBS: YMEHHUE
OPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL  CHETBbIX U CIHa0O0BUIANIMX OOYYarONIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeuHyI0 cucteMy obo3HadeHuil JI. Bpaitns ans 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOEHMSI Kypca «OOmass W HeopraHudeckas
XUMHUSD» OTPAXKAkOT:

c(hOpMHUPOBAHHOCTh  MPEJCTABICHUH: O XUMHUYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B T[O3HAHHUM SIBJICHHI
Opuposibl, B (QOPMHUPOBAHWUU MBIIUICHUS W  KYJbTYpPhl JUYHOCTH, €€
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS PAKTUICCKUX 337129
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO U TPHUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAIONINE TIOHATUS (XUMHUYECKUN JJIEMEHT, aToM, H30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENEHh OKHCIICHUS, XUMUYECKASI CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJNTMYECKas, BOJOPOIHAS ), KPUCTAIUIMUECKas PeIIETKa,
TANBl XUMUYECKHX  PEAKLUHH, PaCTBOpP, DJIEKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
AJIEKTPOJINTUYECKAST JIUCCOLUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEeakluu, XUMUYECKOE DPABHOBECHE); TECOPUU U 3aKOHBI (TEOpus
3JIEKTPOJIMTUYECKON Juccolmannu, nepuoandeckuii 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHMSI MAaCChl BEUIECTB, 3aKOH COXPAHCHUS W IMPEBPALICHUS SHEPTUH
IpU XUMUYECKUX PEAKIHUSAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHUMHH,
MHUPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE MOHMMAHWA MPUYUHHOCTU H
CUCTEMHOCTH XHMHYECKUX SIBIICHHM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM HCIIOJIb30BAaHUU BaKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON IEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEPHbIE MPU3HAKU TMOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIIHME MOHSTHUS MPHU
ONMCAaHUH HEOPTraHUYECKHUX BEIIECTB U UX NPEBPALICHUI;

c(OpPMHUPOBAHHOCTh YMEHHMM HCIOIb30BATh XMUMHYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M YPAaBHEHMH XHMHUYECKUX  pEaKIHil,
cucremarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHblil ra3, YIJIEKHUCHbIA a3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAsl COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HIOHHAs, METAJUIMYECKAs, BOJOPOJHASA) B COEAUHEHUSX, THII
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BelllecTBa (aTOMHAasi, MOJEKYyJspHas,
HMOHHAs, METAJUTMYECKasl), XapaKkTep CpeAbl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCIUHCHU;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBIIMBAaTh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO MX COCTaBy K ONpeNeIEHHOMY Kiaccy/Tpyrie
COeIMHEHUN (MPOCThIE BEIIECTBA — METAIbl U HEMETAJLJIbI, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPHIBATH CMBICI EPUOUYECKOTO 3aKoHa /JI.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00bSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMHPOBAHHOCTh, yMEHHUH XapaKTepu30BaTh OSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 14 mnepuomoB Ilepronnueckoil cuCTEMBI
xumudeckux snementoB JI. WM. MenaeneeBa, MCMOib3ys MOHATUS «s-, p-, d-
AIEKTPOHHBIE opOuTamm, «QHEPreTUYeCKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U MX COCIMHEHUU
110 repuojaam u rpymnmnam [lepuoanyeckon cucTeMbl XUMUYECKUX deMeHToB Jl. U.
Meneneena;

chOpMUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE TE€HETHYECKON CBSI3M MEXIYy HEOPraHM4YEeCKUMHU
BEILIECTBAMU C ITIOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIUU IO
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEILIOBOMY
addekTy peaknuu, U3MEHEHHUIO CTEIEHEeH OKHCIEHUsS JJIEMEHTOB, 0OpaTHUMOCTH
peakiiM, Y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTaBJISITh YPAaBHEHUS PEAKIMN Pa3TUYHBIX
TUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHUS PEAKIIMi HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKLIUH UAYT J0 KOHIA;



c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEPKAAIOIIHNE
KAUeCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, paCIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbhiBaTh CYLIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUUN MOCPEACTBOM COCTABIICHHS HJIEKTPOHHOTO OanaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pEeaKklMH OT Pa3INYHbIX (PAKTOPOB; XapaKTEp CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3aeicTBus (npuniui Jle [latense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHUYECKHE IPOLECCHI,
JeXKalIMe B OCHOBE IPOMBIIIJICHHOTO MOJIYYEHUS CEPHOW KHCIOThI, aMMHAKa, a
TaKk)ke C(QOPMUPOBAHHOCTh MPEJACTABICHUN 00 OOMMX HAYYHBIX NPUHIMIAX H
AKOJIOTMYECKUX MPOOIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIYUCIECHUS C HCIOJIb30BAaHUEM
MOHSTHUS «MAcCOBasl JIOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN ra3oB
OpY XUMHYECKUX PEaKIMIX, MacChl BEIIECTBA UM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacCce WU O0BEMY OJHOTO M3 YYACTBYIOLIMX B PEaKUUU
BEIIECTB, TEIUIOBOTO 3¢ (eKkTa peakuyd Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIOJIATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCyZI0M U JTa0OpaTOPHBIM OOOpPYAOBaHUEM, a TaKXKe NpaBuja OOpaIllEeHHS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBINOJIHEHHUIO JaO0OpaTOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHWI IUIAHUPOBAaTh U BBINOJHATh XUMUYECKUU
AKCIIEPUMEHT (Pa3J0KEHUE MEPOKCUAAa BOJOPOJA B MPUCYTCTBUU KATaIU3aTOpa,
ONpENEICHUE CpEeapl pacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
UHIMKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIlnd,
peaklMd MOHHOrO OOMEHa, KaueCTBEHHBbIE pEeaklMH Ha cyibdar-, kapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEUIEHUE 3KCIEPUMEHTANbHBIX 3a]a4 10
TeMaM «Metamisl» u «HemeTamnbs») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e301acHOCTH MPU OOPAILEHUHU C BEIIECTBAMU U JaOOPATOPHBIM 000pYAOBAHHUEM,
OPEACTaBIATh PE3YJbTaThl XUMUYECKOIO JSKCHepuMeHTa B (OpMe 3amucu
ypaBHEHUN COOTBETCTBYIOUIMX peakuuid M (HOpMyIHpOBaTH BHIBOJBI HA OCHOBE
3TUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJYyYaeMYyH0 U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaIu, THTepHET U apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  IpaBUjia  AKOJOTHYECKHU
1Ie7IecCO00pa3HOTO TOBEJCHUSI B OBITY M TPYJOBOM JESITEIBHOCTH B LEIAX
COXpPaHEHMUSI CBOETO 3JI0POBbS M OKPY)KAIOMIEH MPUPOIHON CpEelbl, OCO3HABATH
ONACHOCTh BO3/ICUCTBUS HA )KUBBIE OPTaHU3MBI ONPECIEHHBIX BEIIECTB, MIOHUMAS
cmbicn mokazarenst I[IJIK, mosicHATh Ha mnpuMepax CHocoObl YMEHBIICHUSI U
MPEJOTBPAIICHUS UX BPETHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYYarOIINXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBS: YMEHHE
MPUMEHSITh 3HAaHHS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CHETBIX W CIHA0OBUIANIMX OOYYarOMIMXCsS: yMEHUE HCIOIh30BaTh
penbedHO-TOUeUHYIO cucTeMy obOo3HadeHui JI. bpaitnsg mis 3anucu XUMHYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoimyecTBo yacos DJIEeKTPOHH
N HaunmeHoBaHMe pa3je/ioB U TeM Kontpo TpakTi ble (Lu(ppoBbIe)
w/n NPOrpaMMbl Bcero bHbIE PAGOTI ecke paGoThi o0pa3oBaTe/bHbIE
pecypchl
Paznea 1. Teoperuueckue 0CHOBBI OPraHN4YecKOi XUMHHU
[IpenmeT opraHMYeCKOM XHUMHHU.
1.1 Teopus CTPOCHUS OPraHUYECKHUX 3
coenunennit A. M. bytneposa
Wroro no paznemny 3
Pasnen 2. YriaeBoaopoabl
2.1 [IpenenpHbIC YTIIEBOAOPOIBI — 2
QJIKAHbI
29 HenpenenbHble yrieBoaopoabl: 6 1
AJIKEHBI, AJIKAIUEHBI, AJIKUHBI
2.3 ApoOMaTHYECKUE YIIIEBOIOPOIbI 2
54 [IpupoiHBIE HICTOYHUKHU 3 1
YTIEBOIOPOIOB U UX MepepaboTka
Hroro no pasneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coefnHeHust
3.1 Cnuptsl. ®enon 3
19 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 |
Crnoxuble 3¢upbl
33 VYrneBojisl 3 2




Hroro no pazneny

13

Pa3znen 4. A3oTcoaeprkaniue oprannyeckne coenHeHust

4.1 AMuHBI. AMHUHOKHUCITOTHI. benkn 3
Hroro no pazneny 3
Pa3znen 5. BoicokomoJieKy/JISIpHbIE COeIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 110 ITPOPAMME 34




11 KITACC

KosanuyectBo yacoB JIEeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM u@posbie
Ne i/ pasi Konrtpoabsubie | Ilpakruyeckue (1w pp )
NMporpaMmaI Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Teopernueckue 0CHOBBI XUMHUH
Ctpoenne atomoB. [leproanyueckuii 3aK0H
1.1 u [lepuonnueckas cucremMa XUMHYECKUX 3
sneMeHToB [. 1. MeHneneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BCIICCTB
1.3 XUMHUYECKUE peakiuu 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannueckasi XuMus
2.1 Mertasmibl 1
22 Hemeraist 1 1
3 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEIIIECTB
Htoro no pazneny 17
Pasznen 3. Xumus u :Ku3Hb
3.1 XUMUA U )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







ITOYPOYHOE INTAHUPOBAHUME

10 KITACC
KosmuecTBo yacoB 1 JIEKTPOHHBI
Ne e uugpoBbIe
Tema ypoka KounTtpoa IIpakTnu | ara
Bc o0pa3oBaTejibHbIE
bHbIE PadoThI eckue padoThbl U3y4YeHH
n/n €ro pecypcsl
|
1 [Ipeamer opraHn4ecKkoi XUMHH, e 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHust OpraHMueCcKuX
2| coemnunennit A. M. Bytneposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o KaaccupuKaIum
3 opranuueckux Beuiects. HomeHnknarypa ]
(cucremaTuyeckasi) U TpUBHAJIbHBIE
Ha3BaHMs OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUH P
5 Meran u 3TaH — OpocTeume |
MIPEICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, 1
CBOMCTBA
7 OTUiEH U NPONUIeH — MpocTeiIne i
IIPEICTAaBUTENN AJTKEHOB
g ITpakTuyeckas padora Ne 1. 1 1
«Ilony4yeHue 3THIIEHA U U3yUYEHUE €T
CBOMCTB»
Aunkaguensl. byrtanuen-1,3 u
9| werunbyraauen-1,3. [lonyuenue 1
CHUHTETHUYECKOTO KaydyKa 1 Pe3UHbI




10

ATKUHBI: COCTaB U OCOOCHHOCTH CTPOSHUS,
TOMOJIOTUYECKHUH psill. ALIETHIIEH —
MPOCTEUILNN MPEICTABUTEIb AIKUHOB

11

Brrunciienus mo ypaBHEHHIO XUMHUYECKON
peakuuu. OnpeaeneHue MOJIEKyJIIpHON
(bopMyIIbI OPraHuYeCcKOro BEILIECTBA 110
MAaCCOBBIM JOJISIM XUMHWYCCKHUX 3JICMCHTOB.

12

Apenbl: 6eH301 1 TosyoJl. TOKCHYHOCTh
apeHoB

13

['eneTnyeckas cBSA3b YIIEBOAOPOJIOB,
MPUHAISKAIINX K Pa3THYHBIM KJIacCaM.
Onpenenenre MOJIEKYISIpHON (GOPMYITbI
OPraHWYECKOTO BEIIECTBA 10 MACCOBBIM
JOJIIM XUMHYCCKHX 3JICMCHTOB.

14

[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHBIC HEPTIHBIC
ra3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu

15

[IpupoaHbIE HICTOUHUKH YITIEBOJIOPOIOB:
NPUPOJHBII ra3 U MOMyTHbIE He(TIHbIE
ras3pl, He()Th ¥ MPOIYKTHI €€ epepaboTKu

16

KonTponbHas pabota no pazueny
«YTIIeBOIOPOIBD»

17

HpeI{eJH)HI)IC OIHOATOMHBIC CIIMPTHI:
MCTAHOJ MU 3TaHOJI. BOI[OpO,I[HaH CBA3b

18

MHOroaToMHbI€ CIIUPTHL: STUICHITIMKOJIb U
[JIALEPUH

19

@DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE




20

Anpaeruapl: GopManbaeTU U
aneTajgbIerua. ALETOH

21

OAHOOCHOBHBIE NpeeNibHbIE KApOOHOBBIE
KHUCJIOTBhI: MypaBbHHAas U YKCYCHast

22

[Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCyCHOM KHCIOTBD»

23

CreapuHOBasi U OJIGMHOBASI KUCIIOTHI, KaK
nNpeaACTAaBUTCIIN BBICHIUX Kap6OHOBI>IX
kucnotT. OnpeeneHrue MOJIeKyISPHOM
(hOpMyJIBI OPraHUIECKOrO BEIIECTBA 110
MacCOBBIM JOJISIM aTOMOB XUMUYECKUX
3JIEMEHTOB M 10 Macce (00bEMY)
IIPOIYKTOB CrOpaHuUs

24

Mpb11a Kak cOJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOJOIIEee JCHCTBHE.
OmpeneneHne MOJICKYJIIPHON (OpMYITbI
OpPraHUYECKOTO BEIECTBA 10 MaCCOBBIM
JOJISIM aTOMOB XUMUYECKUX JIEMEHTOB U
1o Macce (00bEMY) IPOITYKTOB CrOpaHUs

25

Crnoxxnble 2(UPBI KaK TPOU3BOHBIC
KapOOHOBBIX KUCIOT. [ MAPONIN3 CIOKHBIX

3¢upoB

26

XKupsl: runponus, npuMeHeHue,
Ouooruyeckas pojb KUPOB

27

VYraeBosl: cocTas, KilacCU(UKaLus.
Bakueiiue npeacraBUTeNN: TIII0K03a,
¢bpykTo3a, caxapo3a

28

Kpaxman u nemirono3a Kak IpupoHbIe




IOJINMEPBI

KontponbHas padoTa mo pazaeny
«Kucnopoaconepxamye opraHu4ecKue
coeanHeHus»/ Beepoccuiickas
poBepouHas paboTa

29

OO6m1as XxapakTepucTHUKa a30TCOIePIKAIIUX
30 OpPraHUYECKUX COEAMHEHUH /
Bcepoccuiickas npoBepounas pabota

31 AMUHBL: METWJIAMUAH U aHUJINH

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpraHUYecKUe COCAMHEHUS, NX

32 ouoJiornyeckoe 3HaueHue. Ilentuan.
benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

OCHOBHBIE TTOHSITHS XUMHH

33 .
BBICOKOMOJICKYJIAPHBIX COCAUHCHUN

OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM.
[TnacTtmacchel, KayuykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTta
HU3yYeHU
|

DJIEKTPOHHbBIE
nuppoBbIe
o0pa3oBaTejibHbIE

pecypchbl

XUMHYECKUH JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTYpaIus aTOMOB

[lepuonnueckuii 3akoH u [leprnonnueckas
cUCTEMa XUMHUYECKUX deMeHToB JI. U.
MeHeneeBa, ux CBs3b C COBPEMEHHOM
TEOPHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHMUYECKHUX JIEMEHTOB U MX COCAUHCHUHN 1O
rpyIIaM U MepuoaaM. 3HaueHUE
NEePUOJINYECKOT0 3aKOHA U CUCTEMBI
xumudeckux djemenToB .. MenaeneeBa B
pPa3BUTUHU HAYKHU

Crpoenue BemecTBa. XUMUYECKas CBS3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBs3U. BomopoaHas cBs3b

BasieHTHOCTB. DIIeKTPOOTPUILIATETLHOCTD.
Crenenn okucieHnus. Bemniectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHHS

[TonsiTHE O AMCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOMIOUIHBIE PACTBOPBI.
MaccoBas 10J1 BelllecTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COeTMHEHUH. | eHeTnueckas
CBSI3b HEOPTaHMUYECKUX BEIIECTB, Pa3IMYHBIX
KJIaccoB

Knaccudukanus XuMuueckux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XHUMHH.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXPAHEHHUS U NPEBPAIICHNS SHEPTUU TIPU
XUMUYECKHUX peakuusax. Pacyérsl o
YPaBHEHHSAM XMMHUYECKHUX PEAKLHH, B TOM
YHUCJIe TEPMOXUMHUYECKNE PACUETHI

Ckopoctb peakiun. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[Ipaktuyeckas pabora Ne 1. «Brnusiaue
pas3InYHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

11

Onektponutnyueckas auccounanus. [lonstue
0 BoZiopoiHOM Mokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['uaponus
OpPraHWYECKHUX U HEOPraHUYECKUX BEIIECTB

12

OKHUCITUTETBHO-BOCCTAHOBHUTEIILHBIE
peaxiuu. [Tonsitre 00 snexTposnze
paciiaBoB U paCTBOPOB COJIEH

13

KonrtpomnbHas padota no pasaeny
«Teopernyeckue OCHOBBI XUMUN

14

Meramnsl, ux nojoxenue B [lepuognueckoit
CUCTEME XMMHYECKHX 3yeMeHToB /1. 1.
MemieneeBa 1 0COOEHHOCTH CTPOEHUS




aToMoB. O01ue PU3NIECKUe CBOMCTBA
METaJJIOB

15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUH PSIT
HaIpsKEHUH METAIIIIOB

16

XUMHUYECKHE CBOICTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaJdbIlui, MarHUH,
AIIOMUHHI) U UX COETMHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COEIUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX
coenuHeHni. Pacu€Tel Maccel (00bEMa,
KOJIMYECTBA) MPOAYKTa PEAKIIUH, €CIIH OHO
U3 BEIIECTB JIaHO B BUJIE PacCTBOPA C
onpeaenEéHHON MacCOBOM JToeH
PacTBOPEHHOTO BELIECTBA.

19

[Ipaxtuyeckas padora Ne 2. "Pemenne
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamisn"

20

HemeTtannsl, uX monoxeHue B
[lepuoanueckoii cucTeMe XUMHUECKUX
sneMeHToB . 1. MeHnaeneepa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dwu3nuecKkue CBONCTBa HEMETAIIOB.
AnnoTponusi HEMETaIOB (Ha IpUMEpe
KHCIIOPOJa, cepbl, hocdopa u yriepoia)

22

XHUMHUYECKUE CBOMCTBA FAJION€HOB, CEPBI U UX
COEIMHEHNN

23

XuMHUecKue cBOICTBa a30Ta, pochopa 1 ux




COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yIIepoia, KPEMHHUS U
nx coeguHeHud. Pacu€Thl Macchl BelecTBa
w1 00bEMa ra3oB 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA , MACCE WIIH 00BEMY
OHOI'0 U3 YYacCTBYIOIIMX B PEAKIIMH BELECTB

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIIOB U UX
coenuHeHm. Pacu€Tel Maccel (00bEMa,
KOJIMYECTBA BEIIECTBA), €CIIU OJTHO U3
BEIIECTB UMEET IPUMECH

26

O0001IeHrEe U cUCTEMAaTH3AIMS 3HAHUH 110
teMe «HemeTranmeny. Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYCCKHE PACUETHI.

27

[IpakTtruueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeME
"HemeTtaibr"»

28

Kontponbnas padota no remam «MeTasuib»
u «Hemerannb»

29

HeopFaHI/I‘{CCKI/Ie U OPTraHUYICCKHUEC KHUCJIIOTHI.
H€0pl"aHI/I‘-ICCKI/Ie " OPraHUYCCKHUE OCHOBAHUA

30

AM@oTepHble HeOpraHU4ECKHe U
OpraHuYecKue coeAuHEeHus. I 'eHeTnueckas
CBS3b HEOPraHWYECKUX U OPraHUYECKUX
BEILIECTB

31

Pone xuMuu B 00ecieueHUN SKOIOTHYECKOH,
SHEPTeTUYECKON U MHUIIEBON O€30IaCHOCTH,
paSBI/ITI/II/I MCIUIIMHBI




[IpencraBnenust 00 0OMMX HAYYHBIX
32 HPUHIMIAX IPOMBIIUIEHHOTO NOJTYYEeHHUs
BaXXHEUININX BEIIECCTB

33 UYenoBek B MUpPE BEILIECTB U MAaTEPUAJIOB

34 XHMUS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KUIACC

Kon
NMpoBePsAEMOro
pe3yJbTara

IIpoBepsieMble peIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl Cpe/IHero o01ero 0opa3oBaHus

1

TeOpeTI/I‘-ICCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHHU

1.1

ChopMupoBaHHOCTD NpeACTaBICHUN 0 XUMUYECKON
COCTaBJISIIOLIECH €CTeCTBEHHOHAYYHONW KapTHHBI MHUpPA, POJIM XHMHUHU B
MO3HAHUM SIBJICHUW TPHUPOABI, B (OPMUPOBAHWUU MBIIUICHUS U
KyJAbTYphl ~ JIUYHOCTH, €€  (YHKIUMOHAJIBHOW  T'PaMOTHOCTH,
HEOOXOOUMOM Al pelIeHUs MIPaKTUYECKHUX 3a1a4 "
9KOJIOTUYECKH O0OOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOM cpejie

1.2

Brnanenue cucteMON XMMHYECKHUX 3HAHUM, KOTOpAs BKJIIOYAECT:
OCHOBOTIOIATraroIue TTOHATHS (Monexyna, BAJICHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCICHHS, XWMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSPHBIA OOBEM, YTIJIEPOAHBIN CKeJerT,
(yHKIMOHANBHAS ~ TPyIa,  paJuKal, W30MEPUS,  H3OMEPHI,
TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJEBOJIOPOMABI, KHUCIOPOA- U
a30TCOJICpKAIINE COSAMHEHUS, OWOJOTHYCCKH AaKTHBHBIC BEIIECTBA
(yriieBozpl, KMphl, O€JIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHudeckux BemectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHU SI3BIK XUMUH, (PAKTOIOTHUECKHE
CBEJICHWS O CBOWCTBAaX, COCTaBe, IIOJYYECHUH U OE€30MacCHOM
WCMOJIb30BAHUM BAXKHEUIIMX HEOPraHUYECKUX W  OpPraHu4eCKUX

BEIIECTB B ObITY U MPAKTUUYECKOH 1€ATEIbHOCTH YeI0BeKa

1.3

ChopMupoBaHHOCTh YMEHHUH BBISIBIISATH XapaKTEPHBIC MPU3HAKU
[IOHATUN,  YCTAHABIMBAaTL WX  B3aWMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IOHATHS IPU ONHUCAHUM COCTaBa, CTPOEHUS M

HpeBpaH_ICHI/Iﬁ OpTraHU4YCCKUX COCIMHEHMI

1.4

c(OPMUPOBAHHOCTh ~ YMEHUH  HCIOJNb30BaTh  XUMHUYECKYIO
CUMBOJIMKY /I COCTAaBJCHHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX
(pa3BEépHyTOM, COKpamEHHOW) (QOpMYyT OpraHMYECKHX BEIIECTB U

YPABHEHUN XUMHUYECKHUX PEaKLMM, W3rOTaBIMBATh MOJAEIN MOJEKYI




OpPraHUYECKHUX

BELIECTB [  WUIIOCTpPAMM  UX  XUMHYECKOTO U
IIPOCTPAHCTBEHHOTO

CTPOCHUA

1.5

ChopMupOBaHHOCTh ~ YyMEHUH  YCTaHABIMBATh  IPHUHAIICKHOCTD
W3YYEHHBIX OPTraHMYECKHX BEIIECTB 10 WX COCTAaBy W CTPOCHHUIO K
omnpeneaHHOMY Kiaccy (Tpymrme) COeAMHEHHH  (yIJIeBOIOPOIbI,
KHCIIOPOJI ¥ a30TCOJEPXKAIUE COCAMHEHHUS, BBICOKOMOJEKYIISIPHBIC
COGI[I/IH@HI/IS[), JaBaThb UM Ha3BaHUs 110 CUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

CpopMUpOBAaHHOCTh YMEHHUS OMPEIEIATh BHIBI XUMHUYECKON CBSI3H B

OpTraHUYCCKUX COCAUHCHUAX (OI[I/IHapHBIC n KpaTHBIC)

1.6

ChopMHUpOBaHHOCT,  YMEHHUSI INPUMEHSTH: TOJIOKEHHUS TEOPUU
CTpoeHMsI opraHndeckux BemecTB A.M. bytiepoBa nias oObsiCHEHUS
3aBUCMMOCTH CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH

COXpPAaHCHUA MaCChl BCUICCTB

yrHCBO)IOpo,Z[BI. Kchopoz[conepx(aume u a30TCoACpIKaIIne

OpPraHu4Y€CKUC COCANHCHUA. BBICOKOMOJ'IGKYJ'ISIpHI)Ie COCINMHCHUA

2.1

ChopmupoBaHHOCT, YMEHUN TNPUBOAWTHL TpPUBHAIbHBIE Ha3BaHUS
OTJIETbHBIX OPTraHWYECKUX BEHIECTB (ITWICH, MPOIWJICH, aleTHJICH,
STWJICHTIIUKOJb, TIHIEPUH, (QeHod, (QopMalbaerus, areranbIerus,
MypaBbHUHAs KHUCJIOTA, YKCyCHas KHCIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBas KHUCIIOTa, TIIIOKO3a, (PYKTO3a, Kpaxmam, MeJUI0I03a,

TJIALIWH)

22

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE,
(dbu3nYecKe W XUMHUYECKHE CBOWCTBA THITMYHBIX IpEJCTaBUTEIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, STaH, JTHUJICH,
MpOMWJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OeHzomn,
METaHOJ, 3TAHOJ, ATUJICHTIUKOJb, TJIMICPUH, (PEHOJI, aleTalbIeT I,
MypaBbUHAs M YKCYCHas KHMCJOTBI, IJIIOKO3a, Kpaxmall, LEJII0JI03a,

aMHHOYKCYCHasl KHUCJIOTA)

23

ChopmupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh TEHETUYECKYIO CBS3b
MEXIY  TUIMYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHNYECKUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX

peaKIuii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYyII




24

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh HCTOYHUKH
YTIEBOIOPOJHOTO CBIPhs (HE(PTh, TPUPOIHBIN ra3, yroib), CIIOCOOBI UX

nepepadoTKU U MPAKTHUECKOE TPUMEHEHHE TPOTYKTOB MepepabOTKH

XUMUS U KU3Hb. PacuéTtnl

3.1

CdhopmupoBaHHOCTH YMEHHH BIIaJIETh CUCTEMON 3HAHHI 00 OCHOBHBIX

MeTOJaX HAy4YHOTO MO3HAHMSI, UCTIONB3YEMBIX B XUMHUU MPU U3YUECHUHU
BEIIECTB U XUMHUYECKUX sBJICHUM (HAOMIO/IEHHWE, U3MEpEHue,
AKCIICPUMEHT, MOJICIIMPOBAHUE), HCIOJIB30BATh CHCTEMHEIE
XUMUYECKUE 3HAHUS [UII TPUHATHS PEHICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTYallHsAX, CBA3AHHBIX C BCHICCTBAMHA U UX ITPUMCHCHUCM

32

CpopMUpOBAaHHOCTH yMEHUW COOJIIOAATh TpPaBWIA TMOJB30BAHUS
XUMHUYECKON MMOCYI0H M J1TabopaTOpHBIM O0OPYJAOBAaHHUEM, a TaKKe
IpaBmIa 0OpaIeHus C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHSIMH

110 BBIIIOJTHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

33

CdopMUpOBaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOJTHATH XUMHUYECKUN
OKCIICPUMCHT (npeBpameHHﬁ OpPraHn4CCKUX BCIICCTB IIPpU HAIrPECBAHUU,
MOJTy4YeHHE PTUJICHA U U3yUYEHUE €r0 CBOICTB, KaUECTBEHHBIE PEaKIIUU
OpraHMYECKHUX BEILIECTB, JEHATypalus OEIKOB TMpU HarpeBaHUU,
LIBETHbIC peaKIUi OEJKOB) B COOTBETCTBUM C IpPAaBUIAMHU TEXHUKU
0€30MacHOCTH MpU OOpaIleHHH C BEIIeCTBaMU U J1TaOOpaTOpPHBIM
OGOpy,[[OBaHI/IeM; MMpEaACTaBJIATb PE3YJIbTAThI XUMHUYECKOT'O
JKCIIEpUMEHTa B (opMe 3alucCHh ypPaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB

34

ChopmupoBaHHOCTH YMEHHI MPOBOAUTH BHIYUCICHUS IO XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTMYECTBA MCXOJHOTO BEIECTBA WIIU
MPOJYKTa PEaKIUy MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OAHOTO

U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKIIH)

3.5

CdhopmupoBaHHOCTH YMEHUI KPUTHUYECKHU AQHAJIM3UPOBATH
XMMHYECKYI0 HMH(OpMaIUio, NOJYy4aeMyl W3 Pa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoii nH(popmaruu, ceth UHTEpHET 1 pyrue)




CdopmupoBaHHOCT, yMEHHMH CcOOJIOAATh MpaBWiIa HSKOJIOTMUYECKU
1eJ1IecO00pa3HOro MOBENEHHUsI B OBITY M TPYNOBOW JESITEIBHOCTH B
LEeSIX COXPaHEHHUS CBOErO 37I0POBbS U OKpYXKAIOIIEH MPUPOTHON

Cp€abl, OCO3HABAaThb OITACHOCTH BOSHGﬁCTBHH Ha JXHMBBIC OpPraHW3MbI

3.6
ONpEAEIEHHBIX OPraHUYECKUX BELIECTB, IOHMMas CMBICI I1OKa3aTess
[NAK (upenenbHO AONYCTUMOM  KOHIIEHTpAlMM), TMOSICHATH Ha
MpUMEpax CIOCOObI YMEHBUICHHUS U TPENOTBpAILEHUS WX BPEIHOTO
BO3JIECHCTBUS HA OPraHU3M YeJIOBEKa
11 KUIACC
| Kop IIpoBepsiemble IpeiMeTHbIE Pe3yJIbTAThI 0CBOCHHUsI OCHOBHOM
NPOBEPSIEMOro .
00pa30BaTeILHON MPOrPaMMBbI CpelHero o01ero o0pa3oBaHusi
pe3yJbTara

1

TeOpeTI/I‘-ICCKI/Ie OCHOBBI XMMHUH

1.1

Binanenne cucreMoOM XMMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOIOJIAralonue  MOHATUS  (XUMUYECKHH  SJIeMEHT,  aToM,
AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATH aTOMOB,
WOH, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XMMUYECKasl CBA3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBII
00BbEM, KpUCTAJIIMYECKAsl PEIIETKA, TUIIBI XUMHUYECKUX peaKui
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE, 93K30- U JHIOTEPMHUYECKUE,
peakuuyu MOHHOIO OOMEHA), pacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHL,
JNEKTPOJINTUYECKAsT JUCCOLMALMUSA, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMUYECKOHN peaKIiH, XUMUYECKOE PaBHOBECHUE); TEOPUH U
3aKOHBI (TEOpHUsl AIEKTPOJUTUYECKOU nucconumanuu, Ilepuoanueckuit
3akoH /.M. MeHeneeBa, 3aK0H COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH S3bIK XUMHH, (PAKTOIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJNyYeHHWU M O€30MaCHOM HCIOJIb30BAHUU Ba)KHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH JAEATeNbHOCTU

YCJIOBCKa




1.2

CdopMHpOBaHHOCTh yYMEHMUW BBISABISATH XapaKTepHbIE MpPU3HAKU U
B3aUMOCBSI3b M3YyYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOIIUE
NOHATHA IIPU OINMCAHMHA CTPOCHHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IPEBPALLCHMN; BBIABIATH B3aUMOCBSI3b XMUMHYECKUX
3HAaHUU c MOHATUSAMHU u [IPEACTABICHUAMU ApyIrux

C€CTCCTBCHHOHAYYHBIX IIPCAMETOB

1.3

Bnanenue OCHOBHBIMM METOJAMM HAy4HOTO IIO3HAHUS BELIECTB U
XUMHUYECKUX sBJICHUNA (HaOMIoneHHe, W3MEpEHHe, HKCIEPUMEHT,

MOI[eJ'II/IPOBaHI/Ie)

1.4

CdopMHpOBaHHOCTh yYMEHMH OMNPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKHX DJJIEMEHTOB B COEIUHEHUSAX pa3IMYHOTO
cocTaBa, BHJ  XUMHUYECKOW  CBsi3W  (KOBaJeHTHas, HOHHaf,
MeTaJuIMuecKasi, BOJIOPOJHAsI) B COCAWHEHHUAX, THI KPUCTAITUYECKOM
pemEéTKY KOHKPETHOTO BellecTBa (aToMHasi, MOJEKYJsSIpHasi, HOHHA,

METaJUInYecKast)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ OIIPECACIIATE XapaKTEp CPEAbl B BOJAHBIX

pacTBOpax HEOPraHUIECKUX COCTUHECHUI

1.6

ChopmupoBaHHOCTE ~ YMEHHSI  KJIACCU(HUIIMPOBATH  XUMHUYECKHE
peaKIuu Mo pa3jINyHbIM MPU3HAKaM (YUCIY M COCTaBy pearupyronux

BEIIECTB, TEIUIOBOMY OJ(QEKTy peakiuu, H3MEHEHUIO CTereHel
OKHCJICHUSI ~ DIJIEMEHTOB, 00paTHMOCTH  pEaKIM{,  y4acTHIO

KaTajau3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHH COCTAaBJISTh YpPaBHEHHS  peaKIuit
Pa3JIMYHBIX THUIIOB, IOJHBIE M COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN
MOHHOTO 0OMEHA, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX 3TU PEAKIIUU UIYT

J0 KOHIIa

1.8

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ IMPOBOAUTL PCAKIHH, MOATBCPKIAAOIINC
KauyeCTBCHHBIN COCTaB Pa3IUYHBIX HCOPTraHNYCCKUX BCIIECCTB,
pacno3HaBaTb ONBITHBIM HYTéM HOHBI, IPUCYTCTBYIOIIHUC B BOJHBIX

pacTBOpax HEOPraHUYECKHUX BEIIECTB

1.9

ChopMUpOBaHHOCTE YMEHUU PACKPBIBATh CYIIHOCTh OKHCIIUTEIHLHO-
BOCCTAHOBUTEIIBHBIX peakuui IIOCPEICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O 0anaHca 3TUX peaKHI/Iﬁ

1.10

C@OpMHpOBaHHOCTB y'MeHI/Iﬁ OOBSICHATHL 3aBUCUMOCTH CKOpOCTH

XUMHYECKON PEeaKINK OT pa3Iu4HbIX (PaKTOpoB




ChopMupoOBaHHOCT ~ YMEHHH  OOBSACHATH  XapakKTep  CMEIICHUs
XUMHYCCKOI'0 paBHOBECHUA B 3aBUCUMOCTH OT BHCUIHETO BO3IICI>’ICTBH$I

(npunuun Jle arense)

O6ma51 W HCOPraHU4YCCKasd XUMUA

2.1

ChopmMupoBaHHOCTH yMeHHUH packpeiBaTh cMmbich [lepuoandyeckoro
3aKoHa J.N. Meunneneena " JIEMOHCTPUPOBATH €ro
CHUCTEMATH3HPYIOIIYI0,  OOBSICHUTENBHYIO W  NPOTHOCTHYECKYIO

byHKIIUN

22

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKMX 3JeMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTemMbl xuMuueckux siemeHToB J[.M. MeHneneeBa, HCHOIb3ys
HOHATHSL «S-, p-, d-dNEKTPOHHBIE OpPOHUTAIM», «IHEPIETUUYECKUE
YPOBHM»,  OOBSICHATh  3aKOHOMEPHOCTM  M3MEHEHHUS  CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB M MX COEJUHEHMH IO MepHojaM U Ipynmam

[Iepronnueckoit cucrembl xumuieckux 3neMeHToB .M. MenaeneeBa

23

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (ONMMCHIBATH) 0OIIME
XMMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB,
HNOATBEPXKIaTh  CYLIECTBOBAHME  TI'CHETUYECKOH  CBSA3M  MEXIy
HEOPraHMYECKMMHU  BEIECTBAMHM  C  IIOMOIIBIO  ypaBHEHUN

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/II\/II

24

CchopMHpOBaHHOCTh ~ YMEHHMH  yCTAHAaBIMBATh  [PUHAUIEKHOCTD

HEOPraHMYECKUX BELIECTB M0 MX COCTaBY K OIpPEACIIEHHOMY KJaccy
(rpymnme) coeauHEeHUH (IMpOCThIE BELIECTBA — METAJUIBI U HEMETAJLIbI,

OKCH/Ibl, OCHOBAHUSI, KUCIIOTHI, aM(QOTEPHBIE TUIPOKCHIBI, COJIH)

25

ChopMupoBaHHOCTh YMEHUH HCIIONB30BaTh XMMUYECKYIO CHMBOJIHMKY
JUIs  cocTaBlieHHsT (OpMyJ BELIECTB M YpPaBHEHHH XUMHUYECKUX
peakuuii, cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMUs OT/JENbHBIX HEOPraHMYeCKUX BelecTB (yrapHblii ras,
VIJEKUCbIA ra3, aMMHUaK, rami€Has W3BeCTb, HeramiéHas U3BECTb,

NUTHEBAs COJA, MUPUT U JPYyTHE)

2.6

ChopMHUpPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XHUMHYECKHE CBOMCTBA HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBLIX KJIACCOB,
NOJTBEPXKJIATh  CYIICCTBOBAHME  TI'C€HETHYECKOH  CBS3M  MEXIY
HCOPTraHNUYCCKUMU BCIIIECTBAMHU C IIOMOIIIBIO ypaBHCHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKHI/Iﬁ




2.7

CopMHUpPOBAaHHOCTh YMEHHUH TUIAHUPOBATH W BBITIOJHITH XUMHYECKHUI
OKCIEPUMEHT (pa3jlo’KEHUE IEPOKCHAAa BOAOpOAA B IPHUCYTCTBUHU
KaTajan3aTopa, OINpeleleHHe CPeabl PACTBOPOB BEIIECTB C MOMOIIbIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIMSHHE pA3JIMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHYECKOH peakiuH, peaklud HOHHOrO OOMeHa,
KayeCTBEHHbIE PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHUS, PCHICHUC JSKCICPUMCHTAJIBHBIX 3aJa4d 110 TEMaM
«Metamb» u «HemeTanisl») B COOTBETCTBUM C MPaBUJIAMU TEXHUKH
0€30MacHOCTH TpH OOpAIIeHWH C BEIIeCTBAMH H J1TaOOpaTOPHBIM
o0opyaoBaHUEM; MPEJICTaBISITh pe3ynbTaThl XUMHYECKOTO
JKCIlepUMeHTa B (GopMe 3alKucu YpaBHEHHH COOTBETCTBYIOLIMX

peakiuii ¥ GopMyIUPOBATH BHIBOBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

CdopmupoBaHHOCTh yMEHHI COOMIOAATh MpaBWiIa IOJIb30BAHUS
XUMHUYECKOH TOCYJ0H M JabopaTopHBIM OOOpYJOBaHUEM, a TaKKe
npaBuiia OOpallleHus C BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKUUSIMU

11O BBIITOJIHCHUIO na60paT0pHI>1x XUMHUYCCKUX OIIBITOB

29

ChopMupoBaHHOCTb ~ YMEHMH  XapakTepu3oBaThb  XHMHYECKUE
MPOLIECCHI, JEKal[UEe B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUsS] CEpHOI
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTaBICHUN 00
Oo0ImMX HAyyHbIX HNPUHIUMNAX M HKOJOTMYECKHX Hpoliemax

XUMHYCCKOI'0 IIpOnU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopMHUpPOBAHHOCTH TPEACTABICHUN O XHUMHYECKON COCTaBIISIOIICH

GCTGCTBGHHOHaquOfI KapTUHBI MHpa, POJU XUMHHU B IMO3HAHHUU

SBJICHUA TPpUPOAbI, B (HOPMUPOBAHMM MBIIUICHUS U KYJBTYpBhI
JIMYHOCTH, €€ (YHKIMOHATBHOH TPAMOTHOCTH, HEOOXOIUMOW ISt
pelIeHus TMPaKTHUYECKUX 3aJad M SKOJIOTMYECKH OOOCHOBAHHOIO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHOM cpeie

32

ChopmrpoBaHHOCTD YMEHUI KPUTUYECKHU AQHAJIM3UPOBATH
XUMHUYECKYI0 HHQOpMAIMIO, MOJydaeMyl W3 pPa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBOW KOMMYHMKAIUH, ceTh IHTEpHET U Ipyrue)

33

ChopMupoBaHHOCTb yMEHUH COOJIOAATH IIPaBUIIa HKOJOTHMUYECKU
11es1eco00pa3HoOro MOBEICHHUS B OBITY M TPYAOBOW IESITEIHHOCTH B
LEISAX COXPAHEHUs CBOErO 3J0POBbS W OKPYXKAKOIIEH NPHUPOIHON

cpensl




3.4

Oco3HaBaTh  ONACHOCTh  BO3JCHCTBHS HA JKUBBIE OPraHU3MBI
ONpeAENEHHBIX BEIIECTB, MOHUMAas cMbIch nokasarens [IJIK, noscHaTh
Ha MpUMepax CrocoObl YMEHBIIIEHHUS U MPEIOTBPALLEHUS UX BPEIHOTO

BO3IIGI>10TBPI$I Ha OpraHui3M 4€JI0BCKa

3.5

ChopMupoBaHHOCTD yMeHUI IIPOBOJIUTH BBIYHCIICHUS C
UCIIOJIB30BAaHUEM IIOHATHSA «MAaccoBas JOJS BEUIECTBA B PacTBOPE»,
O00BEMHBIX OTHOIIEHHHM Ta30B MpPHU XUMHUECKUX PEAKIHIX, MacChbl
BEIIECTBAa WM 00BbEMaA ra3oB IO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKIMH BEUIECTB,
TEII0BOro 3¢ ¢eKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCHICCTB, IPCBPAICHUA U COXPAHCHUA DHCPIruu




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUA

1

TeOpCTI/I‘-ICCKI/IC OCHOBBI OPFaHHQCCKOﬁ XUMHH

1.1

[Ipenmer opraHnyeckoll XUMUU: €€ BO3HHMKHOBEHHUE, Pa3BUTUE U 3HAUEHUE B
MOJyYEHUU HOBBIX BELIECTB M MAaTepHAIOB. Teopus CTPOCHUS OPraHUYECKHUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE TIOJIOKEHUS

1.2

CrpykTypHble (GOpPMyJIBI OpraHMYeCKUX BellecTB. [omonorusi, H30MepHs.
XUMHUECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJMHApHBIE M KpaTHbIE

cBs3u. [IpencraBienne o kaaccuuKaIuu OpraHUIECKUX BEIIECTB

1.3

Homenxknatypa opranuyeckux COeIMHEHHH (cucTeMarndeckas) U TPUBHAJIbHbBIC

Ha3BaHUS BaKHEUIIINX Hpe,ZICTaBI/ITeJIGfI KJIaCCOB OPraHNYCCKUX BCUICCTB

VYri1eBOI0pOIBI

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUN psAll. MeTaH U 3TaH — npocTenImne
NPEJCTaBUTENIN alKaHOB: (U3MYECKHME U XUMHMYECKHE CBOWCTBA (peakuuu

3aMCIICHUA U FOpeHI/If{), HaXOXXIACHUEC B IPHUPOAC, MMOJTYYCHHUE U IIPUMCHCHHUC

22

AJKEeHBI: COCTaB U CTPOCHUE, I'OMOJIOTMUECKUN psiA. ODTWIEH U IPONMIIEH —
MpOoCTEHIINe TPEICTaBUTENN AalKeHOB: (U3NYECKWE M XHUMHUYECKHE CBOMCTBa
(peakuuu TUIPUPOBAHUS, TaJOrC€HUPOBAHMS, THUApATallUM, OKUCIEHHUA U

HOJ'II/IMepI/ISaI_[I/II/I), IMOJIYYCHHUC U ITPUMCHCHHUC

23

Anxanvensl: Oyrtanuen-1,3 u wmerunOyrtaguen-1,3: cTpoeHue, BakHEHIINE
XMMUYECKHe CBOWCTBA (peakuus noiauMepusanun). IlogydyeHne cuHTETHUECKOro

Kay4dyKa U PE3UHBI

24

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHUS, TOMOJIOTHUECKUI pAl. ALETUIIEH —
NPOCTEHIIMHA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (QU3UUECKUE U
XMMHUYECKHE CBOMCTBA (PEaKIMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, THAPATALUH,

TOpPEHMsI ), TOJyYeHUE U PUMEHEHUE

2.5

Apensl. beH3on: coctaB, cTpoeHue, (U3MUECKHEe U XUMHUYECKHE CBOMCTBA
(peakiuu raJoreHUpOoBaHUs U HUTPOBAHUSA), MTOyYE€HUE U TpUMeHeHue. Tomyou:
CcOCTaB, CTpoeHue, (u3MYeckue U XUMUYECKHEe CBOMcTBa  (peakuuu
TaJIOTEHUPOBAHNUSA W HUTPOBaHUs), MOJIYYEHHE M INPUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTnyeckas CBsA3b MEXIY YIVIEBOJOPOJAMHM, IPUHAIIECKAILUMU K

Ppas3IMdYHbIM KllIaCCaM




2.6

[TpupoaHble HCTOYHUKHU YTICBOAOPOI0B. [IpUpOIHBIH ra3 U MOMYTHBIC HEPTIHBIC
ra3el. Hedth u e€ mpoucxoxaenne. CrocoObl nmepepadoTku HEPTH: TEPETOHKa,
KPEKHHT (TePMUYECKUH, KaTaTUTHYECKHUi), muposau3. [IpoayKThl mepepaboTKH
He(TH, X MPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KamMeHHBI yroiab u

MIPOJYKTHI €ro nepepadoTKu

KI/ICHOpOI[COI[Cp)KaH_[I/IG OpTaHUYCCKUC COCAUHCHU

3.1

[IpenenbHbIe OAHOATOMHBIE CIUPTHI. METaHO U 3TAaHOJI: CTPOEHUE, (PU3NIECKUE
U XUMHYECKHME  CBOHCTBa  (peakuuuM €  aKTHUBHBIMM  MeETaJUIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHE), NpHUMEHEHHe. BoaopoaHble CBS3UM MEXITY
MOJIEKYJIAMH CIIUPTOB. J[eCTBHE METaHOJIa M DTAaHOJA HA OPraHU3M YEeJIOBEKA.
MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKONIb U TIULEPHH: CTPOECHUE, (GU3NUECKUE U
XHMHYECKUE CBOMCTBa (B3aMMOJICHCTBHME CO  IIEJIOYHBIMH  METaJllIaMH,
KayecTBEHHAasl peaklyss Ha MHOTOATOMHbIE CHUPTHI). JleHCTBHE Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie rIIMOCPUHA U OTUIICHITIUKOJIA

32

@deHos:  CTpoeHHE  MOJIEKYNbl, (U3MYeCKMe U XHMHUYECKHE CBOWCTBA.

Tokcuunocts (enomna. [Ipumenenne penona

3.3

AnpIeruapl U KETOHBL. q)OpMaJ'IBI[eFI/II[, aleTaJIbACTru/a: CTPOCHHC, (1)I/ISI/ILIGCKI/I6 n
XHUMHUYECKHE CBOMCTBaA (peaKI_II/II/I OKHCJICHUSA W BOCCTAHOBJICHHA, KaYCCTBCHHBIC

peakuun), noJy4eHue u IpuMeHEeHNe

3.4

OnHOOCHOBHBIE Mpe/eabHble KapOOHOBBIE KUCIOTHL. MypaBbuHasi U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (pU3nUecKue U XMMUYEeCKHe CBOMCcTBa (CBOMCTBa, o0IIMe s
Kjlacca KHCJIOT, peakius JTepupuKaluu), TMOJIyYyeHHE U MPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsI KMCJOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX

KHCIOT. Mbla KaK COJIM BBICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CrnoxHble 3QUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIMN3 CIOXKHBIX
a¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupos. buonoruueckas poib

KHUPOB

3.6

VYrieBosbl: cocTaB, KIacCH(PUKAIMS YTIIEBOJIOB (MOHO-, TU- W TIOJUCAXapHJIbI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYIIbI,
(u3nueckre u XUMUYECKUE CBOMCTBA (B3aumoeiicTBue ¢ ruapokcuaom meau(Il),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBIeHHE,
OpOKeHHE TIJIIOKO3bl), HAXOXJEHUE B IpPHUPOJE, MPUMEHEHHUE, Ouosoruueckas
ponb. dotocunTe3. PpyKTO3a Kak M30MEP IIIIOKO3bl. Kpaxman u 1eiuirono3a Kak
HNpUpoAHbIE MosuuMepbl. CTpoeHHe Kpaxmajla M LeJoio3bl. dusznueckue u

XMMHMUYECKHE CBOMCTBA Kpaxmaia (TMIpoju3, KaUeCTBEHHAsl PEAKIUS C HO/I0M)

A30Tconep>1<aume OPraHu4YCCKHUC COCIAUHCHUA

AMHWHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4Y€CKUC COCAUHCHUS. dusznueckue u

XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha TpuUMepe riauimHa). buonorumueckoe

3HaYEHHE aMUHOKHUCIIOT. IlenTuapl




4.2

benku Kkak mnpupoAHBIE BBICOKOMOJIEKYJISIpHBIE coeAauHeHus. IlepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenKkoB. XMUMHUECKHE CBOWCTBA OEJKOB:

TUAPOJINU3, ACHATYypalHsi, KAYCCTBCHHBIC pCAKIIUNU Ha Oeaxu

BLICOKOMOJ'ICKy.]'ISIpHBIC COCAMHCHUA

5.1

OCHOBHbBIE TIOHSTHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb IMOJIMMEPU3ALINH, CPEIHSS MOJIEKYIIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —

NoJIMMEpHU3alvAa U NOJUKOHACHCAIUS

52

OKClepUMEHTAJIbHbIE  METO/bl M3YYEHHs BEIIECTB M UX IPEBpalLCHHIA:
O3HAKOMJIEHHE C 00pa3aMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4ykoB. [loydueHne CHHTETUYECKOTO KayuyKa U pe3UHbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUA

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

XUMHYECKUH d7eMeHT. ATOM. SIapo aToma, M30TOMbl. DIEKTPOHHAST 000JI0UKa.
DHepreTuveckue ypoBHU, IOJYPOBHU. ATOMHBIC OpOHUTANH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pacTpeAeTICHHs YJIEKTPOHOB MO0 OPOUTAISIM B aTOMaX AIIEMEHTOB

MEPBBIX YETHIPEX EPUOOB. DIEKTPOHHAS KOH(UTYpaLUsi aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoanyeckas cucrema XuMudeckux snementon J[. M.
MenpeneeBa. Cps3p nepuoguueckoro 3akoHa u Ileproguueckodt cucTembl
xuMHuueckux anemMeHtoB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIMIaM U TMEPHOAAM.

3HaucHUE NepruoANICCKOro 3aKOHa B Pa3BUTHUU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIbI XUMHYECKON  CBSA3MU
(koBanieHTHAs HEMOJISIpHAsT W TOJSApHAs, HWOHHAs, MeTajuIndeckas). oHsbI:
KaTHOHBI U aHHOHBL. MeXaHn3Mbl 00pa30BaHMs KOBAJICHTHOW XUMHUYECKOH CBSI3U

(oOMeHHBIN U TOHOPHO-aKLENITOPHBIH). BogopoaHas cBs3b

1.4

BaneHTHOCTS. aﬂeKTpOOTpI/II_IaTCJ'IBHOCTB. CrelneHb OKUCICHUS

1.5

BemectBa MOJNIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA
BEIIECTB OT THIA KpUCTAIM4Yeckod pemérku. lloHarne o aucnepcHbIX

cucremax. VcTuHHBIE U KOJUIOMAHBIC PACTBOPBLI. MaccoBas J0JI1 B€IICCTBA B

pacTBOpe

1.6

Knaccudukanus Heopraunueckux coeguHeHnid. HomeHkiiaTypa HeopraHuueckux

BCIICCTB




1.7

XuMudeckast peakiusi. Knaccudukanus XUMHUYECKUX peakimit B
HEOPraHUYeCKOW M OPraHUYEeCKON XUMHUHU. 3aKOH COXPAHEHHSI MACChl BEIIECTB,

3dKOH COXPaHCHUS U IIPEBPALICHUA SHCPIUU ITPH XUMHWYCCKHUX PCAKIUAX

1.8

CKOpOCTB pcaknuu, €€ 3aBUCHUMOCTb OT Pa3InYHbIX (I)&KTOpOB

1.9

OOparumble peakuuu. XuUMHUECKOoe paBHOBecHe. MDakTopel, BIMAIOLIME Ha

cocTosiHue xummuieckoro pasHosecus. [Ipunnun Jle [llarense

1.10

Onexrponutuyeckas auccounanus. CuiabHble W cnadbie anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpasibHas, eouHas. Peakiinu HOHHOTO

oOMeHa

1.11

OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHEIC pCaKkunun

Heoprannueckas xumust

2.1

Hewmeramnsl. [lonoxkenne HemeTtamioB B [lepuoauyeckoil cucteMe XMMHYECKUX
anementoB J[.M. MenzaeneeBa U 0COOEHHOCTH CTPOEHUS aTOMOB. Duznueckue
CBOMCTBa HEMETAJIJIOB. AJIJIOTPOITHS HEMETAUIOB (Ha IPUMEPE KUCIOPOaa, CEPhI,

dbocdopa u yraepona)

22

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TaJloT€HOB, Cephbl, a30Ta,
dbochopa, yrmepoma W KpEeMHHA) U HUX  COCAWMHEHUH  (OKCHJIOB,
KHCJIOPOJICOAEPKAILMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BaXKHEHIIINX HEMETAJLJIOB U UX COECIUHECHUN

23

Meramnsl. Ilonoxenue meramwioB B Ilepuogudeckoil cucTteMe XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOECHHSI SJEKTPOHHBIX 000JI0UEK
aToMOB MeTauioB. O0mme Gundeckue cBoicTBa MeTaiioB. CIUIaBbl METAJUIOB.

aﬂeKTpOXI/IMI/I‘IeCKI/Iﬁ pAaa HaHpH)KCHI/Iﬁ MCTAJIJIOB

24

XUMHUYECKHE CBOMCTBA BaXHEHIIMX METAUIOB (HATpHM, KaJluid, KalblUH,
Mar"uii, aJqlOMHHHNA, IIUHK, XpPOM, >Kele30, Melb) U ux coeauHeHuid. OOmme

CroCcOOBI MOMyUYeHUsI METAIIOB. [I[prMeHeHre METaIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBS3b HCOPTaHNYCCKUX BCIICCTB, IMPUHAJICIKANINX K PA3TTUMIHBIM

KjiaccaM

XUMUS U KU3Hb

3.1

Pone xumMum B oOecrieueHMM SKOJOTHYECKOH, DHEPreTHYECKOW M THIIEBOM
6€3OHaCHOCTI/I, pa3BI/ITI/II/I MCAUITUHBI. HOHHTHC (0] Hay‘-IHBIX METOAaX ITO3HAHUA

BCIICCTB 1 XUMHUYCCKHUX pCaKHI/Iﬁ
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[IpencraBiaenuss 06 OOMKUX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOJIYYEHUS
BOXHEHIIMX BelECTB. YUeNOBEK B MHUpE BEIIECTB M MATEpPUAJIOB: BAKHEUIIUE
CTPOMTENBHBIE MaTepHuajbl, KOHCTPYKIMOHHBIE MaTepHalbl, KPAaCKHU, CTEKIIO,
KepaMuKa, MaTepuajbl IJs 3JIEKTPOHHUKH, HAHOMATEpHAJIbl, OPraHHUYECKHUE H

MUHEpaJIbHBIE YI00peHUS




Xumusa u 300POBbBEC 4YCJIIOBCKA: IIpaBUJIa MCIIOJB30BAHUA JICKAPCTBCHHBIX

33 MpernaparoB, MpaBuia 6€30MacHOr0 UCTIOIBb30BAaHUS MPETapaToB OBITOBOW XUMHUH

B HOBCCI[HGBHOﬁ KHN3HHU

IIposepsiemble Ha EI'D no xumun TpedoBaHus K pe3yJbTaTaM 0CBOCHHUsI OCHOBHOM
o0pa3oBaTe/IbHOI NPOTrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

Kox
IPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CPEAHET0 O0IIEro 00pa3oBaHUs

1.

BrnaneHnue cucteMo XUMHUYECKUX 3HaHHI>i, KOTOpAas BKJIKOYACT:

1.1

OCHOBOITOJIATAIOIIHME MOHATHUS (XMMUYCCKHIA DIIEMEHT, aTOM, U30TOIIHI,
ANIEKTPOHHASI 000JI0YKa aTOMa, S-, P-, d-3JEKTPOHHBIE OPOUTAIIN AaTOMOB,
OCHOBHOE ¥ BO30YX/IEHHOE COCTOSTHUE aTOMa, HOH, MOJIEKYJIa,
BaJICHTHOCTb, YJICKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHHSI, XUMHYECKAs
CBsI3b (O- M T- CBS3h , KPaTHBIC CBSI3M), THOPHUAM3AIMs aTOMHBIX OpOUTasIeH,
KpUCTAIIIMYECKasl pelIeTKa, MOJb, MOJISIPHASI Macca, MOJISIPHBIN 00beM,
MOJISIpHASI KOHIIEHTPAIHSI, PACTBOPHI (HCTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAIJIOTHAPATHI, YIIIEPOIHBIA CKelleT, PyHKIIMOHAIbHAS TPyIIa,
panuKai, u30Mephl, CTpPyKTypHas popmyiia, u3oMepus (CTpyKTypHas,
reoMeTpuueckas (Iuc-, TpPaHCU30MEPHSI ), TOMOJIOTUYECKUI Psifl, TOMOJIOTH,
YTIIEBOAOPOABI, KUCIOPO- ¥ a30TCOACPIKAIIIE COCTUHECHNUS, OMOJIOTHUECKU
AKTUBHBIC BEIIECTBA (YTJIEBOJBI, JKUPBI, OCTIKN), MOHOMED, TTOJTHMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COSAMHEHUS, KPEKUHT,
pUGOPMUHT, TUITBI XUMHUECKUX PEaKIUi (OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC, K30~ M SHAOTCPMHUUECKUE, PEaKIIM HOHHOTO 00OMeHa,
rOMO- M FeTepOreHHbIe, 00paTUMbIE U HEOOpaTHUMBIE), pacTBOD,
AIIEKTPOJIUTHI, HEIJEKTPOIIUTHI, AIEKTPOITUTHIECKAs JUCCOLUAIIHS, CTCTICHb
JUCCOLIMAIINHU, OKUCITUTEIb, BOCCTAHOBUTEIb, JJIEKTPOIIU3, CKOPOCTh
XUMHYECKOU peaKkiuy, XHMUIECKOe PAaBHOBECHE)

1.2

TCOPHUU U 3aKOHDbI (TQOpI/ISI XUMHUYECCKOTO CTPOCHUA OPraHNYCCKUX BCIICCTB
A.M. BytnepoBa, Teopust JIEKTPOJIUTHIECKON TUCCOLUAIUH,
ITepnoanueckuii 3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHHS MACCBhI),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUH, MUPOBO33PEHUYECKHE
3HaHUs, JIC)KAIIUEC B OCHOBC MOHUMAHUA ITPUIUHHOCTH U CUCTCMHOCTU
XUMUYECKHX SIBJICHUH, COBPEMEHHBIE MPEJICTABIICHNS O CTPOCHNUHN BEILIECTBA
Ha aTOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

3 mpencTaBiICHUs] O MEXaHU3MaX XUMUYECKUX PEaKIIUi,

TEPMOAUHAMHUYCCKUX U KHHETHYCCKUX 3aKOHOMEPHOCTAX UX IMIPOTCKAHUA, O
XUMHWYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

4 (hakTosOrMUECKre CBEIEHHUs O CBOMCTBAX, COCTABE, IOJIyYEHUH U
0€301acHOM HCIOJIB30BAHUN BAKHEHIIINX HEOPTaHUIECKUX U OPTaHUIECKUX
BEIIECTB B ObITY U NPAKTUYECKOH e TEIbHOCTH YellOBEeKa

1.5

o011Me Hay4YHbIE MPUHIUIIBI XMMUUYECKOT0 IIPOM3BOCTBA (HA IpUMEpE
IIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHAKa, METaHOJIa, IepepaboTKu HEPTH)

CdhopmupoBaHHOCTH YMEHHIA BBISBIIATS:




2.1

XapaKTCPHBIC ITPU3HAKHU U B3AaMMOCBA3b N3YYCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBCTCTBYIOIIUEC IMOHATHS IIPU OMMUCAHUN CTPOCHUA U CBOMCTB
HCOPTraHNMYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

22

B3aMMOCBS3b XUMUYECKUX 3HAHUI C IOHATUSMHU U TPECTABICHUSIMU
JIPYTUX MPEIMETOB Isi 00JI€€ OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS
CYIIHOCTH MaTepUabHOrO €IMHCTBA MUPA

ChopmMupoBaHHOCTH YMEHHUS UCTIOIH30BATh:

3.1

HAaVMEHOBAHMS XUMHUYECKUX COCIUHEHUN MEXAYHApOJIHOIO COK03a
TGOpGTH‘IGCKOﬁ u HpHKJIaLIHOfI XUMHUHU U TpI/IBI/IaJIbHI)IG Ha3BaHHUA BCUICCTB,
OTHOCSIIIUXCS K U3yYEHHBIM KJIACCaM OPraHUYECKUX U HEOPTaHUYECKUX
COCTMHECHUH
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XMMUYECKYIO0 CUMBOJIMKY /17151 COCTaBIeHUs (POPMYJT HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEpHYTHIX, COKPAILIEHHBIX 1
CKEJIETHBIX) (hOpMYJI OPraHMYECKUX BEIECTB

ChopMupOBaHHOCTH YMEHUS KIIACCH(UITPOBATH:

4.1

HEOPraHMYECKUE BEIECTBA, CAMOCTOSTENILHO BEIOUPATh OCHOBAHUS U
KpUTEPUU JJIs KJIaCCU(PUKALMU U3yUYaeMbIX XUMUYECKUX 0ObEKTOB

4.2

OpraHUYECKHe BEUIECTBA, CAMOCTOSITEIILHO BRIOUPATh OCHOBAHUS U
KPUTEPUU JJis KJIacCU(PUKALMU U3yYaeMbIX XUMHUYECKHUX 00bEKTOB
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10 pa3IMYHbIM NPU3HAKaM (YMCIy U COCTaBY PEArMPYIOLIUX BELECTB,
TETIOBOMY (D (DEKTy peaKinu, H3MEHEHHUIO CTENICHEe OKHCIICHHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKITNH, YIACTHIO KaTaInu3aTopa)

CdopMHUpOBaHHOCTH YMEHHS XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YJICHHOM COCTOSIHHH) U HOHOB XUMUYIECKUX
aneMeHToB 1 - 4 nepuoaos Ilepuognyeckoii cuctemsl JI.11. MenneneeBa u
WX BaJICHTHBIC BO3MOXKHOCTH, UCTIONB3YS TIOHSATHUS S-, P-, d-DJIEKTPOHHEIC
OopOUTaIN, SHEPTETUUECCKUE YPOBHHU

CdhopmupoBaHHOCTH YMEHUS OOBACHSTH 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOWCTB XHMMHUYECKUX JJIEMEHTOB U 00pa3yeMbIX HMU
COCMHEHUH 110 NIEPUOAM U IPYIIIAM

ChopMUpOBaHHOCTbh YMEHHUS COCTABIIATh YPABHEHUSI XUMUUECKUX PEAKIMHA
U PACKPBIBaTh UX CYIIHOCTD:

7.1

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPEICTBOM COCTABICHHUS
AIIEKTPOHHOIO OajlaHca 3TUX peaKkuui

7.2

YPaBHEHHUS peaKLUil pa3In4YHbIX TUIIOB; IIOJHBIE U COKPAIICHHbIE
YpaBHEHUS peakuii HOHHOTO OOMEHa, YUUThIBas YCIOBHSI, IPH KOTOPHIX
9TH peakLuy UAYT 10 KOHLA

7.3

peaKIuii THAPOIIN3a, PEAKIIMK KOMIUIEKCOOOpa3oBaHus (Ha MpuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U AJIIOMUHUS)

CdopmrpoBaHHOCTh YMEHHUS MTOTBEPKAATH!

8.1

Ha KOHKPCTHBIX MMPUMCPAX XapaKTCP 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpPTraHU4YCCKUX COG}II/IHeHI/Iﬁ OT KPpaTHOCTH M THUIIA

KOBQJIEHTHOH CBSI3U ( G- U M-CBSI3U ), B3AMMHOI'O BIIMSHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOEHHOCTEH peann3aluy pa3InuHbIX
MEXaHU3MOB [IPOTEKaHUs peakLui

8.2

XapaKTCPHBIC XUMUYCCKHEC CBOICTBa BCIHICCTB COOTBCTCTBYIOIUMU
OKCIICPUMCHTAMM U 3aITNCAMU ypaBHeHI/Iﬁ XUMHWYCCKHUX peaKHI/Iﬁ

ChopMUpOBaHHOCTD YMEHUS XapaKTEPH30BaTh COCTAB U BaKHEHIIINE
CBOICTBa BEILECTB, IPUHAJIEKAIINX K ONPEAEICHHBIM KlacCcaM U rpynnam
CoeIMHEHUH (IIPOCThIE BEIECTBA, OKCUIbI, THIPOKCHIBI, COJIH;
YTIE€BOAOPOABI, TPOCTHIE 3PUPBI, CIUPTHL, (PEHOIBI, aTbIETH/Ibl, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE A(UPBI, )KUPBI, YIJIEBObI, aMHUHBI,




AMUHOKHCIIOTHI, O€JIKH)
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CdhopmupoBaHHOCTH YMEHHUS TPOBOAUTH PACUETHI 10 XUMUYECKUM
dbopmynaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C UCTIOJIH30BAHUEM
(U3HYECKUX BEITUYHH:

10.1

Macchl (00bemMa, KOTMYeCTBa BEMIECTBA) MPOAYKTa PEaKIUH, €CJIH OJHO U3
MCXOJIHBIX BEIECTB JJAaHO B BHJIE PACTBOPA C ONPEEIEHHON MacCOBOM
JloJiel pacCTBOPEHHOTO BEIIECTBA WM JaHO B U30BITKE (MMEET MPUMECH)

10.2

MacCOBO# MM 00bEMHOI A0JIM, BbIXOJd NPOAYKTa pCaKIun

10.3

Ter10BOTO 3 (heKTa peakimii

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

0 HAXOXACHUIO XUMUIECKOH (hOPMYJIbI BEIIECTBA

11

Brnanenue cucremoil 3HaHUM O METOAAX HAYYHOI'O MO3HAHHUS SIBJICHUI
MIPUPO/IbI, UCTIOJBb3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE MIPUMEHSTh
9TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM HUCCIIEIOBAHUY BEIIECTB U IS
O0OBSICHCHUS] XMMHYECKHUX SIBICHUH, UMEIOIIIUX MECTO B IIPUPOJIE,
MPAKTUYECKOMN AEATEIHLHOCTH Y€JIOBEKA U B TOBCEHEBHOM JKU3HU

12

CdhopmupoBaHHOCTH YMEHUS IPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O COCTABE
Y CBOMCTBAX BEIIECTB /Ul SKCIIEPUMEHTAILHOU ITPOBEPKU TMIIOTES
OTHOCHUTEIIbHO 3aKOHOMEPHOCTEM NPOTEKAHNS XUMUUECKUX PEAKLIMI U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHUS; CUCTEMHbIE
XUMHUYECKUE 3HAHUS U1 O0BSCHEHUS U POTHO3UPOBAHUS SIBJICHUH,
MMEIOLINX €CTECTBEHHOHAYUHYIO IPUPOY; JUIsl IPUHATHS TPAaMOTHBIX
pelieHui npo6JieM B CUTYaIUsIX, CBA3aHHBIX C XUMHEH

13

CdhopmupoBaHHOCTH YMEHHUS TIAHHPOBATH M MTPOBOIUTH XUMUIECKHIMA
AKCIIEPUMEHT (TIOJy4YeHHE U U3YYEeHHE CBOMCTB HEOPTaHUYECKHUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHbBIE PEAKIINU YTIIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOIEPKAIINX OPTaHUYECKUX BELIECTB,
pelIeHne SKCIEPUMEHTAIbHBIX 3a/1a4 110 PacllO3HAaBaHUIO HEOPTaHUUYECKUX
Y OPraHUYECKUX BEIIECTB) C COOIOICHHEM MPaBUII 0€30IaCHOTO
oOpaleHus ¢ BeIecTBaMu 1 1a00paTOPHBIM 000y IOBaHUEM;
dbopMyIIMpOBaTh LIEIH UCCIIEIOBAHUS; IPECTABNIATH B pa3inuHOi popme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTh

14

CdhopmupoBaHHOCTH YMEHHUS OCYIIECTBIIATH IIEICHAIPABICHHBIIN TONCK
XUMHUYECKON HHPOpPMAIIMH B Pa3IMYHbIX UCTOYHUKAX (HAy4dHas U
y4eOHOHAYYHAS TUTEpaTypa, CPEACTBA MacCOBOM MH(OPMAIINH, CETh
WuTepHeT U 1pyrue), KpUTHUECKH aHATU3UPOBATH XUMUYECKYIO
uH(pOopMaIrio, IepepadbaThIBaTh €€ U UCTIOIB30BaTh B COOTBETCTBHH C
MTOCTaBJICHHOM Y4eOHOM 3a1auei
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CdopMupoBaHHOCTH YMEHHS IPOTHO3UPOBATh, AHAIU3UPOBATH M OLICHUBATh
MHGOPMAIIHIO C TIO3UIMHA SKOJIOTHUECKON 0€30MaCHOCTH MOCIEACTBHIMA

OBITOBOI M MPOU3BOJCTBEHHON AEATEIBHOCTH YEJI0BEKa, CBSI3aHHOM ¢
nepepaboTKoil BelecTs; chOPMUPOBAHHOCTh YMEHUI OCO3HABATh
OIIaCHOCTb BO3JCHCTBUS HA KUBbIE OPraHU3MBbI OIIPEIEICHHBIX BEILECTB,
MTOHMMAasi CMBICII IOKa3aTels MPEAEIbHON JOIyCTUMON KOHLICHTPAlUH, 1
MOSICHATH Ha IPUMEPaxX CrocOObl YMEHBUICHHUS U IPEIOTBPAILECHUS UX
BPEIHOTO BO3JCHCTBYSI HA OPraHU3M YEJI0BEKa

ITepedyenn 31eMeHTOB coaepxkaHusi, NpoBepsieMbIX Ha EI'D mo xumun




Kon

IIpoBepsieMblil 2JIEMEHT COAEPIKAHMS

TeopeTquCKHe OCHOBBI XMMHUHU

1.1

Crpoenue BeniectBa. CoBpeMEHHast MOJIENIb CTPOEHUS aToMa. Pacnipenenenue
ANEKTPOHOB IO HEPTeTUYECKUM YpOoBHIM. Knaccudukaius XuMHIecKux
ameMeHTOB. OCOOEHHOCTH CTPOCHHSI YHEPTeTUIECKUX YPOBHEH aTOMOB (S-, p-,
danementoB). OCHOBHOE U BO30YKJIEHHOE COCTOSTHUS aTOMOB. DIIEKTPOHHAS
KOH(UrypaIys aroMa. BajleHTHbIE 3I€KTPOHBI

1.2

Ilepnonuueckas cucreMa xumuueckux 3nemMenToB [[.M. Menneneesa.
®usnyeckuit cmbicha [lepuoanueckoro 3akona [I.M. Menneneesa. [Ipuunnsl u
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEIUHEHUH 110
MepUOoIaM U rpyrinaM. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOJIHBIX COCAMHEHUM, BBICIIMX OKCUOB U THAPOKCHUIOB

1.3

BanentHocTh. DnekTpooTpuiaTebHOCTh. CTENEHb OKUCIEHUS

1.4

Buasl xumudeckoil cBA3M (KoBaJleHTHas, MOHHAsA, MeTalIH4ecKas,
BOJIOPOJHAS) U MEXaHU3MBI €€ 00pa3oBaHus. MeXMOIeKyIspHbIe
B3aMMOJEHCcTBYs. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMSI.
Tunsl KPUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIIA
KPUCTAJTINYECKON PELIETKH

1.5

Xumunyeckas peakuus. Knaccupukanus XMMHUYECKUX peakliuii B
HEOPraHMYECKON M OPraHN4eCKOW XMMHH. 3aKOH COXPaHEHMsI MAcChl BEILIECTB

1.6

CKOpPOCTbh peaKIny, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.7

TennoBsie a3 dexTs XuMuyeckux peakiuil. TepmMoxuMudecke ypaBHEeHUs

1.8

OO6parumbie peakiui. XUMHYECKOe paBHOBecHe. DaKkTophl, BIMSIONIUE Ha
COCTOsAHME XuMH4ecKoro pasHosecus. [Ipunnun Jle Ilarense

1.9

OnektponuTHueckas aucconuanus. CUiabHbIC U clla0dblie deKTpoauThl. Cpema
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaHBHaSI, mIeJiouHasl. CTeHeHL
nuccoruanuy. Peakuuy noHHoro oomMeHa

1.10

IMuaponus coneii. Monnoe npoussenenue Boabl. Bogopoauerit nokasarens (pH)
pacTBopa

1.11

CriocoObl BbIpayKEHUS! KOHLIEHTPALMKM PacCTBOPOB: MaccoBas 01
PacTBOPEHHOIO BEIeCTBa, MOJIIpHAsl KOHLIeHTpalus. HachlenHsle 1
HEHACBHIIICHHBIE PACTBOPHI, PACTBOPUMOCTL. Kpucramornaparsl

1.12

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peaklny. [loBeieHre BelecTB B cpeliax C
pa3HbIM 3HaYeHreM pH. MeTobl 2JIeKTpOHHOTO OaaHca

DJIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH

1.13
2

OCHOBEI HeOpFaHquCKOﬁ XNMHH

2.1

KJ'IaCCI/I(bI/IKaHI/IH HCOPraHNUYCCKUX COG,Z[I/IHSHI/II;'I. HOMeHKJ'IaTypa
HCOPIraHNMYCCKUX BCIICCTB
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XUMHUECKUE CBOMCTBA BAKHEUIIIUX METAIUIOB (HATPUid, KAJIUA, KaJIbIIUH,
MarHui, aJlOMAHUAN, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX coenuHeHui. O0mme
CroCcOObI MOJYUYEHHS] METAJIJIOB

23

XUMHUYECKHE CBOMCTBA BaKHEHIIINX HEMETATOB (TAJIOTCHOB, CEPBI, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COSAMHCHUN (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX KMCIIOT, BOJOPOJHBIX COSAMHCHHUH )

24

I'enermueckas cBSI3b HEOPTraHNYCCKUX BCIICCTB, IMPUHAMJICIKAIINX K
Ppa3JIMYHbIM KJIaCCaM

2.5

WNnentudukanus Heopranndeckux coeinHeHnil. KauecTBeHHbIE peakliuy Ha
HEOPraHUYECKHE BEILECTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUU




3.1

OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMHUECKOTIO CTPOEHHS] OPraHUYEeCKUX
coenuHeHnit A.M. bytnepoBa. YriepoaHblil CKelleT OPraHuYECKON MOJIEKYJIBI.
KpaTHocTh XMMHUECKOH CBSI3U, G- U T-CBSI3H . SP3 -, sp2 -, Sp-rudpuau3anuu
opOuTaneit aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMUYECKOTO
cTtpoeHust Moaekya. ['omonoru. I'omonornyeckuii psaa. Mzomepus u uzomepsl
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[Tonste o pyHKIMOHANBHON Tpyme. OpHEeHTAMOHHbBIE
2 dexTh 3amecTuTenei
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[IpencraBnenue o kinaccu(uKauy opraHMyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTu4ecKas) U TPUBHAJIbHbIE HA3BaHUS
BAKHEWIIINX IPEICTABUTEIIEH KJIACCOB OPraHUYECKUX BEIIECTB
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CBoOoaHOpaIMKaIbHBIN M HOHHBIA MEeXaHU3MbI peakiuu. [lorsTue o
Hykieodune u snekrpoduie. [Ipasmio Mapkosuukosa. [Ipasmio 3aiiena

3.5

AnkaHbpl. XMMUYECKHE CBOMCTBA aJIKAHOB: TaJIOTEHUPOBAHUE,
JErUIpUpPOBaHUE, TEPMUUECKOE PA3NIOKEHUE, KPEKUHT, H30MEpHU3allus,
ropenue. [Tonyuenue ankanoB. [{uknoankansl. Crierudrka CBOMCTB
LMKJIOAJIKAHOB ¢ MaJIbIM pa3MepoM LukKIIa. Peakiuu npucoeiMHeHus 1
PaAMKAIBHOTO 3aMEIICHHUS

3.6

AnkeHbl. XUMHUYECKHE CBOWCTBA: PEAKIMH PUCOECTUHEHUS (TaJIOT€HUPOBAHUE,
THJIpUPOBaHUE, THIPOTraJIOreHUPOBAaHUE, THpaTalts), TOPEHUS, OKUCICHUS U
nosinMepu3zanuu. [IpoMbliuieHHbIE U 1a0OpaTOPHBIE CLIOCOOBI TIOTYUYEHUS
AJIKCHOB

3.7

Anxaauensl. XMMHUYECKHE CBOMCTBA aJIKaJUEHOB: PEaKIIUU PUCOETUHEHUS
(ruppupoBaHue, raJloreHUpOBaHKE), FOpeHUs U nosimmepuzanun. [lomyuenue
QJIKaJMEHOB

3.8

AnkuHbpl. XMMUYECKHE CBOMCTBA: PEAKLIMH TPUCOEAUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHUE, THPATALUS, THAPOTaJOreHUPOBAHUE) KaK
Coco0 MOJIy4eHUs MOJIMMEPOB U JPYTUX MOJIE3HBIX MPOAYKTOB. Peakiiun
3aMelleHus. ['opeHne aleTuieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUIsl CBAPKU U pe3Ku MeTauioB. IIpuMeHeHue anetuneHa
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Apenbl. XUMHUYECKHE CBOMCTBA OEH30J1a: PEAKITUHN AIEKTPOPHIBHOTO
3aMelleHus, IpUcoeIMHeHNs (THAPUPOBaHKe, TaoreHupoBanue). Peakuus
ropenus. OcOOEHHOCTH XUMHUUYECKUX CBOUCTB Tomyosna. [lomydenue Genzona.
Oco0eHHOCTH XUMUYECKUX CBOMCTB cTHpoia. [Tomumepusanus ctupoa.
CriocoObl 1osTy4eHHs ¥ TPUMEHEHNE apOMaTHUYECKHX YTIIIEBOI0POIOB

3.10

Cauprel. [IpenenbHbie 0OJHOATOMHBIE COUPTHI. XUMUYECKHUE CBOWCTBA:
B3aUMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HATMUHUS
THIPOKCOTPYIIIIBI, C TAJTOT€HOBOAOPOIAMH KaK CIIOCO0 MOTyYCHHUS
pacTBOPUTEIICH, BHYTPH- H MEKMOJIEKYJISIpHAsl neruaparanus. Peakius
ropenus. [TonydeHnue sTaHosa: peakiysi OpOKCHHMS TIIOKO3bI, THAPATAIIHS

STHIICHA. DTHIICHIIMKOIIb U TJIMIOCPHUH KaK NPCACTABUTCIIN NPCACIIbHBIX
MHOI'OATOMHBIX CIIMPTOB

3.11

®enon. XuMu4eckne CBOWCTBa eHoua (peakiiy ¢ HaTpHeM, THAPOKCHIOM
Hatpusi, opomom). [Tonyuenue dhenona

3.12

AJ'II))IGFI/IZ[LI. XHUMHYECKHE CBOMCTBA MNpCAC/IbHBIX aJIbACTUA0B: THAPHUPOBAHUC,
Ka4eCTBEHHBIC PEaKIIMU Ha KapOOHWIBHYIO IpyIy (peakuus "cepeOpsHoro
3epkana', B3aumozeiicraue ¢ runpokcunom menu (11). [onydyenue npeneabHbIX
aNIb/ICTH/IOB: OKUCIICHHE CIIUPTOB, TUAPATAIHS alleTHICHA. ALIETOH KaK
MPEACTaBUTENb KeTOHOB. OCOOCHHOCTH PEAKIMH OKHUCIIEHHS alleTOHA

3.13

KapOoHOBBIE KUCITOTHI. XUMUYECKHE CBOMCTBA MPEIEIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOM
KucaoThl. [lonydenue npenesbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJIEHUE aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, aJIbAETUI0B. Briciine




IpCACIbHBIC U HEMMPECACIIbHEBIC Kap6OHOBI)I€ KHCJIOTHI

3.14

Croxuble 3¢upbl 1 xupbl. COCOOBI MOTYUYEHHUS CII0KHBIX 3()UPOB.
OO6patumocTp peakiuu srepudukanuu. [I[pumeHeHne caoKHbIX 3QUPOB B
MUILEBOM 1 map(pOMepHOM MPOMBIIIIEHHOCTH. JKUPBI KaK CI0KHBIE 3(UPHI
[JIMLEPUHA U BBICIINX KapOOHOBBIX KUCIOT. XMMUUECKHE CBOMCTBA KUPOB:
THJIpUPOBaHUE, OKUCIIEHHE. | MAPOIN3, UM OMBUICHHUE, XKUPOB KaK CII0CO0
MIPOMBIIIJIEHHOTO MOJIy4Y€HHUs COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbLI4 Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMHYECKHEe CBOMCTBA TITFOKO3HI: pC€aKkuuu € y4aCTUEM CIIUPTOBLIX U
QJIBJICTUIHOM TPyl U MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHeHne TatoKo3sl, ee
3Ha4YEeHUE B JKU3HEAEATEIbHOCTU OpraHu3ma. Jlucaxapuipl: caxaposa,
MasbTO3a. BoccTaHaBnmBaromume 1 HEBOCCTaHABIMBAIOIINE JUCAXAPHIBI.
IMunponus aucaxapunos. [lonucaxapuasl: kpaxmal, riaukoreH. CTpoeHue
MaKpOMOJIEKYJI KpaxMajia, IIIMKOTeHa U LIeJUII0JI03bl. Pu3nuecKkue cBoicTBa
KpaxMasa U LEJUTI0I03bl. XMMHUYECKUE CBOMCTBA KpaxMalla: THAPOJIU3,
KaueCTBEHHAas peaklys ¢ HOJOM. XUMUYECKHE CBONCTBA LIEJIII0I03bI:
THJIPOJIN3, OTy4deHne 3(pupoB 1eintro103bl. IIoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHaX (BHCKO3a, alleTaTHbIH HIeJK)

3.16

AMUHBI. AMHHBI KaK OpraHUYECKUE OCHOBAHMS: PEAKIMU C BOJIOW, KUCIOTaMHU,
peakiys TopeHusi. AHWINH KaK MPeJCTaBUTEIh apOMATUUECKIX aMUHOB.
XWMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJICHCTBUE C KUCITOTaMH, OPOMHOM
BOJIOM, OKHCIIEHHE. [ToyueHre aMMHOB aJIKWJIMPOBAaHUEM aMMHAKa U
BOCCTaHOBJIEHUEM HUTPONPOU3BOIHBIX YIIIE€BOIOPOJIOB

3.17

AMUHOKHUCIIOTBI U O€TTKU. AMUHOKHCIIOTHI Kak aM()OTEpHBIC OpraHUYeCKIe
coenuHeHms. OCHOBHBIE aMUHOKHUCIIOTHI, 00pa3yrolire 6enku. XuMH4eCKHe
CBOICTBa OCJIKOB: TUIPOIIH3, ICHATYPAIIHsI, KaUeCTBEHHBIC (I[BETHBIC) pEaKIIUU
Ha Oenku

3.18

CrtpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIUMEPOB OT
cTpoeHus MoJieKysl. OCHOBHBIE CTIOCOOBI MOIYYEHHS BHICOKOMOJIEKYIISIPHBIX
COCTMHEHUI: peakIuy MOJMMEPH3AIINH U OJIMKOHAeHcanuu. Kinaccudukarms
BOJIOKOH

3.19

Nnentudukarms opraHidecKuX COSAMHCHNH. PelreHne sKcriepuMeHTaTbHBIX
3a/1a4 Ha Paclo3HaBaHUE OPraHUYECKHUX BEILECTB

3.20

['eHeTnueckas CBsA3b MEK/y KJIACCAaMU OPTAHUYECKUX COCTUHEHUN

XUMHUS U KU3Hb

4.1

Xumus B moBceqHeBHOM ku3HU. [IpaBuina O6ezomacHoii paboThl ¢ eIKUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH, CPEACTBAMH OBITOBOM XUMUH

4.2

XuMUA U 370pOBbE. XUMHUS B MEIUIIUHE. XUMUS U CEIIbCKOE X035SUCTBO.
X¥UMHMS B IPOMBIIUICHHOCTU. XUMUS U SHEPIeTUKA: IPUPOAHBINA U IOy THBIN
He(TsIHOM raspl, UX COCTaB U UcIoib30BaHue. CocTaB HEPTH U ee mepepadoTKa
(TpupPOIHBIC UCTOYHHUKHU YTIIEBOAOPOIOB)
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XUMHS ¥ 9KOJOTHS. XUMHYECKOE 3arpsi3HEHNE OKPY KaIOIIEH CPeabl U ero
nocnencTBus. OxpaHa ruipocdepbl, MOYBbI, aTMOC(EpHI, GIIOPHI U (hayHBI OT
XMMHUYECKOTO0 3arps3HeHus. [Ipobiema oTX0/10B 1 MOOOYHBIX MPOYKTOB.
AJNbTepHATUBHBIC NICTOUHUKHU SHEPTHU
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OO1u11e mpeacTaBIeHNs O MPOMBILIUIEHHBIX CIOCO0aX MOMYUYEHHU XUMUYECKUX
BELIECTB (Ha MpUMepe NMPOU3BOJICTBA aMMHUAaKa, CEpHOM KUCIIOTHI). YepHas u
1BeTHas MeTaTyprusa. CTEeKII0 U CUIIMKAaTHASI IPOMBIIIEHHOCTb.
[IpombrnenHast opranndeckast XuMus. CeIpbe 1J11 OpraHuuecKoi
IIPOMBILIUIEHHOCTH

Tunel pacyeTHBIX 3a7a4

5.1

Pacuétbl Macchl BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY




BELIECTBA, MAaCcCe UM 00BEMY OJJHOTO M3 YYACTBYIOIIUX B PEAKLIUU BEILECTB

5.2 Pacuets! TeruioBoro s dexra peakimm

53 Pacuersl 00BEMHBIX OTHOLICHUN Ta30B PU XUMUYECKUX PEAKLIUIX

5.4 Pacuetsl macchl (00beMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH
OJTHO M3 BEIIECTB JIAHO B M30BITKE (MMEET IPUMECH)

5.5 Pacuetsl MmaccoBo#t i 00EMHOM JJOJU BBIX0J1a TPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOIO

5.6 Pacuersl Macchl (00beMa, KOJMYECTBA BEIIECTBA) IMPOAYKTA PpEaKIuH,
€CJIM OJTHO U3 BEIIECTB JaHO B BUJIE pacTBOpa C ONpeAEICHHOW MaccOBOM
JI0JIEN paCTBOPEHHOIO BEILIECTBA

5.7 Pacuetsl ¢ ucnionb3oBaHuEM MOHATHH "MaccoBast fois", "MosspHast
KOHLIeHTpauus", "pacTBOPUMOCTD"

5.8 Haxosxnenne MonekysipHON (hOpPMYJTbI OPTaHHYECKOTO BEIIECTBA TI0 €T0

IJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIIIUX B €r0 COCTaB, UJIU 1O
MIPOJIYKTaM CropaHusi




YYEBHO-METOJIMYECKOE

OBECHEYEHUE OEPA3OBATEJILHOI'O

MPOLIECCA

OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

Pymsutuc I'.E., ®eapaman @.I". Xumus. bazossiit ypoenb. 11 knace. O0mas
xumusi. M. "I[Ipocsenienue, 2020r.
Pymsutuc I'.E., ®enpaman @.I". Xumus. ba3zossiii ypoBens. 10 kiacc.

Oprannueckas xumus. M. "l[Ipoceemenue, 2020r.

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

I'opkoBenko M.IO. TToypounsie pa3paboTKu IO XUMHUHU. Y HUBEPCATHHOE U3IaHHE.
10 xnacc. Bako, 2018r

Mapmmanosa I'.JI. I'paduueckue qukranTel mo xumuu. Pabouas terpasnp. 11
knacc. Mro, "BAKO", 2019r.

Mapmanosa I'.JI. ['paduueckue qukranThl Mo xuMun. Pabouas terpanp. 11
knacc. Mo, "BAKO", 2019r.

Muxkwutiok A.Jl. Pabouas terpanp mo xumun. K yueonuky I'.E.Pyma3utuca, ©.I.
®enpamana «Xumus. 11 kaacc., M., "Dk3amen",2019r

MuxkuTiok A.Jl. PaGouas terpaapr no xumuu. K yueonuky I'.E.Pyn3utuca, ®@.I'.
®eapamana «Xumud. 10 kimace, Mo, "Ox3amen", 2019r.

Tpoery6osa H.II. [Toypounsie pazpabotku 1o xumuu. 11 kmacc. K yueOHUKY
O.C.I'abpuensna, I'.E. Pym3utuca, Bako, 2018t

Tpoery6osa H.I1. [Toypounsie paspadorku o xumuu. 10 kimace. K yueOHuKy



O.C.I'abpuensina, I'.E. Pynzutuca, Bako, 2018r

Paneuxuit A.M. [Ilugaktuyeckuit matepuain. Xumuda 10-11. M., «IIpocBemenuey,
2020r

Ps6oB M.A. Tectol o xumuu. K yuebnuxy I'.E.Pym3utuca, @.I'. ®enpamana
«Xumus. 11 kimacc. bazoBblil ypOBEHbY.

Ps60B M. A. Tectol no xumun. K yuebnuky I'.E.Pyn3utuca, ®@.I'. ®enpamana
«Xumus. 10 kmacc. bazoBblil ypOBEHbY.

Ps6oB M.A.COopHuK 337124, yIIpaXXKHEHHUHN 1 TecTOB 1o XuMuu. K yueOHUKY
I'.E.Pyn3utuca, @.I'. ®enpamana «Xumus. 11 kaacey.

Ps60B M.A.COopHuK 3a/1a4, yIpaXHEHUI U TeCTOB 10 XuMuu. K yueOHUKy

I'.E.Pynsutuca, ®@.I'. ®enpamana «Xumusd. 10 xmacey.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

HopMmaTtuBHbIE TOKYMEHTHI cUCTeMBI 00111ero oopazosanus. — URL:
https://edsoo.ru/normativnye-dokumenty/.

®denepanbHble paboune mporpamMmsl 1o yueoHomy npeamety «Xumus». — URL:
https://edsoo.ru/rabochie-programmy/.

KonctpykTop pabouux mnporpamm mo yuyeonomy npeamery «Xumus». — URL:
https://edsoo.ru/konstruktor-rabochih-programm/.

Metonnueckue ceMuHapbl 0 yueOHOMY npeaMmery «Xumusi». — URL:

https://edsoo.ru/metodicheskie-seminary/ms-himiya/.



MeTonnueckre HHTEPaKTHBHBIC KEHCHI 10 yUeOHOMY MPEAMETY « XUMHUSD. —
URL: https://edsoo.ru/metodicheskie kejsy/.

HNHTepakTuBHBIC BUPTYaJIbHbBIE JTA0OPATOPHBIE U MTPAKTUYECKHUE PAOOTHI Ha
yrayOJIeHHOM YpOBHE TI0 yueOHoMy npenmety «Xumusi». — URL:
https://content.edsoo.ru/lab/.

Metoauyeckue nocodust no yueoHomy npenmery «Xumusi». — URL:
https://edsoo.ru/mr-himiya/.

Matepuaiibl o Boripocam GopMUpoBaHusi GYHKIIMOHATBEHON TPaMOTHOCTH. —

URL: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/.

bubnuoreka [{OK https://m/edsoo.ru

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

http://school-collection.edu.ruEnunas komnexuus 1mudpoBeIx 00pa3oBaTEIbHbIX
pecypcoB

http://fcior.edu.ru denepanbHbiii IEHTP HHHOPMAITMOHHO-00PA30BaATEIHHBIX
pecypcoB (OILINOP)

http://college.ru/himiya/ OTKpBITBINA KOJIIEIK: XUMHUS

http://www.chemnet.ru [lopran ¢yHIaMeHTaTbHOTO XUMHUUYECKOTO 00pa30BaHUs
Poccun

http://him.1september.ru Bee st yautens xumuu

http://school-sector.relarn.ru/nsm/ Xumus 11 BceX: WILTIOCTPUPOBAHHBIC



MaTtepualbl o 00IIel, OpraHuYeCKO 1 HEOPTraHUUECKON XUMUU
http://chemistry.narod.ru Mup xumuu
http://him-school.ru Bupryansnas Xumuueckas [llkomna

Poccuiickas snekTponHas mkona (resh.edu.ru)
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