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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CPEAHEro 00111ero o0pazoBaHus pa3padoTaHa Ha
ocHoBe @DenepanpHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoii ®Deneparnuu», TpeOOBaHMM K pe3yjabTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTenpHON TporpaMMbl  cpemHero obmero oobpaszoBanms (DPOIT  COO),
npe/cTaBiICHHbBIX B DenepalibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuumu mnpenofaBaHus Y4eOHOro ImnpeameTa «XuUMUS» B
oOpa3oBarenbHbIX opraHu3auusax Poccuiickoil denepannu, peanu3yroluX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanmu Ha tniepuon ao 2025 roma» (Pacmopsikenue
[IpaButenscTBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JIOB K pa3pabOTKe MPOrpamMMbl 10 XUMHUH, K OMPEIETICHUI0 00IIeH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U Pa3BUTUS OOYyYarOUIUMXCs CPEICTBAMH Yy4eOHOTro
npeamera «Xumus» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIH
koHrentyanpHbie TosiokeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
collepKaHUs, PE3yJbTaTOB OOy4YeHHs] U TpeOOBaHMM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe 00pa3oBaHUE, MOIy4aeMO€ BBITYCKHUKAMH 0011e00pa3oBaTebHON
OpraHu3alliM, SIBJISETCSA HEOTHEMIIEMOM YacThi0 HMX OOpa30BaHHOCTH. OHO CIIyKHUT
3aBEPIIAIOIIUM OSTAllOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJIFOUEBBIX I[EHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHUCTEME XMMHUYECKOTO 0O0pa3oBaHMUS.
OTH LICHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHUS
1 oOLIeH KyJbTypbl YEJIOBEKA, a TAaKXKE HKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0pOBbIO M THpUpogHOW cpexne. Peamusyercs xumuueckoe oOpa3oBaHME
oOyJaroluxcsi Ha ypOBHE CpeIHEro ooOuero oOpa3oBaHUs CpEeACTBAMH Y4YEOHOIO
npeaMera « XuMus», COAEPKaHUE U MOCTPOEHUE KOTOPOTO OIMpPEETIEHbl B MporpaMmme
M0 XUMHH C YYETOM CNeU(UKN HAYKW XUMUHU, €€ 3HAUYCHUS B MO3HAHUU TIPUPOJIBI U B
MaTepualbHOW >KM3HM OOILIECTBA, a TAKXKE C YYETOM OOUIMX LieJed W MNPUHLUIIOB,
XapaKTEepPU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIiero oopa3oBaHus
B Poccuiickoit denepanum.

XUMHSI KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HWIrpaeT ocoOyk poyib B
COBPEMEHHOW LUBWJIM3AIMK, B CO3JaHUM HOBOM 0a3bl MaTepHabHOM KyJIbTypbl. OHa
BHOCUT CBOW BKJIaJ B (OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE€ LIEJIOCTHOTO TMpEACTaBiIeHUs 00 OKpYyXKallleM MHpEe KaKk O €JIMHCTBE
NPUPOJLI U 4YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHUM Ha OCHOBE TOHMMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aWMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JIACTIMU MPUMEHEHUS.

TecHO B3aMMOJACHCTBYSL C JAPYrMMU €CTECTBEHHBIMH HAayKamH, XHMHS cCTajla
HEOTHEMJIEMON YacCThI0O MHUPOBON KYJIBTYPbl, HEOOXOAMMBIM YCJIOBHEM YCIIEITHOTO



TpyJa M JKU3HU Kaxzaoro uwieHa oOmiectBa. CoBpeMEHHass XUMHUSI Kak Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKMX TEXHOJOTUI HANpaBiieHA Ha pEUICHUE TJI00ATbHbBIX
npo0iieM YCTOMYMBOTO pPa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOM, HSHEPTreTUYECKOMH,
MUILEBOM, SKOJIOTMYECKON O€30MMaCHOCTH U OXPaHbI 37J0POBbSI.

B coorBercTBHM ¢ OOmMMH [EISIMH W TPUHIWAIIAMHA CPEIHEro OOIIero
oOpa3oBanusi cojepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHBb
U3Y4YECHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOATOTOBKY
00y4Jaronuxcsi, HEOOXOAUMYIO UM JISI BRIPAOOTKH MHUPOBO33PEHUYCCKUX OPHUEHTHUPOB,
YCHENTHOTO BKJIIOYCHHS B KU3Hb COIIMYMA, TPOJOJKEHUS 00pa30oBaHUs B Pa3IMYHBIX
00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocrapisomuMHu  nipeaMeTa «XUMHUsD» — SBISAIOTCS  0a30Bble  KYpChl  —
«Oprannyeckas xumusi» U «OOmas W HeopraHWYeckas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBISAIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMa
3HAHUW MO HEOPTraHUYeCKON XUMHUM (C BKJIIOUYCHHMEM 3HAHUW M3 OOIIEed XUMHUHU) U
oprannueckoil xumuu. DOpMHUpPOBAHME JAHHONW CUCTEMBl 3HAHUW NPH HU3YUYECHUH
npeaMeTa 00ecreyruBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckass XuUMHs» cPopMHpOBaHA B MporpaMMe IO XHUMHUU Ha OCHOBE
CHUCTEMHOTO TOJX0/Ia K U3YYEHHUIO0 y4eOHOro Marepuasna U oOyCJIOBJIEHA UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUU Ha ONMPEJEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpraHMYeCKON XMMHUHU BEIIECTBA PAacCMaTPUBAIOTCS HA YPOBHE KJIACCHUYECKOU
TEOPUU CTPOCHUSI OPTAaHUYECKUX COCTUHEHMM, a TaK’Ke€ Ha YPOBHE CTEPEOXUMUUYECKHUX
U DJIEKTPOHHBIX MPEACTaBICHUNA O CTpoeHUHU BemiecTB. CBeleHHs 00 M3yyaeMbiX B
Kypce BEeIeCTBax JalOTCsA B PA3BUTUU — OT YTIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COE€IUHEHHMU. B Kypce OpraHMyeckod XUMHUHU IIOJy4aroT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs IEPBOHAYAIILHbBIC
MPEJCTABICHUSI O XUMHMUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMpPHU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN PEAKIINH.

[lon HOBBIM yrjaoMm 3peHHss B mpenMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs W3Y4YEHHBII Ha ypOBHE OCHOBHOTO o0OIero o0pa3oBaHUs
TEOPETUYECKUI MaTepuasl U (HAKTOJIOTHUYECKUE CBEACHUS O BEIIECTBAX M XMMHUUYECKOM
peakiuu. Tak, B 4acTHocTH, B Kypce «OOmas #u HeEOpraHWYecKas XHUMHU»
OOyJaronuMcsl MPEOCTABIISIETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOIUYECCKOTO
3aKOHa C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UINH, TIy0Xe TOHSTh
HCTOPUYECKOE U3MEHEHHE (PYHKIMA OTOrO 3akoHa — OT oOoOmaromed 10
OOBSICHSIFOIICH M TIPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMM O BAXKHEMIIHMX BEIIECTBAX, MX COCTABE, CTPOECHHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XHUMHUYECKUX pEaKUHsIX, WX CYIIHOCTH U



3aKOHOMEPHOCTSIX NpOTEeKaHus JnonosHseTcs B Kypcax 10 m 11 kmaccoB snemeHTamu
COZIEpKaHMS, UMEIOIIMMU KYJIbTYPOJOTMYECKAN U MPUKIAAHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3M XUMUU C JPYTUMHU HAyKaMH, PACKpPBIBAIOT €&
poJib B TO3HABATEIBLHOM W MPAKTHUUYECKON AEATEILHOCTU YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUS K MPOIIECCY TBOPUECTBA B OOJACTU TEOPUU U MPAKTUYECKHUX
NPWIOKEHU XUMHUHU, MOMOTAIOT BBIMTYCKHUKY OpPUEHTHPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBSA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAThH
nH(OPMAITUIO U IPUMEHSTH €€ NJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U HKCHEPUMEHTAJIbHBIX MCCIEN0BAaTENbCKUX 3aJad. B 1ernoM copep:kanue yuyeOHOTo
npeaMera «XuMHUs» JAHHOTO YPOBHSI MU3YyYEHHUS! OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Y
0oOy4Jaronuxcsi MUPOBO33PEHUYECKON OCHOBBI 1Jisi MOHMMaHug GuiaocoPckux uaew,
TaKuX KakK: MaTepualbHOE €IUHCTBO HEOPTraHMYECKOTO W OpPraHWYEeCKOro Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM W CTPOCHHUEM, ITO3HABAEMOCTH
MIPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKIY HOBBIMU
(dakTaMu M TEOPETHUYECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJM XMMUU B PEIICHUH
AKOJIOTUYECKUX TPoOJieM, a Takke MpoOiieM COEPEKEHUSI IHEPreTHUECKUX PECYpCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnane penienus 3amay BOCIHUTAaHUS, PA3BUTUS M COIMATU3AIMU 00YUYaIOIITUXCSI
MPUHATBHIE MPOTPAMMOM MO XUMHUM TMOJXOJbl K ONPEACICHUIO COJCpKaHUsi U
MOCTPOEHUSI TIPEJMETa MPEeayCMAaTPUBAIOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX
JEUCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE MJIs PA3IUYHBIX BHUIOB JIEATEIbHOCTH:
perieHus npooOsemM, MOMCKa, aHauu3a U 00pabOTKM MH(MOpMAIUU, HEOOXOIUMBIX IS
MPUOOPETEHUsS  OMbITAa  MPAKTUUYECKOM UM HMCCIEAOBATEIBCKOM  JIESITEIBHOCTH,
3aHUMAIOIIEH BAXKHOE MECTO B ITIO3HAHUM XUMUU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHHs, TaK U Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHMs, NPH OIpeaSICHUN
COAEPKATEIIbHON  XAPAKTEPUCTUKU ILEJIEH HW3Yy4YEeHUs TMPEeIAMETa HaNpaBICHUEM
MEPBOCTECIICHHON 3HAYUMOCTH TPAJAUIIMOHHO TMpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKOM Hayku Kak o00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
NEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyibTypbl. C
METOJAUYECKOM TOYKMA 3PEHHUS] TAaKOM NOAXOA K ONPEACICHUIO LEJNeH W3y4YeHUs
MpEIMETA SABJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS TJAaBHBIMU LEJISIMUA HW3Yy4YE€HUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:

e (opMHUpPOBaHHE CUCTEMBl XUMHUYCCKUX 3HAHUN KaK BAKHEHIICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHpPA, B OCHOBE KOTOPOM JIeKAT KIOUYEBHIC
NMOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XMUMHUHU, OCBOCHUE SI3bIKA HAYKU,
YCBOCHUE 151 MMOHUMaHUE CYIIHOCTH JOCTYITHBIX 0000111eHUH



MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHWE C WCTOPUEH WX pa3BUTUSA U
CTaHOBJICHWS,

e (opmupoBaHWE W Pa3BUTHE MPEICTABICHHA O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIMi, HEOOXOMUMBIX ISl MPUOOPETEHUSI YMEHUU
OPHEHTHUPOBATHCSA B MUPE BEIIECTB U XUMHYCCKHUX SBIICHUM, UMEIOIINX MECTO B
IpUPO/JIe, B MPAKTUYECKON U TOBCETHEBHOM JKHU3HM,

e pa3BUTHE YMEHUU M CIOCOOOB JESITEIHLHOCTH, CBS3aHHBIX C HAONIOEHUEM H
00BSCHEHHEM XHMHYECKOTO IKCIIEPUMEHTA, COOTIOACHUEM MPaBUIT 0€3011aCHOTO
oOpallleHHUsI C BEIIECTBAMM.

Hapsimy ¢ »Tum, coaepkatenbHas XapaKTEPHCTHKA IENe W 3amad M3yYCHHS
npeaMeTa B MporpaMMe MO XMMHH YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBHH C
HOBBIMM TIPUOPUTETAMH B CHUCTEME cpeaHero obmiero oOpazoBaHusi. Ceroans B
MPETNOIaBaHNM XUMHH B OOJBINCH CTENEHW OTHAETCA MPEATNOYTECHUE MPAKTUIECKON
KOMITOHEHTE COJIepKaHUsI OOy4deHUsS, OpUEHTUPOBAHHOW HA MOJTOTOBKY BBITYCKHUKA
0011e00pa3oBaTeNbHON  OpraHU3alluM, BIAJCIONIEr0 HE HA0OpOM 3HAHUM, a
(YHKIMOHATBLHOM TpaMOTHOCTBIO, TO €CTh CIOCOOAMHU W YMEHUSIMHU aKTHUBHOTO
MOJIyYeHUS] 3HAHUW ¥ MPUMEHEHHUS UX B PEATbHON JKU3HU JIJIS PEIICHUS TPAKTUYECKUX
3ajad.

B cBs3m ¢ 3TUM mpu M3Y4YEHUU TIPEAMETa «XHUMHS» JTOMUHHUPYIOIIEEe 3HAUCHHEC
MpUOOPETAIOT TaKUE LU U 3a]]a41, KaK:

ajganTaius oO0ydJarouuxcsi K YCIOBUSM JUHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
(hOopMHUpPOBaHNE MHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CHTYAIHSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre y 0OYHaArONIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHUE /IS PAa3IUYHbIX BUJIOB JEATEILHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaiau3a MW o00paboTku uHGPOpMAalMK, HEOOXOAUMBIX IS
MPUOOPETEHUST OMBITA JACSITCIBHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B TMO3HAHWUU
XUMUHU, a TakXKe JUIS OLIEHKH C TIO3UIUN HIKOJOTHYECKON Oe30MacHOCTH XapakTepa
BIIUSIHUSI BEIIECTB M XUMHUYECKUX IMPOIIECCOB HA OPraHM3M YEJOBEKAa M MPUPOIHYIO
cpeny;,

pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HWHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEM OO0ydJarolUXcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIC
3HaHUS 0 XUMHH B COOTBETCTBHHM C YXM3HCHHBIMH MOTPEOHOCTSIMH, HUCIOJIb30BATh
COBpPEMEHHBbIC HMH(POPMAIMOHHBIE TEXHOJIOTHUU JUIsl TIOWCKAa W aHaln3a Y4yeOHOU W
HAyYHO-TIOMYJIIPHOM MH(POPMAITUHA XUMUIECKOTO COJICPKaHUS;

dbopMHpOBaHNE W Pa3BUTHE Yy OOYYAIONIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIICHNS, HaOJF01aTeTbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpPBIE OCOOCHHO



HEOOXOAWMBI, B YAaCTHOCTH, TNpPU IUTAHUPOBAHMHM U TIPOBEACHUHM XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y  oOOydarommxcs  yOeXAEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBIEHHOCTH XUMHUH, €€ BaXHOW pPOJM B PEIICHUU T[JIOOATBHBIX MpoOieM
paIoOHAIBHOTO MPUPOJOTIONH30BAHMS, TOMOJHEHUS JHEPIeTUYECKUX PECYPCOB H
COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpeKHOTO
OTHONICHUS K TIPUPOJIE W CBOEMY 3J0POBBIO, a TaKXkKe TMPUOOPETEHUS OIbITa
WCIIOJI30BAHUS TIOJNIYYCHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yuebHoM mnane cpemnero oOmiero oOpa3zoBaHUs MPeAMET «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYyYHBIC TPEAMETHI.

OO1mee 4YMCIO YacoB, OTBEACHHBIX IS M3yYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero odiiero odpazoBaHusi, coctapisier 68 yacos: B 10 kinacce — 34 yaca (1 yac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COILEPXAHUE OBYUYEHUASA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHWyecKod XHWMHH: €€ BO3HHKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepuasoB. Teopus CTPOCHHUS OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, e€ ocHOBHbIE MoJjokeHUs. CTpyKTypHbIE (POPMYIIbI
OpraHUYecKuX BenlecTB. ['omMoiiorus, u3omepus. XUMHYECKasi CBA3b B OPTraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKalud OpraHUueckux BemlecTB. HomenknaTtypa
OpraHUYeCKUX COCIUHEHUM (cucTemMaThueckas) U TpPUBUAJIbHBIC HAa3BaHUS BOKHEUIIIUX
Npe/icTaBUTENeH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHS BEIIECTB W HUX IPEBPAILCHHIA:
O3HaKOMJIEHUE ¢ 00pasllaMM OpPraHUYECKUX BEIIECTB U MaTepHaJlaMH HAa MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJICHUE U OIHCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPAILCHUI0 OPraHMYECKUX BEIIECTB IIPU
HarpeBaHuu (IUI1aBjieHHWEe, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — NMPOCTEUIINE
IIPEJICTABUTENN AJIKaHOB: (PU3MUECKUE U XUMUUECKHE CBOMCTBA (PeaKLMy 3aMEIEHUS U
TOpPEHMsI ), HAX0XKJIEHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTWUYECKHH psAf. OTWIEH U MPOMHIEH —
MPOCTEUILINE TPEICTABUTENN AIKEHOB: (PM3MUYECKHE U XUMMUYECKHUE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJOT€HUPOBAHUS, TUAPATALMH, OKHUCIEHHS U MOJUMEpPU3ALINH),
MIOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u wMerunOyrtaaueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKUE CBOMCTBa (peakuus mnonuMepusanuu). [lodyyeHue CUHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHs, TOMOJOTMYECKUI psn. ALETUIEH —
NpOCTEHIINK MpeACTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (GU3NYECKUE U XUMHUUECKUE
CBOMCTBa (peakuuud TUAPUPOBAHUSA, TaJOIC€HUPOBAHMS, TUIApATALUU, TOPEHHUS),
MOJIyYeHUE U MPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (QU3NYECKHME M XUMHUYECKHE CBOWCTBA
(peakuuu rajoreHupoBaHUS W HUTPOBAaHMS), IMOJYYEHHUE WU OpPUMEHEHUE. Tonyon:
cocmas, cmpoeHue, guzuieckue U XumMuieckue ceotucmea (peaxkyuu 2an02eHuposanus u
HUMpOBAaHUsL), nojiyyeHue u npumeHnerue. TOKCUUHOCTh apeHOB. |'eHeTHyecKasl CBA3b
MEXy YTIE€BOAOPOAAMHU, MPUHAICIKAIIUMHU K PA3IMYHBIM KJIACCAM.

[IpupoHbie CTOYHUKH YTIIEBOOPOAOB. [IpupoaHblil ra3 u nonyTHble HEQTIAHbBIE
razpl. Hedts u e€ mpoucxoxaenue. CrmocoObl mepepadoTKu He(TH: MeperoHka,



KPEKUHT (TEpMUYECKH, KaTanuTUYecKui), nuposn3. IIpoaykTel nepepadboTku HEPTH,
UX MPUMEHEHHE B NPOMBILUIEHHOCTH U B ObITy. KaMeHHBIN yrojip M HPOAYKTHI €ro
nepepadoTKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEHIECTB W HUX IPEBPAILECHHIA:
O3HaKOMJIEHHE ¢ 00pasllaMy MJIACTMAacC, KaydyyKOB W Pe3uHbl, Koyuiekiun «HepTte» u
«YTronb», MOJEIMPOBAHUE MOJIEKY] YIJIEBOAOPOJOB M TaJOr€HONPOU3BOJIHBIX,
IPOBEACHNE IPAKTUUYECKON PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Brluucienus no ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM NPOAYKTOB PEAKIIUH).

Kucinopoacoaepxxamme opranudeckue CoeJHHEHUS

[IpenenbHbIE OTHOATOMHBIE CHUPTHI. METAaHO M 3TAaHOJI: CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA (pEaKIMU C aKTUBHBIMU METalJIaMH, Tajore€HOBOJIOPOJIAMHU,
ropeHue), MpuMeHeHrne. BogopoaHbIE CBSA3M MEXAY MOJIEKYyJaMu cnupToB. JlelicTBue
METaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CUPTHI. DTUICHIVIUKOIb U TIULEPUH: CTPOEHUE, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJECHCTBUE CO WHICIOYHBIMH METaJUIAMH, KaueCTBEHHAas
peakius Ha MHOTOATOMHbIE€ cUpThl). JleiicTBHEe Ha opraHu3M uesjoBeka. [IpumeHnenue
[IALEPUHA U ATWICHIJIMKOJISL.

®DeHOo: CTPOEHHUE MOJIEKYJIb, (PU3HMUECKUE U XUMUUECKHE CBOMCTBA. TOKCMUHOCTD
¢denona. [Ipumenenue enona.

Anbaerunpl U kemonwvl. DopManIbAeTul, alleTalIbAECTUA: CTpOeHuE, (PU3NUECKUE U
XUMUYECKUE CBOMCTBA (peakUWd OKHUCIEHUS U BOCCTAaHOBIJICHMS, KAau€CTBEHHbIE
peakuyn), NOJIy4eHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAas M YKCyCHas
KHUCJIOTBL: CTPOCHHE, (PU3MYECKHME U XMMHYECKUE CBOMCTBa (CBOMCTBA, oOLIMe s
KJIacca KUCJIOT, peakius dTepuuKalum), nojdydyeHue u npumeHenue. CteapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEJACTaBUTEIHN BBICIIMX KapOOHOBBIX KUCIOT. Mblila Kak coJu
BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JEHCTBHE.

CrnoxHble >QUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenune xupoB. bruonornyeckas posb KUPOB.

VYrieBoapl: cocTaB, KiacCUPUKaLMs YriIeBOAOB (MOHO-, AU- U MOJHCAXapUIbl).
['moko3a — mpocTelmmii MOHOCaxapwa: OCOOCHHOCTH CTPOEHHUS  MOJIEKYIIbI,
busnvyeckrue M XUMHUYECKHE CBOMCTBa (B3ammonmeiictBue ¢ ruapokcuaom wmean(ll),
OKHCJIEHME aMMHauHbIM pacTBopoM okcupaa cepedpa(l), BocctanoBienue, OpoxeHue
IIFOKO3b1), HAXOXACHUE B MPUPOJIE, MPUMEHEHUE, Ouosorudeckas poisib. dorocunres.
@pyKTO3a KaK U30MEP TIIFOKO3BI.




Kpaxman u wnemmono3a kak OpupoAHble mnojduMepbl. CTpoeHHe Kpaxmaia |
LEeJUTI0JI03bl. PU3NYECKHEe U XUMUUYECKHE CBOMCTBA KpaxMmala (TUIpOsIn3, KaueCTBeHHAs
peaKiusi C UOJOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsI BEIIECTB M MX MPEBpaALICHUN:
MpOBeJICHIE, HAOMIOICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKHUCIEHUE JTaHOJIA OKCHUIOM
menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C THUIPOKCUIIOM
meau(ll)), ampaerugoB (OKHCIEHHE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l) u
ruapokcugom  Menu(ll), B3aumoneiicTBHE Kpaxmana C  HMOJOM), MPOBEJCHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnrlie 3agaun.

Boluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJIHOTO BEIECTBA WJIM MNPOAYKTa pPEakUuMyd 10 HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB MM MPOAYKTOB PEAKIIIH).

A3oTcozeprkamme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(OTEpHbIE OpraHUYecKue coeauHeHus. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMEpE TIUIMHA). bruonorudeckoe 3HaueHUe
aMmuHOKucoT. [lenTuasl.

benkn kak nOpuUpOIHBIE BBICOKOMOJICKYJApHbIE coenuHeHus. [lepBuyHasi,
BTOPHUYHAS U TPETUYHASI CTPYKTypa OEJKOB. XMMUUYECKHE CBOMCTBA OEJIKOB: TUAPOIIH3,
JIeHaTypallys, KaueCTBEHHbIC PEaKIUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbI HW3YYEHHs] BEIIECTB M WX MPEBpAILCHUI:
HaOIIOZICHUE W OINMCAaHWE JEMOHCTPALMOHHBIX ONBITOB: JI€HATypalus OEIKOB MpHU
HarpeBaHUM, LIBETHBIE PEAKIINK OEIIKOB.

BricokoMouieKyIsIpHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHUSI XUMHH BBICOKOMOJIEKYJIIDHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALNU, CPEAHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOABl CHHTE€3a2 BBICOKOMOJIEKYJISIPHBIX  COCAUHEHUN —
MOJIMMEPU3ALUS U TTOJIMKOHEHCALIHS.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M MX MPEBPALICHUN:
O3HAKOMJIEHHE C O00pa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanusi MeXnpeIMETHBIX CBA3EH MPHU M3YUYEHHH OpraHru4ecKkod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Ye€pe3 HCIOJb30BaHHME KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHSATHUM, SBISIOMIUXCS CUCTEMHBIMU JJIi OT/ACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SBJICHUE, HAy4yHbIH (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHaINW3, CUHTE3, Kilaccu(uKalus, NEepUOAUYHOCTb, HAOJIOJIEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE.

®u3uka: Marepus, JHEPTUsl, Macca, aTOM, JJIEKTPOH, MOJIEKYJIA, SJHEPreTUYECKUI
YpOBEHb, BEILIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE BEUIeCTBa, (UINUECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUSI.

buonorus: knerka, opraHuszM, Ouocpepa, OOMEH BELIECTB B OpraHHU3ME,
dboTtocuHTEe3, OHMONOrMUYECKH aKTHBHBbIC BemlecTBa (O€NKH, YIJIEBOABI, KHPHI,
bepMeHTHI).

['eorpadus: MuHepanbl, TOPHBIE MOPOABI, MOJE3HBIE MCKOIMAEMBbIC, TOILIUBO,
pecypchl.

TexHoorus: NUIIEeBbIE NPOLYKTHI, OCHOBBI PAllMOHAIBHOIO IUTAHUS, MOIOIIHE
CPEACTBA, JIEKAPCTBEHHbIE M  KOCMETHMYECKHE Ipenaparbl, MaTepuaiabl U3
HCKYCCTBEHHBIX M CHUHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKUI 31eMeHT. ATOoM. Spo aToma, MU30TOMbl. DJIEKTPOHHAs O00O0JIOYKA.
DHEpreTHYecKre YpOBHH, IMOMYPOBHH. ATOMHBIC opOWTanmw, S-, P-, d- DIEMEHTEHI.
Oco0eHHOCTH pacnpeiesieHus IEKTPOHOB 110 OpOUTAISIM B aTOMAaX AJIEMEHTOB NIEPBbBIX
YeThIPEX MEPUOIOB. DNEKTPOHHAS! KOHPUTypaIusi aTOMOB.

[lepnonmueckuit 3akoH U [leproanueckas cucreMa XUMUYECKHUX demMeHToB JI. WM.
MenneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA U [leproanyeckoil CHCTEMbl XUMUYECKUX
anementoB [J[. WM. MeHneneeBa € COBPEMEHHOM TEOpPHENM CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHs] CBOWCTB XMMHUYECKHX 3JIEMEHTOB U 0Opa3yeMbIX HMHU
IIPOCTBIX U CJIOXKHBIX BELIECTB IO IPYIIIAM M MEpHOAaM. 3HAYEHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XMMHUUECKast CBSI3b. BUIbI XUMHUUECKO# CBsI3M (KOBaJICHTHAs
HEeNoJIsIpHasl M TMOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUA
KOBAQJIEHTHON XMMHUYECKOU CBsI3M (OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIN). Bomopoanas
CBA3b. BalleHTHOCTB. DNEKTpOOTpULIATENIBHOCTE. CTeneHb OKUCIIEHHs. VIOHBI: KaTHOHBI
Y aHUOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[lonatne o pgucnepcHbIX cucrtemax. VICTUHHBIE W KOJUIOWIHBIE PacTBOPHI.
MaccoBas 10Ji1 BELIECTBA B paCTBOPE.



Knaccudukanus nHeopranudyeckux coeanHeHuil. HoMeHkiaTypa HeopraHu4ecKux
BEIIECTB. |'€HeTHMYecKass CBA3b HEOPraHWYECKUX BEUIECTB, MPUHAMICKAIUX K
Pa3JIMYHBIM KJIaCCaM.

Xumunueckas peakuus. Knaccuduxaiuss XuMHUecKUX peakuuidi B HEOPraHMUECKON
U OpPraHUYEeCKON XMMHHU. 3aKOH COXPAaHEHHsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U
PEBPALEHUS SHEPTUN NP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (dakTopoB. OOpaTHUMbIC
peakuuu. XuMudeckoe paBHoBecue. DaKTOPHI, BIUAIOIIME HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

OnexTponutuueckas auccorumanus. CuibHble U cialbie dnekTponuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, EIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAIbHBIE METOJIBl  M3YYEHHMS BEIIECTB W WX MPEBPAIICHUN:
neMoHcTpauusa Taomun «llepuoguueckas cuctema Xxumuyeckux sneMmentoB /I, .
MenneneeBay, wu3ydyeHUE MOJENEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJCHUE |
OMHCAaHUE JAEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OIBITOB (pa3yiokKEHUE MEPOKCUaA
BOJIOPOJia B NPUCYTCTBUM KaTalau3aTropa, OIPEACIICHUE CPElIbl PacCTBOPOB BELIECTB C
MIOMOILbIO YHMBEPCAIIBHOIO HMHJIMKATOpa, PEeakUWd HOHHOTO OOMEHa), MpPOBEIACHUE
MPaKTUYECKOM paboThl «BiusHME pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOMN
peaKLmn.

Pacuérnble 3anaumn.

Pacuérel 110 ypaBHEHUSIM XMMUYECKUX PEAKIHU, B TOM YHCJIE TEPMOXHUMUYECKUEC
Pacy€ThI, pacy€Thl C UCITOIB30BAHUEM MTOHATHS «MACCOBas JT0JIS BEILIECTBAY.

Heoprannueckasi xummust

Hewmeramel. Ilonoxenue nHemeramoB B llepuonuueckon cucreme XUMHUYECKHUX
sanemenToB JI. M. MeHnneneeBa W OCOOCHHOCTH CTpO€HUSI aTOoMOB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHS HEMETaUIOB (Ha NpUMEpPE KHUCIOpOAa, CEPHI,
dbocdopa u yrinepona).

XWMHYECKHE CBOWCTBA BAXKHEHIIMX HEMETAIOB (TajJOreHOB, CEphl, a30Ta,
docdopa, yriaepona U KpeMHHUS) U UX COSTUHCHHH (OKCHIOB, KHUCIOPOICOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COETMHEHHM).

[IprmeHeHne BaXKHEUIINX HEMETAIIOB U UX COCMHEHUMN.

Meramnsbl. Ilonoxenue wmeramnoB B Ilepuoandeckonl cucreMe XUMHUYECKUX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX O0O0JIOYEK
atomMoB MeTaymioB. OOmue ¢usudyeckue cBoicTBa MetaioB. CrilaBbl METAJIIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATPUM, Kallui, KaJdbllUid, MarHUH,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIh) U UX COCTUHECHUIA.



OO6mue crnocoObl mosiydeHuss MeTauioB. [IpumeHeHHe MeTa/uioB B OBITY H
TEXHUKE.

DKCNEPUMEHTAIbHBIE METO/IbI U3YYEHUS BEIIECTB U MX MPEBPAILCHUN: U3YyUCHUE
KoJulekiuu ~ «Mertamiel W CIUIaBb»,  OOpa3lOB  HEMETAIOB,  PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJACHUE U OINHCAaHUE JEMOHCTPALIMOHHBIX U
Ja00pAaTOPHBIX ONBITOB (B3aMMOJICMCTBHE THAPOKCHIA AQIIOMUHHS C PacTBOpaMH
KHUCJIOT U IIeJ0UYel, KaueCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

PacuétHnie 3agaun.

Pacuétel maccel BemiecTBa WM 00bEMAa Ta30B MO HW3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMK BEHIECTB, PACUETHI
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIMHU, €CIIM OJHO U3 BEIIECTB
UMEET MIPHUMECH.

XHUMHUA U JKU3Hb

Ponp xumuum B 00eCleYEHUM HKOJOTUYECKOM, HSHEPreTUYECKOW U MHIINEBOM
0€30I1aCHOCTH, Pa3BUTHH MEIUIIMHBI. [IoOHATHE 0 HAYYHBIX METOJaX MTO3HAHUS BEIICCTB
Y XUMHUYECKUX PEAKIIUH.

IIpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMIAX HPOMBIIIICHHOTO MOJIYYCHUS
Ba)KHEHIIINX BEILIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE =~ MaTE€pHalibl, KpAacKu, CTEKJIO, KepaMHKa, MaTepualibl s
AJICKTPOHUKH, HAaHOMAaTepHaJIbl, OPraHUICCKUE U MUHEPaAIbHBIC YI00PCHUS.

XUMHSIT W 3I0POBbE YEIIOBEKA: TMPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBwiia OE30MaCHOrO0 HUCIOJIb30BAHUS IMPENapaToB OBITOBOM XUMHUHU B
MMOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBSI3€H MPU U3YYCHUH OOIIEH M HEOPraHMYECKOM
xuMud B 11 Krmacce oCylIeCTBIISIETCSl Yepe3 MCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TMOHSTUWA, TaK W TIOHATUH, SABJISIOIIMXCS CUCTEMHBIMH ISl OTHEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC MIOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajgu3, CHHTE3, KIacCu(HUKAIUs, TEPUOJUYHOCTh, HAOIIOJICHHE, OSKCIICPUMEHT,
MO/JICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®dusukKa: Marepus, SHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIN, PAaJUOAKTUBHOCTb, MOJIEKYJIAd, JSHEPreTUYECKUN YPOBEHb, BELIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHE BEIIeCTBA, (PU3MUCCKHME BEIMYMHBI M CIWHHIBI HX
W3MEpPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, sKocucTeMa, Ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.



['eorpadusi: MuHepasbl, TOpHbIE MOPOABI, IOJIE3HbIE HCKOMAeMble, TOIUIUBO,
pecypchl.

TexHonorus: XUMUYECKass MPOMBIILUIEHHOCTh, METAJLTyprusi, MPOU3BOACTBO
CTPOMUTENBHBIX  MAaTE€pUANIOB, CEIbLCKOXO3SIICTBEHHOE  MPOU3BOJACTBO,  IHIIECBas
MIPOMBIILICHHOCTb, dapmarneBTHUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO
KOCMETUYECKUX  MpernaparoB, IMPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTepHuasoB,
AJIEKTPOHHASI POMBIIIIIECHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO  ycraHaBiuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
oOyyalolmuMuCa MporpaMM  cpeaHero  oOmiero  oOpa3oBaHUs — (JIMYHOCTHBIM,
METaNpeAMETHBIM U IpeaMeTHbIM). HayuHo-MeToauueckoii OCHOBOW il pa3paboTKu
IUIAaHUPYEMBIX PE3YJbTAaTOB OCBOCHHUS MPOTpaMM CpPEIHEro OO0IIero oOpa3oBaHMs
ABIISIETCSL CUCTEMHO-/1EITEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBUM C CHCTEMHO-JESATEIBHOCTHBIM TIOJXOAOM B  CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeaMeTa « XMMUsS» Ha YPOBHE CPEIHEro OOIIero
o0Opa30BaHMsI BBIJEIIEHBI CIEYIOIINE COCTABIIAIOIINE:

OCO3HaHHE OOYYaIOIIMMUCA POCCUMCKOM TIpakJaHCKOM HWAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICTICHHIO;

HaJIMYMEe MOTHBALIMU K 00y4EHUIO;

LICJICHAIPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEH ¥ UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh U CHOCOOHOCTh OOY4YaloOIIMXCS PYKOBOJCTBOBAaThCS B  CBOEH
ACSTEIbHOCTH  [IEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMHU, MPHUCYIIMMH II€IOCTHOM
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJINYUE PaBOCO3HAHUS HKOJIOTUYECKOMN KYJIbTYphl U CIOCOOHOCTH CTaBUTh LEIH
U CTPOUTD KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOSHUS IIpeaMeTa « XUMHUS» JOCTUTAIOTCS B €TUHCTBE
y4eOHOW M BOCHHUTATEIHHOW NEATEIHPHOCTH B COOTBETCTBHH C TyMaHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U HJI€ATTaMH POCCHICKOTO
Ipa)XIaHCKOIro 00IeCTBa, MPUHATHIMU B OOLIECTBE HOPMaMU U MPaBUIIAMU MOBEICHUS,
CHOCOOCTBYIOLIMMH MPOLIECCAaM CaMOIIO3HAHHUSA, CaMOpPa3BUTHUS W HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTH 00YUaIOITIXCS.

JInuHOCTHBIE ~ pE3yJabTaThl  OCBOCHHMS  MpeaMeTa  «XHUMHUA»  OTPAKAIOT
cOPMUPOBAHHOCTh ~ OMbITAa TO3HABATEIbHOM M  NPAKTUYECKOW  JEATEIbHOCTH
oOyyaromuxcsi 1Mo peaju3alud NPUHATBIX B OOIECTBE LEHHOCTEH, B TOM 4HCIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHUsI OOYYAIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX TpaB W 0OS3aHHOCTEH,
YBa)XKCHUsI K 3aKOHY U MPAaBOMOPSIKY;

MPEICTaBICHHS O COLMAJIbHBIX HOPMax U MpaBUiIaxX MEKIMUYHOCTHBIX OTHOILIEHUH
B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATETHLHOCTU MPH CO3JAHUU YICOHBIX
MPOEKTOB, PEIICHUH Y4YeOHBIX W TIO3HABATENBHBIX 3a7ad, BBITOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, TIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIKM3E PA3IUYHBIX BUJIOB YUeOHOH AESTENbHOCTH;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOIO  OTHOIIEHUS K HCTOPHMYECKOMY UM  HAy4YHOMY  HAacJEJIHUI0
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K TMpoIlecCy TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
OPUMEHEHUS XHMHHM, OCO3HAHHUS TOrO, YTO JOCTHKEHUS HAyKH €CTh pPE3yJbTaT
JUTUTENbHBIX HAOIOICHUH, KPOTIOTJIMBBIX HKCIIEPUMEHTAIBHBIX MTOUCKOB, TOCTOSHHOTO
TpyJla YUYEHBIX U MPAKTUKOB,;

MHTEpECa U IO3HABATEJbHBIX MOTHBOB B IOJYYEHUU U TOCJIEAYIOIIEM AHAIIN3E
uH(pOpMAIH O MEPEAOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallUH, CBS3AHHBIE C XUMUYECKUMU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y LIIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHUE U ITOCTYIIKU CBOMX TOBAPUIIEH C IMO3ULIUIA
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

INOHMMaHUs LEHHOCTEN 3J0pOBOro U 0e30macHOro oopasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U ICUXUUYECKOMY
3J10pPOBBIO;

coOJIIoficHUsT MpaBui Oe30MacHOro oOpallleHusl ¢ BelleCTBaMM B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMaHUs EHHOCTU MPAaBWJI MHAMBUAYAIBHOIO U KOJIJIEKTUBHOTO 0€3011acHOTO
MIOBEJCHUS B CUTYyALUAX, YTPOXKAOLIUX 310POBBIO U )KU3HU JTHOAEH;

OCO3HAaHUSl TMOCIEACTBUM M HENPUATHUS BPEIHBIX NpPHUBBIUEK (yNOTpeOsieHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKaTUBHOMN KOMITETEHTHOCTH B yueOHO-HCCIIe10BaTENbCKON
JEsITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE YYacCTHE B PEILIECHUU MPAKTUYECKHX 3aJlay COLMAIbHON
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3yUYeHUIO0 Mpodeccuil pa3inyHOro poja, B TOM YHUCIIe
Ha OCHOBE PUMEHEHHUSI IPEAMETHBIX 3HAHUI 110 XUMUH;

yBaXXEHUS K TPYLY, JIOSAM TPYAa U PE3yJIbTaTaM TPYAOBOM JAESTEINbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHJIMBHUAYAIbHOW TpaeKTOpUH 0Opa30BaHMS,
Oynymieit mpodeccur W pean3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM



JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB MW MOTpeOHOCTEN
0OIIIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU I1eJIeCOOOPAa3HOr0 OTHOLIEHWS K TPUPOAE, KaK HCTOYHHKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMaHUsl TJI00aJbHOTO XapakTepa HKOJOTHYECKUX MpoOJeM, BIHSHHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATILHOW CPEIBI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJIb30BAHMS JOCTHXKEHUM XUMHUU I PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS JIECUCTBUM, NMPUHOCIIIUX BpPEI OKPYKAIOUIEH NPUPOIHOMN
cpelne, yMEHHUs TMPOTHO3UPOBATH HEOJArONMPUSATHBIE 3KOJIOTMYECKUE MOCIEICTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJIMYUsl PA3BUTOrO JKOJOTWYECKOTO MBIIUIEHUSA, 3KOJOTHYECKOU KYJIbTYpHI,
ONBITA JESITENBHOCTH HKOJOTHYECKOM HAIPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMU B N03HABATEIbHONW, KOMMYHUKATUBHON U COIMAJIBHOM MpPaKTHUKE, CIIOCOOHOCTU U
YMEHHUSI aKTUBHO IPOTUBOCTOSATH UIE0JIOTUU XeMO(hoOouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHMSA

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs CHEUM(PUKU XUMUHU KaK HayKH, OCO3HaHUsS €€ poju B (OPMUPOBAHUU
palOHAIBHOIO HAyYHOTO MBILIUICHHS, CO3JaHUM LIEJOCTHOTO NPEJICTaBICHUS 00
OKPY’KAIOIIEM MHMpPE KaK O €IMHCTBE NPHUPOJBI U YEJIOBEKA, B IMO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuU Ipo0JIeM COXPAHEHHSI PUPOITHOTO PAaBHOBECUS;

yOEKIEHHOCTU B 0CO00I 3HAYMMOCTH XMMHUHU JJIsl COBPEMEHHOW LMBUJIM3ALNM: B
e€ TYMaHHMCTUYECKOW HANpaBJIEHHOCTH M BaXXHOM pOJM B CO3JaHUW HOBOM 0Oa3bl
MaTepUaIbHOW KYyJNbTYpPbl, PEHIEHUH TIJIOOATBHBIX MNPOOJIEM YCTONYMBOIO pPAa3BUTHS
YEJIOBEUECTBA —  CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM ©  AKOJOTUYECKOU
0e30MacHOCTH, B PA3BUTUM MEIULMHBI, 00ECIEUEHUH YCIOBUM YCHEIIHOTO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXJA0T0 jieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH: MOHUMAHMs CYIIHOCTH METOHAOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOJIb30BATh IOJIydaeMble
3HAHMS JJI aHajdu3a U OOBSACHEHHMS SIBJICHUN OKPYXAIOLIEro MUpa U MPOUCXOSAIIUX B
HEM M3MEHEHUW, yMEHHUs JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIUXCS TaHHBIX C LIEIBIO MOJIyUYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS JJISl PELICHUS
po0JIeM B peasIbHbIX )KU3HEHHBIX CUTYaIIMSIX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIBbCKOMN NESTEIbHOCTH;



TOTOBHOCTHU M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caM0O00pa30BaHMUIo,
K aKTHBHOMY IIOJIyYCHMIO HOBBIX 3HAHUM IO XMMHHU B COOTBETCTBUHU C JKU3HEHHBIMU
NOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSM TpyJda B Pa3iIWyHBIX cdepax MNpodecCHOHATHHON
NEeSATENbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yNbTaThl OCBOEHHUS Y4YeOHOTO IMpenMera «XuMus» Ha
YPOBHE CpeHEro 001ero o0pa3oBaHus BKIOYAIOT:

3HAYNMBbIE TUISL (dopMupoBaHus MHUPOBO33pPEHUSA oOyuaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXIIPEAMETHBIE) OONICHAYYHbIE MOHATHUSA, OTpakarolue
[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHEHU(PHUKY METOAOB IO3HAHUS,
UCIOJb3yEMBIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrHs, SBICHUE,
IPOLECC, CUCTEMAa, HAY4HbIH (DaKT, NPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHble Yy4eOHble JEHCTBUA (ITO3HABATENIbHbIE, KOMMYHUKATHUBHbIE,
peryisTUBHBIE), obecneunBaromuye GopMupoBaHue (PyHKIMOHAIBHOW TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYaroInXCs;

CIOCOOHOCTh OOYyYaroIIMXCsl MCHOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHbIEC yUeOHbIE IEUCTBUS B TO3HABATEIbHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU
y4eOHBIMU NIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JCHCTBUSMHU.

OBiaseHue YHMBEPCAJIbHBIMH Y4eOHBIMH NTO3HABATEIbHBIMHU ACHCTBUAMMU:

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATh U aKTyaIH3UPOBaTh MPOOIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpENeNATh LEJIU JACATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH UX
JTOCTHYKEHHUSI, COOTHOCUTB PE3YJIBTATHI AESTEIBHOCTU C TIOCTABJICHHBIMU LEISIMU;

MCIIOJIb30BaTh TPU OCBOCHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJIEHUS —
BBIJICJISITH XapaKTEepHblE MPU3HAKKM TOHATHI M yCTaHaBIMBAaTh HUX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLME IOHATUS Al OOBSICHEHHS OTAEIbHBIX (PaKTOB U
SIBJICHUI;

BBIOMpPATh OCHOBAHMSI M KPUTEPUM I KIACCU(PHUKALKUUA BEUIECTB U XUMUYECKUX
peaKLnil;

yCTaHABJIMBATh TPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY M3YYaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJECHUS (MHIYKTUBHBIE, JETYKTHUBHBIE, [10 AHAJIOTUH),
BBISIBIIATH 3aKOHOMEPHOCTH M NIPOTHBOPEYMST B PacCMATPUBAEMBIX  SIBJIICHUSX,
(OopMyIUpPOBaTh BHIBOJIBI U 3aKITIOUEHUS;



OPUMEHSATh B TPOLIECCE€ MO3HAHMS, HCIOJIb3yeMble B XUMHUU CHMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPaA30BBHIBATH MOJENIbHBIE MPEACTABICHUS — XMUMHYECKUU
3HAaK (CHMMBOJI) JIEMEHTa, XUMHUYecKas (opMylia, ypaBHECHHE XUMUYECKON peaKiuu —
P pELIEHUH Y4YE€OHBIX [I03HABATENIBHBIX M MPAKTHYECKUX 3aJad, HPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIC IPEACTABICHUS [JIsl BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIQZIETh OCHOBAMHM METOJOB HAyYHOTO NIO3HAHUS BEIIECTB M XUMHUYECKHX
pEaKLNi;

GopMynupOBaTh LENU U 33Ja4d WCCIETOBaHUS, MCIIOJIb30BAaTh MOCTABICHHBIC U
CaMOCTOSATENbHO CcHOpMYyITUpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (POPMHUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMbBIX
CYKICHHUI;

BJIQJIETh  HABBIKAMHM  CAaMOCTOATENBHOTO  IJIJAHUPOBAaHUS W MPOBEACHUS
YUYEHUYECKUX 3KCIIEPUMEHTOB, COBEPIIECHCTBOBaTh YMEHHsA HAOIIOAATh 3a XOJOM
Ipolecca, CaMOCTOSTENIbHO IPOTHO3UPOBAaTh €ro  pe3yiabTaT, (OpMYJIMpOBATH
00O0OIIEHUs] U BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHOMN padboTe;

npuoOpeTaTh  ONBIT  YYEHHYECKOW  HUCCIENOBATENbCKOW M MPOEKTHOU
JESITeIbHOCTH, MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOUCKY
METO/I0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JINYHBIX METOI0B IO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBATHCSA B PA3JIMYHBIX MCTOYHHMKAX MH(POpMauuu (HaAy4yHO-TIOMYJspHas
JUTEpaTypa XMMHUYECKOIO COJAEpKaHUs, CIpaBOUYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHaJIM3UPOBATh UH(OPMALIMIO PA3TUYHBIX BUJOB U (OPM MpPEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYNUBOCTH;

(opMyIHpPOBATH 3aIIPOCH] U MPUMEHSTH Pa3IUYHbIE METObI PU MMOUCKE U 0TOOpE
nH(popmanuu, He0OX0IMMOM /1JIs BBHIITOJIHEHHSI YUEOHBIX 3a7]a4 OMPEIeIEHHOTO TUIA;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  MH(OPMALKMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (pOpMy TpencTaBiieHus HHGOpMAIMH
(cxemsl, rpauKH, TUarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYUYHbBIM S3BIK B KAa4€CTBE CPEACTBa MpHU paboTe C XMUMHUYECKOU
uH(pOpMalMel: TPUMEHITh MEKIIpeIMETHbIC ((hrU3HUecKre U MaTeMaTHUECKHE) 3HAKH U
CUMBOJIBI, (HOPMYJITBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaIJISITHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM 1eCTBUSIMU:



3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMl TeMbl B XOJ€ Juajora W/uiu
JMCKYCCHH, BBICKA3bIBAaTh HJeU, (HOPMYIHPOBATH CBOW MPEJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAUEN PE3yJIbTATOB ITO3HABATEIBHOU JECATEIIBHOCTH,
MOJYYEHHBIX CAMOCTOSATENBHO WM COBMECTHO CO CBEPCTHHMKAMHU MPHU BBINOJIHEHUN
XUMHUYECKOTO HJKCIIEPUMEHTa, MPaKTHYECKOW pPabOThl MO HCCIASAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peIM3alluk Y4eOHOTO MpoekTa U (HOPMYJIUPOBATH BHIBOJILI 11O
pe3ysibTaTaM MPOBEAEHHBIX MCCICAOBAHUM NYTEM COTJIACOBAHUS MO3WUIMKH B XOJE
oOCyXIeHHsI 1 0OMEHa MHEHUSMH.

OBJiaieHNe YHUBEPCAJIbLHBIMU PEryJISiTUBHBIMU AeCTBUSAMM:

CaMOCTOSITEJIbHO  IUIAHUPOBaTh M OCYIIECTBJISIT CBOIO  IMO3HABATEIBbHYIO
NEATEIbHOCTh, Ompeneysii €€ 1edd W 3a7Jayd, KOHTPOJUpOBaTh W II0 Mepe
HEOOXOJAMMOCTH  KOPPEKTUPOBATh  NpPEIJaraéMblii  aJlfOPUTM  JEHUCTBUA  MpHU
BBIIIOJTHEHUH Y4YEOHBIX M  HUCCIEJOBAaTEIbCKUX  3ajlad, BbIOMpaTh HaumboJliee
(D PEKTUBHBIN CITOCOO MX pelIeHUs C Y4ETOM IMOTYyUYCHHS HOBBIX 3HaHHMM O BEIIECTBAX U
XUMHYECKUX PEaKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCU JEATEIbHOCTA HAa OCHOBE CaMOaHaIu3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHI
10 KJIIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XUMHUs» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTH MPEJCTABICHUI O XMMHUYECKOM COCTaBIISIFOIIEH €CTeCTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJM XUMHM B TIO3HAHUM SBJICHUM TPUPOABI, B
(hopMUPOBAHUM MBIIUICHUS U KYJIbTYPhI JUYHOCTH, €€ (YHKIIMOHAIBHOU TPAaMOTHOCTH,
HEOOXOJIMMOM MJI PEIICHUS TMPAKTUYECKUX 3a7ad M HKOJOTMUYECKH OOOCHOBAHHOIO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO M TPUPOHOU CPEIE;

BJIAJCHUE CHUCTEMOU XUMHYECKHUX 3HaHUM, KOTOpas BKJIFOYAECT:
OCHOBOTIOJIATAIOIINE TIOHATHSA (XMMHUYECKUH DJIIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJIa, BaJICHTHOCTb, J3JICKTPOOTPULIATEIIBHOCTh, XHUMHUYECKasl CBS3b,
CTpyKTypHasi ¢opmysa (pa3BEpHyTass M COKpall€HHas), MOJb, MOJISIpHas Macca,
MOJISIPHBIN 00BbEM, YIIIEPOIHBINA CKeJeT, (PYHKIIMOHANIbHAS TPYIINA, paguKail, H30Mepus,
W30MEPBI, TOMOJIOTUYECKUWA  PsAJl, TOMOJOTH, YIJIECBOAOPOAbI, KHCJIOPOI |
a30TCOJICpXKAIIME  COCAUHEHMS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COCIMHEHUS); TEOPUM W  3aKOHBI (TEOpUsl CTPOCHUS
OpraHMyecKkux BemecTB A. M. ByTinepoBa, 3akOH COXpaHCHHMS MacChl BEIICCTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHUMHH, MHUPOBO33PEHUYCCKUE 3HAHUS,
JIe)KaIMe B OCHOBE NMOHUMAHMS MPUYMHHOCTH M CUCTEMHOCTH XMMUUYECKUX SIBICHUM,
(haKTOJIOTHYECKUE CBEIACHUS O CBOWMCTBaxX, COCTaBe, IOJIYYEHUM U O€30MacHOM



UCIIOJIb30BAaHUU BAKHEMILUX OPraHUYeCKUX BEHIECTB B OBITY M MIPAKTUYECKON
NEeSTEbHOCTU YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUW BBIABIATh XapaKTEpHbIE MPU3HAKK TOHITH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE TMOHATHUS TPHU
OTMMCAHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COCAUHEHUN;

c(OPMUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XHUMUYECKYIO CHUMBOJIMKY IS
COCTaBJICHHSI MOJIKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOMN) dopMy
OpTraHUYECKUX BEIECTB U YPAaBHEHHM XMMHUYECKHX PEaKIUi, M3rOTaBJIMBATH MOJIEIHU
MOJIEKYJ OpPraHMYECKMX BEIIECTB i1 WUIIOCTPAlUM HUX XHUMHUYECKOTr0 H
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMUPOBAHHOCTh yYMEHUN YyCTAHABIMBATh NPUHAMJIEKHOCTh H3YyUYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHHUIO K ONMPEACIEHHOMY KJacCy/Tpyre
coeMHEHUN  (YIJIEBOAOPOABI, KHUCIOPOJ U  a30TCOJACp)KAIHUE  COCAMHEHUS,
BBICOKOMOJICKYJIIPHBIE COEMHEHMsI), JlaBaTh UM Ha3BaHHUS IO CHCTEMaTUYECKOU
Homenkinarype (IUPAC), a Taxkke NpUBOAWTH TPUBHAIIbHBIC Ha3BaHUS OTIEIBHBIX
OpraHUYECKUX BEIIECTB (PTWICH, MPOMWICH, AleTHICH, ITHICHIJIMKOJb, TIUIEPHUH,
dbeHon, QopManbpieru, aneTadblerul, MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTA,
OJICMHOBAsl KUCJIOTA, CTEapUHOBAsI KUCJIOTA, TIII0K03a, (PpyKTO3a, Kpaxmal, LeIIo03a,
[JIMIUH);

chOPMUPOBAHHOCTh YMEHHSI  ONPENENsATh BUJbBI XUMUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHITh TOJOKEHHS TEOPUM  CTPOCHUS
opranuueckux BemiecTB A. M. BbytnepoBa mjisi 0OBSICHEHHS] 3aBUCUMOCTH CBOICTB
BEIIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAHECHHSI MACChI BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh COCTaB, CTPOCHUE, (HU3HUECKUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, ATaH, STWICH, MPOIMWICH, alleTuieH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30Ji, METaHOJ, 3TaHOJI, STWICHIJIUKOJb, TIUIEPUH, (PeHoJ, areTanbAerui,
MypaBbHHasi U YKCYCHas KHUCJOTBI, IJIFOKO3a, Kpaxmal, LEJUII0JI03a, AMUHOYKCYCHas
KHUCJIOTa), WJUIIOCTPUPOBATh TIE€HETHYECKYID CBSI3b MEXKIY HUMHU YpPaBHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POpPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKHU YTJIEBOJIOPOJAHOTO
ChIpbs (HE(QTh, MPUPOIHBIN Ta3, yrojib), CIOCOOB UX NEPEPadOTKH U MPAKTUUYECKOE
MpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

chOPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHS TIO0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, O0OBEMA, KOJUYECTBA HCXOIAHOTO BEIIECTBA WM TPOJIYKTa
peakIuu Mo M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKIIHUHN );



c(hOpMHUPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMON 3HAHHMI 00 OCHOBHBIX METOAAaX
HAay4YHOr'O MO3HAHUS, UCIOJIb3YEMbIX B XUMHH IIPU U3YUYECHUM BEIIECTB U XUMHUYECKHUX
ABJICHUM (HAOMIOACHUE, HU3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaAThH
CUCTEMHBIC XUMHUUYECKUE 3HAHUS JJISI PUHSTUSL PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTL YMEHUN COOJIIOAATh MpPABWIA TMOJB30BAHUS XMUMHYECKOU
nocyaoi u jgabopaTopHbIM O0OpYyIOBaHMEM, a TakKe IMpaBuia OOpallleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBINOJTHEHUIO JA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHUPOBAHHOCT, YMCHHMA IUIAHUPOBATh W  BBINOJHATH  XUMHUYECKHM
AKCIIEPUMEHT (TIPEBpAILEHUs OPTaHWYECKUX BEHIECTB MPU HArpEeBaHUM, IMOTYYCHUE
ATUJIEHA U HU3YYEHUE €r0 CBOMCTB, KQUECTBEHHBIC PEAKIIMM OPraHUYECKHUX BEILECTB,
JeHaTypaius O€JIKOB MPU HArpeBaHUU, IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHUH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTU MpU OOpAICHHH C BEIIECTBAMHU U JAOOPATOPHBIM
000OpyZI0BaHUEM, NPENCTABIATh PE3yIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opme
3aMKucH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN M (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKU  aAHAJIU3UPOBATH  XUMHUYECKYIO
uH(popManMIo, TOJY4aeMYyH0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHdopmaruu, UaTEepHeT U Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHUI coOo1aTh IpaBuIia HKOJIOTHYECKHU
11e71ecCO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTU B LEAX COXpAHEHUS
CBOETO 3JI0OPOBbSI M OKPYXKAIOIIEW TMPUPOJHOW Cpelbl, OCO3HABaTh OMNACHOCTh
BO3/ICHCTBUS HA KUBBIC OPTaHU3MBI ONPEIETEHHBIX OPTaHUYECKUX BEILECTB, TOHUMAS
cmpici  mokazarens [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIICHUS W
MPENOTBPALIECHUS UX BPETHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA;

U1 O0YyYaroIIMXCsl € OrPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 370POBbSi: YMEHHE
MPUMEHATh 3HAHUST OO0 OCHOBHBIX JOCTYIIHBIX METOJAaX TIO3HAHUSI BEILECTB W
XUMHUYECKUX SBJICHU;

JUTSL CJIETIBIX U CJIA00BUSAIINX OOYYAIOIIMXCS: YMEHHUE HCIOIh30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins uist 3anucu XuMu4ecKux GopMyL.

11 KJTIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIIas M HEOpPraHUYECKash XUMUSDH)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUI: 0 XUMHUUECKON COCTABJISAIONICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUM SIBJICHUN TIPUPOJBI, B
(hopMUPOBAHUM MBIIUICHUS U KYJIBTYPhl JUYHOCTH, €€ PYHKIIMOHAILHONW TPaMOTHOCTH,
HEOOXOJIMMOM JI PEIICHHS TMPAaKTUYECKUX 3a7ad M DKOJOTMUYECKH OO0OCHOBAHHOIO
OTHOULIEHHUS K CBOEMY 3JI0POBBIO U IPUPOAHOM CPELE;



BJIaJICHUE CUCTEMOM XUMHYECKUX 3HaHWUH, KOTOpast BKJTIOUAET:
OCHOBOIIOJIATAIONIME TIOHATHS (XMMHUYECKHH 3JIEMEHT, aroM, wu3orom, S-, p-, d-
DJIGKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJCEKYyJa, MOJIb, MOJSIPHBIH OOBEM,
BaJICHTHOCTh, DSJIEKTPOOTPUIIATEIBHOCTh, CTEMEHb OKHWCICHUS, XUMHYECKas CBS3b
(xoBasieHTHAsl, WOHHAs, METAJJIMYEcKasi, BOJOPOAHAs), KpHUCTaJUIMYECKas pererka,
TUTIBI ~ XUMHUYECKHX  PEaKIHi,  pacTBOp,  OJCKTPOJHUTHI,  HEIJICKTPOJHTHI,
DJIGKTPOJIUTHYECKAST ~ JUCCOLMAIUS,  OKUCIHWTENh, BOCCTAHOBHUTEIb, CKOpPOCTb
XUMHUYECKON pEaKIMh, XWMHUYECKOE paBHOBECHE); TEOPHUM M 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON Aucconnanuu, nepuoandeckui 3akon [[. . MenaeneeBa, 3aKoH
COXPAaHEHHUsI MAacChl BEIECTB, 3aKOH COXpPAHEHHs M TPEBpAIllCHHUS DSHEPTUU TMpH
XUMHYECKUX  PEaKIMsX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA  s3BIK  XUMUH,
MHUPOBO33pEHYECCKIE 3HAHUSA, JIeXKAllie B OCHOBE IOHMMAHUSA TNPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SBICHUH, (AKTOJIOTMUECKHE CBEIEHUS O CBOMCTBAX,
cOCTaBe, TMOJNyYeHWH U OE30MaCHOM HCIOJIb30BAHWU BAXHEHIINX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUUYECKOM IEATEIBHOCTH YEIO0BEKa,

c(hOPMHUPOBAHHOCTh YMEHUW BBIABIATh XapPAaKTEPHbIE MPHU3HAKK TOHITH,
yCTaHaBIUBaTh WX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHATHUS IpU
OMHMCaHWUU HEOPTAaHWYECKUX BEIECTB M UX MPEBPAIICHHUIA;

chOpPMUPOBAHHOCTh YMEHUW HCIOJIB30BAaTh XHMHUYECKYI0 CHUMBOJIUKY MJIs
cocTaBiieHUs] (POpPMYJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEaKLUN, CUCTEMATHUECKYIO
Homenkinarypy (IUPAC) u TpuBHanbHbie Ha3BaHUS OTACIBbHBIX HEOPTaHUYECKHUX
BellecTB (YrapHbI ra3, YIJEKHUCTbId ra3, aMMHaK, TaméHas HW3BECTb, HeraméHas
W3BECTh, MTUTHEBAS COJIA, MUPUT U JAPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OINpPEAENsATh BAJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSAX PA3JIIMYHOIO COCTAaBa, BUJ XMMHUUYECKOH CBSI3U
(koBaneHTHAsi, MOHHAs, METAJIMYECKas, BOJOPOAHAs) B COCIAUHECHMSIX, THII
KPUCTATTMYECKON PEIIETKH KOHKPETHOTO BEIECTBA (ATOMHAs, MOJICKYJISIpHASI, HOHHAS,
MeTaJTHIecKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJIC)KHOCTh HEOPTAHHMYECKHUX
BELIECTB IO HX COCTaBY K OMNpENEIEHHOMY KJacCy/Tpynmne COeAMHEHUH (IIpOCThIe
BELIECTBA — METAJUIbl M HEMETaIbl, OKCHJbl, OCHOBAHMS, KHUCIOTbI, aM(doTepHbIe
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHH PacKphIBaTh CMBICT TMepuoaudeckoro 3akona J[. U.
MenneneeBa M JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEepPHU30BaTh JIJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX dJIeMeHTOB 1—4 mepuomoB Ilepmogudeckold CHCTEMbl XHUMHUYECKUX
anemeHToB JI. Y. MeneneeBa, UCIONB3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOUTAIIH,
«QHEPreTUYecKrue YypOBHW», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHMsSI CBOWCTB



XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHUM MO nepuoaam u rpynnam llepuoamdeckon
cucTeMbl XxuMudeckux 3semeHToB J1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHMI XapakTepU30BaTh (OMHUCHIBATh) OOIIKME XUMHUUYECKUE
CBOMCTBA  HEOPraHMYECKHWX  BEHIECTB  PA3JIMYHBIX  KJACCOB,  IMOJATBEPXKAATh
CYyIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKJy HEOPraHMYeCKMMHU BELIECTBAMHU C
IOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIAcCUPUIMPOBATh XHUMHUYECKUE PEAKIHMH IO
pa3IMYHBIM TpU3HAKaM (YUCIYy W COCTaBy pEarupyrolyx BEIIECTB, TEIIOBOMY
ahdexTy peakiuu, W3MEHEHHUIO CTENeHEH OKHCIEHUS SJIEMEHTOB, OOpaTHUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHUS PEAKIMM Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHBIE YPABHEHMS PEaKIMii MOHHOTO OOMEHA, YYUThIBas yCIIOBHS,
MPU KOTOPBIX 3TU PEAKIIUU UIYT A0 KOHIIA;

chOpPMHUPOBAHHOCTh ~ YMEHUW  MPOBOJUTHL  PEAKIUU,  IOJATBEPIKIAIOIIHNE
Ka4eCTBEHHBIM COCTAaB Pa3JIMYHbIX HEOPTAHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

cOPMUPOBAHHOCTh ~ YMEHHUM  pPACKPBIBATH  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHca 3THX
peaKuuu;

c(hOPMHUPOBAHHOCTh YMEHHUIN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peakiMK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PABHOBECHUS B
3aBUCUMOCTH OT BHeNIHero Bo3aeicTsus (mpuniui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMUUYECKHUE MPOIIECCHI, JIeKAIIIUE
B OCHOBE MPOMBIIUICHHOTO TIOJYYECHUSI CEPHOM KHUCIOTHI, aMMHaKa, a TaKkKe
c(hOpPMHUPOBAHHOCTH MPECTABICHUI 00 OOITUX HAYYHBIX MPUHIIMIIAX U IKOJIOTHIECKUX
mpo0eMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHUMN MPOBOJIUTH BHIUUCIICHUS C UCTIOJIb30BAHUEM TTOHSTHUS
«MaccoBasi JIOJIsl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHUN Ta30B MpH
XUMUYECKUX pEaKIMsIX, MacChl BellecTBa WM OOBEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, TEIJIOBOr0 3(deKkra peakiuyd Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJI0IAaTh TpaBUia TOJb30BAHUS XUMUYECKOU
MOoCy/Iol W JabopaTOpHBIM O0OpyJOBaHWEM, a TakKe TpaBuiIa OOpalleHus C
BCIIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

cOpPMHUPOBAHHOCTh ~YMEHHMH  IUIAHUPOBATh M BBIMOJHATH  XUMHYECKUM
AKCIEPUMEHT (pasjioKeHHe TMEepOoKCHaa BOAOpOJa B TMPUCYTCTBUM KaTallu3aTopa,
ONPEAEIICHUE CPEIbl PACTBOPOB BELIECTB C NMOMOIIBK) YHHBEPCAIBHOTO WHIMKATOPA,



BJIMSIHME Pa3IMYHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW peakluy, peaKllMd HOHHOTO
oOMeHa, KaueCTBEHHbIE pEaKLUU Ha Cyib(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH
aMMOHHUS, pEUICHHE OHKCIEPUMEHTAJbHBIX 3a1ad Mo TemMaM «MeTtamisl» U
«HemeTamnbl») B COOTBETCTBHM € IPABUJIAMH TEXHUKH O€30MACHOCTH MPU OOpaIieHUH
C BemecTBaMM M JabOpPaTOpPHBIM OOOpPYIOBAaHWEM, TNPEACTABISATH PE3YJIbTATHI
XUMHUYECKOTO SKCIEPUMEHTa B (JOpME 3aIIMCH YPAaBHEHUN COOTBETCTBYIOIUX PEaKIUN
1 (GOpMyJIUPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHMM  KPUTHUECKH  aHAIM3HPOBATh  XUMHYECKYIO
uHpOpMaIMIO, TIOMYy4aeMyl0 U3 pa3HbIX HMCTOYHHKOB (CpeICcTBa  MacCOBOM
KOMMYHHKAIH, UHTEpHET U APYTUX);

c(OpPMHUPOBAHHOCTb YMEHUH co0nroaaTh npaBuiia IKOJIOTUYECKU
11€JIECO00PA3HOrO MOBEACHUS B OBITY U TPYJOBOW JESATEIBHOCTH B IIEJIAX COXPAHEHUS
CBOETO 370pOBbSl M OKpPYXKAIOIIEH MPUPOAHOM Cpelpl, OCO3HABaThb OIACHOCTH
BO3JICHCTBHSI HA JKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, IMOHUMAs CMBICI
nokazarens [1IK, noscHaTh Ha mpuMepax CrocoObl YMEHBIICHHUS M IPEIOTBPAICHUS
MX BPEIHOIO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui OOYyYaroIIMXCS C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX ITO3HAHUA BELIECTB U
XUMHYECKUX SIBJICHUN;

IUIA CIICTIBIX U CJIA0OBUIALIMX OOYYarOIIMXCS: YMEHHUE HCIOJb30BaTh PEIbEePHO-
TOYEYHYIO cucteMy 00603HaueHuit JI. bpaiins nis 3anucu XuMudeckux Gopmyit.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoumnuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Kontpoabnbie Ilpakruueckue (UH(ppoBbIe)
NporpamMmel Beero patoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
[Tpeamer opranudeckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YriaeBoaopoasl
2.1 [IpenenbHbBIE YIIEBOAOPOIBI — aJIKAHBI 2
29 HenpenenbHble yraeBoJOPOBI: AIKEHBI, 6 1
QJTKA/TMCHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2
94 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX rnepepadoTka
Hroro no pasneny 13
Paznen 3. Kuciopoacoaepixamme opranndeckKue coeInHeHust
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3(pupsI
3.3 YrireBos! 3 2
Hroro no pasneny 13




Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUs

4.1 ‘ AMUHBI. AMUHOKUCIOTHL. benku 3
Wtoro mo pazneny 3
Pa3znen S. BbicokoMoJieKyJIIPHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XMMHU
Ctpoenune atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Htoro no pazneny 13
Paznen 2. Heoprannueckasi xumusi
2.1 Mertabl
2.2 Hemeramibt 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
N KoumnuectBo yacos DJIEeKTPOHHBIE
n/-n Tema ypoka Beero Konrpoabnbsie IIpakruyeckue fI[:yT'i‘eHl/lﬂ uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 [Ipenmer opraHn4eckon XumMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsI OPraHMUYECKUX
2 coenuaeHuit A. M. byriepoBa, €€ oCHOBHBIE 1
MI0JIOKEHHUS
[IpencraBienue o ki1accupuKaum
3 opranuyeckux euiects. HomeHnkmnarypa 1
(cuctematuyeckasl) U TpUBHAIbHbIE HA3BaHUS
OpraHMYECKUX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKHUH Psifg
5 Meran u 3TaH — OpocTeuIme 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA 1
7 OTUJIEH U NPOINUJIeH — MpocTeine 1
IIPEJICTABUTENIN AIIKEHOB
8 [TpaxkTrueckas padota Ne 1. «Ilonydyenue 1 1
STUJIEHA U U3yYEHUE €TO CBONCTBY
Ankanuensl. byraauen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1
CHUHTETHUYECKOTO KayuyKa ¥ pEe3HHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, 1




TOMOJIOTUYECKUH psiji. ALlETUIICH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsA3b yIiI€BOAOPOJIOB,
IPUHAAISKAIINUX K pa3IMYHBIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ IepepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OIHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHOroaTOMHBbIE CIIUPTHI: TUIIEHTITUKOIb U
[JIALEPUH

19 @deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTaTbACTU/I.
AueroH

21 OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHast

99 [IpaxTuueckas padora Ne 2. «CBolicTBa

pacTBOpa YKCYCHOM KHUCTIOTBI»




23

CTeapI/IHOBaH n OJICMHOBAas KHMCJIOTHhI, KaK
MMpEaACTAaBUTEINU BbICIINX Kap6OHOBBIX KHCJIOT

24

25

26

MBplL1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBUE

CrnoxHnble 3(QUpPBI KaK POU3BOTHBIC
KapOOHOBBIX KUCIIOT. ' MAPOIIH3 CIIOKHBIX
3¢hupoB

XKupsbr: ruaponus, npuMeHeHue,
OuoJIornYecKas poib KHPOB

27

YTrneBoasl: cocTaB, KilacCH(pHUKAIIHS.
Baxneiimme npeactaBuTeNu: TIII0K03a,
dpyxTO3a, caxapo3a

28

29

30

Kpaxman u nesuirono3a Kak NIpupoaHbIe
IIOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuuecKue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
pabota

OO0mas xapakTepucTUKa a30TCOIep KaIIUX
OpraHHuYecKUX coequHeHuii / Beepoccuiickas
poBepoyHas paborta

31

32

33

AMMHBI: METHJIAMHAH U aHWJINH

AMUHOKHUCIOTH KaK aMm(pOTepHbIe
OpTaHUYECKHUE COCTUHEHUS, HX
ononoruueckoe 3nauenue. Ilentuasl. beaku
KakK anpoleLIe BBICOKOMOJ'ICKy.]'IHpHBIe
COCIUHCHUS

OCHOBHBIC TTOHITUS XUMUH




BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN

34

OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Imactmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
cUcCTeMa XuMHu4eckux snemenTos /1. 1.
Memnpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHYECKHX DJIEMEHTOB U X COETUHEHUN 110
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. Meneneesa B
pPa3BUTHHU HAYKHU

Crpoenue BeniecTBa. XMMHUUYECKast CBS3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsi3b

BasieHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenens okucneHus. BemlecTsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUSA

[TonsTHEe 0 UCHIEpCHBIX cucTeMax. VIcTUHHBIE

" KOJUJIOUJHBIC PACTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPC

Knaccudukanust 1 HOMEHKIIaTypa




HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIaCCOB

Knaccudukanus XuMu4ecknux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALCHHS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

10

11

12

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3aNyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTpoauTrueckas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatese (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsiTHE 00 351EKTPOIM3€E PACILIABOB U
pacTBOPOB coNeit

13

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘IGCKI/Ie OCHOBBI XUMHN»

14

Mertamibl, ux nojgoxenue B [lepuoanueckoit
CHUCTeME XMMUYeCKuX annemMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKue CBONCTBa
METaJUIOB

15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P




HaIPsHKEHUN METaJlIOB

16

17

XnMHYecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUN

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COCIUHEHUN

19

20

21

[IpakTrueckast padora Ne 2. "Pemienne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramis»"

Hewmerasmiel, ux mosnoxxenue B [lepuoauueckoit
CHCTeMEe XUMHUYECKHX deMenToB J1. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB
dusnyecKre CBOMCTBA HEMETALIOB.
ANOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COeTMHEHNN

23

24

XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

XUMHUYECKUE CBOMCTBA yIiepo/ia, KpEMHUS U
HUX COeIUHEHUU

25

[IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COEeTMHEHNN

26

O00011eHHE U CUCTEMATU3ALMS 3HAHUM 110
teMe «HeMeTameny. BerauciaeHus mo
ypaBHeHI/IﬂM XUMHUYCCKUX peaKHI/Iﬁ %1




TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtaist"»

08 KonrtponbHas pabora no remMam «MeTtamibsl» U 1
«Hemeramib»

29 Heopranuueckue u opraHndeckue KUcioTHl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEIIIECTB
Posib xuMum B 06ecrieueHNH SK0JIOTHYECKOi,

31 SHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 0OIMX HAYYHBIX

32 IIPUHIINAIIAX IPOMBIIIIEHHOTO MTOJIY4E€HHUS 1
Ba)XHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB 1

34 XUMHUS U 3J0pPOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

ChopmupoBaHHOCTH  TMPEICTABICHHA O XUMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJM XUMHUU B TO3HAHUU SIBIICHUU
npUpoAbl, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PELICHUS MPAKTUYECKUX
3a/1a4 U 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/0pPOBbIO U

MPUPOIHOM cpene

1.2

Biagenne  cucreMoll  XMMHYECKMX — 3HAaHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATraf0 e HOHATUSA (Monexyina, BaJICHTHOCTb,
EKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCICHMS, XMMHYECKas CBA3b, MOJb,
MOJISIpHAsl Macca, MOJIIPHBIN 00BEM, YIIIepOAHbIH CKeleT, (PyHKIMOHANbHAs
rpynna, pajuvkal, U30Mepus, U30MEpbl, TOMOJOTUYECKUI psll, TOMOJIOTH,
YIJIE€BOOPOAbI, KUCIOPOJI- U a30TCOJEPIKAIINE COSAUHEHUS], OMOIOTUYECKU
aKTHBHbIC BelleCTBa (YIJIEBOABI, JKUPbI, OEJIKH), MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE CO€AMHEHUS); TEOPUU U 3aKOHBI
(Teopust XUMHUYECKOTO CTpOeHUs opranudeckux seuiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK  XMMHH, (PAKTOJIOTHUECKHE
CBEJIEHUS O CBOMCTBAX, COCTaBe, MMOJIyYeHUH U 0€30IacCHOM HCIOJIb30BAHUU
BAXHEHIINX HEOPraHMYECKUX M OpPraHMYECKUX BEIIECTB B OBITY H

HpaKTquCKOﬁ JCATCIIBHOCTHU YCIIOBCKA

13

14

CpopMHUPOBAaHHOCTh YMEHHI BBISIBISATH XapaKTEpPHBIC MPU3HAKUA TOHSITHUH,
YCTaHABJIMBATh UX B3aWUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIINE MOHATHUS
IIpU ONMCAHUM COCTaBa, CTPOCHUS U IPEBPALCHUM OpPraHUYECKUX

COoeTMHEHUN

c(OPMHPOBAHHOCT YMEHHUH HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY ISt
COCTaBIJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI)
(GbopMyll OpPraHMYECKHWX BEIIECTB M YypPAaBHEHUH XHWMHUYECKUX pPEaKIHil,
M3TOTABIIMBATH MOJEIH MOJIEKYJI OPIraHUYECKUX BEUIECTB ISl MIUTIOCTPAIUH

HUX XUMHUYCCKOTI'0O U ITPOCTPAHCTBECHHOI'O CTPOCHUA

1.5

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTAHAaBJIMBATh MPUHAMJICIKHOCTh HU3YUYCHHBIX

OpraHn4YCeCKUX BCHICCTB IO HX COCTAaBY U CTPOCHUIO K OHpC,Z[eJIéHHOMy




KJaccy (rpyrrne) coeAnHeHuH (YriieBo10pOIbl, KUCIOPO/ U a30TCOACpKalIne
COEIMHEHMS], BHICOKOMOJIEKYJIIPHBIE COCAMHEHUS), JaBaTh UM Ha3BAHUS IO

cucremarnyeckoir HomeHkimarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHSI OMPENSISITh BHUABI XHUMHUYECKOH CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMmupoBaHHOCTh YMEHUSI MPUMEHSTh: IOJOKEHHUS] TEOPUU CTPOCHUs
oprannueckux BemecTB A.M. BbyriepoBa s OObSICHEHHS 3aBHUCHUMOCTH
CBOMCTB BEILECTB OT MX COCTaBa U CTPOEHUS;, 3aKOH COXPAHEHHUs MacCChl

BCIICCTB

YrieBonopozasl. Kucnopoacoaepskaiye 1 a30TCOACPIKAIINE OPraHUYCCKUE

COCIMHCHNA. BBICOKOMOHGKy.]ISIpHBIG COCOAMHCHUA

2.1

ChopMupoBaHHOCTE  yMCHHH  TPUBOAWTH  TPUBUAIBHBIC  HA3BaHUS
OTJIETbHBIX OPTaHMYECKUX BEIIECTB (ITWJICH, MPOMHIICH, alleTUJIEH,
ATWICHTJIMKONb, TIULEpPUH, (eHosn, dopManbaerua, aneTaabIeTHI,
MypaBbUHAs KHCJIOTA, YKCYCHas KHCIJIOTa, OJICMHOBAsI KUCIIOTA, CTEApHUHOBAs

KHCJIOTa, TIII0K03a, PpyKTO3a, Kpaxmal, HEeJUTI0I03a, TIIUIIH )

2.2

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
¢usnyueckne W XWUMHYECKHE CBOMCTBAa THIMYHBIX IPEICTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BeIIecTB (METaH, 3TaH, OTHIICH,
MPOMUJIeH, aleTuieH, OyTaauen-1,3, metundyraauen-1,3, 6eH3071, MeTaHOI,
3TaHOJ, ATHJICHTJIUKONb, TIUIEPUH, (DEHON, areTanbierui, MypaBbUHAsS H
YKCYCHasi KHCIJIOTBHI, TJIFOKO3a, Kpaxmas, IeUII0JIo3a, aMUHOYKCYCHas

KHCJIOTA)

2.3

2.4

CdopmrpoBaHHOCTh YMEHUSI MJUTFOCTPUPOBATH F€HETUYECKYIO CBSI3b MEXKIY
TUIUYHBIMU TPEICTABUTEISIMH PA3IUYHBIX KIACCOB OPraHUYECKHUX BEIECTB
YPaBHEHUSMHU COOTBETCTBYIOIMX XUMHUYECKUX PEAKIHi C MCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIT

CdopMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HWCTOYHUKHU
YTJIEBOJOPOAHOIO ChIpbs (HEPTh, MPUPOAHBINA Tra3, yroiyp), CIOCOOBI HX

nepepa60TI<H U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB nepepa60TKH

XUMUS U )KU3Hb. PacuéThl

3.1

CchopMupoBaHHOCTh YMEHUH BIAZETh CHCTEMOW 3HAaHMA 00 OCHOBHBIX
METOJIaX HAy4yHOro IIO3HAHMs, HUCIOJb3YEMBIX B XHMHUU IPU H3YYEHHH
BEIIECTB U XUMHUYECKUX SIBICHUN (HAOIO/IEeHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJIETTMUPOBAaHUE), HCIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHUE 3HAHUS JUIs
MIPUHATHS PELIEHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C

BCIICCTBAMH U UX MIPUMCHCHUCM




3.2

3.3

CchopMupoBaHHOCTH ~ yMEHMH  cOOJIOAATh  MpaBHUJa  MOJIb30BAHUS
XUMUYECKON TOCY0N U J1abopaToOpHBIM 000pYIOBAHUEM, a TAKXKe MpaBuiIa
oOpalleHuss ¢ BEIIECTBAMM B COOTBETCTBUM C HMHCTPYKLUUSAMH 110

BBIITOJIHCHHUIO na6opaTopHI>1x XHUMHYCCKHUX OIIBITOB

ChopmupoBaHHOCTP yMEHMI IJIAHUPOBATh M BBIMOJIHATh XHUMHUYECKUN
AKCIIEPUMEHT (MPEBPALEHUS] OPraHMYECKUX BEUIECTB IPHU HArpeBaHHH,
[IOJIyYEHUE OSTWIEHa M HU3YYEHUE €ro CBOMCTB, KAaYECTBEHHBIE DPEAKLUU
OpPraHMYECKUX BEILECTB, JIeHaTypalus OENKOB IpU HarpeBaHHM, L[BETHBIC
peakiuu OelKOB) B COOTBETCTBUU C MPAaBHIIAMU TEXHUKH 0€30MacHOCTH IMPH
oOpallleHuu ¢ BelIecTBaMHU U J1a00paTOpHBIM 000pYyI0BaHHEM; MPEACTABIAT
pe3yabTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHHA
COOTBETCTBYIOLINX pPEAaKIUid M (POPMYIUPOBATH BBHIBOJIBI HAa OCHOBE ITHX

PE3YyJIbTaTOB

3.4

CchopMupoBaHHOCTb YMEHHM NPOBOAMTH BBIYUCIEHUS IO XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HCXOAHOIO BELIECTBA WIIU
MIPOJYKTa PEaKUUyu MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3

HCXOJHBIX BEILIECTB WM MIPOYKTOB PEAKIIUN)

3.5

ChopmMupoBaHHOCTE yYMEHHM KPUTHUYECKH aHAIHU3UPOBATH XHUMHYCCKYIO
MHPOPMAIIHIO, TIONY4aeMYI0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTBa MacCOBOU

unpopmanuu, cetb HTEpHET U Apyrue)

3.6

CchopMupoBaHHOCTb ~ yMEHUH  coOuojaTh  MpaBWila  HKOJOTHYECKU
11€J1ec000pa3HOro MOBEIEHUS B OBITY M TPYJOBOH AEATENBHOCTH B IIEJSX
COXpAHEHHUs CBOETO 3J0pPOBbS M OKPYKAIOIIEW NPUPOJHOU Cpesbl,
OCO3HaBaTh OIIACHOCTHb BO3I[€I>'ICTBH5[ Ha XUBBIC OPTraHHU3MbI OHpGI[GJ'IéHHHX
OpraHUYecKUX BelecTB, MOHUMas cMblica mnokazatens IIJIK (mpemensHO
JOMYCTUMOMN KOHLIEHTPAIMH), MOSICHATh HA IIpUMepax CrocoObl YMEHbIICHUS

Y NIPEAOTBPALEHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEJI0BEKa

11 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTnyeckrie OCHOBbI XUMUHU

1.1

Brmanenne  cucteMoil  XMMHMYECKMX  3HAHMM,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUYECKUNA DJIEMEHT, aToOM, JJIEKTPOHHAs
o0osouka aroma, S-, p-, 0-3JIeKTpOHHBIC OpPOMTAIM aTOMOB, HOH, MOJICKYIIa,
BAJICHTHOCTh, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCIECHHUS, XUMHUYECKast

CBSI13b, MOJIb, MOJIIPHASI Macca, MOJIIPHBIA 00BhEM, KPUCTAIUTHYECKAsT PEIIETKa,




1.2

1.3

THUIIBI XHUMHUYCCKUX peaKI_[I/Iﬁ (OKI/ICJII/ITGJII:HO-BOCCTaHOBI/ITCHBHBIC, 3K30- H
SHJIOTEPMHUYECKHE, PEaKIMM HOHHOIO OOMEHA), PacTBOP, AIIEKTPOJMTHI,
HE3JIEKTPOJIUTBI, IIEKTPOIUTUYECKAS JuccoLuanys, OKUCIIUTEIIb,
BOCCTaHOBUTEJIb, CKOPOCTh XUMHUECKOH peaklyu, XUMUIECKOE PAaBHOBECHE);
TEOpUM M 3aKOHBI  (Teopust  BIEKTPOJMTUYECKOM  JIMCCOLMALINH,
[lepuonnueckuii 3akoH .M. MeHzneneeBa, 3aKOH COXpaHEHMsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SA3bIK XUMHUH, (DAKTOJIOIMYECKUE CBEICHUS
O CBOMCTBAX, COCTaBe, MOTY4YE€HUH U 0€3011aCHOM MCHOIb30BaHUN BaXKHEHIITNX

HCOPraHN4CCKUX BCIICCTB B GBITy u Hp&KTPI‘-ICCKOfI JACATCIIBHOCTH 4CJIOBCKA

ChopMuUpOBaHHOCTb ~YMEHUN  BBIABIATH XapakTEpHble NPU3HAKU U
B3alMOCBS3b U3YYEHHBIX NOHATHUN, IPUMEHATh COOTBETCTBYIOIINE MOHATHUS
IIpU ONHMCAHWU CTPOEHUS M CBOWCTB HEOPraHWYECKUX BEIIECTB M HX
IIPEBpAILEHHI; BBISIBIATh B3aUMOCBSA3b XMMUYECKUX 3HAHUHI C MOHATHAMU U
IPEJCTAaBICHUAMU JAPYIHX €CTECTBEHHOHAYUHBIX MPEIMETOB

Brnanenue OCHOBHBIMM METOJAaMH HAy4yHOrO IIO3HAHMSA BEIIECTB U
XUMHUYECKUX  SIBJEHMM  (HaOmroJeHue,  U3MEpEeHHe,  IKCIIEPUMEHT,

MOJICJIUPOBAHNE)

14

1.5

CpopMUpPOBAaHHOCT, YMEHUW  OMpPEACNATh BaJCHTHOCTH U  CTEINEHb
OKHCJICHUSI XMMHUUYECKUX AJIEMEHTOB B COCJAMHEHHSIX PA3JIMYHOTO COCTaBa,
BUJT XHMMHUYECKOW CBA3M  (KOBaJeHTHAs, MOHHAas, MeTaJUIMuecKas,
BOZIOPOJHAS) B COCIMHEHUSX, TUIl KPUCTAININYECKON PEIIETKU KOHKPETHOTO

BelIeCcTBa (ATOMHAsA, MOJIEKYJISIpHAsl, MOHHAs, METAJUTMUECcKas)

CpopMUpPOBAaHHOCTh YMEHUW OMNpPENCNSITh XapaKTep Cpelbl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUI

1.6

1.7

CpopMUpPOBAaHHOCTh YMEHUS KJIACCUPUIIMPOBATH XUMUYECKHUE PEAKIHH TI0
pa3IMYHBIM TpU3HAKaM (YUCITY U COCTaBy pEarupyroliux BeIIECTB,
TerioBoMy 3(hPexTy peakiiuu, U3MEHEHHUIO CTENeHEeH OKHCIEHHUS JIEMEHTOB,
00paTUMOCTH peakiliy, YJacTHUIO KaTalnu3aTopa)

ChopmupoBaHHOCTE YMEHUW COCTaBISTh YpPaBHEHHUS pPEAKIUNA Pa3THUHBIX
TUTIOB, TIOJIHBIE W COKpAIIEHHBIE YpPAaBHEHHS PEaKIMi HMOHHOTO OOMEHa,

YUUThIBaA YCJIOBUSA, IIPH KOTOPBIX 3TU P€aKIUU UAYT JO KOHIIA

1.8

1.9

ChopmupoBaHHOCTh YMEHHII MPOBOAUTH pPEAKIUH, TOATBEPKAAIOIINE
Ka4yeCTBEHHBIM COCTaB Pa3JINYHBIX HEOPTaHWUYECKHUX BEIIECTB, PACIIO3HABATh
ONBITHBIM IIyT€éM HWOHBI, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEILECTB

CchopMupOBaHHOCTh YMEHHH  pPacKpbIBaTh CYHIHOCTb  OKHCIMTEIbHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MOoCpCACTBOM COCTABJICHHUA JJICKTPOHHOTO

OanaHca 3TUX peakuui




1.10

ChopmupoBaHHOCTE ~ yMEHHH  OOBSACHATH  3aBUCHUMOCTH  CKOPOCTH

XUMUAYECKOH peakIuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTH YMEHHI OOBSICHITH XapakTep CMEHICHUS XHUMHYECKOTO
paBHOBECHsI B 3aBUCHUMOCTH OT BHEIIHEro Bo3aeucTBus (mpuHiun Jle

[Iarenne)

2.1

2.2

O61ua;1 N HCOpraHU4YCCKasA XUMMA

CdopmupoBaHHOCTh YMEHHI packpbiBaTh cMbIca llepuoanueckoro 3akoHa
.M. MenneneeBa U JI€MOHCTPUPOBATH €ro  CHUCTEMATHU3HPYIOIIYIO,

OOBSICHUTENIBHYIO U TIPOTHOCTUYECKYIO (PYHKIIUU

ChopmupoBaHHOCTh yMEHUN XapaKTepU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHU4YECKHX 3JeMeHTOB 1—4 mepuonos llepnoanueckoil cucremsl
xuMudeckux sneMeHToB J[.M. MenzaenceBa, uCIonb3ys MOHATUS «S-, P-, d-
JNEKTPOHHBIE  OpOUTANN»,  «IHEPreTHUYECKHe  YPOBHU»,  OOBICHSTH
3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB XMMHUYECKHUX JJIEMEHTOB U HUX
COCIMHEHMM 10 mnepuojgam u rpynnam llepuogmyeckoi  cucTemsl

XUMHUYECKUX d1eMeHTOB J[.J1. MeHneneeBa

2.3

ChopMupoBaHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIUE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKUX BELIECTB pA3JIUYHBIX KIJIACCOB,
MOJITBEPXKIATh CYILIECTBOBAHUE TeHETHUYECKOM CBSI3U MEXy
HEOpPraHMYECKUMHU BEIIECTBAMU C MOMOUIbIO YPaBHEHUH COOTBETCTBYIOLINX

XUMHYECKUX PEAKIUI

2.4

2.5

2.6

2.7

CdopmupoBaHHOCTH YMEHUH yCTaHaBIUBaTh MIPUHA]JIEKHOCTD
HEOPraHNYECKUX BELIECTB 10 UX COCTaBY K OIPEACIEHHOMY Kilaccy (Tpymie)
COeMHEHUIl (TMpocThle BElIeCTBA — METaUIbl M HEMETaJUIbl, OKCH[HI,

OCHOBAHUs, KUCJIOTHI, aM(bOTepHLIe TUAPOKCUBI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMUMHYECKYI0 CHMBOJIUKY JUIS
cocTtaBieHuss (OPMYJ BEIIECTB M YpPaBHEHHH XHMHUYECKUX PpEaKIui,
cucremarndeckyto HomeHknatypy (IUPAC) wu TpuBHanbHbIE Ha3BaHUS
OTIENbHBIX HEOPraHWYECKUX BeELIECTB (yrapHbI TIa3, YIVIEKUCIBIA ras,
aMMHaK, raméHas HM3BECTb, HEraméHas WU3BECTb, MHUTHbEBas COJA, MUPUT U
Jpyrue)

CchopMupoBaHHOCTH ~YMEHMH  XapakTepu3oBaTh (ONMUCHIBATH)  OOIIME
XUMHUYECKHE CBOICTBAa HEOPraHMYECKHX BEIIECTB pAa3JIMYHbIX KJIACCOB,
MO/ITBEPK/IaTh CYLIECTBOBAaHUE TeHETUYECKOM CBSI3U MeXy
HEOPraHMYECKUMHU BEIIECTBAMHU C IOMOUIBI0 YPaBHEHMH COOTBETCTBYIOLIMX

XUMHUYCCKUX peaKuHﬁ

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb W  BBIIIOJHATH XUMHUYECKUN




JKCIIEPUMEHT  (pa3oKEHHE IMEpOKCHJIa BOAOpPOAa B  INPUCYTCTBHU
KaTajau3aTopa, OINPEAEIIEHUE Cpelbl pPAacTBOPOB BEIIECTB C ITOMOLIBIO
YHUBEPCAJIbHOTO MHAMKATOPA, BIMSHUE Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTH
XUMHUYECKON pEeaKIuy, peaklud MOHHOrOo OOMeHa, KaueCTBEHHBIC PEaKIINU
Ha cynb(ar-, KapOOHAT- ¥ XJOPHI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHHE
9KCIIEPUMEHTAJBHBIX 3a7ad 1o Temam «Meramisl» u «Hemeramisi») B
COOTBETCTBUHM C MpaBUJIAMU TEXHHUKH O€30MacHOCTU MpH OOpalleHUuu C
BELIECTBAMH U J1a0OpaTOPHBIM 00OPYIOBAHHUEM; IMPEACTABIATh PE3YJIbTATHI
XHUMHAYECKOT0 KCIIEPUMEHTA B JOpPME 3alMCH YPAaBHEHUI COOTBETCTBYIOIIMX

peakiuii 1 GopMyITUPOBATEH BHIBOIBI HA OCHOBE 3THX PE3yJIhbTaTOB

2.8

2.9

CdopmupoBaHHOCTH YMEHHIA COOIIOIATH MPABUIIA MOJIB30BAHUS XUMHUYECKON
nocynoi U 1abopaTOpHBEIM 000pyIOBaHKEM, a TaK)Ke MpaBHiIa OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIHMSMU 10  BBITIOJHECHUIO

J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

ChopmupoBaHHOCTh YMEHHIl XapaKTepH30BaThb XHMHUYECKHUE MPOLIECCHI,
JIC)KAIME B OCHOBEC IMPOMBIIIJICHHOI'O ITOJIYUYCHUA C€pHOI71 KHCJIOThI, aMMHaKa,
a Takke CGHOPMHUPOBAHHOCTh TMPEJACTABICHUH 00 OOmMUX HAyYHBIX

IIpUHOUIIAX U SKOJOTHYCCKHX HpO6J'ICMaX XUMHUYCCKOI'O ITPpOU3BOJACTBA

XUMHUS U KU3HB. PacuéTtrl

3.1

ChopmupoBaHHOCTH  TMPEACTaBICHUM O XUMHYECKOH COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMMUM B TIO3HAHUM SIBJICHUI
OpUPOAb, B (OPMHUPOBAHHHM MBIIIJICHUS M KYJIbTYpbl JHYHOCTH, €&
(YHKIIMOHATEHON TPaMOTHOCTH, HEOOXOIUMOM I PEIICHHS MPAKTHUYECKUX
3a/la4 U IKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U

MPUPOIHOM cpene

3.2

CpopMUpPOBAaHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
nH(pOpMaIIHIO0, TONYYaeMYyI0 M3 Pa3HbIX HMCTOYHUKOB (CpelcTBa MacCOBOM

KOMMYHUKAIUHU, cC€Th IHTEpHET U ipyrue)

3.3

CpopMUpOBAaHHOCT, ~ YMEHHMM  CcOONIOAATh  MpaBWIA  AKOJOTUYECKH
11e71eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM AESATETLHOCTH B ILIETSX

COXpaHEHUs CBOETO 3710POBBS U OKPYKAIOIIEH MPUPOTHON CPeJIbl

3.4

3.5

Oco3HaBaTh ONMACHOCTh BO3JICUCTBHS HA >KMBBIE OPraHU3MBI OINPEACIIEHHBIX
BellecTB, NOHMMasg cwmblcn nokazarens IIJIK, nosicHsate Ha mnpumepax
CIocOOBbl YMEHBILEHHUS W TPEIOTBPAILEHUS WX BPETHOIO BO3JIEHCTBHUS Ha

OpraHn3M 4€JI0BCKa

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPOBOAUTL BBIYUCIICHHUA C HCIIOJIB30BAHHUEM

MOHSTHSI «MAaccoBasi JI0JIsI BELIECTBA B pPacTBOPE», OOBEMHBIX OTHOLICHHM




ra3oB IpU XUMHYECKHX PEaKIHMSIX, MAcChl BEUIECTBAa MM 00BEMA Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OTHOrO U3
Y4acTBYIOUIMX B pEaKlMU BEIIECTB, TEIJIOBOTO 3(dekTa peakui Ha OCHOBE

3aKOHOB COXpaHCHH MACChl BEIICCTB, IIPEBPAIICHUA U COXPAaHCHUA SHEPIrun




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

[IpenMer opranuyeckoil XUMuU: €€ BO3HMKHOBEHHE, PAa3BUTHE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEIECTB M MaTepHasioB. Teopusi CTpOEHHUs OpPraHHMYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CtpykTypHblE (QOPMYIIBI OpraHHMYECKUX BeEHIeCTB. [omoiorusi, H30Mepus.
XUMHYECKasI CBA3L B OpraHN4YCCKUX COCAWMHCHUAX — OJHMHAPHBIC W KPATHBLIC

CBA3U. Hpe,I[CTaBJIeHI/Ie 0 KJ'IaCCI/I(l)I/IKaHI/II/I OpraHu4C€CKHUX BCHICCTB

13

Homenknarypa opraHu4yeckux CO€IUHEHHUH (cucTeMaTudecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaXXHEHUIIINX Hpe,ﬂCTaBHTCHeﬁ KJIACCOB OPraHM4YC€CKHUX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKMH psa. Meran u 3TaH —
MPOCTEHIINE TPEACTAaBUTENN alKaHOB: (U3NYECKUE U XHMMHUYECKHUE CBOMNCTBA
(peakuu 3aMeIleHUsT W TOPEHHUs), HAXOXKACHHE B MPUPOJE, TMOIyYEeHUE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHHUE, T'OMOJOTUYECKHH psAd. DTWIEH U NpPONUIEH —
MPOCTEUIINE TIPEACTABUTEIN AIKCHOB: (DM3MYECKHE M XHMHUYECKHE CBOICTBa
(peakuuy TUIPUPOBAHMS, TAJTOr€HUPOBAHMS, TUApPATALUH, OKHUCICHHUS U
MOJIUMEPU3AINH ), TOJIyYeHUE U IPUMEHEHHE

Ankanuensl: OyragueH-1,3 u wmetunOyraauen-1,3: cTpoeHue, BaKHeHIINe
XMMHUYECKHE CBOMCTBA (peakuus nonuMmepusanuu). [lonydeHne cCHHTETUYECKOTO

KaydyKa U pe3UHbI

2.4

2.5

2.6

AJKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTHYECKUM psAll. AUETHIIEH —
MPOCTEHIINIA TpPECTaBUTENb AaJKUHOB: COCTaB, CTpOeHue, (u3nueckue u
XMMUYECKHE CBOICTBA (peakluu THPUPOBAaHUs, TaJIOTeHUPOBAHUS, THIpATallUH,

FOpeHI/I}I), IMOJIYYCHHUEC U IPUMCHCHUC

Apenbl. benson: cocraB, cTpoeHue, (usnyeckrMe M XMMHUYECKHE CBOMCTBa
(peakuuy raJloreHUpOBaHMsI U HUTPOBAHUS ), IOJIy4€HUE U TPUMEHEeHHe. Tomyot:
cocTaB, CTpoeHue, (uU3NYECKHe U  XUMHYECKHE CBOWCTBA  (peakiuu
TaJIOTEHUPOBAHNSA W HUTPOBAHMS), IOJIyYEHUE U TNpUMEHEHHE. TOKCUYHOCTh
apeHOB. ['eHeTHueckas CBA3b MEXIY YIJIIEBOJOPOAAMM, NPHHAICKAMMMH K

Pa3IMYHBIM Ki1acCcaM

IIpuponHble HMCTOYHMKHM  YIiIeBOAOPOAOB. IlpuponHblii ra3 W TNONYTHBIE

He(Tsanble ra3pl. Hedts u e€ mpoucxoxaenue. Crnocobsl nepepaboTku HePTH:




3.1

[IEPETOHKA, KPEKMHI (TEpMUYECKUM, KaTaJIUTHUYECKUH), nuponu3. IIpomykTel
nepepaboTKu He(TH, X IPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITY. KaMeHHbII

YTOJIb U IPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIC OJTHOATOMHBIC CITUPTHI. METaHOM U ATAHOJI: CTPOSHUE, PU3HUECKHE
M XMMHUYECKHE  CBOMCTBa  (peakuuum  C aKTUBHBIMH  METaJlJaMH,
raJIoreHOBOJIOPOJIaMH, TOpEHHUE), NpuMeHeHue. BojopoanHbie CBsI3U MEXIY
MOJIEKYyJJaMi COUPTOB. JleliCTBUE MeTaHOJIa U ATAaHOJa HAa OpPraHu3M 4YeJoBeKa.
MHOroaroMHbI€ CIIUPTHI. ITUIICHTIIMKOJb U TIIMLEPUH: CTpOeHUE, (pu3nyeckue u
XMMHYECKHE CBOMCTBA (B3aMMOJACHCTBHE CO  IICJIOYHBIMH  METaJIaMHu,
KaueCTBEHHAsl peakisi Ha MHOTOATOMHBbIE CcHUpPTHI). JleiicTBUEe Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPpHUHA U STHJICHIJTIMKOJIA

3.2

@deHoM:  CTpOCHHME MOJIEKYNBI, (HU3UYEeCKHe ¢ XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMalibierul, aleTaabAeTu I CTPOCHHUE, (GPU3NIECKUEe 1
XUMHUYECKHE CBOMCTBA (PEaKIMU OKUCIICHHS M BOCCTAHOBJICHHS, KaUeCTBEHHBIC

peaxkiuun), noJy4eHue u NpuMeHeHNe

OAHOOCHOBHBIE Tpe/ieibHble KapOOHOBBIE KHCIOTHl. MypaBbUHAs M YKCyCHas
KHCIIOTHI: CTPOCHHE, (PU3HUECKHUE U XUMHUYSCKUE CBOMCTBA (CBOMCTBA, 00IIHE st
KJlacca KHUCJOT, peakius dSTepuduKaiuu), TMOJydYeHHe ¢ NPUMEHEHHE.
CreapuHOBas ¥ OJIEMHOBAsI KUCIOTHI KaK MPEICTABUTENIN BBICHINX KapOOHOBBIX

KHUCIOT. Mblla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNiCTBHE

CrnoxHble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupo. buonorudeckas posb
KHUPOB

VYrneBoabl: cocTaB, KiaccupuKanus yrieBoJoB (MOHO-, TU- U MOJUCAXapHJIb).
I'moko3a — mpocTeimuii MOHOcaxapuj: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI,
¢usznyeckue M XUMHUYECKHE CBOMCTBAa (B3aUMOJCHCTBHE C THAPOKCHUIOM
menu(ll),  okucieHume ~— amMMmuauHbBIM  pacTBopoM  okcuma  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bl), HaXO0XJIEHHUE B MpPHUPOJE, IPUMEHEHUE,
ouosorndeckas posb. @otocunres. @pykro3a kak nzoMmep riaoko3sl. Kpaxman u
LEJUII0JI03a KaK MpHUPOAHbIE NoauMepbl. CTpoeHHE KpaxMmana M LEJUII0JIO03bI.
dusznueckue M XMMHUYECKHE CBOWMCTBAa Kpaxmana (THApOJIM3, KauyeCTBEHHas

peaKIus C HOJIOM)
A3oTcoepKalme OpraHudecKrue COeTMHCHUS

AMUHOKHUCIIOTH Kak aM(doTepHble OopraHuYeckue coequHeHus. duznueckue u

XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha TpUMeEpe TiuiuHa). bruomormdyeckoe



3HAa4YCHUEC aMHHOKUCJIOT. HGHTI/IHBI

4.2

benku kak nOpuUpOAHBIE BBICOKOMOJIEKYJIIpHBIE coeluHeHus. llepBuunas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalusa, KaY4€CTBCHHBIC PEAKIINU Ha Oenku

5.1

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

OcHOBHbIE TOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPHU3AIIH, CPEIHSSI MOJIEKYIsIpHAsT
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUM —

noJimMepus3alAa U NOJUKOHACHCAI A

5.2

3KCHepI/IMeHTaJIbHBIe MCTOAbl M3YUCHHUA BCIICCTB U HUX HpeBpameHHﬁ:
O3HAKOMJICHHUEC C 06pa3I_IaMI/I MMPUPOAHBIX 1 UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB. HOJ'Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbI

11 KITACC

Kon
1
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1.2

1.3

IIpoBepsieMblii 3JIEeMEeHT COAePKAHUSA

TeopeTnyueckrue OCHOBbI XUMUHU

XuMHUYECKUH dreMeHT. AToM. SIapo aTtoma, M30TOMbI. DIIEKTPOHHAsT 000I0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHbBIC OpOUTAH, S-, P-, d-3JIEMECHTHI.
Oco0eHHOCTH pacmpe/esieHus SJIEKTPOHOB MO0 OpOUTANISIM B aTOMAax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucteMa XuMU4Yeckux 3nementos J1.1.
MenneneeBa. CBA3p NEpUOAMYECKOrO 3akoHa M Ilepmonnmyeckoil cHCTEMBI
xuMuyeckux ieMeHToB JI.JMI. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOM€pHOCTI/I N3MEHEHHS CBOMCTB XHMHUYECKHX DIEMESHTOB H
0o0pa3yeMbIX MMM HPOCTBIX U CIIOXKHBIX BEIIECTB MO TpyINIam M IMEepHOAAM.

3HadeHue NEepruoaANYCCKOr'o 3aKOHA B PA3BUTHUUN HAYKU

Crpoenue BemecTBa. XHUMHYECKas CBS3b. BuUIbl XMMHUYECKOW  CBS3M
(koBajieHTHasi HEMOJIApHAs W TIOJIApHAs, HWOHHAs, MeTajundeckas). oHsbI:
KaTHOHBI U aHUOHBI. MeXaHU3MbI 00pa30BaHUs KOBAJTCHTHOM XUMHUECKOU CBSI3H

(oOMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BaneHTHOCTS. 9J'IeKTp00TpI/ILIaTeHLHOCTB. CrelneHb OKUCICHUS

1.5

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTH CBOMCTBA
BEUIECTB OT THUMA KpHUCTAUIMUecKol pemérku. [loHsATHE O AMCIEepCHBIX
cuctemax. VcTuHHBIE M KOJIJIOWJHBIE pacTBOpbl. MaccoBasi 10y BelllecTBa B

pacTBope



1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. HomeHnkiarypa

HEOPTraHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckas peakus. Knaccudpukanus XUMHUYECKUX peakuuii B
HEOPraHWYECKOM M OPraHMYeCKOM XMMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEIIECTB,

3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKIUIX
CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumble peakiuu. XHUMHUYECKOe paBHOBecHe. DakTOpbl, BIUSIOLIUME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrposnmTHyeckas auccouuanus. CuibHble M cialble anekTponuTsl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCIAsl, HEUTpaJIbHAs, 1eJI04Hast. Peakiuy MOHHOTo

oOMeHa

111

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKknuun

Heopr AHNYCCKasad XMMHUA

2.1

Hewmerannel. [lonoxenue HemeramioB B Ilepuonnueckoil cucreMe XUMUYECKUX
anementoB J[.M. MenzaeneeBa nu ocoOeHHOCTH cTpoeHHsl aroMoB. dusnyeckue

CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIIOB (Ha IPUMEPE KUCIOPOAA, CEPBL,

docdopa u yriaeponaa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETA/UIOB (TaJlOT€HOB, CEpbl, a30Ta,
dochopa, yriaepoma W KpeMHHs) W HX  COCAUHCHHHA  (OKCHIIOB,
KHCIIOPOJICOJICPXKAIIMX  KHCIOT, BOJOPOAHBIX coeauHeHuid). IlpumeHeHue

Ba)KHEHIIINX HEMETAJIJIOB U X COCI[I/IHGHI/Iﬁ

Mertannel. [lonoxxenne wmeramuioB B Ilepmomuueckoil cucremMe XHUMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS! 3IEKTPOHHBIX 000JI0UEK
aTomMoB MeTayuioB. O6mme pusnyeckue cBoricTBa MeTawioB. CIijlaBbl METAJIIOB.

DNEKTPOXUMHUYECKHUH psijl HAIPSHKEHUH METalJIOB

2.4

2.5

3.1

XUMHYECKHE CBONCTBA BAXKHEUIINX METAUIOB (HATPHUM, Kalauil, KalbIuH,
MarHuii, aJllOMHHUNA, IMHK, XpOM, XKeJe30, Melb) U UX coequHeHwid. Oouue

CITOCOOBI MOJIYUYCHUA MCTAJLJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy N TCXHHUKE
I'eneTnyeckas CBS3b HCOPraHNYCCKUX BCUICCTB, MMPHUHAJIC)KANIUX K Pa3JIMIHBIM
Kj1aCcCaM

XUMHS U )KU3Hb

Ponmp xumMum B oOecneyeHUH 3KOHOFI/I‘-ICCKOI71, BHCpTCTH‘{CCKOﬁ n HPIH.[CBOﬁ
6630HaCHOCTI/I, Pa3sBUTHUU MCIWULIUHBI. ITousTue o HAaYYHBIX MCETOJAaX ITO3HAHUA

BEHIECCTB U XUMHUYCCKUX peaKHI/IfI

3.2

[IpencraBnenust 06 oOUIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJTYYEHHUS

BOKHEHIIMX BEHIECTB. YeIIOBEK B MHUPE BELIECTB M MAaTEPHUAJIOB: Ba)KHEUIIME



3.3

CTPOUTENbHBIE MaTepualibl, KOHCTPYKIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO,
KepamMHuKa, MaTepHualibl Ui SJIEKTPOHHKH, HaHOMATEepHAallbl, OpraHUYecKue |
MUHEpaJIbHBIEC yI00pEHUS

XuMHUS U 370pOBbE 4YEJIOBEKA: IMpaBWJIa UCIOJIB30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuja OE30MACHOTO HCIIOJIB30BAHUSA TpernaparoB ObITOBOI

XHUMHHU B HOBCCHHGBHOﬁ KU3HHU
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