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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1Mo XMMHM Ha YpOBHE CpeaHero oOmiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepauumny,
TpeOOBaHUI K pe3yapTaTaM OCBOCHHS ¢eaepanbHOl 00pa3oBaTeNbHON MPOTpaMMBbl CPEIHErO
obuiero oo6pazoBanus (POIlI COO), mnpencraBineHHbIXx B DeneparbHOM TOCYJapCTBEHHOM
oOpaszoBatenbHOM cTtangapre COO, ¢ yuérom Konuenmuu mnpenojpaBaHus y4eOHOro mpeamera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoil denepanuu, pealn3yroluX OCHOBHbIE
o0Opa3oBaTeslbHbIE IPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHs BOCHHMTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMBbl 10 XUMHH, K OINPENEICHUI0 O0IIel cTpareruu
00y4YeHHs1, BOCIIMTAHUS U Pa3BUTHs O0y4aIOUIUXCS CPEACTBAMH y4E€OHOIro IpeaMeTa «XUMHUsD IS
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTaBMIM KoOHLenTyaubHble nosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1I€JIeH, COepKaHusl, pe3yJbTaToB O0y4eHHUs U TpeOOBaHUM K YpOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHME,  IOJy4yaeMOe€  BBIMYCKHHUKaMH  00IIeo0pa3oBaTebHON
OpraHu3aluy, SBJISETCS HEOThEMJIEMON 4acTh0 X 00pa3oBaHHOCTU. OHO CIYXKMT 3aBEpLIAIOIIUM
3TaNoM peaju3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIUX
[IEJIOCTHOM CHCTEME XHUMHUYECKOTO 00pa3oBaHMsA. DTH LEHHOCTH KAacaloTCs IMO3HAHHMS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYphI YEIIOBEKA, a TAaK)KE HKOJOTHUECKU
000CHOBAaHHOT'O OTHOILIEHMS K CBOEMY 3[J0POBBIO M IPUPOAHOH cpene. Peanusyercs Xxumuueckoe
oOpa3oBaHue OOyyaroIIMXCs Ha YpOBHE CpPEAHEro oO0Iero oOpa3oBaHMs CpPEACTBAaMH Yy4eOHOTO
npeaMera «XUMHsS», COAEpKaHUE U MOCTPOEHUE KOTOPOTO OMPEEIIEHbI B IPOrpaMMe M0 XUMHUH C
y4€TOM crneuu(PUKd HAyKH XUMUH, €€ 3HAUECHUS B MMO3HAHUU MPHUPOJBI U B MaTepUAIbHON KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIIMX LeJded M MPUHLUIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyl poJib B COBPEMEHHOMN
IUBUJIM3ALMN, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyibTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOIO HAYYHOI'O MBIIUIEHUS, B CO3/IaHHE 1IEJIOCTHOTO MPEJICTaBICHHS 00
OKpY’KaloIleM MHpe Kak O €IMHCTBE MPUPOJbI M YeloBeKa, KOTopoe (popMupyercs B XUMHUHU Ha
OCHOBE ITOHMMAaHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUpa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMHU O0JIACTIMU MPUMEHEHHUS.

TecHO B3aUMOJEHCTBYsI C APYTMMH €CTECTBEHHBIMHM HayKaMH, XMMUS CTajla HEOThEMIIEMOU
YaCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPYya U KHU3HH KaXJOr0 YiIeHa
oOmiectBa. CoBpeMEHHass XHMMHS Kak HayKa CO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTHM
HaIpaBJieHa Ha peleHue TI00albHbIX MPOoOJIeM YCTONUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJOTMUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B cootBercTBMM ¢ 0OmMMH IeMMH M TOPUHIMUIIAMH CpEIHEro oOmero obpa3oBaHus
conepkanue npeamera «Xumus» (10-11 kmaccebl, 0a30BbIil YpOBEHb M3Y4YEHHs) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOJATOTOBKY OOYy4YaloIIUXCs, HEOOXOAMMYID UM JUIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
IPOI0JDKEHN 00pa30BaHus B Pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocrapisromuMu npeaMeTa «XUMUsS» ABISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUs
u «O0mias U HeopraHu4eckas XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKAaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BO¥ HAyKH: CHCTEMa 3HAHWM 10 HEOPTAaHUYECKOW XMMHH (C BKIIOUEHUEM 3HAHUU U3
oOrmield XUMUM) U OpraHuyeckord XuMun. @OpMHUPOBaHUE JAHHON CUCTEMbI 3HAHUHN MPH U3YUYECHUH



npeaMera o0ecreunBaeT BO3MOXKHOCTh PAacCMOTPEHHUSI BCETO MHOT000pasusi BEIIECTB Ha OCHOBE
OOLINX MOHITHUH, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa coiepxkaHusi KypcoB — «Opranudeckas xumus» U «OO0IIass u HeopraHudeckas
XuMUs» copMHpoBaHa B MpOrpaMMe MO XMMHHM HAa OCHOBE CHCTEMHOTO MOJIXO0Ja K HM3yYCHHIO
yueOHOro Mmatepuana U OOYCIIOBJI€HA HCTOPHUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYeCKOW XUMHUH BEILECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHUYECKON TEOpUM CTPOECHUS OpPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX IPEICTABICHUW O CTPOCHUM BEIIECTB.
Ceenenusi 00 M3y4aeMblX B Kypce BEIIECTBaX JalOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 0
CJIO)KHBIX OHMOJOTMYECKH AaKTHBHBIX COCIMHEHMHA. B Kypce OpraHMuecKoil XUMHH IOIYy4YaloT
pa3ButHe CcQOpPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIEpBOHAYATIHHBIC
MPEJICTABICHUS. O XMMHUYECKON CBSI3M, KJIACCU(UKAIMOHHBIX MPH3HAKAX BEIIECTB, 3aBUCUMOCTU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs B Ipeamere «XuMmus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUS TEOPETUYECKUH MaTepual U
dakTosornueckue CBEJCHUS O BEIIeCTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuveckas XUMHS» OOYy4arolIMMCsl MPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATh
3HaUEHUE MEPUOJUUECKOI0 3aKOHA C O0IIETEOPETUYECKUX U METO/I0JIOTMUECKUX MMO3ULUH, TI1y0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 00001maronieii 10 00bsICHSIOmER
MPOTHO3UPYIOUIEH.

Ennnas cucrema 3HaHMI O Ba)KHEMIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHUH, a TaKXXE 0 XMMHUYECKUX PEaKIUsiX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHHS
nomonHsercss B kypcax 10 w11 KimaccoB 2iIeMEHTaMH  COJEpXKaHUsS, HMEIOIIUMU
KyJbTYpPOJOTMUECKHM M NPUKIAJAHOW XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHMHM C JpYITMMHM HayKaMH, pPAacKpbIBalOT €€ poJb B I03HABATEIBHOM U
MPAKTUYECKON JESITEeIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBXKEHHUSI K IpoOIecCy
TBOpYECTBA B 0O0JIACTU TEOPUM U MPAKTUUYECKUX MPUIIOKEHUN XUMUU, IOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh WH(GOPMALMIO U NPUMEHATh €€ A MONOJHEHUs 3HAHWH, perieHus
MHTEJJIEKTYaJIbHBIX M OSKCIIEPUMEHTAJBHBIX MCCIEI0BaTeNbCKUX 3a/1ad. B memnom coaepkanue
yuebHoro npeamera «XUMHs» JAHHOTO YPOBHS M3YyY€HHUS OPUEHTHUPOBAHO Ha (popMHpOBaHHUE Y
00y4aroIuxcsi MUPOBO33PEHUECKOW OCHOBBI JUIsl TOHUMaHMUA (PUIOCOPCKUX HAEH, TaKuUX Kak:
MaTepHajbHOE €IUHCTBO HEOPraHWYECKOTO M OPraHMYeCKOro MHpa, 00yCIOBIEHHOCTb CBOWCTB
BEIIECTB UX COCTAaBOM U CTPOCHHMEM, I03HABAEMOCTh MPUPOAHBIX SBICHUM MYTEM dKCIIEPUMEHTA U
pelieHuss MPOTUBOPEUUIl MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKHUMH MPEANOChUIKAMU,
OCO3HAHHME POJIM XUMHH B PEIICHUH SKOJIOTMYECKHX MpoOJIeM, a Takxke MpobiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B nnane pemenus 3aad BOCIUTAHMS, PA3BUTHS U COLMAIN3ALNUN 00YyYaIOIINUXCSl TPUHSATHIE
IpOrpaMMOil MO XUMHHM TOJIXOJbl K OIpPEAEICHUIO COAEpPKaHUS U TOCTPOEHUS MpeaMeTa
npeaycMaTpuBaoT (OPMHUPOBAHME YHHMBEPCAJIBHBIX Y4YeOHBIX JeHcTBUHM, HMemux 0azoBoe
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATENBHOCTH: pEIIeHUs IpobieM, OMCKa, aHau3a u 00paboTKU
uH(poOpMalii, HEOOXOAUMBIX IS MPUOOPETEHHUS OIbITa MPAKTHUYECKOH M HCCIIeI0BaTeNIbCKOM
JIeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH XUMUMU.

B npaxTuke npenojaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, Tak U Ha
YPOBHE CpelHero oomiero oOpa3oBaHMs, NMPH OIpPEICICHUN COJCPKATEIBbHON XapaKTepUCTUKU
Hejael M3ydeHuss IpeaMeTa HalpaBJICHUEM IEPBOCTENEHHOW 3HAYMMOCTH  TPAJULIMOHHO



npu3Haércss  (GOpPMHUPOBAHME OCHOB XMUMHYECKOM HayKd Kak o00JIaCTH  COBPEMEHHOIO
€CTECTBO3HAHHUS, IPAKTHUECKOHN JIEATEIHPHOCTH YEIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOIMYECKONM TOUYKH 3pEHMs] TaKOM MOAXOJ K ONPEICICHHUIO Leed H3ydeHUs
IpeMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIaBHBIMU LENISAMHU H3Y4YCHUS IMpeaMeTra «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsIFOTCSL:

e popmHupoBaHUE CHUCTEMBbl XMMHMYECKHX 3HAHUW Kak BaKHEHIIeH COCTaBISIOIIEH
€CTECTBCHHO-HAyYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOH JIeKAT KIIFOYEBBIC TIOHSATHUSA,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYILITHOCTHU JAOCTYIHBIX 0000IeHNH MUPOBO33PEHUYECKOI0 XapaKkTepa, 03HaKOMJICHHE ¢ UCTOPUEH HX
pPa3BUTHUS U CTAHOBJICHHSI,

e popmupoBaHuEe M pa3BUTHE NPEICTABICHUN O HAayYHBIX METOJAaX IO3HAHWS BEUIECTB U
XUMHUYECKHX PEAKIUi, HEOOXOAMMBIX JUISI TPHOOPETCHHS yMEHUW OpPHUEHTHUPOBATHCS B MHPE
BCIICCTB U XMMHUYCCKUX SIBJICHUW, IMCIOIIUX MECTO B MPHUPOJC, B MPAKTHUECKON U MOBCEIHEBHON
KU3HU;

® pa3BUTHE YMECHHUU U CIIOCOOOB JESATEIHLHOCTH, CBSA3aHHBIX C HAOIIOJCHHEM U OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT O€30MacCHOT0 OOpaIeHHS C BELIECTBAMH.

Hapsiny ¢ stuMm, coaepkarenbHas XapaKTepUCTHKa ILeNiedl W 3a7ad U3y4deHHs IpeaMeTa B
nporpaMMe 10 XMMHH YTOYHCHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPHUTETAMHU B
cucrteMe cpenHero oomero oopasoBanus. Cero/iHs B MPENOJIaBaHUM XUMHUU B OOJIBIICH CTENEHH
oTaéTcs MpenoYTeHUE MPAKTUYECKON KOMIIOHEHTE COAepKaHMs 00y4eHUs, OpDUEHTUPOBAaHHON Ha
MOJITOTOBKY BHIMYCKHHKA 00111e00pa30oBaTebHON OpraHu3aIiuy, BIaICIOEro He Ha0OpOM 3HAHUH,
a (YHKIIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIHOCOOAMH W YMCHHSIMH aKTHBHOTO TOJNyYCHUS
3HAHWI U IPUMEHEHUS UX B PEATHHOM JKU3HH TSI PEIICHUS TPAKTUICCKHUX 3a71ad.

B cBs13u ¢ 3TUM NPU U3YYEHUU MPEAMETa «XUMUS» TOMUHUPYIOIEe 3HaYeHHE TPUOOPETAIOT
TaKHe [EeNH U 33]]a4, KaK:

ajanTtanus oO0yJaroIIMXCsl K YCIOBHSM JHHAMHYHO Pa3BUBAIOIIETOCS MUPA, (hOpMHpOBaHUE
WHTCIUICKTYaTbHO  PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHHUYCCTBY,
CaMOCTOSITENILHOMY TPHUHSATUIO TPAMOTHBIX PEIICHUNH B KOHKPETHBIX >KU3HEHHBIX CUTYalHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

(dbopMUpOBaHHE Yy 00yUYAIONTUXCS KITFOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHI), IMEIOIIINX
VHHUBEpPCATbHOE 3HAYCHHE I PA3JIMYHBIX BHJIOB JICATEIHHOCTH: PEIICHHS MPOOJIeM, TOWCKA,
aHanmmza ¥ 00paboTku WHpOpMamKMKU, HEOOXOMWMBIX ISl MPUOOPETEHHS OMbITa ACSITENbHOCTH,
KOTOpasi 3aHMMaeT Ba)XXKHOE MECTO B TO3HAHUHM XUMHUH, a TakkKe s OIEHKH C TMO3UIUi
9KOJIOTHYECKON OC30IMaCHOCTH XapakTepa BIMSHHS BEIICCTB W XUMHYECKHX IIPOIECCOB Ha
OpTaHW3M YeJIOBEKA U MPUPOTHYIO CPENIY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIUIEKTYAbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIIOCOOHOCTH CaMOCTOSITENbHO MPUOOpPETaTh HOBBIE 3HAHHUS MO XHMHUUA B
COOTBETCTBUU C >KH3HCHHBIMH IOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIONCKAa W aHajau3a y4eOHOW W HAyYHO-TIONMYJIAPHOW WH(POPMAIUU XUMHUIECKOTO
COJIepKaHUS;

dbopMUpOBaHHE U PA3BUTHE Y OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaOIIOaTEIPHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
IpU IJIAHUPOBAHUH U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTAHHUE Y OOYYarOMMXCs YOSKAEHHOCTH B TYMAHHCTUYECKOW HANPABIEHHOCTH XUMUH,
e€ BaXHOH poONM B pEIICHUU TI00aIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIF30BAHNUS,



MOTIOJTHEHUSI HHEPreTHUUECKUX PECypCcOB U COXPAHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpEKHOT0 OTHOIIEHHS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAKXKe MPHOOPETEHUS
OTIbITa WCTOJIB30BAaHUS TONYUYECHHBIX 3HAHWUW JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHUTYAIMsIX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueGHOM miaHe cpeaHero obmiero obpa3zoBaHus HpeaMeT «XuUMHsS» 0a30BOro ypoBHS
BXOJIMT B COCTaB MpeIMEeTHOIN obnacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OOmee 4mMcIO 4acoB, OTBEAEHHBIX IS M3Y4YCHUS XUMHUHU, Ha 0a30BOM YPOBHE CpEIHErO
obmero oopazoBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henenmo), B 11 kimacce —
34 gaca (1 gac B Henemo).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyeckoill XUMHM: €€ BO3SHHUKHOBEHHE, PAa3BUTHE U 3HAYEHHE B IOJYyYEHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHns opranndeckux coequnennii A. M. byrneposa, eé
OCHOBHbIE OJIOkKEeHUs. CTPYKTYypHBIE (OPMYJIbI OpraHUYecKUX BemiecTB. ['omomorus, usoMepus.
XrMHYeCKasi CBS3b B OPraHUYECKUX COEIMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o0 KiIaCCH(UKAIMKA OPraHUYECKHX BelecTB. HomeHkiaTypa opraHMYecKHX
COEMHEHUH (cucTeMaTHyecKas) U TPUBUAJIbHbIC Ha3BaHMs Ba)KHEMIIMX MpPEICTaBUTENEH KIIacCOB
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJIbl M3YUEHHUs BEIIECTB M HUX MPEBpAllleHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHMYECKHX BEUIECTB M MaTepuajaMH Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ
OpPraHMYeCKHX BEIIECTB, HAOIIOJCHUE U ONMCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAILEHUIO
OpPraHMYeCKUX BEILECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKUU paa. MeraH M 3TaH — mpocreiime
NPEJCTaBUTENIN aJIKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOMCTBA (PEaKIMU 3aMELCHHUsI U TOPEHMS),
HaXO0XJICHNE B IPUPOJIE, TOITYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHI psii. DTWIEH U NMPONUIIEH — IMpOCTeHIIne
NPEJICTAaBUTENIN QJIKEHOB: (U3NYECKHEe M XMMHUYECKHME CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEPH3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyyeHne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUH psifi. ALIETUIIEH — MPOCTEHIIHMA
NpPEJCTaBUTENIb AJIKHHOB: COCTaB, CTpPOCHHME, (U3UUYECKHE M XUMHUECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALMN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (PU3MYECKHE W XHMHUYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHUST W HUTPOBaHUs), IOJIY4YEHHE W NpUMEHeHue. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolUcmea (peakyuu 2aro2eHUpoSaHusi U HUMpOSAHUs), NOIyYeHue U
npumenenue.  TOKCHMYHOCTb  apeHOB. I'eHeTmyeckas CBsSI3b  MEXKIAy  yIVIEBOJOPOJAMHU,
MPUHAJIEKAITIME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble MCTOUYHUKU YTJIEBOAOPOAOB. IIpupoaHbIii ra3 M nomyTHbE HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenne. CriocoObl epepaboTKu He(PTU: TeperoHKa, KPeKUHT (TePMUYECKHIA,
KaTaJIMTHYeCcKui ), muponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.



OKCIEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEINECTB M HUX INPEBPAILCHUN: O3HAKOMIICHHE C
o0pa3iaMu IuiacTMace, KaydykoB M pe3uHbl, koutekuuu «Hedte» u «Yronp», MomenupoBaHue
MOJIEKYJl YIJIEBOAOPOJIOB U TaJIOTCHONPOU3BOJIHBIX, IPOBEAECHHE HPAKTUYECKON paboThI:
IIOJIy4EHHUE 3TUIICHA U U3YYECHUE €r0 CBOMCTB.

PacuérHble 3anaumn.

Brruucienus o ypaBHEHHI0O XUMHUECKOM peakiu (Macchl, 00bEMa, KOJMUECTBA HCXOTHOTO
BEIIIECTBA MJIM MPOJYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIIECTB WU MPOJYKTOB PEaKIUH).

Kucaopoacoaep:xaimme oprann4ecKkue coeMHEHUs

[IpenenpHble OJHOATOMHBIE CHHPTH. METaHONI W JTAHON: CTpOEHHUE, (uzmuecKkue u
XUMHYECKHE CBOMCTBA (PEaKLMM C AKTUBHBIMM METAJUIAMM, TaJIOT€HOBOAOPOJAaMH, TOPEHUE),
IpUMEHEeHHEe. BogopoaHble CBA3U MEXy MOJEKYJIaMU CIUPTOB. /IeliCTBHE METaHOIAa U 3TaHOJIA Ha
OpraHM3M 4YeJIOBEKa.

MHOroaTOMHBIE CHHPTHL. OTHJICHTIHKOIb W TIWIEPUH: CTpOeHHUE, (U3HUYECKHe U
XUMHYECKHE CBOICTBa (B3aMMOJEICTBHE CO ILIEJIOYHBIMU METalIaMU, KaueCTBEHHAs PEaKIUs Ha
MHOroaTOMHbIe cnuptThbl). /[lelictBue Ha opraHu3Mm dejoBeka. I[IpuMeHeHHe TIIUIEpUHA U
STUJICHIJIUKOJIS.

@DeHoII: CTPOSHHE MOJICKYIIBI, (PU3MUECKUEe U XUMUYECKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenune penona.

Anprerupl M kemouwvl. DopManbAErul, aueTaIbJeTrua: CTpPOCHHE, (QU3UUECKUue WU
XMMHUYECKHE CBOMCTBa (peaklUM OKHUCIEHUS M BOCCTAHOBJICHMsS, KadeCTBEHHbIE pEaKIUu),
MOJIy4Y€HUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeneabHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCYCHas KHCJIOTHI:
CTpoeHue, pU3n4ecKkue U XMMHUYECKHe CBOWCTBa (CBOMCTBa, oOIIMe JUIs Kiacca KHUCIOT, peakius
TepudUKanMu), MoidydeHne u npuMeHeHue. CreapuHOBas W OJEHHOBAas KHUCIOTBHI Kak
MPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIoIIee IEHCTBHE.

CrnoxHble 3QUpBl Kak MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['MIponu3 ciIoXHBIX 3(UPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrieBonbl: cocTaB, KiacCUPUKAIMS YTIIEBOJOB (MOHO-, M- M TOJUcCaxapuisl). ['moko3a —
OpOCTEHIINKA MOHOCaXapHua: OCOOCHHOCTH CTPOEHHS MOJIEKYNbl, (PU3UYECKHME W XUMHUYECKUE
cBoiicTBa (B3auMoeicTBre ¢ ruapokcuaom Meau(ll), okucienue aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBieHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHHE B MPHPOJE, INPUMEHEHHUE,
ouonorndeckas poib. DortocuuTe3. OpyKTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemmtonosa kak npupoiHble noiaumepbl. CTpoeHHE Kpaxmaja U I1IeJUTOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HOI0M).

OKCHEpUMEHTAJILHBIE METOJbl M3Yy4YEHHMs BEUIECTB M WX IPEBpAlllEHUIi: IPOBEJIEHUE,
HaOJII0/IEHUE U OMMCAaHHNE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcieHHe »dTaHoia okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB
(B3aumMopelicTBie rauuepuHa ¢ ruapokcugoM Mmeau(ll)), anprerngoB (OKUCIIEHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) u ruapoxcunom meau(ll), B3aumoneiicTBue kpaxmana ¢ HOAOM),
MIPOBEJICHUE MPAKTUYECKONW paboThl: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3agayn.

Brruuciienus 1o ypaBHEHHI0O XUMHUECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA HCXOTHOTO
BEIIIECTBA UJIM MPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BEIIIECTB WU NPOYKTOB PEAKIUH).



A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMS.

AMUHOKHCIIOTHI Kak am(oTepHble opraHnyeckue coeauHeHus. Ou3nveckue U XUMUYECKHe
CBOICTBa aMHMHOKHMCIOT (Ha @pUMepe IJIMLUHA). buosornueckoe 3HAYEHUE aAMUHOKHCIIOT.
Ilentuael.

benku kak NpupoJHBIE BBICOKOMOJEKYJSpHblE coeAauHeHus. [lepBuuHas, BTOpUYHas u
TpeTUYHAasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJKOB: THUAPONU3, JCHATYpalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKclIepUMEHTAIbHbIE METOAbl M3y4YeHMsl BEIECTB M MX IPEBpallleHUi: HaOioJeHue Hu
OINKCaHKUE AEMOHCTPALMOHHBIX OIBITOB: JACHATYypalus OEIKOB IPU HArpEeBaHUM, LIBETHbIE PEAKLUU
OEIIKOB.

BbicokomoiieKkyasipHbIe COeUHEHHS

OCHOBHBIE TIOHATHS XMMHMU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUIl: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALINH, CPEIHSS MOJIeKyIsipHas Macca. OCHOBHbBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMEpPU3aLysl U MOJIMKOHACHC Al

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUEHHUs BEIIECTB M HUX MPEBpAIlCHUN: O3HAKOMIICHHE C
0o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MexnpeIMETHBIX CBsi3ed IMpU HM3ydyeHUM opranuyeckol xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4epe3 HCIIOJIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHSITHH, Tak u
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO011e ecTecTBEHHO-HAYYHbIE OHATHUS: SIBIIEHUE, HAYYHBIH (aKT, MII0Te3a, 3aKOH, TEOPHs,
aHAJIN3, CUHTE3, KiacCU(UKAIUs, NEPUOJUYHOCTb, HAOIIOACHHE, H3MEPEHHE, IKCIEPHUMEHT,
MO/JICJINPOBAHUE.

dusmka: Matepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHUECKUIl ypOBEHb,
BEIIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, (PM3NYECKHE BEIUYMHBI U €AUHUIIBI UX
U3MEpEHHUS.

buonorust: knerka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHuzMe, (OTOCUHTES,
OMOJIOTMYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YTIeBObI, JKUPbI, (DEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: MuUIIEeBbIE MPOAYKThI, OCHOBBI PAallMOHAJIBHOTO MUTAaHUS, MOIOIIME CPEICTBA,
JIEKApCTBEHHbIE U KOCMETHUYECKHE IMPEerapaThl, MaTepHaibl U3 WCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUSI

Teoperuvyeckue OCHOBbI XUMHMHU

XuMudyeckuit  dieMeHT. AToMm. Snpo aTtoma, W30TOMBI. DIEKTPOHHAs O0OJOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, s-, P-, 0- 3memenTsl. OCOOEHHOCTH
pacmpeneneHus dJIEKTPOHOB IO OpOUTAIsIM B aTOMax JJIEMEHTOB TEPBBIX YETBIPEX TEPHOJIOB.
DneKTpOHHAasE KOH(QUTYpAIIHs aTOMOB.

Ilepuonunueckuii 3akoH u Ilepuonnueckas cucreMa XuMH4eckux dneMeHtoB /[l H.
MenneneeBa. CBs3b MEPUOINYECKOTO 3aK0HA U [leproauyeckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHOW TE€OpUEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPyHnaM u
nepuoiaM. 3HaueHHE MEPUOJNIYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.



CtpoeHue BemiecTBa. XHMHYECKash CBs3b. BuWAbl XMMHYECKOW CBS3U (KOBAJICHTHAS
HEMOoJISIpHAsl U TOJIApHAs, WOHHAs, MeTajuindeckas). MexaHu3mMbl 00pa3oBaHUS KOBAJIECHTHOM
XUMHUYECKON CBSi3W (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BalleHTHOCTH.
DIIeKTpoOTpULATENBbHOCTh. CTeneHb OKUCiIeHUs. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUIBl KPUCTAIUIMUECKUX PpEHIETOK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTe o gucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOMIHBIE PAcTBOpbL. MaccoBas 101
BEILECTBA B paCTBOPE.

Knaccugukanus HeopraHmueckux coequHeHnid. HoMeHkmaTtypa HEOpraHMYecKHX BEUIECTB.
['eneTndeckasi CBA3b HEOPraHUYECKUX BEIECTB, MPUHAAJICKAIIUX K PA3ITMUHBIM KIIACCaM.

Xumuyeckas: peakius. Kiaccupukanus XMMUYECKHMX peakluid B HEOPraHMYeCKOW u
OpraHWYECKOM XMMHHU. 3aKOH COXPAHEHHUS MACChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHSIX.

CKOpOoCTh peakuuu, e€ 3aBHCHMOCTh OT pa3iu4HbIX (akTopoB. OOpaTUMbIE pEaKIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIMAOIME HA COCTOSHUE XHMHYECKOTO pPABHOBECHSI.
[Tpunnun Jle [latense.

OnekTponuTrueckas aucconuanus. CuiibHble W ciabble 3eKTpoiuThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIEC PEAKIIUH.

DKCrepUMEHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U WX MPEBPAILEHUI: JeMOHCTpaIus TabIuIl
«lTepnognueckas cucrema xumuyeckux syemeHToB [l. M. MenpaeneeBa», u3ydyeHHEe MOJENEH
KPUCTAJUTMYECKUX PEMIETOK, HAOMIO/IEHHEe W OMHCaHUE JIEMOHCTPAIIMOHHBIX U JAOOPaTOPHBIX
ONBITOB (pa3yioKEHUE IMEPOKCHUIA BOJAOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, ONpPENENICHUE CPEIbl
pacTBOPOB BEIIECTB C TMOMOIIbIO YHHBEPCAJIHHOTO HHAMKATOPA, PEaKlUd HOHHOTO OOMEHa),
MIPOBE/ICHUE TIPAKTUUYECKON paboThl «BnusHue pa3inuvHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
pEaAKIHM.

Pacuérnbie 3anaumn.

PacuéTel 0 ypaBHEHUSM XMMUYECKHX PEAKIUH, B TOM YHCIE€ TEPMOXUMUUYECKHE PaCUETHI,
pacy€ThI C UCTIOIH30BAHUEM TOHATUS «MACCOBAs JTOJISI BEIIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoguueckoil cucteme XMMHUYECKUX 3JIEMEHTOB /1.
. MeHaeneeBa W OCOOCHHOCTH CTpOCHUS aTOMOB. @Du3uyeckue CBOWCTBA HEMETAIIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XWMHUYECKHE CBOMCTBA BaXHEHITUX HEMETAIOB (TajoreHoB, cepbl, a3oTa, (ocdopa,
yriaepoaa U KpeMHHUsI) U UX COCTUHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHM).

[IpruMeHeHrne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnsl. [lonoxxenne meraminoB B [lepuogudeckoit cucteme XuMudeckux snemeHTon Jl. M.
MengeneeBa. OCOOEHHOCTH CTPOEHHUS OJJIEKTPOHHBIX O0OJOYEK aTroMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTauioB. CIUIaBbl METANJIOB. DIEKTPOXUMHUYECKHH psAl HANpsOKEHUH
METAJLJIOB.

XWMHUYECKHE CBOWMCTBA BAXXKHEHIIMX METAUIOB (HATPUH, Kaldui, KaJblMi, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, ME/Ib) U UX COCIMHEHUM.

OO6mmue criocoObl MoTy4YeHus: MeTauIoB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.



OKCMEePUMEHTAIbHBIE METO/IbI U3YYEHHUS BEIIECTB U UX MPEBPALICHUN: U3yUYCHUE KOJUICKIIMHU
«MerTaisl U CIIaBbI», 00Pa3IIOB HEMETAIOB, PEIICHUE IKCIIEPUMEHTANILHBIX 3a/1a4, HAOII0IeHUE
¥ ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA
TIOMHUHHMS C paCTBOpPaMH KHCIIOT M IIeJI0Yei, KaueCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJIOB).

Pacuérnpie 3amaun.

Pacuérel maccel BeriecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEILECTBA, MAcce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEUIECTB, Pacu&Thl Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIMH, €CJIU OJTHO M3 BEIIECTB UMEET MIPUMECH.

XHUMHUA U KU3Hb

Ponp xumMuu B oOecrieueHUU 3KOJIOTMUYECKOW, SHEPreTHUYEeCKOM M MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/IAaX MO3HAHUS BEIIECTB M XUMUUYECKUX PEAKIIUM.

[IpencraBienust 00 OOIMIMX HAYYHBIX MPUHIMIIAX MMPOMBIILICHHOTO MOJYYSHHs Ba)XKHEHIINX
BEIICCTB.

UenoBek B MHUpPE BEIIECTB M MATEpUATIOB: BAXXHEHIIHUE CTPOUTEIBHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPAaCcKH, CTEKIO, KEpamMHKa, MaTepHalbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHNYECKHUEe U MUHEpaIbHbIe yI00pEHHUS.

XuMus MU 370pOBbE YEJIOBEKA: IpaBWiia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBmiia 6€30MMaCHOTO MCIIOIH30BAHMS PENapaToOB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzaius MeXIpeIMETHBIX CBS3€H MPH U3YYeHHH OOIIeH M HeopraHudyeckol xumuu B 11
KJIacCe OCYIIECTBIIAECTCSA Yepe3 MCIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSITUH, SBIISIOIIUXCS CHCTEMHBIMU TSI OTJEIBHBIX TPEJMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTecTBEHHO-HAYYHbIC TIOHATHS: HAyYHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTh, HAONIOJCHHe, OJKCIEPUMEHT, MOJEIMPOBaHUE,
U3MEpPEHHE, SABJICHHE.

®dusnka: Marepusi, dHEpPrusi, macca, aToM, dJEKTPOH, MPOTOH, HEWUTPOH, HWOH, H30TOII,
pPaauoaKTUBHOCTb, MOJICKYJIa, HHEPTeTUUECKH YpPOBEHb, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BeIeCTBa, PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOITAEMbI€, TOTLUIUBO, PECYPCHI.

TexHomorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIyprus, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHuaoB, CeIIbCKOXO03IMCTBEHHOE MIPOU3BOCTBO, MUIeBas MPOMBILIJIEHHOCTb,
dbapmareBTUUECKasi MPOMBIIIJIEHHOCTD, MTPOU3BOACTBO KOCMETHUECKHUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKITMOHHBIX MAaTEPHAIOB, AJICKTPOHHAS TTPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMEBI 110 XMMHUKU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUIA

JINMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHMS OO0YyYarolUMMHCS
poTpaMM CpeIHEro oomero o0pa3oBaHUS (JIMYHOCTHBIM, METANPEIMETHBIM W IPEIMETHBIM).
Hay4Ho-meTonuueckoil 0CHOBOM 111 pa3paOOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS MPOrpaMM
CpeaHero o0mnero 00pa3oBaHus SIBISETCS CHCTEMHO-IEATEIbHOCTHBIN MOIXO/I.



B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOIXOAOM B CTPYKTYpPE JUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IMpeaMeTa «XHUMUs» Ha YPOBHE CPEHEro o0IIero o0pa3oBaHUs BHIICICHBI
CJIEIYIOIINE COCTABIISAIOIINUE:

OCO3HaHHE OOYYaIOUIMMHCS POCCUNUCKON TIpakJaHCKOM HIEHTMYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

[[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUN JIMYHOCTH HA OCHOBE KITFOYECBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUWU;

TOTOBHOCTb U CIIOCOOHOCTh OOYyYaroUuIMxcs pPYKOBOJCTBOBAaThCS B CBOEH J1€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMHU  LIEJIOCTHOM CUCTEME XHUMHUUYECKOIO
o0Opa3zoBaHus;

HaJIM4YUe MPABOCO3HAHUS SKOJOTHYECKON KYIbTYPhl U CHOCOOHOCTH CTaBUTH LIEIH U CTPOUTH
YKU3HEHHBIC JIaHbI.

JlngHOCTHBIE PE3YJITATHl OCBOCHUS IIPEIMETa « XUMHUSI» JOCTUTAIOTCS B €MHCTBE yUeOHOM 1
BOCITUTATEIIbHON JCSATEIIBHOCTY B COOTBETCTBUM C T'yMaHHUCTHUYECKUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJI€AIaMU POCCHICKOTO Tpa)KIaHCKOro OOIIecTBa,
IOPUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBWIAMH TOBEACHHUS, CIOCOOCTBYIOIIMMH Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPDABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YYaIOIIHUXCS.

JlugHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeamMeTa «XHUMHUS» OTpaxaroT CPOPMUPOBAHHOCTh
OTIbITa TIO3HABATEILHOM U MPAKTHYECKOHN AESITeTbHOCTH 00YUaIOIUXCs 110 peaTn3alii MPUHATHIX B
oOmiecTBe IEHHOCTEM, B TOM YHCIIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUA:

OCO3HaHUs O0YYaIOIMUMHKCS CBOMX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMax M MPaBWIAX MEXIWYHOCTHBIX OTHOUIEHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW ACSITEIBHOCTU MPU CO3JAHUM YYEOHBIX IMPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBl APYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacCJIeIUI0 OT€UECTBEHHON XUMUU;

YBa)KEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHHS] XUMHUH,
OCO3HAHUS TOTO, YTO JOCTHMIKEHUS HAYKH €CTh PE3yIbTaT JJIUTEIbHBIX HAOIIOICHHUHN, KPOTIOTINBBIX
AKCIIEPUMEHTAJIbHBIX TIOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB;

WHTEpeca U T03HABATENbHBIX MOTUBOB B MIOJNYYEHUH U MOCIEIYIOIIEeM aHaln3e HHGOpMaIuu
0 MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTE€UECTBEHHOM XMMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBSI3aHHBIE C XUMHYECKHUMH SBICHUSIMH, U MPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TIOBEJCHHWE M TIOCTYNIKH CBOWX TOBAPHINEH C TO3HITHI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHMMAHUSA IIEHHOCTEH 3J0pOBOTO U 0Oe3omacHOro oOpa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;



coOJr0IeHMsI TIpaBUII 0€3011aCHOTO OOpAIICHHS C BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HH
Y B TPYAOBOU AEATEIBbHOCTH;

MOHUMAHHUS [IEHHOCTH MPAaBWJI WHAUBHIYALHOTO U KOJJICKTUBHOTO 0€301acHOr0 TIOBEICHUS
B CUTYAaIIUSX, YTPOXKAIOIIMX 3JJ0POBBIO U KU3HU JIIOJICH;

OCO3HAHUA TOCICACTBUH W HENPUATHS BPEAHBIX MPHUBBIYCK (YIOTPEOJICHHUS aAIKOTOJS,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEIOBATEIbCKON  JICSITEIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATECIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEIICHHUM MPAKTUYECKUX 3a/7a4  COLUAIBHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3YyUeHHUI0 npodeccuii pa3IndHoro poja, B TOM YKCIe Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJMBHIYaJIbHOW TPAaeKTOpPHH OOpa3oBaHUs, Oymymiei
npodeccuu U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOTMYECKOT0 BOCITUTAHUS:

HKOJIOTUYECKU I1E€JIECO00PA3HOTO OTHOIIEHUSI K MPHUPOJE, KAK HCTOYHHKY CYIICCTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TJIOOAIBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM, BIUSHUS IKOHOMHYECCKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAHUs HEOOXOAMMOCTHU HCIIOIB30BAHMS JIOCTHIKCHUN XUMHH [IJISi PEIIEHUS BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTUBHOTO HENpPUATHS JAEUCTBUM, NPUHOCAIIUX BpEl OKpYKalIled MPUPOIHON cpene,
YMEHHUsI TPOTHO3UPOBATH HEOIArONMPHUATHBIE HSKOJOTUYECKUE TIOCIECACTBUS TPEANPUHUMAECMBIX
JIEUCTBUM U NPEJOTBPAILATh UX;

HaJU4Msl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, HKOJOTMYECKOM KYJIbTYpbI, OIBITA
JEATETbHOCTH  DKOJIOTMUECKOW  HAINpaBJIE€HHOCTH, YMEHUS  pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

MOHUMaHUA CHeMU(UKA XUMUU Kak HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
paIoOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YETOBEKA, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU [JII COBPEMEHHOW IMBUIM3AIMHA: B €€
TYMaHHUCTUYECKOW HAMpPaBICHHOCTH M BaXHOW POJNM B CO3JIaHUU HOBOW 0a3pl MaTepuaibHOU
KYJIbTYpPBI, PEIIEHUH TI00aNBbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS HYEJIOBEUECTBA — CBHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUCHUH
YCJIOBHM YCITEITHOTO TPYJa M KOJIOTHYECKH KOM(MDOPTHOM KU3HHU KaXAO0TO YjeHa OOIIECTBa;

€CTECTBEHHO-HAyYHOM  TPaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH  METOJOB  IO3HAHMS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIONb30BaTh TOJydaeMmble 3HAHUS IS
aHajan3a U OOBSICHEHUS SIBICHUN OKPYXAIOMIEro MUPA U MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS



nenath 000CHOBAHHBIE 3aKIIOYEHHS] Ha OCHOBE Hay4YHBIX ()aKTOB M MMEIOIIUXCS JTaHHBIX C LIEJBIO
MOJIY4eHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HMCIIOJIb30BaTh XUMHYECKHUE 3HAHMSI JIUIS pelIeHHs mpobiaeM B
pealTbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON A TENbHOCTH;

TOTOBHOCTH U CHOCOOHOCTM K HENpPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUH 10 XMMHH B COOTBETCTBUU C JKU3HEHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cdepax npoPecCHOHATbHON AeATeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIE pe3yIbTaThl OCBOSHHS YUeOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HayuMble [UIsi  (OPMUPOBAHUS MHPOBO33PEHHSI OOYYAIOUIMXCA MEXKIUCIHUILTUHAPHBIE
(MeXmpeIMeTHbIE) 00IIeHayUYHbIe TOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHGIII/I(l)I/IKy MCTOHOB IIO3HAHUA, HMCIIOJIB3YECMbIX B CCTCCTBCHHBLIX HayKax (MaTepI/Iﬂ, BCIIECTBO,
DHEPTHUs, SBIEHHE, IMPOIECC, CUCTEMa, HAYYHBIA (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpcaibHble YueOHbIe JelCTBUA (I103HABATEIbHBIC, KOMMYHUKATUBHbBIC, PETYISATUBHBIC),
obecnieunBaromue GopmMupoBanrue (GyHKIMOHATLHON TPAMOTHOCTH M COLMAIBHOW KOMITCTCHITUU
00yJaromuxcs;

CIIOCOOHOCTh oOydaroluxcst  HCIOJIb30BaTh OCBOGHHBIE  MEXIUCUUIUITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHHUA U YHHUBEpcajbHble Yy4yeOHble JeWCTBHS B TIO3HABaTeNbHOU U
COLIMAIbHON NTPAKTHKE.

MeranpeaMeTHble  pe3yiabTaThl  OTPa)KalOT — OBJAJACHUE YHUBEPCAIBHBIMH  y4EOHBIMHU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMY NMO3HABATEJIbHBIMY JIeHiCTBUAMM:

1) 6a30Bble JIOrHYeCKHE TeCTBUS:

CaMOCTOSTENIbHO  (OpPMYJTUPOBaTh U  aAKTyaJIM3UpPOBaTh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeNeNsaTh LENu JeATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JTOCTHKEHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISIMU,

HCIIOJIB30BaTh IIPU OCBOCHUH 3HaHUU HpI/IéMBI JJIOTUYCCKOI'O MBIIIIJICHUA — BBIACIATH
XapakTepHble MPU3HAKKM TOHATUM W  yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHA IJIA K.]'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuMﬁ;

YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTHYECKHE PACCYKICHHs (MHAYKTUBHBIC, ICTyKTHUBHBIC, 10 aHAIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B PACCMATPHBAEMBIX SIBICHUSAX, (OPMYITUPOBATH BHIBOJBI U
3aKITIOYCHUS;

MIPUMCHATE B MPOLECCE IMO3HAHHA, HUCIIOJB3YEMBIEC B XHUMHHU CHUMBOJHUYCCKUC (3HaKOBLIe)
MOJIeJIH, TIPe0Opa3OBhIBaTh MOJETBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI) DJIEMEHTA,
XuMHYeckass Qopmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpU PEIIeHUH Yy4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh HAa3BaHHbBIE MOJICIbHbBIC MPEICTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HccCIeI0BaTEIbCKHE eiiCTBHUS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOTO IMMO3HAHHWA BCHICCTB U XUMHUYCCKUX peaKum”I;



dbopMynupoBaTh LEAM M 3a7aud  UCCIEIOBAHMS, HCIONb30BaTh IIOCTaBICHHBIE U
CaMOCTOSITENIEHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3BI 110 MTPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMH CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M MPOBEICHUS YYCHHUECKUX
9KCIIEPUMEHTOB, COBEPIUICHCTBOBATh YMEHHs HAOIIOAAaTh 3a XOJOM IpoIecca, CaMOCTOSTEIbHO
MPOTHO3MPOBATh €ro  pe3yibTar, ¢(OpMyIUpoBaTh OOOOMIEHUS H BBIBOJLI OTHOCUTEIIEHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOICIIAHHOM
pabore;

NpUOOpeTaTh OMNBIT YYEHUUYECKOM HCCIEe0BAaTENbCKOM U MPOEKTHOM NeATeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METOOB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaLUU (HaydHO-TIOMYJIApHAs JTUTepaTypa
XUMHUYECKOIO COJIep’KaHus, CIpaBOYHbIE MocoOus, pecypchl WHTepHeTa), aHaIU3UPOBATH
UHPOPMALIMIO PA3JIMYHBIX BUAOB W (OPM MPEACTABICHUS, KPUTHYECKHM OLEHUBATH €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl W TPUMEHATh pAa3JMYHBbIE METOAbl IMPU TOUCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH W
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMAIBbHYIO (QOpMYy MpeAacTaBieHUs HHPOpMAIUu (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAay4HBIM SI3bIK B KauecTBE CpEACTBA IpU padoTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MeXIpeIMeTHbIE (PU3NYecKue 1 MaTeMaTH4eCKUe) 3HAKH U CHUMBOJIBL,
dbopmybl, a00OpeBHATypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OsiaieHHe YHMBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJAaeMON TeMbl B XOJ€ Juajora W/WIH TUCKYCCHH,
BBICKa3bIBaTh  HUJAEH, (OPMYIHPOBATH CBOM NPEJIOKEHUS OTHOCUTENBHO  BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IMIpEe3€HTAIlel pe3ylbTaTOB I103HABATEIbHOW JESTENbHOCTH, MOIYyYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TP BBINIOJHEHUN XMMHUYECKOTO dKCIIEPUMEHTA,
NPaKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealu3allMyd y4yeOHOTO
npoekta W (OpMyIHMpOBaTh BBIBOJABI IO pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COTJIACOBAHUS MO3UIINI B X071 OOCYXK/IEHUSI 1 0OMEHA MHEHHUSIMH.

OBJiaieHNe YHUBEPCAJIbLHBIMM PeryIsTHBHBIMH el CTBUAMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIBHYIO JIEATENBHOCTD,
omnpezenss e€ LT W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alrOpUTM JACUCTBUM TpU BBIOJHEHUU YYEOHBIX W HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN CIOCO0 MX peleHHus ¢ Yy4E€TOM MOJTY4YEHHUs HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIIACC



[TpenmMeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHndeckas XUMHUs» OTpaXkaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XUMHUHU B TIO3HAHUM SIBJICHUU NPHUPOJBI, B (POPMUPOBAHHH MBIIUICHUS U
KyJbTYpbl JHMYHOCTH, €€ (YHKIMOHAJIBHONW TIPaMOTHOCTH, HEOOXOAMMOW M pelleHus
IOPAaKTUYECKUX 3aJad M HSKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpelIE;

BJIa/ICHNE CUCTEMOI XMMHUYECKHUX 3HAHUI, KOTOpas BKIKOYAET: OCHOBONOJIATAIOUINE TOHATHS
(XMMMUYECKUIl 3JIEMEHT, aToM, »JJEKTpOHHas O000JI0YKa aToMa, MOJEeKyJa, BaJCHTHOCTb,
3JIEKTPOOTPULIATEILHOCT, XUMHUYECKasi CBS3b, CTIPYKTypHass Qopmyna (pa3BépHyTas u
COKpaIéHHast), MOJib, MOJIIpHAst Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, PYHKIIMOHAIbHAS
rpynna, paaukai, U30Mepusi, H30Mepbl, FOMOJIOTMUYECKUHN PsIZl, TOMOJIOTH, YTII€BOJOPO/Ibl, KUCIOPO/
U a30TcoAepKallue COCIUHEHNs, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHUs); TEOPUHU M 3aKOHBI (TEOpHs CTPOEHHUs opraHmdeckux BemiectB A. M. Bytieposa,
3aKOH COXpPAHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XHMMHH;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeXKalllue B OCHOBE IOHMMAHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PaKTOJIOIMUYECKHE CBEJEHMS O CBOWCTBAX, COCTaBe, IOJYyYECHUM U
0€30I1aCHOM HCIIOJIb30BAaHUM BA)KHEHIIMX OPraHMYECKUX BELIECTB B OBITY M NPAaKTUYECKOH
JIeSITEJIbHOCTH YEJI0OBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATh XapaKTEPHbIE MPU3HAKU MOHITUN, YCTAaHABIMBATh UX
B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME IMOHATUS IIPU ONMCAHHUU COCTaBa, CTPOCHMS U
IIPEBPALCHUI OPraHU4YECKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHUHN HCMOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJSi COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOW) (HOPMYJI OpraHUYECKUX BEILIECTB U
YPaBHEHUH XMMHYECKUX PEAKLUH, N3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIECTB U
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI YyCTaHaBIMBATh MPUHAIJIEKHOCTh HM3YYEHHBIX OpPraHUYECKHUX
BEIIECTB [0 KX COCTaBy M CTPOEHUI0O K OINpEeAeNEHHOMY KiacCy/Tpynne COeIuHEHUN
(YraeBoJopobl, KUCIOPOJ U a30TCO/EpIKaIllie COeIMHEHHsI, BBICOKOMOJIEKYJISIPHbIE COETUHEHNUS),
JaBaTb MM Ha3BaHMA Mo cucreMatnueckol HomeHkiatype (IUPAC), a Taxke NpUBOIUTH
TPUBUAJIbHBIE HA3BaHUSl OTJENbHBIX OPraHWYECKUX BELIECTB (ITUJIEH, MPOINUJICH, AalleTUJIEH,
ATUJICHTJIMKOJb, MIMLIEPUH, PeHO, popMalibaeTul, alleTaablAerul, MypaBbiHas KUCIOTa, YKCYCHas
KHCJIOTa, OJEMHOBAsl KUCIIOTA, CTEapUHOBAsl KHUCJIOTa, TJII0K03a, (pyKTO3a, Kpaxmall, LeNI103a,
TJIUIMH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEAENATh BHUABl XUMHYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI MPUMEHSATH IOJIOKEHHUS TEOPHHU CTPOCHHUS OPraHMYECKUX
BemecTB A. M. bytnepoBa aiisi 00bsCHEHMS 3aBUCMMOCTH CBOWCTB BEHIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE U XUMUYECKUE
CBOWCTBA THUIMHMYHBIX MpEACTAaBUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHX BEUIeCTB (METaH, ITaH,
ATUJICH, TMPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OGeH30J7, MeTaHOJ], STaHOI,
STUJICHTJIMKOJb, TIULEPUH, (EHOJ, aleTalbJern]], MypaBbuHas U YKCYCHasl KHCJIOTHI, TJIIOKO03a,
KpaxMaJl, LeJIJII0JI03a, AMUHOYKCYCHAsi KHUCJIO0Ta), WIIOCTPUPOBATh T'€HETHUYECKYIO CBA3b MEXKAY
HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XMUMHUYECKHUX DPEAKIHUM C HCIOIb30BAaHUEM CTPYKTYPHBIX

dopmy;



c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YIIIEBOJOPOIHOTO ChIPhS (HEPTH,
NPUPOIHBIN Ta3, yroib), COCOObI MX MEpepalOTKH M TMPAKTHUYECKOE NMPUMEHEHHE MPOIYKTOB
nepepadoTKy;

c(OpMHUPOBAHHOCTh YMEHUN IPOBOAUTH BBIUMCICHHS 110 XUMUYECKUM ypaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA WU MPOIYKTA PEaKIMU 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BELIECTB WM IPOAYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHU BIIAJIETh CUCTEMOW 3HAHHWI OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU IIPU U3YYCHHUH BEIIECTB U XMMHUYECKHX SIBIICHUH (HaOI0/1eHue,
U3MepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), UCIIONb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS JJIS
IOPUHITHS PELIEHUI B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSA3AHHBIX C BEUIECTBAMH U HX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI CcOOMIOaTh MpaBHJa IMOJH30BAHHUS XHUMHUYECKON MOCYI0H U
1abopaToOpHBIM 000PYAOBaHHUEM, a TaKXkKe MpaBHiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUW IJIAHUPOBATh U BBIIOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB MPU HArpeBaHHM, MOJIyYE€HUE STUJICHA U H3YyYEHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMU OPraHUYECKUX BEILECTB, JCHATypalus OCNKOB MPH HArPEBaHUH,
[IBETHBIC PEAKIMU OEJIKOB) B COOTBETCTBHUH C MPaBUJIAMHU TEXHUKH OE€30MACHOCTU MPH OOpaICeHUN
C BeulecTBaMM M J1a0OpaTOpHBIM OOOpPYIOBAaHUEM, NPEICTABISTh PE3YIbTAThl XHUMHUYECKOIO
JKCIIepUMEeHTa B ¢opMe 3amucH YpaBHEHUH COOTBETCTBYIOIIMX peakiuil u (HOpMyIupoBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHMHM KPUTHUECKH aHAJIM3UpPOBaTh XMMHUYECKYI0 HH(OpMaItio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHa HKOJOTHMYECKH  LeJIeco00pa3HOro
NOBEJCHU B OBITY WM TPYAOBOW JEATEIBHOCTH B MLEJISAX COXPAaHEHHs CBOEro 3J0POBbS U
OKpYXXarollled MNPUPOJHONW Cpefbl, OCO3HAaBaTh ONACHOCTb BO3JCHCTBHUS Ha KUBbIE OPraHU3MBbI
ornpeeNEHHBIX OPraHUYECKUX BEILEeCTB, MOHUMAas cMblch nokaszatens [1IK, noscHsITh Ha mpuMepax
CHocoObl YMEHBIIEHHUS U MTPEIOTBPAILCHHSI UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Ul O0YYaroLMXCs C OrpaHUMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbS: YMEHHME NPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKHX SBJICHUIA;

JUISL CIEeNbIX U CIa0OBUIAIMIMX OOYyYarOUIMXCsA: YMEHHME HCII0JIb30BaTh Pebe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmyt.

11 KJIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «O0Ias 1 HeopraHudecKasi XUMHUs OTPaXKaroT:

c(OpPMHUPOBAHHOCTh TMPEICTABICHUNA: O XMMHUYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOMI
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHWUU SBJICHHWA MPUPOIBLI, B (OPMUPOBAHUU MBIIUICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOAMMOW il  pEeIIeHUs
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO H
MIPUPOJHOM CpeliE;

BIIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUMN, KOTOpas BKJIIOYAET: OCHOBOMOJATAIOIINE MTOHATUS
(XUMHYECKUI 3JIEMEHT, aTOM, HU30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYIIa,
MOJIb, MOJISIDHBIH 00BEM, BAJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHHUS,
XUMHUYECKasi CBS3b (KOBAJICHTHAsl, WOHHAs, METa/UIMYecKasi, BOJIOPOJHAs), KpHUCTANIMYEcKast
pemerTka,  TUIBl  XUMUYECKHX  PEakUUW,  pacTBOp,  DJIEKTPOJUTBHI,  HEDJIEKTPOJIUTHI,
AEKTPONUTHYECKAS! TUCCOLUALNS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOMN peaKIu,



XUMHYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpUSI AIIEKTPOJMTUYECKOW JIHUCCOLMALINU,
nepuoanueckui 3akoH /. . Menneneesa, 3akOH COXpAaHEHUS MACChI BELIECTB, 3aKOH COXPAaHECHUS
U TMpEBpaICHUs] SHEPIUU MPU XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHN S3BIK
XUMHUH, MUPOBO33PEHYECKHE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBJICHUH, (AKTOJIOIMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJNYYEHUU U
0€30MacHOM HCITOJIb30BAHUM BAKHEUINTUX HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHYECKON
JIEATENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIISATH XapaKTEPHbIC MPU3HAKU MOHITHUH, YCTAaHABIMBATD UX
B3aUMOCB$I3b, UCII0JI30BAaTh COOTBETCTBYIOIINE MOHIATHS MPU ONMCAHUN HEOPTAHMYECKUX BEILECTB
U UX NPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHUH WCMOJIH30BATh XUMHUYECKYIO CHMBOJUKY JJIsi COCTaBICHHS
dbopMyI BElIECTB U YpaBHEHUN XMMHUUYECKUX PEaKIHii, cucreMatuueckyto HoMeHknatypy (IUPAC)
U TPUBUAIbHBIC HA3BaHUS OTICJIbHBIX HEOPraHWYECKHX BEIIECTB (yrapHbIi ras, YriaeKUCIbIN ras,
aMMHaK, raiéHasi U3BeCThb, HeraméHast U3BeCThb, MMUTHEBAs COJIa, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI OINpPEICNSITh BaJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX
9JIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XMMHUYECKOW CBSI3U (KOBaJieHTHAasi, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOJHAsA) B COCAMHEHHUAX, THI KPHUCTAJUIMYECKOW PEMETKHM KOHKPETHOTO
BEIIIECTBA (aTOMHas, MOJICKYJSipHAsi, HMOHHAs, METAJNIMYECKas), XapakTep Ccpeabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh NMPUHAAJIC)KHOCTh HEOPTaHUYECKUX BEUIECTB I10
UX COCTaBy K OMpeNelIEHHOMY KIacCy/TpyIie COeIWHEHUH (IMpOCThie BElIecTBa — METAJIbl U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(hopMUPOBAHHOCTh YMEHHUI pacKphIBaTh CMBICH Tieproanyeckoro 3akona J[. M. MenaeneeBa
U IEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO M POTHOCTUYECKYIO () YHKIUY;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
anemeHToB 1-4 mepuonoB [lepuonnueckoii cucremsl xuMmuueckux snemeHToB Jl. M. Menpaeneena,
UCTIONB3Ys TIOHATHUS «S-, P-, O-3JEKTpOHHBIE OPOUTATIN», «IHEPrETHUECKUE YPOBHU», OOBSICHSATH
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH MO MepuojaM U
rpynnam [lepuoanueckoit cucremsl xumudeckux 3neMeHToB /1. M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIECTB Pa3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE TE€HETHUECKOU
CBSI3M MEXKJy HEOPraHMYECKHMMH BEIIECTBAMH C IOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATh XUMHUYECKHUE PEAKIUU 110 Pa3InYHBIM
MpU3HaKaM (YUCITY M COCTaBY pEearupyroluX BEHIECTB, TETUIOBOMY d(DPEKTy peakinu, n3MEHEHUIO
CTETICHEW OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTABIISITh YPAaBHEHUS PEAKIMI PAa3IMYHBIX THIIOB, MOJHBIE U
COKpal¢HHbIC ypaBHEHUS PEAKIUd HWOHHOTO OOMEHAa, YYWUTHIBAas YCJIOBHS, TMPHU KOTOPHIX 3TH
pPEeaKIMK UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOANTH PEAKIIUH, MOATBEPIKIAIONINE KAaueCTBEHHBINM COCTAB
pPa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAX HEOPTAaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHM pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii MOCPEICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHCca ATHX PEaKIIHii;



c(OpPMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBHCHUMOCTh CKOPOCTHM XHWMHUYECKOW PEaKIMH OT
pa3NMYHBIX (HAKTOPOB; XapaKTep CMEIICHHS XMMHUYECKOIO paBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XMMHUUYECKHE MPOIECCHI, JIeXKAallue B OCHOBE
IPOMBIIUICHHOTO T[OJIy4€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
npeACTaBiIeHUd 00 OOIMMX HAay4yHBIX MPUHIUIAX W JKOJOTMYECKHX IMpOoOIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN IPOBOAUTH BHIYUCIICHUS C UCIIONIb30BAHUEM MOHITHS «MaccoBast
JIOJIsl BEUIECTBa B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XMUMHUYECKUX PEAKIMIX, MacChl
BEIIIECTBA WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe MM 00BEMY OJTHOTO U3
YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, TEIIOBOTO 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHHUS
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHI CcOOIIOaTh MpaBUJa IMOJB30BAHUS XUMHUYECKON IMOCYI0H U
7a00paTOpHBIM 00OPYJOBaHUEM, a TAK)KE MpaBHJia OOpaIIeHHs C BEMIECTBAMH B COOTBETCTBHUU C
WHCTPYKIHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUW TIJIAHUPOBATh W BBINOJIHATH XHUMHUYECKUNA OSKCIIEPUMEHT
(paznoskeHue MepoKCUaa BOJAOPOa B MPUCYTCTBUU KaTalln3aTopa, ONpeAeTIeHIe Cpelibl pacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO WHAWKATOPA, BIUSHHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON pPeaKIlny, peakui HOHHOrO 0OMeHa, KadeCTBEHHBIE Peakluu Ha cylb(haT-, KapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUS, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7ady IO TeMaM
«Meramne» u «Hemeramnel») B COOTBETCTBUM C MpaBUJIAMH TEXHUKH O€30MaCHOCTU TPHU
oOpallleHun ¢ BellecTBaMU U JIaDOpaTOPHBIM O0OpYIOBaHUEM, THPEIACTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alKucH YpPaBHEHHM COOTBETCTBYIOLIUX pEaKUUd U
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAJIU3UPOBATh XHUMHYECKYI0 HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpECTBAa MAaCCOBOM KOMMYHUKaLWHU, IHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHMI cOOMIOJaTh IMpaBWJIa SKOJOTUYECKH IIE€JIecOo00pa3HOro
NOBEJCHU B OBITY WU TPYAOBOW JEATEIBHOCTH B MLEISAX COXPAaHEHHs CBOErO 3J0POBbS U
OKpYXKarollled NPUPOJHONW Cpelbl, OCO3HABaThb ONACHOCTb BO3JCHCTBUS Ha XUBBIE OPraHU3MBbI
onpeAenéHHbIX BEIlecTB, MoHuMas cMmbica nokasarens [IJIK, moscHATe Ha mpumepax crnocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

Ul O0YYaroLMXCs C OrpaHUMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbS: YMEHHME NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMUYECKUX SIBJICHUH;

JUISL CIEeNbIX U CIa0O0BUIAIIMX OOYYarOUIMXCsA: YMEHHME HCIIOJIb30BaTh Pelbe(HO-TOUEUHYIO
cucteMy o6o3Hauenuii JI. bpaiins myis 3anucu XuMudeckux Gopmy.
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoOBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABIISIOICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XUMHUU B IO3HAHUM SIBICHUU
npUpoAbl, B (HOPMHUPOBAHMM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €&
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOAMMOMN Ui PEIlIeHUs] MPaKTHUYECKUX
3a/la4 U SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U

MPUPOIHON cpeae

1.2

Bianenne cucreMod XMMMYECKMX 3HAaHHMM, KOTOpas BKJIKOYAeT:
OCHOBOIIOJIATr AFOIINE IIOHATUSA (Monexyina, BAJICHTHOCTD,
JEKTPOOTPHULATEIBHOCTD, CTENEHb OKHUCICHHS, XUMUYECKasi CBs3b, MOJIb,
MOJISIpHAs Macca, MOJSIPHBIA O00BEM, YIIIEPOAHBIN CKeneT, (QyHKIHMOHAIbHAS
IpymIa, paaukaig, HW30Mepus, H30MEpPbI, NOMOJOTHYECKHM psA, TOMOJIOTH,
YTJIEBOAOPO/bI, KUCIOPOA- U a30TCOACpXKAIUe COEIUHEHUS, OMOIOIHYEeCcKH
aKTHBHBbIE BemiecTBa (YIJ€BOJbI, JKUpbI, OCJKH), MOHOMEp, TOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPHUH U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOEHUsl opraHudeckux BeuiectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIHMUYECKUI S3bIK XUMHUH, (PAKTOIOTMYECKHE CBEICHUS
0 CBOICTBax, cocTaBe, MOJYYEHUH U O€30M1aCHOM HCIOJIb30BAHUHU BaKHEHIIINX
HEOPraHWYECKUX M OpraHMYeCcKHX BEIIECTB B OBITY U MNPaKTHYECKOU

JACATCIIBHOCTH YCJIOBCKA

1.3

14

ChopmMupoBaHHOCTh yYMEHUH BBISBIATH  XapaKTEpHblE IPU3HAKU
MOHSATUM, YCTaHABIMBATh MX B3aMMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOIINE
MOHATUA IIPU ONMCAHUM COCTAaBa, CTPOCHMS U MPEBPALLECHUN OPraHUYECKUX

COeIUHEHUN

c(hOpPMUPOBAHHOCTh YMEHUN HCIOIB30BaTh XHUMHUYECKYIO CHMBOJIUKY
JUISS  COCTaBJICHUS  MOJIGKYJSPHBIX W CTPYKTYPHBIX  (pa3BEpHYTOH,
COKpam€éHHOW) (HOpMYJ OPraHMYECKUX BEIIECTB M YPaBHEHUN XUMHUYECKUX
peakiuii, W3rOTaBIMBaTh MOJEIU MOJEKYJI OpPraHWYeCKUX BEIIECTB s

HWILTIOCTpAllUA UX XUMHUYCCKOI'0 U IMPOCTPAHCTBCHHOT'O CTPOCHUA

1.5

ChopMupoBaHHOCTH ~ YMEHHMH  YCTaHaBIMBATh  MPUHAJICKHOCTD

HU3YUYCHHBIX OPraHM4YCCKUX BCIICCTB II0 HUX COCTaBYy HU CTPOCHHUIO K




onpeneaéHHOMY Kiaccy (rpynmne) COeIUHEHHH (YrJIeBOAOPOIbl, KUCIOPOI U
a30TCO/ICpXKAIINE COCAUHEHHUS, BBHICOKOMOJICKY/ISIPHBIE COCIMHEHHS), TaBaTh

MM Ha3BaHUs 110 cuctematudeckoit HomeHkaatype (IUPAC)

1.5

ChopMUpOBaHHOCTE YMEHHSI ONPEICNSITh BHIBI XUMUYECKOW CBS3H B

OpPraHMYECKUX COCAMHEHUSX (OJMHApHBIE U KpaTHbIE)

1.6

ChopmupoBaHHOCT YMEHUS MPUMEHSTh: MOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa misi 0O0bSCHEHHS 3aBHUCHUMOCTH
CBOMCTB BEIIECTB OT KX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUsI MAacChl

BCIICCTB

YrieBoaopobl. Kucnoponconepxaniue u a30TcoJIepKaIe

OpraHn4€CKUC COCIUHCHU . BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

2.1

CpopMHUpPOBAaHHOCT, YMEHHMM MPUBOAUTH TPUBUAIBHBIC HA3BAHUS
OTHIENbHBIX OPraHWYECKUX BEHIECTB (ITWJICH, TMPOMWICH, AaleTUJICH,
STWJICHTJIMKONb,  TIUUEpuH, (eHon,  dopMampiaerua,  aneTaabICTHI,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCIIOTa, OJICMHOBAs KHUCIIOTA, CTEAPUHOBAS

KHCJIO0Ta, TJII0K03a, PPyKTO3a, Kpaxmall, [eJUTI0I03a, TITHIINH)

2.2

CpopMHUpPOBAaHHOCT, yMEHHUH XapaKTepu3oBaTh COCTaB, CTPOCHUE,
(u3HUecKre ¥ XUMUYECKHE CBOMCTBA TUITUIHBIX MPEICTABUTEIICH Pa3IMUHBIX
KJIACCOB OPraHWYeCKHX BelIecTB (METaH, 9TaH, dTUJICH, MPOIUJICH, alleTHIIEH,
OyraaueHn-1,3, MetunOyraaueH-1,3, OcH301II, METaHOIL, 9TaHOII,
STWICHTJINKOJIb, TIUIEPUH, (PEHOI, ameTaabJeru, MypaBbUHAS U YKCYCHas

KHCJIOTHI, TJIFOKO34a, KpaxMaJl, HEJIH0J103a, aMUHOYKCYCHas KI/ICJ'IOTa)

2.3

2.4

CpopMUpPOBAaHHOCTh YMEHUSI WJUTFOCTPHUPOBATH TE€HETUYECKYIO CBS3b
MEXIy TUIMHYHBIMU TPEACTABUTEISIMU PA3TUYHBIX KJIACCOB OPTaHUYECKUX
BEILIECTB  YPABHEHUSIMH  COOTBETCTBYIOUIMX XHUMHUYECKHX pPEAKUUHd C
WCIIOJIb30BaHUEM CTPYKTYPHBIX GOpMYIT

CdopmupoBaHHOCTH yMEHUS XapaKTEepU30BaATh HWCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIpbS (HE(PTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX

nepepaboTKU U MPAaKTHYECKOe MPUMEHEHHE MPOTyKTOB IepepadoTKU

XUMHUA U KU3Hb. PacuéTrl

3.1

ChopMHUpOBAaHHOCTH YMEHHI BJIaJIETh CHUCTEMON 3HAHMK 00 OCHOBHBIX
METOJIaX HAay4YHOTO II0O3HAHUSA, HCIOJIb3YEMBbIX B XHMHUU IIPU HU3YYEHUU
BEIIECTB U XMMHUUYECKUX SIBICHUN (HAOMIOJeHUE, U3MEpPEHHE, IKCIEPUMEHT,
MOJICIMPOBAHNE), HCIIOIh30BaTh CHUCTEMHBIE XHMHYECKHE 3HAHUS IS
MPUHATHS PEIICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUAX, CBS3aHHBIX C

BCIICCTBAMHU U UX IPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHHN COONIOAATh MpaBWIA  IOJIb30BAHUS




XUMHAYECKON TOCYIOU W J1a0opaTopHbIM 00OpYIOBaHHMEM, a TAaKKe IpaBUiIa
00paleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSAMH IO BBITOTHEHUIO

na60paT0prlx XUMHNYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHHI TUIAHUPOBATH M BBIMIOJIHATH XUMHYCCKHIA
SKCIIEPUMEHT (IpEeBpalleHHUs] OpPraHMYeCKHX BEIIECTB IMPU HarpeBaHUU,
MOJy4YEeHUE OSTUJIEHA M H3YyYEHUE €ro CBOWCTB, Kauye€CTBEHHBIE pPEaKLHMU
OpraHWYECKUX BEILIECTB, JEHATypauus OEJNKOB MpHU HArpeBaHUU, LIBETHHIC
peakiyu O€NKOB) B COOTBETCTBHH C MPABWJIAMU TEXHUKU O€30MACHOCTH MPHU
oOpallleHuu ¢ BelecTBaMHU U Jab0paTOpHBIM 00OpYIOBAaHUEM; IMPEICTABIATh
pe3yNnbTaThl XMMHYECKOTO OJKCIIepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakiuid W (PopMyIupoBaTh BBIBOJABI Ha OCHOBE ITHX

pe3yJIbTaToB

3.4

3.5

CpopMHUpPOBAaHHOCTH YMEHHI MPOBOAUTH BBIUYMCICHUS MO XUMUYECKUM
ypaBHEHUAM (Macchl, O0BEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3

HCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIUN)

ChopMupoBaHHOCTb YMEHMH KPUTHYECKU aHAJIU3UPOBATh XUMHUUYECKYIO
MHPOPMAILIHIO, TIOTYYaeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPEICTBA MAacCOBOM

nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

CpopMHUpPOBAaHHOCT, yYMEHHH COOMIOATh TPaBWJIA  SKOJOTUYECKH
11€J1ecO00pa3HOro MOBEIEHUS! B OBITY W TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHHUs CBOETO 370POBbsl U OKPYXKAIOIIEH IPUPOJHON Cpelbl, OCO3HABATH
OIMACHOCTb BO3JICHCTBUS Ha KMBBIE OPTaHU3MbI ONPEEIEHHBIX OPraHUYECKUX
BellecTB, NOHMMas cMbica mokaszarens [IJIK (mpemensHO pomycTumon
KOHIIGHTPALlMU), TMOSCHATh Ha TpUMepax CIocoObl YMEHBLIEHUS H

IpeaAOTBPAIICHUA UX BPCAHOT'O BO3/ICHCTBUSA Ha OpraHu3M 4YCJIOBCKa

11 KJIACC

Kona
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus

TCOpeTI/I‘-IeCKI/IC OCHOBBI XMMHH

Bnanenme cucreMolfi < XMMHYECKHMX 3HAaHUWM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIararolmuye IIOHATHUSA (XI/IMI/I‘-ICCKI/Iﬁ 9JICMCHT, aTOM, OJICKTPOHHAA
oboj0uka aroma, S-, p-, 0-3/IEKTpOHHBIE OpOHMTa M aTOMOB, HOH, MOJIEKYJa,

BAJICHTHOCTb, OJICKTPOOTPHUUATCIIBHOCTh, CTCIICHb OKHCICHUA, XHUMHUYCCKasd




CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA O00BEM, KpUCTAIUTMYECKAsl PEIIETKa,
TUIBl XUMUYECKUX PpEAKIUi (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC, 3K30- M
SHIOTEPMHUYECKHE, pEaKIMX MOHHOrO OOMEHa), pacTBOpP, AJIEKTPOJIMTHI,
HERJIEKTPOJINTHI, ANEKTPOJINTUYECKAS JUCCoLMaNus, OKHCIIMTETD,
BOCCTAaHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKIUH, XUMUYECKOE PaBHOBECHE);
TEOPUU U 3aKOHBI (TEOpHs AIEKTPOIUTUYECKON nucconmanuu, [leprognaeckuii
3akoH J[.JMI. MenneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJOTHUECKUE CBEICHHS O CBOMCTBaXx,
coCTaBe, TMONyYeHMH W  0OC30MacCHOM  HCIOJNB30BAHWU  BaKHEHIIHX

HCOPraHn4CCKHX BCIICCTB B 6I)ITy n HpaKTI/I‘ICCKOI;'I JACATCIIBHOCTH 4YCJIOBECKA

1.2

ChopMupoBaHHOCT yMEHUH BBIIBIATH XapaKTEPHbIC TPU3HAKA U
B3aUMOCBSI3b HM3YyYCHHBIX ITOHATUM, NPUMEHATH COOTBETCTBYIOIIHME IOHSATHUS
IIPY ONHMCAHWU CTPOCHUS M CBOMCTB HEOPraHMYECKHX BELIECTB M MX
IIPEBPALICHNUM; BBIABIIATH B3aUMOCBSI3b XMMHMUYECKHUX 3HAHUN C NOHATHUAMHU U

MNpEaACTaBICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX ITPECAMCTOB

1.3

Bianenne OCHOBHBIMM METOJAMHM HAyYHOIO IIO3HAHUSA BEUIECTB M
XUMHYICCKHUX SIBIICHHI (HabmroncHME, U3MEpEHNUE, AKCIIEPUMEHT,

MOJIETTUPOBAHUE)

1.4

ChopMHUpPOBAHHOCT, yMEHHI OIpEAeNsaTh BAJICHTHOCTh W CTENEHb
OKMCIICHUSI XUMUUYECKUX DJIIEMEHTOB B COCAUHEHUSIX PA3IMYHOIO COCTaBa, BUI
XUMHUYECKON CBsI3M (KOBaJeHTHAas, WOHHAs, MeTa/lIn4yeckas, BOJOpPOJAHAs) B
COCMHEHUAX, THI KPUCTAUIMYECKOW PEMETKM KOHKPETHOTO BEIECTBA

(aToMHast, MOJIEKYJISIpHAsI, HOHHASI, METaJUTHUECKas )

1.5

ChopMHUpPOBAHHOCTh, YMEHHUN OMPENENSITh XapakTep CPeabl B BOIHBIX

pacTBOpax HCOPraHNICCKUX COE€IMHEHUI

1.6

1.7

CdopmMupoBaHHOCTh YMEHMS KilacCU(PUIMPOBATh XUMUYECKHE pEaKlUu
[0 PAa3TUYHbIM MpPU3HAKaM (YHCIYy M COCTaBy pearupyrolluX BeIIECTB,
TEIIOBOMY 3P QEKTy peaky, U3MEHEHUIO CTENEeHEW OKUCIIEHUS 3JEMEHTOB,
00paTUMOCTH pEeaKINH, YIACTUIO KaTaIu3aTopa)

CopMUpOBaHHOCTb ~ YMEHHMH  COCTaBISATh  YpPaBHEHHUS  peakiHid
pPa3IMYHBIX THUIIOB, IOJHBIE W COKPAIIEHHBIE YPAaBHEHMS PEaKUHUA HOHHOTO

06MeHa, YUYUTBIBAsA YCJIOBHUA, ITPU KOTOPBIX 3TH PCAKIIMU UAYT 10 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHHMH MPOBOIAUTH pEaKUUH, MOATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB PA3IUYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh
ONBITHBIM  IIyT€M  HOHBI, IPUCYTICTBYIOIIME B  BOJHBIX  pacTBOpPAx

HCOPTraHNYCCKUX BCIICCTB

1.9

CdopMupoBaHHOCTE YMEHUH paCKphIBaTh CYIIHOCTh OKHUCIHTEIHHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ MMOCpEACTBOM COCTABJICHHA JJICKTPOHHOI'O




1.10

1.11

OanmaHca dTUX peakiui

CdopmMupoBaHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTh  CKOPOCTHU
XUMHYECKOHN peakiny OT Pa3INdHbIX (PaKTOPOB

ChopMUpOBaHHOCTE  YMEHHH  OOBSACHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PAaBHOBECHSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JACUCTBUS

(mpunnun Jle [larense)

OO01mas 1 HeOpraHUYECKask XUMHUS

2.1

2.2

CdopMupoBaHHOCTh YMEHHI packpeiBaTh cMbIcT [leprogmdeckoro
3akoHa J[.MI. MeHaeneeBa M JAEMOHCTPUPOBATh €r0 CHUCTEMATHU3UPYIOILYIO,

06I>$ICHI/ITCJ'ILHYI-O U MPOTHOCTUYCCKYIO q)YHKHI/II/I

ChopMupoBaHHOCTh YMEHHUI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOECHUE
aTOMOB XMMHUYECKHUX 3jieMeHToB 1—4 mnepuonos Ilepuonuyeckoil cucremsl
xuMu4yeckux saementoB J[.M. MenneneeBa, MCHoab3ys MOHATHS «S-, P-, -
SJIEKTPOHHBIE  OpPOUTAIN»,  «IHEPreTHUYECKHE  YPOBHH»,  OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XMMMYECKHUX DJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaaM U rpymmnaM [lepruoaudeckon CUCTEMBI XUMHUYECKUX

anemenToB JI.11. Meneneena

2.3

2.4

CdopmMupoBaHHOCTh YMEHHMI XapakTepu3oBaTh (OMMCHIBATH) OOIIKE
XUMHYECKHE CBOMICTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
MOATBEPKJIaTh CYLIECTBOBAHUE IEHETUUECKOMN CBSA3HM MEXKIY HEOPTaHUUECKUMU

BCIICCTBAMHU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/Iﬁ

ChopMupOBaHHOCT, ~ YMEHMH  yCTaHaBIMBAaTh  MPHUHAIIEKHOCTb
HEOPraHMYECKUX BELIECTB MO0 UX COCTABY K ONpPEAEIEHHOMY Kiaccy (Ipymie)
COEIMHEHUIN (MpOCThble BEIIeCTBAa — METAUIbl U HEMETaJUlbl, OKCH/JIbI,

OCHOBAaHUs, KUCJIOTHI, aM(l)OTepHLIe THAPOKCUBI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHUI HCHOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY
JUIS COCTaBJIeHMS (OPMYN BEIIECTB M YpPAaBHEHMH XUMHUYECKUX PpEaKIHi,
cucrematnueckytro HomeHknatypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJIEIbHBIX HEOPraHMYECKHUX BElIeCcTB (yrapHbIi ra3, yriaeKucablid ra3, aMMHUakx,

raméHasi U3BecTb, HeraléHasi U3BECTh, IUTHhEBAS CO/IA, TUPUT U IPYTHE)

2.6

2.7

CdopmMupoBaHHOCTh YMEHHMI XapakTepu3oBaTh (OMHCHIBATH) OOIIKE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB,
MOATBEPKJIaTh CYLIECTBOBAHME TEHETUUECKOM CBSA3H MEXKIY HEOPraHUUECKUMHU

B€IICCTBAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

CdopMupoBaHHOCTh YMEHUN TUTAHUPOBATH W BBIMOJHATH XHUMHUYECKUN
SKCIIEPUMEHT  (pa3liokeHHWe  TepoKCHIa  BOJOpOJa B NPUCYTCTBHH

KaTaJn3aropa, OINpEACICHUE Cpelbl pPAcTBOPOB BEMIECTB C TOMOIIBIO




2.8

YHHUBEPCAJIBHOTO HHAWKATOpa, BIUSHHE Pa3lUYHBIX (DPAKTOPOB HAa CKOPOCTH
XMMUYECKON peakluy, peakiiii HOHHOTO OOMEHa, KaueCTBEHHbIC PEAKIMU Ha
cynbdar-, kapOOHAaT- M XJOPHUA-AaHHOHBI, Ha KATUOH AaMMOHHs, PpEIICHHE
OKCIIEPUMEHTANBHBIX 337a4 1o TemaM «Metamuibly u  «Hemeramns») B
COOTBETCTBUH C TMpPaBUJIAMHU TEXHMKH O€30IaCHOCTH MpPH OOpAIICHUU C
BEIIECTBAMH M J1a0OpaTOpPHBIM OOOPYJIOBAaHUEM; MHPEICTABIATH PE3YJIbTAThI
XMMHYECKOTO IKCIEPUMEHTa B (JOpPME 3alUCH YPAaBHEHUIH COOTBETCTBYIOLIHX

peaxuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB

CdopmupoBaHHOCTH yMEHUW  cOONIOATh MpaBWiIa  IOJb30BaHUS
XUMHUYECKON MOCynoi M Jab0opaTopHBIM 00OPYJOBaHHEM, a TaKXe IpaBuia
oOpaleHus ¢ BEIIeCTBAaMU B COOTBETCTBHH C MHCTPYKIIUSMU IO BBIOJTHEHHUIO

7Ta00PATOPHBIX XUMUYECKUX OMBITOB

2.9

3.1

3.2

3.3

3.4

CdopMUpOBaHHOCTh YMCHHI XapaKTePU30BaATh XUMHUYECKUE MPOIECCHI,
JeXallre B OCHOBE IPOMBIIUIEHHOTO MOJYYEHHUs CEPHOM KUCIIOTHI, aMMHUaKa, a
Takke c(OPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPHHIIMIIAX U
IKOJIOTHYECKUX MPOOIeMaxX XHMHUECKOTO TIPOU3BOICTBA

XUMHS U KU3Hb. PacuéThl

CdopMUpoBaHHOCTh TMPEACTABICHUM O XHMHUYECKOW COCTaBISIOIICH
eCTGCTBeHHOHay‘-IHOI\/'I KapTI/IHI)I MI/Ipa, pOJ'H/I XUMHUHU B IIO3HAHUHU SIBHCHI/Ifl
npupoabl, B (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpPhl JHYHOCTH, €€
(GYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM Ui peLIeHHs] MPaKTHYECKUX
3aJa4 U IKOJOTMYecKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHON cpeie

ChopMHpPOBAaHHOCTh YMEHUN KPUTHUYECKU AHATU3UPOBATH XUMUUYECKYIO
uH(pOpPMAIIMIO, TOTY4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeIcTBa MacCOBOMU

KOMMYHUKAIMH, CeTh IHTEpHET U npyrue)

ChopMHpPOBAaHHOCT, YMEHHMM COOJIO/AaTh TIPaBWJIA  DKOJIOTHYECKU
1[eIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH AESITETBHOCTH B MLETSAX
COXpPaHEHHUsI CBOETO 37J0POBbS U OKPYKAIOIIEH TPUPOIHON CPEIIbI

Oco3HaBaTh  OMACHOCTh  BO3JCHCTBHUS HA  JKUBBIE  OpPraHU3MBI
OnpeAeNEHHbIX BEIIECTB, MOHMMas cMbica mokazartens [IJIK, moscHsaTe Ha
nmpuMepax CrocoObl YMEHBIICHHUS U TPEAOTBpPAlEHHUS WX BPEIHOTO

BO3JCHUCTBUA Ha OpraHu3Mm 4€JIOBCKaA

3.5

CdopmMupoBaHHOCTD YMEHHH MIPOBOAMTD BBIUMCIICHUS c
MCIIOJIb30BaHUEM TMOHSTHS «MacCOBasi IOJIs BEIIECTBA B PACTBOPE», 0OBbEMHBIX
OTHOIICHHI Ta30B MPH XUMUYECKUX PEAKIMSIX, MAacChl BEUIECTBA WK 00bEMa

ra3oB MO H3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O00bEMY OJHOTO W3




YYacCTBYIOUIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3 QeKTa peaklud Ha OCHOBE

3aKOHOB COXpaHCHHA MACChI BCUICCTB, ITPCBPALICHUA U COXPAHCHHUA SHCPTIUU



IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

Hpez[MeT OpFaHI/I‘leCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHUEC, PA3BUTHC M 3HAYCHHUEC B
IMOJIYYCHHHM HOBBIX BCIICCTB KW MaTCpHUAJIOB. Teopnﬂ CTPOCHUA OPraHUYCCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS
CrpykrypHble (QOpMyJbl OpraHMYECKHUX BellecTB. ['oMmonorusi, uzoMepus.
XUMHYeCcKast CBSI3L B OpraHu4Y€CKUX COCAMHCHUAX — OJUMHAPHBIC W KPATHBIC CBA3H.

Hpe,I[CTaBJ'IeHI/Ie (o) KJ'IaCCI/ICbI/IKaL[I/II/I OpraHn4YCCKHX BCIICCTB

HOMeHKHaTypa OpPraHu4CCKUux COCIUHECHUI (CI/ICTeMaTI/I‘IeCKaﬂ) n TpUBUAJIbHBLIC

Ha3BaHUs BaKHEUIINX NpeAcTaBUTENEH KIIaCCOB OPraHUYECKUX BELIECTB
YrieBoxopoasl

AJKaHBI: COCTaB ¥ CTPOEHUE, FTOMOJIOTMUECKUN pall. MeTaH U 3TaH — npocTeifiune
IPEJICTAaBUTENIN AJIKAHOB: (PU3NUYECKHE U XMMUYECKUE CBOMCTBA (pEeaKLMH 3aMELICHUS U

FOpeHI/IH), HaXOKIACHUC B IPUPOAC, ITOJTYUCHUC U IPUMCHCHHUC

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOIMYECKMH psf. OTWIEH U IPONWIEH —
NpoCTelIINe MPeICTABUTENN ATKEHOB: (U3NYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu
THJIPUPOBAHUS, TAJOT€HUPOBAHMSA, THUApPATALMM, OKUCIEHUS U IOJUMEpPU3aIUN),
MOJIy4Y€HHUE U IPUMEHEHHE

Ankamuensl: OyragueH-1,3 u MeruwnOyranueH-1,3: cTpoeHue, BakHEWIINe
XUMHYECKHE CBoOilcTBa (peakuus mnonumepusauuu). [lonydeHne CHHTETHYECKOTO

Kay4yyKa U pe3HHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, FOMOJIOTHUECKUH psil. ALETHIEH —
NPOCTEHIINK MPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE M XUMHYECKHE
cBOWcTBa (peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THMIpATallMd, TOPEHUs),

MOJIYYCHHEC U ITPUMCHCHUEC

Apenbl. benson: cocraB, cTpoeHue, (HU3MYECKHE U XHMHYECKHE CBOWCTBA
(peakuuy TrajJOT€HUPOBAHUS W HUTPOBAHUS), IMONY4YEHHE W MpUMeHeHue. Tomyou:
COCTaB, CTpoeHue, GU3NYECKUe U XMMHUECKHE CBOMCTBA (peakluy raJoreHUpOBaHUS U
HUTPOBaHUs), NOJy4YEeHUE U NpUMeHEHHe. TOKCHYHOCTh apeHOB. l'eHeTHueckas CBA3b

MCKAY YTJIICBOAOPOAAMHU, TPUHALJICIKAINUMU K PA3JIMIHBIM KJIaCCaM

[IpupoaHble HCTOYHUKH YTI€BOAOPOAOB. [IpupoaHbIil Ta3 U nonyTHele HeTAHbIE

ra3el. Hetb u €€ npoucxoxaenue. CriocoOsl nepepaboTku He(TU: MEPEroHKa, KPEKUHT




(TepMuYecKHid, KaTaauTUdeckuil), nuponu3. IIpogykTel mnepepaboTKu He(pTH, HUX
NPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITYy. KaMeHHBI yromp M TNPOJYKTHI €ro

nepepadboTKu

KI/ICJ'IOpOI[CO,I[ep}KaH_[I/IC OpTraHU4Y€CKUEC COCANMHCHUA

[IpenenbHbIE OHOATOMHBIE CIIUPTHL. METaHO U ATAHOJ: CTPOCHHE, PUINUECKUE U
XUMHYECKHE CBOMCTBa (peakIMu C aKTUBHBIMH METaJUIaMU, TaJIOr€HOBOJIOPOAAMU,
ropeHue), npuMeHenre. BomopoiHbie CBsI3U MEXAy MOJeKylamMu crnupToB. [leiicTBue
METaHOJIa U ATaHOJIa Ha OpPraHu3M 4esloBeKa. MHOroaTOMHbIE COUPTHI. DTUIICHTJIMKOJIb U
[JIMLEPUH: CTpoeHHe, (PU3MUecKkrue M XUMHUYECKHE CBONCTBa (B3aMMOJEWUCTBHE CO
HIEJIOYHBIMHM METaJUIaMH, KaUeCTBEHHAsl peaKkiys Ha MHOIOATOMHbIE cIUpTHI). [eiicTBue

Ha OpraHuv3M 4CJIOBCKaA. HpI/IMeHeHI/Ie TJIIMIOCprUHa U OTUJICHIJIMKOJIA

®DeHOM: CTPOCHUE MOJICKYIIBI, PU3NIECKUE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH

¢denona. [Ilpumenenue penona

AJII:I[GI‘I/II[I)I N KCTOHBI. CDOpMaJH)IIeFI/III, aleTajJabACrua: CTpOCHHUC, (1)H3H‘-ICCKI/IG u
XMMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA MW BOCCTAHOBJICHHUs, Ka4CCTBCHHBIC

peakIum), MoJy4yeHrue u MpuMeHeHne

OnHOOCHOBHBIE Mpe/eNbHble KapOOHOBBIE KHCIOThL. MypaBbuHas U YKCYCHas
KHCJIOTBI: CTPOCHUE, (PU3NUYeCcKre 1 XMMUYECKHE CBOMCTBA (CBOICTBA, 00IIME /IS Kitacca
KHUCIIOT, peakius J3TepuuKaluu), MNoiaydeHue U mnpumeHeHue. CreapuHoOBas H
OJICMHOBAs! KMCJIOThI KaK MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblla Kak COJIU

BBICHIHNX Kap6OHOBBIX KHCJIOT, UX MOIOILICC JIeUCTBUE

CrnoxHEIe B(bI/IpBI KaK IPOU3BOIHBIC Kap60HOBBIX KHUCJIOT. FI/II[pOJ'II/IS CJIOJKHBIX

a¢upos. XKupsl. ['ugponus xxupos. [Ipumenenue xxupoB. buonornyueckas posib )KUpoB

VYrneBoapl: cocTaB, KilaccU(PUKAUs YriaeBOoAOB (MOHO-, JU- U TMOJHCAXapHJibl).
['mroko3a — nmpocTeiimuii MoHOCaXxapua: OCOOEHHOCTH CTPOSHUS MOJIEKYIIbI, (pu3nueckue
U XMMUYecKHe cBoiicTBa (B3ammoneictBue ¢ ruapokcunoMm wmeau(Il), oxucrnenue
aMMHUaYHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHUE, OpOKEHHE TIIIIOKO3BI),
HaXO0XJEHWE B IpUpOJIe, IPUMEHEHue, Ouonorudeckass poib. Porocunres. dpykrosa
KaK M30Mep TUoKOo3bl. Kpaxman M Leunrono3a Kak NpupoaHsle noaumepsl. CTpoeHue
KpaxMasia ¥ LeJUTo03bl. PU3nUecKkue U XMMHUYECKHe CBOMCTBa Kpaxmaina (THIpOJu3,

KaueCTBEHHAs PEAKIUs C HOI0M)
A3oTcoaepKaie OpraHuIeCKue COSTMHEHUS

AMUHOKHCIOTHl Kak aM(OTepHble OpraHuYeckue coeAuHeHus. Duznyeckue u
XUMHYECKHE CBOMCTBAa aMUHOKHUCIIOT (Ha MpUMepe TuiHa). buonornyeckoe 3HaueHue

aMHUHOKHUCIOT. IlenTtuasl

benkn kak mnpupoJHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuunas,
BTOPUYHAS U TPETHYHAsI CTPYKTypa OenKkoB. XUMHUECKUE CBOWCTBA OEIKOB: TUIPOIU3,

ACHATypaluus, KAYCCTBCHHBIC PCAKIIUHN HA OcKu




5 BbICOKOMONIEKYIISIPHBIE COCITUHEHUS

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJICKYJIAPHBIX COGI[PIHGHPIﬁZ MOHOMCD,

S nonmMep, CTPKTYPHOE 3BEHO, CTENIEHD MOJIMMEPU3AIIMH, CPEIHSS MOJIEKYJIApHAs Macca.

1 OcHOBHBIE METOIBI CHHTE3a BHICOKOMOJIEKYISAPHBIX COCAUHEHUM — IOJMMEPHM3ALUS U
TIOJIHMKOHIEHCALIS
5 DKCHEPUMEHTAIbHBIE METOABI H3YYEHUs BEIIECTB W MX IIPEBPAILCHUN:
,  OsHaKoMIeHue C 00pa3laMy INPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
kayuykoB. [loy4eHre CHHTETHYECKOTO Kay4dyKa ¥ PE3UHBI
11 KJIACC
IIpoBepsieMblii 2J1eMEHT COepPKAHUS
Kox
1 TeopeTrueckne OCHOBBI XUMUH

XuMudeckuit smeMeHT. AToM. Snpo aroma, M30TONBL. DJIEKTPOHHAs 000JI0YKa.
1 Dmueprernueckue ypoBHM, NOAYPOBHH. ATOMHBIE OpOUTanu, S-, P-, O-dIEMEHTHL
A Oco0eHHOCTH paclpeAesieHus] HIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX

YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpaLUsi aTOMOB

[lepnonnueckuii 3axkoH u Ilepuoanueckas cucrema XxuMuueckux snemeHToB JI.1.

Mengeneea. Cs3p nepuoguueckoro 3akoHa u [lepuoauyeckoil cucTeMbl XUMHUYECKUX

1 snementros JI.M. MeHzeneeBa C COBPEMEHHOH Teopueil CTpPOGHHS  aTOMOB.

2 3aKOHOMEPHOCTH HU3MEHEHHs CBOWCTB XUMHUECKUX HJIEMEHTOB M 00pa3yeMbIX HMH

IIPOCTBIX M CJOXKHBIX BEUIECTB IO TPYIIAM U NEpHOoJaM. 3HAYEHUE NEPUOAUYECKOTO
3aKOHA B Pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XUMUYECKast CBSI3b. BUbI XUMHUUECKON CBSA3U (KOBAJICHTHAS

1 wuemonspHas M HOJNApHAs, MOHHAs, MeTaluMueckas). MOHBI: KATHOHBI M aHHMOHBI.

3 MexaHu3mbl 00pa3oBaHMs KOBAJIEHTHOM XUMHMUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-

aKILenTopHBIH). BomopoaHast cBs3b

BaneHTHOCTS. 9HeKTp00TpI/ILIaTeHBHOCTL. CreleHb OKUCICHUS

BemecTtBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOIO CTPOCHHS. 3aKOH MOCTOSHCTBA
1 cocraBa BemectBa. THurb KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB
5 OT TUNA KpUCTALIMYECKOW pewéTku. [lonsaTtue o nucnepcHeix cucremax. MctuHHble U

KOJUIOMIHBIC PACTBOPHI. MaccoBas 10JIs BelleCcTBa B pacTBOpC

1 Knaccudukanus Heopranuueckux coenuHeHuil. HoMeHknaTypa HeopraHuyeckux

.6 BEIIECTB

1 Xumnueckas peakuus. Knaccuduxanus XMuMHUYECKHX peakluii B HEOpraHMYecKon




u OpFaHH‘IeCKOﬁ XAMHH. 3aKOH COXPAaHCHUSA MACChbl BCIICCTB, 3dKOH COXPAHCHUA U

MNPEBpAlICHUA SHCPIHUU ITPU XUMHUYCCKUX PCAKIIHUAX

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumble peaknuu. XUMHYECKOe paBHOBecue. DakToppl, BIMSIONIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

10

A1

:‘)J'ICKTpOJ'H/ITI/I‘IeCKaﬂ Jucconuanus. CunpHple U ciaOble OJICKTPOJIUTHI. Cpez[a

BOJHBIX paCTBOPOB BCHICCTB: KUCJIas, HGI‘/'ITpaJ'IBHaH, meJo4yHast. PeaKHI/II/I HOHHOr0 OOMeHa

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pC€aKuu

Heopr AHNYCCKasA XMMHUA

Hewmerannel. [lonoxxeHue HeMeTanaoB B HepHOﬂquCKOﬁ CHUCTEMC XHMMHYCCKHUX
JJICMCHTOB I[I/I Menpaeneena u 0COOEHHOCTHU CTPOCHHUA aTOMOB. du3nyeckue CBOMCTBA

HEMETAJUIOB. AJUIOTPOIMS HEMETaUIoB (Ha MpUMeEpe KHUCIopoaa, cepwl, ¢ochopa u

yriepojia)

XUMHYECKUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphbl, a30Ta,
docdopa, yrieposa U KpeMHHUS) U UX COEIUHEHUN (OKCHAOB, KHCIOPOJICOAEPIKAILIUX
KHCJIOT, BOJOPOAHBIX coeauHeHui). [IpruMeHeHHe BaKHEWIIMX HEMETaUIOB W HX

COEIMHEHUU

Mertamnel. [lonoxenne wmerauioB B Ileproguyeckoll cHucTeMe XHUMHYECKHX
anemeHToB J.U. MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 00OJIOYEK aTOMOB
MetauioB.  OOmme  ¢usmueckue  cBoiicTBa  MerauioB.  CruiaBel  METaJUIOB.

3HeKTpOXHMquCKHﬁ pan HaHpH)KeHPIfI MCETAJlJIOB

XUMHUYECKUE CBOMCTBA BAXHEHIITNX METAUIOB (HATPHM, KW, KaTbIUi, MarHUi,
ATIOMUHUH, [IUHK, XPOM, JKeTIe30, Me/Ib) U UX coeAMHEeHUU. O0IIMe crnocoObl TOMydeHHUs

MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6BITy U TCXHHUKC

TI'enernueckas CBSA3b HCOPraHNMYCCKUX BCHICCTB, NPUHAMICKAINUX K PA3TIUYHBIM

Ki1accaM

XUMHS U )KU3Hb

Ponmp xumum B oOecrieueHHH BKOHOFHHGCKOﬁ, BHCPFGTH‘ICCKOI‘/’I U IHIIEBOU
6C3OHaCHOCTI/I, Pa3sBUTHU MCIUIHUHBI. Ilonsatue o HAayYYHBIX MCTOAAX IMO3HAHUA BCIICCTB

Y XUMHYECKUX PEaKIMi

[IpencraBnenuss 06 OOMIMX HAyYHBIX MNPUHIUIAX MPOMBIIUIEHHOTO TOTYYEHUS
BOKHEHIINX BemeCTB. YeaoBEeK B MHUPE BENIECTB M MATEPHAIOB: Ba)KHEUIIIHNE
CTPOUTEbHBIE MaTEpPHUallbl, KOHCTPYKIIMOHHBIE MAaTepHaNIbl, KPACKH, CTEKJIO, KEPAMHKA,
MaTepuasibl Ui DJICKTPOHUKH, HAHOMATEpHUANIbl, OPraHUYECKUE W MHUHEpaJIbHbIC

ynoopeHus




XuMusa u 3J0pPOBLEC UYCJIOBCKA: TIIpaBHJIa HCIIOJIb30BaHUA JICKAPCTBCHHBIX

3
mpernapaToB, MpaBuiia OE30MACHOTO HCIOJIh30BAHUS IMPENaparoB OBITOBOW XHMHU B

HOBCGHHCBHOﬁ KHU3HHU
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