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HHOACHUTEJBHAA 3AIIUCKA

ITporpamMmMa 1o XMMUU Ha YpOBHE CPEIHEro 0011ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aK0oHa OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepaunny,
TpeboBaHUI K pe3yibTataM OCBOCHUS dbenepanbHOl 00pa30BaTENbHOMN POrpaMMBbl
cpenuero obmiero oopazosanus (POIT COO), mpencraBieHHbX B DegeparbHOM
rocyaapcTBeHHOM oOpa3oBarenbHoM cTanaapre COO, ¢ yuetom KoHneniuu npemnoiaBanust
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusax Poccuiickoit dexepanuu,
peaTn3yoLMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbl, U OCHOBHBIX NOJIOXKEeHUH «CTpareruu
pa3Butus Bocuutanus B Poccuiickoit denepanun Ha nepuon 10 2025 roga» (Pacnopsokenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabdOTKe MpOorpaMMmbl MO XUMHHM, K OINpeJesIeHUI0 OOlIel cTpareruu
00y4eHUsI, BOCIIUTAHUS U PA3BUTHA OOYYAIOLIMXCS CPEICTBAMH YYEOHOTO mpenmera «XHuMUs»
st 10-11 xitaccoB Ha 0a30BOM ypOBHE COCTaBUIM KOHLeNTyanbHble nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJCPIKaHMs, Pe3yJIbTaTOB 00Y4YeHHs 1 TPEOOBaHHI K YPOBHIO
HOATOTOBKH BBIITYCKHUKOB.

XuMuueckoe 00pa3oBaHue, MOJIy4aeMOe BBITYCKHUKAaMK 0011e00pa30BaTebHON OpraHu3alyy,
SIBJISICTCS] HEOTHEMJIEMOH 4acThi0 UX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAFOLINM STarloM
pea3anuy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUYEBBIX [IEHHOCTEH, IPUCYIIUX
IIEJIOCTHOM CHCTEME XMMHUUYECKOTo 00pa3oBaHus. DTH IIEHHOCTH KACalOTCs IIO3HAHHS 3aKOHOB
HIPUPOIBI, POPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KyJIbTYphI YETIOBEKA, a TAKKE IKOJIOTHICCKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO u PUPOTHON
cpene. Peanusyercs xumndeckoe o0pa3zoBaHue 00yJaOIUXCs Ha YPOBHE CPETHEr0 00IIero
00pa30BaHUs CPEACTBAMH y4EOHOTO TPpeaMeTa « XHUMUS», COIepKaHIe H IOCTPOCHUE KOTOPOTO
OIIpe/IeTICHBI B TIPOTpaMMe 110 XUMHH C Y4ETOM CIIEHU(PHKHI HAYKH XHMUH, €¢ 3HaYCHH B
NIO3HAHHUU TIPUPO/IBI U B MaTCPHATIBHOM KHU3HU OOIIECTBA, @ TAKXKE C YUETOM OOIINX IeNeH U
NPUHIIAIIOB, XapaKTePU3YIOMINX COBPEMEHHOE COCTOSHHE  CHUCTEMBI CpeIHero
oOmiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK B3JEMEHT CUCTEMbl €CTECTBEHHBIX HayK HIpaeT o0coOyl pojib B COBPEMEHHOM
UBWIN3ALUM, B CO3JJaHUU HOBOM 0a3bl MaTepualbHOM KynbTypbl. OHa BHOCHT CBOW BKJIA[ B
(dopMHpOBaHUE PALIMOHAILHOTO HAYYHOTO MBIIUIEHUS, B CO3/IaHUE LIEIOCTHOTO MPEICTABICHUS
00 OKpYy’KaroIlleM MHUpEe KaK O €IMHCTBE MPUPOJbl U YeIOBeKa, KOTopoe (GopMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAHHS BELIECTBEHHOI'O COCTAaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHMSI B3aUMOCBSI3U
MEX/y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYsS C JIPYTMMHU €CTECTBEHHBIMM HAyKaMH, XMMUS CTalla HEOTHEMIIEMOU
JaCTbIO MHpOBOﬁ KYJIBTYPHI, HGO6XOJII/IMI)IM YCJIOBUEM YCICIIHOI'O Tpyda W KHU3HU KaXAO0TO
yineHa oOmiectBa. CoBpeMeHHass XHMHS KaKk HayKa CO3WjaTelibHas, KaKk HayKa BBICOKHX
TEXHOJIOTMIl HampaBieHa Ha pelIeHHuEe TJI00ANbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTH
YEJI0BEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, MUIIEBOM, IKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI
310pPOBBSI.

B cooTBeTcTBUY C OOIMMU TEISIMH W TIPHHITAIIAMH CPETHETO 00IIero 00pa3oBaHUs COIepIKaHNe
npeameTa «Xumus» (1011 KJIacChl, 0a30BbIi YPOBEHb



U3yUYCHHUS) OPUEHTHPOBAHO IPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY
00yJaromuxcst, HLOOXOIUMYIO UM JUISI BEIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIIEITHOTO
BKJIIOYEHHUS B )KU3Hb COLIMYMA, IPOJODKEHUS 00pa30BaHMs B PA3JIMYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu npeamera «XuMus» SBIIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMUs» U
«O01mas 1 HeopraHu4ecKass XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUI 110 HEOPraHNYECKON XUMUHM (C BKIIOUEHHEM 3HaHUH U3
oOuieil XuMUM) W OpraHuyecko xumuu. POpMUPOBAaHUE J[AHHOM CHUCTEMBbl 3HAHUU NIpU
U3y4EHUH IpeAMeTa 00eCeunBaeT BO3MOKHOCTb PACCMOTPEHHS BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIMX MOHATHUH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas Xumus» u «OOmas u HeopraHuveckas
XUMU» c(hOopMHpOBaHA B TPOTpaMMeE MO0 XUMHUHU Ha OCHOBE CHCTEMHOTO TOJX0Ja K U3YYCHHUIO
ydeOHOro Marepuajga M OOyCIIOBJI€HAa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONPENIETICHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONl XUMHUHU BeIleCTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUSI OPraHMYECKHUX COCIUHEHUH, a
TAKKE€ Ha YPOBHE CTEPEOXMMHYECKHX M DJEKTPOHHBIX IPEJICTABICHUNA O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3y4yaeMblX B Kypce BEIIECTBaX [AIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJIOB [0
CJIOKHBIX OWOJIOTMYECKH aKTHUBHBIX COCIUHEHHH. B Kypce OpraHM4eckold XWMHH IOJIYYaroT
pazBuTtHe CHOPMUPOBAHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IMEPBOHAYAIBHBIC
MIPEACTABJICHUS O XUMUYECKOHN CBS3M, KIaCCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioM 3peHMs B IpeaMere «XuMus» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
U3YYEHHBII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI TEOPETUYECKMM MaTepuan u
(aKTOJIOrMUECKUE CBEJCHMS O BELECTBAX M XUMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckass XUMHsD» OOydaroLUIMMCsl MPEJI0CTABISAETCS BO3MOXHOCTh OCO3HATh
3Hau€HUE MEePUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOIMYECKUX MO3UIIH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHEHHE (QYHKIUI 3TOro 3akoHa — OT oOoOuiaromeil a0
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnag cucrema 3HaHMM O Ba)KHEHIIMX BELIECTBAX, MX COCTaBE, CTPOCHHMM, CBONCTBaxX M
INPUMEHEHUH, a TAK)KE 0 XMMHUYECKUX PEAKIHAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsercs B Kypcax 10 m 11 kjaccoB »sieMeHTaMH — COAEpIKAHUS, HMEIOIIUMHU
KyJBTYpPOJOTMYECKH M TPHUKIAJHONM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHUMAaHMIO
B3aMMOCBSA3M XMMHMHU C JIpyTUMH HayKaMM, pacKpbIBalOT €€ poJib B I103HABaTENbHOM U
MPAKTUYECKON JESITebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXEHHSI K IPOLIECCY
TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX MPUIIOKEHUNH XUMHHU, MOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATh €€ JJIs MOIOJIHEHUsI 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIE0BATENbCKUX 3aad. B 1enomM conepkanue
yuebHoro npeamMera « XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI JJIi TOHUMaHUsA (UIOCOPCKUX HAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTraHUYECKOI'0 M OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTh IPUPOIHBIX ABJIEHUI IIyTEM IKCIIEPUMEHTA
U pelIeHHUs NPOTHUBOPEUMH MEX]y HOBBIMU (paKTaMU M TEOPETHUECKUMHU MPEANOChIIKAMHU,
OCO3HAHHME POJIM XMMHUHU B PEHICHUH SKOJOTHYECKUX MpoOieM, a Takke MmpobieM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbHs, CO3AAHMSI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.



B mmaHe pemieHus 3ajad BOCIHMTAHUS, Pa3BUTHS M COIUAIM3AIUN OOYUYAIOMIUXCSI TPUHSATHIC
OpOTPaMMOM IO XWMHUH TIOAXOIBI K ONPEACICHHIO COJACPKAHUS WM IOCTPOCHHS IpeaMeTa
npeaycMaTpuBaoT (OPMHUPOBAHWE YHHUBEPCAJIbHBIX YYEOHBIX ACUCTBHUM, MMEIONMX 0a30Boe
3HAYCHUE U Pa3IMYHBIX BHUIOB JEATCIBHOCTH: pPEIICHHS TNpo0ieM, IMOHWCKA, aHaIu3a |
00paboTkn wHMOpMaIMK, HEOOXOAMMBIX I MPUOOPETCHHs] OIbITa TMPAKTUYCCKOH |
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOIICH BaYKHOE MECTO B TIO3HAHUH XUMHUU.

B mpaktrke mpernogaBaHus XHMHH KaK Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHEro o0Imero oopa3zoBaHusi, MPH ONPENEICHUN COJEPKATEIHbHON XapaKTePUCTUKU
Hene W3ydeHHs IMpelMeTa HamnpaBiICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPaJAULIMOHHO
npu3HacTess (OPMHUPOBAHWE OCHOB XHMHUYECKOW HAyKM Kak oO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKON JMEATEIbHOCTU YEIOBEKA MU KaK OJHOIO0 W3 KOMIIOHEHTOB
MHUPOBOU KyJbTypbl. C METOJWYECKON TOYKHU 3pPEHUS] TaKOW MOAXOJ K ONPEACICHHUIO Ieyeit
M3Yy4YEeHUs MIPEAMETA SIBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PCHHSI TIABHBIMU IENISIMU U3YyUeHUs Mpeamera «XuMus» Ha 0a30BOM
ypoBae (10 —11 ki1.) sBISAIOTCS:

« (GOpMHpPOBAaHHME CHCTEMbl XHUMHUYECKMX 3HAHMM KaK BaKHEHIIEH COCTaBIIsIOMIEH
€CTECTBEHHO-HAYYHOM KapTHHbBI MHUpPA, B OCHOBE KOTOPOM JIEXKaT KIIFOUEBBIE MOHATHUS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOEHHE f3blKa HAyKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JOCTYMHBIX OO0OOIIEHHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMIJICHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBIICHUS,

« (GopMHpPOBaHHE U PA3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIMi, HeOOXOMUMBIX AJisi MPUOOpPETEHUS] YMEHUN OpPUEHTHPOBATHCS B
MHPE BELIECTB U XUMHYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MIPUPOJAE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

¢ Ppa3BUTHE YMEHHH U CHOCOOOB EATEILHOCTH, CBS3aHHBIX C HAOMIOJCHHEM U
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COOMIOJCHHEM TMpaBWiI 0E30MacHOTO
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, copepaTenbHas XapaKTepUCTHKA LEeJed M 3aJad W3y4eHHUs IpenMera B
IporpaMMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHUOPUTETAMU
B CHUCTeMe cpenHero oomiero oOpazoBanus. CerojiHss B NpenoJaBaHUM XUMHHU B OOJbILICH
CTETIEHU OTAACTCS MPEANOYTeHUE MPaKTHYECKOW KOMIIOHEHTE COJAEp)KaHus oO0ydeHwus,
OpUEHTUPOBAHHOM Ha TOJrOTOBKY BBIIYCKHMKa 00111€00pa30BaTeIbHON  OpraHU3aluHy,
BJIAJICIOIIEr0 He HAOOpOM 3HaHMM, a (QyHKIMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHMSIMM aKTUBHOTO TOJTYYEHHS 3HAHUN U NPUMEHEHUS UX B PEaJbHOW KU3HU Ul PEIICHHUS
MPAKTUYECKHX 3ajay.

B cBsi3u ¢ 3TUM mpu M3y4YeHUH TpenMera «XUMHUs» JTOMUHUPYIOIIEE 3HAYCHUE MPHOOPETAOT
TaKue LEJIM U 33J]a4H, KaK:

ajanTtanus OO0yJaromMXcs K YCJIOBHSIM JAMHAMMYHO Pa3BUBAIOLIETOCS MHUpa, (OpMUpOBaHHE
UHTEJUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY IMPHUHATHIO T'PAMOTHBIX PEIIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYyalMsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHHEM,;

dbopMupoBaHHEe y O0YUYAIOMIMXCS KIFOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIHI), WMEIOIINX
VHHUBEpPCATbHOE 3HAUEHUE IS PAa3IMYHBIX BHUJOB JACATEIHHOCTH: pPEIICHUsS MpoOJeM, MOUCKa,
aHanm3a U o0paboTKK MHQOpPMAIMK, HEOOXOTUMBIX NJIsl MPUOOPETEHUS OMbITa JEATEIbHOCTH,



KOTOpasi 3aHMMaeT BaXXKHOE MECTO B IMO3HAHMU XHMHH, a TaKXkKe JUIsl OLEHKU C MO3ULUN
9KOJIOTHYECKON Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XMMHMYECKUX IPOIECCOB Ha
OpraHU3M 4YeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3sBUTHE IIO3HABATEIILHBIX HMHTEPECOB, HWHTEUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4aroIuxcs: CHOCOOHOCTH CAMOCTOSITENIbHO NpUOOpEeTaTh HOBBIE 3HAHUA IO XHMHUHU B
COOTBETCTBUM C XKU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIb30BATH COBPEMEHHBIE HH(OPMALIMOHHbBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHaIM3a Y4eOHON U Hay4YHO-TIONMYJISIpHON WH(OPMAIMKA XUMUYECKOTO
COZlepKaHUS;

dbopMUpOBaHHE W pa3BUTHE y OOYYAIOIIMXCS ACCOIMATHBHOTO W JIOTUYECKOTO MBIIIICHHS,
HAOJI0IATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPY IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4aromuxcsi yOeKACHHOCTH B TYMaHUCTMUYECKOW HAIPaBICHHOCTH XUMMHU, €€
BOXHOH pONM B pEIICHHH TJIO00ATBHBIX NPOOIEeM palMOHAIBLHOTO TMPHUPOIONOIb30BaHUS,
IIOTIOJIHEHHSI YHEPIreTHYECKUX PECYPCOB M COXPAHEHUS MIPUPOJHOTO PaBHOBECHS, OCO3HAHHUSA
HEOOXOUMOCTH OEpeKHOr0 OTHOIIEHUS K TIPUPOJE U CBOEMY 370pPOBbIO, a TaKxke
IPUOOPETEHNS OIbITA UCIIOJIb30BAHMSI TOTYUEHHbBIX 3HAHUM JIUIsl IPUHATUS TPaMOTHBIX pEeIIeHUN
B CUTYalUsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B y‘le6HOM IJ1aHe CpCaHCro O6IH€FO O6pa3OBaHI/IH npeaAMcET «Xumus» 6a30BOro YPOBHS BXOOUT
B COCTaB Hpe,I[MCTHOﬁ obnactu ((ECTGCTBGHHO-Hay‘{HBIe MpeaAMCETBI».

OO11ee 4yuCiIO YacoB, OTBEICHHBIX JIJIS U3YYEHUS XMMHUH, HA 6a30BOM YPOBHE CPEIHEro OOIIEro
oOpa3oBanwus, cocrapisieT 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hexemo), B 11 kmacce — 34
yaca (1 yac B Hezeno).

1. NAPEAMETHbBIE PE3YJ/IbTATbl OCBOEHMUA YHEBHOIO NPEAMETA
10 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN O XHUMHYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpA, POJIM XMMHUHM B MO3HAHWM SIBJICHUM NPUPOJbI, B (OPMUPOBAHUU MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €¢ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOW [UIsl pelIeHus
MPAKTUYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO H
MIPUPOJHON Cpelie;

BJIaACHHUEC CUCTEMON XMMHYECKHUX 3HaHPII>i, KOTOpass BKIIOYACT: OCHOBOIIOJArarOIIyve ITOHATHUSA
(XMMUYECKUI 3JEMEHT, aToM, OJJIEKTpOHHas O00O0JOYKa aroMa, MOJIEKYyJa, BaJEHTHOCTS,
AIIEKTPOOTPHUILIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BepHyTas H
COKpalllCHHAasl), MOJb, MOJISIpHAs Macca, MOJSIpHBIH O00BEM, YIJIEPOJIHBIM  CKenerT,
GyHKIMOHATBHAS TPYIMINa, pajuKajl, W30MEpHUs, U30MEPbl, TOMOJOTHYECKUN Psii, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJEpKaIlUe COCTUHEHUS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYEeCKUX
BemectB A. M. bByrtmepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI S3bIK XMMHUH; MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAllde B OCHOBE MOHHUMAaHMS
MNPUIUHHOCTHU U CUCTEMHOCTU XHUMHUYCCKHUX f[BJ'IeHHfI, q)aKTOJ'IOFI/I‘IeCKI/Ie CBCCHHUS O CBOﬁCTBaX,



COCTaBE, IIOJTYYCHUHU U 0e30IaCHOM HCIOJIb30BAHUH BaKHEHIITHNX OpTraHNYC€CKUX BCIICCTB B 6BITy
u HpaKTI/I‘ICCKOﬁ JCATCIIbHOCTH YCJIOBCKA,

c(OpMUPOBAHHOCTh YMEHUI BBISABIATh XapaKTEpHbIE MPU3HAKU MOHSTHM, yCTaHaBIMBaTh HX
B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATUS MPU OMMCAHUHM COCTaBa, CTPOCHUS U
MpEeBpaLCHUI OPraHUYeCKUX COCTUHEHUII;

c()OPMUPOBAHHOCTh YMEHHH HWCIIONB30BAaTh XHMHUYECKYH0 CHUMBOJIUKY JUISI COCTaBICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALICHHON) GOpMYJl OpraHM4YeCKHX BEIIECTB
U YpaBHEHUN XMMHYECKUX PEaKLUW, U3rOTABIMBATh MOJIEIH MOJIEKYJ OPraHMYECKUX BEIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,

c()OPMUPOBAHHOCTh YMCHHI YCTaHABJIMBATH MPUHAJICKHOCTh H3YYCHHBIX OPTaHMYECKHUX
BEUIECTB 10 MX COCTaBYy U CTPOCHUIO K ONPEICIICHHOMY KJacCy/TpyIie COeIUuHEeHUN
(YrneBomopobl, KHCIOPOA M a30TCOJAEpIKAIIME COCAMHEHMS, BBICOKOMOJEKYISpPHbIC
COeIMHEHUs), JaBaTh MM Ha3BaHWs 1o cucrematudeckoi HomeHkinatype (IUPAC), a Taxxke
MPUBOJIUTh TPUBUAIbHBIC Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMUJICH,
aleTUIICH, STWICHIJIUKOJb, TIUUEpPHH, (eHOoN, (opMaibAeTui, aleTalblIeru], MypaBbUHas
KHCJIOTa, YKCYCHAas KUCIJIOTA, OJIEMHOBAsl KHUCJIOTA, CTEAPUHOBAsl KHUCJIOTA, TIOK03a, (hpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c(OpPMUPOBAHHOCTh YMEHHsI OMPEICNATh BHABI XUMHUYECKOH CBSI3U B OPraHMYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS NMPUMEHSITH MOJOKEHUS TEOPHUH CTPOCHUS OPTaHUYECKHX BEIECTB
A. M. byrnepoBa st 00BbICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHUs MaCChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PU3NUCCKUE M XUMHUUYCCKUE
CBOICTBa TUNUYHBIX TMPEICTaBUTENEH pa3IMYHBIX KJIACCOB OPTaHWYECKUX BeIIeCTB (MeETaH,
9TaH, ITWICH, MPONUJEH, aleTwieH, OyraaueH-1,3, metunOyragueH-1,3, OeH301, MeTaHOI,
ATAHOJI, STWJICHTJIMKOJIb, TJIULEPUH, (PEHOJI, alleTalIbIeTH I, MypaBbUHAsA U YKCYCHasi KUCJIOTHI,
TJII0OK03a, Kpaxmal, MEJUTI003a, aMHHOYKCYCHAas KHCIIOTa), WIIIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXAY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI ¢ UCTIOIb30BAHUEM

CTPYKTYPHBIX (HOPMYII;

c(OpMUPOBAHHOCTh YMEHMSI XapaKT€pU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO ChIphs (HE(TH,
HOPUPOIHBIN ra3, yroip), cnocoObl UX MepepadoTKH U MPAaKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(hOpMHUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHHUS MO XMMHUYECKUM ypaBHEHHUsSM (Macchl,
00BbEéMa, KOJWYECTBA HMCXOJHOTO BEIIECTBA WM TMPOAYKTa PEaKIMu 1O H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MIPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIAJACTh CHUCTEMOW 3HAHMA OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSA, MCIOJIb3YEMBIX B XHMHUM [PU HU3YYEHHM BEIIECTB M XHUMHUYECKHUX SIBJIICHHUM
(HaOnrofieHHe, W3MEpEeHUe, OSKCIEPUMEHT, MOJEIUPOBAHKUE), UCIOIb30BaTh CUCTEMHbIE
XAMHYECKHUE 3HAHUS JISl IPUHSTHUSL PEIIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATh IpaBHia MOJb30BAHUS XUMHUYECKOW TMOCYHAOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUia OOPAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



cOpMUPOBAHHOCTh YMEHHH IUJJaHUPOBaThb W  BBINOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPU HArpEeBaHUU, MOJyUYEHUE ATHIIEHA U U3yYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIMH OPraHMYECKHX BEIIECTB, JCHATypalus OEIKOB Tpu
HarpeBaHuM, I[BETHbIC PEaKIUU OEKOB) B COOTBETCTBUU C NMpaBUIAMH TEXHHKU OE30MaCHOCTH
npu oOpallleHuu ¢ BEIIeCTBaMU U J1a0OpaTOPHBIM O00OpPYIOBaHUEM, MPEICTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOUIMX pEaKIHi |
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHMM KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYI0 HH(pOpMAIHIO,
NOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nHpopmaruu, THTEpHET U IpyTuX);

c(OpPMHPOBAHHOCTh YMEHUN COOIOIATh MPABUIIA SKOJIOTUIECKHU LEIeCO00pa3HOro MOBEICHUS B
OBITY W TPYIOBOM MACATEIBHOCTH B ILEJSIX COXPAHEHHS CBOETO 3/I0POBbSI U OKPYKAIONICH
MIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTh BO3JEHCTBHS Ha KUBBIE OPraHU3MbI OIPENEICHHBIX
OpPTaHMYECKUX BEIIECTB, MOHUMAs cMbIch mokaszatens [1JIK, mosicHsITh Ha mpuMepax CrIocoObI
YMEHBIIEHUS U MPEIOTBPALLICHUS UX BPEIHOIO BO3JICHCTBUS HAa OPraHW3M YEJIOBEKA;

JUIA 06yqa101u1/1xcs[ C OrpaHM4YC€HHBIMH BO3MOXHOCTAMU 3J0POBBA: YMCHUC NPUMCHATL 3HAHHA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCHICCTB U XUMHUYCCKUX HBH@HHﬁ;

JUISL CIENBIX M CHAOOBUIAIIMX OOYYaIOUIMXCA: YMEHHE HCIONb30BaTh pebeHO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC
[TpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «O01iast 1 HeopraHuyecKkasi XUMHs OTPa)aroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTaBISIOLICH €CTeCTBEeHHO-HAYYHOU
KapTUHBI MHpA, PO XUMHUHU B MO3HAHUM SIBICHUN MPHUPOJbI, B (OPMUPOBAHUU MBIILIICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TpaMOTHOCTH, HEOOXOAMMOW HJisi PEIICHHS
MPAKTUYECKUX 3a7ad M SKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOMU Cpelie;

BIIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHMM, KOTOpPas BKJIKOYAET: OCHOBOIOJIATAIOIINAE MOHSATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- SJIeKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJ'ISIpHI)II\/JI O6T)éM, BAJICHTHOCTB, JJICKTPOOTPULATCIIBHOCTb, CTCIICHL OKHUCICHUA,
XUMHUYECKasi CBA3b (KOBaJeHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJAHAsA), KpUCTaTMdecKas
pemerka, THUMNBl XUMHYECKMX  pEaklIMi, pacTBOp,  AJEKTPOJIUTHI,  HEIJIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAS JTUCCOIMAINS, OKUCIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOU
peaKkiuu, XWMUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHsl DIEKTPOIUTHUECKOM
auccouuranuu, nepuoandeckuii 3akon JI. M. MenaeneeBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB,
3aKOH COXpaHCHHUA W MPEBPALICHUA JHEPIruMh IMPU XUMHUYCCKHUX peaKuI/mx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMUMHH, MHPOBO33PEHUECKUE 3HAHMUS, JieXKallhMe B OCHOBE MOHMMAaHUS
MPUYMHHOCTUA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUM, (PaKTOIOTUYECKUE CBEJICHUSI O CBOMCTBAX,
COCTaBe, TMOJYYCHHH W O€30MacCHOM HCIIOIh30BAHUM BAXKHEUIINX HEOPTAaHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIHHOCTH YEeTIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISABIATH XapaKTE€pPHblE MPU3HAKM MOHATHH, YCTaHAaBIMBATh HX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIME IIOHATHS IIPH OIUCAHUU HEOPraHUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OpMHUPOBAHHOCTh YMEHUI HCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIsSI COCTaBJICHUS (popMyI
BEIIECTB W YPAaBHEHUH XMMHUYECKHX peakiuid, cucremarnieckyto Homenkinatypy (IUPAC) u



TPUBHAJIbHbIE HA3BaHUS OTIEIbHBIX HEOPraHUYECKUX BELIECTB (YrapHbIN ra3, yriaeKUCIHbI Tas,
aMMUak, TaiicHasi U3BeCTh, HeTallleHas U3BECTb, MUThEBAs COJA, MUPUT U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHUU OMNPENENATh BaJ€HTHOCTh U CTENEHb OKHCIEHUS XHUMHYECKHUX
AJIEMEHTOB B COCJIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMHUECKOU CBSI3H (KOBAJICHTHAs, HOHHAS,
MeTaJIJIMYecKasi, BOJOPOAHAS) B COCAUHEHUSX, TUIl KPUCTAIUIMYECKOW PEHICTKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, MEeTalIM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUII;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAICKHOCTh HEOPTAHUYCCKUX BEIIECTB M0 UX
COCTaBY K ONPEICIICHHOMY KJacCy/TpyIIe COeIWHEHUIl (IPOCThie BEIIeCTBA — METAJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEPHBIC TUAPOKCHUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUH PaCKPBIBATh CMBICT Tepuoandeckoro 3akona J[. 1. Menneneesa u
JIEMOHCTPHPOBATD €TI0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOSCHUE AaTOMOB XHMHUYECKUX
sneMeHTOoB 14 mnepuonoB Ilepuoamdeckoid cucTeMbl XUMHYECKMX diaeMeHToB JI. U.
MeneneeBa, HCHONB3YS TMOHATHSA «S-, P-, O-3JIEKTPOHHBIE OPOUTAINY», «IHEPTETHUCCKUE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB XHMHUYECKHUX JJIEMEHTOB U HUX
COEIMHEHUH 10 nepuojam U rpynnam llepuoguyeckoit cuctemMbl XUMU4YeCKux 3aeMeHToB Jl. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOICTBa
HEOPTraHWYECKUX BELIECTB PA3IUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T'€HETHUYECKOM
CBS3M MEXJy HEOPraHMYECKUMHU BEIIeCTBAMU C TOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHMS KJIACCU(PUIMPOBATH XHUMHUYECKHE PpEaKUUUd MO0 Pa3IHYHbIM
npu3HaKaM (YHUCIy W COCTaBy pEarupyrollux BEIIeCTB, TEIUIOBOMY J(PQeKTy peaxkiuu,
U3MEHEHHIO CTETIEHEH OKUCIIEHUS 2JIEMEHTOB, O0PaTUMOCTH PEAKIIMHU, YIaCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUN COCTaBISATh YpPaBHEHUS DPEAKIMM pazIUYHBIX THUIIOB, MOJHBIE U
COKpAIlICHHbIE YpaBHEHMs peakiii MOHHOrO OOMeHa, YYWThIBas YCIIOBHS, NMPU KOTOPHIX 3TH
peaKkuu UAyT 10 KOHIIA;

C(i)OpMI/IpOBaHHOCTI) YMCHHP’I MMPOBOAUTL PCAKIMU, IMOATBCPKIAAIOIINC KaueCTBEHHBIN COCTaB
PA3IMYHBIX HCOPTAHNYCCKUX BCIICCTB, PACIIO3HABATH ONBITHBIM HyTéM HOHBI, MIPUCYTCTBYIOIIHEC
B BOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCIICCTB;

c(OpPMUPOBAHHOCTh YMEHUU pPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBHCHMOCTh CKOPOCTHM XHUMHYECKOW pPEaKIHH OT
pa3MYHbIX (HAKTOPOB; XapaKTEp CMEIIEHUS XHMHUYECKOTO PpaBHOBECUS B 3aBHCUMOCTH OT
BHeIHero Bozneiicteus (npunnumn Jle atense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUECKHUE MPOIECCHI, JIeKAllue B OCHOBE
MPOMBINIUICHHOTO TIOJIYYeHHUS CEpHOM KHCJIOThI, aMMHaka, a Takxke CHOpPMUPOBAHHOCTH
MPEACTABICHU 00 OONMX HAYYHBIX MPUHIIMIIAX U DKOJOTHYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAHUTH BBHIYHUCIEHHUS C HCIOIH30BAHHEM IMOHSATHS «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUI Tra30B MpPU XUMHUYECKUX PEAKIUAX, MACCHI
BelecTBa WM 00bEMa I'a30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WM 00BEMY OJHOTO



U3 YYacCTBYIOIIMX B pEaKIMHU BEUIECTB, TEIUIOBOro 3(ddexkTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHMsI MAaCChl BELIECTB, PEBPAILIEHUS U COXPAaHEHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHUW COOJIOATh TpaBWIA TIOJNH30BAHUS XUMHUYECKOM TOCYyAOH |
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMECHHH IUJIAHUPOBATh W  BBINOJHATH XUMHYECKUH  OKCIICPUMEHT
(pa3nmoXkeHne TEpPOKCHIA BOAOpOJA B MPUCYTCTBUM KaTaJIM3aTopa, OIPEACICHUE CpEelbl
pPacTBOPOB BEUIECTB C IMOMOMIBIO YHHUBEPCAILHOIO MHANKATOPA, BIMSHUE PA3IMYHBIX (DaKTOpPOB
Ha CKOPOCTh XMMHYECKOW pPEaKLUWH, peaKkiMd MOHHOTO OOMEHa, KayeCTBEHHBbIC PEaKUUU Ha
cynbdaT-, KapOOHAT- M XJIOPHUI-aHHOHBI, HA KaTHOH aMMOHHUS, PELICHUE IKCIIEPUMEHTAIBHBIX
3ajgady 110 TEMaM «MeTtanael» u ((HeMeTaHHBI») B COOTBCTCTBHHU C IIpaBAJIaMU TCXHUKH
0€30I1aCHOCTH MPH 0OpAIIEHUH C BEIIECTBAMHU U J1a00OpaTOPHBIM 000PYA0BaHHEM, IIPECTABIIATh
pe3yJIbTaThl XUMHUYECKOTO SKCHepHUMEHTa B (opMe 3amucd ypaBHEHHH COOTBETCTBYIOLIHX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaCCOBOM KOMMYHHKaUu, UHTepHET 1

JPYTUX);

C(i)OpMI/IpOBaHHOCTb YMeHI/Iﬁ CO6J’II-OI[aTB npaBHna SKOJIOTHYCCKHU uenecoo6pa3Horo IIOBCACHHUA B
OBITY W TPYIOBOM JAESITEIBHOCTU B IEJISIX COXPAHEHHUs] CBOETO 3/I0POBbS U OKPYKaIOIIEH
an/Ipoz[Hoﬁ Cpe,Z[bI, OCO3HaBaThb OIIACHOCTbH BOS,ZLCI‘/'ICTBI/ISI Ha XHBBIC 0praHH3MLI OHpe,I[eJIéHHLIX

BEIECTB, MOHMMas cMblca nokasartens [TJK, nmoscHaTe Ha mpuMepax crocoObl YMEHBIIEHUS U
IPEIOTBPALICHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIA 06yqa101u1/1xcs[ C OrpaHM4YCHHBIMH BO3MOXHOCTAMU 3J0POBBA: YMCHUC NPUMCHATL 3HAHHA
00 OCHOBHBIX AOCTYIIHBIX METOJJaX IMMO3HAHHUA BCHICCTB U XUMHUYCCKUX HBJ'ICHHfI;

JUISL CJETBIX W CIAa0OBHUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mist 3anucu XuMudeckux Gopmy.

2. COAEP)KAHUE YYEBHOT' O NIPEJIMETA

10 KJIACC
OPITAHUYECKAS XUMUA
Teopernueckne 0CHOBbI OPraHM4eCKOH XHUMHUH

[IpenmeT opraHnveckoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHHUE B MOJYyYEHUH HOBBIX
BEUIECTB M MarepuasioB. Teopust cTpoeHusi opraHumdeckux coenuHeHuit A. M. Byrtieposa, ee
OCHOBHBIE TOJIOKeHUS. CTpyKTypHBIE (OPMYNBI OpraHMYecKUX BemecTB. ['omomnorus,
n30MepHsl. XUMUYecKas CBSI3b B OPraHMYECKUX COEIUHEHUSAX — OJMHAPHBIE U KPaTHBIE CBSI3H.

HpCI[CTaBJ'ICHI/IC 0 KJIaCCI/I(bI/IKaI_II/II/I OpraHu4CeCKUX BCIICCTB. HOMCHKHaTypa OpTraHU4YCCKUX
COE€IUHEHMI (CI/ICTCMaTI/I‘{eCI(aH) U TPUBUAIBHBIC HAa3BAHUA BaKHEHIIINX HpeHCTaBHTeHCﬁ
KJIaCCOB OPraHUYCCKUX BCUICCTB.

BKCHGDI/IMeHTaJ'H)HI)Ie METOJABI HM3YYCHHA BCIICCTB M HX HDeBDaHIeHHfIZ O3HAKOMJICHHUE C
06pa3L[aMI/I OpPraHNYCCKUX BCHICCTB M MATCPpUAIAMHU Ha UX OCHOBC, MOJACIIMPOBAHUC MOJICKYJI




OpraHMYECKHUX BEIeCTB, HAOMIOACHHE W ONUCaHUE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHE, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB M CTpPOCHUE, TOMOJIOTMYECKMH psa. MeraH W 3TaH — TpoCTellue
MPEJICTABUTENIA aTKaHOB: (DM3MUECKUE W XUMHYECKHE CBOWCTBA (peakiWH 3aMeIleHUs U
TOPEHUsI ), HAXOXKJICHUE B MIPUPO/IE, TOJIyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKUH PsiA. DTWIEH W NPONWIEH — IpPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMMHUYECKHE CBOMCTBA (peakluu TI'MIpUpOBAHMUS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIIEHUS U MOJIMMEPU3aLNN ), IOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u metminOyranues-1,3: cTpoeHne, BaKHEHIINE XUMHUECKUE CBOMCTBA
(peakuus nmomumepusanun). [lomydeHne CHHTETHYECKOTO KaydyKa M Pe3HHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJOTUYECKUHA Psl. ALCTUICH — MPOCTCHIIMIA
MPEACTaBUTENb AJTKMHOB: COCTaB, CTPOCHUE, (PU3MYECKHUE M XUMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpaTAIlUN, TOPEHHUSI ), TTOTyYEeHUE U TIPUMEHEHHE.

Apensl. benszonm: cocrtaB, cTpoeHWe, (U3WUECKHE H XHMHUYSCKHE CBOWCTBA (peakiuu
raJIOTCHUPOBAHUSI W HUTPOBAHUs), TOJNyYE€HHE M TpUMEHEHue. To.1yon: cocmas, cmpoeuue,
qbu3uqea<ue U Xumu4eckue ceoticmad (peamﬂm cajloceHUpoearnus u Humpogaﬂuﬂ), nojiydeHue u
npumenenue. TOKCHYHOCTH apeHOB. [ €HeTHUYECKass CBSA3b MEXAY YIJIEBOAOPOIAMH,
MMpUHAJIC)KAIIUMH K pa3IMYHbIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTIIeBOAOPOAOB. [IpupoaHblii ra3 u nomyTHeie HeTsHBIE ra3el. HedTs u
e¢ npoucxoxaeHre. CrnocoObl nepepadoTKU HEPTU: EPErOHKa, KPEKUHT (TEPMHUUECKUA,
KaTaJquTHueckuit),  nupoaus. [lpogykTel nepepaboTku HedTH, 170:¢ IIPUMEHEHHE

B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiab ¥ NpOAYKTHI €ro nepepadboTKH.

3KCHCDI/IM€HT3HBHBIC METOJABI HM3YYCHHSA BCIICCTB MW HX HDGBDaHIGHI/II\/’H O3HaAKOMJICHHUE C

oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, koyiekuuu «Hedte» u «Yromnb», MogenupoBanue
MOJIEKYJ YTIIEBOJIOPOOB U TalOr€HOMPON3BOAHBIX, TPOBECHIE MPAKTUYECKON PAOOTHI:

MMOJIYYCHHEC 3THJICHA U U3YUCHUC €TO CBOICTB.

Pacuérnusie 3amaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00beMa, KOTUYECTBA MCXOIHOTO
BEII[ECTBA WJIM MPOAYKTA PEaKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXOJIHBIX BEIIECTB WJIU MTPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenenbHbIE OAHOATOMHBIE CIUPTHI. MeTaHOM U 3TaHOJ: CTpoeHue, (U3NIecKue U XUMUYECKUE
CBOICTBa (peakIuu ¢ aKTUBHBIMHU METAJUIAMM, T'aJIOT€HOBOJOPO/AaMHU, TOPEHUE), IPUMEHEHHE.
Boxopoausie ¢BA3U MEXAYy MOJEKYJIaMU CIUPTOB. J[elcTBHE METaHOJIa U 9TAHOJIA HA OPTaHU3M
YEII0BEKA.

MHOroaToMHbIE€ CIIUPTHL. DTHIEHTIMKOIb U TIIMIEPUH: CTPOeHHE, (PU3NYecKre U XMMUYECKHe
CBOWCTBA (B3aUMOJEMCTBHE €O INEJIOYHBIMM METallylaMM, KaueCTBEHHas peakius Ha
MHOTOaTOMHBIE cIUpTHI). JlelicTBue Ha opraHu3Mm denoBeka. [IpuMeHeHue riMuepuHa U
STUJICHTJIUKOJIS.



®deHoJ: CTpOEHWE MOJIEKYIbl, (DU3NYECKUEe W XMUMHYECKHE CBOWCTBA. TOKCHMYHOCTH (heHoa.
[Ipumenenue denomna.

Anpaerunipl U kemousl. DopManbaeru, aneTalbIeTu/: CTpoeHre, (GU3NUYEeCKHe W XUMHYECKUE
CBOMCTBA (pEaKIMM OKHUCIICHHS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIMM), MOJy4YE€HUE U
MIpUMEHEHHE.

OIHOOCHOBHBIC TIpeleIbHbIE KapOOHOBBIE KHCJIOTHI. MypaBbHHAss W YKCYCHas KHUCIIOTHI:
cTpoeHue, PU3NIecKre U XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /IS KJIacca KUCIIOT, PEaKIIHs
sTepudUKanmm), TMONlydeHue W mnpuMeHeHne. CTeapuHOBasT W OJICMHOBAs KHCIOTHI Kak
MPEJICTABUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE IENUCTBUE.

CrnoxHnble 3¢Upbl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. I'mapoau3 cioxHbIX 3GpupoB. JKupsl.
I'mppomus xupos. IIpumenenue XupoB. buosornmueckas poJib KHpPOB. YIUIEBOIBL: COCTaB,
KjJaccupukanus yriaeBogoB (MOHO-, Iu- M Hojucaxapuibl). [roko3a — mnpocreimumit
MOHOCaxapua: OCOOCHHOCTH CTPOCHMS MOJIEKYJbl, (U3MYECKHMEe M XUMHYECKHE CBOMICTBa
(B3aumopeiictBue ¢ ruapoxkcunom menu(ll), oxkuciaeHue amMMHauHBIM PacTBOPOM OKCHAA
cepebpa(l), BoccraHoBiIEeHHE, OpOXXEHUE TIIFOKO3bI), HAXOXACHHE B NPHPOJC, NMPUMCHCHHE,
6uonornyeckas posb. PotocunTes. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u wnemmono3a kak npupofHsle nonuMepsl. CTpoeHHe Kpaxmanga M ILEJUIIOJIO3BL.
duznyeckue 1 XMUMUYECKHE CBOMCTBA KpaxmMaJa (FUApoJin3, KaueCTBEHHAs peaKlus ¢ HOJOM).

3KCH€DI/IM€HT3HLHLIC MCETOJABI HM3YVYCHHA BCHICCTB W = HUX HDGBD&HIGHI/IP'II IMpOBEACHUC,

HAOMIO/ICHUE U OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KaueCTBEHHBIC
peakIMy OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wMemu(ll)), mMHOrOaTOMHBIX
crnupToB (B3ammojelicTBue ThuuepuHa ¢ rugpokcuaom meau(ll)), ampnerumoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u ruapokcugom wmeau(ll), B3aumopeilcTBue
KpaxMajia ¢ HOJOM), IpOBEACHHE NPAKTUUYECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnusie 3aaun.

Brruncnenus mo ypaBHEHHIO XMMHYECKON peakiuu (Macchl, 00beMa, KOTUYECTBA MCXOIHOTO
BEII[ECTBA WJIM MPOAYKTA PEaKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3
MCXOJIHBIX BEIIECTB WJIU MTPOTYKTOB PEAKIIUH).

A30Tc0z[ep>Ka1uHe OpTaHU4YC€CKUC COCIUHCHU .

AMHWHOKUCIIOTHI KaK an)OTepHLIe OpraHn4€CKUC COCIUHCHM . Ou3nYeCcKue U XUMHUUICCKHE
CBOMCTBaA AMHUHOKHUCIIOT (Ha npumepe FJ'II/ILII/IHa). buonorunueckoe 3HA4YCHHUC
AMHWHOKUCIIOT. HeHTI/I}II)I.

benku kak TpUpOIHBIE BBICOKOMOIIGKYJISIPHBIE CcOeAMHEHUs. [lepBuuHas, BTOpUYHAS W
TpeTuyHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBa OENKOB: THIPOJIU3, JEHATYypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

BKCHGDI/IMeHTaJ'H)HI)Ie METOJABI N3YIYCHUSA BECHICCTB U UX HDeBDaIHeHHﬁZ Ha6J'IIO)IeHI/Ie " OITMCaHHuEC

JACMOHCTPAaMOHHBIX OIIBITOB: JCHATYypalusd 0OeJIKOB IIPpU Harp€BaHWH, IBCTHLIC pCaAKIINN OEJIKOB.



BbicokomosieKyIsIpHbIE COCTUHEHHUS

OCHOBHbBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH: MOHOMEp, MOJIHUMEp,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJUMEpPHU3alluu, CPeIHss MoJeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUHN — MOJMMEPU3AIIHs U MOJIMKOHICHCAIIUS.

OKCIIEPUMEHTAIbHbBIE METOJIbl M3YYEHHUs BEIIECTB W WX IPEBPALICHUN: O3HAKOMIICHHE C
o0Opa3iamMu IpUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MeXnpeIMETHRIC CBA3H.

Peanuzanuss MeXINpeIMETHBIX CBSI3ed IpU HM3yyeHUM opraHudeckol xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSITHH, SBJISAIOIMUXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0me ecTecTBeHHO-HAYYHbIC TOHSTHUS: SBJICHWE, HAYYHBIM (DAKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CUHTE3, Kiaccu(uKaiys, MEePHOJUYHOCTh, HAONIOJCHUE, M3MEPEHUE, JKCIICPUMEHT,
MOJICIIUPOBAHUE.

dusuka: MaTtepusd, SHEpPruda, Macca, aroM, 3JICKTPOH, MOJICKYIIA, SHGPFGTH‘ICCKI/Iﬁ YPOBCHb,
BCIICCTBO, TCIIO, O6”béM, arperaTHoc COCTOAHUEC BCHICCTBA, (1)I/ISI/I‘IGCKI/IC BCJINMYHHBI U CANMHUIIBI
HUX U3MCPCHUA.

buonorus: kmerka, opraHu3Mm, Ouwocdepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHomorus: MMUIICBBIC IMMPOAYKTBI, OCHOBBI PAlMOHAJIBHOI'0 IIMTAaHUA, MOIOIIHMEC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUE ITPpCIIapaThbl, MaTCpHUaJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA
Teoperuyeckue 0CHOBbI XUMHMHU

XuMH4eCcKu# d7eMeHT. AToM. Spo aToma, H30TOMBI. DIEKTPOHHAS 000JI0UYKA. DHEPTreTUIECKHE
YPOBHH, HOAYPOBHH. ATOMHBIE OpOHTany, S-, P-, d- anmeMeHTbl. OCOOCHHOCTH pacIpe/IeiCHUs
AIIEKTPOHOB MO OpOMTANSAM B aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUONIOB. DJIEKTPOHHAS
KOH(UTypalus aToMOB.

ITepnonnueckuii 3akoH u [lepuonnueckas cucreMa Xumudeckux 3aeMeHToB . 1. Menneneesa.
Csa3p nepuoauueckoro 3akoHa u Ilepmonmyeckoil cuctemsl XxumMuueckux snemeHTtos JI. U.
MenzeneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M OOpa3yeMbIX HMMH TMPOCTHIX W CIIOKHBIX BEUIECTB IO TPYIIaM H
nepuoaaM. 3Hau€HUE MEPUOINYECKOr0 3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHnue BeniecTBa. XuMuieckas cBsi3b. BUbpl XMMHUUECKOH CBS3U (KOBAJIEHTHAsl HENOJISIPHAS U
noJisipHasi, HOHHasI, MeTajindeckas). Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM XUMUYECKON CBS3H
(oOMeHHBIH U JIOHOPHO-aKIENTOpHBIH). BogopoaHas cBs3b. BaseHTHOCTB.
DNeKTpooTpUlaTeTbHOCTh. CTeneHb okucieHus. MoHbI:  KaTHOHBI Y aHUOHBI.



BemiectBa MOJEKyISpPHOTO W HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellleCTBA. THUMNBI KPUCTAUIMYECKUX PEMICTOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJTIMYECKON PEIIETKU.

[TonsatTne o nucnepcHbIX cucTeMax. VICTHMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas H0Jid
BEIIIECTBA B PacCTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HEOPTraHU4YCCKUX COCI[HHGHPIﬁ. HOMCHKJ’IaTypa HCOPraHU4CCKNX BCIICCTB.
I'eneTnueckas cBA3b HEOPIraHNYCCKUX BCIICCTB, IPUHAAICKAIINX K Pa3JIMYHBIM KJIaCCaM.

Xumuyeckass peakuus. Kiaccupukanus XUMUYECKHMX peakluid B HEOPraHMYECKOM U
OpraHWYECKOM XMUMHUU. 3aKOH COXPAaHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS! U MPEBpPALLCHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUIX.

CKOpOCTh peakuuu, €¢ 3aBUCHUMOCTb OT pa3iu4HbIX (akropoB. OOpaTumble pEaKIHH.
Xummnueckoe paBHoBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

QHGKTpOHI/ITI/I‘leCKaH Jucconuanus. CunpHple H caa0ble QJICKTPOJIUTHI. Cpez[a BOJHBIX
pacTBOPOB BCHICCTB: KHUCJIaA, HeﬁTpaJ'ILHaH, mIcjioy”Hasd.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIBHEIC pCaKIuu.

OKCcIIepUMEHTAJIbHBIE METOAbLI M3YUCHHUS BEIISCTB M MX IIPEBpPAIICHUN: JACMOHCTpaluA Ta6J'II/II_[

«[lepuoanueckas cucrema XxuMuueckux snemeHToB J. M. MenneneeBa», uzyueHue Mopeiei
KPUCTAJIIMYECKHUX PELICTOK, Ha0JIt01eHue

U OINMCaHME JJEMOHCTPALMOHHBIX U J1a00PaTOPHBIX OINBITOB (pa3jokKeHHe NePOKCHIa BOIOPOJia B
IOPUCYTCTBUM  KaTajau3aTropa, ONpPEIEICHHE Cpeldbl pPacTBOPOB BELIECTB C  I[IOMOUIBIO
YHHUBEPCAIbHOIO MHJMKATOPA, PEAKIIUM MOHHOIO OOMEHA), IPOBEJACHUE MPAKTUUECKON padoThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKIInm.

Pacuérnusie 3amaun.

Pacuétel mo YpaBHCHUAM XUMHUYCCKUX peaKL{HfI, B TOM YHUCIIC TCPMOXHUMUYCCKHUC paC‘léTBI,
paC'-IéTI)I C UCITOJIB30BAHHUEM ITOHATHA «MaCCOBas JOJIA BEUICCTBA.

Heopralmqeacaﬂ XUMMUA

Hewmeramnsl. [lonoxxenne Hemetaios B [lepuonueckoi cucreMe XUMHYECKUX diaemMeHToB /1. 1.
MenneneeBa U OCOOCHHOCTM CTPOEHHUST aTroMoB. @Du3MuecKkue CBONCTBa HEMETAJIJIOB.
ANnoTponus HeMeTaJuIoB (Ha MpUMepe KUcIopoa, cepsbl, pocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJlOTE€HOB, Cephl, a30Ta, hocdopa, yriepoaa u
KpeMHHs]) W WX COEAUHEHUW (OKCHUIOB, KHUCIOPOACOMEPKAMMUX KHUCIOT, BOIOPOIHBIX
COCTMHECHUI).

HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJIJIOB U MX COCIMHEHUIA.

Meramnel. [lonoxenue meramioB B [lepronnueckoit cucteMe XUMHU4YeCKUX 3ieMeHToB [l U.
MenneneeBa. OCOOEHHOCTH CTPOCHHsSI AJIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OO0miue
¢dusnueckue cBoiicTBa MeTayyioB. CIIaBbl METaUIOB. DIEKTPOXUMHUYECKHHN DSl HAMPSHKCHUN
METAaJIJIOB.

XHUMHUYECKUE CBOWMCTBA BAKHEUILIMX METAJUIOB (HATpUH, KWW, KalbI[Ui, MarHui, aJlOMHHHM,
LIUHK, XPOM, K€J€30, MEJIb) U UX COCTUHEHUHU.



OO6mue cnocoOs! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAJIbHBIC METOJBI M3YYCHHUS BEIISCTB M HMX NPEBPAICHMIA: HN3YUCHHUEC KOJUICKIUH

«MeTayulbel M CIUIaBbI», OOpa3lOB HEMETAUIOB, pEIICHHE OSKCIePHUMEHTAIBHBIX —3ajad,
HAOJIIO/ICHUE W ONKMCAHHWE JACMOHCTPALMOHHBIX M J1A0OPAaTOPHBIX OIBITOB (B3aUMOJCHCTBHE
THJIPOKCHUIA ATFOMUHUSI C PACTBOPAMH KUCIIOT U IIEJIOYCH, KAaUeCTBCHHbBIC PEaKIIMU HA KaTHOHBI
METaJlIOB).

PacuéTHble 3a1a4n.

Pacuérbl Macchl BelecTBa Ui 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcce WU
00BEMY OJTHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEIECTB, PacueThl Macchl (00bEMa, KOJIUYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKLIUU, €CIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMud 1 ;KU3Hb

Ponp xumum B oOecreueHUU HKOJIOTUYECKOM, HHEPreTHUeCKONM M MUINEBOM 0e30macHOCTH,
pa3BUTUM MeauLMHbL. [loHATHE O HaydyHBIX METOJax MO3HAHUS BEIIECTB U XHUMHUYECKUX
peaKuHuii.

[IpencraBienuss 00 OOIMMX HAYYHBIX MPUHIHUIIAX TPOMBIILIICHHOTO TOJXYYECHHUS BaXHEUIIHX
BELICCTB.

YenoBek B MHMpE BEHIECTB M MAaTEpUAIOB: BAXHEHIIME CTPOUTENIBHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTEpHUalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHUallbl Ul JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPAJIbHbIE y100OpEHMUSI.

XUMHs U 300pOBBE YEIOBEKA: NIPaBUiIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPENApaTOB, IIpaBuia
0€30MacHOr0 MCIHOJb30BaHUs IpernapaToB  ObITOBOM XUMUU B [TIOBCETHEBHOU
JKU3HHU.

MeXXnpeaMETHBIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBSI3€W NMPU M3YYEHHH OOIed M HeopraHudyeckoil xumuu B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITUH, TaK
U TOHATUH, SABIIOIIMXCSA CUCTEMHBIMHU JUISl OTACIBHBIX NPEIMETOB E€CTECTBEHHO-HAyYHOTO
LUKJIA.

OOmre ecTeCTBEeHHO-HAyYHbIE TOHATHUS: HAay4YHBIA (aKT, TUIOTE3a, 3aKOH, TEOPHSs, aHaJu3,
CUHTE3, KIacCUpUKalus, TMEePHUOJUIHOCTh, HAOIIOJEHNE, OSKCIEPUMEHT, MOJIEIHPOBAHUE,
U3MEPEHHUE, SIBJICHHUE.

®dusnka: marepus, SHEpPrusi, Macca, aroM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, H3O0TOIl,
pPaZoaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMUMHBI U €AUHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kinerka, opranusM, sKocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMHYSCKAs MNPOMBINIJICHHOCTh, MCTAJLNIYPrus, IMIPOU3BOACTBO CTPOUTCIBbHBIX
MaTcpHraioB, CEIIbCKOXO03SICTBEHHOE IMPONU3BOACTBO, nuiieBas IMPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/ILIeCKaSI MMPOMBIIIJICHHOCTD, IMPOU3BOACTBO KOCMECTHUYCCKUX peraparos,



IMPONU3BOJACTBO KOHCTPYKIIHOHHBIX MaTcpuraiosB, SJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

3. TemaTuueckoe IJIAHUPOBAHUE, B TOM YHUCJIE C YIETOM paﬁoqeﬁ nporpaMmmasl BOCITUTAHUS.

Tematnyeckoe 1uianupoBanue mo xumuu st 10-11 kmacca cocrtaBiaeHo ¢ ydeToM paboueit
IporpaMMbl  BOCHHUTAaHMS. BocnuTarenbHBIA MOTEHIMAN JAaHHOTO Yy4eOHOro MpeaMmera

o0ecrieunBacT peaau3aluio CIEAYIOINX LEJIEBbIX IPUOPUTETOB BOCHHTAHHUSA OOYYarOIIUXCS
COO:

CO3aHKe ONArONMPHUIITHBIX YCIOBHMA JJIs PUOOPETCHHSI 00YJaIOIIMMUCS OIBITa OCYIIECTBICHUS
COLMAIIBHO 3HAYUMBIX JEJ:
*  ONIBIT IPUPOJOOXPAHHBIX JEII;
* ONBIT CaMOCTOSITENILHOTO MPUOOPETEHHUS HOBBIX 3HAHHM, MPOBEACHHUS HAayYHBIX
MCCJIEI0BAHMM, ONBIT IPOEKTHOMN JESATENbHOCTH;

¢ OIIBIT CaMOIIO3HAHMA U CaMOaHalin3a, OIIBIT COHUAIBHO IIPHUEMIIEMOI'0 CaMOBBIPAXKCHUA U

caMopeanu3alui.

10 KJIACC

Ne| HawmmenoBanue KomnunuectBo yacoB
pasznena

Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM

1.1 Ilpenmer 3 OpraHUYEeCKON XUMUH.
Teopus CTPOEHHS OPTaHUYECKUX
COEIMHEHU N A. M. bytneposa

Paznea 2. Yraesogopoasbl

2.1|IIpenenvHble 2
YTJIEBOAOPOIBI —
aITKaHbI

2.2|HenpenenbHbie 6
YTIEBOIAOPOIBIL:
QJIKCHBI,
aJIKa/ICHBI,
AJIKUHBI

2.3|ApomaTtuueckue 2
YIJIEBOJOPOBI

2.4|ITpuponbie 3
WUCTOYHHUKH
YTJIEBOJIOPOIOB H
uX nepepaboTka

Pasznen 3. Kucinopoacoaep:kaunue oprannieckue coeJuHeHUust




3.1|Crimptel. denon 3
3.2| AnbieTuibl. 7
Kap6oHoBeie
KHCIIOTEHI.
Crnoxuble 3¢upbl
3.3| YrieBomsl 3

Pasznen 4. A30Tc011ep)lcamne OPraunveCKue COCANHCHUSA

4.1| AMuHBI. 3
AMUHOKHCIIOTEL.
Ne | HawmmenoBanue KonnuectBo yacoB
pasnena
benxn

Pa3zaea S. BbicokoMoJieKy/JIIpHbIE COeIMHEHUSA

5.1

IInacTmaccel.
Kayuyxu.

Bosokna

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

11 KJIIACC

Ne

HaunmenoBaunue
paznena

KomnunuectBo yacoB

Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH

11

CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
anemeHToB /1. 1.
MenneneeBa

1.2

Crpoenue
BEIIIECTBA.
Mmuoroo6pasue

BCIICCTB




1.3

XUMHYECKHE
peakuu

Pa3znen 2. Heopranuu

eCKasi XuMmus

2.1|Metajuiet 6
2.2|Hemeraiuiet 9
2.3|CBs13p 2
HEOPTaHWYECKUX H
OpPraHHYECKUX
BELLIECTB
Paznen 3. XuMus u :KU3HL
3.1|XuMus v )KU3Hb 4
Ne| Haumenoauue KomunuectBo yacos
paznena
OBIIEE 34
KOJIMYECTBO
YACOB I10

I[TPOTPAMME
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