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MNOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa Mo XMMHUU Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PeznepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoii
Qeneparuny, TpeOOBaHMKH K pe3yiabTaTaM OCBOCHHUS (elnepanbHOil  00pa3oBaTeNbHOM
nporpamMmel cpeanero obmero obpasosanus (OOIT COO), npencraBieHHbIx B DenepaibHOM
rocynapcTBeHHOM obOpazoBarenbHoM crapaapte COO, ¢ yuérom KoHuenuuu mpenogaBaHUs
ydaeOHOro mpeaMera «XHUMHsS» B 00pa3oBaTelIbHBIX opraHu3anusax Poccuiickonr deneparumy,
pean3yIoNMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MONI0KeHUH «CTparerun
pazBuTHusl Bocriutanus B Poccuiickoit deneparuu Ha nepuoa 1o 2025 roga» (Pacnopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHHU, K OIPEACTCHHIO O0Omei
CTpaTeruy OOY4YEHUs, BOCIIUTAHHS M Pa3BUTHs O0YJaIOUINXCS CPEACTBAMHU y4eOHOTO MpemMeTa
«Xumusi» aasa 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLIENITYaJbHBIE IMOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHUS, PEe3ysbTaTOB OOyueHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUU C JAHHBIMU MOJOKEHUSMU IIporpamMma 1o Xumuu (6a30BbIid ypOBEHb) Ha
YPOBHE CpeZHero 001ero 00pa3oBaHus:

yCTaHABIIMBAET 00s3aTelibHOE (MHBAPUAHTHOE) MPEIMETHOE COJEpXKaHUE, OMpeeseT
KOJIMYECTBEHHBIE U KAUECTBEHHBIE €r0 XapaKTEPUCTUKHU Ha KaXI0M 3Talle U3y4eHus npeaMera,

IIpelycMaTpuBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COJIEPKaHUS U PACIPEEIICHUs €ro Mo
KJlaccaM, OCHOBHBIM pa3JieliaM U TeMaM Kypca;

Ia€T TNpUMEpPHOE pacrpesiereHne Y4eOHBIX YacoB 10 TEMAaTUYECKHM pasJienaM,
PEKOMEHIYET MPUMEPHYIO IOCIEN0BATEIBHOCTh U3YYEHHUS OTIENBHBIX TEM Kypca € y4ETOM
MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBsI3€H, JOTMKH y4eOHOro Ipolecca, BO3PACTHBIX
ocobenHocTeil oOyuatomuxcs 10-11 kmaccoB;  AaéT METOIUYECKYIO MHTEpIpPETAIIo Iesei
U3y4eHHs TpeiMeTa Ha YpPOBHE COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPETHEro OO0ILero
o0pa3oBaHMsl, COAEPXKATEIbHON XapaKTEPUCTUKHU IJIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHHUS
OCHOBHOM 00pa3oBaTeNbHONW TMPOrpaMMbl CpeIHEro o001mero o0pa3oBaHUs (JUYHOCTHBIX,
MeETanpeMETHbIX, MPEIMETHBIX), OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIbHON JEATEIbHOCTH
oOyudarolierocsi Mo OCBOEHUIO cojepkaHus mnpeamera. [lo BceM Ha3BaHHBIM MO3HMIMSM B
nporpaMMe IO XMMHHU COOJIOJIeHa NMPEeMCTBEHHOCTh ¢ (hefepanbHOi paboueil mporpaMmoit
OCHOBHOT'0O 00111ero 00pa3oBaHus 1Mo XuMuu (17151 8—9 kiaccoB 00pa3oBaTeNbHBIX OpraHU3alui,
0a30BbIif YpOBEHB).

Xumuueckoe 0O0pa3oBaHHE, TOJIy4aeMoe BBITYCKHMKaMHU 00Ieo0pa3oBaTeNbHON
OpraHM3aliy, SBJISETCS HEOThEMIIEMON dYacTbio uX oOpa3oBaHHOCTH. OHO  CIIY)XHUT
3aBEpIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIOUEBBIX
[IEHHOCTEH, TPHUCYIIUX IEJOCTHOM CHCTEME XHMHYECKOro oOpa3oBaHUsA. OTH IIEHHOCTH
KacaloTcs MO3HaHHS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
YeJOBEKa, a TAaKKe OHKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
OpUPOIHO cpene. Peanuzyercss XuMudeckoe o0pazoBaHue 00yUYaroIUXCsl HA YPOBHE CPETHETO
o0rmiero o0pa3oBaHMsl CpeCTBAMU Y4EOHOTO mpenMeTa «XHUMHUsA», COJAepKAHUE U IMOCTPOCHUE
KOTOPOTO OIpeNeNieHbl B MPOrpaMMe O XUMHHM C Y4ETOM CHEHU(PHUKH HAYKH XHMHHU, €&
3HAYeHHUS B IMO3HAHUU TMPUPOABl U B MaTepUaIbHOW KU3HM OOIIECTBA, a TaKXke C y4ETOM
o0UMX Leael U NPUHIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CPEIHEr0



obmero oOpazoBanusi B Poccuiickoit ®enepamuu. Tak, wHampumep, npu GOPMHPOBAHUU
coJepKaHus mpeaMera «XUMHUs» YUTEHBI CIEIYIOIIUE TOJI0KEHUS O CIeHU(pHUKE U 3HAUCHUH
HAYKU XUMUHU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B COBPEMEHHOU
UBWIN3ALUH, B CO3JJaHUM HOBOI 0a3bl MarepuanbHON KyabTypbl. OHAa BHOCUT CBOW BKJIAJ B
dbopMupOBaHKE PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHHS, B CO3[JaHUE 1IEJIOCTHOTO MPECTaBICHUS
00 OKpy’KarolieM MUpe Kak O €AMHCTBE MPUPOJBI U YeJI0BeKa, KOTopoe GopMHUpyeTcs B XUMHUH
HA OCHOBE IMOHUMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U
MEXJy CTPOCHHEM BEUIeCTB, WX CBOWCTBAMHU M BO3MOXKHBIMHU OOJACTSIMH TNPUMEHEHHS.

TecHo B3auMoaeWcTBYS C JpPYIMMHM €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOI YacThbl0 MUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa H
KU3HU Kaxa0ro uieHa odmectBa. CoBpeMeHHasi XMMUS KaK HayKa cO3uaTesibHasi, Kak Hayka
BBICOKMX TEXHOJIOTHI HANpaBjIeHA HAa PEUICHHUE TI00aTbHBIX MPOOJIEM YCTOHYNBOTO Pa3BUTHS
YeJI0OBEUYeCTBA — CHIPHEBOW, SHEPreTUYECKOW, MUIIEBOM, 3KOJOTHYEecKol Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C 0OmIMMHU IeNIMU U TPUHIUIAMH CpPEeIHEro olmiero oOpa3oBaHUA
comepkanue mpenmera «Xumus» (10-11  xmaccbl, 06a30BbIi  ypOBEHb  H3YYCHHS)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO IIOATOTOBKY OOydYarommxcs,
HEOOXOIMMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHYECKIX OPHEHTHUPOB, YCIICITHOTO BKIFOUECHUS B
KHU3Hb COIMYMa, MpPOAOJDKEHHsI 00pa3oBaHMs B PA3IUYHBIX OOJNACTSIX, HE CBA3aHHBIX
HENOCPEJICTBEHHO C XUMHUEH. CocraBnsomumMy npeaMera «XUMHs» SBISIOTCS 0a30Bble
Kypchl — «Opranundeckas xuMus» U «OOmas W HeEOpraHudeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUU IO
HEOPraHMYeCKOW XUMMHM (C BKIIOUYEHUEM 3HAHMH M3 OOIell XUMHUHM) U OpraHWYeCKOH XMMUHU.
@dopMHUpOBaHHE JAHHOW CHUCTEMBl 3HAHUM NpPU M3YYEHUH [peaMmera obOecrnedynBaeT
BO3MOXXHOCTh PAacCMOTPEHMsI BCEr0 MHOToOOpasus BEIIECTB Ha OCHOBE OOIIMX TOHSTHH,
3aKOHOB ¥ TEOPUH XUMUH.

CrpykTypa comepskanust KypcoB — «Oprannueckas Xumusi» u «O011as 1 HeopraHudecKas
XUMUS» CPOPMUPOBaHa B IIPOrpaMMe 10 XMMUHU Ha OCHOBE CUCTEMHOIO MOJX0Ja K U3yUYEHUIO
yueOHOro marepuajia U 0O0YCIIOBI€HAa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYECKOM XMMHMM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHMSI OPraHWUYECKUX COECIUHEHHM, a
TaK)K€ Ha YPOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX MPEACTABIECHUN O CTPOECHUU BEILECTB.
CBenenus 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB 10
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHHMH. B Kypce opraHnyeckoil XMMHUU MOJTy4aroT
pa3ButHe cHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs IMEPBOHAYAIBHbBIE
MPEJICTaBICHUS O XUMUYECKOM CBSI3H, KiIacCU(DPUKAIIMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[To HOBBIM yIJIOM 3peHHs B HpeAMeTe «XUMHs» 0a30BOT0 YPOBHS pacCcMaTpHUBAETCS
U3y4eHHBII Ha YPOBHE OCHOBHOTO 0OmIero oOpa30BaHUS TEOPETHUYECKHH MaTepuan Hu
(akTOJIOrMUECKUE CBEICHUS O BEIIECTBAX M XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O011as 1 HeoOpraHU4ecKass XUMU» 00yJaroIUMCs MIPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOT0 3aKOHAa C OOIETEOPEeTUYECKHX U METOA0JOTMYECKHUX IO3UIHi,



rIyO’ke TMOHATh MCTOPUYECKOE M3MEHEHHE (PYHKIIMH ATOro 3aKOHa — OT 000O0Imaromei 1o
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOEHUHU, CBOMCTBAX U
NPUMEHEHUH, a TaKKe O XHUMHMUYECKHX pEeaKIUsiX, HMX CYIIHOCTM M 3aKOHOMEPHOCTSX
npoTeKkaHus AomnoyHseTcs B Kypcax 10 u 11 kiaccoB siieMeHTaMH CO/ICpPKaHUS, UMEIOIIUMHU
KYJIbTYPOJIOTHYECKUA M TPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHHUMAaHUIO
B3aMMOCBSI3M XHMHH C JPYTMMH HayKaMH, pPacKpbIBalOT €€ poib B TO3HABATEIbLHON H
MPAKTUYECKON NIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHS K IPOIIECCY
TBOpPYECTBA B 00JACTH TECOPUHU M MPAKTUYCCKUX MPUIIOKCHUH XUMHUHU, TTIOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX IIPOOJIEMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh HH(DOPMAIIMIO U IPUMEHATH €€ ISl ONOJTHEHUS 3HAHUH, PeIIeHUs
WHTEJUICKTYaJIbHBIX M AKCIIEPUMEHTAJIbHBIX HCCIIEIOBATEIbCKUX 3ada4d. B 1ienom comeprkanue
y4aeOHOro npeameTa «XuMHUs» TaHHOTO YPOBHS U3YUYECHHSI OPUEHTUPOBAHO HA OPMUPOBAHUE Y
00y4aromuXcsi MUPOBO33PEHUECKONH OCHOBBI JUIsl TOHUMaHUsl (GUI0CODCKUX HAEH, TAKUX Kak:
MaTepuaibHOE EMHCTBO HEOPTAaHMUECKOTO U OPraHUYECKOT0 MHpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTAaBOM M CTPOCHUEM, I[I03HABAEMOCTb MPUPOIHBIX SIBICHUNH MyTEM
SKCIIEPUMEHTa M pEUICHUS MPOTUBOPEYUN MEXAYy HOBBIMU (aKTaMU U TEOPETHUYECKHUMH
MPEANOCHUIKAMH, OCO3HAHHUE POJIM XUMUU B PEHICHUH SKOJOTUYECKHX MpoOJieM, a Takke
npoOseM COEpeKeHHUs] SHEPIeTHUYECKUX PECYPCOB, CBHIPbS, CO3JaHUS HOBBIX TEXHOJOTHUU H
MaTepHaioB.

B mane pemeHuss 3amady BOCHUTAHUSA, Pa3BUTHS W COIHAIM3AIMU  OOYJarOIIUXCs
MPUHATBIE TPOTPaMMON MO XMUMHUHU MOAXOAbl K OMNPEACIICHUIO COACpPKAaHUSA M IMOCTPOEHUs
nmpeaMeTa mpeaycMaTpuBaioT (POPMHUPOBAHHE YHUBEPCAIBHBIX YUE€OHBIX JEUCTBUN, UMEIOLTUX
0a30Boe 3HAUYECHUE JJISl PA3TUYHBIX BUJOB JACSITENLHOCTU: PEIICHUS MPOOIeM, IMOUCKa, aHAIu3a
u 0o0paboTku uHGPOpPMAIUU, HEOOXOMUMBIX Ui MPUOOPETEHHUsS OMbITa MPAKTUYECKOW U
HCCICA0BATEILCKOMN ACITESAHOCTH, 3aHUMAKOIIECH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.

B npakTuke npenomaBaHus XUMUHU Kak Ha YPOBHE OCHOBHOT'O 00IIIETO 0Opa30BaHUs TaK 1
Ha YpOBHE cCpeaHero oO0mero oOpa3oBaHuUs, TMpPH  ONPEACICHUH  COJEpPKATEIHHOU
XapaKTePUCTUKU LeJIeH HM3Y4EeHHs TpeIMeTa HalpaBjICHHUEM MEPBOCTETICHHOM 3HAYMMOCTH
TPAAUITMOHHO TpU3HAETCA (POPMHUPOBAHHE OCHOB XHMHYECKOM HAayKh Kak o0Jyiactu
COBPEMEHHOTO €CTECTBO3HAHHUA, NMPAKTUYECKON JEATEIbHOCTH YENIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOM KynbTypbl. C METOAMYECKOM TOYKH 3pEHHUsS] TaKOM MOAXOJ K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJaHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUS TJABHBIMU LEISIMU M3Y4YEHHsS mpeaMera «XuMUus» Ha
6a3zoBoM ypoBHe (10-11 ki1.) ssBISIFOTCSL:

(dhopMHUpOBaHHE CHUCTEMBl XHMHYECKHMX 3HAHUM KaK BaXHEHIIEH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KAapTUHBI MHpPA, B OCHOBE KOTOPOM JiekKaT KITFOYEBBIC TOHSATHSI,
dbyHIaMEHTAIBHBIC 3aKOHBI M TEOPUH XMMHUHU, OCBOCHUE sI3bIKa HAyKH, YCBOECHUE W TTOHUMAaHUE
CYITHOCTH JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C
HCTOPUEN UX Pa3BUTUS U CTAHOBJICHUS,

(hopMUpOBaHHE W PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJaX TMO3HAHHS BEIIECTB U
XUMHUYECKHUX PEaKIHid, HEOOXOJUMBIX ISl MPUOOPETCHUS YMEHHI OPUEHTUPOBATHCS B MHUPE
BCIIECTB W XWMHUUYECKHX SBJICHHH, HMMEIOIIMX MECTO B TMPHUPOJIC, B TMPAKTHUYCCKOH H
MMOBCEAHEBHOM KU3HU;



pa3BUTHE YMEHHM U CIOCOOOB JAESTENBbHOCTH, CBSI3aHHBIX C HAONIOJACHUEM H
00BSCHEHUEM XMMHYECKOTO 3KCTIIEpUMEHTA, COOMIOCHUEM TPaBUI 0€30IaCHOTO OOpaIeHUS ¢
BEIIECTBAMH.

Hapsiny ¢ aTuM coneprkaTenbHast XapaKTepUCTHKA LeJIel U 3aJjad U3y4eHHs IpeaMera B
nporpaMMe 10 XHMHM YTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBHH C HOBBIMHU
IMPUOPUTETAMU B CHCTEME cpeAHero odmiero oopazoanus. CeroHs B NpenoiaBaHuy XUMUH B
OonblIel CTEHmeHH OTAAaETCA MPENNOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJEp KaHUS
oOydeHHus, OpPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMIYCKHHUKA OIOIIE00pa3oBaTeIbHON
OpraHu3aIy, BIaJCIOIIero He HabopoM 3HaHuM, a QYHKUHOHAIBHON IPaMOTHOCTBIO, TO €CTh
croco0amMy ¥ YMEHUSIMU aKTUBHOTO MOJYYECHHUs 3HAHUW M MPUMEHEHHs UX B pealbHON JKU3HU
JUIS PEeUICHUs MPAKTUYECKUX 3a/1a4.

B »3TOi cCBA3M mnpu HM3ydeHHH 1npeaMera «XHMHS» JOMHHHPYIOLIEE 3HAYCHHUE
nproOpeTaroT TaKKUe LENU U 33a9H, KaK:

ajanrtanus OoOyYaroIMXCs K  YCJIOBHMSIM JMHAMUYHO  Pa3BHBAIOIIETOCS  MHUDA,
dbopMupoOBaHHE MHTEIUICKTYaJbHO pPAa3BUTOM JMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHATHUIO TPAMOTHBIX PELICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOYYaAIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOIINX YHUBEPCATHHOE 3HAUCHUE [T PA3IMYHBIX BUJIOB JICSITEIBHOCTH: PEIICHHS MTPOOIIEM,
MOWCKa, aHanmm3a W 00paboTkM WH(POPMAIMU, HEOOXOJMMBIX IS MPHOOPETEHUS OIbITa
JeSITeTbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B IMO3HAHMM XMMHH, a TaK)Ke /ISl OLIEHKU C
HNO3ULMN SKOJIOTMYECKOM O€30MacHOCTH XapakTepa BIUSHHMS BEIIECTB M XHUMHYECKUX
IPOIIECCOB Ha OpraHu3M 4YeloOBeKa W MPUPOJHYI Cpely; pa3BUTHE I103HABATEIbHBIX
UHTEPECOB, MHTEIUICKTYalIbHbIX U TBOPUECKUX CHOCOOHOCTEH 00ydaromuxcs: CIOCOOHOCTH
CaMOCTOSITENIFHO TNPHOOpeTaTh HOBBIE 3HAHUS MO XUMHMHM B COOTBETCTBHM C >KU3HEHHBIMU
NOTPeOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHBbIE MH()OPMALMOHHBIE TEXHOJOTMM JUIs MOUCKA U
aHamM3a y4eOHOM W HAyYHONONYJSIPHOH WHGPOpPMAMKM XHUMHYECKOTO  COJEpKaHMS,
dopMupoBaHUE W pa3BUTHE y OOYUYAIOMIMXCS ACCONMATHBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOJIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4aromuxcsi yOeKAEHHOCTH B T'YMAaHHUCTHUYECKOW HAaIpPaBICHHOCTU
XUMHUH, €€ BaXHOM poauM B  pelmleHHMH TINIOOANbHBIX MOpoOJIeM  PalMOHAIBLHOTO
IPUPOJIONIOIB30BAHUS, TOIMOIHEHHUS SHEPreTUYECKUX DPECYpCOB U COXPAaHEHHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHMsS HEOOXOAMMOCTH OEpeKHOr0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TAK)KE MPHOOPETEHUS OTIBITA MCIIOJIb30BAHMS TIOTYICHHBIX 3HAHUH JIJIST TPUHSTHSI
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

Hemn m 3amaun M3y4eHUs TpeaMeTa «XUMU MOTYUYHIN TOAPOOHYI0 METOIMYECKYIO
uHTEepHpeTanuio B pasaene «llmaHupyemble pe3ynbTaThl OCBOSHHS MPOTPAMMBI MO0 XUMHH,
Omarosapst uemy obecredyeHo 4€TKOE MPEe/ICTaBIeHUEe O TOM, Kakhe 3HaHWS U YMEHUS UMEIOT
psIMO€ OTHOILEHHUE K pean3alii KOHKPETHOM 1IeTIH.

B yueOHnoMm mutane cpenHero oouiero oOpa3oBaHus npeaMeTr «XuMus» 0a30BOro ypoBHS
BXOJIMT B COCTaB MpeIMEeTHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO6miee yncIo YacoB, PEKOMEHOBAaHHBIX VIS U3YUYCHUS XUMUHU — 68 yacoB: B 10 kiacce —
34 gaca (1 gac B Henemo), B 11 kimacce — 34 yaca (1 yac B Hezeno)



COJAEP)KAHUE OBYYEHUA

10 KJIACC

TeopeTnueckne 0CHOBBI OPraHUYeCKO XUMHH

IIpeamer opraHnuecKOrd XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B IOJIYYCHUU
HOBBIX BEILIECTB W MaTepHaloB. Teopusl CTPOEHUS OpraHUYecKUX coequHeHuil A.M.
byrnepoBa, €€ ocHOBHble mnonoxeHus. CTpyKTypHble (DOPMyJIbl OPraHMYECKUX BEILECTB.
I'omosorus, usomepuss. XUMHUYECKasl CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OIUHAPHBIE U
KpaTHBIE CBS3H.

IIpencraBnenne o  kiaccudukanuum  opraHudeckux — BemiectB.  HomeHnkiarypa

OpraHMYECKUX COEIMHEHUHN (cucreMarudeckas) W TPHUBHAJIbHbIE HA3BaHUSA BaKHEUIINX
IIPEACTABUTENIEH KIIACCOB OPIaHUYECKUX BEIIECTB.
JKCIepUMEHTAJIbHbIE MeTO/IbI H3y4YeHHs BellecTB M UX NMpeBpalleHuil O3HakoMJIeHHE
¢ o0pa3maMu OpraHUYEeCKUX BEIIECTB U MaTepHallaMH Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYI
OpPraHMYeCKHUX BEUIECTB, HAOJIOJEHHE U ONMCAaHUE JEeMOHCTPALlMOHHBIX OIBITOB 10
IPEBPALLCHUIO OPraHUYeCKUX BEIECTB NpPU HarpeBaHUM (IUIaBICHHE, OOYIJIMBaHUE U
TOpEHUe).

YrieBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKHH psAx. MeTaH M 3TaH — IpocTeniune
IPEJICTAaBUTENIN AJIKAHOB: (PU3MYECKHME U XUMHUYECKHE CBOWCTBA (peakUuu 3aMelleHUs u
TOpEeHMs ), HaXOXACHNUE B IPUPO/IE, TOIYUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUH psii. DTUIIEH U NMPONUIIEH — MPOCTEHIIINE
NPEJCTaBUTENIN alIKeHOB: (DU3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu T'MIPUPOBaHUS,
raJloreHUpPOBAHUS, TUAPATALIUH, OKUCIICHHS U TIOJIMMEPU3alluN ), OJTydeHHEe U IPUMEHEHHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxXHEHIINE XUMUYECKHUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psin. ALETHIEH —
OPOCTEHIINKA MpeNCTaBUTENb aJKHMHOB: COCTaB, CTPOEHHE, (U3NYECKHEe U XUMHUYECKHE
CBOICTBa (peakuuu T'HJIPUPOBAHUS, TaJOr€HUPOBAHUS, TMApPATAlUU, TOPEHUs), MOIYyYeHUE U
IIPUMEHEHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (U3NUECKHE U XUMUUYECKHE CBONCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHHUA), MOJIYYEHHE U NpPUMEHEHME. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpoSanus U HUMpo8anus), noiy4eHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBA3b MEXAY YIIEBOJOPOAAMH,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB. [IprponHblil ra3 u nonyTHble HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CnocoObl nepepaboTKM HePTH: TNEeperoHka, KpEeKUHT
(TepMHYECKH, KaTaTUTHUECKUI), TUposn3. [IpoaykThl nepepaboTku HEPTH, UX PUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb 1 MPOIyKThI €ro nepepaboTKy.
IKCIEePUMEHTAJIbHbIC METOAbI H3Yy4YeHHUs BEIeCTB M UX NPeBpPalleHuil O3zHakoMIIeHHE
¢ oOpa3nmamMuM IUIAaCTMAcC, KaydyykoB U pe3uHbl, Komiekiuuu «Hedts» u  «Yrouby,
MOJICJIUPOBAaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB M  TaJIOT€HONPOU3BOAHBIX, IIPOBEICHHUE
NPaKTUYECKON paboTHI: MOyuYeHHE STHIICHA U U3yYSHHE €r0 CBOMCTB.

PacuérHble 3a1a4n



Bbluuciienuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYeCcTBa
MCXOJHOTO BEIIECTBA WMJM TMPOJYKTA PEAKIUU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenensHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHON: CTpPOEHHE, (pU3MUecCKhe U
XMMHUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMU METaJulaMH, TaJOreHOBOJOPOJaMU, TOPEHUE),
npuMeHeHue. BopoposaHble CBS3M MEXIy MOJEKyldaMu chnupToB. JlelicTBHME MeTaHoNIa U
9TaHOJIa HA OPIaHU3M YeJOBeKa. MHOroaToOMHbIE CIHUPTHL. OTHIEHIJHMKOIb W TIIIULEpPHUH:
CTpoeHue, (pu3nueckue U XMMUYECKHE CBOMCTBA (B3aMMOAEHCTBHUE CO LIEIIOUYHBIMU METaJNIaMH,
KAaueCTBEHHAsl peaklus Ha MHOTOAaTOMHBIE CIUPTHI). JlelicTBME Ha oOpraHu3M ueJOBeEKa.
[TpyuMmeHeHre TuLEepUHa U 3TUIICHTJIUKOJIS.

@DeHoI: CTPOEHUE MOJIEKYNbl, (PU3MYECKHE M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpnerunpl U kemownvi. DopManbIeruj, aueTaJbJeruja: CTpoeHHe, (U3NYecKue u
XMMHUYECKHE CBOMCTBA (PEaKLMM OKUCIEHUS U BOCCTAHOBJICHMS, KAuyeCTBEHHBIE PEaKIMH),
HOJy4eHHe U NpUMEHEHUEe. Ayemon: cmpoeHue, ¢husuueckue u Xumuyeckue Ce0UCMed
(peakyuu OKUCIeHUs U 60CCMAHOGIEHU), NOYYUeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE Ipe/eIbHbIE KapOOHOBBIE KUCIOTEL. MypaBbuHas U YKCYCHAsl KMCJIOTHI:
CTpoeHue, (pu3MuecKue W XMMHUYECKHE CBOWCTBA (CBOWCTBA, 0OOmMe IS Kiacca KHCIOT,
peakuus 3TepupuKanum), NoaydeHre 1 npuMenenne. CreapuHoBas U OJIEMHOBAsI KUCIOThI KaK
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. Mblia Kak COJM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE. CnoxHble >(QHUpPBl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
I'maponus cnoxsbix 3¢gupos. XKupsl. I'naponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb )KMPOB.

VYraeBojpsl: cocTaB, Kiaccu(uKanus yrieBogoB (MOHO-, 11- U moaucaxapuibl). [roko3a
— MpocTermuii MOHOCaxapua: OCOOEHHOCTH CTPOSHHSI MOJIEKYJIbI, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoaelictBue ¢ rugpokcugom meau(ll), okucieHme amMMuadyHBIM PacTBOPOM
okcuma cepedpa(l), BoccTaHOBICHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHUE B TMPHPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Caxapoza — npedcmasumend Oucaxapuoos, 2uOpoaU3, HAXOHCOeHUe 6 nNpupooe U
npumeHeHue.

Kpaxman u nemnonosa kak IpupoHble noauMepsl. CTpoeHHE Kpaxmalla U LIEJUII0JIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THUIpoJin3, KaUeCTBEHHAs PEaKIIUs C HO/IOM).
IKCIEePUMEHTAJIbHbIC METOAbI H3Yy4YeHHUs BEIeCTB M UX NPeBpPalleHuil [IpoBenenue,
HAOJIIO/IEHUe M OMNMCAHHWE JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIE
peakuu OJHOATOMHBIX CHUPTOB (okHcieHue 3TaHona okcujgom menu(ll)), MHOroaromMHbIX
crupToB (B3ammojeicTBue mmiepuna ¢ ruapokcunom menu(ll)), ampmerumaoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuzaa cepebpa(l) u rugpoxkcunom wmenu(ll), B3aumoneiicTBue
KpaxMajia C HOJIOM), IpPOBEIEHUE NPAKTUUYECKOHl pabOThl: CBOIMCTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3agaun

Bbruuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIIECTBAa WJIM MPOAYKTAa PEaKUUU IO HM3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).



A3oTcojep:xaliye oprannyeckne coeinHeHust

Amunvl. Memunamun u aHUIUH: COCMA8, cmpoeHue, @uauyeckue U Xumudeckue
ceolicmea (2openue, 3aumooelcmeaue ¢ 000U U Kuciomamu). AMHUHOKUCIOTHI Kak
amM(pOTepHBbIC OpraHuYecKue coequHeHms. PU3NYeCKe U XUMUYECKUE CBOMCTBA AMHUHOKHCIIOT
(Ha mpumMepe riunuHa). buonornyeckoe 3HaueHHe aMUHOKUCIIOT. [lenTuapl.

benku kak mpupo/HbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuyHas, BTOpUYHAA U
TpeTU4YHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: TUIPOIM3, JIEHATYypalus,
KauyeCTBEHHbBIE PEaKIMK Ha OENKHU.

JKCNepUMeHTAJIbHbIE METO/IbI 3YUeHHsl BelllecTB U UX npeBpamenuii  Habmionenue u
ONHUCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB MNpU HArPEeBaHUU, LIBETHHIC
peakiuu OEIKOB.

BricokomosiekyJIIpHbIE COeUHEHUS

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3alluU, CPeaHss MOoJeKyhspHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEPH3AIIHs U MOJUKOHICHCAIIHS.

IInacmmaccol  (noausmuneH,  NOAURPONUNEH,  NOJUSBUHUIXAOPUO,  NOIUCMUPOI).
Hamypanvhoiti u cunmemuueckue xayuyku (0ymaoueHosbll, XJ10pONpeHosbill U U30NPEHOBbIL).
Bonokna: namypanvuvie (X10nok, wepcmov, WENK), UCKYCCMBEHHblE (Ayemamuoe B60J0KHO,
8UCK03a), cCuHmemuyecKue (Kanpou u 1a6cam).

JKcnepuMeHTaIbHbIE MeTOAbl U3y4YeHHsl BeleCTB U UX NMpeBpanieHuii O3HakomiIeHHE
¢ oOpasiamMu MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.
Me:xnpeamernbie CBA3H

Peanuzamus MexnpenMeTHBIX CBSI3€HM MpU U3ydyeHUH opraHnyeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaKk H
MOHSATUM, SBISIOMIUXCA CHUCTEMHBIMU JIS OTAENIBbHBIX NPEIMETOB €CTECTBEHHO-HAy4YHOIO
UK.

OOmme ecTeCTBEHHO-HAyUHbIE TMOHSATHS: SIBJICHHE, HAy4YHBIH (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTEe3, KiIaccuukanus, TEepPUOJUYHOCTh, HAOIIOJECHUE, W3MEpPEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: MaTepus, SHEPrus, Macca, aToM, OJJEKTPOH, MOJEKyla, SHEePreTHUUYECKHUIl
YPOBEHB, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHHE BEIIeCTBA, (U3NUECKUE BEIUUMHBI U
€UHUILBI X U3MEPEHHUS.

buonorus: kmerka, opraHusM, Ouocdepa, oOMEH BemIecTB B OpraHu3Me, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHBIE BelIecTBa (OETKU, YIIIEBOIbI, KUPHI, PepMEHTHI).

['eorpadmusi: MuHEpaAIBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTITUBO, PECYPCHI.

TexHomorus: THINEBBIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TUTAHUS, MOIOIINE
Cpe/CcTBa, JIEKAPCTBEHHBIE M KOCMETHYECKHUE Tpenaparhl, MaTepHalbl M3 HCKYCCTBEHHBIX H
CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
Teoperuvyeckue OCHOBbI XUMHMHU

XuMuueckuil aneMeHT. AtoMm. Sapo artoma, HU30TONBL. OJEKTPOHHAs 000JIO0YKA.
DHEpreTUYeCcKre YPOBHH, MOAYPOBHH. ATOMHBIC OpOUTANIH, S-, P-, d- ameMeHTh. OCOOCHHOCTH
pacrpeziefieHus: JJIEKTPOHOB [0 OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHass KOH(PHUTypaIs aTOMOB. [Tepuonnueckuii 3akoH u Ilepuonuueckas cucrema



xumudeckux snemenToB .M. MengeneeBa. CBsi3b neproandeckoro 3akona u Ilepuoanyueckoit
cucreMbl xumudeckux anemeHToB JI.MI. MenzeneeBa ¢ COBPEMEHHOM TEOpPHUEW CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHMX JIEMEHTOB M OOpa3yeMbIX HMHU
IIPOCTBIX U CJIOXKHBIX BELIECTB I10 IPyMIaM U IepuojiaM. 3Ha4eHHUE NEPUOANYECKOr0 3aKOHa B
pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsA3b. BuAbl XMMHUYECKOM CBsA3M (KOBaJEHTHas
HEMOoJIsIpHasl U TOJIsIpHAsi, MOHHAs, MeTaJuIMuyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIM M JIOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b. BameHTHOCTS.
DneKTpOOTpULATENBHOCTh. CTEeNeHb OKUCIEHN. IOHBI: KAaTHOHBI ¥ aHUOHBI.

BemectBa MOJEKYJIIPHOTr0 U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. TUIMBl KPUCTANIMYECKMX PEUIETOK. 3aBUCHMOCTbh CBOMCTBa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTue o aucnepcHbIX cucreMax. VIcTUHHBIE U KOJUTOUIHBIE pacTBOpBL. MaccoBast 10114
BELIECTBA B PaCTBOPE.

Knaccuukanus HeopraHnyeckux coeanHeHuil. HoMeHknatypa HeoOpraHMYecKHX
BellecTB. ['eHeTndeckas CBsS3b HEOPraHMYECKHX BEILECTB, NMPUHAMIEKAIIUX K PA3IIMYHBIM
KJIACCaM.

Xumunyeckass peakuus. Kimaccuduxanuss XMMHUECKUX peakUUid B HEOPraHMYECKOH u
OpraHMYECcKON XMMHHU. 3aKOH COXPaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUsI U MPEBpaIlCHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX. CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3iIMYHbIX
¢dakropoB. OOpartuMmble peakuuu. XHUMHYECKOe paBHOBecue. DakTophl, BIHAIOIIME Ha
cocrosiHue xumudeckoro pasHosecus. [Ipunnun Jle Illarense.

Onexrponutuyeckas nuccoruanus. CuibHble U ciadble 3MeKTponuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KUCIasA, HEHUTpanbHas, menouHas. [lonamue 0 6000pooHOM noxazamese
(PH) pacmeopa. Peakuyu WOHHOTO OOMeHA. [ UOPOIU3 HEOPLAHUYECKUX U OP2SAHUYECKUX
sewyecms. OKUCINTEIIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [lonamue 0b anekmponuze pacniagos
u pacmeopoe coneu. Ilpumenenue snekmpoausa.

JKCIepUMEHTAJIbHbIE MeTOAbI H3y4YeHHs BellecTB M UX NpeBpalleHuil JlemoHcTpanus
tabmuiy «lleproguueckass cuctema xumuueckux sneMmeHtoB J[.M. MenpaeneeBa», u3yueHue
MoJieJIe KPUCTAIIIMYECKUX pEMIETOK, HaONI0/IeHHe M OINKUCAaHUE JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3lio’KEHHE MEepPOKCHIa BOJOpOJA B IMPHCYTCTBUU KaTalau3aTropa,
OIpEECIIEHUE CPeAbl PACTBOPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOIO MHIAMKATOPA, pEAKLIUU
HMOHHOTO0 OOMEHA), MPOBEJACHUE MPAKTUYECKON paboThl «BiMsHHME pa3ln4HbIX (PAKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnble 3a1a4n

Pacuérbl mo ypaBHEHUSM XHMHUYECKUX peaklui, B TOM YHCJIE TEPMOXUMHYECKHE
pacd€Thl, pacU€ThI C UCIOJIb30BAaHUEM MOHATHUS «MAacCOBas 0 BEIIECTBAY.
Heopranuveckasi xumust

Hewmerannsl. Ilonoxenune HemertamnoB B Ilepuonnmyeckoil cucTeMe XHMHUYECKUX
anementoB J[.MI. MenaeneeBa M OCOOCHHOCTH CTpOeHHMS aTroMoB. Du3Hueckue CBOHCTBA
HEMETAJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsbl, pochopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TaJlore€HOB, Cephl, a30Ta, (ocdopa,
yriepoja M KpPEMHHs) M HUX COEQUHEHUH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIIOT,
BOJIOPOJHBIX COCTMHECHUH ).



[IpumeHeHne BaxXHEUIINX HEMETAJUIOB U UX COEAMHEHHIA.

Mertaubl. [lonoxxenue MeraiuioB B Ileproanyeckoil cucreMe XMMHUYECKUX AJIEMEHTOB
J.W. MenneneeBa. OCOOEHHOCTH CTPOSHUS AIIEKTPOHHBIX 000J04YEK aTOMOB MeTayuioB. OO01ue
¢u3uueckue cBoiictBa MeTayuioB. CIIIaBbl METAJIOB. DJIEKTPOXUMHUUECKUHN DSl HAPSHKECHUN
METaJUIOB.

XWMHYECKHUE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPUH, KaJWi, KaJbIMA, MarHuw,
ATIOMUHUM, HIUHK, XpPOM, KeJIe30, MeJlb) U UX COCTUHEHHIA.

OO6mume crocoObl oy4eHus1 MeTalioB. Memannypeus. Kopposus memannos. Cnocooul
3awumul om Koppo3uu. IIpuMeHeHe METalIOB B OBITY U TEXHUKE.

JKcnepuMeHTAIbHbIE METOAbI H3y4YeHHsl BelleCTB U UX NMpeBpalleHuii

N3yuenue xomiekuuu «Metauibl W CIUIaBbl», OOpa3lloB HEMETAJIOB, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3aJ1a4, HAOJIO/ICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX
ONBITOB (B3aMMOJICUCTBUE THUIPOKCUIA AQIIOMHUHHUSA C PACTBOPAMHU KHUCJIOT U IICJIOYEH,
KaueCTBEHHbBIE PEeaKIIMK Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3agaun

Pacuérbr Maccel BemecTBa uiau 00bEMA ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIUU BELIECTB, PAcY&Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumum B OOECHEYEHMH DKOJIOTHYECKOM, HSHEPreTUYeCKOW U  IHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEIUIMHBL. [loHSTHE O HAYYHBIX METOJAaxX IO3HAHHUS BEIIECTB U
xuMHUeckux peakuui. [IpencraBinenus o0 oOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIIEHHOTO
MOJIYYeHUS] BaXKHEHUIIUX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEpPHANIOB: Ba)XHEHIINE CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPAaCKH, CTEKJIO, KE€pamMHKa, MaTepuaibl A SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI00pEHUS.

Xumusi ¥ 370pOBbE 4YEJIOBEKA: MPaBHJIa WCIOIH30BAHMS JIEKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.
Me:xnpeameTHblie CBA3U

Peanuszanus MexXnpeIMEeTHBIX CBA3EH MPU M3YYEHUU OO0Iel U HEOPraHM4YEeCKONH XUMHUH B
11 xmacce ocymiecTBIsSeTCs Yyepe3 MCIMOJIb30BaHUEe KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHH,
TaK U MOHATUHN, ABJISIFOIIMXCSI CUCTEMHBIMU JUISl OT/IETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTecTBeHHO-HAy4YHbIE TOHSATHS: HAy4dHbIM (PaKkT, TUMOTE3a, 3aKOH, TEOpHs,
aHajgM3, CHUHTE3, KiIacCU(UKAIUsA, TEPHOTUIHOCTh,  HAONIOJEHHWE,  DKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, SIBIICHHE.

dusnka: martepus, YHEPrus, mMacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOTI,
PaIMOaKTUBHOCTh, MOJICKYJIA, SHEPTETHYECKUN YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBa, PU3NUYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusM, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpasbl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLINBO, PECYPCHI.

TexHonmorua:  XMMHYECKass  MNPOMBIINUIEHHOCTb,  METAJUIyprusi,  IPOU3BOICTBO
CTPOUTEIIBHBIX MaTepuaos, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, MALIEBAs



IMPOMBIIIJICHHOCTD, q)apMaI_[eBTI/ILIeCKaH IMPOMBIINIJIECHHOCTb, IIPOU3BOACTBO KOCMETHYCCKUX
npemnaparoB, NpOU3BOJACTBO KOHCTPYKIIMOHHBIX MATCPUAJIOB, 3JICKTPOHHAA HNPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHMH

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA



JIMUHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYUYAIONTUMUCS
nporpaMM cpeaHero oomiero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM).
HayuyHo-mMeTonn4yeckoil OCHOBOW [uis pa3pabOTKHU IJIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yNbTaTOB OCBOCHMS IMpeaMeTa «XHUMHS» Ha YpOBHE CpedHero ooOimero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCHICKON I'pa)KAAaHCKOW MACHTUYHOCTU — FOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO; HaJInyue MOTHBALMH K
00y4eHHUI0;

L[eJICHAIIPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHI JINYHOCTU HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ HCTOPUYECKUX TPATUIHK 0a30BO HAYKH XMMHH; TOTOBHOCTh M CHOCOOHOCTH
0o0y4Jaroluxcsi PYKOBOACTBOBATHCA B CBOEU  AESITENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH
YCTaHOBKAaMHM, IPUCYIIMMH LIEJIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HaJIM4YMe TPABOCO3HAHMS JKOJOTUYECKOW KYIBTYpbl M CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI IpeaMmeTa «XHUMHs» JOCTUTAlOTCS B €IUHCTBE
yu4eOHOM M BOCIMTATENbHOM JEATEJIBHOCTM B COOTBETCTBUM C TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM M MJI€AlaMU POCCHUKCKOIO
IpaXXAaHCKOro oOOIIecTBa, MPUHATHIMH B OOLIECTBE HOpPMaMU M IIpaBWJIaMU TOBEJCHUS,
CHOCOOCTBYIOUIMMH TIpoOLIeccCaM CaMOINO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBIICHHUS
JUYHOCTH 00Y4YaIOLINXCS.

WYHOCTHBIE Pe3yabTaThl OCBOCHHUSA MpeaMeTa «XHUMHS» OTpakaroT cHopMHUPOBAHHOCTH
OMbITa TI03HABATEIbHOM M MPAKTUYECKOH JESATEIbHOCTH OOYYaIOLIMXCS IO pean3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHUs 00Y4YalOIIMMUCS CBOMX KOHCTUTYL[MOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U NPaBONOPSIKY;

MIPE/ICTAaBICHUS] O COLMAJIbHBIX HOPMAax M IpaBHJIaX MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKON J€SITEIbHOCTH PU CO3/IaHUM Y4EOHBIX MPOEKTOB,
peleHnr yu4eOHbIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMAaTh W TPHUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U apryMEHTHI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJOB YUeOHOU e TENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEYECTBEHHOMN
XUMUU;

YBKEHHsI K IMPOIIECCy TBOPUYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHMSI TOTO, YTO JIOCTHXKEHMS HAayKH €CThb pe3yJbTaT JUIMTEIbHBIX HAOIOJCHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpPECa W II03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHMM U IOCIEAYIOLIEM aHaJlu3e
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPABCTBEHHOI'O CO3HAHMUS, 3TUYECKOT0 MOBEIEHUS; CIIOCOOHOCTH OLIEHWBATH CUTYAalUU,
CBSI3aHHBIC C XUMHYECKUMU SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

FOTOBHOCTU OLICHUMBAaTh CBOE IMOBEJCHUE M IOCTYIIKM CBOMX TOBApUUIEH C IMO3HMIUHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 370poBOoro M Oe3omacHOro olpa3a XU3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOroieHust mpaBuil 0e30MacHOro OOpalleHus] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHVMAHMUS IIEHHOCTH TMPaBWJI WHIUBUIYaThbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOJCH; OCO3HAHMS
MOCIICACTBHUA WM HENPHITHS BPEIHBIX TNPUBBIYCK (YIIOTPEOJICHHSI alKOTOJs, HApKOTHKOB,
KYpeHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKON NEeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U JPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PpEUICHWH MPaKTUYECKUX 33Ja4 COIMAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY H3yYEHUIO MPOPECCHil pa3IMdHOTO poja, B TOM YHCJEC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TpYyAy, JIOASIM Tpylda U pe3yiabTaTaM TpPYIOBOH JE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJIBHON TPAeKTOPUU OOpa30BaHUSA,
Oynymieit mpodeccun u peanu3anuu COOCTBEHHBIX KU3HEHHBIX MIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTUYECKH 11€71eCO00Pa3HOT0 OTHOIICHUSI K IPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MMOHUMAaHUA TTI00aTLHOTO XapaKkTepa HKOJOTHUECKUX MPOOIIeM, BIUSHUSI SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI; OCO3HAHUsI  HEOOXOIUMOCTH
UCIIONIb30BAaHUS  JOCTIKEHMM  XUMUM IS PEIIeHHUs  BOINPOCOB  PalMOHAIBHOTO
MPUPOJIOTIOIB30BAHMS;

AKTUBHOTO HEMPUITHS ACUCTBUM, MPUHOCAILIMX BPEI OKPYKAIOIIEH NPUPOAHOU cpeje,
YMEHHsI POTHO3UPOBATh HEOIArONMPHUATHBIC YKOJIOTUYECKHE TIOCTEACTBUS MPEANPUHUMACMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO SKOJOTUUYECKOTO MBINUICHHS, IKOJOTHYECKON KYJIbTYPHI, OMBITA
JESATeTLHOCTH  JKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS WMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM W COLIMAJbHOM MpaKTUKE, CIHOCOOHOCTH U yMEHHUS
AKTUBHO MPOTHBOCTOSTH UJICOIOTUU XeMO(hoOuu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUs Ccleun(UKN XUMUU KaK HayKd, OCO3HaHHUA €€ poiu B (OPMHUPOBAHUU
palMoOHAIBHOIO  HAYYHOTO  MBINUICHMS, CO3JAaHMM  LEJIOCTHOTO  MpEACTaBiIeHHs 00



OKPYXKAIOIllEM MHUpE KaKk O €QUHCTBE IPUPOABl M YEIOBEKA, B ITO3HAHMM IPUPOIHBIX
3aKOHOMEPHOCTEH M PEIIeHUH MPOOIIEeM COXpaHEHUS! TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XMMHHU JJIi COBPEMEHHOW IUBWIHM3AIUU: B €6
T'YMaHUCTUYECKOW HalpaBiICHHOCTH U Ba)XKHOM pOJIM B CO3JAaHMM HOBOMW 0a3bl MaTepHalbHOU
KYJIBTYPBI, PEIICHUH TTI00aTbHBIX TIPOOJIEM YCTONYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOA,
SHEPreTUYecKOM, MHUINEBOM U HSKOJOTHYECKOW Oe30MacHOCTH, B PA3BUTUU MEAUIIMHBI,
o0ecreueHn! yCIOBUH YCIIEIIHOTO TPYAA U SKOJIOTHYEeCKH KOM(DOPTHOM JKU3HH KaXKI0TO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHONM TPAaMOTHOCTH: TIOHMMAaHHMSl CYLIIHOCTH METOJ0B ITO3HAHMS,
HCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYKAX,

CIIOCOOHOCTH MCIOJIL30BaTh MOJTYYaeMble 3HAHHS JJI1 aHAu3a M OOBSCHEHUS SBICHUN
OKPY’KaIOIIET0 MHUpPAa U MPOUCXOIANINX B HEM HM3MEHEHUM, YMEHHUsS JeiaThb OOOCHOBAHHBIC
3aKJTFOYCHUS HA OCHOBE HAYYHBIX (DAKTOB W HMEIOIIUXCS JAHHBIX C IEJbI0 IOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS IS
pelieHus mpodiieM B peabHbIX )KMU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM JAESITENIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEIMPEpPhIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUWA [0 XUMHUHA B COOTBETCTBUHM C JKU3HCHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM Tpyda B pasauyHbIX cdepax npodeccruoHaIbHON
JIEATEIIbHOCTH.

METAIIPEJIMETHBIE PE3YJIBbTATBI

MeTtanpeameTHble pe3yJabTaThl OCBOEHHUS y4eOHOro mpenMera «XHUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC IS (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCITUTUTHHAPHBIC
(MeXTpeIMeTHbIC) OOIIeHAyYHBIC TOHSATHS, OTPAXKAIOMIWE IICJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa B CHeNU(PUKY METOJOB TO3HAHUS, HUCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws,
BEIICCTBO, JHEPrus, SBJICHHE, MPOIECC, CUCTeMa, HAYYHBIH (HaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIeJJOBaHHEe, HAOII0JeHNE, U3MEPEHHE, DKCIEPUMEHT H
IpyTHe); VHHUBEpCaldbHbIe Yy4eOHble JelcTBUA (IMO3HABATENbHBIE, KOMMYHUKATHBHBIEC,
perylnaTuBHbBIE), oOecneunBaromme GopMupoBanne (HYHKIIMOHAILHOM T'PaMOTHOCTH H
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYYarOIIUXCs ~ WCIOJIb30BAaTh  OCBOCHHBIE  MEKIMCIHMIUIMHAPHEIE,
MHPOBO33PEHUYCCKUE 3HAHWUS W YHHBEPCATbHBIC YYeOHBIC JICHCTBUS B IT03HABATCIHHOW H
COIIMAIbHON ITPAKTHKE.

MeTtanpeMeTHBIE Pe3yJIbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH yUCOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJSATUBHBIMH JIEHCTBUSMHU.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS

ba3oBbie mormueckue aeiCTBUS:

CaMOCTOSITENTFHO (DOPMYJIUPOBATh W AKTYAIM3UPOBaTh MpoOIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;



OIpENeNIATh LIEIM JEATENIbHOCTH, 3aaBas MapaMeTpbl U KPUTEPHUM HMX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU; HCII0JIb30BATh npu
OCBOEHUHU 3HAHUM NPHUEMBI JOTMYECKOI'O MBIIUIEHHUS — BBIIEIATh XapaKTEpHbIE MNPU3HAKU
NOHSATUM M YCTaHABIMBAThb UX B3aWMOCBS3b, HUCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHS AJIs
00BSICHEHUS OTAETbHBIX (PAKTOB U SBJICHUH;

BbIOMPATh OCHOBaHMS M KPUTEPUM Ul KJIACCU(PHUKAIMKU BELUIECTB U XMMHUYECKHX
peaKIuii;

yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTBH JIOTUYECKHE PACCYXAECHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, 0 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B PACCMAaTPUBAEMBIX SBICHHSIX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSTh B IIPOLIECCE [TO3HAHUS, UCIIOIb3yEMbIE B XUMUHM CHUMBOJIMUECKUE (3HAKOBBIEC)
MOJIENI, TPEeoOpa3OBBIBATh MOCIBHBIC TPEACTABICHUS — XHUMHYECKHA 3HaK (CHMBOII)
3JIEMEHTa, XUMHUUYecKasi popMylia, ypaBHEHHE XMMUYECKON peakiMM — IPU pEeIIeHU yuyeOHbIX
[IO3HABATENBHBIX U MPAKTUYECKUX 3aJ]ay, IPUMEHATh Ha3BaHHbIC MOJEJIbHBIC MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELIECTB U XUMUUECKUX PEaKIUN
Ba3oBble ucciiegoBarebcKue 1eiCTBUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IO3HAHUS BEILECTB U XUMUYECKUX PEaKU;

dbopMynHpoBaTh UENM W 337aydl  HCCICIOBAHUSA, WCIIONB30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIFHO COPMYIMPOBAHHBIE BOIIPOCH B KAYECTBE HMHCTPYMEHTA ITO3HAHHS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIILHOCTH BBICKa3bIBAEMBIX CY)KJIECHUMH;

BIIaJICTh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M TPOBEACHMS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPILLICHCTBOBATh YMEHMsI HAOII01aTh 332 XOJJOM Ipolecca, CaMOCTOSATENIBHO
IIPOrHO3UPOBATh €T0 PE3YJIbTaT,

¢dbopmMynMpoBaTh 00OOIIEHUS U BBIBOABI OTHOCHUTEIHHO JIOCTOBEPHOCTH pE3yJIbTaTOB
UCCIIEIOBaHMsI, COCTABIISATE OOOCHOBAHHBIA OTYET O MPOAETIaHHOM padoTe;

MIPUOOPETATh OMBIT YUYEHUYECKOMN HCCIIe10BAaTEIbCKON U IPOEKTHOM e TEIbHOCTH,

MPOSBIISATH CLIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIlECHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

Padora ¢ undpopmanmeii:

OPHEHTUPOBATbCS B pa3IMYHBIX HCTOYHMKAX HMHPOpPMALUU (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUUECKOTO COJIEpKaHUs, CIIpaBOYHbIE TOcoOus, pecypcsl HTepHeTa),

aHAJIM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BHJIOB U (OPM NPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHUBOPEYMBOCTh;  (HOPMYIHPOBATH 3a1pochl u
INPUMEHSTh pa3jMyYHble METOJbl MPH IMOUCKE M OTOOpe HHPOpMAIMH, HEOOXOTUMOW Iis
BBITMIOJTHEHUS YU€OHBIX 3a71a4 ONPEeNIEHHOTO THIIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (hOpMY MpeCTaBIeHUs HHPOPMALUHU (CXEMBI,
rpaduKu, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE); MCIIOJIb30BaTh HAY4HBIN S3BIK
B KauyeCTBE CPE/CTBA MpHU paboTe ¢ XUMUYECKOH MH(pOopMaMen: TPUMEHATh MEKIIPEIMETHBIC
(pusmueckme W MaremMaTHyeckue) 3HAKM U CHUMBOJBI, (opMyinbl, aOOpeBHATYpHI,
HOMEHKJIATYpY; UCIOJb30BaTh M IPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HarJsIIHOCTH.



KoMMyHHMKaTHBHBIe YHHBEpPCAJbHbIe yUeOHbIE 1eliCTBHS:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMbI B XOJI€ IUAJIOTa /WU JUCKYCCUU,
BBICKA3bIBaTh HUACHU, q)OpMy.]II/IpOBaTB CBOM MPCAJIOKCHUA OTHOCUTCIIbHO BBbIIIOJIHCHUA
MPEVI0KEHHOM 3a/1a4u;

BBICTYIIATh C IIPE3CHTALIMEH PE3YJIbTATOB ITO3HABATEIILHON ACATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBIIOJIHEHUU XUMHYECKOIO
9KCIIEPUMEHTA, MPAKTUYECKOM pabOoThl MO HCCIECJOBAHUIO CBONCTB H3y4aeMbIX BEIIECTB,
peanMzanuu y4yeOHOro HpoekTa M (QOopMYIHpPOBATH BBIBOABI MO pPe3yjbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHN B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

CaMOCTOATENIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO ACSATEIHHOCTD,
ompenaenss e€ IeJd W 33Ja49d, KOHTPOJIUPOBATh U 10 MEpe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMplii ajaropuT™ JEHCTBUIM IPU BBIOJHEHUHM YYEOHBIX U HMCCIEI0BATENIbCKUX 3aj1ad,
BbIOMpaTh Hanboee 7 (HEeKTUBHBIN CIIOCOO UX PEUICHHS C YIETOM MOTyYEHHUS! HOBBIX 3HAHHH O
BEIIECTBaX U XUMUUYECKUX PEaKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESITeNbHOCTHM HAa OCHOBE cCaMoOaHalu3a |
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

C(OPMHPOBAHHOCTh TPEJCTABIEHUH O XHMMUYECKOH COCTaBJIAIOIIEH €CTEeCTBEHHO-
Hay4YHOH KapTHUHBI MHpa, POJIM XUMHHM B IO3HAHWUU SIBJICHUN HpUPOAbI, B (HOpMUPOBAHUH
MBILIUIEHUSI U KYJIbTYPHl JIMYHOCTH, €€ (YHKIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIs
pelIeHnsT MPaKTMYECKUX 3ajjad M DSKOJIOIMYeCKHM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
HNOHATUS  (XMMMUYECKUH DJIEMEHT, aToM, OJJEeKTpOHHas o0oJiouka aroma, MOJIeKyJa,
BaJICHTHOCTb,  JJIEKTPOOTPULIATEIbHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas ¢opmyna
(pa3BépHyTass W COKpalléHHas), MOJb, MOJSIpPHas Macca, MOJSPHBIA OOBEM, YIIIEPOAHBIN
cKeneT, (yHKIMOHaNbHAs TpyIIa, pajuKal, HU30MepHs, H30MEepbl, TOMOJOTMYECKHH ps,
TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOJ U a30TCOAEpXKAIUME COCIMHEHHUS, MOHOMED, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUHU U 3aKOHBI (TEOPUsI CTPOCHHUS
oprannueckux BemecTB A.M. bymiepoBa, 3akOH coXpaHEHUS ~MacChl  BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJINYECKHMI SA3BIK XWMHH, MHPOBO33PECHUECKHE 3HAHMS, JIEXKAIIUE B
OCHOBE MOHUMAaHMsI MPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKUX SIBICHUH, (aKkTOIOrHYecKue
CBEIICHMSI O CBOWCTBax, COCTaBe, MOJyYEHHWU M O€30IaCHOM HCHOJIb30BAaHUU BaKHEUIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKON JIEATEIIbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHble PU3HAKU OHATHH, yCTaHABINBATb
UX B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIINE IIOHATHUS IIPU OIMUCAHUM COCTABA, CTPOCHUS
U IIPEBPALLICHUN OPTAaHUYECKUX COCIUHEHUN; c(OPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh
XMMHYECKYI0 CHUMBOJMKY JJIi COCTaBJIEHUS MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHOW) (OpMyYyaT OpPraHMYECKHX BEIIECTB M YPAaBHEHUN XHMHYECKUX PEaKIIHi,



U3TOTABIMBATH MOJIEIN MOJIEKYJ OPraHUYECKHX BEUIECTB IS WIUTIOCTPALUU UX XUMHUYECKOTO
U TIPOCTPAHCTBEHHOTO CTPOCHUSI;

chOpPMUPOBAHHOCTh ~ yYMEHHUU  YCTaHABJIMBATh  NPHUHAUICKHOCTH  H3YyYEHHBIX
OpPTaHMYECKUX BEIIECTB MO UX COCTaBY W CTPOCHUIO K ONPEACIEHHOMY KJIacCy COCIMHCHHMA
(YrnmeBomopoabl, KHCIOPOA H  a30TCOJACPIKAIIUE COCOUHEHHS, BBICOKOMOJCKYISPHBIC
COCIMHCHMS), 1aBaTh UM Ha3BaHUs Mo cuctemaTudeckor HomeHkiatype (IUPAC), a takke
PUBOJUTH TPUBUAIbHBIC HA3BAaHUS OTICJIbHBIX OPraHMYECKHUX BEHIECTB (ITHJICH, MPOIMMJIIECH,
aleTUJICH, STWJICHIVIUKOJb, TIMUEPHH, (eHom, (hopMaibAerui, aleTaablerull, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEApUHOBAsI KUCJIOTA, TIII0K03a, QPYyKTO3a,
KpaxmaJl, leJUTI0103a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BHJIBI XUMHUYECKON CBSI3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMCHHSI MPUMEHSTH TOJIOKECHUSI TCOPHH CTPOCHHS OPTaHHYSCKUX
BemecTB A.M. bytnepoBa 1151 00bsCHEHUS! 3aBUCIMOCTH CBOMCTB BEILECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHHUs MacChl BellecTB;  C(HOPMUPOBAHHOCTh YMEHHH
XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3MUECKHMe U XHUMHUYECKHE CBOWCTBA THUIUYHBIX
MpEJCTaBUTENCH pa3MYHBIX KIACCOB OPraHMYEeCKUX BemecTB (MeTaH, STaH, JSTHUJICH,
MpOMWIEH, aleTwieH, OyraaueH-1,3, wmerunOyramuen-1,3, OeH307, MeETaHOJ, H3TaHOI,
STHJICHTJIMKOJIb, TIIHIEPUH, (EHOI, alleTalIbJIeTH/l, MypaBbUHAS M YKCYCHAsI KUCIIOTHI, TJIFOK03a,
Kpaxmall, IeJUTI0J03a, aMUHOYKCYCHAs KHCJIOTa), WIIIOCTPHPOBATh TEHETUYECKYIO CBS3b
MEXJy HHMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUH C HCIOIh30BAHUEM

CTPYKTYPHBIX (OPMYII; cOPMHPOBAHHOCTh ~ YMEHMS  XapaKT€pPH30BaTh  HUCTOYHHMKH
YIJI€BOAOPOAHOTO ChIpbs (HE(QTb, MPUPOIHBIA Ta3, yrojb), CHOCOOBI MX NEepepadOTKU U
NpaKTUYeCKOe NMPUMEHEHHUE MTPOAYKTOB MepepaboTki;  c(hOPMUPOBAHHOCTD YMEHUU

MPOBOAWTH BBIYHCIEHUS MO XHUMHUYECKUM ypaBHEHUSM (Macchl, 00BEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOHBIX BEIIECTB MUJIU MIPOYKTOB PEAKIINN);

chOpMUPOBAHHOCTh YMEHHUW BIANE€Th CHUCTEMON 3HAaHUW 00 OCHOBHBIX METOJaX
HAy4YHOT'O TIO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH TIPU U3YUCHHUH BEIIECTB M XUMUYECKUX SBJICHHM
(HaOnrofieHUe, U3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAaHUE), HCIOJIb30BATh CUCTEMHbBIE
XUMUYECKHE 3HaHUS Ui TPUHATHS PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa MOJb30BAHUS XUMUUYECKOHN MOCYI0N U
n1abopaTopHBIM 000pYAOBaHUEM, a TaK)Ke MpaBUiia OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBHUH
C MHCTPYKITUSIMU TI0 BHITIOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUM TUTAHUPOBATH W BBIONHATH XUMHUYECKUN SKCTIEPUMEHT
(mpeBpaleHns OpraHUYECKUX BEIIECTB MPH HArpeBaHUH, TIOJYUYCHUE ATHUIICHA U U3YUYEHHUE €TO
CBOMCTB, Ka4e€CTBCHHBIC pEAKI[MM OPTraHWYECKUX BEIIECTB, JeHATypamusi OEIKOB TpU
HArpeBaHUU, [BETHBIC PEeaKIMK OEITKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKH O€30MaCHOCTH
npu 0OpalleHny C BEIIECTBAMU H Ja00paTOPHBIM 000PYIOBaHHEM, TIPEICTABIATh PE3yIbTaThI
XUMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3allCH ypaBHEHUH COOTBETCTBYIOUIUX PEAKIUN H
(GbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAILIHUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpecTBa MacCcoBoi nH(popMannu, IHTepHeT U ApyTux);



c(hOPMHUPOBAHHOCTh YMEHHUH COOIIOJATh TpaBWja SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM MACSATEILHOCTH B IIENSX COXPAHCHUS CBOETO 3[0POBBS H
OKpYKarolllel MPUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBUS HA )KUBBIC OPraHU3MBbI
ONpEAENEHHBIX OPraHUYECKUX BEUIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHars Ha
npuMepax CrocoObl YMEHBIIICHHS U MPEAOTBPAILICHUSI KX BPETHOTO BO3JCHCTBUS HA OPTaHU3M
YEJI0BEKa;

JUIs 00YYarOIIMXCSl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBBS: YMEHHUE NMPUMEHSThH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUIS CIeNBIX W CcHa0OBUASAIIMX OOydYarolIUXCs: yMEHHE HCIIONb30BaTh peilbedhHO
TOUYCUHYIO cucTeMy o0o3Hauenuit JI. bpaiins ais 3anucu XuMuaeckux Gpopmyi.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOCHMSI Kypca «OOmas M HeopraHuyecKas XUMUSD
OTpaXKaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XUMHUHU B TO3HAHWM SIBICHUN MPHUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPbl JIMYHOCTH, €€ (DYHKIHMOHAIBHON TpaMOTHOCTH, HEOOXOAMMOMN s
pelleHus] MPaKTUYECKUX 3a/ad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
370POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHUI, KOTOpas BKIKOYAET: OCHOBOIIOJArarolIne
MOHATHUS (XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHBIC OPOUTAIH AaTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHUCJICHHS, XUMHYeCKas CBs3b (KOBaJeHTHas, WOHHAs, MeTaUIMuecKas, BOAOPOIHAs),
KpUCTAJUIMYECKasi pelérka, TUIBl XUMHYECKUX pEaklMil, pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAsT TUCCOLUALUSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOH  peakIMy, XWUMHUYECKOe€ paBHOBECHE); TEOpUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoaudeckuii 3akoH .M. MenzaeneeBa, 3akoH
COXpaHEHHUsSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTHH MPU XUMHUYECKUX
peaKkIusax), 3aKOHOMEPHOCTHU, CHUMBOJIMUECKHH SI3BIK XUMHH, MHPOBO33PECHUECKHE 3HAHWS,
JeXKale B OCHOBE TMOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX SIBJICHUH,
(aKTOJIOTUYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U 0€30MaCHOM HCIIOIh30BaHUU
BXHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW NEATEITHHOCTH YEIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBISITh XapaKTepHBIC MPU3HAKU MTOHATHA, yCTaHABIUBATh
UX B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS MPU OMHCAHUM HEOPTAaHMYECKUX
BEILECTB U UX MPEBpPAILICHUI

c(hOpPMUPOBAHHOCTh YMEHUHN HMCIOJb30BaTh XUMHUUYECKYI0O CHUMBOJIUKY JUISI COCTaBIICHUS
dbopMya BEHIECTB M YPaBHEHUM XWMHUYECKHX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHManbHbIC Ha3BaHHs OTJACIbHBIX HEOPraHMUYCCKUX BellecTB (yrapHblil ras,
VTJIEKUCIIBINA Ta3, aMMHUaK, TaméHas M3BEeCTh, HETaméHas W3BECTh, MUTHEBAs COJNA, MHUPUT H
IpyTHe); c(OpPMUPOBAHHOCTh YMEHHUH ONpENeNsITh BaJCHTHOCTh U CTEINECHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U
(xoBayieHTHAs, MOHHAs, METAJIMYECKAsi, BOJIOPO/IHASI) B COCIMHEHUSIX, TUI KPUCTATUIMUECKOU
pEmIETKM KOHKPETHOI'O BeIleCTBa (aTOMHAs, MOJICKYJISIpHAs, HWOHHAs, MeETajuInyecKasi),
XapakTep Cpelibl B BOJHBIX pacTBOPaX HEOPTAHMYECKUX COCAUHEHUN;



c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB
10 MX COCTaBY K OIpeNeIEHHOMY KJlacCy/Tpynie COeIMHEHUH (IPOCThIe BEIIECTBA — METALIbI
¥ HEMETaJUTbI, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, aM(OTEPHbIC THIPOKCUIBI, COJIH);

cOPMUPOBAHHOCTh YMEHHI pPACKpPBIBATH CMBICI Tepuoaudeckoro 3akona J[.W.
MenpaeneeBa U JIEMOHCTPUPOBATH €r0  CUCTEMATU3HPYIOILYIO, OOBIACHUTEIBHYIO WU
MPOrHOCTUYECKYIO (DYHKIINU;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 mepuonoB Ilepmonnueckoid CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J.W. MeHaeneeBa, UCIONb3Ys MOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY, «IHEPIETUICCKUE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH HW3MEHEHUS CBOHMCTB XMMHUYECKHX D3JIEMEHTOB M UX
COEMHEHUH IO neprojiaM U rpynnam llepuoandeckon cucreMbl XUMUYECKUX AeMeHToB 1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHCHIBATH) OOLIME XUMHUYECKHE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPAa3JIMYHBIX KJIacCOB, MOATBEP)KIATh CYLIECTBOBAHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHMYECKUMHU BELIECTBAMH C TIOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN; c(hOpMUPOBAHHOCTh yMEHUs
KJIaCCU(UIIUPOBATh XMUMHUYECKHUE PEaKUUU [0 PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY
pearupyromux BEIIECTB, TEIUIOBOMY Y(PQEKTy peakiuH, W3MEHEHHIO CTENEHEW OKHCICHUS
3IIEMEHTOB, 00PATUMOCTH PEAKLUH, YYACTHIO KaTalIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUH COCTABIISITh YPABHCHUS PEAKIIUN PA3TMYHBIX THIIOB, TIOJHBIC
U COKpAIlIEHHbIC YPABHEHHS PEaKIMil HOHHOTO OOMEHA, YYUTHIBAsK YCIOBUS, TIPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMH, IMOATBEPIKAAIONINE KadeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaCIIO3HABAaTh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCpeICTBOM COCTaBIIEHUsI 3JIEKTPOHHOTO OanaHca 3Tux peakuui; denepanbHas
pabouas

c(OpPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIU OT
pa3IUYHbIX (AKTOPOB; XapaKTep CMEIIEHHMs] XMMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeITHero Bo3aercTBus (mpuniun Jle [latense);

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE IMPOIIECCHI, JIeXkKallhue B
OCHOBE IPOMBIIUIIEHHOTO MOJIYYEHUsI CEPHOU KUCIIOThI, aMMHUAKa, a TaKKe

c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U SKOJIOTHUYECKHUX
npobiieMax XUMUYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCIEHUS C WCIOJB30BAHUEM TOHSTHS
«MaccoBasi JI0JIs BellecTBa B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30oB MPU XUMHUYECKHX
peaxusax, MacChl BEIleCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAacCTBYIOIIUX B PEAKIIMH BEIIECTB, TEMJIOBOTrO d(ddekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMSI MACCHhI BEIIECTB, IPEBPALLECHUS U COXPAHEHHUS DHEPTUH;

c(OPMHPOBAHHOCTh YMEHHI COOJIIOaTh PaBMIIa TOJIH30BAHUS XUMHUECKONW TIOCYON U
1abopaTOpHBIM 000PYAOBAHUEM, a TAKKE MpaBHUiia OOpAIICHHS C BEUIECTBAMHU B COOTBETCTBUU
C MHCTPYKIIUSMHU 10 BBIMOJTHEHUIO TAOOPATOPHBIX XUMHUUECKHUX OIBITOB;



C(OPMHUPOBAHHOCT YMEHMH IUIAHUPOBaTh U BBINOJHATh XUMHUYECKUI SKCIEPUMEHT
(pa3znoxeHue MEepoKCHJa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, OIPENEICHHE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOTO UHIAMKATOPA, BIUSIHUE Pa3IMYHBIX (PAaKTOPOB
Ha CKOPOCTh XMMHYECKOH pPEaKlMu, PeaKUUd MOHHOTO OOMEHAa, KaueCTBEHHBIC PEaKIuu Ha
cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEUICHNUE SKCIIEPUMEHTAIBHBIX
3ajad 1o temMaMm «Mertamisl» U «HeMmeramnasl») B COOTBETCTBUM C NPAaBUIAMU TEXHUKHU
0e30IacHOCTM Ipu  OOpallleHMM C BellecTBaMM U Ja0OpaTOpHBIM  00OpYIOBAHUEM,
IPEACTaBIATh PE3yNbTaThl XHMMHUYECKOTO OHKCIEpUMEHTa B (opMe 3amucu ypaBHEHH
COOTBETCTBYIOLUX PeakLUil U (GOpMyIUpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(POPMALHUIO,
[I0JIyYa€MYI0 M3 pPa3HbIX HCTOYHUKOB (CpeJCTBa MaccOBOM KOMMyHuKauuu, VHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOMIONATh MpaBWIa JKOJOTUYCCKU IIETIECO00pa3HOTO
HOBEJCHUS B OBITY U TPYJIOBOH JEATENbHOCTH B LENAX COXPAHEHHUS CBOETrO 3/0pPOBbS U
OKpY’Karollel MpUPOJHON Cpesibl, 0CO3HABATh ONACHOCTb BO3JICHCTBUS HA >KHUBbIE OpraHU3MbI
OIpesieNIEHHBIX BELIeCTB, MOHUMAas cMblci nokaszarens [TIK, noscHaTs Ha nmpuMepax crnocoOsl
YMEHBUICHHUS U NPEeOTBPAILEHHs UX BPEJAHOTO BO3/ICHCTBHS HA OPraHU3M YellOBEKa;

Ui 00YYaroIUXCs C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0OPOBbBSI: YMEHUE NPUMEHSATH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUIA;

Ui CHETBIX M CIHA0OBUAAIIMX OOy4YaromMXCs: YMEHHE HCIOJIb30BAaTh pPeEIbePHO
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl KoJsinyecTBo 4acoB

n/n Bcero Kourpoabubie | IlpakTuyeckue

padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKO XUMHUH
11 IIpenmer opranundeckoit xumuu. Teopust CTpOEHUSI OPraHUYECKUX 3
coequHeHnit A.M. Byrieposa

HToro no pazneny 3
Pa3nes 2. YrieBogopoabl
2.1 [IpenenpHbIe YTrIeBOJOPOIBI — ATKaHBI 2
2.2 HenpenenbHble yraeBogopoabl: aJKeHbl, IKaAUEHbI, A IKUHbI 6 1
2.3 ApoMaTudecKkue yrieBoa0posl 2
2.4 ITpupoHBIE HCTOYHHUKH YTIIEBOAOPOAOB M UX NepepadoTka 3 1
Hroro o pasneny 13
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue CoeIHHEHN
3.1 Crupter. @enon 3
3.2 Anspaeruabl. KapOoHoBble kucioTel. CioxHbIe 3(UpbI 7 1
3.3 VraeBoasl 3
Hroro 1o pasneny 13
Pa3nes 4. AzoTcoaepskaiiue OpraHi4ecKue coeJuHeHHs
4.1 ‘ AMUHBI. AMUHOKUCTIOTHI. benkn 3 1
HToro no pazneny 3
Pasnea. 5. BeicokoMos1eKyJISIpHBIE COENHEHHS
5.1 \ ITnactmaccel. Kayuyku. Bonokna 2
HToro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

Ne HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI KosauyecTBo 4acoB
n/n Bcero Kourpoabubie | IlpakTuyeckue
padoThI padoThI
Pasnen 1. Teopernueckue 0CHOBBI XUMUM
1.1 Crtpoenue atoMoB. [lepuonnyeckuii 3akoH u [leprnoauueckas cucrema 3
xumudeckux dyemenToB .. Meneneena

1.2 Ctpoenue BeniecTBa. MHOrooOpasue BEIIecTB 4
1.3 XUMUYECKHE peakluu 6 1
Htoro no pazneny 13
Pa3nea 2. Heoprannueckasi XuMust
2.1 Mertasibl 6 1
2.2 Hemerannsl 9 1
2.3 CBsI3b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB 2 1
Wroro no pazneny 17
Pasnen 3. Xumus v :Ku3Hb
3.1 | Xumus v Ku3Hb 4
Wtoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacoB
Ne i/ Tema YpoKa B KOHTpOJ’IbHLIe HpaKanecKHe ,I[aTa H3YyYEeHMUSsI
cero padoTshI padoTsbI
Tema 1 TeopeTruyeckue 0CHOBBI OPraHN4YecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
CTPOEHHUS OPTaHUYECKUX coeMHeHU A.M. 1
BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS
XuUMHUYECKas CBA3b B OPraHUYECKHUX 1
COEJIMHEHMSIX
[IpencraBienue o ki1accuPpUKauu 1
OpPraHUYECKUX BEILECTB
Tema 2 IlpenenbHbIe yI1eBOAOPOABI — AJIKAHBI
AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PSILI.
Meran u 3TaH — npocTenme 1
MIPEICTaBUTENH aJIKaHOB
Tema 3 HenpenenbHble yI1eBOAOPOAbI: AJIKEHbI, ATKaAHEHb], AJIKHHbI
AJIKEHBI: COCTaB M CTPOCHHE, 1
TOMOJIOTHUECKUH PsijL
OTuieH — NpOoCTEUIINI IPEACTaBUTEh 1
AJIKEHOB
[Tpaktuyeckas padora Ne 1. [Toxydenue 1 1
STWJIEHA U U3yYEHHUE €TO CBOMCTB
Ankanuensl: OyragueH-1,3 u 1




MeTWIOyTaaueH- 1,3, XuMHIecKoe CTPOCHHE,
peaxuus noJuMepu3aliy, IpUMeHeHne
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS, 1
TOMOJIOTUYECKUH DS,
1 ALIETUJIEH — IPOCTEHIINI TTPEACTABUTEND 1
AJIIKUHOB
Tema 4 ApomaTu4ecKkue yriieBoA0poabl
12 ApeHbl: 6EH301 U TOJIYOJ 1
13 ['eneTnyeckas CBSI3b yriaeBOAOPOIOB 1
Tema S IIpupoaHble HCTOYHMKH YIJI€BOJIOPOAOB M X NepepadoTKa
14 [Ipupoanstii ras. [lomytHbie HEDTAHBIE 1
ra3el. CriocoOsbI epepaboTku HehTH
15 KameHnHbIi1 yroape 1 IpoIyKThl €To 1
nepepadboTKH.
KonrtponsHas padota Nel mo pasaenam
16 «TeopeTndeckre OCHOBBI OPraHUUYECKOM 1
XUMHUN» U «YTIE€BOIOPOIBI»
Tema 6 Cniuptbl. Penon
17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI: 1
METaHOJI ¥ 3TaHOJI
18 MHOroaTOMHBbIE CIIUPTHI: STUIEHTITUKOIb U 1
TIIULIEPUH
®enon. CTpoeHre MOJIEKYIIbI, PU3NYECKUE U
19 XUMHYECKHE CBOICTBA (peHoma. 1
[Tpumenenue peHona
Tema 7 Aabaeruabl. KapoonoBbie kucaoTbl. CiioxkHbie 3Pupbl
20 Anpaerunsl: GopMambACTUI U alleTaIbISTH/T 1




OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE

21 KHCIIOTBI: YKCYCHAsl KUCJIOTa

99 [TpakTuyeckas padora Ne 2. CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTHI
CreapuHOBas U OJIEMHOBASI KUCIIOTHI KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBHE

o5 CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHUCJIOT

26 Kupsl Kak MPOU3BOJIHBIE TNIULIEPUHA U

BBICIIHUX Kap6OHOBLIX KHUCJIOT

Tema 8 YriaeBoant

27 I'roko3a — mpocTenmmii MOHOCaXapug

28 Caxapo3za — IpeicTaBUTENb TUCaXapUI0B

29 Kpaxmai u nemirono3a Kak npupoHbie

MTOJIMMEPBI

Tema 9 A3orcoaepikainue OpraHu4ecKue coeJUHEHHs

AMWHBI: METHJIAMHAH — IPOCTEUIINN

30 MIpe/ICTaBUTENb aMUHOB

31 du3nyecKknue 1 XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT

32 benxu kak npupoaHbIe MOTUMEPHI

Tema 10 BoicokoMoJieKyJIsIpHbIE COeTUHEHUS

33 [Tnactmaccer. Kayuyku. Bomokna

34 Kontponbras padota Ne2 no paznenam




«Kucnoponcoaepxariie opraHu4ecKue
COCTMHECHUSY, «A30TCOIepIKAIIIE
OpraHUYECKUE COCTMHCHUSY,
«BBICOKOMOJIEKYIISIPHBIC COSAMHEHUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC
KosanuyecrBo yacos
Ne n/m Tema YpoKa B KOHTpOJ’IbHLIe HpaKanecKHe ,I[aTa H3YyYEeHMUSsI
cero
padoTshI padoTsbI
Tema 1 Ctpoenue atomos. [lepuoanyecknii 3axkon u Ilepuoanyeckasi cucrema xumuieckux 3jementos [[.LU. MennesieeBa

Xumuueckuit 3neMeHT. Atom. Cocras
aToma, M30TOIIbI.

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cHCTEeMa XMMHYEeCKHUX dnemMeHToB /. 1.
Menneneesa

1

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHUYCCKUX DJICMCHTOB U 06pa3yeMLIx nMunu
IMPOCTBIX MU CJIOKHBIX BEHICCTB IO I'PYIIIIaM U
MeproaMm.

Tema 2

XumMmu4yeckas CBI3b. BUAbI 1 MEXaHU3MBI
O6pa30BaHI/I$I XHUMHYECKOH CBI3HU

CTpoe}me BeleCTBA. MHOFOOﬁpZBHC BeIIECCTB

BemectBa MonekynaspHOro u
HEMOJIEKYJISIPHOTO CTPOeHHUS. THUIIbI
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEIIECTB.

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
KonnuecTBeHHbIE XapaKTEPUCTUKU
pacTBOpOB

Knaccudukanus HeopraHm4ecKux

coeguHennii. Homenknarypa




HCOPraHNYCCKUX BCILICCTB.

Tema 3

XuMHUYeCKHue peakunu

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKOM M OpraHuYeCKON XUMHUH.

10

11

CKOpOCTh peakiuu, ee 3aBUCUMOCTh OT
pa3nu4HbBIX (PaKTOPOB

Xumudeckoe paBHoBecrue. DakTophl,
BJIMAIOIIME HA COCTOSTHHE XUMHYECKOTO
paBHOBECHS.

DneKkTpoNrTHYecKas Aucconnanus. Peakmm
HOHHOTO OOMEHA B OPraHMYECKOU U
HEOPraHUYECKOU XUMUHU

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

13

Tema 4

KonTponbnas padorta Nel no paszneny
«Teopernueckre OCHOBBI XUMHUU»

MeTtaniabl

14

[Tonoxenne meramios B [lepunoguyeckoin
CHUCTEME XUMHUNYCCKUX JJICMECHTOB.
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX
000J104eK aTOMOB MeTaiioB. Ob1ue
¢u3nyeckre CBONCTBA METAIIJIOB.
DNEKTPOXUMHUYECKUN PsiJi HAPSDKEHUI
METAJIJIOB.

15

OOu1re cnocoObl MOTYyYSHHUS METAILIOB.

16

OOm1ast XxapaKTEpPUCTHKA METAIIOB TJIaBHBIX
noarpymm (IA-rpynna, 1 A-rpymnma)




[Tepunoanueckoii cuCTeMbl XUMUYECKHUX.
Baxueliniie coeJMHEHNST METALJIOB
3JIEMEHTOB

17

18

19

Tema 5

Anromuanid. AM(poTepHBIE CBOHCTBA OKCHIA
U TUAPOKCHU A AJIIOMUHHA.

OO01as xapakTepucTUKa METaJIOB
no6ounbix noarpynn (b-rpymm)
[Teproandeckoii CHCTEMBI XUMHUYIECKUX
AJICMEHTOB: MEJIb, ITUHK, XPOM, KeJIe30.
Baxnerime coeMHEHUSI METAJIOB

[TpakTuueckas pabora Ne 1 Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Metamisy

Hemertasiasl

20

[Tonoxenne Hemerauios B [leproanyeckon
CHUCTEME XUMUYECKUX 3eMeHToB J1.1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. DU3NYECKHE CBOMCTBA HEMETAIIIOB.
AnoTponus HeMeTaIoB

21

22

23

XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX
HEMETAJJIOB: TaJIOT€HOB

XUMHUYECKHE CBOMCTBA BAKHENUIIINX
HEMETAJIOB: CEPBI

XUMHUYECKHE CBOMCTBA BAKHENUIIINX
HEMETaIJIOB: a3oTa u gochopa

24

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
HEMETAJUIOB: YIJIEpOaa U KPEMHUS

25

OKCHIBI HEMETAIIOB




26

Kucnopoaconep:xaime KUciIoThl

27 Bomopoansie coeqHEHUs HEMETAJLIOB.
[Tpaktuyeckue padotsr: Ne 3. Perenue
28 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
«HeMmeTamiby.
Tema 6 CBsI3b HEOPTAHUYECKUX M OPTAaHMYECKHUX BelIEeCTB
29 ['eneTnveckas CBSI3b HEOPraHUYECKHUX U 1
OpraHUYECKUX BEIIECTB
30 Kontponbnas padota No2 no pazneny 1
«Heopranudeckass XuMus»
Tema 7 Xumus M :KU3Hb
Pone xumuu B o0ecrieueHun
31 JKOJIOTUYECKOU, JHEPIreTUUECKON U 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
M€EIULINHEL
39 [ToHsITHE O HAYYHBIX METO/AX TTO3HAHUS 1
BEIIECTB U XUMUYECKHUX PEaKIIHA.
[IpencraBnenuss 00  oOmMX  HAy4HBIX
33 MPHUHIUIAX  MPOMBIIUIEHHOTO  TIOJTYYeHUS 1
Ba)KHCHIIINX BEILIECTB
34 YenmoBek B MUPE BEIIECTB, MATEPHAIIOB U 1
XUMHYCCKHUX PEAKIIHMA
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knacc: yue6. s oo1meo0pa3oBaT. opraHu3aiuii: 6a30BbIi YPOBEHb/
O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnankoB — 4-e u3f., ctep. — M. :
[IpocBemenue, 2022.

Xumus, 11 kiace: yae0. s 001eo0pa3oBaT. OpraHu3anuii: 0a30BbIil yPOBCHB/
O.C. l'abpuensu, N.I'. Octpoymos, C.A. CinaakoB — 4-¢ uza., ctep. — M. .
[Ipocsemenue, 2022.






