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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepalbHOW 00pa30BaTEbHOM MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIC IMPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruun pa3BUTUSA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTEeME XHMUYECKOro o00pa3oBaHHsA. OJTU ILEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00Y4aIOIUXCs HA YPOBHE CPEIHEro
o01rero od6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHHE U MOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3Hau€HUs B MO3HAHUU MPUPOABI U B MaTepUAIbHOMN KU3HU OOIIECTBA, a TAaKXKe ¢ y4ETOM OOIINX
Hesel ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIN3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCHT CBOHM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BEHIECTBEHHOI'O COCTAaBAa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMeHHAas XMMHUsI KaK HayKa cO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/I0POBBSI.

B coorBercTBHM ¢ 0OOUIMMM LEISIMM M MPUHLUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0IDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XuUMUS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
XUMU» 1 «OO011asi 1 HeOpraHMuYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpY M3Y4YEHUHU MpeaMeTa OOecleYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUs BCErO0 MHOIroo0pasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWK Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M AJIEKTPOHHBIX IMPEJICTABICHUNH O CTPOCHHM BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOHN CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs TEOPETUYCCKHA MaTepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAQYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYECKUX M METOJOJOTHYSCKUX ITO3HIIHH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, pacCKphIBalOT €€ poJib B TO3HABATEIHRHON U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl MOMOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B mutane pemeHus 3amad BOCHHUTAHMS, PA3BUTHS U COLUANTM3AINH  OOYYAIOLUXCS
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JCSITEIBHOCTH: PEIICHUs MPoOJieM, MMOUCKa, aHAIN3a U
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAHero oOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJAEpKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HampaBiICHHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykhn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JIEeATEbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xu1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPO/IC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, copepkarenbHas XapaKTepUCTUKA LI€JE€H U 3a7a4 U3y4yeHUs MperMeTa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJEep)KaHUsi OO0y4yeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUM M MPUMEHEHHS WX B PEaJbHOM >KU3HU U1l PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus 0oOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(GbopMHpOBaHHE HHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMoOOpa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JIJIS PA3TUYHBIX BUIOB JEATEIBHOCTH: PEIIeHUs MpodieMm,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIMI IKOJIOTUYECKOH 0€30I1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, ©€ BaXHOW pONM B  pEIIEHWH TJI00ANbHBIX  MPOOJeM  palloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUS OIBITa UCIOJIB30BAHUS MOJIYYEHHBIX 3HAHUW UIS MPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCIIO YacoB, OTBEAEHHBIX ISl U3YUEHUs XMMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obrrero obpasoBanus, cocraBisieT 136 gacos: B 10 kimacce — 68 yacos (2 yaca B Hepeno), B 11
Kiacce — 68 gacoB (2 yaca B HEZIEIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMUYecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEUIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAlllEHU: O3HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IPU HarpeBaHUHM (IUIaBJIeHUE, OOYTIIMBAHNUE U TOPEHNUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs), HaX0XKJIEHUE B IPUPOJE, OTYYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psii. AlETuieH —
IPOCTEHIINN MPEACTaBUTENb aJIKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpOAOB. [IpupoaHbIil ra3 U MOmyTHbIE HEPTSHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekuu «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHsble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKILIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWMCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJAaMH, TOPEHUE),




npuMeHeHune. BoopoiHbie CBA3M MEXAYy MOJIEKyJaMH CIUPTOB. JleficTBHEe MeTaHOIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XMMHUYECKHE CBOMCTBa (peakLuu OKHMCICHHS W BOCCTAaHOBJIEHUS, KadeCTBEHHBIEC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PeaKIus
TepupUKalM), MOoIdydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xupoB. buonoruyeckas posib *KUPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemmonosa kak npupojaHble nonumepsl. CTpoeHue Kpaxmalia U HeJUTIONI03HI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs PeaKkIus C HOJAO0M).

OKclepUMEHTAbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHi: INpOBEeHNE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHona okcugoM Mmenu(ll)), mMHOroaromMHbIX
CnupTOB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabdOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIIM POJYKTOB PEAKIINN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak mpHpOIHBIE BBHICOKOMOJEKYISIpHBIE coeawHeHus. [lepBuuHas, BTOpHYHAs U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMEHTaIbHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB INpH HAarpeBaHWM, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSAMHEHUH — MOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanm3zanust MexnpeaMETHbIX CBS3EH MPU U3YYEHUHM OopraHudeckord xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAy4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYEeCKUN 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBbIX YETHIPEX MEPHUOOB.
OeKTpoHHask KOH(UTYpalys aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XUMHYECKas CBA3b. BuAbl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HemnoJisipHasl W TOJspHas, MOHHas, MeTajuinyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). BogopoaHas cBsizb. BaneHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTE. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenauHeHud. HomeHkiatypa HeopraHmdeckux
BEILECTB. ['eHeTHueckas CBs3b HEOPraHUYECKUX BEILECTB, NPUHAMICKALIUX K pPA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMs MACChI BEIECTB, 3aKOH COXPAHCHMS U IIPEBPALLECHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLUu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.



DnekrponuTnueckas auccoruanus. CunbHble W crnabble 31MeKTpoiauThl. Cpena BOIHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTPaJIbHAS, LIEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrema xumuuyeckux snaemeHtoB [[. U. MenpaeneeBay, uzydenue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

Pacuérnble 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacu€Thl C UCIOJIBb30BAHUEM MTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aToMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne meramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3I€MEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
busnueckue cBoiicTBa MeTamioB. CIUTaBbl METAIOB. DNEKTPOXMUMHUYECKUN P HAMpsIKECHUHA
METAJLJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIJIOB (HATPUM, Kaluii, KalblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIeKIIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTATBHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnbie 3amaun.

Pacuétel mMaccel BemecTBa WM 00bEMa Ta3oB MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET ITPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTETUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBeK B MHUpE BEHIECTB M MaTEPHANIOB: BaKHEWINIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAaCKH, CTEKJIO, KE€paMUKa, MaTepuaiabl s 3JIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpaIbHbIC yI0OpEHUS.

XUMHS U 3]I0pOBbBE YEJIOBEKA: MPABWIIA HCIHOJIB30BAHUSA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO MCIIOIH30BAHMSI MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XUMHUU B
11 xmacce ocymiecTBiIsSeTCsS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,



TaK M MOHSTHUH, SBISIIOUIUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHS,
aHajgu3,  CHUHTE3,  Kilaccudukanus,  MEePUOAUYHOCTh,  HAOIMIOJEHHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusnka: Marepus, dSHEPIHs, mMacca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HM30TOII,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, (PU3MUCCKUE BETUYMHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMCH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomnorus: XUMHYECKas MIPOMBIIIICHHOCTb, METaJUTyprus, MIPOMU3BOICTBO
CTPOUTETBHBIX MaTepuaios, CEITbCKOXO03SUCTBEHHOE MIPOU3BOICTBO, MUIIEeBas
MPOMBIIIUICHHOCTh, (papMalneBTHYeCKass IMPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUajiOB, AJIEKTPOHHAS] MPOMBIIICHHOCTb,
HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM g pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IpenMeTa «XUMHsS» Ha YpPOBHE CpenHEero oOmero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIUYue IPABOCO3HAHUS 3KOJOTMYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOIl M BOCIUTATEIbHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJ€ajlaMd POCCUHCKOTO
IpaXJIaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNpPaBUJIaMU MOBEJICHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pEe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKaloT cPOPMUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXCs 10 pealn3aluu
IPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U O00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUS] O COIMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33124, BHINTOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAHUIO OTE€YECTBEHHOU
XUMUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TPpYyZAa YYEHBIX U ITPAKTHKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CUTYalldd, CBSI3aHHbIE C XMMUYECKMMHU SIBICHUAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIICHUBATH CBOE IOBEJEHUE W IOCTYIIKM CBOMX TOBApUUIIEH C MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) dpopMmupoBaHusi KyJbTYPbl 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJif,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIUBUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS PAa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIBITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HIEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKaloleM
MHpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BaXXHOH pPOJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOU
KYJIbTYpbI, PEIIEHUH TI00AaNbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh M0JIy4yaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cdepax npodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIe) OOIIEHAYYHbIE TOHATHUS, OTPAXKAOIIUE [IEJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0OBaHNE, HAOIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (GOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE YyueOHbIE AEMCTBHUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATENILHO (POPMYITHPOBaTh M aKTYalIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTU C MOCTABJICHHBIMH LIEJISIMU;

HCIIOJIB30BaTh IpPHU OCBOCHUU 3HAHUI HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISATH
XapakTepHbIe TMPHU3HAKKH TOHATHH W yCTaHABIWBaTh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHUE MOHATHUA IJIA 00BsACHEHNS OTACIIbHBIX q)aKTOB n ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(DUKAIIUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B PACCMATPUBACMBIX SBICHHSX, (HOPMYITHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSATHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (OpMyia, YpaBHEHHE XHMHYECKOW peakuuu — TpU pPEIIeHHH YYeOHBIX
MO3HABATCIIbHBIX W IMPAKTHYCCKUX 3a4av, NPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB HM3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKIIHA.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABHUIIHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJCITAHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METO/OB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JAUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UPOBaTh HMH(DOPMAIMIO pPA3IMYHBIX BUAOB M (OpPM MpencTaBieHHUs, KPUTUYECCKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3aa4u ONpeeIEHHOTO THIIA,;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hOpMY IpercTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHbIH A3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((QU3MUeCKue W MaTeMaTH4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yIbTaTOB MO3HABATEIbHOM AESITENBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MpPaKTU4YeCKOM paboThl IO HCCIEJOBAHHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekta M (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UITNI B X0/ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ eI M 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM,  YITICPOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJAEPIKAIIUE COCTUHEHUsI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsl CTPOEHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI $3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAlHMe B OCHOBE MOHUMAHHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€301aCHOM HCIOJIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON A TETHbHOCTH YEJI0BEKa;

c(OPMHUPOBAHHOCTbh YMEHUI BBISABIIATH XapaKTEPHbIC MPU3HAKHU MTOHITUH, yCTaHABINBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MTOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYECKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHMUECKUX BEIIECTB
U ypaBHEHWH XMMHUYECKHX PEAKIMH, W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WIITFOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTaHABIUBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelEHHOMY KJIAcCy/Tpymiie COEAMHEHUH
(YrIeBoJOpoOdbl, KHCIOPOI W a30TCOJAECpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COCIMHEHHMsI), MaBaTh MM Ha3BaHUs Mo cucreMmarnueckoil HomeHknatype (IUPAC), a Takxke
NPUBO/INTh TPHUBHAJBHBIC HAa3BAaHHs OTIECIBHBIX OPraHUYECKHUX BEHIECTB (ITHJICH, MPOIMIIEH,
alleTWiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHOod, (QopManbAerujl, aleTalblIeruj, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOK03a, (QPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. byrnepoBa ans oObsiCHEHHMs 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTuieH, Oyramuen-1,3, merunOyraaueH-1,3, OeHzomn,
METAHOJI, STAHOJI, STHJICHTINKOIb, TIUICPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMmas, LeJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEKAY HUMH YPAaBHEHHSMH COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

C(OPMHPOBAHHOCTE YMEHHUS XapaKTepPU30BaThb HCTOYHHUKH YIJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB MepepabOTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOAMTH BBIYUCICHHUS I10 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM NPOJYKTa PEAKIHMU IO U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHM IIPU W3YYCHUM BEINECTB M XHUMUYECKUX SIBICHUU
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOAATh MIPAaBUJIA MOJIb30BAHUSA XUMMUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IPU HArpeBaHUU, MOJIYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHUKH O€30IaCHOCTH
npu oOpalleHNH C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBaHHEM, MPECTABIATh PE3YJIbTAThI
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUui u
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MI0JIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ICHCTBHS HAa >KMBBIE OPTaHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUI;

JUIs  CceNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJIbTYPhl JTUYHOCTH, €€ (YHKIMOHAIHHOW TPAaMOTHOCTH, HEOOXOIWMOM Jist
pelleHrsT TPAKTHYECKUX 3adad M OKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIOJATarolIne
MOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METANTHYECKas, BOJIOPOIHAsN),
KpUCTAJUIMUECKasi  peleTKa, THUIIBl XHMHYECKHX  pEaKlHil, pacTBOp, AJIEKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMMUYECKOM  peaklM, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON AuccolManuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBIICHUM,
dakTosornuecKkrue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOJyYEeHUU U OE30MacHOM HCHOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUIECKHUX BEIIECTB B OBITY M MPAKTUYCCKOM MEATEIILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH OMHCAHUU HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHUS OTICIBbHBIX HEOPraHHYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEEATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METAJUIMYecKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUDBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHIl  XapaKTepu30BaTh dJJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHUS CBONCTB XMUMHUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAAaTh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroIIuX BEHIECTB, TEIIOBOMY 3h(dEeKTy peakiuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAWUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3MYHBIX HEOPraHWYECKUX BEIIECTB, pAaclo3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3MYHbIX (DAaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO0 pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aericTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHWMHYECKHE IMPOIECChI, JIEXKaIIUe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHuit 00 OOIIMX HAayYHBIX NMPUHIMIAX M JKOJOTHYECKUX IMpoOiieMax XHUMUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0NISl BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKIMax, Macchl BEIIecTBAa WM 00BbEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKkIMM BEIIECTB, TEIUIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IATh MpaBUiia MOJb30BAHUS XUMUYECKOU MOCYA0N U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(pa3znoxeHue NepoKcHaa BOAOPOAA B NPUCYTCTBUM KaTalu3aTopa, ONPEIEIECHHUE CPENbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIeHHEe SKCIePUMEHTAIbHBIX
3aza4y no temaM «Meramwib» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3amucH YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUjla HKOJOTHYECKH IeJIecO00pa3Horo
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeeNéHHBIX BELIECTB, MOHMMAas cMbica nokasarens 1K, noscHaTs Ha npumepax crnocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUisi 0Oy4aroluXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/0pPOBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMudeckux Gopmyi.



INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne N3yuaemblii MaTepuas Kou-Bo Mpumeyanue
4acos
Benenue 1
1 Wnctpykrax no Th. [Ipeamer oprannueckoit xumun. OpraHn4eckue BeIeCTBa 1
Teopusi cTpoeHnsi OpraHMYecKuX coeJUHEeHH 2
2 OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOEHUS OPraHUYECKUX COEIMHEHHUH 1
A.M. bytieposa
3 3akperuieHue TeMbl «TeopHst XMMUYECKOI0 CTPOEHUS! OPraHMUECKUX COECIMHEHUI» 1
YriaeBoaopoabl U X NPUPOIHbIE UCTOYHUKH 20
4 Ankanbel. CTpoeHHE, HOMEHKIIATypa, TOMOJOTHYCCKUN psll MeTaHa, (U3UYecKue 1
CBOMCTBA
5 XHUMHUYECKUE CBOMCTBA aJIKAHOB, IPUMEHEHNE 1
6 3akperieHre TeMbl «AJIKaHBDY
7 Pemienne 3amau Ha HaxoXXIACHHE MOJEKYISIpHOH (opMysbl BellecTBa IO €ro
OTHOCHUTEJIbHOM MJIOTHOCTH U MAaCCOBOM J10JI€ SJIEMEHTOB B COCMHEHUH
8 Pemenne 3amady  Ha HaxXOXKJIEHHE MOJIEKYJISIPHOM  (QOpPMYyNbl  OpPraHHYECKOTro 1
coeIMHEHMs o Macce (00beMy) IPOAYKTOB CTOPAHHUS
9 Pemenue 3anay 1
10 AJKeHBl, X cTpoeHue. 'oMonoruueckuii psija dTuieHa, pU3nYecKue CBOMCTBa 1
11 XHUMHUYECKUE CBOMCTBA aJIKEHOB, IPUMEHEHHUE, ITOJTy4CHUE 1
12 Ilpakmuueckan paboma Nel «Ilonyuenue u ceoiicmea smunena» 1
13 Ankanuensl. CTpoeHHe, CBOWCTBA 1
14 AnkuHbl, cTpoeHue. ['oMonoruueckuii psij aleTuieHa, Gpu3nyeckue cBoicTBa 1
15 XHWMHUYECKUE CBOMCTBA ATKWHOB, IPUMEHEHUE, TIOJyYCHHE 1
16 3aKperneHue TeMbl «AJIKUHBD) 1
17 [ukmoankaHsbl 1
18 Apenbl. CTpoeHne MoieKysbl. @u3ndyeckue cBONCTBA. 1
19 Xumuaeckue cBoiicTBa oenzona. [Ipumenenne. [lonyuenue 1




20 3akperiecHUue TeMbl KAPEHBD) 1
21 Hedts u ciocoOb1 ee nepepaboTku 1
22 O60061eHne 110 TeMe «YTIIEBOIOPOIBI» 1
23 Konmponvnasa paboma Nel no meme «Yz1e6000pooviy 1
Kucaopojaconep:kammue coelMHeHUs 14
24 IIpenenbublie onHOaTOMHBIE ciupThl. Homenknatypa. M3omepus. dusnueckue 1
CBOMCTBA
25 XUMHUYECKUE CBOWCTBA, OJTyYeHUE, IPUMEHEHHE MTPEICTBHBIX OJJHOATOMHBIX CIIUPTOB 1
26 MHoroaroMHble cniupThl. Jlabop. pab. Nel «Pacmeoperue enuyepuna 6 600e u 1
peakyust e2o ¢ euopoxcuoom meou (11)»

27 denon 1
28 Anpreruapl, CTpoeHue, (QpU3MUECKMe M XUMHYECKHE CBOWCTBa. Jlabop. pab. No2 1
«OKucneHue MypasbuHoeo anboecuod AMMUAYHLIM PACMBOPOM OKCuda cepebpa u

euopoxcuoom meou(ll)»
29 [IpuMmeHeHHe W TIOJIydeHUE anbAeTHaoB. Jlabop. pabd. Ne3 «Okucnenue cnupma 8 1
anvoezuoy
30 KapOonossie kucnotsl. CocTaB, kinaccupukanus, pu3ndeckiue 1 XuMUIeCcKne 1
CBOWCTBA, MPUMCHCHHE
31 Ilpakmuueckasa paboma Ne2 «H3yuenue ceoiicme KapooHOB8bIX KUCTIOM) 1
32 CrnoxHble 3¢upbl 1
33 Kupsl 1
34 Pemenue 3amau 1
35 Penrenne 3amau 1
36 3akperieHue TeMbl «Kucmopoicoaepikanue CoeTMHEHIS 1
37 Konumponvnasa paboma No2 no meme «Kucnopoocooepocauwjue coeOunenusn 1
YriaeBoanl 6
38 38. YrieBobl, UX KiIacCU(UKAINS U 3HAYCHHE 1
39 39. I'moko3a, ctpoenne, Ou3ndeckrue CBONCTRA. 1
40 40. Xumuueckue CBOWMCTBa TIOKO3bI. [lpumenenue Jlabop. pab. Ned «Ceoiicmea 1
27II0KO3b1 »
41 41. Iucaxapupl. 1
42 42. Tlommcaxapuael.  Kpaxman. Ilemmonosa. Jlabop. paboma Ne5 «Ceoiicmea 1




Kpaxmaiaa»

43 43. O60061eHne 10 TeMe «YTIEBOJIBI 1
A3oTcojep:kaiiye coeJUHEeHHs 6
44 AMUHBI 1
45 AHUIUH 1
46 AMHMHOKHUCIIOTBI 1
47. benku. CoctaB, CBOWCTBa, MpUMEHeHue. Jlabop. pab. Neb «l]eemuvie peakyuu Ha 1
Oenkuy.
48 HyxknenHnoBbie KUCTOTHI 1
49 Ilpakmuueckaa padoma Ne3 «Hoenmughurkayus opzanuueckux coeOuHeHuiiy 1
Boicokomouekyasipublie coenunenus (B.M.C.) 4
50 B.M.C., coctaB, cTpoeHue, puznyeckue CBOWCTBA, KilaccuPUKaIus, MoxydeHue 1
o1 HcKyccTBEHHBIE TOITMMEDPBI 1
52 CHUHTETHYECKHE OPraHNYEeCKUE COeIMHEHMS 1
53 Ilpakmuueckasn paboma Ne4d «Pacno3nasanue naiacmmacc u 60J10KOH» 1
BuoJiornyecku akTHBHbBIE BellleCTBA 4
54 DepMeHTHI 1
55 Burtamunbt 1
56 I"opMOHBI 1
S7 JlexapcTBa 1
IToBTOpeHune n 00001ICHHE 3HAHUI 110 OPraHu4YecKor xumum 3a 10 kiace 11
58 O060011eHMe U cucTeMaTu3alus 3HaHui 1o Kypcy xumuu 10 kiacca 1
59 O0600611eHre U crcTeMaTu3alns 3HaHui o Kypey xumuu 10 kiacca 1
60 ['eHeTnyeckas CBSI3b MEXAY KJacCaMU OpraHMYeCKUX COCTUHEHHH 1
61 ['eHeTHUECKas CBS3b MEXIY KJIACCAMH OPTaHUYECKHUX COeTMHEHHN 1
62 Pemenue 3amau 1
63 Pemrenue 3amaq 1
64 Perienue 3amau 1
65 Pemenue 3amau 1
66 Pemenne 3amau 1
67 KonTpoubnasi pab6ora Ne3 «HToroBasi KoHTpoJbHasi padora mo xumum 3a 10 1
KJIaCC»
68 IToBTOpenne. OpraHndyeckue BEMECTBA BOKPYT HAC 1
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IIpakTnuyeckue padorsi: 4
KonTposbHbIe padoThi: 3

11 KJIACC
Ne N3yyaemblii MaTepua Kou-Bo Mpumeyanue
4acoB

CtpoeHue aToma 9
1 Wuctpykrax no Th. OcCHOBHbIE CBEJIEHUS O CTPOEHUH aToMa 1
2 CocTosiHHE AJIEKTPOHOB B aTOME 1
3 DJEeKTPOHHBIE KOHPHUTYpAIMK aTOMOB XHMHUYECKHX 3JIEMEHTOB 1
4 DJEeKTPOHHBIE KOHPHUTYypaIlMA aTOMOB XHMHYECKHX 3JIEMEHTOB 1
5 BajieHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB 1
6 Ilepuognueckuii 3akon u [ICXD JI.V. MenzaeneeBa u cCTpoeHHe aToMa 1
7 ITepuonnueckuii 3akon u [ICXD JI.1. MeHaeneeBa u CTpOCHUE aTOMa 1
8 3navenue nepuoandeckoro 3akona /.M. MenpaeneeBa 1
9 O60061menue 3Hanui o Teme «CTpoeHne aToMay 1
CTtpoeHue BemecTBa 12
10 Tunbl XMMAYECKON CBSA3U 1
11 Tunsl XuMHU4Yecko CBsA3HM. BpINoIHEHNE ynpaXHEHUH 1
12 Enunas npupoja XMMHUYECKON CBSI3H 1
13 ['nbpuausanys opobuTanei 1 reoMeTpusi MOJIEKYI 1
14 JlucniepcHbIE€ CUCTEMBI U PaCTBOPBI 1
15 Teopus crpoeHns xummnueckux coequHennii A.M. bytneposa 1
16 BoinonHenue ynpaxxHeHui 1
17 [TonuMepsl, crocoObl MOJIy4YeHUs 1
18 Knaccudukanus nonumepon 1
19 BrinonHenue ynpakHeHui 1
20 O60611eHne no Teme «CTpoeHne BEIeCTBaY 1
21 Koumponvnaa pavboma Nel no meme «Cmpoenue amoman, «Cmpoenue seujecmear 1
XuMHYeCKHE peaKkunu 13
22 Knaccugukanus XuMHUeCKUX peakluil. 1




23 Kiaccudukanms XuMuueckux peakiuii. BelmoaHeHue yrpaxxHeHUuH 1
24 BeposATHOCTh IPOTEKaHUS XMMUYECKUX PEAKIUI 1
25 CKOpPOCTh XMMHUYECKUX PEaKIuit 1
26 @DaxTOopHl, BAUSIOUIME HA CKOPOCTh XUMUYECKON peaKuu 1
27 OO6paTUMOCTh XUMHUUYECKHX PEAKIINA. XUMHYECKOE PABHOBECHE 1
28 Teopust SNEKTPOTUTHYECKON TUCCOIHAIINH 1
29 DNeKTpOIUTHYECKAas TUCCOIMALUs. BrIomHeHne yrpaxKHeHUI 1
30 ['uaponu3 opraHUYECKUX COCTMHEHUM 1
31 ['maposin3 HEOPraHMYECKUX COCTMHEHU N 1
32 IToBTOpEeHME MO TeMe « XUMUYECKHUE PEAKITHI 1
33 Ilpakmuueckasa paooma Nel «Ilonyuenue 2a306 u uzyuenue ux ceoiucmey 1
34 Konmponvnas paboma Ne2 no meme «Xumuueckue peakyuuy 1

BemecTBa u UX CBOiiCTBA 24
35 Kiaccudukanms HeOpraHM4ecKux BEIIEeCTB 1
36 Kiaccudukanmsi HeOpraHM4ecKuX BEIIECTB 1
37 Knaccugukanus opraHmuecKiX BEIecTB 1
38 Kiaccudukanmst opraHnuecKux BEIIeCTB 1
39 MeTasuibl — MIPOCTHIE BEIIECTBA U XUMUYECKHE SJIEMEHTHI 1
40 XHWMHUYECKUE CBOMCTBA METAJIOB 1
41 Koppo3sus meramios 1
42 CriocoOBbI MOJTYYeHUST METAJIJIOB 1
43 DIeKTpoIIH3 1
44 BeinonHenue ynpaxsHeHun 1
45 HemeTanmsl — mpocThie BelmecTBa M XUMHUYECKHE DJIEMEHTHI 1
46 XHUMUYECKUE CBOMCTBA HEMETAJJIOB 1
47 Oxcupl ¥ THIPOKCHIBI HEMETAIIIIOB 1
48 Kucnorel opraandeckue 1 HeopraHu4eckue 1
49 OcHOBaHMsI OPraHN4ECKUE U HEOPTraHUUECKHE 1
50 AmdoTepHble OpraHnYecKre U HEOPraHWYECKHe COSAMHEHUS 1
51 Beinonnenue ynpaxsHeHuin 1
52 I'eneTnyeckas CBSI3b MEXKAY KJIacCaMH HEOPTaHWMUECKUX COSTMHEHHIMA 1
53 ['eHeTHUecKas CBsI3b MY KJIACCAMH OPTAaHWYECKUX M HEOPTaHMYECKUX BEIIECTB 1
54 O606meHne o Teme «BemiecTBa 1 UX CBOMCTBAY. 1




55 Koumponvnas paooma Ne3 no meme «Beujecmea u ux ceoiicmea 1
56 Ilpakmuueckan paboma Ne2 «Peuienue IKcnepumenmaibHulx 3a0a4 no 1
Heop2anuyecKol Xumuu
o7 Ilpakmuueckan paboma Ne3 «Peuienue IKcnepumenmaibHulX 3a0ay no 1
OpP2AHUYECKOU XUMUW)
58 Ilpakmuueckan paboma Ned «I'enemuueckan c6a3pb mMeicoy Kaccamu Op2aHudecKux 1
U HeOP2AHUYECKUX 6E€U{eCHI8)
XuMHS B JKU3HHU 001eCTBA 10
59 XUMHS | IPOU3BOJICTBO 1
60 OCHOBHBIE CTAJMH TPOU3BOJICTBA 1
61 XUMHUS U CeNIbCKOE X03IHCTBO. 1
62 XUMHS ¥ DKOJIOTHSI 1
63 XUMUYECKHUE BEIIEeCTBA B OBITY 1
64 XuMHs ¥ OuIa 1
65 Pemenue pacueTHbIX 3a1a4 1
66 Pemenune pacueTHpIX 33124 1
67 Pemenue pacuyeTHbIX 33124 1
68 Pemenne pacueTHpIX 33124 1
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IIpakTyeckue padorsi: 4
KonTpoJsbHbie padorsi: 3




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
* Xumus / ['abpuensu O.C., Octpoymon N.I'., Cnagkos C.A., AKIImoHEpHOE 00I1ECTBO
«M3parenscTBO «lIpocBemenue»
O. C. I'abpuensn u ap. Xumus. 10 -11 kmacc. ba3oBsiii ypoBeHs. MeTouueckoe mocooue

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA

1. O. C. I'abpuensn u ap. Xumus. 10 - 11 knacc. ba3ossliii ypoBeHb. MeTonnueckoe
nocobue.

2. 0. C. I'abpuensn, C. A. Cnagkos. Xumus. 10-11 knacc. bazoBsiit ypoBens. Pabouas
TeTpajb.

3. O. C. I'abpuensn, U. B. Tpuryouak. Xumusa. COOpHUK 3a1a4 U ynpaxuaenui. 10-11
KJ1acc. ba3oBrlil ypoBEHbD.

4. DnexTpoHHas popMma yueOHHUKA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. Cailt ATXUMUK, I/I€ IPEICTaBICHbI CIEAYIOINE PYOPUKH: « XUMUUYECKHE HOBOCTIY,
«Aburypuenrtyy, «Kadeapa» (BKkIro4aeT, B 4aCTHOCTH, CIIPABOYHUK C OYEHb
00 1b1I01 TTOAO0PKOI TAOIHUI] ¥ CIIPABOYHBIX MAaTEPHAIIOB), «XUMHUS Ha KQXKIIbIA JCHbY,

«KyHcTKamMepa — XUMUYECKUN My3ei» (COIepKUT MacCy HHTEPECHBIX HCTOPUUYECKUX
cBeJlleHul ), «/leTckas».

2. XKypnan «Xumus 1 )KM3HbY MOHATHO U 3aHUMATEIbHO PAacCKa3bIBaeT 000 BCEM

MHTEPECHOM, YTO IIPOUCXOUT B HAYKE U B MUPE.

3. DneKTpOoHHBIHN KypHal1 « XMMHUKH U XUMUS». B j)xypHaie npenctaBieHo MHOKECTBO
OTIBITOB 110 XUMUH, COJCPKHUTCS MHOTO 3aHIMATEIbHOW HHPOPMALIUH, TO3BOJISIONICH
yBJIe4b YYEHUKOB SKCIIEPUMEHTAIBHOMN YacThIO MTPeIMeTa.

4. Xypnan «IlepBoe ceHTAOps» AJis yuuTeNnen u He TobKo. B HEM npencTaBieHo

60J1b1110€ KOJIMYECTBO PadOT YYEHUKOB, B TOM YHUCIIE M UCCIIEA0BATENLCKOTO XapakTepa.



