MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHucTEepCcTBO 00pPAa30BaHUS U HAYKH Xa0apoBCKOro Kpast

Ynpagsienue 00pa3oBaHusi AAMUHUCTPALMU . Xa0apoBCcKa

MBOY COMLI Ne 30
PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
pyk.1LIMO 3aM. qupekropa no YBP  mpukazom Nel48¢ ot
31.01.2023r.
boiiko E.A. Kynaesa B.B.
28.08.2023r. 29.08.2023r.
PABOYAS ITPOI'PAMMA

(ID 3634721)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»

st ooyuarommxest 10 — 11 xmaccoB

r. Xabaposck 2023r.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3y/nbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
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 o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, TPHUCYIIUX MEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHHe 00Y4arOIIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAUEHUS B MO3HAHUU MPUPOIBI U B MaTEpUAIbHON KU3HU OOILECTBA, a TAKXKE C YUETOM O0LINX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIN3AlMH, B CO3/IaHUM HOBOM 0a3bl MaTepUalbHOM KyabTypbhl. 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 NIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHdecKoil, MHUIIEBOH, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU U3YYEHUU NpeaMmeTa obOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWHM Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M 3JEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs TEpBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs TEOPETUYCCKHA MaTepual u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HaYEHHE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX TMO3HIIMIA,
riry0Ke TMOHATh 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 CYIIHOCTA M 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, paCKphIBalOT €€ poJib B TO3HABATEIHLHON U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCcsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYU MEXIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemieHus 3amad  BOCIHMTAHUWS, Pa3BUTHS U COIMAIM3AMUA  OOyYarolIuXcs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHME /IS PA3IMYHBIX BUOB JCSITEILHOCTH: PEIICHUs MPoOJieM, MOUCKA, aHAIN3a U
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENLCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero ooOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJEpKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOW JIEATETbHOCTH YEJOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASTIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHNH 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 MPUPOJIC, B MPAKTUUECKON U
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 LIE€JIEH U 3a7a4 U3y4eHHUs MpeiIMeTa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi OO0ydyeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYCHUs] 3HAHUM M MPUMEHEHHUS WX B PEATbHOM KU3HU ISl PEIICHHS
MPAKTUYECKUX 3a7au.

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

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupoOBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUYCHUE JIJIS1 PA3NIUYHBIX BUJIOB JESATEIBHOCTH: PEIICHUs MpooIieM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIMI IKOJIOTNYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHUE Y OOydaromuxcs yOeKIEHHOCTM B TyMaHHUCTMYECKON HaNpaBIE€HHOCTU
XUMHUHM, €€ BaXHOW pONMM B  pEIIEHHH TI00ANbHBIX  MPOOJEM  PaMOHATBLHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHUsI OIbITa MCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYaIUSAX, CBI3aHHBIX C XUMUYECKHUMH SIBICHUSIMHU.

B yueOHOM maHe cpegHero o0miero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero oopazoBanus B yueoHoM tutane MBOY COI Ne30 , cocrasisier 68 vacoB: B 10 kiacce
— 34 yaca (1 gac B Hezpento), B 11 knacce — 34 yaca (1 yac B Heel0).

COAEPXAHUE OBYUYEHUS

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yeckue OCHOBbI OPraHUYECKON XUMHHU

[IpenMer opraHuYecKOl XMMHM: €€ BO3ZHHMKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHbIE (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COECIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEJIMHEHUN (cucreMaruyeckas) ¥ TpPUBHAJIbHBICE HAa3BaHUSA BAKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYecCKUX BELIECTB U MaTepuajgaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HAOMIOJCHHE U ONHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HarpeBaHUHM (IJIaBJI€HKUE, OOYIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJOIMYecKMi psia. MeTaH um 3TaH — mpocTeiiiue
MPEJCTAaBUTENIN aJKaHOB: (U3MYECKHE U XHMHUYECKHE CBOMCTBa (peakiuH 3aMelleHUus U
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psii. DTUIEH U MPONWIEH — MPOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOWCTBA (pEaKkIMH THUAPUPOBAHHMS,
raJIOreHUPOBAHUS, THIPATALIMH, OKUCIICHUS U TIOJIMMEPHU3allNN ), OTYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMsS, TOMOJIOTUYECKUH psiaA. ALETUIEH —
MPOCTEHININI TPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. lonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIi Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(PTH: TEPEeroHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX IPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOYKTHI €ro nepepaboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTs» u «YTomby», MoIeIrupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEIECHHUE NPAKTUYECKOW palOoThI:
MIOJIy4YEHUE 3TUJIEHA U NU3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOIO BEIIECTBA HJIM MPOAYKTAa peakluu MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIECTB WU MPOIYKTOB PEAKIIUN).




Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOAAMH, FOPEHUE),
npuMeHeHue. BonopoHble ¢BA3M MeX1y MOJIEKyJaMU ClUpToB. JleficTBHe MeTaHOIa U 3TaHOoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO ILIEI0OYHBIMU METaJlJIaMH, KaYECTBEHHAs] pEaKLIMsl Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbrerugpl M kemonwvl. DopManbIeruj, aueTalbAETHA: CTpOeHUe, (usnueckue u
XUMHYECKHE CBONCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUeCKue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIMe /171 Kilacca KUCIIOT, PeakLus
TepudUKaNMK), TOoNydeHHe U npuMeHeHne. CTeapuHOBass W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3QUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['MIposnu3 cIoXHBIX 3(UpOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XHUMUYECKUE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcugoM wmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHHE B MPUPOJIE,
npUMeHeHue, Ouosoruueckas poib. @orocunres. @pykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemionosa kak npupoaHblie noaumepbl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKLns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHMsI BEIIECTB U MX MPEBpALlCHMI: NpPOBEACHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE CIHMPTOB, KAayeCTBEHHBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
CIUpTOB (B3auMojelicTBUE TiHllepuHa ¢ ruapokcuaoM Meau(ll)), ampaerumoB (okucieHue
aMMHUa4HbIM pacTtBopoM okcuga cepebpa(l) u rugpoxcunom menu(ll), B3aumonelictBue
KpaxMaja C HOJOM), NpPOBEAECHUE IPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkaliie OpraHn4eckie COeINHEHNS.

AMUHOKUCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IiuiuHa). buonornyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTupl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: TUAPOJIN3, HeHATypauus,
Ka4eCTBEHHBIE PEaKIUH Ha OENKH.

DKCrepUMEHTAIbHbIE METOJIbl U3YYEHHUs BEIIECTB M UX MpEeBpalleHHil: HaOIIoJeHHnEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalnus O€JIKOB IpH HarpeBaHWH, LBETHBIC
peakiuu OeIKOB.

BbicokoMo/IeKyIsIpHBIC COCIUHEHHUS



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUHU, CPEOHAsA MOJEKyJsipHas Macca. OCHOBHBIC
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U TOJIMKOHICHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IpU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbI (axkT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBBI XUMHHU

XuMHUeCKUN 3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacripesie/ieHUs] JIEKTPOHOB MO OpOUTAIsAM B aToMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepnonnueckuii 3akoH u Ilepuommueckas cucrema XUMHYECKUX »dieMeHToB [JI. U
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBS3b. BHIbl XUMUYECKOH CBSI3U (KOBaJEHTHAs
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaulnyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DneKTpoOTpULATENBHOCTh. CTeNEeHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

IlonsiTHe O AUCHEPCHBIX cucTeMax. MICTUHHBIE U KOJIIIOMAHBIE pacTBOPBL. MaccoBas 1o
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIECTB. ['eHeTnyeckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.



Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX peEakiUii B HEOPraHUYECKOH U
OpraHNYEeCKOM XMMHUU. 3aKOH COXPAaHEHHsI MACCHl BELIECTB, 3aKOH COXPAHECHMS U NPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3lW4HbIX (QakTopoB. OOpaTuMble peaklUu.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnexrponuTrueckas auccoruanus. CuwibHble u ciadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAS, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrema xumuyeckux siaemeHtoB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pelEToK, HaOJII0AeHHEe | ONHCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OIpENIETIEHUE CPEellbl PACTBOPOB BEILECTB C MOMOILIBI) YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

Pacuérnble 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XUMUYECKHUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCMOJIb30BAHUEM MTOHSATHS «MACCOBAs J10JIS1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanyeckoil cuUCTEME XUMHUYECKHX
anementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI atoMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTHS HEMETAIOB (Ha IpUMepe KUCIoPoia, cephl, hocdopa u yriaepoaa).

XYUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaJOreHoB, cephl, a3oTa, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramisl. [lonoxenne MeramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢dbuznueckue cBoiicTBa MeTayioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUECKUN psll HAMPsHKEHUN
METAJLJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblMid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJbl HW3y4YeHHUs BEHIECTB M WX TNPEBPAIICHHUI: HW3YyYCHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAUIOB, PEIICHHE AKCIEePHUMEHTAIbHBIX
3a/7a4, HaONIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KauyeCTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumMun B 00€ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIIEBON 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIICHHOTO TOJYYECHUS
BaKHEUIIINX BEIIECTB.



YenoBek B MHpE BEUIECTB U MAaTEpUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTe€pHasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JJIEKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUSI.

XUMHS M 3[0pOBbE YEJIOBEKA: IIPAaBHJIAa HCIOJB30BAHUSA JIEKAPCTBEHHBIX IPENApPaTOB,
npaBuiia 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XMMHUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Klaccu(ukauus,  NEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPHUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI,
PagMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTHUECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, (U3NYECKUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NUIIEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
[IPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUaiOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,

HaHOTEXHOJIOTHUH.
INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TPeOOBaHUS K peE3yJlbTaTaM OCBOCHHUS OO0Yy4YarOIIUMHCS
porpaMM CpeAHero ooiero oopazoBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM uid pa3pabOTKH IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBMU C CHUCTEMHO-JESTEIBHOCTHBIM IOJXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOEGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOImero ooOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

0CO3HaHHE O0YYAIOLUIMMHCA POCCUHCKOM TpakIaHCKOH HASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJInYMe MOTUBAIMH K 00yU4eHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN M UCTOPHUECKUX TPaaULUii 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsl PYKOBOJICTBOBAThCS B CBOCH JIEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTO
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS JKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TNpeAMeTa «XUMHs» JIOCTUraloTCd B E€IMHCTBE
y4eOHOM W BOCIHTATEIHHOW JIEATEIIFHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HUJeaJaMU POCCHICKOIo
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMHU ITOBEICHUS,
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CIOCOOCTBYIOLTUMH TPOIIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YyYaIONIUXCSl.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPa¥aroT cHopMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M NPAKTUYECKOH JEeSATeNIbHOCTH OO0y4aromuxcs [0 peaau3aluu
MPHUHSITHIX B OOIIECTBE IICHHOCTEH, B TOM YUCJIC B YACTHU:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00SI3aHHOCTEH, YBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS O COIMAIBHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOU ACSITEILHOCTH TPU CO3JIaHUU YIEOHBIX MPOCKTOB,
peleHnr y4yeOHbIX U TO3HABATENbHbIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOUN
XUMUH;

YBa)XEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKEHUS HAYKU €CTh PE3YJIbTaT JIUTEIBHBIX HAOJIOJICHUN,
KPOMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeCa M TI03HABATCIIHBIX MOTHBOB B TMIOJIYYCHHHM | TMOCICAYIOIMIEM aHAaIn3e
uH(GOPMAIIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XWMHUYCCKUMU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHHUs, OPUEHTHPYICh Ha MOPaJbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBCHHBIX U MTPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ATHX MOCTYITKOB,;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHHS LIEHHOCTEH 3/0pOoBOr0 M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHnsT MpaBmwil 0€30macHOTO OOpalieHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOM IS TEIHHOCTH;

MOHWMAHUS I1IEHHOCTH TIPAaBWJI WHIAWBHIYAJBHOTO U KOJUICKTUBHOTO 0E€30TacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUI W HEMPUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEI0BATENbCKONW JIEATENbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHUU MPAKTUYECKHX 3a/la4 COLUATbHOU
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IKOJIBI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuYHOrO pojia, B TOM YHCIe Ha
OCHOBE IPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXECHHUS K TPYY, JTIOASIM TPyJla U pe3ynbTataM TPYAOBOM IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYaIbHOW TpPaeKTOPHH OOpa3oBaHUS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IeCcTBa,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:
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HKOJIOTMYECKH TIeNIECO00Pa3HOT0 OTHOMICHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAHUS TJI00AILHOTO XapaKkTepa dKOJIOTHUSCKHUX MPOOIIeM, BIHSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHOU CpEbL;

OCO3HaHUS HEOOXOJMMOCTH HCIIOB30BAHUS JOCTHKCHUN XUMHH IS PEIICHUS BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE MOCIEACTBUS MpPeIIpPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHUKHY;

MOHUMAaHUA CIEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus e€ ponu B (HopMUpOBaHUHU
paloOHaIBHOTO HAYYHOT'O MBIIUICHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnr IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYPBI, PEIICHHH TIO0ATBLHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEeBOM M HKOJOTMYECKOH Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
00€ecCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IIO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBIECHUN OKPYXAIOMIEro MHUpa U MPOUCXOMSIIIHUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIC 3aKIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOJIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs TIpobiieM
B PEATHHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATENbCKOM A€ TENIbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJYY€HHMIO HOBBIX 3HAaHMW MO XHUMHH B COOTBETCTBUU C KM3HEHHBIMU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix cdepax mpodeccrHoHanbHOU
JeSTeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHble pe3yibTaThl OCBOCHHUS ydeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUTUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHUS, OTPAXKAIOIIUE [IEJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepwus, BEIIEeCTBO,
SHEPTHUS, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, HCCIIE0BaHNE, HAOTIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JpyTue);
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yYHUBEpCaJbHbIE  yueOHble  JAEHCTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
peryJsaTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLMAIbHONM KOMIETEHIIMH 00yYaroInXcs;

CHOCOOHOCTh ~ OOy4arolIUXCsl  KCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOM U
COLIMAJILHOM MPaKTHKE.

MertamnpeqMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
MO03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSMHU.

OBJiajieHNe YHUBEPCAIbLHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1eCTBUSIMM:

1) 6a30Bble JJornYecKue AelCTBHS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M AaKTYaJIIM3HpPOBATh MpPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNiATh WENN ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH HX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEIbHOCTU C TIOCTABICHHBIMU 1IEJISIMU;

UCTIOJIb30BaTh IMPH OCBOCHMM 3HAHMK TNPUEMBI JOTMYECKOTO MBIIUICHUAS — BBIACIATH
XapaKTepHble TPU3HAKK TMOHSATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICIIbHBIX (JAaKTOB U SIBIICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KJIAaCCU(DUKALIUY BEIIECTB U XMUMHUYECKHUX PEaKIIHii;

yCTaHABJIMBATH PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMaTPUBAEMBIX SBICHHSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHSTHh B TpoOIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOH pEakuuu — TpU PEmeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IOCTaBJIEHHbIE WU
CaMOCTOSITENILHO c(hOPMYyITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXIECHUMH;

BJIAJIETh HABBIKAMH CAMOCTOSITEIbHOTO IUTAHWPOBAHUS M TIPOBENEHHS YYCHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOZOM IIpoIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOM JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METO/IOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COJAEp)KaHWs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB U (OpPM TNpeAcCTaBICHUS, KPUTUYECKH
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;
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CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY NpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKH, TuarpaMmMbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);

UCTOJIb30BaTh HAYYHBIA SI3bIK B KAdyeCTBE CPEACTBA MpPH padboTe € XUMHUYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((pU3MUecKue M MaTreMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIAHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYXk/1aeMON TeMbI B XOJI€ IUAJIOra W/WIU JUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO  BBITIOJHEHUS
NPEeUI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEpCTHHUKAaMHM IPH BBIIOJHEHUH XMMHUYECKOI'O
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta ¥ (OpMYIMpPOBaTh BBIBOJBI 10 pPE3yJibTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI ITO3UIMI B X01€ 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIHHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM I0JIy4eHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILLECTBIIAITh CAMOKOHTPOJIb CBOEH JEATEJIbHOCTH Ha OCHOBE CcaMOaHalu3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMHUsD OTPAXKaIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONIEH eCTEeCTBEHHO-
HAy4YHOW KapTHUHBI MHpA, POJIM XHMHUHM B TO3HAHWM SIBJICHHN NPUPOIbI, B (HOPMHUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJIATraroNIve
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKast CBs3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEPOAHBIH  CKEleT,
(GyHKIMOHATBHASA TPYMIMa, pajuKal, W30MEpHUs, MU30MEpPHI, TOMOJOTHYECKHI psi, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOJA U a30TCOAECPKAIIME COCIUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEILECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMOHUMAaHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCITOIh30BaHUH BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTepPHBIC NMPU3HAKY TMOHSATHH, YCTAaHABINBATH
MX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLNE MOHATUS PU ONMCAaHUU COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTraHUYECKUX COCTUHEHUM;
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c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYTT OPraHUYECKUX BEILECTB
U ypaBHEHUH XMMHMYECKHX PEAKIMU, W3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAIICKHOCTh U3YYEHHBIX OPTraHUYECKHX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K OINpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YriaeBoJopodbl, KHUCIOPOJA M a30TCOACpXKAIIUE COCIWHEHHs, BBICOKOMOJICKYISIPHBIC
COCIMHCHMS), J1IaBaTh MM Ha3BaHUA IO cuctematudeckoil HomeHkinatype (IUPAC), a Taxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWS OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, TPOIUIICH,
aleTUJICH, STWICHIVIUKOIb, TIUUEpUH, (PeHoid, dopManbAeruj, aueTaableruil, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
CcoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYCCKHX
BemectB A. M. byrtiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTPOCHUE, (PUIUYECKHE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TCHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX PEaKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPHS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHU TPH H3YYCHHHM BEIIECTB W XUMHYECKHX SIBICHUI
(HabmofieHne, W3MEpEeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMU U MX IPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAaK)Ke MpaBUiia 0OpaIlEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATE XUMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HArpeBaHUM, MOTyYEHHE ITHIIEHA U U3yUYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTraHWYECKHWX BEIIECTB, JACHATypanus OelIKOB TIpu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpalIeHNy C BEIIECTBAMH M JIAOOPAaTOPHBIM 000OpYIOBaHHEM, MPEICTABIATh PE3YIIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucCh YpPaBHEHUU COOTBETCTBYIOIIUX PEAKIMN U
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOil nHpopmanuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYIOBOH MEATETHHOCTH B LENSAX COXPAHEHHS CBOETrO 370POBbS M
OKpY’Karollel MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JCUCTBUS HA >KUBBIE OPraHU3MBI
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ONpEACNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica mnokaszarens [1/IK, moscHaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUId 00Yy4arolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI,

JUId  CcHeNbIX M caaboBUIAIIMX OOy4aroIUXCs: YMEHHME MHCIOJb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudaeckux Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHuyecKas XUMUS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOJIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATArOIINe
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYEcKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl ~XMMHYECKMX  peakUHuid, pacTBOp,  IJIEKTPOJIMUTHL,
HERJIEKTPOJIUTHI, SIEKTPOJIUTUYECKAsE TUCCOLMAIUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peaKIMH, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akon J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W IMPEBPAILCHUS IHEPTrUU NMPU XUMHUUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXallue B OCHOBE IIOHMMaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBJICHUU,
(dakTosOrMYecKrue CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUH M OE€30M1aCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEepPHBIC NMPU3HAKY TOHSATHH, YCTAaHABINBATH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
(GopMyn BEIIECTB W YypPaBHEHUM XHWMUYECKUX PEAKIHUI, CHUCTEMaTHMUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPTaHUUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCHIbIA Ta3, aMMUaK, TraméHas M3BECTh, HErami€Has H3BeCTb, NUThEBAas COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJIJIMYeCcKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COEIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAHABIMBATh MPUHAIEIKHOCTh HEOPTAHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHuN (IpoCThie BellecTBa — METaJlIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCITIOTHI, aM()OTepHbIE TUAPOKCHUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;
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c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB [leproanueckoit cuctemMbl XUMUYECKHX deMeHToB /1. U.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHMH 110 nepuoaam U rpynnam [leproandeckoil cucteMbl XUMHYECKHUX 31eMeHToB /1. M.
MeHnneneena;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBaHHE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKMMH BEIIECTBAMU C ITIOMOIIbIO0 YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHS KIAaCCHU(PUIMPOBATh XMMHYECKHE PEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliMxX BeUIecTB, TeIIoBoMy 3(hdexTy peaxiuu,
W3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPATUMOCTH PEaKLuy, Y4aCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI1 COCTABIIATh YPaBHEHUS peaKUUil pa3TUYHbIX TUIIOB, MOJIHbIE
U COKpaIlEHHBIC YPaBHEHUS PEaKIMH MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peaKuu UAYT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMUTH pEAKLUH, MOATBEPKAAIOIINE KAyeCTBEHHBIN
COCTaB pa3UYHBIX HEOPTaHUYECKUX BEIIECTB, pACHO3HABaTh ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii IOCpPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapakKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aericTBus (mpunnun Jle arensbe);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTb XMMHMUYECKHUE IIPOLIECCHI, JIEXkKAIIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUS CEPHOW KHCIOTHI, aMMHaKa, a Takke C(hOPMUPOBAHHOCTh
IpeJCTaBlICHU 00 OOIIMX HAy4YHBIX NPUHLHUIIAX U 3KOJIOTMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIONisS BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MaccChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAaHKUEM, a TAK)KE MpaBUia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATH U BBIMOJHATh XMMHUYECKUN HKCHEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAEICHUE Cpeabl
PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIH, PeaklMd HOHHOTO OOMEHa, KA4eCTBEHHBIE pEeaklUd Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amady mo temaM «Mertamel» U «HemeTamiepl») B COOTBETCTBHM C MPaBHIAMH TEXHUKHU
0e30MacHOCTH NMpu 00pallleHNH ¢ BEIIECTBAMH U JIa0OPaTOPHBIM 000PYAOBaHUEM, MPEACTABISATh
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAacCcOBOM KOMMYyHHKauuu, MHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBUia HKOJOTMYECKH IIeJ1ecO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETLHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbsS M
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OKpYKarolllel NPUPOJHOM Cpelpl, OCO3HABATH OIMACHOCTH BO3JCHCTBHUS HA YKUBBIE OPraHU3MBbI
ornpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEII0BEKA;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHSATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SBJICHUI;

JUISL  CIIETIBIX M CJA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudaeckux Gpopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m
NPOrpamMMbl Bcero Koﬁﬂ TPOILHBIC Hpgucnmecxne o0pa3oBaTte/ibHbIE
padoTbl padoTbI pecypes
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer oprannueckoit xumuu. Teopust
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
' aJKaJMEHbI, AJIKUHBI
2.3 ApomMaTH4eCKHe yTIeBOAOPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CroxHble 3¢upbl
3.3 VrneBoasl 3 1
Hroro 1o pasneny 13
Pasznea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust
4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
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Uroro no pazgeny

Pa3pnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHUSA

5.1 . Imactmacchl. Kayayku. Bonoksa 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NMpOrpamMmbl Bcero KO;Tpom’m’Ie H%aKTquCKHe o0pa3oBaTejibHbIE
a0oThI a0oThI
pabo paoo pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYSCKUX 3
anemeHToB JI. 1. Menaeneena
19 Crpoenue BemectBa. MHOroo6pasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertabl 6 1
2.2 Hemerannsl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17

Pa3zgen 3. XuMus u :KU3HL

3.1 ‘ XuMus U KHU3Hb 4

Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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