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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha ypOBHE CpeHEro obuiero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbXx B DenepaqbHOM TrOCYAapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
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 oOydeHUs, BOCIIMTAHUS U PA3BUTUSA O0YyYaroOIUXCs CPEACTBAMU y4eOHOro MpeaMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJy4aeMoO€ BBITYCKHUKaMU  00meo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHMUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero o0pa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COJEpKaHHE M MOCTPOCHHE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesneil ¥ NPUHIMIIOB, XapaKTePU3YIOLINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAllMOHATILHOTO HAYYHOTO MBILIUIEHHS, B CO3JJaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHas, KaKk HaykKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LETSIMM U MPUHLUMIAMHU CpeIHEro obmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKeHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKM: CUCTEMA 3HAHUM 110 HEOPTaHMYECKOW XUMMH (C BKIIOUEHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BEIIEeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX IAIOTCS B PAa3BUTUU — OT YIIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNM MaTepuan |
dakTosornueckrue CBEACHHs O BEIIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (PYHKIMI 3TOro 3akoHa — OT 0O0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nornonHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEp)KaHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHUS K TpOIECCY
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIMIO U MPUMEHATHh €€ JIJIsl MOIMOMHEHUS 3HAHUM, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl OHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE MPOTPaMMON IO XHMHH TIOIXOJIBI K OINPEACIICHUIO COJICPkKAHUS W TOCTPOSHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX IS TNPUOOPETEHUS OMbITa TMPAKTUYECKOH U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LeJied HM3y4YeHHs MpeaMeTa HaIlpaBiICHUEM IIE€PBOCTENEHHOM 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJAbTyphl. C METOAMYECKOM TOYKH 3pEHUs TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO aHHOW TOYKE 3PEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XuUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUH KaK BaKHEUIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, 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, conepkarenbHas XapaKTepUCTUKA LIE€TEH U 3a7a4 U3y4EHHUs MpPEIMETa 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 NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OpPUECHTHPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ 3TUM TpH HM3YYEHHH TIpeIMeTa «XUMHUS» JTOMUHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEJILHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NIl PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs TTPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHN3M YeJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUM C KU3HEHHBIMH NOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHbIE NH(OpMallMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOMOJHEHUS SHEPreTUYECKUX PECypcoB M COXPAHEHHUS MPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemgHero o0miero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 vyacos: B 10 kimacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYECKO XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IIOJYyYECHUHU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEILECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuu 3aMelIeHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONUIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u mertmnOyraauen-1,3: cTpoeHue, BaXHEHMIIME XUMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
NOPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
raJIoOTCHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo6anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TMeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKcrepuMEeHTaJIbHbIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTs» u «Yromiab», MoienupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncrnenuss mo ypaBHEHHIO XWMHUYECKOW peakuumu (Macchl, 00bEMa, KOJIMYecTBa
UCXOJHOTO BEILECTBA WJIM IPOAYKTa PEAKIMU I10 H3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:xaime oprann4ecKkue coeIMHEHHs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHYECKHE CBOMCTBA (pPEakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOAAMHU, TOPEHUE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpraHu3M YeJloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIEMCTBUE CO IMIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

@eHol: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XMMHUYECKHE CBOMCTBa (peaklUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PeaKIus
TepupUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Molollee JeiicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YrieBonbl: cocTas, Kiaccuukanus yriieBoaoB (MOHO-, AU- U mojaucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe W XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcugma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHHe Kpaxmaia U IeJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKclepUMEHTAbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MPEBpallleHHi: INpOBEeHNE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3auMopelcTBue rMuuepuHa ¢ ruapokcuaoM Memau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOHW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
HCXOJHOTO BEIIECTBAa WM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JI€HATyparus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONKMCAaHNUE JAEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB NpPHU HarpeBaHUU, ILIBETHbHIE
peaxiuu OEIKOoB.

BbIcOKOMOIIEKYJISIPHBIE COCIMHEHUS

OCHOBHBIEC TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3AIUS U TOJTMKOH/ICHCAITHUS.



DKcrepUMEeHTaTbHbIE METObl M3YUYEHHUsI BELIECTB M MX NPEBPAILCHUNA: 03HAKOMIICHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTh, HaAONIO/IEHUEe, HU3MEpEeHHe,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Bbuonorus: xinerka, opranusM, Ouocdepa, oOMeH BemeCTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATIHLHOTO MUTAHUS, MOIOIIIUE CPE/ICTBRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XyUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTb. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO0 OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuommueckas cucrema XuMuueckux dieMmeHTtoB JI. M.
MenneneeBa. CBsi3b nepHOaWYEcKOro 3akoHa W [lepmoamyeckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. MI. MenzeneeBa ¢ COBPEMEHHON TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HaueHUe NepUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJIEHTHAas
HEMoJIsIipHasl W TOJSApHAs, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTH.
DNEeKTpOoOTpULIATENbHOCTh. CTeneHb OKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEILIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHbIE pacTBOpBL. MaccoBast 1015
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEIIECTB. ['€HeTHMYeCcKass CBsA3b HEOPraHMYECKHX BEIIECTB, MPUHAICKANUX K Pa3TUIHBIM
KJIacCaM.

Xumudeckass peaknus. Kiaccudukanuss XUMHUYECKUX pEakIUid B HEOPTaHMYECKOW |
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHHUsS U MPEBpAIICHUS
SHEPI'MU NPU XUMUYECKUX PEAKIUSAX.



CKOpOCTh peakinuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIMU.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexrtpoauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPaAJIbHAs, IIEIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJeNiell  KPUCTAUIMYECKUX peIIETOK, HAOMIOACHWE U ONHCAaHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jokKeHHWe NEepOKCHIa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHHe pa3inyHbIX (AKTOPOB HA
CKOpPOCTb XUMHYECKOU PEAKLIM».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XUMUYECKHX PEAKIHUIl, B TOM YHCJIE TEPMOXUMUYECKHE PAaCUEThI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeraioB B Ilepmonnueckoil cuUCTEME XMMHUYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3ota, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHUIN).

ITpuMeHeHnEe BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenne meramnos B [lepruogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPHUM, KaJlWid, KaJbI[Md, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COeTMHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIeHME U  ONHCAHHWE JIEMOHCTPALMOHHBIX U JIaOOpPaTOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peakIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BbEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIeBOi O€30MacHOCTH,
pa3BuTUU MenuuuHbl. [loHATHE O Hay4YHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJy4YeHUs
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MAaTepHabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KpPacku, CTEKJIO, KEpaMHKa, MaTepuajbl Uil 3JIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUs.

XvMHS M 3[I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 6€30MacHOr0 MCIIOJIb30BaHMs IPENapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HU.



MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 kmacce OCyIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
[IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dwusmnka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMAEMbIE, TOILITUBO, PECYPCHI.

TexHonorus: XUMHAYECKass  MPOMBIIIJICHHOCTb, METAJUTypTUs,  MPOU3BOJACTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIILICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAS MPOMBIIIEHHOCTD,
HaHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
porpaMM cpegHero obiiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00I1ero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeameTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OO0YYAIOIIMMHCS POCCUHUCKON TpakKJaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA 0a30BOI HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH JKU3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
y4yeOHOIl M BOCIUTATEIBHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXXJIJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUIAMU IOBEJEHHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHUECKOW JEsATEeIbHOCTH OOydYaIoUIMXCs MO pealu3aluu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, yBaKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUST O COIMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MMO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

yBa)KE€HHsI K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOI'O MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSTHHOTO TPpYyZAa YYEHBIX U IIPAKTHKOB;

UHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B TIOJIYYEHHHM M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

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

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHMUA LEHHOCTeH 310pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
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;

NOHMMAaHHUA UEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MaCHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS AIKOTrOJif,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIBHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

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

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00AJIbHOTO XapaKTepa dKOJIOTMYECKUX MpoOieM, BIMSHHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

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

AKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCAIIMX BpPEJ OKpYKarollel MNPUPOAHON cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAronpHUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYphI, OIBITA
JEeSTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €IMHCTBE NPHUPOJbI U 4YeJIOBEKa, B MO3HAHWU MNPUPOJHBIX 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 TJI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYECKOM, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



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

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHUMaHUsA CYIIHOCTH METOJOB IIO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUA Jie7aTh 000CHOBAHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (PAaKTOB M MMEIOLIMXCS JaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
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

MertamnpenMeTHbIe pPe3yIbTaThl OCBOCHHUS YYEOHOTrO IpenMeTra «XUMHsS» Ha YPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTUHAPHBIC
(MexmnpenMeTHbIe) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHNE LEIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienn(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHne, HAOIIOACHUE, U3MEPEHHE, SIKCIIEPUMEHT U IpYyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
M03HABATENIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU AEATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUHM HX JIOCTHKEHUS,
COOTHOCHTD PE3YJIbTATHI ICATEIEHOCTH C MIOCTABIICHHBIMH LEJISIMU;

UCIOJIb30BaTh IMPH OCBOCHUM 3HAHUW TNPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KIIacCU(DUKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWTH JIOTUYECKHE pacCykIeHUs (MHAYKTHBHBIE, JICTyKTHBHBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PacCMaTPUBACMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTHh B Ipoliecce MO3HAHMUs, UCTIONb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeINU, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuuu — TpU pPeleHHH Y4YeOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbBIE MOJENbHBIE NPEICTaBICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHH.



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),
aHATM3UPOBATh HMH(DOPMAIIMIO pPA3IMYHBIX BUIAOB W (OpPM MpencTaBieHUs, 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;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (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 TP 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,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEW JIEATENBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC



[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHnyeckast XUMHD OTPaxaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TIO3HAHUM SIBJICHUN NPHPOIBI, B (HOPMHUPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOM JUIs
pellIeHUs] MIPAKTHUYECKHUX 3ahad M SKOJIOIMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHSATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpPOJHBIA  CKeJNeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOIOPOAbI, KHCIOPOA U a30TCOJIEpIKalIie COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OpraHUYEeCKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE IOHUMaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJb30BaHUHU BaXKHEUIINX OPraHUUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MMOHATHUS IPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUUECKUX BEIIESCTB
U ypaBHEHUH XMMMYECKHX PEAaKIMH, N3rOTaBIMBAaTh MOJIENN MOJIEKYJl OpPraHMYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEUIECTB ITI0 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ W a30TCOJAEpXAlllde  COCIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremMarndeckoir Homenkmatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBMAJbHBIE HAa3BAaHHsS OTIEIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIUUEPUH, (eHOoJ, (opMaabAerui, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKUX
BetiecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOCHHE, (QHU3NYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOI, alleTalbJerH1, MypaBbuHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTEePU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPBS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOe MPHUMEHEHUE
IPOAYKTOB NEPepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA HJIM MPOIYKTa PEAKIHMU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOITYKTOB PEaKIUN);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHM IIPU M3YYCHUM BEIIECTB 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 OOOpYIOBaHHEM, MPEICTABIATh PE3YJIbTaThI
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUui u
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarollled NPUPOJHOM Cpeabl, 0OCO3HABaTh ONACHOCTb BO3ICHCTBHS HAa >KMBBIE OPTaHU3MBI
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/J0POBbS: 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 KUIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJIbTYPhl JTUYHOCTH, €€ (YHKIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOM Jist
pelieHrsT TPAKTHUYECKUX 3adad M OKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATarolIne
MOHATHS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METANTMYECKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasi  peleTKa, THUIIBl XMMHYECKUX  pEaKIHil, pacTBOp, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON Auccoluanuu, nepuoauueckuii 3axkoH JI. M. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPAILIEHUS SHEPrUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalue B OCHOBE IMOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBIICHUM,
dakTosornyecKkrue CBEJCHUSI O CBOMCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacCHOM HCIOIb30BaHUU
BaXHEHIIINX HEOPTaHUIECKHUX BEIIECTB B OBITY M MPAKTUYCCKOM MEATEIILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH OMHCAHWU HEOPTraHMYECKHX
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 ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTAaBAa, BUJI XUMHUECKOH CBSI3U (KOBaJCHTHAs, MOHHAs,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH mepuogudeckoro 3akona J[. H.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XUMHUECKHX dyieMeHToB Jl. U.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeMHEHUH 1o nepuoaam u rpynnam Ilepuoanueckoit cucremsl XuMuUYecKux ieMeHToB [1. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEMIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOAUTH PEAKLUH, MOJITBEPHKAAIOUINE KadeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAclO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npefcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMaX XMMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0NISl BEIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKIMAX, Macchl BEIIEeCTBA WM 00BbEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BEIIECTB, TEIUIOBOro 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEILECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3azady no temMaM «Meramwiel» U «Hemertamisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yabTaThl XMMHYECKOTO OJKCIIEPHMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

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

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBENECHUA B OBITY M TPYNOBOM JEATENBHOCTH B LEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCs: YMEHHE UCIIOJIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ans 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m
NPOrpamMmbl Bcero Koﬁﬂ TPOILHBIC HpﬁaKanecKne o0pa3oBaTre/ibHbIE
padoThbI padoThI pecypebi
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
' aJIKaJIMEHbI, aJKUHBI
2.3 ApoMaTu4ecKkue yrieBoaoposl 2
24 [TpupoHBIE HCTOYHUKH YTIEBOAOPOIOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaaiue opranndeckKue coeInHeHust
3.1 Cnuptsl. Denon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1
Hroro no paszneny 13
Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKUCTOTHI. benku 3




Uroro no pazgeny

Paspnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mndpoBbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 0GPA30BATEIBLHBIE
padoTbI padoThsI pecypeb
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crtpoenue BemniecTBa. MHOroooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heopranuueckasi Xummusi
2.1 MerTtayuisl 6 1
2.2 Hemertamier 9 1 1
23 CBs13b HEOPTAaHUYECKUX U OPTAHMUECKUX 5
' BEILIECTB
Hroro no pazneny 17
Pa3zngen 3. Xumus u :Ku3HbL
3.1 ‘ XUMHSA U )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara udpossie
/i Tema ypoka Beero KonrTpoabubie IlpakTuueckue fI[SleEHPIH :)Iﬁlt)l:lgosaTenbnme
padoThl padoTbI pecypebi
1 IIpeamer oprann4ecko XUMuH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpOCHHS OPTraHUIECKUX
2 coequHenuit A. M. bytieposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opranuyeckux BeuiectB. Homenknartypa 1
(cucremaTuveckasi) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJKaHbI: COCTAB 1 CTPOCHHE, 1
TOMOJIOTUYECKUM PsiJT
5 MeraH u 3TaH — npocrenmune 1
MPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DTUJIEH U TPOINUIIEH — MPOCTeHIIne 1
MIPEACTAaBUTEH AIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilonyuenue 1 1
STUJIEHA U U3YYEHUE €0 CBOWCTB
Ankanuensl. byraauen-1,3 u
9 MeTminoyraauen-1,3. [Torydaenne 1
CUHTETUYECKOI0 KayuyyKa U pe3uHbI
ATKHUHBIL: COCTaB U 0COOEHHOCTH CTPOSHUS,
10 TOMOJIOTUYECKUH PAMl. ALIETHUIIEH — 1

HpOCTCfII.HHfI OpCACTABUTCIIb AJIKUHOB




Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBSI3b YTIE€BOIOPOAOB,
MPUHAIISKAIIMX K Pa3IHYHBIM KIaccam
[TpupogHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HePTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3el, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTII€BOIOPOABD)

17 [IpenensHbIe OJTHOATOMHBIE CIIUPTHI:
METaHOJ ¥ 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHbI€ COIUPTHI: TUIICHTIIUKOIb U
TIIATLIEPUH

19 DeHOJI: CTpOEHHUE MOJIEKYJIEL, dbuznyeckue
1 XUMHUYECKHE CBOMCTBA, TPUMEHEHUE

20 Anpaeruspl: hopManbAeTHI U
aneTanpaerua. AeTod

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAS M YKCYCHASI

29 [IpakTuueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

23 MIPEJICTABUTENIH BBICIIAX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE

25 CroxHble 3(UpPbI KaK MPOU3BOHBIE




KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOXKHBIX
3¢upoB

26 XKupsl: ruaponu3, npuMeHeHue,
OuosIoruuecKas poJib )KUPOB

VYrneBoabl: cocTaB, KiacCUpHUKaIUS.
27 Baxwnerinume npencraBuTeNu: riKo3a,
bpykTo3a, caxaposa

28 Kpaxmai u 1emiro03a Kak mpupoIHbie
MTOJINMEPBI
Kontponbnas paboTta mo pazaery

29 «Kucnopopacoaepxaiine OpraHuueCKue
COEIUHEHND)

30 AMUJHBI: METWIAMUH U aHWJINH

AMUHOKHUCIIOTHI KaK aM(OoTepHbIE
31 OpraHUYECKUE COCAMHEHUS, UX
ouoiornyeckoe 3HaueHue. [lentuast

32 benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

33 OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/IfI

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH.
[InmacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTrypamus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. U.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB 1 MX COCIMHEHHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CHCTEMBI
XUMHYECKUX 3eMeHTOoB /.M. MeHaeneeBa B
pa3BUTUHU HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs13U. Bogoponnas cBsi3b

BaneHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

IToustue o AUCTICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUIOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas
CBA3b HEOPTraHWYECKHUX BEUIECTB, PA3ITMYHBIX
KJIaCCOB

Knaccudukamnms XuMuaeckux peakiuii B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHUS MACChl BEILIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble peaKiuy.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BiustHue
pa3nuYHBIX (haKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

12

13

14

15

DIIeKTpoJIMTHYECKast Auccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. ['maponm3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbnas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Guznyeckue cBOWCTBa
METaJIJIOB

CrninaBel METAIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

XHMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUN) U UX COETUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Metamisn»"

20

21

22

Hemeramel, BX MOJOKEHNE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
ANoTponus HEeMETaIoB (Ha mpuUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHWMHMYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

23

24

25

XUMHYECKHE CBOMCTBA a30Ta, pocdopa U ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IpuMmeHeHne BaX)HEUIINX HEMETAIIIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U CUCTEMATH3AIMA 3HAHUN 110
Teme «HemeTramnely. Beranuciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IeCKI/IC paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Hemertanmsi'"»

KontponbHas padota mo TeMam «MeTauibiy
u «Hemeramnsny

29

HeOpFaHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHnuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX ¥ OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPreTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipencrarnenus 00 0OMKX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 1
BaXHEUIIINX BEILECTB
33 YesoBek B MUpE BEILECTB U MAaTEPHAIIOB 1
34 XHUMHS ¥ 3T0POBbE YEIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METOJNYECKOE OBECITEHEHHUE OBPA30OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 11 knacc/ Pynsuruc I'.E., ®enpaman @.I°., AKiinonepHoe 00111ecTBO
«M3parenscTBO «lIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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