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K OCHOBHOM 00pa3oBaTeIbHOH Mporpamme
cpenHero odmero oopazoBaHus

MBOY "llIkxona Ne 189»

PABOYAS ITPOI'PAMMA
y4eOHOro npeaMera
«XHMHUA»

(0a30BBIM YPOBEHB)

s ooyvaromuxces 10-11 kimaccoB



INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHusi yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPe3ylbTaTOB OOydeHHs U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajln3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YyeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpeZeNeHbl B IMporpaMMme N0 XMMHUH € Y4ETOM CHEHM(PUKM HAyKHM XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr poJib B COBPEMEHHOU
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIpyTMMH €CTECTBEHHBIMM HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYyJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAss XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIeHUE NI00aNbHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHUEcKOi, MHUIIEBOM, SKOJIOrMYecKOM O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATOTOBKY OOYyYaroIIMXcCs, HEOOXOAMMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuudeckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue NTaHHONH CHCTEMbI 3HAHHUH
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OO0IIasi 1 HeoOpraHu4decKas
XUMUSD» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCs Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKHUX COCIMHEHHH, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XHMHH IOJTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKON CBSI3H, KJIIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B TpeaMeTe «XHUMHs» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYECKask XUMHU» OOYJAIOIIUMCS TPEOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIBTYPOJIOTHYECKU M TPUKIAAHONW XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
y4aeOHOro mpeaMera «XuMHUs» JTaHHOTO YPOBHS U3YYEHUsSI OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, TT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MYTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
YHEPTETUUECKHUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHAIIOB.

B murane pemeHus 3amad BOCHHTAHUS, PAa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBI K OMPENENICHUI0 COJEPKAHHUS M TIOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaoT (HOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX JEHCTBUMN, MMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3IMYHBIX BUOB JACSITEIBHOCTU: PEIICHUS MPO0OJieM, MMOMNCKa, aHAIU3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B mpakTtuke npenoiaBaHus XMMUHM Kak Ha YpOBHE OCHOBHOTO OOIIeT0 00pa30BaHUs, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPaAUIIMOHHO Tpu3HAETCs (QOopMUpOBaAaHME OCHOB XHMHUUYECKOW HAyKH Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW MEATeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW MOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopMmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
¢dbyHaaMeHTaNbHBIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM NpaBUi 0€3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3yuyeHUs MperMeTra B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpemaHero ooOmiero obOpaszoBanus. CerojHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIUMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTauus oOydYaroIIMXCS K  YCJIOBUSM JUHAMHUYHO  DPAa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAET BaKHOE MECTO B MO3HAHWU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [MO3HABATENIbHBIX MHTEPECOB, MHTEIIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BaTh COBPEMEHHbBIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHO! U HayYHO-TIOMYIIpHON WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIIMATUBHOTO U IOTHYECKOTO MBITIICHUS,
HaAOJII0IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHUE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHUECKON HaNpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHMsI OIbITa WCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeMETHON 001acTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee 4uCiIO 4acoB, OTBEAEHHBIX ISl M3YYCHUS XMMHH, HA 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

PEAJIM3ALIUSA MOJYJIS «IIKOJIbHBIA YPOK» PABOYEN ITPOT'PAMMBI
BOCIIUTAHUSA

B mporiecce peanuszanuu padouei nporpaMmsl yueOHOTO npenMeTa « XUMHUSD TPOUCXOIHUT
JOCTMDKEHUE JIMYHOCTHBIX Pe3y/IbTaTOB B paMKax peanusauuu Moayis «llIkonpHbI ypok»
paboueli mporpaMMbl BOCIIUTAHUS, @ UMEHHO:

- aKTUBU3aLUs] MOTHBALIMYU K TIO3HAHUIO U 00yUYCHHUIO;

- (hopmupoBaHme y 00yUyarONIMXCsi OCHOB POCCUHCKOM MICHTUYHOCTH;

- (hopMUpOBaHKME TOTOBHOCTH O0YYAIOIUXCS K CAMOPA3BUTHIO;

- q)OpMPIpOBaHI/IG HNCHHOCTHBIX YCTAHOBOK M COMAJIBHO 3HAYMMBIX Ka4CCTB JIMYHOCTH.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NOJOXKeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUHN (cucreMarudeckas) M TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOACHME U ONUCAaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3UYECKHE U XMMHYECKHE CBOMCTBA (peaklUMM 3aMelleHus u
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psia. AUETUIIeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHME M XWMHUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIYy  YIJIEBOJOPOJAMHU,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTIaeBOAOPOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHii), muponus. [IponykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu miacTMacc, KayduykoB U pe3uHbl, KoJulekiuu «HedTs» u «YToabp», MonenrupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (pEakUUU C aKTHUBHBIMU METaJlJIaMH, I'aJOTr€HOBOJOPOAAMH, TOPEHUE),




npruMeHeHue. BoopoaHbie cBSI3M MKy MOJIEKylIaMu cUpToB. [leiicTBUe MeTaHOIa U ATaHOIIA
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IIEI0OYHBIMY METaJlIaM1, KadeCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHHEe, PU3NIECKIEC M XUMUYSCKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepupUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (U3NYECKUE U XMUMUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOoroaromHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa pEeakUuu MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XUMHYECKHE CBOIICTBA aMHUHOKHMCIOT (Ha mpuMepe IyMiKHA). buonoruueckoe 3HauyeHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcriepUMEeHTalbHbIE METObl M3YYEHHUS BEIIECTB M MX IpeBpalleHuil: HalOJIrofeHue u
ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUU, CpPeAHsAs MoseKyisapHass Macca. OCHOBHBbIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.



DKcrepUMEHTaIbHbIE METObl M3YUYECHHUsI BEIECTB M UX MPEBPALICHUN: O3HAKOMIICHHUE C
o0Opa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PEePMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuABl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HemnoJisipHasl W TOJspHas, MOHHas, MeTauindyeckas). MexaHu3sMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHudyecKux
BEIIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIUX K PA3IUYHBIM
KJIACCaM.

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

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpBI, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHUS.
[Tpuniun Jle [larensbe.



DnekTponuTHueckas aucconuainus. CuiabHbIE U cladble 3IMeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIIbHBIE METO/bl M3Y4YEHUS BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnui «llepuoguyeckas cucrema xumuueckux snaemeHToB [l U. MenpaeneeBay, usydenue
MoJeNIed KPUCTAUIMYECKHX PEmETOK, HAOMI0JIeHHe ¢ ONHCaHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacu€Thl C UCMOJIBb30BAHUEM TTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUECKHE CBOMCTBa
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Metannel. [lonoxenne meraiioB B [lepuoguueckor cucTeMe XMMHUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOiue
¢dbusnueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMPsHKECHUH
METaJIJIOB.

XVMUYECKHE CBOICTBA BaXKHEWIIMX METAJIOB (HATPUHM, Kajduil, KanblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

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

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIUJIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

PacuérHrie 3amaun.

Pacué€Tel mMacchl BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMHuA 4 KM3Hb

Ponp xumun B 00€CTICUeHUH YKOJIOTUYECKOM, SJHEPTETUUECKONM U MUIIEBON 0€30MMacHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEpPUAIOB: BAXXHEHIINE CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKu, CTEKJIO, KE€paMHKa, MaTepUalIbl IJIs DJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpATIbHBIC yI0OpEHUS.

XuMUsST U 3[0POBbE 4YEJIOBEKAa: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHUS MPENapaToB OBITOBON XUMUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYEeCKON XUMHUU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,



TaK M MOHSTHH, SIBISIOIUXCSA CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIMPOBAHUE, UBMEPEHHUE, SBIICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIIeCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJIOB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBINIIEHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUAIOB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMLBI 110 XMUMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpeaMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMera «XHUMHS» JOCTUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUUM C TYMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHA 00YyYaroIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr yuyeOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YU4EOHOU IEATeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPEe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMUS;



CIOCOOHOCTH OLIGHUBATh CHUTYyalldd, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHHE M IIOCTYIIKM CBOMX TOBAPUINEH C MO3ULMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZILOBOU I€ATENBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHHUA MOCJIEJCTBUI M HENPUATHS BPEIHBIX MPUBBIYEK (YINOTPEOJIEHUS aIKOTOoJId,
HapKOTHKOB, KypeHHUSI);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3aJad COLMAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASAM TPyJla U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBATh HEOIAroNnpHUsATHBIE SKOJIOTHYECKUE MOCIEACTBHS MpeIpUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLIATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOHN M COIIMATIBHOM MPaKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpPE KAaK O E€IMHCTBE IIPUPOABI M 4YEJIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM [JIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBl, PEIIEHUH IN100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — CHIPEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,



00eCIeYeHN! YCIIOBH YCIEITHOTO TPYAa M SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M HMEIOIIMUXCS JTaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA JJIs peleHus mpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JUII (OPMHUPOBAHUS MHPOBO33PCHUS OOYYArOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBIECHUE, MPOLECC, CUCTEMA, HAY4YHbIH (akT, NPHUHIMUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIC0OBaHKEe, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJarommXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXKAIOT OBJIAJICHHUE YHHUBEPCAIbHBIMU Y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOATEIILHO (POPMYNIHPOBaTh M aKTYalIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpENEeNATh NN AEITEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapakTepHble TMPHU3HAKK TOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHI;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHAYKTUBHBIC, JCIHYKTHBHBIC, [0 aAHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSTHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (OpMyina, YpaBHEHHE XHMHYECKOW peakuud — TpU pPEIIeHHH YYeOHBIX
MO3HABATCJIbHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB H3Y9aEMBIX BEIIECTB U XUMUYCCKHX PEaKITUA.



2) 6a3oBbIe HCCIeA0BaTENIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENILHO c(hOpMyJIUPOBaHHbBIE BOIPOCH! B KaY€CTBE MHCTPYMEHTA IO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IpOIEcca, CaMOCTOSTEIHLHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/MOB peIleHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHus, CIpaBoyHble THocoOusi, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLuu, HeOOXOAUMOM [l BBINOJIHEHHS YU€OHbIX 3aJjau ONpPeaesIEHHOIO THUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMY IpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKHU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pHU3MUecKue M MaTeMaTU4yecKue) 3HakKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUH XMMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHUIO CBOICTB H3y4yaeMbIX BEILECTB,
peanu3aly y4eOHOro mpoekta U (OpMYJIHpPOBATH BBIBOJBI MO pPE3ylbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENbHYIO JAESITEIbHOCTD,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTPaXaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKON COCTABISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM Cperie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
JNEKTPOOTPUIIATENIFHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YITEpOAHBIA  CKEIIET,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIEBOIOPOABI, KHCIOPOA U a30TCOMEPIKAIINEe COCTUHEHUSI, MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHHUS ); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHMYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUA, JIeXKAlllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHUX SBICHUM, (PAKTOJIOTUICCKUE CBEJICHHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKOM JIeATEITHHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIUE TIOHATHS IIPH OMUCAHUH COCTAaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (HOpMYIl OpraHU4YEeCKHX BEIIECTB
¥ YpaBHCHUU XUMHUYECKHX pPEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHMUYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPTaHUICCKUX
BEIIECTB 10 HX COCTaBYy U CTPOCHHUIO K ONpeAeNEHHOMY KIACCY/TpYIIe COeIUHEHUN
(YyrmeBomopoasl,  KHCIOPOA W a30TCOJACpXKAIIUE COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHUYECKHX BEIIECTB (ITUJICH, MPOIWICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPUH, (QeHod, (opManbAeTuia, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsl KHMCIIOTA, CTEAPUHOBASI KHCIIOTA, TIIOKO03a, (QPYKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMCHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHS TPHMEHSATH TOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYIECKHX
BemecTB A. M. bytiepoBa st 00bsSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHHS MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHUE, (UINYECKHE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH Pa3TUIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, mermnOyramuen-1,3, Oensodn,
METaHOJ, dTaHOJ, YTHJICHTJINKOb, TIUIEPHH, (PSHOJ, aleTaIbIeTH/l, MypaBbHHAS U YKCYCHAas
KHCTIOTBHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), WLTIOCTPHUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIY HUMH yYPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIUUCICHUS [0 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOTYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHUI BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, IBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBMM C IPAaBUJIAMU TEXHUKU OE30IACHOCTU
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yNIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi Hu
(GopMyIUpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBEEHNA B OBITY M TPYHOBOM JEATENbHOCTH B LEISIX COXPAHEHMsI CBOEro 3JI0pOBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIIECHUS UX BPEJAHOTO BO3AEHCTBHS HA OpraHHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

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

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XHMMHUU B TO3HAHUU SIBICHHUA TPUPOIBLI, B (POPMUPOBAHUU
MBILUIEHUSI W KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3adad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolIue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeTaJuIMdecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  peméTka, THUIBl XHMHMUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON JAuccolmanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BCIICCTB, 3aKOH COXpaHeHI/ISI 158 HpeBpaH_leHI/I}I 3Hepmn HpI/I XUMHUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JIe)KaIlMe B OCHOBC ITOHUMAHUA HpI/I‘-II/IHHOCTI/I U CHUCTCMHOCTH XHUMHYCCKUX HBHCHHﬁ,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJIYyYEeHUHU U O€30IMaCHOM HCIOJIb30BaHUHN
BO)XHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;



c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEePHBIC MPU3HAKU TOHATUN, YCTAHABIUBATD
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyT BeIIeCTB M ypaBHEHMH XWMHYECKHUX pPEaKLUUH, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIEsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMHYECKIX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM(DPOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 neprogam u rpynnam [leproaudeckoil cucTeMbl XMMUUYECKHX 31eMeHToB J[. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYyIECTBOBAaHUE
TEHETHUYECKOM CBA3M MEXJIY HEOPraHMYEeCKMMM BEIIECTBAMU C IIOMOIIBI YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIUH, MOJITBEPHKAAOUINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE IPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npefcTaBieHuid 00 OOIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOIB30BAaHUEM IOHSATHS
«MaccoBasi JI0Jisl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B NMPU XHUMHUYECKUX
peaKIMAX, Macchl BEIIeCTBA WM 00BbEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wi 00bEMY OJIHOTO M3 YYACTBYIOUIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71ab0paToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpallleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE peaklUU Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3azad no temaM «Meramwie» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEACTABIAThH
pe3yabTaThl XHMHUYECKOTO OJKCIIEpHUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauu, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBENEHUA B OBITY M TPYHOBOM JEATENBHOCTH B LEJIAX COXPAHEHHS CBOETO 3[0POBbS U
OKpY’Karollled MPUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenEéHHbIX BELIECTB, MOHMMAs cMblca nokasarens I1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YeJIOBEKa;

JUisi 00y4arolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0pPOBbsl: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.
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10 KJIACC

Nenn/m HawmMeHoBaHMe pa3esioB M TeM IPOrPpaMMBbl

KoanuyecTBO 4acoB

Bcero

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer opranuyeckoit xumMuu. Teopust CTpOSHUSI OPraHUYECKUX COeAMHEHUN A. M.

1.1 3
byrneposa
Uroro no pazneny
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenpHbIE YTIeBOIOPOIBI — aTKaHbI 2
2.2 HenpenenbHble yriieBOAOPOIbI: alKEHBI, aJIKaHCHbI, ATKUHbI 6
2.3 ApoMaTudeckue yrieBoa0poIbl 2
2.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U UX MepepadoTKa 3
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Crupter. @enon 3
3.2 Anbpaeruasl. KapOoHoBbie KucnoThl. CiokHbIE 3(UpPBI 7
3.3 VrieBoasl 3
HWroro no paznery 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
4.1 AMuHBL. AMUHOKHUCIIOTHL. benku 3
Hroro no pasneny 3
Paspen 5. BeicokoMoOJIeKy A pHbIE COCUHEHUSA
5.1 IInactmaccel. Kayuyku. Boigokna 2
Hroro no pasneny 2
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o0pa3oBaTe/ibHbIE
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Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
11 Crpoenue atoMoB. [lepuonnyeckuii 3akoH u [lepuogudeckas cucreMa XUMHUECKUX 3
anemenToB . 1. Menaeneera
1.2 Ctpoenue BeniecTBa. MHOrooOpasue BeIecTB 4
1.3 XHUMHYECKUE PEAKITUN 6
Wroro mo paszneny 13
Pa3neu 2. Heopranuyeckasi Xumusi
2.1 MeTais 6
2.2 Hemerast 9
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEILIECTB 2
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUHU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XHUMHH B TO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TIpaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHOMN Cpefie

1.2

1.3

14

Bnanenue cucremMoll XUMHUYECKHMX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIOJIararome MIOHSTHS (Monekyna, BaJICHTHOCT,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHCICHMS, XMUMUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA OO0BEM, YIJIEpOAHBIH CKEJEeT,
GyHKUMOHANBHAS ~ TIpylIa,  pajJuKand,  H30MepHus,  HM30MEphI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- U
a3oTco/epKalllue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrneBoapl, >KUpBL, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEJMHEHUs); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, TMOJIYYEHUHM U O€30IacHOM
WCIOJIb30BAaHUN  BAXHEMIINX HEOPraHWYEeCKMX UM  OPraHUYEeCKUX
BELIECTB B ObITY M MPAKTUYECKOM J1eATEIbHOCTH YeIOBEKa

ChopMHupoBaHHOCT, YMEHHM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUH,  YCTAHAaBJIMBATh WX  B3aUMOCBA3b,  HCIOJIb30BATh
COOTBETCTBYIOLIME MOHATHS NP ONUCAHUM COCTaBa, CTPOCHUSA WU
MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUN

c(OPMHUPOBAHHOCTh YMEHHI HCIIOIH30BaTh XHUMUYECKYH) CHUMBOJIUKY
JUISL COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYeCKUX
BEMIECTB IS WLTIOCTPAMA MX XUMHUYECKOTO M TPOCTPAHCTBEHHOTO
CTpOCHHS

1.5

ChopMHPOBAaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  MPUHAIEKHOCTH
M3YYEHHBIX OPraHUYECKMX BEMIECTB 110 MX COCTaBYy M CTPOEHHIO K
onpeaeaéHHOMY Kiaccy (Tpymme) coeauHeHHud  (YIrieBOIOPOIH,
KHCIIOPOJT W A30TCOJAEPIKAINE COCAWHECHUS, BBHICOKOMOJICKYIIPHBIC
COCNMHEHHUs), JaBaThb WM  Ha3BaHHWsA 1O  CHCTEMaTHYECKOM
nomenkiarype (IUPAC)

1.5

CdopMHupoBaHHOCTh YMEHHUS ONpPEAENATh BUABI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCTMHEHUSIX (OJIMHAPHBIE U KPaTHbBIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOpPHH
CTpPOCHHUsI OopraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUs
3aBUCMMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U CTPOEHUS;, 3aKOH
COXPaHEHHUS MaCChl BELIECTB

VYrneBomopoapl.  Kucnoponcomepxkammie ¥ a30TcojepiKaliue




OpPraHN4Y€CKUEC COCTUHCHU. BBICOKOMOHCKYHHPHI:IG COCIUHECHUA

2.1

2.2

2.3

ChopMupoBaHHOCTb yMEHUIl NPUBOAUTH TPHUBHUAIbHBIE Ha3BaHMS
OTJENbHBIX OPraHUMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJIEH,
STWICHIJIMKOJb, TJULEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbUHAs KHUCIIOTA, YKCYyCHas KHCIOTa, OJEHHOBAas KHCIOTa,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmai, LeJUIrJo3a,
IJIMLIMH)

ChopMupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nYecKue W XHMHUYECKHE CBOWCTBA THIMYHBIX IPEICTaBUTEIICH
pPa3NUYHBIX KJIACCOB OPraHWYECKUX BENIeCTB (METaH, JTaH, J3THJICH,
MPOMWICH, aneTuieH, Oyraawen-1,3, mermnOyraauen-1,3, OeHzodm,
METaHOJI, TAHOJ, STUJICHIJINKOIb, TJIMIEPUH, (SHON, areTaabIerusl,
MypaBbHHAsE M YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMal, IeJUTHJI03a,
aMUHOYKCYCHasl KUCJIOTa)

CpopMHUpPOBAaHHOCTh YMEHUSI WLUTIOCTPUPOBATH T€HETHUECKYIO CBS3b
MEXIy  TUIWYHBIMU  TPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOINX XUMUUYECKUX
peaKiuii C UCTIOIb30BAHUEM CTPYKTYPHBIX (hopmMyIl

2.4

3.1

CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEDTh, MPUPOIHBIA ra3, yroib), CIOCOObI NX
nepepaboTKH U IPAKTHYECKOE MPUMEHEHHE MMPOTYKTOB IMePepadOTKH

XUMHUS U KU3HL. PacuéTrl

CopMUpOBaHHOCTH YMEHUM BIAJETh CUCTEMON 3HAHHM 00 OCHOBHBIX
METOJIaX HAay4YHOTO MO3HaHUs, UCIOIb3yeMbIX B XUMHUU TIPU U3YYECHUU
BEIIECTB W XUMHUYECKUX SBJIEHUW (HAOMIOJEHHE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICTTUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHWS I TPUHITHS PENICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

3.2

3.3

3.4

ChopmupoBaHHOCT, yYMEHHM COONIOAaTh TpaBUia MOJIB30BaHUS
XUMUYECKON TIOCYOM M JIabOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

ChopMHUpOBaHHOCTH YMEHHH TJIAHUPOBATH M BBIMOIHATH XUMHUYECKUH
SKCIEPUMEHT (TPEBpALIEHUsI OPraHUUECKUX BEIIECTB IIPU HArPEBaHUH,
MOJyYECHUE STUICHA U U3YYEHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKIUU
OpPraHMYECKUX BEIECTB, JeHATypalus OENKOB TpU HATrPEBaHHH,
[IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUM C TpaBUJIAMU TEXHUKH
0e30MacHOCTH Tpu OOpaIleHUH C BEIMIeCTBAMHU U J1TAOOPATOPHBIM
o0opynoBaHuEM; MPEJICTABIISTH pe3yJIbTaThI XAMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakmuii 1 GopMyIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

CdopmupoBaHHOCTH YMEHUI TPOBOJAUTH BHIYMCICHUS M0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOTHOTO BEIICCTBA HIIH
MPOJYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJHOTO
W3 UCXOHBIX BEIIECTB UJIN TPOTYKTOB PEAKITUH)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJIM3UPOBAThH
XUMHAYECKYI0 HMH(OpMAIMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoi nH(popmanuu, cetb UHTepHET U npyrue)

3.6

CdopmupoBaHHOCTh yMEHHUH CcOOJIOAATh MpaBWJIa HKOJIOTHMYECKU




11 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

1enecoo0pa3Horo MoBeleHUs B OBITY U TPYIOBOW NEATEIHHOCTH B
LENSAX COXPAHEHHS CBOETO 3J0POBbS W OKpPYXKAIOWEH NPUPOIHON
Cpelpl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBI
OnpeNIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsI CMBICI MOKa3aTess
I[IJK (mpemenpbHO AOMYCTUMON  KOHIIGHTpAllMW), TIOSICHATH Ha
nmpuMepax crmocoObl YMEHBIICHHS W TMPEIOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBeKa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Binanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOPAas BKJIIOYAECT:
OCHOBOTIOJIATAIOIIE  TMOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OpPOUTAIN AaTOMOB,
HWOH, MOJIEKYNa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJIEHUS, XUMHYECKAsl CBA3b, MOJb, MOJIApPHAs Macca, MOJISIPHbBIN
00BEM, KpUCTAIMYECKass pemérka, THIbl XUMHUYECKUX peaKIui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIOTEPMHUYECKUE,
peaKMyd HMOHHOTO OOMEHa), PacTBOpP, SJIEKTPOJHUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIUTAYECKAS] ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBHUTEID,
CKOpPOCTh XMMHUYECKON peaKliu, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHYECKOW aucconuanuu, [lepuogmdeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOIOTUISCKUE CBECHUS O CBOMCTBAX,
COCTaBe, MONYyYeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON AEATEeIHhHOCTH
YyeJIoBeKa

1.2

CdopmMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSA TIPU ONHMCAHUM CTPOEHUS W CBOMCTB HEOPraHWYECKHX
BEIIECTB U HUX IPEBpAIICHUH; BBIABIATH B3aMMOCBSI3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMH METOJAaMH HAay4HOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoaeHue, H3MEpeHue, SKCIEPUMEHT,
MOJIETUPOBAHUE)

14

ChopmupoBaHHOCTh YMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PaA3JIMYHOIO
cocTaBa, BHJl XHMHYECKOW  CBsi3W  (KOBaJeHTHAas,  HMOHHaf,
MeTaJUTH4ecKasi, BOJIOPOIHAsI) B COCIUHEHHIX, THI KPUCTALTHYECKON
PEHIETKA KOHKPETHOIO BEIIeCTBA (aTOMHAsi, MOJIEKYJspHAsi, MOHHAs,
MeTaJUTHYECKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopmupoBaHHOCTE ~ YMEHHS  KJIACCH(UIMPOBATH  XMUMHYECKUE
peaKIyu Mo pa3INYHBIM NMpPU3HAKaM (YUCITY M COCTAaBY PearupyromIinx
BEIIECTB, TEIIOBOMY J(h(]eKTy peakiuu, H3MEHEHHUIO0 CTereHel




1.7

OKHCIICHHST ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIMH,  Y4acCTHIO
KaTaJlu3aTopa)

ChopMupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  pEaKIui
pPa3JIMYHBIX THUIIOB, IMOJHBIE WU COKpAIICHHBbIE YpPaBHEHUS pPEaKUUN
HOHHOTO 0OMEHA, YUUTHIBAsA YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMH UAYT
J10 KOHIIa

1.8

1.9

1.10

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTAB  PA3IMYHBIX HEOPraHWYECKHUX  BEILECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIECTB

ChopMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIX peaxui MOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3THX peaKluid

CpopMHUpOBaHHOCT, yMEHUH OOBACHITH 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKOHN peaklu OT pa3jiNdHbIX (haKTOpPOB

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHU4ecKask XUMHS

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIica [lepuoanueckoro
3aKOHa JI.1. Menneneesa " JIEMOHCTPUPOBATH ero
CHUCTEMATU3HUPYIONIYIO,  OOBSICHUTEIBHYIO U  TIPOTHOCTHYECKYIO

byHKITIHN

2.2

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrembl xumMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHoyb3ys
MOHATHS  «S-, P-, O-3JEKTPOHHBIE OPOUTAIN», <«IHEPTETUUYECCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHM MO MEpPUoJaM W rpymnnam
[Tepuoanueckont cucremsl XxuMu4ecKkux 31ueMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHHE  TEHETUYECKOM  CBS3M  MEXKAY
HEOPTaHWYECKMMH  BEMICCTBAMH  C  IIOMOIIBIO  YpaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUi

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICKHOCTH
HEOPraHWYECKUX BELIECTB MO HUX COCTaBY K OIPEAEIEHHOMY KJaccCy
(rpynme) coenuHEHUHN (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETaJUThI,
OKCH/JIbI, OCHOBAHHSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTh YMEHUH MCIIONB30BaTh XMMUYECKYI0 CHUMBOJIUKY
IUIE  cOCTaBleHHsT (OPMYJT BEIIECTB W ypPaBHEHHH XUMHUYECKUX
peakuuii, cucrematnueckyto HomeHknatypy (IUPAC) u tpuBuaibHble
Ha3BaHUS OTJCJIBHBIX HEOPraHWMYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, Tram€Has W3BECTb, HETAlIEHas W3BECTb,
MUTHEBAS COJA, TUPUT U JPYTHUE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XHUMHUYECKHE CBOMCTBA HCOPTaHNYCCKUX BCIICCTB pa3JIMYHLIX KJIACCOB,
MOJTBEPXK/IATh  CYIIECTBOBAHME  TCHETHUYECKOW  CBSI3U  MEXIY
HCOPraHN4YCCKUMU BeIECTBaMUu C IIOMOIIBIO ypaBHeHI/Iﬁ




COOTBCTCTBYIOIIUX XUMHUYCCKHUX peaxunﬁ

2.7

2.8

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBHIIOJIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jIoKEHHE IEpOKCHAA BOAOPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpe/eseHUEe Cpeabl pacTBOPOB BELIECTB € IOMOIIbIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE pa3IUYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peaklMH, peakud HOHHOTO oOMeHa,
KayeCTBEHHBIC PEaKLUU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTUOH AaMMOHMS, PELIEHUWE SKCIEPUMEHTAIbHBIX 33Jad 10 TeMaM
«Metamnel» n «Hemeranns») B COOTBETCTBUM C IPABWIIAMU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHHH C BeulecTBaMH MU J1ab0paTOPHBIM
000py0BaHUEM; IIPE/ICTABIATh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyYIMPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh MpaBHJIa TOJb30BaHUS
XUMHUYECKON Tocynoil M 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBwIa OOpaIIeHUs C BEIIECTBAMHA B COOTBETCTBUU C MHCTPYKITUSIMHU
IO BBIMIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

2.9

ChopmupoBaHHOCTH ~ YMEHUH  XapakTepu3OBaTh  XHUMUYECKHUE
MIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUS! CEpHOMN
KHCIIOTBI, aMMHaKa, a TaKkke c(POpPMHUPOBAHHOCTH MPEACTaBICHUI 00
OoOIIMX HAyYHBIX MPUHIUIAX W  OKOJOTHYECKUX  MpodieMax
XUMHUYECKOT0 IIPOU3BOJICTBA

3.1

XUMHUA U KU3Hb. PacuéThl

CpopMHUpPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAay4YHOW KapTHHBI MHpa, pOJIM XHUMHH B TO3HAHUHU
SIBJICHUN TPUPOJLI, B (OPMHUPOBAHMHM MBIIUJICHUS W  KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJOTHYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOJHOM cpesie

3.2

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKALIMH, ceTh IHTEpHET U Apyrue)

3.3

3.4

ChopMupoBaHHOCTh yYMEHUH COOMIOAAaTh NpPaBUIIa HKOJOTHUECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYAOBOM NESATENHOCTH B
LENAX COXPAHEHHUs] CBOETO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpensl

Oco3HaBaTh  OMAaCHOCTh BO3ACWCTBUSI HA JKUBBIE OPraHU3MBI
OTpeIeNIEHHBIX BEIIeCTB, MOHUMas cMblic nokasarens [1/IK, noscHaTe
Ha mmpumMepax CIIOCOOBI YMCHBIICHUSA U MPEAOTBPALICHUA UX BPECIHOIO
BO3/ICWCTBUS HA OPraHU3M YEeJIOBEKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOAUTH BBIYHUCIIEHUS c
HCIOJIb30BAHUEM TIOHSATHS «MAaccoBasi JI0Js BELIECTBA B PaCTBOPE,
O0OBEMHBIX OTHOUIEHWM Ta30B NpPHU XUMUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WId 00bEMY OJHOTO M3 YYacTBYIOIIUX B PEAKIMH BEILECTB,
TEII0BOTO 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, TPEBPAIICHUS U COXPAHEHUS] SHEPTUH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

[Ipenmer opranuueckoil XuUMuU: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B
MOJIy4YEHUU HOBBIX BEIIECTB M MarepuaioB. Teopusi CTPOCHHUS OpPraHUYECKUX
coequHenniit A.M. bytnepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CrtpykrypHble (OpMyibl OpraHMYEeCKHX BellecTB. ['oMonorus, wu3oMepus.
Xumuueckasi CBsI3b B OPraHUYECKUX COCAUMHEHUSX — OJMHAPHBIE U KpaTHbIC
cBsi3u. [IpencraBienne o kiaccuUKauy OpraHndecKX BEUIECTB

1.3

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaSI) U TPpUBUAJIbHBIC
Ha3BaHUS BaKHEUIIINX HpeIICTaBPITeJIGfI KJIaCCOB OPraHn4CCKUX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psa. MeTaH u 9TaH — nmpocTeimue
MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHWMHUYECKHE CBOWCTBA (peaKiuu
3aMellIeHUs U TOPEHHUs), HaX0XKJICHUE B IPUPOAE, MOIyUYeHUE U IPUMEHEHNE

2.2

2.3

2.4

AJKeHBI: COCTaB U CTPOCHHUE, NOMOJIOTMYECKHH psf. ODTWIEH M NIPONWIEH —
MIPOCTEHIINE MPEICTABUTENIN AJIKEHOB: (PU3MUECKUE U XUMHUYECKUE CBOWCTBA
(peakuuu T'HJIPUPOBAHUS, TaJlOTCHUPOBAHUSA, THApAaTallUd, OKHUCICHHUS U
MOJINMEPU3ALNH ), IOJyYE€HUE U IPUMEHEHHE

Anxaguensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaxHeue
XMMHYECKHEe CBOMCTBa (peakius noiauMepusanuu). IlomydeHne cCHHTETHYECKOTO
Kay4yKa U pe3UHbI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TMpeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALIUY,
TOPEHUs), MOJydeHHEe U IPUMEHEHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy raJoreHupOBaHMs M HUTPOBAHUS ), MOTy4YeHUE U TpuMeHeHue. Tomyou:
COCTaB, CTpoeHHE, (u3nyeckue W XHUMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIyYCHHE M MPUMEHEHHUE. TOKCHUYHOCTh
apeHoB. ['eHeTHuyeckas CBSI3b MEXIY YIIEBOIOPOJAMU, MNPUHANICKAIUMHU K
pa3IMYHBIM KJaccam

2.6

[IpupoaHbie HICTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil a3 1 MonyTHEIE He(PTIHBIE
ra3el. Hedts u e€ mpoucxoxaenne. CriocoOsl mepepaboTku HePTH: MeperoHka,
KpEeKUHT (TepMUYECKHH, KaTamuTU4eckuii), muponu3. [IpoaykTel mepepaboTKu
He(TH, X NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib u
MIPOJYKTHI €T0 MepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHn4eCKuC COCANMHCHUA

3.1

[IpenenpHBIE OJHOATOMHBIEC CIUPTHL. METaHON U 3TAHOJ: CTPOEHUE, (PU3HUECKUE
U XUMHYECKME  CBOWCTBa  (peakuMM C  aKTHUBHBIMU  MeTajlllaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMpPUMEHEHHE. BoJOpOoIHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleficTBME METaHOJIa M 3TAHOJA Ha OPraHM3M 4YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHL. ITUICHIJIUKOIb U TIUIEPUH: CTPOCHHE, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBa  (B3aMMOJEMCTBHE CO  WIEJIOYHBIMM  MeETajlaMu,
KaueCTBEHHasl peakilusi Ha MHOTIO0ATOMHBbIE CNHPTHI). JlelicTBUEe HA OpraHusm




YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U STUJICHITIMKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@®eHol: CTpOEHHE MOJIEKYJbl, (U3MYECKHUe U XHMHYECKHE CBOICTBa.
Tokcuunocts enona. [lpumenenue gpenona

Anbreruasl ¥ KeToHbl. POpMaIbIeru, alueTaabAerHl: CTpOeHHe, GU3NIECKUe U
XMMUYECKHE CBOMCTBA (PEaKLUU OKUCIIEHUS U BOCCTAHOBIJIEHUS, KAYECTBEHHBIE
peaxkiuun), NoJy4eHue U NpUuMEHEHUE

OIHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAas M YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3NUecKue U XMMUYECKHe CBOMCTBA (CBOICTBa, o0IMe 11
Kjlacca KHUCJIOT, peakius OSTepuuKaluu), TI[OIyd4eHHe U [pPUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE

CrnoxHbie 3QUpBl KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. [MAPOIU3 CIIOKHBIX
a¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupoB. buonornueckas poib
KUPOB

VYrneBoabl: cocTaB, Kiaccuukaius yriaeBoaoB (MOHO-, AW- U TOJHCAXapUIIbI).
I'moko3a — mpocredmmii MOHOCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(busnUecKre 1 XUMHUYECKHE CBOMCTBA (B3anMoelicTBue ¢ ruapokcumaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
Opo’KeHHE TIIOKO3bl), HAXOXXJICHHE B MPUPOJE, NPUMEHEHHE, OMoIornvecKas
ponb. DotocunTe3. PpyKTO3a KaK MU30MEP IIIIOKO3bl. KpaxMai u Hesmiono3a Kak
npupoaHble mojuMmepbl. CTpoeHHe KpaxMmana MU LeJuiosio3bl. dusznueckue u
XUMHYECKHE CBOMCTBA Kpaxmaiia (THIPOIIH3, KAYeCTBEHHAS PEAKIIHS C HOJIOM)

A3oTcoieprkaliie OpraHn4eckiue CoeIMHEHNs

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHHYecKue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INIMIUHA). buojoruueckoe
3Ha4E€HHE AMMHOKHUCIOT. [lenTusl

benkn xak MNpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIUHCHUA. HCpBI/I‘IHaSI,
BTOpHUYHasA W TPCTHYHAA CTPYKTYypa OcnkoB. XUMHUECKHE CBOWMCTBA OCIIKOB:
THAPOJIN3, A€HATypalusd, KAYCCTBCHHBIC PCAKIIMKU Ha Oenku

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIC TOHATHUS XHUMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHP’IZ MOHOMCD,
IMOJIMMEP, CTPYKTYPHOEC 3B€HO, CTCIICHD ITOJIMMEpPU3aAlUN, CPCAHAS MOJICKYJIAPHAA
macca. OCHOBHEIC MCTOABI CHUHTE3a BBICOKOMOJICKYIIAPHBIX COC,[[I/IHGHI/Iﬁ -
moJIMMEpur3alAa U IMOJUKOHACHCAIIUA

OKCIEpPUMEHTAIbHBIE METOJIBl H3YYEHHs] BEIIECTB M WX [PEBPALCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMace,
Kay4dykoB. [losrydeHre CHHTETHYECKOTO KayuyKa U pEe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnyeckre OCHOBBI XUMUU

11

XUMUYECKUH 371eMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHAs 000JI0YKA.
DHepreTHYecKue YpOBHH, IMOJYPOBHU. ATOMHBIE opOuTany, S-, pP-, d-3JIeMeHTHI.
OcCoOEHHOCTH pacIpeesIeHUs] AJIEKTPOHOB 110 OPOUTANISAM B aTOMax 3JIEMEHTOB
NEPBbIX YETBIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpallusi aTOMOB

1.2

IIepnonnueckuit 3akoH u [lepuoanueckas cucreMa XUMHYECKUX d1eMeHToB J[.1.
MenpeneeBa. CBsi3b NEPUOAMYECKOrO0 3akoHa W Ilepuoguyeckoil CHCTEMBI
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xuMudeckux 3aeMmeHToB JI.M. MeHneneeBa ¢ COBpPEMEHHOW TEOpPUEU CTPOCHHUS
aTOMOB. 3aKOHOMepHOCTI/I U3MCHEHHUS CBOMCTB XHUMHMYECKHUX DICMEHTOB U
o0pa3yeMbIX MMH HIPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U IepHoJaM.
3HavYeHHE MEPUOJUUECKOTO 3aKOHA B Pa3BUTHUU HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBI XUMHUYECKOW  CBS3U
(koBajJieHTHAsT HEMOJISIPHAsE W TOJspHas, HWOHHAs, MeTaimdeckas). HoHBbI:
KAaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoHas cBs3b

14

BanenTHOCTS. BJICKTpOOTpI/II_[aTeJ'II)HOCTB. CreneHb OKHUCIICHUSA

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. TWUIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM pewmérku. IloHsTHe O JucrepcHbIX
cucremax. VIcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J0Jsl BEILECTBA B
pacTBope

1.6

1.7

Knaccudukanusa Heoprannueckux coequHeHnii. HomeHknarypa HeopraHmueckux
BEILIECTB

Xumuyeckas ~ peakiusa.  Krnaccudukamuss ~— XMMHUECKUX — peakluil B
HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALIEHUS SJHEPTUU [IPU XUMUYECKUX PEAKLIUSIX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PAKTOPOB

1.9

1.10

1.11

OOparumble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAIOLIME HA
COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipuanun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHble W cladbie 2ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAsA, HEUTpalbHas, MIeNoYHas. Peakiiuy HOHHOTO
oOMeHa

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE paKkuuu
HeOpFaHI/I‘lCCKaH XUMUA

2.1

2.2

Hewmerannsl. [lonoxenne HemeramioB B llepnoanueckoit cucteMe XMMHUYECKUX
anemenToB JI.M. MenzeneeBa U 0COOEHHOCTU CTpOeHUs aromoB. Puznueckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPO1a, CEPHI,
tdocdopa u yriepona)

XWMHYECKHUE CBOWCTBA BAKHEHIIMX HEMETAIIOB (TaJlOTEHOB, CEphI, a30Ta,
¢dochopa, yrimepoga W KpeMHHs) M MX  COEAMHEHMH  (OKCHIOB,
KHCIIOPOJICO/IEPKAIIUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHenue
BAKHEHNIINX HEMETAJUIOB U UX COEIMHEHUI

2.3

2.4

Meramnbl. [lonoxenue wmeramioB B Ilepuogmdeckoil cucteMe XHUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000I0UYEK
aToMoB MeTtasuioB. OOmue pusndeckne cBoiicTBa MeTawioB. CIlaBbl METaJIOB.
DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJLIOB

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kajuil, KaJbLUH,
MarHui, aqlOMHMHUH, IIUHK, XpOM, JK€le30, Melb) M UX coeauHeHuil. OOmme
Crnoco0bl NOTy4YeHus: MeTaioB. [IpuMeHeHre MeTauioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JINIYHBIM
KJj1accaM

XUMUS U )KA3HD

3.1

Pons xuMum B oOecCredeHWMH HSKOJOTHYECKOW, SHEPTeTHUYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paBBI/ITI/II/I MCAUIIUHBI. HOHSITI/IG (6] HaquBIX METOAAaX ITO3HAHUA




BEIIIECTB U XUMUUYECKHUX PEAKIIUIA

3.2

[IpeacraBinenuss 00 OOIMMX HAYYHBIX MPUHIIMIAX MPOMBIIIICHHOTO MOJYYEHUS
BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTEBHBIE MaTepHUalbl, KOHCTPYKIHOHHBICE MaTepualibl, KPack, CTEKIIO,
KEpaMuKa, MaTepualbl ISl AJIEKTPOHHWKW, HAHOMATEPHUAIIbl, OPraHUYECKHE M
MUHEpaJIbHbIC YI00pEHUS

3.3

XuMHUsS W 300pOBbE UEJIOBEKA: MpaBUja MCIOJNb30BAHUS JIEKAPCTBEHHBIX
IpermapaToB, MpaBmiIa 0€30MaCHOTO UCTIOIL30BAHUS IIPEMapaToB OBITOBOM XUMUH
B [TIOBCE/IHEBHOM JKU3HU




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus. 10 knacc. 'a6puensa O.C., OctpoymoB W.I"., CnaakoB C.A. AKITMOHEPHOE
obmectBo «M3marenscTBo «lIpocBenienue»

* Xumus. 11 kimace. 'abpuensa O.C., Octpoymos N.I'., CnagkoB C.A. AKinOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA
OOIT COO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



