PABOYAS ITPOT'PAMMA
yueOHOro mpeaMeTa « XUMUsD»
(0a30BbIil YpOBEHD)
st ooydarommxcst 10 — 11 xmaccos

HHOACHUTEJBHAA 3AIIUCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM cranaapre COO, ¢ yuérom Konuenumu npemnopaBanusi yaeOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peanu3yomMx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbI, H OCHOBHBIX MOJIOKEHUH «CTpaTernu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (PacmopsukeHue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MNporpaMMbl IO XHUMHUHM, K OIpENENEeHUI0 oOIei
CTpaTeruu 0O0y4eHHUsl, BOCIUTAHUS U Pa3BUTHUS OO0y4arOUIUXCs CPEeCTBaMU y4eOHOro nmpeamera
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIICTITYAJbHBIC TOJOKCHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX o0pa3oBaHHOCTH. OHO  CIYXHT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTU LIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJloBeKa, a TaKKe OJKOJIOTUYECKM OOOCHOBAHHOIO OTHOUIEHHMS K CBOEMY 3/I0pOBBIO U
npupoaHOl cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0miero oOopa3zoBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpXKaHUE U MOCTPOCHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XUMHUU C Y4YETOM CHEUU(PUKUA HAyKU XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOYI0 pPOjib B COBPEMEHHOMU
LUBUJIM3ALMHI, B CO3/IaHUU HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HayYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe KaKk O €IMHCTBE MPHUPOJBI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3auMOJIEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XHMHsS CTana
HEOTHEMJIEMOI YacTbiI0 MHPOBOH KYJIbTYphbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsI KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBlieHa HA peuieHHe INI00aJbHBIX MPO0JIeM yCTOHYMBOIO pa3BUTHUS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HSKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.



B cooTBercTBHMM ¢ OOIMMHU IHENSIMH W TMPUHIUIAMH CPEIHEro o01mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil yPOBEHb U3YUYEHHUs1) OPUECHTUPOBAHO
PEUMYIIECTBEHHO Ha OOUICKYJIbTYPHYIO TMOATOTOBKY OOYYaromMXcs, HEOOXOAMMYIO MM JIJIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBisIFOIMMH TIpEMETa «XUMUS» SBISIOTCS 0a30Bbie Kypchl — «OpraHnuueckas
xumus» U «OO01as 1 HeopraHudecKasi XMMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHWHN W3 OOIIEeH XWMHH) M OpraHuYecKod Xumuu. PopMUpOBaHUE TAHHOW CHCTEMbl 3HAHUUN
IpH W3YYCHHUH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIINX MOHSATHHA, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumusi» 1 «O01as 1 Heopranuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpENEEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIECTBa
paccMaTpUBAIOTCSI HA YPOBHE KJIACCUUECKOM TEOPUU CTPOCHMSI OPraHUYECKUX COCIMHEHHM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEACTABIECHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 W3ydyaeMblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce opraHnueckoill XUMHUU MOJIYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYaJIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCHU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIIUH.

[Tox HOBBIM yTJIOM 3peHHUsS B MpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpUBACTCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUNW MaTepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO011ass 1 HEOpraHWYECKass XUMHUS» O0YUYaIOIMIMMCS MPETOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HAQYCHHE TEPHOJUYECKOTO 3aKOHA C OOMIETEOPETHYECKUX M METOJOJOTUYECKUX TTO3UIIHH,
rIyOKe TMOHSATh HCTOpUYECKOoe H3MeHeHHe (YHKIUM 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSCHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMHUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wm 11 KkiaccoB »ieMeHTaMH COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbLHOU U
MPaKTUYECKON NEATETHHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIHUTAHMIO YBAXEHHUS K IPOLIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XUMHUU, MOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIs MOIMOJHEHUSI 3HAHUN, pelieHus
WHTEJUICKTYaJIbHBIX M OKCIEPUMEHTAIBHBIX MCCIIENOBATEIBCKUX 3a7ad. B memom copepikaHue
yueOHOoro mpeamMeTra « XuMHUs TaHHOTO YPOBHS M3yYeHUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTAaHUYECKOTO W OPTaHUYECKOTO MHpPA, O0YCIOBIEHHOCTh CBOMCTB
BEII[ECTB UX COCTABOM M CTPOCHHEM, TTO3HABAEMOCTh MPUPOIHBIX SBICHHUHN MyTEM dKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTUYECKUX MPOOIIeM, a Takke MpodieM cOepeKeHHs
YHEPTETUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUaJIOB.



B mnnane pemieHus 3amad  BOCHHMTAHUS, Pa3BUTHS W COIMAIHM3AIMUA  O0YYarOIIUXCS
NPHUHSITHIE MPOTPAMMON TIO XUMHH TMOAXOABI K OINPEACICHUIO COJCPKAaHUS U TMOCTPOSHUS
npeaMeTa MpeayCMaTpuBaOT (OPMUPOBAHUE YHUBEPCATHHBIX YUEOHBIX NEHCTBUHN, MMEIOIIUX
0a30Boe 3HAUCHHE LTS Pa3IMYHBIX BHJIOB JICATEILHOCTHU: PEHICHUS TPOOJIeM, TOUCKA, aHATTN3a U
00paboTkn wHMOpMaIUK, HEOOXOAUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJICIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHUS, TP  ONPEACICHHH  COJCPIKATEIbHOU
XapaKTEPUCTHKHN NI H3y4eHUs MpeaMeTa HalpaBlICHHEM IIEPBOCTEIICHHONH 3HAYMMOCTH
TPaIUIIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW IEATEIILHOCTH YeJIOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHPOBOW KyJIbTypbl. C METOIUYECKOH TOYKH 3PEHHUS TaKOW IMOAXOJ K
OTIPENICIICHUIO TIeIICH U3YUYeHUSs TIPeIMETa SIBIISICTCS BIIOJIHE OMPABIAHHBIM.

HEJIA U 3AJAYU U3YUYEHUS YYEBHOI'O NIPEJMETA «XUMUS»

['maBHBIMH yenamu w3ydeHus mnpenMera «Xumus» Ha 0azoBom yposHe (10 —11 ki)
SBIISIOTCS:

e (QopmupoBaHHE CHUCTEMBl XHMHUYECKUX 3HAHMM KaK BayKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JEXKaT KIIOYEBbIC IOHATHUSA,
¢yHaaMeHTanbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W
MOHUMAHWE CYIIHOCTH JOCTYIHBIX OO0OOIIEHHUI MHMPOBO33PEHUECKOTO0  XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHHE M pa3BUTHE NPEJCTABICHUNM O HAYYHBIX METOJAX IO3HAHUSA BEUIECTB U
XUMHUYECKHUX PEaKINil, HEOOXOAUMBIX JUIsl MPUOOPETEHHS] YMEHUN OPUEHTHPOBATHCS B MUPE
BEIIECTB M XUMHUYECKHX SBJICHHUN, HMMEIOIIUX MECTO B MPHUPOJAE, B MPAKTHUYECKOH U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHI U CIOCOOOB AEATENbHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHUEM
XUMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHHEeM TpaBui Oe30macHOro oOpamieHust ¢
BEIIIECTBAMH.

Hapsiny ¢ aTuM, copeprkaTelbHas XapakTepHCTUKa Iefiell U 3a/1au U3ydeHus MpeaMeTa B
nporpaMMe 1o XMMUHU YyTOUYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cUCTeMe cpemaHero oomiero obOpazoBaHusi. CerogHs B MPENOJaBaHUM XUMHUU B OOJbIICH
CTEMEHH OTAAETCA NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJiepKaHusi oOydyeHus,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTelbHONM  OpraHu3alyi,
BJIAJICIOIIEr0 He HaOOpOM 3HaHMM, a (YHKLIHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSMHU aKTHBHOTO TIOJYYEHUS 3HAHWA W MPUMEHEHUS WX B PEAbHOW JKM3HM JUIS PEUICHHUS
MPAKTUYECKUX 3ajau.

B cBi3M ¢ 3TUM TNpH U3yYeHHM MpeaMera «XUMHs» JOMHHUpPYIOLIee 3HAaueHUe
nproOpeTaroT TaKKue LeNu U 3a0auu, Kak:

e ajanTaius 00y4aroUMXcs K YCIOBUSAM AMHAMUYHO Pa3BUBAIOIIErocs MUpa, GopMUpOBaHKE
MHTEJJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY ~TPHUHSATHIO TPAaMOTHBIX pEHICHWH B KOHKPETHBIX >KM3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

e (QopmupoBaHue y o0Oy4yaroOUIMXCsl KIIOUEBbIX HAaBBIKOB (KJIOYEBBIX KOMIIETEHIINN),
UMEIOIMX YHUBEPCAIbHOE 3HAUYEHUE /NS Pa3IMYHbIX BHJIOB JAEATENbHOCTU: PEIICHUS
npobiem, Mmoucka, aHaiuza u 00paboTku MH(pOpMAIMU, HEOOXOAUMBIX A PUOOPETEHHS



OTIBITA NESITEIHHOCTH, KOTOPAs 3aHUMAaEeT BAXKHOE MECTO B MO3HAHWU XHMMHH, a TAKKE IS
OIICHKH C TIO3HMIMKA SKOJOTHYECKON O€30MacHOCTH XapakKTepa BIUSHHUS BEIIECTB U
XUMHUYECKHX MPOIECCOB HA OPTaHMU3M YEJIOBEKa U MPUPOIHYIO CPELy;

® Pa3BUTHUC IMO3HABATCIILHBIX HMHTCPECOB, MHTCIJICKTYAJIIbHBIX W TBOPYCCKHUX CIIocoOHOCTEN
00y4aromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpPETaTh HOBBIC 3HAHUS MO XUMHUH B
COOTBETCTBUM  C  JKU3HEHHBIMH  MOTPEOHOCTSIMH,  HUCIIOJNB30BaTh  COBPEMCHHBIC
WH(OPMAIMOHHBIE TEXHOJOTUHU ISl MOMCKAa M aHAlM3a y4eOHOW M HaydHO-TIOMYJISIPHOU
uH(OPMAIIUK XUMAYECKOTO COICPIKAHMS,

e (opmupoBaHUE U Pa3BUTUE y OOYYAIOMIMXCS ACCOIMATHUBHOTO U JIOTUYECKOTO MBILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIIEPUMEHTA;

® BOCIIMTaHUE y OOYYAIOIUXCs YOCKIEHHOCTH B TYMaHUCTUYCCKOW HAMPABICHHOCTH XUMHUU,
e BaXHOH POJIM B PEUICHUH TJIO0AIBHBIX MPOOJIEM PAlMOHATBHOTO PUPOJIOTIOIB30BaHUS,
TIOTIOJTHEHHSI SHEPTETUYECKUX PECYPCOB M COXPAHEHUS TIPUPOTHOTO PABHOBECHSI, OCO3HAHHUSI
HEOOXOMMOCTH OEpe)KHOTO OTHOIIEHHS K TIPUPOJEC W CBOEMY 3/I0pPOBBIO, a TaKkKe
HpI/IO6peTeHI/ISI OIlbITa HCIOJIb30BAaHUA IOJTYYCHHBIX 3HAaHUU IJid OPUHATHUA T'PaMOTHBIX
PCIICHHIA B CUTYAIIUSX, CBA3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMU$D»
B YYEBHOM IIVIAHE
B ydeOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEIMETHOM 00sacT «EcTecTBeHHO-HAYYHBIC TPEIMETHI.
OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMHUHU, Ha 0a30BOM ypOBHE CPEIIHErO
obmero obpaszoBanusi, cocrapisier 68 wacoB: B 10 knmacce — 34 uvaca (1 yac B Hepenmo), B 11
kyacce — 34 gaca (1 gac B Hezemo).

COJAEP/KAHUE
YUYEBHOTI'O ITPEJIMATA «XUMWS» (FA30BbI YPOBEHbD)
10 KJIACC
OPTAHUYECKASA XUMUA
Teopernueckne 0CHOBBI OPraHUYeCKON XUMHH

[Tpenmer opraHuyeckoil XUMuHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJYYEHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus CTpOeHUsl oprannyeckux coeauHenuii A. M. byrieposa,
e€ OocHOBHbIe NONOKeHUA. CTpyKTypHble (OpMyIbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kiaccupukauuM  OopraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHWEe U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAICHUIO OPraHUYECKUX BEILECTB IPU HarpeBaHUHM (TUIaBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).
Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH um 3TaH — mpocTeiiue
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakUuu 3aMeleHus |
TOPEHUs1), HaX0XKJIEHHE B IPUPOJE, OTYYEHUE U TPUMEHEHHE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PSAL. DTWIEH U MPONUJIEH — MPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHUYECKHE CBOMCTBA (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, TUIPaTalluy, OKUCIICHUS U MOJIMMEPHU3ALINN ), IOIy4EHUE U IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m meTwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIIINE XUMHUYECKHE
cBOMcTBA (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peakiuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALMH, FOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M NIPUMEHEHUe. 1omyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOIyYeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHbIle UCTOYHUKH YTIEBOIOPOIOB. [IpupoaHblii ra3 U MONyTHBIE HE(PTSHBIC Ta3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTkd He(THU: TEeperoHkKa, KpPEKUHT
(TepMHUYECKH, KaTaTuTHYeCcKuii), nuponus. IIpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBII yroib 1 MPOJYKThI €ro NepepadoTKH.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0pa3maMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToab», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEJIECHHE NPAKTHYECKOW pPabOOTHI:
IIOJIy4YEHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAaKLUMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXOIHBIX BEIIECTB WUIIU MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHUE, (U3NYECKHUe U
XMMHUYECKHE CBOMCTBA (peakUMU ¢ aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
IpUMEHEeHHEe. BogopoIHbIe CBSI3U MEXAY MOJIEKYJIaMHU CIUPTOB. JleiiCTBME METAHONIA U 3TAHOJIA
Ha OpPraHu3M YeJIOBeKa.

MHoOroaToMHble CNUPTHL. JTUJICHIJIMKOIb W IJIMLEPUH: CTPOEHHE, (U3HUECKHE U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaM1, KaUeCTBEHHAsI peaKiiys Ha
MHOTOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHHe IiMIepuHa U
STUJICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue u XHUMHUYecKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DOpManbIeruj, aueTadbAerH]li CTpoeHue, (u3NYecKue u
XUMHYECKHE CBOWCTBA (pEaKIMM OKHUCIIEHUS W BOCCTAHOBJIEHUS, KaYECTBEHHBIE PEAKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAst M YKCYCHAsk KUCIIOTHI:
CTpoeHue, pU3NUECKUue 1 XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
sTepuduKanum), mojdydyeHue u mpuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3pHUpHl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHneHnne xxupoB. bronoruyeckas poJib )KUPOB.




YrieBoabl: cocTas, KiaccuuKaiys yriieBoJoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
NPOCTEUIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (pU3HUECKHE W XUMHYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuaoM Mmeau(ll), oxucieHume amMMmMuadyHbIM PAacTBOPOM
okcuma cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npUMeHeHue, ouonorunyeckas poib. Potocunte3. OpykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemiono3a Kak npupojHble noiaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpoJiu3, KaYeCTBEHHAs PEaKus C HOJ0M).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIECTB U MX MPEBpalleHHi: MpOBEACHUE,
HAOJIIOJICHUE U OIKCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KAaY€CTBEHHBIC
peaklry OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHojia okcugoMm wmeau(ll)), MHOroaroMHbIx
cnupToB (B3auMojelcTBUE MMuepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MpPOBEIEHUE IMPAaKTHUUECKON paboThl: CBOICTBa pacTBOpa YKCYCHOMU
KHCJIOTBI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
MCXOJHOTO BEIIeCTBAa MJIM MPOAYKTAa pEaklUMH MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

A3oTcozepikaliie OpraHn4eckie CoeIMHEHNUS.

AMUHOKUCIOTHI Kak amQoTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IiniuHA). buonorumdeckoe 3HaueHHe
amuHOKuUCIOT. [lentumasl.

benku Kak MpUpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuuHasi, BTOpHYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONM3, ACHATYypalus,
KaueCTBEHHbBIE PEaKIMK Ha OETKH.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpALICHUI: HaOM0JIeHue U
ONMCAaHNUE JAEMOHCTPALIMOHHBIX ONBITOB: JEHaTypalusi OEIKOB MpH HarpeBaHUU, I[BETHHIE
peakiuu 6eIKoB.

BbicokoMosIeKyIsIpHBIC COCTUHEHHS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeIHsAs MOoJIeKyaspHass macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH — MOJIMMEepU3alus U MOJMKOHICHC AL,

OKclepUMEeHTabHbIE METO/Ibl MU3YUYEHHUsl BELIECTB M MX MPEBPALCHUN: 03HAKOMIIEHHUE C
oOpa31amMu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeIMEeTHBIX CBsI3€i MpU HM3yuyeHUHM opraHmdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSTHUM, SABJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SIBIIEHHE, HAy4HbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIacCU(pHKAIMI, MEpPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
AKCIEPUMEHT, MOJIEIIUPOBAHHUE.

®duznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUsl.

Buosnorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJOTUYECKH aKTHBHBIE BellecTBa (ONKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).



['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHOMOTHs: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUs, MOIOIIIUE CPE/ICTBA,
JIEKAPCTBEHHBIE U KOCMETHUYECKHUE MTpenaparsl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA
Teopernueckne 0CHOBbI XUMHHU

XuMu4ecKui d7eMeHT. AToM. Snpo aroma, H30TOIBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMeHtoB JI. .
MenneneeBa. CBs3b nNepUOAUYECKOr0 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TeOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U Iepuogam. 3HaueHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKass CBs3b. BUIbl XUMHUYECKOW CBs3M (KOBaJeHTHas
HETOJISIpHAsl W TIOJISpHAs, WOHHAs, MeTajuindeckas). MexaHn3mbl 0Opa3oBaHMs KOBAaJICHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U @aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHbIE pacTBOpbL. MaccoBast 1015
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknaTypa HeOpraHu4yecKux
BEIECTB. [ eHeThyeckas CBsI3b HEOPTraHWYECKWX BEIIECTB, MPUHAMICKANIMX K PA3TUIHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHMYeCKOW u
OpTraHWYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIECHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTUMble peaKivu.
Xumnueckoe paBHoOBecHe. (DakTOpbl, BIUSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnekrponauTnueckas auccouuanus. CunbHble M cinadble 37eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJTOYHAS.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEepUMEHTATBHBIE METOJIbI M3YUCHMsI BEIIECTB W WX TMPEBPAIIEHUN: JEMOHCTpPAIIHS
tabmui «llepuogudeckas cuctema xumudeckux snaemeHToB [[. U. MenaeneeBay, u3ydenmue
MoOJIeJiel KPUCTAJUIMUECKUX pPemETOK, HaOMIOACHHEe | OINUCaHUE JIEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOpPOJa B TMPUCYTCTBHM KaTalu3aTopa,
oTpezieNieHue Cpe/ibl pacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIHLHOTO WHIUKATOpA, PEakluuu
MOHHOTO OOMeEHa), MpoBeJleHHEe MPaKTHUeCKOoil paboThl «BnusHue pa3nuyHbIx (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIIUM».

Pacuérnbie 3amaun.



PacuéTpl 0 ypaBHEHUSM XMMHUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM TTOHSATHUS «MACCOBAasi 0JI BEILIECTBAY.
Heopranuueckasi xumus

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuogumyeckoil cucreMe XHUMHYECKUX
anementoB JI. U. MenzaeneeBa U 0OCOOCHHOCTH CTpoeHMsi aromMoB. (Du3Hueckue CBONCTBA
HEMETAIUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meransl. [lonoxenue merainos B [lepruoauyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OcCOOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Obuiue
¢dusznveckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psiji HaNPsSHKECHUN
METaJJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATpPUM, KaJuid, KajbIMd, MAarHUu,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UMX NPEBPAIICHUN: HU3YYCHUE
KOJUIEKIIMKU «MeTamibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIIEHHE HSKCIEPUMEHTATBHBIX
3aja4, HaONIOJIeHWEe M  ONHCAaHUE JICMOHCTPALMOHHBIX M JaOOPAaTOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIEIOYed, KaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuétbl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET IMTPUMECH.

XuMus 4 )KU3Hb

Ponp xuMuu B o0ecrie4eHnr KOJIOTUIECKON, SHEPTeTHIECKON U MHILEBOI O€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKuuii.

[IpeacraBnenuss 00 OOmMMX HAYYHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJYYCHUS
BAYKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPHANOB: BAXHEHIINE CTPOUTEIbHBIE MAaTE€pHUabI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs DSJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHUYECKUE U MUHEPAIIbHBIC yI0OPEHHUSI.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWIIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUU B TTIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3EH MPHU W3YyYeHHH OOIIEH U HeOpraHUYeCcKOil XUMUU B
11 xmacce ocyIliecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHSTHM, SBJISIOUUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIA (akT, THUMOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHUE, U3BMEPEHUE, SBJICHHE.



®dusnka: marepus, dHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, M30TOII,
pPalMOaKTUBHOCTh, MOJIEKYNA, YHEPTeTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AUHUIIBI NX H3MEPEHHSI, CKOPOCTb.

buonorus: knerka, OpraHumsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHomorus: XUMHYECKass  MPOMBIIUICHHOCTh,  METAJUIYprHsi,  IPOHM3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IPOM3BO/ICTBO, HUILEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass IPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTD,
HaHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI
IO XUMHUU HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IporpaMM CpeAHero ooero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoii OCHOBOM [uid pa3pa0dOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpeaMeTa «XUMHs» Ha YpOBHE CpeAHEro oouiero oOpa3zoBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIAIONIHUE:

e 0CO3HaHHE OOYYAIOIUMUCS POCCUMCKON Ipa)kJaHCKOW HMJEHTHUYHOCTH — TFOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

e HaIWYMe MOTUBALMM K 00yUEHHUIO;

e [[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaJAULIUK Oa30BON HAYKH XUMUHU;

® TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEU JIEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMH, MPUCYLIUMHU ILIEJOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHus;

e HaJgU4Me INPABOCO3HAHMS HKOJOIMUECKON KYJIbTYphl M CHOCOOHOCTHM CTaBUTh ILENU H
CTPOUTH JKU3HEHHBIE TJIaHBI.

JInyHOCTHBIE pE3yJbTATBl OCBOEHUS IpeaMeTa «XHMHS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUM C T'yMaHHCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXXAaHCKOro OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHM M TpaBUJIAMU MOBEACHUS,
CHOCOOCTBYIOIIMMH TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIICHUS
JUYHOCTH 00YYaIOLIHXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT cHopMHUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TPAKTHUYECKOH MAESITeIbHOCTH OO0YyYarolIMUXcs M0 pealn3alnuu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHHUS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘ICGHBIX 1 ITO3HABATCJIBHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYIHX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIMTAHMS .

OCHHOCTHOI'O OTHOHICHUA K HCTOPUYCCKOMY M HAYYHOMY HACJIICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUYECKOIO NMPUMEHEHUSs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh PE3yJIbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOIMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpyda y‘-IéHBIX " MMPAKTUKOB,;

HHTCPCCa W II03HABATCJIIBHBIX MOTHUBOB B IIOJYYCHHHM HW MNOCICAYIOIICM aHAJIM3C
uH(OpPMALIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O MMOBCACHUA,

CIOCOOHOCTH OLCHUMBATb CUTyallUHd, CBA3aHHBIC C XHMHUUYCCKMMHU ABJIICHUAMH, H
NPUHUMATh OCO3HAHHBIE PEIIEHHUS, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHIGf/i C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHHC HOCJ'[GI[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIeHUsI ¢ BEIICCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBHJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJId,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKOM JICSITEIIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUH NPAKTUYECKUX 3a7ad COLUAIBHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCUi pazIuyHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUH 110 XUMHUU,

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPUHM OOpa30BaHMs,
Oynymieil mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JI0rMYeCcKOro0 BOCIIUTAHHUS:

HKOJIOTMYECKH ITIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOrH4YCCKHUX np06neM, BIIMAHUS DKOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHUS JOCTHKEHUN XUMHH IS PEIISHUST BOIIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTHYECKUE MOCIEACTBHS IMPEIPUHUMACMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATUBHON M COIIMAJIBHOM MPaKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHHA CHeUM(UKA XUMHM KaKk HayKH, OCO3HaHHMA €€ poilu B (OPMHPOBAHHU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKpPYKaIOIIEM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU W
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTU XMMHH JJII COBPEMEHHON LMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPAaBICEHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTONYHMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
00ecre4eHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JISl peIlIeHus Tpo0iieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3M4YHbIX cpepax mnpodeccuoHaTbHON
JESATEIBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmMeTHble pe3yibTaTbl OCBOCHMS ydyeOHOro mnpeaMmera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUaIOMIMXCS MEXAMCUUIUIMHAPHBIE
(MexmpenMeTHbIe) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIEeCTBO,
SHEprus, sIBIEHUE, MPOLECC, CUCTEMa, HAY4YHbIH (akT, MPHUHIIMI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCAIbHBIE yueOHble  JIeHCTBUA (mo3HaBaTeIbHbIE, KOMMYHHMKaTUBHBIE,
perynatuBHbIe), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXCs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKAIOT OBJAJCHHE YHUBEPCAJIBHBIMH y4eOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OgyaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH
1) 6a3oBble JIOTHYecKHe AeCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapaMmeTpbl W KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITIOCTaBICHHBIMU LICIIAMU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NMPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHII M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IOHITHS JIsI OOBSICHEHHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUN BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

INPUMEHSTh B IPOLIeCCe MO3HAHUS, UCIOIb3YeMble B XUMHH CUMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U TMPAKTUYECKUX 3a]a4, MIPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBblIe HCCJIeI0BaTEIbCKHE TeHCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIH;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEJAOBAHMS, HCIIOJIb30BAaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJENaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeOBaTeIbCKOM M IPOEKTHOM JAesITeIbHOCTH,
MPOSIBISATHE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB [TO3HAHMUSL.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWHGOpMAIMK  (HAYIHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTUYECKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl W MPUMEHSTh PA3IUYHBIE METOABl MPU TOUCKE M O0TOOpE
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpETaTh OMBIT MCMOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BAaTh HAYYHBIA $I3BIK B KAyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMallMell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue M MaTeMaTHYeCKHe) 3HaKu U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.
OBgi1ajieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMH:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJI¢ AMAJIOra W/WIH TUCKYCCHH,
BBICKA3bIBaTh UJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEl PE3yabTaTOB MO3HABATEIbHOW AEATEIBHOCTH, IMOJIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIJIEJOBaHUM MMyTEM COTJIaCOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUsI U OOMEHAa MHEHUSIMH.
OBi1aieHHe YHUBEPCAJIBLHBIMHU Pery/siTUBHBIMU /1€ CTBUAMM:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIropuT™M JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYILIECTBIISAITh CAaMOKOHTPOJIb CBOEHM JIEATEJIbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPaXxaroT:

e c(hOPMHUPOBAHHOCTDH MPEJICTABICHUH O XUMHUECKOW COCTABISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHUPA, POJIM XUMHUH B MTO3HAHWUU SIBIICHUH TIPUPOABI, B POPMUPOBAHUH MBIILICHHS
U KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIbHOW TPpaMOTHOCTH, HEOOXOAMMOHN Ui pelIeHUs
NPAaKTUYECKUX 3aJa4 U SKOJIOIMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpene;

e BJaJeHHE CHCTEMOM XHMHMYECKMX 3HaHUHM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
HNOHATUS (XMMUYECKMH DJIEMEHT, aToOM, »JJEeKTpOHHas o000J0YKa aToMa, MOJIEKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, XMMHYECKasi CBsI3b, CTPYKTypHas Qopmyia
(pa3BépHyTass M COKpamiéHHasi), MOJIb, MOJIIpHAs Macca, MOJISIPHBIA O0BEM, YTIepOIHBIN
CKeneT, (yHKIMOHaJbHAs TPyINa, pajuKal, U30MEpHs, U30Mepbl, TOMOJIOTUYECKUN ps,
TOMOJIOTH, YIJIEBOAOPO/BI, KUCIOPOA M a30TCOAEPIKAIINE COEAUHEHNSI, MOHOMED, MOJINMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE COEIUHEHHS); TEOPUU M 3aKOHBI (TEopus
CTpoeHHs opraHuuyeckux BemecTB A. M. bytiepoBa, 3aKk0OH COXpaHEHHUs MaccChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMUH; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAILUE B
OCHOBE NMOHUMAaHUS TPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, PaKTOIOTHUECKHUE
CBEJICHMsI O CBOICTBaX, COCTaBe, MOJYyYEHUU U OE30MaCHOM HCIOIb30BAHUM Ba)KHEUIINX
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEIbHOCTH YEJIOBEKA;

e copMHPOBAHHOCTh YMEHHIl BBISIBIATH XapaKTepHbIE NMPU3HAKHU MOHATUH, yCTaHABJIMBATh
X B3aUMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOUIME IOHSATUS NpPU ONHUCAHUU COCTaBa,
CTPOEHMS U NIPEBPALLEHUI OPraHNYECKUX COEINHEHUM;



c()OPMUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMHUYECKYIO CHMBOJHMKY JUJISI COCTABJICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GOpMysT OpraHUYECKUX
BEIIECTB M YPaBHEGHUM XUMHUYECKHUX PpEAKIMi, HW3rOTaBIMBATh MOJEIU MOJIEKYJ
OPraHWYECKUX BEIIECTB JUISI WIUTIOCTPALlMM HX XHUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHI YCTAHABIMBATH MPUHAIICKHOCTh W3YYCHHBIX OPraHUYEeCKHX
BEIIECTB 10 UX COCTaBYy U CTPOEHHUIO K OIpeneiaEHHOMY KiacCy/Tpynre COeAMHEHUN
(YrneBomopobl, KHCIOPOA M a30TCOAepXkalllie COEIAUHEHHUS, BBICOKOMOJIEKYIISIPHbBIE
COCIMHEHUS), 1aBaTh UM Ha3BaHUs 1o cucremarnueckoir HomeHknarype (IUPAC), a takxke
NPUBOAUTH TPUBUAJIBHBIC HA3BaHUS OTJEIbHBIX OPraHMYECKUX BELIECTB (STHUJIEH,
MPOIWICH, alleTUJIeH, 3TUJICHIJIMKOIb, TNIMUEPHH, (eHos, ¢opManbIeru, aueTalbIeriu,
MypaBbUHAas KHCIIOTa, YKCyCHas KHUCJIOTa, OJICMHOBas KHCIOTa, CTEapUHOBAasl KHUCIOTA,
TJII0K033, PPYKTO3a, Kpaxmall, LeJUTI0I03a, TIIHIINH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUIBl XUMHUYECKOW CBSI3M B OPraHUYECKHX
COCIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHUSI TPUMEHSATH TOJOXKEHUS TEOPUM CTPOEHHUS OPraHuYecKHX
BemecTB A. M. BytiiepoBa ist 00BsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHMSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (U3NYECKUE H
XUMHUYECKHE CBOMCTBA THUIHMYHBIX MPEICTAaBUTENICH pPa3IMUHBIX KIACCOB OPraHUYECKHX
BellecTB (MeTaH, 3TaH, dTHIICH, MPOMUJIEH, alueTwieH, Oyraauen-1,3, metundyranuen-1,3,
OEH30I1, METaHOJI, ITAHOJI, STWICHTIINKOIb, TIIULEPUH, (EHOI, alleTalbIeT U], MypaBbUHAs 1
YKCyCHas KHCIOTBI, [IJIIOKO3a, Kpaxmaj, LeJI0j03a, AaMHUHOYKCYCHasi KHUCIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HHUMU YPaBHEHUSMU COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHHUKH YTIIEBOAOPOTHOTO CHIPbs (HE(DTH,
OPUPOJHBIN Ta3, yroib), CHOCOOBI HX TeEepepadOTKM U MPAKTHUYECKOe MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh YMEHUI TIPOBOJAUTH BHIYUCIICHHS TI0 XUMHUUECKUM YpaBHEHUSM (Macchl,
00BbEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA pEaKLUU 10 U3BECTHBIM MAaccCe,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH ),
c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOU 3HAHUN OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, HUCIOJb3YEMBIX B XMMHHM TpPH HM3YUYEHHUHM BEIIECTB M XUMHUYECKHUX SIBICHHI
(HaOnrofieHne, W3MEpEeHHe, SKCIEPUMEHT, MOJECIUPOBAHME), HUCIOIH30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUA U1l TPHUHATHS PEHICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOIIOJATh MPaBHJIa TOJb30BAHUS XMUMHYECKOW TMOCYION H
1abopaTopHbIM O0OpyJIOBaHMEM, a TakXKe TMpaBuia OOpalleHUs C BeEllecTBaMU B
COOTBETCTBUU C UHCTPYKIIHMSIMHU 10 BBIMOJTHEHUIO Ta0OPATOPHBIX XUMHUECKHUX OIBITOB;
c(hOpMUPOBAHHOCTh YMEHHI TUJIAHUPOBATh U BBITIOJHATH XUMHUYECKUM DKCIIEPUMEHT
(peBpalieHus: OpraHMYECKUX BEIIECTB MPHU HATPEBAHHH, MOTYYCHHE dTHUJICHA U M3yueHUE
€ro CBOICTB, Ka4eCTBEHHBbIC pPEaKIMU OPTaHWMYECKUX BEIIECTB, JEHATypalus OeIKOB Mpu
HarpeBaHWM, I[BETHBIC pEaKIUH OEJKOB) B COOTBETCTBHH C TMpaBWIAMU TEXHUKH
0e30MacHOCTH MpH O0OpallleHHH C BellecTBaMU M JabOpaTOPHBIM 00O0PYAOBAHUEM,
MPEJICTaBISITh PE3YNbTAaThl XMMHUYECKOTO JKCIepuMeHTa B (opme 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (hOpMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;



c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIuio,
NOJy4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (cpencTBa MaccoBoil mH(popmauuu, VHTepHET M
JPYTHX);
c(OPMHPOBAHHOCTh YMEHUH COOJIIOJAaTh IpaBUa SKOJOTHMYECKH 11eJ1eco00pa3HOro
IHOBCACHHUA B 6LITy u Tle[OBOfI ACATCIIbBHOCTU B HCIAX COXPAHCHUA CBOCIO 340POBbA U
OKpYXXarollled IpUPOAHON Cpelbl, OCO3HaBaTh OMNACHOCTb BO3ACWUCTBUS Ha HKUBbBIC
OpPraHU3MBbl ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, NMOHMMas cMbici nokasarens [1/IK,
HOACHATh Ha MpHUMEpax CHocoObl YMEHBIIEHHS U MPEJOTBPALCHUS HX BPEIAHOTO
BO3JECHCTBUS Ha OPTaHU3M YEJIOBEKA;
JUId O00yYaroluXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3/10pOBbSI: YMEHHE INPUMEHATh
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BCIICCTB U XUMHUYCCKUX SIBJICHPII;'I;
JUIs CJIENBIX M CIa00BUIAIINMX OOYyYAIOUIMXCS: YMEHHE UCIOJIb30BATh PElbe(PHO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu XuMuIecKux Gopmyt.
11 KIIACC
[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHudecKas XUMHs»

OTpPaXkaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O XUMUYECKOM COCTaBIISIONIEH €CTeCTBEHHO-HAYyYHOH
KapTUHBI MHPA, POJIM XUMHH B MMO3HAHWUU SIBIICHUH TIPUPOABI, B POPMUPOBAHUH MBILILICHHS
U KYJbTYpHl JHYHOCTH, €€ (DYHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW JUIS PEIICHHS
INPAaKTUYECKUX 3aJau U SKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3JI0POBBIO U
OPUPOIHOI cperie;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
HOHSTHUS (XUMHUYECKHI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 2JIEKTPOHHBIC OPOUTAIN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPHULATEIbHOCTD, CTENEHb
OKHUCJICHHS, XMMHYECKasi CBs3b (KOBAJCHTHAs, WOHHAs, MeETaJUIM4ecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss pemeTka, THUMBl XMUMHMYECKHX PEaKLHUi, pacTBOp, JJIEKTPOJIUTHL,
HEDJIEKTPOJIUTBI,  JJIEKTPOJIMTHYECKAs  JUCCOLMALUSA, OKUCIHUTEIb, BOCCTaHOBUTEID,
CKOPOCTh XMMHMUECKOM pPEaKIMH, XUMUYECKOE PABHOBECHE); TEOPUHM M 3aKOHBI (Teopus
ANEKTPOJIUTUYECKON aucconranuu, nepuoauyeckui 3akoH Jl. M. MeHneneeBa, 3akoH
COXPaHEHHMsI MACCHI BEILIECTB, 3aKOH COXPAHEHHS U MPEBPAILECHUs SHEPTUU IPU XUMUYECKUX
peaKnusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXale B OCHOBE MOHMMAaHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHX SIBJICHH,
(dakTosoruyecKkue CBEIEHHS O CBOMCTBaX, COCTaBe, IIOJIy4YeHHUH U 0Oe30macHOM
UCMOJIb30BaHUN BA)XHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M HNPaKTUYECKOM
JESATEIIBHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHblE NMPU3HAKU MOHSATHHA, yCTaHABIUBATbh
UX  B3alMOCBA3b, HCIOJb30BaTh  COOTBETCTBYIOUIME  MOHATHS  IPU  ONHMCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPaIICHHUIA;

c(OPMHPOBAHHOCTh YMEHHI HCMOJb30BATh XUMHUECKYIO CHUMBOJIMKY [UIS COCTaBJICHUS
dbopMyn BeUIECTB M YpPaBHEHHM XUMHUYECKHX PEaKIHil, CHCTEMaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHaNbHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHUYECKUX BEUIeCTB (YrapHbIi Tras3,
YIJIIEKUCIBIN Ta3, aMMHUaK, raléHasl U3BeCTh, Herall€Has U3BECTb, IUTHEBAS COJA, MUPUT U
JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH OIpPENEeNATh BaIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX DPA3JIMYHOTO COCTaBa, BUJ XMMHUYECKOW CBS3U (KOBaJIEeHTHas,
MOHHAsl, METaJJIMYecKasi, BOJAOPOJHAs) B COECIUHEHUSX, THUI KPUCTAUIMYECKOW PEIIETKU



KOHKPETHOT'O BeIllecTBa (aTOMHasi, MOJIEKYJsSIpHAas, MOHHAs, METa/lInyecKas), XapakTep
cpenbl B BOAHBIX PaCTBOPAX HEOPTaHUYECKUX COCTMHEHHUIA;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPTraHMYECKUX BEILECTB
0 WX COCTaBy K ONpPEIEIEHHOMY KIIACCY/TPYIIE COCIWHEHUH (IIPOCThIE BEIIECTBA —
MeTaJIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);
c()OPMUPOBAHHOCTh YMEHUH pACKphIBaTh CMBICI Mepuoaudeckoro 3akona JI. W.
MenneneeBa M JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh AMEKTPOHHOE CTPOECHUE aTOMOB XUMHUYECKHUX
sneMeHToB 1-4 mnepuonoB Ilepuogmyeckoil cucrtembl XUMHUYECKHX djemeHToB [ U.
MeHeneeBa, UCMONb3ysl MOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOUTANINY», «IHEPTETHUCCKUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX AJIEMEHTOB U WX
COEeIMHEHUH 1o nepuoaam u rpymnmam [lepuoandeckoil cHCTEMbI XUMUYECKUX JIEMEHTOB /.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHUE CBOMCTBA
HEOPraHWYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB, TMOJATBEPXKAATh  CYIIECTBOBAHHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHMYECKUMHU BEIIECTBAMU C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATh XMUMHYECKHUE PEAKIMH M0 Pa3TMYHBIM
npu3HaKaM (4YUCIy W COCTaBy pPEarupyrolluX BEUIECTB, TEIUIOBOMY 3(PQEeKTy peakiu,
U3MEHEHHUIO CTENEeHEeW OKHCIEHHUS SJIEMEHTOB, OOpaTUMOCTH peaklud, Y4acTHUIO
KaTaauszaTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIATh YPABHEHUS PEAKIUN pPa3TUYHBIX THIIOB, MOJIHBIE U
COKpalI¢HHbIC YpaBHEHHUS pEaKIuii MOHHOTO 0OMEHA, YUUTHIBAsl YCIOBHS, IIPH KOTOPBIX 3TH
peaKIu UAyT 0 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUM MPOBOJAUTH PEAKITUH, TIOITBEPKAAOIINE KaY€CTBEHHBIN COCTaB
pa3IMYHBIX ~ HEOPTaHMYECKUX  BEIIECTB, PACIO3HABaTh ONBITHBIM IMYTEM  HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ITUX PEaKIIHif;
c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW PEaKIuu OT
pa3iauuHbIX (AKTOPOB; XapaKTep CMENIEHUS XMMHUYECKOTO PaBHOBECHSI B 3aBHCHUMOCTH OT
BHemHero Bo3zaeiicTeus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUECKHUE MPOIIECCHI, JIeKAIINE B OCHOBE
MPOMBINIUICHHOTO TOJYYeHHUs CEpHOM KHUCJIOTHI, aMMHaKa, a Takke C(HOpMUPOBAHHOCTH
npejacTaBieHUd 00 OOmMX HAy4YHBIX MPUHIMIAX M SKOJIOTMYECKHX Ipoliemax
XUMHUYECKOTO MMPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS C HCIOJB30BAHUEM TTOHSATHS
«MaccoBasi JI0Jsl BEIIECTBa B PAacTBOPE», OOBbEMHBIX OTHOILIECHUH Ta30B MPH XUMUYECKHX
peakImsIX, MacChl BEIIECTBa MM O0OBEMA ra3oB MO W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYacCTBYIONIMX B PEAKIMH BEIIECTB, TETUIOBOTO 3¢ dexTa
peaklM Ha OCHOBE 3aKOHOB COXPAHEHHUsI MAcCChl BEUIECTB, MPEBpALICHUS U COXPaHEHUs
SHEPTUH;



c(OpMHPOBAHHOCTh YMEHHMI COONIOAATh NMpaBHJa MOJb30BaHUS XMMHUYECKOH MOCYIOH M
7a0opaTOpHBIM  00OpPYIOBaHMEM, a TaKXe TpaBuia oOOpalieHUs C BEIIeCTBaMH B
COOTBETCTBUM C MHCTPYKLMSIMH 110 BBIITOJIHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIBITOB;
c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3zno)keHue NEpPOKCHIA BOAOPOJA B NPUCYTCTBHM KaTalIW3aTopa, ONPEICIECHUE CPENbI
pPacTBOPOB BEIECTB C IIOMOLIbIO YHUBEPCAIBHOIO HWHAMKATOPA, BIUSHHUE Pa3IMYHBIX
(GakTOpPOB Ha CKOPOCTh XMMHUYECKOH peakiUH, PeaklMd MOHHOIO OOMEHa, KauyeCTBEHHBIE
peakuuu Ha cyiabdar-, KapOOHaT- U XJIOPHA-aHMOHBI, Ha KaTHOH aMMOHMs, pELICHUe
AKCIEPUMEHTAIbHBIX 334a4y no Temam «Mertamis» u «Hemeramib») B COOTBETCTBUM C
NpaBUIaMU TEXHHUKH O€30MacHOCTH MpHU OOpaIIeHHWH C BEIIECTBAMH U J1a0OpaTOPHBIM
000pyI0BaHUEM, MPEJCTABIATh PE3yJIbTaThl XUMUYECKOTO 3KCIIEPUMEHTa B (pOopMe 3aIucH
YPaBHEHMH COOTBETCTBYIOUIMX pEAKIMA M (QOPMYJIUPOBaTh BBIBOABI HAa OCHOBE 3THX
pe3ybTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYI0 HH(OpMaIuio,
[0JIyYa€MYI0 U3 pa3HbIX MCTOYHHUKOB (CpeicTBa MaccOBOM KOMMYHHKanuu, MHTepHET u
JPYTUX);

c(OPMHPOBAHHOCTh YMEHUH COONIOJATh MpaBHJAa JKOJOTHYECKH IIeTIECO00Pa3HOTO
HOBEJCHUs B OBITY M TPYJOBOH JEATENBHOCTH B LENAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpYXKarollled IPUPOAHOM Cpelbl, OCO3HAaBATh ONACHOCTh BO3ACHCTBHS Ha IKUBBIC
OpraHu3Mbl ONPEIEIEHHBIX BEUIECTB, NMOHMMAas cMbici nokasartens [IJIK, moscHATe Ha
npuMepax CHOcOObl YMEHBUIEHHS] W NPEJOTBPAIICHUS HX BpPEAHOrO BO3ACHCTBHS Ha
OpraHU3M 4YEeJI0BEKa;

Ui 00yYaromuXcss C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI: YMEHHE TNPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUH;

JUTSL CJICTIBIX M Ca0OBHISAIINX OOYYAIOMIMXCS: YMEHHE MCIOIb30BATh PElbe(PHO-TOUCUHYIO
cucrtemy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuyeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
Ne (undposBbie)
HaunmenoBaHue pa3/e/ioB U TeM IPOrpaMMBbI Konrposbubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COeAMHEHUN A. M. 3 bubmorexa [IOK
https://myschool.edu.ru/
bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2 buomiorexa LIOK
' pel yr ALOpoa https://myschool.edu.ru/
29 HenpenenbHbie yrieBogopoabl: aaKkeHbl, 5 1 Bubmorexa [JOK
' aJIKaIUEeHbI, aTKHHbI https://myschool.edu.ru/
bubmoreka IIOK
2.3 ApoMaTudeckue yrieBoa0pobl 2 https://myschool.edu.ru/
24 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOJOB U UX 3 1 bubnnoreka [JOK
' nepepaboTKa https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
Bu6nmoreka IJOK
3.1 Crmpter. Oeron 3 https://myschool.edu.ru/
39 Anpaerunsl. KapooHoBbie kuciaoThl. CloKHbBIE 7 1 Bubmmoreka ITOK

3upsI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka LIOK
3.3 YIIeBozpl 3 1 https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeIuHeHus
bubmuoreka [IOK
41 AMUHBI. AMUHOKUCIOTHL. benku 3 htts://myschool.edu.ru/
Hroro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS
bubnmnoreka IJOK
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 https://myschool.edu.ru/
Hroro no pazgeny 2
OFBLIEE KOJIHYECTBO YACOB I10 24 5 5 httBH./6/nH0Te;<a IllcéK /
IIPOTPAMME ps://myschool.edu.ru
11 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHnoBanue pasjaeioB u TeM (uudposrie)
Kourpouabnbie IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenne atoMoB. [lepuonnyeckuil 3aK0H 1
1.1 [lepuoanueckas cucTeMa XMMHUYECKUX 3 buommorexa [IOK
' pHoa https://myschool.edu.ru/
anemenToB JI. 1. Menaeneera
bu6mmoreka IJOK
1.2 Crpoenue BemnectBa. MHOrooOpasue BeliecTB 4 https://myschool.edu.ru/
1.3 XUMUYECKUE peaKIInu 6 1 1 bu6mrorexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3znen 2. Heopranuueckasi Xummusi
bubmuoreka [IOK
2.1 Meramner 6 1 https://myschool.edu.ru/
butmmoreka [IOK
2.2 HemeTasI 9 1 1 https://myschool.edu.ru/
CBs3b HEOPraHUYECKUX U OPraHUYECKUX Bbubanoreka [JOK
2.3 2 httos:
BENIECTB ttps://myschool.edu.ru/
Hroro no pazneny 17
Pa3zgen 3. XuMus u ;Ku3HL
bubmuorexa [IOK
3.1 XHMHS 1 KH3HE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
NOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer oprann4eckoi XumMuu, €€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
2 Teopust cTpOeHUSI OpraHUYECKUX 1



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

coenquHeHuil A. M. bytnepoBa, €€ OCHOBHbIE
HOJIOKEHUS

[IpencraBnenue o knaccuukanum
opranuveckux pemiects. Homenkmarypa

3 (cucremaTnueckasl) U TpUBHUAJIbHBIE
Ha3BaHUs OPraHUYECKHX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHHUE,
FOMOJIOTHUECKUN psifg

5 MertaH u 3TaH — npocTenme
IPEJCTaBUTEIN aJIKaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA

7 OTWIIEH U MPOIMMIIEH — MPOCTEHIINe
IPEJCTaBUTENN AJIKEHOB

3 [IpakTuueckas pabora Ne 1. «Ilomyuenue
JTUJIEHA U U3YYEHHUE €T0 CBOMCTBY
Anxanuensl. byraguen-1,3 u

9 metunoyramuen-1,3. [lomyuenue
CUHTETHUYECKOT0 KayuyKa ¥ pe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTMUECKUHN psil. AUETHIIEH —
MPOCTEUIIINN MPEJICTABUTEb aIKUHOB

11 Brruucnenus no ypaBHeHUIO XUMHUYECKOM
peakuun

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsA3b yIrieBOAOPOJOB,
MPUHAJJISKAIINX K Pa3IMYHBIM KJlaccam

14 IIpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB:




NPUPOHBIN ra3 v MOMyTHbIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

[IpupoaHble ICTOYHUKH YIJIEBOAOPOIOB:

15 NPUPOIHBIN ra3 v MOMyTHbIE HEDTIHBIE
ras3sl, He()Th ¥ IPOIYKTHI €€ mepepaboTKu

16 KonrtponbHas pabora no pasaeny
«YTI1€BOIOPOIBI»

17 [IpenenbHble OJHOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 3TaHoI1. BoopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIIMIEPUH

19 @deHoJI: CTpOEHUE MOJIEKYJIbl, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbaeTuI U
areTanbIeru]. AUeToH

21 OHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCJIOTHI: MypaBbHHAs 1 YKCYCHAsI

99 [Tpaktnyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD)
CreapnHOBas ¥ OJIEWMHOBASI KUCIIOTHI, KaK

23 IPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MpIa KaK COJIM BBICIIHX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeiicTBIE
Crnoxuble 3(hUpbl Kak TPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. 'HAPOIN3 CIOKHBIX
3¢upos

26 Kupsl: runponuns, npuMeHeHHe,




Ouosoruueckas poJib KUpPOB
VYTaeBodbl: COCTaB, KiaccupuKaius.
27 Baxueiiiume npeactaBuTeNu: TII0K03a, 1
dpykTO3a, caxapos3a
28 Kpaxmait u 1esuios03a Kak mpupoIHbIe 1
TIOJIUMEPBI
KoHnTponpHas padora mo pazaeny
29 «Kucnopoacoaepkaiye opraHn4ecKue 1 1
COCIIMHCHUS
30 AMUHBI: METHJIAMUH U aHWJIHH 1
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC
31 OpTraHUYECKHUE COSAMHEHUS, X 1
Ouosiornyeckoe 3HaueHue. [lentuapt
39 benku xak npupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS
33 OCHOBHBIE TIOHATHS XHMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1
[TmacTmacchl, Kaydyku, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 5 2
[MPOTPAMME
11 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
o Tema ypoka Beero Kontpoabubie  IpakTuueckue m?:::ﬂﬁ uudposbIe
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl




XUMHUYECKUU AIEMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3akon u I[leprnonnueckas
cHCTeMa XUMHU4YeCKuX anemMeHToB /. 1.
MeneneeBa, uX CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHCHHH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xumudeckux ayemenToB .. Meneneena B
Pa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMU4ECKast CBsI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMaX.

HcTtuHHBIC U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

Knaccudukamnms 1 HOMeHKIaTypa
HEOpPraHWYeCKuX coeMHeHui. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccudukanms XumMuaeckux peakiuii B




HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEAKLMIX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH.
XUMHUYECKOE PAaBHOBECUE

10

11

12

[IpakTrueckas padota Ne 1. «BiustHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

DnexTponauTuyeckas aucconuanus. [lonsrue
0 BOJIOpoIHOM mokazarene (PH) pactopa.
Peakniuu nonHoro oomMeHa. I'maponu3
OpPraHWYECKUX M HEOPTaHMYCCKHUX BEIICCTB

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

peakuuu. [TonsTre 00 anexTponuze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontposnbnas paboTta mo pazaeny
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CUCTEME XMMHUYEeCKUX dieMeHnToB [1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METaJIJIOB

15

16

CrmuaBsl METaLIOB. DJIEKTPOXUMUYECKAN PSIT
HaIpsHKEHUH METaJUIOB

XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJIJIOB (HATPUIA, Kaluii, KalblUi, MarHUH,
AITIOMUHUNA) U UX COCTUHEHUN




17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX
COCTMHEHUN

[IpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Mertamisn»"

Hemeraimiel, ux monoxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3nYECKUE CBOMCTBA HEMETAIIJIOB.
AJoTponus HEeMETaUIOB (Ha MPUMEpPE
KHCIIOpoJia, cephl, hocdopa u yriepozaa)

22

23

24

XHAMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COECIMHEHU I

XuMHUecKue cBoiicTBa a3oT1a, Gocdopa 1 ux

COCIMHEHUI

XHWMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

27

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

O0001IeHrEe U CHCTEMATH3AIM 3SHAHUN 110
teme «HeMeramas». Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKI_[I/Iﬁ 58
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTBI

IIpakTuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME




"HemeTtamasr"»

KonTponbhas pabora no temam «MeTtasuibi»

28 1
u «Hemeramibny

29 Heopranunueckue u opraHu4ecKkue KUCIOThL. 1
Heopranuueckue u oprannyeckue OCHOBaHUS
AMpoTepHbIC HEOPraHUYECKHE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIICCTB
Posb xumun B 00ecTieueHUN 3KOJIOTHICCKOM,

31 JHEPreTHYECKOHN U MUIIEBOMN 0€30MacHOCTH, 1
Pa3BUTHUU MEIUITHHBI
[IpencraBienust 06 0OIMIMX HAYYHBIX

32 MIPUHIMIIAX TPOMBILIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U MaTEPHATIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







