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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30oBaTENbHON MPOTrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJATIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHCTEeME XHMUYECKOro o00pa3oBaHHsA. OTU ILEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUPOIHOI cpene. Peanusyercs xuMuyeckoe oOpazoBaHre 00y4yarolnxcs Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HA4YEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAaKXkKe C y4ETOM O0IIHX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/I0POBBSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUs» 1 «OO011ast 1 HeOpraHUyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpU M3YYEHUM IMpeaMeTa 00ecrneyrMBaeT BO3MOXHOCTh PACCMOTPEHHUsT BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWHM Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U DJIEKTPOHHBIX MPEACTaBICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs TNEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETHYECKHM MaTepual u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYECCKUX M METOJOJOTHYSCKUX ITO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HayKaMH, pacCKphIBalOT €€ poJib B TO03HABATEIBHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJarouXxcsi MUPOBO33PEHYECKON OCHOBBI /JIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pElIeHUs TPOTHBOPEUMI MEXIy HOBBIMU (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B murane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS U COLUANIM3AINH  OOYYaIOLUXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUS MPoOJieM, MMOUCKa, aHAIN3a U
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpPOBHE cpemHero oOmero o0pa3oBaHUsl, TMPU  ONPENCICHHH  COJEpKaTeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATEIIbHOCTH YeNOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBASIIOTCS:

e (dopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMHA Kak BaKHEWIIEH cocTaBistoLIeit
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GOpMUPOBAHHE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB H
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKHX SBICHUH, HIMEIOIIHUX MECTO B MMPUPOJE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, conepkarenbHasi XapakTepUCTUKA LieJe U 3a/7a4y U3ydeHus MpeamMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJEep)KaHUusi OO0ydyeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M MPUMEHEHHS WX B PEaTbHOM KU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHUpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOM JUYHOCTH, TOTOBOM K caM0OOOpa3oOBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIIBHOE 3HAUYEHUE JJI PA3IMYHBIX BUIOB JESITEIBHOCTH: PEIICHUs MpobieM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIMUSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIC MH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUM, €€ BaXHOW poONM B  pEIIeHWH TJI00albHBIX  MpoOJeM  paloOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYalUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO61iee yuCiIO YacoB, OTBEAEHHBIX U U3YUEHUS XUMUHU, HA 0a30BOM YpOBHE CpEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COILEPKAHUE OBYYEHMUA 10 KJTIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

[Ipeamer opraHn4eckoil XMMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYECHHUE B MOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (HOpPMYIBl OpPraHMYECKHUX BeEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COETUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYecKHx  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAILCHUIO OPTaHUYECKHUX BEILECTB IIPH HArpeBaHUU (IIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENN aJKaHOB: (U3UYECKUE U XHMMHUYECKHE CBOICTBa (peaklUuu 3aMelieHus U
TOpEHUs ), HAXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — MNPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHIINN MPeCTaBUTENb aJIKUHOB: COCTaB, CTPOCHHE, (U3NYECKUe U XUMUYECKUE CBOMCTBA
(peakuuu rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIK, TOPEHHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIil Ta3 u monmyTHbIE HE(PTSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TMEPEeroHKa, KPEeKUHT
(TepMuyUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKThI €ro nepepadboTKu.

OKCIEpUMEHTAIbHbIE METO/Abl M3YUYEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTombpy», MoieanpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOTO BEIIECTBAa WJIM MPOAYKTAa peakluy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckie coeiNHEHUs!

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKUE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TrajJoreHOBOJOPOJIaMH, TOpPEHHUE),




npuMeHeHue. Bogopoiueie cBs3u MeXAy MOJIEKyJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOoja
Ha OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. JTUJICHTINKONb W TJIMIEPUH: CTPOCHHE, (U3WYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opranu3Mm uesnoBeka. [IpumMeHeHue TiaullepuHa U
STUJICHTJIUKOJISL.

@DeHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKUE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemownwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (usnueckue u
XMMUYECKHE CBOMCTBA (peaklUMM OKHUCICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIC PEAKIINH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
cTpoeHue, pu3nveckre 1 XMMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIIus
Tepu(UKaAMK), TOJNydeHHEe W npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnosxuble 2Gupbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YTneBoapl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapupsl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAEHHE B IPUPOJIE,
npuMeHeHue, ononorunueckas poib. Dorocunres. OpykTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA KpaxMaia (THAPOIN3, KaYeCTBEHHAs pEaKLUs C HOJIOM).

DKCIepUMEHTAIbHbIE METOJIbI W3Y4YEHHUs BEIIECTB W UX IMPEBpAIICHHUI: MPOBEICHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE HTaHoia okcugoMm meau(ll)), MHOTOATOMHBIX
CIUpTOB (B3auMojelicTBUE TinlepuHa ¢ ruapokcuaoM Meau(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(ll), B3aumopeiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3anaumn.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa pEakUMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNUS.

AMHMHOKHUCIOTBHI Kak aMdoTepHble opraHuyeckue coeauHeHus. Dusnyeckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMiKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuabl.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuuHas, BTOpuYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENIKOB: THUIPOJIM3, JEHATypaLus,
KaueCTBEHHBIC PEaKIINK Ha OEJKHU.

DKCTepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEeBpalIeHUI: HAOIIOIEHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JCHATypalusi OETKOB TpPHU HArpeBaHWU, IIBETHHIE
peakiuu OETKOB.



BbicokomosieKyJIsSIpHBIE COeIMHEHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNN — IIOJIMMEPU3ALUS U MIOJTUKOHICHCALIUS.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
o0Opa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanm3zanust MeXIpeaMETHBIX CBS3€H MPU MU3YYEHUU OopraHuydeckor xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIIOTe3a, 3aKOH,
TEeOopus, aHaiu3, CHUHTE3, KiIaccupuKaluus, TI[EePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEHHE,
3KCHEPUMEHT, MOJECITUPOBAHUE.

®u3nka: MaTepusi, FJHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIrEeTUUECKUN YPOBEHD,
BELIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETMUMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

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

TexHoIorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAaHUSI, MOIOIIUE CPECTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MTpenaparsl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KVIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHHU

XuMuyeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. JEKTpOHHass 000J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTb. OCOOCHHOCTH
pacripesie/IeHus] JIEKTPOHOB MO OpOUTaNIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucreMa XuUMHUYECKHX dneMmeHTtoB J[. M.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHUYECKHX
anemeHToB JI. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aKOHa B Pa3BUTHH HAyKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuABbl XUMHYECKON CBsI3U (KOBaJEHTHas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DJIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 1o
BEIL[ECTBA B pACTBOPE.



Knaccudukanmust HeopraHuueckux coenuHeHuid. HomeHknaTypa HeEOpraHUYECKHUX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPraHMYECKUX BEUIECTB, MPUHALIEKAIIUX K Pa3InYHbIM
KJIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakIUil B HEOPraHUYeCcKOW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (hakTopoB. OOpaTHMbIe peaklUu.
Xumnueckoe paBHoBecHe. (DaKTOpbl, BIUSIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTnyeckas aucconuanus. CuibHbIe W ciadble 37eKTpoauTsl. Cpena BOIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHas, IIE€JI0YHasl.

OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJieJIe KPUCTAJUIMUECKUX PEIIETOK, HAOMI0JEeHUE U ONMCAHWE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTallM3aTropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), MPOBEICHHE NPAKTUYECKOH paboThl «BnusHue pa3nuyHbiX (HaKTOpOB Ha
CKOPOCTb XUMHYECKOU PEAKIIM».

PacuérHrble 3amaumn.

PacuéTel 0 ypaBHEHUSIM XUMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl C UCMOJIb30BAHNEM IOHSATHS «MAacCOBasi J10JIsl BEIIECTBAY.

Heopranuyeckas xumusi

Hemeramnbl. Ilonoxxenne HemerauioB B llepuoguyeckoit cucremMe XUMHUYECKUX
anementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI atoMoB. (Du3Hueckue CBONCTBA
HEMETAaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETa/UIoB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meramnos B [lepruogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIulaBbl METAIOB. DIEKTPOXUMHUYECKUN pPsiJi HAMpsKEHUH
METAaJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIUX METAJIOB (HATPHUM, KaJlWdid, KaJdbI[Md, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeNe30, Me/ib) U UX COeTUHEHUH.

O61me cnocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3ydYeHHe
KOJUIEKIIMU «MeTajulbl U CIUIaBbl», OOpa3lOB HEMETAUIOB, DPEIIEHUE AKCIEPHUMEHTAIbHBIX
3a1a4, HaONIOJIeHME W  ONHMCAHWE JIEMOHCTPAllMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3aMMO/ICHCTBUE TUIPOKCHAA ATIOMUHHS C PacTBOpaMHU KHUCJIOT U IIENOuYel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.



XuMHUS 4 )KU3Hb

Ponp xumuu B 006ecrie4eHHH 3KOJIOTUIECKON, SHEPTeTUYECKON U MUIIEBON OE30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HAydHBIX METOJAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKIui.

[IpencraBinenuss 00 OOMUX HAyyHBIX NPUHLUIAX [POMBIILICHHOTO MOJYyYEHUs
BAKHEMIIMX BEILIECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUANOB: BAXKHEHIIHNE CTPOUTENbHBIE MaTepHabl,
KOHCTPYKLIMOHHBIE MaTepUallbl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl JJis SJICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKHe U MUHEpaIbHbIe y100pEHUSI.

XuMHUST U 3]I0POBbE YEJIOBEKA: MpPaBWJIa UCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BAHMSI PENapaTOB OBITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXIpeIMETHBIX CBS3EH MPHU W3YYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OoCyIIECTBIIICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHSTHH, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OT/ACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEpPrusi, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HM3O0TOIL,
pPaZloOaKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBA, PU3NUYCCKUE BEIIMYNHBI U €IMHUIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIIIICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETHHBIX MaTepuasos, CEeJIbCKOXO035ICTBEHHOE MIPOU3BOICTBO, MUIeBast
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIHMOHHBIX MaTepUajoB, AJIEKTPOHHAS MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBiuBaeT TPeOOBaHHUS K peE3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
IporpaMM CpeaHero obmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3padOTKM IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJO0M B CTPYKTypEe JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAMeTra «XHUMHS» Ha YPOBHE CpeIHero ooimero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIONINUE!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHLHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMHU, TMPUCYUIUMHU LEJIOCTHOM CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTH JKU3HECHHBIE TIaHBI.

JImdHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M  BOCHUTATENBHOM JE€ATEIBHOCTH B COOTBETCTBUHM € T'YMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€alaMd POCCUHCKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HhopMHUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW MAEATENbHOCTH OOYy4arolMXcs [0 pealn3aluu
IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

OCO3HaHHS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IT03HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJEAUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh Pe3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, TOCTOSSHHOTO TPYZa YYEHBIX U IPAKTHKOB;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOIO IIOBEJICHMS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHsT MIpaBU OE€30MacHOro OOpalleHUsl C BEIIeCTBAaMH B OBITY, ITOBCEIHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NPUBbIYEK (YHNOTpeOJeHUs AJKOIOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUM MPaKTUYECKUX 33a7ad COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rMYecKOro BOCIMTAHMA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH MCIIOIb30BAaHUS TOCTUKEHUIN XUMUM ISl PEIIEHUs] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEJOTBPAILAT HX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOJIOTHH XeMopoOu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHM YCIEITHOTO TPyAa U SKOJIOTHYeCKH KOM(GOPTHOM KU3HU KaKOTo 4iieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYXKAIOIIEro MHUpPa M MPOUCXOISAIIUX B HEM H3MEHEHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C TEJBIO MTOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIHCKOMN JACATEIHHOCTH,

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pa3IMYHBIX chepax MmpodecCHOHATBHON
JIeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXIUCIUTITHHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1EJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIH (aKT, IPUHIMUII, TUIIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHsI, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAIbHBIC yueOHblE  JCHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHHe (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAaIOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh M aKTyalM3HpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IEeNN JeATeTLHOCTH, 3aJlaBas TMapaMeTpbl U KPUTEPUH HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MTOCTABICHHBIMU LIEJISIMHU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIUE MTOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTHUBHBIC, JCIYKTHBHBIC, II0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O00OOLIEHHS M BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBO4YHblE TOcoOus, pecypcsl MHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIMOJIHEHHS YUeOHBIX 33a]1au ONpeIeIEHHOrO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATIIATHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEH pe3yJbTaTOB MO3HABATEIbHON AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluy y4eOHOro Ipoekta U (OpMYJIMpPOBATh BBIBOJBI IO pe3yibTaTaM IPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh M MO0 Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATH
IpeylaraéMblii alrOpUTM JIEHCTBUN IPU BBIOJHEHWH Y4EOHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHaIW3a U
CaMOOLIEHKHU.

NPEJMETHBIE PE3YJIbTATHI 10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(OPMHPOBAHHOCTb IPEJICTABICHUI O XMMUYECKOH COCTaBIAIONIEH €eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOIBI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHMUECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOINOJArarolue
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIFHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpall€éHHas), MOJb, MOJSpHAas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKLUMOHANbHAS TPy, paJuKan, HU30Mepus, U30Mepbl, TOMOJOIMUYECKHM psl, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEpIKalINe COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHUECKHME 3HAHUSA, JIe)KAIUEe B OCHOBE ITOHUMaHUS
INPUYMHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOJIOTUYECKHE CBEAEHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJb30BaHUHU BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKON JeSITeIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKT€pPHbIC PU3HAKK MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME OHATHS IIPH ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHMUECKUX BEIIEeCTB
Y ypaBHEHUN XMMUYECKHX pEaKlUi, U3rOTaBJIMBATh MOJEIN MOJIEKYJ OpPraHMYeCKHX BEIECTB
JUTSL WJUTFOCTPAIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBY M CTPOCHHIO K OINpeNeN€HHOMY KIacCy/Tpynie COoelnHEHHH
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHs o cucremMarndeckoii HomeHnkmatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJIbHBIE HA3BAaHHs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUIeH, JSTHIEHIJMKONb, TJIHMLUEPUH, (eHOo, (GOopMaibAerull, aneTalbIeru], MypaBbHHas



KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KHUCIIOTa, TJII0K03a, (GpyKTO3a,
KpaxmMaJ, LeJITI0103a, TJULHH);

c(OPMUPOBAHHOCTh YMCHHSI OINPEACIATh BHJBI XHUMHYECKON CBS3H B OPraHUYCCKUX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa mist 00bsSCHEHUSI 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTIIUKOIb, TJIMIEPHH, (EHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeIUI0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX pEakUul C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTIECBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU TPOAYKTA PEAKIIMH 10 WU3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TPH H3YYCHUH BEHICCTB M XUMUYCCKUX SIBICHUU
(HaOnrofieHWe, W3MEpPEHHWE, OSKCIICPUMEHT, MOJACIUPOBAHUE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUX, CBI3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBWIA MOJH30BAHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHus OPraHUIEeCKUX BEIISCTB MPH HArpeBaHUU, MOJyYeHUE ITHIICHA U M3YYCHHE €T0
CBOWMCTB, KAaUeCTBCHHBIC pEAKIIMH OpPTraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHU
HarpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTH
npu OoOpallleHUuu C BEIIeCTBAaMHU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHUN COOTBETCTBYIONIUX PEAKIMH U
(GopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHYECKYI0 HHGOpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTrHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWIa DKOJIOTHYECKU IIeJIECO00Pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON cpeipl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE OPTaHU3MBI
OTpeAeNIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
nmpuMepax CrocoObl YMEHBIICHHUS M TPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M
YeIIOBEKA;

JUIsE 0OYYaIOIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,



JUISL CIIENBbIX W CIA0OBUIANIMX OOYYaroONIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins mis 3anucu XuMu4eckux popmy!.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HEOpraHW4ecKas XUMHs»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM ais
pelIeHUs] NPaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIIOJIATrAIOLINE
HOHSTHS (XMMHYECKHUIl DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETa/NIM4YecKas, BOJOPOIHAA),
KpUCTAJZIMYECKass  pelETKa, TUIBI  XMMHUYECKMX  peakUud, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIIHUTENb, BOCCTAHOBUTENDL, CKOPOCTh
XMMHUYECKON  peakluH, XHMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuii 3akon [l WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peaKMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHM $A3BIK XHMHUH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKalue B OCHOBE IIOHMMAHHA IPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBJICHHUH,
(akToJIOrMYecKre CBEJCHUS O CBOWMCTBAX, COCTaBe, MOJYyYEHUH M OE3011aCHOM HCIOIb30BaHUU
BaXHEHIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON IEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTE€pPHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIME IMOHATUSA NPH ONMCAHUU HEOPTraHUYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISl COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUs OTACIBHBIX HEOPraHMYECKHX BEIIECTB (yrapHblid ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COjJa, MUPHUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpPEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIMYecKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYEeCKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIeCTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCHbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacCKpbhIBaTh CMBICH mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepnonos lleproanyeckoit cucTeMbl XUMHUYECKUX 371eMeHTOB /1. U.
MeHeneeBa, HMCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE



YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUH I10 nepuoaam U rpynnam [lepuoandeckoil cucTeMbl XUMHUYECKUX 31eMeHTOB 1. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMHM XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYyLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHMYECKMMM BEIECTBAMM C IIOMOIIBIO YPAaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULUUPOBATh XMMHUYECKHE PEAKLUU I10 Pa3IUYHbIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLuy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIC YPAaBHEHUS PEaKLMi MOHHOIO OOMEHa, YUWThIBasl YCIOBMs, IIPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIONINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTaHOBHUTEIbHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX peaKLuii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasn4HbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTr0 paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiictsus (npunuun Jle llatense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepu30BaTb XMMHUYECKUE IIPOLECCHI, JEKalIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOM KHUCIOTHI, aMMHAKa, a TakkKe cPOopMHUPOBAaHHOCTh
npezcTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMHUYECKOIro
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAMTH BBIYMCIEHUS C MCIOIb30BAHUEM MOHSTHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUM Ta30B INMPU XMUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJUYECTBY BEIECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAKXKE MTPpaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 10 BBIIIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, ONPEIENIEHUE CpPeJbl
pPacTBOPOB BELIECTB C MMOMOIIIBIO YHUBEPCATBHOIO MHUKATOPA, BIUSHUE PA3IUYHBIX (aKTOpPOB
Ha CKOPOCTb XMMMYECKON peaKklUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEaKIMM Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTATIBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0€30I1aCHOCTH NP OOpAIlEHUH C BEIECTBAMH U JIAOOPaTOPHBIM 000pYJOBAHUEM, NPE/ICTABIISATH
pe3ybTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3MPOBAaTh XMMHUYECKYI0 HH(MOpMAIHNIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHUKauuu, VHTepHET u
JPYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaIOIIe MPUPOJIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
ornpeAeNéHHBIX BEUIECTB, MOHMMAasi cMblch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsl O0y4aroIuXcs C ONPAHUYEHHBIMA BO3MOXHOCTSIMU 3JI0POBbS: YMEHUE IPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA,

JUISL  CIIETIBIX M CJA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE MCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu XuMuaeckux GopMyir.



TEMATHYECKOE INIAHUPOBAHHME 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4YeCKOM XUMUM
IIpenmer opranuyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTI€eBOJOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, 5 1
' aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKe yrieBoaoposl 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux repepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' Cnoxuble dGupbI
3.3 VrneBoasl 3 1
Wroro no pazueny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

41 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazueny 3
Paszgea S. BoicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkitnonepHoe oduiectBo «M31aTenbcTBO
«IIpocBemenue»

» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AKI_[I/IOHepHOG O6HICCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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