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INOACHUTEJ/IbHAA 3AIIMCKA

[IporpaMma Mo XMMHUHK Ha YPOBHe CpeJHEr0 0611ero obpaszoBaHus pa3paboTaHa Ha
ocHoBe ®PesiepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06 o6pa3oBaHuu B Poccuiickoi
depepauuu», TpebOBaHUM K pe3yJibTaTaM OCBOeHUsl ¢ejepasibHOM 00pa3oBaTe/bHOU
nporpaMMmbl cpefHero ob6buiero o6pasoBanHuss (POII COO), mnpejcTaB/ieHHbIX B
denepasbHOM TOCYyJAapCTBEHHOM ob6pa3oBaTesbHOM cTaHgapte COO, ¢ yuyéToMm
KoHuenuuu mnpenojaBaHUsi y4yebHOro mnpeaMeTa «XuMHUsS» B 00pa3oBaTesbHbIX
opranusauusax Poccuiickoii ®epepanuy, peanu3yroUidx OCHOBHble 06pa3oBaTeJsbHble
NpOTrpaMMBbl, U OCHOBHBIX MOJIOKeHUU «CTpaTeruy pa3BUTHA BOCIUMTAHUA B Poccruickon
®epnepauuu Ha nepuoa go 2025 roga» (Pacnopsizkenue IIpaBuTtenbctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJX0/l0B K pa3paboTKe MpOrpaMMbl 10 XUMUH, K OINpeeseHUI0 001ei
CTpaTeruu oOy4YeHHs, BOCIMTAHUS W Pa3BUTHUs OOyYaIOIIUXCS CPeACTBAMHU Y4eOHOro
npeaMeta «Xumus» ajs 10-11 knaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHIENTYalbHbIE
nosioxkeHus: ®T'OC COO o B3aMMOOOYCJOBJEHHOCTU LieJied, cojJiep)KaHusl, pe3yJbTaToB
006y4yeHUs1 U TPeOOBAHUM K YPOBHIO MOATOTOBKH BbINYCKHUKOB.

XuMuueckoe o6pa3oBaHHUe, MOJIy4yaeMoOe BBINYCKHUKAMH 0011e06pa30oBaTebHON
OpraHvsaluy, SBJSETCS HEOThEMJIEMOM 4YacTbl0 HUX 00pa30BaHHOCTU. OHO CJIYKUT
3aBeplIAOIIMM 3TaloM peaju3allid Ha COOTBETCTBYWOILEM eMy 6a30BOM YypOBHeE
KJIIOUEBBIX IJeHHOCTEeH, NPUCYILUX 11eJIOCTHOU CUCTEME XMMHUYECKOro 0O6pa3oBaHUS. ITU
LIEeHHOCTH KacalTcsl MO3HAaHMUS 3aKOHOB NpPHUPOJbl, GOPMUPOBAHHUS MHUPOBO33pPEHUS U
00111el KyJIbTYphI YEJIOBEKA, a TAaKKe IKOJIOTUYECKHM 0O0CHOBAHHOI'0 OTHOLLIEHUS K CBOEMY
3/10pOBbIO U MPUPOJHOU cpefie. Peasin3yeTcs xuMuyeckoe 06pa3oBaHUe 0Oy4alOLUXCA HAa
YpPOBHE CpeAHero o061iero o6pa3oBaHUs CpeJCTBAaMM y4eOHOTo MpeaMeTa «XUMUSI»,
colep>kaHUe U NOCTPOeHHe KOTOPOro ompeziesieHbl B MPOTrpaMMe MO0 XUMHHU C YYETOM
cnenMPprKU HayKHd XUMUHM, €€ 3HaUeHUs B IO3HAHUM MPHUPOJABLI U B MaTEpPUATIbHOUN KU3HU
oblecTBa, a TakKke C Y4YETOM OOIMX IeJed W NPUHIUIOB, XapaKTepU3YIOIUX
COBpPEMEHHOE COCTOSIHME CUCTEMbI CpeJjHEro o0061lero obpa3oBaHusi B Pocculickoit
denepauuu.

XuMHUs KaK 3JIEMEHT CHUCTEMbl €CTeCTBEHHbIX HAyK WrpaeT 0cCo0yw poJib B
COBpEeMEHHOM LMBUJM3aLUK, B CO3JAaHUM HOBOM 6a3bl MaTepuaJbHOW KyJabTypbl. OHa
BHOCHUT CBOM BKJaJi B OpMUPOBaHME PAllMOHAJIBLHOTO HAYYHOTO MbIIJIEHUS, B CO3JaHHE
L|eJIOCTHOTO TMpeJCTaBJeHUs1 006 OKpy»XawlleM MHpe KaK O eJUHCTBe MpUpOJbl U
yesJ0BeKa, KOTOpoe (GOpMHUPYeTCS B XMMHUU HA OCHOBE NOHMMAaHUs BeIECTBEHHOTO
COCTaBa OKpYXawlIllero MUpa, 0CO3HAaHUS B3aMMOCBA3U MeX/y CTPOeHHEeM BeLleCTB, UX
CBOMCTBAMHU U BO3MOXXHbIMU 00/1aCTSIMU IPUMEHEHUS.

TecHo B3auMoOAeWCTBYsl C JpYyrMMH eCTeCTBEHHbIMM HayKaMM, XUMHUA CTajaa
HeOT'beMJIEMOM YAaCTbI0 MUPOBOU KYJbTYpbl, HEOOXOAMMbBIM yCJIOBUEM YCHELIHOTO TPyAa
Y J)KM3HM KaXKJ0ro 4jeHa obiuiecTBa. CoBpeMeHHas XMMUs KaK HayKa CO3WaTeJsbHasl, Kak
HayKa BbICOKMX TEXHOJIOTMW HampaBJieHa Ha pelleHde TIJ00ajJbHbIX MpobseM
YCTOMYUBOIO pa3BUTHUA YesioBeYyeCTBA - CbIpbeBOM, 3HepreTU4eCKOMW, MULIEeBOH,
3K0JIOTUYECKOM 6€30MacCHOCTHU U 0XpPaHbl 3/J0POBbSI.

B cooTBeTCTBUM C OGLUMHU LeJSIMU Y IPUHLUIIAMU CPeIHErO 001 ero o6pa3oBaHus
comepkaHue mnpeaMera «Xumus» (10-11 kjaccel, 6a30BbIA  YpOBeHb H3Y4YeHUS)
OPHEHTHUPOBAHO MPEHMMYILIECTBEHHO Ha OOLIEKYJbTYPHYI MNOJTOTOBKY OOyYaroIIMXcs,



HeOOXOAMMYI0 KM /JJi1 BbIPAaOOTKM MHPOBO33pEHYECKUX OPUEHTHUPOB, YCIEIHOro
BKJIIOYEHUS B KM3Hb COLIMYMa, MPOJOJKeHUS 00pa30BaHMA B pa3/IMYHBIX 00J1aCTAX, He
CBA3aHHBIX HENIOCPE/CTBEHHO C XUMHEMU.

CocTaBiAOIKMMY NpeaMeTa «XUMUA» ABJSATCA 6a30Bble Kypchbl - «OpraHuveckas
xUMUsi» U «001lass ¥ HeopraHuyeckasi XMMHUsI», OCHOBHbIM KOMIIOHEHTOM COJiep:KaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 6a30BOM HayKH: CUCTEMA 3HAHUM 110 HEOPraHUYECKOW XUMUHU
(c BKJIIOYEHMEM 3HAHHUM U3 06lled XMMHUH) U OpraHuyeckod xuMuu. PopMupoBaHUe
JlaHHOM CUCTeMbl 3HAaHUW INpPU HU3YyYeHHUU IIpeAMeTa obecliedyMBaeT BO3MOXXHOCTh
paccMOTpeHMUsl BCero MHOroo6pasusl BellleCTB Ha OCHOBe OOLIMX MOHATUH, 3aKOHOB U
TEOPUU XUMUU.

CtpykTypa copepxaHuss KypcoB - «OpraHudeckass xumuss» U «06masg u
HeopraHuuyeckas XUMHUs» CpOPMHUPOBaHA B MPOrpaMMe 110 XMMHUH HAa OCHOBE CUCTEMHOTO
N0/X0/la K U3y4YeHUI0 y4eOHOro MaTepHuasa U 06ycj0BIeHa UCTOPUYECKU 060CHOBAHHBIM
pa3BUTHEM 3HAHUW Ha ONpeJie/IEHHbIX TeOpeTUYeCKUX YpOBHAX. Tak, B Kypce
OpPraHUYeCKOM XMMHHU BelecTBa PacCMaTpPUBAIOTCA HAa YPOBHE KJIACCHUYECKOW TeOpUH
CTPOEHUs] OpraHUYeCKUX COeJMHEHUH, a TaKXKe Ha YpOBHe CTepeOXUMHUYECKUX U
3JIEKTPOHHBIX NpeJACTaBJeHUN O CTpoeHUU BelllecTB. CBeJleHUs1 06 M3y4yaeMbIX B Kypce
BellleCTBax JAlTCd B pPa3BUTHU - OT YIJIEBOJOPOJOB [0 CJIOXHBIX OHOJOTHYECKH
aKTUBHBIX COeJJMHEHUWH. B Kypce OpraHM4yecKOM XUMHUH TOJY4YalOT pa3BUTHE
cbopMHUpOBaHHbIe Ha YpPOBHE OCHOBHOrO 00I1lero o6pa3oBaHUs MepBOHAYaJbHbIE
npeJiCTaBJeHUss O XHWMHUYeCKOM CBf3H, KJAACCUPUKALMOHHBIX IPU3HAKaX BellecTs,
3aBHCHUMOCTH CBOVCTB BEeLEeCTB OT UX CTPOEHUS, O XUMHUYECKOM peaKLUH.

[lon, HOBBIM yrJOoM 3peHHUs B TIpeaMeTe «XHMHUA» 06a30BOTO  YPOBHSA
paccMaTpuBaeTcs HM3y4YeHHbId Ha ypOBHE OCHOBHOro o06Liero o6pa3oBaHHUA
TeopeTUYeCKUH MaTepuas M (aKToJOrhuyeckve CBeJleHUsl O BellleCTBaX M XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «0611asd U HeopraHuyeckass XMMHUSA» 00y4aroLuMcs
IpeJoCTaB/sAETCd BO3MOXXHOCTb O0OCO3HaThb 3HauyeHHWe NepUOAUYECKOro 3aKOoHa C
oblLIeTeOpeTUYECKUX U MeTOJ0JIOTUYECKUX MNO3ULMH, I/Iy6ke NOHATb HCTOPUYECKOe
M3MeHeHHWe JYHKIUMA 3TOro 3akoHa - OT 06o060mawiled A0 OO0bACHAWILEA U
IPOTHO3UPYIOLEH.

EnvHasg cucrteMa 3HaHMM O BaXHEWIIMX BellleCcTBaX, WX COCTaBe, CTPOEHMH,
CBOWMCTBaX M INPHUMEHEHHWH, a TaKXe O XUMHYECKUX peaKLUAX, HUX CYILIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHUA JomnoJiHsgeTcd B Kypcax 10 u 11 kKsaccoB 3jieMeHTaMH
coZiep»KaHUsl, UMEWLUMHU KyJbTYpPOJIOTHYeCKUHM U NPUKIAJHOW XapakTep. JTU 3HAHHUA
CIOCOOGCTBYIOT NMOHMMAHUIO B3aMMOCBSI3U XUMHUM C JAPYTMMH HayKaMH, pacKpblBalOT eé
posib B NO3HaBaTeJbHOW M MNpPaKTUYECKOH JesTeJbHOCTH YesJoBeKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBaXKEHUS K IpOLecCy TBOpYecTBa B 00JIaCTU TEOPHUM U INMPAKTHUYECKUX
NPUJIOKEHUH XMMHH, [OMOTalT BBIINYCKHUKY OPUEHTHPOBATbCA B OOLIECTBEHHO U
JIMYHOCTHO 3HAYUMBIX Mpo6JieMax, CBA3aHHBIX C XWMHeH, KPUTHUYECKH OCMBICJIMBATH
MHPOpMaLHMI0 U IPUMEHATD eé /il ION0JHEHUs 3HaHUH, pellleHUs] UHTe/JIEKTYaIbHbIX U
3KCIepUMeHTa/IbHbIX HCCAe/l0BaTeJbCKUX 3aZad. B 1enoMm cozepxaHue y4eOHOTO
npejMeTa «XMMHSI» JAHHOTO ypPOBHS U3y4eHHUs OpPUEHTHUPOBAHO Ha (OpMHpOBaHUE Y
00y4yarLUXCsd MUPOBO33pPEHYECKOW OCHOBBI J11 MOHUMaHUs GUI0COPCKUX UAEeH, TaKUX
KaK: MaTepuaJbHOe eJMHCTBO HEOpPraHWYecKoro Y  OpraHM4YecKoro MHpa,
00yC/I0BJIEHHOCTb CBOWCTB BeLleCTB HX COCTaBOM M CTpPOeHHeM, I103HaBaeMOCTb



NPUPOJAHBIX SIBJIEHUM NMYTEM 3KCIEpUMEHTa U pellleHUs] MPOTUBOPEUUN MeXAy HOBbIMHU
baKTaMHU U TeopeTHYEeCKUMH NpPeANOoChlIKAMH, OCO3HAHHWE POJIM XHMHH B pelleHUH
3KOJIOTUYECKUX Npo06JieM, a TaKKe Mpo6JieM cOepexeHUs IHepreTUYeCKUX PecypcoB,
ChIPbs, CO3/IaHUST HOBBIX TEXHOJIOTUH U MaTepPUAJIOB.

B nsaHe pelieHus1 3aZjlay BOCIMUTAHHUSA, PAa3BUTHUS U COLMAJNIM3ALUU O0OYYaAIOIIUXCSA
NPUHSAThIE MPOrPaMMOU MO0 XUMHUHU NMOAXO/bI K ONpefieIeHUI0 COJePXKAHUsI U TOCTPOEHHUs
npeaMeTa IpeAycMaTpuBalT (GOpMHUpPOBaHHE YHUBEPCAJbHbIX Y4YEOHbIX [JeHCTBUM,
MMeIlMX 6a30B0Oe 3HAaUYeHUe JJIs1 PA3JIUYHbIX BUOB eI TeJIbHOCTU: pellleHUus npobJiem,
MOMCKa, aHa/Ju3a U 00paboTKU MHPOpMaAIUK, HEOOXOJUMBIX /il IPUOOPETEHUs OMbITA
NpPaKTUYEeCKOM U MCCJIe[0BATENbCKOU JeATEeJbHOCTH, 3aHUMallleld BaKHOe MeCTO B
NO3HAaHUU XUMHUH.

B npakTuKe npenojiaBaHUs XMMHUH KaK Ha YPOBHE OCHOBHOTO 0611[ero 06pa30BaHus,
TaK U Ha YpOBHe cpeJHero obiero o6pa3oBaHUs, NMPU ONpeJesieHUH CoJiepKaTeJbHON
XapaKTEPUCTUKU IieJle U3y4yeHUs TNpeJMeTa HalpaBJeHUEM IepBOCTeNeHHOU
3HAUMMOCTHU TPAJUMLMOHHO NMPU3HAETCS GOPMUPOBAHHE OCHOB XMMHYECKOM HAayKH Kak
06J1aCTU COBPEMEHHOTO eCTeCTBO3HAHMUS, MPAKTUYECKOU JIeTeJIbHOCTH YeJIOBeKa M KakK
OJJHOTO M3 KOMIIOHEHTOB MHMPOBOM Ky/abTypbl. C MeTOAWYECKOM TOYKH 3pEHUsT TaKOH
NOJXO/] K OTIpe/IeJIEHUIO IieJiel U3ydeHHUs peMeTa sIBJISIEeTCs BIIOJIHE ONPaBAaHHBIM.

CorsiacHO JaHHOM TOYKe 3peHUs IJIaBHBIMU LieJIIMU U3y4YeHUs npeaMeTa «XUMHUSI»
Ha 6a30BoM ypoBHe (10 -11 kJ1.) ABASIOTCA:

e ¢dopMHpoBaHME CUCTEMbl XUMHUYECKUX 3HAHUH KaK BaKHeHIIel cocTaBJjsioLien
€CTeCTBEHHO-HAayYHON KapTUHbI MHpa, B OCHOBE KOTOPOH JiexKaT KJlYeBble
NOHATHS, PyHAAMeHTa/IbHble 3aKOHbl U TEOPUH XMMHH, OCBOEHHE sI3blKa HAYKH,
yCBOEHHE Y OHUMaHHUe CYUIHOCTH JOCTYIHbIX 06001eHUH MUPOBO33pEHYECKOTO
XapaKTepa, 03HAaKOMJIEHHE C UCTOPUEH UX PA3BUTUS U CTAHOBJIEHUS;

e ¢dopMupoBaHME M pa3BUTHE IMpeJCTABJEHUN O HAYYHbIX MeETOJaX IO3HAHUSA
BEIleCTB U XMUMHYECKUX peaKl Ui, HeoOXOJUMBbIX AJs NpUOOpeTeHUs YMeHUH
OpPUEHTHUPOBAThHCA B MUPE BELIeCTB U XUMUUYECKUX SIBJIEHUH, UMEIIUX MECTO B
NpUpO/Jie, B MPAKTUYECKOHN U MOBCEJHEBHOM KU3HU;

® pa3BUTHE YMEHHUH U CHOCOGOB JeSITEJbHOCTH, CBS3aHHBIX C HAOJIOJEHUEM HU
00bsICHEHHEM XMMHUYECKOTO 3KCIEPUMEHTa, COOJ0/leHueM NpaBus 6e30MacHOro
ob6palleHUs C BellleCTBaMU.

Hapsizy c 3TuM, copep:kaTesibHasi XapaKTepUCTHKa Liejed W 3ajad HU3y4YeHUs
npeaMeTa B NporpaMMe MO XWUMHU yTOYHEHA U CKOPPEKTHpPOBAHA B COOTBETCTBUHU C
HOBbIMU NPUOPUTETAMU B CHUCTeMe cpeJiHero ob6iiero o6bpasoBaHus. CerofHs B
NpenojiaBaHUM XUMHHU B GOJIbIlIed CTeNeHH OTHAAETCS MpeANouYTeHHe MPaKTHYeCKOH
KOMIIOHEHTE COJiepKaHusi 00y4YeHHsl, OPUEHTHPOBAHHOMW Ha MOJATOTOBKY BbIMYCKHHUKA
0611e00pa3oBaTe/IbHOM  OpraHU3alyM, BJAZlel0llero He HaObOpoM  3HaHUH, a
OYHKIMOHAJIBHOM T'PaMOTHOCTBIO, TO €CTh CHOCO6AaMHU W YMEHUSIMM aKTUBHOTO
NOJIyYeHHs] 3HAaHUW U NMPUMEHEHUS UX B peasibHOM >KU3HU JJis pellieHUs] MPaKTUYeCKUX
3a/1a4.

B cBS3U ¢ 3TUM NpW M3y4YeHUU TpeaMeTa «XHUMHUsS» JOMHHUpPYIOllee 3HAaYeHUe
NpUO6GpETAOT TaKHe I[eJIU U 33/1a4H, KaK:

ajlanTayus oO6yYawIUUXCd K YCJIOBUAM JHWHAMUYHO pa3BUBAIOILErocs MHpa,
dbopMUpOBaHHE UHTE/JIEKTYAJIbHO Pa3BUTOU JIMYHOCTH, TOTOBOM K CaMOO6pa30BaHUIO,



COTPYAHHUYECTBY, CAMOCTOSITE/IbHOMY NPUHSTHIO TPAMOTHBIX pelleHUH B KOHKPETHBIX
*KU3HEHHDBIX CUTYAIUsX, CBI3aHHbIX C BEel[eCTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHUE Y 00YYaIOIIUXCS KJIHYEBBIX HABBIKOB (KJIOYEBbIX KOMIETEHLUH),
MMEIUIMX YHUBepCcaJbHOE 3HAYeHHe JJIsi Pa3/IMYHbIX BUJOB JeATEeJbHOCTU: pelleHUs
npo6JieM, MOMCKA, aHaIM3a U 06paboTKHU UHPOpMaIKH, HEOOXOAUMBIX /ISl IPUOOPETEHUS
OTbITA AEATEJbHOCTH, KOTOpPAsi 3aHUMaeT Ba)KHOe MeCTO B MO3HAHUM XMMUH, a TaKXKe JIJIs
OLlEHKM C NO3ULMUK 3KOJOTHMYECKOM 6e30MacHOCTU XapaKTepa BJMSHUS BeLleCTB U
XUMHUYECKUX MPOIeCCOB HA OPTaHU3M YesI0BeKa U PUPOJHYIO CPeay;

pa3BUTHE T[0O3HABATEJNbHbIX MHTEPECOB, MHTE/JIEKTyaJbHbIX M TBOPYECKUX
CIOCOOHOCTEM O00y4YaroUUXCs: CIOCOOHOCTHM CaMOCTOSITEJIbHO MNpPUOOpeTaTh HOBbIE
3HAaHUA MO XUMHUM B COOTBETCTBHUM C >XMU3HEHHbIMHU MOTPEGHOCTSIMH, MCIOJIb30BaTh
COBpeMeHHble HTHPOpPMALIMOHHbIE TEXHOJIOTUH /11 TOMCKA U aHA/IM3a Y4eOHOU U Hay4yHO-
NONyJIsIpHON UHPOPMALIMK XUMUYECKOT0 COIEPIKAHUS;

dbopMUpOBaHHE W PA3BUTHE y OOYYAKIIMUXCS ACCOIMATUBHOTO M JIOTUYECKOTO
MBbILLJIEHUs, Ha6JIAATebHOCTH, COOPAHHOCTH, aAKKYpaTHOCTH, KOTOpble OCOGEHHO
HeoOXOJMMbI, B YaCTHOCTH, NpPU T[JIAHUPOBAHHUU U TMPOBEJIEHUH XUMHYECKOTO
3KCNEepPUMEHTa;

BOCIIUTAHUE Y 00YUYAKIIUXCA YOEKIEHHOCTU B TYMaHHUCTUYECKOW HAPaBJIeHHOCTH
XUMHUM, €€ BaXXHOM poJU B pelleHUU TI106aJbHbIX Mpo6JeM paldoOHaJbHOIO
IPUPO/IONOJIb30BaHUS, TOMOJHEHUS JHEPreTHYEeCKHUX pecypcoB U  COXpaHeHHs
IPUPOLHOTO PAaBHOBECHS, 0OCO3HAHUS HEOOXOMMOCTH GEPEKHOT0 OTHOIIEHUS K IPUPOJE
¥ CBOEMY 3/I0POBbI0, a TaKKe NPUOO6peTEeHHUS ONbITA UCIOJb30BaHUS MOJTYYEeHHbIX 3HAHU N
JUISl TPUHATHUS TPaMOTHBIX peLleHUH B CUTyalUsX, CBS3aHHbIX C XUMHYECKUMH
SIBJIEHUSIMU.

B y4ye6HOM mJiaHe cpejAHero ob6iiero o6pa3oBaHUs NpegMeT «XUMHsA» 6A30BOro
YPOBHS BXOJAUT B COCTaB NpeAMeTHON 06/1acTh «EcTecTBEHHO-Hay4YHble PeMEThI».

OG1iee 4UCJIO0 YACOB, OTBENEHHBIX JJis H3y4YeHHUs XUMHH, Ha 6a30BOM YpPOBHeE
cpeHero ob61iero o6pasoBaHus, cocTaBJssgeT 68 4dacoB: B 10 kiacce - 34 yaca (1 4yac B
HeJleso), B 11 KJ1acce - 34 yaca (1 yac B HeJleJio).



COAEPXAHUE OBYYEHUA
10 KJIACC OPTAHUYECKAA XUMUA
TeopeTnyecKkue 0CHOBbI OPraHU4e€CKOM XUMHH

[IpeaMeT opraHuM4eckod XUMHUM: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HauyeHHe B
II0JIyYeHUH HOBBIX BelLeCTB U MaTepUasIoB. Teopus CTPOEHUs OpraHUYeCKUX COeJMHEeHUN
A. M. BytnepoBa, eé oCHOBHble MNoJioXKeHUS. CTPYKTypHble (OpPMYyJibl OpPTaHUYECKUX
BelecTB. ['oMosiorus, usomepusa. XMMU4YecKass CBA3b B OPraHUYECKUX COeJUHEHUAX —
OJIMHapHbIe U KpaTHbIe CBA3H.

[IpefscTraBienne o KjaaccupuKalMM OpraHUYecKUx BewlecTB. HoMeHksaTypa
OpraHUYEeCKUX COeJMHEHUH (cucTeMaTHyecKas) W TPUBHUaAJIbHble HAa3BAaHUSA Ba)KHEWILMX
npeJCcTaBUTeIed KJIaCCOB OPraHuYeCcKUX BellecTB.

JKcnepUMeHTa/bHble MeTOJbl U3yYeHUs BelleCTB W HUX [peBpalleHUi:
O3HaKOMJIEHHe C 00pasllaMU OpraHUYecKUX BelLleCTB M MaTepHaJlaMHd Ha UX OCHOBE,
MOJieJIMpOBaHWE MOJIEKYJl OpraHW4YecKMX BelecTB, HabOJ/JeHWe U  ONHWCaHUe
JleMOHCTPALMOHHBIX ONBITOB I10 NPeBpalleH!I0 OPraHUYeCKUX BelleCTB IPU HarpeBaHUHU
(m1aBsieHUE, 0OYT/IMBaHUE U TOPEHUE).

YriieBoa0opoanl

AJIKaHBI: COCTaB U CTPOEHHe, TOMOJIOTUYECKUM pAJ. MeTaH ¥ 3TaH - NpocTenlnne
npeJiCTaBUTEJNN aJKaHOB: pU3HNYeCKHe U XMMHUYeCKHe CBOMCTBA (peaKLUu 3aMeleHUs U
ropeHHUs), HaxXOXKJeHre B IpUPO/ie, NOJydYeH e U IpUMeHeHUe.

ANKeHBI: COCTaB M CTpPOEHHE, IOMOJIOTMYECKHUHW pAA. ITHIEH U MpPONUJIeH -
IpoCTeHlIne NpeJCTaBUTENN aJKeHOB: pU3UYECKHe U XUMHUYeCKHe CBOMCTBA (peakL U
TUJPUPOBAaHUA, TaJOTeHUPOBAHUs, THUJpaTalMy, OKHUCJEeHHWS U IOoJUMepHu3aluu),
NoJIyYeHre U IpUMeHeHUe.

AnkagveHbl: OyTaaueH-1,3 u MeTwabyTajgueH-1,3: cTpoeHHe, BaKHeHIINe
XMMUYecKue CBOWCTBa (peakuus nojuMepusanuu). [loryyeHre cCMHTETUYECKOTO KaydyKa
Y pe3UHBI.

AJIKMHBI: COCTaB M OCOGEHHOCTH CTPOEHMS], FOMOJIOTUYeCKUH psj. AueTuleH -
NpPOCTENIIMK MpeACTaBUTENb AJKHWHOB: COCTaB, CTpOoeHHe, GU3UYeCKHe U XUMHUYeCKHe
CBOMCTBa (peakUUW THUAPUPOBAHUS, TaJOreHUPOBAHUsSA, THUApATalluM, TOpeHHs),
NoJIyYeHHe U NIpUMeHeHUe.

ApeHbl. BeH3ou1: cocTaB, cTpoeHHe, pU3UUeCKHMe U XMMHUUYeCKHe CBOMCTBA (peakLuu
rajJoreHMpoOBaHUsA U HUTPOBaHUs ), NOJIydeHHe U IpuMeHeHue. To.1yo.: cocmas, cmpoeHue,
gusuveckue u Xxumuveckue ceolicmea (peakyuu 2a/102eHUPOBAHUS U HUMPOBAHUS),
nosyyeHue u npumeHeHue. TOKCUYHOCTb apeHOB. [‘eHeTHYecKasd CBfI3b MEXAY
yI/1€BOA0POaMH, IPUHAAJIEKALKUMH K Pa3/JIMYHbIM KJIaCCaM.

[IprposHble UCTOYHUKHU YIJ1€BOLOPOAOB. [IpUpoAHbIM ra3 U nonyTHble HeTsHbIE
rasel. HepTb u eé npoucxoxzaenre. Cnoco6sl nepepaboTku HePTHU: NeperoHKa, KPeKUHT
(TepMuYecKUl, KaTaJlWTU4YeCKWU), nuposus. I[lpoaykTel mnepepaboTkh HedPTH, UX
IpyUMeHeHUe B NPOMBIIIJIEHHOCTU W B ObITy. KaMeHHBIH yrojip M HOPOAYKTHI €ro
nepepaboTKHU.

JKCnepyUMeHTa/IbHble  MeTOJbl U3y4YeHUs BeleCTB W HUX IpeBpallleHUuM:
O3HAaKOMJIeHHe C 00OpaslaMu IJIacTMacC, KaydyKoB U pe3uHbl, KoJuleknuu «HedTb» u
«Yrosb», MOJeJMpOBaHHWE MOJIEKYJ YIJeBOJOPOJOB U TaJlOTeHONpPOU3BOJHBIX,
NpoBeJieHre NPaKTUYeCKOM paboThl: MOJIyYeHHe 3TU/IeHA U U3yYeHHe ero CBOKCTB.




PacuéTHble 3aauu.

BblyKc/ieHUs1 MO0 ypaBHEHUI0 XMMHUYECKOM peakLMH (Macchl, 06bE€Ma, KOJHYECTBA
MCXO/JHOTO BelllecTBa WX NPOAYKTa peaKliuy [0 U3BEeCTHBIM Macce, 00'bEMY, KOJIMYECTBY
O/IHOTO U3 MCXOJHBIX BELECTB UM MPOJYKTOB PeAKIHHU).

Kuciopogcoaepxamue opranHm4yecKue coeJUHeHUs

[IpesiesibHblEe OJHOATOMHbIE CIUPTHI. MeTaHOJ U 3TAHOJI: CTpOeHHe, GU3UYECKHUE U
XMMUYeCcKue CBOWCTBA (peakLUM C aKTUBHBIMU MeTa/l/laMH, TaJloreHOBOJOPOJaMH,
ropeHue), npuMeHeHue. BoJopoaHble CBSI3W MeXJAy MoJIEKyJlaMU COUPTOB. [leficTBUe
MeTaHoJ/Ia U 3TaHOJ/Ia Ha OPraHU3M 4eJloBeKa.

MHoroaToMHble COHUPTBL. ITUJEHTJHUKOJIb U TJMUIEPHUH: CTpOeHUe, pU3UYeCcKHe U
XMUMUYeCcKue CBOHCTBa (B3aMMOJEeWCTBHE CO IleJIOYHBIMU MeTa/l/laM{, KayeCTBeHHas
peakuusi Ha MHOTOATOMHbIe CHUPTHI). JlelicTBHe Ha OopraHu3M 4esoBeka. [IpuMeHeHUe
IJIMLepUHa U 3TUJIEHTJINKOJIA.

deHoJ: cTpoeHUE MOJIEKYJIbI, GU3UYECKHE U XUMHUYECKHe CBOMCTBa. TOKCHYHOCTD
deHouta. [I[puMeHeHue dpeHoIa.

Anperunpl U kemousl. PopMmanbaeru], aueTaabJeruj: cCTpoeHue, GUndeckKue U
XUMUYeCcKue CBOMCTBa (peakLMUU OKHUCIEHHs W BOCCTAHOBJIEHWS, KayeCTBEHHble
peakuuu), Nojay4eHue U IpUMeHEHHUE.

OZHOOCHOBHBIE Npejie/ibHble KapOOHOBble KHUCJIOTbI. MypaBbUHAsg M YKCycHas
KHUCJIOTBI: CTPOeHUe, GU3NYeCKHe U XMMHUYEeCKUe CBOMCTBA (CBOMCTBA, 00LUe AJs Kjacca
KUCJIOT, peakl s 3TepudrKaLum), nojaydyeHue U npruMeHeHue. CTeaprHOBasi ¥ 0JIeMHOBas
KUCJIOTBI KaK MpeJCTaBUTENN BBICIIUX KapOOHOBBIX KHUCJIOT. Mblla KaK COJM BBICLIHX
KapOOHOBBIX KUCJIOT, X MOIOlIlee JlefiCTBHe.

CnoxHble 3pUPBl KaK NPOU3BOAHBbIE KApPOOHOBBIX KHCJIOT. ['MAPOJIN3 CJIOKHBIX
a¢upoB. XKupsl. 'naposus xxupos. [[puMeHeHuMe kUpPOB. Brosiornyeckas poJib xKUPOB.

YrieBoApl: COCTaB, KjaacCUPUKaLUA yraeBoJOoB (MOHO-, AM- U MOJIMCAXapUJbl).
['iToK03a - mpocTeNIMi MOHOCAaXapU/,: 0COGEHHOCTH CTPOEHHUS MOJIEKYJIbI, QU3UYECKUE U
XUMUYecKue CBOHCTBa (B3auMmogelcTBUe ¢ ruapokcugom Megu(ll), okucneHue
aMMHa4yHbIM pacTBOPOM oOKcujaa cepebpa(l), BoccTaHOBJieHHE, OpOXKeHUE TJIOKO3bI),
HaxoXJeHHe B IPUpOJie, IpUMeHeHHe, 6uosioruyeckas posb. PoTocuHTe3. PpyKTO3a Kak
M30Mep TJII0KO3BbI.

KpaxMan u unesro/si03a Kak IpUpoJHble nosuMepbl. CTpoeHMe Kpaxmasia H
nesuto103bl. PU3MyecKrue U XMMUYeCKHe CBOMCTBa KpaxMasa (FMApOoJiu3, KayeCTBEHHas
peaxkLus C U0J0M).

JKcrepuMeHTa/lbHble METO/bl U3Y4YEHUS BEILECTB U UX MPEBpAllleHU: MPOBe/IEHNE,
HabJIlo/leHre U ONMCaHue JeMOHCTPALMOHHBIX ONBITOB: TOPEHUe CIUPTOB, KaueCTBEHHbIe
peakuud OJHOATOMHBIX COUPTOB (OKHCJeHMe 3TaHosa okcuaoMm  Menu(ll)),
MHOTO0QTOMHBIX CIUPTOB (B3aMMOJeHcTBUe TIJuliepuHa ¢ rujpokcugom Meau(ll)),
a/lbleTU0B (OKMCJIeHWe aMMHAYHbIM pacTBOPOM okcuja cepebpa(l) u rugpokcupom
megu(Il), B3auMogelcTBUe KpaxMasa C HWOJOM), NpoOBeJieHUe MPAKTU4YeCKOHW paboThI:
CBOMCTBA PacTBOpPa YKCYCHOW KUCJIOTHL.

PacuéTHble 3aauu.

BblyKc/ieHUs1 MO0 ypaBHEHUI0 XMMHUYECKOM peakLMH (Macchl, 06bE€Ma, KOJMYeCTBA
MCXO/HOTO BellecTBa WM NPOAYKTa peaKluy [0 U3BEeCTHBIM Macce, 060'b€MY, KOJIMYECTBY
O/IHOTO U3 MCXOJHBIX BELECTB UJIM MPOJYKTOB PEAKIHHU).



AsoTcofepxalye opraHudecKre CoeJMHEeHHU.

AMHMHOKHUCJIOTBl KakK aM@oTepHble oOpraHuyeckue coefuHeHUd. Pusnyeckue U
XMMUYeCcKue CBOMCTBA aMHMHOKHUCJIOT (Ha NpuMepe IJIMLMHA). Buosornyeckoe 3HayeHue
aMMHOKUCJOT. [lenTuabl.

Benku Kak NpHUpOJAHBbIe BbICOKOMOJIEKYJApHble coefuvHeHus. [lepBuyHas,
BTOpPHUYHAsA U TpeTU4YHasd CTPyKTypa OesikoB. XUMHUYeCKHe CBOMCTBA OEJIKOB: FU/POJIMU3,
JleHaTypalUs, KaueCTBeHHble peaKL{M1 Ha OeJIKH.

JKcnepUMeHTa/IbHble MeTO/ bl U3y4YeHUs Bell|eCTB U UX NpeBpalleHu: Hab/ItoieHne
Y OIHUCaHHWe [JeMOHCTPAllMOHHBIX OMNbITOB: JeHaTypalus OeJKOB NpPU HarpeBaHMH,
L BETHbIE PeaKI U OEeJIKOB.

BbICOKOMOJIEKY/IApHbIE COeAUHEHU A

OCHOBHble TIOHATUSA XHWMHUU BbICOKOMOJIEKYJISIDHBIX COeJMHEHUW: MOHOMEp,
NIOJIMMED, CTPYKTYpPHOE 3BEHO, CTeNeHb MOJMMepU3al iy, CpefiHAs MOJIeKyJIdpHas Macca.
OcHOBHble MeTO/Jbl CMHTEe3a BBICOKOMOJIEKYJSPHBIX COeJUHEHUH - MOJMMepHu3anus U
NOJIMKOH/IeHCALlUs.

JKcnepUMeHTa/bHble MeTOJbl U3y4YeHUs BelleCTB W HUX I[peBpalleHUi:
O3HaKOMJIEHHe C o06pasliaMyd NpPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3U.

Peanuszanua mexnpeJMeTHBIX CBfI3eU NMPU HU3YYEHUU OpraHUYecKor xuMuu B 10
KJlacCe OCYLIeCTBJseTC 4Yepe3 MHCNOJb30BaHHE KaK OOIIUX eCTeCTBEHHO-Hay4YHbIX
NOHATUN, TaK W MOHATHUH, ABJAKLIMXCA CUCTEMHBIMU [Ji OT/eJIbHBbIX IpeJMeTOB
€CTeCTBeHHO-HAay4YHOT0 LJUKJIA.

O61mue ecTeCTBEHHO-HAay4YHble IOHATUS: IBJIeHHe, HAyYHbIN QaKT, TMIIOTe3a, 3aKO0H,
Teopus, aHa/lu3, CUHTe3, Kjaccupukauus, NMepuoAUIHOCTb, HabJIIOJleHHe, U3MepeHHe,
3KCIepUMEHT, MOJleJIMpOBaHHUe.

dusuka: MaTepus, I3Heprus, Macca, aToOM, 3JIEKTPOH, MOJIEKyJla, IHepreTUuYeCKUu
ypOBeHb, BeIeCTBO, TeJO, O0bEM, arperaTHoe COCTOSIHME BellecTBa, G(U3nvyecKue
BeJIMYMHBI U e[JUHULIb]l UX U3MepeHHUs.

BuoJsiorus: kaeTka, opraHusM, 6uocdepa, 06MeH BelleCTB B OpraHu3Me, POTOCUHTES,
OMO0JIOTMYECKH aKTUBHbIE BelllecTBa (6esIKH, yraeBo/ibl, >KUPbl, epMEHThHI).

[eorpadusa: MuHepasbl, TOpHble IOPOAbI, MOJIe3Hble HCKONaeMble, TOILJIUBO,
pecypchl.

TexHosiOorua: nuieBble NPOAYKTbl, OCHOBbI PALMOHAJIBHOTO NHUTAHUA, MOIOLHE
Cpe/CTBa, JIeKapCTBEHHbIe U KOCMeTHYeCKHe MpenapaThl, MaTeprasbl U3 UCKYCCTBEHHbBIX
Y CUHTeTHUYeCKHX BOJIOKOH.

11 KJIACC OBIIAA N HEOPTAHUYECKAA XUMHUA

TeopeTnyecKkue 0OCHOBbI XUMUH

XuMuyeckui 3jieMeHT. AToM. fapo aToma, HU30TOMNbl. JJIEKTPOHHAsA 0060J0YKa.
JHepreTHyeckue YpOBHH, MNOJYPOBHHU. ATOMHBIE OpOUTaIH, S-, pP-, d- 3J€MeHTHI.
OcobeHHOCTH pacnpejiesieHUs 3J1eKTPOHOB [0 OPOUTANAM B aTOMax 3JIeMEHTOB NePBbIX
4eTbIPEX 1epPUO/I0B. JJIeEKTPOHHAsA KOHPUTypaLus aTOMOB.



[lepuoguyeckuin 3akoH U llepuogndeckasd cucTeMa XMMHUYeCKUX 3jeMeHTOB /[l U.
MengeneeBa. CBA3b NepHUOAUYECKOr0 3aKOoHa U [lepuognyeckor cUCTEMbl XMMUYECKHUX
anemeHToB [JI. W. MeHzeneeBa C COBpeMEHHOM TeOpUeW CTPOEHHUA aTOMOB.
3aKOHOMEPHOCTU H3MeHEeHUs CBOWCTB XHMMHYECKHUX 3JIEMEHTOB U 00pa3yeMblXx HMH
NPOCTBIX U CJAO0XKHBIX BeLIeCTB II0 IpynnaM W INepuofaM. 3HaYyeHUe NepUOJUYeCcKOro
3aKOHA B pa3BUTHU HAYKHU.

CTpoeHue BellecTBa. XMMHUYecKasi CBSI3b. Bu/JIbl XMMHUeCKOH CBSI3U (KOBaJleHTHas
HemnoJsiipHass M TMOJIApHas, WOHHas, MeTaj/iMyeckas). MexaHU3Mbl 00Opa30BaHHUA
KOBaJIeHTHOW XMMHYeCKON CBA3M (OOMeHHBIH M JOHOPHO-aKLeNTOpHbIN). BogoposaHas
CBA3b. BaJleHTHOCTD. JJIeKTPOOTPULLATENbHOCTb. CTelneHb OKUCIeHUA. MOHBI: KAaTUOHBI U
AHUOHBI.

BenjecTBa MOJIEKYJIIDHOIO M HEMOJIEKYJIIDHOIO CTPOEHMs. 3aKOH IOCTOSHCTBaA
cocTaBa BellleCTBa. TUIbI KPUCTA/IJIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIeCTB OT
TUINA KPUCTAJINYECKOU pPELIETKHU.

[TonaTne o gucnepcHbIX cucTeMax. MCTUHHbBIE U KOJLJIOWAHbBIE pacTBOpbl. MaccoBas
Jl0JId BelliecTBa B pacTBoOpe.

Knaccuprkauuss HeopraHuueckuMx coeJnHeHUH. HoMeHKJaTypa HeOopraHM4YecKHX
BellecTB. ['eHeTHYeCcKas CBA3b HEOPraHWYEeCKHUX BelleCTB, IPUHAA/IeXallUuX K pa3JIMYHbIM
KJ1accaM.

XuMuyeckasi peakuus. Knaccudukanys XMMUYECKUX peaKliuii B HEOpraHU4YecKou U
OpPraHUYeCKOM XWUMHUHU. 3aKOH COXpaHEHMs MacChbl BeleCTB, 3aKOH COXpAaHEHUs U
npeBpalleHHs 3HepIruy IPpU XMMHUYECKUX peaKLUsX.

CKOpoCTb peaklud, €€ 3aBUCHMOCTb OT pasJudHbIX ¢akTopoB. O6paTuMble
peakuuu. XuMHueckoe paBHoBecue. PaKTOphI, BAMUAKOLIME HA COCTOSSHUE XMMHUYECKOTO
paBHoBecusd. [IpuHyun Jle laTesbe.

dnekTposdTHYecKass aAuccoyranus. CuhlbHble M c1abble 3jeKTpoauThl. Cpena
BO/JIHBIX pPaCTBOPOB BellleCTB: KMCJIas, HeUTpaJbHasd, LieJ04YHas

OKHCIUTENIbHO-BOCCTAaHOBUTE/IbHbIE PEAKIIMU.

JKCIlepUMeHTaJbHble  MeTOJAbl MW3y4YeHUs BelleCcTB U UX I[peBpalleHUMH:
JleMOHcTpauua Tabuauy «[leproguyeckas cucteMa XUMH4YeCKUX 3jeMeHToB /[l M.
MeHpeneeBa», U3ydyeHre MoJieslell KPUCTA/LJIMYEeCKUX PelléTOK, HabJII0jeHue U ON1caHue
JIeMOHCTPALMOHHBIX U J1aOOpaTOPHBIX ONBITOB (pasJyioXkeHHe MepoKCHJa BOAOpPOJa B
NPUCYTCTBUM KaTaJu3aTopa, OllpejesieHHe Cpelibl PACTBOPOB BeLeCTB C IOMOIbIO
YHUBEpPCAJbHOTO MHJAMKATOpa, peaKlMM MOHHOr0 OOMeHa), MpoBeJileHHe NMpPaKTUYeCKON
paboThl «BinsHKe pa3MYHbIX GAaKTOPOB Ha CKOPOCTb XUMHUYECKON peaKIuu».

PacuyéTtHble 3aga4u.

PacyéTel o ypaBHeHUAM XMMHUYECKUX peakLyH, B TOM 4YHUCJIe TepMOXUMHUYECKHe
pPacy€Thl, pacY€ThbI C UCIOJIb30BaHUEM IIOHATHUSA «MacCOBasd [10Jid BellecTBar.

Heoprannyeckasa xumusa

Hemetannel IlosoxeHne HeMmeTassioB B IlepyoAnyeckod cUCTeMe XHMHUYECKHUX
asieMeHTOB /I. . MeHpeieeBa U 0COGEHHOCTH CTpOeHUs1 aToMOB. Pr3nyecKre CBOMCTBaA
HeMeTaJ/lJIOB. AJJIOTPONMS HeMeTa//IoB (Ha NpuMepe KHUCJI0poAa, cepbl, ¢pocdopa U

yrjepoza).



XuMuyecKue CBOMCTBA BaXKHEHIIKMX HeMeTaJLJIOB (rajloreHoB, cepbl, a30Ta, ¢pocdopa,
yriepojja U KpeMHHd) U HX COeJUHEeHUH (OKCUJOB, KHUCJOPOLCOAEpMKALIUX KHUCJOT,
BOJJOPO/JIHBIX COeZJUHEHUH).

[I[puMeHeHHe BaXKHEUIIUX HEMETAJIJIOB U UX COeIUHEHUN.

Metasibl. Ilosoxkenue MeTta/sioB B Ilepuojuyeckod cHUCTeMe XUMHYECKHUX
asieMeHTOB /I. . MeHzeneeBa. OCOGEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JI04EK aTOMOB
MeTa/sioB.  O6mue  dusuyeckue  cBoMcTBa  MeTa/uioB.  CHjlaBbl  MeTaJlJIOB.
JJIEKTPOXMMUYECKUHN pAJ, HAIPSXKEHUU MeTaJlJIOB.

XuMHYeCcKre CBOMCTBA BaOXXHEUIIMX MeTaJIOB (HAaTPUM, KaJui, KaJablMi, MarHuM,
QJIIOMUHUMY, IUHK, XPOM, XKeJie30, Me/lb) U UX COeJUHEHUH.

O61Me crnoco6bl MoJIy4YeHUs1 MeTaJLI0B. [IpuMeHeHne MeTa/lJIOB B ObITY U TEXHHUKE.

JKcnepUMeHTa/IbHble MeTO/ibl U3yYeHHUs BelleCTB U UX NpeBpallleHUi: u3ydyeHue
KOJIJIEKLIMU «MeTaslbl U CIIJIaBbl», 00pa3lj0B HEMETAJJIOB, pellleHHe IKCIIepUMeHTalbHbIX
3aja4, HabJiloJleHWe U OIMCaHMe JEeMOHCTPAllMOHHBbIX M JabopaTOPHBIX OIBLITOB
(B3auMogzeicTBMe THUAPOKCHMJA aJIOMHUHUS C pacTBOpaMM KHUCJOT U  leso4yel,
KayeCTBEeHHble peaKlU1 Ha KAaTUOHBI MeTaJIJIOB).

PacyéTHble 3apa4u.

PacuéTbl Macchl BelljecTBa UM 06'b€Ma ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIlECTBA,
Macce WM 00BbEMY OJHOTO M3 YYacCTBYIOUIMX B peaKLUM BeLleCTB, PacyéTbl MaccChbl
(06 béMa, KoIMYeCcTBa BellecTBa) MPOAYKTOB peaKIMM, €CJAU OJHO U3 BEIeCTB HMEET
IIpUMeCH.

XuMuUA 1 )KU3Hb

Ponp xumun B obecrneyeHWM 3KOJIOTHUYECKOM, 3HepreTHMYecKOd U MNHUILIEBOU
06e30MacHOCTH, pa3BUTUM MeULUHBIL. [IoHATHE 0 HayYHbIX MeTOJax I0O3HAHHUA BelleCTB U
XUMHWYECKUX peaKLUH.

[IpefcTaBienuss 06 0O6LIMX HAY4YHbIX NPUHLUNAX NPOMBIIIJIEHHOTO MOJy4eHUs
BaKHEHIIIUX BellleCTB.

YesoBeK B MUpe BelleCTB U MaTepUasIOB: BaXKHeHIIHMe CTPOUTE/IbHble MaTepUuasbl,
KOHCTPYKLMOHHble MaTepuasbl, KpacKH, CTeKJO, KepaMHKa, MaTepuaabl [JJd
3JIeKTPOHUKH, HAHOMaTepHaJibl, OpraHuueckre U MUHepaJbHbIe yA06peHusl.

XuMHUs M 3[0pOBbe UesJiOBeKa: IMpaBUJa HCIOJb30BaHUS JIeKapCTBEHHBIX
npenapaTos, NpaBu/a 06e30MacHOr0 HCHOJb30BaHUs NpenapaToB ObITOBOM XUMHUM B
MMOBCeJHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3U.

Peanuzanusa MexnpeAMeTHBIX CBSI3ed NMPU U3YUYEHUU OOLIedl MU HeopraHU4eCcKou
xuMuK B 11 KJlacce ocCyllecTB/sETCS yepe3 HCIO0Jb30BaHME KaK OOLIMX eCTeCTBEHHO-
Hay4YHbIX NOHATHUH, TaK U TMOHATUH, HABJSAKLUXCA CUCTEMHBIMU [Ji OTJeJbHbIX
IpeJiMeTOB eCTeCTBEHHO-HAYYHOT0 [IMKJIA.

O61mue ecTecTBEHHO-HAay4YHble MOHATUA: HAy4YHbIM PaKT, TMIIOTE3a, 3aKOH, TEOpHH,
aHa/u3, CHUHTe3, KJjaccupukalus, NepUOJUYHOCTb, HaOJIIOJleHue, 3KCIepHUMEHT,
MO/JieJIMpOBaHUe, U3MePEHUE, SIBJIEHUE.

dusuka: MaTepus, SJHeprus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI],
paZiM0OaKTUBHOCTb, MOJIEKYJIA, 3HEpPreTHUYEeCKUW YpOBEHb, BeIleCTBO, TeJO, OOBbEM,
arperaTHoe COCTOSIHMe BelllecTBa, GU3MYeCKHe BeJWYMHbl U €JUHHLbl UX U3MepeHMuH,
CKOpOCTb.



BuoJsiorus: kjieTka, opraHu3M, 3KOCUCTeMa, 6uochepa, MaKpo- U MUKPO3JIEMEHTHI,
BUTAaMHUHBbI, 0OMEH BelleCcTB B OpraHU3Me.

[eorpadusa: MuHepasbl, TOpHble IOPOAbI, MOJIe3Hble HCKONaeMble, TOILJIUBO,
pecypchl.

TexHosOoruAa: xUMH4YecKasd IPOMBILJIEHHOCTb, MeTa/UIyprus, IpPOU3BOJCTBO
CTPOWTEJIbHBIX  MaTepUasioB, CeJbCKOXO3IMCTBEHHOE  NPOM3BOJACTBO,  NULeBas
NPOMBILIJIEHHOCTBD, dapmaneBTHYeCKas IPOMBILIJIEHHOCTb, IIPOU3BO/JCTBO
KOCMETUYEeCKUX  IpenapaToB, IPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTepHaJoB,
3JIEKTPOHHAs IPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTUH.



[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMEBI 110 XUMHWH HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIET'O OGPA30OBAHUA

JINYHOCTHBIE PE3YJ/IbTATHI

@®TI'0C COO ycranaB/iuBaeT TpebOBaHUSA K pe3y/ibTaTaM OCBOEHHS 00y4arIuMUCs
IporpaMM cpeJiHero ob6iero o6pa3oBaHus (JMYHOCTHBIM, MeTalpeAMeTHbIM U
npeaMeTHbIM). HaydHo-MeTojgHW4YecKOW OCHOBOM [l pa3pabOTKU IJIAaHUPYeMbIX
pe3y/IbTaTOB OCBOEHUsI IPOTPaMM CpeJiHero o61ero o6pa3oBaHUs ABJSAETCA CUCTEMHO-
JleITeJIbHOCTHBIN MOJXO0[.

B cOOTBETCTBUHU C CUCTEMHO-/€ATeIbHOCTHBIM NIOJXO0JA0M B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUA IpejMeTa «XHMHUA» Ha YPOBHE CpeJiHero obliero oobpasoBaHUA
Bbl/leJIEHbI CJIe/lyI0IMe COCTaBAIIIHe:

0CO3HaHHE 00YYarUIMMHUCI POCCUMCKOMN TPAXK/AaHCKON U@ HTUYHOCTU — TOTOBHOCTH
K CAMOPa3BUTHUIO, CAMOCTOATEJIbHOCTH U CAMOOIIpe/ie/IeHUIO;

Ha/IM4Me MOTUBALUU K 00YYEHUIO;

lleJleHallpaBJeHHOe pa3BUTHE BHYTPEHHUX YOeXJeHUH JIMYHOCTM Ha OCHOBe
KJIIOUEBBIX IEHHOCTEN U UCTOPUUYECKUX TPAJAULUKA 6a30BOM HAYKU XUMUM;

FOTOBHOCTb U CHOCOOHOCTb O0Oy4YalOLIMXCA PYKOBOJACTBOBAaTbCA B  CBOeH
JleITeJIbHOCTU LJeHHOCTHO-CMbICJIOBBIMUM YCTaHOBKaMHM, NPUCYLIMMHU 1|€JIOCTHOM CHUCTEMe
XMUMHUYeCKoro 06pa3oBaHus;

Ha/IM4yMe NIPaBOCO3HAHUA IKOJOTUYECKOU KyJIbTYPhl U CIOCOOHOCTH CTAaBUTb L|eJIU U
CTPOUTD KU3HEHHBbIE IIJIAHBI.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUA NpeaMeTa «XUMUA» AOCTUTAIOTCA B eJUHCTBE
y4eOHOM M BOCNUTATEJbHOW [eATeJbHOCTHU B COOTBETCTBUM C TyMaHUCTHYECKUMY,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LI€HHOCTSMU U HJeaJaMHU POCCHUMCKOrO
IpaXkJJaHCKOT0 0011leCcTBa, NPUHATBHIMU B 00LIeCTBE HOPMaMHU U NpaBUJaMHU NOBeJeHUSs,
CIOCOOCTBYIOIMMHM TIpoLleccaM CaMONO3HAHWS, CaMOpa3BUTHS U HPABCTBEHHOIO
CTAHOBJIEHUS JINYHOCTHU 00y4aroLIUXCH.

JIndyHOCTHBIEe  pe3y/JbTaTbl  OCBOEHUA  NpeaMeTa  «XUMHUA»  OTpaXawT
cPOPMUPOBAHHOCTb  ONbITA I[03HABaTeJbHOW U  MNPAKTUYECKOU [J1eATeJbHOCTH
00yyarIMXCs 10 peajn3aliyd NPUHATHIX B 0011leCTBe LIeHHOCTEH, B TOM YHCJIe B 4aCTH:

1) rpa:KJaHCKOro BOCIUTAHUS:

OCO3HAaHUSA OOYy4YalOIIUMHUCA CBOMX KOHCTUTYLHMOHHBIX TNpaB U 00513aHHOCTEH,
YBa)KeHHUS K 3aKOHY U IPaBONOPAJKY;

Npe/CTaB/JeHUs O COLMAJIbHBIX HOPMax M NpaBUJIaX MeXJIMYHOCTHBIX OTHOILIEHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JeATeJbHOCTU NPU CO3JaHHUMU Y4eOHBIX
IPOEKTOB, pelleHUM y4yeOHbIX U MO03HaBaTeJbHBbIX 3a/ay, BBINOJHEHUU XUMHUYECKUX
3KCIepUMEHTOB;

CIOCOGHOCTH MOHUMATh U NPUHUMATh MOTHBbI, HAMEPEHHS, JIOTUKY U apTyMeHThI
JPYTUX NIPYU aHa/IM3€ Pa3JIMYHbIX BUJIOB Y4eOHOH e TeIbHOCTH;

2) NaTpUOTHUYECKOro BOCIMTAHMSA:

LJEeHHOCTHOTO OTHOILEHHUSA K UCTOPUYECKOMY U HayYHOMY Hac/leJUI0 OTe4YeCTBEHHOHN
XUMUH;



yBaOXeHUs K IpoliecCy TBOpYecTBa B 00JIaCTU TeOpUM M NPAKTUYECKOTO
IpUMEeHEeHUs] XUMHHM, OCO3HAHUA TOrO, YTO [JOCTHXKEHUS HAyKu ecTb pe3yJbTaT
JUIATeJIbHBIX HaOJII0JleHUH, KPONOT/JIUBBIX 3KCIEePUMEHTAJbHbIX MOUCKOB, NOCTOSHHOTO
TPY/Zia Y4EHBIX U IPAKTHUKOB;

VMHTepeca Y IO03HaBaTeJbHbIX MOTHUBOB B IOJYYEHHU U NOC/AeAYIOIIEM aHaJA3e
MHPOpMaIMHU O epeloBbIX JOCTHKEHUAX COBPEMEHHOM 0TeYeCTBEHHON XUMUHY;

3) AYyXOBHO-HPABCTBEHHOI'0 BOCIMTaHUA:

HpPaBCTBEHHOT'O CO3HAHHUS, 3TUYECKOT0 TOBEJIeHUS;

CIIOCOOHOCTH OLeHMBAaTh CUTYallUM, CBSI3aHHble C XMUMHWYECKUMHU SIBJIEHUSMH, U
IPUHMMATbh OCO3HAHHBIE pellleHHs, OpPUEHTUPYACh HA MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI U
LIeHHOCTY;

TOTOBHOCTH OL€HMBATh CBOE MOBeJleHHe U MOCTYNKH CBOMX TOBapHLlel € MO3ULUHI
HPABCTBEHHBIX U IPABOBBIX HOPM M OCO3HAaHHUeE NOCJeACTBUN 3TUX IOCTYIKOB;

4) popMupOBaHUS KYJIBTYPbI 30POBbSI:

IIOHMMaHUS LleHHOCTeH 30pOBOro U 6e30macHoOro o6pasa »KU3HH, HE06X0JUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY GU3UYECKOMY U IICUXUYECKOMY 3/J0POBbIO;

cobJiIoZleHUs] MpaBUJ 6Ge30macHOro obpalleHWss C BellecTBAaMM B OBITY,
NOBCeJHEBHOM KU3HU U B TPYZOBOU 1eATEJbHOCTH;

IIOHMMaHUS LIeHHOCTH NpaBUJ UH/JWBHU/YaJbHOTO U KOJIJIEKTHUBHOIO 6€30MacHOro
NOBeJleHUsl B CUTyalUsX, yTPOXKaOLIUX 3/J0POBbIO U )XKU3HU JIIOJIEH;

OCO3HAaHUS TOCJeACTBUM M HeNpUATHUSA BpeJHBbIX IpUBBbIYEK (yHnoTpebJeHUs
aJIKOro0Jis1, HAPKOTUKOB, KYpeHHUs);

5) TpyAoBOro BocnuTaHUs:

KOMMYHHKaTHUBHOU KOMIIETEHTHOCTU B y4eOHO-UCC/Ie/0BaTEeNbCKON JesTeJbHOCTH,
00611eCTBEHHO M0JIE3HOM, TBOPYECKOU U APYTUX BUJAAX e TeJbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4YaCTHe B pelleHUWM NPAKTUYEeCKHUX 3a4ad COLHAIbHOMN
HaNpaBJIEHHOCTH (B paMKaX CBOEro KJjacca, LKO0JIbl);

MHTepeca K NPaKTUYeCKOMy U3y4eHHI0 Npodeccui pasjIMyHOro poja, B TOM YUCIIe
Ha OCHOBe IPUMeHeHUs NpeJMeTHbIX 3HAaHUU 110 XUMUHY;

YBaOXXEHHUA K TPYAY, JIOAAM TPyJa U pe3ybTaTaM TPYZ0BOH [ eATeJbHOCTY;

TOTOBHOCTH K OCO3HaHHOMY BBbIOOPY MH/JAUBHU/yaJlbHOM TPaeKTOPHUMU 0O6pa3oBaHMUS,
Oyayumed mnpodeccMM W peasv3allMd COGCTBEHHBIX >KM3HEHHBbIX IJIAaHOB C Y4E€TOM
JIMYHOCTHbBIX UHTEPECOB, CHOCOOHOCTEN K XMMHUU, UHTEPECOB U NOTPEOHOCTEN 0011eCTBA;

6) 3K0JI0rM4YeCcKOoro BOCIUTAHMS:

3KOJIOTUYECKH 11eJIeC000pa3HOT0 OTHOLIEHUS K MpPUPOJe, KaK HCTOYHUKY
CylLeCTBOBAHMUA KU3HU Ha 3eMJie;

NOHMMaHUs TIJIOOAJIBHOTO XapaKTepa 3KOJIOTMYECKUX MNpo6JsieM, BJIMAHUA
3KOHOMMYECKHUX IIPOLEeCCOB HA COCTOSIHME IPUPOAHOM U COLMAIbHOMU CpeJibl;

OCO3HAHUSI HEOOXOJAMMOCTH MCIHOJb30BaHUS JAOCTHXKEHUM XHMHM [JJI pelleHus
BOIIPOCOB PALlMOHA/IBHOTO IPHUPO/LOI0JIb30BAHHUS;

aKTUBHOTO HENpPUATHA [eWUCTBUM, NPUHOCALIUX BpeJ, OKpyKawlierd NpPUpPOLHOHN
cpefe, yMeHMUs1 NPOTHO3UPOBATb HeOJAronpUATHble 3KOJOTHUYECKHe MOC/IeACTBUSA
npeAnprUHUMaeMbIX JeMCTBUM Y NpeJOTBPALLATh UX;

Ha/IM4Ms Pa3BUTOrO 3KOJIOTMYECKOr'0 MBIIJIEHHS, 9KOJIOTUYECKOH KyJIbTYPBbI, ONbITA
JleITeJIbHOCTH 3KOJIOTUYECKOM HaNpaBJEHHOCTH, YMeHUs PYKOBOJACTBOBAaTbCA HWMH B



NI03HaBaTe/JbHOW, KOMMYHUKAaTUBHOW U COLIMAJIbHOM MPAKTHKeE, CIIOCOOHOCTU U yMeHMUs
aKTUBHO MPOTUBOCTOSATH UAE0JIOTUU XeM0ObOOUH;

7) eHHOCTHU Hay4YHOr 0 IO3HAaHMS:

cOpMUPOBAHHOCTH MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAYKHU U 001eCTBEHHOH NPAaKTUKY;

NOHMMaHHUA cnelUPUKHA XMMUM KaK HAayKH, OCO3HAHUS e€ posiu B GOPMHPOBAHUU
pallMOHAJbHOTO HAY4YHOTO MBbIIJIEHUs], CO3/JaHUM LeJIOCTHOTO NpeJcTaBjeHus 006
OKpY’KawlIlleM MHpe KaK O €JUHCTBEe NMPUPOJAbl U 4YeJI0OBEKa, B MO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEeH U pelleHUH Po6JieM COXpaHeHHs IPUPOJAHOT0 PaBHOBECHS;

yOexXJEHHOCTH B 0CO60M 3HAUMMOCTH XUMUH [IJIs] COBPEMEHHOU [[MBUJIM3AlUU: B €€
TYMaHUCTUYECKON HANpaBJeHHOCTM M BaXXHOM pPOJM B CO3JaHUM HOBOW 6asbl
MaTepUaJbHOM KYJbTYpPbl, peIleHUH T[J06aJbHbIX MPOOJEM YCTOWYHUBOTO Pa3BUTUSA
4yeJI0BeYeCTBA — CbIpbeBOM, IHepreTUYeCKOH, MUILEeBOM U 9KOJIOrMYeCcKol 6e301aCHOCTH, B
pPa3BUTUM MEJUIMHBI, O0ECHeYeHUH YCJAOBUM YCHEIHOro TPpyAa U 3KOJOTHYECKU
KOMQOPTHOM )XU3HU KAXKJ0T0 YJeHa 00111eCcTBa;

€CTeCTBEHHO-HAyYHOM TI'PAaMOTHOCTH: NMOHUMAHUS CYLIHOCTU METOJ0B IMO3HAHMUS,
MCI0JIb3yeMBbIX B eCTECTBEHHbBIX HayKax, CHOCOOHOCTH UCI0J1b30BaTh N0Jy4aeMble 3HaHUS
JUIsl aHau3a U OO'bSICHEHUsl SIBJIEHUH OKpY)KaloIlero Mupa M MPOUCXOAALUX B HEM
M3MeHeHUH, YyMeHHUd JieJlaTb 000CHOBaHHbIe 3aKJII0YeHUs Ha OCHOBe Hay4YHbIX PaKTOB U
MMEIIHXCS JAaHHBIX C L[eJIbI0 M0JIy4YeHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITE/IbHO MCHOJIb30BaTh XMMHUUYeCKHe 3HAaHUSA [AJS pelleHus
npo6JieM B peasbHbIX }KU3HEHHBIX CUTYaLUX;

MHTepeca K NO3HaHUIO U UCCIel0BaTe/IbCKOU J1eITe/IbHOCTH;

FOTOBHOCTH U CHOCOOHOCTHU K HENPEPBIBHOMY 00pa30BaHUI0 M CaM00OpPa30BaHUI0, K
aKTUBHOMY IOJIyYeHHUI0O HOBBIX 3HAaHUM MO XMMHM B COOTBETCTBUM C >XU3HEHHBIMU
NOTPe6HOCTSAMUY;

MHTepeca K OCOOEHHOCTSIM TpyJZia B pasjuyHbix cdepax npodeccroHaTbHON
JleTeJIbHOCTH.

METAINIPEAMETHBIE PE3YJ/IbTATbI

MeTanpeaMeTHble pe3yJbTaTbl OCBOEHUS y4eOHOro npegMeTra «XMMHUsI» Ha YPOBHe
CpeAHero o611ero o6pa3oBaHus BKJIKOYAIOT:

3Ha4YMMble b Et dbopMupoBaHUus MHPOBO33peHUs oby4Jaromxcsa
MeXAUCUUIJIMHApHble (MeXINpeAMeTHble) o0OlleHayuyHble MOHATHUSA, OTpaKawlue
11eJIOCTHOCTb Hay4YHOH KapTUHbBI MUpa U celuPUKY MeTO/0B [T03HAHUS, UCIIO/Ib3yeMbIX B
eCTeCTBEHHbIX Haykax (MaTepus, BeleCTBO, JHeprus, sBJEHHe, NPOLEeCC, CUCTEMa,
Hay4YHbIM QaKT, NIPUHLHUI, TMIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHUs, UCCIe[j0BaHUE,
HabJIlo/leHre, M3MepeHre, 3KCIIEpUMEHT U Apyrue);

yHUBepca/bHble y4deOHble [eWCTBUSA (II0O3HaBaTesJbHble, KOMMYHHUKaTHBHBIE,
perynaTuBHbIe), obecneyrBawlie $GopMUpoBaHHMe (GYHKIMOHAJbHONM TPAaMOTHOCTH MU
COLIMAJIbHOM KOMIIeTeHL[U U 00y4daroLuXCs;

CNOCOOHOCTb O00YYalILMUXCH MHCNO0JIb30BaTbh OCBOEHHble MeXAUCLUIIIMHAPHBIE,
MHPOBO33peHYEeCKHe 3HaHUs U YHUBepCa/bHble yueOHble JeCTBUSA B I03HABAaTEJbHOU U
COLMAJIbHOU MPAKTHUKE.



MeTanpeaMeTHble pe3ybTaTbl OTPAXKAIOT OBJIaZleHHue YHUBEPCaJIbHbIMU Y4eOHbIMU
NI03HaBaTe/JbHbIMHA, KOMMYHUKAaTUBHBIMU U PETYJATUBHBIMU 1€ CTBUSAMHU.

OBJlafileHMe YHHBEPCAa/IbHBIMU Y4eOHBIMM N103HABaTe/IbHBIMHU J e CTBUSMU:

1) 6a30Bble JIOTHYECKUE AeACTBUS:

caMoCTOATeJbHO GOpMy/IMPOBAaTh U aKTya/lM3UpPOBaTh Npo6JeMy, BCECTOPOHHe eé
paccMaTpUBaTh;

onpeJesATh LieJIM JeTeJIbHOCTH, 3a/iaBas NapaMeTpbl U KDUTEPHUH UX JOCTUXKEHHUH,
COOTHOCHUTB Pe3yJIbTaThl AeATEeJbHOCTH C IOCTaBJIEHHBIMU Lie/IIMHY;

MCII0JIb30BATh [IPU OCBOEHUH 3HAHUW NPUEMBI JIOTUYECKOTO MbILJIEHUS — BbIJE/ATh
XapaKTepHble NpPHU3HAKM NOHATUW WU YCTAHABJIMBATh WX B3aWUMOCBA3b, MCIO0JIb30BaTh
COOTBETCTBYIOLIME MOHATUSA [JIS1 00 bSICHEHUS OT/ie/IbHbIX GAKTOB U IBJIEHUH;

BbIOMpATh OCHOBAaHUA U KPUTEPUU [AJ KAaCCUPUKALUM BeLeCTB U XUMHUYECKHUX
peakuuu;

yCTaHaBJIMBAaTh IPUUYUHHO-C/I€/ICTBEHHbIE CBA3Y MeX/ly U3y4aeMbIMU SBJIEHUSMU;

CTPOMUTDb JIOTUYECKUe paccyXJeHUs (MHAYKTUBHbIE, Je[yKTUBHbIE, 10 aHAJOTUH),
BBIIBJATb 3aKOHOMEPHOCTH UM NPOTUBOpPeYUss B pacCMaTpUBAEMBIX SBJIEHUAX,
bopMyIMpOBaTh BBIBO/bI U 3aKJII0OUEHUS;

IpUMEHATb B Ipolecce INO3HAaHHUSA, HUCHOJIb3yeMble B XWUMHUU CUMBOJIMYECKHE
(3HaKoBbIe) MOJiesH, IPeo6pa3oBbIBATh MOJleJIbHble NIPe/CTaBJeHUs — XUMUYeCKUH 3HAK
(cumBoJ) 3sieMeHTa, XUMHUYeckasgs ¢opMmyJsa, YpaBHEHHE XUMUUYECKOW peakUUu — MpHU
pelleHUM Yy4eOGHBIX MO3HaBaTeJbHBbIX M INMPAKTUYECKUX 3a/iay, NPUMEHSATb Ha3BaHHbIe
MoOJieJibHble MpeJCTaBJeHUs J[Js BbIABJE€HUS XapaKTepHbIX IPU3HAKOB H3y4aeMbIX
BellleCTB U XMMHUYEeCKUX peaKLUH.

2) 6a30Bble UcCCae0BaTe/IbCKHE AeUCTBUA:

BJIaZleTb OCHOBAaMH MeTO/|0B HAy4YHOI'0O I03HAHUA BelleCTB U XUMUYECKUX PeaKIUuH;

bopMysMpoBaTh LeJM U 33Jayd UCCIe[J0BaHMS, HUCII0Jb30BaTh NOCTaBJEHHbIE U
CaMOCTOATeJbHO CHOPMYy/IMPOBaHHbIe BONPOCHl B KayeCcTBE WHCTPYMeHTa MO3HAaHUA U
OCHOBBI /11 GOPMHUPOBAHUS TUIOTE3bl N0 NPOBEPKe MPAaBUJIbHOCTH BbICKa3blBaeMbIX
CY>XIeHUU;

BJIaZleTh HaBbIKaMM CaMOCTOSITE/ILHOTO IIJIAHMPOBAHUA U IPOBeJleHUs YYeHUYeCKUX
3KCIEepUMEHTOB, COBEpPIIEHCTBOBAaTb YMeHUsA HabJoAaTb 3a XOZOM Ipolecca,
CaMOCTOAITEJIbHO TPOrHO3UMPOBAaTb €ro pe3y/abTaT, (OPMYJUPOBaTb 00606lIeHUS U
BbIBO/JIbl OTHOCUTEJIbHO JOCTOBEPHOCTU pe3yJbTaTOB HCCAeL0BaHUsl, COCTABJAThb
060CHOBaHHBIA OTYET O NPOJeJaHHOU paboTe;

npuo6peTaTh ONBbIT yYEHUYECKOU HCC/Ie[0BATENbCKON U MPOEKTHOMU JeSITeJIbHOCTH,
IPOSABJATH CIOCOOHOCTh U FTOTOBHOCTb K CaMOCTOSITEJIbHOMY IOMCKY METOJ0B pelleHUs
NpaKTHUYeCKUX 3a/ia4, IPUMEeHEeHHUI0 Pa3/IMYHbIX METO/|0B NO3HAHHUA.

3) pa6ota c uHopmManueun:

OPUEHTUPOBATbCA B PaA3/JIMYHbIX WUCTOYHMKAX MUHOpMaLUHU (Hay4dHO-NOMYyJispHas
JINTepaTypa XMMHUYECKOIro COJiep>KaHusl, CIpaBo4YHble Mocobus, pecypcel MHTepHeTa),
aHaJIM3UpOBaTb UHPOPMALMIO Pa3JUYHbIX BUJOB U GOpPM Ipe/CTaB/eHUs, KDUTHYECKHU
OLIeHUBATb €€ JOCTOBEPHOCTb U HENIPOTUBOPEYUBOCTh;

dbopMysIMpoBaTh 3alpoChl U IPUMEHATb pa3/JMYHble METO/bl IPU MOMCKe U 0THOope
nHpopManry, Heo6X04MMOH /151 BBINOJHEHUS y4eOHbIX 3a/1a4 ONpe/ie/IEHHOTO TUIIa;



npuo6peTaTb  ONBIT  HWCIOJb30BaHUA  HMHPOPMALMOHHO-KOMMYHUKATHUBHbBIX
TEXHOJIOTUH U Pa3JIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMaJbHYy0 (GOpMy MNpeAcTaBJeHUs HHPOpPMALUU
(cxeMbl, rpad UKy, JUATPAMMBbI, TaOJUIIbI, PUCYHKU U APYTUE);

MCIO0JIb30BaTh Hay4HbIM f3bIK B KayeCcTBe CpPeJACTBa NpPHU paboTe ¢ XUMHUYECKOU
vHbopMalMel: MIPUMEHATh MeXIpeMeTHble (Gu3ndeckre U MaTeMaTU4YeCKHUe) 3HAKU U
CUMBOJIbI, GOPMYJIbl, a66peBUATYPbI, HOMEHKJIATYPY;

UCIO0JIb30BaTh U Npeobpa3oBbIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CpPeJCTBa
HarJsHOCTH.

OBJlafieHM e YHMBEPCA/IbHBIMU KOMMYHUKAaTUBHBIMM JAE€MCTBUSAMM:

3a/laBaTb BOIIPOCHI MO CYLIeCTBY OOCYKJaeMoil TeMbl B XOJe JAuajora H/Wiu
JIUCKYCCUHU, BBICKA3bIBaTb HJeH, GopMy/MpoBaTb CBOU MPEJJIONKEHUS OTHOCUTENbHO
BbINOJIHEHUA NIPe/JIOKeHHOH 3a/1a4uy;

BBICTYNIaTh C TMpe3eHTaluedl pe3y/bTaTOB [03HABATEJbHOM JieATeJbHOCTH,
IOJIy4eHHBIX CaMOCTOSITEJbHO WJM COBMECTHO CO CBEPCTHHKAaMHM IPHU BbINOJHEHUU
XUMHUYECKOTO0 3JKCIIEPUMEHTa, MPAaKTUYEeCKOM paboThl IO MCCJIEJO0BAaHUIO CBOMCTB
M3y4yaeMbIX BeLeCTB, peajM3aldd y4eOHOro mnpoekTa M GOpPMYJIMPOBATh BbIBOABI IO
pe3ysbTaTaM HPOBEAEHHBIX HCCJAEeJOBAaHUN MyTEM COrJIACOBAaHUsS MO3ULUU B Xoje
06Ccy>keHus1 1 0OMeHa MHEHUSIMHU.

OBJlafileHM e YHHBEPCA/IbHBIMU PETy/IITUBHBIMU AeCTBUAMM:

CaMOCTOSITEJIbHO  IIJIAHUPOBaTb M OCYLIECTBJATb CBOKO  I0O3HAaBaTeJbHYIO
JlesITeJIbHOCTb, oOmnpejiesisss e€ I1eJd U 3aJayd, KOHTPOJHUPOBaTb W MO Mepe
He0o6XO0AMMOCTH KOPPEKTUPOBAThb Npe/jlaraeMblid aITOPUTM JeICTBUM NIPU BbINIOJHEHUU
y4eOHbIX M UCC/Ael0BaTeJbCKUX 3aJla4, BblIOMpaTh Haubosiee 3pPeKTUBHBIN CNOCOO UX
peleHUs C Y4ETOM NOJTy4eHHUs] HOBbIX 3HAHUH O BellleCTBAaX U XMMHUYeCKUX PeaKLUX;

OCYILIeCTBJIATb CaMOKOHTPOJIb CBOeH JeATeJbHOCTH Ha OCHOBe caMoOaHa/u3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IbTATDI
10 KJIACC

[IpeaMeTHbIe pe3yibTaTbl 0CBOEHUs Kypca «OpraHuveckast XMMUsI» OTPaXKakoT:

chOpPMHUPOBAHHOCTb MpPEJCTABJIEHUN O XUMUYECKOW COCTaBJISIOIIEN €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUPA, POJIM XUMHUHU B MO3HAHWHU SIBJIEHUH NPUPO/bI, B YOPMUPOBAHUHU
MBILLJIEHUS U KYJbTYpbl JIMYHOCTH, €€ (YyHKLHOHAJbHOW IPaMOTHOCTH, HEOOXOJUMOM
JUIsl pellleHWs NpaKTUYeCKUX 3aJad M 3IKOJIOrMYeCKM OGOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3/10pPOBbI0 U IPUPOJHOU Cpejie;

BJIaJleHHe CUCTEeMOM XMMHYeCKHUX 3HaHUH, KOTOpas BK/IKYaeT: OCHOBOIOJArampiue
NOHATUA (XMMHUYECKUM 3JIeMEHT, aTOM, 3JIEKTpOHHas 000JI0YKa aToMa, MOJIeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULLATEJBHOCTb, XMMHUYecKasl CBfI3b, CTPYKTypHas ¢opmy.Jia
(pa3BépHyTast ¥ COKpalléHHasi), MOJib, MOJISIpHAsA Macca, MOJIIPHbIA 00'bEM, YIJIepOJHbIN
cKesieT, QyHKIMOHA/IbHAA IPyINNa, pajyKal, U30MepHs, U30Mepbl, TOMOJIOTUYECKUH pAf,
rOMOJIOTH, YIJIEBOJLOPOJbI, KHCJOpPOJ M a30TCOJepKallue CoeJWHEHUs, MOHOMeD,
N0JIMMeD, CTPYKTYpPHOe 3BEHO, BBICOKOMOJIEKYJIIPHbIE COeMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHUs opraHuMyeckux BellecTB A. M. ByT/iepoBa, 3aKOH COXpaHeHHS MacChl



BellleCTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH fA3bIK XMMUH; MUPOBO33peHYeCKHe 3HAHMUS,
JieXxxalide B OCHOBe NMOHMMAaHHSA NMPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBJIEHUH,
dakTosOTMYECKMEe CBeJleHHs O CBOWCTBAX, COCTaBe, IOJy4YeHHUU U 0e30MacHOM
MCIOJIb30BAaHUU BaKHEWIIMX OPTraHUYECKUX BellecTB B OBbITYy U INPaKTUYECKOU
JleITeJIbHOCTH YeJlIOBeKa;

cPOpMUPOBAHHOCTb YMEHUH BBIABJAATH XapaKTepHble MPU3HAKK MNOHSATHUH,
yCTaHaBJMBaTb MX B3aUMOCBSI3b, MCIO0JIb30BAaTh COOTBETCTBYIOLIME IOHATHUA MPHU
OMMCAHUU COCTABA, CTPOEHUS U IPeBpallleHU OpraHuYeCcKUX CoeJUHEHNH;

cPOpPMUPOBAHHOCTb YMEHHUM HCNOJIb30BaTh XUMHUYECKYH CHMBOJIMKY JJs
COCTaBJIEHUS] MOJIEKYJSIPHBIX U CTPYKTYPHbIX (pa3BEépHYTOM, COKpalLléHHOU) dopMy.
OpraHMYecKUX BellleCTB U ypaBHEHUN XMMHUYECKUX peaKLMH, W3roTaBJMBaTb MOJeJH
MOJIEKYJ] ~OpPraHWYeCKUX BellecTB [  W/UIIOCTPALMM HUX  XHMHYECKOTO0 U
IPOCTPAaHCTBEHHOTO CTPOEHMUS;

cpOpMUPOBAHHOCTb YMEHUW yCTAHABJMBATb MPHUHAAJIEKHOCTb HU3yYEHHbIX
OpraHMYecKUX BellleCTB [0 MX COCTaBy U CTPOEHHIO K ONpeJieJIEHHOMY KJjaccy/rpymnmne
coeiuHeHUW  (YrJieBOAOpPOJAbI,  KHUCJIOPOJ M  a30TCOJepKalhue  COeJUHEHMH,
BbICOKOMOJIEKYJ/IIDHblEe COeJMHEHHUs), JaBaTb MM Ha3BaHUA MO0 CHUCTEMATUYeCKOH
HoMmeHkaatype (IUPAC), a Takxke MNpPUBOJUTH TpPUBHUAJIbHble HA3BaHUS OT/I€JbHbIX
OpraHMYecKuX BeLleCTB (3TWUJIeH, NpPONMWJIEH, aleTW/eH, 3TUJIEHIJIUKOJIb, TJIMLEPUH,
denos, dopmManpierus, aueTanbJerdJi, MypaBbHHasi KHCJIOTA, YKCYCHasl KHCJIOTa,
0JIEMHOBasl KUCJO0Ta, CTeapMHOBasi KUCJOTA, IJII0K03a, GPYyKTO3a, KpaxMmaJ, LeJJIl0J1033,
TJIMIMH);

cpOpMUPOBAHHOCTb YMEHUS ONpe/le/IITh BUJbl XUMUUECKOH CBSI3U B OPraHUYeCcKUX
coe/JUHEHUSIX (OAMHAPHbIE U KPaTHBIE);

cPOpPMUPOBAHHOCTb YMEHHWS TNPUMEHATb IOJIOKEHUS1 TEeOpUM CTPOeHus
opraHuyeckux BelecTB A. M. ByTsiepoBa /1711 06'bsICHEHHS 3aBUCUMOCTH CBOMCTB BellleCTB
OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPaHEHMUS MaCChl BEILlECTB;

cpOpPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaTb COCTaB, CTpoeHHe, pu3nyeckue U
XUMHUYECKHEe CBOMCTBA THUIHMYHBIX MPEJCTABUTENEN PA3IUYHBIX KJIACCOB OPraHUYeCKHUX
BellleCTB (MeTaH, 3TaH, 3TUJIeH, IPONUJIEH, alleTU/eH, 6yTagueH-1,3, MeTun6yTaauen-1,3,
6eH30J, MeTaHOJ, 3TaHOJ, 3TWJEHIJIUKOJb, TJULEPUH, ¢eHoJs, aleTaabJeruf,
MypaBbMHas M YKCyCHasg KHCJOTBI, IJIIOKO3a, KpaxMaJ, ILeJlJ}0J1033, aMHUHOYKCyCHas
KUCJIO0Ta), W/JIIOCTPUPOBATh TEeHETHUYECKYI CBA3b MEXJAy HHUMH YpaBHEHUAMU
COOTBETCTBYIOLIUX XMMHUY€ECKUX PeaKLUH ¢ UCTI0/Ib30BaHKEM CTPYKTYPHBIX GopMy.I;

cPOpPMUPOBAHHOCTb YMEHHs XapaKTepU30BaTb MCTOYHUKHU YTIJIEBOJOPOJIHOTO
coipbsi (HedpTb, MPUPOJAHBIM ras, yroJjib), CIOCOObI MX MepepabOTKH U MpPaKTUUYECKOe
IpUMeHeHHe NPOJYKTOB epepaboTKY;

cpOpPMUPOBAHHOCTb YMEHUM NIPOBOJUTDH BBIYMC/IEHNS 10 XUMUYECKUM ypPaBHEHUSIM
(Maccbl, 06bEMa, KOJMYECTBAa MCXOJHOrO BellecTBa HWJM MNPOAYKTA peaKLHUH 10
M3BECTHbIM Macce, 06bEMY, KOJIMYECTBY OJHOTO U3 MCXOAHBIX BelleCTB WJH NMPOLYKTOB
peakuuun);

cpOpMUPOBAHHOCTb YyMEHUH BJaJleTb CUCTEMOW 3HAHUM 06 OCHOBHBIX MeETOJax
HAay4YHOTO IMO3HAHUS, UCIOJb3yEMbIX B XUMHUU NPHU U3YYEHUHU BEIIECTB U XUMHUYECKHUX
sIBJIeHUH (HabJ/l0JleHue, HU3MepeHMe, 3KCIepPUMEeHT, MO/JleJIMPOBaHUeE), HCIO0JIb30BaThb



CUCTeMHble XMMHWYEeCKUe 3HaHUA [JJI NPUHATHSA pelleHUH B KOHKPEeTHBIX »KU3HEHHBIX
CUTYaLUsX, CBA3aHHBIX C BellleCTBaMHU U UX IPUMEHEHUEM;

cPOpPMUPOBAHHOCTb YMEHUH COO6JII0JAaTh MNpaBW/a MO0Jb30BaHUA XUMHUYECKOU
NOCy/101 U JJabopaTOPHBIM 060pyZl0BaHUEM, a TaKXKe MpaBU/ia 0OpalleHHus C BellleCTBaMHU
B COOTBETCTBUM C UHCTPYKIUSMHU 110 BbIIIOJIHEHHUIO JTa00PaTOPHBIX XUMUUYECKHUX OINBITOB;

cPOPMUPOBAHHOCTb YMEHUM  IJIAHUPOBAaTb U BBINOJHATb  XMMHUYECKUU
JKCIepuMeHT (MpeBpalleHUsl OPraHUYeCKHMX BellecTB IpU HarpeBaHWM, IOJy4eHHe
3TUJIeHa W U3y4yeHHe ero CBOWCTB, KayeCTBEHHble peaKIMd OPraHUYeCcKUX BellecTB,
JleHaTypalus 6esIKOB NPU HarpeBaHWH, LiBETHble peaKLUU OeJIKOB) B COOTBETCTBUM C
NpaBUJaMU TEXHUKU 0e30MacHOCTU NMPHU 0OpalleHHWU C BellleCTBaMU U J1abopaTOPHbIM
obopyZloBaHHEM, NpPEeJCTaBJATb pe3yJbTaTbl XMMHYECKOro 3KcIeprMeHTa B ¢QopMe
3alMUCy YpaBHEHUH COOTBETCTBYIOLIUX peakKLWHd U GOpMy/IMpOBATh BBIBOJbl Ha OCHOBE
3THUX Pe3yJIbTaTOB;

cGOPMUPOBAHHOCTb  YMEHUHM  KPUTHUYECKH  aAHAJU3UPOBAaTb  XHMMHUYECKYIO
MHpopMalio, NoJay4yaeMyo U3 pa3HbIX UCTOYHUKOB (cpejcTBa MaccOBOW MHQopManuy,
HUHTEepHET U ApYyrux);

cpOpMHUPOBAHHOCTb YMEHUH COOJIIOAATh NPaBUJa 3KOJOTUYECKH 11e/1eC006pa3Horo
NOBeJleHUsl B ObITY U TPYZOBOMW J1eITeJIbHOCTH B ILieJIIX COXpaHEeHUs CBOEro 3/0pOBbs U
OKpyXamllled NPUPOJHOHW CpeJbl, OCO3HAaBaTb ONACHOCTb BO3JEeUCTBUA Ha >KUBbIE
OpraHu3Mbl OlpeJleIEHHbIX OPraHUYeCcKUX BellecTB, MOHUMas cMbica nokasartens II/JK,
NOSCHATh Ha IpUMepax CHOCOObI YMeHbIIeHUS U TMpeAOTBpallleHUs] UX BpeJHOro
BO3/leMICTBUSA Ha OPTaHU3M 4YeJI0BEKa;

JJIs1  00y4aloluXcsl C OrpaHUYeHHbIMM BO3MOXXHOCTSIMH 3/l0pOBbSl: yMeHHUe
IPUMEHATb 3HaHUs 06 OCHOBHBIX JJOCTYIIHbIX MeTO/aX MO3HAHUS BellleCTB U XMMUYECKUX
ABJIEHUH;

JUIsl CJIeNbIX W C/1ab0BUAAILMX O0OYYalOLIMXCA: YMeHHe HCII0Jb30BaTb pesibeHO-
TOYEYHYI0 cUucTeMy 0603HayeHUM JI. bpaisis i 3anucyu XUMUYecKux GopMy.I.

11 KJIACC

[IpenmeTHble pe3y/bTAaTbl OCBOeHHs Kypca «06lias U HeoOpraHU4yecKash XUMMUSI»
OTPaXKaloT:

cGOpPMHUPOBAHHOCTb MPEJICTABJIEHUNA: 0 XMMUYECKOW COCTABJIAIOLIEN eCTeCTBEHHO-
HAy4YHOW KapTHUHBbI MHUPA, POJIM XUMUM B MO3HAHUH SIBJIEHUU NPUPO/bl, B QOPMUPOBAHUHU
MBbIIIJIEHUS] U KYJbTYpPbl JUYHOCTH, €€ (QYHKLUHOHAJbHOW T'PAaMOTHOCTH, HEOOXOJUMOMU
JUIS pellleHUs] MPAKTUYECKUX 3aJlad M IKOJIOTMYEeCKHM OOOCHOBAHHOI'O OTHOUIEHHS K
CBOEMY 3/10POBbIO U IPUPOJIHOM Cpeje;

BJIaZIeHUEe CUCTEMOU XMMUYECKUX 3HAHUH, KOTOpasi BKJIOYaeT: OCHOBOIOJIaramiiyie
NOHATHUSA (XUMUYECKUU 3JIEMEHT, aTOM, U30TOT], S-, P-, d- 3JIeKTPOHHbIE OPOUTAIH ATOMOB,
HWOH, MOJIeKyJla, MOJIb, MOJIIPHBIH 06BEM, BaJIEHTHOCTb, 3JIEKTPOOTPHUILATENbHOCTb,
CTeNeHb OKHUCJEHUs], XUMHUYecKass CBS3b (KOBaJleHTHasl, HOHHAas, MeTa/lJIMYecKasi,
BOJIOPOZIHASI), KpHUCTa/JIM4ecKass peuéTKa, THUIbl XUMUYECKHX peaKIUH, pacTBop,
3JIEKTPOJIUThI, HE3JIEKTPOJIUThI, 3JIEKTPOJUTUYECKAs [AUCCOLMALMS, OKHUCJIUTEID,
BOCCTAHOBUTEJIb, CKOPOCTb XUMUYECKON peaKlMy, XUMHUYEeCKOoe PaBHOBECHE); TEOPUU U
3aKOHbl (Teopusi 3JEKTPOJUTUYECKOW JAuccOolMalUy, mnepuojuueckuit 3akoH [|. MU.



MeHpeieeBa, 3aKOH COXpaHEHHUs] MacChbl BelLleCTB, 3aKOH COXpPaHEHHUSA W IpeBpalleHUd
3HEpPruu NpU XUMHUYEeCKUX peaKlUsX), 3aKOHOMEpPHOCTH, CUMBOJIMYECKUN A3bIK XUMUH,
MHPOBO33peHYEeCKHe 3HaHHWA, Jexalide B OCHOBe IIOHMMaHUA INPUYMHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SIBJIEHUH, GaKTOJIOTUYeCKHe CBeJleHUsI O CBOMCTBAX, COCTaBe,
N0JIy4eHUU U 6€30NaCHOM MCI0/Ib30BAaHUHY BaXKHENILIMX HEOPraHM4YeCKHUX BelleCTB B ObITY
Y IPAKTHUYECKOH esATeJbHOCTH YeJI0BEKa;

cPOpPMUPOBAHHOCTb yMEHWUH BBIABJAATH XapaKTepHble MpPU3HAKU MNOHATHH,
yCTaHaBJMBaTb WX B3aUMOCBA3b, HCII0JIb30BaTb COOTBETCTBYIOIIME IMOHATUA IIpHU
ONMCAaHUH HEOPTaHUYEeCKUX BellleCTB U UX IIpeBpallleHUH;

CPOPMUPOBAHHOCTb YMEHUM HCNOJIb30BaTh XHWMHYECKYH0 CUMBOJIUKY JJIf
cocTaBJieHUs1 GOpMyJl BellleCTB M YpaBHEHUHW XMUMHYECKUX peakL Ui, CUCTeMaTHUYeCKYIo
HoMeHkJ1aTypy (IUPAC) ¥ TpuBHasibHble Ha3BaHUSA OT/Ee/IbHbIX HEOpPraHUYeCKUX BellleCTB
(yrapHbld ras, yrJeKUCJbIH ra3, aMMHaK, TralléHas HW3BeCTb, HeralléHas HW3BeCTb,
NMTbeBas CoZa, NUPUT U [pyrue);

cPOpPMUPOBAHHOCTb YMEHHUH oONpefessaTb BaJeHTHOCTb U CTelleHb OKHCJEeHUs
XUMHUYECKUX 3JIEMEHTOB B COeJMHEHUAX pPa3JIMYHOr0 COCTaBa, BUJ, XUMHUUYECKOW CBA3U
(koBasleHTHas, WOHHAsl, MeTa/IMueckas, BOJAOpPOAHAs) B COeJAUHEHUAX, THI
KPUCTA/JINYECKOW PelléTKU KOHKPEeTHOro BellecTBa (aTOMHasi, MOJIeKyJisspHas, HOHHa4,
MeTaJ/l/InyecKas), xapaKTep cpe/ibl B BOJHbBIX pacCTBOpaxX HEOPraHWYeCKUX coeJUHEHUH;

cPOPMUPOBAHHOCTb YMEHUW yCTaHABJWBAaTb IPHUHA/JIEKHOCTb HeOpraHWYeCcKHUX
BellleCTB 0 HUX COCTaBy K OINpeJeIEHHOMY KJaccy/rpynmne coefjuHeHUH (MpocTble
BelllecTBa - MeTa/UIbl U HeMeTaslIbl, OKCHJbl, OCHOBAaHHUfA, KUCJIOTHI, aMpoTepHble
TUAPOKCU/IBI, COJIN);

cPOpPMUPOBAHHOCTb YMEHUW pacKpblBaThb CMbICJA INepuogudeckoro 3akoHa /JI. M.
MeH/iesieeBa M [JIeMOHCTPUPOBATb €ro CUCTEMATHU3UPYIOLIYI0, OOBACHUTENBHYI U
IPOTHOCTUYECKYI0 QYHKIUY;

cPOPMUPOBAHHOCTb yMEHHUHM XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHHEe aTOMOB
XUMHYECKUX 371eMeHTOB 1-4 nepronos [leproandeckon CUCTEeMbl XMMUYECKHX 3JIEMEHTOB
J. W. MeHgeneeBa, HUCHOJb3ys MNOHATHUSA «S-, p-, d-3JIeKTPOHHBIE OpOUTAINY,
«3HepreTUYecKHhe YpPOBHHU», OOBSCHATb 3aKOHOMEPHOCTH HW3MEHEeHHUs CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M UX COeJMHEHHWU Mo nepuozaM U rpymnnam l[lepuognyeckoi
CUCTEeMbl XMMHUYeCKUX 31eMeHTOB /I. . MeHzeneeBa;

chOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh (OMUCHIBATh) 0OIME XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BelleCTB Pa3/JIMYHbIX KJIACCOB, TOATBEPXK/JATh CylleCTBOBAaHUE
reHeTU4YeCKON CBA3M MeXJy HeOopraHWyeCKHMMH BelleCTBaMU C TOMOIIbI0 ypaBHEHUH
COOTBETCTBYIOLUX XUMUYECKUX PeaKLIUK;

cPOPMUPOBAHHOCTb YMEHMUs KJIAaCCUPULUPOBATh XUMHUYECKUe peakLHUu [0
pas3JIMYHBIM NpPU3HAKaM (YUC/IYy U COCTaBy pearvpymrolliuX BellecTB, TeNJI0BOMYy 3¢deKTy
peakl vy, U3MEHEHHUIO CTelleHel OKUCJIeHUs 3JIeMEHTOB, 0OPaTUMOCTH pPeaKLUuH, y4acTUI0
KaTaJiM3aTopa);

cPOPMUPOBAHHOCTb YMEHUW COCTABJATh YPaBHEHUS peaKLUU pa3/IMYHbIX TUIOB,
NIOJIHBbIE U COKpalléHHble YpaBHEHHUs peaKLiMi HOHHOTO 0OMeHa, YYUThIBas yCJ0BUs, IPU
KOTOPBIX 3TU peaKkL U1 UAYT 10 KOHII3;



chOpPMUPOBAHHOCTb  YMEHUH IPOBOJUTL  peakluy, noATBepXKatoliue
KayeCTBEHHbIH COCTaB Pa3JIMUHbIX HEOPTaHUYECKUX BeLIeCTB, PacHo3HABAaTb ONbITHBIM
NyTEM HOHBI, MPUCYTCTBYIOLIME B BOJAHBIX paCTBOPaX HEOPraHMYeCKUX BEIeCTB;

cPOpPMUPOBAHHOCTH yMeHUU pacKpbIBaTh CYLIHOCTb OKUCJIUTEJIbHO-
BOCCTAHOBUTEJIbHBIX peaKLUMid MOCPeJCTBOM COCTaBJIeHUS 3JIEKTPOHHOIrO 6GaJjiaHca 3THUX
peakyuu;

cPOpPMUPOBAHHOCTb yYMEHUH OOBACHATb 3aBUCHUMOCTb CKOPOCTH XUMHYeCKOU
peakLuu OT pas/MYHbIX PAaKTOPOB; XapaKTep CMeLleHUs XUMHUYECKOro paBHOBECHUS B
3aBUMCUMMOCTH OT BHellHero Bo3AelcTBUA (npuHuun Jle lllaTesnse);

cpOpMUPOBAHHOCTb YMEHUM XapaKTepU30BaTh XUMHUUECKHE MPOLECCHI, JIEKAIUE B
OCHOBE TIPOMBILIJIEHHOTO IOJY4YeHUs1 CepHOM KHUCJOThl, aMMMaKa, a TaKxe
cOpMHUPOBAHHOCTb MpEJACTABJEHUN 00 OOIIMX HAYYHbIX MPUHIMIAX U 3KOJOTUYECKHX
npo6JieMax XMMHU4Y€eCKOT0 NPOU3BO/ACTBA;

cOpMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM MOHSTHSA
«MaccoBas [0l BellleCTBa B pacTBOpe», 0O bEMHBIX OTHOILIEHUH ra30B NPU XMMHUYECKHUX
peakLMsxX, Macchl BellleCTBA WJM 0O0'béMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BeleCTBa,
Macce WM 00'b€MY OJHOTO M3 YYaCTBYIOLIMX B peaKLMM BellecTB, TelJoBoro adpdekxra
peakLMu Ha OCHOBe 3aKOHOB COXpPaHEHHS] MacChl BELIECTB, MpeBpallleHus] U COXpaHeHHs
3HepTruy;

cpOpMUPOBAHHOCTb YMEHUH COOGJIIOJAaTh MpaBUa MO0Jb30BAaHUS XUMHUYECKOU
NOCYZ0H M J1JabopaTOPHBIM 060PYy/0BaHMEM, a TaKXKe NpaBUJia 0OpalleHus C BelleCTBaMU
B COOTBETCTBUU C UHCTPYKIUSIMHU 110 BbIITOJIHEHHUIO JTAa60PATOPHBIX XUMUYECKHX ONBITOB;

cPOpPMUPOBAHHOCTb YMEHHWH  IJIaHUPOBaTb W BBINOJHATb  XMMHYECKHUU
3KcnepuMeHT (pasJioKeHHe TMepoKCHJa BOJAOpPOJAa B MPUCYTCTBUM KaTaau3aTopa,
onpejiejieHUe cpeJibl pacTBOPOB BelleCTB C MNOMOIbI YHUBEPCAJbHOTO HHAUKATOPA,
BJIMSIHME DPa3JIMYHbIX (aKTOPOB HAa CKOPOCTb XMMHYECKOW peaKLUH, peaKLUd MOHHOTO
oO6MeHa, KauyeCTBEHHble peaKl WU Ha CyJbdaT-, KapOOHAT- U XJOPUJ-aHUOHbBI, HA KaTHOH
aMMOHMS, pellleHHe 3KCIepUMeHTa/lbHbIX 33/ia4 10 TeMaM «MeTasibl» U «HeMeTasnibl») B
COOTBETCTBUM C MpaBHUJAMU TEXHUKH 0€30MacCHOCTH NMPHU O6GpalieHUH C BellecTBaMHU U
JIabopaTOPHBIM 060py/Zi0BaHMUEM, npeJCcTaB/IATh pe3ybTaThbl XMUMHUYECKOT0
JKcnepuMeHTa B ¢QopMe 3anMcd ypaBHEHUH COOTBETCTBYIOLIMX peakUuid U
dbopMyIMpOBaTh BbIBO/Ibl HA OCHOBE 3TUX Pe3yJIbTATOB;

cPOpMUPOBAHHOCTb  YMEHHW  KPUTHUYECKU  aAHAJIU3UPOBATh  XHMMHUUYECKYIO
MHopMalyo, N0Jy4YaeMylo U3 pa3HbIX HCTOYHUKOB (CpejcTBa MacCOBOM KOMMYHHUKALUHY,
HUHTEepHeT U Apyrux);

cpOpMHUPOBAHHOCTb YMEHUH CO6JII0AATh NPaBUJa 3KOJIOTUYECKH 11e/1eC006pa3Horo
NOBeJleHHs B OBITY U TPY/A0BOU AesATEJbHOCTH B LieJIsIX COXpAaHEHHs CBOEro 3/0POBbs U
OKpYy’Kawlllell NpHUPOJHOM Cpesbl, OCO3HABaThb OINACHOCTb BO3JeMCTBUS HA >KUBbIE
OpraHu3Mbl OMNpeJ/ieIEHHbIX BeLeCTB, MOHUMas cMbica nokasaTtess [1/IK, mosicHaTH Ha
npuMepax CHOCOObI YMeHbIIEHUSl W IpeAOTBpAlLeHUs] UX BpeJHOro BO3JEWCTBHUA Ha
OpraHu3M 4YeJIOBEKa;

JJIs1  00y4aloluXcl C OrpaHU4YeHHbIMM BO3MOXKHOCTSIMHU 3/l0pOBbSl: yMeHHUe
IPUMEHSITb 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IO3HAHHUS BEIeCTB U XUMUYECKHUX
ABJIEHUH;



JUIsl CJIeNbIX Y C/1ab0BUAAILMX O0OYYalOLIMXCA: YMeHHe HCII0Jb30BaThb pesibeHO-
TOYEYHYIO cucTeMy 0603HadyeHuM JI. bpaisis i 3anucyu XUMUYeCcKUX GopMy.I.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC

HauMeHOBaHUe pa3aesioB U

Kosin4yecTBO 4acoB

JneKTpoHHbIE (LUPpPOBDbIE)

Nen/m KouTtposbHblie | IIpakTHYecKue
TE€M NPOrpamMMbl Bcero oGpa3oBaTeJ/ibHbIE PecypcChbl
pa6oThbl pa6oThI
Pa3gen 1. TeopeTuyeckKyie 0CHOBbI OpraHUYeCKON XUMHUU
[IpegMeT opraHU4YeCcKOl XMMHH.
PeA P https://lesson.academy-
1.1 Teopus cTpoeHHsA OpraHUYeCKUX 3
. content.myschool.edu.ru/04/10
coegquHeHu A. M. bytsiiepoBa
HToro no pasaeny 3
Paspges 2. YriieBoaopoanl
21 [IpenenbHbIE YTJIE€BOOPOABI — 5 https://lesson.academy-
' aJIKaHbI content.myschool.edu.ru/04/10
HenpezesibHble yTaeBOA0PO/IbI: https://lesson.academy-
2.2 6 1
a/IKeHbl, aJIKaJJUeHbl, A IKUHbI content.myschool.edu.ru/04/10
2.3 ApoMaTHyecKHe yIJeBo0pOo/bl 2 Wb/ s navace g,
' p y AOPOA content.myschool.edu.ru/04/10
[IpupogHble HCTOYHHUKU
24 fnel;oﬂo OZ0B 11X 3 1 https://lesson.academy-
' y AOPOA content.myschool.edu.ru/04/10
nepepaboTka
HToro no paszgeny 13
Pasaen 3. Kuciopoacoaepxamuye opraHu4eckve coeJUHEeHUs
https://lesson.academy-
3.1 Cnuptsbl. ®eHon 3
p content.myschool.edu.ru/04/10
3.2 Anbneruzanl. Kap6oHoBbIe 7 1 https://lesson.academy-




KHUCJI0ThI. C/I0>KHBIE 3QHUPDI content.myschool.edu.ru/04/10

https://lesson.academy-
content.myschool.edu.ru/04/10

3.3 YraeBoabl 3 2

HToro no paszgeny 13

Paspen 4. A3oTcoaep:xkalniye opraHu4ecKue coeJUHEeHU

https://lesson.academy-
content.myschool.edu.ru/04/10

4.1 AMUHBIL. AMUHOKUCIOTHL besku 3

HToro no paszgeny 3

Pa3gen 5. BbicokoMoJIeKy/IsIpHbIe COeJMHEHUS

https://lesson.academy-
content.myschool.edu.ru/04/10

5.1 [lnactmaccel. Kayuyku. BosokHa 2

HToro no pasaeny 2

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

34 3 2




11 KJIACC

HaumeHoBaHue KosimyectBo yacos
Ne JneKTpoHHbIEe (UPpOBbIE)
pa3zeJioB U TEM KoHTpoJibHbIE IIpakTHyYeckue
n/m Bcero oGpa3oBaTeJ/ibHbIE PecypChl
NMporpaMmbl pa6oThI pa6oThI
Paspaen 1. TeopeTuyecKkue 0CHOBBI XMUMHUU
CTpoeHue aTOMOB.
I .
11 Tepmogmsectancucrewa | 3 B aorera 110K
' proA https://m.edsoo.ru/2dd57£24
XUMHUYEeCKHUX 371eMeHTOB /l.
H. MeHgeneeBa
12 CTpoeHue BelleCcTBa. 4 Bu6anoteka LJOK
' MHoroo6pasue BelecTB https://m.edsoo.ru/2dd57f24
bubauoTteka LHOK
1.3 X 6 1 1
VIMHTICCIHE peariinn https://m.edsoo.ru/2dd57f24
HToro no pasaeny 13
Paszpen 2. Heoprannyeckasa XumMusa
bubsmoTreka LIOK
2.1 M 6 1
CTaLIH https://m.edsoo.ru/2dd57f24
bubsmoTreka LIOK
2.2 H 9 1 1
EMETATLIb https://m.edsoo.ru/2dd57£24
23 CBsI3b HEOPraHUYECKUX U 5 Bu6anoteka LJOK
' OpraHUYeCcKHX BelleCTB https://m.edsoo.ru/2dd57f24
HToro no pasaeny 17
Pa3aen 3. XuMuA M ’KM3Hb
3.1 XUMHUS U 2KU3Hb 4 bubauorteka LHIOK




https://m.edsoo.ru/2dd57f24

HUTtoro no pasaeny

OBILIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

34




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
Ne Kommiecrso sacos Jdara J/IeKTpOHHbIE BUPPOBBIE
n/m Tema ypoxa Bcero KonTponusie lpakriyeckue U3y4yeHus oGpa3oBaTeJibHbIE PECYPChI
paGoThI paGoThI
[IpeagMeT opraHu4ecKomn

1 XUMMUH, eé 1 bubanoreka LIOK
BO3HUKHOBEHUE, https://m.edsoo.ru/3686e6f5
pa3BUTHE U 3HAYEHHE
Teopus ctpoeHud

5 opraHquc%Hz 1 bu6anoTeka [IOK
;;iizgiizﬂeé M https://m.edsoo.ru/0ce6fd4c
OCHOBHbIE MOJI0KEHH S
[IpencraBaeHue o
KJacCuUKALIUU
OpTraHUYECKUX BelleCTB.

3 Homenknatypa 1 BbubanoTeka LIOK
(cucteMaTuyeckas) u https://m.edsoo.ru/8d39f5c8
TPUBHUAJIbHbIE
Ha3BaHUs
OpTaHUYECKUX BelleCTB

4 ?:;{j::;:efomala 1 1 bu6bsaunoteka [JOK
FoMosorueckii paa https://m.edsoo.ru/9e595cbh8

c lr\l/[;;::e;;iiH 1 bubanoreka LIOK
npecTaBuTeny https://m.edsoo.ru/b0e61661




dJIKAHOB

AJIKeHBI: COCTaB U

bub6anoTteka [JOK

6 CTpOEHHUE, CBOMCTBA https://m.edsoo.ru/c212dd21
ITUJIEH U IPONUJIEH —

7 NpoCTerIIre bubaunoreka [JOK
npeJiCTaBUTENN https://m.edsoo.ru/ba5706aa
aJIKEHOB
[IpakTuyeckas paboTa

3 Ne 1. «[TonyyeHue Bbu6auoTteka LJOK
3TWUJIeHA U U3y4yeHue https://m.edsoo.ru/87a37cab
ero CBOMCTB»

AnkanueHsl. bytaguen-
e
https://m.edsoo.ru/25a14636
CUHTETHUYECKOT0
KaydyKa U pe3UHbI
AJIKVHBI: COCTaB U
0COGEHHOCTH CTPOEHHH,
10 ;\Zﬁ:ﬁigﬁqic}m“ PR Bu6snoreka LIOK
N https://m.edsoo.ru/3137711c
NpPOCTEeUIIHM
npe/iCTaBUTEb
AJIKUHOB
11 5;;1121(3;2;[ o bu6anoTteka [JOK
. https://m.edsoo.ru/259b0a5b
XUMHUYECKOU peaKIuu
12 ApeHbl: 6eH30J1 U Bbub6anoTeka LIOK

TOJIYOJI. TOKCUYHOCTB

https://m.edsoo.ru/156730d2




apeHoB

13

['eHeTHUYecKas CBA3b
yIJ1€BO/IOPO/IOB,
NpUHAJIeXALIUX K
pas3/IMYHbIM KJIaccaM

bubanoreka LIOK
https://m.edsoo.ru/bf84d8eb

14

[IpupoaHbIe UCTOYHUKU
yI/1€BOIOPO/IOB:
NPUPOAHBIN a3 U
HoNnyTHbIe HePTAHbIE
ra3bl, HepThb U
NIPOAYKTEI eé
nepepaboTKH

bub6anoTteka [JOK
https://m.edsoo.ru/69b3398b

15

[IpupoaHbIe UCTOYHUKU
yIJ1I€BOJI0PO/IOB:
NpPUPOJHBIY ra3 v
NONyTHbIE HePTSAHbIE
ra3bl, HepThb U
NIPOAYKTEI eé
nepepaboTKH

bub6anoTteka [JOK
https://m.edsoo.ru/21f9de78

16

KoHTposibHas paboTa
10 pasjeny
«YrieBogopoabl»

17

[IpenenbHbie
OZJHOATOMHbIE CIIUPTHI:
MeTaHOJI ¥ 3TAHOJL.
BozopozHasd cBA3b

bubanoreka LIOK
https://m.edsoo.ru/df04c5cd

18

MHoroaToMHbIE
CIIUPTHI:

bubanoreka LIOK
https://m.edsoo.ru/26ee34fe




3TUJIEHTJINKOJIb U
IJIMLepUH

®eHoJ: cTpoeHUE
MOJIEKYJIbI, QU3UYECKHe

bu6anoTteka [JOK

19 Y XMMUYeCKHe https://m.eds00.ru/484100000000000
CBOWCTBA, MIPUMeEHEHUE
Anbperunr:
20 d)opfaan:;ema " bubanoreka LIOK
https://m.edsoo.ru/c2c788b2
aleTaabAeru/. AueToH
OJIHOOCHOBHbIE
21 npejeyibHble BbubanoTeka LIOK
Kap6OHOBbIE KHUCJIOTHI: https://m.edsoo.ru/ee4d84aa
MypaBbHUHAs U YKCYCHas
[IpakTuyeckas paboTa
99 Ne 2. «CBoiicTBa bubanoreka LIOK
pacTBOpa yKCyCHOM https://m.edsoo.ru/d12e567d
KUCJIOThI»
CteaprvHOBad U
0JIEMHOBAS KUCJIOTHI,
23 KaK IpeCcTaBUTe U Bubmorera LOK
https://m.edsoo.ru/83a08773
BBICIIMX KAPOOHOBBIX
KHCJIOT
Mbl1a KaK COJIM BbICIIUX
24 KapOOHOBBIX KHCJIOT, UX Butamorexa LlOK
. https://m.edsoo.ru/0d162d9d
Molollee JIeNCTBHE
CioxkHble 3QUPHI KaK Bu6noreka LIOK
25 NPOU3BOJIHbIE

Kap60HOBbIX KHCJIOT.

https://m.edsoo.ru/7c065c9d




'MApOIN3 CII0XKHBIX
3duposB

26

Kupsr: ruaposus,
IIpUMeHeHHe,
O6uoJsioruieckasi poJib
YKUPOB

bu6anoTteka [JOK
https://m.edsoo.ru/adfffe6d

27

YryieBoApbl: COCTaB,
KJ1accubuKanus.
Baxxnenmune
npeJiCTaBUTEJIN:
IJII0K033a, PPYKTO33,
caxaposa

bubanoTteka [JOK
https://m.edsoo.ru/72a04508

28

Kpaxman u nestoiosa
KaK IpUpOJHble
NOJIMMEepPBhI

bu6anoTteka [JOK
https://m.edsoo.ru/6216e766

29

KoHTposibHas paboTta
10 paszeny
«Kncnopogacogepxamue
Opra”Hvyeckue
coeIMHeHUsI»/
Bcepoccuiickas
IIpoBepoYHasd paboTa

bubanoTteka [JOK
https://m.edsoo.ru/efa7e6ca

30

O61masa xapaKTepuCcTHUKA
a30TCcoZiepKaliux
OpTraHUYeCKHUX
coeJUHEHUH /
Bcepoccuiickas
IIpoBepoYHasd paboTa

bub6anoTteka [JOK
https://m.edsoo.ru/1bc5cf80




31

AMUHBI: METUJIAMHH U
dHUJINH

bub6anoTteka [JOK
https://m.edsoo.ru/39cd21f1

32

AMHWHOKHCJIOTHI KaK
amMmdoTepHbIe
OpraHuvecKue
CoeIMHEHMUS, UX
OMOJIOTHYECKOE
3HaveHue. [lenTuabl.
BeJsiku Kak NpUpoOJHbIE
BbICOKOMOJIEKYJISIPHbIE
coeJMHEHMUS

bubanoreka LIOK
https://m.edsoo.ru/d1773e80

33

OcHOBHbIE NTOHATUS
XUMHH
BBICOKOMOJIEKYJISIPHBIX
coeJMHEeHUH

bubanoreka LIOK
https://m.edsoo.ru/77df705a

34

OcHOBHBIE METO/bI
CUHTEe3a
BbICOKOMOJIEKYJISIPHBIX
coeJMHEeHUM.
[lnacTMacchl, Kay4ykH,
BOJIOKHA

bubanoreka LIOK
https://m.edsoo.ru/429e9899

OBILIEE KOJIMYECTBO YACOB
[10 [TPO'PAMME

34




11 KJIACC

Tema ypoka

KoJsinyecTBO 4acoB

KoHTpoOJIbHBIE

Bcero
pa6oThl

IIpakTHYeckue
padoThI

Jara
U3y4yeHUusda

JJIeKTpOHHbIE
nudpoBbie
o6pa3oBaTeJ/IbHbIE

pecypchl

XUMHUYECKHUH 3J1eMEHT. ATOM.
JyieKTpoHHAas KOHGUTrypaLus aTOMOB

[leproanyeckuii 3aKOH U
[leproaunyeckas cucteMa XMMHUYeCKHUX
asieMmeHTOB /I. M. MeHaeneeBa, ux
CBfI3b C COBpEMEHHOM TeopHuen
CTPOEHUSI aTOMOB

3aKOHOMEPHOCTHU U3MEHEHHUS
CBOUCTB XUMUYECKHUX 37IEMEHTOB U UX
COoeJMHEHUH MO TpynnaM U NepruoaM.
3HayeHMe [epUOAUYECKOTr0 3aKOHA U
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
JA.U. MeHiesieeBa B pa3BUTHUM HAyKU

CtpoeHue BeujecTBa. XUMHYeCKas
CBSI3b, €€ BUJbl; MEXaHU3MbI
006pa30BaHUsA KOBAJIEHTHOM CBSI3H.
BozopozHasd cBA3b

BaneHTHOCTb.
JJIEKTPOOTPULLATENBHOCTb. CTelneHb
okucJseHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIAPHOTO
CTpOEeHUA




[IoHATHE O JUCTIEPCHBIX CUCTEMAX.
W cTuHHBIE U KOJIJIOU/JHblE PaCTBOPBHI.
MaccoBas f014 BeliecTBa B pacTBOpe

Knaccudrkanusa 1 HoMeHKJIaTypa
HeOpraHU4YeCcKHUX COeIMHEeHUH.
['eHeTHYecKas CBA3b HEOPraHUYeCKUX
BellleCTB, pa3/INYHBIX KJIACCOB

Knaccuduranus XuMUIeCcKux
peak i B HeOpraHU4ecKou 1
OpTraHUYEeCKON XMMUU. 3aKOH
COXpaHeHHUS MacChl BellleCTB; 3aKOH
COXpaHEeHHUs U peBpalleHus SHEPTUr
pU XUMHUYECKUX peaKIUsax

CkopocTb peakyuu. O6paTuMble
peakLMu. XMMHU4YeCKOe paBHOBeCcHe

10

[IpakTuyeckas pabora Ne 1.
«Bnusinue pasnyHbIX GaKTOPOB Ha
CKOPOCTb XMMHUUYECKOHN peaKLuu»

11

JJIEKTPOJIUTHYECKAS AU CCOLHALUS.
[ToHsAATHE 0 BOJOPOAHOM IIOKa3aTeJsie
(pH) pacTtBopa. Peakiiuu HoHHOTO
obMeHa. ['MAPOIN3 OpraHUYeCcKUX U
HeopraHH4YecKHX BellecTB

12

OKHUC/IUTENbHO-BOCCTAaHOBHUTEJIbHbIE
peakiuu. [loHsATHE 06 3/71EKTPOJIH3E
pacniaBoB U pacTBOPOB COJIeH

13

KonTposibHas paboTa no paszeny
«TeopeTryeckue 0CHOBbI XUMHUU»




14

MeTasibl, UX N10JI0KEHUE B
[leproguyeckont cucrteme
XUMMHYECKUX 3j1eMeHTOB /I. U.
MeHpeieeBa 1 0COGEHHOCTH
CcTpoeHUst aToMoB. Ob1ue
dur3nyecKkre CBOKCTBA MeTaJIJIOB

15

CrniaBbl MeTaJJIOB.
JJIEKTPOXMMUYECKUU pAL,
HaNnps>KeHUH MeTa/lJIoB

16

XMMHWYEeCKHe CBOMCTBA BaXKHEHIITNX
MeTaJ/lJIOB (HaTpUH, KaJlMi, KaJlbLUH,
MarHum, aJlOMHUHUMN) U UX
coeJMHEeHUH

17

XuMHUyecKkre CBOMCTBA XpoMa, MeJIU U
UX COeIUHEeHUH

18

XUMHYeCcKHe CBOMCTBA IJMHKA, XKeJjle3a
YU UX COeJUHEHUH

19

[IpakTnyeckas pabora Ne 2.
"PelieHue 3KCiepUMeHTaNbHBIX
3ajad4 1o teMe «MeTtasabi»"

20

HemeTasibl, UX IOJI0KEHUE B
[lepuoguyeckon cucteme
XMMMHYEeCKUX 3j1eMeHTOoB /JI. U.
MeHgesieeBa U 0COOEHHOCTH
CTPOEHUSI aTOMOB

21

dusuyeckre CBONCTBA HEMETAJIJIOB.
AnyoTponust HeMeTa/lJIOB (Ha
npuMepe KUCJI0poAa, cepsbl, dpochopa




Y yrJjiepo/ia)

22

XUMHYecKUe CBOMCTBA raJloreHoB,
Cepbl ¥ UX COeJUHEHU I

23

XuMHYecKre CBOMCTBA a30Ta,
docdopa v ux coeAMHEHU I

24

XuMH4YecKHe CBOMCTBA yrJjiepo/a,
KpPEeMHHA U UX COeJMHEHUU

25

[IpuMeHeHHe BaXKHENUILINX
HeMEeTaJIJIOB U UX COeJJUHEHUU

26

0600611eH1Ee U CHCTeMaTHU3aLUs
3HaHUU 1o TeMe «HeMeTannb».
BrrunciieHus o ypaBHEHUSIM
XMMUYECKUX PeaKliui U
TepMOXUMHUYECKHEe PACYETHI

27

[IpakTuyeckas pabora Ne 3.
«PeleHue akcneprMeHTaIbHBIX
3a4a4 no teMe "HemeTtasibl"»

28

KoHTpoJsibHas paboTa no TeMaM
«MeTasnbl» 1 «HeMmeTasibl»

29

HeopraHudeckue v opraHu4ecKue
Kucao0Tel. Heopranuyeckue u
OopraHuYecKue OCHOBaHUS

30

AMdoTepHble HEOpraHUYECKHUE U
OpraHuyecKue coeJJUHeHHUs.
['eHeTHYeCcKas CBSA3b HEOPTAaHUYECKHUX
Y OpraHUYeCcKUX BellecTB

31

PoJib XMMHH B 06ecliedeHUuH
3KOJIOTUYECKOU, IHEPTETUUYECKOU U




NULIEeBOM 6€30MacHOCTH, pa3BUTHUH
MeJUIUHbI

[IpeacTaBiieHrs 06 06LUUX HAYYHbBIX

32 MPUHIUIIAX IPOMBIIIJIEHHOTO 1
NOJIy4YeHUs BaXKHEULINX BelleCTB
33 YesioBeK B MUpe BelleCTB U 1
MaTepuaoB
34 X¥MUA U 34,0pOBbe YesJ0BeKa 1
OBIIEE KOJIMYECTBO YACOB IO 34

[TPO'PAMME




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC

Kog,
npoBepsieMoro
pe3yJjibTaTa

IIpoBepsieMble NpeAMeTHbIE pe3yJIbTaThl 0CBOEHHUA
OCHOBHOM 06pa3oBaTe/JIbHOM IPOrpaMMbl CpeJHEro o61ero
oGpa3oBaHuUs

1

TeopeTquCKHeOCHOBbIOpFaHquCKOﬁXHMHH

1.1

CdopMHpOBaHHOCTb npesACcTaBJIeHUN 0 XUMHYECKOU
COCTaBJIAIOLIEH €eCTeCTBEHHOHAyYHOM KapTUHbl MHpPA, PpOJIH
XUMHUM B [0O3HAaHUM fBJEHUH NpUpoAbl, B (GOPMHUPOBAHUM
MBILLJIEHUS M KYJbTypbl JIMYHOCTH, €€ (QYHKIMOHAJIbHOU
I'PaMOTHOCTH, HEOGXO0AMMOH /J151 pellleHNs NMPaKTUYeCKUX 3aja4
M 3KOJIOTUYEeCKM OOOCHOBAaHHOTO OTHOUIEHHWS K CBOEMY

3/10pOBbIO U IPUPOAHOH cpefie

1.2

BiageHue cucteMol XMMHUYECKHUX 3HAaHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATalollMe  MOHATUA  (MOJIeKyJia, BaJIeHTHOCTD,
3JIEKTPOOTPULATENbHOCTb, CTeNeHb OKHUCJIeHUS, XUMHU4YecKas
CBsI3b, MOJIb, MOJIIpDHasl Macca, MOJIIPHBINA 00'bEM, yriaepoAHbIN
CKeseT, QYHKLIUOHAJbHAas TIpyINa, pajuKaa, HU30Mepus,
M30Mephl, TOMOJIOTUYECKUH psAJZl, TOMOJIOTH, YIJIeBOLOPOJHI,
KMCJIOPOZ- M a30TcojepiKallde CcoefWHEeHUs], OHOJIOTHUYeCKU
aKTHUBHble BellecTBa (YyrJeBOJbl, >XUpbl, OEJKHU), MOHOMED,
NOJIMMeED, CTPYKTypHOe 3BEHO, BbICOKOMOJIEKYJIIPHBIE
COeIMHEHMs); TeOpUM U 3aKOHbl (TeOpus XUMHUYECKOTO
CTpOeHud OopraHuyeckux  Bewects  A.M. ByTtnepoBa),
3aKOHOMEPHOCTH, CUMBOJINYECKUHI A3BIK XUMUH,
dakTo/I0TMYECKHEe CBeJIeHUS O CBOMCTBAX, COCTaBe, OJy4YeHUHU U
0e30MacHOM MCIO0JIb30BAHUM Ba)KHEHIIUX HEOPraHWYeCKUX MU
OpraHMYecKUX BelleCTB B ObITY U MPAaKTUYECKOU JAesATeJbHOCTH

4yeJIOBEKa

1.3

ChopMHUpPOBAaHHOCTb YMEHUH BbIABJIATh XapaKTepHble NPU3HAKU
NOHATHUM, YCTaHABJIMBAaTb MX B3aUMOCBf3b, MCI0JIb30BaTh
COOTBETCTBYIOLME NOHATHUSA IPU ONMCAHUHU COCTaBa, CTPOEHUS U

npeBpalleHUi OpraHuyecKrux coeJUHeHU!

1.4

cOOPMUPOBAHHOCTb YMEHUH  UCMNOJIb30BAaTh  XUMHUYECKYIO
CUMBOJIMKY JJI1 COCTaBJIEHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX

(pa3BépHyTOM, COKpaléHHOI) GOpMYJI OpraHUYeCKUX BEIIECTB U




ypaBHEHI/If/’I XUMHUYIECKHUX peaKuHﬁ, HN3Tr0oTaBJIMBATb MO/JEJIH
MOJIEKYJI OpraHHU4Ye€CKHMX BelecTB [Jd HW/UVIINCTpAuHUu HUX

XUMHUYIECKOTO U MIPOCTPAHCTBEHHOT'O CTPOEHUA

1.5

ChopMHUpPOBAaHHOCTh YMEHUH yCTAaHABJAUBATb NPHUHAJJIEKHOCTH
M3y4YEeHHbIX OpraHWYeCKUX BELECTB I10 UX COCTABY U CTPOEHHUIO K
onpe/ieiEHHOMY KJjaccy (rpymnne) coeiuHeHUN (yrJieBOAOPOAbI,
KHUCJIOPO/, U asoTcozepxalue coeJJUHEHMUH,
BbICOKOMOJIEKYJ/ISIPHblE COeJIUMHEHHs ), JaBaTb UM Ha3BaHHUA IO

cuctematruieckoil HoMmeHknartype (IUPAC)

1.5

ChopMHUpPOBAHHOCTb yMeHHUs ONpeJeasATb BHUJbl XUMHYECKOU

CBA3U B OPraHUYeCKUX COe/JMHEeHUAX (0AMHapHble U KpaTHbIE)

1.6

ChopMHUPOBAHHOCTh YMEHUS MPUMEHSIThb: MOJIOXKEHUSI TEOPHUU
CTpOeHUsl opraHuyeckux BewectB A.M. BytiepoBa jjs
00'bsICHEHHS] 3aBUCHMOCTH CBOMCTB BeleCTB OT UX COCTaBa U

CTPOEHHAA; 3aKOH COXpaHEHUA MaCChbl BEIIECTB

YrneBomopoabl. Kuciopojcozepkaiiue W a30TCoAepiKalue

OpraHuv4eCckKkue Coe fJMHEeHH . BbICOKOMOJIeKy.IIHprIe coeanHeHud

2.1

CbopMHUpPOBAHHOCTb  yMEHUW  NPUBOAUTL  TpPUBHUAJIbHbIE
Ha3BaHUA OTZeEJNbHbIX OpraHUYEeCKUX BellecTB (3THUJIEH,
IpONUWJIEH, aleTU/eH, 3STUJIEHIJIMKOJb, TIJMLepUH, ¢eHoJ,
bopmanbaeruj, anetanberus, MypaBbuHasg KHUCJI0TA, YKCyCHas
KHMCJIOTQ, 0JIeMHOBAs KUCJI0Ta, CTeapUHOBAsi KUCJIOTA, IJII0OKO3a,

bpyKTO3a, KpaxmaJ, LesJ110103a, TJIUIHH)

2.2

CdopMUpPOBAHHOCTL  YMEHUH  XapaKTepu30BaTb  COCTaB,
cTpoeHHe, GU3MYECKHMe U XUMHUYeCKHMe CBOMCTBA TUIMYHBIX
npejAcTaBATe/Ned pPa3/IMYHbIX KJACCOB OPraHUYECKUX BelleCTB
(MeTaH, 9TaH, 3THWJIeH, MNpOIMWJEH, aueTuJeH, 6yTajueH-1,3,
MeTUI0yTaAreH-1,3, 6€H30J, METaHOJI, 3TaHOJI, ITUJIEHTIUKOJIb,
ravuepuH, ¢&eHoJs, aleTalbleruJi, MypaBbHHas M YKCyCHas
KMCJIOTBI, TJIIOK033a, KpaxMas, LeJJII0J1033, aMHUHOYKCYyCHas

KHCJIOTA)

2.3

ChopMHUPOBAHHOCTb YMEHHUS WUJIIOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXJY THUINUYHbIMU [peJCTaBUTENSIMU Pa3JIMYHbIX
KJIaCCOB OpTraHUYECKUX BellleCTB ypaBHEHUSIMHU

COOTBETCTBYIOIIIHUX XWMHYECKHX peaKL[I/II‘/’I C HCIIOJIb30OBAaHHUEM

CTPYKTYPHBIX GOpMY.JT

2.4

CbopMUpPOBAaHHOCTh YMeHUSI XapaKTepU30BaTb HCTOUYHUKHU




yIJ€BOJOPOJHOTO Cbipbsl (HedpTh, NPUPOJHBIA Tras, YroJjb),
Cnoco6bl HX IepepabOTKU UM MNpaKTUYEeCKOe TMpPUMeHeHHe

NpPOJYKTOB epepaboTKU

XUMUA U KHU3Hb. PacyéThl

3.1

CbopMUPOBAaHHOCTh YMEHHUM BJAJleThb CUCTEMON 3HAHUH 00
OCHOBHBIX METOJIaX HAy4YHOTO T[O3HAHHsS, WCIOJb3yeMbIX B
XUMHUM TIPU U3YYEeHUU BellleCTB W XHMHUYECKUX SIBJIEHUH
(HabsoieHUEe, U3MepeHUe, 3KCIEepPUMEHT, MOJeJUpPOBaHUE),
MCI0JIb30BaTh CUCTEMHble XUMHUYeCKHe 3HAHUSA /ISl PUHATUSA
pelieHHH B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C

BemeCTBaMU U UX IPpUMEHEHHUEM

3.2

ChopMHUpPOBaHHOCTb YMEHUH COGJIIOATh MPaBUJIa M0Jb30BAHHUS
XUMUYECKON Mocylol U JabopaTOpHbIM 060py/lOBaHHEM, a
TaK)Xe NpaBu/a o6pallleHHUs C BeleCTBAaMH B COOTBETCTBUM C
VMHCTPYKLUSAMU MO BBIINOJHEHUIO JIAG0PAaTOPHBIX XUMHYECKHUX

OIIBbITOB

3.3

ChopMHUpPOBAaHHOCTL YMEHUW IJIAHUPOBAaTb U  BBINOJHATH
XUMUYECKUH  3KCIepUMEHT (mpeBpalleHUs  OpraHUYecKHUx
BellleCTB PU HarpeBaHWH, MOJYYEHHUE ITHUIEHA U U3YYEHUE ero
CBOMCTB, KaueCTBeHHble peaKLUM OpraHU4YecKUX BeLlecTB,
JleHaTypalus OeJIKOB IpH HarpeBaHWM, IBeTHble peaKLUU
6eJIKOB) B COOTBETCTBHUM C MpaBUJIaMU TEXHHUKU 0€30MaCHOCTH
npu  obOpallleHWu C  BellleCTBaMM U JIabopaTOPHBIM
obopyJloBaHMEM; NpPeJCTaBJAATb pe3yJbTaTbl XUMHUYECKOTO
JKCIepuMeHTa B popMe 3alMCU YpaBHEHUH COOTBETCTBYIOLIUX
peakuMi © QopMysMpoBaTb BbIBOJAbl Ha OCHOBE 3THX

pe3yJIbTaToB

3.4

ChopMHUpPOBAaHHOCTL YMEHUH MNPOBOAUTH BbIYHUCJIEHUS IO
XMMWYECKUM ypaBHEHUSIM (Maccbl, 00bEMa, KOJHUYECTBA
MCXOJHOTO BellleCTBa WJIM INMPOAYKTAa peakUWU M0 HU3BeCTHBbIM
Macce, 06béMy, KOJIMYECTBY OJJHOTO M3 MCXOAHBIX BelleCTB UJIU

NPOAYKTOB PeaKIMU)

3.5

CdopMUPOBAHHOCTD YMEHHUU KPUTHYECKHM aHAJM3UPOBATH
XUMHUUYECKyl0  MHPOpMaluyio, TMoJy4yaeMylw U3  pasHbIX

HMCTOYHUKOB (CpeficTBa MaccoBol MHopManuu, ceTb UHTepHeT

¥ Apyrye)

3.6

ChopMUpPOBAaHHOCTb YMEHUM COOJII0IaTh TPaBUJIa 9KOJIOTUYECKU




11eJ1ec006pa3HOro NoBeJleHUsl B ObITY U TPYA0BOU AeATeJbHOCTH
B LeJAX COXpaHEeHUs CBOero 3J0pOBbd U OKpyXallleH
NPUPOLHON CpeJbl, OCO3HABaThb OMNACHOCTb BO3JEWCTBUSA Ha
KMBble OpraHM3Mbl OIpe/ieIEHHbIX OpraHWYecKUX BellecTB,
noHuMasi cmbica nokasatens I[IJJK (mpepenbHO JgomycTHMoOMR
KOHIIeHTPaL M), NOSACHATb Ha NpHUMepax CIoco6bl yMeHbIlIeHUs
U TNpeJlOTBpAllleHUs MX BPEJHOr0 BO3JEeHCTBUA Ha OPraHU3M

4yeJIOBEKa

11 KJIACC

Ko,
npoBepsieMoro
pe3yJsibTaTa

IIpoBepsieMble NpeAMeTHbIE pe3yJ/IbTaThl 0CBOEHUA
OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CpeAHEro oo1ero
o0pa3oBaHUs

1

TGOPETI/I‘{ECKI/IG OCHOBBI XMMHH

1.1

BnaseHue cucteMoM XMMHUYeCKUX 3HAaHUK, KOTOpas BKJIKOYaeT:
OCHOBOIIOJIATAlOL[Me TMOHATUSA (XUMUYECKUW 3JIEMEHT, arToM,
3JIeKTpPOHHas1 060JI04Ka aToMa, S-, p-, d-3JIeKTPOHHble OpOUTAIU
aTOMOB, MOH, MOJIEKYJIA, BaJIEHTHOCTD, 3JIEKTPOOTPULATEJIbHOCTbD,
CTelNeHb OKHCJEHHUS, XUMUYeCcKasl CBS3b, MOJIb, MOJIIpHAsl Macca,
MOJISIPHbIN 00'bEM, KpUCTA/IMYECKas PeMIETKA, TUIIbl XUMUUECKUX
peakiui (OKHCAUTENIbHO-BOCCTAaHOBUTEJILHBIE, 3K30- U
3HJ0TEepMHUYECKHEe, peaKLUMd HOHHOro o6MeHa), pacTBOp,
3JIEKTPOJINTHI, He3JIeKTPOJIUTBHI, 3JIEKTPOJINTHYeCKas
JIUCCOLMALUS, OKUCJIUTEJIb, BOCCTAaHOBUTEJIb, CKOpPOCTh
XUMHUYECKON peaKIMM, XUMHYeCKOe paBHOBECHE); TEOPUU U
3aKOHBI (Teopus 3JIEKTPOJIUTUYECKOU JIUCCOLIMALIUHY,
[lepuoanyeckuin 3akoH /[I.U. MeHgeneeBa, 3aKOH COXpaHEHMs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH $S3bIK XUMHUHY,
dbakTosI0TMYECKHE CBEJIEHUSI O CBOMCTBAX, COCTAaBE, MOJYyYEHUU U
0e30MacHOM  KCMOJIb30BAaHUM  BaXKHEWIIHNX HeOpraHUYeCKUX

BellleCTB B ObITY U IPAaKTUYECKOU J1eATeJIbHOCTH YeJlI0BeKa

1.2

ChopMHUpPOBAaHHOCTb YMEHUH BbIABJIAThL XapaKTepHble NPU3HAKU
U B3aHMMOCBS3b U3y4eHHbIX NOHATHH, IPUMEHATH
COOTBETCTBYIOLME TOHATHUSA NIPU ONIMUCAHUU CTPOEHHUA U CBOWCTB
HeOpraHWYeCcKUX BelleCTB M HX MpeBpalleHUl; BBIABIATD

B3aNMOCBA3b XUMHYECKUX 3HaHUH C IIOHATUAMHU nu




InpeacraBjJjeHUAMUA APYTUX eCTECTBEHHOHAYYHbIX [IpEeAMETOB

1.3

BJ]a,ELEHI/Ie OCHOBHBIMHN ME€TOAAMHU HAYYHOTI'O ITIO3HAHHUA BELIECTB
H XUMHUYECKHX sIBJIEHUH (Ha6JI}O,CleHI/Ie, H3MEPEHHUE,

3KCIIEPUMEHT, MO/leJIMpOBaHUE)

1.4

CdopMUPOBAHHOCTL yMEHUH ONpefeNsiTb BaJEHTHOCTb U
CTeleHb OKUCJEHUsI XMMHWYECKHUX 3JIEMEHTOB B COeJUHEHHUX
pa3JIMYHOrO0 COCTaBa, BHUJ, XMUMHUYECKOW CBSA3M (KOBaJleHTHad,
VMOHHas, MeTa/lIMuecKasi, BOJOPOJHas) B COeJUHEHMSX, THII
KPUCTAJJINYeCKON pelléTKH KOHKPETHOro BellecTBa (aTOMHas,

MOJIeKyJIIpHas, NOHHas, MeTaJlJInyeckKas)

1.5

ChopMUPOBAHHOCTL yMEHUW ONpeAeNsTh XapaKTep cpeibl B

BOJIHBIX PaCTBOpPAax HeOpPraHU4YeCKUX CoeJUHEHU

1.6

ChopMHUPOBAHHOCTb YMeHUSI KJIACCUPUIUPOBATH XHUMHYECKHE
peakuyMy MO0 pasjM4YHbIM NpU3HaKaM (YUMCIYy UM COCTaBy
pearupymouidx  BellecTB, TeIJoBOoMYy 3(pdeKTy peakluy,
W3MEHEeHUI0 CTeleHeW OKUCJIEeHHUS 3JIeMEHTOB, OOPAaTHUMOCTHU

peakLMy, y4acTHI0 KaTau3aTopa)

1.7

ChopMUPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHUS peaKL U
pa3/IMYHbIX TUIOB, IOJIHble W COKpalléHHble YpaBHEHUs
peakLMii MIOHHOTO 06MeHa, YYUThIBas YCA0BUS, IPU KOTOPBIX 3TH

peakLuy UAYT A0 KOHIA

1.8

CbopMUpPOBAaHHOCTH yMeHHUH NPOBOJUTh peakiuu,
o/ TBEpPXKAatolre KayeCTBEeHHbIN COCTaB Pa3/IMYHbIX
HEOpraHUYEeCKUX BElIeCTB, pPACIO3HABATb OMNbITHBIM MyTEM
VOHBI, IPUCYTCTBYIOLHE B BOAHBIX pacTBOpPax HEOpPraHUYeCKUX

BeleCcTB

1.9

CbopMUpPOBaHHOCTH yMeHU! pacKpbIBaTh CYUIHOCTb
OKUCJIUTEJNIbHO-BOCCTAHOBUTEJIbHBIX ~ peakLUd  IOCpeACTBOM

COCTaBJIEHUS 3JIEKTPOHHOTO 6aslaHCca 3TUX PeaKk Ui

1.10

CdopMUPOBAHHOCTb YMEHUUN 00bACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUUYECKOU peaK MU OT pa3/IMYHbIX GaKTOpPOB

1.11

ChopMUPOBAHHOCTL YMEHUH OOBSACHATH XapaKTep CMelleHUs
XMMHUYECKOT0 paBHOBECUSl B 3aBUCHUMOCTHM OT BHEIIHEro

Bo3zekcTBUsA (mpuHun Jle lllaTesnbe)

O6I.U,aﬂ N HeopraHn4YeCKad XuMHsd

2.1

CbopMUpPOBAaHHOCTH yMeHHUH pacKpbIBaTh CMBICJT




[lepuoguyeckoro 3akoHa /J[.U. MeHzeseeBa U JeMOHCTPUPOBATH
ero CUCTEeMaTHU3UPYIOIIYIO, 00'bSICHUTEJIbHYIO U

NPOTHOCTUYECKYI0 QYHKIIUU

2.2

ChopMUPOBAHHOCTL YMEHUH XapaKTepu30BaTb 3JEKTPOHHOE
CTPOEHHE aTOMOB XUMHYEeCKHX 3JiIeMeHTOB 1-4 mnepuoZoB
[lepyoguyecko  cUCTEMBl XUMHUYeCKHX 3yieMeHTOB /JIL.U.
MeHpenieeBa, HCNOJNb3ys MOHATUA «S-, p-, d-2J€KTPOHHBIE
opbuTanu», «3HepreTu4yeckKue YPOBHMY, O0OBSACHATH
3aKOHOMEpPHOCTH U3MEHEeHUs CBOMCTB XMMHYECKUX 3JIEMEHTOB U
MX COeJUMHEeHHWH [0 mnepuoAaM MW rpynnam llepruogudeckon

CUCTEeMbI XUMUYEeCKUX aj1eMeHTOB [|.1. MeHes1eeBa

2.3

ChopMHUPOBAaHHOCTh YMEHUH XapaKTepU30BaThb (OMHUCHIBATBH)
obue XMMUYEeCKHe CBOMCTBAa HeOpraHWYeCcKUX BellecTB
pas3/IMYHbIX KJIaCCOB, NOATBEPXK/AATh CyleCTBOBaHUE
reHeTUYeCKOW CBSI3U MeX/ly HeOpraHW4YeCKHMH BelleCTBaMHU C

IIOMOIIbI0 YPaBHEHUH COOTBETCTBYOIUX XUMUYECKUX PeaKI Ui

2.4

ChopMHUPOBAaHHOCTh YMEHUH YCTaHABJMBATh MPUHAJJIEXKHOCTD
HeOpraHUYeCKUX BelIeCTB MO HX COCTaBYy K ONpeJieJEHHOMY
kjaaccy (rpynne) coefjuHeHUH (MpoCThble BellecTBa — MeTaJlJIbl U
HeMeTa/l/Ibl, OKCHUJbl, OCHOBAaHMS, KHUCJIOTbl, aMpOTepHbIe

TUJIPOKCU/IbI, COJIN)

2.5

CdopMUPOBAHHOCTL yYMEHUW  HCINOJIb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJI1 COCTaBJieHUs (GOpMyJl BelleCTB U ypaBHEHUU
XMMHWYECKUX  PpeakKLMUH, CHUCTeMaTU4YeCKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHa/ibHbIe HA3BAHUS OT/AEJbHbIX HEOPraHUYEeCKHUX
BellecTB (yrapHblil ras, YrJIeKMCJAbIA ra3, aMMHakK, raiiéHas

U3BeCTb, HeralléHas U3BeCTb, IUTheBasl COJa, NUPUT U JpyTue)

2.6

CdopMUPOBAHHOCTh YMEHUUW XapaKTepu30BaThb (OMMUCHIBATH)
obuiMe XHMHUYECKHEe CBOMCTBA HEOPraHWYECKUX BelLeCcTB
pasJIMYHbIX KJIacCOB, NO/ATBEPXKAATh CyllleCTBOBaHHUeE
reHeTUYeCKON CBSI3U MeX/ly HeOpraHMYeCKHMM BellleCTBaMH C

NIOMOIbI0 YPaBHEHUH COOTBETCTBYOIUX XUMUYECKUX PeaKI Ui

2.7

ChopMHUPOBAHHOCTb yMEHHMHM IJIAHUPOBaTb U  BBINOJHATH
XUMHUYECKUH 3KCIIepUMeHT (pa3J/iokeHre epoKCcU/ia BOJOpo/a B
NPUCYTCTBUM KaTalM3aToOpa, ONpeJeseHue CpeAbl pacTBOPOB
BellleCTB C TOMOILBI0O YHUBEPCAJbHOIO WHAMKATOPA, BJHUAHHUE

pas/iM4yHbIX (AKTOPOB HA CKOPOCTb XUMHUYECKOM peakluH,




peakLiMy MOHHOI'0 0OMeHa, KaueCTBeHHble peaKLMu Ha CyJbdaT-,
KapOOHaT- U XJIOPHUJA-aHUOHBI, HA KaTHUOH aMMOHMS$, pellleHue
IKCIEpUMEHTANIbHBIX  33Jad 1o TeMaM «MeTa/ibl» U
«HemeTannpl») B COOTBETCTBUM C TMpaBUJIaMU TEXHUKHU
6e30MacHOCTH NpU 0OpallleHUHU C BellleCTBaMU U JIabopaTOPHBIM
obopyZioBaHMEM; NpPeJCTaBJAATb pe3yJbTaTbl XUMHUYECKOTO
JKCIepuMeHTa B ¢popMe 3alMCU YpaBHEHUH COOTBETCTBYIOLIUX
peakuuii © QopMysMpoBaTb BbIBOJAbI HA OCHOBE 3THX

pe3yJIbTaToB

2.8

ChopMHUpPOBaHHOCTb YMEHUH COGJIIOATh MPaBUJIA M0JIb30BAHHUS
XUMHWYECKON Mocylol U JabopaTOpHbIM 060py/lOBaHHEM, a
TaK)Xe NpaBu/a o6pallleHHWs C BeleCTBaMH B COOTBETCTBUM C
VMHCTPYKLUSAMH MO BBIIOJHEHHUIO JIAG0PAaTOPHBIX XUMHYECKHUX

OIIBITOB

2.9

CdopMUPOBAHHOCTh YMEHUW XapaKTepU30BaTb XUMHUYECKHUE
IpOoLecChl, JieXalle B OCHOBe MPOMBILIJIEHHOTO MOJy4eHUs
CEpHOM KHCJIOTbl, aMMHaKa, a Takke CHOPMHUPOBAHHOCTb
npeJjcTaBjJeHMd 06  OOWMX  HAy4YHbIX NpPUHOUOAX U

I3KOJIOTUYEeCKHX npo611eMax XUMHUYECKOT'O ITPpONU3BOACTBA

XUMHUS U )KU3Hb. PacuéTnl

3.1

CdopMHpOBaHHOCTb npesACcTaBJIeHUN 0 XUMHYECKOU
COCTaBJIAIOIIEH €eCTeCTBEHHOHAyYHOM KapTUHbl MHpPA, PpOJIH
XUMHUM B I[03HAaHUM fBJEHUH NpUpoAbl, B (GOPMHUPOBAHUH
MBILLJIEHUS M KYJbTypbl JIMYHOCTH, €€ (QYHKIMOHAJIbHOU
IrpaMOTHOCTH, HEOOXOAMMOMU /ISl pellleHUsl NPaKTUYeCKUX 3a/a4
U JKOJIOTUYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY

3/10pPOBBIO U IPUPOJHOU cpeJie

3.2

CdopMUPOBAHHOCTD YMEHHUU KPUTHYECKHM aHAJIU3UPOBATH
XUMHUUYECKyl0  MHPOpMaluio, TMoJy4yaeMylw U3  pasHbIX
UCTOYHUKOB (CpefcTBa MacCOBOM KOMMYHHUKAlUM, CeTb

HUuTepHeT u ApyTUe)

3.3

CdopMUPOBAHHOCTb YMEHUM COOJII0AATH IPaBUIa 3KOJIOTUUECKHU
11eJ1ec006pa3HOro NOBeJeHUsl B OBITY U TPY/L0BOU AeATENbHOCTH
B LleJsIX COXpaHEHHUs] CBOEro 3/J0pOBbsi W OKpYyKalolleil

NPUPOSHOM Cpesbl

3.4

Oco3HaBaTh ONACHOCTb BO3JEUCTBUA Ha >XUBble OPraHU3MbI




omnpeJile/IEHHBIX BellleCTB, NMOHMMas cMblca mnokasartensa [IJK,
NOSACHATL  Ha  INpUMepax  CHOCOObI  yMeHbLIEHUA U
NpejOTBpallleHUuss UX BpPeJHOr0 BO3JEeHCTBHUA Ha OpraHuM3M

4yeJIOBEKa

3.5

CoopMHUpPOBAaHHOCTL yYMEHUH MNPOBOAUTH BBIYUCIEHUS C
UCIOJIb30BAaHUEM TOHSAITUS «MaccoBasi JioJisl BelLleCcTBa B
pacTBope», OOBEMHBIX OTHOIIEHUM Tra30oB INPU XUMHUYECKHUX
peakLMsax, Macchl BellecTBa UM 006b€Ma ra3oB 110 U3BECTHOMY
KOJIMYEeCTBY BeLIeCTBa, Macce WJIM O00bEMYy OJHOTO U3
y4aCTBYIOILUX B PEAaKIIMU BEIECTB, TEMI0BOro 3¢pdekTa peakiuu
Ha OCHOBE 3aKOHOB COXPaHEHUsI MacChl BELIECTB, IpeBpaLeHUs U

COXpaHEHHUA S3HEePIrun




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

Kog,

IIpoBepsieMblii 3/IEMEHT COJEePKaHUS

1

TeopeTI/I‘{eCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHH

1.1

Hpe,[[MET OpFaHquCKOﬁ XUMUU: €€ BOSHUKHOBEHUE, pPa3BUTHE U 3HAYEHHUE
B IOJIY4€EHHMHN HOBbLIX Be€lleCTB KW MaATEpPHAJIOB. TeOpI/IH CTpO€HHUA

opraHuyeckux coeguHeHuu A.M. ByTsiepoBa, €€ OCHOBHBbIE 10JI0KEHHUSA

1.2

CTpykTypHble $OpPMyJ/ibl OpraHUYecKUX BellecTB. ['oMoJsiorus, M3omepus.
XuMHueckas CBI3b B OPraHM4YeCKUX COeIMHEHUAX — OJMHApHble U KpaTHbIe

CBA3H. HpeﬂCTaBJIeHI/Ie (0) K.HaCCI/I(l)I/IKaL[I/II/I OpraHNYeCKHX BeleCTB

1.3

HoMeHksaTypa oOpraHMYecKUMX COoeJUHEeHUW (cucTteMaTuyeckas) U
TPUBUA/JIbHble  HA3BaHUs  BaKHEHUIMX  NpeACTaBUTeJied  KJIAcCOB

OpraHU4YeCKHUX BelleCTB

YraneBogoponbl

2.1

ANKaHBI: COCTaB U CTpPOeHHe, TOMOJIOTUYECKUMU pan. MeTaH M 3TaH -
NpocCTelllMe TNpeJCTaBUTE/NM aJKaHOB: (QU3UYeCKHe U XUMHUYECKue
CBOUCTBa (peakuuu 3aMelleHUs] YW TOpPEHMs ), HaX0XKJeHHWEe B MPUPOJE,

IoJjiydyeHre ¥ ipuMeHeHue

2.2

AJIKeHBI: COCTaB U CTPOEHHEe, TOMOJIOTUYECKUH PAJ. ITHUJIEH U NPONHUJIEH —
npocTeillive TpeACTaBUTENH aJKeHOB: (GU3MYecKMe U XHMHUYecKHe
cBOMCcTBa (peakuuWu THUAPUPOBAHMS, TaJOreHUPOBAHUs, THUApaTaLUH,

OKMUCJIEHUS U NTOJIMMepU3al 1M ), NoJIlydeHne U IpUMeHeHue

2.3

AnkagueHbl: 6yTaaueH-1,3 u MeTuabytaguen-1,3: cTpoeHue, BaXKHeUIIUE
XUMUYeckue  cBoMicTBa  (peakuuss — mosuMepusauuu).  IlonydeHue

CUHTETHUY€eCKOTI'0 Kay4yKa N p€3HUHbI

2.4

ANIKMHBI: COCTaB U OCOGEHHOCTH CTPOEHUs, TOMOJIOTUYECKUH pAf.
AneTuseH - NpocTeHMUIMH MNpeACcTaBUTE/b aJKUHOB: COCTaB, CTPOEHHUE,
dusnyeckre U XUMHUYECKHe CBOWCTBAa (peakUud THUAPUPOBAHUS,

rajloreHMpoBaHUs, THApaTal iy, TOPeHUs), IoJydeHHe U IPUMeHeH e

2.5

Apenbl. BeH3oJi: cocTaB, cTpoeHHe, pU3UYECKHe U XUMHUYeCKHe CBOWCTBa
(peakuuy rajoreHUpPOBaHUS U HUTPOBAHMUSA), MOJydeHHE U NpPHUMEHEHUE.
Tosyon: coctaB, cTpoeHue, GU3MYeCKHE U XUMHUYEeCKHe CBOMCTBA (peaKLuu

raJJoreHMpoBaHWsl W  HUTPOBAaHUA), I[OJyYeHHWe U [pUMeHeHHUe.




TOKCUYHOCTD dpEHOB. 'eHeTH4YecKasd CBfI3b Mexay yrjaeBogopoaaMy,

IMpHUHaAJIeXKalllUMHU K Pa3JIMYHbIM KJjlaCCaM

2.6

[IpvposHble HMCTOYHUKU YI1eBOJOPOAOB. [IpMpoAHBbIA raz M NONyTHBIE
HedTsaHble raspl. HedThb U eé mnpoucxoxaeHue. Cnocobbl nepepaboTKU
HedTU: eperoHkKa, KpeKUHr (TepMUYecKUW, KaTaJUTUYECKUH), MUPOJIU3.
[IpoaykThbl mepepaboTKu HEQTH, UX MPUMEHEHUE B NPOMBIIIJIEHHOCTU U B

6bITy. KaMeHHBIH yroJib U IPOAYKTbI €ro nepepaboTKH

KI/ICJIOpO,ELCO,ZLep}KaLLU/Ie OpraHu4eCcKue CoeJMHEHHA

3.1

[IpepenbHble OAHOATOMHBIE CIUPTHL. MeTaHON W 3TaHOJ: CTPOEHHe,
dursnyeckre U XUMUYeCKHe CBOMCTBA (peaKLUy C aKTUBHBIMU MeTaJlJIaMH,
rajoreHoBOJI0pO/iaMHy, ropeHue), IpuMeHeHre. BolopoiHble CBA3U MEXAY
MOJIEKyJlaMU CHUpPTOB. /JlelicTBMe MeTaHOJIa M 3TaHOJIa Ha OpraHM3M
yesioBeKa. MHOroaToMHble CIOUPThL. JTUJIEHIJIMKOJb W  TJIUIEpPHUH:
CTpoeHHe, PuU3HWYeCKMe M XMMHUYeCKHe CBOWCTBa (B3aMMoJelCTBUE CO
IIeJIOYHBIMU MeTa/lJIaMM, KadeCTBeHHasd peaKLus Ha MHOroaTOMHbIe
cnupThl). /JleficTBUe Ha OpraHu3M 4esioBeka. [I[pyuMeHeHUe riMIepUHa U

I3TUJIEHTJINKOJIA

3.2

@eHoJsi: CcTpoeHHEe MOJIEKYJbl, (U3UYEeCKMEe M XHMHYECKHe CBOMCTBA.

TokcuuHocTb dpeHona. [[pumMeHeHue peHona

3.3

Anbgeruabl U KeToHbl. ®opmasbjerun, aneTaldbAeruji: CTPOEHHUE,
dusnveckie M XHMMHYECKHMe CBOMCTBa (peakIMM OKHCJIeHUd |

BOCCTAHOBJIEHHA, KAYE€CTBEHHbIE peaKL[I/II/I), ImoJjiyieHure U iIpuMeHeHue

3.4

OZHOOCHOBHBIE Tpefie/ibHble KapOOHOBble KHUCJOTbL. MypaBbUHasA U
YKCYCHasl KHUCJOTBI: CTpoeHHe, ¢(U3MYECKHMe M XUMHUYeCKHe CBOWCTBA
(cBOlicTBa, oO0OWMe [Jis KJacca KUCIOT, peakludsl 3TepUPHUKALUM),
nojsyyeHue W npuMeHeHue. CTeapuHOBasi M OJIEMHOBAasg KHUCJIOTBI Kak
npeJiCTaBUTEJNN BBICIIMX KapOOHOBBIX KHUCJOT. Mblja KaK COJIM BBICIIMX

Kap6OHOBbIX KHCJIOT, UX MOloIiee I,Elel‘/JICTBI/Ie

35

CnoxkHble 3QUpBI KakK IPOU3BOJHbIe KapOOHOBBIX KHUCJIOT. ['MAposins
cnoxHbiXx 3dupoB. Kupbl. ['wapoaus xupoB. I[IpuMeHeHUEe KUPOB.

buosioruyeckasa poJib )XUpPOB

3.6

YrneBoabl: coctaB, kijaaccupukanusg yriaeBogoB  (MOHO-, [OU- U
nosucaxapuapl). ['Jloko3a - mnpocTeHIMH MoOHOCaxXapu/J: OCOOEHHOCTH
CTpOEHHUs  MoJieKyJsbl,  ¢uU3HYeCcKMe M XHMMHUYeCKHe  CBOMCTBa
(B3aumogeiictBue c rugapokcugom wMeau(ll), okucieHne amMMHUaAYHBIM
pacTBopoM okcupaa cepebpa(l), BoccTaHOBJiEeHUE, OpOXKEHHE TJIIOKO3bI),

HaxOX/leHWe B NMpUupo/Jie, IpUMeHeHUe, 6hosiornieckas poJib. oTocUHTE3.




CDpYKTOBa KaK N30Mep I'JIIOKO3bI. KanMaJI " L eJIJII0JIo3a KaK IMPpHUpOoAHbIE
IMOJIMMEPHI. CTpOEHI/Ie KpaxmaJia U L eJIJII0JIO3bI. dusryeckre U XUMUYeCKUe

CBOMCTBA KpaxmaJia (TUApOoJiu3, KaueCTBeHHasl peaKiius C HO/I0M)

A3oTcoeprkaliyie opraHudecKre CoeIUHEeHUs

4.1

AMVHOKHUCJIOTHI Kak aMOTepHble OpraHuyeckue coefuHeHus. Prusnyeckue
M XMMHYeCKHe CBOWCTBAa AaMHUHOKMCIOT (Ha @puMepe TJIUIMHA).

BbuoJsiornyeckoe 3HadyeHUEe aMUHOKUCAOT. [lenTHabI

4.2

Besku Kak NpUpoOJHble BBICOKOMOJIEKYJISIpHBbIE coefuHeHUs. [lepBuUYHas,
BTOpPHUYHAs U TPEeTHUYHAs CTPYKTypa 6esIKoB. XUMUYECKHEe CBOMCTBA GEJIKOB:

r'uapoJing, AeHaTypaluud, Ka4eCTBEeHHbIE€ peaKIINHU Ha 0esIKU

BbICOKOMOﬂeKy.IIHprIe COeJMHEeHHUA

5.1

OCHOBHbIE MOHATUS XUMHUH BBICOKOMOJIEKYJIAPHDBIX COGAHHGHHﬁ: MOHOMED,
nmojrnMep, CTPYKTYpHOE€ 3B€HO, CTelleHb IoJUMMepHUu3alnuy, CpeaHdad
MOJIEKYJIAPHAA Macca. OcHOBHbIE METO/[bl CHHTE€3a BbICOKOMOJIEKYJIAPHBIX

COoeJUHEHUH — MOJIMMEePHU3aLUs U OJTUKOHAeHC Al Us

5.2

JKcnepUMeHTa/IbHble METO/bl U3y4YeHUs BellleCTB UM HX NpeBpalleHUH:
O3HaKOMJIEHHe C 00pasinaMyd MNPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,

IJ1IaCTMacCC, Kay4yKOB. HonyquHe CUHTETHUY€CKOI'0 Kay4YyKa U p€3HUHbI

11 KJIACC

Ko,

IIpoBepsieMblii 3J1IeMEHT COJePKAHUS

TeOp(i‘TI/I‘{ECKI/Ie OCHOBBI XUMMHH

1.1

XuMHUYeCKUHA 3JieMeHT. AToM. fAapo arToma, H30TONBbL 3JJIEKTPOHHAs
000J104Ka. JHepreTU4YecKre YpoBHH, NOAYPOBHU. ATOMHbIE OpOUTAY, S-, p-,
d-3neMeHTbl. 0COGEHHOCTH paclpejie/leHUsl 3J1eKTPOHOB 10 OpOUTAJISAM B
aToMax 3JIeMEHTOB IMepBbIX 4YeTBIpEX NepuooB. IJJIEKTPOHHas

KOHUTYpal sl aTOMOB

1.2

[leprogunyeckuii 3akoH U [lepuoanyeckas cucTeMa XMUMHAYECKUX 3J1IEMEHTOB
AH. MengeneeBa. CBsA3b mnepuoauvyeckoro 3akoHa U Ilepuoauyeckou
cucTteMbl xuMuuyeckux 3jemeHTOB /JI.U. MeHgeneeBa ¢ coBpeMeHHOU
TEOpUEH CTPOeHUs aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUsS CBOMCTB
XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTBIX U CJI0XKHbBIX BEIECTB
[0 TpyNIiaM U nepuojaM. 3HaYeHHe MepuoJUYecKOro 3aKOHa B pa3BUTHUU

HayKH1




1.3

CTtpoeHue BelecTBa. XHMHUYecKas CBA3b. BHABI XMMHYECKOM CBA3U
(koBasleHTHas HenoJiApHas U MoJipHas, UOHHas, MeTaj/indeckas). MoHbI:
KaTUOHbI MU aHUOHBI. MexaHM3Mbl 06pa30BaHUs KOBAaJIEHTHOW XHUMUYeCKOU

CBs13U (0OMEHHBIN U JJOHOPHO-aKLeNTOPHbIN). BogopogHas cBs3b

1.4

BasieHTHOCTB. JJ1IeKTPOOTPULATENbHOCTD. CTelleHb OKUC/IeHUS

1.5

BemjecTBa MOJIEKYJIIDHOTO U HEMOJIEKYJIIPHOTO CTpPOeHHs. 3aKoH
IIOCTOSIHCTBA COCTaBa BellleCcTBA. THIBbI KPUCTA/VIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOMCTBA BellleCTB OT THUMNA KPUCTAIJIUYECKON PEeLIETKH.
[loHATHe O AMCHEPCHBIX CUCTeMax. ICTHHHBIE U KOJIJIOM/JHble PACTBOPHI.

MaccoBas A0JId BelecTBa B pacTBoOpe

1.6

Knaccudukanus HeopraHUYecKux COeIMHEeHUM. HomeHknatypa

HeopraHu4eCKUx BeleCTB

1.7

XuMuyeckass peakuus. Kiaccudukauuss XUMHUYECKHUX peakLUd B
HEOpraHU4YeCKOW U OpraHUYeCKOW XMMHUHU. 3aKOH COXpPaHEeHUs MacChbl
BeIlleCTB, 3aKOH COXpaHEHHA U IpeBpallleHUs 3HEPruu NpU XUMHUYECKHUX

peaKnuax

1.8

CkopoCTb peakiuy, e€ 3aBUCUMOCTb OT Pa3/IMYHbIX PaKTOpPOB

1.9

O6paTI/IMbIe peaKnmnu. XuMuyeckoe paBHOBeCHE. CDaKTOpr, BJIMAIOIIIHKE Ha

COCTOAHHE XMMHUYecKoro paBHoBecud. [IpuHnun Jle llaTenbe

1.10

JnekTposMTHYecKasa Auccouudanusa. CuibHble U Cjabble 3JIEKTPOJIUTHL
Cpesa BOJHBIX PacTBOPOB BeILECTB: KWCJasl, HeWTpasibHas, LIeJ0YHasl.

Peaknyu noHHOTO O6MeEHa

1.11

OKHCIUTENbHO-BOCCTAHOBUTEJIbHBIE peaKnnu

Heopranuuyeckaa xumus

2.1

Hemetasnbl. IlosoxeHue HeMmeTta/usioB B Ilepuoauyeckord cucreme
XUMUYecKux 3jeMeHTOB /J[.U. MeHzeneeBa M 0OCOOGEHHOCTU CTPOEHUS
aToMoB. PU3nyecKkre CBOMCTBA HEMETA/IJIOB. AJIJIOTPONIMSA HeMeTaJlJIoB (Ha

npuMepe KHUca0poaa, cepbl, pocdopa u yriaepoaa)

2.2

XuMuyecKue CBOMCTBA Ba)XKHEWIIHMX HEMeTaJlJIOB (rajloreHoB, cephbl, a30Ta,
dbocdopa, yriepoja U KpeMHHUSI) M UX COeJUHEHUH (OKCHUJOB,
KUCJIOPOJCOJIePKALMX KHUCJIOT, BOJAOPOAHBIX coefUHeHUH). [IpuMeHeHUe

BaXXKHEUIIUX HEMETAJIJIOB U UX COG,ELI/IHeHI/II‘/JI

2.3

MeTasnbl. [losnoxxeHue MetanioB B [lepyoanyeckod cucteMe XMMHUYECKHX
aseMeHToB /JI.U. MenpgeneeBa. OCOOGEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
060s104eK aTOMOB MeTasioB. O61ivMe ¢U3HWYeCKHMe CBONCTBA MeTaJlJIOB.

CniaBbl MeTa/JIOB. JJIEKTPOXUMUYECKUU PSAJ, HANIPSAKEHUH METaJIJIOB




2.4

XuMHYecKre CBOWCTBA BaKHEWUIIMX MeTa/yIOB (HAaTpWUH, KaJuH, KaJbIUH,
MarHuy, alloMUHUH, [IUHK, XPOM, YKeJsie30, MeJlb) U UX coeJuHeHUH. O61re

CIOCO6BI OJy4YeHUs MeTa/l10B. [I[puMeHeHre MeTalJIOB B OBITY U TEXHUKE

2.5

I'eHeTnyeckass CBA3b HEOpraHM4YeCKUxX BelleCTB, IMMPpHHaAJeXalnux K

pa3JIM9HbIM KJiaCCaM

XUMUA U XKU3Hb

3.1

Posib xMMHU B 0b6ecrie4eHUM 3KOJIOTHUUECKOHM, SIHEPTETUYECKON U MHUILLEBOU
06e30MacHOCTH, pa3BUTUM MeAULUHbL. [loHATHMEe O Hay4YHBIX MeTojax

IMO3HAHHUA BEIECTB U XUMHWYECKUX peaKuHﬁ

3.2

[IpefcTaBienuss 06 O0OIMX HAyYyHbIX MNPUHIMIAX [POMBILIJIEHHOTO
NOJIy4YeHHUs BaXKHEUIIUX BelllecTB. Yesl0BeK B MUPe BellleCTB U MaTepHUaJsIoB:
Ba)KHeWIlIMe CTpOMTeJIbHble MaTepuasbl, KOHCTPYKLIMOHHbIE MaTepHaJbl,
KpacKd, CTeKJ0, KepaMHMKa, MaTepuaJbl JJs  3JIeKTPOHUKH,

HaHOMaTepHaJibl, OpraHM4YecKre U MUHepaJibHble Y100peHUs

3.3

XuMusi u 310pOBbe 4Y€JIOBEKA: IIpaBWJId HCIIOJIb30BAHUA JIEKAPCTBEHHDbIX
IIpenapaTtos, MpaBuJjia 0€e30MacHOro HMCIO0JIb30BaHUS IMpemnapaToB OBITOBOM

XWUMHH B HOBCeﬂHeBHOI‘/}I KHN3HHU




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
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