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dPenepanbHan paboyasa nporpamma no y4ye6Homy npeamety "Xumua" (6a3oBbi YPOBEHbD).

®denepanbHas pabodas nmporpamma mo yuyeOHomy mpeamery "Xumusa" (6a30BbI ypOBEHb) (J1ajiee COOTBETCTBEHHO - IporpamMma 1o XHMHH,
XUMHUSA) BKJIIOYAET MOSCHUTEIIbHYIO 3aIIUCKY, COJIepKaHue O0yUEHHUs, INIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS MIPOTPAMMBbI 10 XUMUHU.

[TosicHutenpHas 3amucka oTpakaeT OOLIME LIETH M 33JaYd M3YyYEHUs XMMUU, XapaKTEPUCTUKY TMCHUXOJIOTHMUYECKUX MPEINOChUIOK K ee
U3YYCHHIO O0YYaIOUIMMHUCS, MECTO B CTPYKType y4eOHOTro IIaHa, a TaKKe MOAXOAbl K OTOOPY COJAEpIKaHUS, K ONPEACICHUIO TUIAHUPYEMBIX
pE3yJIbTaTOB U K CTPYKTYPE TEMAaTHUYECKOTO MIJIaHUPOBAHUSI.

Copepxanue 00y4eHHUs PacKpbIBAET COAEpIKaTeNbHbIE JUHUM, KOTOPBIE MIPEIaraloTcs A 005A3aTeIbHOr0 N3YUYEHHs B Ka)KJIOM KJlacce
Ha YPOBHE CpeJiHero o01iero oopa3oBaHus.

HnaHpreMHe PE3YJIbTATBl OCBOCHHA IMPOTrpaMMbI 10 XMMHUH BKIIIOYAIOT JIMYHOCTHBIC, MCTAIIPCAMETHBIC PE3YyJIbTAThl 3a BECh IICPUO]
06yLICHI/1H Ha YPOBHC CPECAHETO 06mero O6p&30BaHI/IH, a TAKIKC IIPECAMCTHBIC TOCTUIKCHUA 06yqa101uer0051 3a Ka)K,Z[bIﬁ roa O6y‘{eHI/IH.

NMosicHuTenbHas 3anucka.

[Iporpamma mo XMMHH Ha YpOBHE CpeaHEro ooOIero oOpa3oBaHUs pa3padOTaHa HAa OCHOBE TPeOOBaHWU K pe3yJbTaTaM OCBOCHHS
OCHOBHOHM 00pa3oBaTelbHON MporpamMMmbl cpenHero oomiero obpaszoBanus, npezacraBieHHbix B PI'OC COO, c¢ yuerom Konuenuum
npenogaBaHus ydyeOHoro mnpeamera "Xumus" B 00pa3zoBaTeNbHBIX oOpraHumszanusx Poccuiickoil ®exnepanuu, peaau3yrolIMX OCHOBHbBIE
o0Opa3oBaTeNbHbIE IPOTrPaMMBI, 1 OCHOBHBIX MOJIOKEHUH (enepanbHoi paboueil mporpaMmbl BOCIUTAHUS.

OcHOBY MOAXO0JI0B K pa3paboTKe MpOrpaMMbl MO XUMHH, K ONIPEICNICHHI0 O0Ied cTpaTeruu OO0y4YeHHs, BOCIIUTAHUS U PAa3BUTHUS
oOydaromuxcs cpenctBamu yuebnoro npeameta "Xumusa" ansg 10 - 11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIM KOHIIETITYAIbHBIE MOJOKECHUS
OI'OC COO o B3aM0O0OYCIIOBIECHHOCTH 1IeJIeH, COAepkKaHUs, pe3yJIbTaTOB 00yUYeHHs U TPEOOBAHUMN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

B cooTBeTCTBUM ¢ JaHHBIMHU IIOJ0KEHUSAMUI nporpamMmma 1o XuMnmn (6330BBIf/'I ypOBCHB) Ha YPOBHC CPCAHCTO O6H_ICI‘O O6pa3OBaHI/Iﬂ:

YCTaHABIIMBAET 00s3aTeIbHOEC (MHBApPUAHTHOE) TMPEAMETHOE COJEpKaHUE, OMpEeeseT KOJUYECTBEHHbIE M KAadeCTBEHHBIE €ro
XapaKTEPUCTUKU Ha KaKJIOM 3Tarle U3y4eHUs MpeaMeTa, MpeayCMaTpuBAET IPUHIUIIBI CTPYKTYPUPOBAHUS COAEPKAHUS U PACIIPEACIICHUSI €ro
10 KJIaccaM, OCHOBHBIM pa3jiesiaM M TeMaM Kypca;

JaeT MPUMEPHOE pachpeseiicHHe YYeOHBIX YacoB IO TEMAaTHYECKUM pasjieiiaM, PEKOMEHAYET NPHUMEPHYIO MOCIEI0BATEIbHOCTh
HN3YUYCHUS OTACIIBHBIX TEM KypcCa C YUCTOM MCKIPEIMETHBIX W BHYTPUIIPEAMCETHBIX CBﬂSefI, JIOTUKHN yqe6Horo mponecca, BO3pPaCTHBIX
ocobenHocTeit ooyuarormuxcs 10 - 11 kiaccos;



JaeT METOAMYECKYI0 MHTEPIPETAINIO LeJIell M3yueHHs MpeAMeTa Ha YPOBHE COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHEro OOIIero
00pa3oBaHus, CONEPKATEIHHON XapaKTEPUCTHKH IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTEeNbHOW MPOTPaMMBbl CPEIHETO
obmero oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIHFHOW JIESTEIBHOCTH
00yJaromerocsi Mo OCBOCHUIO coiep kaHus npeamera. [1o BceM Ha3BaHHBIM MO3UIUSAM B IPOTpaMMe 110 XUMUHU COOJII0IeHa TPEEMCTBEHHOCTh
¢ QenepaspHON pabodeil MpOrpaMMOil OCHOBHOTO 0OIIero oOpa3oBaHus MO XUMHUH (s 8 - 9 KiaccoB 00pa3oBaTENbHBIX OpPraHU3AINH,
0a30BbIl YPOBEHB).

[Iporpamma o XMMuUU SIBJIETCSI OPUEHTUPOM JJISI COCTABICHUS pabOUYUX IPOrpaMM, aBTOPbI KOTOPBIX MOTYT IPEUIOKUTh CBOM MOAXOJ K
CTPYKTYPHUPOBAHHUIO M IOCTEIOBATEIBHOCTH M3yUEHHs] y4eOHOTO MaTepuana, a TaKkKe CBOE BHICHHE OTHOCHTEIHHO BO3MOXKHOCTH BBIOOpa
BapHaTUBHON COCTABIIAIOLIEH COEpkKAHUS IPEIMETA TOMOIHUTENBHO K 0053aTeIbHOM (MHBApUAHTHOM) YaCTH €ro COAEp KaHusl.

Xumuyeckoe oOpa3oBaHME, IOJYyYaeMOE€ BBITYCKHHKaMM OOLIe00pa30BaTeIbHOM OpraHMU3allMM, SIBISIETCS HEOTHEMJIEMOM YacThlO MX
00pa30BaHHOCTU M CIIYXKHT 3aBEpIIAIOIIMM 13TAllOM pealn3ali HAa COOTBETCTBYIOIIEM 0a30BOM ypOBHE KIIIOUEBBIX IEHHOCTEH, MPHUCYLINX
[EJIOCTHOM CHUCTEME XUMHYECKOoro oOpa3oBanusi. KirtoueBble IIEHHOCTH KacalOTCs TIO3HAHUS 3aKOHOB TPHUPOIBI, (HOPMHUPOBAHHUS
MHUPOBO33pEHUsS U 00IIEH KyJIbTYphl YeJIOBEKa, a TAK)KE SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0pPOBBIO U MPUPOIHON Cpee.
Peanuzyercst xumudaeckoe 00pa3oBaHUe 0OYUAIONIMXCS Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus CpeAcTBaMH yueOHOro npeamera "Xumus'",
coJlep’KaHuEe U TMOCTPOEHHE KOTOPOTO OIMpeAeNeHbl B MPOrpaMMe MO XUMHHU C Y4eTOM creluuKd HayKU XUMUH, €€ 3HAYCHHUS B MO3HAHUU
MPUPOJBI U B MaTEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX IeJIe U MPUHIIUIIOB, XapaKTePU3YyIOIINX COBPEMEHHOE COCTOSTHUE
cHCTeMBbI cpefiHero obiero odpasoBanus B Poccuiickoit denepannu.

[Ipu popmupoBanuu coaepxanus npeamera "Xumus'" yuTeHbl CIeAYIOUINE MOJT0KEHHS O CeUPUKEe U 3HAUEHUN HAyKH XUMUH.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYIO pPOJib B CO3/1aHUM HOBOW 0a3bl MaTepHallbHON KYJIbTYpbl, BHOCUT CBOM
BKJIaJ| B (JOPMHUPOBAaHUE PALMOHAIBHOTO HAYYHOTI'O MBILIUIEHUS, B CO3JaHME LEIOCTHOTO IMPEACTaBICHHUS 00 OKpY’KaloleM MHpE Kak O
€IMHCTBE NPUPOABI U YeIoBeKa, KOTopoe (popMupyeTcss B XMMHUM Ha OCHOBE NMOHHMMAaHMs BEIECTBEHHOTO COCTaBa OKPY’KAIOIIETO0 MHUpa,
OCO3HAHHUS B3aMOCBS3H MEXKIY CTPOSCHHEM BEIIECTB, MX CBOMCTBAMH U BO3MOKHBIMU 00J1aCTSIMU IPUMEHEHHUS.

CoBpeMeHHass XUMMsS Kak HayKa CO3WJaTelbHas, Hayka BBICOKMX TEXHOJOIMH HampaBieHa Ha pelleHHe IJI00aNbHbIX MpobiemM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA - ChIPbEBOM, PHEPreTUUYECKOM, MUIEBOM, 3KOJOTHYECKONW OE30MaCHOCTH M OXpaHbl 370pOBbs. TecHO
B3aUMOJICHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTaja HEOThEMJIEMOW 4acThIO MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM
YCIIEHIHOTO TPYJa U )KU3HU KaX10Tr0 WieHa 00IIecTBa.

. B cooTBercTBUM ¢ O0IIMMU LIETSIMUA U IPUHLMIIAMH CPEIHEro oduiero oopazoBanus cozep:kanue npeamera "Xumus" (10 - 11 kmaccsl,
0a30BbINl YPOBEHb M3YYCHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY OOYYalOIIUXCsl, HEOOXOIUMYIO UM JIJIs
BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCIIEIIHOTO BKJIIOUEHHS B )KU3Hb COLMYMA, MPOJODKEHUST 00pa30BaHMsl B pa3IMUHBIX 00JIACTIX,



HE CBsA3AaHHBIX HEIMOCPCIACTBCHHO C XHMHECH.

CocraBusromiumu nipeamera "Xumus'" sBisitorcst 6a3oBble Kypebl - "Opranmdeckas xumus" u "OOmas u HeopraHuveckas Xumus',
OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsl KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOIl HAayKW: CHUCTEMa 3HAHUM 10 HEOpraHUYecKod XumMuu (c
BKIIFOUCHUEM 3HAaHWUN W3 OO0IIeld XUMHUHM) M OpraHudeckord xumuu. DopMHpOBaHHE MAHHON CHCTEMBl 3HAHWUW TMPH H3yYEHUU NpeaMeTa
o0ecreunBaeT BO3MOXHOCTh PACCMOTPEHUSI BCEI0 MHOT000Opa3Hsl BEIIECTB HAa OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPHIl XUMUH.

CtpykTypa conepxaHus KypcoB - "Opranndeckas xumus" u "OO1mas u Heoprannueckas xumus" copmMupoBaHa B mporpaMMe o XuMuu
HAa OCHOBE CHCTEMHOr0 MOJXOJa K M3yYeHHUIO0 y4eOHOro marepuana v oOycIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU Ha
OTIPEJIETICHHBIX TEOPETUYECKUX YPOBHAX. B Kypce OopraHmueckoil XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIACCUYECKOW TEOpUHU
CTPOCHHUSI OpPraHMYECKHX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKHUX W DSJICKTPOHHBIX IMPEICTABICHHH O CTPOCHHUM BEILECTB.
Caenenus 00 U3y4aeMbIX B Kypce BEIIESCTBAX JAIOTCS B PA3BUTHH - OT YTJIICBOIOPOIOB JIO CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeTMHEHUN. B
Kypce OpraHMYeCcKOM XWMHUU TOIy4yaloT pa3BUTHE CHOPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs IEePBOHAYAIbHbBIC
MPEJICTABICHUST O XHMHYECKON CBSI3U, KIACCU(PUKANMOHHBIX IMPH3HAKaX BEMICCTB, 3aBUCHUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHUYECKON pPEeaKIIiH.

B mpeamere "Xumusa" 6a30BOro ypoBHSI pacCMaTpUBAETCs M3YUYEHHBI Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHUS TEOPETHUECKHUI
MaTepuai v (PaKTOJIOTHYECKUE CBEICHUS O BEIIECTBAX M XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce "OO0Ias u Heopranmueckas Xumus'"
00y4aromuMcsl PeIoCTaBIAEeTCs BO3ZMOKHOCTh OCO3HATh 3HAUEHUE NMEPUOAMYECKOIr0 3aKOHA ¢ OOLIETEOPETUYECKUX M METOAO0JIOTHYECKHX
MO3UIHH, TITy0Ke MOHATh HCTOPUYECKOe U3MEHEeHNE QYHKITUI 3TOT0 3aKOHA - OT 00001aromIeit 10 0O0BSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHMM O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUN, a TAKKE O XMMUYECKUX PEAKIUAX,
X CYIIHOCTH M 3aKOHOMEPHOCTSAX INPOTEKaHus jomnosHsAercs B Kypcax 10 m 11 kiaccoB sneMeHTaMM COJEp)KaHUs, WMEIOUIUMU
KyJbTYPOJOTHUYECKMM M NPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUHU C JPYTMMH HayKaMH,
PAaCKpBIBAIOT €€ POJib B IO3HABATEIBHOM M TNPAKTHUECKOW JAEATENbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHMIO YBaKEHHUS K Ipoleccy
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO
3HaYMMBIX IpoOJIeMax, CBA3aHHBIX ¢ XMMHUEH, KpUTHYECKH OCMBICIMBATh UH(OPMAIMIO U IPUMEHSTH €€ JUIs MOMOJIHEHUS 3HAHUH, peleHHs
MHTEJJIEKTYyalIbHBIX U AKCIIEPUMEHTAIbHBIX HCCIeI0BaTeNbCckuX 3a1ad. Conepkanue yueOHoro npeamera "XuMus'" T1aHHOTO YPOBHS U3yUEHUS
OPUEHTHPOBAHO Ha (HOpPMHUpPOBaHME y OOYYAIOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI Ul TNMOHMUMaHUS (UIOCO(OCKUX HIEeH, TakUX Kak:
MaTepuaibHOE €AMHCTBO HEOPraHWYECKOTO M OPraHW4ecKoro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHEM,
MIO3HABAEMOCTh TMPHUPOJAHBIX SIBICHUH IyTeM SKCIEPUMEHTa W PpEIIeHUS NPOTUBOPEUM MEX1y HOBBIMH (akTaMH M TEOPETUYECKHUMHU
MPEINOChUIKAMHU, OCO3HAHUE POJM XMMHU B PELICHUH 3KOJOTUYECKUX MpoOjeM, a Takke MpodsieM cOepekeHUsl SHEPreTHYeCKUX PECYpCOB,
CBIPbsl, CO3/1aHUs] HOBBIX TEXHOJIOTUI U MaTEPUAIIOB.

B mmane pemicHrd 3ada4d BOCHHWTAHUWA, Pa3BUTUA W COLOHUATIM3AIUA O6y‘—IaIOH_[I/IXC$I IIPHUHATEHIC HpOFpaMMOI\/’I II0 XMMUH IOAXOJAbI K



OIIPEJICTICHUIO CO/ICPKAHMUS M TOCTPOCHUS MPeIMeTa peyCMaTprBaloT (OPMUPOBAHUE Y O0YHAIOIINXCsl YHUBEPCATIbHBIX YIEOHBIX JICHCTBUH,
UMeIIUX 0a30BO€ 3HAYECHHUE /IS PAa3NUYHBIX BUAOB JACATEIBHOCTH: PEUICHHs MpoOJieM, TMOMCKa, aHanu3a M oOpaboTku uH(popMaiu,
HEOOXOAMMBIX /ISl TIPHOOPETEHHS ONbBITa NMPAKTUYECKOW W HCCIEeNIOBATENBCKOW NESTENbHOCTH, 3aHUMAIOUICH BaKHOE MECTO B IO3HAHUH
XUMHH.

B npaktuke npenojaBaHus XMMHUU KaKk Ha YpOBHE OCHOBHOI'O OOIEro o0pa3oBaHMsl, TaK M HA YPOBHE CpeHEro oouiero oopa3zoBaHus,
IIPU OLIPEACIICHUH COACPKATEIBHOU XapAKTEPUCTUKU LEJIeW U3ydEHHUs MIPEAMETa HAIIPABIECHUEM IIEPBOCTEIIEHHON 3HAYMMOCTH TPAJULIMOHHO
npu3HaeTcst JOpMUPOBAHUE OCHOB XMMHUYECKON HayKH Kak 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKON AEATENbHOCTH YeJI0BEKA U
KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KyJbTypbl. C METOIMYECKON TOUKM 3pEHMS TAKOM MOAXO0J K ONPEIEICHUIO LIeIed U3yUeHus peaMeTa
ABJISICTCS BIIOJIHE OIIPABAAHHBIM.

['maBHBIMU HEISIMH W3ydeHUs npeaMeTa "Xumus' Ha ypOBHE CpeiHero o01ero oopazoBanus Ha 0a30BOM YPOBHE SIBISIOTCS:

(I)OpMI/IpOBaHI/Ie CHCTEMBI XMMHYECKHX 3HAHUH KaK BaKHEHIIeH COCTaBJIHIOHleﬁ eCTeCTBeHHO'HaquOﬁ KapTHUHbI MUpPaA, B OCHOBC KOTOpOﬁ
JIC)KAT KIIOYCBBLIC ITOHATHA, (bYHI[aMeHTaJH)HHe 3aKOHBI W TCOpPpUHU XHUMHH, OCBOCHHC A3bIKa HAYKH, YCBOCHHUC W IMOHHMMAHUC CYHIHOCTH
AOCTYIIHBIX O606H.[€HPII>1 MHUPOBO33PCHYCCKOI'O XapaKTepa, O3HAKOMIICHUC C HCTOpI/ICI‘/'I HUX pa3BUTHUA U CTAHOBJICHUS

(dbopMUpOBaHHE W PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX TO3HAHMS BEIISCTB M XUMHUYECKHX DPEAKIMH, HEOOXOTUMBIX JIJIs
NpUOOpETEeHUs YMEHUI OPUEHTHUPOBATHCA B MHpE BEIIECTB M XMMUYECKUX SIBICHUN, UMEIONIMX MECTO B MPUPOJE, B MPAKTHUYECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JEATETbHOCTH, CBSI3aHHBIX C HAOMIOIEHUEM U OOBSICHEHHEM XMMHYECKOTO SKCIIEPUMEHTA, COOI0ICHUEM
npaBuJI 6€30MacHOr0 OOpaIeHUs ¢ BEIIECTBaAMH.

. ConmeprkarenbHas XapaKTepUCTHKA IIeJiel W 3aJay M3y4eHHs IpeaMeTa B MporpaMMe MO XMMHUU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUH C HOBBIMU MPUOPUTECTAMHU B CUCTEME CPCIAHCTO O6HI€FO 06pa3OBaHI/I$[. CGFOJIH?[ B Mnp€riogaBaH XHUMHUU B OOJIBIIIEN CTENEHHU
OTJaeTCsl TMPEANOYTeHHE TPAKTHUUECKON KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHEHTUPOBAHHONW Ha TOJTOTOBKY BBITYCKHUKA
00111e00pa30BaTEeIFHON OpPTaHU3allH, BIIAJICIONIEr0 HE HAOOPOM 3HaHWMN, a (PYHKIITMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMH U YMEHUSIMU
AKTUBHOTO TIOJyYeHUS 3HAHUH ¥ MPUMEHEHHSI UX B PEATbHOMN )KU3HU JIJISl PEIICHHs] MPAKTUYSCKUX 3a]1a4.

B aT0i1 cBsI3u npu n3ydenuu npeamera "Xumus'" JOMUHUpPYIOIEee 3HaYeHHE MPUOOPETAIOT TaKUe LU U 33aJ]aul, KaK:

ajgarnTanus 06yqa101u1/1xc;1 K YCJIOBUSAM AWHAMHUYHO PA3BUBAIOLICTOCA MMHPA, (I)OpMI/IpOBaHI/IC HUHTCIUICKTYAJIbHO paSBI/ITOﬁ JINYHOCTH,
TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHUYECTBY, CAMOCTOATCIIBHOMY IMPUHATHUIO T'PAMOTHBIX peHIeHI/Iﬁ B KOHKPCTHBIX )XKU3HCHHBIX CUTYyalUAX,
CBA3aHHBIX C BCIICCTBAMHU U UX IIPUMCHCHUCM;,



(dbopMHpoBaHUE Y 00YYAIOIIUXCSl KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUH ), HIMEIONINX YHUBEPCAILHOE 3HAYCHUE VIS Pa3ITUYHBIX
BUJIOB JICATEIHHOCTH: pEIICHUs MpoOyieM, TOWCKa, aHanu3a W 00paboTku wuHOpManmu, HEOOXOTUMBIX [UIsl TPUOOPETCHHS OIbITA
NEeSITeTbHOCTH, KOTOpas 3aHUMAaeT BAaKHOE MECTO B TO3HAHWU XUMHH, a TaKXKe JJIS OINCHKH C TMO3MIMHA DKOJOTHYECKOW OE30MacHOCTH
XapakTepa BIHUSHUS BEIIECTB M XUMUYECKUX MTPOIECCOB Ha OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPENLY;

Pa3BUTHUEC MMO3HABATCIIBHBIX HHTCPCCOB, HHTCIIJIICKTYAJIBHBIX U TBOPYECKUX CIocOOHOCTEH o6yqafoumxc51: CIIOCOOHOCTH CaMOCTOSATEILHO
HpI/IO6peTaTb HOBBIC 3HaHHA 110 XMMHH B COOTBCTCTBHH C KHU3HCHHBIMH HOTp€6HOCTSIMI/I, HCIIOJIb30BAaTh COBPEMCHHLIC I/IH(bOpMaL[I/IOHHBIe
TCXHOJIOTHH 1JId ITIOMCKAa U aHaJIn3a yqe6H0171 u HaquO-HOHYHHpHOﬁ I/IH(bOpMaI_II/II/I XUMHYECKOT'O COACPIKAHNA,

dbopMUpOBaHHE W pa3BUTHE Y OOYYAIOIMUXCS ACCOIMATHBHOIO M JIOTHYECKOTO MBIIUICHUS, HAOIIOIATEIIBHOCTH, COOpPAaHHOCTH,
AKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE y 00ydarommxcsi YOSKICHHOCTH B T'YMaHUCTHYECKOW HANpPaBICHHOCTH XMMHH, €€ BaKHOW POJM B PELICHHU TII0OATBHBIX
po0JeM palMoHaIbHOTO IPUPOAONOIb30BAHNUS, IOMOJIHEHHS SHEPTeTHUECKUX PECYPCOB U COXPAHEHUS IPUPOTHOIO PAaBHOBECHS], OCO3HAHUS
HE00XOIMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAKKE MPUOOPETEHHSI ONBITA UCTIOIB30BAHMS TOTYYEHHBIX 3HAHUN
JUISL IPUHATHUS TPAMOTHBIX PELICHUM B CUTYalMsIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

Hemn m 3amaun m3ydeHus npeamera "Xumus"' MOTYYHIM TOAPOOHYIO METOIMYECKYI0 HHTEpIpeTanuio B paszzaeine "llmanmpyemsbie
pe3yJbTaThl OCBOEHUS MPOrpaMMbl IO XMMHHU'", TAKUM 00pa3oM 00ECleYeHO YeTKOe MPEJCTaBICHUE O TOM, KaKHe 3HAaHUS M YMEHMS UMEIOT
IpsIMOE OTHOIIEHUE K Peau3alii KOHKPETHOH 1IeJH.

B yuebHoM mnaHe cpeaHero oOmiero oOpa3oBaHusi y4yeOHBI npeamer "Xumus', u3yyaeMmblii Ha 0a30BOM YpOBHE, SIBISETCS
00s3aTeNbHBIM Y4€OHBIM MTPEIMETOM.

OO1iee ynciIo 4acoB, pEKOMEHAOBAHHBIX IS U3yueHus: XuMuu, - 68 gacoB: B 10 kiacce - 34 gaca (1 yac B Hepento), B 11 kiacce - 34
yaca (1 gac B Heemo).

CopepxaHue obyyeHusa B 10 knacce.
OpPaHI/I‘-ICCKaSI XUMMUSL.
Teopernueckne OCHOBBI OPIraHMYECKON XUMHH.

[Ipenmer opraHnyecKOM XUMHH: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAUYEHHUE B IIOJYYEHUU HOBBIX BEIIECTB M MAaTepHaloB. Teopus
CTpOCHMsI opraHudeckux coeaumHeHud A.M. BytmepoBa, ee ocHOBHBbIE MoOnOXeHUA. CTPYKTypHBIE (OPMYJBI OpPraHUYECKHUX BEIIECTB.
I'omouorus, nsomepusi. XUMHUYECKas CBSA3b B OPraHUYECKUX COEAUHEHUAX - OJJMHAPHBIE U KPATHBIE CBS3HU.



[IpencraBinenne o kiaccupuKalMu OpPraHUYECKUX BemlecTB. HomeHkIaTypa oOpraHMY4ecKMX COEAMHEHHMH (cucTeMaTuyeckas) Hu
TPUBHUAJIbHBIC HA3BaHUS BAXXHEHIIINX MPECTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCrepuMEHTAIbHbIE METOJbl M3y4YeHUS BELIECTB U WX NPEBpAIICHUN: O3HAKOMIICHHE C oOpa3laMd OpraHHMYeCKUX BEUIECTB U
MaTepuajiaMi Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPraHMYECKHX BEUIECTB, HAOJIOJCHHE W OMHMCAHHE JEMOHCTPALIMOHHBIX OMBITOB MO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HAarpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHE).

YrneBoaopoasl.

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUECKUHN psf. MeTaH U 9TaH - IpOoCTeHIne NPeACTaBUTEIHN ANKaHOB: (PU3HUYECKUE U XUMHUECKUE
CBOMCTBA (peakluy 3aMEICHUS U TOPEHUS ), HAX0XKICHHUE B IIPUPOJIC, TTOTYyUCHUE U IPUMEHEHHE.

ANKeHBI: coCTaB H CTpOCHHC, TOMOJIOTHYECKHUI pAaa. OTHIIEH U IMPOIKIICH - HpOCTCﬁIHHC MNpCACTAaBUTCIIN AJIKCHOB!: (1)I/I3I/I‘IGCKI/IC u
XHMHYCCKHE CBOMCTBA (peaKIII/II/I THAPUPOBAHUSA, TAJIOTCHUPOBAHUSA, THAPATALIUN, OKUCJICHUA U HOJII/IMepI/I?,aIII/II/I), IMOJIYUYCHHEC U IIPUMCHCHUC.

Anxaauensl: Oytaauen-1,3 u metunOyraauen-1,3: ctpoenue, BaxHeHIIne XUMAYECKUE CBOMCTBRA (peakius noaumepusanun). [lonyyenue
CHHTETUYECKOT0 KayuyKa U PE3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psiA. ALIETUIIEH - TPOCTEUIINIA MTPEICTABUTENb aTKUHOB: COCTaB, CTPOEHHE,
¢buznyecKkne 1 XuMHUYEeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, TaJOTEHUPOBAHUS, TUAPATAILIUHN, TOPEHUS ), TOJTyY€HUE U IPUMEHEHHE.

ApeHLI. benzon: COCTaB, CTPOCHUC, (1)I/I3I/I‘-ICCKI/IC U XHMHYECKHE CBOMCTBA (peaKL{I/II/I TaJIOTCHUPOBAHUA U HHTpOBaHI/Iﬂ), MOJIyUYCHHUEC U
IMPUMCHCHUC. TokcuyHOCTH ApCHOB. I'enermueckas CBA3b MCKAY YIIICBOAOPOJaMHU, ITPHUHAJIC)KAIIUMHA K Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOUYHUKU YTIIeBOA0poaoB. Ilpuponnslii ra3 m nomyTHele HeTsHble Ta3bl. HedTh u ee mpoucxoxnenue. CrocoObl
nepepaboTKku He(TU: MEeperoHka, KPEeKUHI (TePMHUYECKUH, KaTaluThyeckui), nupoiu3. IIpoaykTel nepepaboTku HEPTHU, UX NMPUMEHEHUE B
HPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ POYKThI €ro nepepadboTKy.

DKCcrepuMEHTAIbHbIE METOJIbI M3YYEeHMs BEUIECTB M MX MpEBpallleHUui: O3HaKOMJIEHHE ¢ oOpas3lamH IJIacTMacc, KayuyyKoB U PE3HHBI,
koitekiu "Hedts" u "Yrons", MogenupoBaHue MOJEKYJ YII€BOJAOPOIOB M TalOreHONPOU3BOAHBIX, NMPOBEICHUE MPAKTHUECKOW PabOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacueTHsie 3amaun.

Brruucnenuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00beMa, KOJWYECTBAa MCXOIAHOTO BEIIECTBAa WM MPOJIyKTa PEaKIuu IO
M3BECTHBIM Macce, 00beMy, KOTHMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WA MTPOIYKTOB PEAKIUN ).



KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNu4€CKUC COCINHCHUA.

[IpenenpHble OAHOATOMHBIE CIHUPTHI. METAaHON M ATAHOJ: CTpPOCHHE, (PU3MUYECKHEe M XMMHUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMHU
MeTaJulaMH, raJIor€HOBOAOPOAAMH, TOpPEHHE), IpUMeHeHHe. BonopoiHble CBA3M MEXly MOJIEKyJIaMu coupToB. [lelicTBue MeTaHoa U 3TaHOJa
Ha OpPraHMu3M YeJIOBEKa.

MHoroaToMHEBIE CIIMPTHI. OTHIICHTIINKOIL H TIIMOEPHUH: CTPOCHUC, (bI/ISI/I‘IeCKI/Ie M XHMHWYECKHE CBOMCTBA (BSaPIMO,Z[efICTBI/Ie (&)
CJIOYHBIMH METAJIJIaMH, KaUCCTBCHHAA pCaKUuA Ha MHOTIOAaTOMHBIC CHI/IpTBI). I[eflCTBPIe Ha OpraHuU3M 4YCJIOBCKA. HpI/IMeHeHI/IC rMaoepruHa 1
OTHJIICHI'TIMKOJIA.

@deHoII: CTpOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKue cBoiicTBa. TokcuuHocTh (eHomNa. [Ipumenenne penona.

Anpnernasl. opMmanbaerua, aneTaibIeru: cTpoeHne, GU3NYeckue U XUMHUYECKUE CBOIMCTBA (peaklul OKUCIIEHUS U BOCCTAHOBJICHMS,
KaueCTBEHHbBIE PEAKIINH ), TIOJyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE KUCIOTh. MypaBbHHASI U YKCYCHAs! KUCJIOTHI: CTPOCHHE, (PU3MUECKHUE U XMMHYECKHE CBONCTBA
(cBolicTBa, OOmME I KJIacca KHUCIIOT, peakinus dTepudurarnuu), nmoiydyeHue u npuMeHeHne. CTeaprHOBas W OJIEUHOBAsl KHUCIIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJU BBICHINX KapOOHOBBIX KUCIOT, X MOIOIIIEE AeHCTBUE.

CrnosxHble 3QUpbI KaK MPOU3BOJIHbIE KApOOHOBBIX KUCIOT. ['Haponu3 cnoxubix 3¢gupos. XKupsel. I'uaponus xupos. [Ipumenenue xupos.
buonornueckas posb JKUPOB.

VYrieBonbl: cocTaB, KiacCUpUKAIKS YIJIEBOIOB (MOHO-, IM- U ToJucaxapuabl). [roko3a - mpocTedmmii MoHOCcaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJbI, (U3NYECKUEe U XUMUYECKUE CBOWCTBa (B3aumopeiicTBue ¢ ruapokcuaoM meau(Il), okucienne aMMuadyHbIM pacTBOPOM
okcuna cepebpa(l), BoccraHoBIEeHHE, OpPOKEHHME TIFOKO3bI), HAXOXJIEHHUE B MPHUPOJE, NMPUMEHEHHE, Ouojoruyeckas poiib. dDoTocuHTEs.
®pyKTO32a KaK U30Mep TITFOKO3BI.

Kpaxman u nemntonos3a kak npupoiHblie nonuMepsl. CTpoeHne Kpaxmania U 1esuTo103bl. Ou3ndeckre 1 XMMUYecKUe CBOMCTBA Kpaxmala
(Tuaponn3, KaueCTBEHHAS PEAKIIHSI C HOJIOM).

DKcriepuMEHTANIbHbIE METOJIbl M3YYEHHs BEIIECTB M WX IPEBpAllleHUI: MpoBeleHue, HAOJI0IEHNE U OINUCAHUE JE€MOHCTPAIIMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEaKIIUN OJHOATOMHBIX CIIUPTOB (OKUCIIeHHE 3TaHoia okcuaoM Meau(1l)), MHOroaTOMHBIX CLIMPTOB
(B3aumosieiicTBue ruuepuHa ¢ ruapokcuaom meau(ll)), anprernioB (OKucIeHHEe aMMHAYHBIM pacTBOpoM okcujia cepedpa(l) u rugpokcuiom
menu(Il), B3anmoeiicTBue Kpaxmala ¢ H0JIOM), TPOBEICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBHI.

PacueTHbIe 3a/1a9M.



Brrancaenus mno YPaBHCHHIO XAMHYECKOH pE€aKknuu (MaCCBI, O6”beMa, KOJIMYECTBA HMCXOAHOI'O BEIICCTBA MM IPOAYKTa pPCAKIMU IIO
N3BCCTHBIM MAcCCE, 061>eMy, KOJMYCCTBY OJHOI'O U3 UCXOJHBIX BEHICCTB UJIM MTPOAYKTOB peaKI_[I/II/I).

A3OTCO,Z[€p)KaH_II/IC OpPraHn4€CKUEC COCAUHCHU.

AMUHOKHCIIOTBI Kak aM(pOTEpHbIEe OpPraHHYecKue coeAuHeHUus. PHU3MUEeCKHe M XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha HpUMeEpe
IMUHA). bruonornyeckoe 3HaueHne aMuHOKUCIOT. [lenTu sl

benku kak mpupoJHBIE BBHICOKOMOJICKYJISIpHBIE coenuHeHHs. llepBuuHasi, BTOpPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE
CBOMcTBa OJIKOB: TMJPOJIN3, ACHATYpallls, KaUeCTBEHHbIE PEAKIIMU Ha OCIIKH.

3KCH€pI/IMeHTaJII)HI)Ie MCTOJAbl HM3YUCHHUA BCIICCTB M HX npeBpameHHﬁ: Ha6JIIOIIeHI/Ie U OIIMCAHUC ACMOHCTPAIMOHHBIX OIIBITOB!:
ACHaTypauusa 0eIKOB IIpHU HAarp€BaHuu, BETHBIC pCaKIIUN OEIKOB.

BrIcOKOMONEKYIISIpHBIE COETUHEHHUS.

OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOJICKYJISIPDHBIX CO@HHHCHHﬁZ MOHOMCp, MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMEPpU3ALNH,
CpcaHsiasa MOJICKYJIsIpHAsA Macca. OcHoBHBIE MCTOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/II;'I - IOJIMMEpHU3alr U IMTOJUKOHACHCA M.

9KCHepI/IMCHTaJ'H>HBIe MCETOAbl U3YUYCHHA BCUICCTB U HUX npeBpameHI/Iﬁ: O3HAKOMIJICHUE C O6p33HaMI/I IMPUPOAHBIX W HCKYCCTBCHHBIX
BOJIOKOH, ITJIaCTMACC, Kay4yKOB.

MC)KHpeI[MeTHLIe CBA3U.

Peanuzanus MeXNnpeaMETHBIX CBA3€H NMpU U3y4EeHHWU opraHuuyeckoil xumuu B 10 Kijacce OCyIIECTBISIETCS 4Yepe3 MCIOJIb30BaHHE Kak
OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHM, TaK W TOHATHH, SBISIOLUIMXCS CUCTEMHBIMU JJS OTHAEIbHBIX MPEAMETOB €CTECTBEHHO-HAyYHOI'O
LUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYUYHBIC IIOHATHA: SABJICHUC, Hay‘-IHBIﬁ (I)aKT, TUnoTe3a, 3aKOH, TCOpus, aHaJIn3, CHHTC3, KJ'IaCCI/I(I)I/IKaI_[I/ISI,
NEPUOANIHOCTD, Ha6J'IIO)IeHI/Ie, HU3MEPCHUE, OKCIICPUMCHT, MOJACIUPOBAHHUEC.

du3uka: MaTrepusd, SHCPrus, macca, aroM, OSBJICKTPOH, MOJICKYJIA, BHCpFeTI/I‘-ICCKI/Iﬁ YPOBCHBb, BCHICCTBO, TCIIO, O6’beM, arperaTHoce
COCTOsIHHEC BCIIICCTBA, (‘bI/ISI/ILIeCKI/Ie BCJIMYHHBI U CAVMHUIBI X U3MCPCHU.

buonorus: xnerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOrMYECKH aKTHBHBIE BeliecTBa (Oenkwu,
YTJIEBOIbI, )KUPbI, PEPMEHTHI).



Feorpa(bml: MHHEPAJIBI, TOPHBIC ITOPOJbI, IIOJIE3HBIC HCKOIIACMBIC, TOIIIIMBO, PECYPCHI.

TexHomorus: IMUIICBBIC MPOAYKThBI, OCHOBLI PALIMOHAJIBHOI'O MATAHWA, MOIOIIUC CPCACTBA, JICKAPCTBCHHLIC U KOCMETHUYCCKUC MIPCIIapaThl,
MaTe€pHralibl U3 UCKYCCTBCHHBIX H CUHTCTUYCCKHUX BOJIOKOH.

CopepxxaHue oby4yeHus B 11 knacce.
OOm1ast 1 HeOpraHMYECKask XUMHSL.
TeopeTI/I‘leCKI/Ie OCHOBbBI XMUMHHU.

XuMudeckuil anemMeHT. AToM. Slapo aroma, M30TOIBI. DJIEKTPOHHAs 000J0YKAa. DHEPreTU4YeCKHe YpOBHH, IMOAYPOBHU. ATOMHBIE
opbuTtanu, s-, p-, d- anmemenThl. OCOOEHHOCTH PACIPEICICHHsI YIEKTPOHOB M0 OPOUTANIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

[lepuonnueckuit 3axkoH u Ilepumonuueckass cucrtema xumuyeckux snemeHToB .M. MenpeneeBa. CBsi3b NMEpUOAMYECKOrO 3aKOHA M
[lepuonnueckoii cucteMbl xumMuueckux d3yieMeHToB JI.JMI. MeHneneeBa ¢ COBpEMEHHOM TeOpUE CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX HUMH MIPOCTBIX M CIOXKHBIX BELIECTB MO TpyINaM U NepuoaaM. 3HaueHUe
MEPUOJUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKasi CBSA3b. BUbI XMMHUECKON CBs3H (KOBalleHTHAs HEMOJSpHAS U MOJSpHAsi, HOHHAs, METAIJINYecKasi).
Mexanu3mbl 00pa30BaHUsl KOBAJCHTHOM XWMHUYECKOW CBsI3M (OOMEHHBIM W JOHOPHO-AaKIENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTH.
DIEeKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTre 0 MUCTIEpCHBIX cucTeMax. VICTHHHBIE M KOJUTOMIHBIC pacTBOPHI. MaccoBasi 107151 BEIIECTBA B pacTBOPE.

KHaCCI/I(I)I/IKaI_II/ISI HCOPTaHUYCCKUX CO€IUHEHUH. HOMCHKJIaTypa HCOPTraHUYCCKUX BCIICCTB. I'enetnueckas CBA3b HCOPraHNYCCKUX
BCIICCTB, MPUHAAJICKAINNX K pa3JIMYHBIM KJIaCCaM.

XuMHU4YeCKast pcaKkuus. Knaccmbmcaum{ XHUMHUYCCKUX pCaKL[I/Iﬁ B HeOpPaHH‘{CCKOﬁ n OpFaHquCKOﬁ XAMUH. 3aKOH COXPAaHCHUS MACChI
BCIIECTB, 3aKOH COXPAHCHUA U IMPEBPAILICHUA SHEPTHUU ITPU XUMUUCCKHUX PCAKIUAX.

CKOpOCTL peaKknunu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (I)aKTOpOB. OGpaTI/IMBIe pCaKknuu. XHUMHUYECKOE PaBHOBECHUC. CDaKTOpBI, BJIHMAIOIIHMEC HA



cocTosiHie Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe.

OnexTponuruueckas auccouuanus. CuibHble M ciadble 3eKTpoiauThl. Cpena BOJHBIX pacTBOPOB BEUIECTB: KHUCIHAsl, HEUTpajbHAafi,
miena04Has. Peakiuy noHHOro oOMeHa.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknunu.

OKclepUMEHTAIbHbIE METO/bI U3yUeHHsI BEILECTB M MX IIpeBpalleHuil: aeMoHcTpauus Ttabmaun "llepuonndeckas cucreMa XMMHYECKHX
anementoB JI.MI. MenneneeBa", u3yueHHe MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOJIOJEHHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX W
71a00paTOPHBIX ONBITOB (pa3loKeHUE MEPOKCHAa BOAOPOAA B IMPUCYTCTBUM KAaTalIM3aToOpa, ONpPENENeHUE Cpellbl PacTBOPOB BEILECTB C
MIOMOUIbI0 YHUBEPCAIBHOIO UHINKATOPA, PEaKIIMU HOHHOTO 00MEHa), IPOBEACHHUE NMPAKTUUECKOM paboThl "BnusHue pa3nuuHbIX (GakTopoB Ha
CKOpPOCTbh XUMHYECKON peakiuu'.

PacueTHbIe 3a/1a4n.

Pacdersl 10 ypaBHEHHMSM XMMHUYECKHX PEaKIUil, B TOM YHUCJIEC TEPMOXHMMHUYECKHE DPACYEThI, PACUYCTHI C HCIIOJIb30BAHUEM IOHSITHUS
"MaccoBas g0 BelecTna'.

Pasnen 2. Heopranndeckast Xumusl.

Hemeramnsl. [lonoxxenne nemeramnoB B [lepuoandeckoit cucreme xumuieckux snemeHToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHMSI
aToMoB. Ou3nveckre CBONCTBA HEMETAIOB. AIIJIOTPOINUS HEMETAIITIOB (Ha TIpUMEpe KUCIOpoa, cepbl, pochopa u yriaepona).

XUMHYECKHE CBOMCTBA BKHEUIITUX HEMETAJUIOB (TaJOT€HOB, CEephI, a30Ta, (pocdopa, yriaeposa u KpeMHUS) U UX COSTUHEHHUH (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOAOPOIHBIX COSIUHEHH).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB M UX COCTMHEHU.
Mertannsl. Tlonoxkenue meramioB B Ilepuoamueckoit cucreme xummueckux snemeHToB JI.M. MenneneeBa. OCOOEHHOCTH CTpPOEHUS
ANIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme ¢usndeckue cBoicTBa MeTawioB. CIJIaBBl METAIOB. DJIEKTPOXHUMHUYECKUN P

HaHpH)KeHI/Iﬁ MCETAJIJIOB.

XUMUYEeCKHEe CBOWCTBAa BAXKHEHIIMX METAJJIOB (HATpWi, Kanui, KalblLMi, MarHuii, allOMHUHHUI, LIMHK, XpOM, >K€JIe30, MeIb) M HX
COEIMHEHUN.

O6mue cnocoObl moxy4yeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHHUKE.



DKCIEepUMEHTAIbHBIC METOJIBI W3YUYEHHUs BEIISCTB M HMX MPEBpAlleHUN: H3y4YeHHE KOJUICKIMU "MeTtamibsl W cruiaBbl, 00pasioB
HEMETAJIJIOB, PEIIeHNE YKCIIEPUMEHTATBHBIX 3a7a4, HAOMI0ICHUE 1 OMMCAaHUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHUIA ATIOMUHUS C PACTBOPAMH KUCIJIOT U IIEJI0Ye, KaYeCTBEHHbIC PEaKIIMK1 HAa KaTHOHBI METAJLIOB).

PacueTHbIe 3a/1aun.

PacueTsl Macchl B€IICCTBa HJIN o0beMa rasoB II0 HU3BCCTHOMY KOJIMYECTBY BEIICCTBA, MaCCC HIIN 061>eMy OHOI'O M3 YYaCTBYIOIIUX B
pCaKknun BCICCTB, paCYCThl MACCHI (06’beMa, KOJIMYCCTBA BGH.[GCTBa) IMPOAYKTOB pCaKMu, €CJIIN OJHO U3 BCIICCTB UMECT IMIPHUMCECH.

XUMHS U KU3HD. Me)KHpe,Z[MeTHLIC CBA3U.

Ponp xuMum B oOecrieucHUHN 3KOJIOFI/I‘-ICCKOI71, E)HepFCTI/I‘-IGCKOI\/JI n HI/IHIGBOﬁ 6C3OHaCHOCTI/I, Pa3BUTUU MCOWLIUHBI. IlonsTue o Hay4YHBIX
MCTOAaX MMO3HaHHUA BCIICCTB 1 XUMHNYCCKHX peaKHHﬁ.

HpeI[CTaBJICHI/Iﬂ 00 O6HII/IX HAayYYHBIX IPpUHIOHUIIAX ITPOMBIIIJIICHHOI'O ITOJIYYCHUA Ba)KHEHIIINX BCIICCTB.

YenoBek B MHUPE BCHICCTB M MATCPHAJIOB!: BaKHEHIIINE CTPOUTCIIBHBIC MAaTCpHajibl, KOHCTPYKIIMOHHLIC MAaTC€pUajibl, KPaCKHU, CTCKIIO,
K€paMuKa, MaTCpUuaJibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYICCKHUEC U MUHCPAJIbHBIC YI[O6peHI/IH.

XuMUS 1 3J0POBbE UEIOBEKA: MPABHIIA UCIIOIb30BaHHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€30MacHOT0 UCIIOIb30BaHUS MPENapaToB
OBITOBOM XMMHH B IMOBCEAHEBHOMN KU3HU.

PeaJ'II/BaI_[I/IH MCKIPECAMETHBIX CBsI3eM npu HU3y4YCHHUU O6H_ICI\/’I )51 HeOpFaHquCKOﬁ xumun B 11 kimacce OCYHICCTBJIACTCA YCPEC3
HUCIIOJIB30BaHHUC KakK O6IHPIX C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk " HOHSITI/II\/JI, SABJIAIOIUXCA CUCTCMHBIMU JIA OTACIBHBIX HPCIAMETOB
C€CTCCTBCHHO-HAYYHOT' O ILIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MOHSTHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHsl, aHAIN3, CUHTE3, KJIacCU(MUKAIUs, TTEPUOTUIHOCTD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBaHNE, H3MEPEHUE, SIBICHHUE.

®dusuka: Marepusi, YHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIM, PATUOAKTUBHOCTb, MOJIEKYJa, YHEPTreTHUYECKU
YpOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, PU3NISCKUE BEIUIMHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTh.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

Feorpa(bmlz MHHCPAJIbI, TOPHBIC MMOPOJBI, ITOJIC3HBIC HCKOITACMBIC, TOIIJIMBO, PECYPCHI.



TexHomorus: XuMHYECKas IIPOMBIINIJIEHHOCTh, MCTAJLUIYpPrusa, IPOU3BOJACTBO CTPOUTCIBHBIX MAaTCpHalioB, CEIIbCKOXO03MCTBEHHOE
MMPOU3BOACTBO, MNHIICBAsA MPOMBIINIICHHOCTD, (bapMaueBTqucxaﬁ NPOMBINIJICHHOCTb, HPOU3BOJACTBO KOCMCTHYCCKUX IHPCrapaTroB,
IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB, DJICKTPOHHAA MIPOMBINIJICHHOCTS, HAHOTCXHOJIOTHUH.

nJ'IaHVIpyEMbIe pe3ynbTaTbl OCBOEHUA NporpaMmmbl No XMmM1Mn Ha ypoBHe cpegHero obuwero 06pa3OBaHMﬂ.

@I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OOYYarOIIMMHUCS HPOTPaMM CpeIHEro OoOIIero oOpa3oBaHHA
(TMYHOCTHBIM, METAaNpPEMETHBIM U NpeaMeTHbIM). HayduHo-MeTonn4eckoil OCHOBOW Uil pa3pabOTKM IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS
IIPOrpaMM CpeAHEro o0I1ero o6pa3oBaHus ABIAETCS CUCTEMHO-EATEIIbHOCTHBIM MOAX 0/,

B cooTBeTCTBHM C CHCTEMHO-AESATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS mpeamera "Xumus' Ha
YPOBHE CpeZHero 00miero 00pa3oBaHus BBIACICHBI CIEIYIOIINE COCTABIISIONINE:

OCO3HAaHHC 06y‘laIOH_[I/IMI/ICH pOCCPIfICKOfI Fpa)KﬂaHCKOﬁ HUACHTUYHOCTH - TOTOBHOCTHM K CaMOpPa3BUTUIO, CAMOCTOATCIBHOCTH M
CaMOOIIPEACIICHUIO,

Haaln4uc MOTHBAaIlMH K O6y‘I€HI/IIO;

LeJICHATIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKHUX TPaIulIuid 6a30BOM
HayKH XUMUU;

FOTOBHOCTh H CIIOCOOHOCTH 06yqa101111/1xc;1 PYKOBOJCTBOBATLCSA B CBOCH ACATCIIBHOCTH HICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMM,
MMpUCymunumMu HeHOCTHOﬁ CUCTCMEC XUMHUYCCKOI'O O6pa3OBaHI/I$I;

HaJIN4YUEC NPAaBOCO3HAHUA 3KOJIOTMYCCKOM KYJbTYPBI U CITOCOOHOCTHU CTaBHUTh EJIN U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JIM4HOCTHEIE pe3yJibTaTbl OCBOCHUA IIPEAMCTA "Xumus" JOCTUTalOTCsA B CIOHMHCTBC yqe6H0171 U BOCHUTATEIbHOMN ACATCIIBHOCTH B
COOTBETCTBUH C TYMAaHUCTHYCCKUMH, COHUOKYJIBTYPHBIMH, NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH U HACATIaMU pOCCHﬁCKOFO rpax1aHCKOro
06H.[CCTBE[, IPUHATBIMU B OGH.[CCTBG HOpMaMH U IIpaBUJIaMU TIOBCIACHHA, CHOCO6CTBYIOIJ_II/IMI/I nponeccaMm CaMOIIO3HAHUA, CaMOPA3BUTHUA U
HPABCTBCHHOI'O CTAHOBJICHHUA JINYHOCTHU O6y‘-IaIOHII/IXC$I.

JIMYHOCTHBIE pPE3yJIbTAaThl OCBOEHUS IMpeamera "Xumus'" oTpaxaroT cHOpMUPOBAHHOCTH OIbITAa IO3HABATEIBHOM W IMPAKTHUYECKON
NEeSTEIIbHOCTH 00YYaroIIMXCs 10 pean3alii IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTHU:

1) Tpa)XxAaHCKOI'O BOCIIUTAHUA:



OCO3HaHHUA 06y‘IaIOIHI/IMI/ICH CBOUX KOHCTUTYIHHMOHHBIX IIPaB U O6H38HHOCTCI71, YBa)XXCHUA K 3aKOHY W IIPaBOIIOPAAKY,
MMpEACTABJIICHUA O COMUAJIBHBIX HOPMaAX U IMpaBUJIaX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOM TBOpquKOfI ACATCIIBHOCTH IIPHU CO3JaHUUN yLIC6HI>IX IIPOCKTOB, PCIICHHUNU y‘le6HHX " IIO3HaBaTCJIbHBIX 3a1a4,
BBITTIOJTHCHUHU XUMHUUYCCKHX OKCIICPUMCHTOB;,

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMAaTh MOTHBBI, HAMEPEHUs, JOTUKY W apTyMEHThI JPYTUX MPH aHAINU3E PA3JIMYHBIX BUIOB YUEOHOM
JIeSTCIIEHOCTH;

2) IIaTPpUOTHYCCKOI'O BOCIIMTAHUA:
HEHHOCTHOI'O OTHOWICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTECYCCTBCHHOM XHMUU,

YBa)XCHHS K IMPOLECCY TBOPUYCCTBA B obnactu TCOPHUU U IPAKTHYICCKOI'0 NPUMCHCHHUA XUMUHU, OCO3HAHUSA TOI'0, YTO JOCTUKCHHUA HAYKU
CCTb pE3yJIbTaT AJIUTCIIbHBIX H8,6JHOIIGHI/II\/JI, KPOMOTJIHXBBIX OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPyAa YUCHBIX U ITPAKTHKOB,

MHTEpeca M MO3HABATEIBHBIX MOTUBOB B MOJYYEHHH U MOCIEIYIONIeM aHaIu3e WH(OPMALIUK O TIEPEIOBBIX JOCTUKEHHUSIX COBPEMEHHOU
OTECUYCCTBCHHOM XHUMUH;

3) AYXOBHO-HPABCTBCHHOTO BOCIIUTAHUA:
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 ITOBEACHUS,

CITOCOOHOCTH OLCHUBATL CUTYyallUH, CBA3AHHBIC C XUMHWYCCKUMU SBJICHUAMHU, U IIPUHUMATL OCO3HAHHBIC PCIICHUS, OPUCHTHUPYACH HaA
MOpaJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

TOTOBHOCTU OLICHMBATh CBOE IOBEJCHUE U NOCTYNKH CBOMX TOBAPHUILEH C IMO3MIMNA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE
MOCJIEACTBUM 3TUX MOCTYIKOB;

4) bopMHpOBaHUS KYJIBTYPHI 310POBBSI:

MMOHMMAaHUs IIEHHOCTEeH 370poBOro M Oe3omacHOro olOpa3a »XU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(Gu3nUIeCKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOIroieHUs TpaBuIl 0€30MacHOro oOpallleHus C BeIleCTBaMU B ObITY, TOBCEITHEBHOM JKHU3HU U B TPYAOBOH 1€ATEIbHOCTH;



MMOHUMAHUS IIEHHOCTH TPaBWJI MHAWBUIYAJIBHOTO M KOJUIGKTHBHOTO O€30I1aCHOTO MOBEICHHS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U
JKU3HU JTIOACH;

OCO3HAHHMS TOCIICICTBUI U HENPHUATHS BPSIHBIX MTPHUBBIYEK (YITOTPEOICHHUS alTKOTOJIsI, HAPKOTUKOB, KYPCHHS);
5) TpyZ10BOTO BOCIIUTAHUS:

KOMMYHHUKATUBHONH KOMIIETEHTHOCTH B Y4YEOHO-HMCCIIE0BATEIIBCKON ACSITEIBPHOCTH, OOIIECTBEHHO ITOJIE3HOW, TBOPUYECKOM W JPYTHX
BUJIAX JICATEIILHOCTH,

YCTAaHOBKH HAa dKTHUBHOC YYAaCTHUC B PCHICHUU ITPAKTUYCCKUX 3a4a4 colMabHOMI HaIIpaBJICHHOCTHU (B paMKax CBOCTO Kjiacca, H_IKOJ'IBI);

UHTEpeca K MPAaKTUYECKOMY H3yYEHHUIO0 Ipo(eccuil pa3aMyHOIo poja, B TOM YHCIIE€ Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUU IO
XUMUU;

YBAXKEHUS K TPYY, JIOJIAM TPYJa U PE3YJbTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBUAYAJIbHOW TpaeKTOpUHM oOpa3oBaHusi, Oyayuiedl mpodeccun M peanu3anud COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUH, MHTEPECOB U NMOTpeOHOCTEN 00IIIeCcTBa;

6) OKOJOTHYCCKOT'O BOCIIMTAHUA:
9KOJIOTHYCCKH uenecoo6pa3H0r0 OTHOIICHHA K TPHUPOAC, KAK UCTOYHUKY CYHICCTBOBAHHWA KU3HU HaA 3€MJ'I€;

MOHUMAaHMs TJI00AJTBHOIO XapakTepa HKOJOTHYECKUX IMpoOJieM, BIMSHUSA SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHHE MPUPOJHON U
COLIMAIBHON CPENBL;

OCO3HaHUsA HCO6XOJII/IMOCTI/I HCIIOJIb30BaHUS JOCTHKCHUM XUMUHU 1)1 pemicHuA BOIIPOCOB pallMOHAJILHOTO ITPUPOJAOIIOJIE30BaAHUS

aKTUBHOTO HETPUATHS JIEHCTBUM, MPUHOCALINX Bpel OKpYyXKarolled MPUPOIHOM cpene, YyMEHHUs MPOTHO3UPOBATh HEOIAronpHsTHbIE
HKOJIOTUYECKUE MTOCIIEACTBUS IIPEANPUHUMAEMBIX JEUCTBUHI U IIPEIOTBPAIIATh UX;

HaJU4MUsl Pa3BUTOIO 3KOJOTHMYECKOTO MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYpBI, OIBITA AESITEIBHOCTH 3KOJOTMYECKOW HANpPaBICHHOCTH,
YMEHHUSI PYKOBOJCTBOBAaTbCSI MMH B II03HABaTENbHOW, KOMMYHHMKATUBHOW M COIMAIBbHOM TNPAKTHUKE, CIIOCOOHOCTH M YMEHHs aKTHBHO
MIPOTUBOCTOATH UACOIOTHH XeMopoouu;



7) UEHHOCTU HAYYHOTO MTO3HAHUS:
c(hOpMHUPOBAHHOE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU M OOIIECTBEHHOM MTPAKTUKU;

MOHUMAaHUs CeUU(PUKN XUMHUU KaK HAayKd, OCO3HAaHUS €€ POoju B (HOPMHUPOBAHHH PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3JaHUH
[[EJIOCTHOTO TMPEACTaBICHUS 00 OKpY)KAIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOIBI M UYEIOBEKa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U
pelieHnr IpobiieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0CO00i 3HAYMMOCTH XUMHH JUIsl COBPEMEHHOW IMBMIIM3ALIMHU: B €€ TYMaHUCTHYECKOW HAIIPABICHHOCTH U BXHOU POJIN
B CO3[aHMM HOBOH 0a3bl MaTepHaIbHOM KYJbTYpPbl, PELICHUU TIJI00aJbHBIX HPOOJIEM YCTOMUMBOIO pPa3BUTUS UEJIOBEYECTBA - CBHIPHEBOM,
HHEPreTUUECKOM, NMILEBONM U HKOJIOTMYECKON O€30MacHOCTH, B pa3BUTUM MEIUIMHBI, OOECIIEYEHMM YCJIOBMHM YCHEIIHOIO Tpyda H
9KOJIOTUYECKU KOM(POPTHOM KU3HHU KaKI0r0 YjeHa 00IIecTBa;

eCTeCTBeHHO-HayLIHOﬁ T'paMOTHOCTH: TIOHUMAHUA CYIIHOCTH MCTOAOB MMO3HAHUSA, UCIIOJIL3YCMbBIX B CCTCCTBCHHBLIX HAYKaXx, CIIOCOOHOCTU
HCIIOJIB30BaTh IMOJYYAaCMbIC 3HAHUA AJI aHalIn3a U 00BACHEHUS SIBJICHUMH OKPYKAIICro MUupa U NporucxoJdnx B HEM HSMeHeHHﬁ, YMCHU
JACJ1aTh 000CHOBAHHBIC 3aKJIFOUYCHHS Ha OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIUXCA OaHHBIX C HEJIbIO MOJTYUYCHHA JOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOATENLHO MCIIOIL30BaTh XUMHYECKHE 3HAHUS JJIA PCHICHHA HpO6J’I€M B PCAJIbHBIX JKU3HCHHBIX CUTYAIlUAX;
HHTCPCCA K IMTO3HAHWTIO U HCCIIeT0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU M CITOCOOHOCTH K HCIIPEPBIBHOMY O6pa30BaHI/IIO u CaMOO6p8.30BaHI/IIO, K aKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUM 110 XHUMHUH B
COOTBETCTBHH C )KU3HCHHBIMH HOTp€6HOCT5[MI/I;

MHTepeca K 0COOEHHOCTSM Tpy/ia B pa3InYHbIX cdepax MpodhecCHOHATbHON 1eATeIbHOCTH.
.MeranpenmeTHble pe3yabTaThl OCBOEHUS yueOHOro npeamera "Xumus'" Ha ypoBHE CpeAHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HaYMMble U1 (OPMHUPOBAHMS MHUPOBO33PEHHUS OOYHarOMUXCAd MEXIUCHUIUIMHAPHBIE (MEXIpeIMEeTHbIE) OOIIeHayyHble MOHATHS,
OTpakarolllie IeJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEHU(PHUKY METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEIIIECTBO, DHEPrus, SBJICHME, MPOLECC, CHCTEeMa, Hay4HbIH (akT, MPUHILMII, THUIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HMCCIEIOBaHUE,
Ha0JII0/IeHue, U3MEepPEHNE, SKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHble y4yeOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKAaTHUBHBIC, PEryJIATUBHBIE), oOecreunBaroniie (opMHpPOBaHUE
(GYHKIIMOHAIBLHOW IPaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroINXCs;



CIOCOOHOCTh O0YYAIOIIMXCS UCIIOIH30BaTh OCBOCHHBIC MEXIUCITUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC
JICUCTBUS B TO3HABATEIBHON U COLIMAIIBHOM ITPAKTHKE.

MCTaHpe,I[MeTHBIe PE3YIBTATEI OTPAXKAIOT OBJIAACHUC YHUBCPCAJIIBHBIMU y‘IC6HBIMI/I IIO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMU U
PEryJIATUBHBIMUA JIEHUCTBHUSMU.

OBnajicHre YHUBEPCATbHBIMU YICOHBIMHU TO3HABATEILHBIME JICHCTBUSIMHU:
1) 6a3oBBIC JIOTHUECKUE ACHCTBHS:
CaMOCTOATEIILHO POPMYIHMPOBATh U AKTYyaTHM3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;

OIpCACIATh LCJIHW OCATCIbHOCTH, 3aJaBasd IapaMETpbl H KPUTCPpHUU HX JOCTHKCHHA, COOTHOCUTL PE3yJbTaTbl ACATCIBLHOCTH C
INOCTaBJICHHBIMHU LICIISIMU,

HCII0JIb30BAaTh IIPU OCBOCHHUU 3HAHUHI IMPUECMBI JIOTHYCCKOTI'O MBIIIJICHHUA - BBIACIATH XapaKTCPHBIC NPU3HAKU IMOHATUH U YCTaHaBJIMBATb
HX B3aNMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC ITOHATUS I 00BACHEHHS OTACIBbHBIX Q)aKTOB u HBHGHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IAJId KJ'[aCCI/I(bI/IKaHI/II/I BC€IICCTB U XUMHNYCCKHNX peaKuHﬁ;
YCTaHaBJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SIBJICHUSAMU,

CTPOUTHL JIOTUYCCKHUE PACCYKICHUA (I/IH)IYKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHanomn), BBIABJIATE 3aKOHOMCPHOCTH W THPOTUBOPCHUUSA B
paccMaTpruBACMBbIX ABJICHUAX, (bOpMyJ'IPIpOBaTL BBIBOJbI M 3aKJIFOYCHUA,

INPUMCHATH B IMPOLECCEC IIO3HAHUA, HCIIOJIB3YCMbLIC B XHWMHHU CHUMBOJIIMYCCKUC (3HaKOBI)I€) MOJICIIH, HpeO6p330BBIBaTI) MOJACIIBbHBIC
MMpEaACTaBJIICHUSA - XMMHYECKUIN 3HAK (CI/IMBOJ'I) JJICMCHTA, XUMHNYCCKasig (bopMyna, YpaBHCHUC XUMHUYECKOM peaknuuu - Npu peIICHUU yLIe6HBIX
MMO3HABATCIbHBIX M MPAKTUYCCKHUX 3aad, NPUMCHATH HA3BAHHBIC MOJACIBHBIC NPEACTABICHUA I BBIABICHHA XapPaKTCPHBIX IMPU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX pCaKLII/IfI.

2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;

CbOpMy.]'H/IpOBaTB ey MW 3aaa4u HCCICOAOBaHUA, HCIIOJIB30BaTh ITOCTABJIICHHBIC M CaMOCTOSATCIIBHO C(i)OpMy.HI/IpOBaHHI)Ie BOITPOCHEI B
KauCCTBC UHCTPYMCHTA MO3HAHUA U OCHOBBI JJIs1 (bOpMI/IpOBaHI/Iﬂ THUITOTE3ELI 11O MPOBEPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX Cy)KI[CHPIfI;



BJIAJICTh HAaBBIKAMU CAMOCTOSTEJIFHOTO IUIAHWPOBAHMS M TIPOBEACHUS YYEHHUYECKHX SKCICPHUMEHTOB, COBEPIICHCTBOBATH YMEHHS
HaOJIOaTh 32 XOJIOM IPOIecca, CAMOCTOSITETIbHO MPOTHO3HPOBATH €ro pe3ysbTaT, (OpMyIHUpoBaTh 00OOIIEHUS M BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEJOBAHHS, COCTABIATE OOOCHOBAHHBIN OTUET O MPOJIEIIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW MCCIEeOBATENIbCKOH M TPOEKTHOM JEATENbHOCTH, MPOSBIATh CIIOCOOHOCTHh M TOTOBHOCTH K
CaMOCTOSATEIIBHOMY IIOMCKY METOOB PEIICHUS PAKTUYECKUX 3a1a4, IPUMEHEHHUIO Pa3JINYHbIX METOA0B IO3HAHUA.

3) pabora ¢ uHpOopMaIUECi:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(OpPMALUU (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa XUMUYECKOTO COJEp>KaHUsl, CIIPaBOYHBIC
nocoousi, pecypchl MHTepHETa), aHAIM3UPOBAThH WH(DOPMAIMIO PA3IMYHBIX BHJIOB M (OPM IPEACTABICHUS, KPUTHUYCCKH OIICHHBATH €€
JIOCTOBEPHOCTb U HENIPOTUBOPEUYUBOCTD;

(dbopMyJIHPOBATh 3aMPOCHl MU NMPHUMEHATH PAa3IMYHBIC METOABI MPU TIOUCKE W OTOOpe MH(OpManuUu, HEOOXOAMMOH IS BBITTOTHEHUS
y4eOHBIX 3a7a4 OMPEeAeIEHHOTO THIIA;

HpI/IO6p€TaTI> OIIBIT MCITIOJIB30BaHUA I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHI)IX TEXHOJOTHH B PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BHIOMpaTh ONTUMANIBHYIO (GOpMy TpeacTaBieHus WH(GOpMaIUU (CXeMbl, TpadUKH, AMArpaMMBbl, TaOIUIBI, PUCYHKH U
JpyTHE);

UCIOJIb30BaTh HAYUHBIH A3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ XUMUUECKOHM nH(popMalel: IPUMEHATh MEXIIpeIMETHbIE (pu3ndeckue
U MaTeMaTUYeCcKue) 3HaKu U CUMBOJIbI, (OpMYJIbl, a0OpeBUaTypbl, HOMEHKIATYPY;

HUCIIOJb30BaTh U HpeO6pa30BBIBaTL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
OBJ'Ia)IGHI/IG YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU I[GI\/'ICTBI/ISIMI/II

3alaBaTb BOIPOCHI IO CYHICCTBY 06CY)KI[3€MOI71 TEMBI B XOJ€ Aualiora H/unmn JAUCKYCCHH, BBICKAa3bIBaThb HUJCH, (I)OpMy.TII/IpOBaTB CBOH
MNpEaATOKEHUSA OTHOCUTCIIBHO BBITTOJTHCHHA HpeﬂHO)KeHHOﬁ 3aJa4u,

BBICTYIIaTh C TIPE3CHTAIMEN pe3yNbTaTOB TO3HABATENHHOW JEATEIbHOCTH, TMOJYYEHHBIX CAMOCTOSTETFHO WM COBMECTHO CO
CBepCTHI/IKaMI/I HpI/I BBITIOJIHCHUN XHUMHUYCCKOT'O BKCHepI/IMeHTa, HpaKTI/I'-IeCKOI\/II pa6OTI)I 10 HUCCJIICAOBAHUIO CBOI\/’ICTB I/I3y‘—IaeMBIX BC€IICCTB,
peanu3anuu y4eOHOTO MPoeKTa M (HOPMYITUPOBATh BHIBOJBI MO pe3ybTaTaM MPOBEACHHBIX HCCIEIOBAHUN MyTeM COTJIACOBAHUS MO3UIIUN B
X0J1e 00CYXKeHUsI 1 0OMEHa MHCHUSIMU.



OBJ'Ia,I[eHI/Ie YHUBEPCAJIbHBIMHU PETYIATHBHBIMU HeﬁCTBHHMﬂi

CaMOCTOATEJIBHO INIAHUPOBATh U OCYLIECTBIIITh CBOIO IIO3HABATEIIBHYIO IEATEIBHOCTD, ONIPEAEIsa €€ UeIH U 3a1a4, KOHTPOJIUPOBaTh U
0 Mepe HEOOXOJMMOCTH KOPPEKTUPOBATh MpEeAJaraéMblii aJrOPUTM JIEHCTBUH IPHU BBINOJHEHHWH YUYEOHBIX M HCCIEI0BATENbCKUX 3a/ad,
BbIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHUS C YYETOM IOTyUSHHsI HOBBIX 3HAHUH O BEIIECTBAX U XMMUYECKHX PEaKIUIX;

OCYHICCTBIIATE CAMOKOHTPOJIb cBOCH JCATCIIBHOCTH Ha OCHOBE CaMOaHaJii3a 1 CaMOOLCHKU.

[IpenmerHbie pe3ynbTaThl OCBOCHUS HMPOTPaMMBbI CpeqHEero oOmiero o0pa3oBaHUsS M0 XMMHM Ha 0a30BOM YpPOBHE OpHUEHTHPOBAHBI Ha
o0ecreyeHrne NMpPeruMyIIeCTBEHHO 001e0o0pa3oBaTebHON U OOIIEKYIbTYPHOM NOArOTOBKU oOywaromuxcsa. OHU BKJIIOYAIOT clelU(pHUUEcKue
Ui yaeOHoro npenMera "Xumusa" HaydHbIe 3HAHUS, YMEHHUS U CIIOCOOBI ICUCTBHUI 110 OCBOCHUIO, HHTEPIIPETALIMHI U TPEOOPA30BAHUIO 3HAHUH,
BUJBI JIEATEILHOCTH IO MOJYYEHHIO HOBOT'O 3HAHUS M NMPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4EOHBIX M PEalbHbIX >KU3HEHHBIX CUTYalHsX,
CBS3aHHBIX C XMMHEN. B mporpaMMe 1o XMMHUM NpeAMETHbIE PE3yJIbTaThl IPEACTABICHBI 110 FOJIaM U3y4EHUS.

K xoHmy o0yuenus B 10 kiacce mpeaMeTHbIE pe3yIbTaThl OCBOEHUS Kypca "Opranuyeckas XuMus' oTpakaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUNH O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOH KapTHUHBI MHUpA, POJIM XUMHH B MTO3HAHUU
SBJICHUH MPUPOAbI, B (POPMUPOBAHUM MBILUICHUS U KYJIbTYpPbl JMYHOCTH, €€ (YHKIMOHAJIbHONM IPaMOTHOCTH, HEOOXOAUMOW AJIS peleHHs
MPAKTUYECKHX 3a7a4 U SKOJOTHYECKH 0OOCHOBAaHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO U PUPOJHOMN CpEIE;

BJIaJICHUE CUCTEMOM XMMHYECKUX 3HaHPII>i, KOTOpasd BKIIKOYACT:

OCHOBOIOJIararolue TMOHATUS (XMMHYECKMH 3JEMEHT, aroM, DJJEKTpOHHas 000J04Yka aToMa, MOJIEKyJda, BaJIEHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XUMHUYECKasi CBSI3b, CTPYKTYypHas (opMyna (pa3BepHyTas M COKpallleHHas), MOJb, MOJIIpHAs Macca, MOJISPHBIH
00BbeM, yriaepoaHbIN cKeneT, (yHKUMOHANbHAs TpYyIlNa, pajuKall, U30MEpHs, U30MEpPbI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCJIOPOJ U a30TCOJepKAIIe COETUHEHNs], MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHNUS);

TEOPUH U 3aKOHBI (TEOpHs CTPOEHHUS opraHnueckux BemecTs A.M. byTiepoBa, 3aK0H cOXpaHEHHS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJINUECKUH S3bIK XUMHH;

MHPOBO33PCHYCCKHUEC 3HAHUI, JICKAIIWE B OCHOBC IMOHUMAaHUA MPUYMHHOCTH U CUCTEMHOCTH XUMHUUYCCKHUX SIBJ'IGHI/II\/’I, CbaKTOJ'IOFI/I'-IeCKI/Ie
CBCIACHHUA O CBOﬁCTBaX, COCTaBEC, MMOJIYYCHUU U 0C30IMaCHOM MCIIOJIb30BAaHUN Ba)KHEHIITUX OpTraHU4YC€CKUX BCIICCTB B 6BITy u HpaKTH‘{CCKOﬁ
JCATCIIBHOCTH YCJIIOBCKA,

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATE  XApPAKTCPHBIC IMPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb HUX B3aUMOCBA3b, MUCIIOJIB30BATh



COOTBETCTBYIOIIMEC IMOHATHSA IIPU OIMMCAHUHU COCTaBa, CTPOCHHUA U npeBpameHI/Iﬁ OpraHNu4Y€CKUX COG,Z[I/IHCHI/If/'I;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY Ul COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpaIleHHOM) (hOpMyJI OpraHMUECKUX BEIIECTB U YPaBHEHUN XMMHUECKUX PEaKLUid, U3rOTaBIMBAaTh MOJIEIN MOJIEKYJI OPIraHUYECKUX BEIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMS;

cOpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPHUHAJJICKHOCTh H3YyUYEHHBIX OPraHUYECKUX BEIIECTB 10 UX COCTaBYy M CTPOCHUIO K
OTIpeNIeJICHHOMY — KJlacCy/Tpynme COeluHEHHH (YTJIeBOJOPOMABbI, KHCIOPOJ U a30TCOJAEpKAIlMe COCAMHEHUS, BBICOKOMOJIEKYJISIPHbIC
COEIMHEHUS), 1aBaTh UM Ha3BaHUs no cucreMaruyeckoil HoMmeHknatype (IUPAC), a taxke npuBOAUTH TpUBUAIbHBIE HA3BAHUS OTAEIBbHBIX
OpPTaHMYECKUX BEIICCTB (ITHIICH, MPOIMWJICH, AIeTUJICH, JTWUJICHIJIMKOIb, TIUIEpHH, (GeHon, (opmampiaeruy, ameraibIerdi, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAask KUCII0Ta, CTEApPUHOBAsI KUCIIOTA, TIII0K03a, PPyKT03a, Kpaxmall, IeJITI0I03a, TJIUIKH);

c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUIbI XUMUYECKOH CBSA3H B OPraHUYECKUX COCTMHEHUAX (OTMHAPHBIC M KPATHBIC);

C(I)OpMI/IpOBaHHOCTB YMCHUA TPHUMCHATH IIOJIOXKCHUA TCOPHUHU CTPOCHHA OPraHUYCCKUX BCILICCTB AM. BYTJ'IepOBa JI 00BsACHEHUS
3aBHCHUMOCTH CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXPAHCHUA MACChI BCUICCTB;

Cc(OPMHPOBAHHOCTh YMCHUN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (DU3MUYECKHE M XUMHYCCKHUE CBOWCTBA THITMYHBIX MPEICTABUTEICH
pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, 9TaH, ITWICH, MPOIWIEH, aleTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeHzou,
METaHOJ, ITAHOJ, dTUJICHTIUKOIb, TIHIEPUH, (EHON, aleTalbIeru]l, MypaBbUHAs M YKCYyCHas KHCJIOTHI, TJIOKO3a, Kpaxmall, LeJUII0NI03a,
AMUHOYKCYCHAsl KHCJIOTa), WLTIOCTPUPOBATH TEHETUYCCKYIO CBSI3b MEXIYy HUMH YPaBHEHHSIMH COOTBETCTBYIONIMX XUMHUYCCKHX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMUPOBAHHOCTh YMEHHUSl XapaKT€pPH30BaThb HCTOUYHHUKH YIJIEBOJAOPOJHOTO ChIpbsi (HEe(Th, NPUPOIHBIM ra3, yroib), CIOCOOBI HX
nepepadoTKU U MPaKTHUECKOE IPUMEHEHHE POTyKTOB NepepadoTKH;

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ IMPOBOAWUTEL BBIYUCIICHUA MO XUMHWYCCKUM YPABHCHUAM (MaCCI)I, 06"I>eMa, KOJIMYECTBA MUCXOJHOI'O BCIICCTBA
HJIU MTPOAYKTA PCAKIIUHU 11O U3BCCTHBIM MACCE, 061;eMy, KOJIMYCCTBY OJHOI'O U3 UCXOAHBIX BEIICCTB UJINU IMTPOAYKTOB peaKI_[I/II/I);

c(hOpMHUPOBAHHOCTh YMEHHUH BJIaJIETh CHUCTEMOW 3HAHMI 00 OCHOBHBIX METOJaX HAyYHOTO TO3HAHMWsI, UCIOJIb3YEMBIX B XUMHU TIPH
W3YYCHHU BEIIECTB M XHUMHUYECKUX SIBICHUN (HAONIOACHHE, W3MEpeHHe, HKCIEPHUMEHT, MOJCIUPOBAHUE), HCIOIh30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS ISl TPUHATHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaAllUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

C(pOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,Z[3.TB IpaBHjia I1OJIb30BAHUA XUMHYISCKOMN I'[Ocy,HOﬁ u J'Ia60paTOpHBIM 060py,Z[OBaHI/IeM, a TaKXeC
mpaBujia 06pameH1/m C BEECTBAMU B COOTBETCTBUU C UHCTPYKUUAMU I1O BBIITOJTHCHUIO na60paT0pHHx XHUMHUYCCKUX OIIBITOB,



c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMNOJHATH XMMHUYECKUN OSKCHEPUMEHT (TMpeBpallleHuss OpPraHUYeCKUX BEIIECTB IPHU
HArpeBaHUM, TMOJYYCHHE ITHIICHA W W3YYCHHE €ro CBOWMCTB, KaYECTBCHHBIC PEAKIIMM OPTaHWYECKUX BEIIECTB, JEHATypamus OCIKOB IpH
HarpeBaHUM, LIBETHbIE pPEaKIMH OEJKOB) B COOTBETCTBUU C IMpaBWJIAMU TEXHUKH O€30MAaCHOCTH NpU OOpallleHUH C BEIIECTBAMU U
1abopaTopHBIM 000pYAOBaHUEM, TPEJACTABISATH PE3YyIbTAThl XHMHUYECKOTO JKCIIEPUMEHTAa B ()OpME 3alHMCH YPABHEHHA COOTBETCTBYIOIIUX
peaxuii 1 GOpMYIUPOBAThH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKU aHATU3UPOBATh XUMHUYECKYI0 MH(OPMAIHIO, TOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (CpelCTBa
MaccoBoi uHpopmanuu, MHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHa SKOJOTHMYECKH IeNIecO00pa3HOro MOBEACHHUS B OBITY M TPYIOBOH NEATEIHHOCTH B
LEJSIX COXPAaHEHUs CBOEro 370POBbsl U OKPY’)KAIOWIEH INPUPOJHON CpezAbl, OCO3HABaThb OINACHOCTb BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI
OIpE/IeNIEHHBIX OPraHMYeCKUX BELECTB, NOHUMas cMblica nokazatens [IJIK (mpenenbHo A0mycTUMON KOHIIEHTpALMK), OSICHATh Ha IIpUMepax
CHoCcoObl YMEHBIIEHUS U MTPEOTBPAILLECHHs] UX BPEIHOT0 BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA O6yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbLA: YMCHHUC INPHUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOHax
IIO3HaHKA BCIICCTB U XUMHYCCKHUX HBHGHHﬁ;

IS CIIETIBIX M CITa0OBUAAIINX OOyUarOIUXCs: YMEHUE HCIOIb30BaTh pelbe)HO ToUeuHyIo cucteMy obo3HaueHuit JI. bpaitns s 3amucu
XUMHYECKHX (HOPMYII.

.K xonny o6yuenus B 11 knacce npeameTHble pe3yabTaThl ocBOeHUs Kypcea "OO1iast 1 HeopraHuueckas XUMHs'" OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN O XMMHUYECKOM COCTABIAIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, pOJM XUMHM B MO3HAHUU
ABJICHUN TPUPOABI, B (POPMHUPOBAHUM MBIIIJICHUS U KYJbTYpPbl JIUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pellieHus
NPAaKTUYECKUX 3a/1a4 U IKOJOTMUECKH 0OOCHOBAHHOI'O OTHOILIICHUS K CBOEMY 3/I0pPOBBIO M IPUPOTHOM cperie;

BJIaJICHUC CHCTEMOM XMMHUUECCKUX 3HaHI/II\/JI, KOTOpasd BKIIKOYACT:

OCHOBOIIOJIararomue 1moHATHA (XI/IMI/I‘{CCKI/Iﬁ 3JICMEHT, aTOM, HU30TOoIl, S-, P-, d-Z—)HGKTpOHHBIC Op6I/ITaJ'II/I aTOMOB, MOH, MOJICKYJIa, MOJIb,
MOJ'IS[pHBIfI O6T)eM, BAJICHTHOCTDB, 3JICKTPOOTPULATCIIBHOCTb, CTCIICHb OKUCIICHUSA, XUMHUYCCKAasA CBA3b (KOBaJ'IeHTHaH, HOHHAasA, METalJiIndyecKkas,
BO,Z[OpOI[HaH), KpUCTANIMYCCKasd PCUICTKA, TUIIBI XUMHUYCCKUX peaKuHﬁ, PacTBOp, SBJICKTPOJIMTBI, HEIJICKTPOJIHUTHI, 3JICKTPOJIUTHYCCKAA
aucconuanua, OKMCINTEIb, BOCCTAHOBUTCIIb, CKOPOCTb XHUMHYECKOM pC€aKkuuu, XUMHYCCKOC paBHOBeCI/Ie);

TCOpPUH U 3aKOHBbI (Teopm{ BHCKTpOHHTquCKOﬁ JAUCCOoHaliu, HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH I[I/I MCHIICHCGBEI, 3aKOH COXpaHCHUA MAaCChI
BCIICCTB, 3aKOH COXPAaHCHHA MU IPEBPAIICHUA OSHCPTHUU IMPU XUMHYCCKHUX peaKHI/IHX), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKHH SI3BIK XHUMUH,
MHPOBO33PCHUCCKHUEC 3HAHUA, JICKAINIUEC B OCHOBC IMMOHHUMAHUA NPUYNMHHOCTU M CHUCTEMHOCTU XHMHUUYCCKHX HBJICHI/II>'I, (I)aKTOHOl"I/I‘-ICCKI/Ie



CBCICHUSA O CBOﬁCTBaX, COCTaBE, MMOJTY4YCHHUU U 0€30I1aCHOM HCHOJIb30BAHUHU BaXKHEHIITNX HEOPTraHNYCCKUX BCUICCTB B 6BITy u HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA,

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJATE  XapaKTCPHBIC IIPU3HAKH HOHS[TI/II‘/'I, YCTAaHABJIMUBATL HX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIHMEC IMMOHATHA ITPU OMMUCAHUN HCOPIraHUYCCKHUX BCUICCTB U UX HpGBpElH.IGHHfI;

c(OPMUPOBAHHOCTh YMEHUN HCIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POPMYJ BEIIECTB U YPABHEHHH XUMHYECKHX
peakuuii, cucremarndeckyro HomeHkinarypy (IUPAC) u TpuBHalibHBIE Ha3BaHUSl OTAEIBHBIX HEOPraHWYECKHX BeIeCTB (yrapHblii ras,
YTJIEKUCIBIN Ta3, aMMHUaK, ralleHasi U3BeCTh, HeralleHasi U3BEeCTh, IUThEBAs COJa, MUPUT U IPYTHUE);

c(hOPMUPOBAHHOCTh YMEHHUH ONPEIENSITh BaJCHTHOCTh M CTENEHb OKHCICHHS XHMHUYCCKHX DJIEMEHTOB B COCIMHEHHUSAX Pa3TUIHOTO
COCTaBa, BHJ XMMHYECKON CBS3M (KOBaJCHTHAs, MOHHAS, META/NIMYECKas, BOJAOPOJHAS) B COCIMHCHHSIX, THUIl KPUCTAJUIMYECKOW PEHICTKH
KOHKPETHOTO BellecTBa (aTOMHasi, MOJICKYJIApHAas, HMOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
COCJIMHEHM;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHaBJIMBATh NPUHAMICKHOCTh HCOPraHMYCCKUX BCIICCTB IIO0 HUX COCTaBy K OIIPCACICHHOMY
Knaccy/rpynne COCI[I/IHGHI/Iﬁ (HpOCTLIC BCIICCTBA - MCTAJ1JIbl U HEMCTAJLJIbI, OKCHJbl, OCHOBAaHM, KUCJIOTHI, aM(bOTepHLIC TUAPOKCUIDI, COJ'II/I);

c(hOPpMHUPOBAHHOCTh YMEHHUM PpaCKphIBaTh CMBICT Tepuoauueckoro 3akona J[.M. MenneneeBa W J€MOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOIIYI0, 00BICHUTENBHYIO U IPOTHOCTHUECKYIO (DYHKIUY;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX 3J1eMeHTOB | - 4 nepuonos [leprnoauueckoit
CHCTeMbl XMMHYECKHX dnieMeHTOB J[.1. MenneneeBa, UcCmoib3ysl moHsATus "s-, p-, d-3JekTpoHHBIE opOuTanu", "dHepreTHyecKre ypoBHHU',
OOBSACHATh 3aKOHOMEPHOCTUM HM3MEHEHHUS CBOWCTB XMMMUYECKHX 3JEMEHTOB M MX COEAUHEHMH mo mnepuoiam u rpynmnam llepuoanueckoit
CUCTEMBI XUMHUUECKUX dieMeHTOB .M. Menneneena;

c(hOPMUPOBAHHOCTh YMEHUN XapakTEepU30BaTh (OMHUCHIBATH) OOIIHME XHUMHYECKHE CBOWCTBA HEOPTaHUYECKHUX BEIIECTB Pa3TUYHBIX
KJIACCOB, MOJATBEPXKAATh CYLIECTBOBAHUE TIE€HETHYECKOW CBSI3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMM C IIOMOIUBIK ypPaBHEHHM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINI;

c(OPMHPOBAHHOCTh YMEHUS KJIacCU(UIMPOBATh XMMHUYECKHE PEAKIMMU MO Pa3IMYHBIM MpPU3HAKaM (YUCIy M COCTAaBY pPEarupyroLIux
BEIIECTB, TEINIOBOMY (G (DEKTY peaKiiu, N3MEHEHUIO CTeNEHEH OKUCICHHSI 3JIEMEHTOB, OOpaTUMOCTH peaKkluy, y4acTHUIO KaTalu3aropa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIIATh YPAaBHEHUS PEaKIMi pa3IMYHBIX THUIIOB, ITOJIHBIE U COKpAIIEHHbIE YPaBHEHUS peaKLUii HOHHOTO
oOMeHa, YUUTbIBasl yCIOBUS, PU KOTOPBIX 3TU PEAKIIMH UIYT O KOHIIA;



C(bOpMI/IpOBaHHOCTB }’MCHI/Iﬁ IIPOBOAUTE PCAKIWM, ITOATBEPKAAIOIINC KauyeCTBECHHBLIA COCTaB Pa3IMYHbIX HCOPraHWYCCKUX BEIICCTB,
pacno3HaBaThb OINBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIMEC B BOAHLIX paCTBOPAX HCOPraHNYCCKUX BCIICCTB,

cOPMUPOBAHHOCTh YMEHHMHM PpACKphIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKIMi TMOCPEICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEaAKLIU;

c(hOPMHUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW PEAKIMH OT PAa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHHS
XUMHUYECKOT'0 PAaBHOBECHUSI B 3aBUCMOCTH OT BHelIHEro Bo3aeicteus (nmpuniun Jle Llarense);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpU30BaTb XUMHUYCCKUC IIPOLECCHI, JICKAINHUE B OCHOBC IMPOMBIINIJICHHOI'O IIOJYUYCHUA cepHoﬁ
KHUCJIOTBI, aMMHaKa, a TaKxXe C(i)OpMI/IpOBaHHOCTI) HpGI[CTaBJICHI/Iﬁ 00 O6HII/IX HAaYYHBIX IPpUHOUIIAX U O9KOJIOTHYCCKHUX HpO6HCMaX XHMHUYECCKOIo
IMPpOU3BOJICTBA,

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCIICHUS C MCIIOJIE30BAHMEM ITOHSATHS ''MaccoBasi JOJsl BElIecTBa B pacTBope', 00bEMHBIX
OTHONICHUI Tra30B MPU XUMUYECKUX PEAKIUAX, MACChHI BEIIECTBAa UM 00BbEMa ra30B 10 U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCe UIH 00bEMY
OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO (P (eKTa peaKkIii Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MPEBPAIICHUS U
COXpPaHEHHUS SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUH COO0JII0/IaTh NpaBHUJa MOJIb30BAaHUS XMMHUYECKOW IMOCYJOW M J1abopaTOpHBIM OOOpYAOBAaHHMEM, a TaKKe
npaBuiia 0OpalieHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU I10 BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJHATH XUMHUECKHI SKCIEPUMEHT (pa3yioKeHUE MePOKCHIa BOAOPOIa B MIPUCYTCTBUU
KaTajan3aTopa, OINpeAeNieHHe CpeAbl PacTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCAILHOTO WHAMKATOPA, BIUSHUE PAa3IMYHBIX (DaKTOPOB Ha
CKOPOCTh XUMHYECKOM peaKIy, peaKIMu MOHHOTO OOMEeHa, KaueCTBEHHBIC PEaKIMu Ha CyJbdaT-, kKapOoOHAT- ¥ XJIOPU/I-aHUOHBI, Ha KaTHOH
aMMOHHSI, pEIICHNEe dKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM "Metamibl" u "HeMeTtannsl") B COOTBETCTBUU € MPaBUIIAMHU TEXHUKU 0€30MacCHOCTH
Mpu OOpaIlleHUH C BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBaHUEM, TIPEACTABIISITh PE3YJIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (hopme 3anucu
YpaBHEHU COOTBETCTBYIOIINX peakiuii U (OpMyIHPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAJIM3UPOBATH XUMHUYECKYI0 MH(OpMalNIO, MOITydaeMylo U3 pa3HbIX UCTOUYHUKOB (CpEICTBa
MaccoBOW KOMMYHHUKaIu, IHTepHET U 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUU COOJIOJATh MpaBHJIa HKOJIOTMYECKU LieJIeco00pa3HOro MoBeNeHUs: B ObITY W TPYJOBOW JEATENHOCTH B
LEIAX COXPAaHEHUs] CBOETO 3/0POBbS M OKpY)KaroUled NPUPOAHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OpPraHU3MBI
OTIpeIeTICHHBIX BEIIECTB, MOHUMast cMbIcT nokazarens [1JIK, moscHaTh Ha mpuMepax criocoObl YMEHBIIIEHUS W TIPEIOTBPAIICHUS UX BPEIHOTO
BO3JICCTBUS HA OPraHU3M YeJIOBEKa;



JJIA 06yqa}om1/1xc>1 C OIrpaHUYCHHBIMH BO3MOXHOCTAMH 3A0POBbA: YMCHHUE INPHMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAax
IIO3HaHUA BEIICCTB U XMMHUYCCKUX ﬂBHeHHﬁ;

JUIS CTIETIBIX M CIA0OBUIAIINX 00YyYaIOIIUXCS: YMEHUE UCIIOIb30BaTh pelibe(hHO-TOYeuHyI0 cucteMy o0o3Hadenuii JI. bpaiins ans 3anucu

XUMHUYECKHX (OPMYIL.

B ¢denepanbHbIX M pernoHaNbHBIX IPOLEAYPaxX OLEHKH KayecTBa 0Opa3oBaHUs UCIOJIb3YETCs MepedyeHb (KOAU(PHUKATOp) pacnpeesieHHbIX 0
KJlaccaM TPOBEPSEMBIX TPeOOBAHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTENIbHOM MPOrpamMMbI CPEIHEro OoO0Iero oOpa3oBaHHs U
9JIEMEHTOB COJEPKAHUS 10 XUMHUH.

Tabauua 15

[TpoBepsiembie TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHOM nmporpamMmel (10 kiacc)

Kox nposepsiemoro

HpOBCpHCMHC MNPEAMETHBIC PE3YJIbTAThl OCBOCHUSA OCHOBHOM 06paSOBaTeJ'IBHOI7I IIporpaMmsal CPCIAHETO 06]].[61“0

pe3yibTaTa 00pazoBaHUs
1 Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUH
11 ChopmMupoBaHHOCTH MPEICTAaBICHUM O XMMHMYECKOH COCTaBIISIONIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHUDPA, POJHU
XMMHUU B TIO3HAHUM SIBJICHUN MPUPOJIbI, B (POPMUPOBAHNUN MBIIUIEHUS U KYJIBTYPbI JUYHOCTH, €€ (YHKLNOHAIbHOM
IrPaMOTHOCTH, HEOOXOIMMOM UIsl pelIeHus MPAKTHUUECKUX 337a4 M SKOJIOIM4YeCKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K
CBOEMY 3JI0pOBBIO U IIPUPOJIHOM cpene
1.2 Bnanenue cucremMoil XMMHMYECKMX 3HaHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOUIME MOHATHS (MOJIEKyJa,

BaJICHTHOCTh, JJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCIEHUS, XUMHYecKas CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YIIepOIHBIN CKeNeT, PyHKIIMOHAIbHAS TPYIINa, paJuKal, H30MepHs, H30Mepbl, TOMOJIOIMYECKHHA
psizi, TOMOJIOTH, YTJIEBOAOPO/bI, KUCIOPOJ- U a30TCOAEPKAIINE COETUHEHHs, OMOJIOrMUECKH aKTUBHBIE BEIIECTBA
(yrmeBogpbl, XKHUPHI, OEIKH), MOHOMED, TMOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHBIE COSTUHEHNUS); TEOPHH
U 3aKOHBI (TEOpHS XHMMHYECKOrOo CTpOeHHusi opranuyeckux BemecTB A.M. bBbytieposa), 3akoHOMEpHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHHM, (DAaKTOJOTHUECKUE CBEJEHHS O CBOMCTBAX, COCTaBe, MOJYy4YeHUH M 0e30MacHOM
WCIOJIb30BAaHNN Ba)XKHEUIINX HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB B OBITY U MPAKTUYECKOW AESITETbHOCTU
4eJIoBEKa




1.3

C(I)OpMI/IpOBaHHOCTB YMGHI/If/’I BBIABJIIATH xapaKTepHLIe HpI/ISHaKI/I HOHSITPIﬁ, yCTaHaBHI/IBaTB X B3aHUMOCBA3b,
KCIMOJIb30BaTh COOTBETCTBYIOIIUE IOHATHUS MPU OMUCAHUM COCTaBa, CTPOCHUS W MPEBPALICHHN OPraHUYECKHX
COE€IUHEHUN

14

c(OPMUPOBAHHOCTh YMEHUH UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJISi COCTaBICHHUS MOJEKYJISIPHBIX |
CTPYKTYPHBIX (pa3BepHYTOH, COKpAIIEHHOW) (OpPMYJT OPraHNYEeCKHX BEIIECTB U YPAaBHEHHUN XUMHUYECKUX PEaKIui,
W3TOTaBIMBATh MOJIETM  MOJIEKYJ OPraHMYECKHUX BEHIECTB JUISl WJUIIOCTPAlMM UX  XUMHYECKOTO |
MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdopmupoBaHHOCTH YMEHUI YCTaHABIMBATh MPUHAICKHOCTh U3YUYEHHBIX OPTraHUYECKUX BEIIECTB MO0 UX COCTaBYy
U CTPOEHHUIO K OIpENEelIeHHOMY Kiaccy (Ipynie) COeAMHEHUH (YIieBOJOpPOAbl, KHUCIOPOJ U a30TCoAepkKallue
COCJIMHEHMS, BBICOKOMOJICKYJISIPHBIE COCIMHEHHs), JaBaTh MM HA3BaHMS IO CHUCTEMATHYECKONH HOMEHKJIAType
(IUPAC)

1.5

ChopMupoBaHHOCTb YMEHUS ONPEAEATh BUJbl XMMUYECKON CBSI3U B OPraHUYECKUX COCIMHEHMSX (OAMHApHbIE U
KpaTHbIE)

1.6

CdopMHpOBaHHOCTh YMEHMSI IPUMEHSATH: MOJIOKEHUSI TEOPUU CTPOEHMsI opraHndeckux Beuects A.M. bytieposa
111 OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB

yFJ'ICBOI[OpOI[BI. Kchopoz[coL[epxcamHe U a30TCOACPpIKAINEC OPTraHNYCCKUC COCAWMHCHUA. BBICOKOMOHeKy.]IHpHBIC
COCIUHECHUA

2.1

C(i)OpMHpOBaHHOCTB YMeHl/If/'I IMPUBOJUTH TPUBHAJIBHBLIC Ha3BaHWA OTACIBHBIX OPraHMYCCKHUX BCIICCTB (BTI/IJ'IGH,
MPOMUJICH, allCTUJICH, 3TUJICHIJIMKOJIb, TJIMLCPHH, q)eHOJ'I, (popMaan[eer[, aleTaJIbACTUl, MypaBbHHAsA KHCJIOTA,
YKCyCHas KUCJI0Ta, OJICMHOBAsd KUCJI0TA, CTCApUHOBAs KUCJI0TA, I''TFOKO34, Q)pyKT03a, KpaxmaJl, HeJUII0JI103a, FJ'II/IHI/IH)

2.2

CdopMUpOBaHHOCTH YMEHU XapaKTEPU30BaTh COCTaB, CTpOEHNE, (PU3NUECKHEe U XUMUYECKUE CBOMCTBA TUITMYHBIX
MIPE/ICTAaBUTENICH PA3JIMYHBIX KIJIACCOB OpPraHWYECKHX BEMIeCTB (METaH, 3TaH, JTWUJICH, NPOMWICH, alleTUJICH,
OyramueH-1,3, metmnOyTaauen-1,3, 6€H301, METAHOJI, 3TAHOJ, STUJICHTIINKOIb, TIUIEPUH, (HEHO, aleTaabIACeTH/I,
MypaBbHUHAS U YKCYCHasl KHCIOTHI, TITFOK03a, KpaxMall, IeJITI0103a, aMUHOYKCYCHAsT KUCIIOTA)

2.3

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXKIYy TUIMYHBIMHM IPEICTaBUTEISIMU
pa3IMyYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX peakuuid ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (hopMyt




2.4

CchopMupOBaHHOCTh YMEHHSI XapaKTEPH30BATh HMCTOYHHKH YTIIEBOJOPOIHOTO ChIpbs (HE(PThb, NMPUPOIHBIA ras,
YIoJib), CHOCOOBI NX NepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKU

XuMmus ¥ xkn3Hb. PacueTsl

3.1

C(l)OpMI/IpOBaHHOCTI) YMeHI/II;'I BJIAJACTH CHCTEMOM 3HaHMM 00 OCHOBHBIX MCTOJ[aX HAYYHOI'O IIO3HAHMA,
HCIIOJIb3YCMBIX B XUMHHU MTPHU U3YUCHHUU BCIICCTB U XUMUYCCKHUX SIBIICHUI (Ha6JHOI[eHI/Ie, HU3MCPCHUC, DKCIICPUMCHT,
MO,I[GJ'II/IpOBaHI/IC), HCIIOJIB30BaTh CHCTCMHBIC XHMHUYCCKHUE 3HAHUA MOJId IPUHATHUA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTyalHiaX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTh YMEHHMI COONIOAATh TMpaBWiIa MOJB30BAHUS XMMHMUYECKOH TocyAoid U J1abopaTopHBIM
o0opyoBaHUEM, a TAaK)Ke TpaBHiia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSIMU TI0 BBITIOTHCHHIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB

3.3

CdhopMHPOBaHHOCTh YMEHHH IJIAHUPOBATH U BBIOJIHATH XUMUUECKHIA SKCIIEPUMEHT (IIPEBPALEHUS] OPraHUYECKUX
BCIICCTB IIPpHU HArpC€BaHWu, MOJYYCHUC OTUJICHA U U3YYCHUC €TI0 CBOﬁCTB, KauCCTBCHHBIC PCAKIIMHU OPraHUYCCKUX
BEILIECTB, JICHATypalys OEIKOB IIPU HarpeBaHUH, [IBETHBIC PEaKIMK OCIKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKU
0€30MacHOCTH TPH OOpAIICHWH C BEHIECTBAMH M JIA0OPATOPHBIM OOOPYAOBAaHHEM; IPEICTABIISATH PE3YJIbTATHI
XMMHUYECKOI0 3KCIIEpUMEHTa B (pOopMe 3alKcH YpaBHEHUH COOTBETCTBYIOIIMUX PEaKUUN U (GOPMYIMPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTaTOB

3.4

CdopmMHpoBaHHOCTh YMEHHM MPOBOJUTH BHIYMCIEHUS IO XMMHUYECKUM YpaBHEHUSM (Macchl, 00beMa, KOJIMYeCcTBa
HCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEeakLUu MO M3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJHOTO U3 MCXOJTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIVH )

3.5

ChopMHpoBaHHOCTh YMEHMI KPUTHYECKH aHAJU3UPOBATh XUMHUYECKYI0O MH(QOpPMAIMIO, MOJYy4yaeMyl0 M3 pa3HBIX
MCTOYHHKOB (cpesicTBa MaccoBoil nHpopMmaiyu, cetb IHTEpHET U ipyrue)

3.6

CchopMupoBaHHOCTh YMEHHI COOIIOAATH IPaBUiIa SKOJIOTUYECKH 11€7€CO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOM
NEATEIBHOCTH B LIENIAX COXPAHEHMsI CBOETO 370POBbsSl U OKPYKAIOIIEH NPUPOJHONW CpeJlbl, OCO3HABaTh ONACHOCTh
BO3JICHICTBUSl Ha JKUBBIE OPTaHU3MBbI OINPENEICHHBIX OPraHMYECKUX BEILIECTB, NMOHMMas cmblca nokaszarens ITIK
(mpeaenbHO AOMYCTUMOM KOHILEHTPAILUH), MOSCHATh Ha MpUMepax CHocoObl YMEHbBIIEHUS U MPEeIOTBPALEHUs HX
BPEHOT0 BO3JEHUCTBHS HA OPTAaHU3M YEJIOBEKA

Tabmuma 15.1




[TpoBepsiembie meMeHThI coaepxkanus (10 kmacc)

Kon [IpoBepsiemMblil 2IeMEHT COAEp KaHUs
1 Teopernueckre OCHOBBI OPraHUYECKON XUMHH

11 [Ipeamer opraHM4eckoil XMMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYECHHE B IOJYYEHHH HOBBIX BELIECTB U MaTEPHAIOB.
Teopus cTpoenus opraHndeckux coequnenud A.M. byTiepoBa, ee OCHOBHbBIE TTOJIOKEHUS

1.2 CtpykTypHbIe (POPMYIIBI OPraHUYECKUX BEIIECTB. [ oMomorus, n3omepus. XuMu4eckas CBsI3b B OPraHU4eCKUX COeIMHEHUSX -
OJMHApHBIC U KpaTHBIE CBs3H. [IpeacraBienne o KiaccupuKaiui OpraHnIecKuX BEIIECTB

1.3 Homenknatrypa opraHm4eckux COEAMHEHHMH (CUCTEMAaTU4yecKas) W TPUBUAIbHBIE HA3BaHUS BaKHEHIIMX IpeIcTaBUTENEH
KJIACCOB OPraHUYECKUX BEILECTB

2 YrieBoaopoib

2.1 AJIKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHUM psil. MeTaH U 3TaH - MPOCTEUIINE MPEACTaBUTENN ANKAaHOB: (GU3NYECKUE U
XMMHUYECKHE CBOICTBA (peaKkMy 3aMEIIEHUs U TOPEHU ), HAXOKIEHUE B PUPOJE, TOJIyYeHNE U IPUMEHEHHE

2.2 AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHH psAA. ODTWIEH U MPONUJIEH - MPOCTEHIIME NPEACTaBUTENN aJIKEHOB:
¢dbuznueckue W XUMHYECKHME CBOMCTBA (pEeakiuu TUIPUPOBAHMS, TalOTEHUPOBAHMS, THApATAIlMH, OKUCICHUS U
MOJINMEPU3ALIH ), TOJyUYE€HUE U IPUMEHEHHE

2.3 Ankanuensl: Oytaaues-1,3 u MmetunoyraaueH-1,3: ctpoeHne, BaXHEHIITHE XUMUYECKUE CBOMCTBA (Peakiys MOJTMMEPU3ALIHH ).
[TonyueHne CHUHTETUYECKOTO KayuyKa U Pe3UHbI

2.4 ATNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA psl. AIETUNCH - MPOCTEUINUN TpeACTaBUTENb aIKWHOB:
COCTaB, CTpOEHHUE, PU3NYECKUE U XMMHUYECKHE CBOICTBA (peakluy ruApUPOBAHNUS, FAJIOT€HUPOBAHUS, THAPATAIIH, TOPEHUS),
MOJIyYeHUE U IPUMEHEHUE

2.5 Apenbl. benzon: coctaB, cTpoeHue, (u3MUECKHEe U XUMHUYECKHE CBOICTBa (peakUuu TaJOT€HUPOBAHUS W HUTPOBAHUSA),

MoJIyyeHHue M npuMeHeHue. Toiyon: cocTaB, CTpoeHHE, (PU3HMUECKUEe U XUMHUYECKUE CBOICTBA (peakiy rajJOreHUPOBaHUS U
HUTPOBaHUs), TOJyYeHUE M NpHUMEHEHHEe. TOKCHMYHOCTh apeHoB. ['eHeTHueckas CBSI3b MEXKIy YIJIEBOAOPOJaMH,
MPUHAAIEKAIIMMHI K Pa3IMYHBIM Klaccam




2.6

[TpupoaHble MCTOYHHUKHU YIieBoAOpoAoB. llpupoanblii ra3 u nomyTHble He(dTsHBIE Ta3bl. HedTh M ee mpoucxoxieHHeE.
CrniocoObl nepepaOoTKM He(TH: MEPEroHKa, KPEKUHI (TEpMUYECKUH, KaTanuTuueckuil), muponus. IIpoaykTel nepepaboTku
He(TH, UX TPUMEHEHUE B IIPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroib U IPOAYKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenensHble OJHOATOMHBIE CIHMPTHI. METaHON W 3TAaHOJN: CTpOeHHE, (U3NYECKHEe M XMMHUYECKHUE CBOMCTBA (peakuuu c
aKTUBHBIMH METaJlIaMH, FaJIOT€HOBOAOPOAAMH, TOpEHUE), IpUMeHeHre. BogopoaHble CBsI3M MEXKIY MOJIEKYJIaMH CIIMPTOB.
JleiicTBue MeTaHOJAa M 3TaHOJA HA OPraHU3M uejaoBeka. MHOroaroMHble CIIUPTHI. DTUIEHIJIMKOIb U [VIMLEPHH: CTPOCHUE,
¢u3nyeckue M XUMHYECKHE CBOICTBa (B3aMMOJEHCTBME €O ILEIOYHBIMM METallylaMM, KayeCTBEHHas peakuus Ha
MHOI'0OaTOMHBIC CHI/IpTI)I). I[ef/'ICTBI/Ie Ha OpraHus3M 4€JIOBCKaA. HpI/IMeHCHI/Ie TIIMIOEpruHa U OTUJIICHITIUKOJIA

3.2

@DeHo: CTpOCHUE MOJIEKYIIbI, PU3NYECKUe U XUMHUECKHe cBoiicTBa. TokcuYHOCTh (eHona. [Ipumenenue gpenomna

3.3

A.]'ILI[GFI/II[BI 1 KCTOHBEI. (DOpMaJ'IbI[el"I/I,I[, alCTaJIbACTU/L: CTPOCHHC, (bI/IBI/I‘IeCKI/Ie U XUMHYECKHE CBONCTBA (peaKI_II/II/I OKHUCICHUA
1 BOCCTAHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), IOJIYYCHHEC U TPUMCHCHUC

3.4

OIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAs M YKCYCHas KHCJIOTBL: CTpOeHHE, (U3HYECKHe U
XMMHYECKHEe CBOWcTBa (CBOMCTBa, oOImMe A Kjacca KUCIOT, peakuus STepuUKaIM), MOIydeHHE M IMpHUMEHEHHE.
CreapuHOBass M OJICMHOBAas KHUCJIOTHl KaK IPEICTABUTENM BBICIIMX KapOOHOBBIX KHCJIOT. MplUla Kak COJM BBICIIHUX
KapOOHOBBIX KHCIIOT, MX MOIOIIIEE AeHCTBHE

3.5

CrnoxHble 3QUpbl Kak NPOM3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3 ciaoxHbIX 3¢gupoB. XKupsl. ['maponus >xupos.
[IpumeHenune xupoB. buosornueckas posb :KUPOB

3.6

VYrneBoasl: cocTaB, Kiaccu(uKanus yriaeBOoJOB (MOHO-, IW- W TOJHMCaxapuibl). [I0KO3a - MPOCTEHIINI MOHOCAaxXapui:
0COOEHHOCTH CTPOCHMsI MOJIEKYJIbl, (U3MYEeCKHe M XUMHUYECKHe cBoiicTBa (B3aumojeictBue ¢ ruapokcugom menu (1),
OKHUCJIEHHE aMMHauyHbIM pacTBOpoM okcujaa cepebpa (I), BocctaHOBIIeHHE, OpOXKEHHUE TIIIOKO3bI), HAXOKIEHHE B MPUPOJE,
npUMeHeHHe, ouonorudeckas posib. @otocunres. OpyKTO3a KaK U30Mep TIIOKO3bl. Kpaxman u 1emnono3a Kak IpUpPOIHbIE
nonmuMepsl. CTpoeHHe KpaxMayia U eIDTIoI036l. DU3ndeckne U XMMUYECKHe CBOWCTBA Kpaxmaia (THAPOJIH3, KaueCTBEHHAs
peakius C HOJIOM)

A3OTCO,Z[Cp)KaH_II/IC OpraHU4YC€CKUC COCIUHCHUA

4.1

AMUHOKHCIIOTBI Kak aM(oOTepHble OpraHudyeckue coeauHeHus. dusznyeckue M XUMHUYECKHE CBOMCTBa aMMHOKHUCIOT (Ha
npuMepe rauiuHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt




4.2 benku kak mpupoOgHBICE BBICOKOMOJICKYJISIPHBIE COeAWHEHWs. l[lepBUYHAs, BTOpWYHAs M TPETUYHAS CTPYKTypa OEIKOB.

XuMHYECKHE CBOMCTBA OEJIKOB: TUAPOJIN3, A€HaTypalusa, KaHECTBCHHBIC PECAKIIMHU Ha Oenku

5 BBICOKOMOHCKYHHPHBIC COCOAUHECHUA

5.1 OCHOBHBIE TIOHATHS XUMUH BBICOKOMOIJICKYJIAPHBIX COCﬂHHCHHﬁI MOHOMECD, IOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb

noJImMepus3alu, CpCaHsas MOJICKYJIApHas Macca. OcHOBHBIC MCTOABI CHUHTC3a BBICOKOMOJICKYJISAPHBIX COG,Z[I/IHGHI/Iﬁ -
moJIMMEpur3anuAa U INOJIUKOHACHCA U

5.2 DKCcIepUMEHTAIbHBIE METOJbl HM3yYCHHs BEIIECTB M WX INPEBPALICHHUN: O3HAKOMIIEHHE C O0pa3laMd TNPHUPOIHBIX U

HCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, KAYYYKOB. HOJ'Iy‘lCHI/Ie CUHTCTHUYCCKOI'O KaydyyKa U pC3HHbI

Tabmuua 15.2

[IpoBepsieMbie TpeOOBaHUSI K pe3yJIbTaTaM OCBOCHHSI OCHOBHON
oOpa3oBaTensHOU iporpaMMel (11 kiacc)

Kox nposepsemoro
pe3yabTara

[IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOM MPOTPaMMBI CPEHETO OOIIIEro
oOpa3zoBaHus

1

TeopeTnyeckrie OCHOBbI XUMUHU

11

Brnanenue cucteMoil XMMHUYECKMX 3HAHUHW, KOTOpas BKIIIOYAET: OCHOBOTMOJATAIONINE TOHITHS (XUMUYECKHM
AIIEMEHT, aTOM, O3JEKTPOHHas o000J0YKa aroma, s-, P-, d-3JEKTPOHHBIC OpOWTAIM ATOMOB, HOH, MOJICKYIa,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHHS, XHUMHUYECKas CBsI3b, MOJb, MOJSIpHas Macca,
MOJIIPHBINA 00BEM, KPUCTAJUTMUECKAsl PElIeTKa, TUIbl XUMUYECKUX PEAKIHi (OKHCIUTENbHO-BOCCTAHOBUTENBHEIE,
9K30- H OHJIOTEPMHYECKHE, pEeaKIMd HWOHHOTrO OOMEHa), pacTBOp, OJJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTHAYECKAS JUCCOLUMALMSA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh XMMHYECKOW pPEAKLIMH, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS DJICKTPOJUTHYECKOW nuccounmanmu, llepumommyeckuii 3akon J[.U.
MenzeneeBa, 3aKOH COXpPaHEHHUS MAaccChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHUH, (AKTOJIOTHUYECKUE
CBEJIEHHUS O CBOMCTBAX, COCTaBe, MOJTYUYEHUU B O€30TTaCHOM MCIOJIb30BAaHUU BAKHEUIIINX HEOPTaHWYECKUX BEIIECTB
B OBITY U MIPAKTUYECKON JAEITETFHOCTH YEeIIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATE XAPAKTCPHBIC NMPU3HAKU U B3aUMOCBA3b U3YUYCHHBIX HOHHTHﬁ, NNPpUMCHATH




COOTBETCTBYIOIIME IOHATHS IIPU ONHUCAHUM CTPOCHHSI U CBOMCTB HEOPraHWYECKHUX BELIECTB U HUX IPEBPALLECHUN;
BBISBJIATh B3aUMOCBSI3b XUMHUYECKMX 3HAHUN C IMOHATUSAMHU M IIPEACTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYYHBIX
IIpEAMETOB

13 Brnanenue OCHOBHBIMU METOAAMU HAYYHOT'O TIO3HAHUS BEIECTB M XUMHUECKUX ABIICHUN (HaOII01eHNEe, H3MEPEHNE,
HKCIEPUMEHT, MOJEIUPOBAHNUE)

14 ChopMupOBaHHOCTb YMEHUH ONpEAEssATh BaJICHTHOCTh W CTENEHb OKHCICHHMS XHMHUYECKHUX JIIEMEHTOB B
COEIMHEHUSX PA3JIM4YHOIO COCTaBa, BUJ XUMUUYECKOH CBSI3M (KOBAJEHTHAsI, NOHHAsI, METAJUINYECKasi, BOJOPOHAsS) B
COEAMHEHUSX, THUI KpPUCTAUIMYECKON pEeIIeTKH KOHKPETHOro BellecTBa (aToMHas, MOJEKYJspHas, HOHHasd,
MeTaJUTHYecKas)

1.5 ChopMupoBaHHOCTb YMEHUH ONPENEIATh XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTUHEHUI

1.6 CchopMupoBaHHOCTb yMEHHs KiIacCU(UIMPOBATh XUMHUYECKUE PEAKIMU [0 PA3JIMYHBIM MpU3HAKaM (YUCITy U
COCTaBy pearupyromux BEIIECTB, TEIUIOBOMY 3((EKTy peaklnu, U3MEHEHUIO CTENeHEW OKHCIICHHS DJIEMEHTOB,
00paTUMOCTH PEAKIMHU, YUACTHIO KaTaau3aTopa)

1.7 ChopMupOBaHHOCTb YMEHHMM COCTaBISATh YpPaBHEHUs pEaKIMi pa3iMyHbIX THUIIOB, IOJIHBIE M COKpPAILCHHbIE
YpaBHEHHUsI peakluii HOHHOTO OOMEHa, YUUThIBas YCIOBUSL, IPU KOTOPBIX ATH PEaKIMU UIYT A0 KOHIIA

1.8 ChopMupoBaHHOCTh yMEHMH MPOBOJUTH PpEAKIMH, IOJITBEPXKIAIOLUINE KAuEeCTBEHHBI COCTaB pa3InYHBIX
HEOPraHWYECKHUX BEIIECTB, DPACIIO3HABATH ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax
HEOpPraHMYECKUX BEILECTB

1.9 ChopMHpOBaHHOCTh YMEHUH pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUN MOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX peaKIHii

1.10 ChopMupoBaHHOCTh YMEHUI O0BACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEAKIMU OT Pa3IMUHBIX (PaKTOPOB

1.11 CchopMupOBaHHOCTh YMEHHMH OOBSACHATH XapaKTep CMEIICHUS XMMUYECKOIO DPaBHOBECHS B 3aBHCHUMOCTU OT
BHelHero Bo3aelctus (mpunuui Jle llaremnse)

2 OOm1ast 1 HeOpraHuyecKast XUMHS
2.1 CdhopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich [leproanueckoro 3akona J[.M. MenneneeBa u 1eMOHCTPHPOBAThH




€ro CUCTEeMAaTU3UPYIOUIYIO, 00BSICHUTEIBHYIO U IIPOTHOCTHYECKYIO (DYHKIHH

2.2

ChopMupoBaHHOCTE YMEHHI XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX 3JIeMEeHTOB 1 - 4
nepuoaoB [leproanyeckoil cucTeMbl XUMHYECKUX 3aementoB J[.M. MenpeneeBa, HCIoab3ys moHsTus "s-, p-, d-
ANEKTPOHHBIE oOpOuTamu", "IHEeprerudeckue YpoBHH', OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMWCTB
XUMUYECKUX DJIEMEHTOB W HMX COEAMHEHUH IO TepuoaaM M rpynmnaM [leproamdeckoil CUCTEMbl XMMHYECKUX
anemeHToB .. MeneneeBa

2.3

CpopMUpPOBAaHHOCTh YMEHHMM XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPXKAATh CYLIECTBOBAHHE T€HETHUYECKON CBA3M MEXIYy HEOPraHUYECKUMHU
BEILIECTBAMH C IMOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN

2.4

ChopMUPOBAaHHOCTh YMEHHMI YCTaHABIWBATh NPUHAIUICKHOCTh HEOPraHMUYECKUX BEHIECTB IO UX COCTaBYy K
onpeeIeHHOMY Kiaccy (TpyIine) COeIMHEeHU (IIPOCThIe BEIIECTBA - METAJUIbl 1 HEMETAJLIbI, OKCHIbI, OCHOBAHMUS,
KHUCJIOTBI, aM(OTEpHBIE TUAPOKCH/IBI, COJIH)

2.5

CchopMupoOBaHHOCTb YMEHHUH HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsl COCTaBJICHHMS (DOpMyJsl BEIIECTB U
YpPaBHEHUH XUMHUYECKHMX peakuuid, cucremarnyeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJENbHBIX HEOPraHMUYECKUX BEIECTB (yrapHbIM ra3, YIVIEKUCIBIA Ta3, aMMHUaK, ranleHas W3BECTb, HErameHas
U3BECTb, MUTHEBAS COJA, TUPUT U JPYTHE)

2.6

CpopMUpPOBAaHHOCTh YMEHHUM XapaKTEpH30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBA HEOPTAaHHMYECKHUX
BEILIECTB PA3IMYHBIX KIJIACCOB, MOATBEPKAATh CYIIECTBOBAHME T'€HETHMYECKOW CBS3M MEX]Yy HEOPraHWYeCKUMH
BEIIIECTBAMH C IMIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEaKIIUMA

2.7

CdopmMupoBaHHOCTh YMEHHUI IUIAHUPOBATh M BBHIMOJHATH XMUMHUYECKUN SKCIIEPUMEHT (pa3jioKeHUEe MepoKcHia
BOJIOpOZA B NMPUCYTCTBUU KaTaau3aTopa, OMPEIEICHUE CPelbl PaCTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO
WHIMKATOpa, BIMSHHE Pa3JIMYHBIX (PAaKTOPOB HAa CKOPOCTh XHMMHUYECKOW peaklM{, pPeaklud HOHHOIO OOMeHa,
KayecTBEHHbIE peaklUMu Ha cyinbdar-, KapOOHAaT- M XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUS, peEIIeHue
AKCIIEPUMEHTANbHBIX 3a1a4d no temMaM "Metamnsl" u "Hemeramnsl") B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0€30MacHOCTH TNpH OOpAIlEHWH C BEIIeCTBAaMH M J1a0OpaTOpHBIM 0O0OPYAOBAaHHEM; IPEICTABIATh PE3YJIbTATHI
XMMHYECKOT0 3KCIIEpUMEHTa B (hopMe 3alicu YpaBHEHHUI COOTBETCTBYIONIMX peakUMil U GOpMYIUpPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB

2.8

CchopMupoBaHHOCTh YMEHHMH COONIOATh TpaBWJIa TMOJb30BAaHMA XMMHUYECKOM TOCYJOW U J1a0opaTOpHBIM




o0opyIoBaHWEM, a TAaK)Ke TpaBUiia OOPAIICHHS C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSIMU IO BBITIOTHEHHIO
71a60PATOPHBIX XUMHUYECKHUX OIBITOB

2.9

ChopMupOBaHHOCTh YMEHHMM XapaKTepH30BaTh XMMHYECKHE MPOLIECCHI, JEXKAaIlMe B OCHOBE MPOMBIIIJIEHHOIO
MOJyYeHHUS CEpPHOM KHCIOTHl, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTb IPEACTaBICHUN 00 OOLIMX Hay4YHBIX
IPUHIUIAX U 9KOJIOTHYECKUX ITPOoOIeMax XUMUYECKOr0 ITPOU3BOICTBA

XuMus ¥ ku3Hb. PacueTsl

3.1

ChopMHpOBaHHOCTH MPENCTABICHUM O XMMHMUYECKON COCTaBISIOLIEH €CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, poJid
XMMHUU B TIO3HAHUM SIBJICHUN MPUPOJIbI, B (POPMUPOBAHUN MBIIUIEHUS U KYJIbTYPbI JMYHOCTH, €€ (YHKLNOHAIbHOM
IPaMOTHOCTH, HEOOXOAMMOW /ISl pEeIICHHs MPAKTUYECKUX 3a/1a4 M JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU cpene

3.2

ChopmupoBaHHOCTh YMEHHI KPUTHUYECKH aHATM3UPOBATh XMUMHUYECKYI0 HH(OpPMAINIO, MOTy4aeMyl M3 Pa3HBIX
HMCTOYHHUKOB (CpelICTBA MAaCCOBOM KOMMYHUKAIMH, CETh IHTEpHET U npyrue)

3.3

CdhopMupoBaHHOCTh YMEHHIA COOIIOAATH IPABUIIA SKOJIOTUYECKH IIETIECO00Pa3HOTO TIOBEACHUS B OBITY M TPYIOBOM
JEeSATEIbHOCTH B LEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPYKAIOIIEH MPUPOTHON Cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS HA )KMBBIE OPTaHNU3MBI OIIPEIEICHHBIX BEIIECTB, IOHUMAsl CMBICI IIOKa3aTels
[TJIK, nosicHATh Ha MpUMepax CocoObl YMEHbBIIEHUS M MPEIOTBPALLEHUS] UX BPEIHOTO BO3JEHCTBUS HA OpraHU3M
YeJloBeKa

3.5

ChopmupoBaHHOCTh YMEHUN TPOBOAUTH BBIUMCICHHS C MCIOJIB30BAaHUEM IMOHSATHS '"MaccoBasi 01 BEIIECTBa B
pactBope", 0OBEMHBIX OTHOIIECHUH Ta30B NMPH XUMHUYECKHUX PEAKIMSIX, MacChl BEIIECTBA WM 00bEMa Ta3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMYy OJHOTO U3 YYaCTBYIOIIMX B PEaKIMH BEUIECTB, TEIIOBOTO
a¢ddexTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUsSI MacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHHUS SHEPTUU

Tabauua 15.3

[IpoBepsiembie sneMenThI conepxkanus (11 kiacc)

Kon

HpOBepﬂeMLIﬁ QJICMCHT COACPIKAHUS




TeopeTnyeckre OCHOBbI XUMUU

11 XuMuueckuid snemMeHT. AtoM. Snpo aToma, M30TOMBI. DIIEKTPOHHAS O00O0JI0YKA. DHEPreTHYEeCKHe YpPOBHH, MOIYypPOBHHU.
ATomHble opOuTanu, s-, p-, d-ameMenThl. OCOOCHHOCTH pacIpeeCHUs IEKTPOHOB MO OpOHUTAIAIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB

1.2 Ilepuognueckuii 3akoH u llepuonnueckas cucrema xumuueckux 3iaemeHToB [I.M. MenpeneeBa. CBs3b NEPUOJUYECKOIO
3akoHa ¥ lleproanyeckoit cucteMbl XxuMuueckux 3iemeHToB .M. MeHeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XHMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBHIX U CIOKHBIX BEIIECTB I10
rpyIIiaM U nepuojaaM. 3HaueHHe MepUuogNUYECKOro 3aKOHA B Pa3BUTUU HAYKU

1.3 Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIIBI XMMHMUYECKOW CBsI3UM (KOBaJCHTHAs HEMOJISIpHAsS W TOJIIpHAs, WOHHA,
MeTannudeckasi). VIOHbI: KaTHOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUSl KOBAJCHTHOW XUMHUYECKOW CBS3U (OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN). BogopoiHas cBsi3b

14 BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIICHUS

1.5 BemectBa MONEKyIsIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa BeIIeCcTBa. THUIBI KPUCTATUITMUECKUX
pemeToKk. 3aBUCUMOCTh CBOMCTBa BEIIECTB OT TUIMA KPUCTAUIMYECKOM pemeTku. [IoHsATHE O HOHMCHEepCHBIX CcHCTeMax.
HctunHbIE U KOUIOUIHBIE pacTBOPHL. MaccoBasi 1071 BEIIECTBa B pacTBOpeE

1.6 Knaccudukanms Heopranmaeckux coenHeHnil. Homenkiatypa HeoOpraHmuecKnx BeIiecTB

1.7 Xumunyeckass peakuus. Kraccupukanus XMMHUYECKMX peaklMid B HEOPraHMYECKOM W OpraHM4ecKod XUMHUHU. 3aKOH
COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALEHUS] SHEPTUH NTPU XUMUYECKUX PEaKIUAX

1.8 CKopocThb peakiiy, ee 3aBUCUMOCTh OT Pa3IUnYHbIX (PaKTOPOB

19 OOpatumbie peakiuu. XuMHUecKoe paBHOBecue. MakTopshl, BIUSIONINE HA COCTOSHUE XMMHUYECKOTO paBHOBecus. [IpuHuumm
Jle UlaTense

1.10 DnexTponutuueckas aucconuanus. CuipHble W cia0dble d1MeKTponuThl. Cpena BOJHBIX PAaCTBOPOB BEIIECTB: KHUCTas,
HEUTpanbHasi, menodHas. Peakiiuun noHHOTO 0OMeHa

111 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIITNH




2 Heopraanueckast Xumust

2.1 Hewmertannsl. [Tonoxxenne Hemetainos B Ilepuoanueckoil cucreme xumudeckux aneMenToB .M. MenneneeBa u ocoOeHHOCTH
cTpoeHus: aToMoB. du3nyeckue cBOMCTBa HEMETAUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u
yriepojia)

2.2 XUMHUYECKHE CBOMCTBA BaKHEHIINX HEMETAJUIOB (TajloTeHOB, Cephl, a30Ta, ¢pocdopa, yriepoaa u KpeMHHUs) U UX COSAUHEHHHA
(OKCHAOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOAOPOAHBIX coeAuHeHuil). IlpuMeHeHHe BaKHEMIIMX HEMETalIoB M MX
COCIMHEHU I

2.3 Mertamnel. [lonoxxenue meramioB B Ilepuoanueckoir cucteme xumuueckux snemeHtoB .M. MenneneeBa. OcobeHHOCTH
CTPOCHHUSI 3JEKTPOHHBIX 000JI04eK aroMoB MetauioB. OOmme ¢usndyeckue cBoicTBa MeTaioB. CIUIaBBI METalIOB.
DNEKTPOXUMHUYECKHUN PsiJi HAIIPSHKEHUH METAIITIOB

2.4 XUMHUYECKUE CBOWCTBA BXKHEHIIMX METAJUIOB (HATPHi, Kaluil, KaJbLUil, MAarHUH, aJFOMMHUHN, IIUHK, XPOM, JKEJIe30, Me/lb) U
ux coeuHeHu. OO1IMe crocoOkl Moy4eHust MeTajuioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE

2.5 I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIINX K PA3IMYHBIM Kjlaccam

3 XUMHS ¥ )KU3Hb

3.1 Ponb xumun B obecriedeHNH SKOJIOIMUYECKOM, SJHEPreTUUeCKON U MUIIEBOW O€30MacHOCTH, pa3BUTUN MeauIuHbL. [loHaTue o
Hay4YHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKUX pPEaKLIui

3.2 [IpencraBnenus o0 OOMIMX HAyYHBIX NPUHLMIAX HPOMBIIIJICHHOTO IOJyYeHHUs Ba)KHEMIIMX BellecTB. YeIoBEK B MUpe
BELIECTB U MaTEpHUAJIOB: BayKHEHIIINE CTPOUTEIbHbIE MaTEpHalibl, KOHCTPYKI[MOHHbIE MaTepuabl, KPaCKH, CTEKJIO0, KEpaMHUKa,
MaTepHabl AJIs JIEKTPOHUKH, HaHOMAaTepHalibl, OpraHMUECKUe U MUHEpaJIbHbIE YI00pEHUs

3.3 XUMUS U 37J0pOBbE UEJIOBEKA: MpaBHJa UCIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia O€30MacHOr0 MCIIOIb30BaHHS
MpernapaToB OBITOBOM XUMHUH B IIOBCEHEBHON KU3HU

TEMATHUYECKOE IINTAHUPOBAHUE

10 KVTIACC

! Ne n/m
|

HanmeHoBaHMe pa3jeioB U TeM KosmyecTBo yacos DJICKTPOHHBIE
NporpaMmmel Bcero Kontpoabnsie  IIpaktndyeckue  (undpoBbie)




padoThbI padoThbI o0pa3oBaTtejibHbIE
pecypchbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytnepoBa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
99 HenpenenbHbie yraeBOIOPOIbI: ATKEHBI, 6 1
QJIKaIUEHBI, aJTKUHBI
2.3 ApomMaTHYEeCKHE YTIEBOA0OPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U 3 1
ux nepepadorka
Hroro mo pazueny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckKue coeinHeHust
3.1 Crnuptsl. @eHon 3
39 Anbnernasl. Kap6oHOBBIE KHCTOTHI. 7 1
CrnoxHble 3¢upsl
3.3 VrieBoasl 3 2
Hroro mo pazueny 13
Pa3neu 4. AzoTcoaep kanue OpraHu4ecKue coeJHHeHH | |
4.1 AMuHbI. AMUHOKHUCIOTHL. benkn 3 | |
HWroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY /I PHBIE COCAUHEHHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 2 ‘ ‘
HWroro no pazneny 2
OBIIEE KOJIMUECTBO YACOB I10 [TPOTPAMME 34 3 | 2 |




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM udposbie
Ne i/ EpOrPAMMEI pa Beero Konrtpoabubie IIpakTuueckue f)lgpg:m ar e.])'[LHbI e
padoThI padoTsbI pecype
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemeHToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOrooopasue 4
BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi Xummusi
2.1 Mertasbl 6 1
2.2 Hewmeranisl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
BEIIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUS U )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
» Xumus, 10 xkmace/ I'a6puensa O.C., Octpoymos WN.I'., Cnankos C.A.
AkmmonepHoe o0miecTBo «M3aarenberBo «IIpocBemenne»

* Xumus, 11 xknacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

Ypoxu xumun B 10 knacce. ba3oblit ypoBeHb. MeToanueckoe mocooue.
O. C. T'abpuensn, U. I'. Octpoymos, C.A. Cnaakos. M. [Ipocsemienue
VYpoku xumuu B 11 knacce. bazoelii ypoBeHb. MeToinueckoe nocooue.

O. C. I'abpuensn, 1. I'. Octpoymos, C.A. Cnaakos. M. [Ipocsemienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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