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HHOACHUTEJBbHAA 3AIINCKA

[IporpamMma 1o XMMHUHM Ha YpOBHE CpeqHero oOmiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumny,
TpeOOBaHUH K pe3ysibTaTaM OCBOEHUs (penepanbHO 00pa3oBaTeIbHON POrpaMMbl CPEJHETO OOILEro
obpazoBanus (DPOII COO), npencrabieHHbIXx B DefepaibHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus ydeOHOTO mpeaMera «XHMHS» B
oOpa3zoBaTenpHbIX  opraHuzanusx  Poccuiickoit  ®expepauuu,  pealn3ylOIIMX  OCHOBHBIC
oOpa3oBaTeNnbHBIE MPOTPAMMBI, U OCHOBHBIX TMOJIOKEHHH «CTpareruu pa3BUTHS BOCIUTAHHUA B
Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TMOJIX0JI0B K pa3pabOTKe MPOrpamMMbl MO0 XMMHH, K OIPEICIICHUIO OOIIeH cTpaTreruu
0o0y4yeHHMs, BOCIIUTAHUSA U PA3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOIo Ipeamera «XUMHs» A
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHLenTyajabHble mnosoxeHuss Pr'OC COO o
B3aMMOOOYCIIOBIICHHOCTH LEJEH, COJEp)KaHHs, pPEe3yJbTaToB OOY4YeHUS W TpPeOOBaHHWN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHue, MM0JIyyaeMoe BBIITYCKHMKaMU 0011e00pa30BaTebHON OpraHu3anuy,
ABJISICTCA HEOTHEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpLIAIOLIUM 3TaroM
peayiu3allid HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, IPUCYLIUX
LIEJIOCTHOM CHUCTEME XHMMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCsl IO3HAHUS 3aKOHOB
IpUpObl, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTyphl YEJIOBEKa, a TaKXKe HKOJOTMUECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0pOBBIO U NPUPOAHOW cpene. Peannsyercs xumudeckoe
oOpa3zoBaHHe OOYyYalOUIMXCSI HA YpPOBHE CpEIHEro ooOImero oOpa3oBaHHUS CPEACTBAMU Yy4eOHOTO
npenMera «XUMUs», CoepKaHue U MOCTPOEHHE KOTOPOTO ONpPENEIeHbl B MPOrpaMMe MO XUMHUH C
y4€ToM crneun(uKU HayKH XUMHHM, € 3HaueHHUs B TMO3HAHUM NPHUPOJBI U B MaTEpUAIbHOM >KU3HU
o0miecTBa, a TaKkKe C Y4€TOM OOIIMX Lened M NPUHIMIIOB, XapaKTEPHU3YIOLIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHEro ol1iero oopazoanusi B Poccuiickoii deneparum.

XUMHUSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT 0coOyl pojib B COBPEMEHHOU
LIUBWIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuaiabHON KyiabTypbl. OHa BHOCHUT CBOM BKJIaJl B
(dbopMHpOBaHHE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JJaHME LEJIOCTHOTO IpeJCTaBIeHUs 00
OKpY’KaloIlleM MUpPE KaK O €IMHCTBE MPUPOJIbI U UeIOBEKa, KOTOpoe POpMUpPYETCs] B XUMHUU HAa OCHOBE
MMOHMMAaHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBA3H MEXIY
CTPOEHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS C APYTUMHM €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOThEeMIIEMOU
4acTbI0 MUPOBON KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPyAa U >KU3HH Ka)KJOro WiieHa
obmiectBa. CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTelibHasg, KaK HayKa BBICOKUX TEXHOJOTUH
HanpaBjeHa Ha pelleHue TNoOANbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKO, MUIIEBOM, IKOJIOTMUECKONH OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cootBerctBHUM ¢ O0mMMH HeIIMH U TNPUHIUIAMH CpPEAHEro oO0mero oOpa3oBaHUS
conepxkanue mnpeamera «Xumusi» (10-11 kmaccel, 6a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOJArOTOBKY OOyYalomuxcs, HEOOXOIUMYI0 UM s
BBIPAaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOIO BKJIIOYEHUS B JKU3Hb COLIMYMA,
MIPOJOJIKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocrapisromuMu npeaMeTa «XUMHsD SBIAIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHs» U
«O0mas 1 HeopraHuveckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPXKaHUS KOTOPBIX SBIISIOTCS



OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHWH IO HEOPTaHWYECKONW XUMHUU (C BKIIOUYCHHEM 3HAHUHN U3
o0mell XUMUU) U OpraHndeckoi xumuu. PopMHpPOBaHKWE AAHHOW CHUCTEMbI 3HAHUWA MPU W3YUYEHUH
npenMera 00eCIeuYMBaeT BO3MOXKHOCTH PACCMOTPEHUSI BCETO MHOTOOOpa3usi BEIIECTB HAa OCHOBE
0OIINX TIOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CrpykTypa coxepxkaHus KypcoB — «Opranmdeckas xumus» U «OOmas v HeopraHWdecKas
XUMES» cPopMHpOBaHA B TIporpamMMme IO XWMHH Ha OCHOBE CHCTEMHOTO TMOJIXO0Ja K H3YUEHHUIO
yuyeOHOro Marepuaiia W OOYCIIOBJICHAa WCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpeACNEHHBIX TEOPETUYECKUX YpPOBHSX. Tak, B Kypce€ OpPraHMYeCKOM XUMHUHM BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCUYECKOM TECOPUM CTPOEHHUS OPraHMYECKUX COCIMHEHUMN, a TaKxke
Ha YPOBHE CTEPEOXMMHYECKUX U SJEKTPOHHBIX MPEACTaBICHUN O CTpoeHuHU BemiecTB. CBeaeHusi 00
M3Y4aeMbIX B Kypce BEIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CIOKHBIX OMOJOTHYCCKH
AKTHBHBIX COEIMHEHUH. B Kypce OpraHM4ecKoil XMMHUHU TMOJIYYaroT pa3BUTHE CHOPMUPOBAHHBIC HA
YPOBHE OCHOBHOTI'O 00IIero o0pa3oBaHMs MEPBOHAYAIbHBIE MPEICTABICHUS O XUMHUYECKOU CBS3H,
KJIACCU(PMKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XMMHYECKON PEaKIIuu.

ITon HOBBIM yrimom 3peHuss B mpeamere «Xumus» 0a30BOr0 YPOBHS paccMaTpHUBaeTCA
M3YYCHHBIH Ha ypOBHE OCHOBHOrO 00mero oOpa3oBaHUS TEOPETUYECKUH MaTepuan u
(haKTOJIOTHUECKHUE CBEJICHUS O BEIISCTBAX M XHMHYECKOM peakiuu. Tak, B 4YaCTHOCTH, B Kypce
«OOmmass ¥ HeopraHuyeckass XUMHUS» OOyUYalOIIMMCS TMPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh
3HaYEHUE TMEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJOJIOTMUECKHUX MO3UIHH, TiIy0xke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKoHa — OT o0oOmiaromiei 10 oObsACHAIOMEH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHM O BaKHEHMIIMX BELIECTBaX, MX COCTaBE, CTPOEHUH, CBOWMCTBAX M
MPUMEHEHUH, a TAKXK€ O XMMHYECKUX PEaKIMSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX NPOTEKaHUs
nonoJHserca B Kypcax 10 u 11 kinaccoB anemMeHTaMu coAepKaHusl, UMEIOIMMHU KYJIbTYPOJIOTHUECKUI
Y TPUKJIAAHOW XapakTep. DTU 3HAHUS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHH C JAPYTHMHU
HayKaMH, pacKpbhIBAlOT €€ pPOJb B IMIO3HABATEIIbHOW W TPAKTHUUYECKOW JEATEIThHOCTH YeJOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO YBAXXEHHs K MPOIIECCY TBOPUECTBA B O0JACTH TEOPHHM M MPAKTHUECKUX
MPUJIOKEHUH XWMHUHU, TMOMOTAIOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO W JUYHOCTHO
3HAYUMBIX MPOOJIEMaxX, CBI3AHHBIX C XUMHUEH, KPUTHYECKH OCMBICTUBATh MHPOPMAIIUIO U TPUMEHSTH
e€ JuUIsl  TIOTIONIHEHWS  3HAHWUW, pENICHUS  HUHTEIUICKTYAIbHBIX W OKCHEPUMEHTAIBHBIX
HCCIIEeIOBATeNbCKUX 3a/ad. B 1enoM coaepxkaHue ydeOHOro mpeamera «XUMHS» JaHHOTO YpPOBHS
W3Y4YEeHHUS] OPUEHTHPOBAHO Ha (POPMHUpPOBaHUE y OOYYAIOUIMXCS MHPOBO33PEHUECKONW OCHOBBI IS
MOHMMaHUS (QUIOCOCKUX HJeH, TaKUX KakK: MaTepualbHOE E€IUHCTBO HEOPTaHMYECKOTOo |
OpPraHUYECKOTO MUPA, 00YCIIOBJIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM M CTPOEHUEM, ITO3HABAEMOCTh
MIPUPOIHBIX SBICHUN MyTEM DKCIEPUMEHTa M PEIICHUS MPOTUBOPEUHI MEXAy HOBBIMH (pakTaMu H
TEOPETUYECKUMH TPEINOChUIKAMH, OCO3HAHHE POJIM XUMHUU B PEUICHUH DKOJIOTHUYECKUX MpoldiieM, a
TaKkKe TPoOsIeM cOepexeHUsT YHEPreTHUYECKUX PECYpCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTHUH U
MaTepHaoB.

B muiane pemieHus 3aad BOCIUTAHUS, Pa3BUTHUS U COLUATHM3AIMH OOYYAIOUIUXCS MPUHATHIC
porpaMMoil 1O XHMMHUHM TOAXOAbl K OINPEIEICHUI0 COAEpKaHUs M TOCTPOEHUs MpeaMeTa
MpeAyCMaTPUBAIOT (HOPMHUPOBAHKE YHUBEPCATBHBIX YUCOHBIX JEHCTBUN, UMEIOMINX 0a30BOC 3HAUCHHE
JUISL Pa3IMYHBIX BHUJJAOB JEATEIBHOCTH: PEIICHUS TMpoOjieM, TOWCKa, aHaim3a W 00paboTKH
uH(popMaluY, HEOOXOAUMBIX M TPUOOPETEHHs OMbITa MPAKTUYECKOW U HCCIeI0BATENbCKON
JeITeIbHOCTH, 3aHNMAFOIIEH Ba)KHOE MECTO B II03HAHUU XUMHUU.



B npakrtuke npenoiaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHEro o0Iiero o0pa3oBaHus, MIPU ONPEAEICHUN COAEPIKATEILHON XapaKTEePUCTUKH Lesei
W3YYCHHS TMpPEJAMETa HaANpaBICHUEM TIEPBOCTEIICHHOW 3HAYUMOCTH TPATUIIMOHHO TMPU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHUYECKOW HayKd KakK o00JIaCTU COBPEMEHHOr0 €CTEeCTBO3HAHUS,
MIPAKTUYECKON JIeATEIbHOCTH YEeIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHHS TaKOW MOJIXOJ] K OMPEICIICHUIO LeJIeH M3y4YeHHs MpeaMeTa SBIISICTCS
BIIOJTHE OTIPaBIaHHBIM.

CornacHo 1aHHOI TOUYKe 3pEHHS TVIABHBIMH LIEISIMH U3Y4EHHUS IpeameTa «XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABISAFOTCS:

¢ (opmupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUHN KaK Ba)KHEUIIEH COCTaBISIONIEH eCTeCTBEHHO-
HAyYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOU JIeKAT KIFOYEBBIC MOHSATHUS, (YHIaMEHTAIbHBIE
3aKOHBI M TEOPHH XUMHH, OCBOCHHEC SI3bIKA HAyKH, YCBOCHHE WM IOHUMAaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C MCTOpUEH HX
pa3BUTHUA U CTAHOBJICHHS,

e (opmupoBaHuE W pa3BUTHE MPEJICTABICHUIA O HAYYHBIX METO/JaX IIO3HAHMS BEIIECTB U
XUMHUYECKHUX PeaKIuii, HEOOXOAUMBIX JJIsi IPHOOPETEHUSI YMEHHIM OPUEHTHPOBATHCS B MUPE
BEIICCTB W XUMHUYCCKUX SBJICHUN, HMMCIOIIUX MECTO B TMPHPOJC, B NPAKTHYCCKOH U
MIOBCEIHEBHOMN JKU3HH;

® pa3BUTHE YMEHUW U CHOCOOOB ACATEIHHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U OOBSICHEHUEM
XUMHAYECKOT0 3KCIIEPUMEHTA, COOIOICHIEM IIPaBUI O€30MacHOT0 0OPAIICHHUS C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA L€l M 3aJad M3ydyeHus MpeaMmera B
porpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMHU B
cucteMe cpeaHero oOmiero oobpazoaHusi. CeroaHsi B MPENOJaBaHUM XUMHUHM B OOJBIICH CTECHU
OTIAETCsl MPEANOYTCHHE MPAKTUIECKOW KOMIIOHCHTE COJICpKaHUs OOYYCHHUs, OpUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHUKA 00I11€00pa30BaTEIbHON OpraHMU3alliy, BIAJACIOIero He HaOOpoM 3HaHHM, a
(YHKIIMOHATTBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHSIMH aKTHBHOTO TMOJIyUYEHHUsI 3HAHUN U
MPUMEHCHHS UX B PEATBHOMN KH3HU JIJIS PEIICHUS MPAKTUISCKUX 3a/1ad.

B cBsI3M ¢ 3TUM TIpH U3yYEHUU MpeaMeTa «XUMUs» JOMUHUPYIONIEe 3HAUYCHUE MPHOOPETaroT
TaKue LeH U 33J]a4i, KaK:

ajanrtanus oOydaroluxcss K YCIOBHUSIM TWHAMUYHO pa3BUBAIOLIErocs Mupa, (HOpMUPOBaHUE
WHTEJUICKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TPHUHSATHIO TPAaMOTHBIX pENICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHue y 00yYarOIIUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIINI), UMEIOIINX
YHUBEpCAIbHOE 3HAUCHUE JIJISI PA3JIMYHBIX BUJIOB JIEATEILHOCTH: PEIICHUs MPoOIeM, MMOKMCKa, aHAIN3a
u o0paboTKu HHGPOpPMAIMU, HEOOXOIMMBIX Ui HPUOOPETEHUs OIbITa JEATENbHOCTH, KOTOpas
3aHMMaeT BaKHOE MECTO B TO3HAHMM XWMHUHU, a TaKXKe I OLUEHKH C TO3WIHHA 3KOJIOTUYECKOU
0€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMHYECKHX MPOIECCOB HAa OPraHM3M YelOBeKa U
MIPUPOIHYIO CPENY;

pa3BUTHE TI03HABATEILHBIX WHTEPECOB, HHTEUICKTYAIBHBIX M TBOPYECKHUX CIOCOOHOCTEH
o0yJaroIuxcsi: ClocOOHOCTH CaMOCTOSITENILHO PUOOPETaTh HOBBIE 3HAHMSI 10 XUMHUU B COOTBETCTBUU
C KU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBIE HMH(OPMAIIMOHHBIE TEXHOJOTHH IS
TOVICKA M aHAJIM3a YIeOHOH M HaAyJIHO-TIOMYIIPHOU HH()OPMAIINYA XUMHYECKOTO COCPKAHMS;

dhopMHUpOBaHHE W pa3BUTHE y OOYYAIOIMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIJICHUS,
HaOJII0IaTEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,



BOCIIUTaHHUE Y 00YYAIONMUXCsl YOS)KIEHHOCTH B TYMaHHCTUYECKON HAIPAaBICHHOCTH XUMHH, €€
BaKHOU PoOJIk B pCUHICHHUN I‘HOGaJIBHBIX HpOGJ’IGM palOHAJIBHOI'0 NPHUPOAOIIO0JIb30BaHUSA, ITOIIOJIHCHUS
JHEPreTHYECKUX PECYPCOB U COXPAHEHHS MPUPOTHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTU
OCpe)KHOTO OTHOIICHHS K TIPUPOAEC M CBOEMY 3II0OPOBBIO, a TakkKe MPHOOPETCHUSI OIbITa
WCIIOJIb30BAHUS MTOYYCHHBIX 3HAHUH ISl IPUHATHS TPAMOTHBIX PEIICHUI B CUTYAIIHsIX, CBS3aHHBIX C
XUMHUYCCKUMU SABJICHUAMU.

B y4uebHOM 1U1aHE cpeHero o01ero o0pa3oBaHus MPeaMET «XUMUs» 0a30BOrO YPOBHS BXOIUT
B COCTaB MpeaIMeTHON obsactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO1m1ee yuCiio YacoB, OTBEIEHHBIX ISl H3YYCHUsI XMMHHU, Ha 0a30BOM YPOBHE CPEIHEro 00IIeTro
oOpa3zoBanusi, coctaBisgeT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4yac B HEJIEIIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBimuBaeT TpeOOBaHHS K pe3yIbTaTaM OCBOCHHUS OOYYAIOIIUMUCS TPOrpaMm
cpeaHero ooOmero o0pa3oBaHUS (JIMYHOCTHBIM, MeETAaNpeIMETHBIM U IpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOMW ISl pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOSHUS MPOrPaMM CPEIHEro
o01m1ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

B cooTBeTCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IMpeaMera «XHMHsS» Ha YPOBHE CpEIHEro o0Imero o0pa3oBaHUS BBIJICICHBI
CJIETYIOIIIME COCTaBIISIONIHE:

OCO3HAaHHE OOYYAIOIIUMHUCA POCCHMCKONW TpakJaHCKOM WASHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

L[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUN JWYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 6a30BOM HAYKH XHUMUU;

TOTOBHOCTb M CHOCOOHOCTH OOYyYaromUXCsi PYKOBOJICTBOBATHCS B CBOCU JESTEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, IPUCYIIMMHU LIETIOCTHOM crcTEME XUMUYECKOT0 00pa30BaHus;

HaJIM4Yue MPABOCO3HAHUS HKOJIOTMUYECKON KYIbTYPBl M CIIOCOOHOCTU CTaBHUTh LIEIH U CTPOUTH
KU3HEHHBIC TUTAHBbI.

JInuHOCTHBIE PE3yabTaThl OCBOEHUS NpeaAMeTa «XUMUS» JIOCTUTalOTCs B €IMHCTBE yueOHOU U
BOCIIUTATEIbHOW JIEATENIbHOCTH B COOTBETCTBUUM C T'YMaHUCTUYECKHUMH, COLUOKYJIbTYPHBIMH,
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM M HJA€ATaMU POCCHUHCKOro TpakIaHCKOTo OOIIecTBa,
INPUHATHIMU B OOLIECTBE HOPMaMM M TMpaBUJIaMM IOBEAEHUS, CIIOCOOCTBYIOIIMMHU Mpoleccam
CaMOII03HaHUs, CAMOPA3BUTHUS M HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH 00YYarOIIUXCSl.

JIM4HOCTHBIE Pe3yJbTaThl OCBOEHUS MpeAMETa «XUMHUS» OTPaxaroT c(hOPMUPOBAHHOCTD OIbITA
MO3HABATENbHOM M NPAKTUYECKOH MEATENbHOCTH OOYYaIOUIMXCS M0 pealin3allid NpPUHATBIX B
00I11eCTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMSA

OCO3HaHHs OOYYalOUIMMHCS CBOMX KOHCTHUTYIMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEJCTaBICHUS O COLMAJIbHBIX HOpMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESATETbHOCTH MNPHU CO3JAaHMM YYEOHBIX IMPOEKTOB,
peleHnH y4eOHBIX U T03HABaTENbHbIX 33/1a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI JPYTUX MpH
aHaJIM3€e pa3IMYHbIX BUJOB yU€OHOU NeSTENbHOCTH;

2) MIaTPUOTHYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJIEIUI0 OT€YECTBEHHON XUMHUU;

YBa)KEHHsI K MPOLIECCY TBOpYECTBA B OOJACTH TECOPHHM M MPAKTUYECKOTO MPUMEHEHUS XMMHHU,
OCO3HaHHUS TOTO, YTO JOCTHKEHHS] HAyKH €CTh Pe3yJbTaT JINTEIbHBIX HAONIOJIEHUHN, KPOMOTIUBBIX
AKCIIEPUMEHTAIbHBIX MIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHUKOB;

MHTepeca U M03HaBaTeIbHBIX MOTUBOB B MOJYYEHUHU U TMOCIEAYIOUIeM aHalu3e HH(popMauu o
MIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTH OIICHMBATh CHUTYallW, CBSI3aHHBIE C XMMHUYECKMMHU SIBJICHUSMH, U TPUHUMATH
OCO3HAHHBIE PELICHHS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIGHWBAaTh CBOE TOBEJEHHWE M TMOCTYIKM CBOMX TOBApUIIEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbS:

MOHMMaHMsI IIEHHOCTEH 310poBOro M 0Oe30macHoro obOpa3za J>KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOIIoIeHUs TTpaBUII 0€30MacHOr0 00paIlleHusl C BeIIeCTBAMU B ObITY, TOBCEIHEBHOM JKU3HU U B
TPYJIOBOM NEATEIBHOCTH;

MOHUMAaHMsI EHHOCTH MPAaBUJ MHIAMBHYaTIbHOTO M KOJUIEKTUBHOI'O OE30MaCHOTO MOBEICHUS B
CUTYaIUsX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUs TIOCIEACTBHIA U HENPUSATUS BPEIHBIX TMPUBBIUEK (yIMOTPEOJICHUS aIKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) TpyaoBOro BocuTaAHMSA:

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEOBATENIbCKOW  JIeATeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOUN U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE y4YaCTH€ B pEHICHWH NPAKTUYECKUX 3a7ad  COLUAIBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHIO MPOodecCuil pa3iuyHOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH M0 XUMHH;

YBa)KEHUS K TPYAY, JIIOJSAM TPYZAa U pe3ylbTaTaM TPYIOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUAYAIBHOW TPaeKTOPUH 0Opa3oBaHus, Oymymie
npodeccud M pealu3alud COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00111eCTBa;

6) 3x0/10rMUecKOro BOCIMTAHUSA:

HKOJIOTUYECKH 1eJIecO00pa3HOr0 OTHOMIICHUS K TPHPOJE, KAaK HCTOYHHKY CYIIECTBOBAHHS
JKM3HHU Ha 3emIe;

MOHMMaHMs TJ00aJBbHOTO XapakTepa SKOJIOTMYECKUX NpoOeM, BIUSHHMS 3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHUS HEOOXOJMMOCTH HWCIOJIB30BAHUS JIOCTH)KEHUH XHWMHHU IS PEUICHHS BOIPOCOB
palMoHaIBFHOTO MPUPOAONOIb30BAHUS;

aKTUBHOTO HETIPHUATHS ASHCTBHUM, IPUHOCALIMX Bpea OKPYKaroLled MpUPOJHON cpesie, yMEHUs
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE KOJIOTHYECKHE IMOCIEICTBUS TPEANPHHUMAEMBIX TEHCTBUH U
MPeOTBpAIIaTh UX;

HINYMS ~ Pa3BUTOTO  DKOJOTMYECKOTO  MBIIUIEHHUS, OSKOJOTUYECKOH KYJIbTYpbl, OIbBITa
JesITeTbHOCTH SKOJIOTUYECKOM HalpaBlIeHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMM B II03HABATEIHHOM,
KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, CIIOCOOHOCTH W YMEHHS AaKTHBHO IPOTHBOCTOSTH
UJIE0JI0TUHN XeMopoOuu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayK{ U O0IIECTBEHHOM MPAKTHKH;

MOHUMaHMs CIeNMPUKA XHMHW KaK HayKd, OCO3HaHWs e€¢ poimu B (hopMupoBaHUH
palMOHATBFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO MPEICTaBICHUs 00 OKpYXKaloleM MUpe
KaK O €IMHCTBE NPHUPOAbI M YEJIOBEKA, B IO3HAHUU MNPUPOIHBIX 3aKOHOMEPHOCTEH M pPELICHUU
po0GsieM COXpaHeHUsI IPUPOAHOTO PABHOBECHS;



yOexEHHOCTH B 0CO0OW 3HAYMMOCTM XMMHHU JJIsi COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOW pPOIM B CO3/aHUM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYpBl, PELICHUU TI00AJBHBIX NPOOJEeM YCTOHYMBOTO pa3BUTHS UEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM M 3KOJOrMYecKOoW O€30IaCHOCTH, B Pa3BUTUM MEAMLIMHBI, 00E€CIIeYeHUN
YCIIOBHMH YCIIEIIHOTO TPYZAA U 3KOJOIMYECKH KOM(pOPTHOM JKU3HU KaXKI0T0 4ieHa 00LIeCTBa;

€CTECTBEHHO-HAYYHOM  I'pDAaMOTHOCTH:  IIOHMMaHUS  CYUIHOCTM  METOJOB  II03HAHWA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJNb30BaTh IOJy4YaeMble 3HaHMS MJIs
aHaIM3a U OOBSICHEHUS SIBIECHUH OKPYXKAIOIIEro MUPA U MPOUCXOAAUIMX B HEM M3MEHEHUH, YMEHMS
7enaTb 0OOCHOBAaHHBIE 3aKJIHOYEHHUS Ha OCHOBE HAay4HbIX ()aKTOB M HUMEIOIIMXCS JaHHBIX C LIE€JIbIO
II0JIy4Y€HUs JJOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIIONb30BaTh XUMHUYECKUE 3HAHMS JAJS PEUICHUs MpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpECca K O3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TFOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CaMO00pa30BaHUI0, K AaKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHU 110 XMUMHHU B COOTBETCTBHUH C )KU3HEHHBIMHU IIOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTSAM TpyJia B pasjInYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pPe3yIbTaThl OCBOCHUSI YYeOHOTO TIpeaMera «XHMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble IS (OPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOUIMXCS  MEKIUCIHUILITHHAPHBIC
(MeXmpeMeTHbIC) OOIIEHAYYHbIC MOHSATHS, OTPAXKAMIIUE IIETOCTHOCTh HAYYHOW KapTUHBI MUpa U
CHeIII/I(i)I/IKy MCTOHOB IIO3HAHUSA, HCIOJLB3YCMbBIX B CCTCCTBCHHBLIX HayKax (MaTepI/IFI, BCIICCTBO,
SHEPTHUsl, SIBJICHUE, MPOIIECC, CUCTeMa, HAYYHBIM (haKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpH s, UCCIIeI0BaHKEe, HAOII0ICHUE, U3MEPECHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIC yucOHBbIC JCHUCTBHUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC),
obecnieunBaromue (HopMUpoBaHHe (GYHKIIMOHAIBHONH TPAMOTHOCTH M COIHATBLHOW KOMITETEHITUU
o0ydJaronuxcs;

CIIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCIHUIITIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEpCaJbHbIe yueOHbIE IEHCTBHS B NIO3HABATEIBHOM M COIMATIBLHOMN
IIPaKTHKE.

MeranpeaMeTHbIE  pe3yibTaThl  OTPAKAIOT  OBJAJICHUE  YHUBEPCAIBHBIMH  yYCOHBIMH
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JCHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMMO3HABATEIbHBIMHU AeHCTBUAMM:

1) 0a3oBbIe JIOTMUYECKHUE IeHCTBUSI:

CaMOCTOATENbHO  (OpPMYyIUpOBaTh MW  aKTyaIM3WpOBaTh MPoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONPENENATh LeNU IeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKEHHS, COOTHOCUTH
PE3YIBTATHI ACATCIIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMU,

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHUHI HpI/IéMLI JIOTUYCECKOT'O MBIINIJICHUA — BBIIACIITH
XapakTepHbIC MPU3HAKU MOHATUH U YCTaHABIIUBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE
TOHATHS 7151 OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;

YCTaHaBJIMBATb NPUIHNHHO-CICACTBCHHBIC CBA3U MCKIAY N3YUACMbIMU SABJICHUAMMU,



CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHAYKTUBHBIC, €AYKTUBHBIC, 110 AHAJIOIMH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBACMBIX SBICHUSAX, (OPMYIHMPOBATH BBIBOABI U
3aKJIFOUYEHNS;

IPUMEHATh B MPOLIECCE IIO3HAHUS, HUCMOIb3yeMble B XHMUU CHUMBOJHMYECKHE (3HAKOBBIC)
MOJIeNI, HpeoOpa3oBbIBATh MOJENbHbBIE NPEICTABICHUS — XMMHUYECKHH 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4eckas (popMmysa, ypaBHEHHE XUMUYECKON PeaKkIMK — MPH PEIICHUH YYeOHBIX MO3HABATEIBHBIX
U NPaKTUYECKUX 3a]ad, IPUMEHATHh Ha3BaHHbIE MOJIENIbHBIE IIPEACTABICHUSA [UISl BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUECKUX PEaKLUH.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUi;

dbopmynMpoBaTh LEAM M 3aJa4d  MCCIEJOBAaHUS, HCIOJb30BAaTh IIOCTABJICHHBIE H
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BONPOCHI B Kau€CTBE MHCTPYMEHTA [O3HAHMUS U OCHOBBI JJIS
(bopMHpPOBaHUS THIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBbIX CYXKJICHUMH;

BJIQJIETh HABbIKAMH  CAaMOCTOSATEIbHOIO IUIAHUPOBAHMS U MPOBEIACHMS]  YUYEHHYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaOI0/JaTh 3a XOJOM IIpoliecca, CaMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3ynapTar, (opMynupoBaTb OOOOIIEHUS U  BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCJIEIOBAHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJCIAHHON
pabore;

MpUOOPETaTh OMBIT YYEHUYECKOH HCCIEe0BATENBCKON U MPOCKTHOMN /IEATENIbHOCTH, MPOSIBIISATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB pEIEHUs MPaKTHYECKUX 3ajad,
IIPUMEHEHMIO Pa3IMYHbIX METOAO0B IIO3HAHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3TUYHBIX HMCTOYHHKAX WMHPOpMaUWU (HAYYIHO-TIOMYJISpHAs JIMTEpaTypa
XMMHUYECKOTO  COJAEp)KaHUs, CIpaBOYHble TmocoOusi, pecypchl VHTepHeTa), aHAJIW3UPOBATh
MHGOPMALIMIO PA3TUYHBIX BUIOB U (OPM IpeCTaBICHHs, KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTH;

¢dbopMynupoBaTh 3ampockl W TPUMEHATh pa3IMYHbIE METOJbl MpPU TOUCKE U O0TOOpe
nHpopManuy, He0OXOJUMOM [T BBIMOJHEHHUS YUeOHBIX 33a]a4 ONpeIeIEHHOIO THIIA;

pUOOpeTaTh OMBIT HCIOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTMHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAalbHYIO (opMy mpeacTaBieHUus HHpoOpManuu (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYYHBIH S3bIK B KaUEeCTBE CPE/ICTBA MPHU paboTe ¢ XMMUYECKOH MH(OpMaIuei:
MPUMEHTh MEXIpeIMeTHble ((u3HuecKkue W MaTeMaTU4YecKHWe) 3HAKU U CHUMBOJIBI, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIOJIBb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATJIATHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOil TeMbl B XOJA€ AMalora W/WIW JUCKYCCHH,
BBICKa3bIBaTh UJIeH, (POPMYIHPOBATH CBOU MPEAJIOKEHNS OTHOCUTEIHHO BBIMOIHEHUS MTPEII0KEHHON
3ajJauu;

BBICTYNIaTh C IIPE3EHTAllMEd pE3yabTaTOB IO3HABATEIbHOM JIE€ATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WUJIM COBMECTHO CO CBEPCTHMKAMH IPHU BBINOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPaKTUYECKOH pPabOTHI MO HCCIIEOBAHMIO CBOMCTB HM3YyYae€MbIX BEIIECTB, pealu3alllud y4eOHOro
npoekta u (HOpMyIHpOBaTh BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUNA MyTEM
COTJIACOBAHUS MO3UIUH B X0J1e 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

OniaieHNe YHHBEPCAIBHBIMH PeryIssTHBHBIMH e CTBUAMU:



CaMOCTOSITENTFHO TUTAHUPOBaTh M OCYIIECTBISITh CBOK TIO3HABATEIFHYIO JESITEIHHOCTD,
ompezaensis e€ UeNM W 3aJadd, KOHTPOJUPOBATH M MO MeEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
mpeajiaraeMblii  anrOpPUTM JIEHCTBUU TIPHU BBIMIOJHEHUM YYEOHBIX M HCCICIOBATEIbCKUX 3aj1ad,
BBIOMpaTh Hambojee 3(h(EKTUBHBIN CIOCO0 WX pelieHHs ¢ Y4ETOM IOJIy4YeHUs HOBBIX 3HAHUW O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLIECHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUSA Kypca «OpraHuyecKasi XUMHsD) OTPaXaroT:

COPMUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOH COCTABISIOIICH €CTeCTBEHHO-HAY4YHOU
KapTUHBl MHUpA, POJIM XMMUU B TIO3HAHWU SIBICHUH MPUPOABI, B (HOPMHPOBAHMM MBIIUICHHS |
KYJIBTYpBI JINYHOCTH, €€ (PYHKINOHAIHHON IPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHs TPAKTUIECKUX
3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM Cpee;

BJIJICHUE CHCTEMOW XMMHYECKMX 3HAHMH, KOTOpas BKIIOYACT: OCHOBONOJATraloNIMe MOHSATHS
(XMMUYECKUII  JJIEMEHT, aTOM, OJJIEKTPOHHAas O00O0JIoYKa aroMa, MOJIEKyJa, BaJEHTHOCTb,
AJIEKTPOOTPHUIIATEIIEHOCTh, XUMUYECKAasl CBsI3b, CTPYKTYypHas ¢opmyna (pa3BEpHyTas ¥ COKpaléHHas),
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIA CKeNeT, (PyHKIMOHAIbHAS TPYIIA, paauKall,
U30MepUsl, U30MEPBI, TOMOJIOTUYECKUI PSJ], TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U a30TCOAEpKAIIHIE
COEIMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3B€HO, BEICOKOMOJIEKYIISIPHBIE COSANHEHNUS); TECOPUU H
3aKOHBI (TEOpHUsl CTPOCHUS OpraHuueckux BemecTB A. M. BytiepoBa, 3aKOH COXpaHEHHsS] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIeKaIIe B
OCHOBE IMMOHMMAaHUSI TPUIMHHOCTH U CHCTEMHOCTH XUMHYECKUX SBIICHHM, (DaKTOJOTHIECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, MOJyYeHHH MU O€30MaCHOM HCHOJIb30BAHUU BAKHEHIINX OPraHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOH 1€ TEIbHOCTH YElIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEpHBbIC NMPHU3HAKH TOHSATHHA, YCTaHABJIMBaTh WX
B3aMMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIUE IIOHSATHA MpPHU OINHCAHWHM COCTaBa, CTPOCHHUA U
IIpEeBpaIlEHH OPraHNYECKUX COeIMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH HCHOJb30BATH XUMHUECKYIO CHUMBOJHMKY JJIS COCTABICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (HOpMya OpraHWYECKHX BEIIECTB U
YpaBHEHH XUMHUYECKUX PEaKIMid, W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHWYECKHX BEHIECTB ISt
WUTIOCTPAIIUH UX XUMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHMH YyCTaHABIWBATh MPUHAIIEKHOCTh HM3YYEHHBIX OPraHHMYECKUX
BEIIECTB 10 UX COCTaBYy M CTPOCHHUIO K ONPEACTIEHHOMY KJIACCY/TPYIIIe COeNUHEHHH (YTIeBOAOPOIHI,
KHCJIOPOJ ¥ a30TCOIEPIKAINEe COSTUHEHHSI, BRICOKOMOJICKYIISIPHBIE COSTMHEHUS ), TaBaTh UM Ha3BaHUS
no cucrematuueckoii HomeHkiarype (IUPAC), a Ttaxke NpuUBOIUTH TPHUBHAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, NPONWJICH, aleTHJIEH, ATUJICHIVIMKONb, TJIMIEPUH,
beHon, popmanbrerny, aneTanbIeTHa, MypaBbiHAS KICIIOTa, YKCYCHAsI KHCIIOTa, OJICMHOBAS KUCIIOTA,
CTeapHHOBAs KHMCIIOTA, TIIF0K03a, (PYKTO3a, Kpaxmall, IeJUTI0I103a, TIUIHH);

C(OPMHPOBAHHOCTh yYMEHHUS ONpPENENsATh BHIbl XHUMHYECKOH CBSI3M B OPraHUYECKUX
COeIMHEHUX (OMHApHbIE U KPaTHBIE);

Cc(OPMHPOBAHHOCTh YMEHHSI IPUMEHSTH MOJIOKEHUS TEOPUN CTPOSHHSI OPTAaHMYECKHX BEIIECTB
A. M. byrnepoBa jyisi 00bsICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHs MacChl BEUIECTB;



c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKHE U XMUMHUYECKHE
CBOWMCTBA THUIWYHBIX TPEACTABUTENCH pPAa3IMYHBIX KJIACCOB OpPraHMYECKHX BEHIECTB (METaH, JTaH,
STWICH, WPOMWICH, aleTWwieH, Oyramauen-1,3, MerwnOyramueH-1,3, OeH301, METaHOJ, JTaHOI,
STWICHIJIMKOJb, TJIHMLEPHH, (DEHON, aleTanblerul, MypaBbHHasi M YKCYyCHas KHCIOTBHI, TJIIOKO3a,
Kpaxmall, HeJUTI0I03a, aMUHOYKCYCHAsI KHCIIOTa), WILTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH C UCITOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHKHU YTIIEBOJAOPOJHOTO CHIPhS (HE(TH,
MPUPOAHBIN Tra3, Yrojb), CHOCOOBI HMX NEPepabOTKH U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAWTH BHIUYMCICHHS MO XUMHYECKUM YpPaBHEHUSM (MacCChI,
00BEMa, KOTMYECTBAa MCXOJHOTO BEUIECTBA I MPOAYKTA PEAKIMH IO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOJYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHUI BIIaJeTh CHUCTEMOW 3HAHUNW OO0 OCHOBHBIX METOAAX HAYYHOTO
MMO3HAHUS, UCTIONB3YEMBIX B XUMHUU MPU W3YUCHHH BEIICCTB M XMMHUYECKUX SBIICHUN (HaOIIOICHHE,
M3MEpEHHUe, IKCICPUMEHT, MOJICIIMPOBAHKE), HCIIOJB30BATh CUCTEMHBIC XWMHWYCCKUE 3HAHUS JUIS
NPUHATHST PEIIeHUH B KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

cOPMHUPOBAHHOCTh YMEHUW COONIOMATh TpaBHJa TOJB30BAHUS XHUMHYECKOHW MOCYIOH U
mabopaToOpHBIM O0OPYIOBAaHUEM, a TaKXKe IMpaBuia OOpaIICHHs C BEIICCTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU IO BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

chOpPMUPOBAHHOCTh yYMEHUW IJIAHUPOBATh M  BBINOJHITH XUMHUYECKHI OKCHEPUMEHT
(mpeBpaleHuss OpPraHUYEeCKUX BEIISCTB NPH HATPCBAHHWH, IOJYYCHHE OSTHJICHA M HM3yYCHHE €ro
CBOWMCTB, Ka4CCTBCHHBIC PEAKIIMM OPTaHWYCCKUX BEIICCTB, JCHATypalus OEIKOB NMPU HArpEBaHUH,
[[BETHBIE pEaKIMu OENKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MacHOCTH MpU OOpaIIeHHuu ¢
BEIIECTBAMH U  JIaDOpaTOPHBIM  OOOpYAOBaHUWEM, TMPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (hOpMe 3aMHUCH YPABHEHUN COOTBETCTBYIOIIMX PEAKIUH U (HOPMYIUPOBATH BBIBOIIBI
Ha OCHOBE 3THX PE3YJIbTATOB;

chOPMUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HWH(MOpPMAIIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHdopmarmu, UHTEpHET U ApYyrux);

c(hOpMUPOBAHHOCTbh YMEHUN COOJTIOAATH MPaBHIIa YKOJIOTUYECKU 11€TIeCO00Pa3HOT0 MOBEICHNUS B
OBITY U TPYAOBOH JEATETHLHOCTH B LEJISAX COXPAHECHHSI CBOCTO 3JI0POBbS U OKPYKAIOIICH MPUPOITHON
Cpelbl, OCO3HABaTh OIMACHOCTh BO3JCHCTBHUS HA >KMBBIE OPTaHU3MBI OINpPENEIEHHBIX OPTraHUYEeCKHX
BelecTB, MOHMMasi cMbicn mokazatens [IJIK, moscHATP Ha mpuMepax CHOcOObl YMEHBIICHHS U
MIPEIOTBPAIICHUS X BPEIHOTO BO3JACHCTBHS HA OPTAaHHU3M UYEIIOBEKa,

JUTSE OOYYArOIIMXCSI ¢ OTPAaHHMYECHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbS: YMEHUE TMPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHYECKHX SBJICHHIA,

JUIS CJIETIBIX M CHa0OBUASIIMX OOYYAIOIIMUXCS: YMEHHE HCIOIB30BaTh pPelbeHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «O01as 1 HeopraHudecKasi XUMHsD) OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJIM XUMHUU B TO3HAHWUU SIBICHUH NPUPOABI, B (POPMUPOBAHWU MBILIUICHUS W
KYJIbTYPBbl JIMYHOCTH, €€ (QYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOUMOMN JIsl PEUICHHS MPAKTUIECKIX
3a/1a4 U HKOJIOrMYecKd 000OCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpejie;



BJIAJICHHE CHUCTEMON XMMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIArAIONIUE MOHATHS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, - PIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJICKYIIa,
MOJIb, MOJISIPHBIH 0OBEM, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKMCIICHUS, XUMHUECKas
CBSI3b (KOBAJEHTHAs, MOHHAs, MeTaJUIMYecKas, BOJOpOJHAs), KpUCTAJUIMUECKas peleTKa, THIIbI
XUMHUYECKUX DPEaKLUH, pacTBOP, IEKTPOJIMUTHI, HENIEKTPOIMUTHI, IEKTPOJUTHUYECKAs IUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMUMUYECKON pEaKIMi, XUMHUYECKOE PaBHOBECHUE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOIUTUUECKON JUccoLralum, nepuoanyeckuit 3akox . . Menneneesa, 3akoH
COXPAaHEHMsI MAacChl BEIECTB, 3aKOH COXPAHEHWs M MPEBPALICHUS HHEPIUU IPU XUMHUYECKHUX
PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIeXKAlUe B
OCHOBE IMOHMMAaHUSI IPUIMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBIICHHM, (PaKTOJOTHUECKUE CBEICHUS
O CBOHCTBax, COCTaBe, MOJYYCHHH M OE30MaCHOM HCIOJIH30BAHUU BAXKHEHUIINX HEOPTaHUYECKHUX
BEIIECTB B ObITY U IPAKTUYECKOH 1€ TEIbHOCTH YEJIOBEKa;

C(OPMHPOBAHHOCTh YMEHUN BBIABJIATH XapaKTEpHbIE MPHU3HAKH IOHSATHH, yCTAHABJIMBaTh UX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS IIPU ONMCAHUM HEOPraHUYECKUX BEIIECTB U
UX IPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHUH UCIOIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUISl COCTAaBICHUS (OpMyIl
BEUIECTB M YpaBHEHUU XMMHMUYECKUX peakuui, cucrematuueckyro HomeHkinarypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHMS OTAEJIbHBIX HEOPraHMYECKHUX BeELIECTB (YyrapHbIil ra3, YIJIEKMCIBIH ras,
aMMHaK, raiéHasi U3BeCTh, Heral€Has U3BeCcTb, IUThEBAs COJa, IUPUT U JAPYyTue);

C(OPMHPOBAHHOCT YMEHHMH OIpeNeNiaTh BaJCHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHMSX Pa3JIU4YHOIO COCTaBa, BHUJ XUMHUYECKOW CBsA3M (KOBAJEHTHAs, MOHHaf,
METaJlJINYecKasi, BOJOPOJHAsA) B COEIMHEHUSX, TUIl KPUCTAIIMYECKOM PEIETKH KOHKPETHOIO
BelIeCTBa (aTOMHAas1, MOJIEKYJISIpHAsl, HOHHAs, METAJUIMYECKas), XapaKTep CPe/ibl B BOJAHBIX PACTBOPAX
HEOPraHUYECKHUX COECIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAIEKHOCTh HEOPraHMUECKUX BEIECTB MO UX
COCTaBY K ONPEIEIEHHOMY KJIacCy/TpyIe COeMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl U HEMETAILIIbI,
OKCH/Ibl, OCHOBaHMSI, KUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICI neproanyeckoro 3akoHa /[. . Menneneesa u
JI€MOHCTPHPOBATD €r0 CUCTEMATU3UPYIOILYIO, 00BACHUTEIbHYIO M TPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh AIEKTPOHHOE CTPOECHUE AaTOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB llepuomnyeckoit cuctembl xumudeckux snemeHToB J[. M. Menneneena,
UCTIONIB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OPOHMTAIIN», «IHEPreTHYCCKUE YPOBHHU», OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHYECKUX IEMEHTOB U MX COEAMHEHHH IO NEpUojaM U
rpynmaM [lepuoanueckoil cucteMsl XUMHUYECKHX dIeMeHTOB []. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMHUCHIBATH) OOIIHME XWMHUYECKHE CBONCTBA
HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N€HETUUYECKOMN CBSI3U
MEXJy HEOPraHM4EeCKMMM BELIECTBAMHM C TIOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOIIUX XHUMHUYECKHX
peakuuii;

c(OpPMUPOBAHHOCTh YMEHHUS KJIAacCU(UUMPOBATh XUMHUYECKHE peakUud [0 Pa3InYHbIM
IpU3HAKaM (YUCIIy U COCTaBY pearupyrolluxX BELIECTB, TEMJIOBOMY 3(PQEKTy peakluu, U3MEHEHHUIO
CTEIeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHHUIl COCTABIIATH ypaBHEHUS pPEaKIMil pa3jiMuYHbIX THUIIOB, MOJHbIE U
COKpalIEHHbIE YPAaBHEHMSI PEAKIMil HIOHHOTO OOMEHa, YUYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH pEaKUuu
UAYT 10 KOHIIA;



C()OPMHPOBAHHOCT YMEHHUI MPOBOAUTH PEAKIMH, MOATBEPXKJIAIOIINE KAaueCTBEHHBIN COCTaB
pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PAcllO3HABATH OINBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

C(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYLUIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii HOCPEICTBOM COCTABIIEHHSI AIEKTPOHHOIO OajaHca 3TUX peaKIHii;

c(OPMHPOBAHHOCTh YMEHUH OOBICHATH 3aBHCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIHUU OT
pa3NuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BozaeiictBus (npunmun Jle [larense);

c()OPMHPOBAHHOCT YMEHUH XapaKTepU30BaThb XUMHUECKHE IPOLIECCHI, JIEKAllUe B OCHOBE
NPOMBIIIJICHHOTO — TOJIYY€HHUs CEPHOM  KHCJIOTHI, aMMHaka, a Takke C()OpPMUPOBAHHOCTh
NpeACTaBIeHUA 00 OOIMX HayyHBIX NPUHIMIAX M JKOJOTMYECKHX MpoOjieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHMH NMPOBOAMTH BBIYMCICHUS C UCIIOJIB30BAaHUEM IOHATHS «MaccoBas
J0JsI BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B NMPH XUMHUYECKUX PEAKIHUSIX, MAaCCHI
BelIecTBa WM 00bEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEILLECTBA, MAacce WM O0BEMY OJHOTO U3
Y4YacTBYIOIIMX B peaKlUH BELIECTB, TEIJIOBOro 3¢ @dekra peaklul Ha OCHOBE 3aKOHOB COXPAHEHUS
MAaccChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS DHEPTUH;

cOPMHUPOBAHHOCTh YMEHUW COONIOMATh TpaBHJa TOJB30BAHUS XHUMHYECKOHW MOCYIOH U
na0opaTOpHBEIM 000pYIOBaHHEM, a TAaK)Ke MpaBWiIa OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

C(OPMHPOBAHHOCTh yYMEHUH IJIAaHUPOBATh M  BBIIOJHATH XMUMHMYECKMH SKCIHEPUMEHT
(paznokeHue IMepoKcHaa BOJOpOJa B IPUCYTCTBHM KaTalu3aTopa, OIpENEJeHHE CPelbl pacTBOPOB
BEIIECTB C TOMOIIBIO0 YHUBEPCAIHHOTO WHAWKATOPA, BIMSHUE PA3IWYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON peakiMy, peakiMi HOHHOTO0 OOMEHa, KayeCTBEHHbIE peakIuy Ha Cyib(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PELICHHE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «MeTas» u
«Hemeranbl») B COOTBETCTBUM C ITPaBWJIaMU TEXHUKU 0€30MaCHOCTH MpH OOpalllEeHUH C BEIECTBAMU
1 1a00paTOPHBIM 000PYIOBaHUEM, MPENCTABIATh PE3YyIbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B opMe
3allUCH YPAaBHEHUI COOTBETCTBYIOUIMX peakUuil U (OpPMYIHpPOBaTh BBIBOABI Ha OCHOBE JTHX
pE3yJIbTATOB;

cOPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAJIM3UpPOBaTh XUMHUYECKYI0 HH(pOpMAaLHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MAaCCOBOM KOMMYHUKaUU, THTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOIIOIAaTh NMPaBHIIa SKOJIOTHYECKH 1[e1eCO00pa3HOro MOBEACHHS B
OBITY M TPYAOBOM JEATETBLHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3[J0POBbS M OKpYXKarolled MpUpOaHOM
Cpelibl, 0CO3HABaTh OITACHOCTb BO3JACHCTBUS HA KUBBIE OPTAHU3MBI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazarens IIJIK, moscHATe Ha mpumepax crnocoObl YMEHBIIEHHUS U TPEJOTBPALICHUS HUX
BPEIHOI0 BO3JEHCTBYS Ha OpraHU3M Y€JI0BEKa;

U1 00yYaroIIKUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/10pPOBBSI: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUN;

JUIS CJIETIBIX M ClIa0OBUASIIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh PelbepHO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmy.

COIEPKXAHUE OBYYEHUSA

10 KJIACC
OPITAHNYECKASA XUMUA



Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

[IpenMer opraHMueckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE B MOJYYEHUH HOBBIX
BEUIECTB U MarepuaynoB. Teopus cTpoeHHs opraHudeckux coequHeHuit A. M. Byrtnepoma, eé
OCHOBHbIE TOJ0XeHUsA. CTpyKTypHble (DOpMyJIbl OpraHMYeCKHX BellecTB. I'omosorus, uzomepus.
XuMUYecKas CBS3b B OpraHU4ECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiacCH(pUKAIMKA OpPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COEMHEHUI (cHucTeMaTHyYecKas) U TPUBHAJIBHBIE HAa3BaHMUS BAXKHEHIIMX MPEICTaBUTENEH KJIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJABl M3Yy4YEHHUS BEIIECTB W UX IPEBPALLCHUI: O3HAKOMIICHHE C
o0pa3llaMu OpraHMYECKMX BEIIECTB M MaTepuallaMHd Ha HX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpPraHUYECKUX BEIIECTB, HAONIOJCHUE W OMHMCAHHE JIEMOHCTPALMOHHBIX OIBITOB MO IMPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psa. Meran M 3TaH — nIpocTenInne
IIPEJICTaBUTENN AJIKAHOB: (pU3MUECKHE M XMMUYECKHE CBOMCTBA (pEaklUMM 3aMEIEHUs U TOpEeHus),
HaXO0XJECHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUN psAf. OTUJIEH W INPONUIEH — NPOCTEHIINE
NPEJCTaBUTEIN AJIKCHOB: (M3MYECKHME M XUMHUYECKHE CBOWCTBA (pEaKklMH THAPHPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIy4€HUE U IIPUMEHEHUE.

Anxaguensl: Oyraauen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHEWIINE XUMUYECKUE
cBOMcCTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOr0 KaydyyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN psil. ALETUIIEH — IPOCTEHIINi
MPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHHE, (U3MUECKHMEe W XHUMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOTydeHHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHME U XMMHUYECKHE CBOMCTBa (peakuuu
TraJIOTEHUPOBAHUS M HUTPOBaHHUA), MOJIyueHHWE U TpuUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuyeckue u xumuyeckue CEOUCMEA (Peaxkyuu 2ani02eHUPOBanus U HUMPOBAHUs), NOJYYeHue U
npumeHerue. TOKCUYHOCTb apeHOB. I 'eHeTHUecKast CBA3b MEKY YIIIEBOAOPOJAaMH, IPUHAICKALMMHU
K pa3jIM4HbIM KJIaccaM.

[Ipupoanble HCTOUHUKH YTIIeBOAOpOo10B. [Ipupoanblil ra3 u nonytHele HeQTsHBIE Ta3bl. Hed1h
n e€ mnpoucxoxaeHue. CrocoObl nepepabOTKM HEPTH: MEPEeroHKa, KPEeKUHI (TePMHYECKH,
KaTaJIMTU4eCKui ), muponu3. IIpoaykTsl nepepaboTku He(TH, UX TPUMEHEHUE B TPOMBIIIEHHOCTH U B
ob1Ty. KaMeHHBIH yroib U IpOAyKTHI €ro nepepaboTKH.

DKClepUMEHTAJIbHbIE METO/bl HM3y4Y€HHUS BEIIECTB W UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3uamu IjacTMacc, KaydykoB M pe3uHbl, kowiekuuu «Hedte» u «Yromp», MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOIOB U TaJIOTEHONPOU3BOIHBIX, MPOBEICHHE MPAKTHUECKOW paboThI: MOTyYeHHE
JTUJICHA U U3YYEHUE €r0 CBOWCTB.

Pacuérnebie 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO U3 MCXOIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOJ U 3TaHOJ: CTPOCHUE, (PU3HUECKHE U XUMHUYECKHE
CBOWCTBa (peakuy C aKTUBHBIMH MeTaJUlaMH, TaJOr€HOBOJOPOJAaMH, TOpPEHHE), MpPHUMEHEHHE.
Bonoponnele cBsi3u MEXAYy MOJEKYJIAMH CHOUPTOB. J[eWCTBHME METaHOJIA M 3TAaHOJIA HA OpPraHUu3M
YeIJIOBEKA.




MHoOroaTtoMHbI€ CIUPTHL. DTUICHTIUKOJIb U TIULEPUH: CTpOeHUE, GU3NYECKUE U XUMHYECKHE
CBOMCTBa (B3aMMOJAEWUCTBHE CO LIETIOYHBIMM METaJlJIaMU, KaueCTBEHHAs! PEaKLUsl Ha MHOTOATOMHbIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [[puMeHeHne runepruHa u 3TUIICHTIIUKOJIS.

@deHo: CTpOCHHE MOJIEKYIbI, (pU3MYecKrue U XUMHUYECKHe CBOMcTBa. TOKCHMYHOCTH (peHoIna.
[Ipumenenue denomna.

Anbrerunpl U kemornvl. DopMalbJeTUA, AlETATIBACTH/: CTPOCHUE, (PU3UIECKUE U XUMHUECKUE
CBOMCTBAa (pe€akUMM OKHUCIEHHS M BOCCTAaHOBJIEHHUS, KAaueCTBEHHBIE pEaKLMM), IOIYyYEHHE U
MIPUMEHEHHUE.

OAHOOCHOBHBIE TpeJelibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHasT M YKCYCHasi KHCIIOTHI:
cTpoeHue, (U3NYECKHe M XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIME IS Kiacca KHUCIIOT, PeaKius
STepUUKAINN), TOTyYeHUE U puMeHeHne. CTeapuHOBast M OJICMHOBAs KUCIOTHI KaK MPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE AeHCTBUE.

CrnosxxHble 3QHUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ UIpoau3 cnoxxHbIX 3¢gpupoB. XKupsbl.
I'mpponus xupos. [Ipumenenune xupoB. buosornaeckas posb KUPOB.

VYrieBonbl: cocTaB, KiaccU(UKaAIUs YIIeBOJAOB (MOHO-, AM- U monucaxapunbl). [nmokoza —
MPOCTEHIINI MOHOCAXapU: OCOOEHHOCTH CTPOSHUS MOJIEKYIIbI, PU3NUYECKUE U XMMHYECKHE CBONCTBA
(B3ammopeiictBue ¢ ruapokcuaom meau(ll), okuciaenne ammuadasiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOKJIEHUE B IIPUPOJE, IPUMEHEHUE, OMOJIOTUYECKas! POJIb.
®orocunTtes. PpykTo3a KaK U30MEp TITHOKO3bI.

Kpaxman u wnemnono3a Kak OpupofHble nojiuMepsl. CTpoeHHE Kpaxmana M I[EJUTFOJIO3HI.
duznyeckue U XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOJIN3, KAYeCTBEHHAs! PEAKIIHs C HOI0M).

OKclieprMEHTaIbHBIE METOJBl HM3y4YCHHsS BEIIECTB M WX NPEBpAIllCHHWA: MpPOBEICHUE,
HAOJIOZCHNE M ONHMCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CHUPTOB, KAUYECTBEHHBIC PEAKIINU
OJTHOATOMHBIX CIUPTOB (OKHUCIEHHME dTaHona okcugoM wmeau(ll)), MHOroaroMHbBIX CIHUPTOB
(B3aumonelictBue runepuHa c tuapokcunom wmenu(ll)), anprerunoB (OKuCIeHHE aMMHUAYHBIM
pactBopoMm okcuga cepedpa(l) u ruapoxcuaom meau(ll), B3ammopeicTBue Kpaxmana ¢ HOJIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3amaun.

Bbruuciienuss mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIAHOTO
BEIIECTBAa WM MPOJIYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOI'O U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconeprKaliye OpraHn4eckie COeINHEHUS.

AMMHOKHCIIOTHl Kak aM(oTepHble OpraHudeckue coeluHeHHs. Puznyeckue W XUMHUYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMepe IIUIMHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

Benkum kak TpUpOJHBIE BBICOKOMOJICKYJSPHBIE coenuHeHHs. [lepBuuHas, BTOpUYHAS W
TpPEeTHUYHAsi CTPyKTypa OenkoB. XHMMHYECKHE CBOMcCTBa O€IKOB: THUAPOJU3, JACHATypaulus,
KayeCTBEHHbIE PEaKMy Ha OEJIKH.

DKcrnepuMeHTalIbHbIE METO/IbI M3yYEHUS BEIIECTB U UX MpeBpallleHnii: HabI0JeHNE U O CaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IPU HarpeBaHUH, [IBETHBIE PEaKI[UU OEIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJIEKYJSPHBIX COCIMHEHHMH: MOHOMEp, IOJIHMED,
CTPYKTYpHO€ 3BEHO, CTENEeHb INOJUMEpPU3AINH, CPEAHssT MoJieKyisipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — MOJIMMEPU3alMs U TOJTUKOHICHC AL

DOKcliepUMEHTaIbHbIE METOJbl H3YyYEHHsI BEIIECTB M HX IPEBpAIlEHUI: O3HAKOMJICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeaMeTHBIE CBSI3H.



Peanuzanust MeXnpeaMETHBIX CBA3EH MpPU HM3y4eHUU oOpraHudeckod xumuu B 10 kimacce
OCYUIECTBIISICTCS Y€Pe3 MCIIOJIb30BAHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATHU, TaK M MOHSATHH,
SIBJISIFOILIMXCSI CACTEMHBIMH JIJISl OTJICITbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHA: SBJICHUE, HAYYHBIH (aKT, TMIOTE3a, 3aKOH, TEOpHs,
aHaNMM3, CHHTE3, KilaccuuKamus, IMEepHOJUYHOCTh, HAONIOACHNE, HW3MEpPEHHE, JKCIIEPUMEHT,
MO/JICIIUPOBAHUE.

dusuka: marepusi, SHEPrHs, Macca, aTOM, 3JEKTPOH, MOJICKYJa, DHEPreTUYeCKUil YPOBCHB,
BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEINECTBA, (M3MYECKHE BEIMYMHBI M CAWHUIBI X
U3MEpCHUSI.

Bbuonorusi: knerka, opranu3Mm, Ouochepa, oOMEH BeIIECTB B Opranusme, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BelleCTBa (OCIKH, YIIIeBOIbI, JKUPBI, (DEPMEHTHI).

['eorpadusi: MUHEpAJIBI, TOPHBIE TIOPOJIBI, TTOJIC3HBIE HCKOMIAEMBbIE, TOTIMBO, PECYPCHI.

TexHomorus: MUILEBBIE NPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MHUTAHHs, MOIOIINE CPEACTBA,
JICKapCTBEHHbIC M KOCMETHYECKHE Ipenaparbl, MaTepHalbl M3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XUMHYECKHUH 3JIEMEHT. ATOM. SIIpo aroma, H30TOMbI. DIEKTPOHHAsE 000JI0UKa. DHEPreTUYECKUE
YPOBHH, IOAYPOBHH. ATOMHBIC opOuTaimu, S-, P-, d- smemeHTh. OCOOECHHOCTH pacHpeACICHHS
JIEKTPOHOB IO OpOHMTAIsIM B aTOMax »3JEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAsS
KOH(UTrypanus aTOMOB.

[Tepnonnueckuit 3akoH u [lepuoanueckas cucreMa XUMHIecKuX 3y1eMeHToB [, M. Menneneesa.
Ces3p mepuogmveckoro 3akoHa u Ilepuoamdeckoil cuctembl XUMUYECKUx dnementoB [[. .
MenpeneeBa ¢ COBPEMEHHOW TEOpPUEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB
XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOXKHBIX BELECTB 110 IPYyIIaM U MEpUOIaM.
3HaueHue NepruoIMYECKOro 3aKoHa B pa3BUTUH HAYKH.

CrpoeHnue BemecTBa. XUMHUECKask CBA3b. BUJIbI XUMUUECKOHN CBSI3U (KOBaJIGHTHAs! HETOJSIpHAs
U TOJIApHAs, MOHHAsl, MeTajindeckas). MexaHu3mMbl 00pa30BaHUsl KOBAJIEHTHOW XMMHUYECKOW CBS3U
(0OMeHHBIN U TOHOPHO-aKLEeNTOpHbIH). BogopoaHas cBs3b. BaeHTHOCTB. DEeKTPOOTPHULIATEIEHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI U @HUOHBI.

BemectBa MOJIEKYJISIPHOTO UM HEMOJIEKYJIIPHOTO CTpPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEUIECTBA. [WMbl KPUCTAIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTe o aucrepcHbIX cucTeMax. VICTHHHBIE M KOJUJIOWJHBIE pacTBOphl. MaccoBas 1oiist
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranmdeckux coeauHeHui. HoMeHKknaTypa HEOpPraHWYeCKHX BEIIEeCTB.
I'enernyeckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMNX K PA3IMUHBIM KJlaccaM.

Xumunyeckass peakuus. Kraccupukanus XuMHYECKMX pEakIUil B HEOpPraHW4eckol u
OpraHMYEeCcKONl XUMHH. 3aKOH COXPAaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS M MPEBpaLEHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.



CkopocTh peakmuu, €€ 3aBUCUMOCTh OT pa3nudHbix (akTopoB. OOpaTUMBbIE pPEaKIIUH.
Xumnueckoe paBHoBecue. MakTophl, BAUSIONIME HA COCTOSIHUE XMMHYECKOro paBHoBecus. [IpuHiun
Jle Ilarenne.

Onekrponutrdeckas aucconnanus. CunbHbIe W cimaOble dnekTponuThl. Cpega  BOJHBIX
pacTBOPOB BEUIECTB: KHUCJasi, HEUTpaIbHasl, IeJI0YHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCTepUMEHTAILHBIC METOJIbI U3yYCHHS BEIICCTB M WX MPEBPAIICHUN: JTEMOHCTpAIUS TaOIUIT
«Ilepuogmyeckas cucrema xumuyeckux i3yemeHtoB [[. WM. MennaeneeBa», u3ydyeHHE MoOJeNeH
KPUCTAJUTMYECKUX PEIIETOK, HaOII0/IEHHE M ONMCAaHUEe JEMOHCTPAIIMOHHBIX U J1a0OPaTOPHBIX OIBITOB
(paznoxeHue MepoKcHaa BOAOPOJa B MPUCYTCTBUU KaTaIM3aTOpPa, OINPEACIICHHE CPEIbl PacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA, PEaKIMd HOHHOrO OOMEHa), MpOBEICHUE
MPaKTHYECKOU padboThl «BimsiHUE pa3muuHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnrbie 3amaun.

Pacuérel mo ypaBHEHUSIM XWMHUYECKHX PEaKIUi, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCTIOJIH30BAHUEM TMOHSATHS «MACCOBAs JIOJIS BEIIECTBAY.

Heopranuueckasi xumms

Hemeramnsl. [lonoxxenne HemetamwioB B [lepuoanueckoit cucteMe XMMUYECKUX SJIEMEHTOB [l.
N. MenneneeBa 1 0COOEHHOCTH CTpOEHHUs aTOMOB. Du3nueckue cBONCTBA HEMETANIOB. AJUIOTPONUS
HEMETAJJIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIJIOB (TaJloreHOB, cephl, a30Ta, docdopa, yriepoaa
Y KPEMHHS) U UX COCTMHEHHUH (OKCHJIOB, KHUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHCHHUH ).

[IprMeHeHne Ba)XHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenue MeramioB B llepuoamyeckon cucreMe xumuyeckux siemeHTos /I .
MenpaeneeBa. OCOOEHHOCTH CTPOCHHSI DIEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOmue
¢usnueckue cBoiictBa MeTayuioB. CIIaBbl METANIOB. DJNEKTPOXMMHMUYECKUN Psii  HaMpsHKEHUN
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAUIOB (HATpUM, KaWi, KaJIbIIMA, MarHuW, aJlOMUHHM,
IIUHK, XpPOM, KEJIe30, MEJIb) U KX COCTUHEHHI.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHeHue MeTamuioB B ObITY U TEXHUKE.

DKCNEePUMEHTAIBHBIE METOJbI M3YYCHHs BEIIECTB U MX MPEBPAIICHUI: M3y4YE€HUE KOJIIEKIIMH
«Metabel U CIUIaBbl», 00Pa3I0B HEMETAJUIOB, PEIICHUE PKCIEPUMEHTAIBHBIX 3aj/1a4, HAOMIOICHHE U
OIMCaHWE IEMOHCTPAIIMOHHBIX U TaOOPATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCH 1A allFOMUHUS C
pacTBOpaMH KUCJIOT U LIEI04Ye, KaYeCTBEHHbIE PEAKIIUHA Ha KATHOHBI METAJIOB).

Pacuérnnie 3a1aum.

Pacuérer maccel BemecTBa Wi 00bEMa Ta30B 10 U3BECTHOMY KOJMYECTBY BEIECTBA, MACCE WIIH
00BEMY OMHOTO W3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, Pacu€Thl Macchl (00BEMa, KOIMYECTBA
BEIIECTBA) MPOYKTOB PEAKIIMH, €CITU OJJHO U3 BEIIECTB UMEET IMIPHUMECH.

XuMHUS U )KH3Hb

Ponp xumum B OOeCmiEYeHHH SKOJOTUYECKOW, DHEPreTUYECKON M MHIEBOW O€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIHil.

[IpencraBnenust 00 OOIMIMX HAYYHBIX MPHHIUIAX MPOMBIIUIEHHOTO TOJXYYCHHS BaKHEHUIITUX
BEIIECTB.

UenoBek B MHpE BEHIECTB M MaTEPUATIOB. BAKHEHINIME CTPOWUTEIBHBIE MaTepHAIbI,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalibl Jis 3JIEKTPOHMKH,
HaHOMAaTepHAallbl, OpPraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUSI.



XuMUS U 310pOBbE YeNIOBEKa: MpaBuia HCIOIb30BaHUS JIEKApCTBEHHBIX IMPernapaToB, MpaBuia
0€30MaCHOTO MCIOJIF30BAHUS IPENapaTOB OBITOBOI XMMHHU B TIOBCEAHEBHOM KHU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzarust MeXIpeaMETHBIX CBA3CH NPH M3YYCHHH OOINEH M HEOopraHWYecKou xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 MCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MIOHATHUM, SBIAIOIIUXCA CUCTEMHBIMU AJIs1 OTJIEJIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAY4HBIH (DakT, TUIOTE3a, 3aKOH, TEOpUs, aHAIM3,
CUHTE3, KJaccu(UKaIus, IepuoAUYHOCTb, HA0IO/IEHNE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, U3MEPEHHE,
SIBJICHUE.

@dusuka: Marepus, HSHEprusi, Macca, aToM, D3JEKTPOH, IPOTOH, HEHTPOH, HOH, H30TOI,
pPallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opranusM, sKocucTeMa, ouochepa, MaKpo- U MUKPOAIJIEMEHThI, BUTAMUHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

['eorpadus: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonorusa: XUMHUYECKas MPOMBIIICHHOCTb, METAUTypTrUs, HPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuasoB, CETbCKOXO03SIICTBEHHOE TPOU3BOJICTBO, MUIIEBAs TPOMBINIICHHOCTD, (hapMalleBTHYECKast
IIPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUYECKUX IpEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUajIoB, AEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

HaunmeHnoBanme

Ne (undposbie)
pa3fejioB  TeM Kontpoabnbie IIpakTnyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI

pecypcbl

Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM

11

[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopus
CTPOEHUs
OpraHUYEeCKUX
coeTMHEHUN A.
M. bytneposa

https://resh.edu.ru;

Hroro no pazneny

Pa3nea 2. Yraesogopoasnl

2.1

2.2

2.3

2.4

[Ipenenbuble
YIJIEBOAOPOIBI —
aJIKaHbI
Henpenenbubie
YTJIEBOOPOBL:
aJIKCHBI,
aJIKaINuCHBI,
AJIKMHBI

Apomarndeckue
YTJIEBOJOPOIBI
[IpupoaHbie
UCTOYHUKHU
YTJIEBOJOPOJIOB H
ux nepepadoTka

https://resh.edu.ru;

https://resh.edu.ru;

https://resh.edu.ru;

https://resh.edu.ru;

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst

3.1

3.2

3.3

Cnuprel. ®eHon

Anpaeruppl.
KapOonoBsie
KHCJIOTBHI.
Cnoxubie 3¢upbl

YrineBoanl

3

https://resh.edu.ru;

https://resh.edu.ru;

https://resh.edu.ru;



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

13

Hroro no pazneny

Pasnen 4. A3oTcoaep:kain

HE OPraHU4Y€CKHUE COCANHCHUA

AMUHEL
4.1 AMUHOKHUCIIOTHL.
benku

Hroro no pazneny

3

https://resh.edu.ru;

Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

[Tnactmaccsl.
5.1 Kayuyku. 2 https://resh.edu.ru;
Boiokna
Wroro mo pazneny 2
OBIIEE
KOJIMYECTBO YACOB 34 2

I10 ITPOIT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

11 KUIIACC

N HaumenoBanu KosuvecTBo yacoB JJIeKTPOHHbIE
© e pa3eioB H (uudposbie)
n/ Bcer Konrpoabnbl  IIpakTnuyecku
TeM o0pa3oBaTe/bHbI
I e padoThbI e padoThbI
NPOrpamMMbl e pecypcbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue
aTOMOB.
[Tepuonuuecku
Y 3aKOH U
https://resh.edu.ru
11 [lepuonnuecka 3 . :
s cucTemMa ’
XUMHUYECKUX
371€MEHTOB /.
. Menneneena
Crtpoenue
12 BEII[ECTBA. 4 https://resh.edu.ru
' MHoroo0pasue ;
BEILIECTB
13 XuMuueckue 6 1 1 https://resh.edu.ru
peakiuu ;
Wroro mo paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
https://resh.edu.ru
2.1 Mertamiel 6 1 ] :
https://resh.edu.ru
2.2 Hemeranst 9 1 1 ] :
CBsi3b
HeoprasHect https://resh.edu.ru
2.3 X " 2 ]
OpraHNU4YeCKHUX ’
BEIIIECTB
Hroro no pazneny 17
Pazpnen 3. Xumus v :Ku3Hb
31 Xumus u 4 https://resh.edu.ru
KU3Hb ;
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO
YACOB I1O 34 2 3

[NPOI'PAMME
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