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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1Mo XMMHM Ha YpOBHE CpeaHero oOIiero oopazoBaHMs pa3paboTaHa Ha OCHOBE
®depnepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccutickoii deneparuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (eaepanibHOi 00pa3oBaTeNbHOW MPOTPaMMBbl CPEIHETO
obmero oo6pazoanusst (POII COO), npencraBieHHbIX B DeaepalbHOM TOCYAAPCTBEHHOM
obpaszoBarensHOoM cTtangapre COO, ¢ yuérom Konuenmum mpernonaBaHus y4eOHOTO NpeaMera
«Xumus» B 00pa3oBaTesIbHbIX opranusanusx Poccuiickoit @enepaiuu, peaan3yroluX OCHOBHbBIE
o0pa3oBaTe/lbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJIO)KEHUN «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccutiickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMBbI 10 XUMHH, K OINPENEICHUI0 O0IIel cTparerun
00y4eHus, BOCIIUTAHUS U Pa3BUTHsI OOYUaIOLIUXCSA CPEACTBAMH yueOHOro mpeaMeTa «XUMUs IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIenTyaibHble monoxkeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJied, COJepKaHUs, pe3ylbTaToB oOyueHus U TpeOOBaHUI K YpPOBHIO
[OJATOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHHE,  IOJIyduaeMO€  BBIIYCKHHKaMu  00Ieo0pa3oBaTelIbHOMN
OpraHM3aly, SBJSETCS HEOTHEMIIEMON YacThio UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIUM
3TariOM pealln3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHUMHYECKOTO 00pa3oBaHMsA. DTH HEHHOCTH KAacaloTCs IMO3HAHMS 3aKOHOB
npupobl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYphl UEIOBEKa, a TaKKe DKOJIOTUYECKU
000CHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3/10pOBbIO U NMPUPOAHON cpene. Peamusyercs xumuueckoe
o0Opa3oBaHHe O0YYaIOIIMXCS HA YPOBHE CpPEAHEro OOIIero oOpa3oBaHUS CPENCTBAMU Y4eOHOTO
npeaMera «XUMHS», COAEPKAHUE U MOCTPOEHUE KOTOPOrO OMPEEIIEHbI B IPOrpaMMe M0 XUMHUH C
yuéToM crnenu(GuKyd HAyKHd XUMUH, € 3HAYCHUs B MO3HAHUU MPUPOJABI U B MaTepUaIbHOU KU3ZHU
oOmiecTBa, a Takke C Y4ETOM OOIIMX IesNeld W TNPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanun.

XUMHS Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0coOyl0 pOjb B COBPEMEHHOM
UBUJIM3AIMU, B CO3JaHUHM HOBOW 0a3bl MaTepHalbHON KyiabTyphl. OHa BHOCHUT CBOM BKJAJ B
(opMUpOBaHKE PALMOHAILHOTO HAyYHOTO MBILUIEHHUS, B CO3/JaHUE LIEJIOCTHOIO MPEACTABIEHUS 00
OKpY’KaloIlleM MHpe Kak O eIMHCTBE HPUPOJbI U YeJIOBeKa, KOTopoe (GopMupyercs B XUMHUHM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMHU IPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHS CTajla HEOThEMJIEMOM
4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPyaa U *KHU3HHU KaKJOr0 WieHa
oOmiectBa. CoBpeMeHHass XMMHUS Kak HayKa CO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTUI
HalpaBJIeHa Ha pelleHue II00aabHbIX MPoOJIeM YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPBEBO,
HHEPreTUUECKOH, MUILEBOM, IKOJIOrHYECKO 0€301aCHOCTH U OXPaHbl 310POBBS.

B coorBercTBUM ¢ OOMMMHU LENIMH W NPUHIMIIAMH CpeIHEro obuero oobpa3oBaHUs
conepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YpOBEHb HM3Y4YE€HMs]) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOTUMYI0 UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIHEIIHOIO BKJIIOYEHHS B JKHU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocTaBisiIolUMHU MpeMeTa «XUMUs» SIBIAIOTCS 0a30Bble Kypchl — «Oprannyeckasi XUMUs»
u «OO0m1as U HeopraHuveckass XuMHs», OCHOBHBIM KOMIIOHEHTOM COZIEp)KaHUsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCT€Ma 3HaHWM 10 HEOPraHWYECKON XMMHUU (C BKIIOYEHHEM 3HAHHUM H3
oOrmiell XUMUM) U OpraHnyeckod XuMuu. @OpMHUpPOBaHUE JTAHHON CHCTEMBbl 3HAHWH NpPU MU3yYEHUU
npeaMera obecrneuynBaeT BO3MOXKHOCTh PAacCCMOTPEHHSI BCETO MHOr000Opasusi BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUIA XUMUHU.

CtpykTypa comepkanusi KypcoB — «Oprannueckas xumus» U «OOmas u HeopraHudecKas
XUMHS» cPOpMHUpOBaHA B MpOTrpamMMe MO XMMHUHM HAa OCHOBE CHCTEMHOIO MOJX0/a K HM3YUYEHHUIO
yueOHOro Mmatepuana U OOYCIIOBJI€HA HCTOPHUYECKM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUU Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OpraHM4eCKOM XMMHM BELIECTBA
paccMaTpUBAIOTCS Ha YpOBHE KJIACCUYECKOM TEOPUU CTPOCHMSI OpPraHMYECKHUX COEAMHEHUH, a



TaKKe HAa YpPOBHE CTEPEOXMMMYECKHUX W DJIEKTPOHHBIX IMPEACTABIECHUN O CTPOCHHUU BEIIECTB.
Cenenus 00 H3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B PA3BUTUM — OT YIJIEBOJOPOIOB 0O
CIIOKHBIX OHMOJIOTUYECKH AaKTUBHBIX COEAMHEHUH. B Kypce opraHnyeckoil XUMHUHM MOJIy4aroT
pa3Butue cQOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATIHHBIC

MPEJICTABICHUS] O XMMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTHU

CBOWCTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHUs B mpeamere «Xumus» 0a30BOro ypoOBHS paccMaTpUBaETCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO 0OmIero o00pa3oBaHUs TEOPETUUYECKUN Marepual M
dakTosornuecKkue CBEJCHUS O BEIIeCTBaX UM XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias U HeopraHMYecKas XUMHs» OO0Yy4aromIMMcsl MPElOCTaBISIeTCS BO3MOXKHOCTh OCO3HATh
3HaYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJIOJIOTHUECKIX MO3UIIH, TITy0xKe
MOHSTh UCTOPUUECKOE U3MEHEHHE (QYHKIUI 3TOr0 3aKOHA — OT 0000Mmaroneil 10 00bsACHSoIEH 1
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHWIl O BaKHEMIIMX BEILIECTBaX, MX COCTaBe, CTPOCHHM, CBOWCTBAX U
IPUMEHEHUH, a TAKXXE O XMMHUYECKHUX pPEaKLUsAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSIX IPOTEKAHUS
jononHsercs B Kypcax 10 wm 11 KiaccoB 2neMEHTaMH  COAEPKAHMS, HUMEIOIIUMHU
KYJIbTYPOJIOTMUECKUA W MPUKIAJHOM XapakTep. OTU 3HaHUSA CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBS3M XHUMHH C JPYTMMH HayKaMH, pPAacKpbIBalOT €€ poiib B TO3HABATENbHOU U
IIPAKTUYECKON JEATEIbHOCTU YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHUTAaHUIO YBAKEHUS K Ipoleccy
TBOpUYECTBA B O0JIACTU TEOPHUHM U MPAKTHYECKUX MPUIOKEHUI XUMHUH, MMOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH()OPMALMIO M MPUMEHSTh €€ AJs MOMOJIHEHUS 3HAHWN, PelIeHUs
MHTEJJICKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEA0BaTENbCKUX 3azad. B menom coaepkaHue
yuebHoro npeamera «XuUMHS» JAHHOTO YPOBHS M3YYEHHUS OPUEHTUPOBAHO HAa (POpPMHUpPOBAHUE Y
00yJarOIUXCsl MUPOBO33PEHYCCKOW OCHOBBI IS TMOHMMAaHHUS (PMIOCOPCKUX HIEH, TaKuX Kak:
MaTepuaibHOE €IMHCTBO HEOPTraHMYECKOrO0 M OPraHM4YecKOoro Mupa, OOyCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOCHHMEM, MIO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U
pelieHusT MPOTUBOPEUUl MEXIy HOBBIMH (aKTaMd U TEOPETHUYECKHUMH MPEANOChUTKAMU,
OCO3HAHHE POJIM XMMHMHM B DPELIEHUH SKOJOTMYECKHX MpoOsieM, a Takke MpoOieM cOepexeHUs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUNA U MaTepHaJIOB.

B nnane pemenus 3aa4 BOCIUTAHUS, Pa3BUTHS U COLUANIN3ALMH 00YJarOIUXCsl MPUHSTHIE
IPOrpaMMOil IO XMMHMM IOIXOJbl K OIPENEICHUIO COAEPKAHHUA U IOCTPOCHMS IIpeaMeTa
IpelycCMaTpUBAIOT (OPMUPOBAHUE YHHUBEPCAJIbHBIX Y4E€OHBIX JIEHCTBUM, HMeEOHIMX 0a30Boe
3Ha4YeHHE ISl Pa3JInYHbIX BUJOB JIEATEIBHOCTH: pelleHus po0ieM, MOUCKa, aHaInu3a U 00paboTKU
uH(poOpMalii, HEOOXOAUMBIX Jii HPUOOPETEHHs] OMNbITa MPAKTHUUECKONM M HCCIEeN0BaTEIbCKOM
JIeATEIbHOCTH, 32aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUU XUMUHU.

B npaktuke npenosaBaHus XMMUHU Kak Ha YPOBHE OCHOBHOTO 00Illero oOpa3oBaHus, Tak U Ha
YPOBHE cpenHero oOmiero oOpazoBaHMs, NMPH OIpPEICIIEHUN COJEpPKATENbHON XapaKTepUCTUKU
nened W3y4deHMsl TIpeAMeTa HalpaBJIEHHEM MEepBOCTENEHHOW 3HAYUMOCTU  TPaJULMOHHO
npu3Haércst  (POpPMHpPOBAHHME OCHOB XHMHYECKOM HayKM Kak O0JJaCTM  COBPEMEHHOIO
€CTECTBO3HAHHUS, IPAKTUUYECKOM JIEATEIHHOCTH YE€JIOBEKAa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOI
KyIbTypbl. C METOIMYECKOM TOUYKM 3pEHHSl TAaKOM IMOAXOA K OINPEACICHUIO ILeled H3y4eHHs
IpeMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHs TJIABHBIMU LEISIMU H3y4YeHHUs Mpeamera «XuMus» Ha
6a3zoBoM ypoBHe (10-11 ki1.) ssBISIFOTCSL:

— (QopMHpOBaHUE CHUCTEMBbl XUMHYECKUX 3HAHMN KaK BaKHEWIIEH COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOU IJieXkKaT KITIOYEBbIE MOHSATHS, (DyHIaMEHTaIbHBIC
3aKOHbl U TEOPHUHM XHMHH, OCBOEHHUE SI3blKa HAyKH, YCBOCHHE M IOHMMaHHE CYUIHOCTU
JOCTYIHBIX O000OIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJIEHHE C HCTOpPHEH HX
pa3BUTHUS U CTAHOBJICHMUSI,

— (¢dopMHpOBaHHME U pa3BUTHE TNPEJCTABICHUNH O HAYYHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIuil, HEOOXOAUMBIX ISl TPUOOPETCHHs] YMEHUN OpPUEHTHPOBATHCS B MHUPE



BEUIECTB M XHUMHUYECKHX SBJICHUH, HMMEIOIIUX MECTO B TMPHUPOAE, B MPAKTUUYECKOH U
MMOBCEAHEBHOM XU3HU;

— Dpa3BUTHE YMEHHH U CIOCOOOB JEATENBHOCTH, CBA3AHHBIX C HAOJIIOAEHHEM M OObSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOII0ICHUEM ITPAaBHII O€30M1aCHOT0 OOPAIEHHS C BEIECTBAMH.

Hapsiny ¢ atuMm, copepxarenbHas XapakTEepUCTUKA L€JIed M 3ajad M3ydeHUs IMpeaMeTa B
porpaMMe Mo XMMHHM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUHM C HOBBIMU MPUOPUTETAMHU B
CUCTeMEe cpeaHero obmiero oOpasoBanus. CeroaHs B MPENOJaBaHUU XUMHH B OOJbBINCH CTEIIEHU
OTIaéTCs MpeNoYTeHIE MPAKTUYECKON KOMIIOHEHTE COiepKaHUsl 00y4eHHs, OpDUEHTUPOBAHHON Ha
MOJrOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHON OpraHU3aIiy, BIAJACIONIEr0 He Ha0OpOM 3HAHMH,
a (QYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSIMH AaKTHBHOTO MOJNyYEHHS
3HaHUW U IPUMEHEHUS UX B PEaJIbHOM JKU3HU JUIsl PEILICHUS IPAKTUUECKUX 3a7auy.

B cBsi3u ¢ 3TUM NpU U3yYeHUU NpeaMeTa « XUMUS» TOMUHHUPYIOIIee 3HaUeHHE MPUoOpETatoT
TaKHe LN U 334, KaK:

— ajanrtanus oOy4arouMxcs K YCJIOBHMSIM JUHAMHUYHO Ppa3BHUBAIONIETOCsl MUpa, (HOpMHUpPOBaHHE
MHTEJJICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TPHUHSATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX XU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

— (opmupoBaHue y 00ydarOMMXCAd KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIUMN), MMEIOITNX
YHHMBEpPCAIbHOE 3HAUEHUE JJIS Pa3JIMYHBIX BUJOB JESATEIHOCTH: PEIIEHUs MpoOieM, Moucka,
aHanuza 1 o0paboTku MHGOpPMaIMU, HEOOXOAUMBIX JJIsi IPHOOPETEHUsI OMbITA ACSITENbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHUM XMMHMM, a TakKXKe JUIsl OLEHKU C MO3ULUN
9KOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB M XMMHUYECKUX IPOIECCOB Ha
OpraHM3M 4YeJIOBEKa U MPUPOAHYIO CPENY;

— Dpa3BUTHE TO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYaJlbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00y4aromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETaTh HOBbIE 3HAHUS 10 XUMHH B
COOTBETCTBUU c YKU3HEHHBIMU HOTPEOHOCTSAMY, HCII0JIb30BaTh COBpEMEHHbBIE
WH(GOPMAILIMOHHBIE TEXHOJOTHHU [l TMOMCKAa M aHaliu3a y4yeOHOW M HaydyHO-TIOMYJISAPHOM
MH(pOpMaLUU XUMUYECKOTO COAECPIKAHMUS,;

— (¢dopMUpOBaHHE U PaA3BUTHE Yy OOYYAIOIIMXCS ACCOIUMATHUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJI0AaTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOOUMBbI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEIECHUN XUMUYECKOT0 3KCIIEPUMEHTA;

— BOCHHUTaHHUE Yy 00ydaroumxcs YOeKAEHHOCTH B TYMAaHHCTUYECKON HampaBIIEHHOCTH XUMMH, €€
BXHOW pONM B pEIICHUU TINOOATbHBIX MPOOIEM PpalMOHAIBHOTO MPUPOIONOIH30BAHMUS,
MOTIOJIHEHUSI SHEPTeTUYECKUX PECYpCOB U COXPAHEHMs MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS
HEOO0X0MMOCTH OEepeXHOro OTHOUIEHHWs K TPUPOAE U CBOEMY 3I0pPOBBIO, a TaKxke
IPUOOPETEHUsI OIbITa HCHOJIb30BAHUS IMOJYYEHHBIX 3HAHUN JJI TNPUHATUS TPaAMOTHBIX
peIIeHUi B CUTYAIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSMHU.

B yueOHOM miaHe cpeagHero o0miero odpazoBaHus HpeaMeT «XuMus» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeaIMeTHOI obnacTu «EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

OOmiee 4uciaO YacoB, OTBENEHHBIX JI M3YYEHHS XUMHH, Ha 0a30BOM YpPOBHE CPEIHErO
oOmiero oopa3oBanus, coctapmusieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kmacce —
34 gaca (1 gac B Henemo).

COILEPKAHUE OBYYEHUSA
10 KJIACC

OPI'AHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHmdeckoll XMMHMH: €€ BO3HMKHOBEHME, Pa3BUTHE U 3HAYCHHE B IOIYYCHHH
HOBBIX BEIIECTB U MaTepHaJIOB. TeopHsi CTpOEHUsI OpraHudeckux coequHeHnid A. M. byrneposa, eé
OCHOBHBIE TOJIOXKeHUA. CTpYKTypHBIE (POPMYJIBI OpraHWYecKUX BemlecTB. ['omosorus, usoMepus.
XUMHYecKas CBSI3b B OPraHUUYECKUX COETMHEHUSX — OJUHAPHBIE U KPAaTHBIE CBA3H.



[IpencraBiaenne o kiacCUpUKaLMKM OpraHUYECKUX BellecTB. HomeHkiaTypa opraHMuYecKux
COEIMHEHUN (cHCcTeMaTHYeCKasl) U TPUBUAIBHBIE HAa3BaHUS BAKHEHIIMX IPEICTaBUTEIEH KJIaccoB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHUS BELIECTB U MX IPEBpAILEHUIN: O3HAKOMJIEHHE C
o0Opa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKUX BEILECTB, HAOIIOAEHNUE U ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAILEHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, TIOMOJIOTMYECKHN psan. MeraH M 3TaH — MNpOCTEHIINe
IPEJCTaBUTENIN AJIKAHOB: (PU3MYECKHE U XMMHUUYECKHE CBOMCTBA (PEaKLMU 3aMELCHUs U TOPEHUs),
HaXO0XJ/IEHUE B IPUPO/IE, IOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTHYECKHM pAX. OTWIEH U INPONUIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJKCHOB: (pU3MUYECKMe M XHMHUYECKHE CBOMCTBAa (peakuuu TUAPUPOBAHHSA,
rajJJoreHUpPOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3alluN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u mMermwnOyraaueH-1,3: cTpoeHHe, BaKHEHMIINE XHUMHYECKHE
cBOMcTBA (peakuus noaumepusanun). [losydyeHre CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMYECKUM Psil. ALIETUIIEH — MIPOCTEHIINI
IPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHE, (PHU3MUECKHE M XUMHYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHHe, (PHU3MUYECKHE M XHMHUYECKUE CBOMCTBAa (peakuuu
raJIoOTCHUPOBAHUS M HUTPOBAHHUsA), MOJNYyYEHHE M IpUMEHeHue. Jonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuueckue ceOUCMBA (peakyuu 2anro2eHUposanus U HUMpOGAHUs), NOLYYeHUe U
npumenenue.  TOKCHMYHOCTb  apeHOB. ['eHermueckas CBA3b  MEKIY  YIIIEBOJOPOIAMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble MCTOYHUKU YTIIEBOAOPOAOB. IIpupoaHbIi ra3 M momyTHbIE HE(TSHBIC Ta3bl.
Hedtb n e€ npoucxoxaenue. CrnocoOsl nepepaboTku He(TU: MeperoHka, KPeKUHI (TEpPMUYECKUH,
KaTaIMTHIECKuil ), muponn3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B IIPOMBIIICHHOCTH
U B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUS BELIECTB U MX IPEBpAlllEHUI: O3HAKOMJIEHHE C
o0Opa3laMu Iu1acTMacce, KaydyykoB M pe3uHbl, koutekuuu «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJIOT€HONPOU3BOJIHBIX, IPOBEJIEHUE NPAKTHYECKOW paboThI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruucnenust mo ypaBHEHUIO XUMHUYECKON peakIiu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEleCTBa UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OAHOIO U3 UCXOTHBIX
BEIIIECTB WU NPOYKTOB PEaKIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHEHHUs

[IpenenpHble OJHOATOMHBIE CHMPTHL. MeETaHONI M 3TAHOJ: CTPOEHHE, (U3UYECKHE U
XUMHYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMM METaJUIaMM, TaJOI€HOBOJAOPOJAaMH, TOpEHUE),
IpUMEHEeHNEe. BogopoaHble CBA3U MEXy MOJIEKYJIaMU CIIUPTOB. [IeficTBHE METaHONIAa U DTaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHoroaToMHble CHHUPTHL. OTUJICHIVIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe U
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU METAJUIaMU, KaUeCTBEHHAas PEakius Ha
MHOrOaTOMHBIe crupThl). J[lelicTBue Ha opraHu3Mm 4enoBeka. I[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@deHoJI: CTpOeHHE MOJIEKYIIbI, (PU3NYECKue U XMMUYEeCKHe CcBOiicTBa. TOKCHMYHOCTH (heHoa.
[Tpumenenue enona.

Anpreruasl M kemoHwvl. DOpManbAETH]l, alETAIbICTHA: CTpPOCHHE, (U3HUECKUue U
XUMHYECKHE CBOMCTBA (peakUMM OKHUCICHHS M BOCCTAHOBIIEHHUS, KAYECTBEHHBIE PEAKIUH),
MIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHCIOTHl. MypaBbUHas M YKCYCHas KHCJIOTHI:
CTpoeHue, pU3NUecKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, 0oOIIME JUIS KiIacca KUCIOT, peaKius
sTepuduKanmMu), TModydeHue U npuMmeHeHue. CTeapuHOBass M OJIGMHOBAas KHUCIOTHI Kak




MPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE NECUCTBUE.

CrnoxHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApPONN3 CIOXKHBIX 3(QHUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue )xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, KiaccupuKalus yrieBoJoB (MOHO-, TU- W MoJHcaxapujbl). [roko3a —
NPOCTEHIIMKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbI, (U3UYECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcugoM meau(ll), okucienne aMmMuadyHbIM pacTBOPOM OKCHJA
cepeopa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXIECHUE B NPHUPOJIE, NPUMEHEHHE,
ouosnoruueckas posib. @otocunres. PpyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemnonio3a Kak NpupoAHble noiauMmepbl. CTpoeHue Kpaxmana U LEJUIH0JI03bI.
®uznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaYeCTBEHHAs peakus ¢ HOJI0M).

OKCIIEpUMEHTAIbHbIE METO/bl H3y4Y€HUs BEUIECTB M MX NPEBPAILLECHHI: IPOBEACHUE,
HAOJII0JIEHUE U OIIMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKucieHHe dTaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumojeiicteue riunepuna c¢ ruapokcunom menu(Il)), ampaeruaoB (okuciaeHue aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) m ruapokcumom memu(Il), B3ammonelicTBue kKpaxmana ¢ HOIOM),
IIPOBEJCHUE NPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrble 3amaumn.

Boluncnenus no ypaBHEHMIO XMMHUUECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIeCTBA WU MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A30TcoaepKalle OpraHnyecKue COeAMHEHUSI.

AMUHOKHUCIOTHl Kak aM(OTepHble OpraHudyeckue coeiauHeHus. Ousnueckre u XUMUYECKUE
CBOICTBAa aMHMHOKHCIOT (Ha TpuUMepe TIuluHa). buonmormyeckoe 3HAY€HHE AMHHOKUCIIOT.
[TenTupasl.

benku kak nOpuUpoOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHasi, BTOpUYHAs W
TpPEeTUYHAs CTPYKTypa OenkoB. XWMHUYECKHME CBOWCTBAa OCNMKOB: THIPONH3, JEHATypaIus,
KauyeCTBEHHbBIE PEeaKIIMK Ha OETKU.

DKCIepUMEHTATbHBIE METOABl M3YyYEHHsI BEIIECTB M WX NPEBpAIlCHW: HAOIIOJCHHE U
OTHCaHKE JIEMOHCTPALMOHHBIX ONBITOB: JA€HATYypalus OENKOB MpU HAarpeBaHHUM, IIBETHBIE PEaKIUH
OenKoB.

BbicokomosIeKyIsIpHBIC COCIUHEHHSA

OcCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COEAUHEHHMN: MOHOMEp, TIOJIMMEp,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJMMEPHU3ALNH, CPEAHAS MOJIEKYJIsApHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEpU3alusl U MOJMKOHACHC Al

OKCHEpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M MX IPEBPAILCHUN: O3HAKOMIICHHE C
oOpa31LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaMEeTHBIX CBsi3ed MpH M3ydyeHUM opranuyeckol xumuu B 10 kiacce
OCYILIECTBIISICTCSI 4Yepe3 HCIOJIb30BAaHHE Kak OOIIMX €CTeCTBEHHO-HAy4YHBIX IOHATUH, Tak U
MOHSITUMH, SABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE OHATHUS: SIBIIEHHE, HAYUHBIA (hakT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHaJIM3, CUHTE3, KiacCU(UKAIUs, NEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpPEeHHE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®duznka: Matepusi, SHEprusi, Macca, aToM, JEKTPOH, MOJIEKYyJa, YIHEPreTUUECKUN ypOBEHbD,
BEIIIECTBO, TEJO0, 00bEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3NUECKHE BEIMYMHBI U €IUHUIIBI UX
H3MEpEeHMUS.

Buonorusi: xnerka, opraHusMm, Ouocdepa, OoOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, (PepMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMble, TOIUIUBO, PECYPCHI.

TexHonorust: MuIIeBble MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOLIUE CPENCTBA,
JIEKaPCTBEHHBIE U KOCMETHUYECKHE IpenapaTsl, MaTeprallbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.



11 KIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuii  3ieMeHT. AtoMm. Sfnpo aromMa, H30TONbBI. OJEKTPOHHAs  000JO0YKa.
DHepreTHyeckre ypoOBHH, MOMYPOBHH. ATOMHbBIE opOuTaiu, s-, P-, d- 3meMeHTbl. OCOOCHHOCTH
pacripesiesieHus] 3JEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

Ilepnonnueckuin 3akoH u llepuoguyeckas cucrema xumuyeckux i3neMmenros JI. U
MenpneneeBa. CBsi3b IEpUOANYECKOr0 3aKoHa U [leproauyeckoil cucteMbl XUMHUYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHOW TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWCTB XMMHUYECKHX AJIEMEHTOB U 00Pa3yeMbIX HMHU MPOCTHIX M CIOXKHBIX BEIIECTB 110 TPYIIaM U
nepuoiaM. 3Ha4eHHe MePUOJUYECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XuMUYecKas CBA3b. BHIbl XHMHUYECKOW CBS3M (KOBaJIEHTHAas
HEeNoJIsipHasl W TMOJIsIpHAsi, WOHHAs, MeTauindeckas). MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOM
XUMHUYECKON CBsi3U (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BalleHTHOCTH.
DIIEKTPOOTpULIATENBLHOCT. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHSA. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTe o gucnepcHbIX cucrteMax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coenvHeHui. HoMmeHkIIaTypa HEOpraHHYECKHUX BEIIECTB.
['eneTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, IPUHAUIEKAIINX K Pa3IMUHbIM KJlaccaM.

Xumuyeckass peakius. Kraccudpukanus XUMHUYECKHMX peakluid B HEOPraHUYECKOH U
OpraHMYECKON XMMMH. 3aKOH COXPAHEHHS MAaCChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPALLEHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CKOpOCTh peakuuu, €€ 3aBHCHMOCTh OT pPa3Nu4HbIX (GakTopoB. OOpaTHUMbBIE pEaKIHU.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIONIME HA COCTOSHHUE XUMHUYECKOI'O PABHOBECHUS.
ITpunnun Jle larense.

OnexTponuTnueckass auccoruanus. CuiibHble M ciaOble 37eKkTponuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpabHas, IIeT0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCrepUMEHTAIbHBIE METO/bl U3YUEHUS BELIECTB U UX MPEBPAILlEHUI: JeMOHCTpaIus TabIuI]
«Ilepnonnueckass cucrema xummdeckux anemeHtoB JI. M. MenneneeBa», u3zydeHue Monenei
KPUCTAIIIMYECKUX PEIIETOK, HAOMIOJEHHE M OINUCAaHUE JAEMOHCTPALMOHHBIX M JIabDOpaTOPHBIX
OMBITOB (pa3yIOKEHUE NMEPOKCHIA BOAOPOJA B NPUCYTCTBUM KaTalln3aTopa, ONPEIECIICHHUE CPENbI
pacTBOpPOB BEUIECTB C IOMOIIBI0 YHUBEPCAJIBHOTO HWHAMKATOpa, pPEaklMU HOHHOTO OOMeEHa),
NpOBE/IEHUE MPAKTUYECKON paboThl «BiusHUE pazauuHbIX (AaKTOPOB HAa CKOPOCTh XMMHYECKOH
peakuum».

Pacuérnrble 3agadu.

Pacuérbl Mo ypaBHEHMSIM XMMHYECKHMX pEaKLWi, B TOM YHUCJIE TEPMOXUMHYECKHE PACUETHI,
pPacu€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. Ilonoxxenne HemeramwioB B llepnoanueckoil cucremMe XMMHUYECKUX IJIEMEHTOB
.. MenneneeBa u OCOOCHHOCTH CTpoeHHS aToMoB. Du3nyeckue CBOWCTBa HEMETAJUIOB.
ANOoTpOonus HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, hocdopa u yriaepoaa).

XWMHUYECKUE CBOMCTBA BAXXHEHITMX HEMETAUIOB (TajoreHoB, cepbl, a30Ta, (ocdopa,
yriepoja U KpeMHHs) U MX COeIMHEHUN (OKCHJIOB, KHUCIIOPOJCOJAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHU).

ITpuMeHeHne BaXXHENIINX HEMETANIOB M UX COETUHEHHH.

Meramnel. [lonoxxenue metamioB B [lepuoandeckoi cucreMe XuMuyeckux sneMmeHToB [[.U.
MenneneeBa. OcoOEHHOCTHM CTPOEHHUS DJIEKTPOHHBIX OOOJOYEK aTroMoB MeTauioB. OOmiue



¢uszmdeckue cBorcTBa MeTawioB. CIUIaBbl METAIOB. DJEKTPOXUMHYECKUN P HaINPsSHKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUH, Kaldui, KaJblMid, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUM.

O6mue criocoOb! noay4yeHus: MeTauioB. [IlpuMeHneHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METOAbl U3YUCHHS BEIIECTB M WX MPEBPALICHUMN: NU3YUECHUE KOJUICKIIUN
«Mertaisl U CIIaBbl», 00pa3ll0B HEMETAIOB, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, HA0II0IeHUE
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA
AITIOMHUHUS C PACTBOPaMH KUCIIOT U LIEJI0Uel, KaYeCTBEHHbIE PEAaKIIMHU HAa KATUOHBI METAIIJIOB).

PacuérHble 3a1aun.

Pacuérel maccel BeriecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOUIUX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA
BEI[ECTBA) MPOJIYKTOB PEAKIIMM, €CJIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumMuu B 00ecrieueHHUH 3KOJIOTMYECKOM, DHEPreTUYECKON U MUIEBOM 0€30MacHOCTH,
pa3BuUTUU MeAULIUHBL. [IoHSATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKHUX PEAKIIHA.

[TpencraBienust 00 OOIMMX HAYYHBIX MPUHIIMIIAX MPOMBIILICHHOTO TIOTYYCHUS BaXKHEHIIINX
BEIIIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPUATIOB: BAXXHEHIIHUE CTPOUTEIBHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepUalbl, KpacKH, CTEKJIO, KepamMHKa, MaTepHalbl sl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHS M 3I0pOBbE 4YEJNOBEKAa: MpaBHJIa HCIONb30BAHUS JICKAPCTBEHHBIX IIPENapaTos,
npaBmiia 0€30MMaCHOTO MCIIOIH30BAHMS IPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKHU3HH.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBSA3€W NMPU W3Y4EHHM OOLIed M HeopraHuyeckoil xumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSTUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTACIBHBIX MTPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mure ecTecTBEHHO-HAayYHbIE MOHITHS: HAay4YHBIH (haKT, TUIOTE3a, 3aKOH, TEOpUs, aHAJM3,
CUHTE3, KjacCcUpUKAIMsA, NEPUOJUYHOCTh, HAOIIOJCHHE, OSKCIEPUMEHT, MOJICIMPOBAHHE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepusi, DHEPrusi, macca, aToM, dJEKTPOH, MPOTOH, HEWUTPOH, HWOH, H30TOII,
pPaZMoOaKTUBHOCTb, MOJIEKYJA, JHEPreTHUECKUl ypOBEHb, BEIIECTBO, TENO, O0BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMUUHBI U €IUHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knetka, opraHu3M, OJKOCUCTeMma, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.

TexHomoTUsI: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUTYprus, MPOU3BOJCTBO CTPOUTEITHHBIX
MaTepHuaos, CEeIbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUILIEBAs MIPOMBIILIIIEHHOCTb,
dapmareBTUYECKasi MPOMBIIIIIECHHOCTD, TPOU3BOACTBO KOCMETUYECKHUX MPEMapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB, 3JIEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOIIUMUCS
MporpamMM CpeHero oO0mero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM H TMPEIMETHBIM).
HayuHo-meToanueckoit 0CHOBO# i pa3pabOTKU IIIAHUPYEMBIX PE3yIbTATOB OCBOSHHS MPOrpaMM
cpemHero o0miero o0pa3oBaHUs SBISETCS CHCTEMHO-ESTENFHOCTHBINA TTOIXOI.

B cooTBEeTCTBUM € CHCTEMHO-AECSATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS IMpeIMeTa «XUMHUs» Ha YPOBHE CPEeHEro oOuiero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNE!

— OCO3HaHHE OOYYAIOMIUMHCS POCCUUCKOM TPaXTAaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIIPEIETICHUIO;
— HaJIWYUE MOTUBAIMU K 00yUEHUIO;



[eJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHHX YOEXKICHHH JUYHOCTH Ha OCHOBE KIIFOYEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAAULIMA 0a30BOM HAYKH XUMUU;
TOTOBHOCTb U CIIOCOOHOCTh OOYYaIOIIUXCSI PYKOBOJCTBOBATHCSI B CBOCU JESATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKaMH, NPHUCYIIUMHU LEJIOCTHOW CHUCTEME XHUMHUYECKOIrO
o0pa3zoBaHus;
HaJU4Kie MPaBOCO3HAHUS DKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTAaBUTh LIETU U CTPOUTH
JKM3HCHHBIC IJIaHEL.

JIngHOCTHBIE PE3YJITATHl OCBOCHUS IIPEIMETa « XUMHUSI» JOCTUTAIOTCS B €IMHCTBE YUCOHOU 1

BOCIIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKMMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M MJleaJlaMH  POCCUHCKOT0 TI'pakJaHCKOro OOLIecTBa,
IOPUHATHIMEH B OOIIECTBE HOPMAMHM M NpPaBUJIAMU TOBEACHUS, CHOCOOCTBYIOUIMMH IPOILECCaM
CaMOIIO3HAHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYarOIIUXCSl.

JIMdHOCTHBIE PE3YyNbTATHl OCBOCHUS NpeaMeTa «XUMHUS» OTPAKAT CHOPMUPOBAHHOCTH

OTIBITA ITO3HABATEIIPHON U MPAKTHUYECKOU JIEATEILHOCTH 00YUYaIOIINXCS 110 Peai3allii MPUHATHIX B
00IIIeCTBE LICHHOCTCH, B TOM YHCJIC B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:
OCO3HaHUS OOYYalOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0OSI3aHHOCTEH, YBa)KEHUS K
3aKOHY W MPABOTIOPSIKY;
NPEJCTaBICHUS O CONHUAIBHBIX HOPMax M MpaBHJIAX MEXKIHMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE;
TFOTOBHOCTH K COBMECTHOM TBOPYECKOM MIESITENbHOCTH IPU CO3/IaHUU Y4YEOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a7a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,
CIIOCOOHOCTH NMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI IPYTUX MpU
AHaAJIN3€C Pa3JIMYHbIX BUIOB yqe6H0ﬁ JACATCIIBHOCTH,

2) NATPUOTHYECKOT0 BOCTIMTAHMS .
ONCHHOCTHOI'O OTHOMICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICAUTIO OTEUECTBEHHOU XUMUHU;
YBAXXCHHUA K IPOLUECCY TBOPUYCCTBA B oOJactu TCOPHUH WU MPAKTUYCCKOIO NPpUMCHCHHA XUMHH,
OCO3HaHHA TOIro, 4YTO MOOCTHXKCHUSA HAYKW CCTb PE3YyJIbTaT AJIUTCIIbHBIX H&6JIIOIICHPII>1,
KPOMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;
HHTEPECCAa N TO3HABATCIIbHBIX MOTUBOB B ITOJYUCHUHN U NOCICAYIOIIEM aHAJIN3EC I/IH(l)OpMaHI/II/I (0]
NEPCAOBBIX TOCTHIKCHUAX COBpCMeHHOI;'I OTE€UYECTBEHHON XHUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHMA,;
CIIOCOOHOCTH OICHUBATh CUTyalluH, CBA3AHHLIC C XUMHUUYCCKHUMHU SABJICHUAMHU, U IIPHUHHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,
TOTOBHOCTU OIIEHUBAaTh CBOE TIOBEJCHHE U TMOCTYNKM CBOMX TOBapHIled ¢ TMO3HUIMN
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmMupoBaHus KYJIbTYPHI 310POBb:
MOHUMAaHHUs I[EHHOCTEH 370pOBOTO M Oe30MmacHoro obpaza IKWU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;
coOrofieHusI TpaBuIl 0€30MacHOTO OOpPAIEHHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U
B TPYAOBOH JI€ATEIHHOCTH;
IMMOHUMAaHH [IEHHOCTU IMPAaBUJI HHAWBHUAYAJIBHOT'0 W KOJIJICKTUBHOT'O 0e30macHoro IIOBECACHUS B
CUTyalUAX, YTPOXKAKOIIUX 3J0POBBIO U KU3HU JIIOJIEH;
OCO3HAHUS TIOCIEACTBUA ¥ HENPUATHS BPEIHBIX TMPHUBBIUEK (YHMOTPEOIEHUS aIKOTOJs,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOrO BOCIUTAHMS:
KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  y4e€0HO-HMCCIENOBATEIbCKOW  JIESATEIBbHOCTH,
O0ILIECTBEHHO I0JIE3HOM, TBOPUECKOHN U APYTUX BUAAX JESITEIbHOCTH;
YCTaHOBKH Ha AKTHUBHOC ydacTtue B pEeIICHUN MPAKTUYCCKUX 3a1a4 COHI/IaJ'IBHOI\/'I
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);



MHTEpeca K MPaKTHUYECKOMY U3YUYEHHIO Mpodeccuil pa3TuyHOro poja, B TOM YUCIIE Ha OCHOBE
MIPUMEHEHUS TPEAMETHBIX 3HAHUM M0 XUMUU;
YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaraM TPYJI0BOM N€SITeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHOW TpaeKTopuu oOpa3oBaHwus, Oymaymieit
npodeccuu U peanu3ali  COOCTBEHHBIX JKU3HEHHBIX IUJJAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:
9KOJIOTHYECKH 11€JIECO00pPa3HOr0 OTHONICHUS K MPUPOJE, KAaK HCTOYHHUKY CYIIECTBOBaHUS
JKH3HH Ha 3eMiIe;
MOHMMAHUS TJIO0AILHOTO XapakTepa SKOJIOTHYECKUX NpPoOJieM, BIHSHHS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;
OCO3HAHUSA HEOOXOJMMOCTH HCIIOJNb30BAHMS JOCTHXKEHUH XHMHM [UIsl PELICHHs] BOIPOCOB
palMOHAIBLHOTO MPUPOIONOIH30BAHNS;
AKTHUBHOTO HENPUSTHS JECHCTBUM, TPUHOCAIINX BPE OKPYKAKOIIEH IPUPOIHON cpee, yMEeHUs
MPOrHO3UPOBATh  HEOJArOMPUATHBIE  SKOJIOTMUYECKHE  IMOCIEACTBUS  IPEeIIPUHUMAEMBbIX
JIEMCTBUM U NIPENOTBPALLATD UX;
HaJU4Msl PA3BUTOIO HSKOJOTMYECKOI'O MBIIUICHHS, 3KOJIOTHYECKOM KYJIbTYphl, OIBITA
JIEATEIbHOCTH  SKOJIOTMUECKOW HAINpaBJIE€HHOCTH, YMEHHUS pPYKOBOJACTBOBAaTbCA HUMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOW IPAKTUKE, CIIOCOOHOCTH MU YMEHUs
AKTHUBHO MPOTHUBOCTOSTH UJICOIOTUU XeMOhoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:
c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTHKU;
MOHUMAaHUsA CHenu(UKH XUMHUM KaK HayKd, OCO3HaHus €€ poiu B (POPMHUPOBAHUU
PaLMOHAJILHOTO HAYYHOT'O MBILIUIEHHUS, CO3aHUH LIETIOCTHOTO MPECTABICHUS 00 OKpYXKaloIIeM
MHUpE KakK O €JUHCTBE NPHUPOAbl M YEIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
petieHun mpo0IeM COXpaHeHUs! TPUPOTHOTO PABHOBECHS;
yOexXAEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUU Ui COBPEMEHHOH IMBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HANpaBIEHHOCTH M BaKHOM PONU B CO3JIaHUM HOBOW 0a3bl MaTepUalbHOMN
KYJIbTYpHbI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOMYHMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MHINEBOM M HSKOJIOTMYECKOHW O€30MacHOCTH, B PAa3BUTUU MEAUIIMHBI,
o0ecreueHnH YCIOBUH YCTIEITHOTO TPyAa M SKOJIOTHYECKHA KOMGPOPTHON KUZHH KaXKIOTO YiIeHa
00111eCTBA;
€CTECTBEHHO-HAYYHOM  TPAaMOTHOCTH: TMOHHMMAHHS  CYHNIHOCTH  METOJOB  TIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIB30BaTh MOJyYaeMble 3HAHUS JIJIs
aHanM3a M OOBSICHEHMS SIBICHUN OKPYXAIOMIETO MUpPAa U MPOUCXOIANINX B HEM HM3MEHEHHIA,
yMEHUs JienaTh OOOCHOBAaHHBIC 3aKJIIOUECHMS] HAa OCHOBE HAyUHBIX (AKTOB U HMEIOIIMXCS
JTAHHBIX C LEJbI0 MOTYYEHUs JOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CaMOCTOSITEJIPHO HMCIOJIB30BaTh XMMHYECKUE 3HAHUS ISl PEIIeHHs] TMpoOJeM B
peaNbHBIX KU3HEHHBIX CUTYaLUX;
MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON eI TENbHOCTH;
TOTOBHOCTH M CIOCOOHOCTHM K HENpPEephIBHOMY OOpa30BaHMIO M CaMOOOpa30OBaHMIO, K
AKTHBHOMY TIOJIYYEHUIO HOBBIX 3HAaHUW TI0 XHMHUH B COOTBETCTBUU C IKU3HCHHBIMHU
NOTPEOHOCTAMU;
MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpodecCHOHaATbHON AeITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI
MertanpenmMeTHbIe pe3yIbTaThl OCBOSHHS YUeOHOTO MpeaMeTa « XUMUsS» Ha YPOBHE CPETHETO

001rero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC  OJIA (I)OpMI/IpOBaHI/I}I MHPOBO33PCHUA 06y‘laIOIJ_[I/IXCH MCKIAUCHTUIIIIMHAPHBIC
(MC)KHpC,Z[MCTHBIC) O6IJ_ICHay‘-IHBIC MOHATHA, OTpaXaromuc MNEIOCTHOCTH Haquoﬁ KapTUHBL
MHpa " CHeHI/I(l)I/IKy MCTOAOB IMO3HAHUsA, UCIOJB3YEMBIX B CCTCCTBCHHBIX HayKax (MaTepI/ISI,
BCIICCTBO, OSHEpPIHUsA, ABJICHHUC, NPOLCCC, CUCTEMA, Hay‘-IHBIfI (I)aKT, MIpUHIKII, THUIIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIICOBaHWE, HAONIOJCHUE, M3MEPEHHE, SKCICPUMEHT H
Jpyrue);

— yHHUBEpCalbHBIC y4deOHBIC JCUCTBUS (ITO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHEIC),
obecrnieunBaronie  GopMHpoBaHHE  (DYHKIIMOHAIBHOH  TPAaMOTHOCTH W COIMAIBHOU
KOMIIETEHIIH 00y4aroImuxcs;

—  CIOCOOHOCTH oOyJaronuxcs HCII0JIh30BaTh OCBOCHHBIC MEXIUCITUTUIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWS M YHHBEPCAIbHBIC Yy4eOHBIC ACHCTBUS B TO3HABATEIBHON U
COLIMAJIbHON IIPAKTHKE.

MeranpeaMeTHbIe  PE3yJbTaThl  OTPAXAIOT OBJIAJICHUE YHUBEPCATBbHBIMU  y4COHBIMH

MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBjajieHHe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU /IEHiCTBUSIMH:
1) 6a3oBble JIOTHYeCKHe TeCTBUSA:

— CaMOCTOSTENBHO  (OPMYIUPOBaTh M  AKTyaJIU3HpPOBaTh NPOOJIEMy, BCECTOpPOHHE ¢
paccMaTpHuBaTh;

—  ONpeAeNsATh LN IeATEIHHOCTH, 3aaBasi MapaMeTPhl U KPUTSPUHU UX TOCTHKEHUS, COOTHOCUTh
Pe3yIbTaThI ACSITEILHOCTH C TIOCTABICHHBIMU IIEJISIMH;

— HCIIOJb30BaTh IIPU OCBOCHHMM 3HAHWUW TPUEMBI JIOTUYECKOTO MBIINUICHHS — BBIICIATH
XapaKTepHble TMPU3HAKU TMOHATHUM M YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OTJICIBHBIX (DAKTOB U SBJICHUM;

— BBIOMpaTh OCHOBAHMS M KPUTEPUH TS KJIAaCCHU(UKAITUU BEIIECTB U XMMUYCCKUX PEaKIU;

— yCTaHaBIMBAaTh MPUYHMHHO-CICICTBEHHBIC CBSA3H MEXKAY U3y4aeMbIMH SIBICHUSIMU;

— CTPOHUTH JIOTUYECKHE PACCYXICHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, 10 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH H MIPOTUBOPEUYUS B PACCMATPUBACMBIX SIBIICHUSAX, (DOPMYIHPOBATH BHIBOIBI H

3aKJIF0YCHUS;
— IPUMEHATH B IPOLECCE IO3HAHUS, HUCIOJIb3yeMble B XMMHUHU CHMBOJMYECKHE (3HAKOBBIE)
MOJIeJH, NpeoOpa3oBbIBaTh MOJEJbHBIE MPEJICTaBICHUS — XHWMHUYECKUH 3HaK (CHUMBOM)

JJIeMeHTa, XUMU4ecKkasi GopMylia, ypaBHEHUE XUMUYECKOM PEaKIUU — MPH PEHICHUH YU4EeOHBIX
MO3HABATENIBHBIX M MPAKTUYECKUX 3aJ]iay, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC MPEICTaBICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

— BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH;

— (¢opMynupoBaTh IIeMd M 3aJauyd  HCCIEJOBaHHUS, HCIIOJIB30BaTh TOCTaBJICHHBIE U
CaMOCTOSITENNLHO cPOPMYITHPOBAHHBIE BONMPOCHI B KAUe€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
TSt GOPMHUPOBAHUSI TUTIOTE3BI TI0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

— BJaJeTh HAaBBIKAMU CAMOCTOATEIHHOTO TUIAHUPOBAHUA W  TPOBEACHHS  yUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOJ0M MpoIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €r0 pe3ysbTar, (OPMYIUPOBATH OOOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHUS, COCTABISITh 00OCHOBAHHBIN OTUYET O TPOAETAHHOM
pabore;

— TpuoOpeTaTh OMBIT YUEHUYECKOW HCCIeI0BATENbCKON U MPOEKTHOW NESTENbHOCTH, MPOSBISAThH
CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY TOWCKY METOIOB PEIICHHS MPAKTHYECKUX
3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS.

3) padora ¢ nnpopmanmeii:

— OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WHGOpMaIuu (HAydHO-TIOMYJIspHAs JUTEparypa
XUMHUYECKOTO COJEep)KaHUs, CIpaBOYHBIC MOCOOMS, pecypchl WHTepHeTa), aHAIU3HPOBAThH
nHpOpPMAIIMIO PA3TUYHBIX BHUJIOB U (OPM TPEACTABICHHUS, KPUTHUYECKH OIICHUBATh €€
JIOCTOBEPHOCThH U HEMPOTUBOPEUUBOCTb;

— (opmynupoBaTh 3ampockl U TPUMEHATH pa3IUYHBIE METOJbI TPH TIONCKE U O0TOOpe
nHpopmaIuu, HeoOX0MMOM TSI BRIMIOJTHEHUST YI€OHBIX 3a/1a4 OMPEIeEHHOTO THTIA;

— TpuoOpeTaTh ONBIT WCHOJIL30BAaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIbHYIO (opMy mpencraBieHuss WHOOpMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPE/ICTBA MPH paboTe ¢ XUMHUECKOW MH(pOpMaLneit:
OPUMEHATh MEXIpPeAMETHbIE (PU3NUECKUe U MAaTEeMaTHYECKUE) 3HAKU U CHMBOJIBI, ()OPMYIIBI,
abOpeBHaTyphl, HOMEHKIIATYPY;
UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMHU A€ CTBUAMM:
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXkJaeMOil TeMbl B XOJ€ JUaliora W/WIU TUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (QOPMYIHPOBATH CBOU TNPEUIOKEHHUS OTHOCUTEIIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;
BBICTYNIAaTh C MpPE3EHTAUUeld pe3yJabTaTOB I03HABATEIbHON JEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHHKAaMU IIPU  BBIIOJHEHUH XUMHUYECKOIO
HKCIEPUMEHTA, MPAKTHUYECKOH pabOThl IO HCCIEAOBAHHIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3zanuyu y4eOHOro MpoekTa U (HOpPMYIHPOBATh BBIBOABI MO pE3yJbTaTaM MPOBEAEHHBIX
UCCIICIOBAaHHN TyTEM COTIIACOBAHMSI MTO3UIIHIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:
CaMOCTOSITENIPHO IJIJAHUPOBAaTh M OCYIIECTBIISATh CBOIO I103HABATEIbHYIO JESTEIbHOCTD,
onpezenss e€ LeIu W 3a7aud, KOHTPOJIUPOBATh U MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aNnrOpUTM JCUCTBUN MPU BBHIOJTHEHUH YYEOHBIX M UCCIIEOBATEIbCKUX 3aJ1ad,
BbIOMpaTh Hanbosee 3(pPeKTUBHBIN cITOCOO UX pelIeHus ¢ YIETOM MOITy4eHHUsI HOBBIX 3HAHUH O
BEILECTBAX U XMMUYECKUX PEAKIUAX;
OCYIIIECTBJISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHaIM3a U CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMUU B TIO3HAHUU SIBJICHUUN TPUPOJbI, B (POPMUPOBAHUM MBIILICHUS U
KYJIbTYpbl JHMYHOCTH, €€ (YHKUMOHAIBHOM TPaMOTHOCTH, HEOOXOIMMOW Ml pelieHus
IPAKTUYECKUX 3aJad M DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHMSI K CBOEMY 3I0pPOBbIO U
IIPUPOJHON Cpene;
BJIQ/ICHUE CUCTEMOM XMMMUYECKHX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHSITHS
(XMMUYECKUI D3JIEMEHT, aToM, JJIEKTpOHHass o00O0JIouKa aroma, MOJIEKYyJa, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpamiéHHasi), MOJIb, MOJSIpHasT Macca, MOJISPHBIM 00BEM, YIJIEPOJHBIA  CKEJeT,
GbyHKIIMOHATBHAS TPYIA, PAAUKaN, U30MEpUs, U30MEPHI, TOMOJIOTHYECKHA Psi, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPO M a30TCOAEpIKALUE COETUHEHHSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIDHbIE COEIUHEHMs); TEOPUM UM 3aKOHBl (TEOpUS  CTPOEHUS
opranuueckux BemectB A. M. bytinepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3BIK XHMHHU; MHUPOBO33PEHYECKHE 3HAHMS, JIEKAIINE B
OCHOBE TOHUMAaHUS MPUUMHHOCTU M CHUCTEMHOCTH XMMMUYECKUX SIBJIEHUH, (PaKTOJIOrMYecKue
CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYYEeHMH U O€30MacHOM MCIIOJIb30BAaHUM BaXXHEHUIIMX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOM 1E€ATEIbHOCTH YEJIOBEKa;
c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE MPU3HAKU TIOHATUH, YCTAaHABIMBATH HX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOINE MOHATHUS IIPU ONMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUI;
c(OPMHPOBAHHOCTh YMEHHMH MCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JUIi COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOH) (hOpMYIT OPraHMUECKUX BELIECTB
U ypaBHEHUI XMMHUYECKUX peakluil, N3rOTaBINBATh MOJIEIN MOJEKYJ OPraHUYEeCKHX BEIIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUSI,;
c(OpMUPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPHUHAJJIEKHOCTh H3YUYEHHBIX OPraHuYeCcKUX
BEUIECTB 10 MX COCTaBy M CTPOEHHUIO K OINpeAeNéHHOMY KiacCy/Tpynne COoelnHEHUuN
(YriaeBoJopobl, KHUCIOPOA U a30TCOJAEpXKAlle COCAWHEHHs, BBICOKOMOJEKYJISPHBIE



COCIMHEHMS), JaBaTh MM Ha3BaHUs mo cuctematudeckoil HomeHkiarype (IUPAC), a Taxke
MPUBOJUTH TPUBHATIBHBIC HA3BaHHS OTACIBHBIX OPTraHMYECKHUX BEIIECTB (STHJICH, MPOIUJICH,
aleTUJICH, STUJICHIJINKONb, TIUIEpUH, (QeHom, (opmanpiaerun, ameraibAerui, MypaBbHHAS
KHCJIOTa, YKCYCHasl KUCIIOTA, OJICMHOBAsI KUCJIOTA, CTEApUHOBAasi KUCJIOTa, III0K03a, (hpyKTOo3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);
c(OPMHUPOBAHHOCTh YMEHHS ONPEACIATh BUAbI XHUMHUYECKOHW CBSI3M B  OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);
c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSTDH MOJOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX BEIIECTB
A. M. bytnepoBa 17151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS;
3aKOH COXpPaHEHHUsI MacChl BELIECTB;
c(OpMHUPOBAHHOCTh YMEHHI XapaKTEepHU30BaTh COCTaB, CTPOEHUE, (PU3UYECKHE U XUMHUYECKHE
CBOICTBa TUIUYHBIX MPEACTABUTENCH Pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH,
9TaH, J3TWJICH, NPOMWIEH, aneTwieH, OyramueH-1,3, meTwiOyramuen-1,3, OeH301, METaHOIN,
9TaHOJI, STUJICHIJIINKOIIb, TIUIEPHH, (DEHOJI, alleTalbJeru]], MypaBbiHas U YKCYCHas KHCIIOTHI,
[JII0KO03a, Kpaxmaj, IeJUTI0JI03a, aMHHOYKCYCHAs KHUCIIOTAa), WLTIOCTPUPOBATh T'€HETHYECKYIO
CBSI3b MEX]ly HUIMH YPaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN C UCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYIT;
c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEpU30BaTh HCTOYHHKHU YTIECBOJOPOTHOTO ChIpbsi (HE(TH,
MPUPOJHBIN Ta3, yroib), CIOCOOBI UX MEePepadOTKH U MPAKTUUYECKOE NMPUMEHEHHE MPOIYKTOB
nepepadoTKu;
c(OpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYMCICHHUS MO XUMHUYECKUM YPaBHEHUSM (MacCChl,
00b€Ma, KOJIMYECTBA HCXOAHOTO BEIECTBAa WM MPOAYKTAa PEaKIUU IO H3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB HIIH IMPOYKTOB PEAKIIIH);
c(OpMUPOBAHHOCTh YMEHHI BIaJE€Th CHCTEMOH 3HAaHHM OO0 OCHOBHBIX METOJAX HAYYHOIO
MO3HAHUS, HCIOJIB3YEMBIX B XUMHUU MPU HM3YYECHUH BELIECTB M XUMHYECKHX SBJICHUN
(HabmoeHne, W3MEpEHUe, OSKCIEPUMEHT, MOJCIHPOBAHUE), HCIOJIb30BATH CHUCTEMHBIC
XUMHUYECKHE 3HAHHS I TPUHATUS pPEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;
c(OpMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBHJIa TOJIB30BaHUS XHMHUYECKOM TMOCYI0M U
1abopaTOpHBIM 000pYIOBaHNEM, a TAaKXKe MpaBuia OOpaIIeHHus C BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIIUSMH 110 BHIMIOTHEHUIO TAOOPATOPHBIX XUMHUUECKHUX OIBITOB;
c(OPMHPOBAHHOCTh yYMEHHWH IUTAHUPOBATh U  BBINIOJHATH XWMHYECKHH OKCIIEPHUMEHT
(TIpeBpalIeHusi OpraHMYECKUX BEIIECTB NMPU HATPEBaHUM, MOTYyYCHHUE dTUIICHA M U3YYCHHUE €T0
CBOWCTB, KAueCTBEHHbIE pEaKIMM OpPraHMYeCKHX BEIIECTB, JeHaTypalus OelKoB IpH
HarpeBaHWH, BETHBIE PEAKIIMH OEIKOB) B COOTBETCTBHU C MPAaBUJIAMU TEXHHUKH 0€30MaCHOCTH
npu oOpalleHuu C BELIECTBaMHU M J1a0OpaTOPHBIM 000PYA0BAaHHEM, MPEACTABIATh PE3YyIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B (OpME 3alncCh YPaBHEHWH COOTBETCTBYIOUIMX pPEAKIUN |
(bopMynHpOBaTh BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;
c(OPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CpefcTBa MaccoBOM nHpopmannu, MHTEpHET U Ipyrux);
c(OpMHPOBAHHOCTh YMEHUI cOOII01aTh MpaBUJla KOJIOIMYECKH LEIecO00pa3HOro MOBeICHHS
B OBITY M TPYIOBOH JEATETHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOLIEH
NPUPOHON CpeJbl, 0CO3HABATh OMIACHOCTH BO3JICHCTBHS HA KUBBIE OPTaHU3MBI OIPEIEIEHHBIX
OpPraHMYeCKUX BEIIECTB, MOHUMAas cMbIca nokazatens I1JIK, moscHATe Ha mpumepax crnocoObl
YMEHBIICHHUS U MPEIOTBPAIECHIS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YeJIOBEKa,
JUIs 00yYaroIuXcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBSI: YMEHHE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOaX MO3HAHUS BELIECTB U XUMUUECKUX SBJICHUH;
JUISL CJIETIBIX W CIa0OBHISIIMX OOYYAIOUIMXCS: YMEHHE HCIIOJBb30BaTh Pebe(hyHO-TOUCHHYIO
cucrteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
11 KJIACC
[TpenmeTHBIE pe3ynbTaThl OCBOCHUs Kypca «O0mast 1 HeopraHHYeCcKasi XUMHSD OTPaXKaroT:



c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHUH B MO3HAHUU SIBJICHUM MPUPOJbI, B (OPMUPOBAHUHN MBILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATIHHOM TPAMOTHOCTH, HEOOXOAWMOW [UIi pELICHHS
MPAKTUYECKUX 3a/lad M JIKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHMSI K CBOEMY 3I0POBbIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CUCTEMON XMMHMYECKUX 3HAHWW, KOTOpass BKJIKOYAET: OCHOBOIIOJIATAOIINE IOHATHSA
(XMMHUYECKUI 3JE€MEHT, aToM, H30TOm, S-, P-, O- 3JIEKTPOHHBbIE OpPOUTAIM AaTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJIAPHBIA OO0BEM, BaJCHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYecKass CBA3b (KOBaJeHTHAs, WOHHAs, MeETaJJIMyecKasi, BOJOPOIHAs),
KpUCTAJZIMYECKAsl ~ pelI€TKa, TUIBl XUMHYECKMX PpEaKLUMi, pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3IEKTPOJUTUYECKAs AUCCOLMALINS, OKHCIUTEIb, BOCCTAHOBUTEINb, CKOPOCThH
XUMHMYECKOM  peakluu, XUMHUYECKOE pPaBHOBECHE); TEOpPUHM M 3aKOHBI  (Teopus
3JIEKTPOJINTUYECKON Jucconuanuu, nepuogudeckuid 3akoH JI. M. MeHneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHHUS M IPEBPALLEHUS 3HEPTUU MPU XUMHUYECKHUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE IIOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM,
dakTosornuecKrue CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJIYYSHHH U O€30MacCHOM HCIIOJIb30BAHUU
BaXHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA;
c(OpMHUPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC MPU3HAKU TMOHITHI, YCTaHABIUBATh UX
B3aUMOCBSI3b, MHCIIOJB30BATh COOTBETCTBYIOUIME IOHATHUS IPU ONHUCAHMM HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHUN UCTIOIB30BaTh XUMUYECKYIO CUMBOJIUKY JJIsi COCTaBIeHUS HopMyI
BEIIECTB M YpPaBHEHHI XMMHUYECKUX peakiui, cucremarndeckyro HomeHnkiarypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHUSI OT/IEIbHBIX HEOPraHUUECKUX BELIECTB (yrapHbli ras, yrileKMCIbIA Tas,
aMMuak, raméHasi U3BeCTh, HeralI€Has U3BeCTb, MUThEBAS COJA, IUPUT U JPYTHE);
c(OpMUPOBAHHOCTh YMEHMM OIpEAEATh BAJEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKUX
AJIIEMEHTOB B COEAMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOM CBsI3U (KOBaJEHTHas,
WOHHAs, MeTaJIn4yecKas, BOJOpPOJHAs) B COCJMWHEHUSX, TUIl KPUCTAIIMYECKONH pPeIéETKU
KOHKPETHOI'O BELECTBA (aTOMHAasi, MOJIEKYJIIpHasi, MOHHAs, METaJLIn4YecKasi), XapakTep CpeJibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COECIUHEHHI;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABINBATh MPHUHAIEKHOCTh HEOPTraHUUECKHX BEIIECTB M0 UX
COCTaBY K ONpEIENEHHOMY KJacCy/TpyIIie COeIWHEHUM (MpOCThle BEIIECTBA — METaJUIbl U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);
c(hopMUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICH Tlepuoanydeckoro 3akona J[. 1. Menpaeneesa u
JEMOHCTPUPOBaTh €ro  CUCTEMAaTU3UPYIOUIYI0, OOBSICHUTEIbHYIO M IPOrHOCTHYECKYIO
byHKIUY;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3IIEKTPOHHOE CTPOEHHE ATOMOB XHUMHUYECKUX
aneMeHToB 1-4 mnepuonos Ilepuonmyeckoir cuctemsl Xumuueckux dsaemeHTtos [J[. .
MeHeneeBa, HUCIONB3Ysl TOHATUS «S-, P-, O-3JEKTPOHHBIC OPOHTANINY», «IHEPreTUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMMHUYECKHUX JIIEMEHTOB U HX
COEIMHEHUH 10 meprojaM U rpymnmnam lleprnoanyeckoi cucreMsl XuMu4ecKux nemeHTos /1. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHNE T€HETHYECKOU
CBSA3M MEXJY HEOPraHMYECKMMH BEIIECTBAMHM C IIOMOIIBIO YPaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKINM;

c()OPMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHYECKHE PEAKIUU IO Pa3InIHBIM
OpU3HakKaM (YMCIY W COCTaBy pEardpylooluX BeIIECTB, TEIUIOBOMY 3(G(eKTy peakuu,
M3MEHEHUIO CTENeHEeN OKHCIeHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKluy, YIaCTHIO KaTalu3aTropa);
c(OpPMUPOBAHHOCTh YMEHHI COCTaBISTh YPAaBHEHUS pPEAKIMi Pa3lIUYHBIX THUIIOB, TOJHBIE U
COKpaIIEHHBIC ypaBHEHUS peaKInii HOHHOTO OOMEHa, YYHUTHIBas YCIOBHS, MPU KOTOPBIX ITH
peakIMy UIYT 10 KOHIA;



c(OpMUPOBAHHOCTh YMEHHIl NMPOBOJUTH PEAKIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX  HEOPraHWYECKWX  BEUIECTB, pACIO3HABaTh  OMNBITHBIM  IYTEM  HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUH pPACKpPbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca 3TUX PEaKIIHii;
c(OPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOH peakiuu OT
pa3NIMYHBIX (AKTOPOB; XapaKTep CMELICHUS XWMHYECKOTO PABHOBECHS B 3aBHCHUMOCTU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEPH30BATh XWMHUYECKHE MPOIECCHI, JIEKAIIUE B OCHOBE
NPOMBIIIJICHHOTO MOJYyYeHHUsS CEpHOW KHUCIOThI, aMMHUakKa, a Takke C(HOPMUPOBAHHOCTD
npejcTaBieHuii 00 OOMIMX HAYYHBIX MPHUHIMIIAX U IKOJIOTUYECKUX MPOoOIeMax XUMHYECKOIrO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHM MPOBOJUTH BHIYUCICHHUS C HCIOJIb30BAHUEM IOHSTHS «MaccoBas
JIOJIsl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHUH I'a30B MPU XUMUYECKUX PEAKIIUIX, MACChI
BEIIIECTBA WJIM 00bEMA T'a30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE UM 00BEMY OJTHOTO
U3 YYacTBYIOIIUMX B pEaKUUU BEIIECTB, TEIUIOBOTO 3¢ (deKkTa peakuuu Ha OCHOBE 3aKOHOB
COXpaHEHMsI MAaCChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPTHH;

c(OpMUPOBAHHOCTh, YMEHHUH COONIOAATh MpaBHJIa TOJIB30BaHUS XMMHUYECKOH TMOCYI0M U
71ab0paToOpHBIM 000PYJOBAaHHEM, a TaK)Ke MpaBuiia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSMHU 10 BBINOJIHEHUIO JJAOOPATOPHBIX XUMHUUECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TIUJIAHUPOBATH M  BBIIOJHATh XHUMHUYECKUH HKCIEPUMEHT
(paznoxeHue TMEepoKCHAa BOJOPOAA B IMPUCYTCTBHM KaTajau3aTopa, OIPEICIIEHUE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCATHHOIO HHIMKATOPA, BIUSHUE PA3IMUHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeakIuH, Peakluyl HOHHOTO OOMEHa, KauyeCTBEHHBIC PEaKINu Ha
cynb(ar-, kKapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHUS, PEUICHHE dKCIePUMEHTAIBHBIX
3a7a4y no temaMm «Metamne» U «Hemertannabl») B COOTBETCTBUM C NpPaBUIAMH TEXHUKH
0e30MacHOCTH TMpU OOpallleHUHd C BEIIeCTBAaMU U JIaOOpaTOPHBIM  00OPYIOBAHUEM,
NPEICTaBIATh PE3yIbTaThl XHUMHYECKOTO OJKCIEpUMEHTa B (QOpME 3aluCH  YypaBHEHHM
COOTBETCTBYIOIIUX peakluil u GopMyIupOBaTh BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB;
c(OpPMUPOBAHHOCTh YMEHMH KPUTHUECKH AaHAJU3UPOBATh XHUMHUYECKYI0 HH(OpMaIHIO,
MOJIyYa€MyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccOoBOW KOMMYyHHKauuu, WHTepHeT u
JPYTHX);

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOAATH MPaBHJIa SKOJOTUYECKH 11€71eCO00Pa3HOT0 MOBEICHUS
B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX COXPAHEHMsI CBOETO 3/I0POBbS M OKpY)Karolleu
IIPUPOIHOM CpeNbl, OCO3HABATH OMACHOCTh BO3JECHCTBHS Ha JKUBBIE OPTaHU3MbI ONPEAEIEHHBIX
BellecTB, NoHUMast cMblch nokaszatens [1IK, nmoscHsaTs Ha npuMepax crocoObl YMEHBIICHUS U
IIPEIOTBPALICHHS UX BPEIHOTO BO3ACUCTBHS HA OPIaHNU3M UYEJIOBEKaA;

JUIsL 00YYarOIIKXCSl C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0POBbS: YMEHHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUI;

JUI CJETbIX W CIa0OBUIAIMX OOYYaIOLIMXCS: YMEHHE MCIIOJIb30BaTh pPeIbe(pHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
Koauecrso wacos JyekTpoHHbIE (IU(PPOBBIE)
Ne o/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kontpoabubie = IlpakTuueckue
Bcero o0pa3oBaTesibHbIE peCypchbl
padoThI padoThI

Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM

. bubunmuoreka [{OK:
IIpeamer opranndeckoit xumuu. Teopus CTpoeHus .

11 OopraHuYecKux coenuHenuit A. M. bytieposa 3 https://lesson.academy-

P a -V BYTIEP content.myschool.edu.ru/04/10

Wtoro no pazneny 3

Pa3nea 2. Yraesogopoasbl
bubunmmoreka [{OK:

2.1 | TlpenenbHble YIIeBOIOPOIBI — ATKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
bubummoreka [1OK:

2.2 = HenpenenbHble yriieBOIOPOIbI: aJTKCHBI, ATKAANCHBI, AJIKUHBI 6 1 https://lesson.academy-
content.myschool.edu.ru/04/10
bubunmoreka [{OK:

2.3 | Apomarudeckue yriieBOI0POIbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
bubummoreka [1OK:

2.4 | TlpupoaHble HICTOYHUKH YTIEBOJOPOJIOB U UX NepepaboTKa 3 1 https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no paszneny 13

Pasznen 3. Kuciopoacoaep:kamnue oprannyeckie coeJuHeHUust
bubunuoreka [1OK:

3.1  Cuuprsr. ®enon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
bubunmmoreka [{OK:

3.2  Anpaeruasl. KapbonoBsie kuciotsl. CliokHbIE 3QUPBI 7 1 https://lesson.academy-
content.myschool.edu.ru/04/10
bubunuoreka LIOK:

3.3 VYrueBoasl 3 1 https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no pazneny 13
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Pa3znea 4. A3oTcoaeprkainiue opranHnyeckue coeIuHeHus

bubumoreka [1OK:

4.1 | AMunHbl. AMUHOKUCIIOTHL. benku 3 https://lesson.academy-

content.myschool.edu.ru/04/10

Hroro mo pazneny 3

Pa3znea 5. BbicokoMoOJIeKYJISIPHbIE COEINHEHUS

bubunmuoreka [{OK:

5.1 TIlmacrmaccel. Kayuyku. BomokHa 2 https://lesson.academy-

content.myschool.edu.ru/04/10

Wtoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 \ 2

11 KJIACC
KoauuecTBO 4yacoB
Ne DJIeKTpOHHbIe (LM (POBHIE)
HanmeHoBaHMe pa3/iesioB H TeM MPOrpaMMBbl Kontpoabsnbie [IpakTuueckue

n/n Bcero o0pa3oBaTesibHbIE PeCypChl

padoThI padoThI

Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM

Crtpoenue atomoB. [lepuoanueckuii 3akon u [lepuonnueckas bubmnmorexa HOK:

11 cucTeEMa XI/IMI/I‘ICCI.(I/IX snemenToB M. 1. Menneneepa 3 hitps://lesson.academy-

T content.myschool.edu.ru/04/11
bubunmmoreka [IOK:

1.2 Crpoenue BemiectBa. MHOr0OOpa3ue BEIICCTB 4 https://lesson.academy-
content.myschool.edu.ru/04/11
bubummoreka [1OK:

1.3 XumuuecKue peakiuu 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no paszneny 13

Pasznea 2. Heopranuueckasi Xumusi
bubunmmoreka [HOK:

2.1 Meramib 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubummoreka [1OK:

2.2 Hewmertamibl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11

2.3 | CBsi3p HEOPTAHUYECKUX U OPTraHMYECKHUX BEIICCTB 2 bubmmorexa [TOK:

' https://lesson.academy-
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content.myschool.edu.ru/04/11

Hroro no pazueny 17
Pa3zgen 3. XuMus u :KHN3Hb
bubummoreka I1OK:
3.1 Xumus 1 )KU3Hb 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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YUYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

— Xwumusa, 10 xmace/ Tabpuensu O.C., OOmecTBo ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenienne»

— Xwuwmus, 11 xmace/ Tabpuwensa O.C., OOmecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mxarenscTBo «IIpocBerienner
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET

- bubwmmmoreka [1OK: https://lesson.academy-content.myschool.edu.ru/04/10

- bubummoreka IJOK: https://lesson.academy-content.myschool.edu.ru/04/11
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