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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojiaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yonux OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS BOCHHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX0/0B K pa3paboTKe NpOorpaMMbl 10 XUMUH, K ONIPEAEIIEHUIO 0011el cTpaTerun
0o0y4deHHs, BOCIIUTAHUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO MpeaMeTa «XHUMUsD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Ha o6aze yemmpa «Touka pocma» obecneuusaemcs peanusayus 00pa308amenbHbIxX
NPOSPAMM eCmecmE8eHHO-HAYYHOU U MeXHOLOSUYECKOl HANPAGIeHHOCHel, Pa3padoOmaHHbiX 6
coomeemcmeuu ¢ mpebOBaAHUAMU 3AKOHOOAMeNbCmea 8 cghepe 00pa308amus u ¢ yuémom
pexomenoayuti Pedepanrvrozo onepamopa yuedHo2o npeomema «Xumusy . Obpazosamenvuast
npocpamMMa no360.J5em UHMezpUpo8ams peanuzyemole n00Xo0bl, CMPYKmMypy U cooepicanue npu
opeanuzayuu obyyenus xumuu 6 10-11 xknaccax, evicmpoennom Ha 6aze 1106020 U3 00CMynHvIX
yuebno-memoouveckux komniexcos (YMK). Hcnonvzosanue obopyoosanus « Touxa pocmay npu
peanuzayuu oantou OI1 nozeonsiem coz0amv ycio8us:

. OJ1s1 pACUUPEHUS COOEPAHCAHUSL WKOTbHO20 XUMULECK020 00paA308aHUSL,

. OJisl NOBbLULEHUS NO3ZHABAMENbHOU AKMUBHOCMU 00VYaAIOWUXCSl 8 eCmecm8eHHO-
HayuHou obracmu,

. 07151 pa3eumus IUYHOCIMU pebEnKa 8 npoyecce 00y4eHUs XUMUU, €20 CHOCOOHOCMel,
Gopmuposarus u y0081emeopeHus COYUAIbHO 3HAYUMbBIX UHMEPECO8 U NOMpeOHOCmell;

. onsl pabomel ¢ 00APEHHLIMU UIKOILHUKAMU, OP2AHU3AYUU UX pPA3GUMU 8

PAa3IUYHBIX 001aCmAX 00pA3068aMeENbHOU, MBOPUECKOU 0esmMeNIbHOCIU .

XuMuyeckoe o0pa3oBaHuE, TIOJy4yaeMOe€ BBITYCKHHUKaMu  oOlIeo0pa3oBaTeabHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM 4YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAallOM PEAM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
LIEHHOCTEH!, MPUCYIIHNX LIETOCTHOIN CUCTeME XMMUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJbL, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl YellOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO U MPHUPOAHON cpelie.
Peanusyercs xumudeckoe oOpa3oBaHue OOydalOUIMXCS Ha YpOBHE CpegHero oOIIero
00pa30BaHUs CPEeICTBAMU YUeOHOTO MmpeaMeTa «XUMHUs», COAECP)KaHUE U IMOCTPOEHUE KOTOPOTro
orpejieNieHbl B MPOrpaMMe MO XUMHH C Yy4€TOM clenu(UKH HayKd XUMUHU, €€ 3HAYeHUs B
NO3HAHUYU NPUPOABI U B MaTEpUAIbHOM >KM3HM OOLIECTBA, a TaKXkKe C y4ETOM OOIMX Ieneil u
NPUHIUIIOB, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSIHHE€ CHUCTEMBI CpeIHEro oOIuero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOM
[MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIUICHHS, B CO3aHUE LIEJIOCTHOTO MPEICTaBICHUS



00 OKpY>KaroleM MUpPE KaK O €IMHCTBE IPUPOABI U YEIIOBEKA, KOTOpOe (POPMUPYETCS B XUMHUHU Ha
OCHOBE ITOHMMAaHMsI BEILIECTBEHHOI'O COCTaBa OKPYXAlOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHO B3auMOZENCTBYsI ¢ IPYTUMH €CTECTBCHHBIMU HAYKaMH, XUMUS CTajla HEOTbEMJIEMON
YacTbI0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHUEM YCIELIHOI'O TPYAa U KHU3HH KaKIOTro
yneHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3WJaTeNIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBieHa Ha pEUICHHE TIII00aJbHBIX NPOOJIeM YCTOMYMBOTO Pa3BUTHSA
YeJI0OBEYECTBA — ChIPhEBOM, SJHEPIreTUUECKOMN, MUIIEBOM, 3KOJIOTHYECKON 0€3011aCHOCTH U OXPAHBI
3I0pOBBA.

B coorBercTBHM ¢ 0OmIMMM LEISIMH M TNPHHLIMIAMH CpeIHEro oOImiero oodpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi yPOBEHb U3YUYEHHUs1) OPUECHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTrOTOBKY OOYyYaroIuXcs, HEOOXOAUMYIO UM JJs
BbIpaOOTKM MHMPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
NPOIOIDKEHH 00pa30BaHUs B Pa3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBisitoliuMHu  IpeMeTa «XuMuUs» SBISAIOTCA 0a3oBble Kypcbl — «Opranuueckas
XUMUs» U «OO011ast 1 HeopraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUN U3 001eN XMMHUH) U oprannyeckoil xumuu. @opMupoBaHue JaHHON CUCTEMbI 3HAHUH IpU
M3YYEHUHU IpeaMmeTa o0ecreurBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3Hsl BELECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckas Xumus» 1 «O01as 1 HeopraHuuecKas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYEHHIO
yueOHOro Martepuaiga M OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHMM Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKONM XHMMHH BeEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHMUYECKUX COEAVHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX HMPEJICTaBICHUNA O CTPOCHUH BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAalOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB O
CJIO)KHBIX OMOJIOTHUECKM AaKTHUBHBIX COEIMHEHHH. B Kypce opraHmueckoil XMMHH MOIYydYaroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs MEpBOHAYaJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX PU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEero o0pa3oBaHUs TEOPETHMUYECKHH Marepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias © HeopraHuyeckass XUuMHUs» 00ydaroIUMCsl TPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOILIETEOPETHUECKUX U METO0JIOTUYECKUX ITO3UIIHH,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromei 1o
OOBSICHSIONIEH U TPOTHO3UPYIOIIICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, A TAK)KE O XMMUUYECKUX PEAKIMX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsaercss B Kypcax 10 wum 11 KkiaccoB naieMeHTaMu COJAEp)KaHUS, HMMEIOUUMU
KyJbTYpPOJOIMUECKMI M MNPHUKJIAAHON XapakTep. OTHU 3HAHMUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XHMHH C JPYIMMHM HayKaMH, PacKpbIBalOT €€ pOJIb B IIO3HABaTCIBHOM U
NPAaKTUYECKON JIEATEIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAXKEHHSI K IPOLIECCY
TBOPYECTBA B 00JACTU TEOPUHM M MPAKTUUYECKUX MPUIOKEHUN XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,



KPUTHYECKH OCMBICIMBATh UHPOPMAIMIO U MPUMEHSATH €€ ISl TIOTIOIHEHUs 3HAHUM, pelIeHus
WHTEJUICKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX UCCIIEIOBATEIbCKUX 3a7ad. B 1menom copepxanue
yaeOHOro mpeaMera « XUMUS TaHHOTO YPOBHS M3yUEHUS! OPHCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4arolMXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOWMCTB
BEII[ECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUIN MyTEM 3KCIIEPUMEHTA
U pEIICHUS TPOTHBOPEYMN MEXIy HOBBIMHU (DAKTaMH U TEOPETUYCCKUMHU MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
SHEPreTUYEeCKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUAIOB.

B nnane penienus 3a1a4 BOCIIUTAHUS, PA3BUTHS U COLUATTU3AIMHI 00YYarOUIUXCs IPUHSATHIC
IporpaMMoil Mo XMMHHM TOJAXOJbl K OINPEIEICHUIO COACPKaHUs M TOCTPOCHUsS IpeaMmeTa
pelycMaTpuBaloT (POPMUPOBAHUE YHHBEPCAIbHBIX YUEOHBIX ACHCTBUIA, MMEIOIIUX 0a30BoOe
3HaYeHHWE U1 PAa3JIUYHBIX BHUJIOB JESATEIBHOCTH: peIIeHUs MpobieM, MOoMCKa, aHalu3a U
00paboTkn WHPOpPMAIUH, HEOOXOMUMBIX JJIsi TNPUOOPETCHHS ONbITAa MPAKTUYCCKOW U
MCCJIEI0BATEIbCKOM IEATENIbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTO3HAHUH XUMUH.

B nmpakTuke npenojaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIIero 0Opa3oBaHus, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3oBaHusl, P OMPEIEIICHUN COJePKATEIbHON XapaKTepUCTUKU
nejael M3ydeHHs TpeJMeTa HampaBJICHUEM TEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haéress  (OPMHUPOBAHHE OCHOB XUMHUYCCKOW HAaykH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUIECKOM JIeATEIHbHOCTH YeNIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylnbTypbl. C METOIMYECKOW TOUKHM 3pEHHUs TAaKOM MOJAXOJ K ONpPENETCHUI0 IeNed U3ydeHUus
MIpeIMETa SIBJISIETCS BITOJTHE ONPABIaHHBIM.

CoriacHO JTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XuMHUs» Ha
6azoBom ypoBHe (10 —11 kJ1.) ssBASIOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUYEBBIC MOHATHUS,
dbyHIaMeHTalbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOGHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI M CTAHOBJICHNS,

e (GopMHpPOBaHHME M PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX ISl MIPHOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON 1
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaOJIOJACHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM TMpaBui 0Oe3011acHOro
oOpalieHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHasi XapaKTepUCTUKa 1eed U 3a1a4 U3y4eHHs] IpeIMeTa B
porpamme o XMMUU YTOUHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeHero oomero oopasoBanus. CeroaHs B MPENo1aBaHUN XUMUHU B OOJIBITICH CTENeHN
OTHaETCS MPEANOYTECHUE TPAKTUUECKOW KOMIIOHEHTE COJIEp KaHus 00yUIeHUs, OPUCHTUPOBAHHON
Ha TOATOTOBKY BBIMYCKHHKA 00I1e00pa3oBaTeiIbHON OpraHu3alMy, BIAJCIOIIEro He HabopoM
3HaHWHA, a (PYHKIIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHHUSMH aKTUBHOTO
MOJIyYEHUs 3HaHUN U PUMEHEHHS UX B PEabHOU KU3HU JJISl PELICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u c 3TUM npu U3YYEHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HAueHHe
MPHOOPETAIOT TaKKe IeNK U 3a7auH, KakK:



azlanTaiys 00yJaronuxcs K yCIOBUAM JUHAMUYHO pa3BUBAIOIIETOCS MUpa, (hopMupoBaHue
WHTEJJICKTYabHO Pa3BUTONM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMCHCHUEM;

dbopMHupoBaHHEe y OOYYAIOMIUXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHIIHH),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHUE /IS PA3IUUYHBIX BUOB JIEATEIbHOCTHU: PEIICHUs MPOoOeM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JIEATEeTLHOCTH, KOTOpas 3aHMMaeT BaAXHOE MECTO B MO3HAHWU XMMHH, a TAKXKe JJII OIECHKH C
MTO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aromuxcsi: CIoCOOHOCTH CaMOCTOSITENIbHO TNMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C >KM3HCHHBIMU MOTPEOHOCTSIMH, UCIIOJIB30BAaTh COBPEMEHHBIC HH(MOPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl IOMCKA M aHaJIN3a Y9eOHOU U HAyYHO-TIOMYJIIPHOW HH(DOPMAIIMH XUMUIECKOTO
COJIepKAHUS;

dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIMATUBHOTO U IOTUYECKOTO MBIIILICHUS,
HAOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUH U IMPOBEJICHUN XUMHUYECKOTO IKCTICPUMEHTA;

BOCIIMTAHHUE Y 00YJArOIINUXCS YOKIEHHOCTH B TyMaHUCTUICCKOW HAIPABICHHOCTH XUMHUH,
e€ BaKHOW pPOJM B PEUICHUWU TI00aJbHBIX MPOOJIEM pPAIMOHAIBLHOTO IMPUPOIONOIB30BAHUSA,
MOMOJIHEHUSI SHEPreTUUYECKUX PECypCOB M COXPAHEHHUs IMPUPOJHOIO PABHOBECHUS, OCO3HAHUS
HEO0OXOAMMOCTH OEpPEKHOTO OTHOIIICHUSI K TIPUPOJIE U CBOEMY 3I0POBBIO, & TAK)KE TPUOOPETEHUS
OTIBITA WCITOJIb30BAHUS TIOJYUYEHHBIX 3HAHUH JUISI IPUHSITHS TPAMOTHBIX PEIICHUI B CUTYaIIUsX,
CBSI3aHHBIX C XUMHYECKHMHU SBIICHUSMH.

B y4ueOHOM mmane cpemHero oOmiero oOpa3oBaHus mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 001acTi «ECcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO0riee 9MCIIO YacoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HAa 0a30BOM YPOBHE CPEIHETO
o0mrero oopazoBanus, cocTaBiseT 68 yacos: B 10 kinacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 4aca (1 gac B HeziemIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuajaoB. Teopus CTpoeHUs opraHudeckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluyd OpraHnuecKux BemlecTB. HomMeHkIaTypa opraHm4eckux
coeMHEHUH (cucTeMaTu4ecKasi) U TPUBHAIbHBIC Ha3BAaHUS BAKHEHIIINX MTPEICTaBUTENEH KJIacCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHE U XMMUUYECKUE CBOMCTBA (peaKIny 3aMEIIeHUs U TOPEeHNUs),
HaXO0X/IEHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTABUTENN AJIKEHOB: (HM3MYECKMEe M XUMHYECKHE CBOICTBa (peakluu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUS, THIPATAIIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe M XUMHUYECKHE CBOWCTBaA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIii Ta3 U momyTHBIE HE(TSHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: EPEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), mmponus. Ilpoaykrel mnepepaboTku HedTH, HUX MPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, Koyutekiun «HedTs» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHHMIO XUMHMUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOI'O BEIIECTBA WIIM IIPOJAYKTA PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMHU METaJNIaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLns Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STHJICHTJIUKOJISL.

®deHou1: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBOcTBa. TOKCMUHOCTD (peHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, PU3NIeCKre M XUMUICCKUE CBOMCTBA (CBOIMCTBA, 00IIME IS KJIacca KUCIIOT, PEaKITus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee IEHCTBHE.

CrnosxHble 3Qupbl Kak NMPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, MPHUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEpP IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHYECTBY OJJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHuyecKre coeqMHeHUs. PU3NUEcKne U XUMUYECKNe
CBOMCTBAa aMUHOKHUCIOT (Ha IpuMepe INIMIMHA). buonormyeckoe 3Ha4eHHE AMMHOKMCIIOT.
[TenTupael.



benku kak mpupoJHBIE BBICOKOMOJEKYISpHBbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTalIbHbIE METObl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPU3ALNHU, CPEeAHAs MoJleKyssapHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O 1IHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, IHEpIus, Macca, aToM, JEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBObl, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPenapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKHX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMoJIsSIpHasl W TOJISIpHAsi, MOHHAsA, METaJUIMuecKas). MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOM



XUMHUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTH.
DNeKTpooTpUuliaTebHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknarypa HeopraHuueckux BelecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponauTnueckas aucconuanus. CunbHble U ciadble 3neKkTponauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJielel KPUCTAJUIMUECKUX pPemEToK, HaOJMI0eHHe | ONUCaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTpeieJIEHUEe CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOoBeJeHHEe MPAaKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMe XMMHUYECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HHS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWILIMX METAJUIOB (HATpHM, Kaluid, KajablUW, MAarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpALLlCHUM: H3ydeHUE
KoJUTeKIUU «MeTaJlTbl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHUE SKCIIEPUMEHTANILHBIX 3a]1a4,
HaOJIO/IeHUe U ONMCAaHUE JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA AJTIOMUHUS C pACTBOPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa wii 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCce
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYECKON, SHEPTETUUECKOM U MUIIEBON 0€30MMacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHIINME CTPOUTEIbHBIC MAaTepHUalbl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IPENapaToB ObITOBON XMMHUH B TIOBCEAHEBHOM JKM3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSTHM, SIBISIOIUXCS CUCTEMHBIMH I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: knetka, opraHu3M, »KocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHS: XUMUYECKAsI MPOMBIIIJIEHHOCTh, METAJUTYPTUs, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuIcBasa MMPOMBINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MaT€praioB, OJICKTPOHHAasA IMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHS» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIONIMMHCS POCCUUCKON Tpa’kKJaHCKOM HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

I[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C TYMAaHUCTHMUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOrO TIpa)<IaHCKOTo OOIEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPaBHJIAMH TMOBEICHHS, CIIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIMXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH JESITeIbHOCTH 00YUaIOLIMXCS IO peaTu3aliiy PUHATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHUSI, JIOTHKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTCUYECTBEHHOMH
XUMUHY;

YBa)XKEHUsI K IPOIIECCYy TBOPUECTBAa B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



MHTEpeCa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHUUM U TOCIEAYIOIIEM AaHAIN3E
UHOPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUMA 3TUX MIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a JXU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BelIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOIO U KOJUIEKTUBHOIO 0€30IacHOro
MIOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BATEIbCKOW JIEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpoQeccHil pa3nyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHIAMBUAYAIbHON TPaeKTOPHH 00pa3oBaHusl, Oy1yien
npodeccuu u peanusalnnun cOOCTBEHHBIX JKU3HEHHBIX MJIAHOB C Y4ETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOOJieM, BIHMSHHS YKOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpEl OKPYXaroLlel NPUPOIHOM cpele,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC KOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYUSL PA3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYphI, OIMbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHMMaHMs crneuu(UKd XUMHMHM Kak HayKHd, OCO3HaHUs €€ poiau B (POPMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHOI TIPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIFOUEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanTbHON AesITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOUTUE 1[EJTOCTHOCTh HAYYHOU KapTHHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, Hay4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPECHHE, SKCIICPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMANTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HABaATCJIbHbBIMHU HeﬁCTBHHMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aAKTyallM3MpPOBATH MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPECIIATh IEIM JEATEIBbHOCTH, 3ajaBas IHapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIMOJIBb30BaTh MPU OCBOCHHUM 3HAHMWA NPHEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pPaCCMaTPUBAEMBIX SIBICHUAX, (POPMYTUPOBATH BBIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuuu — TpU PEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IMIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHUS, KPUTHYECKH OIEHHBATh
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIJIATHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C INpe3eHTaluell pe3yIbTaToB IO3HABATENIbHON AESITEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHMPOBAaTh BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3alayl, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIIb CBOEH AESITENFHOCTH Ha OCHOBE CAaMOAHAIM3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH 00BEM, YITEpOAHBIH  CKEJeT,
GyHKIMOHATBHAS TPYINa, pajuKail, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHUH, (DaKTOJIOTUUECKHE CBEJICHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aWMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TPU OMMMCAHUM COCTaBa, CTPOEHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUH XMMHYECKUX PEaKLUWW, U3rOTABINBATh MOJEIHA MOJIEKYJ OPTaHMYECKHX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpylie COeAMHEHUN
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoil Homenknatype (IUPAC), a takxke



MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIUJIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMaibAerHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJIBI XUMHYECKOH CBSA3M B OPTaHUYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TNIMIEPHH, (EHON, aleTalbIerul, MypaBbHHasl U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITU IIPOAYKTA PEaKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIK IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAllUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJa0OPAaTOPHBIX XMMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJIYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, ICHATYpalus OSIKOB IPH HarpeBaHUH,
[IBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
HKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJia SKOJOTUYECKH IIeJIecO00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATETHLHOCTH B LEIAX COXPAHEHHs CBOErO 370pPOBbS M
OKpYKarolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JICHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUisi 00y4arouuxcs € OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbsI: YMEHUE NPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX O0YJAIONINXCs: YMEHHE UCTIONB30BaTh PEIbe(hHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH eCTeCTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHON cpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TCOPUHU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MAacChl BELIECTB,
3aKOH COXPAHEHHS U TPEBPAIICHUS DHEPTUU TPH XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HUCIOJIb30BaHUHU BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJisi COCTABJICHHS
dbopMya BEHIECTB W ypPaBHCHUH XMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHUS OTJEIBbHBIX HEOPraHHMYECKUX BellecTB (yrapHbld Tras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETalml€éHash W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIIMUECKOW PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAICKHOCTh HEOPTAHUYECKUX BEIIESCTB
0 WX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeIuHEHUN (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICI Tepuoandeckoro 3akona [J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUICCKUE CBOWCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IAIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKUUN PA3TMYHBIX THIIOB, ITOJHbBIC
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaiaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEPHOM KHCJIOThI, amMMHaka, a Takke CGHOPMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh yMEHUW MPOBOAWTH BBIYMCIEHUS C WCIOJIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUUYECKHX
peaxIusix, Macchl BEIIeCTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO ((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLECHUS U COXPAHEHUSI SHEPTHUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)KE MPaBUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3amau o TtemMaM «Metamnel»y u «Hemeramibl») B COOTBETCTBUM C MpPaBHJIAMU TEXHUKU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAJIW3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMYyI0 U3 pa3HbIX HICTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaLUK, IHTEpHET U APYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/EHUA B OBITY M TPYIOBOM [EATENHHOCTH B LENSIX COXPAHEHHUS CBOETO 3/0POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
ompeAeEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHBUICHUS U MIPEAOTBPAIICHUS UX BPEIHOIO BO3/CHCTBUS HA OPTraHM3M YEJIOBEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJAIOIIMXCS: YMEHHUE UCTIONB30BaTh PEIbe)HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst m1st 3anucy XuMu4eckux (GopMyiL.
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[Ipaktrueckas padota Ne 1. «I[lomyuenue
8 . 1 1
ATUJICHA ¥ U3YUYE€HUE €T0 CBOUCTBY. 24.10.2023




Ilpumenenue oamuuxa 6vlcOKOU
memnepamypol

10

11

Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJIKMHBI: COCTaB 1 0COOCHHOCTH
CTPOCHHMSI, TOMOJIOTHYECKUH PSJI.
AlneTuieH — MpocTennii
MPEJCTaBUTEINb ATKMHOB

Brraucnenus 1o YpaBHCHHUIO
XHUMHYECKOH pe€aKnuun

07.11.2023

14.11.2023

21.11.2023

12

Apensl: 6eH3011 1 TOIY0J. TOKCHYHOCTD
apeHoB

28.11.2023

13

14

15

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAUISKAIUX K PA3IMYHBIM KJlaccaM

IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOILOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[IpupoiHbIE UICTOYHUKH YIJIEBOIOPOIOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

05.12.2023

12.12.2023

19.12.2023

16

Kontponbnas paboTa mo pazaery
«YTIeBoaopoab»

26.12.2023

17

18

[IpenenbHble 0THOATOMHBIE CIIUPTHI:
MeTaHOJ u 3TaHoi. BomopoaHas cBs3b

MHoroatoMHbIe CIIUPTHBI: 3TUJIICHTIINKOJIb
U T CPHUH

16.01.2024

23.01.2024




19

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckue 1 XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

30.01.2024

20

21

22

Anbnerunsl: GopMabIeTUA U
aleTanpaerul. AeToH
OIHOOCHOBHBIE IIPE/IETIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD».
Ipumenenue oamuurxa pH

06.02.2024

13.02.2024

20.02.2024

23

CTeapI/IHOBaFI M OJICMHOBAs KHMCJIOTHI, KaK
IpeaACTaBUTCIN BBICIIUX Kap60HOBI>IX
KHCJIOT

27.02.2024

24

25

26

Mbiu1a Kak COJIU BBICIIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3(hUpOB

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC,
Omoyiorunueckas POJIb KUPOB

05.03.2024

12.03.2024

19.03.2024

27

VYTrieBoibl: CocTaB, KiIacCU(pUKAIHS.
Baxneriuve npencraBuTeNu: rioK03a,
bpykTo3a, caxaposa

02.04.2024

28

KpaxMmain u 1nemuitoso03a Kak IpupoIHbIe
MOJINMEPBHI.
Ilpumenenue oamuuxa pH

09.04.2024




KonTponpHas pabota mo pazaeny
29 «Kucnopojcoaepxkaiipe opraHuuecKue
COCTUHEHUS»

16.04.2024

30 AMUHBI: METHJIAMHWH U aHUJIUH.

Ilpumenenue oamuuxa pH

AMHHOKHCIIOTHI Kak aM(pOTEpHbIE
31 OpraHUYeCKUe COCIUHCHHMS, UX
ouonornyeckoe 3HaueHue. [lernruabt

Ipumenenue oamuuxa pH

benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS

32

23.04.2024

30.04.2024

07.05.2024

33 OCHOBHBIE TTOHSITUS XUMHHI

BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ

14.05.2024

OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

21.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBS3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCAUHCHUM
0 TPYIIAM U Iepuoaam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,

eé BUBbI, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucnenus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU MTPU
XUMHYECKHUX PEaKIHIX

Lamuux evicoxoti memnepamyp i, Jamuux
memnepamyp bl NJIAMUHOBI — U3MePeHUe
memnepamypsl nepexo008 aiiompOnHbIX
MoOouurayuti cepvl, usmepenue
memnepamypbl Niae1eHUs 6eujecms.

10

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

[Tpaktuyeckas padora Ne 1. «Bausiaue

pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKLum»

11

12

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[Moustre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiiu noHHOro oOMeHa.
['uaponn3 opraHuyecKux u
HEOPraHMYECKUX BEIIECTB.

Ipumenenue oamuuxa pH

OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC

peakuuu. [TonsTre 00 anexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH




13

KonTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHI

14

Mertamisl, X MOJ0XKEHHUE B
[Tepuoanueckoii cucteMe XUMHUECKUX
snemenToB /I. 1. MenpaeneeBa u
0COOCHHOCTH CTpOCHUs aToMOB. O01Ine
(bu3HYeCcKue CBONCTBAa METAJLIIOB

15

16

17

CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUM
A HAIIPSKEHUN METaJIOB
XHUMHUYECKHEe CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aJIIOMUHUAN) U X COSAMHECHUIN

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

19

20

21

XuMHYecKHe CBOMCTBA IIMHKA, JKeJIe3a U UX
COeTMHEHNN

[Tpaktuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Metamnb»"

HewmeTanbl, uX MojioXeHHe B
[Tepuoanueckoit cucreMe XUMHUECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
du3nyecKkue CBOWCTBAa HEMETAILIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeINHEHUH




23

XuMHYeCcKue CBOWCTBA a30Ta, hocdopa u
UX COEOUHEHUN

24

25

XHUMHUYECKUE CBOMCTBA yIiepoa, KpEMHUs
U UX COCTUHEHUN

[IpruMeHeHne BaXKHEUIIINX HEMETAIIIOB U UX
COCIMHEHUN

26

O0o00111IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTtamnabel». Berauciaenus mo
YpaBHEHUSAM XMMHYECKHUX PEaKIHid U
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuyeckas pabora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemeramnbl"»

28

29

30

KonTtponpsHas pabora mo Temam
«Mertamiae» n «HemeTamisiy»

Heopr AHUYCCKHEC U OPTaHNUYCCKUC
KHUCJIOTHI. HGOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHU

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYecKHe coequHeHus. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB

31

Posib XxuMuu B 00ecricueHUH
AKOJIOTMYECKOW, SJHEPIreTUYECKON U
MUINEBOM OE30MAaCHOCTH, Pa3BUTHU
METUIUHBI.

Ipumenenue yughposoii r1abopamopuu




[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MPUHITMIIAX TPOMBIIIICHHOTO MOJTYYCHUS 1
BR)KHCUIIIMX BEILIECTB
33 YenoBek B MUpE BEILIECTB U MAaTEPHAIIOB
34 XuUMHS ¥ 30POBbE YEIIOBEKA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 10 knacc. ba3oBsiil ypoBens: yueonuk/ O.C. 'abpuensH. - M.: Jlpoda,

2019

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Havana xumuu: qys nocrynaromux B By3bl / H.E. Ky3smenko, B.B. Epemun,

B.A. [lonikos. - 21-e u3na. - M.: Jlabopatopus 3Hanuii, 2023. - 704 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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