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INOACHUTEJIbBHASA 3ATINCKA

[TporpaMMma 1Mo XMMHH Ha YPOBHE CPEAHETO 00IIero ooOpa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUsS (efepalibHOi 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanbHOM TOCyIapCTBEHHOM
obpazoBarensHoM craaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBanusi yueOHOTO IpeaMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHm3anusax Poccuiickoit dDexepanuu, pean3yrOIMIAX
OCHOBHBIC 00pa3oBaTelbHBIC MPOrPAMMbI, U OCHOBHBIX MONOXKECHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0IOB K pa3paboTKe MNpOorpaMMbl IO XUMHUHU, K ONpEAeNeHUI0 o001ei
CTpareruy 0Oy4YCHHSI, BOCIIUTAHHS U PA3BUTHUSL O0yUaIONIUXCS CPEICTBAMHU y4eOHOTO IpeaMeTa
«Xumust» 11 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHLENTYaJbHbIEC MOJOXKEHHS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COIEpXaHHs, pe3yJbTaToB OOyueHus u
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

XuMudeckoe 0o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeoOpa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIOIIMM 3TallOM pealiu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHWMHUYECKOro o00pa3oBaHus. OTH IIEHHOCTH
KAacaroTCsl MO3HAHUSI 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOMIEH KYJIbTYpPbI
YeNOBeKa, a TaKKe HSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
NpUpPOIHON cpene. Peannsyercs xumuueckoe 00pa3oBaHue 0OydarOIIMXCS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBaAMH yueOHOro mpenMera «XUMHsS», COIACpKaHUE U MOCTPOSHHUE
KOTOpPOTO ONPEIEICHBl B IMPOTpaMMe I0 XHMHU C Y4E€TOM CcrHenu(DUKN HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MPUPOABI U B MAaTEpUATbHON KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIINX
HeJield W MPUHITUIIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO OOIIETO
oOpa3oBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK HTPAeT 0COOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOWM BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroIleM MHUpe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEro MHUPA, OCO3HAHUS B3aWMOCBS3HU
MEX1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XHMHs CTala
HEOTHEMJIEMON YacThI0 MHPOBOW KyIbTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEUIHOTO TpyAa U
KU3HHU KaXJI0To wieHa oOmiectBa. CoBpeMeHHasi XMMUSI KaK HayKa CO3HAaTeNIbHAasl, KaK HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBlIeHa HA PEUIeHUE TNI00ATbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HSKOJOTHYECKOW O€30MmacHOCTH |
OXpaHbI 3JJ0POBbS.

B coorBeTcTBUM ¢ OOmMMMH TLETSIMH W TMPUHIUIAMH CPETHETO OO0IIero o0pa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI YPOBEHb U3YUCHHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO TMOATOTOBKY OOYYaIOIIUXCs, HEOOXOMUMYIO UM st
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3HBb COIHMYMA,
MIPOJIOJDKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMu  TipeaMeTa «XHUMHS» SIBISIFOTCS  0a30Bble Kypchl — «OpraHudeckas
xuMus» U «O0Ias 1 HEOPraHUIEeCKas XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHHUS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOulel XMMMU) U OpraHudeckod Xxumuu. OopMuUpoBaHHE JAaHHOW CHCTEMBblI 3HAHUI
IpU W3YYCHHUU TpeaMeTa 00ecledrMBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOTO0oOpa3us
BEIIECTB Ha OCHOBE OOLTUX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa comepkanus KypcoB — «Opranudeckast xumus» u «OO01as 1 HeopraHudeckast
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOI'O MOJXO0Aa K M3yYEHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUHU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl MEpBOHAYATHHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHWN O BaKHEWIHMX BEUIECTBAaX, MX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TMO3HABATEIBLHON U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX NMPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XMUMHEH,
KPUTHYCCKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMIOTHCHHS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMUs» JaHHOTO YPOBHS U3YUYCHHUS OPUEHTUPOBAHO HA ()OPMHUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IWHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPa, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM IKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemieHus 3aad  BOCIUTAHUS, Pa3BUTHUS W COLHUANM3AIMH  O0ydYarOIIUXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAUCHME JIJIsI PA3JIMYHBIX BUJOB JICATEIBHOCTU: PEIIEHUs MPo0JieM, IMOMCKa, aHalIu3a 1
o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke npenogaBaHus XMMUU Kak HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATEIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HampaBiICHHUEM MEPBOCTENIEHHOW 3HAUYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOW JESITEIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMH HM3yUEHHUS TpeaMeTa «XuMHUsS» Ha
6azoBom ypoBHe (10—-11 ki1.) sBHsitOTCSA:

. dbopMHpOBaHHE CHUCTEMBl XWMHWYECKMX 3HAHMW KaK Ba)KHEWIEH COCTaBIISIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHSTHS,
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(dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE W MTOHMMAHUE
CYILIHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHHSI,

. dbopMupOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJax MO3HAHUS BEILIECTB U
XUMHUYECKHX PEeaKluid, HeOOXOMUMBIX JJisi MPUOOPETCHUS YMEHUU OPHUCHTHPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHHH, HMEIOIIUX MECTO B NpHUpOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

. pa3BUTHE YMEHHM U CHOCOOOB [I€ATENbHOCTH, CBSI3aHHBIX C HaOJIIOJECHHUEM U
O00BSICHEHHEM XMMHUYECKOT0 3KCIIEPHUMEHTa, COOI0ACHNEM NpaBuil 0e30macHoro oOpamieHus ¢
BEIIECTBAMH.

Hapsany ¢ aTum, conepxarenbHas XapaKTepUCTHKA IeNeil U 3a/1a4 M3y4YeHHUs MpeaMeTa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpeaHero obOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAaHUU XUMHUH B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOOydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMCHHSIMA aKTUBHOTO TIOJYYCHHS 3HAHWUU W MPUMEHEHUS WX B pealbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBa3u ¢ 3TUM TpuW W3yYeHHH TmpeaMera «XHMHs» JOMHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanusg  OOydalomMXCcsi K  YCJIOBUSAM  JUHAMHUYHO  Pa3BHBAIOLIETOCS  MHPA,
dbopMupOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue y OOydYarOIIMXCsl KIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
NOWCKa, aHamm3a ©W 00paboTKM WHQPOPMALWHU, HEOOXOMUMBIX JJIsi TPUOOPETEHHS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAKXKe IS OLEHKH C
MIO3HIIAN YKOJIOTHYECKOW O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00y4aromuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IMPHOOpeTaTh HOBBIE 3HAHUS 10 XUMHHU B
COOTBETCTBHUH C )KH3HEHHBIMHU MMOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIsIpHON WH(OpMALIUKA XUMHUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U pa3BUTHE Yy 00YYAIOMINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIILICHUS,
HaOJFIOIaTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYarOMmMUXCsl YOSKAEHHOCTH B TyMaHUCTHUYECKOW HANpPaBICHHOCTH
XUMUHM, ©€ BaXHOW pONMM B  pEHIeHHH THo0aldbHBIX  MPOOJTEM  palloOHATBHOTO
IPUPOIOTIONB30BAHUS, TIOMOMHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXPAHEHHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)ke MPUOOPETEHHS OMBITA MCIIOIB30BAHMS ITOTYYCHHBIX 3HAHUN TSI TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSIMHU.

B ydeGHOM miaHe cpemHero o0imero oopa3oBaHUsS MpPeaMET «XUMH» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OOmee 4ncio 4acoB, OTBENEHHBIX ISl M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpa3oBaHus, cocraBiser 136 gacoB: B 10 kimacce — 68 gaca (2 yac B Henenwo), B 11
Kkyacce — 68 Jaca (2 gac B HEZIEIO).



COJAEP)KAHUE YYEBHOI'O IIPEIMETA
11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHYECKUH dJIeMeHT. AToMm. Sapo artoma, H30TONBI. DJIEKTPOHHAs 00OJOYKa.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31neMeHThl. OCOOCHHOCTH
pacrpeziesieHusl 3JEKTPOHOB MO0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpaLnsl aTOMOB.

[lepmonnueckuit 3akoH u Ilepumoanueckass cucrtemMa XUMHUYECKHUX 3JIeMEHTOB [l
U. MenpneneeBa. CBs3p INepuoguuecKoro 3akoHa M Ileproguueckoil CHUCTEMBI XMMMUYECKHUX
snemeHToB [[. M. MeHneneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
10 TPYIIaM U IepuogaM. 3HauyeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBS3b. Buabl XUMUYECKOW CBSI3U (KOBaJIEHTHast
HEeNoJIsipHasl W TOJSpHAas, MOHHAas, MeTajuinyeckas). MexaHu3smbl 0oOpa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BogopoaHas cBs3s. BajgeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCT. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U @aHUOHBI.

BemectBa MOJEKYJIIPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o aucnepcHbIX cuctemax. ICTUHHBIE U KOJUIOUMIHBIE pacTBOPBL. MaccoBas 101
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuil. HoMmeHknaTypa HeEOpraHU4ecKuX
BEUIECTB. ['eHeTHueckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumnyeckas peakuus. Kiaccupukanuss XMMHUECKHX peakUUil B HEOPraHUYECKON u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MACChI BEILECTB, 3aKOH COXPAHEHUS U NPEBpAILEHUs
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasyIM4HbIX (hakTopoB. OOpaTUMblE peaKLUu.
XuMuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunun Jle [larense.

OnexTponuTnyeckas auccounanus. CunpHbele U ciadble 37eKTpoiauThl. Cpeaa BOJIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIIEpUMEHTAJIBHBIE METO/bl M3YYECHHs BEIIECTB M HMX NPEBPALICHUN: JAEMOHCTpaLUs
tabnun «llepuoguueckast cucrema xumudeckux anemeHToB J[. WM. MenneneeBa», u3ydeHue
Mozenen KPUCTAJITINYECKHUX PEIIETOK, HaOmro1eHue
Y OMHCaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOa B
IPUCYTCTBUM  KaTaJlM3aTopa, ONPEAEIEHUE Cpelbl pPAcTBOPOB BELIECTB C  MOMOILBIO
YHHUBEPCATbHOTO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBe/IeHNEe MPAKTHUYECKONH paboThI
«BnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHsie 3a1a4u.

Pacu€rel mo ypaBHEHMSAM XHMHUYECKHUX pEakUui, B TOM 4YHUCIE TEPMOXMMHUECKHE
pacuéThl, pacy€Thl C UCTIOIb30BAHUEM MOHATHUS «MACCOBAs J0JISI BEIIECTBAY.

Heoprannueckasi Xumus

Hemerannsl. Ilonoxenne HemertauioB B Ilepumogumveckoil cucteMe XUMHUYECKHX
anemeHToB JI. U. MenneneeBa M 0COOEHHOCTH CTpOEHHsI aToMoB. (DHU3MUecKHe CBOICTBa
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha MpUMeEpe Kuciaopoaa, cepsl, hochopa u yriepoaa).




XUMHUYECKUE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (TajIOTEHOB, CEpbl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpuMeHeHne Ba)KHEUILINX HEMETANIOB U UX COCIUHEHUN.

Meraiutbl. [lonoxxenue metaiuioB B [leproanueckoi cucteMe XuMHYECKUX 3J1€MEHTOB /1.
U. MenneneeBa. OcCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayioB. Oobiiue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIl HANPSIKEHUN
METaJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIUX METAJUIOB (HATPUM, Kalauil, KaJlblMi, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

OO6u1re ciocoObl oy4eHus MeTayuioB. [IpuMenene MeTayuioB B ObITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W MX MPEBPAIICHUN: H3YYCHHUE
KOJUISKIIMM «MeTaljibl M CIUIaBbl», 0Opa3loB HEMETAJUIOB, PELICHHE AKCIEPUMEHTATbHBIX
3aja4, HaONIOJeHWEe M  ONHCAaHUE JIEMOHCTPAlMOHHBIX M  JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérneble 3agauu.

Pacuérbl Maccel BemecTBa Ui 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecmeueHUM OSKOJOTHYECKOM, OSHEPreTM4ecKOoW ¢ MUIIeBOU
0€30MacHOCTH, Pa3BUTHUM MeAULMHBL. [loHATHE O HayyHBIX METO/AAaX IO3HAHUS BEILIECTB U
XUMUYECKHX PEaKLIUM.

[IpencraBinenuss 00 OOMMX HAy4YHBIX [PUHIUIAX [POMBIIIJIEHHOIO IOJIyYEHUs
BAKHEUILINX BELIECTB.

UYenoBek B MHUpE BELIECTB M MaTEPUAIOB: BAXXKHEHIINE CTPOMUTENIBHBIE MaTEpHUalbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs SJICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMuYeCKHe U MUHEpaJIbHbIE y10OpEHHUSI.

XuMHS U 370pOBbE YEJIOBEKA: MPAaBHIIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB,
IpaBuia 0e30MacHOro HCIIOJIB30BaHUs IIpenaparoB ObITOBOM XUMUHU
B [IOBCEIHEBHOM KU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH NMPH U3y4eHUHU OOIIeH U HEOPraHUYECKOM XUMUH B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSITHMH,
TaK W MOHATHH, SBJISIOUUXCS CUCTEMHBIMH JJIsi OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAy4YHbIE TOHATHS: HAay4HbIH (akT, rumoresa, 3aKoH, Teopus,
aHaJINW3,  CHUHTE3,  KiIacCU(pUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  HKCIEPUMEHT,
MOJIECJINPOBaHUE, U3MEPEHHUE, SIBIICHUE.

®dusnka: martepus, YHEprus, macca, aToM, AJIEKTPOH, IPOTOH, HEWTPOH, MOH, WU30TOII,
PaTMOaKTUBHOCTh, MOJIEKYJA, YHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEINYUHBI U €IUHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kieTka, opraHusM, sKocHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorna:  XMMHYECKass  NPOMBIINUIEHHOCTb,  METAJUIyprusi,  IPOU3BOICTBO
CTPOUTEINIBHBIX MaTepUaIoB, CEJIbCKOX O35 ICTBEHHOE IIPOU3BOJCTBO, MULIEBas
IIPOMBIIIIIEHHOCTh, (papMalneBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUU.




IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IporpaMM CpPeAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-AEATEILHOCTHBIM MOJIXOJOM B CTPYKTypE JIHMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypPOBHE cpenHero oOmero oOpa3oBaHus
BbIJICTICHBI CJIETYIOIINE COCTABIISIOLIHE:

OCO3HaHHE O0YYAIOIIUMHUCS POCCHMCKON TPa)KAAaHCKOW MACHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEIETICHUIO;

HaJIMuMe MOTUBALIUU K 00YYEHHIO;

L[eJICHANIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBAThCS B CBOEH JAEATEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHE MPABOCO3HAHUS SKOJIOTUYECKOH KYIBTYphl W CIIOCOOHOCTH CTaBUTh LENHA M
CTPOUTH JKU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pPE3yJbTaThl OCBOECHMSI NpeaMmeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M  BOCHUTATENBHON JIEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€ajlaMd POCCUHCKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IIPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE pe3yNIbTaThl OCBOECHUS IpeaMeTa «XUMUsS» OTpaxaroT c(hopMUPOBAHHOCTh
ONbITa MO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOYy4arolMXCs 10 pealn3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOrO BOCIIUTAHMS

OCO3HaHHUs 00Y4YaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U NPaBONOPSAKY;

MIPEJICTABICHUS] O COLMAIbHBIX HOPMAax M MpPaBHJIaX MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM /1€ATEIBHOCTH MPU CO3AAHUN YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh W MPHUHMMATh MOTHBBI, HaMEPEHMsI, JIOTUKY U apryMEHTbI
JPYTUX MpU aHAJTU3€ Pa3IMYHBIX BUJOB YUE€OHOH NesTEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHHUS K HCTOPUYECKOMY M HAy4yHOMY HACJIEIHMIO OTEYECTBEHHOM
XUMUH;

YBaKEHHsI K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUH M NMPAKTUUECKOTO NPUMEHEHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh Pe3yJbTaT JJIUTENbHBIX HaONIOICHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYyZAa YYEHbBIX U TPAKTHKOB;

MHTEpeca U TIO3HABaTEeJIbHBIX MOTHBOB B IIOJIYyUYEHHH U TIOCIEAYIOLIEM aHaju3e
UH(POPMALIMH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;



CIIOCOOHOCTH  OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XHUMHYECKUMHU SIBICHUSMHU,
U TNPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLIEHHMBAaTh CBOE IIOBEJIEHHWE M IOCTYIKM CBOMX TOBApUIIEH € MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 370poBOoro u Oe3omacHOro obpas3a >KM3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coONroIcHHsT MpaBuil 0E30MacHOr0 OOpaIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHVMAHMUS IIEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO M KOJUIGKTHBHOTO O€301acHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHUS TOCJIEICTBUN W HEMPHTHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHusA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BAaTEIbCKOW JESTENbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pPEUICHUM NPAKTUYECKUX 3aJa4 COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXE€HUS K TPYLY, JIIOJSIM TpyJa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYaJbHON TpaeKTOpUU OOpa3oBaHMs,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB M IMOTPpeOHOCTEH 00IIECTRa;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

9KOJIOTUYECKH 11€71eCO00Pa3HOT0 OTHOIICHUSI K IPUPOJE, KAK UCTOYHUKY CYIIIECTBOBAHMS
JKHU3HH Ha 3eMiIe;

MMOHUMAHUS TTI00AJTLHOTO XapaKTepa YKOJOTUUECKHUX MPOOIIeM, BIUSHHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIBHON CpPEbI;

OCO3HaHUSI HEOOXOAMMOCTH MCTIOIB30BAHMS TOCTHKEHUN XUMUU JJI PEIICHUSI BOITPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUATHS JCUCTBUHN, MPUHOCAIINX BPEI OKPYKAIOIIEH MPUPOIHOU Cpeje,
YMEHHsI TIPOTHO3UPOBATh HEONAroNpHUsATHBIE HKOJIOTHMUYECKUE MOCIEACTBHS MpeaNpPUHIMAESMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTUYECKOTO MBILUICHUS, 3KOJOTMYECKON KYIbTYphl, OIBITA
NEATETbHOCTH  DKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHUMAHUS CHEMUPUKN XUMHH KaK HAyKd, OCO3HaHUA €€ ponu B (HOPMUPOBAHUU
paIoHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrny IpodieM COXpaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYUMOCTH XHWMHH JIJII COBPEMEHHOW NMBWJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUN TJIO0ATBHBIX MPOOJIEM YCTOWYMUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTHUH MEIUIIMHBI,
00ecreueHnH yCIOBUN YCTICIITHOTO TPYJAa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjieHa
00111eCTBA;



€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHMS CYIIHOCTM METOJOB IIO3HAHUI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMble 3HAHUS JUIS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHU Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMUXCSI JaHHbBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJIb30BaTh XWMHUYECKHUE 3HAHUSA JUId PpEIICHUs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpPECca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHHUI0O M CaMOOOpa30BAaHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pas3iauuHbIX cdepax npodeccHnOoHaATbHON
JIeATEIIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MerarnpeaMeTHbIe pe3yJbTaThl OCBOCHHS Y4eOHOTO mpenMeTa «XHMHUS» Ha YPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAa4YUMBbIC OJIs1 CI)OpMHpOBaHI/ISI MHPOBO33PCHUA 06yqa}01111/1xcs[ MCKIAUCHUIITIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIHME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHeprus, sBJIECHUE, MpoLecc, CUCTeMa, HayyHbId (haKT, NMPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEI0BAaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYyTHUE);

YHUBEpcajJbHble  ydeOHble  JelcTBUs  (TMO3HABaTelbHbIE,  KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLMAJIbHOW KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ MCHOJB30BaThb  OCBOCHHBIE  MEXIUCLUUILUIMHAPHEIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCATIbHBIMH yYEOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[GI\/JICTBI/H[MI/I.

Oeiaaaenue YHUBEPCAJIBbHBIMHA y‘-leﬁl—[l)lMI/l NO3HABATEJbHLIMHU IeHCTBUSIMM:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENNLHO (HOPMYNIHUPOBATh W aKTyalIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNATh LENU ACATENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEpUU HUX JOCTUKEHHS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

WCIONb30BaTh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIIJIEHUSI — BBIJIEIAThH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHABJIMBAaTb WX B3aWMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHATHS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBI6I/IpaTL OCHOBAaHMA HW KPUTCpHUU JIA KJ'IaCCI/I(l)I/IKaIII/II/I BCIICCTB U XHUMHUYCCKUX
peaxkLuii;

YCTaHaBJIMBATE NPUIHNHHO-CICACTBCHHEBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHBIE, IO aHAJOTHH),
BBIABJIAATE 3aKOHOMECPHOCTHU U IMPOTHBOPEUYHA B paCCMAaTpUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBO/JIBI U 3aKJTIOUCHUS;

IIPUMCEHATH B IMPONECCE MO3HAHUSA, UCITIOJIB3YCMbBIC B XUMHUH CUMBOJHUYCCKUC (3HaKOBBIe)
MOJIEJIH, IPe00Pa30BhIBATH MOJIETIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUW — TPU PEIICHUH YIeOHBIX



MO3HABATENIbHBIX U MPAKTUUECKUX 3aJa4, NPUMEHITh Ha3BaHHbIE MOJEIbHbBIC MPEACTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIIH.

2) 0a30BbIe HccJIe0BaTeIbCKHE 1eiiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUil;

dbopmMynHMpoBaTh LENM W 3aayd  HMCCIEIOBAHMSA, HCIOJNb30BaTh IIOCTABICHHBIE |
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IIJIJAHUPOBAHMS M IPOBEACHUS YYECHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM MpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

NpUOOpEeTaTh ONBIT YYEHHUYECKOW HCCIEOBATEIbCKOW M TPOEKTHOH JEATeNbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3INYHbIX METO/I0B [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHHKAX HWHGOpMAIMK (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
AHAIM3UPOBATh HWH(MOPMAIIMIO PA3MYHBIX BUIAOB W (HOPM TIPEICTABIICHUS, KPUTHICCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MpPH TOHCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOM JIJIs BBIMIOJHEHUS YUeOHBIX 33/1a4 ONpeAeEHHOrO TUTIA;

MPUOOPETATh OIBIT UCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO ()OpMY MpenCcTaBIeHUS HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U APYTHUE);

HCIOJIb30BaTh HAYYHbI $A3BIK B KayeCTBE CpEACTBA IpH paboTe € XUMHUYECKOU
uH(popMalliel: MNPUMEHSATh MEXIpeAMeTHbIe ((PuU3nYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA HATIISITHOCTH.

OBnaz{eHne YuuBepCaJbHBIMU KOMMYHHUKATHBHBIMHA JefCTBUSAMM:

3aJaBaTh  BONPOCHI IO CYIIECTBY OOCyXJaeMOH TeMbl B XOJe Juajora
W/WIM JUCKYCCHUHU, BBICKa3blBaTh WJEH, (POPMYIMpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHM TIPEIIOKEHHOU 3a/1a4u;

BBICTYNATh C IPE3CHTALMEH PE3yJbTAaTOB IO3HABATEIBHOM NEATEIBHOCTH, MMOJYyYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBINOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOCKTa u ¢bopmynarpoBath BBIBOJIbI
[0 pe3yJabTaTaM IPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHMS MO3ULIUN B XOJeE
o0cyx/ieHus: 1 00OMeHa MHEHHSIMH.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryIsTUHBHBIMM A€l CTBUSIMU:

CaMOCTOSITEJIbHO IIJIAHUPOBAaTh M OCYHIECTBIIATH CBOIO IIO3HABATENIbHYIO JEATEIBHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee A(p(EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYLIECTBIISATh CAMOKOHTPOJb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOLICHKHU.
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IMPEJIMETHBIE PE3YJIBTATbBI
11 KUIIACC

[IpenmetHbie pe3ynabTaThl OCBOCHUS Kypca «OOImas M HEOpraHuveckas XUMHsD)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJU XMMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHrsT NPAaKTHUYECKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIAJICHUE CHUCTEMOM XMMHMYECKUX 3HAHHWM, KOTOpas BKIIKOYAET: OCHOBOIOJATAKOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBI O00BEM, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOBaJICHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  peakUHuid, pacTBOp,  IJIEKTPOIUTHL,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs IHCCOLMALNS, OKHCIMTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconuauunu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MNPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE IIOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBJICHUU,
(akToJIOrMYeCKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM 1eATEIHbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIC PU3HAKN OHATHH, yCTaHABINBATD
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUIS COCTaBJICHUS
dopMyn BEIIECTB U YypPAaBHEHUM XHWMUYECKUX PEAKIHUIl, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHManbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raniéHas W3BECTb, HETAIEHAas W3BECTb, NIUTHEBAs CONA, IMUPUT U
Apyrue);

cOPMUPOBAHHOCTb YMEHUN ONpEAENATh BaJEHTHOCTh U CTENEHb OKHCIEHUS
XUMHYECKHX DJJIEMEHTOB B COEAMHEHMSX PA3JIMYHOIO COCTaBa, BHJ XMMHMUYECKOH CBS3U
(koBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOIHAs) B COCAUHEHMSX, THUI KPUCTAJUIMYECKOU
PELIETKN KOHKPETHOI'O BEIlleCTBa (aTOMHas!, MOJIEKYJIsIpHasi, HOHHAsI, MEeTaJUTMYecKas), XapakTep
Cpenbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COCTHMHEHUM;

c(OpMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIEKHOCTh HEOPIAaHUYECKUX BEILIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHUN (IIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbI, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIN);

chOpMHUPOBAHHOCTh yYMEHHN pacKphIBaTb CMBICI TepHoaWYecKkoro 3akoHa [l.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOUIYIO, OOBSACHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH XapakTepu3OoBaTh DJIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproanyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB /I,
. MeHnzeneeBa, MCHONB3ysl TOHATHS «S-, P-, O-2JI€KTpOHHBIE OPOMTAIN», «IHEPreTUUYECKUE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUHN 10 mepuojam u rpynmnaM [lepruogudeckoil CUCTeMbl XMMUYECKUX JJIEMEHTOB /.
N. Menpeneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKkTepu30BaTh (OMHUCHIBATh) OOIIHME XUMHYECKHE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPAa3JWYHBIX KJIACCOB, NOATBEPKIATh CYIIECTBOBAaHUE
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TEHETUUYECKON CBA3M MEXAY HEOPraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMHUYECKUE PEAKIIMH O PA3TUYHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrolX BeIIEeCTB, TEIUIOBOMY 3(G(eKTy peakiuuu,
U3MEHEHHUIO CTETICHEH OKUCIIEHUS 2JIEMEHTOB, 00PaTUMOCTH PEAKIIMHU, YYaCTUIO KaTalIu3aTopa);

c(OPMHUPOBAHHOCTb YMEHUH COCTABIISITh YPaBHEHUS PEAKLUI pa3IMUHbIX TUIIOB, IIOJIHbIE
U COKpaIEHHBIC YPaBHEHHUS PEaKIUH MOHHOTO OOMEHA, YUUTHIBAsl YCJIOBUS, MPH KOTOPBIX 3TU
peaKkUMU UAYT 0 KOHLIA;

c(OPMHPOBAHHOCT YMEHHH MPOBOIUTH PEAKIMH, MOATBEPXKIAIOIINE KAaueCTBEHHBIH
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pACIO3HABaTh OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTb YMEHUH PAaCKPbIBAaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuil IOCPEeACTBOM COCTABIIEHHSI MIEKTPOHHOIO OanaHca 3TUX PEaAKIHIA;

Cc(OPMHUPOBAHHOCTb YMEHHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakul OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHHS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozjeiicteus (npunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh XHUMHYECKHE IIPOILECCHI, JIeKAIlue B
OCHOBE IPOMBIIIUIEHHOT'O MOJYyYEeHUsI CEPHOM KHUCIOThI, aMMHAaKa, a Takke chOpMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4yHBIX HPUHLHUIAX M 3KOJOTHYECKHX IMpoOiieMax XHMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCT yMEHUH TNPOBOAMTH BBIYUCICHHUS C HWCHOJIH30BAHUEM TOHSTHS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMMHUYECKHX
peaknusax, Macchl BElIeCTBAa WM 00BEMA ra3oB IO W3BECTHOMY KOJHUYECTBY BEIECTBA, Macce
Wik 00bEMY OJHOIO M3 YYaCTBYIOLIMX B peaklMM BEIIECTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHI COOJIIOIaTh IPaBUiIa MOJIb30BAHUA XUMUYECKOM MOCYI0H U
71a00paTOPHBIM 000PYIOBAaHHUEM, A TAK)KE IPaBHJIa OOPAICHNUS C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMUPOBAHHOCTh YMEHHUHM IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN SKCHEPHUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAeTICHUE Cpeabl
PacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaKklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEakIMM Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agad mo TtemMam «Metamiel» U «Hemeramib») B COOTBETCTBHM C IpaBHJIAMH TEXHHUKH
0€30MacHOCTH NMpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3alluCH YpPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUPOBATH BBIBOIbI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUECKH aHAJIM3UPOBAaTh XMMHUYECKYI0 HH(popMmaruo,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, WHTepHeT u
JPYTHX);

C(OPMHPOBAHHOCTb YMEHHMH COOJIOAATH MpaBHJa HKOJOTMYECKU LIEIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs M
OKpY’Karollled MpHUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeNIEHHBIX BEIeCTB, MOHUMast cMblca nokasaresns [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YelIOBEKa;

Ui 00yYaroIuXcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbs: YMEHUE NPUMEHATh
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHIA;

JUIL  CHENbIX M CIa0OBUIAIMX OOy4aroIMXcs: yMEHHE HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyt.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

Hert/

HanmenoBanne pasaciioB U TEM IMPOrpaMmbI

KommuecTBo yacos

DnekTpoHHbIEe (IU(PPOBHIE)

Bcero KonTponbHbIe [IpakTudeckue o0pa3oBaTeNbHbIC PECYPCHI
paboThl paboThl
Pasnen 1. llepnoanyeckuii 3aK0H U CTPOEHHE aTOMA.
1.1 | Ctpoenue aTOMOB. 5
1.2 | [lepuonuueckuii 3akoH u [lepuoauueckas cucrema 4
xuMudeckux saemeHnToB M. Y. MenaeneeBa
Wroro mo paszneny 9
Pa3nea 2. Ctpoenue BemecTBa. /lucnepcHble CHCTEMbI H PACTBOPBI.
2.1 | Xumuueckas CBS3b. 5
2.2 | [lomumepsl U TUCTIEPCHBIE CUCTEMBI. 7
Wroro no pazneny 12 1 1
Pa3nea 3. XumMnueckue peakuum.
3.1 | Knaccudukamus XuMHUYECKUX peaKIuil 10
3.2 | Teopus 3IEKTPOTUTHICCKON TUCCOIUAIIAN 9
Wroro no pazneny 19 1 2
Pa3nen 4. BemiecTBa U HX CBOiiCTBA.
4.1 | Kinaccudukaius BenecTs 3
4.2 | IIpocTeie BemniecTBa 8
4.3 | CloxHbIE BEIIECTBA 14
4.4 | TlpakTrueckue paboTHI 6
Hroro no paszneny 25 2 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Het/ Tema ypoka Bcero Jara DnexTpoHHbIe U(POBBIE 00pa3oBaTEIbHBIC
yacoB | [lmanoBas | dakrtuyeckas pecypchl/IpuMeyaHue
1 ATOM — CIlI0’)KHas 4acTHLIA.
2-3 CocrosiHue 31eKTPOHOB B aTOME.
4 DJEeKTPOHHBIE KOHPHUTYypalMi aTOMOB XMMHYECKHIX
JJIEMEHTOB.
5 BaneHTHbIE BO3MOKHOCTH aTOMOB XUMUYECKUX
JJIEMEHTOB.
6-7 [leproauueckuii 3aK0H ¥ NEPUOANYECKAsE CUCTEMA
XUMUYECKHX IEMEHTOB MeHieneena.
8 OO6oOmeHne W cucTeMaTU3alusl 3HAHWKA 10 TEMe:
«CTpoeHue aromay.
9 KontponbHast pabGora Nel mo Teme: «CtpoeHue
aToMay.
10 XuMuyeckass  CBSI3b.  THUNBI  KPUCTAJNIMYECKHUX
PEIIETOK.
11 XuMuyeckass  CBSI3b.  THUNBI  KPUCTAJNIMYECKHUX
PELIETOK.
12 I'uGpuau3zanms >eKTpoHHbIX opoutaneit. ['eomerpus 1
MOJIEKYJ
13-14 | Teopuss ~XMMHYECKOTO CTPOCHHUS  OPTaHUYECKUX
coennHeHnuit A. M. byrneposa.
15-16 | [Tommmepsl OpraHUYECKHe U HEOPTaHUIECKHUE.
17 JlucniepcHble CUCTEMBI U PACTBOPBI. 1
18 Pemienue 3a1au mo teme: «PacTBopbi».
19 [IpakTuyeckas padora Nel «Pemenue
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OKCIICPUMCHTAJIBHBIX 3a4a4 I10 OIIPCACICHHUIO
naacTtmMacC 1 BOJIOKOH»

20 O0o01IeHre W CHCTeMAaTU3alus MaTepuaia 1Mo TeMe:
«CTpoeHHE BELECTBAY.

21 KontponsHast pabora Ne2 mo Teme: «CtpoeHue
BEILIECTBAY.

22-23 | Knaccudukanus XUMAYECKUX PEAKIMH OpraHHYeCKON
Y HEOPTaHWYECKOH XUMHH.

24 TennoBoii 3¢ (hekT XUMUIECKOH PeaKIHu.

25-26 | CKOpOCTh XUMHUYECKUX PEAKIIUH.

27 Karanus.

28-29 | OOpaTUMOCTh XUMHUYCCKHX peakiuid. XHMHUECKOe
paBHOBECHE.

30 Pemenue 3anay u ynpaxxHeHU.

31 [Ipaktuueckas padora Ne2 «CkOpocTh XUMHYECKOU
peakuu. XuMUYECKOE PABHOBECUEY.

32-33 | OKHCIUTETBHO — BOCCTAHOBUTEIBHBIC PEaKIHN

34 Teopus EKTPOIUTHYECKOM TUCCOIHALINY.

35 Peakuiuu noHHOrO OOMEHa.

36 ['unponu3 HeopraHMYECKUX BEIIECTB.

37 ['unponu3 opraHMYECKHUX BEIIECTB.

38 [IpakTuyeckas pabota Ne3 «Pemenune
9KCHEPUMEHTAIBHBIX 3a71a4 1o TeMe: «I uaponus».

39 OO6oOuieHne W cucTeMaTu3alus 3HAHUW MO TeMe:
«XUMHYECKHE PEAKIIHI.

40 KonTtponbHast pabora Ne2 mo Teme: «XuMHUUYECKHE
peaKImmy.

41 Knaccudukanus XuMHUUECKUX peakuii OpraHu4ecKoi
U HEOPTraHUYECKOH XUMHH.

42 Knaccudukanus HeopraHMuecKux BEIIECTB.
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43

Knaccudukanus opraHMuecKux BellecTBa.

44 [Ipaktuyeckas pabora Ned «CpaBHeHHE CBOWCTB
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHUI.

45 MerTaisl: CTpOEHUE U CBOMCTBA.

46 MeTtamibl: XMUMUYECKHE CBOMCTBA.

47 Koppo3zus merainos.

48 Meramtyprus.  O0mme  cocoObl  TOJYYCHHS
METaJIIOB.

49 Pemenue 3anau u ynpaxseHuil no teme: «Metamiby».

50 Hewmerannsl: cTpoeHue u cBoiicTBa

51 Hemerannsl: XuMHYecKre CBOMCTBA.

52 Pemienne 3agau W ympaxkHEeHMM 1O TeMe:
«Hemerambiy».

53 Okcupl.

54 Kucnotsl oprannueckue 1 HEOpraHU4ecKHe.

55 OcHoOBaHME OpraHNYEeCKUE U HEOPraHUYECKHE.

56 AmboTepHble OpraHM4eckHe M  HEOpraHHYecKue
COEMHEHUS.

57 'enernueckass CBA3b MEXIy pa3iMYHBIMH KilaccaMu
HEOPTraHMYECKUX BEIICCTB.

58 [IpakTnueckas pabora Ne5 «Pemenue
SKCHEPUMEHTAIbHBIX 3a/lad [0 HEOpPraHUYecKoi
XUMUNY.

59 I'eneTnueckas CBsI3b MEXAY Pa3IMUHBIMU KJIaccaMH
OpPTaHUYECKUX BEIIECTBY.

60 [IpakTuyeckas pabora Ne6 «Pemenune
OKCHEPUMEHTAIBHBIX ~ 3a7ad 10  OpPTaHHUYeCKOM
XUMHAWY.

61 [Ipaktuueckass pabora Ne7 «IlomyueHue ra3oB u

HN3YUCHUC UX CBOMCTBY.
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62 [TpakTudeckas pabora Ne§ «['eHeTHdeckas CBS3b
MEXIy KJacCaMH OPraHHYECKHMX M HEOPraHWYeCKUX

BEIIICCTBY.
63 O0o001IcHe W CHCTEMAaTH3alMs 3HAHUS [0 TEMeE:
«BelecTBa 1 UX CBOMCTBay.
64 Kontponbnast padora Ne3 mo teme: «BemectBa u u3
CBOMCTBaY.

[ToBTOpeHre u 000OIIEHNEe MaTepuaia Kypca XUMHH
11 xmacca.

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

64
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