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AHHOTAIIUS K PABOYEM ITIPOTPAMME YUEBHOI'O IPEIMETA «XAMMSI.
BA3OBbIIl YPOBEHb»

Pabouast mporpamma yueGHoT0 nipeamera «Xumusi. bazoBerit ypoBeHb) (Haee — pabodast
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoii
denepanuny;

— Ipuxazom MunobpHayku Poccun o1 17.05.2012 Ne413 «OO6 yTBepKaAeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «OO06 yTBepkaeHUU
denepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu  CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHHEM [ JTaBHOTO roCyJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHU3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbl cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIIKUCKY;

— [lnanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO IPEIMETA;
— Copneprxanue yueOHOT0 peIMeTa;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6Opa3oBanus Jlumess Ne 369, mnpunsTOoi pemenueM [lemarornyeckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBbHAA 3AIINCKA

[IporpaMma 1o XMMHU Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHHs pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
®deneparnumny, TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUS (eliepaibHOi 00pa3oBaTeIbHON MPOrpaMMbl
cpennero  obmero obpaszoBanus (DPOIlI  COO), mnpencraBieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHoM cranaapre COO, c¢ yuérom Konnenuuu npenojaBaHus
yaeOHOro mpeamera «XuMHsS» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickont ®denepannw,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIE TPOTPaMMBbI, 1 OCHOBHBIX IMOJIOKeHUH «CTpaTeruu
pasBuTusa Bocriutanusi B Poccuiickoit ®denepannu Ha mepuon mo 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0IOB K pa3pabOTKe MpOrpaMMbl MO XHMMHHU, K OINpEAeNIEHUI0 o0Ien
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS U Pa3BUTHUA O0YYAIOMIUXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBHJIM KOHIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pE3ylIbTaTOB OOyueHHUsS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJTy4aeMO€ BBITYCKHMKaMHU 00Ieo0pa3oBaTebHON
OpraHM3aly, SBISETCS HEOTheMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpILAIONIMM 3TallOM pPEANM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
[IEHHOCTEH, MPUCYIIUX IETOCTHOM CUCTEME XUMHUUYECKOT0 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MIO3HAHUS 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyIbTyphl YeJIOBEKa, a
TaK)Ke JKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON cpere.
Peanusyercs xumudeckoe oOpa3oBaHHe OOydYalOUIMXCS Ha YPOBHE CpeaHero oOIiero
o0pa3oBaHus cpeACTBAMH y4eOHOro mpeameTa « XUMHUs», COJAepKaHUue U MOCTPOECHHUE KOTOPOTro
OTpesieNieHbl B MpOrpaMMe M0 XUMHHM € Y4€TOM cHenu(puku HayKd XHMUH, e€ 3HaueHHs B
MO3HAHUM MPHUPOJBI U B MaTepUalbHON JKM3HU OOIIECTBAa, a TaKKe C yuy€ToM OOIIMX Lened u
IOPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMbI CpEIHEro oOIIero
obpasoBanus B Poccuiickoii deneparuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COO0YI0 pOJib B COBPEMEHHOU
[IMBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanbHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
(dopMHpOBaHUE PAIIMOHATILHOTO HAYYHOTO MBIIUIECHHS, B CO3JJaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe Kak 0 €AMHCTBE MPUPOJIbI U YeloBeKa, KOTopoe GopMUPYETCs B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOUIETO MHUpPA, OCO3HAHMSI B3aMMOCBSI3U
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3auMOAEWCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XHWMHUs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIMMBIM YCJIOBHEM YCIIECIIHOTO Tpyna M
KHU3HU KaXI0ro wieHa obmectBa. CoBpeMEHHas XMMHUs KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTU HaIlpaBJIeHa Ha pellieHue II00ATbHBIX MpoOJieM YCTOWYMBOTO pPa3BUTHUS
YeII0BEYECTBA — CHIPhEBOM, IHEPTCTUUECKOM, MUIIICBON, IKOIOTUYECKON 0€30IaCHOCTH M OXPaHbI
310pPOBBSI.

B cootBercTBUM ¢ OOIMMH LEIIMH M MPUHLIUIAMU CPEIHEro 00Iero odpa3zoBaHus
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUEHUST) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOJUMYIO UM JUIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKHU3Hb COIMYMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu  mpeameTa «XUMHs» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XUMU» 1 «OO01Ias ¥ HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUU 110 HEOPTaHUYECKOM XUMUU (C BKIIOYEHHEM
3HAaHUH U3 001IEeH XUMUH) U OpraHndecKoi xumun. PopMUpOBaHHUE TAHHON CUCTEMBbI 3HAHUI MTPH
M3YYEHUU TpeaMeTa 00ecreyrnBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT00O0Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.



Crpykrypa comepxkanusi KypcoB — «Oprannueckas xuMus» u «O01as 1 HeopraHudeckas
XUMUS» chOopMHUpOBaHa B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4EHUIO
yueOHOro Marepuana W OOYCIIOBIEHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
onpeAeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMMHMH BellecTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCMYECKON TEOpUU CTPOCHUSI OPraHWYECKUX COCAMHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JEKTPOHHBIX MPEICTaBICHUNH O CTPOCHHH BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX COeQUHEHHH. B Kypce opraHuueckoil XWMHUU MOTy4aroT
pazBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHs TEpBOHAYAILHEIC
MPEJICTABICHUS] 0 XUMUYECKON CBSI3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[lon HOBBIM yrjiom 3peHusi B mpeamere «XUMHsS» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO oOOIIero o00pa3oBaHMA TEOPETHUECKUI MaTepuan u
¢dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HEOPraHWYECKass XUMHUS» OOYJArOIIMMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEePUOIUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMIA,
riy0Xe TMOHATh UCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT o0oOImaromen o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHU O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
NPUMEHEHUH, a TAK)KE 0 XMMHUYECKUX PEAKIHUIX, UX CYLITHOCTU U 3aKOHOMEPHOCTAX MPOTEKAHHUs
gononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkaHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKMM M TNPUKIAAHONM XapakTep. OTHU 3HAaHUSA CIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, PaCKpbIBAIOT €€ poJib B MO3HABAaTEIbHOU U
MPAKTUYECKON JESTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOILECCY
TBOpYECTBA B OOJIACTU TEOPUH M MPAKTHUECKUX MPHIOKECHUNW XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U TPUMEHSATh €€ ISl MONOJHEHUS 3HAHUN, PEIICHUs
MHTEJJICKTYaJIbHBIX U KCIEPUMEHTAIbHBIX HCCIEeIOBaTeNIbCKUX 3a1ad. B 1enoM conepikanue
yueOHoro mpenMera «XuMUs» JaHHOTO YPOBHS U3YYCHHUs OPUEHTHPOBAHO Ha (DOPMHUPOBAHHE Y
00y4aromuXxcsi MUPOBO33PEHUECKOI OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UIEH, TaKuX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOTO M OPraHWYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUIN MYTEM IKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHMA MEXIYy HOBBIMU (PAaKTaMU U TEOPETUUYECKUMHU MPEATOCHUTKAMU,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAIIOB.

B mnnane pemeHus 3amad BOCHUTAHUS, PA3BUTHSI U COLMANU3ALUU OOYYaIOLIUXCS
NPUHATBIE MPOrpaMMON IO XMMHUHU TOJAXOJbl K OMNPEACNICHUIO COJIEpKaHUS U MOCTPOSHUS
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX AEWCTBUN, MMEIOLINX
0a30BoOe 3HAUCHUE IS PA3TUYHBIX BUIOB JIEATEIHHOCTH: PEUICHHUS IPoOieM, TOUCKa, aHaTN3a U
00paboTkn wHbOpMAIUK, HEOOXOAUMBIX I TPUOOPETEHUS ONbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IeATENbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B TO3HAHUM XUMUH.

B npaxTuke npenonaBanys XMMHU Kak Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHuUsl, TaK U
Ha YpOBHE CPEIHEro 00I1ero oopa3oBaHus, P ONPEICICHUN COACPKATEILHON XapaKTePUCTUKU
Hene W3ydeHUs IMpeaMeTa HamnpaBlIeHHUEM IEPBOCTETIEHHON 3HAYMMOCTH TPaJAUIMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMHMYECKOW HAayKHM Kak OO0JacCTM COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKOM IeATEIbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMITIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKOM TOUYKHM 3pPEHMS TaKOM MOAXOJ K OINPEAEICHUIO LieJed H3yuyeHus
IpeaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

['maBHBIMH LETSIMM H3Yy4eHHUsS mpeaMera «XuMmus» Ha 06a3oBom ypoHe (10-11 xi.)
SBIISIOTCS:

. dbopMUpOBaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHHbI MHpPA, B OCHOBE KOTOpPOIl JIeKaT KIIOYEBble TMOHATHUSA,



dbyHIaMeHTallbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M TIOHUMaHUE
CYILIHOCTU JOCTYMHBIX 000OIIEHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHUS;

. dbopMupoBaHUEe M pPa3BUTHE NPEICTABICHUNA O Hay4HbIX METOAaX TIO3HaHUs
BEIIECTB U XUMUYECKUX PEAKITNI, HEOOXOUMBIX ISl IPUOOPETEHUs YMEHUH OPHUEHTUPOBATHCS B
MHUpE BEIIECTB M XUMHYECKHUX SIBICHUN, HMEIOIIUX MECTO B MPHUPOJAE, B NPAKTHUECKOH U
MMOBCEAHEBHOM XU3HU;

. pa3BUTHE YMEHUH U CIOCOOOB JEATEIbHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U
O00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOII0IEHUEM TMpaBmiI 0€30MacHOro O0paIieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTEpPUCTHKA TIeNIel U 3a[a4 U3Y4YeHUs TIpeaMeTa B
IporpaMMe 1o XUMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU PUOPUTETAMHU B
cucTeme cpeaHero odmiero oopasoBanus. CeroqHs B MpenolaBaHuy XUMUH B OOJIBIIICH CTETICHU
OTIaéTCs MPEANOoUTEeHUE TPAKTUUECKONH KOMIIOHEHTE CO/Iep KaHUsI 0O0yUeHUs, OpUEHTHUPOBAHHON
Ha TOATOTOBKY BBIIYCKHHKA 00IIe00pa3oBaTelbHON OpraHU3alllM, BIaJCIOIIero He HabopoMm
3HaHUH, a (PYHKUMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHUSMH aKTHBHOIO
MOJTyYeHUs 3HAHUN U MPUMEHEHUS MX B PEATbHOM KU3HU JJIsl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ oTUM mnpu M3ydyeHUHM mpeaMeTa «XHMHS» JTOMHHHPYIOIIEe 3HAueHHE
NPUOOPETAIOT TaKUe IIeNN U 3a7a4uH, KakK:

ajanrtanus OoO0yYaloIIMXCS K  YCJIOBHMSIM JMHAMHUYHO  Pa3BUBAIOUIETOCS  MHUDPA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSITUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMHupoBaHKE Yy OOYYAIOIMIMXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIIbHOE 3HAUYCHUE JJISl PA3IUYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MOWCKa, aHanmu3a W 00paboTku uWHOOpPMAIMK, HEOOXOIUMBIX [IJIi TMPUOOPETCHHs] OIbITa
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS [0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHalIu3a y9eOHOW U HaydYHO-TIONYISPHON WH(OpMAIIUA XUMHUYECKOTO
COJIepKaHus;

(dhopMUpOBaHHE U Pa3BUTHE Y 00YUIAIOIINXCS ACCOIUATUBHOTO U IOTHYECKOTO MBIITUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUH U MPOBEJICHUN XUMUUYECKOTO IKCTICPUMEHTA;

BOCIUTAHHE Yy OOydYarommxcs YOEeKIEHHOCTH B TYMaHHCTHUYECKON HaIpaBIEHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEIIGHHH THoO0alnbHBIX  MPOOIEM  paloOHaIBLHOTO
MPUPOIONOIL30BaHUS, TOMOIHEHNUS 3HEPreTUYECKHX PECypCcoB M COXPAaHEHHUS TNPUPOIHOTO
paBHOBECH S, 0CO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIIICHUS K TPUPOJIC U CBOEMY 3/I0POBEIO,
a TaK)ke MpUOOpPETEHMS OMbITa UCTIOIb30BAaHUS MOTYYCHHBIX 3HAHUN JJI1 MPUHATHS TPAMOTHBIX
pEUICHUI B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B y4yebHOM mmaHe cpemHero oo0iiero oopa3oBaHus MPEAMET «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO111ee 4ncI0 YacoB, OTBEAEHHBIX Ul U3YYEHHS] XUMUU, HA 0a30BOM YPOBHE CPEIHEro
obmiero obpazoBanus, coctaBiser 68 yaco: B 10 kmacce — 34 gaca (1 yac B Heemno), B 11 kimacce
— 34 gaca (1 4ac B Hezemto).



IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
«XUMMUS. BA3OBBI YPOBEHb»

®I'OC COO ycranaBnuBaeT TpeOOBaHMSI K pe3yjbTaTaM OCBOCHHS OO0YyYarOIIUMHUCS
porpaMM CpeIHEro o0IIero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOM It Pa3pabOTKH IJIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
pOTrpaMM CpeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOIXO/.

JIngHOCTHBIE PE3YJILTATHI

B cooTBeTcTBUM € CHCTEMHO-AEATEILHOCTHBIM MOJAXOJOM B CTPYKTYpE JTUYHOCTHBIX
pe3yabTaTOB OCBOSHUS MPEIMETa « X UMHSI» Ha YPOBHE CpeIHET0 0011ero o0pa3oBaHusl BbIICICHbI
CJIEIYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPa)KTaHCKOW HICHTHYHOCTH — TOTOBHOCTHU K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HaJU4Yre MOTHUBAIIUU K O0YUCHUIO;

I[EeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKIEHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JESATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH IEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0Opa3oBaHuS;

HaJU4he TPABOCO3HAHHUS IKOJIOTHYECKON KYJIbTYPHl M CIOCOOHOCTH CTaBUThH IEIH H
CTPOUTD KU3HEHHBIC IJIAHBI.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XHUMHS» IOCTHTAIOTCS B E€IMHCTBE
yu4eOHOM M BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aTaMH POCCHHCKOTO
TpaXTaHCKOTO OO0IIecTBa, MPUHSATHIMA B OOIIECTBE HOPMAMH M TMPAaBWJIAMHU TOBEICHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS W HPAaBCTBEHHOT'O CTAaHOBJICHUS
JUYHOCTH 00YJarOIIUXCS.

JIngyHOCTHBIC PE3yNbTAaThl OCBOCHUSI MpeaMeTa «XUMHUS» OTPAKAIOT ChOPMUPOBAHHOCTH
OTIBITa TO3HABATEIILHOM U MPAKTUIECKOU IEATEITHHOCTH 00YUaIOIINXCSI TIO peaTn3aIlii TPUHSTHIX
B OOIIECTBE IIEHHOCTEH, B TOM YKCJIC B YACTH:

1) rpaxIaHCKOro BOCIUTAHUS:

OCO3HaHUS 00YJAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABICHUS O COITMAIBHBIX HOpPMax M IPaBWIaX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JCATEIHHOCTH MPHU CO3JIAaHUN YU€OHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apTYMEHTHI IPYTUX
MIPH aHAJIN3E Pa3INIHBIX BHIOB yUYeOHON AEITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIICHHUSI K HCTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XHMUH;

YBaOKCHHsI K TMPOIIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHYECKOTO MPUMEHCHHUS
XHMHH, OCO3HAHHUS TOTO, YTO JOCTHO)KCHHS HAYKHU €CTh Pe3yJbTaT UIMTEIIbHBIX HAOIIOJACHHM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U IPAKTUKOB;

WHTEpeCa W TI03HABATEIIBHBIX MOTHBOB B TIIOJYyYEHWH W TOCICAYIOIMIEM aHAJIU3e
nH(}OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;



CIIOCOOHOCTH OIIEHMBATh CHUTYallMHM, CBS3aHHBIE C XHUMHUYECKUMHU SIBICHHUSIMH, U
INPUHUMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IIOBEIECHHE M IOCTYIKM CBOMX TOBAPUULIEH € MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN 3TUX TTOCTYIIKOB;

4) hopMUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHUMAHUS IICHHOCTEH 310pOBOr0 M 0e30macHOro o0Opa3a >KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnroieHus MpaBuil 0E30MacHOTO OOpaIleHUs] C BEIIeCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU JEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWJI WHIWBUIYaTbHOTO H KOJUIGKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUS TOCJEICTBUN W HEMPHUITHS BPEIHBIX MPUBBIUCK (YMOTPEOICHUS aTKOTOJIS,
HAapKOTUKOB, KypEHHs);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BAaTENbCKOW JEeSATENIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTruX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYaCTH€ B pEIIECHWHM MPAKTHUYECKUX 3a/1ad COLHUAIBHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAaKTUYECKOMY M3y4eHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOIAM TPYJla U PE3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHONW TpPAaeKTOpUU OOpa30BaHMS,
Oynymeil mpodeccuu U peaan3alnun cOOCTBEHHBIX KU3HEHHBIX IIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, MHTEPECOB U MOTpEeOHOCTEN 00I1IeCTBa;

6) IKO0JIOrHYECKOT0 BOCTIUTAHMUSI:

9KOJIOTHYECKH 11€71€CO00pa3HOr0 OTHOMIECHUS K IPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHHUS
JKU3HU Ha 3eMIie;

MMOHUMAHUS TTI00ATBHOTO XapaKTepa dKOJIOTHUECKUX TPOOIIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEb;

OCO3HaHUs HE0OXOIUMOCTH UCTIONB30BaHUS JOCTHKCHUI XUMUH JIJISl PEIIICHHS BOIIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOI'O HEINPUATUS AEHUCTBUH, NMPUHOCALIMX BpPEI OKPYXKAOUIEH NMPUPOAHOM CpEXE,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJu4Musl Pa3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUSI:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

MOHUMAaHUs CcHenu()UKN XWMUU KaK HayKH, OCO3HaHWs €€ poilu B (HOPMHUPOBAHHUH
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJbl M YEIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelieHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOW NMBHUIM3AIMU: B €€
T'YMaHUCTUYECKON HAIPaBICHHOCTH M Ba)XHOW POJIM B CO3JAaHUM HOBOUM 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
o0ecreYeHnn yCIOBHA yCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;



€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHUMaHMsI CYIIHOCTH METOJIOB II03HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh M0Jy4yaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbIE 3aKIFOUEHHS HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIUXCS JaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCII0JIb30BaTh XMMUYECKHUE 3HAHUS IS PELIeHUs TpodsieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATENIbCKOM 1€ TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY 0OOpa3oBaHMI0O M CaMOOOpa30BAaHHUIO, K
aKTUBHOMY IIOJy4YEHHIO HOBBIX 3HaHMH IO XHMHMH B COOTBETCTBHM C IKM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasnuuyHbiXx cdepax mnpodeccruoHaaIbHOMI
JESATENBHOCTH.

MeranpeamMeTHbIe pe3yabTaThl

MeramnpeaMeTHble pe3yJbTaThl OCBOEHHs Y4eOHOro mpeaMera «XHMHS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MEXTIpeAMETHBIE) OOIICHAYYHBIEe TOHATHS, OTPAXKAIOIINE IIEJTOCTHOCTh HAYYHOH KapTHHBI MUpa
U crnienru(uKy METO/I0B O3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEpTrus, SBJIECHUE, MPOLECC, CUCTEMA, HAYYHBIH (haKT, NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTB,
3aKOH, TEOpHSs, UCCIIe0OBaHNEe, HAOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCaJbHbIe ~ ydeOHble  jaeiicTBusi  (IIO3HABaTelbHBIE,  KOMMYHHMKATHBHBIC,
perynsTuBHBIE), obOecneunBaomme (GopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH H
COIMATIbHOM KOMITETCHIIH 00yJaOIINXCS;

CIOCOOHOCTh ~ OOYYAIOIIMXCS ~ WCHOJBb30BATh  OCBOCHHBIE  MEXAUCHUILUIMHAPHBIE,
MHPOBO33pDEHUYECKHE 3HAHWA M YyHUBEpCAJIbHbIE y4eOHbIC ACHCTBHSA B IO3HABATEIBHOM WU
COLIMAJIbHOM IIPAKTHKE.

MeranpenmMeTHsle Pe3yNbTaThl OTPAKAIOT OBJAACHUE YHHBEPCATbHBIMH YYEOHBIMU
NI03HABaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISITUBHBIMHU JICHCTBUSMH.

OB.J'Ia)leHI/Ie YHUBEpPCAJAbHBIMUA yqeﬁann NMO3HABATEJbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOTUYeCKHeE AeiiCTBUS:

CaMOCTOATENbHO (OPMYIHPOBATh W aAKTYAIM3UPOBATH MPOOJIEMY, BCECTOpOHHE €&
paccMaTpuBarth;

OTIPENIEATh e JCATEIHHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUH HUX TOCTHKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

WCIIOIb30BaTh MPU OCBOCHWUW 3HAHUN TPHUEMBI JIOTHYECKOTO MBINIJICHUS — BBIICIATH
XAPaKTCPHBIC TIPU3HAKU HOHATHUH WU YCTaHAaBJIMBATL WX  B3aUMOCBA3b, HUCITOJb30BATH
COOTBETCTBYIOIIME MOHITHS I OOBSICHEHUS OT/ACTBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH TS KIIAaCCU(PUKALIMU BEIIECTB U XUMHUECKUX PEAKLINH;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSA3U MEXKIY N3YyYaeMbIMH SIBICHUSMH;

CTPOUTBH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JACIYKTUBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMsI B pPACCMaTPUBACMBIX SBJICHUSAX, (POPMYIHpPOBATH
BbIBOJbI M 3aKJIIOUYCHU A,

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMble B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPEOO0Pa30BhIBATH MOJICIbHBIC TIPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) DJIEMEHTA,
XUMU4eckass (opmynia, ypaBHEHHE XHWMHUYECKOM pEaKIuH — TMPU PEIICHUH YIeOHBIX
MO3HABATCJIbHBIX U MPAKTUYCCKUX 3a1a4, IPUMCHATH HA3BAHHBIC MOJCIIbHBIC TPCACTABJICHUA IJIS
BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYCCKUX PEAKITUH.



2) 6a3oBbIe HCCIeN0BATEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUi;

dbopMynHMpoBaTh LENM W 3aJayd  HMCCIENOBAHMSA, HCIOJNb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYX/ICHUH;

BJIa/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHMUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npUOOpeTaTh ONBIT YYEHHMYECKOW HCCIEeNOBATEIbCKOW M TPOEKTHOH IesITeNbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHus
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHWKAX uHpopMmanuu (HAYYHO-TIOMYNISIpHAs
auTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel HHTepHeta),
aHATM3UPOBATH HH(POPMAIIUIO PA3TUIHBIX BUIOB U (POPM MpECTaBICHHUS, KPUTHIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynHMpoBaTh 3ampockl M NPUMEHATH pPazIMYHBbIE METOJbl NPH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

MPUOOPETATh OMBIT UCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH H
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTHMAJIbHYIO (hOpMY MpecTaBieHust nHpopMauu (CXeMBl,
rpaduKu, TuarpaMmbl, TAOJHIIBI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAy4YHBIH SI3bIK B KAuyeCTBE CpEACTBA MpH paboTe € XUMHUYECKOU
uH(popMmaruen: MPUMEHATh MEXIpeAMETHbIC ((DU3MYecKne W MaTeMaTUYecKHe) 3HaKd |
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIAHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHA HeﬁCTBHHMI/I:

3a7aBaTh ~ BOINPOCHl IO  CYIIECTBY OOCYXJaeMoWl TeMbl B  XOJE€ Juajiora
W/WIM JTUCKYCCHH, BBICKA3bIBaTh HJIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIHHO
BBITIOJTHEHUS TTPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C MPE3CHTALUEH PEe3yJIbTaTOB MO3HABATEILHON ACSITEIbHOCTH, MOJYUEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBINOJHEHHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIECTB,
peanu3anuu y4e0HOTO MPOCKTa u dhopmynupoBaTh BBIBOJIBI
0 pe3ybTaTaM MPOBEAEHHBIX UCCICIOBAHUI TyTEM COTIACOBAHHUS TIO3HIIHIA B X0/1€ 00CYKIEHUS
1 0OMeHa MHEHHSIMU.

OBi1ageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1eiiCTBUAMM:

CaMOCTOSITENIFHO TIJIAHUPOBATH M OCYIIECTBIISTH CBOIO IO3HABATENBHYIO AEATEIHHOCTD,
ompenenss e€ IeTu W 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeayaraéMblii aITOPUTM JICHCTBUIM NPHU BBIMOJHEHWH Y4EOHBIX M HCCIIEOBATENBLCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIyUYE€HUS! HOBBIX 3HAHH O
BEILIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYILIECTBISATH CAMOKOHTPOJb CBOCH JEATENbHOCTH Ha OCHOBE camoaHalu3a |
CaMOOIICHKH.



IIpeameTHBIEC pe3yabTaTh
10 kaacc

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPAXKaIoT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUH O XHUMHUYECKON COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XWMHUU B TO3HAHWUU SIBICHHUA TPHUPOIBLI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPHl JHYHOCTH, €€ (YHKIMOHAIBLHOM TI'pPaMOTHOCTH, HEOOXOIUMOW MAJis
pelIeHHs MPaKTHYECKUX 33124 U SKOJIOTHUECKH 0OOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHON Cpenie;

BJIQJICHUE CHUCTEMOM XHMMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATarolIue
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJIa, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIAE 00BEM, YIJIEPOIAHBIA  CKeJNeT,
GyHKIIMOHATBHAS TPYIIA, PaIWKan, H30MEpHUs, W30MEpPbI, TOMOJIOTUYECKUN pPsif, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJAEpKAIINE COCANHEHUSI, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSUHEHNS); TEOPUHU U 3aKOHBI (TEOPHs CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHMUs, JIEKAIUEe B OCHOBE NMOHUMAaHUS
MPUYUHHOCTHA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJOTUYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, OJMy4YeHUH U 0€30MaCHOM MCIOJIb30BAHUN BAXKHEHUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JESATEIBbHOCTH YEI0BEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHbIC MPU3HAKH MMOHSATHH, YCTAHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME ITOHATHUS [TPU OMMCAHUMU COCTABA, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUIsI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPALIEHHOM) (GOPMYII OPraHUYECKUX BEIIECTB
Y YpaBHEHUH XMMHYECKUX PEaKUWW, U3rOTABINBATh MOJAEIIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHH yCTaHABIUBAThH NPUHAAJICKHOCTh U3yUECHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K OINpPEAeNEHHOMY KJIAacCy/Tpylre COeIuHEHUN
(YyrneBomopobl, KHCIOPOA M a30TCOAepXkalllie COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS1), J1aBaTh MM Ha3BaHWs 1o cucreMaruyeckod HomeHkiatype (IUPAC), a Takxke
MPUBOJIUTH TPUBUAIBHBIE HA3BaHUS OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, IMPOIMUIIEH,
aleTUIICH, STWICHIJIMKONb, TIULEPHH, (eHON, (OpManbACTHA, aleTaabIeTuil, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KMCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApPUHOBAsl KHCIOTA, TJII0K03a, (GPYyKTO3a,
Kpaxma, LeJIUTI0103a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEISITh BHUIbl XUMHUYECKON CBSI3U B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOXKEHUS TEOPHH CTPOCHHUS OpraHMYeCKHX
BemecTB A. M. bytiiepoBa /st 00bsSICHEHUSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh COCTaB, CTPOCHME, (U3MUECKUEe U
XUMUYECKHE CBOMCTBA TUIUYHBIX MIPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, STWIEH, NPOMWJIEH, aleTWwieH, OyraaueH-1,3, merunOyramuwen-1,3, OeHsodn,
METaHOJ, 3TaHOJ, STHJICHTJIUKOJb, TNIMLUEPHH, (EHOJ, aleTalbIeru, MypaBbuHas U yKCyCHas
KHCIJIOTBI, TJIIOKO3a, KpaxMmaj, IeJIi003a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLHH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTE€pPU30BaThb HCTOUYHUKH YIIIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEPepadOTKM M MPAKTHYECKOE MPUMEHEHUE
MIPOJIYKTOB NepepabOTKH;



c(hOpPMUPOBAHHOCTh yYMEHUU TPOBOJUTH BBIUMCICHHS IO XUMHUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTA PEaKUu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BELIECTB
WJIU TIPOJYKTOB PEAKITUN);

c(hOpPMUPOBAHHOCTh YMEHUH BIIAJIETh CHCTEMOU 3HAaHUI 00 OCHOBHBIX METO/IaX HAYIHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU [P HM3yYEHUU BEHIECTB M XHUMUYECKUX SBJICHUN
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJCIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX
C BEIIECTBAMU U UX MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUJjia MOJb30BAHUS XUMHUYECKOU MOCYION U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)KE MpaBHUiIa OOPAIIEHNUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh W BBITIONHATH XHUMHUYECKUN AKCIICPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUM, MOJyYEHUE ATHIIEHA U HU3YYCHHE €ro
CBOWCTB, KAYECTBCHHBIE PEAKIINN OPTAaHUUECKUX BEIIECTB, IEHATYpaIlis OSIIKOB MPY HarPEBaHUH,
IIBETHBIC PEAKIINH OCITIKOB) B COOTBETCTBHH C MTPABUIIaMU TEXHUKHU 0€30MaCHOCTH ITPH 00paIieHun
C BeIIECTBAMH U JAa0OpPaTOPHBIM OOOPYIOBAaHHEM, MPEICTABIATH PE3YyIbTAThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHI COOTBETCTBYIOLIUX peakuuid u (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpPMALHUIO,
MOJTy4aeMyI0 M3 Pa3HBbIX HCTOYHHUKOB (CPEICTBA MaccoBOM nH(popMmaiuu, IHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUW COOJIOMATh TMpaBUiia JKOJOTHYECKH IEIecCO00pa3HOTo
NOBEJCHUS B OBITY M TPYJOBOH IEATENBHOCTH B LEISIX COXPAaHEHHUS CBOETO 3/0POBbS U
OKpYKarolllel MPUPOIHON CpeJbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBI
OmpeAeNEHHBIX OPTraHMYeCKUX BEIIECTB, MOHMMAas cMbica mokaszatens [IJIK, moscHsaTs Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAIICHHUsS] UX BPEAHOIO BO3JICHCTBUS Ha OpraHU3M
YEJI0BEKA;

Ui 00YYarOIIMXCSl C OIPaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS: YMEHHE IMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBIICHUM;

JUISL CIICTIBIX M CIA0OBHJIAIIMX OOYYaroONIUXCS: YMEHHE KCIOJIb30BaTh pelbedHOo-
TOUYCUHYIO cucTeMy oO0o3HadeHuit JI. bpailns 1 3anucu XuMu4yeckux GopMyIL.

11 kaace

[IpenMeTHbie pe3ynbTaThl OCBOCHUS Kypca «OOm@ass W HeopraHudeckas XUMHS)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUM TPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTUUYECKHX 3aJ1ad ¥ 3KOJIOTHYECKH 0O0CHOBAaHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBBIO
Y IIPUPOJHOU Cpene;

BJIQJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHHWM, KOTOpas BKIOYAET: OCHOBOINOJATrarol[ue
HOHATHUS (XUMUYECKUN 3JICMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSPHBII O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKUCJICHUs, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HMOHHAs, METa/NINYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pem€TKa, THUIBl XHMHYECKHMX  PEaklMii, pacTBOpP, AIJIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, JJIEKTPOJIUTHYECKAST JUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peakliiy, XUMUYECKOe PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUIECKON
auccouranuu, nepuoandeckuii 3akon /. M. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXpaHEHUs U MPEeBpallleHUs SHEPTUU MPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM S3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHMS
MPUYUHHOCTUA M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,



COCTaBe, MOJYYCHUH M 0e30MacHOM HCIIOJIb30BAaHUH BAKHEHIIMX HEOPraHWYECKHUX BEUIECTB B
OBITY U IPAKTUYECKON JAESITEIbHOCTU YEJIOBEKa;

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIe IPU3HAKU MOHATHUI, yCTaHABINBATh
UX B3aMMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMHMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMUYECKYIO CHUMBOJIHKY JUISI COCTAaBIICHUS
dopMyn BeIIeCTB M ypaBHEHHH XWMHUYECKHUX pPEaKLUUH, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEIIeCTB (yrapHbIi Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas W3BECTh, HErami€Has W3BECTb, IUThEBas COAa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEAEIATH BAJICHTHOCTD U CTENICHb OKUCIICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3H (KOBaJCHTHAsI, HOHHAs,
METaJIIIMYECKasl, BOJOPOAHAs) B COCOUHEHMSX, TUIl KPUCTAINIMYECKOW PEMIETKHM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHUII;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABINBATh MPUHAIJIEKHOCTh HEOPIraHUUECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TpyIIe COSUHEHNH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICI MEPUOANYECKOro 3akoHa /.
U. MenneneeBa u JEMOHCTPUPOBATH €ro CUCTEMATHU3UPYIONIYIO, OOBACHUTEIbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

cOpPMUPOBAHHOCTh ~YMEHHM XapaKTepu30BaTh dJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 nepuonos Ileproauueckoil CUCTEMbl XMMUYECKHUX 3JIeMEHTOB Jl.
W. MenzerneeBa, UCHOJb3ys MOHATHA «S-, P-, O-3JI€KTPOHHBIC OpPOUTAITNY, «IHEPreTUUYCCKHUE
YPOBHMY», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX D3JEMEHTOB MU UX
COCMHEHUH M0 nepuojaM MW rpymnmnam l[lepruoanyeckoil CUCTEMbl XMMHUYECKUX 3JeMeHTOB /l.
H. Menneneena;

c(hOPMHUPOBAHHOCTh YMEHUU XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBAa HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJY HEOPraHWYeCKHMMM BEIECTBAMU C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PUIMPOBATh XUMUYECKUE PEAKIMH IO Pa3INYHBIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENEHEH OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH peaKkli, YIaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIATh YPAaBHEHUS PEAKLUN PA3TUYHBIX TUIIOB, OJIHBIE
U COKpAallEHHBIE YPaBHEHMS peaklUi MOHHOTO OOMEHa, YUUThIBAsl YCIOBUS, MIPU KOTOPBIX 3TU
peakuuy UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIUH, MOATBEPNKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAClO3HABaThb ONBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPTAaHMYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYITHOCTh OKMCIUTEIEHO-BOCCTAHOBUTEIIBHBIX
peakuuii ToCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIuii;

c(OPMHPOBAHHOCTH YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKLIUU OT
pa3nUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHMUYECKOTO DPABHOBECHS B 3aBUCHMOCTH OT
BHeIHero BozneiicTBus (mpunuun Jle larense);

c(OpPMUPOBAHHOCTh YMEHHIl XapaKTepu30BaTh XUMHUYECKHE IPOLIECCHI, JIeXkallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTH
IpeCcTaBlIeHU 00 OOIMMX HAyYHBIX MPHUHIMIAX U IKOJOTUYECKUX MpoOiIeMax XUMHYECKOIo
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHHUSI C KCIOIb30BAaHUEM TOHATHUS
«MaccoBasi JIOJsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKUX
peaKkuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIH



00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO d(h(eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, MPEBPAILIEHUS U COXPAaHEHUS YIHEPTHH;

c(OPMHPOBAHHOCTh YMEHHH COOIIOIATh MPaBUiIa MOJIB30BAHNUSA XUMUYECKOW MOCYI0H U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KE MpaBUiia OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJIHATH XMUMHUYECKUN HKCIIEPUMEHT
(pa3nokeHue TepoKCcHIa BOJOPOAAa B MPHCYTCTBUU KaTallM3aTopa, OINpEAETICHHUE Cpeiabl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO WHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLUH, PeaKkIMd HOHHOro OOMEHa, KadeCTBEHHBIC PEaKIuu Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMUS, PellIeHHEe SKCIIEPUMEHTAIbHbIX
3a7au no Temam «Metamie» U «Hemeramibl») B COOTBETCTBHM C IpaBUJIaMU TEXHUKH
0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH M J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATH
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(hOPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALIUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBWiIa SKOJIOTUYECKH IIeIeCO00pPa3HOTro
MOBe/eHNA B OBITY M TPYIOBOM [EATENbHOCTH B LEISIX COXPAHEHHSI CBOETrO 3/I0POBbS U
OKpYKarolle MPUPOJHOW Cpelbl, OCO3HABATh OMACHOCTH BO3JACHCTBUS HA JKUBBIE OPraHU3MBbI
ornpeAenéHHBIX BELIECTB, MOHUMas cMbich nokaszarens [1JIK, noscHsTh Ha mpuMepax crocoObl
YMEHBLIEHUS U MPEAOTBPALIEHUS UX BPEJAHOrO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

Ui 00YYarOIIMXCSl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS: YMEHHE HMPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYIECKUX SBIICHUM;

JUISL CIICTIBIX M CIA0OBHJISIIMX OOYYarONIUXCS: YMEHHE KCIOJIb30BaTh pelbe(HO-
TOUYEUHYIO cucTeMy o0o3HadeHuit JI. bpailns muis 3anucu XuMu4yeckux GopMmyiL.

COJIEP)KAHUE YYEBHOI'O IPEJMETA «XAUMMUSIL. BA3OBbIA YPOBEHb»
10 KJIACC
Oprannyeckast XuMust

Pa3nea 1. Teoperndeckue 0CHOBBI OPraHU4eCKOM XUMUH

IIpenmer opraHm4ecko XHMMHH: €€ BO3HMKHOBEHHE, pPa3BUTHE M 3HAYCHHE
B II0JIyYE€HUU HOBBIX BEUIECTB U MaTepuajoB. Teopus CTpOEHUs OpPraHMYECKUX COCOUHEHHH A.
M. bytnepoBa, €€ ocHOBHbIE NOJOXKEHUA. CTPYyKTYpHbIE (OPMYJBI OPraHUYECKUX BELIECTB.
I'omounorust, nsomepuss. XumMuueckas CBsI3b B OPraHMUYECKHUX COECIUHEHMUSIX — OJAMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o  kiaccuukanum  OpraHuveckdx  BemiectB.  HomeHnknarypa
OpPraHMYECKUX COEAMHEHHMH (CUcTeMaTHuecKkas) M TpHUBHAJIbHBIC Ha3BaHMs BaKHEHIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbI U3YYEHUS BEUICCTB M MX IPEBPAIICHUN: 03HAKOMIICHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHajJaMH Ha WX OCHOBE, MOJIEIMPOBAHUE MOJICKYII
OpPraHMYECKHUX BEIIECTB, HAOIIOACHHWE U ONKMCAHUE JEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPH HarpeBaHUHM (TUIaBJICHUE, OOYTIIMBaHUE U TOPCHHUE).

Pa3znea 2. YrieBoaopoanbl

AnKaHBI: COCTaB M CTPOECHME, FOMOJOIMYECKMH psaa. MeraH M 3TaH — mpocreiuue
IPEJCTaBUTEIN ANKAHOB: (PU3HUYECKHE U XUMUYECKUE CBOWCTBA (peaKuy 3aMEILCHHsI K TOPEHUs),
HaXO0X/IEHNE B IPUPOJIE, TOITYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAl. DTHICH U MPOMWIEH — NPOCTEHIINE
NpPEICTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
rajJlOreHUPOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJMMEpU3aluN ), OJyYeHUE U IPUMEHEHUE.




Anxanuensl: O6yraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaXHEHUIINE XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [lomydeHne cMHTETHYECKOTO KaydyKa U Pe3UHBI.

ATNKHUHBI: COCTaB W OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUU psl. AILCTUIICH —
MPOCTEUININIA TTPEACTABUTENb AJTKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOy4YEeHUE U IIPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (U3NUECKHE W XHMHUUYECKHE CBOWCTBA (peaKiuu
raJOreHUpPOBaHUsI U HUTPOBAHMS), IOJYyYEHUE W TpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMpPOBAHUs), NOJYYeHUe U
npumeneHue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckass CBSI3b  MEXIY  YIVIEBOJOPOJAMU,
MPUHAJISKAITIME K Pa3TUYHBIM KJIaCCaM.

[TpupoaHble KCTOYHHUKH YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U MomyTHbIC HE(TSHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: IeperoHka, KPEKUHT (TEPMUYECKHM,
KaTaquTHueckuil), mmponu3. [lpoaykTel mepepaboTku HedTH, HX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKTHI €ro NepepadboTKH.

OKCIEepUMEHTAIbHBIE METO/IbI M3YUYEHHs BEIIECTB U UX NPEBPALICHUN: O3HAKOMJICHUE C
oOpa3lamu IiacTMacc, KayuykoB U pe3uHbl, koyuiekuuu «HedTe» u «Yronp», MoaenupoBaHue
MOJIEKYJI YTJIEBOAOPOJOB U TaIOTEHOMPOU3BOAHBIX, IPOBEJACHNUE IPAKTHYECKONH PabOTHI:
MOJIyYeHHUE STUJICHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHpie 3a1a4u.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MTPOYKTA PEAKIINH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Paznen 3. Kuciopoacoaep:xamnue opranniecKkue coeJuHeHNs!

[IpenenbHble OJHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpOeHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaJNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHrue. BogopoiHeie cBsI3u MEXAy MOJIEKYyJaMu cupToB. JleificTBre MeTaHoNa U 3TaHoIIa
Ha OpraHu3M YeJIOBEKa.

MHoroatoMHble CHHUPTHL. OTHIEHIVIMKOJIb W TJMIEPUH: CTpOeHUe, (U3HUeCKue Hu
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METallIaMHi, Ka4eCTBECHHAs peaKIIUsI Ha
MHOTOAaTOMHBIE CHUpPTHI). JleWicTBMEe Ha oOpraHu3M uejoBeka. [IpuMeHeHHE TIullepuHa U
STUJICHTITUKOJIS.

deHoJ: CTPOCHHUE MOJICKYJbI, (U3UYECKUEe M XHWMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruabl U kemowusl. DopmanbAerui, aueTajdbACTUA: CTpOeHHE, (pU3nUecKue Hu
XMMUYECKHE CBOMCTBA (peaklMH OKHUCJICHUSI M BOCCTAHOBIICHMS, KaYECTBEHHBIC PEAKIINH),
MOJIy4YeHUE U IPUMEHEHHE.

OmHOOCHOBHEIE MpeeTbHbIe KapOOHOBBIE KUCIOThL. MypaBbuHAS M YKCYCHASI KHCIIOTHI:
cTpoeHue, Pu3nyecKre 1 XMMHUIECKUEe CBOMCTBA (CBOMCTBA, OOIIME I Kiacca KUCIOT, peaKIus
sTepudUKanmm), ToONydyeHue U mpuMmeHeHue. CTeapwHOBas H OJCHHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEVCTBHUE.

Crnoxuble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONHN3 CIIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYrieBonbl: cocTaB, KiacCU(pUKAIUS YIIIeBOIOB (MOHO-, U- U MOJMcaxapusl). [ oko3a
— MPOCTEHIINIT MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, (PH3UYECKHE U XUMHUYECKHE
cBolcTBa (B3auMoeiicTBre ¢ ruapokcuiom menu(ll), okucnenne aMMuaqyHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHUE, OpOKECHHE TIIIOKO3bI), HAXOXKIEHUE B MPUPOJE, MPUMEHEHHE,
ouonornueckas poib. DorocuuTes. PpykTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemntono3a kak npupojiHbie noauMepsl. CTpoeHue Kpaxmania U HEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBONCTBA KpaxMaJa (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJIO0M).

OKCIEepUMEHTAIbHBIE METOJ/Ibl M3YYEHHMs] BELIECTB W WX MPEBpAlllCHUH: MpOBEACHUE,
HAOJIIO/ICHUE U OINHKCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KauyeCTBEHHbBIE




peakiMu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX
crupToB (B3ammojelricTBue TiunepuHa ¢ ruapokcuaoMm menu(Il)), ampaernmoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTBue kpaxmana
¢ 10/10M), IpOBEIEHNE TTPAKTUUECKONU PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHpie 3a1ayn.

Boruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Pa3neua 4. A3oTcogepskanue opraHu4ecKue coeJHHEeHH

AMUHOKHUCIOTHL Kak aM(poTepHble oOpraHuueckue coeauHeHus. dusznueckue Hu
XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha NpuUMepe IMIMHA). buonornyeckoe 3HaueHHE
amMuHOKUCIOT. [lenTusl.

benku kak mpuUpOJHBIE BBICOKOMOJCKYISpPHBbIC coenuHeHus. [lepBuuHas, BTOpUYHAS U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: THUIAPOIM3, JEHATYpallus,
Ka4eCTBEHHBIC pEaKIIuy Ha OEJIKH.

OKClepUMEHTAIbHBIC METOJbl M3YYEHUsS BEIIECTB U UX TMpeBpallleHui: HaOIoJeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HArpeBaHWUM, IIBETHBIC
peakiuu OCJIKOB.

Pa3nes 5. BbicOKOMOJIEKYJISIPHBIE COEIMHEHUS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHH: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPU3ALNHU, CPEIHsAs MOJIeKyilsapHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJMMEpU3aIIHs U MOJIUKOHCHCAIIHSL.

OKclepUMEHTAIbHbIE METO/IbI MU3YYEHHUS BEIIECTB U UX MPEBPAICHUH: 03HAKOMIICHHE C
oOpa3lamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MeKnpeAMETHBIE CBSI3H.

Peanuzanus MexxnpenMEeTHBIX CBSI3€H MPU U3YUYEHUU OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX TMOHSATHH, TaKk U
MOHSTHUM, SBJISIOIMXCA CUCTEMHBIMU JJIS1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmIe ecTeCTBEHHO-HAY4YHBIC MOHATHUS: SBJICHHE, HAYYHBIH (hakT, TUIOTE3a, 3aKOH,
TEeopus, aHaju3, CUHTE3, KiIaccupuKaluus, T[EePUOJUYHOCTh, HaAONIO/IEHUE, HW3MEpEeHHe,
HKCIEPUMEHT, MOICTTUPOBAHUE.

®dusuka: Mmatepusi, SHEPrusi, Macca, aToM, SJIEKTPOH, MOJIEKYJa, SHEPIeTUUECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUECKUE BETMYMHBI U €TUHHIIBI UX
U3MEpEHUS.

Buonorusi: knerka, opraHusMm, o6uocdepa, 0OMEH BELIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuuieBbie IPOAYKTHI, OCHOBBI PalliOHAILHOTO MUTAHUs, MOIOIIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MPenaparhbl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
O01mas ¥ HeopraHn4yecKasi XuMUs

Paszgen 1. Teoperuueckue 0CHOBbI XUMUH

XuMuueckuil ameMeHT. AtoMm. Sapo aTtoma, HU30TONBL. DJIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, 0- amemenTbl. OCOOCHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OPOUTANIsM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpOHHask KOH(UTYpaIKs aTOMOB.

Ilepnonnueckut 3akoH u Ilepuoauueckas cucremMa XUMHUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. CBsi3b NEPUOAMYECKOr0 3aKoHa M [leproanyeckoil CHUCTEMbl XUMHUYECKUX



anemeHnToB JI. 1. MenzeneeBa ¢ COBPEMEHHOW TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
10 TPYIIaM U nepuogam. 3HauYeHue MEePUoIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbI XUMHUUYECKOW CBs3U (KOBAJICHTHAs
HETOJISIpHasl U TIOJSpHAs, MOHHAs, MeTauinueckas). MexaHu3Mbl 00pa3oBaHHs KOBAaJCHTHOU
XUMUYECKON CB3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DNeKTpooTpUlaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonsitue o aucnepcHbIx cuctemax. ICTUHHBIE U KOJUIOUIHBIE pacTBOphl. MaccoBast 10151
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHudeckux coenuHeHWil. HoMeHknaTypa HeEOpraHWYecKuX
BEIECTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K Pa3IUYHBIM
KJIacCaM.

Xumudeckas peakius. Krnaccudukanus XMUMHYECKHUX PEaKIUi B HEOPraHWYECKOH |
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpACHUS
SHEPIHH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peaknuu, € 3aBHCHMOCTh OT Pa3NIU4HBIX (hakTopoB. OOpaTUMbIC pEaKIIHH.
Xumnueckoe paBHOBecHe. DakToOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOI'O PAaBHOBECHS.
[Ipunuun Jle [laTense.

OnexTponautnyeckas auccouuanus. CunpHble U cinadble 3eKTponauThl. Cpea BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEePUMEHTAIbHBIC METOJIbI M3YUYEHUsl BEIIECTB W WX MPEBPAIICHUH: JEMOHCTpPALIMS
tabmui «llepuommueckasi cucrtema xumudeckux sjeMeHToB JI. WM. MenneneeBa», u3ydeHHe
Mozelen KPUCTa/UINYECKUX PELETOK, HabmroaeHne
U OMHCaHNE JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3iokKeHHe MEPOKCUAA BOJOPOia B
NPUCYTCTBUU  KaTajld3aTopa, OMpENEJICHUE Cpelbl pacTBOPOB BEHIECTB C  IMOMOIIbIO
YHUBEPCAITHHOTO WHIWKATOPa, PEAKIM MOHHOTO OOMEHa), MPOBEICHUE MPAKTHIECKON PabOThI
«BnusHre pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON PEAKITHI.

PacuérHeble 3anaum.

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Pa3nea 2. Heopranuyeckasi Xumusi

Hemeramnsl. Ilonokenue HemetaiwuioB B Ilepuoandeckoid cuUCTEME XHUMHUYECKUX
sanementoB JI. U. MenneneeBa u 0COOEGHHOCTH CTpOEHHUsI aroMoB. (DHU3MUECKHe CBOICTBa
HEMETAaJUIOB. AJUTOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (Tajlor€HOB, Cephl, a3o0Ta, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSIUHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN ).

[IpumeHeHne BaxKHEUIINX HEMETAIUIOB M UX COCTMHEHUN.

Meramnsl. [1onoxenue Merauios B [lepuoanueckol cucreMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenpaeneeBa. OcOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000704Yek aToMOB MeTauioB. OOmue
¢usnueckue cBoiicTBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN DSl HANPSOIKEHUN
METaJIOB.

XUMHUYECKHUE CBOMCTBA BaXXHEUIIUX METAJUIOB (HATPUM, Kajauil, KalblUi, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cnocoObl MoMydeHus: MeTauIoB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCHEPUMEHTAIbHBIE METO/bl M3YYECHMS BEIIECTB M WX MPEBPAlICHUN: H3Y4YCHHUE
KoJUTeKIuu «MeTaibl U CIUTaBbl», 00pa3lloB HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTANILHBIX 3a1a4,
HaOJII0/IeHUe U OMNKMCAHHWE JAEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OIBITOB (B3aUMOJAEHCTBHE




TUAPOKCHIA ATIOMUHUS C pACTBOPaMU KUCJIOT U ILIEN04YeH, KAYeCTBEHHbIE PEaKIMM Ha KaTHOHBI
METaJlIOB).

PacuéTtHbie 3a1a4u.

Pacuérer Macchel BemecTBa MM 00bEMa Ta30B MO WM3BECTHOMY KOJHMYECTBY BEIICCTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BELIECTB, pacdEThl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPHUMECH.

Pasznen 3. Xumus u xu3nb. MexnpeaMeTHbIe CBS3H.
Ponps xumum B 0OecriedYeHNH SKOJIOTMUECKOM, YHEPTeTHYECKON U MHUIIEBOM 0€3011acCHOCTH,
pa3BuTUU MeaUIUHBL. [IoHsATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX PEaKI[Ui.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIUNAX MTPOMBIIUICHHOTO TOJYYCHHS
BaKHEUIIINX BEIIIECTB.

UenoBek B MHUpE BEHIECTB W MaTEPUATIOB: BAXKHEHIINE CTPOUTENIBHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuasibl IJis SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC YIOOPECHHUS.

XuMusi U 30pOBbE 4YEJIOBEKA: IpaBuja HMCMIOJIb30BAHMS JIEKAPCTBEHHBIX MpPENaparTos,
MpaBHIIa 0e30ImacHoro HCIIOIb30BaHUS MpenaparoB OBITOBOM XUMHUHU
B IIOBCEIHEBHOM KHU3HHU.

MeXnpeIMETHBIC CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPU U3yYeHUH OOIIEH 1 HEOPraHWUYECKOH XMUMUU B
11 kyacce ocymiecTBIseTCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W MOHSTHH, SBJISIIOUIUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
HHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4YHBIM (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHaJu3, CHHTE3, KIIaCCU(PUKAIIHS, IEPUOJUIHOCTD, HAOMIOACHUE, SKCIIEPUMEHT, MOJICITUPOBAHHUE,
U3MEpPEHHUE, SIBJICHHE.

®dusuka: mMaTepus, dHEPrusi, Macca, aToM, BJEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTh, MOJICKYJa, YHEPTeTUUECKUN yYPOBEHB, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHHIC BEIIECTBA, (U3MUCCKUE BETMYMHBI U €MHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, JKOcHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAEMEbIE, TOTLIUBO, PECYPCHI.

Texnomorus: XUMHUYECKas  MPOMBIIUIEHHOCTb, METAJLTyprHs, MPOU3BOCTBO
CTPOUTENBHBIX MAaTEPUAIIOB, CETLCKOXO03IMCTBEHHOE ITPOU3BOACTBO, MMUIIEBAs IPOMBIIIIIEHHOCTD,
dbapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  MPOM3BOACTBO  KOCMETHUYECKHX  IIPErnaparoB,
MPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepHaJoB, AJIIEKTPOHHAS MIPOMBILIIEHHOCTb,
HAHOTEXHOJIOTHH.




TEMATHYECKOE INTAHUPOBAHHE

10 KUIACC

Ne HanmenoBanue pasiesioB ¥ TeM MPOrpaMMbl KonnuecTso yacos DyeKTpOHHBIE (LIUPPOBLIE) BocnurarensHbIi HOTEHIMAI
n/m Bcero |  KonTponsHbie [pakTuueckue 00pa3oBaresbHbIE PECYpPChI
paboTsl paboTsl
Pa3gen 1. Teoperndyeckne 0CHOBbI OPraHHYECKO XUMHH
1.1 | Ilpenmer opranuueckoit xumun. Teopus 3 https://resh.edu.ru/ ®dopMupoBaHe POCCUICKOTO
CTPOCHUS OPTaHUYCCKUX COCAMHCHUH A. M. https://oblakoz.ru/ HCTOPUYIECKOTO CO3HAHUS
bytneposa
Wroro no pazneny 3 DopMHUPOBAHUE IKOJIOTUIECKOM
Pasznen 2. YrjeBoaopoabl KyJIbTypbI
2.1 | IlpepenbHble YIIeBOAOPOIBI — aJIKaHBI 2 https://resh.edu.ru/
2.2 | HempenesnbHble yIiaeBOAOPOIbI: alKEHEI, 6 1 https://oblakoz.ru/ DopMHUpPOBAHHE KYIIETYPEI
aJIKaTUCHBI, AJTKUHBI 3/10pOBOTO 00pa3sa KU3HU
2.3 | ApoMaTH4eCKHE yrIIEBOJOPOIbI 2 https://resh.edu.ru/
2.4 | IlpupomHble HICTOYHUKH YIIEBOAOPOIOB U UX 3 1 https://oblakoz.ru/ Popmuposarue Gepesxror o
nepepaboTKa OTHOIICHHS K OKPYXKaomieit
HToro 1o pasaeny 13 cpeae
Pasznea 3. Kuciaopoacoaep:kaiiue opranuiecKne coeTMHeHus
3.1 | Crouprel. ®eHon 3 https://resh.edu.ru/
3.2 Ausperunpl. Kap6oHoBsie KuCI0Th. CII0KHBIE 6 1 https://oblakoz.ru/
a(upsI
3.3 | YraeBousl 3 1 https://resh.edu.ru/
Hroro no pazuery 12
Pasznen 4. A3oTcoaep:kaiine OpraHuYecKue CoeTHHEHHsI
4.1 | AmuHBI. AMHHOKHUCIOTHI. Bemku 3 https://resh.edu.ru/
https://oblakoz.ru/
HWroro no pazmeny 3
Pa3gen S. BeicOokOMOJIeKYJ/ISIPHBIE COeTUHEHHS
5.1 | Imactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/
https://oblakoz.ru/
Hroro mo paszeny 2
PesepB 1
OO11ee KOJIMYECTBO YaCOB 34 2 2



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

11 KUIIACC

Ne HaumeHnoBaHue pa3aesnoB U TeM KonugectBo uacos OnexTpoHHbIe (IU(POBBIC) BocnuraTtensHbli noTeHIUA
n/n IPOrpamMMBbl Bcero KonTponbHbie [pakTryeckne 00pazoBaTenbHbIE PECYPCH
paboTsI paboTsI
Pasnen 1. TeopeTnyeckne 0CHOBbI XUMHH
1.1 Crpoenue atomoB. [lepuomuueckuii 3aKoH 3 https://resh.edu.ru/ DopMHIPOBAHUE POCCUIICKOTO
u [lepuoamueckasi CUCTEMa XUMUYECKUX https://oblakoz.ru/ HCTOPHIECKOTO CO3HAHUSA
anemenToB J. . Menneneena
1.2 Crpoenne BemecTBa. MHOrooOpasune 4 https://resh.edu.ru/ DOpMHPOBAHHE DKOIOTHIECKON
BEIIIECTB KYJNbTYpHI
1.3 XUMHYECKUE PEAKIMH 6 1 https://oblakoz.ru/
Hroro mo pasmeny 13 https://resh.edu.ru/
Paznen 2. Heopranuyeckasi XumMust DopmMHUpOBaHUE 6epe>1<Hor<3
2.1 Meraist 6 1 https://resh.edu.ru/ OTHOIICHNA K OKPYKaIoIIEH
https://oblakoz.ru/ cpene
2.2 Hemeramist 9 1 1 https://resh.edu.ru/
https://oblakoz.ru/ DopmMupoBaHUE KYJIbTYPhI
2.3 | CBs3b HEOPraHUYECKNUX M OPraHUYECKHUX 2 https://resh.edu.ru/ 3710pOBOTO 00paza KU3HH
BEILECTB https://oblakoz.ru/
HWroro no paznery 17
Pa3nen 3. Xumus u xku3Hb. MeKnpeIMeTHbIe CBA3H
3.1 XuUMHUS ¥ )KU3Hb 3 https://resh.edu.ru/
https://oblakoz.ru/
HWroro no pasneny 3
PesepB 1
OO11ee KOJIMYECTBO YaCOB 34 2 2
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