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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XUMHHM Ha YPOBHE CpeJIHEro o0IIero oOpazoBaHus pa3paboTaHa
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 No 273-03 «O6 ob6pa3oBaHUM B
Poccuiickoit ®denepanumny, TpeOboBaHUN K pe3yiabTaraM OCBOEHHUs (denepaaibHON
oOpa3oBarenpHON TIporpaMMmbl  cpefHero obmero ob6pazoanus (DPOII COO),
npencTaBieHHbIX B DenepanrbHOM TOCYAapCTBEHHOM 0Opa30BaTENbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuuu npenogaBaHus ydyeOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit denepaiuu, pean3ylomnX OCHOBHbIE
oOpa3oBaTeNbHbIE NPOrPAMMbI, U OCHOBHBIX TMOJOXKEeHUNH «CTpaTeruu pa3BUTHUS
Bocriutanusa B Poccuiickoit ®@enepanuu Ha niepuon 1o 2025 roga» (Pacmopsixenue
IIpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXO/I0B K pa3pabOoTKe MPOrpaMMbl IO XUMHUHU, K ONIPEAEICHUIO 001IeH
CTpaTeruu 0O0y4YeHUs, BOCITUTAHUS U PA3BUTHS OOYYAIOIINXCS CPEICTBAMU YUEOHOTO
npeamera «Xumus» s 10-11  kmaccoB Ha 0a30BOM  YpPOBHE COCTaBUIIU
koHuenrtyanbHsle mnosnoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PEe3yJIbTaTOB OOy4YeHUsT U TpPeOOBAaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUe, MOTY4aeMOE BBIITYCKHUKaMU 00111€00pa30BaTEeIbHOM
OpraHu3alliM, SIBIISIETCA HEOTHEMJIEMOW 4YacThi0 MX OOpa30BaHHOCTH. OHO CIIyXKHUT
3aBEPILAIOIIMM ATAllOM pEaU3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIMX LETOCTHOW CUCTEME XMMHUYECKOro 00pa3oBaHUS.
OTH  TEHHOCTH KacaloTCid TIO3HAHUA 3aKOHOB  MPUPOJBI,  (HOPMUPOBAHUS
MHUPOBO33pEHHS M O0OImeld KyJIbTyphl YeEJOBEKa, a TakkKe JKOJIOTHYECKU
000CHOBaHHOTO OTHOILIEHHSI K CBOEMY 3J0pPOBBIO M MPUPOIHOM cpene. Peannsyercs
XUMHUUYECKoe 00pa3oBaHUE OO0YUYarOIIUXCsl Ha YPOBHE CpeHEro oliiero oopasoBaHus
CpelcTBaMH Y4YeOHOro mnpeaMera «XUMUs», COAEPKaHHE U IMOCTPOEHHE KOTOPOIo
ompesielieHbl B MPOrpaMMe MO0 XUMHH C Yy4ETOM CIeUU(PUKA HAyKHu XUMHH, €€
3HAYCHUS B TO3HAHWW TPUPOJIBI M B MaTEepPUATBHOW KM3HH OOIIECTBA, a TaKXKe C
y4€TOM OOIIMX IeJied M TNPUHIIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooIiero oopasosanus B Poccuiickoit denepanuu.

XvMHsI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIrpaeT 0coOyi pojb B
COBPEMEHHOW ITUBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MarepHalibHOM KylIbTypbl. OHa
BHOCUT CBOM BKJaq B (DOPMHUPOBAHHWE PAINMOHAIHLHOTO HAYYHOTO MBINUICHUS, B
CO3JJaHUE 1IEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIIeM MHpE KaK O €IUHCTBE
OpUpOABl U YEJOBEKa, KOTopoe (GopMupyercs B XUMUU Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHUS B3aHMOCBS3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aMMOAEHCTBYS C JAPYTMMH €CTECTBEHHBIMHM HAayKaMH, XHMHS CTajla
HEOTHEMJIEMON YacTbI0 MHUPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIOBUEM YCHEIIHOTO



TpyJa W JKH3HM Kaxzaoro ujeHa oOmiectBa. CoBpeMEHHass XMMMsI KaK Hayka
co3uJaTeNbHas, KakK HayKa BBICOKMX TEXHOJIOTHI HalpaBi€Ha Ha pEIICHUEe
r100aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHA UYEJIOBEUECTBA —  CHIPHEBOW,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30I1aCHOCTU U OXPaHbI 3J0POBbSL.

B coorBerctBUM ¢ O00mMMH LEISIMM M NPUHLIUIAMH CPEIHET0 OOLIEro
oOpasoBanus coaepkanne npeamera «Xumus» (10-11 kmaccel, 6a30BbIM YpOBEHB
U3YYCHHS) OPUEHTUPOBAHO MPEHUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IOATOTOBKY
oOyJaromuxcsi, HeOOXOUMYIO UM I BEIPAOOTKH MHPOBO33PEHUYECKHX OPUEHTHPOB,
YCIIEITHOTO BKJIFOUEHUS B KU3Hb COLMyMa, IPOAOKEHNS 00pa30BaHMsI B pa3InUHbIX
00J1acTsx, He CBA3aHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBimsOmUMHA ~ TIpeAMeTa «XUMHUS»  SBISIIOTCA  0a30Bble  Kypehl  —
«Oprannyeckad xumus» ©u «OOwAss W HEOpraHUYecKass XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUSI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HaHUU 1O HEOPraHMYECKOW XMMHUHU (C BKJIIOYEHHMEM 3HAHUN K3 OOLIEH XUMHM) U
opranudeckoil xumuu. DopMUpOBAHHME [TaHHOM CHUCTEMbl 3HAHWW INpU H3yYEHUU
IpeaAMeTa 00eCeYBaET BO3MOXKHOCTh PAaCCMOTPEHHSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanust KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMHpoBaHa B MporpamMme IO XHUMHH Ha OCHOBE
CUCTEMHOTO MOAX0/a K U3YyYEHHUI0 y4eOHOro Marepuaia u o0ycioBJIEHa HCTOPUYECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHMI Ha OMPENEIEHHBIX TEOPETUUECKUX YPOBHsX. Tak,
B Kypc€ OpraHM4eCKOil XMMUU BEIIECTBA PACCMATPUBAIOTCI HA YPOBHE KIACCUYECKON
TEOPHH CTPOEHUS OPTaHUYECKHUX COCIMHEHHM, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX
U DJIEKTPOHHBIX TNPEACTaBIEHUN O cTpoeHuu BemlecTB. CBeleHHs 00 M3ydaeMbIX B
Kypce BELIECTBaX JalOTCd B PAa3BUTUM — OT YIJIEBOJAOPOJIOB JO CIIOXKHBIX
OMOJIOTUYECKH AKTUBHBIX COEIMHEHUU. B Kypce opraHudeckoil XMMHH MOJY4aroT
pazButue CGHOPMHUPOBAHHBIE Ha YypPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
NEepBOHAYAJIbHbIE TPEJCTABICHUS O XUMHUYECKOW CBSI3M, KJIACCHU(PUKAIMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUS, O XUMUYECKOU
pEeaKIMH.

[log HOBBIM yrjaoM 3peHusi B ImpeaMeTe «XuUMHs» 0a30BOr0  YpOBHS
paccMaTpuBaeTcsi M3Y4YEHHBIH Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
TEOPETUUECKUI MaTepuan U (HaKTOJIOrMYECKHUEe CBEIEHUS O BEUIECTBAX U XUMUYECKOM
peakuuu. Tak, B YacTHOCTH, B Kypce «OOmas W HEOpraHuyecKas XUMHUSD)
oOy4JaronIumcst pe0CTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAUYECHUE MEPUOANYECKOrO
3aKOHa C OOIIETEOPETUYECKUX U METOJOJOTMYECKUX MO3ULUH, TIIy0)Ke IOHSIThH
UCTOPUYECKOE W3MEHEHHe (QYHKIHMI OSTOr0 3akoHa — OT oOoOmaromen 10
OOBSCHSIONICH 1 MPOTHO3UPYIOIIEH.



Enunas cucrema 3HaHUMK O BaKHEMIIMX BEILIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKXKE O XMUMHYECKUX PEaAKLIUSIX, WX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHUs JonoJHsAerca B Kypcax 10 u 11 kimaccoB anemeHTamu
COZICpKAaHMS, HUMEKOIIMMHU KYJIbTYPOJOTMUYECKH W TMPUKIAAHOM XapakTep. OTH
3HaHUS CHOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3M XUMHUHM C JIPYTHUMH HayKamu,
PAcCKpBIBAIOT €€ poib B IO3HABATEIBHOM M NPAKTHUYECKOM ACATEIBHOCTU YEJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHHUIO YBA)KEHHS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPHH H
MPAKTUYECKUX MNPHIOKEHUI XWMHH, MOMOTAIOT BBITYCKHHKY OPHUEHTHPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMHUEH,
KPUTUYECKHA OCMBICIIMBATh UHPOPMALIMIO U MPUMEHSATh €€ JJid MOMOJIHEHUS 3HAHU,
pELICHNs MHTEIUIEKTYAJbHBIX U JKCIIEPUMEHTAIBHBIX MCCIENOBATEIbCKUX 3aaad. B
LEJIOM COJIep)KaHhe YydeOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS HW3Y4YECHUS
OpPUEHTHPOBAHO Ha (POPMUPOBAHUE Y OOYUAOLIUXCSI MUPOBO33PEHUECKON OCHOBBI JISI
NOHMMaHUA  (QWIocOPCKUX  HJeH, Takux KakK: MaTepuajbHOE  EIUHCTBO
HEOPraHUYECKOT0 U OPraHUYECKOro MHUpPA, OO0YCIOBIEHHOCTh CBOMCTB BELIECTB HUX
COCTaBOM M CTPOCHHMEM, ITO3HABAEMOCTh IIPUPOIHBIX SBJICHUM ITyTEM DKCIIEPUMEHTA U
penieHus  OPOTUBOPEYMM  MEXIy HOBBIMH  (akKTaMHM M TEOPETUUYECKUMU
NPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELICHUHM HKOJIOTMYECKUX MpoldieM, a
TaK)Ke NpoOsieM cOepeKeHUs] dHEPreTHUYECKHX PECYPCOB, ChIPbs, CO3JIaHUS HOBBIX
TEXHOJIOTUHA 1 MAaTEpUAJIOB.

B nuiane peuenus 3aga4 BOCIUTAHMS, PA3BUTHS M COLIMAIM3AIUU 00YyYarOIIUXCsl
MPUHATBIE TMPOTPAaMMOM MO XUMHUM TOJAXOAbl K ONPEIEICHUI0 COAEpX aHUS U
MOCTPOCHHUS MpEAMETa MPeyCMaTpUBAIOT (POPMUPOBAHME YHUBEPCATIbHBIX YUEOHBIX
AeMCTBUM, UMeEoUMX 0a30BO€ 3HAYEHHE Ul Pa3jIMYHbIX BUAOB JESATEIbHOCTH:
penieHus: mpodsiem, Noucka, aHainu3a u 00paboTku MHGOpMAaIMU, HEOOXOIUMBIX IS
NpUOOpPETEHUs] ONbITA MPAKTUYECKOM W HCCIEAO0BATENbCKOM  JIESITENIbHOCTH,
3aHMMAIOLIEN BaXKHOE MECTO B IIO3HAHUH XUMUU.

B nmnpaktuke mnpenonaBaHHs XWMHUM KaK Ha YpPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHusl, TAK M Ha YPOBHE CPEIHET0 OOIIero oOpa30BaHUS, MPHU OMPEIACICHUH
COZIEP/KATEIIbHOW XapaKTEPUCTUKH IENEM M3Y4YEHUs MpeIMeETa HaIpPaBICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKM KakK OO0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOMN
NESATENbHOCTH 4YEJIOBEKa W KaK OJHOINO W3 KOMIIOHEHTOB MHUPOBOW KyinbTyphl. C
METOAWYECKOW TOYKM 3pEHUsS TAKOM NOAXOH K OIPEACICHUIO LEJIeW H3y4eHUs
IIpeaMeETa ABJISIETCS BIIOJIHE OITPABIAHHBIM.

CornacHO [aHHOW TOYKE 3pEHUs TIJIABHBIMU LENSAMU HW3Y4YEHHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sSIBIISAIOTCSA:

e (opMUpOBaHHE CUCTEMbl XUMUYECKUX 3HAHUM KaK BaKHEUIIIEH COCTABISAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIE



NOHATHUS, (PyHIAMEHTaJbHbIE 3aKOHbl UM TEOPUUM XUMHUH, OCBOCHHE S3bIKa
HAayKH, YCBOCHHE M TOHMMAaHUE CYIIHOCTH JOCTYIHBIX 0OO0OIIEHHI
MHPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMJICHHE C HWCTOpUEH UX pPa3BUTUA U
CTaHOBJICHHUSI,;

e (opMupoBaHuE W pa3BUTHE MPEJCTaBICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIIECTB M XUMHUYCCKUX PEAKIN, HEOOXOIUMBIX I MPHOOPETCHHSI YMEHUMN
OPHEHTHUPOBATKLCS B MUPE BEIIECTB U XUMHUYECCKUX SIBJICHHUH, UIMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHUU U CIOCOOOB ACSATEIBHOCTH, CBA3AHHBIX C HAOJIOJICHUEM U
OOBSCHEHHEM  XHMHUYECKOTO0  JKCIEPUMEHTa,  COOJIOJCHUEM  IpaBUi
0e301acHOro o0panieHus ¢ BEIIECTBAMMU.

Hapsiny ¢ sTum, comepxaTenbHash XapaKTEpUCTUKA LEJeH M 3amad HM3ydeHHs
npeaMeTa B MporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMU TPHUOPUTETAMU B CHCTEME CpelHero obmero ooOpazoBaHus. CerojgHs B
MPEMNoJIaBaHUM XUMUU B OOJBIICH CTEEHH OTHAETCS MPEANOYTECHUE MPAKTUUYECKOM
KOMITOHEHTE COJIep>KaHusl O0ydeHUs, OPHEHTUPOBAHHON HA MOJATOTOBKY BBITYCKHUKA
00111e00pa30BaTeIbHON  OpraHu3alluy, BIAJCIONIET0 HE HaOOpoM 3HaHUHM, a
(YHKIMOHATIBLHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMHM M YMEHUSMH aKTUBHOTO
MOJIyYCHUS 3HAHUM U IPUMEHEHHUS UX B PEAIbHOM KU3HU IS pEIICHUS TPAKTUUYECKUX
3azay.

B cBs3u ¢ 5TUM TipH B3ydeHUU TpeaMeTa «XUMHS» JOMHUHUPYIOIIEe 3HauYCHUE
MPUOOPETAIOT TaKue MU U 33/1a4H, KaK:

aganTaiys OoOyYaromIMXcsl K YCJIOBHSIM JUHAMHUYHO Pa3BUBAIOIIETOCS MUPA,
(dhopMHUpPOBaHNE UHTEIUIEKTYaJIbHO PA3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCIIBHOMY TIPUHATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX
KU3HCHHBIX CHTYAIUAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopMupoBaHne y  OOyYalOImIUXCS  KIIOUEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIINM), WMEIOIUX YHHUBEPCAIIbHOE 3HAaY€HWE IS Pa3IMYHBIX BUJOB
JESTEPHOCTH: PEIICHUS MpoOJieM, TOWCKa, aHaiu3a M 00padoTKu WHOOpMAaIH,
HEOOXOUMBIX TSI IPUOOPETEHHsSI OTbITa JASATEIBHOCTH, KOTOpasi 3aHUMAET Ba)KHOE
MECTO B TMO3HAHWW XHMHH, a TaKXKe [JIs OLEHKH C TMO3UIUN JKOJIOTHUECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEHIECTB U XUMUUYECKHUX MPOIECCOB HA OPraHU3M
YeJI0BeKa U MPUPOJIHYIO Cpeay;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN O0y4YaromMXcs: CIOCOOHOCTH CaMOCTOATENbHO MPUOOpETaTh HOBBIE
3HAHUS MO XMMHUHU B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH, UCIOJIb30BATh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUHU MAJIA MOUCKAa W aHajdu3a yuyeOHOW u
HAyYHO-TIOMYJISIPHOU HH(POPMAITUN XUMUYIECKOTO COJICPKAHUS;



dbopMHpOBaHKE U PA3BUTHE y OOYYAIOMIMXCS aCCOLMATHUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAaOIIOAaTeIbHOCTHA, COOPAHHOCTH, aKKypaTHOCTHU, KOTOpPHIE OCOOEHHO
HEOOXOJWMBI, B YACTHOCTH, MPU IUIAHUPOBAHWUH W TPOBEIACHUU XHUMHYECCKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE y  oOydwaromuxcsi  yOexJAEHHOCTH B  T'YMaHMCTHYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW pOJM B PEIICHUH TI00ANTBHBIX MpoOIeM
PaIMOHAIIBHOTO TMPUPOIOIIOJIB30BAHUS, IOTIOJHEHUS JHEPTETHYECKUX PECYPCOB M
COXpaHEHUs TPHUPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOUIEHUSI K TMPUPOJIE M CBOEMY 3I0pPOBBIO, a TaKKe MPUOOPETEHUsI OIbITa
UCIIOJIb30BAHUSl TIOJNYUYEHHBIX 3HAHUM Il NPUHSATHS TPAMOTHBIX pEUICHUH B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mutaHe cpeaHero oduiero oopazoBaHus IpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMETHOMN 00actu «EcTecTBEeHHO-HAYyUYHBIE PEIMETHI.

OO61iee yuCI0 YacoB, OTBEIEHHBIX JIJISI U3YYEHUS XUMHUH, HA 0a30BOM YpOBHE
cpeaHero oorero oopazoBaHus, cocraBisieT 68 yacop: B 10 kimacce — 34 gaca (1 gac B
Henemo), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COJEPXAHME OBYUYEHUA
10 KITACC
OPT'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYECKOl XMMUH

[IpeameT opraHnyeckoM XHMHH: €€ BO3HMKHOBEHHWE, Pa3BUTHE M 3HAUYCHHE B
IIOJIyYCHUM HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHHsSI OpPraHUYECKUX
coequHeHnit A. M. ByrtnepoBa, e€ ocHoBHbIE MOJ0KeHUs. CTpyKTypHbIE (OpPMYJIbI
OpraHUYeCcKUX BelIecTB. I 'oMoJiorus, nsomMepus. XUMHUECKas CBA3b B OPraHUYECKUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccudukalMy OpraHUMYecKUx BemecTB. HomeHkiatypa
OPraHMYECKUX COEAMHEHHUH (CHUCTeMaThyeckas) M  TpUBUAIbHBIE HA3BaHUS
BAKHEUILIMX MPEICTABUTEIIEN KIACCOB OPIraHMYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOAbl HW3Y4YEHUS BEIIECTB W HUX NPEBPALICHUN:
O3HAaKOMJIEHUE C 00pa3laMy OpPraHMYECKHX BEIIECTB U MaTepualaMu Ha WX OCHOBE,
MOJIETTUPOBAHUE MOJIEKYJl OpPraHMYEeCKHX BEILIECTB, HAOJIOJACHUE U ONHCAHUE
JEMOHCTPALlMOHHBIX OIBITOB II0 MPEBPALIEHUI0 OpPraHUYECKUX BEIIECTB IPHU
HarpeBaHuM (IJIaBjieHUEe, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKHW psaA. Meran u d3TaH —
npocTeiiliie MpeiCTaBUTENN allkaHOB: (U3MUECKHMe M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHHs M TOPEHHMs), HAXOXACHHE B MpPHUPOJE, TMOIyYEHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUU PSAd. OTWIEH U MPONUIEH —
OpocTeilliie MpeICTaBUTENN alIKeHOB: (U3MUecKkrue M XUMUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJON€HUPOBAHMS, THApPATAlMU, OKHUCIEHUA WU
MOJIMMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u MetwiOyTtagueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUEe cBoMcTBa (peakuus mnojauMmepusanuu). llomydyeHne CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMUECKUN Psil. ALIETUIICH —
MPOCTEUILINI MPECTABUTEIb aJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHMS, TaJOrE€HUPOBAHMs, TUApPATAllUU, TOpPEHUs),
[IOJIyYE€HHE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu rajaoreHupoBaHUs M HUTPOBAHMS), MOJYYEHUE W OpUMEHeHue. Tonyon:



cocmas, cmpoenue, guzuyeckue u Xumuieckue ceolcmed (peakyuu 2anio2eHuposanusl
U HUMpOBAaHUsl), noayuenue u npumereHue. TOKCUYHOCTh ApEHOB. | eHeTHYecKas CBA3b
MEXAY YII€BOAOPOJIAMH, TPUHAMICKANIUMY K Pa3IUIHBIM KJIACCAM.

IIpuponHbple HCTOYHMKM YIJI€eBOAOPOROB. lIpupomHslii ra3 W HOIyTHBIE
HepTsaHpie Ta3pl. Hedtpr u e€ mpoumcxoxaenue. CrnocoObl mepepaboTKu HEPTH:
MEPErOHKA, KPEKUHI (TepMHUYECKHM, KaTadUTHYeCKuil), mnupoiau3. I[Ipomykrel
nepepaboTKu HEPTH, UX MPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITy. KaMeHHBI
yToJib U IPOAYKTHI €T0 MePEPadOTKH.

OKCIEPUMEHTAIBHBIE METOABl MW3Y4YEHUS BEIIECTB W HUX IPEBPALICHUIN:
O3HAaKOMJIEHUE C 00pa3liamMH IJIACTMACC, KayuyyKOB U pe3uHbl, Kosuekuuu «Hedte» u
«YTOnB», MOAECIMPOBAHUE MOJEKYJI YTIEBOJOPOJOB H TaOT€HONPOU3BOIAHBIX,
IIPOBEJICHUE MPAKTUYECKON PabOThI: MOJIyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnble 3anaum.

Beluucinenuss 1o ypaBHEHUIO XUMHUYECKOM peakuuu (Mmacchl, 00bEMa,
KOJINYECTBA MCXOAHOTO BEMIECTBA WM IPOAYKTA PEAKLUHWHA IO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHblE OTHOATOMHBIE CIUPTHL. METaHOM U 3TAHOJ: CTPOEHUE, PU3NUECKHUE
Y XUMHUYECKHE CBOWCTBA (pEaKIMU C aKTUBHBIMU METalIaMH, FaJOor€HOBOI0OPOIaMH,
ropeHue), npuMeHeHre. BogopoaHbie CBSA3M MEXy MOJIEKYJIaMu cIUpTOB. [lelicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroaromMHbie CIUPTHI. DTUICHIVIUKOIb U TIULEPUH: CTPOEHHUE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJEHWCTBUE CO IIEJIOYHBIMU METAJIIaMH, KaueCTBEHHAs
peakius Ha MHOTOaTOMHbI€ CIUPTHI). JlelicTBUe Ha opraHu3Mm 4denoBeka. [I[pumenenue
TJIMLEPUHA U dTHUJICHTIIUKOJIS.

@deHon: CTpOEHHE MOJIEKYJbl, (QHU3UYECKMe W XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anbaerunibl U kemoHwvl. DopMabAeTul, alleTaNbAECTHI: CTpOeHuE, GU3NUECKUE U
XUMHUYECKUE CBOWCTBA (pEaKIUU OKHUCIEHHUS M BOCCTAHOBJICHMS, Kauy€CTBEHHbIE
peaKiMu), NOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE TpEJENbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAs U YKCyCHas
KHUCIIOTBI: CTpOEHUE, (pU3MUecKkrue W XMMUYECKHE CBOMCTBA (CBOMCTBa, OoOLIUE IS
KJIacca KUCIIOT, peakius 3Tepudukanum), noirydeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOThl KaK IPEICTAaBUTENM BBICHIMX KApOOHOBBIX KHUCIOT. Mblia Kak
COJIU BBICHIINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE ACHCTBHE.

Crnoxubie 3Qupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonoruueckas posp )KUPOB.




VYTIIeBoabl: cocTaB, Kiaccu(PuKaiuys yrieBoJ0B (MOHO-, AW- M TOJHMCAXaPHUIbI).
['mioko3a — mpocTedmuid MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIHI,
busnueckue U XUMHUYECKHE CBOMcTBa (B3ammojnerictBue ¢ ruapokcugoMm memu(ll),
OKHCJICHHEe aMMHAYHBIM pacTBOpoM okcujaa cepedpa(l), BoccTaHOBIEHUE, OpOKEHNE
TJIIOKO3BI), HAX0XKJIEHUE B MPUPOJE, MPUMEHEHHE, Ononoruyeckas poiib. @OTOCHHTE3.
@pyKTO3a KaK N30MEP TIIFOKO3BI.

Kpaxman u memmono3a Kak NpuUpojHbie monuMepbl. CTpoeHue Kpaxmaia |
Heuosio3bl.  @du3nyeckue M XUMUYECKHE CBOWCTBa Kpaxmania (THIpOJIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIBHBIE METOABl HW3YYCHHUS BEIIECTB W WX TPEBpAIICHUN:
MpoBeJcHNE, HAONIOACHUE W ONMHCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKI[MM OJHOATOMHBIX CIUPTOB (OKUCIEHUE HTaHOJa
okcugom wmeau(ll)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom Menu(ll)), anpaernnoB (okucleHHE aMMHAYHBIM PAcTBOPOM OKCHJIA
cepedpa(l) wm rumpokcuaom wmenu(ll), B3amMomelicTBHE Kpaxmaiga € HOJOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérneie 3a1aun.

Boluucnenuss 1o ypaBHEHMIO XUMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa pPEaKIHMHU IO HM3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3zoTcoieprKalie OpraHn4eckiue CoeAMHEHNUS.

AMMHOKHCIIOTHI Kak aM(oTepHble opraHudeckue coenuHeHus. duzmyeckue u
XUMUYECKUE CBOMCTBA AaMHUHOKHUCIOT (Ha TMpuUMepe IHIKMHA). buonormueckoe
3HaYeHUEe aMUHOKUCIOT. [lenTubl.

benkun kak TpUpOAHBIC BHICOKOMOJEKYISIPHBIE coeauHeHus. llepBuyHas,
BTOPUYHAST W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIIKOB:
TUIPOJIN3, ICHATYPAIHs, KAYeCTBEHHBIC PEAKIINK Ha OCJIKU.

DKCNEepUMEHTAIBHBIE METOABl HW3YYCHHUS BEIIECTB M WX IPEBPAIICHHMA:
HAOIIO/ICHUE W ONHCAHHWE JCMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OEITKOB TpH
HarpeBaHWH, [IBETHHIC PEaKIUU OCIKOB.

BroicokoMouieKkyJIsIpHbIE COeTMHEHUS

OcCHOBHBIE TIOHATHSI XHMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpHOE 3BEHO, CTEMEHb MOJUMEpPU3AINH, CPEAHSS MOJCKYIspHas
macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH —
MOJTMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

OKCNEepUMEHTAIbHBIE METOABl HW3YYCHHUS BEIIECTB H WX TPEBPAIICHUN:
O3HaKoMmJIeHHe ¢ oOpa3laMu MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcCC,
Kay4yKOB.



MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MexXnpeIMETHBIX CBSI3€U ITPU U3YYEHUN OPTraHWYeCKOM XxuMuu B 10
KJIaCCE€ OCYILECTBISETCS Yepe3 HCIOJIb30BAHME KaK OOLIUX €CTECTBEHHO-HAYYHBIX
HNOHATUM, TaK W TOHATHM, SBISIFOIIMXCS CHUCTEMHBIMH JUISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIC TMOHSTH: SBJICHHE, HAay4HbI (akT, THIIOTE3a,
3aKOH, TEOpHUs, aHaJIU3, CHHTE3, KIacCU(pHUKaLUs, MEPUOJUYHOCTh, HAOJIIOJIEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE.

@dusuka: MaTepus, SJHEPIUsl, Macca, aToM, JJIEKTPOH, MOJIEKYJIA, YHEPTE€TUYECKUN
YPOBEHb, BELIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, (PU3HUYECKUE
BEJINYMHBI U €IUHULIBI UX U3MEPEHUSL.

buonorust: knerka, opranusMm, Ouochepa, OOMEH BEIIECTB B OpraHU3ME,
¢oTtocuHTEe3, OWOJIOIMYECKH aKTHUBHBIE BellecTBa (OENKH, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOIMAEMbIE, TOILIMBO,
pecypchl.

TexHoJyIorus: MUIEBbIEe NMPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IUTAaHUs, MOIOILHE
CPEACTBA, JICKAPCTBEHHBIE M  KOCMETHYECKME IIpenaparbl, MaTepuajibl U3
HCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKHUH AeMeHT. AToM. SIpo aToma, U30TOMbI. DJIEKTPOHHAs 000JI0YKA.
DHepreTUYeCKre YpOBHHU, MOAYPOBHU. ATOMHBIC OpOWTaiu, S-, P-, d- DIEMEHTHI.
Oco0OEHHOCTH paclpesieieHus] JJECKTPOHOB IO OpOUTaIsiM B aTOMaxX »JIEMEHTOB
NEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOH(UTYpAIIUs ATOMOB.

ITepuonnyeckuit 3axkoH u llepuonuueckas cucremMa XMMUYECKUX DJIEMEHTOB [l
N. MenneneeBa. CBA3b NEpUOAUYECKOrO 3akoHa H llepuonnueckoil cucTemsl
xumudeckux sneMeHToB J[. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHMS CBOWCTB XUMHUYECKHX DJJIEMEHTOB U
o0pa3zyeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO IPyIIaM U MepuoaaM. 3Ha4eHHe
NEPUOJANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenne BemecTBa. XHMMHYECKasl CBSI3b. BHIBI XUMHYECKOM  CBSI3U
(koBaJieHTHasi HEMOJISIPHAST W TOJSpHAs, WOHHAs, MeTajuiMueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XHMHYECKOW CBs3u (OOMEHHBIH ©  JTOHOPHO-



aKkLenTopHslii). BomopogHas cBsA3b. BameHTHOCTB.  DIIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJNEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BeLIECTBA. THUIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWMCTBA
BEIIECTB OT TUIA KPUCTAJIMYECKON PEIETKHU.

[TonsiTne o pucnepcHbIX cHUcTEMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBast 10Ji BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCTMHEHUM. Howmenknatypa
HEOPraHMYECKUX BEIIECTB. ['eHeThdeckass CBS3b HEOPraHUYECKUX  BEIIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIACCaM.

XumMnueckast peaxkLus. Knaccuduxanus XUMHUYECKUX peaKInit B
HEOPTaHUYECKOM U OPraHMYECKOW XMMHUH. 3aKOH COXPAHEHHSI MAacChl BEUIECTB, 3aKOH
COXPaHEHHUS U MPEBPALICHUS SHEPTUHU IPU XUMUYECKUX PEAKIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3M4yHbIX (akTopoB. OOpartvmbie
peakunu. XuMHUecKoe paBHOBecue. DakTopbl, BIUAKOIIAE HA COCTOSIHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

Onektponutuueckas nuccormanusi. CuibHble W cinadble AnekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KHUCIIAs, HEUTPAJIbHAS, IIEJIOYHASL.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCNEPUMEHTAIbHBICE METOJbl H3Y4YEHUsS BEUIECTB W WX MPEBPAIICHUN:
neMoHctpanus Tadmaui «llepumonnueckas cucrema XuMHUecKux 3yemeHToB 1. H.
MenneneeBa», W3ydeHUE MoOJeNel KPUCTALTMYECKUX PEIETOK, HaOMI0JIeHne |
OMHCAaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHUE TMEPOKCUA
BOJIOPOJAa B MPUCYTCTBUMU KaTAIM3aTOPa, ONPEACIECHUE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATBLHOTO HMHAMKATOPA, PEaKIMd HMOHHOIO OOMEHA), MPOBEICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbX (AaKTOPOB HA CKOPOCTh XUMUYECKOUN
peaKLm.

PacuéTnrblie 3amaun.

Pacuétel no ypaBHEHHSIM XUMUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXUMUYECKHUE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM MOHITHS «MACCOBAs JI0JIs1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hewmeramel. [lonoxenne HemeraiuioB B llepuoanueckon cucrteMe XUMUYECKUX
anementoB JI. M. MeHneneeBa U OCOOCHHOCTH CTpoeHUsT aTomMoB. Dusnueckue
CBOMCTBAa HEMETAJIOB. AJUIOTPOINHUS HEMETAUIOB (Ha NpHUMEpEe KHUCIOpPOJAa, Cephl,
docdopa u yraeposaa).

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAJUIOB (TaJIOTEHOB, CEphbl, a30Ta,
dbocdopa, yraepoga u KpeMHUS) U KX COCTUHEHUNA (OKCHUIOB, KUCIOPOICOACPKAITUX
KHUCJIOT, BOJOPOAHBIX COETUHEHUN ).



[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lomoxenne MmerammoB B Ilepuogmyeckoil cuCTEME XUMHUYECKUX
sanemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayioB. OOmue ¢usmdyeckue cBoicTBa MetauioB. CrulaBbl METAIIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILIOB.

XUMHUYECKUE CBOWCTBAa BaXKHEUIIMX METAUIOB (HATpUM, Kaduil, KaJbIUH,
MarHui, alTfOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUHN.

O6mue crnocoObl momydeHuss MetamwioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

DKCIEpUMEHTANBHBIE METOABI U3YUEHUSI BEIIECTB U UX IIPEBPALICHNN: U3YUYEHUE
KoJulekuuu  «Metamuiel M CIUIaBbl»,  OOpa3soOB  HEMETAUIOB,  pEUICHUE
HKCIIEPUMEHTAJbHBIX 3a/ay, HaONIOJICHHE U ONUCaHUE JEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aMMOJCIHCTBUE THUAPOKCHIA ATIOMHUHHUS C pacTBOpamu
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuérel maccel BemiecTBa WM O0bEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BELIECTBA, MACCE WM 00BbEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKLMU BEUIECTB, PACUETHI
Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEaKLUH, €CIU OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMus U KU3Hb

Ponp xumum B oOecCriedyeHHHM HKOJOTHYECKOM, JHEPreTHYSCKOW W THUIICBOMN
0€30MacHOCTH, pa3BUTUM MeAUIMHBL. [loHATHE O Hay4yHBIX MeETOJaX IO3HaHUS
BEILIECTB U XUMUYECKUX PEAKLUH.

[IpeacraBnenuss 00 OOUIMX HAYYHBIX MPUHLHUIAX MPOMBIILIEHHOTO MOJYyYEHHUS
BOKHEUIIINX BEIIECTB.

YUenoBek B MHUpe BEUIECTB W MATEPUANIOB: BAXKHEHIINWE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKLIUOHHbIE MaTE€pUAJIbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTEpUAJIbI
IUTSL JIEKTPOHUKU, HAaHOMAaTEepHUaJIbl, OPraHUYECKUe U MUHEPAIbHbIE YA00PEHHUS.

XuMHUSL W 370pOBbE UEJIOBEKA: IPaBWJIA MCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0€30MaCHOr0 MCIOJIb30BaHUS MpenaparoB ObITOBOW XMMHUU B
[TOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaIMeTHbIX CBSI3€H MPU U3YYEHUH OOUIEH M HEOpraHUYEeCKOM
xumuu B 11 Kilacce oCylIecTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHSTHM, TaK W TOHSATHW, SBISIIOIIUXCS CUCTEMHBIMUA JUISI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIM (haKT, TUIIOTE3a, 3aKOH,
TeOpHs, aHaIW3, CHHTE3, KiIacCu(UKaIusi, TMEePUOIUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, SIBJICHUE.

®dusuKa: MaTepus, dHEPrUsi, Macca, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJUOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUIl ypOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEIWYUHBI U E€AUHUIIBI HX
U3MEPEHUSI, CKOPOCTb.

buonorusi:  kneTka, oOpraHusM, O3KocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'eorpadusi: MuHEpalsibl, TOPHBIE MOPOJIbI, MOJIE3HbIE HCKOMAaeMbIe, TOIUIMBO,
PECYPCHL.

TexHomorusi: XUMHYECKash MPOMBIIUIEHHOCTh, METaJUIyprusi, IMPOU3BOJICTBO
CTPOUTEIbHBIX MaTEPUANIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHIIECBAS
MIPOMBIIICHHOCTb, dbapmalieBTHUECKAS MIPOMBIILICHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K  pe3yibTaTaM  OCBOCHHUSA
OOyJaroIMMHUCs TPOrpaMM  CpemHero oOmero o0pa3oBaHus  (JTMYHOCTHBIM,
MeTanpeIMETHBIM U TIpeAMETHbIM). HayuHo-MeToInuecKkoil OCHOBOM AJisl pa3pabOTKU
IJIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHUS MPOTPaAMM CPEIHETo oO0Iero oOpa3oBaHUs
SABJISIETCA CUCTEMHO-AESITEIbHOCTHBIN OAXO/.

B cooTBeTCTBHUM € CHCTEMHO-ACSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
00111er0 00pa3oBaHUs BbIJICIEHBI CICAYIONINE COCTABISIONIME:

OCO3HaHHME OOYYAIOIMMHUCS POCCUMCKON TpakTaHCKOW HMIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIMYUe MOTUBALIUU K O0yUEHHUIO;

[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaJAMIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCSI PYKOBOACTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMA ~ YCTAHOBKaAMHU, MPUCYIIMMHU EJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJlMyue MPaBOCO3HAHUS SKOJIOTHYECKONW KYJIBTYpbl M CIOCOOHOCTH CTaBUTh
1[EJIX U CTPOUTH KU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE pE3yJbTAaThl OCBOEHUSA MpeaMeTra «XUMHs» JOCTUTaloTCs B
€AMHCTBE Y4YeOHOW W BOCHUTATEIBHOW JCSATEIBHOCTU B  COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COITMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU U
ujeagsaMi POCCUHUCKOTO Ipa)KaaHCKOro OOIIECTBA, MIPUHITHIMU B OOIIIECTBE HOPMaMU
W TpaBUJiaMU  TOBEJEHUSA, CIOCOOCTBYIOIIMMH  TIPOILIECCaM  CaMOIIO3HAHMS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIIHUXCS.

JInyHOCTHBIE  pe3yibTaThl  OCBOCHHS  mpeaMera «XUMHUS»  OTPaXaloT
c(hOpPMHUPOBAHHOCTh OMBITA TIO3HABATEIBHOM W MPAKTUYECKOM JeATEeTbHOCTU
oOyyJaromuxcsl Mo peaau3aluyd MPUHATHIX B OOIIECTBE 1IEHHOCTEW, B TOM 4YHUCJE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IMPaB M OOSI3aHHOCTEH,
YBOKEHUS K 3aKOHY W IIPABOIOPAJIKY;

NPEACTABICHUS] O COLMAJIbHBIX HOpMax M MpPaBUJIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW AECATEILHOCTU MPHU CO3JAaHUU YyUEOHBIX
MIPOEKTOB, PEIICHWH Y4Y€OHBIX W MO3HABATEIBHBIX 3a7a4, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh U TMPUHUMATh MOTHUBBI, HAaMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUYEOHOU €SI TENHLHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUA:

LEHHOCTHOIO OTHOUIEHHUS K HCTOPUYECKOMY W HAYYHOMY HACIEOUIO
OTEYECTBEHHOW XMMUH;

yBaXEHUSI K TMPOIECCY TBOpUECTBA B OOJACTH TEOPUM W MPAKTHYECKOTO
MPUMEHEHUSI XUMUHU, OCO3HAHUSA TOTO, YTO JOCTIXKCHHUS HAyKh €CTh pPE3yibTaT
JUIMTEIBHBIX ~ HAONIOACHUN,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHMCKOB,
MIOCTOSTHHOTO TPy/Aa YYEHBIX U PAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIONIEM aHAIU3E
“H(pOpMAIU O MIEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBSI3AHHBIE C XMMHUYECKUMU SIBICHUSIMU, U
MPUHAMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh Ha MOPATbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

FOTOBHOCTH OIIGHMBATh CBOE TMOBEJACHUE M TOCTYIKM CBOMX TOBapHUIIEH C
MO3UIMN HPABCTBEHHBIX U IMPABOBBIX HOPM W OCO3HAHUE TOCJIEACTBUN 3STHUX
MIOCTYTIKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAaHUSl IEHHOCTEeW 370poBOro u  0Oe3omacHOTO  o0pa3a  KHU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOTO OTHOUIEHUSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXWYECKOMY 37I0POBbIO;

coOmrofieHusT TpaBwil 0Oe3omacHOro oOpallleHusi C BEIIeCTBaMH B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJAOBOU JAEATEIBHOCTH;

MOHUMAHMS  LIEHHOCTH  TPaBWI  WHAUBUIYAJIbHOTO W  KOJUIEKTUBHOIO
0€3011acHOr0 MOBECHHUS B CUTYAIUAX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TMOCJIEACTBUI W HENPUSTHS BPEIHBIX NpPUBBIUEK (YMOTpeOIeHuUs
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeIOBATEIBCKOMN
NeSITeTLHOCTH, OOIIIECTBEHHO TOJIC3HOM, TBOPUYECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKM HAa aKTUBHOE y4acTHE B PEHICHUU MPAKTUYECKHUX 3a7ay COLMATbHOMN
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IIKOJIbI);



MHTEpeca K MPAaKTHYECKOMY H3YYECHHUIO MPOQECCH pa3inuyHOro pojia, B TOM
YHUCJIE HA OCHOBE IIPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY  BBIOODY  MHAMBHUAYaJbHONH  TPacKTOPHH
oOpasoBanusi, Oyaymiei mpodeccuu u pearn3anui COOCTBEHHBIX KU3HEHHBIX TJIAHOB
C y4€TOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XHMHUH, HWHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1€71€cOo00pa3HOro OTHOLIEHUS K TMPUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMaHUsI TIJ00AIBHOIO XapakTepa »HKOJIOTUYECKUX MPOOJIEeM, BIHSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLMAIIBHON Cpebl;

OCO3HaHUsI HEOOXOJUMOCTH UCHOJB30BaHUS TOCTHKEHUN XUMHM JJI PELICHUS
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHSA AEHUCTBHM, MPUHOCAIINX BPEI OKPYKAIOLIEH NMPUPOIHOU
cpelne, yMEHHS NPOrHO3UPOBATH HEOIArOnpHUsTHBIE SKOJOTUYECKUE MOCIEICTBHS
IPEANPUHAMAEMBIX IEUCTBUI U NIPEJOTBPAILATh UX;

HaJWU4us Pa3BUTOIO HKOJIOTHYECKOTO MBIIUICHUs, 3KOJIOIMYECKOU KYJIBTYPBI,
ONBITA JEATEIIBHOCTH JKOJOTMYECKOM HAIIPABICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMH B [TI03HABATEIbHOM, KOMMYHUKAaTUBHON U COLMATIBLHOM MPAKTUKE, CIIOCOOHOCTU U
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMopoouu;

7) HIEeHHOCTH HAYYHOI'0 O3HAHMSA

c(OPMUPOBAHHOCTH  MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HayKU U OOILIECTBEHHON MPAKTUKH;

MMOHUMAaHUS CrIeUU(PUKN XUMUHU KaK HAyKH, OCO3HaHUA €€ poJii B (HOPMUPOBAHUU
palOHATIBHOIO HAYyYHOTO MBIIUICHHUS, CO3/JaHUU IIEJIOCTHOTO IMpEJICTaBIeHUs 00
OKPY’KAIOLIEM MUPE KAaK O €IMHCTBE IPUPOABI U YEJIOBEKA, B ITIO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JIeM COXpAHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH JIJIsi COBPEMEHHOW IMBWIIM3AIMU: B
e€ T'yYMaHHCTHUYECKOM HamNpaBJIECHHOCTH M BaXKHOW POJU B CO3JaHUM HOBOW Oa3bl
MaTEpUaJIbHOW KYJBbTYpbl, PEIICHUU TIJI00aJbHBIX MPOOJIEM YCTONYMBOIO pPa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPre€TUYECKOM, TNHUIIEBOM M  SKOJIOTUYECKOMU
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECNEYEHUH YCIOBUHM YCIEIIHOTO Tpyda U
AKOJOTUYECKH KOM(POPTHOM KMU3HHU KAXKAO0r0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TOHUMAHMS CYLIHOCTH METOJIOB IIO3HAHMS,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HMCIOJb30BaTh MOJy4aeMbIe
3HAHUA JUIsl aHAJIM3a U OOBSICHEHUS SBJIICHUN OKPYXKAIOIIEro MUpPa U MPOUCXOSAIINX B



HEM HM3MEHEHUW, YMEHHs JejlaTh OOOCHOBAHHBIE 3aKIIFOUEHHSI HA OCHOBE HAy4HbBIX
(aKkTOB M MUMEIOIINXCS TaHHBIX C IEBIO MOyUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO KCIIOIb30BaTh XUMUYECKUE 3HAHUS JJI PEIICHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIbCKON 1EATEbHOCTH;

TOTOBHOCTH ¥  CIOCOOHOCTM K  HENPEpPHIBHOMY  00pa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUH 10 XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM TpyJa B paziUYHbIX cdepax MpodheccrnoHaIbHOM
NEeSTENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHble pe3yJabTaThl OCBOCHHS Y4E€OHOTro mpeaMera «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYNMBIE TUTS dbopMHupOBaHUS MHPOBO33pEHUS OO0 yJarOIITIXCSI
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIleHayYHbIe TOHSATHUS, OTpa)Xarolue
I[EJIOCTHOCTh HAy4YHOW KApTUHBI MHUpa H cHelUudUKy METOJOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DHEPTHs, SBJICHUE,
mporiecc, CUcTeMa, HaydHbId (akT, MPUHIMIL, THUIIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
Teopwsl, UCCIIeOBaHUE, HAOIOIeHEe, U3MEPEHUE, DKCIIEPUMEHT U IPyTHe);

yHUBEpCaAJIbHbIC Y4eOHbIe JeHCTBUS (TMO3HABaTEIbHbIC, KOMMYHUKATHUBHEIE,
pEryJsTUBHBIE), obecneunBaronie GopMupoBaHue PyHKIIMOHAIBHOW TPAMOTHOCTU U
COIMAJTBHON KOMITETEHITUN 00YyJaroIuXcs;

CITOCOOHOCTh OOYYAIONIUXCS HCIIOJIh30BaTh OCBOCHHBIC MEKIUCIMILUIMHAPHBIC,
MHPOBO33pEHUYECKUEC 3HAHUS M YHUBEPCAJIbHBIC YIeOHbIE JCHCTBUS B TTO3HABATECIILHON
U COIMAIIHOW MPaKTHUKE.

MeranpeaMeTHbie  pe3yJabTaThl  OTPAXAIOT  OBJAJICHUE YHUBEPCAIHHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHKATHUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH eHCTBUSIMMU:

1) 6a30Bble JIOrHYeCcKHe TeHCTBHS:

CaMOCTOSTENIEHO (POPMYJIMPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ompeneNnaTh MeNu ACATCIBHOCTH, 3ajaBas TapaMeTpbl W KPHUTEPUU HX
JOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

WCIIOJIB30BaTh MPH OCBOCHWU 3HAHWN MPUEMBI JIOTHYECKOTO MBINIJICHUS —
BBIJICISITh XapaKTEepHbIC MPHU3HAKK TOHATHA W YCTAHABIMBATH HMX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS ISl OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU



BBIOMPATh OCHOBAHUS M KPUTEPHUU JIJISI KJIACCU(DUKAITUN BEIICCTB U XUMUICCKUX
peaKkuuu;

YCTaHABJIMBaTh  NPUYMHHO-CIEACTBEHHBIC  CBA3M  MEXKIAYy  H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykAcHUs (MHIYKTUBHBIC, JI€YKTUBHBIE, MO
aQHAJIOTWH), BBIABJISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B PpaccMaTPUBAEMbBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

IPUMEHSTh B IPOILIECCE MO3HAHHUS, UCIIOIb3YEMbIE B XHMHHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJIEIH, MPEOOPa30BLIBATH MOJICTbHBIC MPEACTABICHUS — XUMHYECKUI
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckasi (hopmylia, ypaBHEHHE XUMHUYECKON peakinuu —
NPy  pEHICHUM YYEOHBIX IMO3HABATENIBHBIX W TMPAKTUYECKUX 3a7ad, MPUMEHSTh
Ha3BaHHBICE MOJEIBHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe MCCIIEeI0BaTEIbCKHE 1eiCTBUA:

BJIaJICTh OCHOBaMHU METOJOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuuu;

dbopMyIHpoBaTh 1ENU U 33J1a4U UCCIIEIOBAaHUS, UCIIOIb30BaTh MTOCTABICHHBIC U
CaMOCTOSATENbHO C(hOpMYyTUPOBAaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHUS U
OCHOBBI 111 ()OPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BHICKAa3bIBAEMbIX
CYKJICHUM;

BJIQJICTh HABBIKAMH  CAaMOCTOSITEJIbHOTO  IUIAHUPOBAHUSI W MPOBEICHUS
VYCHHUYECKUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOJIONATh 3a XOJIOM
mpoliecca, CaMOCTOSITEIPHO TMPOTHO3UPOBATH €ro  pe3yibrar, (popMyIupoBaTh
0000IIIeHNsT U BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YyJbTATOB HCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOM  HCCIICIOBATEIhCKOM W MPOEKTHOM
JESTETLHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY TIOWCKY
METOJIOB pEIIECHUs TMPaKTUYECKUX 3a7ad, MPUMEHEHUIO pPa3Iu4YHbIX METOJI0B
MTO3HAHUSI.

3) paboTa ¢ uHpopmanmeii:

OPHEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX MHGOpMAINK (HAyYHO-TIOMYJIsIpHas
JIUTEpaTypa XUMHUYECKOTO COJIEp KaHus, CIIPaBOYHBIC TTOcOOus1, pecypcbl MHTepHeTa),
aHaJIM3UpoBaTh HMHGOPMAIIUIO PA3IUYHBIX BUIOB U (GOpPM  MpeCTaBICHUS,
KPUTHYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;

dbopMynHpoBaTh 3aMpOChl W TPHUMEHSTh PA3IMYHBIE METOIbI TPH IOWUCKE U
orbope wHpOpMANUKU, HEOOXOAWMMOW i1  BBHINIOJIHEHUS  YYEOHBIX  3amad
OIIPEAEIEHHOIO TUIIA;



mpuoOpeTaTh  OMBIT  WCIONB30BAHUA  HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA W PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPATh ONTUMAJIbHYIO (hOpMY TIpeACTaBICHUs] UHPOpMaALIUU
(cxembl, rpadUuKH, JUArPaMMBbI, TaOJUIIBI, PUCYHKU U JIPYTHE);

WCIIOJIh30BaTh HAYYHBIA S3BIK B KAYECTBE CPEACTBA MPHU PadbOTE C XUMHUYECKOM
nH(pOpMaIuen: MPUMEHSITh MEKIIPEAMETHBIC ((PU3NUECKIE U MAaTEeMAaTHUCCKUE) 3HAKU
U CUMBOJIBI, (hOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HaIJISITHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TEeMBbl B XOJ€ JHWAIIOTa /WU
JIMCKYCCHUH, BBICKA3bIBaTh UJACH, (HOPMYIUPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHON 3a1a4u;

BBICTYNAaTh C TIPE3eHTAlliell pe3yJbTAaTOB I03HABATEIBLHON NEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH TPH BBIMOJTHECHUHU
XUMUYECKOTO JIKCIICPUMEHTA, MPAKTHYECKOW pabOThl IO HCCIACAOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIECTB, peajan3alud y4eOHOro npoekTa u (popmMyIupoBaTh BHIBOJBI IO
pe3ynbTaTaM TPOBEAEHHBIX HCCIENOBAHUNM MYTEM COTJIACOBAHMS TIO3UIMNA B XOJE
00Cy>XeHusI 1 OOMEHa MHEHUSIMU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IJITAHUPOBATh W  OCYIIECTBJIATH CBOIO  IO3HABATEIbHYIO
JEeSTEIBbHOCTh, Ompenensss e Iedd ¢ 3aJaud, KOHTPOJIUPOBATh W TIO Mepe
HEOOXOJAMMOCTH  KOPPEKTHUPOBATh MpEIJIaraeMblii  alTOpUTM  JIEUCTBHM  TpHU
BBIIIOJTHEHUH YYEOHBIX M HCCIENOBATENbCKUX 3aJad, BbIOMpaTh HauboJee
3 PeKTUBHBIN CIOCOO UX PENICHUs C YYETOM MOJYYCHUSI HOBBIX 3HAHUN O BEIIECTBAX
U XUMUYECKUX PEaAKITUSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JESITEIIbHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMHush» OTPaXKaroT:

COPMUPOBAHHOCTh  MPEACTABIEHUH O  XUMHYECKOM  COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KAPTUHBI MUpPA, POJIX XUMHUHU B TIO3HAHUU SBJICHUI PUPOJBI, B
GbopMUPOBAHUM MBINUICHUSI H  KYJIbTYpPHl JHYHOCTH, €€ (QyHKIHOHAIBHOM



IPaMOTHOCTH, HEOOXOJMMOM [JIsl PEIICHHs] MPAKTUYECKHUX 3aJad M IKOJIOTMYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM CpENE;

BJIQJCHUE  CHUCTEMOM  XHMMHYECKMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIArarolue MOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa
aToOMa, MOJIEKYJIa, BAJEHTHOCTb, J3JIEKTPOOTPULATEIBHOCTh, XUMHYECKasi CBA3b,
CTpyKTypHast QopMyna (pa3BépHyTass MU COKpalll€HHAas), MOJb, MOJSIpHas Macca,
MOJISIpHBI  00BEM, yIIaepoAHbIM CcKeneT, (yHKUUMOHANbHAs TIpylna, paaukal,
U30MEpHs, U30MEPBI, TOMOJIOTMYECKUI PsiZl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPO U
a30TCOJEpXKallle  COCIWHEHHsS, MOHOMEp, IIOJIUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCMHEHHUA); TEOPHUM M 3aKOHbl (TEOpUsS CTPOECHUS
opranuveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHHM; MHPOBO33PECHUECKHE 3HAHMS,
JeXKallue B OCHOBE NMOHUMAaHUS IPUYUHHOCTH U CHCTEMHOCTH XMMHWYECKHUX SIBJICHUH,
(aKTONIOrMYecKne CBEIAEHUS O CBOWCTBAX, COCTaBe, IOJIYYEHUH M Oe30MacHOM
WCIIOJIb30BAaHUM BAKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M NPAKTUYECKOMN
NEeATEIIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHblE NPU3HAKU TOHSATHI,
YCTaHaBIMBAaTh MX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME IOHATHS IpU
OMKMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHMYECKUX COEANHEHUI;

c(OPMUPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHON) hopMyl
OpraHUYECKUX BEUIECTB U YPABHEHMI XMMHUUYECKHX PEAKLHW, U3rOTaBIMBATh MOAEIIN
MOJIEKYJ] OpPraHMYECKMX BEIIECTB Ui WUIIOCTpPAUMM HMX XHMHYECKOro U
MIPOCTPAHCTBEHHOT'O CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJIEKHOCTh H3YyUYEHHBIX
OpPraHMYECKUX BEIIECTB [0 UX COCTABY U CTPOEHUIO K OIpeeIEHHOMY KiIacCy/TpyIe
COCIMHEHHHA  (YIJIEBOJOPOAbI, KHCIOPOJ W  a30TCOJAEpKAllMe  COEIUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMsI), JaBaTh MM Ha3BaHUS IO CUCTEMATUYECKON
HoMmenkiatype (IUPAC), a taxxke NMpUBOIUTH TPUBHAIBHBIC HA3BaHUS OTICIbHBIX
OpraHUYEeCKUX BEIIECTB (ITUJIEH, MPOIMUJIEH, AlETUJICH, ATHJICHIJIUKONb, TIULEPHH,
denon, ¢opmanbaerun, areTaabAeruil, MypaBbHHas KHCIOTa, YKCyCHas KHUCIOTa,
OJIEMHOBAsl KHUCJIOTAa, CTeapuHOBas KHUCJIOTa, TJIOKO3a, (pPyKTo3a, Kpaxma,
LEJUTI0JI03a, TJIUITUH);

COPMUPOBAHHOCTb YMEHHS OIpPENEISATh BUIbl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCUHEHUSX (OJUHAPHBIE U KPATHBIE);

cOPMUPOBAHHOCTh YMEHHUSI TMPUMEHSTh TOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa s 0O0bsCHEHHUS 3aBUCMMOCTU CBOWCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHMS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U
XUMUYECKME  CBOWCTBA  TUNWYHBIX  IPEACTABUTEIEH  Pa3jaMYHbIX  KJIACCOB
OpraHUYeCcKUX BEIIeCTB (METaH, 3TaH, dTWJIEH, NPOIUJIEH, alleTuiieH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30i1, METaHOJ, 3TaHOJ], ATHJICHIJIMKOIb, TIUUEpUH, (eHom,
aneTanbAerull, MypaBbuHas W YKCYCHas KHCIIOTHI, TJIFOKO3a, Kpaxmall, LEJUIH0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh T'€HETHUYECKYIO CBA3b MEXIY HHUMH
YpaBHEHUSIMU  COOTBETCTBYIOIIUX XMMHUYECKHUX pEaklMid ¢ MCHOJb30BaHUEM
CTPYKTYPHBIX (hOPMYJ;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTE€pPU30BaTb HCTOYHUKHU YIJIEBOJAOPOIHOTO
ChIpbs (HE(QTh, MPUPOJHBIN ra3, yroyib), CIOCOObl UX MEPepabOTKH U MPAKTUYECKOE
MIPUMEHEHUE TPOIYKTOB NEPEPadOTKH;

cOPMUPOBAHHOCTh yYMEHUW TPOBOJUTH BBIYMCIECHUS 110 XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA HMCXOAHOIO BEIECTBA WM MPOAYKTA
pEeaKlMK 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOJHBIX BEILECTB
WJIM IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUN BJIAJCTh CUCTEMOUW 3HAHUN 00 OCHOBHBIX METOJaX
Hay4HOI'O MIO3HAHUS, UCIIOJIb3YEMBIX B XUMUH IIPU U3YYECHUH BEIIECTB U XUMUYECKUX
ABJIeHUN (HaOI0JeHNe, U3MEPEHUE, FKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIOIb30BaTh
CUCTEMHbIE XUMUYECKHUE 3HAHUS IJISl IPUHATHUS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COOMI0JaTh IMpaBUiIa MOJIb30BAHUS XMMHYECKOM
MOCY/IO W JabopaTOpHBIM OOOPYJOBaHUEM, a Takke IMpaBuia oOOpaiieHus ¢
BELIECTBAMH B COOTBETCTBUU C HHCTPYKUUSIMU MO BBIINOJHEHUIO J1TAOOPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IJJAHUPOBAThb M  BBINOJHATH XUMHUYECKHUM
AKCIIEPUMEHT (MPEBpPALIECHUSI OPraHMYECKUX BEIIECTB NPH HArpeBaHUM, IMOJIyYECHHUE
ATUJIEHA U U3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMH OPraHUYECKHUX BELIECTB,
JeHaTypaluus OelIKOB MpHU HarpeBaHUU, IIBETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUU C
MpaBUJIaMu TEXHUKH 0€30MaCHOCTH IPHU OOpalIeHUH ¢ BEUIECTBAMHU U JaOOPATOPHBIM
000pyI0OBaHUEM, MPEJCTABIATh PE3YJbTAaThl XMMHUYECKOIO JKCIIEpUMEHTa B (Gopme
3aliUCH YpPaBHEHUN COOTBETCTBYIOUIMX pEaKIUil U (OpMyIHpoBaTh BHIBOJABI HA
OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUM  KPUTUYECKH AHAIM3UPOBATH  XUMHUYECKYIO
uH(bOpMAIMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHUPOBAHHOCTH YMEHUM co0r01aTh npaBuiia AKOJIOTHYECKHU
11€J1eCO00Pa3HOT0 TIOBEICHUS B OBITY U TPYJIOBOM AEATEIbHOCTU B LEISIX COXPAaHEHHUS
CBOErO 3/I0POBbSl U OKpYXKAlOUIEHd MNPUPOAHON Cpeabl, OCO3HAaBaTh OMACHOCTH



BO3JICMCTBHSI HA KUBBIC OPTAHU3MBI ONPEAEIEHHBIX OPraHNYECKUX BELIECTB, IOHUMAs
cmbpicit  nokazarenss [IJIK, mnoscHATP Ha mpuMepax CcHoocoObl YMEHBIIEHUS H
IPEIOTBPAIICHNS UX BPEJHOTO BO3AEHCTBUS HA OPTraHU3M YEJI0BEKA;

UIg  OOy4YaroIUXCsl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHE
MPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUN;

IUIS CJIETIBIX U CJTA0OBUISAIINX 00YYarOIIMXCS: YMEHUE UCIIOJIB30BaTh pelbeHO-
TOYEYHYIO cucTteMy 00o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KUIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OO0Ias U HeopraHuuecKass XUMHUsI»
OTPaXKaroT:

chOPMHUPOBAHHOCTh  MPEJCTABICHUH: O  XHMHUYECKOM  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B NTO3HAHUM SIBJICHUM MPUPO/IBI, B
GOpMUPOBAaHUM MBIIUICHUS M KYyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
rPaMOTHOCTH, HEOOXOJUMOW MJi PEIICHUS TMPAKTUYECKUX 3a/lad M AKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 37I0pPOBBIO U MPUPOJTHOU Cpelie;

BJIaJICHUC CHUCTEMOH XUMHUYECKHUX 3HaHUMH, KOTOpast BKJIFOYAECT:
OCHOBOIIOJIATAONINE TOHATHSA (XUMHUYECKHI DJJIEMEHT, aToM, Hu30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTaIM AaTOMOB, HOH, MOJEKYJa, MOJIb, MOJSIPHBI OO0BEM,
BJIEHTHOCTh, JJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKAs CBS3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KPUCTA/UIMUECKas PEIIETKA,
TUIIBI ~ XUMHWYECKHX  PEaKIUid, PacTBOpP,  DJEKTPOJUTHI,  HEAJIEKTPOJIUTHI,
DJICKTPOJIUTUYECKAST ~ JTUCCOLMAINSA, OKHUCIHWTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOM peakIuy, XUMHYECKOE pPaBHOBECHE), TEOPUHM U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU UCCOUMannu, repuoanuecknit 3akon . . MeunneneeBa, 3aK0H
COXpPaHEHUS MacCChl BEIIECTB, 3aKOH COXPAHEHHUS W NPEBPAlICHUS SHEPIUU IIPU
XUMHYECKMX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3bIK  XHUMMHH,
MHUPOBO33PEHUYECCKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAaHWUS MPUYUHHOCTA U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (PAKTOJOTMUECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, IMOJYyYCHUH W O€30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITEIILHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHH BBISBISITH XapaKTepHBIC TMPU3HAKKA TIOHSITHH,
yCTaHABIMBaTh WX B3aMMOCBA3b, HCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS TPHU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUIA;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMUUYECKYH) CHMBOJIMKY IS
cocTaBieHHs  (OPMyJT  BEIMIECTB W  YpPaBHEHUNW  XUMHYECKUX  PEaKIIHid,



cuctremaruueckyro HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI ra3, yrIeKUCIbIi ra3, aMMHUaK, raléHasl u3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/1A, TUPUT U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHUI OIpPENEsATh BAJICHTHOCTh U CTENEHb OKUCICHMS
XUMHUYECKUX AIEMEHTOB B COEIMHEHMSIX PA3JINYHOTO COCTaBa, BUJ XUMUYECKON CBA3U
(koBaneHTHasi, WOHHAsg, MeETaJUIMYecKas, BOJOPOJHAs) B COCIWHEHUAX, THI
KPUCTAJUIMUECKON PpEHIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJIspHasi,
MOHHAs, METAJUIMYECcKas), XapakTep Cpelbl B BOJHBIX PacTBOPAax HEOPraHUYECKUX
COCMHECHUN;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIIEKHOCTh HEOPTAHUYECKHUX
BEILIECTB M0 MX COCTAaBY K ONpPENENEHHOMY KJacCy/TpylIe COeAMHEHHH (IpoCThie
BELIECTBA — METAJJIbl U HEMETAJUIbl, OKCHUJIbl, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIC
TUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICI Meproauueckoro 3akona /. U.
MenneneeBa U JEMOHCTPUPOBATh €r0 CHCTEMATH3UPYIOILYIO0, OOBACHUTEIBHYIO M
MPOTHOCTUYECKYIO (QYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE ATOMOB
XUMUYECKUX 3eMeHTOB |—4 mnepuonoB lleproauyeckoil CHUCTEMBI XUMHUYECKUX
anementoB J[. WM. MenzgeneeBa, WUCHONB3ys MOHATUS «S-, P-, 0-DIEKTPOHHBIC
opOuTaNM», «IHEPreTUUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKMX DJJEMEHTOB M HMX COCIMHEHHMH II0 NEepHoJaM M TpyIIaM
[Tepnoanueckoit cucTeMbl XUuMHUYECKUX 351eMeHTOB [[. 1. Menneneena;

c(OpPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE
CBOMCTBa HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJTBEPXAATh
CYILLIECTBOBAHHE T'€HETUYECKOM CBSI3U MEXKAY HEOPraHMYECKMMHU BEIIECTBAMU C
MTOMOILBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCHU(PHUIMPOBATH XUMUYECKHE PEAKIHUU I10
pa3MYHBIM TpU3HAKaM (YHMCIy M COCTAaBy pPEAarupyrolinuX BEIIEeCTB, TEMJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTEMEeHEeW OKHUCICHUSI AJIEMEHTOB, OO0paTUMOCTHU
peaKIMM, yYaCTUIO KaTaanu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABIATh YPAaBHEHUS PEAaKIM pPa3IMUHbIX TUIIOB,
MOJIHBIE U COKpAIll€HHbIE YpaBHEHUs peaklnii HOHHOTO OOMEHa, YUUThIBasl yCIIOBUS,
MIPU KOTOPBIX ATH PEAKIUU UAYT 10 KOHLA;

COPMUPOBAHHOCTb ~ YMEHUH  NPOBOJAUTH  PEAKUMM,  IOJITBEPKIAIOLIUE
KAUECTBEHHBII COCTAaB pa3JIMYHbIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATh
ONBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;



chOpPMUPOBAHHOCTh ~ YMEHHUW  pPacCKphIBaTh  CYHIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTaBIIEHHS 3JIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOU
peaKkiuu OT PA3IUYHBIX (PAaKTOPOB; XapaKTEP CMEIIECHUS XUMUYECKOTO PAaBHOBECHS B
3aBUCHMOCTH OT BHeNIHero Bo3aeicTeus (npuniui Jle [larense);

c(hOPMHUPOBAHHOCTh ~YMEHUW  XapakTEepU30BaTb XUMUYECKHE TPOIECCHI,
JeKallre B OCHOBE MPOMBIIIIEHHOTO MOJTY4YeHHUsI CEPHOM KHUCIOThI, aMMHUaKa, a TaKkkKe
cOPMUPOBAHHOCTh ~ NPEJACTaBICHMA 00 OOUMX HAy4YHbIX MPUHLOUIAX U
AKOJIOTUYECKUX MPOOJIEMAaX XUMUYECKOT0 IPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHSTHSI «MAccoBasi 10J1s1 BEIIECTBA B PACTBOPE», OObEMHBIX OTHOLICHUM ra3oB IMpH
XUMHUYECKUX pEakLHUsAX, MacChl BELIECTBA MM O0bEMA Ta30B IO W3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WIM OOBEMY OJHOrO M3 YYAcCTBYIOUIUMX B PpEaKIUU
BEILIECTB, TEIJIOBOro 3(p(}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHMM COOIIOJaTh IMpaBuia IOJIb30BAHUS XMMHYECKOM
MOCy/Iol W JabopaTOpHBIM OOOPYJOBaHUEM, a TaKKe TMpaBuia oOOpalieHus: c
BEILIECTBAMH B COOTBETCTBMU C HMHCTPYKUHUSAMH 1O BBINOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh ~YMEHUH IUIAHUPOBATb U  BBINOJHATH XUMHUYECKHIl
DKCIIEPUMEHT (pa3jIoKEHUE MEPOKCHIA BOJOPOJAa B NPHUCYTCTBUM KaTaau3aTropa,
ONPENEIEHUE CPENIbl PACTBOPOB BEIIECTB C MOMOLIBIO YHHBEPCAJIBHOTO MHAMKATOPA,
BIIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKInu, peakuu HOHHOTO
oOMEHa, KayeCTBEHHbIE pEaKIMU Ha Ccyib(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHS, PEUIEHUE SKCIIEPUMEHTAJbHBIX 3adad Mo TteMaMm «Mertamibs» u
«Hemeramnbl») B COOTBETCTBMM C TpaBUJIaMU TEXHUKM O€30MacCHOCTH TpHU
oOpalleHMM C BEUIeCTBAMU U J1AOOPATOPHBIM 00OPYJIOBAaHUEM, MPEACTABIATh
pe3ynbTaTbl ~XMMHUYECKOTO  3KCIepuMeHTa B (QopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX Peakuuid U (hOPMYIUPOBATH BHIBOJIbI HA OCHOBE ITHX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  aHAJIM3UPOBATh  XUMHYECKYIO
uHpOpMaLlMIO, TOJIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MaccOBOii
KOMMYHUKaIK, IHTepHET U ApyTHX);

c(hOpMHPOBAHHOCTh yMEHUM coOI01aTh npaBuiIa HKOJIOTUYECKU
1[€J1eCO00Pa3HOr0 TOBEICHUS B OBITY U TPYIOBOU AESITEIFHOCTH B LENSIX COXPAHEHUS
CBOErO 3J0pPOBbS U OKpPYXKAIOUIEH MNPUPOAHOW Cpelpl, OCO3HAaBaTh OMNACHOCTH
BO3JICHCTBHSl HA JKUBBIE OpPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, IMOHUMAs CMBICI



nokazarens [1JIK, mosicHsITh Ha mpuMepax CocoObl YMEHBIICHUS U TIPEIOTBPALICHHS
UX BPEIHOTO BO3JCUCTBHS HA OPTraHNU3M YEJIOBEKA;

UIg  OOy4YaroIUXCsl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHMSI BELIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIETIbIX U cIa00BUAALIMX OOy4YaIOUINXCs: YMEHUE UCIOJIb30BaTh pesbedHo-
TOYEYHYIO cucteMy 06o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CnoxxHbIe Y(UPHI
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢posBbie
/i Tema ypoxka Beero KonTpoabubie IIpakTuueckue fll3y‘leﬂl/lﬂ :)Iﬁlil:lllOBaTeﬂbHLIe
padoThI padoThI pecypes:
1 [Ipenmer oprann4eckoi Xumuu, € 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUYCHHE
5 Teopust cTpoeHUsI OPraHUYECKUX COEMHEHUN A. 1
M. BytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o knaccupuxanuu
3 opraHunyeckux Beuects. Homenknatypa 1
(cucremaTnyeckasi) U TPUBHAIbHBIC HA3BAHUS
OpPTraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM 1
pAaa
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENHN 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 DTWIICH U TIPONMIIEH — MPOCTEHIINE 1
MIPEICTABUTENH AJIKEHOB
3 [IpakTuueckas pabora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byraguen-1,3 u meTunOyraaneH-
9 1,3. IlonydeHre CHHTETHYECKOTO KaydyKa U 1
PEe3UHBI
10 AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOSHHUS, 1

TOMOJIOTUYECKHUI pAA. AI_[CTI/I.IICH —




MPOCTEUILINN MPEJICTABUTEID AJIKUHOB

Brraucnenus no YpaBHCHHIO XHMHYCECKOM

11
peaxkuuu

12 Apenbl: 6eH3011 U TOJTY0JI. TOKCHYHOCTH apEHOB

13 ['eHeTnyeckas CBSI3b YIIEBOIOPOAOB,
MPUHAJJISKANINX K Pa3IMYHBIM KJlaccaM
[IpupoaHble ICTOYHUKH YIIIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE ra3bl,
HE(PTh U MPOIYKTHI €€ IepepadoTKu

16 KonTponbhas pabota no paszueny
«YTIIEBOIOPOABD

17 [TpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJI U
aTaHoj. BonoponHas cBA3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TIIUIEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

20 Anbreruasl: GopManbIAETHI U alleTalIbJeTU .
AneToH

21 OaHOOCHOBHBIE MpeieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHAs

99 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

93 CreapuHOBas U OJIEMHOBAsL KUCIOTHI, KaK

MNpEACTAaBUTECIIN BBICIINX Kap6OHOBLIX KHUCIIOT




Mkia KaK COJIM BBICIINX Kap60HOBLIX KHCJIOT,

24 . 1
HX MOIOIIIEE IeiCTBHE
CnoxxHbIe 3(DUPHI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX 1
3¢hupoB

26 Kupsl: runponus, npuMeHeHue, Onosorundeckas 1
POJIb KUPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.

27 Baxkueiimue npencraBuTeNn: I0K03a, 1
dpyxTO3a, caxapo3a

98 Kpaxman v nemnroso3a Kak IpupoaHbIC 1
TIOJTUMEPHI
KonTponbhas pabota no paszueny

29 «Kucnopoacoaepkaiye opraHn4ecKue 1
COEIMHEHUS

30 AMMHBI: METHJIAMHAH U aHWJIHH 1
AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHUYECKre

31 COCAUHEHMS, UX OMOJIOTHYCCKOE 3HAUCHHUE., 1
ITentuaer

39 benku kak mpupoaHbIe BBICOKOMOJIEKYIISIPHBIC 1
COCAUHEHMS

33 OCHOBHBIE TTOHSATHS XUMUHU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIC METObI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TracTMaccel, KayaykH, BOJIOKHA

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34




11 KITACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(UTYypaIys aTOMOB

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbBbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[lepuonnueckuii 3akoH u Ilepuoguueckas
cucTeMa XUMMU4YeCKux annemeHToB [I. .
MenieneeBa, X CB3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB 1 MX COCIMHEHHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYEeCcKHUX 3neMeHToB [[.M. MeHaeneeBa B
pPa3BUTHHU HAYKH

Crpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM
cBs3u. BopopoaHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTb.
Crenensb okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[lonsiTue o nucnepcHbIX cucremax. MicTunHbie
Y KOJUTOUJHBIE pacTBOPHI. MaccoBas 10715
BEILIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas




10

11

CBs3b HCOPraHM4YCCKUX BEIICCTB, PA3JIMYHBIX
KJI1aCCOB

Krnaccudukanus XuMHYECKUX peakiui B
HEOPraHU4YECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XHUMUYECKOE PABHOBECHE

[IpaxTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUU»

DnexrponuTryeckas auccoruanus. [loastue o
BOJIOpOAHOM Moka3zarene (PH) pactBopa.
Peakiuu nonnoro oomena. I'maponus
OpPraHMYECKUX M HEOPTaHNUECKHUX BEIIECTB

12

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
ITonsaTHe 00 27MEeKTPOIN3€E PACIIABOB U
pacTBOPOB COJIEH

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX dneMeHToB [I. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB

15

16

CniaBbl METaIOB. DIEKTPOXUMUYECKUN P
HaIpsHKEHNH METaJUIOB

XUMHUYEeCKHe CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kanuii, KaJIbLINA, MarHUH,




ATFOMUHHN) U UX COCTUHEHUN

17

18

19

20

21

22

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

XUMUUYecKre CBOMCTBA IIUHKA, JKelie3a U UX
COE€TUHEHUN

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 33714 110 TEME
«Mertannsn»"

Hewmeramnsl, ux nonoxxenue B [leprnoanueckoi
CUCTEME XUMHUYECKUX 351eMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

®uU3NYECKUE CBOMCTBA HEMETAILJIOB.
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCIIOpOoJIa, cephl, hocdopa u yrieposa)
XHWMHMYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COEAMHEHUI

23

24

25

XuMudeckue cBoMCTBa a30Ta, (hocodpa u ux
COE€IUHEHUN

XHUMUYECKUE CBOKCTBA yIiIepoa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIJIOB U UX
COE€TMHEHUI

26

27

28

O0001I€eHrEe U CUCTEMATH3aIMd 3HAHUN 110
TEMCEC «HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'IGHI/ISI 10
YpaBHCHHUSIM XMUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTBI

[IpakTuueckast padorta Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
"HemeTansl"»

KonTponbHas pabota no temam «MeTtauib» u




«Hemertamie

29

30

31

32

33
34

HeOpraHI/I‘lCCKI/IC 1 OpraHUYCCKUE KHUCIOTHI.
HeopraHqucxne 1 OPraHU4YCCKHUEC OCHOBAHUA

AmMdoTepHble HeopraHM4ecKHue u
OopraHu4eckue coeuHeHus. [ 'enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB

Poins xumMum B ob6ecnieueHIH SKOJIOTHIECKO,
SHEPreTUYECcKOi U NUILEeBOH 6E30MaCHOCTH,
Pa3BUTHUU MEAMILIMHBI

[IpencraBienust 06 00X HAYYHBIX
IIPUHLIMIIAX POMBIIUIEHHOT'O ITOTY4YECHHUS
Ba)KHEHUIIINX BEIIECTB

UYenoBek B MUpPE BELIECTB U MATEPUATIOB

XHMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




