MUWHHUCTEPCTBO MPOCBEINIEHUS POCCUIICKOM ®EJEPAIINU
MunuctepcTBo o0pazoBanust Kuposckoii odsactu
AJIMMHHUCTPANMUS MYHHUIMNIAJABLHOT0 oopa3oBanus '"I'opoa Kuposo-Uenenk

Kuposckoii odsactu"

MBOY COLI Ne6

COT'JIACOBAHA YTBEPXIEHA

Pykooautens HIMO Jupexrop
yuurene ecrectBeHHoro  MbOY COIL Ne6

ITUKJIa
Yypuna C.B. [xnsaesa A.JI.
[TpoTtokon 1 [Tpukaz Nel41
oT «28» aBrycra2025 r. oT «29» aBrycra2025 r.
PABOYASA ITPOT'PAMMA
(ID 9603468)

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

it ooydarommxcs 10 — 11 kmaccoB

Kuposo-Yenenk 2025



MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o01ero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®denepanmmn», TpeOoOBaHUM K pe3ysbTaTaM OCBOCHHUSA
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBl CPEJHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepalbHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom Konuenmuu npemnoaBaHust yaueOHOTro
npeaMera « XuMus» B 00pa3oBaTelibHbIX opraHu3aiusx Poccuiickoit denepanuu,
peann3yIonmMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX TOJIOKEHHM
«Ctparerun pa3sutus Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMmbl MO XUMHUHU, K OMPEICIICHUIO
oO11eil cTpareruu 00y4eHHsl, BOCIUTAHUSA U PA3BUTHUS 00YYaIOIIUXCSl CPEACTBAMU
yaeOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
coliepXaHusi, Pe3yJIbTaTOB OO0y4YyeHHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCI HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peajM3alli  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS M O0IIEH KYJIbTYPhI
YEJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpexae. Peanusyercss xumMuyeckoe oOpa3oBaHUE OOyYarolIUMXCsl Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus CpeACTBaMH yU4EOHOTO MPEAMETa « XUMUS»,
COJIEpKAaHUE W IOCTPOEHUE KOTOPOIrO ONpPENENIEHbl B NPOrpaMME MO XUMHH C
y4€ToM creuu(puKd HAyKH XUMHUHW, €€ 3HAuYeHHWs B TMO3HAHUM TPUPOJLI U B
MaTepUalbHON XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOIIMX LEJel U MPUHLHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
obpazoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyIio pojb B
COBPEMEHHOW LMBWIM3AIMU, B CO3/IaHUHA HOBOW 0a3zbl MaTEpHUATbHOM KYJBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOT'O MBIILJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIoIEeM MHpE Kak O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXAY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEHUCTBYs C APYITMMHU €CTECTBEHHBIMM HayKaMU, XMMUs CTajla
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUIEHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWHN MO0 HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BELIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
IPeICTaBICHU O CTpOeHUH BelecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BellleCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJOTMYECKH AKTHUBHBIX
coequHeHUM. B Kypce  OpraHMYeckoM  XUMHM  MOJYYalOT  pa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIeTr0 00Opa3oBaHMs MEPBOHAYAILHBIC
MIPEICTABJICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEIACHHS O BEIIEeCTBAaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» 00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh HMCTOPUYECKOe HW3MEHeHHe (QYHKIUH STOro 3akoHa — OT
00o001IaromIei 10 0ObACHSIOMEN U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEKaHus AonoaHseTcs B Kypcax 10 u 11 kitaccoB aneMeHTaMu
CoJiepKaHUsl, UMCIOIUMH KYJIBTYPOJOTHUECKUI W TPUKIAIHOW XapakTep. OTu
3HaHUS CMOCOOCTBYIOT NMOHHUMAHHUIO B3aWMOCBS3U XHMHH C JPYTUMU HayKaMH,
PACKPBIBAKOT €€ POJIb B IO3HABATEIILHON U IPAKTUYECKOM JIEITEIIBHOCTH YETIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHMSI K TIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU
U TIPAKTUYECKUX MPUIIOKEHU XUMUH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMPOOJIEMax, CBS3aHHBIX C XUMHUCH,
KPUTUYECKUA OCMBICITHBATH MHPOPMAIIUIO U IPUMEHSTH €€ JJIsl TOTIOJTHEHUS 3HAaHUH,
pelIeHUs] HHTEJUICKTYyaIbHBIX U ASKCTIEPUMEHTAJIbHBIX UCCIIEA0BATENbCKUX 3a1a4. B
LEJIOM COJEpKaHWE Y4eOHOro mnpeaMera «XUMHUS» AAHHOTO YPOBHS H3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHusl (PUIOCOPCKUX WACH, TaKMX Kak: MaTepHabHOE €IMHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MMPUPOTHBIX SIBJICHUN MYTEM dKCIIEPUMEHTA
U PpEIICHUS TPOTHBOPEYMI MEXIy HOBBIMH (DaKTaMH U TEOPETUUCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUYECKUX MPoOeM, a
TakKe MpoOJeM COepeKeHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIOB.

B nmnnane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOAbl K OMNPENETICHUI0
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT  (OPMUPOBAHHE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUMN, UMEIOMUX 0a30BO€ 3HAUCHHE JIJISI PA3TMIHBIX
BUJIOB [ICATEJIBHOCTH: pEIICHUS Npo0jeM, IOMCKa, aHajiu3a M 00pabdOTKU
uHpopMary, HEOOXOJAMMBIX JUIsI NPUOOPETEHHS OIbITa MPAKTUYECKOU U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU ONPEAeIICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO Tpu3HaéTcsa (hopMuUpOBaHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphbl. C
METOJMYECKOW TOYKM 3PEHUsl TAaKOM MOJAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
IpeMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMU LEISIMH H3yU€HHUs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBsroTes:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW Kak BaKHEHIIICH
COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHUE SI3bIKa HAyKH, YCBOCGHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHUE C UCTOpUEH HX
Pa3BUTHUA U CTAaHOBIICHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIECTB U XUMHUYECKHUX PEaKIINil, HEOOXOIMMBIX JIJIsl MPUOOPETEHUS YMEHU
OpUEHTHPOBATHCS B MHUpPE BEIIECTB MU XUMHUYECKHX SIBJICHUH, HUMEIOIINX
MECTO B IIPUPOAE, B MPAKTHUYECKON U TOBCEHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOCHUEM U
OOBSACHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TPaBUII
0e30macHOro 0OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapaKTepUCTHKA IesIed U 3a7a4 U3YYCHUS
npeaMeTa B MporpaMMe Mo XUMHUHU YTOUYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TMPUOPUTETAMU B CUCTEME cpeaHero obmiero odpazoBaHusi. CeroaHs B
MPEnoIaBaHUK XUMUHU B OOJIbLIEH CTENEHN OTAAETCS MPENOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJep>KaHusi OOydyeHus, OPHUEHTUPOBAHHOW Ha IMOATOTOBKY
BBIMYCKHHMKAa 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIETO HE HabOpoM
3HaHWW, a (QYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOU KU3HU JJIs1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBsi31 ¢ 3TUM NIpH M3ydeHUH TpeaMeTa « XUMUsD JOMUHUPYIOIIee 3HaYCHUE
npUOOPETAIOT TaKUE LIeNU U 33/1a4H, KaK:

ajanTamys 00y4arolUXCcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHUe y O0OyYarolUMXCsi KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: PelIeHusl nmpo0jeM, oUCKa, aHalinu3a U 00paboTKku MH(pOpMAIUH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIHHOCTH, KOTOPAasi 3aHUMAaET BaXKHOE
MECTO B MO3HAHUU XHMHH, & TAKXKE JJII OLUEHKH C MO3UIUN 3KOJIOTMYECKOU
0€30MacHOCTH XapaKTepa BIMSAHUS BEIIECTB U XUMHUUECKUX MPOIIECCOB HA OPTaHU3M
YeJIOBEeKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl [TOMCKA M aHajiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroummxcs yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIbHOTO MPUPOJIONOIB30BaHNUs, IOTIOHEHUS SHEPIeTUYECKUX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3/0POBBIO, a TaKKe MNPUOOPETEHHsS OIbITA
UCTIOJIB30BAaHUSI TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHUSIMH.

B yueOnoM mnaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAYyYHBIE
PEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemnero oo1miero oopasoBanus, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Heneln), B 11 kiacce — 34 gaca (1 yac B Heneio).

PaGouas nporpamma paspadoTtana B cooTBeTcTBUU ¢ [Iprkazom MunucrepcTsa
npocBemieHus PO ot 9 oktadps 2024 r. Ne 704 «O BHeceHHWH HU3MEHEHHH B
HEKOTOpbIe MpuKa3bl Mwunucrepcrtsa npocsemieHus Poccuiickon ®enepanuu,
Kacaromuecs: ¢eaepaibHbIX 00pa30BaTEIbHBIX MPOTpaMM HAYaJbHOTO OOIIEro
00pa3oBaHms, OCHOBHOTO 00IIIeT0 00pa30BaHUs U CPETHETO OOIIETO 00pa30BaAHMUS
U YYdThIBaeT TpeOoBaHMs (efepalbHbIX TOCYIapCTBEHHBIX 00pa30oBaTeNIbHBIX
CTaHJapTOB.

Pabouas nporpamma no yueOHOMY TIpeAMETY « XUMHUS COCTABICHA HA OCHOBE
OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMBbl CpeJIHEeTo 00111ero o0pazoBanus mo ®I'OC
c yuderoM mnporpammbl Bocriutanuss MBOY COII Ne6 (Moaymu «YpouHas
nesATenbHOCThY, «BHeypouHas nesrenbHOCTHY, «lIpodopuenrtanus», «Pabora c
POAUTEIIMI ).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€OpuUs CTPOEHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHbIE TTo10)KeHHS. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYECKHUX BeElIeCTB. [ oOMoJnorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIUHEHHM (cucTeMaThueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
03HaKOMJIEHHE C 00pa3aMu OPraHUYECKHUX BEIIECTB U MaTepHalaMH Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIIOICHUE W OIMCAHUE
JEMOHCTPAlMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IU1aBjieHue, OOyIJIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHEe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceolucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eneTnueckas CBsI3b MEXIY YIJIEBOAOPOJAAMH, MPHHAICKAIIMMHU K Pa3IudHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKA, KPEKUHI (TEPMUYECKHI, KaTaquTH4ecKuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpaIICHUI:
03HAaKOMJIEHHE C 00pa3llaMHy IJIacTMACC, Kay4yKOB U pe3uHbl, Koutekuuu «HepTob»
U «YToJIb», MOJAEIUPOBAHUE MOJIEKYJ YITIEBOJOPOJOB M IaJOr€HONPOU3BOIHBIX,
pOBEJCHUE MPAKTUYECKOW PabOThI: MOTyUYEHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaumn.

BbluniciieHuss 1mo ypaBHEHHMIO XUMHYECKOM peakuuu (Maccbl, oOBEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

Kucnopoacoaepxaiue opranuieckue cCoeJUHEHUS

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue MU XHMUYECKHME CBOMCTBA (PEAaKLUMM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), HpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAaMHU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoOroaroMHple  CHUPTHL. OJTWUJEHIVIMKOAb M  I[JIMIEPHUH: CTPOCHHUE,
¢uznueckne W XMMHYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAasl PEaklMsi Ha MHOTOaTOMHbIe crupThl). [leficTBue Ha
opraHusM 4esoBeka. [ Ipumenenue rimuepusa U 3THIICHTIIAKOJIA.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U xkemouwvl.  DopMampIeruj, aneTAIbICTHA:  CTPOCHHE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE MTpeieabHbIe KApOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCTIOTBI: CTpOEHUE, (PU3uvecKkre 1 XUMUYECKUEe CBOWCTBA (CBOMCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklysl dTepuduKalum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IMPEACTABUTEIM BBICIINX KapOOHOBBIX KHUCIOT. Mpuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCU(UKanus  YrJeBOJOB  (MOHO-, JU- H
nosmcaxapuibl). [Jroko3a — mpocTelmii MOHOCaxapul: 0COOEHHOCTU CTPOCHUS




MOJIEKYJIbI, (PU3UIECKUE U XUMUIECKHAE CBOMCTBA (B3aMMOICHCTBUE C TUIPOKCHIOM
meu(Il), okucienne aMmmMuadHbIM pacTBOpoM okcuga cepedpa(l), BocctaHoBiieHue,
Opo’keHHue TII0KO3bl), HAX0XKICHNUE B IPUPO/JIE, TPUMEHEHHE, OMOJIOTHYEeCKas POJib.
dotocunTe3. OpyKTO3a KaK U30MEP TITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmania u
nemono3bl.  duznueckue W XMMHYECKHME CBOMCTBA Kpaxmana (TUApPOIIU3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
pOBE/ICHHE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEUCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmajaa € HOIOM),
MPOBEJICHUE MPAKTUYECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM()oTepHbIe OpraHndecKue coequHeHus. dusnyeckne u
XMMHUYECKUE CBOMCTBAa AMUHOKHUCIOT (Ha MpUMeEpe TiulKHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsT M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKITNu Ha OCIKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
HaOJIOZICHUE U OMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: J€HATypalus OCJKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSIST MOJIEKYIsIpHas
macca. OCHOBHbIE METOIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIEHC AL

DKCIEepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJTHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPTaHUYECKON XUMUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHSTHUM, TaK W MOHITHH, SBISIOMIUXCS CHUCTEMHBIMH ISl OTIENIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpHs, aHAU3, CHHTE3, KIacCHU(pHUKaIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszmka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOABI, KHUPBI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHbIE M KOCMETUYECKUE MpenaparThbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 31eMeHT. AToM. Sapo aroma, H30TOMNbBI. DJIEKTPOHHAs
00010YKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHus: JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOHPUTYpallrs aTOMOB.

[lepnonnuecknit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHa M Ileproanyeckoil CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHas M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHUu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLeNnTopHbli). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[IonsTne o mucnepcHbIX cucTtemax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1011 BEECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTHyecKass CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckass — peaknus. Krmaccuukamuss XUMHUYECKHX — pEaKIuid B
HEOPraHUYECKOM M OPraHUYeCKOl XMMHUHU. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLCHHS YHEPTUH IPU XUMHYECKUX PEAKLIMIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3inudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnun Jle [latense.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IEIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
neMmoHcTpanus Tabimn «llepuoanueckas cucremMa xuMmudeckux 3meMeHToB J[. U.
MenpeneeBa», U3ydeHHE MOJENEH KPUCTAIMYECKHX PEIIETOK, HAOIIOACHHE U
ONMHMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3jioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TTIOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIIMK HOHHOTO 00OMEHa), TPOBEICHUE
IpaKTHUECKON paboThl «BiusHue pa3nudHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérurle 3amaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKUE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHIATHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilonoxenue HemetraiuioB B Ilepuomnmueckor — cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yriieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COEAUHEHUM  (OKCHIIOB,
KHUCJIOPOJACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUI).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramisl. [lonoxenue meramnoB B llepuoguueckoi cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mine gusnueckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DONEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIOB.



XHUMUYECKUE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPUM, KaJIWil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl moiydyeHus: MeTawioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YCHUE KOJUICKINN «MeTauibl U CIUIaBbl», O0pa3lloB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAIBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCH]IA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE pEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccer BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJyYECHUs BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl JIsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIL30BAHUS MPENapaToB OBITOBOM XUMHUU B
MMOBCEIHEBHOMN KU3HU.

MexnpeIMeTHbIE CBS3H.

Peanmzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImeHd W
HEOPraHUYECKOM XMMHM B 11 Kitlacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

duznka: MaTepusi, IHEPTHs, MAcca, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BETUUYMHBI U €IMHHIIBI MX
U3MEpPEHUSI, CKOPOCTb.



buonorusi: knetka, opraHm3M, 2JKOcuUCTeMa, Oumocdepa, MaKpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpabl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTIAeMbIE, TOILTUBO,
peCypChl.

TexHoJOrHs: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPIHsl, MPOU3BOJCTBO
CTPOUTEILHBIX MaTEPHAJIOB, CEIIbCKOXO3SIMCTBEHHOE ITPOM3BOJCTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (papMalleBTHYECKass  MPOMBIILICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX TIpernapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHAJIOB,
AJIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayyHo-MeToauyeckod OCHOBOM s
pa3paboTKu IMJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOrPaMM CPEAHErO OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/ICATEILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwMsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
NEeSATEIbHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOTO Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTU
00yJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TMpaBUiaX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOU TBOPUECKOM JEATEIBHOCTH MPU CO3aHUH YUEOHBIX
IIPOEKTOB, PEIICHNH YU€OHBIX U TO3HABATENIbHBIX 3aa4, BHIITOJIHEHUU XUMHUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MMPU aHAJIU3€e Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) naTPHOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOW XUMUMU;

yBaXEHUSI K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHKEHHUS HAYKH €CThb pe3yJbTaT
JUTMTCNIBHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIU3E
uH(GOpMAIUH O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEACHMS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
MO3UIIMII HPAaBCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUN ITHX
MOCTYIIKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30poBOro U Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOMro/ieHusl MpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJOBOU JI€ATEbHOCTH;

MOHUMAHUS I[IEHHOCTH TIPAaBWJI WHIWBUAYATHHOTO ¥  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
JEeSTEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTWe€ B PEHICHUH MPaKTUYECKUX 3ajad
COIMaJIbHON HAIPaBJIEHHOCTH (B paMKaxX CBOEro KJiacca, IIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY HU3YYEHHIO MPOodEecCuil pa3muyHoOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COLUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUM XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3WPOBATH HEOIArONMPUSTHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HUX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
NPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LMBHJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/IaHNN
HOBOWM 0a3bl MaTepUaJIbHOM KyJIbTYpbl, pEUIEHUH TJ00albHBIX MpoOsIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBOM U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEMIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM KMU3HHU KaKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeaTh 000CHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LIEJIbIO MOTYYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYalIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDHI

MeramnpeameTHble pe3ybTaThl OCBOEHHS y4eOHOro mnpenMera «XUMHsS» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHus BKIIOUYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAayYHbIe TOHATHS, OTPa’KaIOIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHUS,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
IPOLECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHUE);

yHUBeEpcallbHble yueOHble NeHCTBHs (I103HABaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJsTUBHBIE), obecrieynBaroIIne dhopMupoBaHue (yHKITMOHATILHON
IPAaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0yJarOIINXCS,;
CIIOCOOHOCTH oOy4JaroImxcs HCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUEOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HaBaTeJbHbIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TeMCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIOJI30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHS Ml OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBJICHUI;

BHIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHIE XUMUYECKON PEaKIIuu
— MpPU pPEIICHUHU Y4YEOHBIX MO3HABATENbHBIX U MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHBIE MOJICIbHBIE MPEJCTABICHUS ISl BBISIBJICHUS XapaKTEPHbBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOVCKY METOJIOB PEIIECHUS MPAKTHYECKUX 33714, MPUMEHECHHIO Pa3TUIHBIX METO/I0B
TIO3HAHUAI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIC METOJbI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMaren: TpPUMEHITh MEXNpeaMeTHbIe ((hU3nYecKue U MaTeMaTHYECKHE)
3HaKW U CUMBOJIBI, (hOPMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJIaeMOM TEMBI B X0JI€ AUaiora u/mim
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii ajroput™M JCHCTBUI mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJad, BBIOMpaTh HauOoliee
3 PeKTUBHBIN CMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TPUPO/IBI,



B (OPMHPOBAHUM MBINIUICHUS W KYJIBTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM AJIsl PEIIeHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIe TMOHATUS (XMMHYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpall€HHasi), MOJIb, MOJSIpHas
Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeeT, PyHKIMOHAIbHAS TPYyIa, paauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIME COCOUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUH M 3aKOHBI (TEOpUs CTPOEHUS
opranndeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalnme B OCHOBE NOHUMAHHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM WCITOJIB30BAHWN BAXKHEHIITMX OPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIIATH XapaKTEPHbIC MPHU3HAKU MOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
OIIMCAaHMWM COCTABA, CTPOCHUS U NIPEBPALLICHUN OPTaHUYECKUX COCAUHECHNM;

c(OpMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMUYECKYI0 CHUMBOJHKY MJIs
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIKOCTPALUHA HUX
XUMHUUYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUU YCTAHABIIMBATH MPUHAAJIEKHOCTh H3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB [0 KX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojepKalliue
COEIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTACJIBHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MNPONMWIIEH, AalleTHIIEH,
ATUJICHTIIUKOJb, TIUIEPUH, (HEeHoJ, GopManbAerull, aleTalbIeru, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOPMUPOBAHHOCTh yMEHUSI OMPEIEIATh BHUILI XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUS MACChI BEILIECTB;



c(hOpMHUPOBAaHHOCTh YMEHU XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HMUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJICH, MPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbIeTu, MypaBbiUHasi U YKCYCHAasl KUCIIOTBI, TJII0K03a, Kpaxmal, eJITi0J103a,
aAMHUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXIYy HUMHU
YPaBHEHUSAMH COOTBETCTBYIOLIUX XHMHUYECKHUX PEAKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (POpMYI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
ChIpbs (HEe(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHHE IPOAYKTOB NEpPepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHA MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB
WIM NPOAYKTOB PEaKIIUH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHH TPU MU3yUYCHUH BEIIECTB U
XUMHUYECKUX SIBICHUN (HAOJI0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICJIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pELICHUU B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJja MOJIb30BaAHUS XUMUYECKOM
NOCyJI0 ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe IpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU 1O BBINOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUYECKHUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYE€HHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEILIECTB,
JeHaTypauus OeJIKOB PU HArPEBaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH MpU OOpalllEHUH C BELIECTBAMU U
1a00paTOpHBIM  000PYIOBaHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEaKIUd W
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyI0 M3 pa3HbIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UHTepHeT u aIpyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEILHOCTH B IEJISIX
COXpAaHEHHS CBOErO 3[0POBBS M OKpY)KAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABAThH



OINaCHOCTh BO3JCHUCTBUS HA YXUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaT, Ha mpumepax CcrocoObI
YMEHBIICHUSI W NOPEAOTBPAILCHUS HX BPEOHOTO BO3JCUCTBUS HAa OPraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUIM;

JUISL CHENbIX M CHA0OBUASIIUX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpainsa aisa 3anucu XuMHUYeCKuX

bopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmiass M HeopraHHMYecKas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh ~ IPEJCTABICHUA: O XUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBICHUN IPUPOIBI,
B (OpMHpOBAaHUM MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpEAE;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HaHMWM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIATalOIMe TOHATUSA (XMMHYECKHUH AJIEMEHT, aToM, M30ToN, s-, p-, d-
JJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIEHTHas1, HOHHAs, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEILIETKA,
TUIIBl  XUMHUYECKUX  PEAKIUI, pPAacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
ANIEKTPOJIMTHYECKON aucconManuu, nepuoguyeckui 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIlCHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKNE 3HAHUA, JIKAUIME B OCHOBE NOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30MaCHOM HCHOJIb30BAHUM BAKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpHbIE NPU3HAKU IOHATH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS NMpPHU
ONMCaHUU HEOPIaHUYECKUX BEIIECTB M UX IIPEBPALLCHHUIA;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
coctaBiieHUs: (OpMyJl BELIECTB W YpPaBHEHUHM XMMHMUYECKHUX  PEaKLMM,



cucrteMarnyeckyro HomeHknatypy (IUPAC) u TpuBHalibHbIE Ha3BaHUSI OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETALIEHAs! U3BECTh, IUTHEBAS COMIA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENSITh BaJICHTHOCTh U CTETIE€Hb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBA3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COEIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
WMOHHAs!, METAJUTMYECKas), XapakTep Cpeibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOopMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh PUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTHI, aM()OTEepHbIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xuMuueckux anemeHToB [[. WM. MeHnneneeBa, MCHOJB3Ysl TOHATHS «s-, p-, d-
3IIEKTPOHHBIE OPOUTAINY, «IHEPIEeTUYECKUE YPOBHUY», 00BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCAUHEHUH MO MEepUoJaM U
rpynnam llepuoanueckon cucteMsl XuMudeckux aneMeHToB /1. 1. Menaeneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUMYECKUX BEIIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEILLIECTBAMH C [TIOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peaknyuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OPaTHMOCTH
pEeaklnH, yYaCTUIO KaTalau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIISATh YPaBHEHHS PEaKUUl pa3IU4HbIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, y4UThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPaclO3HABaTh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;



chOpMUPOBAHHOCTh YMEHHUH  PACKPHIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOIIMX HAyYHBIX NPUHILMINAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C MCIOJb30BAaHUEM
MIOHSTHUS «MaCcCOBast I0JIs BEIIECTBA B PACTBOPE», 00 BEMHBIX OTHOIICHH Ta30B MPH
XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIIECTB, TEIJIOBOro 3((dexkTa peakunu Ha OCHOBE 3aKOHOB COXpPAaHEHUS MAacCChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaK)Ke IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUHMSIMHU MO BBITOJTHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMOJHATH XUMHYECCKUI
HKCIIEPUMEHT (pa3joKEeHUEe MEePOKCHIA BOAOPOAA B MPUCYTCTBUM KaTalW3aTopa,
OMpeNeJIeHUe Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIUSHUE Pa3IU4HbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAayeCTBEHHbBIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
TemaM «MeTamie»y U «HemeTanasl») B COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH
0€30MacHOCTH MpU OOpaIllEHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITUH U POPMYIMPOBATH BHIBOJIBI HA OCHOBE ATHX
pE3yNbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MacCOBOMU
KOMMYHUKaruu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM NESITEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABAThH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, mosicHsaTh Ha mnpumepax crnocoObl YMEHBLICHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3JACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHATHh 3HaHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHMS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CIAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paznea 1. Teopernyeckne 0CHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 IIpenenbHble yriieBOgOPOAbI — aJIKAHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATKUHbI
2.3 ApomaTuieckue yrieBog0poabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNsI
3.1 Cnuptel. Denon 3
39 Anppaerunnl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoanl 3 2




Hroro no pasneny 13
Paznen 4. A3oTcoaepskanue oOprannyeckre coeJuHEeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKyIsIpHbIe COeIHHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro o pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne i/l P Konrpoabusie IIpakruueckune (wicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Paszgen 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BELIECTB
1.3 XHUMUYECKUE PEaKIINU 6 1 1
Hroro no paszneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTraHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XuMHA U )KU3HDb 4
Hroro no pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmer opraHnyeckoil XuMuu, e€
BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHU4YEeCKUX
coeguHennit A. M. byrneposa, eé
OCHOBHBIE MTOJIOKEHUS

[Ipencrasnenue o kaaccuukanuu
opranudeckux Beuiects. HomeHnkmnarypa
(cucTemaTuveckas) ¥ TpPUBUATbHBIC
Ha3BaHUS OPraHMYECKUX BEIIESCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — OpocTeuIIre
NpeACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUiEH U NPONUIIEH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padota Ne 1. «ITonyuenue
STHJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Iomyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJIKUHBI: COCTaB ¥ OCOOEHHOCTHU
CTPOEHUS, TOMOJIOTHYECKUN PSII.

10 N
ALIETUIIEH — MPOCTEUIIHI
MPEACTaBUTENb AIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnueckas CBA3b yriaeBOAOPOAOB,
MIPUHAUIEKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIC He(TAHBIE
ra3bl, HeTh U IPOJYKTHI €€ mepepaboTKu
IIpupoaHbIE HICTOYHUKH YTJIEBOAOPOIOB:

15 MPUPOHBIN ra3 U MOMyTHBIC He(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KounTponbHas pabora no pazaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoi. BonopoaHas cBs3b

13 MHoOroaTroMHsble CIUPTHI: 3TUIIECHTIIMKOJIb
U TJIULEPUH
DEeHOI: CTPOCHUE MOJIEKYJIbI,

19 (hU3UYEeCKre U XUMHUYECKUE CBOIMCTBA,
IIPUMEHEHNE

20 Anbaeruabl: GopManbaerua U

areTanbaerug. AneTrod




21

OnHOOCHOBHBIE IIPE/eNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHAsI

22

[TpakTruyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
IpEeaACTAaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCJIOT

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JKupbl: ruapONN3, MPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

27

VYTieBobl: cocTaB, KiracCupUKaIHsI.
Baxnelive npencraBuTeNu: rioKo3a,
dbpykTO3a, caxapo3a

28

Kpaxmai u nemitono3a Kak NpupoHble
MOJIUMEPDI

29

KonuTpomnpHas pabora mo pazaeny
«Kucnopojconepxaiye opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
npoBepouHas paboTa

30

OO6m1ast XxapakTeprucTUKa
a30TCOACPIKAIIUX OPTaHUYECKUX
coeauHenuii / Beepoccuiickas
npoBepouHas paboTa

31

AMWHBI: METUJIAMHUH W aHUJINH




AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
OPraHUYECKHUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenTunsl.

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS

OCHOBHBIE TTOHSTHS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN !
OcCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN. 1
IInmacTmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH DIIEMEHT. ATOM.
DNeKTpoHHAass KOH(PUTYpaIus aTOMOB

ITepuonnueckuii 3axoH u Ileprognueckas
CHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG[[I/IHGHI/Iﬁ
0 TPYIIIaM | IepuogaM. 3HaueHne
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. MenaeneeBa
B Pa3BUTHHU HAyKH

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b,
e€ BUIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. BogopoHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AUCTIEPCHBIX CUCTEMAX.
HctunHbIe U KOJIOUHBIE PACTBOPBI.
MaccoBas 1014 BEILIECTBA B PACTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COCTUHEHUI.
['eHeTnyeckast CBA3b HEOPTaHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MACCHI BEILECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3uyHbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKOU PEaKLU)

11

DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.
[Tonsitue o BomopoaHoM nokasarene (pH)
pacTtBopa. Peakiiuu nonHoro oomeHa.
I'maponus opraHnyeckux u
HEOPraHUUYECKUX BEIIECTB

12

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsTHE 00 AMIEKTpONIH3E
pacIjiaBoB U pacCTBOPOB COJICH

13

KontponbHas padora 1mo pasaeny
«TeopeTnyeckre OCHOBBI XHMUM)

14

Mertanisl, X MOJ0XKEHHUE B
[Teproauieckoi CUCTEME XUMUIECKIX
snemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHE
(bu3HYecKre CBOMCTBAa METAJIIOB




15

CnaBbl METAIOB. DJIEKTPOXUMHUUYECKUN
pAI HAMPSKEHU METAJIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX
METaJIOB (HATPUH, Kaauil, Kaablui,
MarHuii, ATFOMUHHN ) U UX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XnMHUYecKre CBOMCTBA IIUHKA, JKelle3a U UX
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIBHBIX 3371a4 110 TEMe
«Meramab»"

20

Hewmeranbl, ux monoxxeHue B
[Iepronnueckoit cucteMe XMUMUYECKUX
anemeHToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYeCcKue CBOMCTBA HEMETAIIOB.
ANoTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJ1a, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U
UX COEOUHEHUN

23

XuMUYecKue CBOWCTBa a30Ta, hochopa u
UX COEIUHEHHI

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpeMHUS
U UX COCTUHEHUN

25

[IpruMeHeHrne BaXKHEUIINX HEMETAJIOB U UX
COECTMHEHNN




26

O0001Ienre U cucTEMAaTH3alNs 3HAHUH 110
teMe «HemeTamnabely. BerauciaeHus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Perenune
HKCHEPUMEHTAIBHBIX 3371a4 110 TEMe
"Hemerasr"»

28

KontponsHas pabota mo Temam
«Metannel»y n «Hemeraisly

29

Heopranudeckne u opraHuYecKue
KucinoThl. Heopranndeckue u
OpraHU4eCcKHe OCHOBAHUS

30

AMpoTepHbIe HEOpraHu4YecKue U
OpraHMyecKue coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Pons xumuu B O6€CH€‘I€HI/II/I
3KOJIOTUYECKOM, SJHEPreTUIeCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUU
MeAUIIHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTY4YeHHUs
Ba)KHEUIIINX BEIIECTB

33

YenoBek B MHUPEC BCIICCTB U MATCPUATIOB

34

XuUMUS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa30oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUH

1.1

CdopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKON COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KAapTHHBI MHpPA, POJIM XUMHHM B TMO3HAHHU
SBJIEHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIHMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM MaJis
pEelIeHHUsT TPAKTHUYECKHX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO

OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpejie

1.2

Bnanenue cucremMoll XUMHYECKMX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAt0IINE MOHSATHUSA (Monexyna, BaJICHTHOCTD,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKHCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKEJIET,
GyHKIIMOHAMBHAS  TPYMNa,  paadKal, HM30MEpHUs, HU30MEpHI,
TOMOJIOTUYECKHUI psiJi, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJEpIKaIINe COCIUHEHUS, OMOJOTUYECKH aKTHUBHBIE BEIECTBA
(yryieBoibl, XKUPHI, OCTKK), MOHOMEP, MTOJTMUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs1); TEOPUU U 3aKOHBI (TEOpHs
XUMHYECKOI'O CTPOEHUsl oprannyeckux semecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, (aKTOJIOTUYECKUE
CBEICHHMSI O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U O€30MacHOM
UCIIOJIb30BAHUM BAXKHEUIIUX HEOPraHMYECKUX U OpPraHUYeCKUX

BC€IICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH 4YCJIOBCKaA

1.3

ChopMupoBaHHOCTH yMEHHUH BBIIBIATH XapaKTEPHbIE MPU3HAKU
NOHATHM,  YCTAHABIMBATH HMX  B3aUMOCBA3b,  HMCIIOJB30BaTh
COOTBETCTBYIOIIME IOHATHUS IIPU ONMCAaHUU COCTaBa, CTPOEHUA U

MPEBPALLEHUI OPTraHUYECKUX COCAUHEHUMN

1.4

c(hOpMHUPOBAHHOCTh YMEHUN UCHOJIB30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTABJICHHMSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHOW) (GopMynT OpraHMYECKHX BEIIECTB W ypaBHEHUI
XUMUYECKUX  pEaklUMil,  W3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHWYECKUX BEIIECTB I WUIIOCTPALUA HMX XHUMHUYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHU




1.5

ChopMupoBaHHOCT YMEHUH YCTaHaBIMBATH HPUHALICKHOCTD
HN3YUCHHBIX OPraHUYCCKUX BCIICCTB IO UX COCTaBy U CTPOCHHIO K
omnpenenéHHoOMy Kiaccy (Tpymme) CoenuHEeHH# (yriaeBOJOPOIbI,
KHACJIOPOA M a30TCOJCPIKAIINE COCITUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/IH), JaBaThb UM Ha3BaHUs 10 CHUCTEMaTU4YECKOU

Homenkinarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHHS ONPEACTATh BUIBI XUMHUYECKON CBSI3H B

OpPTraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMupOBaHHOCTH YMEHHMS MPHUMEHATH: TIOJOXKEHUS TEOpHUU
CTpOeHHUsI opraHnnyeckux BemecTB A.M. bytiepoBa mis o0bsICHeHHs
3aBHCHMOCTH CBOWCTB BEILECTB OT X COCTaBa U CTPOCHMs]; 3aKOH

COXpPAaHCHUA MACChI BCIICCTB

VYraesogoponbl.  Kucinopoacoaepkamue ©  a30TCOAEpKallve

OpTraHU4YCCKUC COCIUHCHU . BbICOKOMOJIGKy.HHpHBIe COCOAMHCHUA

2.1

ChopMupoBaHHOCTH YMEHMI TNPHUBOAMTH TPUBHUAIbHbIC HAa3BaHUS
OTJENIBHBIX OPraHUYECKHX BELIECTB (ITWJICH, MPOIWIIEH, alleTHIICH,
STWJIEHIJIMKOJb, TIMLEPHUH, (QeHous, (popManblieruy, ameranbIerus,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTA,
CTEapHHOBAas KHUCIIOTa, IJI0OK03a, (pYyKTO3a, Kpaxmal, IIeJUII0Jo3a,

TJTUIIVH)

2.2

CdopMupoBaHHOCTh YMEHUU XapaKTEpHU30BaTh COCTaB, CTPOCHUE,
(1)I/I3I/I‘-I€CKI/IG U XUMHNYCCKHUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEHISCTB (METaH, 3TaH, 3TUJICH,
MPOMWIICH, areTwiieH, OyraaueH-1,3, merunOyramueH-1,3, GeHzod,
METaHOJ, ITAHOJ, STUJICHTIUKOJIb, TIUIEPUH, (DEHOII, alleTaIbICT /I,
MypaBbUHAs U YKCYCHAasl KHCIIOTBI, TJIFOK03a, Kpaxmall, [eJUTIJI03a,

aMHUHOYKCYCHasi KHCIJIOTa)

23

ChopMupoBaHHOCTh YMEHHUS HIUTIOCTPHUPOBATH TEHETHUYECKYIO CBSI3b
MEXAY THUINWYHBIMU  IPEACTABUTEISAMU  PaA3JIMYHBIX  KJIACCOB
OpraHUYEeCKUX BEILIECTB YPaBHEHUSIMHU COOTBETCTBYIOIINX

XUMHUYECKHX PEaKUUil ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hOpMyIT

24

ChopMupoBaHHOCT ~ YMEHHMS  XapaKTepU30BaTh  HCTOYHUKHU
YTJIEBOJAOPOAHOTO ChIphs (He(Th, MPUPOAHBINA Ta3, Yrojb), CIOCOOBI
UX T[epepaboTKM W MPAaKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadoTKH

XUMHA U KU3Hb. PacuéTrl




3.1

CdopMupoBaHHOCTH yMEHUU BJIAETh CHCTEMOW 3HAHHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOJIb3YEeMbIX B XUMHUU
NpU W3YYCHUHW BEIIECTB W XMMHUYECCKHX sIBICHHN (HaOIrOIeHuE,
U3MEpEeHUe,  OKCIIEPHUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CUCTEeMHBIE XUMHUYECKUE 3HAHWUS MJIg TPUHATUS pEHICHUA B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH H UX

IMIPUMCHCHUEM

3.2

CdopMupoBaHHOCTH yMEHUU COONIOAATH TPaBHIA IOTH30BAHUS
XUMUYECKOW TMOCYIONH M JTabOpaTOpHBIM O0OPYIOBAaHUEM, a TAKKE
npaBuiIa OOpPAIICHHs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIHSIMA

10 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB

3.3

CdopMupoBaHHOCTH ~ YMEHUH  TJIAHUPOBATH ¥ BBINIOJHSATH
XUMHUYECKHH HKCIEPUMEHT (IIPEeBpAIEHUs] OPTraHUYECKHX BEIECTB
IIpM HArpeBaHHWM, NOJIYYEHHE OSTUJICHA M H3y4YEHUE €ro CBOMCTB,
KAUECTBEHHBIC pEAaKLUUMU OPraHMYECKUX BEUIECTB, JCHATypaLHs
OEJIKOB NMpHU HarpeBaHUH, LIBETHBIC PEAKLIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH 0€30MaCHOCTH MPH 0OpaIlCHUH C BeIIECTBAMU
U J1a0opaTOpHBIM O00OPYAOBAHHMEM; MPEACTABIATh PE3YyIbTaThl
XUMHYECKOTO JKclepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLMX peakuuil u (GpopMyTupoBaTh BHIBOABI Ha OCHOBE

9TUX PC3YJILTATOB

3.4

ChopMupoBaHHOCT, ~ YMEHHH  HPOBOAUTH  BBIYMCIEHUS IO
XUMHUYECKHM YPaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BElIeCTBa WJIM MPOAYKTa pEaklMHU MO H3BECTHBIM Macce, 00bEMY,

KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MU MPOAYKTOB PEAKIIIH)

3.5

CdopMHupoBaHHOCTH YMEHUUI KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(OpMAINIo, MOJy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpencTBa MaccoBoitl nH(popMalyu, cetb HTEpHET U ipyrue)

3.6

CdopmMupoBaHHOCTE YMEHHUH COOMIOATh MpaBHIIa 3KOJOTUYECKHU
11e51eco00pa3Horo MOBEACHUS B OBITY M TPYAOBOH JESITEIHHOCTH B
LENAX COXPAaHEHHS CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOTHOMN
Cpelbl, OCO3HABATh OMACHOCTh BO3JEUCTBUSA Ha >KUBBIE OpPraHU3MBbI
OINpeAEIEHHBIX OPIraHUYECKUX BELIECTB, IOHMUMAs CMBICII [T0OKA3aTeNs
[IAK (npenenbHO JONMYyCTMMOM KOHLEHTpPAlMU), TOSCHATH Ha
npuMepax CHocoObl YMEHBIICHUS U MPEIOTBPALCHHUS] UX BPEIHOTO

BOBHeﬁCTBHH Ha OpraHus3M 4Yc€JIOBCKa

11 KJTACC




Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero o0pa3oBaHusi

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brnanenne cucreMol XMMHUYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOMOJIAralolMe MOHATUA  (XUMHUYECKUM  DIEMEHT, aTOM,
AJNIEKTpOHHAsT 000JI0YKa aTroma, §-, p-, d-dJEKTPOHHBIC OpOWUTAIH
aTOMOB, HWOH, MOJEKYJIa, BAaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTD,
CTETIEHb OKHUCIIEHUs, XUMHUYECKas CBsA3b, MOJIb, MOJISIpHAs Macca,
MOJISIDHBIN 00BEM, KpHUCTAJUIMYECKash PEHIETKA, THIbI XUMHUYECKHX
peakuui (OKHCTUTETBHO-BOCCTAHOBUTENbHBIE, 9K30- u
SHIOTEPMHYECKHUE, PEaKIIUK HOHHOTO 00MEHa), pacTBOP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIIMTUYECKAs] JIMCCOLMALINS, OKHUCIIUTEINb,
BOCCTAaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKIuu, XHUMHUYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJICKTPOIUTUYECKOMN
nuccoranuu, lIlepumonnueckuit 3akon [[.M. MengeneeBa, 3akoH
COXPAHEHHUS MaCChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHUH,
(aKTONOTHMYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HCIIO0JIb30BaHUU BaXKHEHIIINX HEOPraHUMYECKHX BEIIECTB B

OBITY U ITPAKTUYECKON EATEIbHOCTH YeIOBeKa

1.2

ChopmupoBaHHOCTh YMEHMI BBISBISATh XapaKTEpHbIE NMPU3HAKH U
B3aMMOCBS3b W3YYECHHBIX MOHSATUH, MPUMEHSATH COOTBETCTBYIOIIHE
MOHSATUA TNPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPraHUYECKHUX
BEUIECTB M MUX MPEBPAIICHUI; BBIABIATH B3aMMOCBS3b XUMHUYECKUX
3HAHUU C HOHITUIMHU U MPEJCTAaBICHUSIMU  JIPYTUX

CCTCCTBCHHOHAYYHBIX MPCIMCTOB

1.3

Brnanenue OCHOBHBIMH METOJAaMH HAY4YHOTO IO3HAHHUSI BEIIECTB U
XUMHUYECKUX SIBJICHHUNA (HAOMIOqeHUEe, H3MEpEeHUe, OSKCIICPUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopmupoBaHHOCTE YMEHHI ONpPEIEISITh BAJICHTHOCTh U CTETICHb
OKHCJICHUSI XMMHMYECKUX 3JJIEMEHTOB B COEIUWHEHUSIX PA3ITHUUYHOIO
COoCTaBa, BHJ XUMHUYECKOHW CBs3M  (KOBAJICHTHAs, WOHHAasi,
MeTaJuTH4ecKasi, BOJIOPOJIHAS ) B COCTMHEHUSX, TUTT KPUCTAJUTMUECKOM
pPEETKH KOHKPETHOTO BEIIeCTBa (aTOMHAsi, MOJIEKYJIsipHasi, HOHHAs,

MeTaJuTn4ecKas)

1.5

ChopMupoBaHHOCTh YMEHHH OMPEAETATh XapaKTep CPEIbl B BOTHBIX

pacTBOpax HEOPTaHUIECKUX COCITUHEHHUN




1.6

ChopMupoBaHHOCTH YMEHHMA  KJIAaCCU(PUUIUPOBATh XUMHYECKUE
PEaKIMK MO PA3IMYHBIM PU3HAKAM (YHCITY U COCTaBY pearupyroumx
BEIIIECTB, TEIUIOBOMY d(PdeKTy peakiuu, H3MEHEHUIO CTEICHEH
OKHCIICHHST ~ DJIEMEHTOB,  OOpPaTUMOCTH  PEaKIHH,  YYaCTHIO

KaTaJlu3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHUW COCTaBISATH YpaBHEHHUS pPEaKIUi
pPa3JIMYHBIX THIIOB, IIOJHBIE W COKPALLEHHBIC YPABHEHUS pEaKIUil
MOHHOTO OOMEHa, YYUTHIBAs YCIOBHSA, NMPH KOTOPBIX 3TH PEaKLUU

UIYT 10 KOHIIA

1.8

CdopMupoBaHHOCTH YMEHUHI MPOBOJUTH peaKkuuu,
MOITBEP K IAIOLIHE KauyeCTBEHHBIN COCTaB Ppa3IUYHBIX
HCOPTraHNYCCKUX BCHICCTB, PACIIO3HABATL OIBITHBIM HYTGM HOHBI,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

1.9

ChopMupOBaHHOCTh YMEHUH PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuui IIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi

1.10

ChopmupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peakly OT pa3Iu4HbIX (PaKTOpOB

ChopMHUpPOBAaHHOCT, YMEHHH OOBICHATH XapaKTep CMEIICHUs
XUMHAYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(npunuun Jle [larenbe)

OOm1ast 1 HeOpraHUYecKasi XUMHS

2.1

ChopMupoBaHHOCTh YMEHHI packpbiBaTh cMbich Ilepuomuueckoro
3aKOHA J.N. Menneneena u JEMOHCTPUPOBATH ero

CUCTEMATHU3HUPYIOMIYI0, OOBSCHUTEIbHYIO U  IPOrHOCTHYECKYIO

byHKIIH

2.2

ChopMHUpOBAaHHOCT, ~ YMEHHMH  XapaKTEpPU30BaTh  AJICKTPOHHOE
CTPOCHUE AaTOMOB XMMHYECKHUX DJJeMEHTOB |4  mepuoaos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX DJIEMCHTOB JI.W.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-DIEKTPOHHBIC OPOUTAIH,
«QHEPreTUYECKNe YpPOBHU», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUH IO MEpHOoJaM U
rpynmnaM Ilepuogudeckoi cUCTEMBl XUMUYECKUX 3eMeHTOB JI.1.

Menneneesa
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CdhopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOICTBA HEOPraHMYECKMX BEUIECTB Pa3IUYHBIX

KJIACCOB, TTOATBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBI3U MEXKIY




HCOPraHN4YCCKUMU BC€IICCTBAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupOBaHHOCTH YMEHMH yCTAaHAaBIMBaTh MPUHAIJICKHOCTh
HEOPraHWYECKUX BEILIECTB I10 UX COCTaBY K ONPEAECIEHHOMY KIIACCY
(rpymme) coenuHeHu# (TIPOCThIE BEIIECTBA — METAILIIBI M HEMETAJIBI,

OKCH/Ibl, OCHOBAaHMsI, KUCIOTHI, aM(POTEPHBIE TUIAPOKCHUIBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHHH HCIIOJIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIEHUS (OPMYNT BEUIECTB W YpPaBHEHMHA XMMHUYECKHX
peakuuii, cuctematnueckyto HomeHkinarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMMaK, raméHas M3BeCTb, HEraméHas M3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHUE)

2.6

CdopMupOBaHHOCTH YMEHUN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XMMHUYECKHE CBOMCTBA HCOPTaHUYCCKUX  BCHICCTB  PA3JIMYHBIX
KJIaCCOB, MOATBCPIKAATh CYLICCTBOBAHUC TE€HESTUYECKOU CBI3U MCKOY
HEOPTaHMYECKUMH  BEIIECTBAMH C  IOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/II\/'I

2.7

CdhopMHPOBaHHOCTP ~ YMEHHH  IUIAHMPOBAaTb W BBINOJHSTH
XUMHAYECKHH SKCIIEPUMEHT (pa3iioKeHHue NepoKCcHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOpa, ONpeesieHIe CPeIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO HWHIMKATOpPA, BIUSHHUE PA3THYHBIX
($aKTOpOB Ha CKOPOCTh XMUMHUYECKOW PEaKLIUH, PEaKIUN HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUU Ha Cynb(aT-, KapOOHAT- U XJIOPHUI-
aHMOHBI, HA KATUOH aMMOHMUSI, PEIICHUE YKCIIEPUMEHTAIBHBIX 33134
no remaM «MeTtams» 1 «HeMeTas») B COOTBETCTBHH € ITPABUIIAMH
TeXHUKH O€30MacHOCTH TpU OOpalieHud C BEHIECTBAMH W
na0opaTOpHBIM ~ O00OpYIOBaHUEM;  MPEACTABIATH  PE3YJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuii U (HOpMyIupoBaTh BBHIBOJBI HA OCHOBE

3TUX Pe3yJIbTaTOB

2.8

ChopMupoBaHHOCTH YMEHUH COONIOAATH TIpaBWJIA TIOJB30BAHUS
XUMHUYECKON TMOCYION M J1abOpaTOpHBIM 00OPYTOBAaHUEM, a TaKKe
npaBujIa OOPaIeHNUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHHH  XapaKTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE ITPOMBIIUICHHOTO MOJIYYEHUSI CEPHOU

KHCIIOTHI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MPEACTABIECHUIN 00




06H_II/IX HAay4YHbIX TPUHOUINAX W  IKOJOTHYCCKHUX Hp06neMax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SIBIICHUH TPUPOJbI, B (OPMHUPOBAHUH MBIIUICHHS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOTUMOW st
pelieHusT TPAKTUYECKUX 3a7ad M OSKOJOTHUYECKHM OOOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpenie

3.2

CchopMupoBaHHOCTH  yYMEHHIA KPUTHUYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 MHGOpMAIUIO, MOJYy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTb VIHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE yYMEHUU COONIONATh TpPaBHUIA JKOJOTHYECKH
1en1ecoo0pa3Horo MoBeACHUS B ObITY U TPYAOBOW AESITENBHOCTH B
LEJIAX COXPAHEHHUSI CBOETO 370pPOBbS M OKpYXKAlOIIeW MPUPOIHOU

cpensbl

3.4

Oco3HaBaTh OIACHOCTh BO3JICHCTBHS HAa JKHUBBIE OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, NOHWUMAas cMbica Tnokazarens 1K,
MOSICHATH Ha ITpUMEpax CHOCO6BI YMCHBIICHUA U IPCAOTBPAIICHUSA UX

BpCAHOIO BO3HeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

3.5

ChopmupoBaHHOCTH ~ yMEHMI  MPOBOJUTH  BBIUYUCICHUS  C
HCIIOJI30BAHNUEM IIOHATHUSL «MaccoBas J0JIsI BELIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILEHUH Ta30B MPU XUMHUYECKHX PEAKIUSIX, MaCCh
BelIeCTBa UM 00bEMa ra3oB MO W3BECTHOMY KOJIHMUYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAaKIMH BEIIECTB,
TEIUI0BOro 3 (peKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHS MaCChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyecKO XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUYCHHUE B
ITOJIyYEHUU HOBBIX BELIECTB M MaTepUANOB. Teopusi CTPOECHUsI OPraHUYECKHX

coequHenniit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrtpykrypHble (OpMysiabl OpraHMYecKUX BEIIeCTB. [ OMOJOTHS, H30MEpHs.
XuMuyeckasi CBA3b B OpPraHMYECKHX COEIMHEHUSX — OJMHApPHBIE M KpaTHBIE

cBs3u. [IpencraBienue o KacCUpUKAIIMA OPTaHUYECKUX BEIECTB

1.3

Homenknarypa opraHiuecKux COeMHEHH (CUCTeMaTHYecKas) U TPUBHAIILHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AnKaHBI: COCTaB M CTPOEHUE, TI'OMOJIOTMUECKMH paa. MeraH W 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuy 3aMeIEeHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, MOJIyuYeHHE U

MIpUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUMN Psif. DTUIEH W MPONUIIEH —
MPOCTEHIIINE MPEACTABUTENHN ATKCHOB: (PU3MYECKHE M XUMHUYECKHE CBOMCTBA
(peaKI_[I/II/I TUApPUPOBAHUA, TAJTOICHUPOBAHUA, THUApATAllUHA, OKHUCJICHUA U

MOJINMEPU3AIUH ), TOJIyYeHUE U IPUMEHEHUE
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Anxanuensl: Oyranuen-1,3 u wmerunOyraauen-1,3: crpoeHue, BakHEUIIHE
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomryuenue cuHTeTHYECKOro

KaydyKa U pe3UHbI
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AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUAM Psil. AICTHIICH —
MPOCTEHIINIA TPEACTaBUTEIh AJIKHHOB: COCTaB, CTPOCHHE, (PH3UYECKHEe W
XUMHYECKHE  CBOMCTBAa  (peakuMM  THUAPUPOBAHMS,  TaJOr€HUPOBAaHMS,

ruapaTalyu, TOPeHus ), HOJy4yeHUe U MIPUMEHEHHE

2.5

Apenbl. benzon: cocraB, crpoeHue, (U3NUECKHE M XUMHUECKHE CBOICTBa
(peakuuy TaJOTEHUPOBAHUS M HUTPOBAHUS), TMOJIYyYEHHE W TNPUMEHEHHE.
Tomyon: cocraB, cTpoeHHe, (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHNUS M HUTPOBAHUs), MOJyY€HUE U NpUMEHEHue. TOKCHYHOCTb
apeHoB. I'eHeTnyeckas CBsSI3b MEXIY YIVIEBOAOPOJIAMH, NPHUHAIEKALIUMU K

Pa3IMYHBIM Ki1accaM




2.6

IIpuponHble HMCTOYHUKM yriIeBOAOpoAOB. IIpuponHbIi Ta3 U IOIyTHBIE
HedTsHbIe ra3el. Hedth u e€ nmpoucxoxaenune. CrnocoOsl nepepadboTku HedTu:
MepEeroHKa, KPEeKUHT (TEPMHYECKUH, KATaIUTUYECKUM), TMUPOSn3. [IpoayKThI
nepepaboTku HeTH, X MPUMEHEHHUE B TPOMBITIUICHHOCTH U B ObITY. KaMeHHBII

YTOJIb U IPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiue opraHn4ecKue COeqMHEHMS

3.1

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON W 3TaHON: CTPOCHHUE,
¢u3nUecKne U XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJUIaMU,
rajJloreHOBOJIOPOIaMU, TOpEHHUE), MpuUMeHeHHe. BoaoponHbie CBS3M MEXITY
MOJIEKYJIaMH CITIUPTOB. /[elicTBHE MeTaHOIa 1 3TaHOJIa HA OPraHU3M YEJIOBEKA.
MHOroaToMHBIE CIUPTHL. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pu3ndeckue
U XHMHYECKHE CBOWCTBAa (B3aMMOJICHCTBHE CO INEIOYHBIMUA METallJIaMH,
KauecTBEHHAasl peakiisi Ha MHOrOAaTOMHbIE CHUPTHI). JleiicTBHe HAa OpraHu3M

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMIEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHoi: CTpOEHUE MOJIEKYJbl, (U3MUYecKkue U XUMHUYECKHEe CBOICTBa.

Toxcuunocts denona. [Ipumenenue penomna
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Anpaeruipl ¥ KeTOHbl. DopMabIerui, aleTaibIeTul: CTpOeHHEe, (pu3nueckue
U XUMHUYECKHE CBOICTBa (peaklUMH OKHUCJICHUS W  BOCCTAHOBJICHUA,

Ka4C€CTBCHHBIC peaKHI/II/I), MOJIYUYCHHUC U MPUMCHCHUC

3.4

OnHOOCHOBHBIE TpeJieNbHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHas
KHUCJIOTBI: CTpOEHHE, (pu3nuecKkrue M XMMUYECKHe CBOMCTBa (CBOICTBA, o0IIMe
VI Kjlacca KHCIOT, peakius STepupHKaluM), MOJydyeHHEe M IPHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KAaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC ,Z[€I>'ICTBH€

3.5

CrnoxHble Y3QUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTrneBoabl: coCcTaB, KJIacCH(PUKAIUS YTIEBOIOB (MOHO-, - M MOJUCAXAPHUJIbI).
['mroko3a — mpocTelmuii MOHOCaxapu: OCOOEHHOCTH CTPOCHUSI MOJIEKYIIBI,
¢dbusznueckue M XUMHYECKHE CBOICTBa (B3aMMOJCHCTBHE C TUIAPOKCHUIOM
menu(Il), okuciaeHne aMMuauHBIM  pacTBOpoM  okcuzaa  cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJE, IPUMEHEHHE,
ounosornueckas posb. Dotocunte3. OpykTo3a Kak U30Mep TIIIOKO3bI. Kpaxman
U 1EeJUTI0J03a KaK MpUpoHble moauMepbl. CTpoeHHe Kpaxmalla U LEJUTI0JI03bI.
dusnyeckue U XMMHMUYECKHE CBOWCTBAa Kpaxmaja (IMIpOJu3, KaueCTBEHHas

peakius C HOJIOM)

A3o0Tcoaepkalliie OpraHnyecKre COeIUHEHUs




4.1

AMUHOKHCIIOTHI KaK aM(OTEpHbIe OpraHuyeckue coenuHeHus. Puszndeckue u
XMMHUYECKHE CBOWCTBA aMMHOKMCIIOT (Ha MpUMepe INuIuHA). buonornueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[I)I

4.2

benku Kkak INpUPOAHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeslKoB. XHMHUYECKHE CBOICTBa OENKOB:

TUAPOIN3, ICHATYpaIis, KaueCTBEHHBIC PEaKINK Ha OCIKH

BricokoMonekynsipHble COSMHEHMS

5.1

OCHOBHBIE TOHSATHS XHMHH BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN: MOHOMEp,
MOJIMMEpP,  CTPYKTYpPHOE  3BEHO, CTEIEHb  NOJMMEpPU3AlMU,  CPEAHSA
MoJieKyJisipHass Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX

COCTMHCHHH — MTOJIMMEPU3AITUS U TTOJIMKOHICHCAIIHS
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DKCIEepUMEHTAIbHBIE METOJbl H3YyUYEHUsI BEIIECTB M MX MPEBpaALICHUN:
O3HaKOMJIeHHE C oOpa3namMu TPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

rmacTMace, KaydykoB. [loidydeHne CHHTETHYEeCKOro KayuyKa U Pe3UHbI

11 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

TeopeTquCKHe OCHOBBI XUMHH

1.1

XuMHUYECKu# 37eMeHT. AToM. SIapo aroma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTuyeckue ypoBHH, IOAYPOBHU. ATOMHBIE OpPOUTANIH, S-, P-, d-ITIEMEHTHI.
Oco0eHHOCTH pacmpeeNieHus YISKTPOHOB M0 OPOUTAISIM B aTOMaX 3JIEMEHTOB

HEePBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAsS KOH(UTYpAIUs aTOMOB

1.2

Ilepuonnueckuii 3akoH U llepuoanueckass cucTeMa XUMHUUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CBsi3b NEpUOAUYECKOT0 3aK0HA U [leproauyeckoil cucTeMbl
xuMudeckux anemeHToB .M. MenzaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKHUX BJIEMEHTOB U
0o0pa3yeMbIX UMH TPOCTBHIX U CIOXKHBIX BEIIECTB MO TpyHmaM U MEpHOIaM.

3HaueHue MepUuoINYECKOro 3aKOHa B Pa3BUTUU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BuIbl XMMHMUYECKOW CBSI3U
(koBanieHTHAsT HEMOJISIpHAs W TOJApHAs, HWOHHAsA, MeTammdeckas). VOHBI:
KaTHOHBl M aHWOHBL. MeXaHW3Mbl 00pa30BaHUS KOBAJCHTHOM XWUMHYECKON

cBsi3U (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHocTb. DnekTpooTpunateabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA

COCTaBa BelIEeCTBA. THUIBI KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA




BEIIECTB OT THUIA KpPUCTAUIMYECKOW pewmérku. Ilonstue o aucnepcHbIX
cucreMax. VcTHHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBast 10Js BELIECTBA B

pactBope

1.6

Knaccudukanus HEOPraHUYECKHUX COCIMHECHU. Homenkiarypa

HCOPTaHNYCCKUX BCIICCTB

1.7

Xumuueckass — peakiusa.  Knaccupukamus — XMMHYECKHUX — peaknwid B
HEOPraHWYECKOW U OPraHUYECKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEILECTB,

3aKOH COXPaHEHUs U IIPEBPALLECHUS SJHEPIUU IIPU XUMHUYECKUX PEaKIMIX

1.8

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3IMUHBIX (PAKTOPOB

1.9

O6parumbie peakiuu. XUMHUYECKOe paBHOBecwe. MDakTOphl, BIUSAIOIMINAE Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTponutrueckas auccouuanus. CunbHbIe U cinadble dnekTponuthl. Cpena
BOJHBIX PAcTBOPOB BEILIECTB: KHUCHAsA, HEUTpanbHas, mienouHas. Peaxuuu

HOHHOTO 0OMeHa

OKHUCIINTEIFHO-BOCCTAHOBUTEIIHHEIC pC€aKknuuunu

Heoprannueckas xumust

2.1

Hewmeramnsl. [lonoxxenue HemetaiuioB B [lepuoandeckoi cucteMe XuMUYECKUX
anemenToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTpOeHUsT aToMOB. Du3nveckue

CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJIOB (Ha MpUMEpE KHUCIOpOoJa,

cepsl, pocdopa u yriepona)

2.2

XVMUYECKHE CBONCTBA BAKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEPbI, a30Ta,
dochopa, yrimepoma W KpeMHHS) U UX  COCINUHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX KHUCIOT, BOJOPOAHBIX coenuHeHui). Ilpumenenue

BaXKHEUIIINX HEMETAJUIOB U UX COCIUHEHUUN
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Meramnel. [lonoxenue meramnoB B Ileproandeckoil cucTeMe XUMHYECKUX
anemenToB .. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTaiutoB. O0mue Gusndeckue cBoicTBa MeTa/uIoB. CIilIaBbl METAILIOB.

DNIEKTPOXUMHUYECKUI Pl HAIPSHKEHUH METAIIIIOB
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XVWMUYECKHE CBONCTBA BAXKHEHIIMX METANIOB (HATpUM, Kalluid, KalbIUH,
MarHui, aJlfOMUHUHN, [IUHK, XpOM, JKEJIe30, Me/lb) U UX coeauHeHui. Oomue

crocoObl MoyyeHus: MeTajuioB. [IpuMeHeHrne MeTalIoB B OBITY M TEXHUKE

2.5

I'eneTmueckas cBI3h HEOPraHN4YCCKUX BCHICCTB, IPUHAMJIC)KAIIUX K PAa3JIMYHBIM

Ki1acCaM

XUMHA U )KU3Hb




3.1

Ponp xumMum B o0Oecne4eHHH SKOJOTHYECKOW, DHEPreTUYECKOW W IMHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIMHBL. [[OHSATHE 0 HAyYHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKuHﬁ

3.2

[IpencraBnenus 06 OOIMMX HAYYHBIX MPUHIIUIAX TPOMBIIIICHHOTO MOTYYCHHUS
BOKHEHIINX BEHIECTB. YEIOBEK B MUPE BEIIECTB M MATEPUATIOB: BaKHEHIIUE
CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKLIHOHHBbIE MaTepHallbl, KPacKu, CTEKJIO,
KepaMUKa, MaTepuaibl JUIsl 3JIEKTPOHUKHU, HAHOMATEpHUalbl, OPraHUYeCKUe U

MHUHepaJIbHbIE yI00peHUs

3.3

XuMus u 3A0POBLC HYCJIOBCKA: IIpaByJia HCIOJIb30BAHHUA JICKAPCTBCHHBIX
npenaparToB, TpaBwia OE30MacCHOTO WCIONB30BaHUS IPEMapaToB OBITOBOM

XUMHU B HOBCCILHGBHOI\/’I KHU3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus. 10 knacc. I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.
AxrmmonepHoe o6miectBo «M3marenberBo «lIpocBemenue»
* Xumus. 11 xkmacc. 'a6puensa O.C., OctpoymoB WN.I'., Cnankos C.A.

Axunonepnoe o6mectso «M3narensctBo «IIpocBemenne

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






