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115t ooyuaromuxest 10 — 11 knmaccos

INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XWUMUUM Ha YPOBHE CpeaHEro oobmero o6pa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTPaMMBI CpeaHero ooOImero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenmuu npenoaaBaHusi yaeOHOTO
npeaMeTa « XuMHus» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit denepanun,
peanu3yroNIMX OCHOBHBIE 00pa30BaTEbHBIE TPOTrPAMMBI, 1 OCHOBHBIX MOJI0KEHHM
«Ctparerun pa3Butust Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsbxkenue IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oO11eil crpareruy 00y4eHHsi, BOCIIUTAHUS U Pa3BUTHA 00yUYaIOIIUXCs CPEeICTBAMU
yuebHoro npeamera «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHIentyanbHbie nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
coliepXaHusl, pPe3yJIbTaTOB OO0y4YyeHHs U TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpTraHW3aIluH, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTallOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJI0BEKa, a TAKXKE HKOJIOTMYECKd 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
U MPUPOJIHON cpere. Peanusyercss xuMuyeckoe oOpa3oBaHUE OOYyYaroOlIUMXCSl Ha
YPOBHE CpeJIHEro o01Iero 00pa3zoBaHus CPEeCTBAMU YUEOHOT0 TpeAMeTa « XUMUs»,
COJIEpKAaHUE W TNOCTPOEHUE KOTOPOIrO OMNpPEAENIEHbl B NPOrpaMMe MO XHUMHH C



yu€ToM crneuu(pukd HayKu XUMUHM, €€ 3HAueHUs B TMO3HAHUM NPUPOJLI U B
MaTepUaIbHON KU3HU OO0ILECTBa, a TAKXKE C YUETOM OOIIMX Iiefiel M MPUHIIUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSIHME€ CHCTEMBI CpPEAHEro  OOIIero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOyr poJib B
COBPEMEHHOW LMBUJIM3AIMU, B CO3AAaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (GOPMHUPOBAHHE PALIMOHAIBHOTO HAYYHOT'O MBILUICHUS, B
CO3JJaHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXalolleM MHUpE Kak O €IUHCTBE
OpUPOABLl M YeJIOBEKa, KOTopoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAKOUIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMH IPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka
CO3MJaTeNIbHas, KaK HayKa BBICOKMX TEXHOJOTHWM HalpaBlieHAa Ha pELIeHue
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B coorBercTBUM C OOMIMMH IENSIMU W NPUHIUIIAMU CPEIHEro OOIIEro
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHB
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOIMMYI0 UM i  BbIPAOOTKH MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B JKU3Hb COLMYMa, IPOJOJIKEHUS
00pa3oBaHMsl B pa3IMYHbIX 00JIaCTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMu ~ nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HeOpraHuveckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHHsI KOTOPBIX ABJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHU (C BKIFOYEHHUEM 3HAHWHN W3 OOIIeld XUMHUH) U
oprannueckon xumuu. GopmMuUpoBaHNE NAHHOW CHCTEMBbI 3HAHWM NPU U3YYEHUU
npeaMera o00ecrnevyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOrooopasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana U 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OpPTraHUYECKUX
COCMHEHUI, a TakKe€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
IPEICTaBICHUI O CTpOeHUHU BelecTB. CBe/leHus 00 U3ydyaeMbIX B Kypce BellleCTBax
JAIOTCSl B Pa3BUTHH — OT YIJIEBOAOPOIOB J0 CIOKHBIX OHMOJIOTMYECKH AKTHBHBIX



coenquHeHud. B Kypce  opraHMyeckod — XMMHM — MOJYYalOT  pPa3BUTHE
chOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHUS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCUMOCTHU CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOH pEaKlInu.

ITon HOBBIM yriOM 3peHusi B HpeaMmeTe «Xumus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHus
TEOPETUYECKHI MaTepual u (AaKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMHSD» OOyYaroIMMCs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaTh 3HAUYEHHE
NEPUOANUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOIMUECKUX MO3ULIMM,
riy0’ke TMOHATh HMCTOPUYECKOE H3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHMI O Ba)KHEWIIMX BEIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKLUMSIX, UX CYLIIHOCTU U
3aKOHOMEPHOCTSX NPOTEKaHMs AoMoaHseTcs B Kypcax 10 u 11 kitaccoB aneMenTamMu
COJIEpKaHUs, MMEIOIIUMH KYJBTYPOJOTHUECKUI W NPUKIAAHOW Xapakrep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBS3M XHMHH C JPYTMMHU HayKaMH,
PacKpbIBAIOT €€ POJIb B IIO3HABATEJIBHOM U MMPAKTUYECKON 1€ATENBHOCTH YEJI0BEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHUS K MPOLIECCY TBOPUECTBA B 00JIaCTU TEOPUU
U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTIOMOTAaIOT BBIITYCKHUKY OPHUEHTHPOBATHCS B
OOILIECTBEHHO M JHMYHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIINBATh UH(POPMALIMIO U IPUMEHSTH €€ JUIs IONOJIHEHUS 3HAaHUH,
PEILICHNS UHTEIJIEKTYaJIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a1a4. B
LEJIOM COJIep’KaHue Y4eOHOro mpenMera «XHMHsS» AAHHOTO YPOBHSI M3YyYEHHUs
OpPUEHTHUPOBAHO HAa (POPMHUPOBAHUE Y 00YUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIS TOHMMaHUA (UIOCOPCKUX U, TaKMX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTaBOM U CTPOEHUEM, IO3HABAEMOCTb PUPOAHBIX SIBJICHUM IIyTEM SKCIIEPUMEHTA
U pelleHus NPOTUBOPEUYMII MeXAy HOBBIMH (akTaMH U TEOPETHYECKUMU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpodseM cOepekeHUsl IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOIMI U MaTEpUaIOB.

B nnane pemeHus 3amad  BOCIMTAHMS, pa3BUTHUA U COLMAIM3ALUU
0o0Oy4aromuXxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHHUIO
CONlEp)KaHUsA M TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBalOT (OPMUPOBAHHE
YHHMBEPCAJIbHBIX YUEOHBIX JEHCTBUM, UMEIOLIMX 0a30BOE 3HAUEHUE JJIS Pa3JIMUHbIX
BUJIOB JICSITENIBHOCTH: pELIEHUs MpoOjeM, IOHUCKa, aHaiu3a M 00paboTKu
uHpoOpMaluy, HEOOXOOUMBIX JUIsl NPUOOPETEHHs] OMNbITa IPAKTUYECKOH U



WCCJICIOBATENILCKON JIESITEIbHOCTH, 3aHMMAIOIIEH BaXXKHOE€ MECTO B TO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWsS XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHEro 00111ero 00pa3oBaHus, NPy ONPEACIICHUN
COJIepKATENbHOU XapaKTEPUCTUKHU IIeJIed H3Y4YeHUsi MpeJMeTa HalpaBlIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAAWIIMOHHO TpHU3HAETCS (POopMUpOBaHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YE€JIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOMYECKOW TOYKH 3PEHUs TAKOM MOJAXOJ K OINpPEACNICHUIO IeJied H3y4YeHUs
IpEeIMETA SIBJSIETCS BIIOJIHE OMPaBIaHHBIM.

CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs TMpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) SBHIAIOTCSA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KaK BaKHEUIIEH
COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHUMAHHME CYIIHOCTH JOCTYITHBIX
0000111eH1IT MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHUE C UCTOPUEH UX
pa3BUTHS ¥ CTAHOBIICHUS,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEILECTB U XUMHUECKHUX PEAKIINil, HEOOXOIMMBIX JIJIs1 MPUOOPETEHUS YMEHUI
OpUEHTHUPOBATHCA B MHUPE BELIECTB U XMMHUUYECKHX SIBICHHUM, HUMEIOLIUX
MECTO B IPUPOJIE, B MPAKTUUECKONU U MOBCEIHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOIMIOACHUEM U
OOBSICHCHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA LIeJiel U 3a/1ad U3y4eHUs
peaIMeTa B MporpaMMe 10 XUMUHY YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU MPUOPUTETAMH B CUCTEME cpeaHero oOmiero oOpazoBanus. CerogHsi B
MIPETNOIaBaHIH XUMUHU B OOJIBINIEH CTETICHN OTAAETCS MPEAMOYTCHHIE MPAKTHIECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOM Ha MOJATOTOBKY
BBIITYCKHUKA 00I11e00pa30BaTeIbHON OpraHu3aluy, BIAJCIONIET0 HE Ha0OpoM
3HaHWHA, a (DYHKIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCO0AMH W yMEHHUSIMHU
AKTUBHOTO TOJyYEHUS 3HAHUN U MPUMEHEHUS UX B PEabHOU JKU3HU JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM npu u3ydeHuH rpeameTa « XuMus TOMUHUPYIOIIee 3HAUCHHE
MPUOOPETAIOT TaKKUE LIETU U 3a7a4H, KaK:

amanTanys 00y4aromuXcsl K YCIOBUSM TWHAMUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHNE  WMHTEIUICKTyaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX



pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINIA), WMEIONINX YHUBEPCAILHOE 3HAYCHUE [UIS Pa3IUYHBIX BHUJOB
JeSITEIIBHOCTH: PelIeHus: mpo0jeM, ToucKa, aHaliu3a U 00paboTku MHPOpMAaIUH,
HEOOXOUMBIX I MPUOOPETEHUS OIIBITA IEATEIHHOCTH, KOTOPAasi 3aHUMaET BaXKHOE
MECTO B MO3HAHUU XUMHH, a TakXKe JUIsl OLIEHKH C TMO3ULUN 3KOJOTHYECKOU
0€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUIECKUX MPOIIECCOB HAa OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYadbHBIX W TBOPUYECKUX
CHOCOOHOCTEN 00yUaIOUMXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH, UCIIOJIb30BATh
COBpEeMEHHBbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHainu3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COIePIKAHNUS;

(dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIpPaBIEHHOCTH XUMUH, €€ BAXKHOM POJM B PEUICHUM TJI00albHBIX MpoOsieM
paIMOHATBHOTO MPUPOJAONOIB30BaHNUS, TIOTIOHEHNS SHEPTETUIECKIX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUsS OIbITa
UCTIONb30BaHUsl TOJYYCHHBIX 3HAHUHN Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYalUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOnom mnane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOTr0 ypOBHS BXOJIHT B COCTaB MpeAMETHOH oOnactu «EcTecTBeHHO-Hay4YHBIC
IPEIMETHD».

OO1ee 4rcno 4acoB, OTBEIEHHBIX AJI1 U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpemHero oo61mIero oopasoBaHus, coctapisieT 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Hefemo), B 11 knacce — 34 yaca (1 gac B Heenio).



COJEPKXAHUE OBYUEHUA

10 KVIACC

OPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkol XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPUANOB. T€Opus CTPOEHHUS OpPraHUYECKHUX
coequunenuit A. M. bytiepoBa, e€ ocHOBHBIE TTOJ10)KeHUS. CTpyKTYpHBIE (HOPMYIIBI
OpPraHMYeCKHUX BelecTB. [ oMmonorusi, wu3zoMepus. XuMHUYECKas CBS3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKalvyd OpraHUYecKUX BelecTB. HomeHkmatypa
OpraHUYECKUX COEIMHEHMM (cucTeMaThueckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEHMIINX MPECTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3aMi OpraHMYeCKHX BEIIeCTB U MaTepraJaMH Ha UX OCHOBE,
MOJICJIUPOBAHUE MOJIEKYJ OpPTraHMYECKHX BEIIECTB, HAOJIIOACHHE M OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB MO NPEBPALICHUIO OPraHUYECKUX BELIECTB IMPH
HarpeBaHuM (IJ1aBieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHbl: COCTaB W CTPOEHHE, TOMOJIOTMUECKMH psan. MeTraH M 3TaH —
NPOCTEUIINE TPEICTABUTENN aIKAaHOB: (U3MYECKUE M XUMUYECKHE CBOMCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJIy4YCHHE U
IIPUMEHEHHUE.

AJIKEeHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKHUI Psil. DTUJIEH U MPOMUIEH —
OpoCTeiIlMe TPEACTaBUTENN AalKeHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psill. ALIETUIICH
— MPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (U3UYECKUEe WU
XUMUYECKHUE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TMApaTALIH,
TOpEHNs ), IOJIyYEHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3NUECKHMe U XMMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue u npumenerue. TOKCUIHOCTb apEHOB.
['eHeTnueckast CBA3b MEXAY YIJEBOAOPOAAMH, MPUHAJISKAIIUMH K PA3IUYHBIM
KJIaccam.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IONMYyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUH, KaTAIUTUYECKHil), nuposn3. IIpoayKTsl
nepepaboTky He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBI
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
03HAKOMJICHHE C 00pa3llaMi MIacTMAacC, KayudyKOB U pe3uHbl, Kouekinu «HepTo»
U «YToJIb», MOJAEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOIOB M IaJOr€HONPOU3BOHBIX,
IPOBEJCHUE PAKTUYECKOW PabOThI: OJyUYEHHUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérurnlie 3amaun.

Bolunicnenuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Mmacchl, o0BEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTAa PEAKLHH IO W3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJAHOI'O U3 UCXOAHBIX BEIIECTB WIN MIPOAYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuyeckue CoeJUHEHU s

[IpenenpHple OOHOATOMHBIE CIMPTBHL. METAaHON W 3TAHOJ: CTPOCHHME,
¢usznyeckne W XHUMHUYECKHE CBOMCTBA (pEakiUH C aKTHUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJAaMH, TOpEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroatomMHsle  CHOUPTBI. OTWICHIJMKOIb M  IJIMLIEPUH: CTPOCHHUE,
¢usznyeckne W XMMHYECKHE CBOICTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTajlaMH, KaueCTBEHHasl peaklus Ha MHOIOATOMHbIE CHUPTHI). [lelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIVIKOJIS.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKUE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenona.

Anpaerunpl U kemouvl. DoOpMaNBAETHA, AaleTAIbIETHA: CTPOCHHUE,
dusznyecKkne U XUMUYECKHE CBOMCTBa (peaklUMU OKHCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PpU3nuveckre u XUMUYECKUE CBOWCTBA (CBOWCTBA, O0IIME s
KJ1acca KHCIIOT, peakuust dTepuduKaimm), noxydeHue u npumeHenne. CteapuHoBas
Y OJIEMHOBAsl KUCJIOThI KAaK MPEJCTABUTEIN BBICIIMX KapOOHOBBIX KHCJIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHble 2(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KHUPOB.

VYrineBoasl:  cocTaB, KilacCU(pUKalus  YrJIeBOJOB  (MOHO-, JU- H
noymcaxapuabl). [roko3a — nmpocTelmmii MOHOCaxapul: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3NUECKHE U XMMUUYECKNE CBOMCTBA (B3aUMOAECHCTBUE C TUAPOKCUAOM
meu(1l), okucienne aMmmMuadHbIM pacTBopoM okcuza cepedpa(l), BocctaHoBiieHue,




Opo’KeHue TIII0KO3bl), HAX0XICHNUE B IPUPOJIE, IPUMEHEHHE, OMOIOTHYECKas POJIb.
dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHble nonumepsl. CTpoeHrue Kpaxmana u
HEJUTI0I03bl.  PU3NYecKue W XUMHUYECKHE CBOWCTBAa Kpaxmana (THUApOJIU3,
KayeCTBEHHAsI peaKlys ¢ HOJOM).

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
IIPOBEJICHHE, HAOJIIOJCHUE W ONHMCAHUE JEMOHCTPALMOHHBIX ONBITOB: T'OPEHUE
CIUPTOB, KAUECTBEHHbIE PEAKIMHU OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHOJIA
okcunoM wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEpUHA C
ruspoxkcuiom Meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHUJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aummopeilcTBHEe Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuétnrlie 3agaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oObEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTa PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COeqUHEHMsI. PU3NYECKUE U
XMMHMUYECKHE CBOICTBA aMHHOKMCIOT (Ha NpuMepe IMLuHA). buonormueckoe
3HA4YEHUE aMUHOKUCIOT. [lenTuapl.

benkyn kak npupoaHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeiaKkoB. XUMHUYECKHE CBOICTBa OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUECTBEHHbIE peaKLUU Ha OEJIKu.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
HaOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATypauus OENKOB IpU
HarpeBaHuy, IIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKYISIDHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XMMHU BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUI: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPHU3ALIAN, CPEIHSS MOJEKYJIApHas
Macca. OCHOBHbBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MIOJIMMEPU3ALUSA U ITOJTMKOHICHCALHS.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUI:
O3HAaKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
KAy4yKOB.

MexnpenMeTHbIE CBA3H.

Peanu3anus MeXIpeaAMETHBIX CBSA3E€U NIPU U3YYEHUU OPTAaHUYECKOW XMMHH B
10 kyacce OCYHIECTBIIETCS YEpPE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W IOHATHH, SABISIOIIMUXCSA CUCTEMHBIMHU ISl OTIAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHATHUS: SBJICHUE, HAYYHBIN (DaKT, rUmoTe3a,
3aKOH, TEOPHSs, aHAIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIINPOBAHUE.

@usnka: wmaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyIa,
HPHEPreTUYECKUd ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (PU3UUECKUE BETUINHBI U SAMHUITBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (OCJIKH, YIJIEBOABI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOomorusi: NHUILEBbIE NPOAYKTbI, OCHOBBI PAalMOHAJIBHOIO IUTAHHS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparbl, MaTepUaJIbl U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000710uKa. DHEPreTUUeCKue YpOoBHH, MOAYPOBHU. ATOMHBIE OopOUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacripenesieHus dJIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. IICKTPOHHASI KOHPUTYPAIUS aTOMOB.

ITepuonnueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa M IleproaMyecKoil CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM M TEPHOJAM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHnne BemecTBa. XUMHYECKas CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(KOBaJICHTHAsi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajUuimdyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUeNnTopHbIid). BomopoaHas cBA3b. BaneHTHOCTb. DJEKTPOOTPHULATENIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIDHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. TUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PaCcTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.



Knaccudukanus HEOPraHU4YECKUX COCMHEHU. Homenknarypa
HEOPraHWYECKNX BEIIECTB. [eHeTMyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckass peakuus. Kiaccupukamuss XUMHUYECKMX  peakuuid B
HEOPTaHUYECKOW M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHMSI MacChl BEILIECTB,
3aKOH COXPaHEHUs U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QakTopoB. OOpaTUMbIC
peakuuu. XuMuueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

Dnektponutuyeckas auccounanus. CuiabHbie U cialble 35eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs,, HEUTPAJIbHAS, IIIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKITUY.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema XUMUUeCKuX 3yeMeHToB Jl. 1.
MeHneneeBa», W3ydeHHE MOJENIEH KPUCTAUIMUECKHX PEMIETOK, HAOIOICHUE |
ONHUCAaHHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE NIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C MOMOIIIbIO YHUBEPCAIBHOTO MHAUKATOPA, PEAKIIMK HOHHOTO 0OMEHA), TPOBEICHNE
paKkTUYecKor padboTel «BiusiHue pa3zaudHbix (AKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKIum».

Pacuérnbie 3anaumn.

Pacuétel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHITHUS «MAacCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramel.  Ilonoxenne HemertaioB B Ilepuoamdeckont  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepona).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (TajoOreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCIWHEHUU  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHU ).

[IprmeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenne meramnoB B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O0mne gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOWCTBA BAXHEWINMX METAUIOB (HATPHM, Kalaui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCAUHEHUH.



OOmue cnocoObl mofydyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpALICHUN:
W3YUYEHHUE KOJUICKIIMU «MeTaibl M CIUIaBbl», 0Opa3ll0B HEMETAJIOB, pelIeHHe
AKCTIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJEHHEe M OIMCAHHWE JIEeMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJUIOB).

Pacuétnrie 3agaun.

PacuéTel mMacchl BemiecTBa WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0bEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BEIECTB,
pacd€Thl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OHO
Y3 BEILIECTB UMEET MPUMECH.

XuMus M ’KU3Hb

Ponp xumum B 0OecreueHUH SKOJOTMYECKOM, PHEPreTUUYECKOW M MHUIIEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIIIICHHOTO
MOJy4YE€HHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINUE CTPOUTEIHHBIC
MaTepualbl, KOHCTPYKIHMOHHBIE MaTepualibl, KpPACKH, CTEKJIO0, KEpamuKa,
MaTepuasbl s JNEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
ynoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWIA HCHOJB30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOTO UCIIOIb30BaHUS MTPENapaToB OLITOBON XUMUU B
IMOBCEIHEBHOM KU3HU.

MesxnpenMeTHbIE CBA3H.

Peanuzanmst  MeXNpeIMETHBIX  CBSI3eM MpU  M3yYeHUHW  OOmeH U
HEOpraHu4ecko XxuMuu B 11 Kjacce oCylecTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHATUH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4YHBINH (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccuukaius, TMepUOJUIHOCTh, HAOJIOJCHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNE, SBJICHHUE.

®dusuka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJICKYJIa, SHEPTE€TUYECKUN YPOBEHD, BEMIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3UYECKUE BEJIMUYMHBI M €IUHUIIBI MX
M3MEpPEHUSs1, CKOPOCT.

buonorusi:  kjeTka, oOpraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OpPraHU3MeE.



['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHomorus:: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYprus, MPOU3BOJCTBO
CTPOMUTEIIBHBIX MAaTEpUAJIOB, CEJIbCKOXO3SIMCTBEHHOE IMPOU3BOJCTBO, IIHILEBAs
IPOMBIIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX MpenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUANOB,
AIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
IHPOI'PAMMBI 10 XUMHUHN

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
0o0yJaronmuMucs TPOrpaMM CpemHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToauuyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpamMM CPEAHEro OOIIEero
00pa3oBaHMs SIBISETCS CUCTEMHO-/IEATEILHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHUs BHIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMUCKOW TPaKIaHCKOW HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEICTICHUIO;

HAJIMYUE MOTUBALIMU K 00y4EHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JTMYHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaaAULIMi 0a30BOM HAYKH XUMUWU;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MPUCYIIMMH 1I€IOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIUYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeaMmeTa «XUMHUS» JIOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBLHOM JEATEIBLHOCTH B COOTBETCTBHHM C
T'YMAHUCTUYECKUMU, COLIMOKYJIBbTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMH POCCHICKOTO TPa)KIaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOMNO3HAHUS, CaMOPa3BUTHsI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
oOydJarornuxcs.

JIMYHOCTHBIE pe3yJbTaTbl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaKaroT
c(OpPMUPOBAHHOCTh ONBITA [O3HABATEIBHON M MPAKTUYECKOW JAESTeNbHOCTU
oOyyJaroumxcs 1no peajiv3alu NPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00sS3aHHOCTEI,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpMax MW TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM AESATEIbHOCTH MPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX 1 TO3HABATENIbHBIX 3344, BHITOJIHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TpyZa YYEHBIX U MTPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(pOpMAaIK O NEePEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIlUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIACHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUNA 3THX
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbSA:

NOHMMAaHUsl LEHHOCTEH 37I0poBOro U 0Oe30omacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMnro/iIeHusT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAaMH B OBITY,
MOBCETHEBHOM KM3HU U B TPYJIOBOU J1€ITELHOCTH;

MOHUMAHUS [EHHOCTH TIPaBWJI HWHAWBUAYAJHbHOTO U  KOJUIGKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUCK (yHmOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3a]ad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaX CBOEro KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOdEecCuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IEJIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LMBUJIN3ALMN: B €€ TyMaHUCTUYECKOW HAIIPaBICHHOCTH U BaKHOM POJIA B CO3/1aHUA
HOBOM 0a3bl MaTepUaJbHON KyJbTYpbl, pEUIEHHH TJ00albHBIX MpoOsIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIIEIIHOTO TPYJa U DKOJIOTUYECKU KOM(POPTHOM )KU3HHU KaKJ0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUsA CYIIHOCTH METOOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u



MPOUCXOAAIINX B HEM U3MECHECHHI, YMEHHS JIeJIaTh 000CHOBAaHHBIC 3aKITFOUCHUS HA
OCHOBE HayYHBIX ()aKTOB W HMCIOIIUXCS TAHHBIX C IIEJIbIO MMOTYICHHS JOCTOBEPHBIX
BBIBOJIOB,;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYCCKHE 3HAHUS IS
peleHust Mpo0JieM B peabHBIX )KU3HEHHBIX CUTYAIUSX;

UHTEpeca K IO3HAHUWIO M HCCIICIOBATEIbCKON eI TSIIbHOCTH,

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHUH 1O XHUMHHU B
COOTBETCTBUU C KU3HCHHBIMH MTOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSM TpyJia B pa3indHbIX chepax mpodeccHoHaTbHON
JESATSIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMeTa «XHMHs» Ha
YPOBHE CpeaHeTo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYMMble I8 (OpPMHPOBAHUS ~ MHUPOBO33PCHUS  OOYYArOIIUXCS
MEKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaXKAIOIIHUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIU(PHUKY METOJOB IIO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, PHEPIHSs, SBJICHHE,
npoIiecc, CUCTeMa, HaydHbI (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIC0OBAaHUE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (IMO3HABATEIbHBIC, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaronme dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH M COI[MAIBHON KOMIETEHLIUN 00y4aroIuxcs;
CHOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH No3HaBaTeJIbHBIMH
JeCTBUSIMM:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSAITENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATB;

ONpENEATh LN JACSTEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABJIMBATHL MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUH;

BBEIOMpPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMUdeckas popmyiia, ypaBHEHIUE XUMUUECKON PEaKIuu
— MpU pPEIIeHUHU Y4YEOHBIX MO3HABATENBHBIX U MPAKTHUYECKUX 3a7ay, MPUMEHSThH
Ha3BaHHbIC MO/JICJIbHBIC MPEICTABICHUS ISl BBIBICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyaMpoBaTh LU U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKAa3bIBAEMbBIX CYXICHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpoiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh 0OOCHOBAaHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMbBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHAMU3UpOBaTh WH(POPMAIIMIO PA3THYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTD;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOWCKE U
orbope wuHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npUOOpeTaTh OMBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IPHU PabOTE C XUMUYECKON
uHpopMalren: TPUMEHATh MEXKNpeIMeTHbIe ((U3UYECKUEe W MaTeMaTHYECKUE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgBiaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1aeMOM TEMBbI B X0Jie Auanora u/miu
JTUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyIHpPOBATb CBOU  MPEIJIOKEHUSA
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBIMOJHEHUN
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO MCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaau3alui y4eOHOro MpoeKTa U (popMyIHpoOBaTH BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBaTh M OCYIIECTBISATh CBOIO TMO3HABaTEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3aJady, BbhIOMpaTh Hauboliee
b dexTuBHBIN crMoco0 HMX peleHuss ¢ Y4YETOM IMOJYYEHHUS HOBBIX 3HAHHUHA O
BEIIECTBAX M XUMHUYCCKUX PEAKIIUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOIICHKHU.

MNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XuUMUS»
OTPaXkKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOH  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMUU B TIO3HAHWUHY SIBIICHUN TIPUPOJIHI,
B (OpPMHUpPOBAHMU MBIIUICHUSI U KYJIbTYpbl JUYHOCTH, €€ (QPYHKIUOHAIbHOU



TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPAKTHUECKUX 3a7a9 U SKOJOTUUECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKUH BJIEMEHT, aTOM, DJJIEKTpOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATENIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTass W COKpAIIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, HyHKIIMOHATbHAS TPYIINa, PauKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTMYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHMS, MOHOMEp, IIOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOpPUU U 3aKOHBI (Teopus CTpOEHUs
opranndeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHUU, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXaluye B OCHOBE NOHUMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM WCIIOJIb30BAHUN BAXKHEUIITNX OPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCHOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHHUH COCTABA, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COECAUHEHMUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIOIH30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMya OpraHMYeCKMX BEUIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBATh MOJENIM MOJIEKYJ] OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMICKHOCTh N3YUCHHBIX
OpraHWYEeCKUX BELIECTB II0 HMX COCTaBy M CTPOEHUIO K ONpPEAeIEHHOMY
KJIAcCy/Tpynne CcoeauHEeHUN (YIJIeBOJOPOAbl, KHUCIOPOA U a30TCOJAEpKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrteMatnyeckoi HoMmeHkiatype (IUPAC), a taxke NpUBOAWTH TpHUBHAIbHBIE
Ha3BaHMsS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKOb, THIEPUH, (eHon, (HOopManbIeTH I, aleTalbIeTHI, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIESMHOBAs KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IeUII0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHHUS OMPEICIATh BHUIABI XUMHUYECKOHW CBS3U B
OpraHUYECKUX COEAMHEHUX (OJMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUS TEOPUU CTPOECHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MacChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHU XapaKTePU30BaTh COCTAB, CTPOCHHE, (DU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTEICH Ppa3IMYHBIX KJIACCOB
OpraHMYECKHUX BELIECTB (METaH, 3TaH, 3TUIECH, MPONUJIEH, alleTUJieH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, ATUJICHIJIUKOJIb, TJIMLEPUH, (HEHOI,
alleTanbIeTU, MypaBbiUHasl U YKCYCHAasl KUCIIOThI, TJIIOKO3a, KpaxmaJl, eJITI0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIUX XHWMHUYECKHUX PEAKIUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIE€BOJAOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ia3, yroJib), CIIOCOOBI UX MEPEePabOTKU U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB EPEPadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WJIM IMPOAYKTA
pEeaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJIHOTO U3 HUCXOAHBIX BEIIECTB
WIN NPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MepEHue, SKCIEPUMEHT, MOJICTUPOBAHHE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHITHUS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
NOCYJIOM M J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOIHATH XUMHYECKUN
HKCIIEPUMEHT (IIPEBPAILIEHUS] OPTAaHMUYECKUX BEIECTB NPU HArpeBaHUU, MOJyUYECHUE
ATUJICHA U U3yYE€HHE €0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAaHUYECKUX BEILIECTB,
JeHaTypanus OeTKOB MTPU HATPEBAHWHY, [IBETHBIC PEAKINK OCIIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TpW OOpalieHuu C BEIIECTBAMH U
7a00paTOpHBIM  O0OpYAOBaHWEM, TMPEACTABIATh  PE3yJIbTAThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKMCH YpaBHEHUW COOTBETCTBYIOIIUX pEAKIUN U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEICTBAa MacCOBOM
uHopmaru, UHTepHeT 1 a1pyrux);

chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJIOTHYECKHU
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpY)KAIOIIEeW MPHUPOJHON Cpeabl, OCO3HABATH



ONAaCHOCTh BO3JEHUCTBUS HA KWUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpuMmepax CcrocoObI
YMEHBUICHUSI W NPEAOTBPALLCHUS WX BPEAHOIO BO3JACHCTBUS HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yJarouxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX TMO3HAHUS BEIIECTB W
XUMMYECKUX SIBJICHUI;

JUISL CIENbIX M CHAa0OBUIASIIUX OOYYaloIIUXCSA: YMEHHE HCIOIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anmucu XuMHUYeCKUuX
bopmyiL.

11 KJIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass um HeopraHUYecKas
XUMUSD» OTPa)KaroT:

c(hOPMUPOBAHHOCTh  NPEJCTABICHUNA: O XUMHYECKOM COCTaBJsIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B [IO3HAHUU SIBIICHUW TPUPOBI,
B (OpPMHUpPOBAHWUU MBIIUICHUSI W KYJIbTYphl JHYHOCTH, €€ (YHKIIMOHAIBHOU
TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsT MPAKTHUECKUX 3a7a9 U SKOJOTUUECKH
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOMN CPEJIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30ToMl, S-, p-, d-
AJIEKTPOHHBIE OPOWUTATM aTOMOB, HWOH, MOJIEKYyJid, MOJIb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJUTMYECKas, BOJOPOAHAS ), KPUCTAIIMYECKasl pEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJHUTBI, HEDJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUUANMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUUYECKON peakiMu, XMMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKOU AMCCOUMALNM, Nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLEHUS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMA SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYMHHOCTH H
CHUCTEMHOCTH XWMHYECKHX SIBICHWU, (haKTOJOTUYECKHUE CBEICHUS O CBOWMCTBAX,
COCTaBe, MOJYyYeHUU U 0€30MacCHOM UCIOJIb30BAaHUU BOXKHEUIIIMX HEOPTaHUYECKHUX
BEILECTB B ObITY U MPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHH BBIABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS NPHU
ONMCAaHUH HEOPTAaHWYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKLUM,
cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX



HEOPraHUYECKUX BeIIeCTB (yrapHblii ra3, YIJIEKHCIBIM ra3, aMMHakK, raméHas
U3BECTb, HETALIEHAS U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI OIpPENETSATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUSX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIEHTHAs, MOHHAs, METaJUIMYecKasi, BOAOPO/IHAs) B COCIMHEHUSIX, THUII
KPUCTAITMYECKON PEHIETKH KOHKPETHOTO BEIeCTBa (aTOMHasi, MOJIEKYJSpHasd,
MOHHAs, METAJUTMUECKas), XapaKTep Cpeabl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKHX
COCTUHECHMU;

c(hOpMUPOBAHHOCTH yMEHUMI yCTaHaBJIMBATh MPUHAIICKHOCTD
HEOPTraHWYECKUX BEHIECTB MO HUX COCTaBY K OMNpPEACIEHHOMY Kiaccy/TpyIie
COEIMHEHUH (MPOCTHIE BEUIECTBA — METAUIBI U HEMETAJUIbl, OKCU/IbI, OCHOBAHHUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
W. MenaeneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX J3JeMeHTOB 1—4 mnepuonoB Ilepuonnyeckoil cucTembl
xumudeckux snemeHtoB JI. M. MenneneeBa, MCHoOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», 0OBSICHATH 3aKOHOMEPHOCTU
U3MEHEHHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH MO MEepUoiaMm U
rpynnam Ilepuoauueckon cucrempl XUMUYECKHUX 31eMeHTOB /. . Menneneesa;

chOpPMHUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOMCTBa HEOPraHMYECKUX  BEIIECTB PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBSI3M MEXIYy HEOPraHM4YeCKUMHU
BEIIECTBAMH C TOMOIIbIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMUUYECKIX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKHUE PEAKLIUU IO
pa3IMYHBIM TPHU3HAKAM (YMCIY M COCTaBYy pPEArMpyIOIIMX BELIECTB, TEIMIOBOMY
abdexTy peakuuy, U3MEHEHHUIO CTETEHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKklH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIIATH YPaBHEHHUS PEaKUUH pa3IUUHbBIX
THUIIOB, TIOJTHBIE M COKPAIIEHHBIE YPABHEHHsI PEaKUil MOHHOTO OOMEHa, YUYUTHIBAS
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT O KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPTraHMYECKHUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BEILECTB;

c(hOPMUPOBAHHOCTh YMEHHUH  pacCKpbIBaTh CYIIHOCTh  OKHUCJIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPECTBOM COCTABJIEHUS 3JEKTPOHHOrO OaslaHca
ATUX PEaKINN;



c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalliue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJACTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX H
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HUCIOJIb30BAHUEM
MOHATHUS «MacCOBas J0JIs BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIEHUH ra30B MpU
XUMUYECKUX PEaKIUSAX, MacChl BEUIECTBA WIM 00bEMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIONATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHWEM, a TaKXKe MpaBuiIa OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBINOIHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOAA B NMPUCYTCTBUM KaTalaM3aTopa,
OlpeseNieHue CpeAbl PACTBOPOB BEIIECTB C IOMOIIBI0  YHHBEPCAJIHHOTO
UHAMKATOpa, BIUSAHUE PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOM pPEaKIIvu,
peakiy MOHHOTO OOMEHA, KaueCTBEHHbIE peaKiuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHMS, PEIIEHHE SKCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaiiey U «Hemeramibl») B COOTBETCTBHHM C NPAaBUJIAMH TEXHUKH
Oe3omacHOCTH TIpHU OOpAaIllEHNHU C BEIECTBAMH U J1a0OpAaTOPHBIM 000pPYA0BAHUEM,
NOPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUHN COOTBETCTBYIOIINX PEAKIIUHN U POPMYIMPOBATH BHIBOJIbI HA OCHOBE ATUX
pe3ynbTaToB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHaJU3UPOBATh XUMHYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpPEICTBa MacCOBOM
KOMMYHUKaIruu, IHTepHeT u ApyTHX);

chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJIOTHYECKHU
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpAaHEHHS CBOETr0 3J0POBBS U OKpY)KAIOIIEW MPHUPOJHON Cpeibl, OCO3HABATH
OIMMACHOCTH BO3/ICICTBHSI Ha )KMBBIE OPraHU3MBbI ONPEACIEHHBIX BEUIECTB, TOHUMAs
cmbicn mokazatens [I/JIK, mosicHsaTh Ha mnpumMepax crnocoObl YMEHbBIICHHUS W
MPEIOTBPALICHUS X BPETHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;



JIs O0y4YaroUIMXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUISL  CIENbIX M CHAa0OBUIASIIUX OOYYalOIIUXCSA: YMEHHE HCIOJIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anmucu XuMHUYeCKUuX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pasznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUU
IIpenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHble yrieBOogOPOAbI — aJIKaHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 |
aJIKaJIMEHBbI, AJIKUHbI
2.3 ApomaTHieckue yriaeBogopoabl 2
54 [TpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucsopoacoaep:xamnue oprannieckue coeuHeHns
3.1 Cnuptel. Denon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢pupbl
3.3 VYrineBoanl 3 1




Uroro no pazneny

13

Pa3znen 4. A3oTconepskaniue opranHnyeckue coeJuHeHust

4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanmue pa3jieioB U TeM nudpoBbIe
Ne /i P Konrpoabusie IIpakTuueckue (itpp )
NporpamMmMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Paszgen 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMUYECKUE PEaKINU 6 1 1
Htoro no pasneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 MeTtanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKHX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3HL
3.1 XUMHSA U )KU3HDb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3







