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HOACHUTEJBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero ooOpa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHON TPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUS
(®OIT  COO), npencrabieHHbix B  DeaepalbHOM  TOCYAapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenmuu npenogaBanus y4eOHOTO
npeaMeTa « XuMHus» B 00pa3oBaTeNbHBIX opranmu3anusx Poccuiickoit denepanuu,
peanu3youMx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3zsutusa BocnuTanusi B Poccuiickoit @enepamuu Ha nepuox 1o 2025
rona» (Pacnopsbkenue IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHIentyanbubie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH,
CoZepKaHUs, PE3yJbTaTOB OOy4YeHUs U TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, M0JIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peaM3alvi  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUYEBBIX IIEHHOCTEH, TMPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpexne. PeanmsyeTcss xuMudeckoe oOpa3oBaHUE OOYYarONIUXCSl Ha
YPOBHE CpeTHero o0IIero 00pa3oBaHus CPECTBAMH YUEOHOTO TIpeaMeTa « XUMUs,
COJIepKaHUE U TOCTPOEHUE KOTOPOIro OMpelesieHbl B MPOrpaMMme MO XUMHUU C
y4€ToM creuu@uKd HayKu XUMHM, €€ 3HA4eHUs B IO3HAHMM MPUPOJBI U B
MaTepUaTbHON KU3HMU OOIIECTBA, a TAKXKe C YU4ETOM OOMNIMX IeJIeH ¥ MPUHIIUATIOB,
XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro  0O0IIero
obpazoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAITMOHAIIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JJaHUE TICJIOCTHOTO TMPEJCTABICHUS 00 OKPYXAIOMEM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEIIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEHUCTBYs C APYIMMHU €CTECTBEHHBIMM HayKaMU, XMMUs CTajla
HEOTHEMJIEMOM YacTbI0 MUPOBOI KYJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda WU KH3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUIEHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSI.

B cooTtBercTBHM € OOmMMM LENSMA U NPUHIMUIAMH CPEIHEro OOIIEero
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kiaccrl, 6a30BbIl YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM IS  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIIEIIHOIO BKJIOYEHHUS B JKHU3Hb COLMYMA, MPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitoliuMu — nipemMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas W HEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHHUEM 3HAHUW U3 OONICH XUMUM) U
OpraHn4eckon xumuu. GOopMUPOBAaHME NAHHOW CHCTEMBbI 3HAHUM IIPU U3YYEHUH
npeaMera o0O€CleuyrMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K HW3Y4YEHHI0O Y4YeOHOro warepuaia u 0OyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHHU BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
IpeCTaBICHU O CTpOoeHUH BenecTB. CBe/ieHus 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCSL B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH aKTHUBHBIX
coenquHeHud. B Kypce  opraHMyeckod — XMMHM ~— MOJYYalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPEJICTAaBICHUS O XUMUYECKOM CBSI3U, KJIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKLINH.

[Tonq HOBBIM yriom 3peHusi B mnpeamere «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (HAaKTOJIOTHMUECKHE CBEIACHHS O BEIIEeCTBaX U
XUMUYecKoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOyHarouIMMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUM,



riy0ke TMOHATh HCTOPUYECKOE H3MEHeHHe (QYHKIUH OSTOro 3aKkoHa — OT
00o01aromIei 10 0ObACHSIOMIEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXKHEWIIHMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOICTBaX M NPUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUMSIX, UX CYLUIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHusl jonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemeHTamu
COJIep’KaHus, UMEIOUIMMH KYyJbTYpOJIOTHMYECKUN W TPHUKIATHON XapakTep. OTu
3HAaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3W XHMHUU C JIPYTUMHU HAyKaMH,
PacKpbIBAIOT €€ POJIb B IO3HABATEJILHON U MMPAKTUYECKOM JIEATENBHOCTH YEJI0BEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K IPOLIECCY TBOPUECTBA B 00JIaCTU TEOPUU
Y MPAKTUYECKUX MPUIIOKEHUH XUMHUH, IOMOTat0T BBIITYCKHUKY OPUEHTHPOBATHCS B
OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTH €€ JUIs MOMOJIHEHUS 3HAaHUM,
PELICHUS UHTEIJIEKTYAJIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATENbCKUX 3a1a4. B
LEJIOM COJIepKaHue Y4eOHOro mpenMera «XHMHsD AAHHOTO YPOBHSI U3YyYEHHUS
OpUEHTUPOBAHO HA (POPMHUPOBAHUE Y OOYUAIOMIMXCS MHUPOBO33PEHUECKON OCHOBBI
JUIS TOHMMaHUA (QUIOCOPCKUX UICH, TaKMX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYEeCKOr0 MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHUEM, IO3HABAEMOCTb IPUPOAHBIX SIBJIEHUM IIyTEM SKCIIEPUMEHTA
U pEUIeHUs NPOTUBOPEUYMIl MEXAYy HOBBIMU (akTaMd U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX IpobdiieM, a
TakKe MpodseM cOepeKeHUsl IHEPTEeTUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOIMHM U MaTEpUaIOB.

B nmnnane pemeHus 3amad BOCHUTAHMS, pPa3BUTHUS UM COLMAIM3ALUU
0o0y4aromuxcsi IPUHATBIE NPOrpaMMOM MO XUMHUHM HOJIXOJbl K ONPEIECIIECHUIO
COJlEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIONIUX 0a30BOE 3HAUCHUE JIJIS PA3IMNUHBIX
BUJIOB JIESATEIIBHOCTHU: pELIEHUsl MpoOjeM, IOHUCKa, aHaiu3a U 00paboTKu
uHpoOpMaluy, HEOOXOJUMBIX JUIsl NPUOOPETEHHs] ONbITa IPAKTUYECKOH U
UCCJIEIOBATENBCKON JIEATEIbHOCTH, 3aHMMAIOUIEH Ba)XKHOE MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mnpemnomaBaHHs XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, TAK U HA YPOBHE CPEIHEr0 001Iero 00pa3oBaHus, IPU ONPEIEICHUN
COJIEp)KaTeIbHOM XapaKTEpPUCTUKM LEelNed HW3y4YeHHs NpeIMeTa HalpaBiICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOM
JESATEIIbHOCTH YEJIOBEKAa U KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C
METOJMYECKOW TOUYKHU 3pEHUS] TAKOW IMOJAXOJ K OINpPEACNICHUIO LeJIed N3y4eHUs
peaMeTa SIBISIETCS BIIOJIHE OIPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PCHHS TJIaBHBIMH IEISIMHU HW3yYeHHUs IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBIISAIOTCA:

e (opMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUH KaKk BaKHEHIIeH
COCTaBIISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHpAa, B OCHOBE KOTOPOH
JIeKAT KIFOYEBBIC MOHATHSA, PYHIAMEHTAILHBIC 3aKOHBI U TCOPHUH XUMHUH,
OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W TOHWUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpUEH UX
Pa3BHUTHUA U CTAHOBIICHUS;

e (opMHpOBaHWE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX ITO3HAHUS
BEIICCTB M XUMUUYCSCKUX PEAKIIHA, HEOOXOIUMBIX JUISI IPUOOPETCHHS YMEHUH
OPHUEHTHPOBATLCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B MIPUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KHU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JICATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHHEM 1
OOBSCHEHUEM XHMHUYECKOTO O3KCICpUMEHTa, COOJIIOJICHUEM  TIPaBHII
6e30macHOro OOpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ aTum, cofepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YCHUS
npeaMeTa B MporpaMMe Mo XUMHUHU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obpazoBanus. CeromHs B
IPEIOaBaHUK XUMHH B OOJIBIIICH CTEIICHH OTAAETCS PEIOYTECHUE TPAKTUICCKON
KOMIIOHEHTE COJiep)KaHusi OOydeHHUs, OPHUCHTHUPOBAHHOW Ha TMOATOTOBKY
BBIMTYCKHHKA 00111e00pa30BaTEIbHON OpraHu3allii, BIAJCIONIETO HE HAOOpPOM
3HaHWW, a (QYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIHOCOOAMH W YMEHUSIMH
AKTUBHOTO TIOJyYSHHS 3HAHUH U TIPUMCEHEHUS UX B pealbHON KU3HU JJIS PCIICHUS
IPAKTHYCCKHX 3a]1ad.

B cBsi31 ¢ 5TUM NIpH M3y4eHUH TIpeaMeTa « XUMUSD JOMUHUPYIOIIee 3HaUCHUE
pUOOPETAIOT TaKUE IENU U 33/1a4H, KaK:

aanraiys o0yJaroluXcsl K YCIOBUSAM JTHMHAMUYHO Pa3BHBAIOIICTOCS MHUPA,
dbopMUpPOBaHWE  HWHTCIUICKTYyaJbHO  Pa3BHTOH  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYCCTBY, CAMOCTOSTCIIEHOMY MPHHITHIO TPaAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHCHHUEM;

dopMupoBaHHe Y OOYy4YalONIMXCS KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHIIM), WMEIONIMX YHUBEPCAIBLHOEC 3HAYCHHWE JUIS Pa3IMYHBIX BHUJIOB
JESTEIIbHOCTH: PelIeHusl mpo0jeM, TToNcKa, aHalu3a U 00paboTku MHGPOpMAIUH,
HEOOXOUMBIX JJIsI MPUOOPETEHUS OTBITA IEATETHPHOCTH, KOTOPasi 3aHUMAaET BaXKHOE
MECTO B TO3HAHWU XUMHUH, a TakKe JJIsl OICHKU C TMO3HMIHUNA 3KOJIOTHYCCKON
0€30I1acHOCTH XapaKTepa BIMSHUS BEIISCTB U XUMUIECKHUX ITPOIIECCOB HAa OPTraHU3M
YeJI0BEeKa U MPUPOAHYIO CPEay;



pa3BUTHE IO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIC
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHaiIu3a yu4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COICPIKAHMS,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HANpaBICHHOCTH XHUMHH, €€ BaXXHOW POJHM B PEIICHWH TI00ATBHBIX MpodiIeM
PaIMOHATLHOTO MPUPOIOIOIB30BAHHMS, TTOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB H
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCIIOJIb30BaHUS IMOJIYYCHHBIX 3HAHUM IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIC
IPEIMETHD».

OOmiee Ynciio YacoB, OTBEIEHHBIX ISl M3YYCHUSI XUMHHU, Ha 0a30BOM YpOBHE
cpemnero oo61Iero oopasoBanus, coctapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Heneln), B 11 kitacce — 34 gaca (1 yac B Henerio).



COJEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMUM

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS OPraHUuYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHSI. CTpyKTYpHBIE (hOPMYIIBI
OpraHMYeCKMX BelecTB. [ omomnorusi, wu3zoMepus. XuMU4YecKas CBSI3b B
OPraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPaTHBIC CBA3H.

[IpencraBnenne o kiaccupUKAIMM OPTaHUYECKUX BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHHM (cucTeMarhyeckas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHENIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
03HAaKOMJIEHHE C 00pa3aMu OPraHUYECKHUX BEIICCTB U MaTepHalaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTaHMYECKHX BEIIECTB, HAOIOICHUE W OIMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHUYECKUX BELIECTB IPH
HarpeBaHuM (IU1aBjieHUe, OOyIIIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKMI psn. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelleHus] W TOpPEHHUs), HAXOXJEHHWE B MPUPOJE, TOJYy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psil. ITUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMd, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKUI psijl. AllETHIICH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUe WU
XMMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOPEHMUS ), MOJIyYeHUE U IPUMEHECHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOJAAMH, MPHHAICKAIIMMU K Pa3IudHbIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HEeTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKHI, KaTaJuTH4ecKuil), nuposu3. I[IpoaykTs
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIICHHOCTU U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
03HAaKOMJIEHHUE C 00pa3llaMHy IJIacTMACC, Kayu4yKOB U pe3uHbl, KouieKuuu «HepTb»
U «YToJIb», MOJAEIUPOBAHAE MOJIEKYJ YITIEBOJOPOIOB M IaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThl: OTyUYEHUE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaun.

BblunciieHuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, 0OBEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MTPOYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprannyeckue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢uznyeckue M XHMUYECKHME CBOMCTBA (PEaKLMM C aKTUBHBIMU METaJUIaMH,
rajJJoOr€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHME METaHOJIa M ATaHOJIa HA OPTraHNU3M YEJIO0BEKA.

MHOroaroMHple  CHUPTBHL. DTWUJIEHIVIMKOAb M  I[JIMIEPUH: CTPOCHHE,
¢uznyeckue W XMMHMYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAsl PEaKIUs Ha MHOTOaTOMHbIE crupThl). [leficTBue Ha
opraHusM uesoBeka. [Ipumenenue rimnepusa U 3THIICHIIKOJISA.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE UM XHUMUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anppernnpl U kemouwvl.  DopMambIeruj, aleTAIbICTHA:  CTPOCHHUE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEakLMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMH ), TIOJyYEHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TTpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nvecKre 1 XUMUYECKUEe CBOWCTBA (CBOWCTBA, O0IIME AJIs
KJ1acca KMCIIOT, peaklusl dTepuduKanum), noiaydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK IPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. XKupsl. 'naponus xxupos. [Ipumenenue xxupos. buonornueckas

POJIb )KUPOB.
VYraeBoasl: coctaB, Kjaaccuukamus — yriieBojgoB  (MOHO-, JAM- U
noyicaxapuabl). ['Toko3a — mpocTemmii MOHOCaXapy I OCOOCHHOCTH CTPOEHUS



MOJIEKYJIbI, (PU3UIECKUE U XUMUIECKHAE CBOMCTBA (B3aMMOICHCTBUE C TUIPOKCUIOM
meu(1l), okucienne aMmMuadHbIM pacTBopoM okcuga cepedpa(l), BocctaHoBiieHHe,
Opo’KeHHE TIIIOKO3bI), HAX0XKICHUE B MPUPOJIC, TPUMEHEHUE, OMOJIOTHYECKAast POJIb.
®dortocunTe3. OpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
uettono3bl.  dusznueckue W XMMHYECKHME CBOMCTBAa Kpaxmana (TUApPOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUIl:
IpOBE/ICHHE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugpokcuomM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHE Kpaxmajaa € HOIOM),
IPOBE/ICHHUE MPAKTHUUECKOW pabOThI: CBOICTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Maccbl, o0BEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTa PEAKIIUHU MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcozeprkalue OpraHu4eckue CoOeIMHEeHMUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe OpraHndeckue coequHeHus. usndeckue u
XMMHUYECKUE CBOMCTBAa aMUHOKHUCIOT (Ha MpUMEpe TJuLMHA). buonoruueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlUsl, KAYECTBEHHBIE PEaKITNy Ha OCIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
HaOJI0ZICHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BbicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE TMOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSST MOJEKYJIsIpHas
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3aIUs U MOJTUKOH/IEHCAIIUS.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
O3HaKOMJIEHHE ¢ 00pa3iamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMWX €CTeCTBEHHO-



HAyYHBIX TOHSTHH, TaK U TOHSITUHU, SBISIOMUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszuka: wmatepusi, DSHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIeCTBa, (PU3MYECKUE BETUYUHBI H SIUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIC BeliecTBa (OCJIKH, YIJIEBOABI, JKHUPBI,
(bepMeHThI).

['eorpadusi: MuUHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHONOTHS: TNHINEBbIE MPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHUE MPEerapaThl, MaTepuabl U3
VCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBIIAA 1 HEOP'TAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XAMHYECKUI 31eMeHT. AToMm. SIpo aroma, H30TOINBL. OJIEKTPOHHAs
0007104Ka. DHEPreTUUYeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTaiu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/esieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. INEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepnonnueckuit 3aKoH u llepuonnueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akOoHA M [leproanYecKOil CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOKHBIX BELIECTB IO TpyHmaM U IEPUOAAM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJIsipHasi M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBWJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLenTopHblil). BomopoaHas cBA3b. BalleHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIDPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[IonsTne o nucnepcHbIX cucTtemax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenxkarypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKANMX K Pa3JIMYHbIM KJIacCaM.

Xumudeckass — peaknus. Krmaccupukamuss  XUMHUYECKHX — PEAKIUHd B
HEOPraHUYECKOM M OPraHUYeCKOil XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH MPU XUMHYECKUX PEAKLIMX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYeCcKOoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnnn Jle [latense.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCJIAsl, HEUTPaAJIbHAS, IEIOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpaAICHUN:
neMmoHcTpanus Tadimn «[lepuoanueckas cucremMa xumudeckux 3meMenToB J[. U.
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE |
ONMCaHUE JEMOHCTPALIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3jioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEALl PACTBOPOB BELIECTB
C TIOMOTIIFIO YHUBEPCAIBHOTO MHINKATOPA, PEAKIIMH HOHHOTO 00OMEHA), TPOBEICHHE
IPaKTHUECKON paboThl «BnusHre pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUUECKON
peakuum.

Pacuérnrie 3agaun.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEakUUil, B TOM YHUCJIE
TEPMOXHUMHUYECKHAE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHITHUS «MACCOBast IO
BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilonoxenue HemetraiuioB B llepuomnueckor — cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETALIOB (Ha IpUMeEpe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHSI) U MX  COEAUHEHHM  (OKCHJIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnsbl. Ilonoxenune MeraiuioB B llepuoanueckon cucremMe XUMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTajuioB. O6mue gusnueckue cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKHI psAJl HAPSHKEHUI METAILJIOB.



XUMUYECKUE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KaJIWil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO1ue cnocoObl moydeHus: MeTawioB. [IpuMeHeHue MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUSI BELIECTB W MX IPEBPAILCHHIA:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
DKCIIEPUMEHTAJILHBIX 3aJad, HAOIOJEeHWEe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHHUS C PACTBOpAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuétnrbie 3agaun.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb

Ponp xumum B oOecrniedeHHH SKOJIOTHYECKOW, SHEPTETUYECKOW U TMHINEBON
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHbIX MPUHIHUIAX [POMBIILIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHMIECTB M MATEPHUAIOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MaTepHalbl, KpacKd, CTEKJIO, KepamuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
yaoO0peHus.

XUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCTIOIL30BaAHUS MPENapaToB OBITOBOM XUMUU B
MIOBCEIHEBHOM KU3HH.

MexnpeIMeTHbIE CBS3H.

Peanmzanusi  MeXIpeIMETHBIX CBsi3ed MNpU  H3yuyeHUH OOmed
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHSTHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIEIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEOpWs, aHallM3, CHUHTE3, KiacCUPUKAIMSA, TMEPUOIUIHOCTh, HAOIIOACHHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTHS, MACCa, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUECKUN YPOBEHb, BEIIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NUYECKHE BETUUYMHBI U €AMHUIIBI HX
WU3MEPEHUSI, CKOPOCTb.



buonmorusi:  knetka, opraHm3M, 2JKOcucTeMa, Oumocdepa, MaKpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MUHEpabl, TOPHBIC MOPOJBI, MOJIC3HBIE UCKOTIAeMbIE, TOILTUBO,
peCypchl.

TexHoJOrHs: XUMUYECKasi MPOMBINUICHHOCTh, METAJUTYPIHsl, MPOHU3BOJCTBO
CTPOUTEIIBHBIX MaTepUAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, ITHINCBAs
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass  MPOMBIILICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX TpEenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHAJIOB,
3JIEKTPOHHASI TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNUNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TOpeAMeTHbIM). HayuyHo-meToauyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTrBeTrcTBUM C CHCTEMHO-NIEATENBHOCTHBIM TMOJXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHMs BBIICICHBI CICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 6a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE PE3yJdbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMAaMH ¥  TPaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  MpOIEeccam
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTH
00yJarImxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronumxcs Mo peajn3aluy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpMax MW TMpaBWIaX MEXKIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JEATEIBHOCTH MPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YU€OHBIX U TO3HABATENIbHBIX 3a/a4, BHITOJHEHUU XUMUYECKIX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBCHHOW XUMUMU;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M IMPAKTUUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUIMTCIIbHBIX ~ HAOMIOJEHNUN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIN3e
uH(OpMAIUU O NMEPEAOBBIX JOCTUKEHUSIX COBPEMEHHONU OTE€UECTBEHHOU XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MMOBEACHHS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
MO3UIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUNA ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3/I0poBOro U 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJOBOU J1€ATENbHOCTH;

MOHUMAHUSI [IEHHOCTH TPaBWJI WHAMBUAYAJIbHOTO M  KOJUIGKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TMOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypEeHUs1);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
JESITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad
COIMAJIbHON HAIPaBJIEHHOCTH (B paMKaxX CBOEro KJiacca, IIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY HU3YYEHHIO MPOodeccCuil pa3IuyHoOro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBOXKEHHUS K TPYAY, JIOIAM TPYyJa U PE3yiabTaTaM TPYAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpazoBanusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUM XUMUHM Ui
peuIeHUs BOIIPOCOB PALIMOHAIILHOTO ITPUPOOIIOIb30BaHNS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOIArONpPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUH
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEJIOCTHOTIO
IPEJICTaBICHUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJIS  COBPEMEHHOM
LMBHJIN3ALMY: B €€ T'YMaHUCTUYECKOUW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/1aHUA
HOBOWM 0a3bl MaTepualbHOM KyJIbTYphl, PpEUIEHMH TIJI00AJIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILIEBON U
HKOJIOTUYECKON ©O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, 0OECIEYEHHM YCIOBUMN
YCIIELLIHOTO TPYZa U AKOJIOTMYECKU KOM(POPTHON )KU3HHU KaKJI0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAaHUsA CYIIHOCTH METOJOB
IIO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH
NoJydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEro MUpa U



IPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYSHHSI JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENIbCKON 1EATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pas3iIMUHBIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MerTanpenMeTHbIE pe3yJbTaThl OCBOCHUS YYeOHOrO TpeaMera «XUMHs» Ha
YPOBHE CpeaHeTo o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYUMbIe U1 (OPMHUPOBAHHUS  MHUPOBO33PCHUS  OOyUaAIOIIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKY METOIOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax (MaTepus, BEUICCTBO, SHEPTUs, SIBJICHUE,
IPOIIECC, CHCTeMa, HAyYHBIA (PAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, NCCIICA0OBaHNE, HAOIOCHIE, N3MEPEHHUE, SKCIICPUMEHT U JPYTHC);

YHUBEpCaJIbHbIC yUeOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

peryJsTUBHBIC), obecrieynBaroIIre dhopMupoBaHue (yHKITMOHATTLHON
IPAaMOTHOCTH M COIUATILHON KOMIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTh o0yJaroIuxcst UCIIOJIh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBYS B IIO3HABATEIIBHON U COLMAILHOU MIPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4€eOHBIMU NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

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

MCIMOJIb30BaTh IPU OCBOCHWUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHUS JIJIsl OOBSICHEHHS OTACIBHBIX (DaKTOB U
SIBJICHUM;

BEIOMPATh OCHOBAaHUS W KPUTEPHHM I KIACCH(PUKAIMK BEHICCTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CIEJACTBEHHBIC CBSI3U MEXIYy H3y4acMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUSI (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA30BHIBATH MOJICIIBHBIC TTPEICTABICHUS — XUMUYCCKUN
3HAK (CHMBOJI) JIEMEHTA, XUMU4ecKas (popmysia, ypaBHCHHE XUMUYECKON PEaKITuu
— MU pPEIICHUHU Y4YEOHBIX MO3HABATENBHBIX U MPAKTUYECKUX 3a7ay, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX IIPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSTEIHHO C(OPMYyIMpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI O MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSTEJNBHOIO IUIAHUPOBAHUA U  IPOBEICHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mpoIriecca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJISATh 0OOCHOBaHHBIM OTYET O IPOJIEITAaHHOM padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEeILHOCTH, MPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ nnopmanueii:

OPUEHTHUPOBAThCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHaMM3upOBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
IIPEJCTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;



dbopMyIIMpoBaTh 3alpOChl U NPUMEHSTHh PA3IMYHbIE METOJbBI IIPH MOUCKE U
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  NpPEICTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IIPHU PadbOTE C XUMUYECKON
uHpopMalen: TpPUMEHATh MEXKIpeIMeTHbIe ((U3UYECKHE U MaTeMaTHYECKUE)
3HaKW U CUMBOJIBI, (HOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ JUaiora u/miu
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYJIHPOBATh CBOU  MPEIAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEJIOKEHHOMN 3a/1a4uu;

BBICTYIIaTh C TPE3CHTALMENl pe3yJIbTaTOB IO3HABATEIBHON JIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajn3aluu Y4eOHOro mpoekTa u (GopMyIHpoBaTh BHIBOJbI
o pe3yjbTaTaM MHPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

Ogy1aieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUJITAHUPOBATh W OCYILIECTBIISATh CBOIO TO3HABATEIbHYIO
JeSTENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJrOpuT™M ACUCTBHHA MpuU
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BBIOMpaTh Hauboliee
b dexTuBHBIN crnoco0 HMX pemeHuss ¢ Y4ETOM IMOJYYEHUS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH HA OCHOBE CaMOaHaJIN3a u
CaMOOICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOJIbL,



B (opMHUpOBaHMM MBIIUIEHUS W KYyJIbTYpPbl JIMYHOCTH, €€ (YHKIUOHAIHLHOU
IPaMOTHOCTH, HEOOXOAMMOM JIsl PEIIeHUs] MPAKTUUECKUX 3a]a4 U SKOJOTHYECKH
000CHOBaHHOI'O OTHOLIEHHUSI K CBOEMY 3/10pPOBBIO U IIPUPOJIHON CPEIE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHMUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIME MOHATHS (XUMHUYECKHM DJIEMEHT, aToM, O3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas M COKpami€éHHas), MOJb, MOJISIpHAs
Macca, MOJIIpHbIN 00bEM, YIIIEpOHBIN CKENET, PyHKIMOHAIbHAS TPYIINa, paauKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI U
a3o0TcoepXkKalllue COEIMHEHUs, MOHOMEp, I[OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHMs); TEOPUH M 3aKOHBl (TEOpUs CTPOEHUS
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI $3bIK XHMMHUHU; MHUPOBO33PEHUECKHUE 3HAHMS,
JeKalue B OCHOBE ITOHUMAaHWs INPUYMHHOCTH M CUCTEMHOCTHM XHUMUYECKUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH H
0€30MacHOM HCIOJIb30BAaHUN Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PaKTUYECKOHN AESTEIbHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHMI BBIABIATh XapaKTEpHblE NPU3HAKU ITOHATH,
YCTaHaBIMBATh UX B3aUMOCBS3b, HUCIOJb30BATh COOTBETCTBYIOIINE IOHATUS IPU
ONMCAHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COCUHEHU;

c(OpPMHUPOBAHHOCTh YMEHHI HCHOJIB30BaTh XUMUYECKYI0 CHMBOJHKY MJIs
COCTaBJICHUS] MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XHMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKHX BELIECTB AJI WIUIIOCTPALUM MX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS];

c(OpMHUPOBAHHOCTh YMEHUU YCTAaHABIMUBATH NPUHAMICKHOCTh H3YUECHHBIX
OpraHMYECKHUX BEIIECTB II0 KX COCTaBy U CTPOEHUI0 K ONPEAEIIEHHOMY
KJIacCy/TpylnIe COEeIMHEHUN (yriaeBOJOPOAbI, KHCIOPOA M a30TCOAEpIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUS IO
cucreMatnuecko HoMmeHkiarype (IUPAC), a takxke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWJIEH, MNPONMWIIEH, AalleTHIIEH,
ATWJIEHIJIMKONb, TJIMUEPHUH, (EeHOJ, QopMalbIerull, aueraibAerujl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs! KUCJI0Ta, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUSI OIpPENEsTh BHJbI XUMHUYECKOW CBSI3HM B
OpPraHMYECKUX COSAUHEHMSIX (OJMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS IPUMEHSTHh IOJOXKEHUS TEOPUM CTPOCHHUS
oprannueckux BemiectB A. M. bytiiepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;



c(hOpMHUPOBAaHHOCTh YMEHU XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMUHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, IPONUJIEH, alleTHIIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (HEHOI,
alleTaNbIeTU, MypaBbiHasi U YKCYCHAsl KMUCIIOTHI, TJII0K03a, Kpaxmal, eJITi0103a,
AMHUHOYKCYCHAasl KHCJIOTa), WILIIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKAY HUMU
YPaBHEHUSAMU COOTBETCTBYIOIIUX XHMMHUYECKHUX PEAKIUH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hopMmyII;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTII€BOJAOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPaA0OTKU U MPAKTUIECKOE
NPUMEHEHHE IPOAYKTOB NEPepadbOTKH;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WIM NPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh yMEHHUH BIAJECTh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPH M3yUYECHUH BEIIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOCYJI0Ol ¥ J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe MpaBuia OOpalleHUus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIOJMHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHUUYECKUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3YUYE€HHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU OPTAHUYECKUX BEILIECTB,
JeHaTypanus OEJIKOB PU HArPEBAaHUU, [IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalIeHUH C BELIECTBAMHU U
7a00paTOpHBIM ~ 000PYZOBaHUEM, MPEACTABIATH PE3YIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKMCH YPAaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMoAaTh  MpaBWiia  DKOJIOTHYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXpaHEHHS CBOETrO 3JI0POBBS U OKpY)KAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABATH



OINACHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl ONPEAECIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMepax crmocoObl
YMEHBIICHUSI W NPEAOTBPALLICHUS HX BPEAHOIO BO3JCHUCTBUS HA OPTaHU3M
YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHWS BEIIECTB W
XUMHYECKUX SBJICHUIM;

JUISL CIENbIX M CHA0OBUASIIMUX OOY4YaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpainsa aisg 3anucu XuMHUYeCKUX

bopmyiL.
11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmias M HeopraHUYecKas
XUMUSD» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh ~ IPEJCTABICHUA: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XMMHHU B I03HAHUU SBJICHUN IPUPOBI,
B (OpMHpOBAaHMM MBIIUICHUS W KYyJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JIsl PEIICHUs] MPAKTUUECKHUX 3a]a4 U SKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHON CPENE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalOIMe TOHATUSA (XMMHMUYECKUH 3JIEMEHT, aToM, HM30ToN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTANM aTOMOB, HOH, MOJEKYyJd, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAs CBS3b
(KOoBaJIGHTHas1, IOHHAs!, METAJUIMYECKAsl, BOAOPOIHAs ), KPUCTAININYECKAs PEILETKA,
TUIIBl  XUMHUYECKUX  PEAKLUI, pPAacTBOP, DJIEKTPOJUTHI,  HEIJIEKTPOJIMTHI,
IIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKON peakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUM M 3aKOHbI (TEOpHUs
NIEKTPOJIMTHYECKOM JaHcconManuu, nepuoauyeckun 3akoH J[. M. Menneneesa,
3aKOH COXpPAHEHUS! MAacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBPALICHUs YHEPIUU
OpU XMMHUYECKHUX pEaKLUsAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BbIK XHMMH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIKAUIME B OCHOBE NOHUMAHUS NPUYUHHOCTH W
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOrMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U O€30I1aCHOM HCIIOJIb30BAHNN BaXKHEHUIINX HEOPraHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM IEATEIBHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEpHblE NPU3HAKU ITOHATHI,
YCTaHAaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS HPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPAILCHHIA;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY MJIs
coctaBiieHUus: (OpMyJl BELIECTB U YpPaBHEHUHM XMMMUYECKHUX  PEaKLM,



cucrteMarnyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETALIEHAs! U3BECTh, IUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHUSX PA3IUYHOrO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOIO BEUIECTBA (ATOMHAs, MOJIEKYJIApHAasd,
MOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHECHMI;

c(hOpMUPOBAHHOCTD yMEHUH yCTaHaBJIMBATh MPUHAIIIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HMX COCTaBy K OINpEeAENEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKpPhIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOIIYIO, 00BICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 14 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux sneMentoB JI. M. MenneneeBa, MCHOJIb3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COCAMHEHHWI MO MepuoiaM U
rpynmam [lepuoandeckon cuctembl Xumuueckux 3eMeHToB . . Menneneena;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBA HEOPTaHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY HEOpPraHM4EeCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHUS 3JIEMEHTOB, 00pPaTHMOCTU
pEeaklnH, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTaBIATH YpPaBHEHHUS pPEaKUUN pa3IUUHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, y4nUThIBas
YCIJIOBUSI, IIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,;

cOpMHUPOBAHHOCTh YMEHUW TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHbIX HEOPraHWYECKUX BELIECTB, pPaclO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEIIECTB;



chOpMHUPOBAHHOCTP YMEHHM  pacKpblBaTh CYIIHOCTh  OKHUCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLNM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaklMu OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuu Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUS] CEPHOWM KHUCIIOThI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHMCICHHUS C MCIOJIb30BAHHEM
MOHSITUS «MaCcCOBast I0JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHH Ta30B MpHU
XUMUYECKUX PEaKIUsIX, MacChl BEUIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B pPEaKlUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHH COOMIOATh MpaBMila MOIb30BAHUS XUMUYECKON
NOCYJIO ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IpaBuia OOpalleHUs ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIOIHATH XUMHYECKUI
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa,
OTpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIECHUE SKCIEPHUMEHTAIbHBIX 3a/1a4 IO
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAIlEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pPYAOBaHUEM,
OPEJCTaBISTh PE3yJIbTaThl XUMHYECKOIO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIINX peakUnil U POPMYIHUPOBATH BEIBOIBI HA OCHOBE 3TUX
pe3ybTaToB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MacCOBOMU
KOMMYHUKaIuu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MpaBWIa  DKOJIOTHYECKHU
1[EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXpaHEHHUsI CBOErO 3J0pPOBbS U OKpYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazatens [IJIK, mosicHsaTh Ha mnpumepax crnocoObl YMEHBLICHUS U
IIPEAOTBPALLIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

Ui 00y4aroUIMXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
IPUMEHATh 3HAaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IIO3HAHMS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CJIETIBIX M CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyiL.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xumMuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pasznen 2. YrieBoaopoanbl
2.1 IIpenenbuble yrieBOgOPOAbI — AJIKAHBI 2
5 HenpenenbHble yriieBogoOpOIbl: aTKEHBI, 6 1
aJIKa/IN€HbI, aJTKUHBI
2.3 ApomaTudeckue yrieBogopoabl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOIOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeTuHEeHNs
3.1 Cruptel. Genon 3
39 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 )
CrnoxHble 3¢upbl
3.3 VTrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkanue oOprannyeckue coeuHeHust

4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCUHEHNUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




IHOYPOYHOE INVTAHUPOBAHUE

10 KUIACC
KoJsmn4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrposeupie  Tpakriteckue ili‘sy‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoThI padoThI pecypesI
| [IpenMeTt opraHuyecKoil XuMuH, €€ |
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequnenuit A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKECHHUS
[IpencraBnenue o knaccupukanum
3 opraHuueckux Bemects. Homenknarypa |
(cucremaTudeckas) U TpUBHUATIbHBIE
HA3BaHUS OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYCCKUHU P
5 MertaH u 3TaH — OpocTeuIe |
MMPEACTAaBUTCIIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 OTUJEH U NPONUIEH — IpocTeine 1
MMPpEACTAaBUTCIIN AJIKCHOB
2 [IpakTuueckas padota Ne 1. «Ilomyuenue | |
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. [lonyaenue 1
CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI




AJIKHUHBI; COCTaB U OCOOEHHOCTH
CTPOEHHSI, TOMOJIOTHYECKHI PSII.

10 N
ALIETUIIEH — NPOCTEUIIHI
IIPEICTABUTEND AIKUHOB

1 Brpluncnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnyeckas cBsI3b yrieBOJOPOAOB,
MPUHAJIEKAIUX K PA3JIMYHBIM KJIaccaM
[IpupoaHble HICTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOIHBIH ra3 U MOIyTHBIE He(TIHbIC
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB:

15 NPUPOIHBII ra3 U MOMyTHHIE He(TIHbIC
rassl, HepTh ¥ IPOYKTHI €€ mepepaboTKu

16 KonTpomnbHas pabora no pazaeny
«YTIIeBOIOPOABD

17 [IpenenpHbIE OIHOATOMHBIE CITUPTBHI:
METaHOJI U 3TaHo1. BogopoaHas cBA3b

13 MHOroaTOMHBbIE CIIUPTHI: ITUIIEHTIIUKOJIb
U TJIMLEPUH
DEHO: CTPOEHUE MOJIEKYJIbI,

19 bu3NYecKre U XUMUYECKHUE CBONCTBA,
IPUMEHEHNE

20 Anpaeruapl: GpopMaIbAeTUI U

aneTanbaerna. AneTod




OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE

21 KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

2 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCJIOTBD)
CreapuHOBas 1 OJIEMHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KapOOHOBBIX
KHUCJIOT

24 MBpb11a Kak coJId BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE NSHCTBHE
CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIOKHBIX
3¢upoB

26 Kupsl: runponus3, npuMeHeHue,
Ouosornyeckas posb KHPOB
VYrneBoabl: cocTaB, KjlacCUpUKaLU.

27 Baxwuelime npeacraBuTeNu: ri0Ko3a,
bpykTO3a, caxapo3a

73 Kpaxmai u nienirono3a kak npupoHbie
MOJIMMEPHI
KonTtponsHas pabota no pasneny

29 «Kucnopoacoaep:xaiiue opraHu4ecKue
COEIUHEHUS

30 AMWHBI: METWJIAMUH U aHUJIUH
AMUHOKHUCIOTH KaK aMm(pOTepHBIC

31 OpTraHUYECKUE COCAUHEHUS, UX
Ouosnoruueckoe 3Hadenue. [lentumbr

30 benku xak npupoaHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUA




3 OcHOBHbIE IOHATHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN
OcHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM. 1
[ImacT™Maccsl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 14

[MPOI'PAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHETE






