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MNOSACHUTEJBHAS 3AIINCKA

IIporpaMmMa 10 XUMHUH Ha YPOBHE cpemHero oOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
OenepansHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBannu B Poccuiickoit Demeparumy,
TpeOOBaHUIl K pe3yjbTaTaM OCBOCHHsS (eneparibHOi 00pa3oBaTEeIbHON MPOrpaMMbl CPEJHErO OOIIEro
obpazoarus (DOIlI COO), mpencraBieHHBIXx B DemepalbHOM TOCYJApPCTBEHHOM 00Pa30BaTEIHHOM
crangapre COO, c¢ yuérom Konuenumu mnpenogaBanus Yy4yeOHOro mnpeamera «XUMHUS» B
oOpa3oBaTenbHbIX opranusanusx Poccuiickoit denepanuy, pealn3yOmUX OCHOBHBIE 00pa3oBaTelbHEIC
MPOTPaMMBI, M1 OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepanyu Ha
nepuop 1o 2025 roga» (Pacnopstxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3paboTke MporpamMmbl MO XUMHH, K OIpPENelIeHr0 00Ieill cTpaTeruu
00ydeHus1, BOCIIMTAHUSI M Pa3BUTHS 00yYaroIIUXCsl CpeicTBaMu yueOHoro mpeamera « Xumus» st 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenrtyamsHble mnonoxernms PIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIeJIeH, COJEepXXaHUs, pe3ylbTaToB OOy4eHHs Hu TpeOOBaHWA K YpPOBHIO
MOITOTOBKY BBIITY CKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOTy4aeMOe€ BBHITYCKHHKaMHU OOIIeoOpa3oBaTeNbHON OpTaHM3aIlHH,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIIAIOIINM STAllOM peaTn3alin
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEW, MPUCYNIUX IEIOCTHOH CHCTEME
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOJIBI, (HhOpPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEH KyIbTYphl YEJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0pPOBBI0O W TIPUPOMHON cpeme. Peammsyercs xmmmdeckoe oOpa3oBaHHE OOYyYaromIUXCS Ha
YpOBHE CpegHero o0Imero o0pa3oBaHUS CPENCTBAMH y4eOHOTO mpeaMera «XHWMHUsS», COAEpKAHHUE WU
MOCTPOCHUE KOTOPOTO OIPENENCHbl B MPOTPaMMe IO XUMHH C YIETOM CIeUGUKA HAYKH XUMHUH, e€
3HaYeHUS B MMO3HAHHUH MIPUPOIBI U B MaTEpUAIbHOMN KU3HH OOIIECTBA, a TAKKE ¢ YIETOM OOIINX IeNel 1
MIPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEAHEro o0miero obpa3oBaHHsS B
Poccuiickoit @enepanuu.

XuMHSL Kak JJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HUIpaeT OCOoOyI pOJIb B COBPEMEHHOI
[UBWIM3AIMYA, B CO3JaHMM HOBOW 0a3bl MarepwaibHOW KyJiabTypbl. OHa BHOCHUT CBOW BKJajJ B
(dbopMHpOBaHNE PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, B CO3[aHWE IEIOCTHOTO TPEACTAaBICHHS 00
OKpY’KalollleM MHpE KakK O €MHCTBE MPHUPOBI M YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
MIOHUMaHHs BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIETO0 MUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIy CTPOCHHEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

Tecno BSaHMOHeﬁCTBYH C OpyruMm CCTECTBCHHBIMM HayKaMH, XHUMHAI CTajla HEOTheMJIIEMOI
YacThI0 MHPOBOW KYJIBTYPBI, HEOOXOJUMBIM YCIOBHEM YCIICHIHOTO TPyla W JKU3HU KaXKJOro YJeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNbHAs, KaK HayKa BRICOKMX TEXHOJIOTHI HarpaBiieHa
Ha pelieHue TIo0ABHBIX POOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 3JI0POBbSL.

B cooTBeTcTBUU ¢ 00mMMMHU TIEISIMU U MPUHIUIIAMA CPEIHETO 00IIero oopasoBaHus COACPKAHUE
npeamera «Xumus» (10—11 kiaccsl, 6a30Bblid YPOBEHb H3YUEHHs) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJbTYPHYIO TIOATOTOBKY OOYYaIONUXCs, HEOOXOAMMYIO MM IS BIPAOOTKH MHPOBO33PEHUYECKHUX
OPUCHTUPOB, YCICHIHOIO BKIIOYCHUA B XHU3Hb COIIMYMaA, MPOJOJIKCHUA o6pa3013aHH;1 B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBngomuMu peaMera « XUMEsD ABISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMESD) U
«O6111a5[ " HCOpraHn4deckasd XuMus», OCHOBHBIM KOMIIOHEHTOM COACPKAaHUA KOTOPBIX ABJIAIOTCSA OCHOBBI
0a30Boi HayKH: CHCTEMa 3HaHUI 110 HEOPraHMYECKON XMMHUH (C BKJIIIOYEHUEM 3HAHMUN M3 00LIel XUMHN)
U opraHuueckod xumuu. DopMHpOBaHME JAaHHOM CHUCTEMbl 3HAHWH NpU HM3YUCHUU NpeaMeTa
o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCETO MHOT000pa3us BEIIECTB HA OCHOBE OOLIMX MOHSTHH,
3aKOHOB U TEOPHH XHUMHUH.

CrpykTypa coaepxkanus KypcoB — «Opranuueckas XuMusi» 1 «O0Imas ¥ HeopraHn4eckas XUMUs
chopMHupoBaHa B NpOrpaMMe IO XHMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOro
MaTepuajga u OOYCJIOBIEHa HMCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMU Ha OINpeneNEHHbIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOil XMMHUH BEIIECTBa PACCMaTPUBAIOTCS Ha ypOBHE
KJIACCUYECKOW TEOPHUU CTPOCHHS OPraHUYECKUX COEAMHEHMH, a TaKkKe Ha YPOBHE CTEPCOXUMHUECKUX H



9JIEKTPOHHBIX MPEACTaBICHUH O cTpoeHWH BemiecTB. CBeleHuss 00 M3y4aeMBIX B Kypce BeIIECTBax
JA0TCA B Pa3BUTHUH — OT YIJIIEBOAOPOIOB IO CIOXKHBIX OMOJOTMYECKH aKTHBHBIX coeluHeHui. B kypce
OpPraHMYECKOW XWUMHHM TOJNYy4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YpPOBHE OCHOBHOIO OOILIETO
o0pa3oBaHHs MEepBOHAYATBHBIE TPEICTABICHUS O XUMHUECKOW CBS3H, KIACCU(PUKALMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOM peaKkiu.

[Tox HOBBIM YIJIOM 3peHUsI B IpeaMeTe «XuMUs» 0a30BOTO YPOBHS paccCMaTpUBACTCS W3yUCHHBIN
Ha ypOBHE OCHOBHOTO O0ILEro 0Opa3oBaHMs TEOPETUUECKUI MaTepHral U (aKTOJIOTHUYECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOLIas u HeOpraHUYecKas XUMHUSD)
o0yyaromuMcss TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOTr0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TIO3UIMHA, TIyOXe MOHATh HCTOPUYECKOE HW3MEHEHHUE
(YHKITHI 3TOr0 3aKOHA — OT 0000IIArOIIEH 10 OOBSICHSIONICH U TPOrHO3UPYIOIICH.

Envnas cucrema 3HaHMH O Ba)KHEHIIMX BELIECTBAaX, MX COCTaBe, CTPOCHHUM, CBOWCTBAX U
MPUMEHEHUHN, a TaKKe€ O XUMHUYECKHX pEaKLHAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX TpOTEKaHUs
nononHsgercs B Kypcax 10 u 11 ximaccoB anemMeHTaMu coAep KaHNs, UMEIOIUMH KyJIbTYPOIOTHYECKUH U
NPUKIaTHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHUHU C JIPYTUMH
HayKaMH, pacKpbIBAIOT €€ poNlb B TIIO3HABATENIbHOM H TPAKTUYECKOH MJEATEIhbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCIUTAHHIO YBaKEHHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTUIECKHX
TIPHIIOKEHUI XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIIECTBEHHO W TMYHOCTHO 3HAYNMBIX
mpo0OiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(MOPMAIMIO U TPUMEHATH €€ i
TIOTIOJTHEHUS 3HAHWH, PEIICHNs WHTEIIEKTYa bHBIX H SKCIIEPUMEHTAIBHBIX HCCIEIOBATEILCKUX 3a/1ad. B
[eJIoM cofepkaHne ydeOHoro mpemMeTa «XWMHS» JAHHOTO YPOBHS H3yYEHHUS OPHEHTHPOBAHO Ha
(dopMupoBaHUEe y OOYYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI U MOHMMAaHUS (HIOCO(DCKUX HIEH,
TaKUX KaK: MaTepHaJbHOE EIMHCTBO HEOPraHWYEeCKOTO M OPTraHW4YecKOro Mupa, 00yCIOBIEHHOCTH
CBOICTB BEIIECTB X COCTABOM W CTPOEHHEM, TTO3HABAEMOCTh IPUPOIHBIX SIBICHHUH ITyTEM SKCIIEPIMEHTA
U pelIeHnus MPOTHBOPEYN MEXKIY HOBBIMH (PaKTaMH M TEOPETUYECKMMH TPEIOCHUTKAMH, OCO3HAHWE
pPONM XUMHH B PEHICHUH HSKOJIOTHYECKHX MpoOieM, a Takke mpobdieM cOepekeHHs IHEPreTHIeCKHX
PECYPCOB, CBIPbSI, CO3/TaHUSI HOBBIX TEXHOJIOTUH M MaTEPUAJIOB.

B mmane pemieHus 3amad BOCHHUTAHWS, Pa3BUTHS W COIUAIN3ANNAN OOYYarOIIUXCS TPUHSTHIC
MpOrpaMMOil TIO XHMHH TIOAXOABI K OMNpPEIESIICHUI0 COAEpKaHWS W TOCTPOCHHS TIpeaMeTa
MpelycMaTpUBaOT (OPMHUPOBAHNE YHHUBEPCAIBHBIX YYEOHBIX JEHCTBUI, MMEIOMMX 0a30BO€ 3HAUYCHHUE
JUTSL pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEUICHHs MPoOJieM, IMOUCKa, aHAIn3a U 00paboTku nH(pOpMaIu,
HEOOXOJMMBIX [UIS TPHOOpPETEHHsI ONbITa TNPAKTUYECKOW U HCCIeNOBATENbCKON esATeNbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHWU XUMUH.

B mpaktuke mpernonaBaHus XMMHAW Kak Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M HA
YpOBHE CpellHero OOIIero oOpa3oBaHUs, NPU OMpPENCIICHUH COJACPKATEeIbHON XapaKTEpPUCTHKH Iieen
HN3yUCHHA [OpeIMETa HaAIpPaBJICHUCM HepBOCTeHeHHOﬁ 3HAYUMMOCTHU  TPAAULIHUOHHO HpI/ISHaéTCSI
(dbopMHpOBaHNE OCHOB XUMHUYECKOH HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JIeATEIbHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKON TOUYKH
3pCHUA TaKkou moaxoa K OrnnpeaeJICHHUIO uenel‘/i HU3YUCHUA NPCAMETA SABJIACTCA BIIOJIHEC OIPAaBJaHHBLIM.

Cormnacuo HaHHOﬁ TOYKE 3PCHUA TJIaBHBIMH LEIISIMU U3YUYCHUA MPEAMETA «XumMus» Ha 6330BOM
ypoBae (10 —11 xJ1.) sBISIFOTCSI:

e (GOpMHUPOBAHUE CHUCTEMbI XMMHUYECKHX 3HAHUN KaK BaKHEUIIEH COCTaBJIAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHATHS, (YHIAMEHTAIbHEIC
3aKOHBl M TEOPUM XUMHH, OCBOEHHUE Ss3blKa HAyKH, YCBOEHME W TIOHUMaHHE CYIIHOCTH
JOCTYIHBIX O00O0OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMICHHE C HWCTOpUEH uX
Pa3BUTHS U CTAHOBJICHMUS;

e (GopMUPOBaHHE M pPa3BUTHE MPEACTABICHHNA O HAyYHBIX METOAAaX IIO3HAHUSA BEUIECTB U
XUMHAYECKUX pPeaKluid, HEeOOXOIUMBIX Ul NMPHOOpPETEHHS YMEHHH OPUEHTHUPOBATHCS B MHUPE
BEUIECTB M XHMHUYECKHX SBJICHHUH, WMEIOIUX MECTO B IPHPOJAE, B MPAKTHUYECKOH U
MTOBCETHEBHOM KHU3HY;

e pa3BUTHE YMEHHH M CIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAOJIOJAEHHUEM U OOBSCHEHHUEM
XUMHAYECKOT0 SKCIIEPUMEHTA, COOMIOACHUEM MTPaBMII O€30acHOr0 00paIIeHus ¢ BEIIECTBAMHU.



Hapsany c atum, copepikaTenbHas XapaKTEpUCTHKA ILeJeid M 3aJad W3y4deHHs TpeaMeTa B
nporpaMMe 10 XMMHHM YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH IIPHOPUTETAMH B
cucteme cpegHero oOmiero oOpaszoBaHusi. CerogHs B MPENOJaBaHUUM XHMHUH B OOJbBIIEH CTENEHH
oTHaéTcsl MpeanoYTeHHe MNPAKTHYECKOW KOMIIOHEHTE COJepXaHus OOydeHHs, OPHEHTHPOBaHHOW Ha
MOJTrOTOBKY BBIITYCKHHKA 00IIe00pa3oBaTeNbHONM OpraHu3alluy, BiaJcrolero He HabOpoM 3HaHUWH, a
(YHKIMOHAILHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTUBHOT'O TOJYYEHHs 3HAHUU H
NPUMEHEHUS UX B PealbHON )KU3HU JIJIsl PEUICHHUS TPAKTHYESCKHX 3a1a4.

B cBa3u ¢ 3TUM mpH HM3ydeHHH mpenMmera «XHWMUS» IOMUHHUpYIOlIee 3HaYeHHWE MPUOOpETaroT
TaKue LeNU 1 3a]a9H, KaK:

ajanTanys OOyYaroIIUXCS K YCJIOBHSAM IHHAMHYHO DPAa3BHBAIOLIETOCS MHUPa, (OPMHPOBAHHE
WHTEUICKTYaIbHO ~ pa3BUTOH  JIMYHOCTH, TOTOBOM K  CamMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITETIbHOMY MPHHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIHsX, CBA3aHHBIX
C BeIlECTBaMH U X MPUMEHEHHEM;

(hopmupoBaHue y OOYYalOUIMXCSl KIIOUEBHIX HABBIKOB (KIIOUEBBIX KOMIIETCHIUI), HWMEIOIINX
YHHBEpCaJbHOE 3HAUYEHHE JAJISl Pa3IMUHBIX BUIOB IESTEIHLHOCTH: pelleHHs Ipo0ieM, MONCKa, aHalu3a 1
00paboTku mHpOpPMANH, HEOOXOIUMBIX IS MPUOOPETEHUS OMBITA JEATEIHHOCTH, KOTOpas 3aHHMAaeT
Ba)KHOE MECTO B ITO3HAHMM XHMHH, a TaKKe IS OLUCHKH C IMO3HMIHHA SKOJOTMYecKOoW 0e30macHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKHUX ITPOIIECCOB Ha OPTaHM3M YeJIOBEKa U IIPHPOIHYIO CPELy;

pa3BUTHE TI03HABATEIBHBIX HWHTEPECOB, HWHTEIUIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
00YJalOmuUXCs: CIIOCOOHOCTH CAMOCTOSTEIBHO MPUOOPETATh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBHU C
KM3HEHHBIMHU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH()OPMAIIOHHBIE TEXHOJIOTHHU IS TIOMCKA
¥ aHaJM3a y4eOHOW M HayYHO-TIOMYJIIPHOI HH(pOpMANH XUMHYECKOTO COEPIKAHHS;

dopMupoBaHHe W pa3BUTHE y OOYYAIOIIUXCS ACCOLHATHBHOTO W JIOTMYECKOTO MBIIUICHHS,
HaAOIOJATETFHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YaCTHOCTH, TPH
IUTAHWPOBAHUH U TIPOBEICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCHHTAHHE Yy OOyYaromuxcsl yOeKIEHHOCTH B T'YMaHHCTHYECKOW HANpaBICHHOCTH XUMHH, €&
BO)XHOH POJM B PEHICHHU TIO00ANBHBIX MPOOJIEM pPanOHAIBHOTO MPUPOJONOIB30BAHUS, MOMOIHEHUSI
JHEPreTUUECKUX PECYpCOB M COXPaHEHUs HPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
0epeXHOr0 OTHOLICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE HPUOOPETEHHUS OIBITA UCIIOIb30BaAHMUS
HOJYYSHHBIX 3HAHWU JUIS NPUHATHS T'PAMOTHBIX PELICHHH B CHTYAIMsX, CBSI3aHHBIX C XMMUYECKHMHU
SIBJICHUSIMU.

B yueOHOM 1utane cpemHero oOriero oopa3oBaHus NpeaMeT «XUMHUD» 0a30BOr0 YPOBHS BXOAWT B
COCTaB MpeMETHOH o0sacTi «EcTecTBeHHO-HAYYHBIE TIPEAMETHI».

OOmiee yKMcao 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs] XUMHHM, Ha 0a30BOM YPOBHE CPEIHEro OOILIero
oOpa3zoBanus, cocTaBigeT 68 yacoB: B 10 knacce — 34 waca (1 yac B Henemo), B 11 xmacce — 34 gaca (1
4yac B HEEIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAA XUMUS

Teopernyeckne 0CHOBBI OPraHUYECKOI XHUMHH

[Ipenmer opraHu4eckoi XMMHHU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHHE B IOIYUYECHUHM HOBBIX
BEILLECTB U MarepuasioB. Teopusi CTpOCHUs OpraHudyecKux coenuHeHuid A. M. bytiepoBa, €€ OCHOBHBIE
nojoxeHuss. CTpyKTypHble (HOpMyJbl OPraHHYECKUX BEIIECTB. 1 'oMosorus, nzomepus. XuUMHUYECKas
CBSI3b B OPraHMYECKUX COCIMHEHMUIX — OJMHAPHBIE U KPAaTHbIE CBSA3U.

[IpencraBaenne o kinaccupuKaluyM OpPraHUYECKHUX BemecTB. HoMmeHkKIatypa OpraHu4ecKkux
COCIVHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHWUS BAKHEHIIMX IPEICTaBUTENCH KIaccoB
OpPTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYCHHs BEIIECTB M HUX NPEBPALICHUH: O3HAKOMJIEHHE C
o0pa3uamMy OpPraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, MOJAEIMPOBAHHE MOJIEKYI
OpPraHUYECKUX BEIIECTB, HAOJMIOACHHWE U ONMCAHHE AEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILEHHIO
OpPTaHWYECKUX BEIIECTB IIPH HArpeBaHUH (TUIaBlIeHUE, OOYTIMBAHIE U TOPEHUE).

YraeBogopoabl

AJKaHBL: COCTaB U CTPOEHHUE, FTOMOJIOTUYECKUN psAll. MeTaH U 3TaH — NPOCTEeUIne MPEACTABUTENN
AIKaHOB: (U3UUECKHUE M XMMHYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
NpUpoe, MONyYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKHMH psAd. OTWIEH W NOpPONWIEH — MpocTeuiine
NpEACTaBUTENI  alKCHOB: (H3MYecKkne W XUMHUYECKHE CBOWCTBa (peakiuu THUIAPUPOBAHUS,
rajJloreHUPOBaHUs, THIpaTallii, OKUCICHNS U TIOIMMEPHU3AIiN), TOIy4YeHHE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 1 MeTUnOyTagueH-1,3: cTpoeHue, BayKHEHIINE XUMHUYECKHE CBOWCTBA
(peaxuust nonuMepu3anun). [lomyueHne CHHTETUYECKOTO KayuyKa U pe3UHBI.

AJKMHBI: cOCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTHUECKHH Psfl. AUETWIEH — MpOCTeHIIunii
NpEACTaBUTENh AaJKWHOB: COCTaB, CTpOCHWE, (u3MYeckne W XUMHYECKHE CBOWCTBA (peakuuu
THIPUPOBAHMS, TAIOTEHUPOBAHHMS, TUAPATALIUH, TOPSHHUS), TOTYUCHHUE U IPUMECHEHHE.

Apensl. benzom: cocrtaB, crTpoeHue, (QU3MYECKHME W XHUMHUYECKHE CBOWCTBAa (peakuuu
raJOTeHUPOBAHUS M HUTPOBAHUS ), IOJyUYEeHUE U IpUMEeHEHHe. T01yon. cocmas, cmpoeHue, puzuveckue u
Xumudeckue CeoUCmea (peakyuu 2an02eHUPOBanusi U HUMPOGAHUs), NOAYHYEHUe U NpUMeHeHuUe.
ToxcuuHOCTh apeHOB. ['eHeTHYecKast CBA3b MEXIY YIJIEBOAOPOAAMH, NMPUHAISKAIIUMU K PA3ITUIHBIM
KJaccam.

[TpupoaHbie UCTOYHHUKH YTIIeBOI0poAoB. [IpupoHbIii Ta3 1 nomyTHele HedTsAHBIe Ta3bl. HedTh 1
e€ mnpoumcxoxneHue. CrocoObl mepepaboTkum He(TH: TIEPErOHKA, KPEKUHT  (TepMHUYECKHH,
KaTaMTHYeCcKuil), muponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IPOYKTHI €ro nepepadoTKy.

OKCTlepUMEHTaJIbHBIE METOABl HW3YYEHUs BEIIECTB W WX TMPEBpallleHHil: O3HaKOMJIEHHE C
o0pa3namMu TIacTMacc, KaydyKoB M pe3uHbl, KouieKin «HedTb» 1 «YT0IbY, MOJISIMpOBaHHE MOJIEKYIT
YTIIEBOJOPOJIOB U TaJIOT€HONPOU3BOHBIX, TPOBEJCHNE MPAKTHYECKOH paboThI: MOMyYeHHE 3THWIICHA W
W3y4EHUE €T0 CBOMCTB.

Pacuérnele 3anaun.

BorunciieHust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEILIECTB HJIM MPOAYKTOB PEAKIIMH).

Kuciopoacogepaxamnue oprannyeckue coenHEHNs

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJN: CTPOCHHUE, (PU3HUYECKHEe U XMMHUYECKHUE
CBOWCTBa (pEakUWH C AaKTUBHBIMH METalJlaM{, TaJOT€HOBOJOpPOJAMH, TOpEHHE), TNPHMEHEHHE.
Bonoponnsie cBs3m Mexay MoJeKylamMu cnupToB. [leficTBHE MeTaHOJa W 3TaHOJA HAa OPraHu3M
YeJI0BeKa.

MHoroaToMHble CIHUPTHI. DTWICHTJIUKONIb U TIHUIEPHH: CTPOCHHE, (QU3NUYECKHUE U XHMHUYECKHUE
CBOWCTBa (B3aMMOJECHCTBUE CO ILENOYHBIMH METAIJIAMH, KAUeCTBEHHAs peakUus Ha MHOTOAaTOMHBIE
cnupThl). JleficTBre Ha opraHu3M 4ejoBeka. [IpuMeHenre rimuepruHa U 3TUIICHTITUKOIIS.




@DeHON: CTpoeHHE MOJIEKYJbl, (pu3ndeckne M XUMHYECKHE CBOWCTBA. TOKCHMYHOCTH (peHona.
[Ipumenenue ¢eHoma.

Anpnierunbl U kemohwvl. DopMabIeTH], aleTalbACTH: CTpOeHUE, QU3NYeCKHe U XUMHUYECKHUE
CBOIiCcTBa (peaKkny OKUCIEHHS 1 BOCCTAHOBIICHNS, KAUECTBEHHBIE PEAKIIH), TOydYeHNe U IPUMEHEHHE.

OOHOOCHOBHBIE TIpelieNibHbIE KapOOHOBBIE KHCIOTHL. MypaBpHHAsE ¥ YKCYCHasi KHCIIOTHI:
cTpoeHHe, (DM3MYECKHEe W XHMHYCCKHE CBOMCTBa (CBOMCTBa, OOMIME IS Kilacca KHCIOT, PEaKIIHs
sTepuuKannm), MoaydeHne u npuMeHeHne. CTeaprHOBas W OJIEMHOBAs KHUCIOTHI KaK MPEICTABUTENN
BBICIINX KapOOHOBBIX KUCIIOT. MBLTa KaK COJIM BHICIITNX KapOOHOBBIX KHCJIOT, HX MOIOIIEe JeiCTBIE.

Croxxasle 2QUPH KaK IMPOU3BOIHBIC KapOOHOBBIX KHCIOT. [ MIpoiu3 CIOXHBIX 3¢upoB. JKuphL.
T'unponus sxupos. IIpumeHenre )kupoB. buosorudeckas poJib JKUPOB.

YrieBoapl: cocTaB, KiIacCH(pUKAlWs YriIeBOAOB (MOHO-, OU- W TONWCaxapwisl). [roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHS MOJIEKYJBI, (pr3MYecKkne M XMMHYECKHE CBOWCTBA
(B3ammopeticteue ¢ ruapoxcupomM Memm(ll), oxucieHne amMMuadHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TIOKO3bI), HaXOXJICHWE B MPHUPOJE, MPUMEHEHNE, OMOIOTHYECKasi POb.
®oTtocuHTe3. PPYKTO3a KAK U30MEP ITIFOKO3BL.

Kpaxman w memmono3a Kak NOpUponHble momuMepbl. CTpoeHHe KpaxMmana W IeJUTIONIO3BL
dusnveckrie 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIPOIH3, KaueCTBEHHAS PEAKIIHS C HOJIOM).

DKCTepUMeHTaIbHBIE METOIbI N3YYCHHUS BEIIECTB M X MPEBpAIllEHU: TpOBeeHNEe, HAOII0IeHNE
W OIMCaHWe JEMOHCTPAlMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIUH OJHOATOMHBIX
crupToB (OKKcIeHne dTanona okcuaom meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOEHCTBYE TIUIEpUHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCIeHHWE aMMHAYHBIM pPacTBOpoM okcuzpa cepebpa(l) u
rugpokcunom meau(ll), B3ammopelcTBHe Kpaxmalla ¢ HOIOM), HPOBEICHHE MPAKTUYECKOW pabOTHI:
CBOICTBA pacTBOpa YKCYCHOH KHCIIOTHI.

Pacuérneie 3anaun.

Bbruucnenus mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBa HCXOJHOTO
BEIIECTBA WMJIM MPOAYKTA PEaKIMU MO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OIHOTO M3 MCXOTHBIX
BEIIECTB WM MPOIYKTOB PEAKIIHN).

A3zoTcozepxKaie OpraHnuecKiue CoeAMHEHHS.

AMUHOKHUCIIOTBI Kak aM{QOTepHble OpraHuYeckue coequHeHus. duszndyeckne W XUMHUUYECKHUE
CBOWCTBa aMUHOKHUCIIOT (Ha MpUMepe TIunrHa). bronornveckoe 3HaueHue aMHHOKHCIOT. [lenTuabt.

benku kak npupoIHBbIE BEICOKOMOJIEKYIISIpHBIE cOeqUHEHM. [lepBiuyuHas, BTOpUYHAS W TPETHYHAS
CTPYKTypa OeNkoB. XMMHUYECKHE CBOWCTBA OCIIKOB: TUAPOIIH3, JACHATYpAIHs, KAaueCTBEHHbBIE PEaKIIMU Ha
Oenku.

OKcrepuMeHTaNbHBIE METOJIBI N3yUeHHS BEIIECTB M WX MPEBpallleHui: HaOMII0JIeHUE W OTHCaHKe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYpalus OENKOB IPH HATPEBaHWH, [IBETHBIE PEAKIIUK OEITKOB.

BbicokomoJieKyIsIpHbIE COeTUHEHHS

OCHOBHBIE TIOHSITHS XUMHH BBICOKOMOJICKYJSIPHBIX ~ COEIMHEHUI: MOHOMEp, MOJHMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPU3AINH, CpPeIHss MOIeKylspHas Macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — TIOJIMMEPHU3AIIHS U TIOJIMKOH ICHCAIHS.

OKCIIepUMEHTANbHBIE METOJbl HW3YyUEHHMsS BEIIECTB M HMX NPEBPALICHUH: O3HAKOMJICHHE C
o0pasiamu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HU3y4YeHUH opraHudecko xumuu B 10 Kiacce
OCYIIECTBISETCS Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHM, TaK W TMOHSTHUH,
SIBIISFOLIIUXCS CUCTEMHBIMH JISL OT/IEBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TOHATHUS: SBIICHUE, HAy4YHBIH (DakT, rumoresa, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KiacCHpUKauus, TMEePUOJANYHOCTb, HAONIOACHUE, UW3MEpPEHHE, OSKCIICPUMEHT,
MOJEITUPOBAHUE.

®dusuka: martepus, DHEpPrus, Macca, aroM, JJIEKTPOH, MOJIEKYJa, 3HEPreTHYECKHN YPOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSIHHE BELIECTBa, (pU3MYEeCKHe BEIMYMHBI M COUHMLBI HX
U3MEPEHHS.

Buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BemlecTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKH, YII€BOABL, )KUPHI, HEPMEHTEHI).



I'eorpadus: MuHepabl, ropHbIE TOPOIBI, TIOJIE3HBIE HCKOIIAEMbIC, TOIUIUBO, PECYPCHI.

TexHomorys: TNHINEBBIE MPOAYKTHL, OCHOBBI PAIMOHAIBHOTO THTAaHUS, MOIOIIHE CPEACTBA,
JIEKapCTBEHHBIE W KOCMETHYECKHE TIIpenapaThl, MaTepHallbl W3 HMCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.

11 KVIACC
OBLIAA U HEOPTAHUYECKASA XUMUS

TeopeTnyecKue 0CHOBbI XUMUH

XUMHYCCKHH 3JIeMeHT. AToM. SImpo aroMa, M30TONBL. DIIEKTPOHHAs 0001049Ka. DHEPTeTHICCKUE
YPOBHH, TMOXYPOBHH. ATOMHBIC opOutanu, S-, P-, 0- smementhl. OCOOCHHOCTH pacHpeneieHHs
ANIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJEMEHTOB IEPBBIX UETHIPEX MEPUONOB. OIIEKTPOHHAS
KOH(UTYpanus aTOMOB.

Tlepuonuueckuit 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHTtoB [[. M. MeHneneena.
CBs13b IEPUOIUICCKOTO 3aK0HA U Ileproauieckoil cucTeMbl XUMHYecKuX dyeMeHnToB [[. M. Menneneena
C COBPEMCHHOH TEOpPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB XHMHYCCKHUX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOXHBIX BEIIECTB MO TPYIaM W IMepuoiaM. 3HaUCHHE
MIEPUOAMYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMUYECKast CBA3b. BHUIBI XUMUYECKOW CBS3M (KOBAJIEHTHAS HEMOJSIPHAS U
MOJISIpHASL, WOHHASA, MeTautmdeckas). MexaHm3Mbl OOpa30BaHWS KOBAJICHTHOW XHUMHYECKOW CBSI3U
(oOMeHHBIN W TOHOPHO-aKIENTOPHEIN). Bomopomuas cBs3b. BaneHTHOCTB. DNEKTPOOTPHUIIATENEHOCTS.
Crenenb okucieHus. IOHBI: KATUOHBI U AaHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
THuMBl KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIIETKY.

Ilonsatre o nucHepcHBIX cucTemax. VICTUHHBIE W KOJUIOMIHBIE pPacTBOphl. MaccoBast 1o
BEIIECTBA B PacTBOPE.

Knaccudpukanus HeopraHMUecKHMX coequHeHUi. HoMmeHknaTypa HEOpraHMYeCKHX BEIECTB.
I'enerudeckast cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIIUX K Pa3IMYHBIM KiaccaM.

Xummueckas peakuusi. Knaccnpukanyus XMMUYECKUX peakUuil B HEOPraHWIECKOW U OpraHnYecKoit
XUMHH. 3aKOH COXpaHEHHS MacChl BEIECTB, 3aKOH COXPAaHEHUS M INPEBpallleHUus SHEPruH IpHU
XUMUYECKUX PEaAKITUSIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IM4YHbIX (pakTopoB. OOpaTuMBbIe peakui. XUMHUYECKOe
paBHOBecue. DakTOphbI, BIMAIOIIME HA COCTOSSHAE XUMUYeCcKoro pasHoBecus. [Tpunnun Jle larense.

OnexTponutndeckas auccoruanys. CuiabHble U cialOble IeKTpoauThl. Cpesia BOAHBIX PacTBOPOB
BEIIECTB: KHCTasl, HeHTpaibHasd, MeI0YHasl.

OKHCANTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCTepUMEHTaJIbHbBIE METOJbl M3YYEHHs BEIIECTB M MX MpPEBpallleHUil: JEeMOHCTpalus TaOuIl
«lleppoguueckas cucrema xumuueckux onemeHtoB JI. M. MenneneeBa», H3ydeHHE MOJENEH
KPUCTAJUIMYECKUX PEMIETOK, HAOIIOMCHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(pa3noxeHue TMEpoKCHIa BOJAOpPOJa B MPUCYTCTBUM KaTalW3aTopa, OIpENeNeHHE Cpebl PacTBOPOB
BEIIECTB C TMOMOIIbI0 YHHUBEPCAIBHOIO WHAMKATOPA, PEaKMH HMOHHOTO OOMEHa), TNPOBEICHUE
MPaKTHYECKOH paboThl « BrusHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOH pPEaKIIun».

PacuértHrle 3agaun.

Pacuétbl mo ypaBHEHUSIM XUMHYECKUX pEaKIHUi, B TOM 4YHUCJIE TEPMOXUMHUYECKHE PACUETHL,
Pacy€Thl C UCIOIB30BAHUEM MOHSITHUS «MACCOBAsI IOJIA BEILIECTBAY.

Heopranuyeckast xummus

Hewmeramnsl. [lonoxxenue HemeramioB B [lepuonnueckoit cucteme xuMmuueckux sneMentoB 1. U.
MenpneneeBa 1 OCOOCHHOCTH CTpOeHHS aToMoB. Dusnyeckne CBOHCTBA HEMETANJIOB. AJUIOTPOIUS
HEMETaJJIOB (Ha MpUMepe KUCIIopoa, cepsl, pocdopa U yriaepoaa).

XUMUYeCKHe CBOMCTBA BAKHEHUIINX HEMETAIUIOB (TalOT€HOB, Cephl, a30Ta, ¢ochopa, yriepoaa u
KPEMHHUS) U UX COSIMHEHUH (OKCUIOB, KHCIOPOACOACPIKAIINX KACIOT, BOAOPOIHBIX COSTUHEHHUH).

IIpuMeHeHre BaKHEHIITNX HEMETAIIOB U UX COCAMHEHUM.

Mertamnbl. [lonoxenue metamnoB B Ilepuoanueckod cucreMe XuUMUYECKUX aneMmeHtoB J[. .
MenpeneeBa. OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000J0YEK aToOMOB MeTayuioB. OOmme (Gpunveckue
cBoiicTBa MeTaioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUYECKUN s HAMPS>KEHUA METaIOB.



XVWMUYECKHE CBOWCTBA BAXKHEHIIUX METAUIOB (HATPHM, KaJWW, KaJdbIMid, MarHWW, aTrOMUHUM,
IIUHK, XPOM, JK€JI€30, MEJIb) i UX COeTUHEHHH.

OO6mue crmocoObl MOTyYeHUs MeTalIoB. [IprMeHeHrne MeTaIoB B OBITY U TEXHHUKE.

OKCTepUMeHTaIbHbIE METOJABl HM3Y4YEHHs BEIIECTB W WX NPEBpAIICHU: W3y4YeHHE KOJUICKIIUU
«MeTammsl M CIIaBbl», 00pa3lOB HEMETAUIOB, PEIICHHE JKCIIEPHMEHTAIBHBIX 33/1ad, HaONrofeHne u
OTHCaHWE JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATIOMUHUS C
pacTBOpaMu KHCJIOT U IeJI0Uel, Ka4YeCTBEHHBIE PeaKIMy Ha KATHOHBI METAJUIOB).

PacuérHeble 3agaun.

Pacuérel macchl BemecTBa Wi 00bEMa ra30B MO0 M3BECTHOMY KOJMYECTBY BEIECTBA, MAcCe HIIH
00BEMY OIHOTO M3 YYaCTBYIOUINX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTIH OTHO M3 BEIIECTB NMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumum B oOeCIEUYCHHH 3KOJIOTHYECKOW, JHEPreTUIECKOM W IHINEBOH OE30IacHOCTH,
pa3BUTUN MeTUIMHEL. [[0HsITHE 0 HAyYHBIX METO/AX MMO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHIA.

IIpencraBienns 00 OOMIMX HAYYHBIX NPUHIMIAX MTPOMBIIUIEHHOTO TOJMYYeHHS BaKHEUIIIHX
BEIIIECTB.

UemoBek B MHpEe BEIIECTB W MaTEpHajoOB: BaKHEUIWIE CTPOUTENBHBIE MAaTepHalbl,
KOHCTPYKIITHOHHBIE =~ MaTEpHalbl, KpacKd, CTEKJO, KepaMuKa, MaTepuanbl Ui SIeKTPOHUKH,
HaHOMaTepHaibl, OPraHUIEeCKHE U MIUHEPAIbHBIC yI00PEHHUS.

XuMusi U 370pOBBE UENOBEKa: MpaBWiIa HMCIIONB30BaHUS JIEKAPCTBEHHBIX IIPETapaToB, MpaBHiIa
0€30MMacHOr0 UCIOIB30BaHMSI ITPEIapaTOB OBITOBON XUMUH B IIOBCEIHEBHOM KU3HU.

MexnpeIMETHBIE CBSI3H.

Peanuzanusi MeXIpeqMETHBIX CBs3EH MpH HM3ydeHHH OOIIeH M HeopraHuyeckoil xumuu B 11
KJIACCE OCYIIECTBISCTCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYUYHBIX IOHSATHH, TaK U
MIOHSTHUH, SIBISIFOITNXCSI CHCTEMHBIMU JJI OTACIBHBIX IMIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me eCTeCTBCHHO-HAyuYHbIC TOHATHS: HAyYHBIH (DakT, TUIIOTE3a, 3aKOH, TCOpHs, aHaJu3,
CUHTE3, Kiaccu(ukamus, MEepHOAMYHOCTh, HAOJIOJACHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE, WU3MEPCHUE,
SIBJICHHE.

Odusnka: Marepus, DJHEpPrus, Macca, aToM, OJJEKTPOH, MPOTOH, HEHUTPOH, HOH, W3O0TOII,
PaJIMOaKTUBHOCTh, MOJICKYJIA, YHEPTETUYCCKUI YPOBEHB, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE
BeIIeCTBa, (U3NYCCKUE BEJITUUMHBI U CIMHHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: xiaerka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHTHI, BUTAMUHBI,
00MeEH BEIIECTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIE IOPOJIbI, TOJIE3HBIC HCKOMIAEMBIE, TOTLUTUBO, PECYPCHI.

TexHONMOTHA: XUMWYECKash MPOMBIIUICHHOCTh, METALTyPrus, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepPUaJOB, CEJILCKOXO3HCTBEHHOE MPOU3BOJCTBO, MHUINEBAs MPOMBIIUICHHOCTh, (QapMaleBTHUSCKas
MPOMBITIUICHHOCTh, TIPOU3BOJICTBO KOCMETHYECKUX TIPETapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, JJICKTPOHHAS IPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHUU HA BA30BOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYHYaIOMIMMUCS MPOrpamM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METalmpeAMETHBIM M MpeaMeTHhIM). HayuHo-
METOANYECKON OCHOBOH il pa3paOOTKW IJIaHUPYEMBIX pe3yJbTaTOB OCBOCHHUSI MPOTPaMM CPEIHETO
o0riero o0pa3zoBaHus ABJSETCS CHCTEMHO-JCATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJ0M B CTPYKTYpPE JIMYHOCTHBIX PE3YIbTaTOB
OCBOCHHMSI TpenMeTa «XUMHS» Ha YPOBHE CpEAHEro oOmero oOpa3oBaHMs BBLACICHBI CIIEAYIOIINE
COCTaBJISOLINE!

Ooco3HaHHWe OOyYaroIUMKCS POCCHUICKONH TpPaKAaHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHHIO;

HaJIM4YMe MOTHBAIMH K 00YYEHUIO;

LeNICHANpPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHWH JUYHOCTH Ha OCHOBE KITFOUEBBIX
HEHHOCTEH U UCTOPUYECKUX TPAAUIHHA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh W CIOCOOHOCTh OOYYaroOIIMXCS PYKOBOJACTBOBATBCSI B CBOCH JIEATENBHOCTH
[EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPUCYIIMMH LEIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me TPaBOCO3HAHMS DIKOJOTMYECKOH KYJIBTYPBl M CIIOCOOHOCTH CTaBUTH IIETH U CTPOMUTH
JKU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTAaThl OCBOCHMS IMpeaMeTa «XUMHs» AOCTHIaloTCsA B C€AMHCTBE Y4eOHOH M
BOCIIMTATENBHON JESATEIBHOCTH B COOTBETCTBHH C TYMaHHCTHYECKHUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOTO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMH M IpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIIO3HAHHS,
CaMOPa3BUTHS ¥ HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH O0yYarOIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XUMHSD» OTPaKaloT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHON M MPAKTUYECKOH AEATEJbHOCTH 0OydYaloMKXCcs MO peann3aluy MPUHATHIX B 00IIECTBeE
LEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOr0 BOCIIMTAHMS:

0CO3HaHHUS 00YYaIOMIMMUCA CBOMX KOHCTHTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaKECHHUS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHUS O COLMAIBHBIX HOPMaX U MPAaBUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIBbHOCTH HPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 3371a4, BBIMOJIHEHUH XUMHYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY M apryMEHTHl APYTHX IpH
aHaJIM3€ Pa3IMYHbIX BUJIOB yUeOHON AEATENTbHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA !

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPHYECKOMY 1 HAYYHOMY HACIIEIHIO OTEUECTBEHHON XUMUM;

YB@KEHHUs K TPOLECCYy TBOpYECTBA B OOJIACTH TEOPHHM M NPAKTHUYECKOTO NMPUMEHEHHUS! XHMUH,
OCO3HAHMS TOTO, YTO JOCTMXKEHHUS] HAayKH €CTb PE3yNbTaT UINTENbHBIX HAOMIOJEHUH, KPOMOTIUBBIX
SKCIIEPUMEHTAIBHBIX TONCKOB, IIOCTOSHHOTO TPYAa YUYEHBIX U MPAKTHKOB,

WHTEpeca W MO3HABATEIHHBIX MOTHBOB B TOJYYEHHH M TOCIEAYIONIEM aHann3e WH(GOPMAIUU O
MEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OIIGHUBATh CUTYallMH, CBSI3aHHbIE C XHMHYECKAMH SBICHUSMH, W INPHHAMATH
OCO3HaHHBIE PEIIEHHSI, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYIKH CBOWX TOBAPHILEH C TO3UIINKA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBHNA ITHX MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBb:



NMOHUMAaHUsl IIEHHOCTeW 3J0poBOro W 0Oe3omacHOro o0pa3a JKWM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY U TICHXHYECKOMY 370POBbBIO;

COOIIOIeHNs TIPaBHJI 0€30MIaCHOTO OOpalleHns C BEIIECTBAMU B OBITY, IOBCEJHEBHOM XKU3HU U B
TPYJOBOH €ATENBHOCTH;

MOHUMAaHUsl [ICHHOCTH TMPaBWJ MHIMBHIYaJbHOTO M KOJUJIEKTHBHOI'O 0E30MacHOTO MOBEACHHS B
CUTYaLUAX, yTPOXKAIOIINX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHMSl TOCIEACTBUH W HENpUSATHS BPeOHBIX NPUBBIYEK (YMOTpeOIeHUS  ajKoroJs,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHUA:

KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
TMIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4YacTHE B PEIICHMU MPAKTHYECKUX 33]a4 COLMATbHON HaIlpaBIEHHOCTU
(B pamMKax cBOEro Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY W3YUCHHIO Mpodecchuil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPeMETHBIX 3HAaHUM [0 XUMUH;

YBa)XEHHUA K TPYAY, JIOJAM TpyJia U pe3ysbTaTaM TPyAOBOM IeSTeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYAIBHON TpaeKTOpUU 0Opa3oBaHus, Oymyiei
npodeccu M pealn3alii COOCTBEHHBIX JKM3HECHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTpeOHOCTEH 00111ecTBa;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMSI:

9KOJIOTMYECKH LIeJIECOO0Pa3HOro OTHOLICHUS K NPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHMS KU3HU
Ha 3emiie;

NOHUMAaHUSl TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOoOJeM, BIMSIHHUS 3KOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEbL;

OCO3HaHHS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JAOCTM)KEHUH XHMMHUHM Ui PEIIEHHs BOIPOCOB
paIOHAIBHOTO IPUPOAONOIB30BaHMS;

AKTHBHOTO HENPUATHS ACHCTBUI, NMPUHOCAMIMX Bpel OKpYXKarolleld MPUPOJHOU cpele, YMEHUs
NPOTHO3UPOBATh HEOJATONPHUITHBIE 3KOJOIMYECKHE IIOCIEACTBUS NPEANPUHUMAECMBIX ACHCTBUH U
MPeOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHUYECKOTO MBIIIIEHHS, IKOJIOTHIECKON KYJIBTYPBI, ONBITA JEATEILHOCTH
9KOJIOTUYECKONW  HAINPAaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBaTbC MMM B  IIO3HABATEIBHOM,
KOMMYHHKATUBHOH M COLMAIbHOM MPAaKTHKE, CIIOCOOHOCTM M YMEHHsS aKTUBHO IPOTUBOCTOSTH
uaeonoruu xemohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayK{ M 00IIeCTBEHHOM NMPaKTHKH;

NOHUMAaHUs cnenn(UKN XMMUHM KaK HayKH, OCO3HaHMA €€ poiy B (OPMHUPOBAHUN PALIMOHATIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM LEIOCTHOIO MPEACTABICHUSI 00 OKpYXKAloIeM MHUpE KaK O €IHHCTBE
NPUPOAbI M YeJIOBEKa, B MO3HAHWM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MPOoOJieM COXpaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JJII COBPEMCHHOW ITMBWIIM3AIIMU: B €€
TYMaHHUCTHYECKOI HAINpaBI€HHOCTH W BAXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaT€pHaIbHOW KYJIbTYpPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHUECKO,
MUIIEBON M HKOJIOTHYECKON 0e30MMacHOCTH, B PAa3BUTHH MEIHUIMHBI, 00ECTIEYeHNH YCIOBUH yCIIEITHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KKIOTO WiieHa 00IIecTBa;

€CTEeCTBEHHO-HAyYHOUW IPaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHMSA, NCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIL30BAaTh TMOJyYaeMble 3HAHHS JUIsS aHAU3a U OOBSCHEHUS
SBIIEHUI OKPYXXAIOIIET0 MHUpPa W TPOHUCXOIAMMX B HEM W3MEHEHWH, YMEHHS JelaTh OOOCHOBAaHHBIC
3aKIIFOYEHUs] Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C IETbI0 MMONyYeHHS JOCTOBEPHBIX
BBEIBO/JIOB;



CIOCOOHOCTH CaMOCTOSITEIIPHO WCIIOJIB30BaTh XMMHUYECKHE 3HAHUS IS PEIIeHUs MpolieM B
PCATbHBIX )KU3HCHHBIX CUTYAIIHsIX;

WHTEpeca K MO3HAHUIO U MCCIICIOBATEIBCKOM JeSITSIILHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HETPEPHIBHOMY O0OpPa30BaHUIO U CaMOOOpPA30BaHHIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUU C )KH3HCHHBIMU IMOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TPYJla B pa3JIMYHBIX cepax MpodecCuoHaIbHON ACATEIBHOCTH.

METANPEJIMETHBIE PE3YJbTATDBI

MerTamnpenMeTHble pe3ylbTaThl OCBOCHUS Y4YeOHOTro mpenMeTa «XUMUs» Ha yYPOBHE CPEIHETO
o01mero 06pa3oBaHUs BKIIOYAIOT:

3HaYMMble Ui (OPMHUpPOBAHWS  MHPOBO33pPEHUS  OOydarOMUXCAd  MEKIUCIUILUTUHAPHBIC
(MexXnpeIMeTHbIC) OOIICHAYYHBIC TOHSATHS, OTPAXKAIONIME IEIOCTHOCTh HAYYHOM KapTUHBI MHUpa |
cnenu(pUKy METOJIOB IMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsl, BEIIECTBO, SHEPT U,
SIBJICHUE, TPOIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHIIMII, THUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
UCCIieI0OBaHue, HAOII0ICHHIE, U3MEPCHIUE, SKCIICPUMEHT U IPYTHE);

VHHBEpCaJbHbIC Y4eOHbIC JEHCTBHS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETyJSTHBHBIC),
obecrieunBaroniyie (popmMupoBaHue (YHKIIMOHATBHOW T'PAMOTHOCTH U COIMUAIBHOW KOMIICTCHIIUU

oOyJaronmxcs;

CII0COOHOCTH 00y4Jaromuxcst UCTIONIH30BaTh OCBOCHHEBIC MEXTUCIUTUTHHAPHBIE,
MHPOBO33pEHYECKUE 3HAHHS M YHHBEpCaJbHBIC y4eOHbIC AEHCTBUS B IO3HABATEIHFHON M COLMAIBHON
HpaKTHKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXalOT  OBIAJCHWE  YHUBEPCAIbHBIMH  YYEOHBIMU
MO3HABATENFHBIMA, KOMMYHUKATHBHBIMU U PETYIATUBHBIMH JCHCTBUSIMU.

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TEHCTBUSAMM:

1) 6a3oBble JIOorMYeCKHe J1elicTBUSA:

CaMOCTOSITENHHO (hOPMYIIMPOBAThH M aKTYaIIN3UPOBATh POOIIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OTPECIATh LS JCITEIbHOCTH, 3a/aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTHU C IMOCTABJICHHLIMU LICIIAMU,

HCIIOJIb30BAaTh IMIPpHU OCBOCHUN 3HaHUHN HpI/IéMI)I JIOTUYECKOTI'O MBILNIJICHUSA — BBIACIIATE XapaKTCPHBIC
IIPpU3HaKH HOHATHUH U YCTaHaBJIMBATh WX B3aMMOCBA3b, UCIIOJIB30BATH COOTBETCTBYIOUIWE TMOHATUA JJId
00BSACHEHHS OT/ICIIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHU JIJIsI KlTacCU(UKAIMU BEIECTB U XUMHUYECKUX PEAKIINH;

YCTaHaBJIUMBATh NPUIUHHO-CJICACTBCHHBIC CBA3U MCKIAY N3y4aCMbIMU ABJICHUAMU,

CTPOUTH JIOTMYECKHE pacCyXJeHUs (MHIyKTUBHBIE, HETyKTHUBHBIC, IO AHAJIOTWH), BBIABIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKJIIOUEHUS;

IMPUMCHSATH B IIPOLICCCE MO3HAHUA, UCIIOJIB3YEMbBIC B XUMHUU CHUMBOJIMNYCCKUEC (3HaKOBLIe) MOJICIIH,
MpeoOpa3oBLIBaTh MOJICIBHBIEC MPEACTABICHUS — XUMUYECKUNA 3HAK (CUMBOJI) DJIEMEHTA, XUMHUYECKas
dbopMmyiia, ypaBHEHHE XUMHUECKOM pEeakliy — IPU PEHICHUH YUEOHBIX MIO3HABATEIBHBIX U MPAKTHUESCKUX
3ana4, NpUMCHATL Ha3BAHHBIC MOJCIIBHBIC TPCACTABICHUSA IJId BBIABJICHUA XapaKTCPHBLIX ITPHU3HAKOB
N3y4ac€MbIX BEIICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6azoBble HCCIeI0BATEILCKHE € CTBUA:

BJIaACTb OCHOBAMH METOJ0B HAYYHOI'O IMTO3HAHUA BEIIECTB U XUMHUYCCKUX peaKuHﬁ;

(dhopMyIMpOBaTh LEJIU M 3a/a4d MCCIICIOBAHMSI, UCIIOIb30BATh MOCTABJICHHBIE U CAMOCTOSATEIBHO
C(bOpMy.HPIpOBaHHBIe BOIIPOCBI B Ka4Y€CTBC HWHCTPYMCHTA IIO3HAHHUA W OCHOBBI JIA (1)OpMI/IpOBaHI/I$I
THUIIOTE3BI 110 IPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CY)K,Z];eHI/II‘/'I;

BIQJICTh  HaBBIKAMH  CaMOCTOSATEIBHOTO IUIAHMPOBAHUS W MPOBEICHUS  YUYECHUYECKHUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HAOMIOAAaTh 3a XOJOM IMPOIECcCca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 00OOIIEHNSI U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yNIbTATOB UCCIICIOBAHNUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJICNIaHHON padoTe;



npruoOpeTaTh OMBIT YUYEHHMYECKON MCCIICAOBATENbCKOM W MPOEKTHOH NESATENbHOCTH, HPOSBISATH
CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY MOWCKY METOJOB PEIeHHs MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHBIX METOAOB IT03HAHHUS.

3) padora c uHpopManmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAaX HWH(opMmanmu (HayyHO-TIOMyJSApHAs JHTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHbIe MocoOusi, pecypcsl MHTepHETa), aHATM3UPOBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHHWBAaTh €€ JOCTOBEPHOCTH U
HEIIPOTUBOPEYHBOCTS;

(bopMynHpoBaTh 3alPOCHl U MIPUMEHSITH Pa3IMYHbIE METOABI IIPH MOUCKE U 0TOOpe MHPOPMAIUH,
HEOOXOIUMOM JUIs BBIMTOJTHEHUS YUE€OHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCMOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHH H
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMalbHYI0 (opMy mpeacTtaBieHus HHGopManuu (CXEMBI,
rpad Ky, AUArpaMMBbl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WHOpPMAIUCH:
NPUMEHATh MEXKIMpeaMeTHble ((U3UUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (POpMYIIHBL,
ab0peBUaTypbl, HOMEHKIIATYDY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMUYECCKHIE CPEICTBA HATIISITHOCTH.

OBnajeHHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1€ICTBUSIMU:

3a7aBaTh BOMPOCHI 1O CYHIECTBY OOCY)KIaeMOi TEeMbl B XOH€ JHajora W/WIH JUCKYCCHH,
BBICKa3bIBaTh MW, (HOPMYIMPOBATH CBOU IPEIJIOKEHHUS OTHOCHTEIBHO BBIIOJHEHHS NPEIIOKEHHON
3a/1a4y;

BBICTYNaThb C MpPE3CHTAlMEl pe3yabTaTOB IIO3HABATENBHOM NEATENBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEIBHO MIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIIOJHEHUH XHMHUYECKOIO 3KCIIEPHMEHTA,
NPaKTUYECKONW pabOThI IO UCCIIEIOBAHUIO CBOWCTB W3yYaeMbIX BEIIECTB, peain3aliy y4eOHOro MpoeKTa
1 GOPMYNHPOBATh BBIBOJBI 110 PE3yJIbTaTaM NPOBEAEHHBIX UCCIEIOBAHUM MTyTEM COTTIACOBAHMS MO3HULIUH
B X0J1€ 00CYXIeHUsI 1 00MEHa MHEHUSIMH.

OBnajeHue yHUBEPCAIBHBIMHI PeryJIATHBHBIMH JeHCTBUSIMM:

CaMOCTOSTEIBHO MJIaHUPOBATH M OCYIIECTBIIATH CBOK MO3HABATEIBHYIO JIEATEIBHOCTD, ONPEACIIAs
e menM W 3a1add, KOHTPOJIMPOBAaTH M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh MpEAaracMbli
ITOPUTM JAEUCTBMH NpPU BBIIOJHEHWH Y4YeOHBIX M HCCIEAOBATENbCKHUX 3a/ad, BhIOMpaTh HambOoiee
3¢ ¢eKTUBHBIA CcITOCO0 MX PEHICHHUs ¢ y4ETOM MOJTYYEHHUs] HOBBIX 3HAHMM O BELIECTBAX M XUMHUYECKHX
peaxknusx;

OCYILIECTBIATH CAMOKOHTPOJb CBOEH IEATEIILHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

INPEJMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas XUMHUSD» OTPaKaroT:

c(hopMUPOBAHHOCTh TIPEACTABICHUNA O XUMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOMN
KapTHUHBI MHPa, POJIM XMMHUHU B MMO3HAHWH SBJICHUNA TPUPOABI, B (POPMHUPOBAHUHN MBIIUICHUS U KYJIbTYDPbI
JTUYHOCTH, €€ (QYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIWUMOHW JJIsl pelleHHs MPaKTUYeCKUX 3aJad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BJIAZICHUE CHCTEMON XMMHMUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOLINE IOHITUS
(XMMUYeCKHIl ~ 3JeMEHT, arToM, DJJEeKTpOHHas o00o0Jl0uKa aroma, MOJIeKyJia, BaJIEHTHOCTH,
AJIEKTPOOTPHIIATEIBHOCTh, XUMHUECKAsl CBsI3b, CTPYKTypHas Gopmyna (pa3B€pHyTas M COKpaniéHHas),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIN OO0BEM, YIJICpOAHBIM CKeleT, (yHKIMOHAIbHAS IpyIia, pajukal,
M30MEpUs, U30MEPBI, TOMOJIOTUYECKUH psA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOAEp Kallue
COCIMHEHMsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUs); TEOPHH H
3aKOHBI (TEOpHUsl CTPOCHMsI OpraHmueckux BemecTB A. M. ByTnepoBa, 3akoH coXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHX SBJICHUH, (PaKTOIOTUIECKUE CBEACHUS O



CBOWCTBAx, COCTaBe, MOJIYYCHHUH M O€30MAaCHOM HCIIOJIb30BAHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUUECKON ACATETFHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBIBISITH XapaKTEpPHbIE NPU3HAKH IOHATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, HCIONB30BaTh COOTBETCTBYIOIIUE TIOHATHS IPH ONHCAHUM COCTaBa, CTPOCHUS U
NpEeBpaLICHUH OPraHnYeCKUX COCIMHEHHIA;

c(OpMHUPOBAaHHOCTh YMEHHUH HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY [JISI COCTaBIICHHS
MOJIEKYJISIDHBIX WU CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOW) (OPMYNT OpPraHMYECKUX BEIIECTB M
YpaBHEHUH XUMHYECKHX pEaKIMi, H3rOTaBIMBaTh MOJIEIH MOJEKYJ] OpPraHHYECKHMX BEIECTB IS
WITIOCTPALIMU UX XMMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHMH YCTaHABIMBAaTh IPUHAJIEKHOCTh HM3YYCHHBIX OpPraHUYECKUX
BEIICCTB M0 UX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/Tpymie COeIWHEHUH (yTIeBOIOpOIbI,
KHCJIOPOJl U a30TCOACPKAIUe COSANHEHHS, BEICOKOMOJIEKYIISIPHBIE COCIMHEHUS), AaBaTh UM Ha3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpuUBOAUTH TpUBHAJIbHBIC Ha3BaHMS OTACITBHBIX
OpraHWYECKUX BEIIECTB (ITWJIEH, MPONWICH, aleTHIeH, JTHICHTJUKONb, TIUIEPHH, (EHOI,
dopmanbreruy, amneTalblerHl, MYypaBbHUHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KHCJIOTA, TIII0K03a, PPYKTO3a, KpaxMall, LEeJIT0I03a, TIUIKH);

c(OpPMHUPOBAHHOCTh YMEHHS OTIPEACISITh BHBl XUMUYECKOH CBSI3H B OPraHUYECKUX COCITUHECHHUSX
(onuHApHBIC ¥ KpaTHEIE);

c(OpMHUPOBAHHOCTHh YMEHUS IPUMEHSATH TOJ0KEHUSI TEOPUHN CTPOSHHS OPraHUYEeCKUX BEHIeCTB A.
M. ByrtiepoBa s OOBSCHEHHS 3aBHCHUMOCTH CBOMCTB BEIISCTB OT MX COCTaBa WM CTPOCHHUS; 3aKOH
COXPAHEHHS MaCChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (pU3NUECKHE U XUMHUYECKHE
CBOWCTBA TUIMYHBIX MPEACTAaBUTENEH PA3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUICH,
MIPOMWIICH, aleTWwieH, Oytamauen-1,3, meTmnOytaauneH-1,3, OeH30J7, METaHON, 3TAaHOI, STHICHTIUKOIb,
JIMLEpHUH, (EHOIN, aleTalbAerH, MypaBbHUHAs M YKCYCHasl KHCJIOTHI, TJIIOKO3a, Kpaxmal, LeJUI0J03a,
aMHHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBaTh TE€HETHYECKYIO0 CBsI3b MEXIYy HHUMH YypaBHEHUSIMH
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yrojib), CIOCOObI HX TMEpPepadOTKM M MPAKTHYECKOE INPUMEHEHHE NPOSYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHH IMPOBOJUTH BBIYMCICHUS IO XUMHUYECKHUM YypaBHEHHUSIM (Macchbl,
00bEMa, KOJMYECTBa MCXOJHOIO BEIIECTBA WJIM MPOLYKTa PEAaKLUUH 10 M3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB WIH NPOLYKTOB PEAKILINH);

c(OpMHUPOBAHHOCTh yYMEHHH BIaAeTh CHUCTEMOH 3HAaHUH 00 OCHOBHBIX METOJAX HAYYHOrO
MO3HAHUS, HCIIONB3yEMBbIX B XHMHMU NPH H3YyYCHHH BELIECTB M XMMHUYECKHX SBICHUH (HaOmoneHwue,
U3MEpeHHe, HSKCIEPHUMEHT, MOJCIHPOBAHKE), HCIIONb30BAaTh CHCTEMHbBIE XUMHYECKHE 3HAaHUS s
NPUHATHS PELICHWH B KOHKPETHBIX JKM3HEHHBIX CHTyalusiX, CBS3aHHBIX C BEIIECTBAMH M HX
NPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHMH COONIONATh MNpaBHja IOJb30BAHMS XWMHUYECKOH MOCYIOH H
nabopaTopHbIM O0OpY/ZIOBaHHMEM, a TaKKe TNpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH IO BBITTOJITHEHUIO TA00PATOPHBIX XUMHIECKHUX OTIBITOB;

cOPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIMONHATh  XUMHYECKHA  IKCIIEPHMEHT
(IpeBparieHus] OpraHuvecKUX BEIECTB NPY HArPEBaHHU, [TOJNyYSHHUE STUIICHA W M3YYEHUE €ro CBOICTB,
Ka4eCTBEHHbIC PEaKIMU OPraHMYeCKHX BEIIECTB, JeHATypals OCIKOB INPH HArPEeBaHWH, IIBETHHIC
peakiuu OeJKOB) B COOTBETCTBHH C MTPABUIIAMHU TEXHUKH 0E30IMIACHOCTH MPU OOpAIlEHNH C BEIECTBAMH U
nabopaTopHbIM O0OPYZOBAaHHEM, IPENCTABIATh PE3YyJIbTAThl XUMHUYECKOTO JKCIEepHUMeHTa B (opme
3alUCH YPaBHEHWH COOTBETCTBYIOIIUX peaknmuid W (HOpMYJIHpPOBaTh BBIBOJABI Ha OCHOBE OTHX
pe3yIbTATOB;

chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH aHaJIM3MPOBaTh XHMHUYECKYH  HWH(pOpMaImio,
MOJIy4aeMyIO U3 Pa3HBIX HCTOYHUKOB (CpeAcTBa MacCOBOM MH(popMaruu, IHTEpHeT u Ipyrux);



c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHUYECKH 11eJIeCO00pa3HOro MOBEJCHUS B
OBITY W TPYJOBOH JESTENbHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3[0POBbSI M OKPYIKAIOIIEH MPHPOJHOMN
Cpenbl, OCO3HAaBaTb OINACHOCTb BO3JCHCTBUS HA JKHMBBIE OPIAHM3MBI OIPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMasg cMbicn mnokasatens I[IJAK, mosicHATH Ha mnpuMepax crnocoObl YMEHBIICHHS |
IIPEAOTBPALICHNS UX BPEAHOIO BO3IECUCTBHSI HA OPTaHU3M YEJIOBEKa;

JUTsL 00Y4aloOIIMXCs C OTPaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE NMPUMEHSITh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHU;

UL CIIeNBIX W cHa0OBHISMIIUX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh pPelbe(yHO-TOUCHHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMH4Ieckux Gopmyd.

11 KJIACC

[TpeameTHBIE pe3yabTaThl OCBOCHUS Kypca «O0mIas n HeopraHuuecKasi XUMUSD) OTPaXKaroT:

c(OpMHUPOBAHHOCTh MPEICTABICHUNA: O XWMHUECKOH COCTABISIOMICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUPA, POJM XUMHH B [TO3HAHWU SIBJICHUH MPUPOABI, B (OPMUPOBAHWUN MBINUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHATBHON TPaMOTHOCTH, HEOOXOIWMOW HJisl pelleHHs MPaKTUYeCKUX 3a1ad U
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOHOM cpere;

BJIa/ICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKJIOYAeT: OCHOBOIIOJIArarolliyde MOHATHS
(XMMHYECKHIA 2JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBIN 00BEM, BAJIEHTHOCTB, JIEKTPOOTPULIATENLHOCTh, CTENEHb OKHUCIEHHSA, XUMHUYECKas CBS3b
(xoBasyieHTHasI, MOHHAS, METAJUTUYECKas, BOJOPOJHAS), KPUCTAJUIMIECKAs PEIIETKA, TUIBI XUMHUYECKHX
peakUuii, pacTBOp, ANEKTPOIUTHI, HEIJIEKTPOJUTHI, SJIEKTPOJIUTHYECKAs AUCCOLUUALUSA, OKHUCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEaKINH, XUMHUIECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TEOPHS
ANEKTPOIUTUUECKON ucconanuy, nepuoandeckuil 3akon . 1. Menaeneepa, 3aK0H COXpaHEHUSI MacCChl
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAIICHUS YHEPTHH MPH XUMHUYECKHX PEaKIUIX), 3aKOHOMEPHOCTH,
CUMBOJMYECKUN SI3bIK XHMMHH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHHUMAaHHUSA
MPUYUHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOIOTUIECKHE CBEJIEHHUs O CBOMCTBAX, COCTaBE,
MONTyYeHUH W O€301acHOM WCIONB30BAaHUHM BKHEUINX HEOPTraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOH NEATEIbHOCTH YEIOBEKA,;

c(hOpMHUPOBaHHOCTh YMEHHWH BBISBISATH XapaKTepHbIE NPU3HAKH IOHSITUH, YCTaHABIMBATh HX
B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHITHS MIPU ONMMCAHUU HEOPTaHUYECKUX BEIIECTB U UX
MpEBpAILICHU;

c(hOpMHUPOBaHHOCTh YMEHHUI HCIONB30BaTh XUMUYECKYI0 CHUMBOJHMKY JUIS COCTaBJICHUS (OpMYI
BEIIECTB M YypaBHEHWH XWMHYECKHX peakiuii, cucremarmdeckyro HomeHknatypy (IUPAC) wu
TPUBHAJILHBIC Ha3BaHUS OTACITHHBIX HEOPTaHWYECKHX BEIIECTB (YrapHbI ra3, YriIeKUCIbIi ra3, aMMHUaK,
ranéHasi U3BECTh, HerameéHas U3BeCTh, MIUThEBAs COJIA, IUPUT U JIPYTHUE);

c(hOpMHUPOBaHHOCTh YMEHHUU ONPEJENATh BaJCHTHOCTb M CTENEHb OKHCICHHS XWMUYECKHX
AJIEMEHTOB B COCIUHEHMSX Pa3IMYHOIO COCTaBa, BHJ XUMHYECKOH CBs3M (KOBaJeHTHAs, WOHHaf,
METaJUINYECcKasi, BOAOPOIHAs) B COCAMHEHHSX, TUIl KPUCTAUTMUYECKONW PEHIETKY KOHKPETHOTO BELIeCTBA
(aTromHasi, MONEKyJsipHas, WOHHAs, METalJIMuecKas), XapakTep cpensl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COE/IMHEHU;

c(hOopMHPOBaHHOCTh YMEHWH YCTaHABIMBATH NMPUHAJICKHOCTh HEOPTAHHYECKHUX BEIIECTB IO HX
COCTaBY K OIPEICIEHHOMY KJIACCY/TpYyIIe COeAUHEHUH (IPOCThIC BEIIECTBA — METAJJII U HEMETaJLIbI,
OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIH);

c(hopMUPOBAaHHOCTh, YMEHHH PacKpBIBaTh CMBICH Tepuomudeckoro 3akona J[. Y. Menneneesa u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIONIYI0, O0BICHUTENHHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
anemMeHToB 1-4 mepuomoB Ilepmommdeckoit cucteMbl xuMudeckux 3yeMmentoB JI. M. Menneneena,
UCIIOJIB3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIM», «IHEPTETUYECKHE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHYECKHX JJIEMEHTOB M WX COEIMHEHHWH IO TMepHoaaM |
rpynnam [lepuoauyeckoi cuctemMbl XuMuieckux aemeHToB J1. 1. MeHneneena;



c(OpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOpPraHWYECKUX BEIIECTB Pa3NMYHBIX KJIACCOB, MOJATBEP)KAATh CYIIECTBOBAHHWE T'€HETHUYECKOH CBS3U
MEX/y HEOpPraHWYEeCKHMMM BEIECTBAMU C TIOMOUIbI0 YpPaBHEHUN COOTBETCTBYIOUIUX XHWMHYECKHX
peakuuii;

c(OpMHPOBAHHOCTh YMEHUS KIaCCH(PHULIUPOBATH XUMUUECKUE PEAKIUH 110 PAa3IMYHBIM MPU3HAKAM
(umcity W cocTaBy pearupyrolIMX BEIIECTB, TEMJIOBOMY 3((}eKTy peakuuu, M3MEHEHHIO CTeleHeH
OKHCJICHHSI 3JIEMEHTOB, 00paTHUMOCTH PEaKINH, YUACTHIO KaTall3aTopa);

c(OPMHPOBAHHOCTh yYMEHHH COCTABISATh YPAaBHEHMS PEaKUUH pPa3TUYHBIX THUIIOB, IOJIHBIE H
COKpAaIllEHHBIC ypaBHEHUS! PeaKkIUii MOHHOTO OOMEHA, YUWTHIBAs YCIOBHS, NMPH KOTOPHIX STH PEaKLUH
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHMH TPOBOIUTH pPEAKUUH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
pa3INuYHBIX HEOPraHMYECKHUX BEILECTB, PACIO3HABATH OMBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPraHUYECKUX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYITHOCTh OKHUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKIHH
MOCPEICTBOM COCTABJICHUSI JJIEKTPOHHOTO OajlaHca 3TUX PEaKIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSCHITH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW pPEakiuu OT
Pa3NIUYHBIX (HaKTOPOB; XapakTep CMEIIECHHS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEUIHETO
BozzeiictBus (mpuniun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHMHUYECKHE IMPOIECCHl, JIeKaIlUe B OCHOBE
MPOMBIIIIIEHHOTO TIOTY4eHHsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTD IMPEICTABICHUI
00 0o0mMX HAYYHBIX MPUHIUTIAX U IKOJIOTHUECKUX MPOOIeMaX XHMHYECKOTO TPOU3BOCTBA;

c(hOopMHUPOBaHHOCTh YMEHHUU MPOBOAUTH BBIUWCIICHUS C HWCIOJIB30BAHHEM IIOHITHS «MaccoBas
JTOJISl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOMIEHUH ra30B MPY XUMHYECKUX PEAKIIHIIX, MAaCCHI BEIIECTBA
i 00bEMa Ta30B MO0 H3BECTHOMY KOJHUYECTBY BEUIECTBA, MACCE MM O0BEMY OJJHOTO U3 YYACTBYIOIINX B
peaxiuy BEIIeCTB, TeIoBOro 3¢ (eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHHS YHEPTHH;

c(hOpMHUPOBaHHOCTh YMEHHWH COONIOAaTh TpaBWia TOJB30BaHHS XHMHYECKOW TIOCYyIOH U
nabopaTopHeIM O00OPYAOBaHHUEM, a TaKXKe NpaBuia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITTOIHEHHUIO JTA00OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hopMHUPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBHIIOIHATh XUMHUUECKUN IKCIIEPUMEHT (Pa3IosKeHne
MEPOKCHAa BOAOPOJa B MPHUCYTCTBHHM KaTajau3aTopa, OINpEAeNeHHe CpPeabl PAacTBOPOB BEIIECTB C
MOMOIIIBI0 YHHUBEPCAILHOTO HWHIIMKATOPA, BIHMSHHUE Pa3IMYHBIX ()AaKTOPOB HA CKOPOCTh XHMHYECKOH
peaxIum, peakuyi HOHHOTO 0OMeHa, KaueCTBEHHBIE peakliy Ha Cylb(dat-, KapOOHAT- U XJIOPUA-aHUOHEI,
Ha KaTHOH aMMOHHS, pElIeHHe SKCIIEPUMEHTAIBHBIX 3334 1Mo TeMaMm «Mertame» u «Hemeramnsn»y) B
COOTBETCTBHH C IPAaBHJIAMH TE€XHHUKH O€30IIaCHOCTHU TPH OOPAIEHUH C BEUIECTBAMU W JIA00PaTOPHBIM
o0opysoBaHUEM, TIPEJCTABIATh PE3YNIBTAThl XUMUYECKOTO JKCIIEPUMEHTa B (pOpMe 3alucH ypaBHEHUI
COOTBETCTBYIOIIUX Peakiuii ¥ POPMYITHPOBATH BEIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3UPOBaThb XHMHUYECKYI0 HH(pOpMAaIuIo,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBAa MACCOBOW KOMMYHHMKaLWH, VIHTEpHET U APYTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIOJATH MPaBUiIa SKOJOTHYECKH I1IeJIeCO00pa3HOTO MOBEJICHUS B
OBITY M TPYIOBOW AESITETHHOCTH B IEJIAX COXPAaHEHHS] CBOETO 3I0POBBS M OKPYXKAIOMIEH MPUPOTHON
CpeJlbl, 0OCO3HABaTh OMMACHOCTH BO3/ICWCTBUS HA JKHMBBIE OPTaHU3MBI OMPENECIIEHHBIX BEUIECTB, TOHUMAs
cmpicn mokazarens [I/IK, moscHATP Ha mpumepax crOCOOBI YMEHBIIEHHS ¥ TNPEAOTBPAIICHHS HX
BPEIHOTO BO3/IEHCTBHS Ha OPTaHN3M YeIIOBEKa;

JUTsE 00yYaroONMXCsl C OTPAHWYCHHBIME BO3MOKHOCTSAMH 3/I0POBbS: YMEHHE MPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/IaX [TO3HAHMS BEIIECTB U XUMUIECKUX SBJICHHIA;

JUIS CIIENIBIX W cNa0OBHISIIUX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh Pelbe)HO-TOUCHHYFO
cuctemy obo3HaueHuit JI. bpaiiis 11 3anucu XuMUIeCKUX POpMy.I.



TEMATHYECKOE IIVTAHUPOBAHUE
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peaKITu

Apensl: 6eH30 U TOIyoJ. TOKCHYHOCTD

12
apeHoB
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[IpupoaHbIe UCTOUHUKH YTIEBOAOPOIOB:
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XHMHUYECKHE CBOICTBA, TPUMEHEHNE
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A1leToH

21 OnHOOCHOBHBIE Npe/ie/IbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

99 [Ipaktnueckas padora Ne 2. «CBoiicTBa
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93 CreapuHOBasI U OJICMHOBAsI KUCIIOTHI, KaK
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24 MpL1a KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ICHCTBUE

25 CrnoxHbIe 23QHUPHI KaK MPOU3BOTHBIE




KapOOHOBBIX KHCJIOT. [ MAPOIH3 CIIOXKHBIX
a¢hupoB

Kupsr: Tuaponns, mpuMeHeHHe,
OuoIOrHYeCcKas poJib KUPOB

26

VYraeBoapl: cocTaB, KiacCupUKaIHA.
27 Bakneiimme mpencTaBUTEN: TII0K034, 1
¢dpykTO3a, caxaposa

08 KanMaJ'I 1 [CJUII0JI03a KaK IPpHUPOJHBIC

MIOJIUMEPBI

KouTponbHas paborta mo pazueny
29 «Kucnoponaconepxariie opraHndecKue 1
COCAMHEHHSD»

30 AMWHBI: METUJIAMUAH Y aHWINH 1

AMUHOKHCIIOTBI KaK aM(OTEPHBIC
31 OpPTaHUYECKUE COeTUHEHUS, UX 1
Onornornueckoe 3HaueHue. [lentuast

39 Bbenxu kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS

33 OCHOBHBIE OHATHS XUMHH 1
BBICOKOMOJICKYJISIPHBIX CO@,Z[I/IHGHI/Iﬁ

OCHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COECUHEHUN. 1

[TnacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE

Ne Jara nu(poBbIe
Tema ypoka Kontpoabusie  IlpakTuyeckue
n/n Bcero u3yyeHuss  o0pa3oBaTeJIbHbIE

padoTbI padoTsI pecypesi

XHUMHYECKHUH dJIEMEHT. ATOM. DJICKTPOHHAS
KOH(UTYpanys aTOMOB

[Tepunonnueckuii 3axkoH u Ilepuonnueckas
cucTemMa XUMU4eCcKuXx 3iemMeHToB /. U.
MeHnpeneeBa, HX CBSA3b C COBPEMEHHOM
TEOPUEN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYCCKUX 3JICMCHTOB U UX COGILI/IHCHI/Iﬁ 110
TpynmaM ¥ nepruoiaM. 3HaueHue
MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux 3aemenToB /.M. MenneneeBa B
Pa3BUTUU HAYKU

Crpoenue BemecTBa. XUMUYECKas CBA3b, €€
4 BUJIbI; MEXaHU3MBI 00pa30BaHUS KOBaJIEHTHON 1
cBs13u. BomoponHast cBsi3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETHLHOCTb.
5 Crenens okuciIeHns. Bemecrsa 1
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOSHUS

ITonsTue o nucnepcHsix cucremax. ICTUHHBIE
6 U KOJUIOUJHBIE pacTBOpbl. MaccoBast J0Js 1
BEIIECTBA B pacTBOPE

Krnaccuduxamms u HoMeHKIaTypa
HEOpPraHMYECKUX COeUHEHNN. [ eHeTnueckas
CBS3b HEOPraHUYECKUX BEIECTB, PA3IUYHBIX

KJ1aCcCOB




10

11

12

13

14

Kiraccudukarys XuMHIeCKUX peaKIii B
HEOPraHWYECKOM U OPTaHUYECKON XUMHUU.
3aK0H COXpaHEHHUs1 MacChl BEIECTB; 3aKOH
COXpaHEHUS U MPEeBPAICHUS YHEPTHH IIPH
XUMHUYECKUX PEaAKIIHIX

Ckopoctb peakiyn. OOpaTUMbIE peaKiyu.
XUMHUYECKOE paBHOBECHE

[Ipaktuueckas padota Ne 1. «Biusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKOHN peaKIun»

OnektponuTuydeckas qucconuanys. [lonstue o
BojopoaHoM mnokasarene (PH) pacteopa.
Peakuuu nonnoro oomena. ['maponus
OPraHnvYCCKUX U HCOPraHNM4YC€CKUX BCUICCTB

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHEBIE PEAKITHH.
[lonsiTre 00 3MEKTPONIH3e PACIIaBOB H
pacTBOpPOB coOJiEN

KontponbHas pabora 1o pasaeny
«TeopeTnieckrue OCHOBBI XUMHUID

Mertabl, ux nojoxxkeHue B [lepuoanyeckoit
CHCTEME XMMHUYECKHX 3eMeHToB []. .
MeHnieneeBa 1 0OCOOCHHOCTH CTPOCHUS
aToMoB. O0mme pu3nyecKre CBoiicTBa
METAIIOB

15

16

17

CruiaBbl METAJLIOB. DIEKTPOXUMHUICCKUHN Pl
HaIIpSOKEHUN METAIIIIOB

XUMHYECKHE CBONCTBA BAXKHEHUIIINX METAIJIOB
(HaTpuii, Kamuii, KaabIMid, MarHUH,
ATIOMUHHN) ¥ UX COeINHEHHH

XHWMHUYECKHE CBOMCTBA XpOMa, MEAU U UX
COEJIMHECHUI




18

XUMUdJecKre CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHEHMI

19

[Ipaxtrueckas padora Ne 2. "Pemrenne
AKCIIEPUMEHTAIBHBIX 337124 110 TEME
«MeTaismy"

20

21

22

23

Hewmeramnbl, ux nonoxenue B [lepuoandeckoit
cUCTeMe XMMHUYecKuX anemeHToB Jl. 1.
MeHnneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB
®u3HUecKre CBOKMCTBA HEMETAJUIOB.
AnnoTponysi HeMeTaIIoB (Ha IpuMepe
KHCII0poJia, cepbl, pocdopa 1 yriepoaa)
XHWMHUYECKHE CBOWCTBA rallOr€HOB, CEPBI U UX
COETMHEHUN

XuMudeckue CBOHCTBa a30Ta, pocdopa u ux
COETMHEHU

24

25

XuMHUUecKue CBOMCTBA yIiiepoaa, KpEMHUA U
HUX COCIMHEHUI

IIpuMeHeHne BaXXHENIINX HEMETAIUIOB U X
COEIMHEHUN

26

O00011IeHNE U cCUCTEMAaTH3aLMsl 3HAHUH 110
Teme «Hemerannely. Berancnenus nmo
YPaBHEHUSIM XUMHUUYECKUX pPEeaKIMil U
TEPMOXUMHUYECKHUE PACUETHI

27

28

[IpakTnueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTANIbHBIX 337a4 110 TeMe
"Hemerannsr"»

KonTponbHas padora o temam «MeTamibny 1
«HemeTamne»

29

HCOpFaHI/I‘IeCKI/IG " OPraHn4CCKUC KUCIIOTHI.
HeopraHquCKHe " OPraHUYC€CKUEC OCHOBAHUA




AmMddoTepHBIC HEOPraHUIECKUE U
OpraHuuecKHe coeMHeHHs. [ eHeTnaecKkas

30 CBSI3b HCOPTAHMYECKUX U OPTaHUIECCKHUX .
BEILECTB
Pose XuMHH B 00ecrieYeHHH KOOI HYECKOI,

31 SHEPTeTHYECKON U MUINEBON 0E30MaCHOCTH, 1
Pa3BUTUU MEIUIIUHBI
[Ipencrarnenus 00 00IMUX HAYYIHBIX

32 MIPUHIIUTIAX TPOMBIIUICHHOTO TTOTYYeHHUS 1
BaXXHEHUIIINX BENICCTB

33 YenoBek B MHPE BEIIECTB U MaTEPUATIOB

34 XuMHUS 4 3I0POBbE UETOBEKA

OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYHEHUKA

* Xumus, 10 kmace/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A. AKiimoHepHOE 00IIeCTBO
«M3natenscTBo «lIpocBemienue»

» Xumus, 11 kimacc/ I'abpuensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO
«M3natenscTBo «lIpocBemienue»

KoHTposbHbIe U IpoBepoUYHbIe paboThH K yueOHUKY "Xumus-10"

METOAUYECKUE MATEPUAJIbI JUISI YAUTEJIS
1. Xumus. 10 knacc. Yueonuk (apropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnankos) - M.:
IIpoceemenue, 2019

2. Meronuueckoe niocobue. 10 kmace (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cragkos) -
M.: IIpocewienue, 2019

3. [Iporpamma kypca xumun yis 10—11 kmaccoB o01ieodpa3oBaTenbHbIX yupexaeHuit (aBTopsl O. C.
I'a6puensa, U. I'. Octpoymos, C. A. Cnankos) - M.: [Ipoceemenue, 2019

4. KoHTponbHEIE U caMOCcTOATENbHBIE paboTh! o XuMud. 10 kmacc (aBropsl O.C. ['abpuemnsn, U. T
Octpoymos, C. A. Cnankos) - M.: Dk3ameH, 2023
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
1. http://www.alhimik.ru. ITpencTaBieHbl pyOpHKH: COBEThI QOUTYPUEHTY, YUUTEII0 XUMHUH,
CIIPABOYHHMK (OUEHB OOJIbIIAs MOA00pKa TAOJIUI] U CIIPABOYHBIX MaTEPHAIIOR), Becesiass XMMHUSI, HOBOCTH,
OJTUMITHA/IBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKIX CBEICHUHN ).

2. http://lwww.hij.ru. XKypran « XuMust 1 )KH3Hb)» MOHITHO M 3aHUMATEJILHO PacCKa3biBacT 000 BceM
WHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHbIii )xypHAT « XUMUKH U XUMHS», B KOTOPOM
NPEACTABIEHO MHOXKECTBO OIBITOB M0 XMMHUH, 3aHUMAaTeIbHON HH(OpMAaLNK, MO3BOJIAIONIEH yBICUb
YYEHHKOB IKCIIEPUMEHTAIBHON YaCThIO MPEaMETA.

4. http://c-books.narod.ru. BceBo3moskHas tuTeparypa 1mo XMMHH.

5. http://www.drofa-ventana.ru. 3eectHoe M31aTENBCTBO yUeOHOM uTepaTypbl. HOBUHKH Hay4dHO-

IMOIMYJIAPHBIX U 3aHUMATCJIIBHBIX KHUT 110 XUMHH.






