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NNOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1o XMMuU Ha YpOBHE cpelHero odiiero odpasoBaHus paspadoraHa Ha ocHoBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pasoBanun B Poccuiickoii ®epepauun», TpeOOBaHUN K
pe3ynbTaTtaM ocBOeHUs (perepanbHOi 00pa3oBaTeabHOM MporpaMmbl cpeiHero oouiero oopaszoBanus (POI1
COO), npeacrasneHHbix B OeepalibHOM TOCYIapCTBEHHOM oOpazoBarenbHOoM crangapre COO, ¢ yuérom
Konuenmuu npenogaBanus yueOHOro mnpeaMera «XuMus» B 00pa3zoBaTelbHBIX opraHuzanusx Poccuiickoii
@enepanyuy, pealu3yOUIMX OCHOBHbIE 0Opa3oBaTelbHBIE TNPOTPAMMBI, M OCHOBHBIX IIOJIOKEHHI
«Ctparerun pa3BuTus BocnuTaHus B Poccuiickoit @eaepannu Ha niepuon 10 2025 rogay» (Pacmopsikenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0JI0B K pa3paboOTKe MporpaMMmbl MO XUMHUHU, K OINpENElIeHUI0 O0mIel cTpaTeruu OoOydeHus,
BOCIIUTAHMS U Pa3BUTHUS 0OydYaIOUIMXCS CpelcTBaMH yueOHoro mpeamera «Xumusi» aias 10—11 xmaccoB Ha
0a30BOM YpOBHE cOCTaBUJIM KOHIenTyanbHbIe mojokeHuss @I'OC COO o B3auM0O0OYCIIOBICHHOCTH 1IEJICH,
CoZlep KaHusl, pe3yabTaToOB 00y4YeHHUsI U TPeOOBaHUI K YPOBHIO IOJATOTOBKH BBIITYCKHHKOB.

Xumuueckoe oOpa3oBaHME, MOJIy4aeMOE€ BBITYCKHUKaMU 00111€00pa30BaTEeIbHON OpraHU3aluM, SBISETCS
HEOThEMJIEMON YacTbi0 MX 0Opa3oBaHHOCTH. OHO CIYXXMT 3aBEpILAIOLIMM 3TaloM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, MNPHCYHIIMX IIEJIOCTHOM CHCTEMe
XUMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTU KacaloTCs IIO3HAHHWS 3aKOHOB HPUPOIBI, (HOpMUPOBaHMS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJIOBEKa, a TAKKE HIKOJOTHYECKH OOOCHOBAaHHOTO OTHOUICHHUS K
CBOEMY 3JI0pOBbIO M IIPUPOJHOM cpese. Peanuzyercss xumuueckoe oOpa3oBaHue 00YyYarOUIMXCS HA YPOBHE
cpenHero oOmiero oO0pa3oBaHMs CPEIACTBAMM y4eOHOro IpeaMera «XUMHS», COJACpP)KaHHE U IOCTPOCHHE
KOTOPOIO OIpe/iesieHbl B IporpaMMe IO XMUMHUU C Y4€TOM CHEHM(DUKM HAayKHM XUMHH, €€ 3HaueHUs B
MO3HAHUM MPUPOIBI U B MATCPUAIBHOHN JKU3HH OOIIECTBA, a TAKXKE C YIETOM OOIIMX IIeNIel U MPUHITUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI cpelHero oodmiero oOpasoBanusi B Poccuiickoii
denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAayK UIPaeT OCOOYIO pOjb B COBPEMEHHOH LMBWIIM3AINU, B
CO3JTaHMH HOBOM 0a3bl MaTepUAbHON KyIbTyphl. OHa BHOCHT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIIIOHAITBHOTO
HAay4YHOTO MBIIIJICHHUS, B CO3/IaHUE LIEJIOCTHOIO MpEACTaBICHUs 00 OKpY’KAIOIIeM MHUpE KaK O €IMHCTBE
IMPUPOJBI M YEJIOBEKa, KOTOpoe (HOpMHUPYETCS B XMMHHM Ha OCHOBE MOHWMAaHHS BEUIECTBEHHOT'O COCTaBa
OKpY>KaloIllero MIUpa, OCO3HAHUS B3aUMOCBS3H MEX/ly CTPOCHHEM BEIIeCTB, UX CBOMCTBAMU U BO3MO>KHBIMU
o01acTIMU IPUMEHEHHUS.

TecHo B3aUMOJACHUCTBYSI C JPYrMMHU €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOTHEMJIEMOW 4YacTbhiO
MHUPOBOH KyIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TPyAa U JKU3HH KaKIOro 4ieHa oOIIecTBa.
CoBpeMeHHast XMMUs KaK HayKa CO3HIaTeNIbHAsl, KaK HayKa BHICOKMX TEXHOJIOTHUI HampaBjieHa Ha pelieHue
rII00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, DHEPreTHUYECKOH, MHILEBOMH,
9KOJIOTMUYECKOI 0€3011aCHOCTU U OXPAHBI 3710POBbSL.

B cooTBeTcTBUM € OOLIMMHU LIEISIMU U MPUHLIMIIAMU CPEeIHEro o0IIero o0pa3oBaHus CoJlepKaHue MpeIMeTa
«Xumua» (10-11 xmaccel, 0a30BBIi YypOBEHb W3Y4YEHMs]) OPHEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYaromMXCs, HEOOXOAUMYIO UM JJisi BBIPAaOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKHU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisomuMHU TpeaMeTa «XUMUs» SBISIIOTCS 0a30Bble Kypchl — «Opranudeckas XuMmus» 1 «Oomas u
HEOpraHWyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM
HAyKH: CHUCT€Ma 3HAHMM 10 HEOPraHWYEeCKOH XuUMHM (C BKJIIOUEHHEM 3HaHUM M3 OOled XuMHuM) H
oprannyeckoil xumun. dopmMupoBaHre JAHHON CHUCTEMbl 3HAHUN NMPU W3YYEHUU TpeaMeTa oOecrednBacT
BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOI000pa3usl BEIIECTB HA OCHOBE OOILIUX MOHITUH, 3aKOHOB U TEOPH
XUMUU.



Crtpykrypa conepkaHus KypcoB — «OpraHuyeckas XuMmus» W «OOIIas U HEOPraHUYECKas XUMHUS)
chopMuUpOBaHa B MporpaMMme 0 XMMUU Ha OCHOBE CHCTEMHOT0 MOJIX0/1a K U3yYEHUI0 yueOHOro MaTepuana
U 00ycloBlieHa HMCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMHA Ha ONPEOENEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOM XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOpUU CTPOCHHUS OPraHUYECKUX COCIMHEHUH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKMX M IEKTPOHHBIX
MpeJICTaBICHU 0 cTpoeHuu BemecTB. CBeeHus 00 U3ydaeMbIX B Kypce BelIecTBaxX JAr0TCs B Pa3BUTUU —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJUHEHUH. B Kypce opraHmdeckoil Xumuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs IEpBOHAYallbHbIC
NPEJCTAaBICHUA O XUMHUYECKOW CBSA3H, KIAaCCHU()MKALMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTH CBOICTB
BEILIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKLIUU.

Ilon HOBBIM yrjiom 3peHMsI B IpeameTre «XHUMHs» 0a30BOIO YpOBHS paccCMaTpUBAETCSl M3YUEHHBIM Ha
YPOBHE OCHOBHOI'O O0IIEro o0pa3oBaHUs TEOPETHUECKUH Marepuan U (PaKTOJIOrMYecKUe CBEIEHHS O
BEIIECTBAX W XHMMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeOopraHuveckas XHMUs
o0yJaroImuMcsl  IIPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE IEPHUOJMYECKOro 3aKOHA C
O0IIETEOPETUYECKUX M METOJIOJIOTUYECKUX TO3UIHUH, IIy0Ke MOHATh UCTOPHYECKOE M3MEHEHHE (DYyHKITHIA
3TOro 3aKOHa — OT 00001IaroNIEei 10 00BACHSIOMEH U TPOTHO3ZUPYIOLIEH.

Envunas cucrema 3HaHUI O BaXHEMIIMX BEUIECTBAX, UX COCTABE, CTPOCHMM, CBOMCTBAX M NPUMEHEHHH, a
TaK)K€ O XUMUYECKUX PEAKIMAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs AONOJHAETCS B Kypcax 10
n 11 kyaccoB anemMeHTaMM COAEpkKaHMs, UMEIOIIMMHU KYJIbTYPOJIOTMYECKUI U NMPUKIAAHON XapakTep. OTH
3HAHUS CHOCOOCTBYIOT IOHMMAHUIO B3aMMOCBSI3M XHMHUU C JPYTMMHU HayKaMH, pacKpblBalOT €€ pojb B
[IO3HABATEIbHOM M NPAKTUYECKOH NEATEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUS K
IpoIecCy TBOPYECTBA B O0JACTH TEOPUH M MPAKTUYECKUX MPHUIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO UM JINYHOCTHO 3HAYMMBIX MPO0JieMax, CBA3aHHBIX ¢ XUMHUEH, KpUTUYECKH
OCMBICTMBATh WH(GOPMAIMIO U MPUMEHATh €€ U MOTOJIHEHUS 3HAHWMA, PEUICHUS WHTEIUICKTYalbHBIX H
HKCHEPUMEHTAIbHBIX HCCIEN0BATEIbCKUX 3a/lad. B menom copepkanue ydeOHOro mpeamera «XUMHS»
JAHHOTO YPOBHSI W3YYEHHUS OPHEHTHPOBAHO Ha (OPMHPOBAHHE Y OOYYAIOIIUXCS MHPOBO33PEHYECKOM
OCHOBBI JJIi MOHUMaHUs (GMIOCOPCKUX HJIeH, TaKUX KakK: MaTepUanbHOE €IUHCTBO HEOPraHUYECKOro U
OpPraHUYeCKOro MHUpa, OOYCIIOBIEHHOCTb CBOMCTB BEILECTB UX COCTABOM U CTPOCHHMEM, [1O3HABAEMOCTb
NPUPOJHBIX SBIECHUA IMyTEM HKCIEPUMEHTAa U PpEIHICHUS NPOTHBOPEUYMM MeX1y HOBBIMU (aKkTaMH H
TEOPETUUECKUMH NPEANOCHIIIKaMHU, OCO3HAHUE POJIM XUMUHU B PEUICHUH SKOJIOTMYECKUX MPoOJIeM, a TaKxKe
pobJeM cOepeKeHUs! FHEPTETUYECKUX PECYPCOB, ChIPbs, CO3/IaHMsI HOBBIX TEXHOJIOTUI U MaTepHAIIOB.

B mnane perieHus 3a1a4 BOCIUTAHUS, PA3BUTHS M COITMAIN3AINHA O0YJAIOIIUXCS TIPUHSATHIC TPOTPAMMOH 110
XUMHH TIOJIXOJIbI K ONPEEIICHNIO COJIEP>KAaHUSI U MIOCTPOSHUS MpeMeTa MpeaycMaTpruBatoT GopMUPOBaHUE
VHUBEPCATHHBIX YUYCOHBIX JCHCTBHM, NMCIOIIMX 0a30BOC 3HAYCHHE JUIS PA3IMYHBIX BHJIOB JIEATSIHHOCTH:
pelieHus npobieM, MoNcKa, aHanu3a U 00paboTku MH(OPMAILIMK, HEOOXOIUMBIX 7Sl MPUOOPETEHHUS OIbITa
MPAKTUIECKON M MCCIIE0BATEIHCKOM IS TSIILHOCTH, 3aHUMAFOIIEeH BaXKHOE MECTO B TIO3HAHUHM XUMUH.

B npaktuke npenopaBaHHs XMMHMM Kak Ha YpOBHE OCHOBHOTO oOlIero oOpa3oBaHUs, TaK U Ha ypPOBHE
cpeaHero oémero odpa3oBaHHs, NMPH ONPEAEICHUU COAEPKATEIbHOW XapaKTepPUCTUKU LieJed H3ydeHHs
IpeMeTa HaIlpaBJIEHUEM MEPBOCTENIEHHON 3HAYMMOCTH TPAJULUOHHO MPHU3HAETCS (POPMHpPOBAHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOM JeATeIbHOCTH YelloBeKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyibTypbl. C METOAMYECKOM TOYKH 3PEHMS TAaKOW MOAXOHd K
ONPEIEICHUIO LIEJIEN U3YYCHUS IIPEIMETA ABJISCTCS BIIOJIHE OIIPaBIaHHBIM.

CornacHo 1aHHOM TOYKEe 3pEeHHUs IJIaBHBIMU LEIMU U3y4YeHHs mpenMera «Xumus» Ha 6a3oBoM yposHe (10
—11 ki1.) sBASIIOTCSL:

e (QopMupoBaHHE CHCTEMbl XHUMHUYECKHX 3HAHHMHA KaK Ba)KHEHINEH COCTaBISIIONICH E€CTECTBEHHO-
Hay4YHOU KapTHUHBI MHpPa, B OCHOBE KOTOPOH JIeXKaT KITFOUEBbIC TTOHATHUS, PyHIaMEHTaIbHbIC 3aKOHBI
U TEOPUM XHMHH, OCBOCHME S3bIKa HAYKH, YCBOCHHME M TOHMMAaHHE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIGHHE C WCTOPUEH WX pPa3BUTHUS U
CTaHOBJICHUS;



e (opmMupoBaHUE U Pa3BUTHE MPEJCTABICHUN O HAYUYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii, HEOOXOOUMBIX [UIsl NPUOOpPETeHHs] YMEHUN OpPHUEHTHUPOBATHCA B MHpPE BEIIECTB H
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUUECKONU U MMOBCEIHEBHOMN KU3HU;

e pa3BUTHE YMEHHH M CHOCOOOB JEATEIBLHOCTH, CBA3aHHBIX C HAOIIOACHHEM M OOBICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM TIPABHIT 0€30MMaCHOTO OOPAIICHHUS C BEIECTBAMH.

Hapsiny ¢ aTuM, coaepikarelibHas XapaKTEpUCTHUKA LeJed W 3a/lad M3YYeHHs NpeiMeTa B MPOorpaMMme Mo
XMMHU YTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBHU C HOBBIMH IIPHOPHTETAaMH B CHCTEME CPEIHEro
obmero obpazoBanus. CerofHs B MPENOJaBAaHUU XUMHUHU B OOJBIICH CTENEHH OTMAETCS MPEANOYTCHHE
HPaKTUYECKONH KOMIIOHEHTE COJep)KaHUsi OOyYeHHs, OPUCHTHPOBAHHOH Ha IIOJrOTOBKY BBIMYCKHHKA
001meo0pa3oBaTeIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HA0OpPOM 3HaHWM, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIOCO0AMHM M YMEHHSMH aKTHBHOTO MOJYYCHUs 3HAHUH M TNPUMCHEHHS HX B
peaHBHOﬁ JKU3HU IJId PCIICHUA MMPAKTHUYCCKUX 3a1a4.

B cBs3u ¢ 3THM IIpU U3YYCHHUH MIPEAMETA «X MU JOMHUHHPYIOIIEC 3HAYCHUC an06peTa}0T TaKHue LCJIN U
3aJa4u, KaK:

amanTanusg OoOydJaloUmMXCs K  YCIOBHSIM JWHAMHYHO  pa3BUBaroLIerocs Mupa, (popMupoBaHue
MHTEJUIEKTYaJbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOATEIIbHOMY IPHUHATHIO IPAMOTHBIX PELICHUN B KOHKPETHBIX KM3HEHHBIX CUTyallUsX, CBA3aHHBIX C
BELLECTBAMU U UX IIPUMEHEHUEM;

dopmupoBaHHe y OOYYalOUIMXCS KIIOYEBBIX HABBIKOB  (KIIOYEBBIX KOMIIETEHIMN), HWMEIOIIUX
YHHUBEpPCAIbHOE 3HAYCHHE IS Pa3MYHBIX BHJOB JACSITEIBLHOCTU: PEIICHUs MpoOiieM, MOUCKa, aHAIHu3a U
00paboTku uH(pOpMAIMH, HEOOXOAWMBIX I MPHOOPETCHUS OMbITa JAEATEILHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHMM XHMHH, a TaKKe A OLEHKH C TMO3MULIUNA JKOJIOTUYECKOW Oe30MacHOCTH
XapakTepa BIMSIHUSA BEIECTB U XMMUYECKUX IIPOLECCOB HA OPraHU3M YEJI0BEKA U IIPUPOJHYIO CPELY;

pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CHOCOOHOCTEH OOYdYaroUIMXCs:
CIIOCOOHOCTH CaMOCTOSITENIHO MPUOOpeTaTh HOBbIE 3HAHUS 110 XUMHUHU B COOTBETCTBUHU C KU3HCHHBIMU
NoTPeOHOCTSIMH, HWCIOJB30BAaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJOTWH JJIs TOMCKAa W aHaIu3a
y4eOHOI 1 Hay4HO-TIOMYJISIpHON MH(POPMALIMN XUMHUYECKOTO COJIepKAHNUS;

dbopMupoBaHHE W pa3BUTHE y OOYYAIOMIMXCS  ACCOIMATUBHOTO U JIOTHYECKOTO  MBIIUICHUS,
HaOII0IaTENBHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, MpPH
IJTAHUPOBAHUU U MPOBEJICHUN XUMUYECKOTO AKCIIEPUMEHTA;

BOCIIUTaHME y OOydaromuxcsl yOexJAEHHOCTH B T'YMaHHCTHUYECKOH HAaNpaBICHHOCTH XUMHH, €€ Ba)KHOU
poaM B peHIEHMH [I00adbHBIX NPOOJEM  PAlMOHAIBHOTO  MPUPOOINOIb30BaHUS, IOMOJIHEHUS
SHEPreTUUECKUX PECYPCOB U COXPAHEHMSI MPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOI0
OTHOILIECHMS K MPHUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe NMPUOOPETEHHs ONbITA MCIOJIb30BAHUS MOIyYEHHBIX
3HAHUU JUI IPUHSTHUSI TPAMOTHBIX PEIIEHUN B CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueGHOM muiaHe cpenHero oOmiero oOpa3oBaHus NpeaMeT «XUMUsS» 0a30BOr0 ypOBHS BXOJUT B COCTaB
npeaIMeTHOH 06acTi «EcTecTBEeHHO-HAYUYHbIE TIPEMETBI».

OOmiee 4yMcIO YacoB, OTBEACHHBIX MJS HM3YyUYEHUs XUMHHM, Ha 0a30BOM YpOBHE CpEIHEro ooOIero
oOpa3zoBanusl, coctaBnseT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeaneCKne OCHOBBI opra}mqecm)ifl XUMHUH

[Ipenmer oprann4yecko XMMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHHE B MOJTYYCHUU HOBBIX BEILECTB U
MarepuanoB. Teopus cTpoeHHs] OpraHuyeckux coenrHeHuit A. M. ByriepoBa, €€ OCHOBHBIE MOJOKEHHUS.
CrpykrypHble (OpMYIBI OpraHUYECKHX BEIISCTB. [OoMoyorus, wu30MepHs. XUMHUYECKas CBs3b B
OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiaccuuKalMM OpraHUYECKUX BellecTB. HoMeHkaTypa OpraHM4ecKHX COEIUHEHHM
(cuctemaruyeckas) M TpPUBUAIbHBIE HA3BaHUS BAXKHEHWIIMX MPEJCTaBUTENIEH KJIAcCOB OPraHUYECKUX
BEIIECTB.

DKCIIepUMEHTAIBHBIC METOIBl HM3y4YCHHS BEIICCTB W WX NPEBpAIICHHI: O3HAKOMIICHHE C oOpa3iamu
OPraHMYECKUX BEIIECTB U MAaTepUalaMU HAa UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKUX BEILIECTB,
HaOJIIOJICHUE W OIMKCAHHWE JIEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuu (IIaBJIeHHe, 0OYTTUBAHUE U TOPEHUE).

Yraesonopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psil. MeTaH U 3TaH — NPOCTEUIINE MPEACTABUTENN aJTKAHOB:
¢dbu3nueckue M XUMHUYECKHE CBOMCTBa (peakiMu 3aMelIeHHs] U TOPEeHHs), HaXOXKJIEHUE B MPHUPOJE,
MOJyYCHUE U TPUMEHEHUE.

AJTIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKUN psAfl. DTUJIEH U HMPOINUJIEH — MPOCTEHIINE NPEICTABUTEIN
QJIKEHOB: (PU3NYECKUE U XMMHYECKHE CBOWCTBA (pPEaKkIUU T'MIPUPOBAHUS, TaJOTEHUPOBAHUS, THIpaTalluH,
OKHCJICHUS U TIOJIMMEPU3ALINH ), TOJTyYeHUEe U TPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metunOyraaueH-1,3: ctpoeHre, BaKHEHINE XUMHUUECKHE CBOMCTBA (peaKiius
nosmMepu3zanun). [lonyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBL.

AJKUHBI: CcOCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHH psia. ALeTwIeH — NpoCTeHIIni
MIpe/ICTaBUTENb aJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKUe U XMMHUYECKHE CBOICTBA (peakuu THIPUPOBAHMUS,
raJIor€HUPOBAHNUS, THIpaTallii, TOPEHNUS), TIOTY4EHHE U IPUMEHEHUE.

ApeHBI. benzoun: COCTaB, CTPOCHUC, (I)I/I3I/I‘-ICCKI/IG 1 XHMHYECKHE CBOICTBa (peaKI_II/II/I TaJIOTCHUPOBAHUA U
HI/ITpOBaHI/ISI), IMOJIYYCHHE U IIPUMCHCHUC. TOJZyOJZ.' cocmaes, cmpoeHue, ¢M3MU6CKM€ U XumuuecKkue ceolicmaed
(peakuuu 2ANl0CEHUPOBAHUA U Humpoeanuﬂ), nojiydyeHue u npumMeHnenue. TOKCUYHOCTH ApPCHOB. I'enernueckas
CBA3b MCXKAY YIJIICBOJOPOJaMU, IIPUHAIJICIKAIIIMMHA K Pa3JIMYHBIM KJIaCCaM.

[TpupoaHble MCTOUYHUKU YTIIeBOA0poaoB. Ilpupoansiii ra3 u nomytHble HedTsHble ra3pl. HedTh u e
npoucxoxaeHue. CrocoObl nepepaboTKu HeTU: MeperoHka, KPeKUHTI (TEpMUYECKHH, KaTaIUTUYECKHl),



nuposu3. [IpoaykTel mepepaboTku HEPTH, UX NPUMEHEHHE B NPOMBIILIICHHOCTH M B ObITY. KaMeHHbIH
yroJib ¥ IPOJYKTHI €ro MepepadoTKy.

OKcIepUMEHTaIbHBIE METO/Abl HM3Yy4YeHMsS BELIECTB M MX NPEBpAlllCHWH: O3HAKOMJIEHHE ¢ oOpa3namu
IUlIacT™Macc, KaydykoB U pe3uHsbl, komnekuun «Hedtb» u  «VYromp», MoJenupoBaHHE MOJEKYI
YIJIEBOAOPOAOB U TaJOr€HONPOU3BOJHBIX, MPOBEACHNUE IPAKTUYECKONW DPAOOTHI: IOJIyY€HUE ATHIIEHA U
U3Y4YECHHE €r0 CBOMCTB.

PacuérHble 3amaun.

Bbruucrienus o ypaBHEHHIO XUMHUECKOM peakiuu (Macchbl, 00bEMa, KOTMYECTBAa HCXOAHOTO BEIIECTBA UITH
IPOAYKTa PEAKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3 HCXOJIHBIX BELIECTB WIIU
IIPOJYKTOB PEAKIUN).

KHCJ’IOPOI[CO[[QP)K&IIII/IG OpPraHu4eCKue COCAUHECHU A

IIpenenpHble OJHOATOMHBIE CIIMPTHI. METaHOM U 3TAaHOJ: CTPOEHHE, (PU3NYECKUE U XUMHUYECKUE CBOMCTBA
(peakuuy ¢ akTMBHBIMH METaJlllaMH, T'aJJOTEHOBOJOPOJaMHU, TOpPEHHE), IpUMEHEHUE. Boropoanbie cBs3u
MEXy MOJIEKYJIaMU CIIUPTOB. J[eficTBHME METaHOIIA U ATAHOJIA HA OPIaHU3M UYEJIOBEKA.

MHoroatoMHbI€ CIIUPTHI. OTHIICHTIINKOJb H IIMHCPUH: CTPOCHUC, (bHSI/I‘leCKI/IC U XUMHYECKHE CBOMCTBA
(B3aHMOHCﬁCTBHC CO MCIOYHBIMU MCTAJVIaMH, Ka4€CTBCHHAsA PpCaKluUA Ha MHOIOAaTOMHBLIC CHPIpTBI).
HeﬁCTBHe Ha OpraHru3Mm 4CJIOBCKaA. HpI/IMeHeHI/IC TIIMOCprHa U OTHJICHIJIMKOJIA.

@deHoJI: CTPOCHUE MOJIEKYJbI, (PU3UYECKHE U XUMUYECKUe cBoicTBa. TokcuuHocTh (eHona. [Ipumenenue
(dheHomna.

Anpneruapl U kemonsvl. @opMaIbIACTHI, allETATBICTHA: CTpOeHUEe, (PU3NYECKUEe M XUMHUYECKHE CBOMCTBA
(peakiuu OKMCIICHUSI U BOCCTAHOBJICHHSI, KAYECTBEHHBIE PEAKITUH ), TOJyYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE IpefesibHbIe KapOOHOBBIE KHCIOTHl. MypaBbuHasT M YKCYCHasi KHUCIOTBI: CTpPOEHHE,
¢du3nveckne U XMMHYECKHE CBOMCTBa (CBOICTBA, 0oOIIME Ul Kiacca KUCIOT, PEaKUus STepuUKAINH),
nojryyeHue U npumenenue. CTeapuHoOBask U OJEUHOBAsI KUCJIOTHI KaK IMPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

CnosxHble 3¢upbl KaK MPOU3BOJIHbIE KApOOHOBBIX KUCIOT. ['naponu3 cinoxubix 3¢upos. Kupsl. 'naponus
*upoB. [IpuMenenue xupos. buonoruyeckas poip KUPOB.

VYraeBopl: cocTaB, Kiaccu(pUKAIM YIiIeBOAOB (MOHO-, M- M TMoJmcaxapusl). [roko3a — mpocreimuit
MOHOCaxapu: 0COOEHHOCTU CTPOCHHS MOJEKYJbl, (U3NUYECKHUE U XMMHYECKHE CBOICTBA (B3aUMOECTBIE
¢ runpokcugom wmeau(ll), okucienwe amMmuayHbIM pacTBOpoM okcuaa cepedbpa(l), BoccTaHOBIEHHE,
Opo’keHHUe TIIIOKO3bI), HAXOXKACHUE B IPUPOJIe, TPUMEHeHUe, Ononorudeckas posb. Dotocuntes. Opykroza
KaK M30Mep TIFOKO3BI.

Kpaxman u nemntonos3a kak npupojasble nonuMmepsl. CTpoeHHe Kpaxmana U LeJUToo3bl. Pu3nyeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaia (TUIPOJIN3, KaYeCTBEHHAs! PEaKIIHsl C HOJIOM).

DKcriepuMEHTalIbHbIE METOJbl M3y4YeHHUs BEUIECTB U HUX NPEBpAIICHUN: NPOBEACHUE, HAONIOIEHUE U
OINHMCAaHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIUN OJHOATOMHBIX CIIUPTOB
(oxkucnenue staHona okcugoMm Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aHMMOJCICTBHE TIJIMLEPUHA C
rugpokcuaom  wmenu(ll)), ampaernoB (OKUCIEHHME aMMHAuHBIM pacTBOpoM okcuaa cepebpa(l) wu
ruapokcuaom meau(ll), B3ammozeiicTBue kpaxmana ¢ HOAOM), NPOBEINEHHE MNPAKTUYECKON paboThI:
CBOMCTBA pacTBOpa YKCYCHOW KHMCIIOTBHI.

PacuérHble 3a1aun.

Brruncnenus no ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEILIECTBA WIIN
NPOAYKTa PEaKIMHU MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIECTB WU
MIPOJYKTOB PEAKIUN).

A3oTcoieprkale OpraHn4eckie CoeIMHEHN .



AMUHOKHCIIOTHI Kak aM(oOTepHble OpraHuyeckue coequHeHus. Pduszndyeckrne W XHUMHUYECKHE CBOWCTBA
aMUHOKHCIIOT (Ha IpuMepe ruirHa). bruojgorndeckoe 3HaueHre aMUuHOKUCIOT. [lenTusl.

benku xak @pUpOAHBIE BBICOKOMOJEKYISpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs W TPETUYHAS
CTpYKTypa OeaKoB. XHMMHUYECKHE CBOMCTBA OEIKOB: THAPOJHU3, JCHATYpaIlUs, KAYCCTBEHHBbIE PEaKIUU Ha
OeJIKH.

3KCHepI/IMCHTaJIbHBIe MCTOABI M3YUCHHUA BCLICCTB U HUX npeBpameHHﬁ: HaGJIIOI[eHI/Ie n OIIMCaHHuC
ACMOHCTPAalMOHHBIX OIIBITOB: J€HATYypalus 0eJIKOB IIpU HAarp€BaHnu, HBETHHIC PECAKIIUU OEJIKOB.

BLICOKOMOJ’[eKy.]IﬂpHLIe COCANHCHUHA

OcHOBHbIE MOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM: MOHOMED, IMOJUMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb  MOJUMEPHU3ALMM, CpEIHss  MOJIeKyJsipHas  macca.  OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — OJIMMEPU3ALUS U IMOJTMKOHACHCALIHS.

9KCHepI/IMeHTaJ'II)HBIe MCTOAbl HM3YUCHHA BEIICCTB M HX npeBpameHHﬁ: O3HAKOMJICHUE C o6pa3uaMH
MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MCXKITPCAMCTHBIX CBsI3EH IIprU U3y4UCHUU OpraHquCKOﬁ xumuu B 10 xmacce OCYHICCTBIISACTCA
4Cpe3 HUCIHOJB30BAHUC KakK O6HII/IX CCTCCTBCHHO-HAYUYHBIX HOHHTI/If/'I, TaKk U HOHHTHﬁ, SABJIAOIITUX CSL
CUCTCMHBIMHU IJId OTACIIBHBIX IPECAMETOB €CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC TIOHATHUS: SBJICHUC, Hay‘lHLIﬁ (1)aKT, THIIOTE34a, 3aKOH, TCOpH:A, aHAJIU3,
CHUHTC3, Knaccmbm(aum[, MNEpUOANYIHOCTD, Ha6JHOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT, MOJACIMPOBAHUC.

duzuka: MaTepus, SHEPIHUsA, MacCa, aTOM, SJICKTPOH, MOJICKYIJIA, BHGPFGTHHGCKI/Iﬁ YPOBCHB, BCIICCTBO, TCIIO,
O6’béM, arperaTHo¢ COCTOsIHNEC BCIICCTBA, (1)I/ISI/I‘ICCKI/IG BCJIMYMHBI U €AWMHUIBI UX U3MCPCHUA.

Buonorusi: xmerka, opranmsM, Omocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OHOIOTHYECKH
aKTUBHBIC BellecTBa (O€IKH, YTIIEBOAbI, KUPbI, (PEPMEHTHI).

I'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOILIINBO, PECYPCHI.

Texuomorus: MUIICBBIC IMTPOAYKTBI, OCHOBBI PAllMOHAJILHOTO IMUTaHWA, MOIOIIUC CPEACTBA, JICKAPCTBCHHBIC 1
KOCMCTHYCCKUC MpeNapaTbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopeanecmle OCHOBBbI XUMHUH

XuMHUUECKUi 3meMeHT. ATOM. Sipo aToMa, M30TONBl. DIEKTPOHHAs 000JI0UKa. DHEPreTHUeCKUe ypOBHHU,
HOAYpPOBHH. ATOMHBIE opOuTanu, s-, P-, d- smemeHTH. OCOOEHHOCTH pacHpeNeNieHUs] 3JIEKTPOHOB IO
opOUTaNIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPHUTypaIs aTOMOB.

[lepuonnueckuit 3akoH u Ilepumoanueckas cucrema xumuuyeckux sneMmeHtoB . M. MenneneeBa. CBs3b
nepuoanueckoro 3akoHa n Ilepmoanueckoil cucremsl xumudeckux snemeHToB JI. M. MenneneeBa ¢
COBPEMEHHOM TE€OpUel CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX JIEMEHTOB U
o0pa3yeMbIX UMHU TMPOCTBHIX W CIOXKHBIX BEIIECTB MO TPYyMIaM W MepuoiaM. 3HAUYCHHE MEPHOTUYECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

CrpoeHnue BenlecTBa. XUMUYecKas CBA3b. Buabl xumMuueckoil cBsizu (KOBaJeHTHas HEMOJIIpHAs U MOJspHas,
MOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHONH XHUMHYECKOW CBA3M (OOMEHHBIH H
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JOHOPHO-AaKIENTOpHbIN). Bogoponnas cBa3s. BameHTHOCTh.  DnekrtpoorpuuarenbHOCTh. (CTeneHb
okucyieHus. IoHbI: KaTUOHBI U aHUOHBI.

BGH_IGCTBa MOJICKYJISIPHOI'O U HCMOJICKYJIAPHOI'O CTPOCHUA. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTBA. Tunel
KpUCTAINIIMYECKUX peH_IéTOK. 3aBHCHMOCTH CBOMCTBA BCIIECTB OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I.

[ToHATHE O OWCIEPCHBIX cUcTeMax. VICTHHHBIE M KOJUIOMIHBIC pacTBOpbl. MaccoBasi JOJIsl BEIIECTBA B
pacTBope.

KJ'IaCCI/I(l)I/IKaLII/Iﬂ HEOPTaHUYCCKUX COGﬂHHeHHﬁ. HOMCHKHaTypa HCOPTaHNYCCKUX BEIICCTB. I'enernueckas
CBA3b HCOPraHM4YCCKUX BCIICCTB, IPUHAAJICIKAIINX K pa3JIMYHbBIM KJIaCCaM.

Xumuueckasi peakius. Kimaccupukaiys XUMHUYeCKUX PeaKkuii B HEOPTaHUYECKOW M OPraHn4YeCKON XHUMHUU.
3aKOH COXpPaHEHHUs MAacChl BEIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUsS DHEPrUU IIPU XUMHUYECKUX
peakuusx.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT pa3iauuHbIX (akTopoB. OOpaTUMblE peakUMU. XUMHUYECKOEe
paBHOBecHe. PaKTOPBI, BIUAIOLINE HA COCTOSTHUE XUMUYECKOT0 paBHoBecus. [Ipunnun Jle Hlarense.

Onexrponutndeckas auccorpanys. CuibHbIE U craOble 31eKTpoauThl. Cpea BOJHBIX PaCTBOPOB BELIECTB:
KHCIast, HeWTpaibHasl, M1eI0YHas.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pCeaKkunu.

OKCIlepUMEHTaIbHbIE METOJbl HM3YYCHHsI BEIIECTB M WX MPEBpAIICHUI: IEeMOHCTpaus TaOui
«Ilepuonuyeckas cucremMa xumuueckux odnementoB JI. M. MenneneeBa», wu3ydeHue Mojenen
KPUCTAUNIMYECKAX PEIETOK, HAONIIOJICHHE M ONHMCaHUE JIEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(pa3noxeHue NepoKcHa BOIOPO/Ia B IPUCYTCTBUU KaTalIU3aTopa, OIpeesieHHe Cpe/ibl paCTBOPOB BELIECTB
C IOMOIIbI0 YHUBEPCAIbHOTO MHIUKATOPA, PEAKLIMK HOHHOTO OOMEHa), MPOBEIEHUE MTPAKTUYECKON paboThI
«BnusiHue pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMUYECKOH peaKIum.

PacuérHble 3a1a4un.

Pacuérel 1m0 ypaBHEHMSAM XMMHMYECKUX PEaKIMii, B TOM YHCIE TEPMOXMMUYECKHE PACUETHI, PacyEThl C
HCIIOJIb30BAaHUEM ITOHATHS «MacCOBas 10JIs BEILIECTBA.

HeopraﬂnquKaﬂ XUMUsl

Hemeramnbl. Ilonoxkenue HemetaiuioB B llepumogmyeckoil cucteMe XuMHYecKux osnementoB [[. M.
MenzaeneeBa M OCOOEHHOCTH CTpOEHHS aromMoB. DU3NYECKHE CBOWCTBA HEMETAIUIOB. AJIIOTPOIHS
HEMETaJUIOB (Ha IpUMeEpe KUCIopoaa, cepsl, pocdopa u yrieponaa).

XuMHUYECKUe CBOMCTBA BaXKHEWIINX HEMETAJUIOB (TalOre€HOB, Cepbl, a30Ta, hocdopa, yriepoaa U KpeMHHUs)
U UX COEIMHEHUN (OKCHUIOB, KUCIOPOICOAEPKALIUX KUCIOT, BOAOPOJHBIX COETUHEHUN).

[IprMeHeHne BA)KHEUIINX HEMETAINIOB U UX COCUHEHUN.

Meraiuel. [Tonoxenue meramnos B [lepuonnueckon cucreme xumuueckux anemeHtos J[. . Menaeneesa.
OCc0OEHHOCTH CTPOEHUsSI DJEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmue ¢u3nueckue CBONCTBA
MeTasuioB. CIuIaBbl METAJIJIOB. DIEKTPOXUMUUYECKHUH PsJl HAIIPSKEHUN METaIIOB.

XUMHUYECKUE CBOWCTBA BAKHEUIIIMX METAJUIOB (HATpUM, Kaaui, KalblUi, MAarHUNA, AIFOMUHUHN, LIUHK, XpOM,
KEJe30, MEJIb) U UX COCTUHEHUH.

OGH.II/IC CITIOCOOBI MOJIYYCHUSA MCTAJLJIIOB. HpI/IMeHeHI/IC MCTAJJIOB B 6BITy U TCXHHUKC.

3KCHCpI/IMCHTaJIBHBIC MCTOABI U3YYCHHA BCUICCTB U UX npeBpameHI/Iﬁ: HU3YUCHUC KOJIJICKIUU «MeTaisl u
CILJIaBBI», 06pa3u03 HEMCTAJIJIOB, PCIICHUC OJOKCICPUMMCHTAJIBHBIX 3ajad4, Ha6J'IIO)IeHI/Ie 1 OIIMCaHHuEC
ACMOHCTPAlUOHHBIX H J'Ia60paTOpHBIX OIIBITOB (B3aHMOZ[ef/'ICTBHC TUAPOKCHUIA AJIOMHHUA C paCTBOpaMH
KHCJIOT " menorleﬁ, KauC€CTBCHHBIC PCAKIIMH HAa KaTHOHBI MeTa.]'IJ'IOB).

PacuérHble 3amayn.



Pacuérpl Macchl BemecTBa MM 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY
OJTHOTO U3 yYacTBYIOUIMX B PEAKIIMU BEIIECTB, pacy€Thl Macchl (00bEMa, KOJMYECTBA BELECTBA) IPOILYKTOB
peakuyu, eciii OJHO U3 BEIECTB UMEET IIPUMECH.

XuMuA ¥ KU3HD

Ponp xumum B oOecIieueHUH 3KOHOFI/I‘IGCKOI>'I, SHCPFCTHHGCKOﬁ u HHIHGBOﬁ 6630HaCHOCTI/I, Pa3sBUTHUH
MCIUIMHBI. IlonsTue o HAaY4YHBIX MCTOAAaX MO3HAHUA BCUICCTB 1 XUMUUCCKUX peaKum?L

HpeI[CTaBJ'ICHI/IH 00 06IHI/IX HAaYYHbIX [IPUHOUITIAX IPOMBIIIJICHHOI'O IMOJTYYCHUS BaKHEHUIITHX BC€IICCTB.

UYenoBek B MHpEe BEIIECTB M MaTEPUAIOB: Ba)KHEUIINE CTPOUTENbHBIE MAaTepHalbl, KOHCTPYKIMOHHBIE
Marepuaibl, KpaCKu, CTEKJIO, KEpaMHKa, MaTepUasbl JJIs JIEKTPOHUKH, HAHOMATEepUaJbl, OPraHUYECKUE U
MUHEpaJbHbIE YI00peHusl.

Xumus u 3J0POBBEC YCIIOBCKA: ITPpaBUJIa UCIIOJIB30BaAHUA JICKAPCTBCHHBIX MPCIIapaToOB, IIPaBUJIa 0e30I1acHOro
HCIIOJIB30BAHM IIPEIIapaToOB OBITOBOM XHMMMH B HOBCCI[HCBHOﬁ JKHU3HU.

Me)KHpeI[MeTHBIC CBA3U.

Peanuzanusi MeXnpeIMETHBIX CBsi3ed INpU KM3ydeHMM oOuiel um HeopraHudeckod xumuu B 11 kmacce
OCYILLIECTBIISICTCS 4epe3 MCIOJIb30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX MOHSATHHA, Tak U IOHSITHUH,
SBJISIFOLUXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: HAYYHBIH (DAaKT, THIIOTE3a, 3aKOH, TEOpHs, AHAIU3, CHHTE3,
KJ1accuuKaims, IepuoaMIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, SIBJICHUE.

®dusuka: Marepusi, YJHEPIHsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PATUOAKTUBHOCTb,
MOJIEKYJIa, DJHEPreTUYECKUH YpOBEHb, BELIECTBO, TeJIO, OOBEM, arperaTHO€ COCTOSHHE BEIIECTBa,
(bu3nYecKre BETMYNHBI U €IMHHIIBI KX U3MEPCHHSI, CKOPOCTb.

Buonorusi: kneTka, opraHu3M, 3KOCHUCTeMa, OWocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH
BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHomorns: XuMuUUecKas MMPOMBINIJICHHOCTh, MCETAJLNIYprusd, MPOHU3BOJACTBO CTPOUTCIIBHBIX MAaTCpHaIoB,
CEIIbCKOXO03MCTBEHHOE MMpOnU3BOACTBO, MNUIICBasa MMPOMBIINIJICHHOCTD, (l)apMaL[CBTI/IIIGCKaH
IMPOMBINIJICHHOCTh, IMPOU3BOACTBO KOCMCTHUUYCCKHX IPCIaparoB, MNPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTCpHraIOB, DJICKTPOHHAA TPOMBINIJIICHHOCTD, HAHOTCXHOJIOTHH.

[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XVMMHWKM HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHs OOyYarOIIMMUCS MPOrpaMM CPEIHETO
oOuiero o0pa3oBaHusl (JMYHOCTHBIM, METANPEAMETHBIM U MpeaAMeTHbIM). HayuHo-MeToanueckoil 0CHOBOM
IUIsL pa3pabOTKU TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHMS NMPOTPaMM CPEAHEro 001Iero o0pa3oBaHUs SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHU C CHCTEMHO-AEATEILHOCTHBIM IIOIXO0IOM B CTPYKTYPC JIUYHOCTHBIX PC3YJIbTATOB OCBOCHHUA
npeamMera «XHUMUS» Ha YPOBHE CPEAHETO O6HI€1"O 06pa3013aH1/1$[ BBIJICJICHEI CIICAYIONIUE COCTABIIAIOIINC:

OCO3HaHUE OOYYAIOIIMMUCS POCCHICKON TPaXKJAHCKOW HIESHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOATENIbHOCTU U CaMOOIIPEIEIICHHIO;



HaIn4uc MOTHUBAIlUHU K O6y‘IeHI/IIO;

LIEJICHANPABICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U
HCTOPUYECKHX TPAAULIUil 6a30BOM HAYKH XUMUH;

TFOTOBHOCTb U CIIOCOOHOCTh OOYy4YarolUMXCsl PYKOBOJCTBOBAaTbCSI B CBOEH J€ATEIBHOCTU LEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMHU, IIPUCYILIUMH LIEJTOCTHON CUCTEME XMMHUYECKOI0 00pa3oBaHMs;

HaJIMYHUC IIPaBOCO3HAHUA 3KOJIOTHYECKOM KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH oejii 1 CTPOUTH KU3HCHHBIC
IIJIaHBI.

JImgyHOCTHBIE PE3YyIbTAaTEl OCBOCHHA IIPEAMCETA «X MU JOCTUIalOTCA B C€IUHCTBE yqe6H0171 u
BOCITUTATEIIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C T'YMAHUCTUUCCKHMHU, COLHUOKYJIBTYPHBIMH, AYXOBHO-
HPAaBCTBCHHBIMU LCHHOCTAMU U UACaIaMU pOCCHﬁCKOFO I'paXaaHCKOro 06I_HCCTBa, IMPUHATBIMHA B O6H.I€CTB€
HOpMaMH MW IpaBUJIaMU TMOBCACHMHA, CHOC06CTBYIOH_[I/IMI/I mnmponeccaMm CamMoOIlO3HaHuA, CaMOPAa3BUTHA H
HPABCTBCHHOI'O CTAHOBJICHUA JIUYHOCTHU 06yqa}oumxc>1.

JIMuHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHS» OTpaxaroT Cc(HOpMUPOBAHHOCTH OMBITA
[I03HABATENbHOM M MPAKTUYECKOHM AEATEJbHOCTH OOY4aroIMXCs MO pealu3aly NPUHATHIX B OOIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) I'PaKIAHCKOI'0 BOCIIMTAHUA !

0CO3HaHMs OOYyYarOIMMHUCS CBOMX KOHCTUTYLMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY HU
IIPaBOIIOPSIKY;

MMpEACTABJICHHUA O COUAJIBHBIX HOPpMAaX U IpaBUIaxX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIbBHOCTU IIpH CO3JaHHUHU y‘le6HBIX IMPOCKTOB, PCIICHHUH
yT-I€6HI>IX M MMO3HAaBATCJIbHBIX 3a41a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHMMAaTh M NMPHHUMATh MOTHBBI, HAMEPEHHs, JOTHKY M apryMEHTHl OPYTUX INPH aHAIN3e
pa3IUYHbIX BUIOB y4eOHON AEATEIbHOCTH;

2) HNATPHOTHYECKOI0 BOCIUTAHMS
HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICTUIO OTCUYCCTBCHHOM XHUMUU,

YBAKCHHUA K IIPOLCCCY TBOPYUCCTBA B obiactu TCOpUH U TMPAKTHYICCKOI'0 INPUMCHCHUA XHUMUHU, OCO3HAHUA
TOTO, 4qToO JOCTHIKCHUA HAayKHn €CTh pe3yabTaT JIIUTCJIIBbHBIX H&6J’IIO)I€HI/II\/'I, KPOIOTJIMBBIX
OKCIICPUMCHTAJIbHBIX ITOUCKOB, IOCTOAHHOI'O TpyAa y‘{éHBIX " IIPAKTUKOB;

MHTEpeca M MO3HABATENBHBIX MOTUBOB B MOJYYSHHH U MOCIEIYIOIIEM aHaln3e HHPOPMAIIUU O MEePEI0BbIX
JIOCTUKEHHSX COBPEMEHHOW OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIIOCOOHOCTU OLCHUBAThL CUTyallUH, CBA3AHHBIC C XMMHWYCCKUMH ABJICHUAMHU, U IIPUHUMATH OCO3HAHHBIC
peuiCHus, OpUCHTHUPYACH HAa MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OILICHUBATDH CBOE MOBCACHUC W IIOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C HO3PII.IPII>1 HPaBCTBCHHBIX U
IMPpaBOBbIX HOPM U OCO3HAHUEC HOCHG)ICTBI/Iﬁ 9THUX MMOCTYIIKOB,

4) popMupoBaHMSA KYJIbTYPHI 310POBbS:

MOHMMaHMUsI LEHHOCTEeHW 370poBOro u Oe3omacHoro oOpas3a KHM3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOJTIOICHHS TIPaBHJT O€30TaCHOTO OOpaIlleHHsI C BEIIECTBAaMH B OBITY, MOBCEIHEBHOMN KU3HU U B TPYJOBOMH
NeATeIIbHOCTH;
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MOHUMAHHUS [[EHHOCTH MPABUJI WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B CHTYAIIHSIX,
YTPOKAIOUTUX 370POBBIO M KU3HU JIIO/ICH;

OCO3HAHUs TOCIEACTBHA W HENPHUATHSI BPEIHBIX NPHUBBIYCK (YNOTPEONICHHUS aKOTOMs, HApKOTHKOB,
KypeHus);

5) TpyaoBOro BocnuTaHusA:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  Y4€OHO-HCCIEIOBATENbCKONH JEATENbHOCTH, OOIIECTBEHHO
II0JIE3HON, TBOPUECKON U IPYTUX BUJAX AEATEIbHOCTH;

YCTAaHOBKH Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTHYCCKUX 3a/1a4 COLMAILHON HAIPaBJICHHOCTH (B paMKax
CBOETO KJIacca, IIKOJIbI);

HHTEPECA K IPAKTUYCCKOMY U3YUYCHHUIO HpO(i)CCCI/II\/'I pa3siindHoro poaa, B TOM 4YHCJIC HA OCHOBC IIPUMCHCHUA
MPpCAMCETHBIX 3HAHUM 110 XUMHU,

YBAXKEHUS K TPYLY, JIFOJSAM TPyAa U PE3YIAbTaTaM TPYJAOBOM AEATEIIBHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIUBHUIYyaJIbHOW TpaeKkTOpuu oOpa3oBaHMs, Oyayliel npodeccuu u
peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XHUMUH,
MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMSI:
9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUSI K IPUPO/IC, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

IIOHUMAHUS TJI00aJIEHOTO XapakTepa SKOJIOTMYCCKUX HpO6JI€M, BJIMAHUSA 3KOHOMHWYCCKUX IIPOLECCOB Ha
COCTOsSAHHC HpHpO,Z[HOﬁ n COHH&J’ILHOﬁ CpEAabI;

OCO3HaHUsA HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA IIOCTI/DKCHI/Iﬁ XUMHU JIA pCHICHUA BOIIPOCOB pallOHAJIBHOI'O
IpUPOAOITIOJIb30BAHMA;

aKTUBHOTO HEMpPHATHS ACHCTBHI, NPUHOCSIIUX Bped OKpYKalolled MNpuUpogHONH cpeae, yYMeHus
MPOTHO3UPOBATh HEOJATONPHUATHBIE OSKOJOTMYECKHE TOCIEICTBUS TMPEANPUHUMAEMBIX JEUCTBUU U
MPeIoTBPAIIATh UX;

HaJIM4YHAg Pa3sBUTOr0 ISKOJOTHMYCCKOr0 MBINIJICHUA, 9KOJIOTHYCCKOM KYyJIbTYpPbI, ONbITa ACATCIBHOCTU
JKOJIOTUYECKOM HaIIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA UMU B HO3HaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ
n COHHaHBHOﬁ IIPAKTHUKE, CIIOCOOHOCTH B YMCHUA aKTUBHO IMTPOTUBOCTOATH UACOJIOTHN XCMO¢)06I/II/I;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKU H
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHHUS clielu(PUKY XUMUU KaK HayKH, OCO3HaHUs €€ posid B (OpMHPOBAHUY PaLlMOHATIEHOTO HAYYHOT'O
MBILUIEHUS], CO3JaHUU 1IEIOCTHOTO MPEJCTABICHHUSI 00 OKPY)KAIOLIEM MHpE Kak O €AMHCTBE MPUPOABI U
4esloBeKa, B TO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOJeM COXPAaHEHUS MPUPOIHOTO
paBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMMHHU JUIsl COBPEMEHHOM IMBWIM3AIMH: B €€ T'yMaHMCTUYECKOU
HaMpaBJICHHOCTH U BaXXHOM POJIM B CO3JJaHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPbI, pEIIEHUH II100aTbHBIX
po0JIeM yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKON, MUILEBON U HKOJIOTUYECKOM
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, OOECIEYEHWU YCIOBUHM YCHENIIHOrO TpyJda M 3KOJIOTMYECKH
KOM(DOPTHOM JKHU3HM Ka)KJ0TO YieHa oOlIecTBa;

€CTECTBEHHO-HAyYHON TPAMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJIOB TIO3HAHUSA, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh TMOJydaeMble 3HAHMS ISl aHallu3a U OOBSCHEHUSA
SBJIGHUN OKpPYKAIOIIEr0o MHpa M MPOUCXOJAIMIMX B HEM HU3MEHEHUHM, yYMEHHus JeiaTh 00OCHOBAaHHBIE
3aKJIIOYEHHs] HA OCHOBE HAy4yHBIX (PAKTOB M HUMEIOIIMXCA JaHHBIX C IEJIBI0 MOJYyYeHUS JOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSTEIILHO MCIOJIB30BaTh XMMHYCCKHEC 3HAHUS AJI1 pCIICHUA HpO6JI€M B PpCaJIbHBIX
KN3HCHHBIX CUTYalUsIX;

HHTCPCCA K MMO3HAHUTIO U I/ICCJIC,Z[OBaTeJII:CKOf/'I JACATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTM K HENPEpPhIBHOMY OOpa30BaHMIO W CaMOOOpa30BaHHMIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH OTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTAM Tpy/ia B pa3sIMuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3yJbTaThl OCBOCHHUS Y4eOHOro mpeamera «XHMHUS» Ha YPOBHE CpPEIHEro oOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuUMBbIEe IS (YOPMUPOBAHMSI MUPOBO33PEHUS OOYHYAIOIIUXCS MEXKIUCHUIUIMHAPHBIE (MEXIpPEIMETHBIEC)
OOIICHAYYHBIE TOHSATHUS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MUpa U CHEHU(HUKY METO0B
MO3HAHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPrus, sBIEHUE, MPOIECC,
CHUCTeMa, HaydHbIi (aKT, NPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHUE,
HaOI0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC  y4eOHBbIC  JeHCTBHs  (IIO3HABATENIbHBIC,  KOMMYHHKATHBHBIC,  DETYJSITHBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W  COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH 06yqa10m1/1xcs1 HCII0JIb30BATh OCBOCHHBIC MCKIAUCHUIITIMHAPHLIC, MUPOBO33PCHYCCKUC 3HAHUA
1 YHUBCPCAJIbHBIC y‘Ie6HI>Ie ﬂeﬁCTBHH B ITIO3HABATCIBHON U COI.[HEU'ILHOﬁ IIPaKTHUKCE.

MCTaHpeI[MeTHBIG pPE3YIbTAaTbl OTPAKAKOT OBJIAACHHUC YHUBCPCAJIIbHBIMU y‘IC6HI>IMI/I II03HaBaTCJIbHBIMH,
KOMMYHUKATHBHBIMU W PETYJIATUBHBIMUA I[CflCTBI/ISIMPI.

OBjajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU IO3HABATEJIbHBIMH J1eHCTBUAMM:
1) 6a3oBble JIOrHYecKue AeicTBUS:
CaMOCTOATENBHO (POPMYITHUPOBATh M aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIPCACIIATh LHEIN ACATCIBbHOCTH, 3aiaBasd MapaMETPbl U KPUTCPUN UX JOCTHIKCHUSA, COOTHOCUTDH PE3YJIbTAaThI
ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIISAMU,

HCIIOJIB30BATh [P OCBOCHHMH 3HAHUN IPUEMBI JIOTUYECKOIO MBIIIUICHHS] — BBIJICIATh XapaKTEPHbIEC IPU3HAKU
MOHATUI M YCTaHaBIMBATh UX B3aUMOCBSA3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUSA AN OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBJICHMUI;

BI)I6I/IpaTI> OCHOBAHUSA U KPUTCPHUU IJId KJ'[aCCI/I(l)I/IKaHI/II/I B€IICCTB U XUMHNYCCKHNX peaKuHﬁ;
YCTAaHABJIMBATH MPUYNHHO-CIICACTBCHHBIC CBA3U MCKAY N3YIACMbIMU SBJICHUSAMU,

CTPOUTH JIOTUYCCKUC  paACCYKIACHUA (I/IHILYKTI/IBHLIC, ACAYKTHUBHBIC, 8(0) aHaHOFHH), BBISIBJIATH
3aKOHOMCPHOCTHU U MPOTUBOPCUUA B pAaCCMATPUBACMBIX SIBJICHUAX, q)OpMy.TII/IpOBaTB BbIBOAbI U 3aKIIFOUYCHHU S,

INPpUMCHATH B MPOLUECCC IMO3HAHHWA, HCIIOJIB3YyEMbIC B XHMHUH CHMBOJIMYCCKHC (3HaKOBBIC) MOACIIHN,
Hp606paSOBI)IBaTI) MOJCIIBHBIC ITPCACTABICHUA — XUMHAYCECKHI 3HaAK (CI/IMBO.]'I) QJICMCHTA, XHMHUYCCKas
(bopMyﬂa, YpaBHCHHC XUMHYECKOM pCakuuu — npu pClIcHUN qu6HBIX TIO3HABATCJIbHBIX U IMPAKTHUYCCKUX
3aaa4, MNPUMCHATHL HA3BAHHBIC MOJACIIBHBIC MPCACTABICHUA JId BBIABICHHUA XapaKTCPHBIX IMPU3HAKOB
HU3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKHHﬁ.

2) 6azoBbIe HCCIeA0BaATEIbCKHE TeliCTBHS:

BJIaACTh OCHOBAMHU METOJJ0B HAYUYHOT'O IMMO3HAHHW BEIIECCTB U XUMHUYCCKUX peaxunﬁ;
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dbopMynmupoBaTh IMENW W 3aJaYd  HWCCICIOBAHHS, WCIONH30BAaTh IIOCTABICHHBIE W CaMOCTOSTEIHHO
chopMyIUPOBAHHBIE BOMPOCH! B KAU€CTBE NHCTPYMEHTA MO3HAHUS M OCHOBBI JUIs1 GOPMHUPOBAHUS TUIIOTE3bI
10 IPOBEPKE MPABHIIBHOCTU BBICKA3bIBAEMBIX CYKICHHIA;

BJIa/IETh HABBIKAMU CAMOCTOSITENIFHOTO IUIAHUPOBAHUS U TPOBEACHHUS YUYEHUYECKUX OSKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHs HAOIIOAATh 3a XOAOM IPOLECCca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3ynbrar, (GopMyIupoBaTh O000OIIEHUS U BBIBOJABI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3yJbTAaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHON padoTe;

npUOOpETaTh OMBIT YYCHUYECKON MUCCIIEI0BATEIBCKON U MPOCKTHOM NESITEIbHOCTH, IPOSIBIATH CIIOCOOHOCTD
U TOTOBHOCTb K CAaMOCTOSATEIBHOMY IIOMCKY METOLOB pELIECHUs IPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOA0B ITO3HAHUS.

3) paGora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMALUU (HaAy4HO-TIOMYJISIpHAs IUTEpaTypa XUMUYECKOTO
cojiep KaHus, CIIpaBOYHbIE TOCOOHsL, pecypchl IHTepHETa), aHAIM3UPOBAaTh HHPOPMALIUIO PA3TUYHBIX BHJIOB
1 (opM Ipe/ICTaBICHUS, KPUTHUYECKH OIL[CHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dbopMyIIMpoBaTh 3ampoCchl W TPHUMEHSATH pa3IMYHBIC METOJbI MPU TOMCKe W OTOOpe uHpOpManuu,
HE0OXOIUMOM TSI BHITOTHEHUS Y4eOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

HpI/IO6peTaTB OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHHX TEXHOJIOTHH H Pa3INIHbIX
ITOHMCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (opMy mpeiacTaBieHuss HHPopMauuu (CXeMbl, IpaduKy,
Jyarpammbl, TaOJIHUIbl, PUCYHKHU U JIPYTHE);

HCIOJIb30BaTh HAYYHBIN S3BIK B KQ4ECTBE CPEJCTBA MPU PabOTe ¢ XMMHUYECKON MH(OpPMAIHEH: TPUMCHSITH
MeXnpeaMeTHble (pusmueckre M MaTeMaTHYecKue) 3HAKM W CHUMBOIBL, (OpMyIbl, abOpeBHUATYypHI,
HOMCHKJIATYPY;

HUCIIOJIBb30BAaTh U HpeO6pa30BLIBaTI> 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HAITIAAHOCTH.
OBnaneHne YHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU JeHCTBUSIMM

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKTaeMOW TE€Mbl B XOJie JHUAJOTa W/WJIM JUCKYCCHH, BBICKA3bIBAThH
uaen, GopMynupoBaTh CBOU MPEIIOKEHHIS OTHOCUTEIHHO BHITIOTHEHHSI PEATIOKEHHOM 3a/1a4;

BBICTYIIATh C TpE3eHTAIMel pe3ylbTaTOB MO3HABATEIHHOU NEATEIHHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO
WM COBMECTHO CO CBEPCTHHUKAMHM TIPU BBITIOJHEHUH XHUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUICCKOW pabOThI
M0 HCCJENIOBAHUIO CBOMCTB HM3y4yaeMBIX BEIIECTB, pealu3allid y4yeOHOro mpoekTa u (OopMyIHpPOBATH
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHBIX UCCIICIOBAHUNA TyTEM COTJIACOBAHUS MO3UIIUN B X0JIe 00CYXKICHHUS
1 0OMeHa MHEHHUSIMHU.

OeBjaaaenue YHuBEPCAJIBHBIMU PEryJISTUBHBIMU JeHCTBUSIMM:

CaMOCTOSITENILHO TUIAHMPOBATh M OCYILECTBIISATh CBOIO II03HABATEIbHYIO JEATEIIHOCTD, ONpEAess e€ nenn
U 33/7a4M, KOHTPOJMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh NpeAsiaraeMblii aaropuTM
NEHCTBUIM TpU BBIMIOJIHEHUU YYEOHBIX M HCCIIENOBATEeNIbCKUX 3a/ay, BbIOMpaTh Haubonee 3(pPpexTUBHBIM
CIOCO0 MX peIIeHUs C YYETOM MOITy4YEeHHUS HOBBIX 3HAHUH O BEIIECTBaX M XMMHUYECKUX PEaKLUsX;

OCYIICCTBIIATE CAMOKOHTPOJIb CBOCH IEATSIbHOCTH Ha OCHOBE CaMOaHAaIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOECHUS Kypca «OpraHudecKasi XuMUs» OTpaaroT:
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c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPAa,
pOJIM XUMHUHM B TO3HAHUU SIBICHUU MPUPOIbL, B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYPbl JUYHOCTH, €€
(YHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOW HJsi PEHICHHS MPAKTHUYECKUX 3a7ad M DKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U MPUPOTHON CPEE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJIAralOUMe MOHITUS (XUMUYECKUMA
JJIEMEHT, aToOM, JJIEKTpOHHas 000JI0YKa aToMa, MOJIEKyJia, BaJlEHTHOCTb, 3JEKTPOOTPULIATEIILHOCTD,
XUMHYECKas CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpali€HHAas), MOJIb, MOJISIpHAas Macca,
MOJIApHBIA 00BEM, YIJIEPOAHBIN CKeleT, (PyHKUMOHAIbHAs TpyIa, paguKkai, H30Mepus, H30MEpHI,
TOMOJIOTUYECKUM Psiji, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOA U a30TCOACpKAIIUE COCAMHEHUsI, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COSAMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranuyeckux BemecTB A. M. ByrtinepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlllle B OCHOBE MOHUMAHUSI IPUYUHHOCTH U
CUCTEeMHOCTH XWMHUYECKUX SIBIICHUH, (DAKTOIOTUYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYyUYCHUU H
0€30MacHOM HCMOJIb30BaHUU BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEeIbHOCTU
4eJI0BEKA;

c(hOPMUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHITHIA, YCTAaHABIMBATh UX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOUIME TIOHSATHS IMPU ONHCAHUM COCTaBa, CTPOCHUS U IPEBPAILCHUM
OPraHNYeCKUX COCTUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMUYECKYI0 CUMBOJIMKY JJI COCTABICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpanIEHHOW) (POPMYNI OpraHUYECKHX BEIIECTB U YPaBHEHUU XUMHUYECKUX
peakuuii, U3roTaBIMBaTh MOAEIA MOJIEKYJ] OPraHUYECKUX BELIECTB ISl WIUIFOCTPALMU UX XUMHYECKOTO U
MPOCTPAHCTBEHHOI'O CTPOEHHS;

C(bOpMI/IpOBaHHOCTL YMCHI/H\/JI YCTaHABJIMBATDb IMPUHAJICIKHOCTh U3YYCHHBIX OPraHMYCCKUX BCIICCTB IIO UX
COCTaBy W CTPOCHHUIO K OIPEISIEHHOMY KIIACCY/TPyIe COSAMHEHUH (YIJIIeBOAOPOMIbBI, KHCIOPOJ H
a30TCOJCpXKAINE COCAMHCHHS, BBICOKOMOJICKYJISIPHBIC COCAMHCHHM), JaBaTh WM Ha3BaHHUS TIO
cucremarnyeckoir HoMmeHknatype (IUPAC), a Ttaxke NpuUBOAWTH TPUBHAIBbHBIE HA3BaHUS OTACIBHBIX
OpPraHWYECKUX BEIIECTB (ITHUIICH, IPONWICH, alleTUJICH, STUICHTIINKOJIb, TIHIEPUH, (eHoI, (hopMaTbaeTH I,
alieTanpJeru]l, MypaBbHHAs KHUCIIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTA, CTEApUHOBAas KHCIOTA,
TII0K032a, PpyKTO3a, Kpaxmal, HeJIT0103a, TIUIUH);

C(OPMHUPOBAHHOCTh YMEHMsI OINpPENeNiATh BHUAbl XMMHUYECKOH CBS3M B OPraHUYECKUX COEIUHEHUSAX
(onuHapHBIE U KpaTHBIE);

c(hOPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOKEHUSI TEOPUU CTPOCHHUS OpraHWYecKuX BemecTB A. M.
BytnepoBa ans 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPaHECHUS
MAaCChI BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHHE, (U3MUECKHE M XHUMHUYECKHE CBOWCTBa
TUMMYHBIX TIPEJACTABUTENCH Pa3TUYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUJICH,
arietunieH, Oyraauen-1,3, merunOyraaueH-1,3, OGeH305, METaHOIN, STAHOJ, STHUJICHIJIMKOIb, TJIULEPHH,
(dbeHom, aneranabIerul, MypaBblHasl M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeUII0JI03a, aMUHOYKCYCHAs
KHUCJIOTA), WUIIOCTPUPOBATh T'€HETUYECKYIO0 CBSI3b MEXJAY HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUN C UCTIOJIH30BAHUEM CTPYKTYPHBIX (opMyiT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKU YTIIEBOJOPOAHOIO ChIpbsi (HE(PThH, MPUPOIHBIH
ras, yrojib), ClocoObl X NepepadOTKU U MPAKTHUECKOE IPUMEHEHHE MPOIyKTOB MepepaboTKy;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOJUTH BBIUMCICHHS 10 XHMHUYECKUM YypaBHEHUSIM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKUUH IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB UM MPOAYKTOB PEAKIINN);

c(hOPMHUPOBAHHOCTh YMEHUW BIAACTh CHCTEMOW 3HAHWUN OO0 OCHOBHBIX METOJIaX HAyYHOTO TIO3HAHUSA,
UCIONIb3YEMBIX B XHMMHHU TPU W3YYCHUU BEIIECTB M XUMHUUYECKUX SIBICHHWH (HAONIOJCHUE, W3MEpEeHHeE,
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OKCIICPUMCHT, MOI[CJIPIpOBaHI/Ie), HCIIOJIb30BATh CUCTCMHBIC XUMUUCCKHUC 3HAHUS JJIS IPUHATUA peIJ_IeHI/If/’I B
KOHKPETHBIX JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHUia MOJb30BAHUS XMMHUYECKOH MOCYIOW W J1a00opaTOpHBIM
o0opyZOoBaHUEM, a TaKXe MpaBuia OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKLHUSAMH IO
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUU TIIJIAHUPOBATh W BBINOJHATH XUMHUYECKHH SKCIEPUMEHT (IpeBpaleHUS
OpPraHMYECKUX BEIIECTB IPH HArPEBAHHMH, MOJYYECHHE STHJIEHA U U3YYEHHE €ro CBOWCTB, KaYECTBEHHBIC
peaKkuyu OpPraHMYECKUX BEIIECTB, JIEHATypalusi OCNKOB MPH HArpeBaHWH, I[BETHHIC PEaKUUU OEIKOB) B
COOTBETCTBUM C IPaBHJIAMU TEXHUKHU OE30MACHOCTH MpPH OOpalleHHH C BEIIeCTBAaMU M J1TaOOpaTOPHBIM
000pyJIOBaHUEM, MPEICTABIATh PE3YNbTAaThl XMMUYECKOTO AIKCIEpUMEHTa B (opMe 3amucH ypaBHEHHMA
COOTBETCTBYIOIIUX peakUuil U GOpMyITUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHAIU3UPOBATh XMMHUYECKYI0O HH(OpMAIUIO, MOJy4aeMylo H3
Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoi nHpopManuu, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTb YMEHHM COOMIOaTh MpaBHia SKOJIOTMYECKH 1€J1eCO00pa3HOro MOBEIAECHUS B OBITY U
TPYZIOBOM JAEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 310POBbs M OKPYKAIOIIEW IPUPOIHOM CpEbI,
OCO3HABaTh OINACHOCTb BO3JCHCTBHS Ha JKUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX BEILECTB,
noHnMasi cMbich nokaszarens [1IK, mosicHaATh Ha npuMepax crocoObl YMEHBIICHUS W MPEIOTBPALICHHUS UX
BPEIHOI0 BO3JCHCTBYS Ha OPraHU3M 4€JI0BEKa;

JJIA 06yqa10nmxcsl C OrpaHM4YC€HHBIMH BO3MOKHOCTSAMMU 300POBbsA: YMCHHUEC IPUMCHATL 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOJAaX IMO3HAHHUA BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

VI CHENbIX M CIA0OBUISIIMX OOYYAIOUIMXCSA: YMEHHE MCIIOJb30BaTh PENbe(HO-TOUEUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

Cc(OPMHPOBAHHOCTH MPEICTABICHUNA: O XUMHUECKONW COCTABIISIONIEH €CTECTBEHHO-HAyYHON KapTHHBI MUpA,
pOJIM XMMHUHU B TO3HAHWUU SIBICHUW NPUPOJIBL, B (POPMUPOBAHUM MBILUIEHUS M KYJIbTYpPbl JUYHOCTH, €€
(GYHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl pPELIeHHs NPaKTHUECKUX 3a7ady U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOMN CPELIE;

BJIAJICHUC CHCTGMOﬁ XUMHUYCCKUX 3HaHI/II>'I, KOTOpafl BKJIFOHYACT. OCHOBOIIOJJIArarOmue ImOHsITUA (XI/IMI/I‘-ICCKI/If/'I
3IIEMEHT, aTOM, U30TOII, S-, P-, 0- SIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIDHBIN 00BEM,
BaJICHTHOCTD, SHCKTPOOTpI/IHaTeJ'II)HOCTB, CTCIICHb OKHCIICHUA, XUMHUYCCKas1 CBA3b (KOBaIIeHTHaSI, HOHHAas,
METaJIN4ecKasi, BOJOPOJHAS), KpUCTAIIMYECKas pemeéTKka, THUMBI XUMUYECKHX pEaKIHid, pacTBOD,
BJ'IGKTpOJ'II/ITI:I, HCBJ’IGKTpOJ’II/ITBI, BJIGKTI)OJ'II/ITI/ILIGCKaSI Jucconuanusi, OKUCJINTEIIb, BOCCTaAHOBHUTCIIb, CKOpOCTL
XUMHUYECKON peakIMH, XHUMHYECKOE PAaBHOBECHE); TEOPHUH U 3aKOHBI (TEOpUS DICKTPOTUTUYECKOU
auccounanuu, nepuoandeckuii 3akon JI. M. MeHneneeBa, 3aKOH COXPaHEHUsI MAacChl BEIIECTB, 3aKOH
COXPAaHEHUS Y TIPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKIIUAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHU, MI/IpOB033peH'-IeCKI/Ie 3HaHUusd, JICKaIMUuEe B OCHOBE ITOHHMMAaHMA HpI/I'-II/IHHOCTI/I U CUCTCMHOCTH
XUMHYECKHUX SIBIIEHUH, (DAaKTOJIOTHMUECKHE CBEIEHHS O CBOWCTBAX, COCTaBe, MOJNYUYEHHWHU U Oe30MacHOM
HUCITIOJIB30BAHUN Ba)KHeI\/'IHII/IX H€0pFaHI/I‘—IeCKI/IX BCIICCTB B 6I)ITy 158 HpaKTI/I'-IeCKOI\/’I JCATCIIBHOCTH YCJIOBCKA,

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABIIATE XapaKTCPHBIC MPU3HAKU HOHHTHﬁ, YCTaHAaBJIMBATbL UX B3aUMOCBA3b,
HCIIOJIB30BATh COOTBCTCTBYIOIINE ITOHATHUA ITPU OMMMCAHUH HECOPTaHUYCCKUX BEIICCTB U UX npeBpameHI/Iﬁ;

c(OpPMUPOBAHHOCTh YMEHHH MCIOIb30BaTh XUMHUUECKYIO CUMBOJIHUKY Ul COCTaBICHUS (pOPMYI BELIECTB U
ypaBHEHMI XUMHUECKUX peakiuil, cucremarndeckyto HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUA
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OTJIETIbHBIX HEOPraHUYECKUX BEUIECTB (yrapHbll Ta3, YIJIEKUCIBIM Ta3, aMMHUaK, Tami€éHas W3BECTb,
Herami¢Hasi U3BeCTh, IMThEBAsI COJIA, TUPUT U IPYTHUE);

C(bOpMI/IpOBaHHOCTI: yMeHI/Iﬁ onpeaAC/IsITb BAJICHTHOCTh U CTCIICHb OKHUCJICHUA XUMHUYCCKUX 3JICMCHTOB B
COCIMHCHMAX Pa3JUYHOIO0 COCTaBa, BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAs, WOHHAs, METAJNTMYECKas,
BOJIOPOAHAs) B COCAMHEHUSX, THUIN KPUCTAJUIMUECKOW pemETKH KOHKPETHOTO BeIIeCcTBa (aToMHasd,
MOJICKYJISIpHAsi, WOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTraHUYECKUX
COCIMHCHMUIL;

c(OPMHPOBAHHOCTh YMEHHUI yCTAaHABJIMBATh NMPUHAJICKHOCTh HEOPraHWYECKUX BEIECTB MO UX COCTaBY K
onpeAenéHHOMY KJIacCy/TpyIine COeQUHEHHH (MpOCThle BElleCTBA — METAJIbl M HEMETaJUIbl, OKCHJBbI,
OCHOBAHUS, KUCIIOTBI, aM(OTEPHBIE THIPOKCUIBI, COJIH);

cOpMUPOBAHHOCTh YMEHMH pacKpbhIBaThb CMBICT mepuoaunueckoro 3akoHa JI. WM. MenneneeBa u
JIEeMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AIIEKTPOHHOE CTPOSCHUE aTOMOB XMMHUYECKUX dJIeMEHTOB 1—4
nepuooB Ilepuoanueckoii cucteMbl XuMuieckux 3aeMeHToB JI. Y. MenpeneeBa, UCTIOIb3Ysl TOHATHUS «S-,
p-, d-3JIeKTpOHHBIC OPOUTANY», «IHEPIETHUYCCKUE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH HW3MCHEHUS
CBOMCTB XMMHUYECKHX HJIEMEHTOB M UX COEAMHEHUU MO mepuoiam u rpymmnam [leprogudeckoil cUCTEMbI
xuMudeckux ayemeHToB 1. Y. Meneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMHUCHIBAThH) O0IIME XUMHUYECKHE CBOMCTBA HEOPTaHUYECKHIX
BEIIECTB  PA3IMYHBIX  KJIACCOB, TMOATBEPXKAATh CYIIECTBOBAHME T'€HETHYECKONM CBSI3U  MEXIY
HEOPraHMYECKUMHU BEIIECTBAMH C IOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU 10 PA3TUYHBIM IPU3HAKAM (YUCITY U
COCTaBy pEAarupylolIiuxX BEIIECTB, TEIUIOBOMY 3(QeKTy peakiuu, M3MCHCHHIO CTCIICHCH OKUCICHHS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUSI PEAKUMI pa3IMYHBIX THIIOB, ITOJHBIE M COKPANIEHHBIC
ypaBHEHUs PEaKLUii HOHHOT'O OOMEHa, YUUThIBAsl YCIOBUS, IIPU KOTOPBIX 3TH pPeaKU YT A0 KOHLA;

C(l)OpMI/IpOBaHHOCTL YMCHI/II\/’I MMpOBOAUTL PCAKIUH, NMOATBCPIKAAOIINC KauyeCTBEHHBI COCTaB PA3INIHBIX
HCOPTraHNYCCKUX BCHICCTB, paCllO3HABATh OIBLITHBIM HyTeM HOHBI, MIPUCYTCTBYIOIIME B BOAHBIX paCTBOpax
HEOPTraHNYCCKUX BCILCCTB,

c(hOPMHUPOBAHHOCTh YMEHHMM PACKPBIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
MOCPEACTBOM COCTaBIIEHUS DIIEKTPOHHOTO OallaHCca STUX peaKlnit;

c(hOPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBHUCUMOCTh CKOPOCTH XHUMHYECKOW pPEAaKIMH OT Pa3IMYHBIX
(akTOpOB; XapakTep CMEUIEHUS XWMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpuniun Jle Hlatense);

chOPMHUPOBAHHOCTh YMEHHMM  XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIeKAIIUE B  OCHOBE
MIPOMBIIIIJICHHOTO TOJIYYEHHUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTD MPEICTABICHHUI 00
00IIMX HAYYHBIX MPUHIIUIIAX U KOJIOTHUECKUX MPOOJIeMax XUMHUYECKOTO TTPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUMCICHHUS C HCIOJB30BaHUMEM IIOHATHUSA «MaccoBas JOJIs
BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHUH ra30B MPU XMMHUYECKHX PEAKIMSIX, MacChl BEIIECTBA WM
0o0BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIUX B
peaKkIMM BeIleCcTB, TEIUIOBOro 3(p@dekra peakiuuu Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl BEIIECTB,
MIPEBPALICHNS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUU COONIOIATh MpaBHJa MOJIB30BAHUS XUMHUYECKOW MOCYAOW U JTaOOpaToOpHBIM
o0opyIoBaHMEM, a TaKXe MpaBuUiia OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSIMH TI0
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ IJIAaHUPOBATL W  BBINIOJIHATDH XUMUYECKUM OKCIICPUMCHT (paSJ'IO)KeHI/IC
IEPOKCHUJa BOAOPOaa B MPUCYTCTBUH KaTajln3aTopa, ONpPEACICHUC CPEABI PACTBOPOB BCUICCTB C IMOMOIIBIO
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YHHUBEPCAILHOT'O WHAMKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKON PEaKIINHU, PeaKIIuu
HMOHHOT'0 00MEHa, KaueCTBEHHbIE PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS,
pelIeHne SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «MeTaisl» U «HemeTamisl») B COOTBETCTBUU C IIPAaBUIaAMU
TEXHUKU 0€30MacHOCTH MpU OOpaIICeHUU C BEIIECTBaMU U Ja0OpaTOPHBIM 00OpYIOBaHUEM, MPEICTABIATH
pe3yabTaThl XMMHUYECKOTO AKCIEpUMEHTa B (OpMe 3almiCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKUuil U
(GbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHAIU3UPOBATh XUMHUYECKYI0O HMH(OpMAIUIO, MOIy4aeMylo W3
pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMK, UHTEpPHET U IPYTUX);

Cc(OPMHUPOBAHHOCTb YMEHHUI COOMIONATh MpaBHJa SKOJIOTMYECKH LE€JI€CO00pa3HOro MOBEIEHHS B OBITY U
TPYZIOBOM JAEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbs M OKPYKAIOIIEW INPUPOIHOM CpEIBbI,
OCO3HABaTh ONACHOCTb BO3JCHCTBHS Ha J>KMBBIC OPraHM3MBl ONPEIECIEHHBIX BELIECTB, MOHHUMAs CMBICI
nokazarens [IJIK, moscHATH Ha mpuMepax crocoObl YMEHBIIEHUS M MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JEHCTBUSA HAa OPraHU3M YEJIOBEKA;

JJIA 06yqalonmxca C OrpaHM4YC€HHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHUEC IPUMCHATL 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOJAaX IMO3HAHHUA BCIICCTB U XUMHWYCCKUX fIBHCHHﬁ;

VI CHENbIX M CIA0OBUISIIMX OOYYaIOUIMXCA: YMEHHME MCIIOJIb30BaTh DPEIbePHO-TOUCUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3anucu XUMHYECKUX (OPMYIL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHBbIE

N 1i/nt HaumeHoBaHue  pa3ieloB H  TeM (uudposbie)

N nporpamMMbl Beero Koutposabusie | [lpakrtuieckue | ofpazoBaresbHbIe

padoTbI padoThbI pecypebl
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
[Ipenmer oprannueckod xumuu. Teopus
11 CTPOCHHUS OPraHUYEeCKUX coeauHeHuit A. M. | 3 0 0
byrneposa

Htoro no pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIe YTIeBOOOPOALI — AJTKAHBI 2 0 0
29 HenpenenbHple  yriieBOJOPONBI:  AJKEHBI, 6 0 1

' aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0
24 [IpupoaHble MCTOYHHMKHU YIJIEBOJOPOAOB U 3 1 0

' uX nepepadoTka
Hroro no pasneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coenHeHust
3.1 Crnuptsl. ®enon 3 0 0
3.2 Anpaeruasl. Kap6oHnoBsie KHCIOTEL | | 0 1




Cnoxxnble Y(UPBI

3.3 YraeBozab 3 1 0
Utoro mo pazneny 13
Pa3nea 4. Aszorcoaepikamue opraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3 0 0
Hroro no paszneny 3
Paszgea S. BoicokoMoJIeKy/JIsSIpHbIE COeIUHEHUS
5.1 [Tmactmaccer. Kayuyku. Bomokna 2 0 0
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 2 2
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne n/nt HaunmeHnoBanue pa3neiios " TEeM (uudposbIe)
} NpPorpamMmbl Beero Kontposbneie | IIpakTuyeckne | ofpasoBareibHble
paﬁDTI)l paﬁoTbI pecypchl

Pa3nea 1. Teopernyeckne 0CHOBbI XMMHMH

Crpoenue aromos. llepnoanuecknii 3aKoH 1
1.1 [lepmomnyeckass  cucremMa  XUMHYECKHX | 3 0 0

anemenToB 1. 1. Menaeneera
12 Crpoenne BELIECTBA. Msoroo0pasue 4 0 0

BEIIECTB

20




13 XUMHYECKUE PEAKITUN 6 1 1
Wtoro mo pazneny 13
Pa3nea 2. Heopranuyeckasi xumust
2.1 MerTaiisl 6 0 1
2.2 Hewmeranmst 9 1 1
23 Séalflaef; TBHeopraHquCKHx W OpramuHueckHX |, 0 0
Uroro no pazneny 17
Pa3pen 3. Xumus 1 ;Ku3HbL
3.1 XuUMUS U KU3Hb 4 0 0
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 2 3
INOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoxa Beero Kontpoabubie | IIpakTuueckue f[l;;jeﬂng E;II?;I;?)?;TMHW
padoTsI padoTbI pecypebl
1 1 0 0

[Ipenmer OPraHUYECKOM

XHMMHH,

eé

21




BO3HHUKHOBCHHEC, Pa3BUTHEC U 3HAUCHUC

Teopus CTpOEHUs OpPraHUYECKUX
coequuenuit A. M. bytnepoBa, e€ oCHOBHbIE
MOJIOKEHUS

[IpencraBnenue 0 KJaccu(uKanuu
opraHnyeckux BemiecTB. HomenxiaTypa
(cucremaruyueckas) 51 TPUBHAIbHBIE
Ha3BaHUS OPraHUYECKUX BELIECTB

AJIKaHEbI: COCTaB u CTpOEHUE,
TOMOJIOTUYECKUH P

Mertan u  3TaH —  TpocTeiiue
MIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTuiaeH U MpoNnuiIeH — MpocTellIne
MIPEICTABUTENN AJIKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomydyenue
JTUJICHA U U3YYEHHE €TI0 CBOMCTBY»

AJKagyeHsl. byranuen-1,3 u
MeTmiOyragueH-1,3. [Tonyuenue
CUHTETHUYECKOTO KayuyKa U pe3HHbI

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHUS,
FOMOJIOTUYECKUN  psif.  ALETUIEH  —
MPOCTEUILINN MTPEICTABUTEID AJIKUHOB

11

Brluucnenuss mo ypaBHEHMIO XHMHYECKOU
peakuuu

12

Apenbl: OeH30m M TOiyod. TOKCHYHOCTH

22




apeHoB

13

I'enernyeckas CBSI3b yIJ1€BOJOPO/IOB,
MPUHAJJISKANINX K Pa3IMYHBIM KJlaccaM

14

[IpupoaHble HMCTOYHUKH  YIJIEBOJOPOJIOB:
OPUPOJIHBIA Ta3 W TOMYyTHBIE HEPTIHBIC
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu

15

[IpupoaHble HMCTOYHUKH  YIJIEBOJOPOJIOB:
OPUPOJIHBIA Ta3 W TOMyTHBIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu

16

KonrtponbHass ~ pabora  mo  paszzmeny
«YTIEeBOIOPOIBI»

17

Hpe,[[eJ'ILHbIe OAHOATOMHBIC CIIUPTHI:
MCTAHOJI 1 OTaHOJI. BOI{OpOZIHaﬂ CBA3b

18

MHoroaToMHEIE CIIMPTHI: ITUJICHITIUKOJb H
TIIMIECPpHUH

19

@DeHoI: CTpOEHUE MOJIEKYJIbl, PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20

AJbpaerunsr: (dhopmanbaerua u
areTagbpIerun. AneTox

21

OIHOOCHOBHBIE TpeeIbHbIE KapOOHOBBIE
KHUCTIOTHI: MypaBbHHAs U YKCYCHAS

22

[TpakTueckass pabora Ne 2. «CsoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

23

CTeapI/IHOBaSI K OJICMHOBAasd KHCIIOTBI, KakK
npeacCTaBUTCIIN BBICIIHUX Kap60HOBLIX
KHUCJIOT

23




24

Mpbuta Kak CcoOlMM  BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JCHCTBHUE

25

Cnoxuple 3¢dupsl  Kak  HOPOU3BOJHBIC
KapOOHOBBIX KHCIOT. [HIPONH3 CIIOKHBIX

3¢hupoB

26

Kupsr: THPOIIH3, IpUMEHEHHE,
Ouosoruueckas poJib KUpPOB

27

YrieBoabl: COCTaB, KJaccu(uKanus.
Baxwneiimue  npeacraBuTeNnu:  IUIIOKO3a,
¢dpykro3a, caxaposa

28

Kpaxman u nemnono3a Kak IPUPOJHBIE
IIOJINMEPBI

29

Konrponbnass  pabora  mo  paszzmeny
«Kucnopoaconepxkarue OpraHHYecKue
COCIMHEHUS

30

AMMHBL: METHJIAMHAH U aHWJIHH

31

AMHUHOKHCIIOTHI Kak amQoTepHbIe
OpraHu4ecKue COETMHEHMUS, 170
O6uonornyeckoe 3HaueHue. Ilentuapt

32

benxu Kak IIPUPOJIHBIE
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUSI

33

OcHOBHBIE IIOHATUA XUMHNN
BBICOKOMOIJICKYJIAPHBIX COC)II/IHeHI/Iﬁ

34

OcHoBHbIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH.
[InacTmaccel, KaydyKH, BOJIOKHA

24




OBIIEE

KOJIMYECTBO YACOB 10

34 2 2
I[TPOI'PAMME
11 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ni/m | Tema ypoka K n Hata ungposbie
Beero OHTPOJILHBIC PAaKTHYE€CKHE H3yuyeHusi | oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypebl
1 XUMHYECKUN 3JI€eMEHT. ATOM. DJIEKTpOHHas 1 0 0
KOH(HUTypanus aTOMOB
Ilepnonnueckuit 3axkoH u Ilepmoandeckas
5 cucTeMa XuMHYeckux »sinementoB . H. 1 0 0
MenneneeBa, HuX CBSI3b C COBPEMEHHOMU
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB
XAMHYECKHUX DJIEMEHTOB U WX COCAWHEHHH TI0
3 rpymnmam u MEePHOJIaM. 3HaueHune 1 0 0
MEePUOIUYECKOTO 3aKOHa | CHCTEMBI
xuMudeckux aiaemeHnToB .M. MenaeneeBa B
pPa3BUTHU HAYKHU
Crpoenue BeniecTBa. XUMHUYECKas CBs3b, €€
4 BHUJIbI, MEXaHU3MBI 00pa30BaHMS KOBAJICHTHOH | 1 0 0
cBs3u. Bogopoanas cBsi3b
BanenTtHocTsb. DNEeKTpOOTPULIATETBbHOCTb.
5 Crenenn OKHCJICHHUS. BemectBa 1 0 0
MOJIEKYJIIPHOTO u HEMOJIEKYJISIPHOTO
CTpOEHUSA

25




[TonsTne o qucnepcHbIX cucteMax. ICTUHHBIE
U KOJUIOHUJHBIE pacTBOpel. MaccoBas nois
BEIIIECTBA B paCTBOPE

Knaccudukanus u HOMEHKJIaTypa
HEOpPraHWYeCKHX coequHeHuil. ['eHeTHueckas
CBA3b HCOPraHMYCCKUX BCHICCTB, Pa3JIMYHBIX
KJIaCCOB

Knaccugpukanus XUMHUYECKHX peakuuil B
HEOPraHWYEeCKOM W OpPraHN4YeCKOM XUMUHU.
3aKOH COXpaHEHHs MacChl BEILECTB; 3aKOH
COXpAaHEHHs M IPEBpallCHUs DHEPIrUU IpU
XUMHUYECKHUX PEAKIMIX

Ckopocth peakuuu. OOpaTuMble peaKlUu.
XUMHUYECKOE PABHOBECHE

10

[Tpaktnueckass pabora Ne 1. «BnusHue
pa3IMYHBIX (dakTopoB Ha CKOpOCTH
XUMUYECKON PEaKLUn»

11

OnekTponuThueckas auccouuanus. [lonstue
0 BojopoaHoMm mokazatene (pH) pactBopa.
Peakuun  monHoro  obmena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTENIHHBIE PEAKITUU.
[TonsiTue 00 dSIeKTponIU3e pacIiylaBOB U
pacTBOPOB coJie

13

Kontponbhas paborta o pazneny
«Teopernyeckre OCHOBBI XUMUW)

14

Mertamibl, ux nosioxenue B llepumoanmueckoi
cucremMe Xxumuyeckux dnemeHtoB J[. W
MenzeneeBa M OCOOEHHOCTH  CTPOEHUS

26




atomoB. OOmme ¢u3nYecKue CBOWMCTBA
METAJIOB

15

CruiaBbl METAJUIOB. DJIEKTPOXUMHYECKUM DSl
HaIPsKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METaJIJIOB
(HaTpwid, KaJIni, KaJIbIHH, MarHui,
AIIOMUHMI) U UX COEIMHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU MU HX
COEeIMHEHUN

18

XUMHYeCKHEe CBOMCTBA IIMHKA, JKejie3a M UX
COEeIMHEHUN

19

[Ipaktnueckas pabora Ne 2. "Pemenue
OKCIIEPUMEHTAJIBHBIX ~ 3a7a4 [0  TeMe
«Meramas»"

20

Hemerannsl, X IIOJIOXKCHHUE B
ITepronnueckon CHUCTEME XUMHYECKUX
sneMmeHToB J[. 1. MenzaeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

21

duznyeckue CBOICTBa HEMETAIIJIOB.
Annotponusi HEMeTaIoB  (HA  mpumMepe
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA TajJOT€HOB, CEPBI U UX
COCTUHEHUN

23

XUMHYecKHe CBOMCTBa a30Ta, gocodpa U UX
COCIMHEHUN

24

XHWMHUYECKUE CBOMCTBA YIJIEpOAA, KPEMHHUS U
UX COeIUHEHUN

27




25

[IpruMeHeHrne BaXHEWIIMX HEMETAJUIOB U HUX
COEIMHEHUN

26

O0o001Ienne W cHCTEMaTU3alMsl 3HAHWHM 110
TeMe  «Hemeramnel».  BeIUMCIeHHS — 11O
YpaBHEHUSM  XUMHUYECKMX  peakuuid U
TEPMOXHMHUYECKUE PACUETHI

27

IIpaktuuyeckass pabora Ne 3. «Pemenue
JKCHEPUMEHTAJbHBIX  3aJa4 [0  TeMe
"HemeTtaist"»

28

KontponbHas pabora no remam «MeTamibly U
«Hewmerammeny

29

HeopraHquCKMe U OpraHN4YCCKUC KHCJIOTHI.
HeOpI‘aHI/I‘ICCKI/Ie U OPTraHUYCCKHEC OCHOBAHUA

30

AmMdoTtepnbie HEOpraHUYECKUe u
OpraHuyeckue coeauHeHus. [ eHeTmueckas
CBSI3b HEOPraHMYECKHMX U  OPraHuYeCKHX
BEIIECTB

31

Ponp xuMuu B o0eceUeHUU 3KOJIOTHYECKOM,
SHEPreTUYeCKOW W THIINEeBOH Oe30MacHOCTH,
Pa3BUTHUU MEIUITUHBI

32

[lpencraBiaenns 00  oOmUMX ~ HAYYHBIX
NPUHIUIIAX ~ TPOMBIIUICHHOTO  MOJYYEeHUs
Ba)XKHEHIINX BEIECTB

33

YenoBek B MHUPE BCIICCTB U MATCPHUAJTIOB

34

Xumus u 30pPOBLC UCIIOBCKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

o Xumus, 10 xmace/ TI'abpuensa O.C., OctpoymoB WN.I'., CrmagkoB C.A., AKIHMOHEpHOE OOIIECTBO
«3narenbCcTBO «IIpocsenienne
o Xumms, 11 xmacc/ INabpuensa O.C., OOmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
Axmmoneproe obmiectBo «M3narenbctBo «IIpocBemienne»

[lepuonnyeckas cucrema xumuueckux »siementoB JI.M.MenneneeBa, Tabnuuma pacTBOPHMOCTH,
INEKTPOXUMHYECKUN DSl HAIPSKEHUS METAJUIOB

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/






