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MHNOACHUTEJIBHASA 3AIINCKA

ITporpamMma 1o XMMHH Ha YpOBHE CpeHero oomero obpa3oBanus pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273 -
D3 «O6 obpaszoBanuu B Poccuiickoit denepanuny», TpedoBaHHUIl K pe3yIbTaTaM 0CBOCHUS (enepalibHOi 00pa3oBaTeNbHOI IPOrpaMMbl CPEIHEr0
obmero obpazosanust (POII COO), npencraBireHHbIX B DenepallbHOM TrocyJapcTBEHHOM oOpasoBaTensHoM cranmapre COO, ¢ yuérom
KoHnenmuy npenogasanus yaeOHOro npeamMera « XUMUs» B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoit deneparuy, peaan3yomix OCHOBHEIC
o0pa3oBaTelbHbIE IIPOrPaMMEIL, U OCHOBHBIX IOJNOKeHUH «CTpaTeruu pa3ButHs BocnuTanus B Poceuiickoil @enepannu Ha nepuox 1o 2025 roga»
(Pacnopsixenue ITpaBurensctsa PO or 29.05. 2015 Ne 996 - p.).

OCHOBY NOIXOJOB K pa3pabOTKe IPOrpaMMBI IO XUMHUH, K OIPENENICHHIO o0Liell crparerny OOy4eHWs, BOCIHTAHHUS U Pa3BUTUS
o0y4arolmxcsi cpefcTBaMu yuebHoro npeamera «Xumusp» 1t 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIM KOHILIENTYalbHBIC HOJOXKCHUS
OI'OC COO o B3anM000YCIOBICHHOCTH LieJIei, COAEPKaHusl, Pe3yIbTaTOB 00y4YEHHUs U TPEOOBAHUI K YPOBHIO IOATOTOBKH BBIITY CKHUKOB.

Xumuueckoe obOpazoBaHHe, MOJNydaeMOe BBITYCKHUKAMH 0OLIe00pa3oBaTeNIbHOH OpraHM3aliH, SBISCTCS HEOTHEMJIEMOH YacThI0 MX
ob6pazoBanHOCTH. OHO CITYHT 3aBEPIIAIOIIMM 3TAllOM PeaIM3allii Ha COOTBETCTBYIOIIEM eMy 6a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYIIHX
LIETIOCTHOI CHCTEME XMMHYECKOro 00pa3oBaHusl. DTH [EHHOCTH KaCalOTCs TO3HAHUS 3aKOHOB ITPUPOJIBI, (HOPMUPOBAHHS MUPOBO33PEHHUS M 001IIeH
KyJIBTYpBI YEIOBEKa, a TAKKe DKOJOTMYECKH 00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U IIPHPOJNHON cpexe. Peanmsyercs xumudeckoe
obpa3oBaHe 00y4alONMXCs HAa YPOBHE CPEIHEro 00IIero 00pa3oBaHus CPeICTBAMHU y4eOHOTO IpeaMeTa « XMMUs», COAEPKaHNE U MOCTPOCHUE
KOTOPOTr'O OIPE/ENICHBI B TPOrpaMMe 110 XMMHH ¢ YYETOM CHeU(UKN HayKH XUMHH, ¢€ 3HAUCHHS B TO3HAHUH IPHPOJIBI U B MATEPHATILHON KU3H U
o0IecTBa, a TakKe ¢ y4ETOM OOIIMX IieJell U NIPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEr0 0011ero oopa3oBaHms
B Poccuiickoit @enepanuu.

XHUMHSI KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HrpaeT ocoOyI0 POJib B COBPEMEHHOW LUBMIIM3ALMHU, B CO3MAHHM HOBOW 0a3bl
MaTepuaibHOi KynbTypbl. OHa BHOCHT CBOH BKIaa B (DOPMHPOBAHHE PALOHATIBHOIO HAYYHOI'O MBINUICHHS, B CO3JaHHE LIEIOCTHOIO
MPEACTABICHUS 00 OKPYXXAIOIeM MHpe KaK O eJUHCTBE NPUPOABI M YeloBeKa, KOTopoe (HOpMHpyeTcss B XHMHH Ha OCHOBE NMOHMMAHHS
BEIIECTBEHHOI'0 COCTaBa OKPY)KAIOLIEro MUpa, OCO3HAHUSI B3aHMOCBSI3H MEX/y CTPOCHHEM BEILECTB, HX CBOHCTBAMH M BO3MOXKHBIMU 00J1aCTSIMU
MPUMEHEHHS.

Tecno B3auMozeicTBYs ¢ IpyrMMH €CTECTBEHHBIMU HayKaMH, XUMHs CTajla HEOThEMJIEMOM YacThbI0 MUPOBOH KyJIbTYpPbl, HEOOXOAUMBIM
YCJIOBHEM YCIIEIIHOrO TPY/1a U XKHU3HHU KaXJ10ro ujieHa ob1iecTBa. COBpeMeHHast XMMHUS KaK HayKa CO3MAaTeNbHas, KaK HayKa BbICOKMX TEXHOIOTHi
HalpasJieHa Ha peleHHe II00anbHbIX TPOOJIEM YCTOHYMBOTO Pa3BUTHs YEJIOBEUECTBA — ChIPHEBOH, SHEPreTUUECKOM, MUIIEBOH, HKOTOrHUECKON
6€30MacCHOCTH U OXPaHbI 3710POBbS.

B cooTBeTCTBHM ¢ OOIMMHU IETSIMH U NPHHIUIIAMU CPeJHEro oomero obpazoBanus copepskanue npeamera «Xumus» (10—11 kmaccel,
6a30BBIii ypoBEHb H3y4deHMs) OPUEHTUPOBAHO NPEHMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IOArOTOBKY O0ydaloLIMXCs, HEOOXOAUMYIO UM JUIA
BblpaﬁOTKl/l MHUPOBO33PEHUYCCKUX OPUCHTUPOB, YCIICIIHOI'O BKIIFOYECHUS B )KU3Hb COLIMYMA, IIPOAOJDKECHUA 06pa3OBaHl/lfl B pasjIM4IHbIX OGJ’IaCTﬂX, HE
CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHEH.

CocTaBisIoIMMH TpefMeTa «XUMHs» ABIAIOTCS 6a30Bble Kypchl — «Opranudeckass XuMus» U «OO0Imas U HeOpraHuvecKas XUMHs»,
OCHOBHBIM KOMIIOHEHTOM COJ€PKaHHsl KOTOPBIX SABIISIIOTCS OCHOBBI 6a30BOI HayKU: CHCTEMa 3HAHHUM 110 HEOPraHUUECKOH XUMHUH (C BKIIOUEHHEM
3HAaHUH M3 OOIIeH XUMHM) M OpraHudeckod xumuu. POpPMHUpPOBAHME JAHHOW CHCTEMBbl 3HAHWH INPU HM3YYEHUH INpeaMera obecreyrBaeT
BO3MOYKHOCTh PACCMOTPEHHS BCEI'0 MHOI000pa3ys BEIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPHI XUMHH.

CrpyKTypa coaepxanus KypcoB — «Oprannueckas XumMus» u «O0111as 1 HeopraHuueckast XUMus» copmMupoBaHa B IpOrpamMMe 1o XuMUU
HAa OCHOBE CHCTEMHOIO IOJAXO07a K H3y4EeHMIO yueOHOro MaTepuaja M OOYCIOBJIEHa HMCTOPHYECKH O0OCHOBAHHBIM Pa3BUTHEM 3HAHMI Ha
omnpeenéHHbIX TEOPETHYECKHX YPOBHAX. Tak, B Kypce OpraHMYecKoil XMMHM BEIIECTBA PACCMAaTPHBAIOTCA HA ypOBHE KIJIACCHUECKOH TeopHu
CTPOEHUS] OPraHUYECKUX COETHHEHMH, a TakKe Ha YPOBHE CTEPEOXMMHUUYECKHX U 2JIEKTPOHHBIX MPE/CTaBIeHUH 0 cTpoeHuu BemecTB. CBeeHns
00 M3y4aeMBIX B Kypce BEIIECTBaX HAIOTCS B Pa3sBUTHH — OT YIJIEBOAOPOIOB IO CIOXKHBIX OHOJOIMYECKM aKTUBHBIX COeIHHEHHi. B kypce
OpraHM4ecKol XMMMH IOIy4aloT pa3BUTHE C(OPMHPOBAHHBIC HA YPOBHE OCHOBHOIO O0OILIEro 00Opa3oBaHHs IEPBOHAYAIBHbIC MPEICTABICHUS O
XUMUYECKOH CBS3H, KiIacCH(UKAIHOHHBIX IPH3HAKAX BEIIECTB, 3aBHCHMOCTH CBOHCTB BEIIECTB OT HX CTPOCHHS, O XUMHUUECKOH PEaKIHu.

ITon HOBBIM yrJIOM 3peHHS B IpeaMeTe «XuMus» 0a30BOTO ypOBHS PacCMaTPUBACTCS M3YYEHHBIH HA YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHUs TEOPETUUECKHI MaTepral U (HaKTOIOrHIeCKUe CBEICHH O BEIeCTBAX M XUMUUeCKoi peakiuu. Tak, B yacTHOCTH, B Kypce «O01mas
1 HEOPraHHJEecKast XUMH» 00yJalonuMcsl IPEA0CTaBIIAETCs BO3MOXKHOCTh OCO3HATh 3HAUSHHE IIEPUOANYECKOr0 3aKOHA C 00IIETEOPETHIECKHX U
METOJIOJIOTMYECKUX MO3UIMH, TIy0)Ke MOHATh MCTOPHYECKOE M3MEHEHHE (QYHKLHMH 3TOro 3akoHa — OT 000OImaroumeid 10 OObACHSAIOMWEH U
TIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHHH 0 BaKHEHIINX BELIECTBAX, HX COCTAaBe, CTPOCHHH, CBOICTBAX U IPUMEHEHUH, a TAKXKE O XUMHIECKHX PEAKIHAX,
UX CYINIHOCTH M 3aKOHOMEPHOCTSX IIPOTEKaHMS OMONHsieTca B Kypcax 10 m 11 KaccoB DJIEMEHTaMH COACPXKAHHSA, HMEIOIIUMH
KyJIbTYPOJIOTHIECKUH 1 IPUKIAJHON XapaKkTep. DTH 3HaHHSA CHOCOOCTBYIOT IIOHHMAHHIO B3aUMOCBS3H XUMHUH C JPYTHMH HayKaMHU, PACKPBIBAIOT
e€ poJb B TO3HABATENIBHON U MIPAKTUUECKON JEATEIbHOCTH YeI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)XKCHHS K IIPOLIECCY TBOPYECTBA B 00TACTH
TEOPHU H MPAKTUUECKUX IIPUIOKEHUH XUMUH, IOMOTAIOT BBITYCKHHKY OPUCHTHPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAYMMBIX IIPOOIIeMax,
CBSI3aHHBIX C XMMHEH, KPUTHUECKH OCMBICIMBATh MH(GOPMAILHIO U MPHMEHATH €€ AT MOMONHCHUS 3HAHHU, PElICHUS HHTEUICKTyalbHBIX H
9KCIIEPUMEHTATbHBIX HCCIEI0BATENbCKHX 3a1a4. B menom comepxanue yaeOHOro npeaMera « XHMHD JaHHOTO YPOBHS H3YUCHHSI OPHEHTHPOBAHO
Ha (opMHpoBaHHE Y 0OyJAIOIMXCS MHPOBO33PEHUYECKOH OCHOBBHI Il MOHUMaHUS (ruocodckux mael, TaKHX KaK: MaTepHaIbHOE SIUHCTBO
HEOPraHHIeCKOr0 U OPraHUYECKOTr0 MUpPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTABOM H CTPOCHUEM, IO3HABAEMOCTD IIPUPOAHBIX SBJICHU i
IMyTEM DKCIIEPHMEHTa U PEIICHHs MPOTHBOPEYHH MEXIy HOBHIMH (JaKTAMH U TEOPETHUECKHMH MPEANOCHUIKAMHU, OCO3HAHHE PONTU XUMUH B
PEIIeHHH 3KOJIOTHYEeCKHX IpobieM, a Takxke IpobiieM cOepekeHHs DHEPreTHYECKHX PECypCOB, CBHIPbS, CO3JaHUS HOBBIX TEXHOJIOTHH H
MaTepualoB.

B mmaHe pemeHus 3afad BOCHHTAHUS, Pa3BUTHS W CONMATM3ALNUM OOYJAIOIIMXCS NMPHHATHIC NMPOrPaMMOI IO XHMHH IOIXOIBI K
OIIPEIeIeHUIO COAePIKAHHS U OCTPOCHUS IIpeIMeTa IIpefycMaTPUBAIOT GOPMUPOBAHUE YHUBEPCATbHBIX yIeOHBIX AeHCTBUI, NMEIOMUX 6a30Boe
3HaYEGHHE U PA3IUYHBIX BHAOB [EATENBHOCTU: pPEIIeHHs MpoOieM, IIOMCKa, aHaiu3a M 00paboTkm nHGOpPMAN UM, HEOOXOIMMBIX IS
MIPHOOPETEHHS OIBITA IPAKTUYECKOH 1 HCCIST0BATENbCKON IeATeIbHOCTH, 3aHUMAIONIeH Ba)KHOE MECTO B IIO3HAHUH XUMHUH.

B npakTHke npemnogaBaHus XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUS, TaK H Ha YPOBHE CPELHEro o0Iero oopa3oBaHus,
IIPH OIpeJeNICHHH COIepKAaTeIbHON XapaKTepPUCTHKU IIeNel M3ydeHUs ImpeaMeTa HAIpaBIeHUEM IIEPBOCTCHCHHONW 3HAYMMOCTH TPaIHUIHOHHO
npu3HaéTcss GOpPMUpPOBAHUE OCHOB XMMHUYECKOH HAayKH Kak OOJAacTH COBPEMEHHOT'O €CTECTBO3HAHUS, IIPAKTHIECKON IesATEIbHOCTH YelIOBeKa U
KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOH KyJIbTypbl. C METOOHYIECKOH TOUKH 3PEHHsS TaKOH IOAXOM K ONpeIeNeHHIO Leleil n3ydeHHs IpeaMera
SIBJIICTCSI BIIOJHE OIPABIAHHBIM.



CornacHo JaHHOM TOYKE 3pEHHsI IIABHBIMHU LIeJIMU U3ydeHus IpeaMeta « Xumusi» Ha 6a3oBoM yposHe (10 —11 ki1.) sBIsFOTCS:

. (opMHUpOBaHHE CHCTEMbl XHMHYECKAX 3HAHUH KaK Ba)KHEHIIeH COCTaBIAIONICH eCTECTBEHHO-HAYYHOII KapTUHBI MHUpa, B OCHOBE
KOTOPOIf JIeXaT KIIF0UYeBbIe TOHATUS, (yHIaMEHTAIbHbIC 3aKOHBI H TEOPUH XHMHH, OCBOCHHE SI3bIKAa HAyKH, YCBOCHHUE M IOHUMaHHE
CYIIHOCTHU JOCTYITHBIX 0000IIEHUH MIPOBO33PEHUECKOr0 XapaKTepa, 03HaKOMIICHHE C UCTOpUeil MX Pa3BUTHS M CTAHOBJICHHS;

. (opMUpOBaHHE U Pa3BHTHE IPEICTABICHUII O HAyYHBIX METOJAaX MO3HAHMS BEIISCTB U XMMHYECKUX PEaKIUil, HEOOXOMUMBIX UL
IIPHOOPETEH ST YMEHUH OPUCHTUPOBATHCS B MEPE BEIECTB H XUMUYCSCKUX SBICHUH, NMEIOIU X MECTO B IIPHPOJIE, B IIPAKTHIECCKON H
[IOBCEIHEBHOMN JKU3HH;

e  pasBHTHE YMEHHIl M CIIOCOOOB [EATENBHOCTH, CBS3aHHBIX C HAOJIOJCHHEM U OOBSICHEHHEM XHMHUYECKOrO OKCIIEPHMEHTa,
COOJIIOIEHNEM NTPaBHII 6€30MacCHOr0 0OPAILEHNUs C BEIECTBAMU.

Hapsimy ¢ 9THM, coiepxkaTelbHas XapaKTepPHUCTHKA Leled M 3aad M3y4eHUs NpeAMeTa B IporpaMMe [0 XUMUHM yTOYHEHa HU
CKOPPEKTHUPOBAaHA B COOTBETCTBHU C HOBBIMH NPHOPHTETAMH B CHCTEME CpeqHero obdmiero odopazoBanus. CeroHs B IPENOJaBaHUM XUMUH B
OonbLIel CTeNeH! OTAAETCS MPEANOYTEHHE IPAKTUYECKO KOMIIOHEHTE COIepKaHus 00y4eHNUsl, OpPUEHTHPOBAHHOMN Ha ITOATOTOBKY BBITYCKHHKA
00111e00pa30BaTeIbHON OpraHu3aly, BIAJICIOIIET0 He HAOOPOM 3HaHWUIA, a PYHKIIMOHAIBHON I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHSMHU
AKTUBHOTO ITOJIy4YCHUs 3HAHUH ¥ IPUMEHEHHMS UX B PEasbHOM JKHU3HHM JUIS PEILCHHUS [1PAaKTHYECKUX 3a1ad.

B cBsi31 ¢ 3THM IpH U3y4EeHHHU HpeaMeTa « XUMHUS» JTOMUHUPYIOLIee 3HaYeHHE IPUOOPETAIOT TaKHe LIEIH U 3aJa4H, KaK:

ajanTanys o0yJaloIMXCs K yCIOBHAM AMHAMUYHO Pa3BHUBAIOIIErocs MHpPa, (HOPMUPOBAHME HMHTEIUIEKTYalIbHO Pa3BHTOH JMYHOCTH,
TOTOBOIl K caM000pa30BaHUIO, COTPYAHHIECTBY, CAMOCTOSTEILHOMY NPUHSTHIO IPAMOTHBIX PELICHUIl B KOHKPETHBIX JKU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C BEIECTBAMH ¥ MX IPHMEHCHHEM;

(bopMupOBaHHe Y 00YJarOIMXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIINIT), IMEIOIINX YHHBEPCAIbHOE 3HAUCHHE ISl Pa3JIMIHBIX
BUJIOB JIEATEIBHOCTH: PELICHHs NPOOIeM, NOMCKa, aHaM3a U 00paboTkH HH(GOPMALNY, HEOOXOAUMBIX AJISI IPHOOPETEHUS ONBITA ACSITEIBHOCTH,
KOTOpast 3aHUMaeT BaJKHOE MECTO B [TO3HAHUY XMMHH, A TAKXKE JUTS OL[EHKH C MO3HUIIMH 9KOJIOTHYECKOH 6e30I1aCHOCTH XapaKTepa BIUsIHUS BEIECTB
1 XUMUYECKHX MPOLIECCOB Ha OPraHU3M YeJIOBeKa U MPHPOAHYIO CPeny;

pa3BHTHE II03HABATEILHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX H TBOPYECKUX CIIOCOOHOCTEH 00YYarOIIXCsi: CIIOCOOHOCTH CaMOCTOSTENBHO
npuoﬁpeTaTb HOBBIC 3HaHHWA IO XMMHH B COOTBETCTBHU C XKHU3HCHHBIMU l'lOTpe6HOCTflMl/l, HUCIOJIb30BAaTh COBPEMEHHBIC MHCI)OpMaLH/IOHHI:Ie
TEXHOJIOTHH JUIsl TIOMCKA M aHalM3a yueOHOH M HayYHO-TIOMy IAPHOI MH()OPMAIINE XUMHYECKOTO COICPIKAHUST;

(dopMHpOBaHHE M Pa3sBUTHE y OOYYAIOIIMXCS ACCOLMATHBHOIO M JIOTMYECKOTO MBIIUICHUS, HAOIIOAATENbHOCTH, COOPaHHOCTH,
AKKYPaTHOCTH, KOTOPBIC 0COOEHHO HeO6XO}1HMbI, B YaCTHOCTH, IIPH TVIAHUPOBAHUU U MPOBEACHUN XUMHUYICCKOT'0 SKCIIEPUMEHTA

BOCIIHTaHHE y 00yJalonuXxcs yOeKIEHHOCTU B T'yMaHUCTHUYECKOH HANpaBIEHHOCTH XUMHUM, €€ BaKHOH POJIM B pElIEHHUH I100aIbHBIX
po6JieM panfoHAIBHOTO MIPHPOIOIONB30BAHHS, TOMOJHEHUs SHEPreTHYECKHX PECYPCOB M COXPAHEHHs IPUPOIHOrO PaBHOBECHS, OCO3HAHHS
HE00X0JMMOCTH OEPEXHOr0 OTHOLIEHHS K IPUPOJIE U CBOEMY 37I0POBbIO, @ TAKKe PHOOPETEH s ONBITA HCIONb30BAHHS MOJyYeHHbBIX 3HAHUH JU1s
NPUHATHA TPAMOTHBIX peLueHm‘/i B CUTyallUAX, CBA3aHHBIX C XUMHUYECCKUMU SABJICHUAMU.

B yueOHOM muiane cpemHero ofOero o6pa3oBaHHs NpeaMeT «XuMus» 0a30BOr0 ypOBHS BXOAMUT B COCTAB IPEAMETHOH 00JiacTH
«EcTecTBeHHO-HAay4HBIE IPEAMETBI».

OO1ee yKncI0 4acoB, OTBEAEHHBIX JUIA U3YyYEHHsS XMMHUH, Ha 0a30BOM ypOBHE CPEIHEr 0 o011ero o0pa3oBaHus, cocTaBisieT 68 yacos: B
10 kacce — 34 vaca (1 gac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Hezeo).



COJEP)XAHHUE OBYYEHUSA
10 KJIACC
OPI'TAHUYECKASA XUMUSA

TeopeTuvyeckne 0CHOBbI OPraHHYeCKOH XHMHH

IIpenmer opraHmueckoil XuMmuM: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYEHME B IIOJyYEHHH HOBBIX BEILIECTB M MaTepHayioB. Teopus
CTpOCHHMS OpraHndeckux coeauuenuiit A. M. bytieposa, e ocHoBHbIE nTon0KeHNs. CTPYKTypHbIe (JOPMYIIBI OPraHM4EcKHX BeliecTs. I'omMoorus,
n3oMepHs. XMMHYECKas CBA3b B OPraHMYECKHX COEJUHEHMAX — OJIMHAPHBIE U KPAaTHBIE CBA3H.

IpencraBienne o KiaccH(UKALMKM OpraHMYecKMX BemiecTB. HoOMEHKIaTypa OpPraHMYeCKMX COCIMHEHMH (CHCTeMaTHuecKas) |
TpHBHAJILHbIE HA3BAHHS BaXKHEHIINX MpecTaBUTENEN KIaCCOB OPraHUYECKHX BELIECTB.

OKCIIepUMEHTaIbHBIE METOJbl M3YYECHMsl BEIIECTB M MX IIPEBPAICHUH: O3HAKOMJIGHME C 00pa3laMi OpraHHMYECKHX BEIIECTB M
MaTtepuajaMi Ha UX OCHOBE, MOJIENMPOBAHME MOJIEKY]l OPraHMYECKHX BELIECTB, HAO/IOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OINBITOB IO
NIPEBPAILEHHIO OPraHMYECKUX BEIIECTB IIPH HAarpeBaHKH (TIaBIeHUE, OOYTIMBAHNIE U FTOPEHHUE).

YrieBoaopoast

AJIKaHBI: COCTAB M CTPOCHUE, FTOMOJIOTMYECKHMIT psii. MeTaH n 3TaH — MpOCTeHINe MPEACTABUTEIN aJIKaHOB: PU3HYECKHE U XUMHUYECKHE
CBOICTBA (peaKUH 3aMELIEHNUs U TOPEHNUS), HAXO0XKJEHHE B IIPUPOJIE, TIOyUEHHE U TPHUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOIMYECKUH PsiI. DTUIICH M TPONMIIEH — MPOCTEHINNe TPEeCTABUTENH ANKEHOB: (QU3MUecKHue M
XMMUYECKHE CBOIMCTBA (PeakMu I'uIpUPOBAHHS, TaJION€HU POBAHUS], THAPATAIMN, OKMCIIEHHS U OJUMEpPH3alluK), TI0JyUYeHHE U TPUMEH EHHE.

Aunkanuensl: OyrtamueH-1,3 u MetwnOyraaumeH-1,3: crpoeHHe, BaKHEWIIME XHMHYECKHE CBOWCTBA (peakiys ITOJHMEPU3AIINK).
IMonmyyenne CHHTETHYECKOrO KayuyKa U Pe3UHEL.

AJIKMHBI: COCTaB M 0COOEHHOCTH CTPOEHH s, TOMOJIOTHUECKHH Psill. AlleTHIIEH — MPOCTENIIMIA TPe/ICTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE,
(u3Mdeckre N XUMHYECKHE CBOICTBA (PEAaKIMK IMAPUPOBAHS, TaJOr€HHPOBAHNUS, THPATALIHN, TOPEHNUS), TOTydeHHe 1 TIPUMEHEHHE.

Apensbl. bensou: cocraB, cTpoeHue, GU3MUECKUE U XUMUYECKHE CBOMCTBA (PEaKLUK raJOreHupOBaHUS M HUTPOBAHMUS), MOTYyYEHHE U
npuMeHenne. Toaryon: cocmag, cmpoenue, GusuyecKkue u Xumueckue c60Ucmea (peakyuu 2ano2eHupoSanus U HUMpOBAHUs), NOJyYeHue U
npumenenue. TOKCHYHOCTDH apeHOB. ['eHeTHUecKas CBA3b MEXLY YTJIEBOJOPOAAMH, IPUHAJIEKAIMMHU K PA3IMYHBIM KJIACCaM.

I[IpuposHble MCTOUHMKH YriieBoJoposoB. IIpupoaHslii raz m momyTHele HedTsHble rasbl. Hedrs u eé mpoucxoxaenue. CriocoOsl
nepepaboTKH He(TH: MEepPeroHKa, KPeKUHr (TepMHMYECKUH, kaTanuThueckuil), mupomu3s. IIpomykTel mepepaboTku He(TH, UX NPUMEHEHHE B
HPOMBIIUIEHHOCTH H B ObITY. KaMeHHBIH yrosb 1 NPOIyKThl €ro nepepaboTKH.

OKcrepuMeHTaIbHbIE METO/Ibl M3yUeHHs BEHIECTB U X MpPEeBpalleHuH: 03HaKOMJIeHHe ¢ 00pa3liaMH IJIaCTMACC, KaydyKOB U PE3HHBI,
komnekuuu «HedTs» U «Yromb», MOJAEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TajoreHONpPOU3BOAHBIX, MPOBEAECHNE NPAKTUUECKOH paboThI:
MOJTy4EHHUE STUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Beruncienns 1mo ypaBHEHHMIO XMMUUYECKOH peakluH (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMH II0
H3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO H3 HCXO/HBIX BEIIECTB HJIM MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:amue oprannueckue coeHHeHHs

IpenensHble OAHOATOMHBIE CIUPTHI. METaHOT M JTaHON: CTpoeHue, GU3MYECKHEe M XMMHYECKHE CBOMCTBA (PEaKIMH C aKTHBHBIMHU

MeTaJlJIaMH1, TaJIoreéHOBOI0POIaMu, TOPEHNUE), TpUMeHeHne. BogopoaHbie CBA3M MEX1y MOJIEKyIaMu cIMpPTOB. JleficTBue MeTaHONIa H 3TaHOIA Ha
OpraHH3M YeloBeKa.

MHOroaTOMHbIE CHUPTHL. OJTUICHITIMKONh W TIMIEPUH: CTPOeHHe, (H3MYecKHe M XHMHYECKHE CBOWCTBA (B3aHMMOJEHCTBHE CO
IIEJOYHBIMH METa/UIAMH, KaueCTBEHHAs PEaKiys Ha MHOr0aTOMHBIE cIupThl). JleficTBue Ha OpraHu3M 4ejoBeKa. IIpuMeHeHMe TiHIepuHa U
STHJICHTJIHKOJIS.

®DeHou: cTpoeHre MOJIEKYIIbl, pu3nyeckue u XuMuueckue coiictBa. TokcnunocTh (enona. [Ipumenenue penomna.

Anpaerunsl U Kemomuwi. PopMmasbAeruy, aneTaabAeruj: CTpoeHne, GH3MUYecKHe U XHMHYECKHE CBOHCTBA (pEaKIUH OKUCICHHS U
BOCCTaHOBJICHHSI, KAUECTBEHHBIEC PEAaKINH), TIOIyIeHHE U MPUMEHEHHE.

OHOOCHOBHBIE ITpeieNIbHbIE KAPOOHOBBIE KUCIOTEL. MypaBbUHAs H yKCYCHAs KHCIIOTHI: CTpOeHH e, (PH3MUecKue 1 XUMUIECKHE CBOHCTBA
(cBoiicTBa, OOmME AN Kiacca KHCIOT, peakuus sTepudukanuu), moiydeHue ¥ npuMeHeHue. CTeapHHOBAs M OJEHMHOBAS KHUCIOTHI Kak
MPEACTABUTENHN BBICIIHX KapOOHOBBIX KHCIOT. MBIIa KaK COMM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE el CTBHE.

Crnoxuble 2QHPHI KaK IPOU3BOAHBIC KapOOHOBBIX KUCIOT. ['Haponn3 cnoxHbIX 3¢upos. XKupsl. 'napomms xupos. [IpuMenenne ;KHpoB.
Buonoruueckas ponb XKUPOB.

YrneBoabl: cocTaB, Kiaccu(UKALUs yrieBoAoB (MOHO-, TU- U TOJMcaxapuabl). [oko3a — npocreiimmii MOHOcaxapua: 0COOCHHOCTH
CTPOCHUSI MOJICKYJIbI, (M3MYECKHE M XUMUYECKHE CBOMCTBa (B3ammopeiicTBue ¢ ruapokcunoM meau(ll), okucieHue aMMHa4HBIM PAaCTBOPOM
okcuza cepedpa(l), BoccraHoBieHUE, OPOKEHUE TTIFOKO3bI), HAXOXKACHHUE B IPUPOIE, TPUMEHEHHUE, Oronoruyeckas poss. ®orocunres. Opykrosa
KaK U30Mep TIIOKO3BL.

Kpaxmain u nenmoso3a Kak IpHpoaHbIe momuMepsl. CTpoeHHe KpaxMaa i He/lTono3sl. Pu3ndeckue 1 XUMHYECKHIE CBOICTBA KpaxMana
(ruApoIN3, Ka4eCTBEHHAs PEAKLUs C HOJOM).

DKcIlepuMeHTalbHBIe METOAbl H3yUEeHHS! BEIIECTB U HX IPEBpalleHHIl: IPOBeAeHUE, HAOMONCHNE W ONHCAHHE JeMOHCTPAIHOHHBIX
OIIBITOB: TOPEHHE CIHPTOB, KAUECTBEHHBIC PEAKIMH OJHOATOMHBIX CHHPTOB (OKHCICHHE dTaHONIa okcuaoM Menu(ll)), MHOroaTOMHBEIX CIIHPTOB
(B3auMogeiictBue rauueprHa ¢ ruapokcugom meau(ll)), anpaerunoB (OKHcIeHHEe aMMHAYHBIM pacTBOpoM okcuzaa cepedpa(l) u ruapokcuaom
menu(ll), B3aumozeiicTBue KpaxMaia ¢ HOLOM), IIPOBEIEHUE IPAKTUIECKOi pabOTHL: CBOKCTBA PACTBOPA YKCYCHOH KHCIIOTEL

Pacuérnble 3aqaun.

Bbruuciaenus 1Mo ypaBHEHHMIO XUMUYECKOH peakIuu (Macchl, 00bEMa, KOIMYECTBA HCXONHOTO BEIIECTBA WM MPOTYKTa PEAKIHH IO
H3BECTHBIM Macce, 00bEMY, KOJINYECTBY OTHOTO M3 HCXOIHBIX BEIIECTB MU IIPOTYKTOB PEAKIHH).

A3soTcozeprKaliue OpraHnIecKiue COCIUHEHHS.

AMHHOKHCIIOTH KaK aM(OTepHbIC OpraHudeckue coequHeHHs. Du3nueckue U XUMUUYECKHE CBOWCTBA aMHHOKHCIOT (Ha IIpHMepe
riunuHa). buonornueckoe 3HaueHne aMIHOKHCIOT. [TenTusL.

Benku kak mpupopHbIe BEICOKOMONEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpHYHAS M TPETHYHAs CTPYKTypa OelkoB. XuMHYECKue
CBOIiCTBA O€JIKOB: THAPOIN3, JEHATYPAIHs, KaueCTBeHHbIe PeaKIUH Ha OENIKN.



DKCIepUMEHTAIbHBIC METOJbl M3Y4YCHHs BELISCTB M WX MPEBpALICHHWN: HAOJIOJCHHE M OIHMCAHUE [EMOHCTPALMOHHBIX OIBITOB:
JieHaTypanus OSJIKOB [IPU HArPEBaHUH, IIBETHBIC PEaKIUH OCJIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTUHEHUS

OCHOBHBIC TTOHSTHSI XUMUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENCHb MOJIMMEpU3allly,
cpeHsist MoJIeKyJIsipHas Macca. OCHOBHBIE METO/IBI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIUHECHHI — MOJUMEPU3allHs U TIOJIMKOH ICHCALIUSL.

DKCrepUMEHTaIbHBIC METObI U3y4YCHUs BEIIECTB U UX NMPEBPALICHUN: 03HAKOMIICHHE C 00pa3lamMy MPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MeXIpeAMETHBIE CBSI3H.

Peanu3anyss MEXIPEIMETHBIX CBS3Ci NP W3y4CHHH OPraHWYecKoi xumuu B 10 Kilacce OCYIIECTBIISACTCS 4Yepe3 HCIOIb30BaHUE KaK
OOIMX €CTECTBEHHO-HAYUHbIX MMOHSITUH, TaK ¥ IOHSITHH, SBJSIFOLIMXCSA CUCTEMHBIMHU JUUISL OT/IENIBHBIX ITPEAMETOB €CTECTBEHHO -HAYYHOr'0 LUK,

OO0uMe ecTeCTBEHHO-HAYYHBIC IOHSTHS: SBJICHHE, HAy4HBI (akT, I'MIIOTE3a, 3aKOH, TEOpHs, aHalW3, CHHTE3, KiaccH(ukanus,
MEPUOTUYHOCTh, HAOJIFOICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE.

duspka: Marepus, dHEprus, Macca, aroM, JJIEKTPOH, MOJIEKYyJa, dHEPreTHYECKHHl YpOBEHb, BELIECTBO, TeNO, 00BbEM, arperaTHoe
COCTOSIHME BEILECTBA, (PU3HUCCKUE BEIUYUHBI i SANHUIBI HX H3MEPEHHUS.

Buonorust: kietka, opraHusMm, Ouocdepa, oOMEH BElIECTB B OpraHu3Me, (GOTOCHHTE3, OMOJOrMYECKH aKTHBHBIE BeliecTBa (OEnKu,
YIJICBOJIBL, XKHUPBI, (PEPMEHTBI).

T'eorpadust: MuHepaIbl, TOPHBIE TTOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIe, TOTUIHBO, PECYPCHI.

TeXHOJIOTUS: THIIEBBIE MPOAYKThI, OCHOBBI PALIMOHAJLHOIO IIUTAHKSI, MOIOIIME CPE/ICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHUE Tperaparhbl,
MaTepUasIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPIT'AHUYECKAS XUMUSA

TeopeTuyeckne 0CHOBbI XUMHH

XuMUYeCKUi 3JeMeHT. AToM. SIApo atoMa, M30TONbl. DIEKTPOHHas 000JM0YKa. DHEPreTMYEeCKHe YPOBHHU, MOAYPOBHHU. ATOMHBIE
opOutamm, S-, p-, d- anemenTbl. OCOOEHHOCTH pPACIpe/eNieHNs] IEKTPOHOB 110 OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
OnexTpoHHasi KOH(QUrypanus aToOMOB.

I[lepuonnueckuit 3akon u Ilepuopnueckas cucremMa XuMuueckux saemeHToB JI. M. Menpeneesa. CBA3b IEpUOANYECKOTO 3aKOHA U
[Tepuoandeckoit cucreMbl XUMU4eckux annemenToB JI. 1. MenzeneeBa ¢ COBpeMEHHON TeOpHel CTPOEHHs AaTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHS
CBOﬁCTB XUMHYECKHX DJIEMECHTOB U 06pa3yeMblx MU l'lpOCTbIX H CJIOKHBIX BEIUICCTB 110 rpynnaM 44 nepuonaMA 3Haquue nepuozmqecxoro 3aKOHa
B paSBl/lTlfllfl HayKl/I.

Crpoenne BenecTBa. XUMHUUECKas CBA3b. BUbl XuMnueckoil cBsA3H (KOBaJEHTHAS HEMOJSAPHAs U MOJSpHAs, HOHHAs, METaJUIMIecKast).
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOH XHMHUYECKOH CBs3M (OOMEHHBIH M JOHOPHO-AaKLENTOpHBIH). Bomoponanas cBs3b. BasieHTHOCTB.
OneKTpooTpHIaTeNbHOCTh. CTelenb OKUCIeHUs . MIOHBI: KATHOHBI M aHHOHBI.

BemiecTBa MOJIEKYIIPHOTO U HEMOJIEKYIAPHOTO CTPOEHHs. 3aKOH ITOCTOSHCTBA COCTaBa BENIECTBA. THIBI KPUCTANIMYECKUX PEIIETOK.
3aBHCHMOCTh CBOWCTBA BEILIECTB OT THIIA KPUCTAJUIMUECKOH PEIETKY.

Tonsrue o nucnepcHpIx cucreMax. McTUHHBIE M KOJIJIOMIHBIE PACTBOPBL. MaccoBas 1101 BELIECTBA B PACTBOPE.

Knaccuduxanus HeopraHudeckux coeiuHeHui. HoMeHKIaTypa HeOopraHMYeCKHX BeIIeCTB. I'eHeTHueckas CBS3b HEOPraHHYECKHX
BEILECTB, NPHHAIIEKALINX K Pa3IMYHBIM KJIACCaM.

Xumnueckas peakius. Kinaccudukanus XUMHUECKUX peakiuil B HEOPraHMYECKOW U OPraHMYECKON XUMHUH. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3aKOH COXPaHEHHUs U NIPEBPALIECHUS SHEPTUM IPU XUMUYECKUX PEAKLIUAX.

CKOpOCTbh peakIiy, e€ 3aBHCHMOCTb OT Pa3IM4HBIX (akTopoB. OOpaTHMBIE peakiuy. XHMHIECKoe paBHOBecue. DaKTOPhI, BIUAIONINE
Ha COCTOsIHME XUMUYeckoro paBHoBecus. [Ipunnun Jle [aTtense.

Onextponutndeckas aucconuanus. CunpHble U ciaadble dmeKTpoiauThl. Cpena BOAHBIX PAacTBOPOB BEIIECTB: KHCIAs, HEHTpalbHas,
LIeJI0YHas.

OKHCIIHTENbHO-BOCCTAHOBUTEILHbBIC PEAKIIUH.

DKcIepuMeHTaIbHbIE METObI U3YUEHHs BEIIECTB U HX NPEeBpalleHuil: feMoHCcTpanus Tabmun «llepuonmyeckas cucTeMa XUMHYECKHX
anemeHToB J{. V. MenneneeBay, n3ydeHre MOJIENICH KPUCTAIUIMYECKUX PEIIETOK, HAOII0ICHUE M OMTUCAHH € IEMOHCTPALIMOHHBIX M J1JA00PATOPHBIX
OIIBITOB (pa3JIo’KeHHEe IePOKCH A BOAOPOAa B IPHCYTCTBUH KaTaIn3aToOpa, OIpeelicHHE Cpebl PACTBOPOB BELIECTB C IIOMOIIBIO YHUBEPCATLHOT O
MHIUKATOpa, PEeaKIHM HOHHOrO OOMEHa), MPOBEJeHHE IPAKTHIeCKoH paboThl «BiusHHE pa3smumyHbIX (AKTOPOB HAa CKOPOCTh XMMHYECKOU
PpeaKkImm».

Pacuérnbie 3aqaun.

Pacuérsl mo ypaBHEHHMSIM XHMHMYECKHX DPEaKIHi, B TOM YHCIIE TEPMOXMMHYECKHE PacdyEThbl, pacyEThl C MCIOJIb30BAHUEM IOHSITHUS
«MaccoBas 1071 BELECTBaY.

Heopranuueckasi xumusi

Hewmeramibl. [Tonoxenue Hemeramnos B [lepuoaudeckoii cucteme XuMuaeckux syemenToB J1. 1. MenaeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. Du3HUeckue CBOHCTBAa HEMETAIUIOB. AJUIOTPOINHS HEMETAIIOB (Ha IpuMepe KHCIopoaa, cepsl, Gocdopa u yriepona).

XuMHYecKre CBOHCTBA BaXKHEHIIINX HEMETAILIOB (TaJIOT€HOB, Cepbl, a30Ta, Gocdopa, yriepona H KpeMHHS) H HX COSANHEHUH (OKCHIOB,
KHCIIOPOJCOAEePIKAIIHIX KHCIIOT, BOJOPOIHBIX COCTUHEHHH).

IIpuMeHeHne BaKHEH X HEMETAJIOB U UX COCAMHEHUH.

Meramisl. [Tonoxenne MerauioB B Ilepuoaudeckoil cucreme xumudeckux sneMeHToB J[. M. MenneneeBa. OcOOEHHOCTH CTp OCHUS
JNEKTPOHHBIX 000109eK aTOMOB MeTaioB. O6mme dusndeckne cBoicTBa MeTaoB. CIIaBEl METAIIOB. DIEKTPOXUMUIECKUH PsiJ] HANIPsDKEHUH
METAJIIOB.

XUMHUECKUE CBOWCTBA BAXKHEHMIIMX METAJUIOB (HATpUil, Kajuil, KaJbl[Mi, MarHUi, alFOMUHHUN, LIMHK, XpOM, JKEJe30, MeIb) M UX
COEIMHEHUH.

O6ume crocoOb! MoTydeHHs MeTauIoB. [IpuMeHeHne MeTanIoB B ObITY U TeXHHKE.



OKCIIepUMEHTAJIBHBIE METOJbl M3y4EHHs! BEIISCTB M HX IPEBpAleHHIl: M3ydeHHe KOJUIeKIMH «MeTaJulsl M CIUIaBBDY, 00pasioB
HEMETAJUIOB, PEIICHNE YKCIePHMEHTAIBHBIX 3a/1a4, HAOIIOIeHNE 1 OIMCAaHHE JEMOHCTPAIIMOHHEIX H JIA0OPaTOPHBIX OIBITOB (B3aUMOJcHCTBHE
THAPOKCH]IA AIOMUHUS C PACTBOPAMH KHCJIOT U IIEJIOYeH, KaueCTBEHHBIC PEAKIMU Ha KATHOHBI METAJIOB).

Pacuérnsle 3anaun.

Pacuérel Macchl BelecTBa MM 00bEMa ra30B 110 H3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MM 00bEMY OMHOrO M3 y4acTBYIOLIUX B
PeaKIiH BeIecTB, pacu&Thl Macchl (00bEMa, KOJIIMYECTBA BENIECTBA) IPOLYKTOB PEAKIMH, €CIIH OJHO U3 BEIIECTB UMEET IPHMECH.

XumMus H KH3Hb

Pone xuMum B 00€CIEUEHUH YKOJOIMYECKON, SHEPreTHIeCKONH U MUINEBON 6e30acHOCTH, Pa3BUTUH MeAUIMHBL [IOHATHE 0 HayYHBIX
METOJIaX O3HAHUS BEILECTB U XUMUYECKUX peakuuil.

Ipencrasienus 00 00X HAYYHBIX IPHHIMIIAX IPOMBIIUICHHOTO HOJIyYCHHUS BAXKHEHIINX BEIIECTB.

UYenoBek B MHUpE BELIECTB M MaTEpUAIOB: Ba)KHEHIIME CTPOUTEIbHBIE MATEPUAlIbl, KOHCTPYKLIMOHHbIE MaTEpUallbl, KPACKH, CTEKIIO,
KepaMHKa, MaTePHAIbI VIS JJICKTPOHUKH, HAHOMATepHalbl, OPraHNYECKUE U MUHEPAIIbHBIC YIOOPECHHSI.

XuUMHUsI ¥ 3/10pOBbE YEJIOBEKA: IIPaBUJIa UCII0JIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, paBuila 6€3011aCHOr0 UCII0JIb30BaHUS IIPENapaToB
OBITOBO} XMMHH B IIOBCEHEBHOM XKU3HU.

MeXIpeaMeTHbIE CBS3H.

Peanusanusi MEXIPEIMETHBIX CBs3ell NpH H3y4eHUH OOINel M HeopraHudeckoil xummu B 11 kiacce ocymiecTBisercss depes
HCIIOJIb30BAHUE KaK OO IIMX €CTECTBEHHO-HAYUHbIX MOHATHH, TaK U MOHATUH, SBIISIOIIMXCS CHCTEMHBIMU JUIA OTAEIbHBIX TPEAMETOB €CTECTBEHHO -
HAY4HOro IUKJIA.

OO1ye ecTeCTBeHHO-HAYYHbIC TOHSTHS: HAyYHBIH (haKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJIM3, CUHTE3, KJIACCU UKL, IepUOANIHOCTD,
Ha0JII0IeHNE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®dusnka: MaTepus, SHEPrus, Macca, aToM, IEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI, PaAMOAKTHBHOCTb, MOJIEKYIIA, SHEPreTUUECKUit
YPOBEHbB, BELIECTBO, TEJIO0, 00BbEM, arperaTHOe COCTOSIHUE BEIeCTBA, (pU3MIECKUE BEINYUHBI U SAUHULBI HX H3MEPEHHUS, CKOPOCTD.

Buonorust: kieTka, opranusM, dKocucTemMa, buocdepa, Makpo- U MHKPOIJIEMEHTbI, BATAMUHBI, OOMEH BEILECTB B OPraHH3Me.

I'eorpadusi: MUHEpaIbl, TOPHBIE TOPOIbL, TOTIE3HbIE HCKOIaeMble, TOILTUBO, PECYPCHL.

TexHoJOrus: XUMHUYECKas MPOMBIIIJIEHHOCTb, METAJUIyprusi, NMPOM3BOACTBO CTPOUTEIBbHBIX MAaTEpPHUANIOB, CEIIbCKOXO35HCTBEHHOE
HPOM3BOACTBO, MUILEBAs IPOMBIIIJIEHHOCTb, (h)apMalleBTHYECKas IPOMBIIIUIEHHOCTb, IIPOM3BOACTBO KOCMETHUECKUX MPENapaToB, POU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, HJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA IIPOI'PAMMBI 110 XUMUHN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHWS K pPe3yJbTaTaM OCBOCHHS OOYYAIONMMHUCS IIPOrPaMM CPEIHEro OOLIEro oOpa30BaHUS
(JIMYHOCTHBIM, METAPEIMETHBIM M HpenMeTHbIM). HaydHo-MeToquueckoil OCHOBOI Uil pa3paboTKH IUIAHHPYEMBIX PE3yJIbTATOB OCBOCHHS
IIPOrpaMM CpPeHEro obIero 0opa3oBaHus ABISIETCS CHCTEMHO- S TeIbHOCTHBII IOJXO0A.

B COOTBETCTBUM C CHCTEMHO-AESITEIBHOCTHEIM IIOJXOAOM B CTPYKTYpe JMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IpeaMera «XUMUs» Ha
YPOBHE CPEAHEro obmero 00pa3oBaHus BIICICHBI CICAYIOIIHE COCTABIIIOLINE:

OCO3HAHHE OOYYAIOIMMKCS POCCHHCKONH TI'PaKTAHCKOH HICHTUYHOCTH — TFOTOBHOCTH K CaMOpPAa3BHTHIO, CAMOCTOSITENBHOCTH H
CaMOOIIPEIENICHHIO;

HaJIM4Ue MOTHBALUH K 00y4YCHHIO;

LieJICHATPABIICHHOE Pa3BUTUE BHYTPCHHUX YOOXKCHHIH IMYHOCTH HA OCHOBE KIIFOYEBBIX LIECHHOCTEH U HCTOPUYECKHUX TPaAULUii 6a30BOH
HayK{ XUMUH;

TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOCH JAEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
MPHCYIMMH LIEJIOCTHON CHCTEME XHMHYECKOro 00pa3oBaHHus;

HaJIM4Ue MPaBOCO3HAHHS YKOJIOIHYECKON KyJIbTYPBI M CIIOCOOHOCTU CTABUTH LGN U CTPOUTD JKH3HEHHBIE IUIAHBI.

JIM4HOCTHBIC PE3yNbTaTBl OCBOCHHS HpenMera «XHMHS» TOCTHTAIOTCS B CAMHCTBE y4eOHOH M BOCHIUTATENBHOH AEIATEILHOCTH B
COOTBETCTBHH C I'yMaHHCTHYECKUMH, COLMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU H HJeallaMH POCCHHCKOIO Ipa)KJaHCKOro
o0LiecTBa, NPUHATHIMHA B OOLIECTBE HOPMAaMH M IpPaBHIAMU IOBEACHUS, CIOCOOCTBYIOIIMMH IMpPOLECCaM CaMONO3HAHMS, CaMOPa3BUTHS U
HPaBCTBEHHOI'0 CTAHOBJICHHS INYHOCTH 00 yJaIOIUXCS.

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUs» OTPaXKaroT CHOPMUPOBAHHOCTH OMBITA ITO3HABATENBHONW M IMPAKTHYECKOH
JACATCIIbHOCTH 06yqa}0umxc;l 1o peanmauuu l'lpl/lHﬂTbIX B 06LLLCCTBC ueHHOCTeﬁ, B TOM YHCJIC B YaCTH

1) rpa:aaHCKOro BOCIIMTAHUSA

OCO3HaHUs 06yqa}OLI.LHMHCﬂ CBOHUX KOHCTMTyLLI/IOHHl:IX npaB u O6ﬂ3aHHOCTCﬁ, yBa)KeHHﬂ K 3aKOHy u l'lpaBOl'lOpﬂ)le;

Hpe}lCTaBﬂCHHS{ O CoMaJIbHbBIX HOpMaX u l'lpaBl/lJ'laX MEXKJIMYHOCTHBIX OTHOLUCHl/lﬁ B KOJIJICKTHUBE,

T'OTOBHOCTH K COBMCCTHOﬁ TBOp‘-{eCKOﬁ JACATECIIbHOCTHU l'lpl/l CO31aHUH y‘-leGHle l'lpOeKTOB, pemex—mu y'-le61-u>1x H IMO3HABATCJIBHBIX 3aj1a4,
BBITTOJIHEHU W XUMHYCCKUX SKCﬂepl/lMeHTOB;

CMOCOOHOCTH MOHMMATh ¥ MPHHUMATh MOTHBBI, HAMEPEHUS, JJOTMKY M apryMeHThl JIPYTHX MpPU aHalIU3e Pa3IMyHbBIX BHJIOB y4eOHOMH
JIeATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSI

LIEHHOCTHOT'O OTHOIIEHHS K HCTOPHYECKOMY H Hay4HOMY HACJIE[INIO OTE€YECTBEHHON XUMUH;

YBa)KEHHs K IIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOr0 IPUMEHEHHUs] XUMUH, OCO3HAHHUS TOTO, UTO JIOCTIXKEHHS HayKH
€CTb Pe3yJIbTAT JUIUTENbHBIX HAOMIOACHNH, KPOITOTIHBBIX DKCII€PHMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPy/a YU&HBIX U TPAKTUKOB;

HHTEpeca U M03HABATEIbHBIX MOTHBOB B ITOTYyYEHUH H MOCIEAYIOIIEM aHaIN3e HHPOPMAIIHU O MTEPEAOBHIX TOCTHKEHUAX COBPEMEHHOM
OTEYECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS

HPAaBCTBEHHOT'0 CO3HAHHS, THYECKOI0 OBEICHHUS;

CIOCOOHOCTH OIICGHMBATh CHTYAllUM, CBSI3aHHBIC C XUMUYECKUMH SBJICHHAMH, U IPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTHPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

TOTOBHOCTH OII€HHBAaTh CBOE MOBEIEHUE U IOCTYNKU CBOMX TOBAPUIEH C MO3HIHUNA HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE
MOCTIEACTBHH ITHX MOCTYIIKOB;

4) popMupoBaHHsl KYJbTYPbI 310POBbS:

MOHMMAHHMS LIEHHOCTEH 310pOBOro M 0e30macHOro oOpasza >KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY
(Hu3KuYECcKOMy U ICUXHYECKOMY 3/10POBBIO;

COOJIFOJICHNUS ITPABUII 0€30M1aCHOr0 00PALICHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBO AEATEIBHOCTH;

MOHUMAaHHMS IIEHHOCTH MPaBHJI HHAWBHIYalIbHOTO U KOJUIEKTHBHOTO 6€30MaCHOr0 MOBEACHUS B CUTYallUsIX, YTPOXKAIONINX 3I0POBBIO U
JKM3HHU JTIOICH;

OCO3HAHHMS MOCICACTBUH U HENPUSTHA BPSIHBIX IPUBEIYEK (YIOTPEOICHHUS aJIKOr OIS, HAPKOTHKOB, KypPEHUS);

5) TPYA0BOro BOCIIMTAHMSA:

KOMMYHHKATUBHOH KOMIIETGHTHOCTH B y4eOHO-HMCCIENOBATENbCKOH AEATENbHOCTH, OOMIECTBEHHO IIOJIE3HOH, TBOPUECKOH M IPYrux
BUJIAX AEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PELICHUH IPAKTHIECKUX 3a/1ad COLMAIbHOM HAIPaBICHHOCTHU (B PaMKaX CBOET0 KJIAcca, IIKOJBI);

HHTepeca K MPaKTHYECKOMY H3Y4eHHIO Ipodeccuii pa3audHOro poja, B TOM UHCIE Ha OCHOBE IPHMEHEHHS MPEAMETHBIX 3HAHUH IO
XUMUH;

YBa)KeHHS K TPYZLY, TOAAM TPyJa H Pe3ylIbTaTaM TPyJOBOH eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIYalbHOU TpaeKTOpHH oOpa3oBaHHsA, OyXymieil mpodeccHu U peaan3aliy COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB € y4ETOM JIMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XHUMHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 9K0I0rHY€eCKOr0 BOCIHTAHHA:

9KOJIOTHYECKH 11e1€CO00Pa3HOro OTHOIISHHS K IPHPOJIe, KaK HCTOUYHHKY CYIIeCTBOBAHHS XKU3HHU Ha 3eMIe;

MOHUMAHHS TJIOOAIBHOTO XapaKTepa JKOJIOTHYECKUX MpOoOIeM, BIMSIHHA SKOHOMHYECKHX IIPOLECCOB HAa COCTOSHHE IPHPOTHOU U
COLMATIEHON CPEMbl;

0CO3HAHHS HEOOXOAMMOCTH HCIONB30BAHMS JOCTIKEHUH XHMHH [JIsl PEIIeHHs BOIPOCOB PAallHOHAIBLHOTO IPHPOJONIOIb30BaHUS;

aKTUBHOTO HEMPHATUS AeHCTBHH, IPUHOCAIIMX BpeJ OKpY)Kalollel MPHPOTHON cpele, yMEHHs IPOrHO3HMPOBAaTh HeOIarompHATHBIE
9KOJIOTHYECKHE MOCIEACTBHUS IPEAIPHHIMAEMbIX 1eHCTBUH U IPeJOTBPAINATh UX;

HaJIM9Us Pa3BUTOTO SKOIOTMYECKOr0 MBIIUICHHS, YKOJIOTUYECKOi KyIbTYpHl, ONbITA JAEsITEILHOCTH SKOJIOTHYECKOH HAaIpaBIeHHOCTH,
YMEHHUSI PYKOBOJCTBOBAThCS HMMH B I103HABATENbHOH, KOMMYHHKATHBHOH M CONMANbHOH IPAaKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO
MIPOTUBOCTOSTH UICONIOTHH XeMOo(pooHy;
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7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTHKU;

MOHMMAaHHMs CrieU(UKA XMUMHH KaK HayKH, OCO3HaHHUsS €€ poiu B (POPMHUPOBAHUM PALMOHAILHOIO HAYYHOTO MBILILICHUS, CO3IaHUH
LEJIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IHHCTBE IPUPO/IBI U YCIIOBEKA, B IO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEH 1 pelICHHH
po0JieM COXpaHEHHs PUPOJHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHH JUTSI COBPEMEHHOM LIUBHJIM3AIMU: B €€ T'YMaHHCTHYECKON HAIPABICHHOCTH M BaXKHOH poJn
B CO3JaHMHM HOBOHM 0a3bl MaTepHaNbHOM KYJIBTYPbI, PEIICHUH TIIIO0ANBbHBIX MPOOJIEM YCTONYHBOrO Pa3BHUTHs 4YEIOBEYECTBA — ChIPHEBOM,
SHEPreTHUYCCKOM, MUIIEBOM M IKOJOTHUECKON OE30MaCHOCTH, B Pa3BUTHH MEAUIIMHBI, 00SCIICYCHNUH YCIOBHM YCICIIHOIO TPY/AA U SKOJIOTHYSCKH
KOM(OPTHO# KU3HH KaXKIA0ro YjieHa 00IIeCTBa;

€CTECTBEHHO-HAay4YHOU IPaMOTHOCTH : TOHUMAHUS CYIIIHOCTH METO/I0B TIO3HAHUSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
HCIOJIb30BATH I10JTy4aeMble 3HAHUS 1JIsl aHAJIM3a U 00bSICHEHHUS SIBJICHUI OKPYKAIOIEr0 MUPA U IPOUCXOASIINX B HEM H3MEHCHHMN, YMCHHS JICTIAT b
000CHOBaHHbIC 3aKJIFOUCHHS HA OCHOBE Hay4YHBIX (DAKTOB U MMEIOLIMXCS JaHHBIX C LIENBIO MOJYYEHHs JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIBHO HCIIOIb30BaTh XUMUUYCSCKUE 3HAHUS IJIsl PEIICHHUS [TPOOJIEM B peasibHbIX )KH3HCHHBIX CUTYAIHSIX;

HHTEpeca K MO3HAHUIO U HCCIIS0BATENbCKOM A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BAHHUIO, K aKTHBHOMY TOJYYCHHUIO HOBBIX 3HAHUIA 110 XUMHHU B
COOTBETCTBUH C KH3HECHHBIMH TIOTPEOHOCTAMU;

HHTEpeca K 0COOCHHOCTSM Tpy/a B pa3jiMuHbIX cepax npodheccu OHaIbHOM I TeIbHOCTH.

METANIPEJJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHBIE Pe3y/IbTaThl OCBOCHUSI y4eOHOr o mpeaMeTa « XUMHsD) Ha YPOBHE CPEJHEro ooIero oopa3oBaHms BKIIOYAIOT:

3HAYMMbIe 11 (POPMUPOBAHUS MHPOBO33PEHHS OOYYAIOIIMXCS MEKAUCLHUIUIMHAPHBIC (MEXKIpPeIMETHbIe) OOLICHayYHbIe MOHSTHS,
OTpaXKAIOIMEe LEJOCTHOCTh HAyYHON KAPTHHBI MHpa M CHEUU(HUKY METOIOB [O3HAHHS, HUCIOJNB3YyEeMBIX B €CTECTBEHHBIX HaykaX (MaTepus,
BEIIECTBO, JHEPrus, SBJCHHE, IPOLECC, CHCTEMa, HAyYHbBIH (aKT, MPHUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCICIOBAHUE,
HaOJIto/IeHne, U3MEpEHn e, IKCIIEPUMEHT U IpYTHUE);

yHHUBEpcasbHble ydeOHble JeHCTBUA (IIO3HABAaTENbHbIC, KOMMYHHMKaTHBHBIC, PETYJSATHBHBIC), oOecreunBarome (HopMHpOBaHHE
(YHKI[MOHAIBHOI TPAMOTHOCTH U COLIHAIbHON KOMIIETEHIIHH 00YYarOIIXCs;

CMOCOOHOCTH 00YYaOIIMXCS UCTIOIb30BaTh OCBOCHHbBIE MEX U CIIUIIMHAPHbIE, MUPOBO33PEHY €CKHUE 3HAHUS U YHUBEPCAJIbHbIC yUeOHbIE
JIeWCTBUS B TIO3HABATEIBHON U COLMANIBHOMN MPAKTHKE.

MeTaﬂpe}lMe’THble pe3yHbTaTbl OTpa)Ka}OT OBJIAZICHUEC yHl/lBCpCaﬂbeIMl/l yqe6H1>an IO3HaBaATCIbHBIMHU, KOMMyHl/lKaTl/lBHblMl/l Hu
perﬂﬂTl/lBHblMH ﬂCﬁCTBHﬂMM.

OBgJ1ajieHHe YHUBePCATbHBIMU Y4eOHbIMU NMO3HABATEIbHBIMM eHCTBUSAMM:

1) 6a3oBble JJOrHYeCcKHe AeiicTBUS:

€aMOCTOATEIbHO (GOPMYJIMPOBATE M aKTYaJIM3UPOBATh IIPOOIIEMY, BCECTOPOHHE €€ paccMaTpHBATh;

ONpEAENATh LENH JAEATEIbHOCTH, 3a/laBas MapaMerpbl M KPUTEPHUM MX JOCTHXKEHHS, COOTHOCUTH PE3yJbTaThl JAEATEINBHOCTH C
MOCTABJICHHBIMH LIEJISIMU;

HCIIOJIb30BATh NIPU OCBOCHUH 3HAHUH MPUEMBI JIOTUUECKOI'0 MBIIIUICHUS — BBIACIATh XapAKTEPHbIC IPU3HAKK MOHATUI U YCTaHABIMBATh
HX B3aHUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS ISl OOBSCHEHHS OT/ACIBHBIX (PAKTOB U SABJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHHU JUIA KIACCU(BUKALIMU BELIECTB U XUMUYECKUX PEaKIMii;

YCTaHaBJIMBATH HPUUUHHO-CIICICTBEHHBIE CBS3H MEX/y U3Y4aeMbIMH SBJICHUAMM;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHAYKTUBHbIC, ACAYKTUBHbBIC, 110 aHAJOTHM), BBIABIATH 3aKOHOMEPHOCTH M INPOTUBOPEYHS B
paccMaTpPUBAEMBbIX ABJICHUAX, (OPMYIUPOBATH BHIBOABI U 3aKIIFOYCHHS;

MPUMEHATh B IPOLECCE MO3HAHMSA, UCIOJIb3YEMbIe B XMMHM CHMBOJIMYECKHE (3HAKOBBIC) MOJENH, IPEoOpa3oBbIBATH MOIEIbHBIC
MPEJICTABICHUS — XMMHUUYECKUI 3HAK (CHUMBOJI) 3JIEMEHTA, XUMUYecKas (popMylia, ypaBHEHHE XUMUYECKON PEAKLUH — MPH PEIICHUH y4eOHBIX
MO3HABATENbHBIX M IPAKTUYECKUX 33/1a4, NPUMEHSTh HA3BaHHBIC MOJENBHbBIC INPEICTABICHHUS /s BBISBICHUS XapaKTEPHBIX IPU3HAKOB
H3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLHUii.

2) 6a3oBble HCCIe10BaTe/IbCKHE IeliCTBHSA:

BJIaJICTh OCHOBAMU METOJIOB HAYYHOT'O TI03HAHUS BEILECTB U XMMHUUYECKUX PEAKLHIA;

(GopMynIMpoBaTh LENM M 33aJa4d HUCCICAOBAHUS, UCIIOIb30BATh IOCTABJICHHBIE U CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIE BOIPOCH! B
Ka4ecTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI 1715l GOPMHUPOBAHHUS THIIOTE3BI 110 IPOBEPKE MPABHIBHOCTU BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJICTh HABBIKAMU CaMOCTOSTEIIFHOTO IUIAHMPOBAHUS M MNPOBEICHUS YYCHHUYECKUX HKCIICPHMEHTOB, COBEPILEHCTBOBATH YMEHUS
HaOMI0AaTh 32 XOJOM IIPOIECCa, CaMOCTOSATEIbHO MPOTHO3MPOBATh €ro pe3yibTar, (HOpMyIMpOBaTh OOOOLICHHS M BBIBOJIBI OTHOCHTEINHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HUCCIIENOBAHHS, COCTABIATH 00OCHOBAHHBIH OTYET O MPOAENAHHON paboTe;

MpUOOpeTaTh OIBIT YYEHHYECKOH MCCIIEN0BATENbCKOW M IPOCKTHOW JAEATENbHOCTH, INPOSBIATH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEILHOMY MTOUCKY METO/IOB PEIICHUS MIPAKTHYECKH X 3a/1a4, IPUMEHEHHIO Pa3JIM4HbIX METO/IOB IIO3HAHUSL.

3) padora ¢ uHpopmManmeii:

OpPHMEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX UH(POPMAMK (HAyYHO-TIOMYJISIPHAS JIUTEPATYypa XUMHYECKOTO COJCPIKAHUS, CIIPAaBOUYHBIE
mocobusi, pecypcel MHTepHeTa), aHaIM3UPOBaTh HH(OPMAIMIO DPA3INYHBIX BUIOB U (OPM MpEICTaBICHUS, KPUTHYECKH OLICHUBATh €
JIOCTOBEPHOCTh M HETTPOTHBOPEUUBOCTD;

(bopMyIMpoOBaTH 3aMPOCHl U MPUMEHATH pPa3IM4YHbIE METOABI MPH MOUCKE W 0TOOpe MHGpOpMALUH, HEOOXOAUMOH IS BBINOIHEHHS
yueOHBIX 3a/1a4 ONPEACIEHHOrO TUIIA;

MPUOOPETaTh OMBIT UCIOJIB30BaHUS MH(OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUIT U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHMAIIbHYIO (OPMY NpeacTaBiaeHUss HHYOPMAIMK (CXeMBbl, TpadUKH, JUarpaMMbl, TaOIHUIBI, PUCYHKH H
Apyrue);

HCTIONIb30BaTh HAYYHBIN A3bIK B KAYECTBE CPEACTBA ITPU PabOTe ¢ XUMUYECKON HH(OPMAIIUEii: TPUMEHSATh MeXIpeaAMeTHbIE (pusnueckue
U MaTeMaTHYEeCKUE) 3HAKU U CUMBOJIBL, pOpMYyIibl, aOOpeBHaTYphl, HOMEHKIATYPY;

HCIIOJIb30BaTh U MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH.

OBJ1ajieHHe YHUBEPCATbHBIMUA KOMMYHHMKATHBHBIMH J1€HCTBUSIMH

3aJ[aBaTh BONPOCHI MO CYLIECTBY 00CYXJIaeMOM TEMbI B XOJ€ JHajora W/WiM IUCKYCCHUH, BBICKA3bIBaTh UJIEH, (GOPMYIMPOBATH CBOH
TIPEeJIOKEHUSI OTHOCUTENBHO BBITIOIHEHUS IIPEIUIOKEHHOM 3a/1a4H;
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BBICTYNIATh C IIpE3EHTalMell pe3y/NbTaTOB I103HABATENbHOM JEATEIBHOCTH, IIOMY4YEHHBIX CAMOCTOSTENbHO MIM COBMECTHO CO
CBEPCTHHKAMH IIPU BBHIIOJHEHHH XHMHYECKOIO JKCIIEPHMEHTAa, IPAKTHYECKOH pabOoThI IO HMCCICIOBAHHIO CBOIMCTB M3y4aeMbIX BEIIECTB,
peasH3anuy yaeOHOro IpoekTa U GOPMyJIHPOBATE BBIBOJBI IT0 PE3yiIbTaTaM IIPOBEAEHHBIX HCCICIOBAHUI ITyTEM COTIacoBa HUS MO3UIHN B X0OIE
00CyXKIeHHS 1 0OOMEHa MHEHUSIMH.

OBi1aJeHne YHUBEPCAILHBIMH PeryIITHBHBIMH el CTBHSIMHU:

CaMOCTOSITEIIbHO IIJIAHUPOBATh U OCYLIECTBIIATH CBOO [103HABATENBHYIO JEATENbHOCTD, ONpeaeNsis €€ LesH U 3alaun, KOHTPOJIUPOBATh 1
I10 Mepe HeOOXOAMMOCTH KOPPEKTHPOBATS MTpeIaraeMblil aIrOpHTM AeiiCTBU IPY BEIIOJIIHEHUH y4eOHBIX H HCCIISI0BATENBCKHX 3a/1ay, BBIOUPATh
Hauboee 3(PEeKTUBHEI CI10CO0 UX PELICHNUs! ¢ yIETOM MOJIyYECHHs HOBBIX 3HAHUH O BEIIECTBAX U XUMHYECKHX PEAKIHIX;

OCYLIECTBIATH CAMOKOHTPOJIb CBOEH [IEATEIbHOCTH Ha OCHOBE CAMOaHAaJIM3a U CAMOOLICHKHU.

MHNPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «Oprannueckas XHMHsD) OTPaKaroT:

cOpMUPOBAHHOCT NMPEACTABICHUN O XMMHYECKOH COCTABIIONIEi eCTECTBEHHO-HAYYHOH KapTUHBI MHpa, POJIM XUMHH B MO3HAHUH
SIBJICHUH TIPUPOABI, B (OPMHUPOBAHMY MBIIUICHUS U KYJNBTYpbl JUYHOCTH, €€ (yHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOMMMOIl Ul peIleHUs
MPaKTHYECKUX 33124 U 3KOJOrHYEeCKU 000CHOBAHHOI'O OTHOLIECHHUS K CBOEMY 310POBBIO U IIPHPOJHOMN cpere;

BJIA/ICHHE CHCTEMON XUMHUYECKIX 3HAHUI{, KOTOpast BKIIOYAET: OCHOBOIIONATAIONINE MOHTHS (XMMHYECKUI 3IEMEHT, ATOM, DJICKTPOHHAsI
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, JJIEKTPOOTPHIIATEILHOCTh, XUMHYECKas! CBSI3b, CTPYKTypHast GpopMyna (pa3BEpHYyTast M COKPALIEHH ast),
MOJIb, MOJIIPHAsI Macca, MOJIIPHBIN 00BEM, YIIIepOIHBIN cKelleT, pyHKIMOHAIbHAs TPYIINa, paJuKall, H30MepHs, H30MepPbl, TOMOJIOIHYECKUH psx,
TOMOJIOTH, YTJEBOXOPO/IbI, KHUCIOPOA U A30TCOAEP)KALIME COCAMHEHHUsS, MOHOMEp, MOJIHMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIC
COCIMHEHMsS); TEOPUHM M 3aKOHBI (TEOpHs CTPOCHHs OpraHuveckux BemiectB A. M. BymiepoBa, 3akoH COXpaHEHHsS MAacChl BELIECTB);
3aKOHOMCpHOCTH, CHMBOJ’[M'—[CCKl/lﬁ A3BIK XUMHH; MVIpOBOSSpCH'—{CCKMe 3HaHHs, JIeKAlMe B OCHOBE IMOHUMAHUA l'lpl/l'-{l/lHHOCTl/l U CHUCTEMHOCTH
XUMHYECKHUX SBICHUH, (PAKTOJOrMYECKHE CBEJICHUS O CBOICTBAX, COCTaBe, MONYYEHUH U OE30MaCHOM UCIIOJIb30BAHUH BAXKHEHILIMX OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUUECKOMN JEATEIbHOCTH YEI0BEKa;

C(i)OpMMpOBaHHOCTb yMeHl/Iﬁ BBISIBJISATH xapaKTeprle l'lpPlSHaKl/l HOHﬂTMﬁ, yCTaHaBHMBaTb X B3aWMOCBs3b, HCIOJIB30BATh
COOTBCTCTBy}OLLLHC TITOHSITHS l'Ipl/l OIMMCaHWH COCTaBa, CTpOCHl/lﬂ Hu npespameﬂm‘/i opraHuqecxux COC}IHHCHHﬁ;

cHOpMUPOBAHHOCTh YMEHHI MCIONB30BaTh XUMUYECKYIO CHMBOJIUKY JUJISl COCTABIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) (OPMYJT OPraHUYECKUX BELIECTB M YPaBHEHMH XMMHUYECKUX PEAKLUH, H3rOTaBIMBaTh MOJEIN MOJEKYJ OPraHMYECKH X BEIECTB
I l/lJ'lJ'l}OCTpaLll/ll/l HUX XUMHYECCKOI'O 1 l'lpOCTpaHCTBCHHOFO CTpOCH]/lS{;

cOpMHUPOBAHHOCT YMEHMI YCTaHABIMBAThH MPHHAJIGKHOCTh M3YyYEHHBIX OPraHUYECKHX BEIIECTB MO MX COCTaBY M CTPOCHUIO K
omnpeenéHHOMY KJIaccy/TpyIie coequHEHHH (yriIeBoIopOIbl, KUCIOPOA U a30TCO/EPIKAIINE COSMHEHNUS, BEICOKOMOJIEKYJIAPHbIE COSMHEHNUS),
aBaTh MM Ha3BaHUA Mo cucTematudeckoil Homenkinarype (IUPAC), a Takxke NPUBOAWTH TPUBHAIBHBIC HA3BaHHUS OTACIBHBIX OPraHHYECCKUX
BEIIECTB (ITHJIEH, MPONMIIEH, alleTHJICH, dTUJICHITIMKONb, TIHLEPHH, (GeHon, (popMalbIerui, aleTaabAeru, MypaBbiHas KHCI0Ta, YKCyCHas
KHUCJIOTa, OJIESMHOBAsI KHCIIOTA, CTEAPUHOBAsk KUCIIOTA, IIII0K03a, QPyKTO3a, Kpaxmall, 1eJUI0JI103a, TIIHIHH);

cOpMUPOBAHHOCTH YMEHH ONPENENATH BUIBI XUMUUECKOH CBS3U B OPraHUYECKHX COSAMHEHUAX (OZMHAPHBIE U KPaTHBIE);

cOpMHUPOBAHHOCTE YMEHUS NPUMEHATH IOJOKEHHs TEOPHU CTPOCHMS OpraHudeckux BemecTB A. M. BbyriepoBa /st oObsICHEHUS
3aBHCHMOCTH CBOMCTB BEILIIECTB OT UX COCTAaBa M CTPOEHHS; 3aKOH COXPaHEHHUS MacChl BEILECTB;

cOpMHPOBAHHOCTh YMEHHI XapaKTepPU30BaTh COCTAB, CTPOEHHE, (U3MUECCKUE U XUMHUYECKHE CBOWCTBA THUIHYHBIX IPEJCTaBUTENCH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 9TaH, STUJICH, IPOINUIICH, aleTHiIeH, OytanueH-1,3, merunOyranueH-1,3, 6eH301, MeTaHOI,
9TaHOJ, STHJICHIIMKOIb, ITUIEPHH, (EHO, aleTadbIeruyl, MypaBbHHAs U YKCYCHas KHCIOTHI, IJIIOK03a, KpaxMall, [eJUIi0103a, aMHHOYKCY CHast
KHUCJIOTA), WIUTIOCTPHPOBATh T€HETHYECKYIO CBSI3b MEXKAY HMMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUUYECKHX PEAKLIHH C HCHOIb30BAHHEM
CTPYKTYPHBIX (hOpMYII;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaThb UCTOYHUKHU YIJIEBOLOPOIHOrO ChIpbs (HE(Th, MPHPOAHBIN ra3, yrojib), CIOCOOBI MX
nepepabOTKU U MPaKTHYECKOe IPUMEHEHU e IIPOTyKTOB IepepaboTKy;

cOpMHPOBAHHOCTH YMEHUH HPOBOIUTH BRIYHCICHHUS 10 XUMUYECKIM yPaBHEHHUAM (MacChl, 00bEMa, KOIMIECTBA HCXOMHOTO BENIECTBA
WITH TIPOAYKTa PEaKIUH 110 H3BECTHBIM Macce, 00bEMY, KOIMHYECTBY OZHOTO M3 HCXOAHBIX BEIIECTB MM MPOAYKTOB PEAKIHN);

cOpMHPOBAHHOCT YMEHHH BIafeTh CHCTEMOW 3HAHHH 00 OCHOBHBIX METOJAX HAyYHOTO IO3HAHUSA, HCIOJB3YEMbIX B XUMUH IIPU
M3YYCHHHU BEILIECTB H XUMUYCCKHX SBICHUH (HAaOMoIeHHE, H3MEpEHHE, DKCIICPUMEHT, MOJIEIIPOBAHNE), HCIIONB30BATh CHCTEMHBIC XUMHUIECKUE
3HAHUA UL IPHHATHS PEHICHUH B KOHKPETHBIX KH3HEHHBIX CUTYAIHAX, CBA3aHHBIX C BEIICCTBAMH H HX IPHMCHECHHEM;

cOpMHPOBAHHOCTh YMEHHH COOJIIOJAaTh MPAaBHJIA IOIb30BAHUS XUMUYECKOH MOCYHoil M 1abopaTOpHBIM 00OpyIZOBaHHEM, a TaKkkKe
IIpaBUIIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIHSAMH 10 BHITOIHEHHIO JIJAOOPATOPHBIX XHUMHIECKHX OIBITOB;

cOpMHPOBAHHOCT YMEHHH IIAHHPOBATh M BBHIIONHATh XHMHUYECKHH ODKCIIEPUMEHT (IPEBPAICHHS OPraHUYECKHX BEIIECTB IPHU
HArpeBaHUM, IMONyYCHHE OTHIICHA M H3y4EeHHE €ro CBOMCTB, KAaUueCTBEHHBIC PEAKIHM OPraHWYECKHX BEIIECTB, JCHATypalus OCIKOB IIpH
HarpeBaHUH, BETHBIC PEAKIHH OSIKOB) B COOTBETCTBUH C IIPaBHIIAMHU TEXHUKH 0€30IIaCHOCTH IIPH OOPAIEHUH C BEIECTBAMH U JIA00PaTOPHBIM
o0opynoBaHHEM, HPEICTaBIATH PE3yIbTaThl XUMHYECKOrO OKCIIEpHMEHTa B (opMe 3alHCH ypaBHEHHH COOTBETCTBYIOIIMX pEAKIHH H
(opMyIHpoBaTH BEIBOILI HA OCHOBE 3THX PE3YJIHTATOB;

cOpMHPOBAHHOCTh YMEHHI KPUTHUECKH aHATU3HPOBATh XUMUUECKYIO HH()OPMAIHIO, TOTyIaeMyIo H3 Pa3HbIX HCTOYHHKOB (CPEC TBA
MaccoBoit nHdopmarmy, HTepHEeT U APYTHX);

cOpMHPOBAHHOCTh YMEHHII COONIONATH IMPaBHIA SKOJIOTHYECKH IIeI1eCO00Pa3sHOro MOBEACHHS B OBITY M TPYIOBOH HEATENLHOCTH B
LETAX COXPAHEHHSA CBOETO 3JOPOBbSI H OKpYyXalomell MPHPOJHOH Cpeibl, OCO3HABATH OMACHOCTh BO3ACHCTBHSA Ha JKHBHIE OPraHU3MBI
oIpeenéHHbIX OPraHHIeCKHX BEIIECTB, MOHUMAs cMbICH moka3atens [1/IK, mosicHATs Ha mpuMepax CIoco0bl yMEHBIICHUS U IIPeJOTBPaICHHs
UX BPEIHOT0 BO3JCHCTBHS Ha OPraHU3M UeIOBEKa;

I 00YYaIoOIMXCsl ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE IPUMEHATh 3HAHHS 00 OCHOBHBIX IOCTYIIHBIX METOHAX
MO3HAHHUS BEIIECTB U XUMUYECKUX SBJICHHI;

JUISL CIISTIBIX U CIIA00BUSAIHUX 00YJaIOMUXCsl: yMEHHE HCIIOIb30BaTh pelbe(hHO-TOUSUHYIO cucTeMy obo3Hauenuii JI. bpaiins ais 3anucu
XUMUYECKHX (HOpMyYIL.



11 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHHS Kypca «O0mas 1 HeopraHH4ecKasi XUMUsD OTPaXkKaroT:

cOpMUPOBAHHOCTh MPEICTABICHUII: O XMMHYECKOH COCTABIIONICH €CTEeCTBCHHO-HAYYHOU KapTHHBI MHpPA, POJIM XHMHH B II0O3HAHUH
SIBIICHUH TPUPOZbI, B (JOPMUPOBAHMU MBILIUICHHS. W KYJIbTYPbl JIMYHOCTH, €€ (hYHKLIHOHAJIBHON TPaMOTHOCTH, HEOOXOAMMOM Ui PELICHHS
IIPaKTHYECKUX 33124 U SKOJOrHYEeCKU 000CHOBAHHOI'O OTHOLIECHHUS K CBOEMY 310POBBIO U IIPHUPOJHOMN Ccpere;

BIIAJICHHE CHCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIATAOIME OHATHS (XUMUYECKHHA 3JIEMEHT, aTOM, U30TOII, S-,
p-, d- ssekTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBI 0OBEM, BAJIGHTHOCTD, 3JIEKTPOOTPHLATEIBHOCTD, CTEIICHb OKHCICHHS,
XUMHYECKasl CBs3b (KOBAJECHTHAs, MOHHAsA, METAJUIMYECKas, BOJOPOJHAs), KpPUCTAJUIMUECKas PEelETKa, THIIbl XUMUYECKUX PEeaKLui, pacTBop,
IEKTPOJIUTHI, HEIIEKTPOIUTBI, FJEKTPOIUTHYECKAS! U CCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOH peakly, XUMUYECKOe
PaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHUs EKTPOIUTUIECKON JUCCOLMalMu, Tepuoandeckuii 3akox 1. . Menjeneesa, 3aK0OH COXpaHEHHsI Ma CChl
BEILECTB, 3aKOH COXPAHEHMs M IPEBPALUEHUS SHEPrUM IPU XUMUYECKUX DPEAKLUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH S$3bIK XHUMMH,
MHPOBO033pEHYECKHE 3HAHNS, JISKAIIE B OCHOBE IIOHUMAaHUSI IPUYMHHOCTH M CHCTEMHOCTU XUMUUYECKHX SIBJICHHI, (PaKTOJIOrMYECKUE CBEICHUS O
CBOICTBAX, COCTaBe, IOJYYCHHH U 0E30IaCHOM HCIOJIb30BAHHU BaXKHEHIINX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOI ACSITEIbHOCTH
YeJI0BeKa;

cOpMUPOBAHHOCTE yMEHHH BBUBISITH XapaKTEPHbIC NPHU3HAKK IIOHATHH, YCTaHABIMBATH MX B3aHMOCBSI3b, HCIIOJIB30BaTh
COOTBETCTBYIOLIME IOHATUS NIPU ONMCAHUU HEOPraHUYECKUX BELIECTB M UX NPEBPAILEHUH;

cOpMUPOBAHHOCTL YMEHHMII HCIIONB30BATh XMMHYECKYI0 CUMBOJMKY AJIS COCTaBICHUS (POPMYIN BELIECTB M YPAaBHEHUH XUMHUYECKHX
peakuuii, cucrematnueckyro HomeHkIaTypy (IUPAC) 1 TprBHabHBIC HA3BAaHUS OT/IEJbHBIX HEOPraHUUECKUX BEIECTB (YrapHblIii ra3, yrieKUCIIbIi
ra3, aMMHaK, raiéHas U3BeCTb, HeraleéHast U3BeCTh, IMThEBAS COAA, IUPUT U JPYTHUE);

cOpMUPOBAHHOCTE YMEHHUH ONpPENE/SITh BAICHTHOCTh M CTENEHb OKHCICHUS XHMHYECKHX 3JIEMEHTOB B COCAMHCHUSX PA3IMYHOTO
COCTaBa, BUJ XUMHUYECKON CBA3M (KOBAJEHTHAas, MOHHAs, METAJUIMYECKas, BOAOPOJHAsA) B COEAMHEHHSX, THI KPUCTAJUIMUECKOH pPeméTKu
KOHKpCTHOFO BEIIECCTBA (aTOMHaﬂ, MOJ'[eKyJ'lflpHafl, HWOHHas, MCTaJ’U’ll/l‘-leCKaﬂ), xapaKTep Cpe}lbl B BOJIHBIX paCTBOan HeOpFaHl/l'-leCKl/lX COCHMHCHHﬁ;

cOpMHPOBAHHOCT YMEHUH YyCTAHABIMBATh IPUHAUISOKHOCTh HEOPIaHHYECKUX BEIIECTB IO HX COCTABY K OIPEACIEHHOMY
KJaccy/TpyIie coeAnHeH it (TPOCThIe BEIeCTBA — METAJUIbl M HEMETAIUIbl, OKCHIbI, OCHOBAHMS, KHCIOTBI, aM(pOTEpHbIE THIAPOKCHIBI, COJH);

cOpMHUPOBAHHOCTE yMEHHH pPAcKpbIBaTh CMBICH Iepuoaudeckoro 3akona JI. V. MenngeneeBa W JAE€MOHCTPHPOBAaTbH €ro
CHCTEMATH3HPYIOIILYI0, OOBSICHUTENBHYIO U IPOrHOCTHYECKYIO (DYHKIIHH;

cOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKUX 37eMeHTOB | —4 mepruonos Ilepromndeckoit
cHCTeMbl XHUMUUeCKuX aiieMeHToB JI. V. MeHzeneeBa, UCIONb3ys MOHATHS «S-, P-, O-3JI€KTPOHHbBIE OpOMTAINY», «IHEPreTHUECKHE YPOBHI»,
Oﬁ’bﬂCHﬂTb SaKOHOMepHOCTM M3MEHEHHS CBOMCTB XMMHUUYECKUX AJIEMEHTOB U UX COC}II/IHCHl/lﬁ mo l'leHO}laM )54 rpynnaM ﬂepuoauqecxoﬁ CUCTEMBI
xummuueckux syemenToB /. . Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OHMHMCBHIBATh) OOIIME XMMHYECKHE CBOMCTBA HEOPraHMYECKMX BEILECTB Pa3IMYHBIX
KJIACCOB, MOJTBEPKAATh CyLIECTBOBAHME I'CHETUYECKOM CBA3M MEX1y HEOPraHMYECKMMH BEIIECTBAMU C IOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX
XMMHYECKUX PEaKIuii;

c(OPMHPOBAHHOCTb YMEHHUS KJIACCHU(DUIMPOBATH XMMUYECKUE PEAKLUH 110 PA3JIMYHBIM MPU3HAKaM (YUCIY M COCTaBy PEarupyrolux
BEILIECTB, TEIIOBOMY (P (EKTy peakiy, U3MEHEHUIO CTETIEHEH OKMCIICHUS 3JIEMEHTOB, 00OPaTUMOCTH PEAKLMH, YHaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTb YMEHHH COCTABIIATh YPABHEHUS PEAKIMH Pa3IMYHBIX TUIIOB, OJHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIUUIl HOHHOTI'O
o0MeHa, YUUTbIBasl YCIOBHS, IIPU KOTOPBIX 3TU PEAKLUH HIYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIMH, TOJTBEPXKIAIONME KaYECTBEHHbIH COCTaB PA3IMYHBIX HEOPraHWYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHMYECKHX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PACKPBIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IOCPEACTBOM COCTABICHMS
JIEKTPOHHOr0 OallaHca ATUX PEaKLUiA;

c(OPMHPOBAHHOCTh YMEHHH OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKLMK OT Pa3jIM4HbIX (aKTOPOB; XapaKTep CMELICHHUs
XMMHYECKOI0 PABHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (nmpuHuun Jle [aTense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb XUMHMYECKHE IPOLECCHI, JEKAIIMe B OCHOBE NPOMBIIUICHHOIO MOJIYYEHUsS CEpHOM
KHCIIOTBI, aMMHAaKa, a TaKKe CHOPMHPOBAHHOCTD MPEACTABICHUH 00 OOLIMX HAYYHBIX MPUHLUIAX M SKOJIOTHYECKUX MPOOJIEMaX XUMHYECKOTro
MIPOU3BO/ICTBA;

c(hOPMHPOBAHHOCTh YMEHHI MPOBOJMUTH BHIYMCICHHS C UCIIOJIb30BAaHUEM MOHSATHS «MaCcCOBas J0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX
OTHOILCHUIT Ta30B MPU XMMHYECKUX PEaKLHIX, MACChl BEIECTBA MM 00BbEMa r'a30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MM 00BEMY
OJTHOTO M3 YYaCTBYIOLIMX B PEAKLUH BEUIECTB, TEIIOBOro 3 deKxTa peakiyu Ha OCHOBE 3aKOHOB COXPAaHEHHs MaCChl BEIIECTB, MPEBPAILCHUS U
COXPaHEHUs SHEPIUH;

c(OPMHPOBAHHOCTE YMEHHUI COOJIONATh MpaBUiIA MOJb30BAHUS XMMHUYECKOH MOCYAOH M 1a0OpaTOpHBIM 00OpYJOBAaHHMEM, a TaKkKe
MpaBHJIa 00paleHNs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMH IO BBITIOJIHEHHIO TA00PATOPHBIX XUMUYECKHUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUII INIAHUPOBATH U BBIIOJIHATH XMMUUECKUIT SKCIIEPUMEHT (pa3iioKeHHE EPOKCHIAa BOJOPOAA B IPHCY TCTBUH
KaTaJn3aTopa, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHAUKATOPA, BIMSHUE PA3INYHBIX (JAKTOPOB Ha CKOPOCTh
XUMHYECKON PEaKIny, peakiii MOHHOTO oOMeHa, KaueCTBEHHBIC PEaKIuu Ha Cynb(dar-, KapOOHAT- M XJIOPH/-aHHOHBI, HA KaTHOH aMMOHHUS,
pelieHre SKCIepUMEeHTaNIbHbIX 3a1ad mo TeMaM «MeTamiby u «HeMeTamib») B COOTBETCTBHM C MpPaBHJIAMHM TEXHHKH OE30MACHOCTH IPU
oOpallleHnH ¢ BeIeCTBaMH U JIabOpaTOPHBIM 000OpPYJOBaHMEM, MPEACTABIATh PE3YIbTAThl XUMHUYECKOrO SKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIMX PEaKMii 1 ()OPMYJIMPOBATH BBIBOJBI HA OCHOBE STUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTUUECKU aHATM3UPOBATh XMMHUUECKYIO HH(POPMALIUIO, TOTy4aeMyIo U3 Pa3sHbIX HCTOYHUKOB (CPEACTBa
MaccOBOW KOMMYHUKaLUH, VIHTEpHET U APYTHUX);

c(OPMHPOBAHHOCTh YMEHHI COOJIIONATh MpaBHia SKOJOTHYECKH IeIeCO00Pa3HOro MOBEICHUsS B OBITY M TPYJOBOM JAEATEILHOCTH B
LEeNsiX COXPaHEHHs CBOETO 3J0POBbS M OKPYKAIOLIEH NPHUPOTHOM Cpeabl, OCO3HABATH OMACHOCTh BO3ACHCTBHS HAa >XMBBIE OPraHU3MbI
OMpe/IeNEHHBIX BEIECTB, MOHUMas cMbIc nmokasatens 111K, moscHATh Ha mpuMepax CrocoObl YMEHBUICHHS M MPEIOTBPAILICHUS UX BPEIHOTO
BO3JIEHCTBHS HA OPraHU3M YelIOBEKa;

JUIsL 00y4aroUMXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I10POBBS: YMEHUE NPHUMEHATh 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX
MMO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHNUI;
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JUISL CJICTIBIX M CIIA00BHISIIMX 00YYaIOIMXCsl: YMEHHUE HCII0JIb30BaTh PelibepHO-TOUCUHYIO crcTeMy 00o3Hauenuit JI. bpaiins nist 3amiucu
XUMHYECKUX (popmyIr.
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TEMATHYECKOE IIJTAHUPOBAHUE

10 KJIACC
KoaunuecTrBo yacoB
Ne HaumenoBaHue pas3aesioB u JJieKTpoHHbIE (LH(POBBIE)
Konrpoabhbie IIpakTHyeckue
n/n TEM MPOrpaMmbIl Bcero o0pa3oBaTe/IbHbIE pecypchl
paboThbI paboTbl
Paznen 1. TeopeTuueckne 0CHOBBI OPraHHMYeCKOH XHMUH
I o
Hpemicr opramiccRch Ptps:/wwviyaldass.ul

11 - eopwi eip 3 3 https://uchi.ru/ https:/home-
OpPraHu4Y€CKUuX COCANHECHUU SChOOl internet
A. M. Bytieposa -

HWroro no pazneny 3
Paznen 2. YraeBogopoast
e e TBHALS VITEBONODOEI https://www.yaklass.ru/

2.1 pen y AIOpOL 2 https://uchi.ru/ https://home-

— aJIKaHBbI .
school.internet
HenpenenbHble https://www.yaklass.ru/

2.2 YIIIEBOLOPOIbI: AIKECHBI, 6 1 https://uchi.ru/ https://home-
aJIKaJINEHbI, aJIKHHBI school.internet
ADOMATHIECKHE https://www.yaklass.ru/

23 rlleso - 2 https://uchi.ru/ https://home-
Y AAOpOR school.internet
[IpupoHbIe HCTOYHHKH https://www.yaklass.ru/

24 YIJIEBOJIOPOOB H HX 3 1 https://uchi.ru/ https://home-
nepepaboTka school.internet

Uroro mo pazaeny 13
Pasne.rl 3. Kncnoponcouepmamne OpraHuvecKue CoeITMHeHUs
https://www.yaklass.ru/
31 Cruprsl. Dexon 3 https://uchi.ru/ https://home-
school.internet
Amserinss. KapGoHopsie https://www.yaklass.ru/

3.2 AACTHIEL Rap 7 1 https://uchi.ru/ https://home-

kucnotbl. CioxHbIe 3GupsI -
school.internet
https://www.yaklass.ru/

3.3 Vriesosl 3 1 https://uchi.ru/ https://home-

school.internet
Hroro o pasageny 13
Pa311e.rl 4. A30Tc011ep)1camue OpranM4eckKue CoeIHHEeHUus
https://www.yaklass.ru/
41 HHbL HHOKHCIOTHL 3 https://uchi.ru/ https://home-
Benku K
school.internet
Hroro no pazaeny 3
Paznen 5. BoicokoMo1eKyJIsipHbIe COeAHHEHUS
Mnactvaccss. Kavavi https://www.yaklass.ru/

5.1 - RAyHyRH. 2 https://uchi.ru/ https://home-
Bomnokna .

school.internet
HWroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
TTIPOTPAMME
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11 KJIACC

KoanuecTBo yacoB

Ne HaunmenoBaHue pas3aesioB u JJieKTpoHHbIE (LH(POBBIE)
Konrpoabhbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCYPChI
paboThbI paboTbI
Paznen 1. TeopeTuueckne 0CHOBBI XUMHH
CrtpoeHHe aTOMOB.
IMeproanYecKuii 3aK0H U https://www.yaklass.ru/
1.1 [Mepuoanyeckas cucrema 3 https://uchi.ru/ https://home-
XUMUYECKHUX dJieMeHToB J[. . school.internet
MenpeneeBa
CrpocHue B 52 https://www.yaklass.ru/
12 POCHHE BEIICCTRA. 4 https://uchi.ru/ https://home-
MHoroobpasue BeuecTs -
school.internet
https://www.yaklass.ru/

1.3 XUMHYECKHE peakuu 6 1 1 https://uchi.ru/ https://home-

school.internet
HWroro no pazneny 13
Paznen 2. Heoprannueckasi Xumust
https://www.yaklass.ru/

2.1 Merast 6 1 https://uchi.ru/ https://home-
school.internet
https://www.yaklass.ru/

2.2 Hemerauibl 9 1 1 https://uchi.ru/ https://home-
school.internet

Co35 HEODrARIEcK https://www.yaklass.ru/
Bs3b H TraHHu4 X " .
2.3 I:( 2 https://uchi.ru/ https://home-
opral-mqec HUX BEIICCTB school_internet
Hroro no pazaeny 17
Pa3znen 3. Xumus u Ku3Hb
https://www.yaklass.ru/

3.1 XuMHs U KU3HB 4 https://uchi.ru/ https://home-

school.internet
Hroro no pazaeny 4
OBLIEE KOJIMYECTBO YACOB I10 34 2 3
MMPOI'PAMME
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https://home-school.internet/

YYEBHO-METOJHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 11 knace/ Pynsurtuc I'.E., ®enpaman O.I'., AkimonepHoe ob1ectBo «M3natensetBo «IIpocBerieHne

* Xumust, 10 knacc/ Pynsuruc I'.E., ®enpaman O.I'., AkiponepHoe obiiectBo «M3narenbetBo «IIpocBenieHney

METOJUYECKHNE MATEPHUAJIBI JIS1 YUUTEJISA
xumus, 1 0xnacc Pynsutuc I'.E, [ToypouHsie pa3paboTKH YPOKOB

xumus, | 1knace Pynsutuc I'.E ,IToypouHsie pa3paboTKH ypOKOB

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
https://www.yaklass.ru/ https://uchi.ru/

https://home-school.internet
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