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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHOil 00pa30BaTENbHOM MPOTpaMMBbl CPEAHETo O0IIero 00pa3oBaHUsA
(®OIT  COO), mpencraBieHHbix B DenepalbHOM  TOCYJApPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenmuum mnpenogaBaHus
y4eOHOTO TpeaMeTa «XUMHUsS» B 00pa30BaTeNbHBIX OpraHu3aiusx Poccuiickoit
@enepanny, peamu3yOMIUX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TnONOKeHHW «CtTparerum pa3BUTHS BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuon 10 2025 rogma» (Pacmopstxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKE MpOrpamMMbl MO XHUMHUHU, K OMNPENIECICHUIO
oO1el crpareruy 00y4eHusi, BOCHUTAHUS U Pa3BUTHs 00YYaIOIIUXCSl CPEICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kiiaccoB Ha 6a30BOM yYpOBHE COCTaBUIIN
koHuenryanbHble nonoxkenus GI'OC COO o B3anMO0OOYCIOBIEHHOCTH LIEJIEH,
coliepKaHus, pPe3yJbTaTOB OOy4YeHHs U TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHOM  OpraHu3aIlid, SBISCTCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpLIAIOIIMM 3TallOM pealu3aluud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIFOUEBBIX LEHHOCTEH, MPHUCYLIUX
LEJOCTHOM CHCTEME XUMHUYECKOTO O00pa3oBaHUsA. OTU LIEHHOCTU KacarTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHKS MUPOBO33PEHUS U 00IIEH KYJIbTYpPhI
YeJloBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO M MPUPOAHOW cpene. Peanusyercs XuMuueckoe 0O0pa30BaHHE
oOydJaronuxcst Ha ypoBHE CpeaHero o01ero o0pa3oBaHus CpeACTBaMU YIeOHOTO
npeamMera «XUMHS», COJAEpPkKAHUE U IOCTPOEHUE KOTOPOTO ONPENCIICHBI B
nporpaMMe MO XUMHH C Y4ETOM CHEUUPUKH HAYKH XUMHUHM, €€ 3HAUYCHUS B
NO3HAHUU MPUPOJBl U B MATEPHUAIbHOM >KM3HU OOILECTBA, a TAaKXKE C YYETOM
o0ImuX 1ened W MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeiHero oo1ero oopasoranus B Poccutickoit deneparum.

XuMHST KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOJib B
COBPEMEHHOM ITMBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOU KYJIBTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (hOPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOIEM MHUpPE KaK O €IUHCTBE
OPUPOJIBI U YEJOBEKa, KOTOpoe (OpMHUPYETCS B XUMHUH HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAKOIIETO MHPA, OCO3HAHUS B3aUMOCBSA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSIMU TPUMEHEHUS.
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TecHo B3aMMOJIEHCTBYS C IPYTMMH €CTECTBEHHBIMH HAayKaMU, XUMHUsI CTajia
HEOTHEMJIEMOI YacThI0O MUPOBOM KYJIBTYPhl, HEOOXOAMMBIM YCIOBHUEM YCIEIITHOTO
TpyJa M JKU3HU Kaxjoro ujeHa oOmiectBa. CoBpeMEHHass XMMHS KakK Hayka
co3ujaTeNbHas, KaK Hayka BBICOKMX TEXHOJOTHH HalpaBlieHa Ha pEIICHUE
IJI00ANBHBIX TPOOJIEM YCTOWYMBOTO PaA3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C OOmMIMMH MEISIMH W TPUHIMIIAMH CPEIHETO OOIIEero
oOpazoBanust cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKH  MHUPOBO33PEHYECKUX
OpHEHTHPOB, YCIENIHOTO BKJIIOUEHUS B JKU3Hb COIUyMa, MPOJODKCHUS
00pa3oBaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocraBnsiomiuMUA ~ TipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranndeckas xumus» U «OOmas W HEOpPraHW4YecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUS KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPraHWYECKOW XMMHUH (C BKIIOYECHUEM 3HAHHUM U3 O0IIel XUMHUU) U
opranudeckoil xumuu. GopMHpOBaHWE JAHHOW CHUCTEMbI 3HAHUN MPU U3YYCHHUH
npenMera 00eCrnedYnBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOT000pa3us
BELIECTB HA OCHOBE OOIIMX MOHITHH, 3AKOHOB U TEOPUI XUMHH.

Crtpyktypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XMMHS» cHOpMUpOBaHA B IporpaMMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0JIa K M3YYCHHIO Y4eOHOTO MaTepualia U 0O0YCJIOBJICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HA  ONpPEACIIEHHBIX
TEOPETUYECKUX YpPOBHiIX. Tak, B Kypce OpraHU4YecKOM XUMHUHU BEIIeCTBa
paccMaTpuBalOTCAd Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHMSI OPraHUYEeCKHX
COCIMHCHMI, a TakK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U  AJICKTPOHHBIX
NpeiCcTaBlIeHUd O CcTpoeHuu BemecTB. CBegeHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOJIOB /10 CIIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHM4eckol XWUMHHM MOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOINET0 0Opa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABIICHUS O XUMUYECKOUN CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O XUMUICCKOMN peaKInu.

[Ton HOBBIM yriaOM 3peHHsT B TMpeaAMeTe «XUMHs» 0a30BOTO YpOBHS
paccMaTpuBaeTCs U3YYEHHBIH Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
TEOPETUYSCKHA Marepuanl H (PAKTOJIOTMUECKHE CBEACHHS O BEIISCTBAX W
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOimas u HeopraHudeckas
XUMUSD» OOYYarOIIMMCSl TPEAOCTABISACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJIOTMUYECKUX TO3HIIHM,
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rIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHE (QYHKIHMA STOro 3akoHa — OT
0000111aro1Ie 10 OOBACHSIONMIEH U TPOTHO3UPYIOIIECH.

Enunnas cucrema 3HaHMM O BaKHEHIIHMX BEUIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAax W NMPUMCHCHHH, a TAKXKE O XUMHUYCCKUX PEaKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEeKaHWsl JomoiHseTcs B Kypcax 10 m 11 xmmaccos
AJIEeMEHTaMHU COJEP’KaHUs, WMEIOIIMMH KYJIbTYpOJIOTHYECKUH U MPUKIIATHOM
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHMIO B3aUMOCBSI3M XHUMHH C
JIPYTUMHU HayKaMH, PACKphIBAIOT €€ pOjb B IMO3HABATEIBHOM M MPAKTUYECKOM
NESTEIBHOCTU YeJIOBEeKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K TIPOIECCY
TBOpUYECTBA B 00JACTH TECOPUU U MPAKTUYECKUX MPHIOKEHUN XUMHUHU, TIOMOTAIOT
BEITYCKHUKY OPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0jieMax, CBS3aHHBIX C XUMHUEH, KPUTUYCCKA OCMBICIMBATh WH(POPMAIIUIO H
OpPUMEHATh €€ [JJs TIONOJHEHUS 3HAaHWUM, PEIIeHUs WHTEJUIEKTYalbHbIX U
AKCIIEPUMEHTAIBHBIX UCCIIEIOBATENbCKIX 3a7ad. B 11esom cojepkanue y4eOHOTOo
npenMera «XUMHS»  JIaHHOTO  ypOBHS  W3Y4YEHUsS  OPUCHTUPOBAHO  HA
dbopmupoBaHre y 00y4YarOmUXCSs MUPOBO33PEHUYECKON OCHOBBI I MMOHUMAHUS
dunocodcknx uael, TakuX Kak: MaTEepHAIbHOE €IUHCTBO HEOPTaHWYECKOTO U
OPTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTpPOCHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SBICHUW TYyTEM OKCIEPUMEHTA W
pelIeHus] MPOTUBOPEUYHM MEXAYy HOBbIMU (aKTaMH M TEOPETUYECKUMHU
IPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH YKOJIOTHYCCKUX MPoOJeM, a
TaK)Ke Mpo0sIeM cOepeKeHHUsT YPHEPTETUIECKUX PECYPCOB, CHIPhS, CO3AaHUsT HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmmane pemieHus 3aad  BOCIUTAHUSA, Pa3BUTHS M COLMAIU3ALUU
oOydJaronuxcss MPHUHITHIC MPOTPAMMON IO XUMHUHU TMOAXOABl K OMPEIETICHUIO
CoIepKaHUsl © TOCTPOSHHUS TpeIMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JCHCTBUHM, HMEIOMMX 0a30BO€ 3HAYEHUE JUIS
pPa3IUYHBIX BHJIOB JICATCIBHOCTH: PEIICHHWS TMpoOjeM, TIOWCKa, aHajau3a W
00paboTku MHGOpMAIHH, HEOOXOTUMBIX JIJIsi TPUOOPETEHUS OTBITA MPAKTHUECKON
U HCCIENO0BATENIbCKOW JESITENIbHOCTH, 3aHMMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUU
XUMUH.

B mpaktuke npemogaBaHuWs XWMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 O0IIeTro 00pa3oBaHuMsl, PU ONPEACIICHUN
coJiepKaTeIIbHOM XapaKTePUCTUKH IIeJIed HW3YYCHHS MpeaMeTa HalpaBJICHHEM
NIEPBOCTEIICHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POpMUpPOBAHHWE OCHOB
XUMUYECKON HAayKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JIESTETPHOCTA YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOIMYECKOW TOUKH 3PEHHSI TaKOW MOJXOJ] K OMPECICHHUIO Ieel HU3ydeHus
MpeAMETA SIBJISICTCS BITOJTHE ONIPAaBIaHHBIM.
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CoryiacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IICNIAMH HW3YYCHHS IpPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBSIIOTCSA:

e (¢dopMuUpOBaHHME CHUCTEMbl XMMHUYECKMX 3HAHUMW KaKk  BaKHEHIIeH
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBble MOHATHS, (PyHIaMEHTANbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH JIOCTYITHBIX
000011IeHnII MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHUE C HUCTOPHEH
WX Pa3BUTHUS U CTAHOBIICHUS,

e (opMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMHUYECKUX PEaKIHWid, HEOOXOMWMBIX IS TPHOOPETCHUS
YMEHUN OPUEHTUPOBATHCSI B MHpE BEHIECTB M XHUMHUYECKHUX SIBJICHUH,
MUMEIOIIUX MECTO B MPHUPO/JIE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMCHHUI U CITIOCOOOB JACATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM 1
OOBSCHEHHEM XHMHUYECKOTO DJKCIEPUMEHTa, COOIIOJICHUEM  IPaBUJI
0e3011acHOr0 OOpaIeHHUS C BEIIECTBAMH.

Hapsiny ¢ aTum, comepikaTellbHasi XapaKTepUCTHKA TIeJIeH U 3a7a9 U3ydeHus
MpeaMeTa B IPOrpaMMe 10 XUMHUH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeliHero obmiero odpazoBanus. CerojaHs B
NpernojaBaHud XMMUM B OOJbIIEH  CTeneHW OTHAETCS  MPEIOYTEHUE
MPAKTUYECKOH KOMIIOHEHTE COAepKaHus OOy4YeHHsS, OPHUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHUKA 00111€00pa30BaTeIbHON OpraHU3aIllUM, BIIAJCIONIECTO HE
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMu H
YMEHUSIMUA aKTUBHOTO TIOJYYCHHS 3HAHWK W MPUMEHCHUS WX B PEaTbHOU KU3HH
JUTSI pEIICHUS IPAKTUICCKUX 3a71a4.

B cBf3M ¢ ATUM TpU U3YYEHUM TpeaMeTra «XUMHUsD JOMUHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TaKKUE LIETHU U 337a4l, KaK:

ajanTamys 00y4arolmuXcs K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHupOBaHWE  WHTEJUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITEIIHHOMY MPHUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYaIMSIX, CBSI3aHHBIX C BEMIECTBAMH U UX
MIPUMEHEHUEM;

dbopmupoBaHre 'y 0O0ydYaromuXcsi KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEpPCAIbHOE 3HAYCHHE /I Pa3JIMYHBIX BHJIOB
JeSATEeTBPHOCTU: PEIIeHUs] TPo0sIeM, TTOUCKa, aHaln3a U 00paboTku uHbOpMAIIIH,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS ONBITA JESITEIIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWU XUMHUHU, a TakKe JUIsi OLEHKH C TO3UIUN
AKOJIOTHYECKON OEe30MacCHOCTH XapakTepa BIMSHHS BEIIECTB W XHUMHYECKHX
MIPOIIECCOB HAa OPTaHU3M UYEJIOBEKa U IPUPOIHYIO CPEY;
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pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh HOBBIC
3HAHMS 10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTIAMHU, UCTIOJIB30BATh
COBpEeMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU JIJIS TIOMCKA M aHajIn3a y4eOHOU H
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJEPIKAHMS;

(dbopMHpOBaHKE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJIFO1aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPHU TUIAHUPOBAHUU M TPOBEIACHUU XHUMHUUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydalmmxcsa YyOeKIEHHOCTH B TyMaHHUCTHYECKOM
HaIPaBJICHHOCTH XHWMHH, €€ Ba)XXHOW pPOJIM B PEMICHWU TI00aTbHBIX MPOOIIeM
PaIMOHAIIBHOTO MPUPOIOTIONH30BAHMS, TIOTIOTHEHHS YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEpeKHOTO
OTHOIICHUS K TIPUPOJC M CBOEMY 3J0POBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
UCIIOJIb30BAHUS TOJMYYEHHBIX 3HAHUW ISl MPUHATHAS TPAMOTHBIX pPEIICHUN B
CUTYaIIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM 1maHe cpemHero oOIero oOpa3oBaHUS MPEIMET «XUMUSD»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON o0macTu «EcTecTBeHHO-HAyUHBIC
MIPEAMETHD.

OO1ee yrco 4acoB, OTBEAEHHBIX ISl M3YUYCHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero odiiero oopazoBanus, coctariseT 132 gaca: B 10 kimacce — 68 vacoB (2
yaca B Hezlelo), B 11 kimacce — 66 yacoB (2 gaca B HEJIEIO).
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COILEPKXAHUE OBYUYEHUA
10 KVIACC
OPT'TAHUYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUM

[IpeaqmeT oprannyeckor XUMHUH: €€ BOSHUKHOBECHHUE, PA3BUTHUE U 3HAUEHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOEHHS OpPraHUYECKHUX
coenquHeHuit A. M. Bytneposa, e€ ocHOBHbIE 1T0JI0KeHUsA. CTPYKTYpHbIE (OPMYJIBI
OpraHMYeCKuX BelecTB. ['omomorus, wusomepusas. XHUMHUYECKass CBA3b B
OPTraHUYECKUX COETMHEHUSAX — OJMHAPHBIE U KPATHBIC CBSA3H.

[IpencraBiaenne o KiacCHU(pUKAMU OpraHUYECKHX BemiecTB. HoMeHkmaTypa
OpraHUYEeCKUX COCJUHEHUN (CHUCTEMaTHYecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEHUIIINX MPEICTABUTENIEN KIIACCOB OPTAHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHWX BEIIECTB M MaTepuajllaMd Ha HuX
OCHOBE, MOJICIMPOBAHHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAONIOJCHUE W
ONMCAaHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPALEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuH (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTWYECKMH psa. MeraH u 3TaH —
OpOCTEHIINE MPEACTABUTEIN AJIKAaHOB: (PU3WYECKHE W XHMHYECKUE CBOMCTBA
(peakuuu 3aMellleHUuss M TOPEHHUs), HAXO0XKJIECHHWE B NPHUPOJE, MOJIYy4YEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN pAl. DTHIEH U HPONUIEH —
OpocTeHiline MNpeACTaBUTENN aJKEHOB: (U3MUEeCKHe M XUMHYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHMS, TaJOTCHUPOBAHUS, THUApPATALMU, OKUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYeHHUE U IPUMEHEHUE.

Ankanauensl: OytaaueH-1,3 um metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHUE CBOMCTBa (peakuus nojaumepusauuu). IlomyuyeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIIMN TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUA, THIpaTaIlIH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apensbl. bensoin: cocraB, crpoeHue, (HU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu raJJoreHUpOBaHNs M HUTPOBaHMS), MOJy4YCHHE U NIpUMeHeHue. Tonyon:
cocmas, cmpoenue, @usuyeckue U  XuUMUyeckue  ceolicmea  (peaxkyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoLyYyeHue U npumerenue. TOKCUYHOCTD
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apeHoB. l'eHermyeckas CBsI3b MEXAYy YIVIEBOAOPOAAMH, IPUHALICKANIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE MCTOYHUKHM YII€BOAOPOAOB. I[IpupomHbiii ra3 U NOIyTHBIE
HepTsaupie Ta3pl. Hedtp u €€ mpoumcxoxnaenue. CrocoObl mepepadoTKu HEPTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKU), NUpoiau3. IIpoaykTsl
nepepaboTKu HE(TH, UX IPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJjib ¥ MPOAYKTHI €ro NepepadoTKu.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MX IPEBPALLCHUI:
O3HaKOMJIEHHWE C oO0pa3lamM IUIacTMacc, KaydyKOB U PE3UHBI, KOJUIEKLIUU
«Hedpts» u  «Yromp», MoJenMpOBaHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUJIEHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérurle 3amaqn.

Bbluucnenuss mo ypaBHEHHIO XWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIECTBA WA IPOIYKTAa PEAKLMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOIYKTOB PEAKIIUN).

Kucnopoaconepxanue opranniecKkue CoeAMHEeHH

IIpenenpHble OQHOATOMHBIE CHHUPTHI. METaHON M 3TAaHON: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (peaklWd C AaKTUBHBIMH METaJlIaMH,
rajJIor€HOBOJIOPO/IaMHU, TOpPEHME), NpUMEHEHue. BomopoaHble CBA3M MEXITY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAHOIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJIMKOIb W  TJMLEPUH: CTPOECHHE,
¢usznyeckue W XMMUYECKHE CBOWCTBAa (B3aMMOAECHMCTBHE CO ILEJIOYHBIMU
MeTaJlJIaMH, KauyeCTBEHHasl peakllis Ha MHOIOATOMHbIE CHHPTHI). JleficTBue Ha
opranusM yenoseka. [I[puMeHenne rmuiepruHa U STUICHTIIAKOIIA.

@®eHod: CTpOCHHE MOJIEKYNbI, (PU3NYECKUE KM XUMHUYECKHE CBOWCTBA.
Tokcuunocts (penona. [Ipumenenue denona.

Anpneruapl U kemowuwvl. DopMmanbIerujl, aleTAIbIACTHI: CTPOECHHUE,
¢usnyeckue M XUMHUYECKHE CBOMCTBA (pEaklUu OKUCIEHHUS M BOCCTAHOBJICHMS,
KauyeCTBEHHBIE PEAKLUH ), [IOJTYyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpeJeNbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NYECKHNE M XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmrue Il Kiacca KUCIOT, PEaKIHsl 3TepU(PUKAIUH), MTOJyYeHUE U TPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. MbuIa KaK COJIM BHICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE IEHCTBUE.

Cnoxuple 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX ¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.
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VYrineBoael:  cocTaB, KiIaccH(pUKanMs ~ YIJIeBOJOB  (MOHO-, JH- W
noJyiicaxapuibl). ['JIr0Ko3a — MpOCTEeUIMi MOHOCaXapu: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHE U XUMHUYECKHME CBOWCTBA (B3aUMOJICHCTBUE C
ruapokcugom Menu(Il), oxkucienne ammuadHbiM pacTBOopoM okcupaa cepeodpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIIOKO3bl), HAXOXKJIEHUE B NPUPOJIE, MPUMEHEHHE,
ouonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman m nemnonos3a kak npupoaHsie noauMmepsl. CTpoeHHE Kpaxmania U
Heutoao3bl.  PU3nMYeckre M XUMUYECKHE CBOMCTBA Kpaxmana (TUApOJiu3,
KaueCTBEHHAsI PEAKIIHsI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M WX IPEBPAILLICHHI:
MIPOBE/ICHHE, HAOJIIOJICHHE W OINHUCAHHWE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKLUHUHU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE 3TaHOJIa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIULEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammomeiicTBHe Kpaxmaia C HOJIOM),
IIPOBEJICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluucnenuss 1Mo YpaBHEHHIO XWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconepxkalye OpraHM4ecKue COeINHEHHS.

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHuYecKue coeluHeHus. Ouznueckue
U XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe riauiuHa). buonornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn Kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOpUYHAS M TPETHUYHAS CTPYKTypa OCNIKOB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpALIMsl, KAYECTBEHHBIE PEAaKIIMU Ha OEJIKU.

OKCIepUMEHTAIbHBIE METOJbl W3YUYEHMsI BEIIECTB M HX MpEeBpallcHUM:
HAOJIIOICHUE W OMHCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalus OEIKOB Mpu
HarpeBaHHM, IBETHBIE PEAKIIUU OEIIKOB.

BricokoMoJIeKyJIIpHBbIE COeIMHEHUS

OCHOBHBIE MOHSTHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHAS MOJIEKYJIsIpHAas
macca. OCHOBHBIE METO/ABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHUNA —
NOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX IPEBPAILLICHHI:
O3HAaKOMJIEHUE C 00pa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.
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Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU M3YYEHUHU OPTAHUYECKON XHUMUU B
10 xjacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-
HAyYHBIX MOHATHI, TaK W MOHSITUHU, ABJISIIOLIUXCA CUCTEMHBIMHU JIJII OTHEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccudukanusi, IepUOJUIHOCTb, HAOIIOACHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE.

dusuka: MmaTepus, DJHEprHs, Mmacca, aToM, DIJIEKTPOH, MOJIEKYJIa,
OHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TeENO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, (PM3MYECKUE BETMYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
dboToCHHTE3, OWOJOTWYECKH AaKTHUBHBIC BemiecTBa (OCJIKH, YTICBOMABI, >KUPHI,
dbepMeHTHI).

['eorpadus: MuHepabl, TOpHBIE TTOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
pecypchl.

TexHoJIOTHS: MHUIIEBbIE MPOAYKTbl, OCHOBBI PAILMOHAIBHOTO MUTAHMUS,
MOIOIIIUE CPEICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE IPENapaThbl, MaTepUabl U3
HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUHU

Xumudeckuii snemMeHT. Atom. Sapo aroma, H30TONBI. DJNEKTPOHHAs
000J104Ka. DHEPreTU4ecKre ypoBHH, MOTypOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus: dJIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYypaLIHsi aTOMOB.

[Tepuonnueckui 3akoH U Ilepuoguueckas cucTeMa XUMUYECKUX DJIEMEHTOB
1. 1. MenpneneeBa. CBs3b NMEPUOAMYECKOTO 3aKOHA U [leproanueckoil CUCTEMBI
xuMmudeckux aneMeHToB J[. M. MenzgeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHUX OJJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CJIOKHBIX BEIIECTB IO TrpynmnaM M MEPUOJIaM.
3HavYeHue NEePUOJANUECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIGHTHAsl HEMOJIIPHAs W TMOJIsIpHAas, WOHHAs, MeTajuinueckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJEHTHONW XHMHUYECKOW CBsI3M (OOMEHHBIH U JOHOPHO-
akuentopHsiii). Bomopognas cBsi3b. BalleHTHOCTh. DIIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucienus. IoHbI: KATUOHBI U AaHUOHBI.
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BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO ~ CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIIA KPUCTALUIUYECKOU PELIETKH.

[TonsiTue o mucnepcHeIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHL.
MaccoBas 1011 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Howmenknatypa
HEOPraHWYECKUX BEHIEeCTB. ['eHeTndeckas CBSI3b HEOPraHMYECKHX BEIECTB,
MPUHAJIEKAIINX K Pa3JIUYHBIM KIIaCCaM.

Xumuueckass — peakius.  Knaccudukanus  XUMHUYECKUX — peakiuid B
HEOPraHMYECKONM M OpPraHMYECKOW XUMHUU. 3aKOH COXPAHEHHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUHN TPU XUMUUECKUX PEAKLIHSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3nuyHbIX (hakTopoB. OOpaTumMble
peakuuu. XUMHUYECKOE€ paBHOBecue. @akTOpbl, BIHSIOIIME HA COCTOSIHUE
xumu4deckoro pasHosecus. [Ipunnun Jle Ilarense.

DnekTpoiauTuyeckas auccornyanus. CHIIbHBIC B citadbie 3aeKTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTpaJbHAs, IICIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYCHHsI BEIIECTB M HUX MpEeBpaIlCHUM:
nemoHcTpauusa Tadbmun «llepuonnyeckas cuctema xumudeckux snemeHToB J[. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOACHHE U
OTIMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MTEPOKCHUIA
BOJIOPOJAa B MMPUCYTCTBUM KaTAJIM3aTOPa, ONPEAECICHUE CPEIIbl pACTBOPOB BEILIECTB
C TOMOUIBI0O YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUU HOHHOTO OOMEHa),
IPOBEJICHUE MPAKTUUECKON paboThl «BiusiHue paznuuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOW pEaKIIn.

Pacuérnble 3anaumn.

Pacyétel 10 ypaBHEHMSM XMMHUYECKMX pEakuui, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C MCIOJb30BAHUEM TMOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel.  Ilonoxenue HemerammoB B Ilepuommueckonn  cucreme
xumudeckux snemeHToB JI. M. MennmeneeBa m OCOOEHHOCTH CTPOCHHSI aTOMOB.
®du3nuecKue CBOMCTBA HEMETAIOB. AJUIOTPONHSI HEMETAUIoB (HAa MpUMepe
KHCJIOPO/Ia, cephbl, hocdopa u yrieposa).

XHUMHUYECKHE CBOWCTBA BaKHEHIIUX HEMETAJUIOB (TalOr€HOB, CEphI, a30Ta,
docchopa, yrmepoga W KpeMHHs) M HUX  COCIMHEHHMH  (OKCHJIOB,
KHCJIOPOJICOJEPKAIINX KUCTIOT, BOJOPOJIHBIX COCTMHEHUN ).

[IpuMeHEeHNE Ba)KHENIIINX HEMETAIIOB U KX COEUHEHHUI.
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Meramnsl. [lonoxenue merannoB B [lepuoandeckoil cucrteMe XMMHUYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIO0UEK
atoMoB MetaiuioB. O6mme usnyeckue cBorcTBa MetamuioB. CIiiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUHN PSAJL HAIIPSHKEHUN METAJIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIMX METAUIOB (HATpHM, KaJlUid, KaJbIIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUI.

OO6mume cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsI BEIIECTB M HUX IPEBPALICHUIL:
U3y4YeHHE KOJUIeKIMH «MeTamibl U CIiaBb», 00pa3lloB HEMETANIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/lad, HAOJIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOCHCTBHE THIPOKCHAA ATIOMHHHS C PAaCTBOPAMH
KHUCJIOT U 1IeJ04Yel, KAYECTBEHHBIE pEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuétnrble 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY
BEIECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacy€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CJIU OJTHO
W3 BEIIECTB UMEET MPUMECH.

XumMus ¥ KU3Hb

Ponbp xumun B 00ecrieuyeHUH SKOJOTHYECKOM, PHEPreTUUYECKOM M MUIIEBOU
0€30IMacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOAaxX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJIYYEHHUSI BAXKHEUILINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXHEUIINE CTPOUTEIIBbHBIC
MaTepuasabl, KOHCTPYKIHOHHBIE MAaTepHaibl, KpPaCKH, CTEKIO, KEpPaMHKa,
Matepuaibl JJsl 3JIEKTPOHUKH, HAHOMATEpHUalibl, OPraHUYECKUE U MHUHEPAIbHBIE
ya00peHus.

XuUMHST W 3J0pOBBE YEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MacHOr0 MCHOJb30BaHUs MPENnapaToB ObITOBOW XUMUU
B IIOBCEIHEBHOU KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBs3€d MpU  W3YYeHMH OOmed u
HEOpraHW4YeCcKOrM XUMuHU B 11 Kiacce oCylIeCTBISETCS Yyepe3 UCIOJIb30BAaHUE KAK
OOIIUX €CTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TOHSITUH, SIBJISIOIMIMXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBbIE TOHSTHS: HAY4YHBIM (DakT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIaccuPuKanus, TMEepUOJIUYHOCTh, HAOJIOJCHUE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPECHUE, SIBJICHUE.
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®dusnka: MaTepusi, SHEPrUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOTI, PAAMOAKTHBHOCTH, MOJICKYJIa, SHEPTeTUIECKHIA YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEUIeCTBa, (PM3NYECKHE BEIMUYMHBI U EAMHUIBI UX
U3MEPEHUsl, CKOPOCTb.

buonorusi: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- u
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OPTraHU3Me.

['eorpadusi: MUHEpaIBI, TOPHBIC MTOPOJBI, MOJE3HBIC UCKONIAEMbIE, TOILUINBO,
pecypchl.

TexHonOrHs: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLTYyPTHus, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUANIOB, CEIbCKOXO3IHCTBEHHOE MPOU3BOJICTBO, ITHIICBAs
MPOMBIIUICHHOCTh,  (hapMaleBTHUECKasi  MPOMBIIUICHHOCTh,  IPOU3BOICTBO
KOCMETUYECKHX TIPenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHAS TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHUS OOYYAIOUUMUCS MPOTPAMM CPEIHETO OOIIEeTOo
oOpa3oBaHMsl (JINYHOCTHBIM, METalpeIMETHbIM M TpeaMeTHbIM). HayuHo-meronunyeckoil OCHOBOM aisi pa3paboTKu
IUTAaHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS MPOTPaMM CpPEAHEro OOILIEro oO0pa30BaHUs SBISETCS CUCTEMHO-AEATEIbHOCTHBIN
OAXOJ.

B COOTBETCTBUM C CHCTEMHO-AEATENBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE€ JHMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMera « XuMus» Ha YPOBHE CPEJIHEro 0011ero 00pa3oBaHusl BbIICIICHBI CIIETYIOIINE COCTABIISIONINE:

OCO3HaHWe OOYYAIOIIMMHUCS POCCHUMCKOM TPa)¥TaHCKOM MAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOIIPENEIICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHUIO;

LeJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMUYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEW M UCTOPHUUECKUX
Tpaauuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEU AESTENBHOCTU LIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMHU, TPUCYLIUMU LETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHMs;

HaJIM4YKe MPABOCO3HAHUS HKOJIOTMUECKOU KYJIbTYpPhl M CHOCOOHOCTH CTABUTh LIEJIU U CTPOUTH KUZHEHHBIE TIJIaHbI.

JIMuHOCTHBIE PE3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUA» TOCTUTAIOTCS B €JUHCTBE y4e€OHOW M BOCHHUTATEIbHOU
NEATEIBbHOCTH B COOTBETCTBUHM C T'yMAHMCTHYECKUMH, COLMOKYJIBTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH U
UjeaJaMid POCCHMCKOIO TpPa)XJTaHCKOro OOIIecTBa, NPUHATHIMU B OOIIECTBE HOpPMaMU M MpaBWIaMU IOBEJIEHUS,
CIOCOOCTBYIOLIMMU MPOLIECCAM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00YYarOIIUXCSl.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS MPEIMETa «XUMHSD» OTPaXaroT C(hOPMUPOBAHHOCTH ONBITA MO3HABATEIBHOU H
MPAKTUYECKOMN JESITEIbHOCTH O0YyYAIOIIMXCA 110 peaTM3aliy MPUHATHIX B O0IIECTBE LIEHHOCTEN, B TOM YKCJIE B YACTH:

1) rpamaIaHCKOro BOCIMTAHMS:

OCO3HaHUs 00YUYaAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEN, YBAKEHUS K 3aKOHY U MTPABOTIOPSIIIKY:;
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IPEICTABIICHUS O COLUAIBHBIX HOPMAaxX M NPABUIIAX MEXJIMYHOCTHBIX OTHOLIEHUI B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH IESATENIbHOCTH NPU CO3JAHUM YyUEOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U
MIO3HABATEJIbHBIX 337]a4, BBIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MpU aHAJIM3€ Pa3IMYHBIX
BUJIOB YU€OHOM e TeIbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCIIUTAHMA:

[EHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIe/IMI0 OT€YECTBEHHON XUMUU;

YBa)KE€HHUSA K MPOIIECCy TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOIO NPUMEHEHUSI XMMHUU, OCO3HAHUS TOTO, YTO
JOCTUKEHHMSI HAyKM €CTb pe3yJbTaT JJUTENbHbIX HAONIONEHUN, KPOMOTIMUBBIX JKCHEPUMEHTAIbHBIX IOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W TM03HABATEIbHBIX MOTHMBOB B MOJYYCHHH M TOCIEAYIOIIEM aHaiu3e WHGOpMaluu O TMepeOBBIX
JOCTHKEHUSAX COBPEMEHHON OTE€UECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEAECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUW, CBA3AHHBIE C XMMHUYECKUMHU SIBICHUSMHU, U MPUHUMATh OCO3HAHHbBIE PELICHMUS,
OPHEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE U MOCTYNKHA CBOMX TOBAPHILEHN C MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHHE MOCIEACTBUM ITUX IMOCTYIIKOB;

4) popMupoOBaHHA KYJIbTYPHI 310POBb:

NOHUMAaHUS LIEHHOCTEW 3/I0pOBOTO M 0e30MmacHoro odpasza >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
cOOCTBEHHOMY (PM3UUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

coOmIo/IeHns TpaBUjI 0€30MMacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOW >XU3HU U B TPYAOBOU
NEATENBHOCTH;

MOHUMAaHUSI LEHHOCTH TMpPaBWJ HWHAMBUIYATbHOTO M KOJJIEKTUBHOTO O€30MacHOr0 TMOBEACHHUS B CHUTYaIUsX,
YTPOXKAOIMX 30POBBIO U KU3HMU JIFOACH;

OCO3HAHUS TOCTEACTBUNA U HETPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS alKOTOJIsI, HAPKOTUKOB, KYPEHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:
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KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIECIOBATEIbCKON JEATeIbHOCTH, OOIIECTBEHHO IOJIC3HOM,
TBOPYECKOW U JIPYTUX BUJIAX JAEATECIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYaCTHE B PEIICHUM MPAKTUYCCKHUX 3a/a4 COIMaIbHOM HAIIPaBJICHHOCTH (B paMKaX CBOETO
KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOEeCcCHuil pa3iudHOTO POJa, B TOM YHCJIE Ha OCHOBE NPUMEHECHHUS
IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHHUS K TPYAY, JIOJAM TpyJa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIMBUIYAJIbHON TpaeKTOpUU oOpa3oBaHus, Oyaymieid mnpodeccun u
peanu3aiuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IE€JIECO00Pa3HOTO OTHONIICHHSI K TIPUPO/IC, KaK UCTOYHUKY CYIIECTBOBAHUS )KU3HU Ha 3eMIIC;

MOHUMAaHHMS TJIO0AJTBFHOTO XapaKTepa DKOJOTUUYECKUX MPOOJIeM, BIUSHUS SKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE
IIPUPOAHON U COLMAIIBHOM CPEbI;

OCO3HaHMSI HEOOXOJUMOCTH HCIIOJB30BaHUSA JOCTHIKCHUH XHUMHH JIJI1 PEIICHHS BOMIPOCOB PaIlMOHAILHOTO
MPUPOAOTI0IH30BAHUS;

AKTUBHOT'O HEMPUATHS JICUCTBUN, MPUHOCIIIMX BpENl OKPYXKAIOIIEH MPUPOIHON Cpelie, YMEHHUS IPOTHO3UPOBATH
HEOIaronpusTHbIC SKOJIOTMYECKUE MOCIEACTBUS MIPEANPUHUMAEMbIX JICHUCTBUI U MPEOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 HKOJOTUUECKOTO MBIIIICHUS, SKOJIOTUYECKOU KYJIbTYPhI, ONbITa AEATEIBHOCTH HKOJOTHUECKOM
HaIPaBJICHHOCTH, YMEHMsI PYKOBOJICTBOBAaThCS MMH B IO3HABaTEIbHOW, KOMMYHHMKATUBHOM M COLIMAJIBHOM IMPAKTHKE,
CITIOCOOHOCTH M YMEHHSI aKTUBHO TTPOTUBOCTOSIThH UCOJIOTHU XeMOhoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOopMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH 1 OOIIECCTBEHHOU
MPaKTHKU;

MOHMMAHUSl CHEUU(PUKN XUMHHM KaK HayKd, OCO3HaHMUs €€ poiau B (OPMUPOBAHUU PALMOHATBLHOIO HAYYHOTO
MBIIIJICHUS, CO3IaHUU IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIIEeM MHUPE KaK O €IMHCTBE MPUPOILI M YEIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPOOJIEM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS;
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yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIS COBPEMCHHOW IMBHJIM3AIMHM: B € TI'yMaHHUCTHYECCKOM
HAIIPaBJICHHOCTH W Ba)KHON pPOJIM B CO3/JaHMHM HOBOH 0a3bl MaTepUAIbHON KYJBTYPHI, PEIICHUU TJI00aIbHBIX MPOOJIeM
YCTOHYMBOIO PAa3BUTHS YECIOBEYCCTBA — CHIPHEBOM, DYHEPreTUYECKOW, MHINEBOM M 3KOJOTHYECKOW O€30MMacCHOCTH, B
Pa3BUTUW MEIHUIMHBI, 00ECIICYCHUH YCIIOBHH YCIEIIHOTO TPYyJa ¥ 3KOJOTHYeCKH KOM(OPTHOHN JKM3HHM KaXKIOTO WiIeHa
o0111eCTBa;

€CTECTBCHHO-HAYYHOH TI'DAaMOTHOCTH: MOHHMAHHUS CYI[HOCTH METOJIOB IO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCITOJIb30BaTh MOJIydaeMble 3HAHMS U1 aHalu3a M OOBSCHCHHS SBICHUI OKPYKAIOIIEro MHUpa M
IMPOUCXOIAIINX B HEM HW3MCHCHHH, yMEHHUS JellaTh OOOCHOBaHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C IIEJIBIO MOJYyYCHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO MCIIOJIh30BaTh XUMHUUECKHE 3HAHUS I PEIICHUS MPoOJeM B pealbHBIX KU3HEHHBIX
CUTYAITUsX;

MHTEpeca K MO3HAHWIO M HCCIICIOBATEIIBCKON JACSITCIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BaHHUIO, K AKTHBHOMY MOJIYYCHHIO HOBBIX
3HAHWUU 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMMU;

MHTEpEca K 0OCOOCHHOCTAM TPY/ia B Pa3IMYHBIX chepax MpoPecCHOHATBHOMN NeSITETbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHUS YUYEOHOTO MpeaMeTa «XUMUs Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus
BKJIFOYAIOT:

3HaUMMble JUIsi  (OPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOIIMXCA MEXKJIUCUUIUTUHAPHBIE  (MEXIPEIMETHbIE)
oOllleHayYHbIE TIOHSATHUS, OTPAXAIOIIUE IIEJIOCTHOCTh HAYYHOW KApTHUHBI MHpa U CHEIU(UKY METOAOB TMO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, DHEPIHs, SBJICHUE, MPOIECC, CHCTeMa, HAy4YHBIN (axT,
PUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeOBaHUE, HAOIIOIEHUE, H3MEPEHUE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC Y4YeOHBbIC JEWUCTBUS (MO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYJISTUBHBIC), 00ECIEUMBAIOIINE
dbopmupoBanre GYHKIIMOHATHLHON TPAaMOTHOCTH M COIMATEHON KOMIIETEHITUN 00yYarOIIHXCS;

CIIOCOOHOCTh OOYYAIOIIMXCS HCMOJIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS U
yYHUBEpCaJIbHbIE yueOHbIE IEHCTBUS B IO3HABATEIBHON U COIIMATIBHON MTPAKTUKE.
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MeranpeaMeTHble  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHHE YHUBEPCAIbHBIMU  YYEOHBIMH  I103HABATEIIbHBIMHU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSIMU.

OBJajieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMYU MO3HABATEJIbHBIMH JeHCTBUSIMH:

1) 6a30Bble JIOrH4YecKue aeicTBusi:

CaMOCTOSATENEHO (POPMYJIMPOBATH U aKTYaTU3UPOBAThH POOJIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTPENENATh IEIU JEATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM HUX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl
NEATEIbHOCTU C MOCTABJICHHBIMU IEJISIMU;

UCIIOJb30BaTh MPU OCBOECHHWU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACHATH XapaKTepHbIC MPU3HAKU
MOHATUI M yCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TMOHATHS I OOBSICHEHUS OTAEIIBbHBIX
(bhaKTOB U SIBJICHHII;

BBIOMPATHh OCHOBAHUS U KPUTEPHH JIJIsl KJIACCU(DUKAIINN BEIECTB U XUMHUYECCKUX PEAKIIHIA,

YCTaHABJIMBATh MPUYNHHO-CIIECJCTBEHHBIEC CBSI3U MEXKY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJICHHS (MHIYKTUBHBIC, JICTYKTUBHBIC, MO aHAJIOTHU), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUMS B PACCMATPUBAEMBIX SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONB3yEMbI€ B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIETH, MPe0OpPa30BhIBATh
MOJIEJIbHBIE TPEICTABICHUS — XMMHUYECKHM 3HaK (CHMMBOJI) 3J€MEHTa, XUMHUYeckas (hopmysia, ypaBHEHHE XHUMHYECKOU
peaKkIuyu — TMpU PEIICHWH Y4YeOHBIX I103HABATENbHBIX W MPAKTUYECKUX 3aj]ay, IMPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC
NpEACTaBICHUS IS BHISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIECTB U XUMUYECKUX PEAKIIUil.

2) 6a3oBble McCIeA0BaTEIbLCKHE 1eCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHIA;

dbopmynupoBaTh LEIM W  3aJa4d  UCCIEIOBaHMs, MHCMOJIb30BAaTh IIOCTABJIICHHBIE U  CAMOCTOSTEIIBHO
chopMyITUPOBAHHBIC BOMPOCKHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUTIsl (DOPMHUPOBAHUS TUTIOTE3BI TIO TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJICTh HABBIKAMU  CaMOCTOSITEJILHOTO  IIJIAHUPOBAHUS W MPOBEIACHHUS  YUYCHMYECKUX  AKCIEPHMEHTOB,
COBEPIIECHCTBOBaTh yMEHHUSI HAOMIOJaTh 3a XOJOM Mpollecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro Pe3yibTar,
dbopMmynupoBaTh OO0OOIIEHUS W BHIBOJABI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB HWCCIEAOBAHUS, COCTAaBIISATh
000CHOBaHHBIN OTUET O MPOJIeTaHHON padoTe;
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npuoOpeTaTh OMbBIT YUYEHWYECKOM HCCIIEOBATEIbCKOM W MPOEKTHOM JEATENbHOCTH, MPOSBIATH CHOCOOHOCTh WU
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TOWCKY METOJOB PEIICHHS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3INUYHbIX METOJOB
MO3HAHUSI.

3) padora c ungopmanueii:

OpUEHTHPOBATLCS B PA3IUYHBIX HWCTOYHHUKAX WHGOpMaMK (HAy4YHO-TIOMYJIsIpHAs JUTEpaTypa XUMHUYECKOTO
coliepKaHusl, CIpaBOYHbIE MOcoOusi, pecypcbl MHTepHeTa), aHANM3UpoBaTh MHMOPMALMIO PA3IMYHBIX BUAOB U (HOpPM
NPECTABICHUS, KpUTHUECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dbopMyIHpOBaTH 3aMPOCHl U TPUMEHSThH Pa3IMYHBIE METOJIbI MIPU MOUCKE U 0TOOpe MH(pOpMaIuu, HEOOXOAMMOM IS
BBIINOJIHEHUS YUYE€OHBIX 33/1a4 ONPEAeIEHHOIO TUIIA;

npUOOpeTaTh OMBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U PA3JIMYHBIX MMOMCKOBBIX
CHUCTEM,;

CaMOCTOSTENILHO BBIOMpATh ONTHMANIbHYIO (hopMy mpejcTaBieHUs HHPOpManuu (CXeMbl, TpapuKu, AUArpaMMEI,
TaOJIUIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAyUYHBIM S3bIK B Ka4eCcTBE CpEACTBA MpH paboTe ¢ XUMHYECKOH HHpOpMmammen: MpUMEHSTh
MEXIpeIMETHbIE (PU3NUECKNEe U MAaTEeMAaTUYECKNUE) 3HAKU U CUMBOJIBI, (JOpMYJIbl, aO0OpeBUATYpHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OBjaieHue YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

3aJjaBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbl B XOJ€ IMalora W/WIW IUCKYCCHUU, BBICKA3bIBATh WUJCH,
(GopMyTUPOBATH CBOM MPEAIOKEHUSI OTHOCUTEIHHO BHITIOTHEHHSI PEATIOKEHHOM 3a/1a4H;

BBICTYINIaTh C MpE3eHTAlel pe3yNbTaTOB MO3HABATENLHON JEATETbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WU
COBMECTHO CO CBEPCTHHKAMHU TMPH BBITOJHEHUN XUMHUYECKOTO IKCTIEPUMEHTA, MPAKTUYECKOW PaOOTHI MO MCCIICTOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peajin3allii Y4eOHOTO MPoeKTa 1 (OPMYJIMPOBATH BBIBOJBI 110 PE3YJIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN ITyTEM COTJIaCOBAaHUs MO3UIMM B X0/1€ 00CYKIeHHUsI U 0OMEHAa MHEHUSIMHU.

OBjajieHUe YHMBEPCAJIbHBIMH PeryJsTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIFHO TIAHUPOBAThH M OCYIIECTBIISATH CBOIO MIO3HABATEIBHYIO JIEATEIBHOCTD, ONIpeaeyss e€ efu U 3aau,
KOHTPOJIUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MpEAJIaraeéMblil aNrOpUTM JACUCTBUN MPHU BBHITOJIHEHUU
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y4eOHBIX U HCCIENIOBATENbCKUX 3a/iad, BbIOUpaTh HamOoJee 3P(EeKTUBHBIN COCOO WX PEIICHUS C y4ETOM TOJYyUECHHS
HOBBIX 3HAHMM O BEHIECTBAX U XUMUUYECKUX PEAKIIUAX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIeATEIPHOCTH Ha OCHOBE CAMOAaHaN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca « OpraHnyecKas XuMusD» OTPaxaroT:

c(hOpPMHPOBAHHOCThH MPEJCTABICHUN O XUMHUYECKOW COCTABJISIIOLIEH €CTEeCTBEHHO-HAYYHOM KapTUHBI MHpA, POJIH
XUMUU B TO3HAHWUM SIBJICHUN TpUpOAbl, B (OPMUPOBAHUM MBILIUICHUS U KYJIbTYPHl JIMYHOCTH, €€ (YHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOM JJIsi PEIICHHS MPAKTUIECKUX 3a7a4 M SKOJIOTUUECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
30POBBIO M IPUPOJHOM CPENE;

BJIQJICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOIINE MOHATHUS (XMMUYECKUI 3JIE€MEHT,
aToM, OJIEKTpOHHAs 000JI0YKa aToMa, MOJIeKYyJia, BaJE€HTHOCTb, JJICKTPOOTPHUIIATEIHOCTh, XHUMHUYECKas CBS3b,
cTpykTypHas (popmyna (pa3BépHyTas U COKpall€HHasi), MOJIb, MOJIIpHAs Macca, MOJISIPHBINA 00bEM, YIIEpOAHBINA CKEJIET,
byHKIMOHANBHAS TPYyMNa, paJuKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUHN Psiji, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30Tco/iepKallie COSIUHEHUSI, MOHOMEP, MOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHMS); TEOPUU U
3aKOHBI (T€opusi CTpPOEHHsI opraHmyeckux BemecTB A. M. byrtinepoBa, 3aKk0OH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3BIK XUMHH; MUPOBO33PECHUECKHE 3HAHHWS, JICKAIME B OCHOBE NOHUMAaHUSA
NPUYMHHOCTH M CUCTEMHOCTH XWMHMUYECKUX SIBJICHUU, (PaKTOJOTMUYECKUE CBEJICHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUHU U
0€30MacCHOM HCTIOJBb30BAaHUU BaXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU ESITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEpHbIE TPU3HAKU TOHSTHH, YyCTaHABIMBAaTh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHS TPU ONHCAHUU COCTaBa, CTPOCHUS M NPEBpAllCHUHM OpPraHUYeCKuX
COCJIMHCHMUH;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIOJIh30BATh XUMHUYECKYI0 CHUMBOJHKY [IJI1 COCTABJICHHS MOJEKYJSPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMyn OpraHUYECKUX BEIIECTB M YpPaBHEHUM XMMHUYECKUX PEaKIIUH,
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U3rOTaBIIMBaTh MOJEIHA MOJIEKYJ OPraHMYECKHX BEIIECTB JI1 WJUIIOCTPALUHM HUX XMUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICHKHOCTh U3YYEHHBIX OPTAHUYECKHUX BEIIECTB [0 UX COCTaBY U
CTPOCHHIO K OIpeneIEHHOMY KIIACCy/TpyIle COeAUHEHMH (YTJIeBOJAOPOIbI, KUCIOPO M a30TCOJEPKaIIe COSIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS), /1aBaTh MM Ha3BaHuA 1o cuctemMatuueckot HoMmeHkinatype (IUPAC), a takxke
MPUBOJUTH TPUBHAIBHBIE HA3BAHUS OT/CJIBHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOMUIICH, alleTUICH, STUIICHTJIUKOJIb,
rMiepuH, ¢eHon, GopManbaeruj, ameTalibAern]l, MypaBbUHAs KHUCIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIOTA,
CTeapuHOBAas KUCJIOTA, TIII0K03a, (PYyKTO3a, KpaxMall, IeJUTI0N103a, TIUIMH);

c(hOpMHUPOBAHHOCTh YMEHHS ONPEICISATh BUIAbl XUMUYECKON CBSA3M B OPraHUYECKUX COCIMHEHUAX (OJWHApHBIC U
KpaTHbIC);

c(hOpMHUPOBAHHOCTH YMEHHSI TIPUMEHSITH TIOJIOKCHUSI TEOPUH CTPOSHUS opraHndeckux BemectB A. M. bytneposa s
00BSCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBAa M CTPOCHMS; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA THITMYHBIX
NpeACTAaBUTEINICH Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ITUJICH, IPONUJICH, alleTHIeH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, OeH30/1, METaHOJ, JTAaHOJ, JSTUJICHIIUKOJIb, TJIHIEPUH, (EHOJ, aleTalbJIeTH, MypaBbUHAS H
YKCyCHasi KHCIIOTBI, TJIFOKO3a, Kpaxmal, IEeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXIAy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMI C UCIIOIB30BAHUEM CTPYKTYPHBIX (DOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UICTOUYHUKH YTJIEBOJIOPOIHOTO CHIPhsS (HE(MTh, TPUPOIHBINA Ta3, YTOIb),
CIIOCOOBI X TIEPEPAOOTKHU M MPAKTHIECCKOE MPUMEHEHHE MTPOTyKTOB NIEPEPadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHI NMPOBOJAUTH BBIYUCICHHS MO XMMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMA, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMBIX
B XMMHUU TPU HU3YUYEHUHU BEIIECTB U XMUMHYECKUX SIBICHHM (HaOIIOJeHUE, U3MEpPEHHUE, SKCIEPUMEHT, MOJCIUPOBAHNUE),
UCIIOJb30BaTh CUCTEMHBIC XWMHUYECKWE 3HAHUS [JIi TMPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;
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c(OpPMUPOBAHHOCTh YMEHUH CcOOJIOJaTh MpaBuja IOJb30BAaHUS XUMHUYECKOM TMOCYAOW U J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakXKe IpaBWia OOpalleHHs] C BEUIECTBAMHM B COOTBETCTBUM C HHCTPYKLUMSIMM IO BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATH U BBIMOJHATH XUMUYECKUI HKCIEPUMEHT (MIPEBPALICHHUS] OPTaHHYECKUX
BELLECTB [IPU HAIPEBAHMH, ITOJTYYEHUE ITUICHA U U3yYEHHE €0 CBOWCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BELIECTB,
JieHaTypalus O€JIKOB MPU HarpeBaHUU, [IBETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUM C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHHMH C BelleCTBaMU U JAa0OpaTOPHBIM O0OPYJOBAaHUEM, IMPEACTABIATH PE3YyJIbTaThl XUMHUYECKOTO
JKCIEPUMEHTa B (OpME 3alKCU ypaBHEHUH COOTBETCTBYIOIIMX peakuuil U (HOpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIU3UPOBATH XUMHUYECKYIO HH(QOpPMAIMIO, MOJYyYaeMyl M3 pa3HbIX
UCTOYHHUKOB (CpeacTBa MaccoBoi nHpopMaiuu, MHTepHET U APYyTHUX);

c(OpMUPOBAHHOCTh YMEHUI COOMIONATH MpaBHIa SKOJIOTMYECKU 1EIeCO00pa3HOro MOBEJACHHS B OBITY U TPYAOBOM
NEATEIBbHOCTH B LEIAX COXPAHEHUS CBOErO 3JI0POBbS M OKPYXKAIOLIEH IPUPOAHOM Cpelbl, OCO3HaBaTb ONACHOCTH
BO3JICHCTBUS HA )KMBBIE OPTaHU3MBI OMPEACIEHHBIX OPTaHUYECKUX BEIIECTB, OHUMas cMbici nokazatesns [IJK, noscHsate
Ha MpUMepax crnocoObl YMEHBIICHUS U IPEIOTBPALLICHUS UX BPEIHOTO BO3ICHCTBUS HA OpraHU3M YeJIOBEKa;

Ui 0OY4YaroIIMXCsl C OrPAaHMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: yYMEHHUE NPUMEHATHh 3HAHHUA 00 OCHOBHBIX
JNOCTYIIHBIX METOAAaX ITO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUMN;

IUIS CTICTIBIX M CTAa0OBUIAIINX 00YYaIOIIUXCsl: YMEHUE UCTIONB30BaTh peabe(hHO-TOUEUHYIO cucTeMy 00o3HaueHui JI.
Bpaiins s 3anmucu xuMmudeckux Gopmy.

11 KITACC

[IpeameTHbIe pe3ysbTaThl OCBOCHUS Kypca «OO01as 1 HeopraHuyeckas XUuMUs» OTPaXKaloT:

c(hOPMHPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-HAYYHOM KAPTHUHBI MUpPA, POJIH
XUMHM B TIO3HAHUU SIBJICHUM NpUpPOAbI, B (POPMUPOBAHMU MBILUIEHUS U KYJIbTYPbl JMYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs] MPAKTUYECKUX 3a7ad U IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY
30POBBIO U IPUPOJHOU CPELE;
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BJIaJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOMOJArato1e NOHATHS (XMMUYECKUI JIEMEHT,
aToM, H30TOM, S-, p-, d- 2JIEKTPOHHBIE OpPOUTAIM AaTOMOB, MOH, MOJEKYJa, MOJb, MOJSIPHBIM OOBEM, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl CBSI3b (KOBAJIEHTHAs, MOHHAs, METaJlIn4yecKasi, BOJIOPOAHAs),
KPUCTAJIIMYECKAsT PEIIETKA, TUIBI XUMUYECKUX PEAKLUN, PACTBOP, AIEKTPOJIUTHI, HEIIEKTPOIMUTHI, dJIEKTPOIUTHIECKAS
JUCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOW pPEAKUMU, XMMHUYECKOE PAaBHOBECHE); TEOPUU H
3aKOHBI (TEOPUS IIEKTPOIUTHUCCKON TUccolMaluy, nepuoandeckuit 3akon 1. . Menpaeneena, 3akoH COXpaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAILIEHUS HEPTUU MPU XUMHUUYECKUX PEaKUHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3bIK XMMUH, MUPOBO33PEHUYECKAE 3HAHUSA, JIEKAIIME B OCHOBE NOHMMAHUSA NPUYMHHOCTU U CUCTEMHOCTH XUMHMYECKUX
ABJICHUH, (PAKTOJIOIMYECKUE CBEJEHHUS O CBOMCTBAX, COCTaBE, MOJIyYEHHUU U O€30IaCHOM HCIIOJIb30BAHMU BayKHEHIIMX
HEOPraHWYECKUX BELIECTB B OBITY U MPAKTUYECKOM EATEIBHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHM BBISBIATh XapaKTepHbIE MPHU3HAKA TOHATHUN, YCTaHABIMBAThb WX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHUS IIPU OIIMCAHUH HEOPIaHUYECKHUX BEIECTB U UX NPEBPALICHUM;

c()OPMUPOBAHHOCTb YMEHHUI MCIOIb30BaTh XUMHUYECKYIO CHMBOJMKY [UIsl COCTaBI€HHMS (OpPMyJd BEIIECTB U
ypaBHEHUN XUMHUYECKHUX peakiuil, cucreMarnueckytro HomeHkIaTtypy (IUPAC) u TpuBHanbHble Ha3BaHUSA OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (YrapHbI ra3, YriIeKHUCIbId ra3, aMMHAK, Tali€Has U3BECTb, HETalIEHas W3BECTb, IMHUThEBAs
coJla, MUPUT U JApyTHe);

c(OPMUPOBAHHOCTh YMEHHUH OMNpEAENsATh BAJIEHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJ XMMHYECKOW CBSI3M (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B
COCIMHEHMSX, THUIl KPUCTAJUIMYECKOW PEHIETKM KOHKPETHOIO BellecTBa (aTOMHas, MOJIEKYJIApHas, WOHHad,
METAJIIIMYECKas), XapaKTep Cpelibl B BOJHBIX pACTBOPAX HEOPraHUUECKUX COCAUHEHNN;

c(OpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAAJIECKHOCTh HEOPTraHMYECKHUX BEIIECTB IO HUX COCTaBy K
onpenenéHHOMY KJacCy/Tpylnie COeIUHEHHH (IIPOCThle BEIIECTBA — METAUIbl U HEMETalIbl, OKCHIbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHUI PaCKpbIBATh CMBICI Mepuoanyeckoro 3akoHa [[. M. MenneneeBa u 1€eMOHCTPUPOBATH
€ro CUCTEMATU3HPYIOUIYI0, O0BSICHUTENBHYIO U POTHOCTUYECKYIO (DYHKIIHH;

cOpPMUPOBAHHOCTh YMEHHUH XapaKTepPH30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB XHWMHUYECKUX »dJIeMeHToB 14
nepuojoB lleproguueckoit cucrembl xumuueckux snemeHToB J[. M. MennpeneeBa, ucnonb3ys MOHATUS «S-, p-, d-
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AJIEKTPOHHBIE OpOUTANIN», «IHEPreTHUYECKHE YPOBHH», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHX
BJIEMEHTOB W HX COCAUMHEHUW MO mnepuomamM u rpymnmnaMm l[lepuoandeckorl cUCTEMBI XMMHYECKUX »ieMmeHToB 1. .
Menpeneena;

c(hOpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHMHYECKHE CBOWCTBA HEOPTaHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPXKAATh CYIIECTBOBAHHE T'E€HETUYECKOM CBSI3M MEXAY HEOPTraHM4YECKUMU
BEIIIECTBAMU C IMOMOIIbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIAaCCUDUITUPOBATH XUMUUECKUE PEAKIIUH 110 PA3IUYHBIM IIPU3HAKAM (YHUCITY U COCTaBY
pearupymroImx BeIIeCTB, TEIUIOBOMY 3(P(dEKTy peakiuv, W3MCHCHHUIO CTEICHEH OKHCIICHHS DJEMEHTOB, O0OpaTUMOCTH
peaKIy, y9acTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTAaBJISATH YypaBHEHMsI PEAKIUH pa3IMYHBIX THUIOB, IIOJHBIE M COKpaIIEHHBIC
YpaBHEHHUSI peaKluii HOHHOTO OOMEHA, YUYUThIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JO KOHIIA;

c(OPMHUPOBAHHOCT, YMEHUW TPOBOJWUTH PEAKIUHU, MOATBEP)KIAIONINE KAYeCTBEHHBIM COCTAaB Pa3IMYHBIX
HEOPraHUYECKUX BEIIECTB, PACIO3HABAaTh OIBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI PACKPBIBATh CYITHOCTh OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa 3TUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCHMOCTH CKOPOCTH XHMHYECKON PEaKIMHu OT Pa3Iu4YHBIX (haKTOPOB;
XapakTep CMEILECHHS] XUMUYECKOT0 PaBHOBECHSI B 3aBUCMMOCTHU OT BHEIIHETo Bo3aercTBus (mpunuu Jle [latense);

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh XUMHUYECKHE IPOIECCHI, JIEKAIHe B OCHOBE IMPOMBIIUICHHOTO
MOJTYYEHHUsI CEPHOM KUCIIOThI, aMMHUaKa, a Takke COPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U
AKOJIOTMYECKUX MTPoOIeMax XMMHUYECKOTO POU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM IPOBOAUTH BBIYHMCICHHUS C HMCIOJb30BAHHEM IIOHATHS «MaccoBas JOJII BeEIIecTBa B
pacTBope», 00bEMHBIX OTHOIIICHUH Ta30B MPH XUMHUYECKUX PEAKIHAX, MacChl BEIIECTBA UK 00BhEMA Ira30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACcCE MM O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO d(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, MPEBPALICHUS U COXPAHCHUS SHEPTUH;
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c(hOpPMHPOBAHHOCTh, YMEHUU COOMIOZAaTh TpaBWjla IIOJIb30BAHUS XHUMHUUYECKOW TMOCYyAOW H J1abopaTopHBIM
o0opy0BaHUEM, a TaKXKe MpaBuja OOpalieHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSMH IO BBITIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh W BBINOJHATh XUMHUYECKUI HKCIEPUMEHT (pa3ioXKeHHe MEepOKCUAA
BOJOPOJa B NPHUCYTCTBUM KATalM3aTopa, ONPEIEIEHUE CpEeIbl PACTBOPOB BELIECTB C ITOMOIIBID YHUBEPCAIBHOIO
UHAUKATOPA, BIMSHUE pPa3IUYHbIX (PAKTOPOB HA CKOPOCTh XWUMHUYECKOW pEeaklMH, pPEeaKUud HOHHOTO OOMeHa,
KaueCTBEHHbIE PEaKIMK Ha CyJb(har-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH AMMOHHSI, PEIICHNUE YKCIIEPUMEHTATbHBIX
3amauy o TeMam «Metamiby u «Hemeramibny) B COOTBETCTBUU C MPABWJIAMH TEXHUKH 0€30MAaCHOCTH MpU OOpaIeHUu C
BEIIECTBAMU U J1a00PaTOPHBIM 000pYAOBaHUEM, IIPEACTABIIATh PE3YJIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIM 1 (OPMYIUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHATU3UPOBATH XUMHUYECKYI0O HH()OpPMAIINIO, MOTYy4aeMyl0 U3 pa3HBIX
MCTOYHUKOB (Cpe/ICTBA MAaCCOBOM KOMMYHUKaNNK, THTEpHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHUI COOJIOATh MpaBuila IKOJIOTMUECKH 1e1ecCO00pa3HOro MoBeIeHUs B ObITY U TPYAOBOM
NEATEIBHOCTH B LEJNAX COXPAaHEHUS CBOETO 3JI0POBbS M OKPYXKAKOIIEH NPUPOIHON Cpelbl, OCO3HABAaTh OIACHOCTh
BO3JICMICTBUS Ha KUBbIE OPraHW3Mbl ONPEAEIEHHBIX BEIIECTB, MOHUMas cMbici nokazatens [IIK, noscHaTh Ha mpuMepax
CIOCOOBI YMEHBIICHHSI U MTPETOTBPALLECHHS UX BPEIHOTO BO3IEUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi OOy4YaroIMUXCs € OTPAHWYEHHBIMH BO3MOXKHOCTSMU 30POBBSI: YMEHHE NPUMEHSTh 3HAHUS OO0 OCHOBHBIX
JOCTYMHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUIA;

JUIS CTCTIBIX M CTA0OBUIAIINX 00YYaIOIIUXCsl: YMEHUE UCTIONB30BaTh PeIbe(HO-TOUCUHYIO CUCTeMy 00o3HaueHui JI.
Bpaiins ans 3anucu XuMudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

HaunmeHoBaHMe pa3je/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LU (POBHIE)

Ne ni/m Konrpoabnbsie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTbl
Pa3nen 1. Teopernyeckue OCHOBbI OPraHUYeCKOM XUMMHU
[Ipenmer opraHuYeCcKOM XUMUH.
pel P https://resh.edu.ru/subject/29/10/
1.1 Teopust CTpoeHUS OPraHUuYECKUX 8
coenuHeHuit A. M. byrneposa
Hroro no pasneny 8
Pa3nen 2. Yraesoaopoasl
21 [IpenenbHbIE YTIIEBOIOPOABI — 5 https://resh.edu.ru/subject/29/10/
' AIIKAHBI
29 HenpenenbHble yraeBogopoabl: 6 | https://resh.edu.ru/subject/29/10/
' AJIKEHBI, AJIKAJIUECHbI, AIIKUHBI
https://resh.edu.ru/subject/29/10/
2.3 ApoMaTh4ecKue yrieBOog0pO bl 3
24 [IpupoaHbIE UICTOYHUKHU 5 | https://resh.edu.ru/subject/29/10/
' YIJI€BOIOPOAOB U UX MepepaboTka
Hroro no paszneny 16
Pa3nen 3. Kuciopoacoaep:kamme opraHudeckue coelMHeHus1
https://resh.edu.ru/subject/29/10/
3.1 Cnuptel. Genon 6
39 Anbaerunpl. KapOOHOBBIE KUCIIOTHI. 7 | https://resh.edu.ru/subject/29/10/

CrnoxxHbie 3(hUpbI
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https://resh.edu.ru/subject/29/10/

3.3 VYrineBoasl 6 1

Hroro no pazneny 19

Pa3nea 4. Aszorcogepskaiue opraHn4ecKue coeAnHeHUs!

4.1 AMHUHBI. AMUHOKHUCIIOTEL. benku 9 https://resh.edu.ru/subject/29/10/

Pasznes S.buosiornyecku akaTuBHbIC OPraHMYecKHe COeAUHECHUA
Uroro no pazneny 6

Pa3znes 6. BoicokoMosieRy IsipHbIE COeIMHEHM I

https://resh.edu.ru/subject/29/10/

5.1 [Tnactmaccel. Kayuyku. Bosmokna 5

Hroro no pazgeny 5

O0o0maromee noBTOPEeHUE

Hroro no pazneny 5

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08 4 3
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TemaTHuyeckoe NIIAHUPOBAHUE

11 KUIIACC
KosanuecTBo yacoB
HaumeHoBaHue pa3/ie/ioB U TeM JuekTpoHHbIE (HUGPOBHIE)
Ne n/m Kontpoabnusie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThl padoTbl
Paszpnea 1. TeopeTudyeckue 0CHOBbI XUMMHU
Crpoenue atomoB. [lepuoanueckuii
11 3akoH u [leprnonnueckas cucrema 6 https://resh.edu.ru/subject/29/11/
' XMMHYECKHX dj1eMenToB 1. U.
MenneneeBa
12 Ctpoenue BemiectBa. MHOroo0Opasue 24 https://resh.edu.ru/subject/29/11/
' BEILIECTB
https://resh.edu.ru/subject/29/11/
1.3 XHAMHYECKUE pEaKIUU 19 1 1
Hroro no pazneny 49
Pasznen 2. Heopranuveckast Xumust
https://resh.edu.ru/subject/29/11/
2.1 Merannsl 2 1
https://resh.edu.ru/subject/29/11/
2.2 Hewmeramibl 7 1 1
73 CBs13b HCOPTAaHUYECKUX U ) https://resh.edu.ru/subject/29/11/
' OPraHUYECKUX BEILIECTB
Hroro no pazneny 11
Pa3nen 3. O6o0maroiee noBTopenue -5
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OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

66
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NaeHTndukatop aokymeHTa 4ad2b79b-8cad-43be-ba34-5afa57c28dab = I

[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1® «CKb KoHTyp»

OpraHu3aLpa, CoTpyAHNK [loBepeHHOCTb: per. Homep, nepros, — CepTudukar: cepuiiHblii Homep,  [laTa v Bpema NoANMcaHna
NeNCTBIA 1 CTaTyC nepuoz Aencrsna

Moanucun Q MYHNUNMIANBHOE BIOAXETHOE B He Tpebyetca ana nognucaHma 00BBF0466092F8C16D5977ECB8  26.10.2023 13:57 GMT+03:00
OTnpasuTeNd: OBLLEOBPA3OBATE/IbHOE 5052B6CD MoAnucs cooTseTcTBYeET painy

YYPEXAEHME "LWYMAYCKAA €30.08.2022 18:16 no 23.11.2023  aokymeHTa

CPEAHAA LWKONA MMEHN 18:16 GMT+03:00

B.®. AJTELIMHA"

KyxapeHkosa MpwHa HrkonaesHa,

[vpektop
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