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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHON 00pa30BaTENbHON MPOrPaMMBI CPEIHEro O00IIero o0pa3oBaHUsA
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mpenoiaBaHus
yueOHOro mpeaMmera «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qdenepanvy, peaNv3yOIMIUX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPaAMMBI, U
OCHOBHBIX ToyiokeHui «CrpaTeruu pa3BUTHs BocnuTaHuss B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oOwel cTpareruu 00y4eHHUsl, BOCIIUTAHUS U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npenmera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHentyainbHbie TosioxkeHuss GI'OC COO o B3anM00OYCIOBICHHOCTH IICJICH,
COJIep)KaHus, pe3yiabTaToB OOy4YeHHs U TpeOOBaHUI K YpPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHHUKaMU
o011e00pa3oBaTeabHON OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThlo MX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpLIAIOUIMM JTAallOM peajld3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPObI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIBTYpPbI
YelloBeKa, a TaKkKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30POBBI0 M MNPUPOAHON cpenme. Peammsyercs xummudeckoe 00pa3oBaHHE
00yyJaromMXxcsi Ha YPOBHE CPEIHETo 00IIero oOpa3oBaHus CpelIcTBaMU y4eOHOTO
npeaMeTa «XUMHs», COAECPNKAHUE U TOCTPOEHUE KOTOPOTO OIpEIEeHbl B
mporpaMme Mo XUMHHM C YYETOM cHelupUKH HayKM XHUMHH, €€ 3HAaYeHUs B
NO3HAaHUM TPUPOABI U B MaTepUaJbHOW KU3HU OOLIECTBa, a TaKkXkKe C YYETOM
oOumx 1ened W MPUHIMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOM IUBMIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOHM BKJaJ B (POPMHUPOBAHHME PAIIMOHATIBHOIO HAYYHOI'O MBIIIICHHUS,
B CO3JJaHUE LEJOCTHOTO MPEJCTABICHUs 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMHUU Ha OCHOBE MOHMUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, MX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTMU PUMEHEHUSI.



TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaXJIO0Tro uwieHa ooOmiectBa. CoBpeMEHHas XHUMHsI KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
[JI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM € OOIIMMHM LENSIMU W TNPUHLUIIAMH CPEIHEro OOIIEero
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM Uil  BBIpAaOOTKH  MHMPOBO33PEHUECKHX
OPUEHTHUPOB, YCIICEIIHOTO BKJIKYEHHA B JKU3Hb COLMYMA, IPOJOJIKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnslOmMMHA  TIpeAMeTa «XUMHUSD» SBISIOTCS  0a30BbIE KypChl —
«Oprannueckass xumus» u «OOIIass U HEOpPraHUYEeCKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMaA
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUM) U
OpraHn4YecKOr Xxumuu. POpMHUPOBAHUE NAHHOM CHCTEMBI 3HAHWW NPU U3yYECHUU
npeaMeTa 00€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa cojiepkaHus KypcoB — «Opranuueckass xumusi» u «OOmas u
HEopraHuyeckas XuMus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO/Ja K U3Y4YeHUI0 Yy4eOHOro marepuaiga M OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHMM  HA  ONpPEAEIIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B KypCce€ OpPraHMYECKOM XUMHHM BELIECTBA
paccMaTpUBaAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUsS OpPraHUYECKHUX
COCAMHEHNHA, a TaKX€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIIEKTPOHHBIX
MPEACTABICHU O cTpoeHuH BemiecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUHU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckoll XHWMHUHU INOJIYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
NPEICTaBIICHUS O XUMUYECKON CBS3U, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUYECKON PEAKLINH.

[lox HOBBIM yriioM 3peHUs B mpeaMmere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsi M3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs
TEOPETHUUECKHI MaTepuadl M (DAKTOJOTHMYECKHE CBEICHHS O BEIIeCTBaX U
XUMUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O0yYarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOHOJOTUYECKUX MO3UIUM,



rIyOke TIOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIMH JTOro 3aKkoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBaX M MPUMEHEHUM, a4 TAKKE O XUMHUYECKHUX PEAKIUSIX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSIX MNpOTeKaHus JononHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COJIECPKAHUS, HUMEIOIMMHU KyJIbTYpPOJOTHUYECKUA M TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XHMHH C
IPYTMMHM HayKamH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOM
NEATEeIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K IIPOLIECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTaIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobJieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBATHL HHPOPMAIUIO U
NPUMEHAThL €€ JJIsl TIONMOJIHEHUS 3HAHUM, PEIICHUS] WHTEUICKTyalbHBIX H
AKCIIEPUMEHTAIILHBIX UCCIEA0BATEIbCKUX 3a/a4. B 1enoM coaepkanue yueOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOy4YalOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JJIsi MOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro U
OpPraHUYecKOro MHpa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM NYTEM OJKCIIEPUMEHTA U
pelIeHUs] MPOTHUBOPEYUN MEXKIy HOBBIMU (akTaMM U  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU SKOJOTUUECKHUX MPoOieM, a
TaKkXe Npo0sIeM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B n1nmane pemeHus 3agady  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOydJaronuxcsi MPUHATBIE TPOrPAMMONM MO XUMHH TOAXOMABI K OMNPEIeTICHUIO
colepkaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT GOpMHpPOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBHUWA, HUMEKOIIMX 0a30BO€ 3HAYEHUE I
pa3IMYHBIX BUAOB JIEATCIBHOCTH: pelIeHUus TMpodiieM, TMOUCKa, aHalu3a W
00paboTkN uH(popMaIUU, HEOOXOAUMBIX JJI1 MPUOOPETEHHUSI ONbITA MPAKTUYECKON
U HCCJIEIOBATEIbCKOM AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHWs XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHus, TaK U HA YPOBHE CpeIHEr0 00111ero 00pa3zoBaHus, IPU ONpeIeIeHUN
COJICPKATEIIbHOM XapaKTEepUCTUKHU I1IeJIeM H3y4YeHUs MpeaMeTa HampaBiICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
JEATEeIbHOCTH YeJIoBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOAUYECKOW TOYKHM 3PEHHUS TAKOW IOAXOJ K OIPEHCIIEHHUIO LEIEU H3YyYEHUS
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUs TJIaBHBIMHM ILEISIMU M3YYEHHs MNpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBhsIFOTCS:

e (opmMupoBaHMEe CHCTEMBl XUMHUYECKMX 3HAHUW KakK BaKHEUIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE M IOHMMAHHE CYIIHOCTU JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/aX MMO3HAHUS
BEIIECTB M XUMHYECKHX peaklUuid, HEOOXOMUMBIX [JIsI MPHOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUMH,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CLIOCOOOB AESITEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOTO 3KCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTuMm, comepxaTenbHas XapaKTepUCTHUKa 1eJIed U 3a7a4 U3y4YeHus
IpeaMeTa B IPOrpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHUCTEME CpellHero oduiero odpazoBanus. Cerogus B
MpPENoJlaBaHUM  XMUMUM B  OOJbIIEH CTENeHW OTHAETCA  MPEINOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHHsl OOy4YeHHUs, OpPUEHTUPOBAHHON Ha
MOAATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIAICIOLIErO HE
HAOOpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSAMH aKTHBHOI'O INOJIYYEHMS 3HAHUU U NPUMEHEHUS UX B PEAIbHOU KU3HU
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM TMpU U3YYEHUU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]aui, KaK:

ajanrtanusi o0yJarommxcsi K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX dKU3HEHHBIX CUTYyallMsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IIPUMEHECHUEM;

dopMupoBaHue y oOOyyaromxcs KJIIOYEBBIX HABBHIKOB  (KJIFOUEBBIX
KOMITETEHLIMI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAUECHHUE IJIsi Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00paboTKu MH(POpPMALIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs] ONbITa ACATENbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHWHM XWUMHH, a TaKXKe s OUEHKH C TO3ULUI
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMUSAHUS BEUIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yYarOIIMXCs: CIOCOOHOCTH CaMOCTOSATENILHO TPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM JJIS MOUCKA W aHalih3a yuyeOHOHN u
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;

dhopMHpOBaHUE U PA3BUTHE Y 00YUAIONMIUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOOydyaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XMMHH, €€ Ba)KHOW POJM B PEHICHUH IIOOANBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS SHEPTETHUCCKUX PECYPCOB H
COXpaHEHUSI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKkke MPUOOpPETEHHUS OTbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX pEHICHU B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOM o0actu «EcTecTBEeHHO-HAyUYHBIC
IPEIMETHD.

OO111ee Yncio 4acoB, OTBEIEHHBIX JJIs1 U3YyYEHUs XUMUU, HA 0a30BOM YpOBHE
cpeaHero oOmiero odpazoBaHus, coctaBisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHUYeCcKON XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
[IOJIyYCHUM HOBBIX BEIIECTB M MaTEpHUANIOB. Teopus CTPOCHHsSI OPraHMYECKHX
coequnenunit A. M. bytiepoBa, e€ ocHOBHbIE MON0XKeHHUsI. CTPYKTypHBIE POPMYJIBI
OpraHUYecKMX BenlecTB. l'omoisiorusi, wu3oMmepus. XHUMHYECKas CBsSI3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) U TPUBHAJIbHBIE Ha3BaHMS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHS BEIIECTB W HUX MPEBpAIICHUIL:
O3HAaKOMJIEHME C O0pa3laMy OpPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYECKUX BEIIECTB, HAONIOIEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAIICHUIO0 OPTaHUYECKUX BEIIECTB
[IpU HarpeBaHuu (IJ1aBjieHue, OOyTrIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH w 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI Psii. DTUJIEH U MPOMUIECH —
OpocTeiline NpeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOIN€HUPOBAHMS, THUApATAlUH, OKUCIEHUS U
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaaues-1,3 u metwnOyranuen-1,3: cTpoeHue, BakKHEHIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lonmydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psijl. ALIETUIICH
— TpOCTEHIIMHA TpeACTaBUTEIb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (pEaKkLMM TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALINH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuu rajoreHupoOBaHUS W HUTPOBAHUSA), MOJyYEHUE U NIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumudeckue  ceoucmea  (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUA), NOayueHue u npumernenue. TOKCUIHOCTH



apeHoB. ['eHeTMyeckas CBsS3b MEXIYy YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii ra3 W NOMYyTHBIE
HeTsaHpie Ta3bl. HegTh n e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTalUuTU4YeCKuil), nuponu3. IIpoayKTel
nepepaboTku He(TH, UX NPUMEHEHNUE B MPOMBIIIIEHHOCTH U B ObITYy. KameHHbIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HAKOMJIEHHE ¢ o0pa3llaMu IUIaCTMAcC, KaydyKOB U PE3MHBI, KOJUIEKLUH
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOIYYEHHE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnsle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IIPOAYKTA PEAaKIUU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIHH).

Kuciiopoacoaep:kamue oprannyecKkue COeAUHECHUS

IIpenenpHble OQHOATOMHBIE CHUPTHL. MeETaHOI U 3TaHOJ: CTPOCHUE,
¢usznyeckue MU XHUMHUYECKHE CBOMCTBa (pEakUMM C aKTUBHBIMHU MeETajllaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUe), NpuMeHeHue. BoaopoaHble CBSA3UM MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoroatoMHsle  COMPTHL. OJTWICHIJMKOIb W  IJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOMICTBa (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTa/llaMH, KauyeCTBEHHas pEaKUuss Ha MHOIOAaTOMHBIE CIHUPTHI). JlelicTBHE Ha
opraHusM yenoseka. [[pumenenne rnmmuepuHa v STUIICHTIUKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYJIbl, (PU3NYECKHME M XUMHUYECKHUE CBOICTBA.
ToxcuunocTth denona. [lpumenenue penomna.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aLETATIBICTUl. CTPOCHHUE,
(¢u3nyeckue M XUMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHHUS W BOCCTAaHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJTYyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKHUE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3Tepudukanum), NoJydeHue U NpUuMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

Crnoxuple 3pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenne xxupoB. buonoruueckas
POJIb )KHPOB.



YrneBompl:  cocTtaB, KiaccuduKanus — yriaeBoAoB  (MOHO-, OU- W
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUEe U XHMHYECKHE CBOMCTBAa (B3aUMOJECHCTBHE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B MPHUPOAE, NPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noaumepsl. CTpoeHHe Kpaxmania U
neuono3bl.  du3nyeckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEpPUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB W HMX MPEBPAILCHUN:
IpoBe/icHHEe, HAONIOJICHHE U OMHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJUIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUEe Kpaxmana C HOJOM),
IIPOBEJICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrle 3agaun.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MPOJTYKTOB PEAKIINH).

A3oTcoeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHenus. Ousnyeckue
U XMMHUYECKHME CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornyeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benkun kak nOpuUpOSHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuunasi,
BTOpUYHAA M TPETUYHAS CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHs] BEIIECTB M WX IMPEBPAICHHIA:
HAOJIIOICHHUE W OMKMCAHKE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypaIus OCJIKOB MPHU
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BbicokoMosIeKyJISIpHbIE COeIMHEHUS

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSS MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbI CHHTE3a BBICOKOMOJEKYISIPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

OKCIEepUMEHTaIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.



Peannsanus MeXnpeaMeTHbIX CBA3EH PU U3YYEHUN OPTAHUYECKON XMMHU B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIIOIMIMXCA CHUCTEMHBIMH ISl OTAEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTesa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(PUKaAIus, NepUOIUIHOCTh, HAOIIOAEHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUUECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHME
BEIIECTBA, (PU3UUECKUE BEIUUNHBI U €AMHUIIBI X U3MEPEHMUS.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
(oToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€NIKH, YIJIEBOIbI, KHUPBI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, NOJE3HbIE UCKONAeMbl€, TOILIUBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MNPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, U30TONBI. OJIEKTPOHHAs
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/ieNieHUs AJIEKTPOHOB MO OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IJIEKTPOHHASI KOH(DUTYpaIHs AaTOMOB.

[Tepunonnueckuii 3axkoH u [lepronnyeckas cucremMa XUMUUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U I[lepnoamveckoi cucTeMbl
xuMudeckux 3neMeHToB J[. M. MeHnaeneeBa ¢ COBpPEMEHHOUW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHHUS CBONCTB XHUMHYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpyHnaM W TepuojaaMm.
3HaYEHHE NEPUOJNYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSpHAs W MOJSpHAs, MOHHAsA, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH U JTOHOPHO-
aKIenTopHblii). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10J14 BEIECTBA B PaCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPraHMYEeCKUX BEIIECTB. [e€HETMYecKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Krnaccudukanuss XMMHYECKHUX — peakiuil B
HEOPraHMYECKONM M OpPraHWYECKOM XHMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOoe paBHOBecue. DAKTOpBI, BIUAIOIIAE HAa COCTOSHHE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutryeckas aucconuanus. CuiabHbIe U ciadblie dyekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M WX MPEBPAIICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMudeckux snementoB [I. .
MenneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HAONIOJCHHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl pACTBOPOB BEIIECTB
C TIOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIWH HMOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiX (akTOPOB Ha CKOPOCTh
XUMHUYECKOU pEaKLIUm.

Pacuérnrle 3agaun.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEAKLUHUH, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PacU€Thl C HCIOJIB30BAHUEM IIOHATUSA «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummst

Hemerannel. Ilonoxkenne HemerauioB B llepuogudeckont  cucreme
xuMuueckux sneMeHtoB [[. M. MennaeneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
®du3nyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha IpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBONCTBA BAa)KHEHIIMX HEMETAUIOB (rajlor€HOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucTeMe XMMHYECKUX
anemeHnToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK
aToMOB MeTaiuioB. OOmue gusndeckue cBoicTBa MeTauioB. CIulaBbl METAJLIOB.
DNEKTPOXUMHYECKUH psAl HAIPSHKEHUN METAJIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAUIOB (HATPHH, Kalui, KaJbIUH,
MarHui, aJllOMUHHUN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUN.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHMS BEIIECTB M HX IPEBpALICHUI:
U3y4eHUE KOJJIEKUMU «MeTamisl U CIUIaBb», OOpa3lOB HEMETAJUIOB, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 337a4, HaOJOJICHWE M ONHCAHHE JAEMOHCTPALMOHHBIX W
7a00paTOPHBIX ONBITOB (B3aMMOJIEHCTBHE TMAPOKCHIA ATIOMUHHUS C PacTBOPaMU
KHCJIOT U IIeJI0Ye, KaYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJLIOB).

Pacuérnslie 3anaun.

PacuéTtel mMacchl BemiecTBa MM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYacCTBYIOLIIUMX B PEAKIUU BEIIECTB,
pacuérhel Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MIPOJYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IPUMECH.

XuMus U JKU3Hb

Posib xumun B 00€CHE€UYEeHHUU HKOJIOTMYECKOM, SHEPreTHYeCKOW U MUIIEBOU
0€e30MacHOCTH, Pa3BUTHUM MEAMIMHBL. [loHATHE O HAyyHBIX METOAaxX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[TpencraBiaenuss 00 OOHMMX HAYYHBIX NPHUHLMIAX  [POMBIILIEHHOTO
IIOJIyYEHHUs] BAKHEUILINX BEILECTB.

UYenoBek B MHpE BEIIECTB M MATEPHUANIOB: BaKHEHIINWE CTPOUTEIIbHbBIC
MaTepUalibl, KOHCTPYKLIIMOHHBIE MaTepHaibl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTEepUAIbl JUIS DJIEKTPOHMKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAIBHBIC
yIOOpEHHUS.

XuMus M 3I0pOBbE YEJIOBEKA: IPAaBWIA HCIIOIb30BaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO HCIOIb30BaHUs MpernapaToB ObITOBON XMMUU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanusi MeXNpeOMETHBIX  CBsI3ed NOpH  HU3yYeHUH OOled u
HEOPraHW4YeCcKOM XUMuu B 11 Kjacce oCylIECTBISETCS YEPE3 UCIIOJIb30BAHUE KaK
OOUIMX €CTeCTBEHHO-HAyYHbIX TMOHSATUH, TaK W TOHATUH, SBISIOLIMXCS
CUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4YHbIM (akT, TUIOTe3a, 3aKOH,
TEOpHUsl, aHaju3, CHHTE3, KilaccupuKalus, NEepUOJAUYHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



du3uka: MaTepus, YHEPIrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH,
U30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BEIMUYMHBI U AMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
pECYpCHI.

TexHonorus: XuMuU4YecKasi IPOMBILIIEHHOCTh, METAJUTyprus, MpOU3BOACTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIBCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMarieBTUYECKass  MPOMBIIUICHHOCTh,  MPOW3BOACTBO
KOCMETHUYECKUX TpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOyJaronMMucss MporpaMM cpenHero oOmero oOpa3oBaHusl (JIMUHOCTHBIM,
METaNpeIMETHBIM M TIpeAMEeTHbIM). HaydHo-meTonuueckoil OCHOBOM  Jid
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTrcTBUM C CHUCTEMHO-IEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMeTa «XHUMHsS» Ha YpPOBHE CPEOHETO
o0u1ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HAaHHUE OOYYAIOUIUMHCS POCCUUCKOW Tpa)KJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJIM4Khe MOTHBAILIMU K 00YYEHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYaroluXcsi PYKOBOJCTBOBAaThCS B CBOEH
JEATEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHM, MPUCYIIUMHU ETOCTHOM
CUCTEME XMMHUUYECKOr0 00pa30BaHus;

HaJIM4Me NMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUSA IMpeaMeTa «XUMHUSD TOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATEIBbHON JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJiealaMd POCCHUUCKOTO TPaKJAHCKOTO OOIIecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUSA, CIOCOOCTBYIONIMMHU  TIpolieccaMm
CaMOIIO3HAHUS, CAMOPA3BUTUSI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
oOyyJaromuxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMUS MpeaMera «XUMHUS» OTpPaXaroT
c(OPMHUPOBAHHOCTh OMbITa ITO3HABATEILHOM U NPAKTUYECKON JESITeIIbHOCTU
oOy4Jaronuxcst Mo peaju3ay MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpakIaHCKOT0 BOCIIMTAHUS

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00S13aHHOCTEH,
YBaYKCHUS K 3aKOHY U ITPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W NpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTE€YECTBEHHON XUMUM;

YBaO)XEHHUs K IMpOIECCYy TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMUS TOTO, YTO JOCTH)KCHHMS HAyKH €CThb pPE3yJbTaT
JUIATEIbHBIX ~ HAOMIONEHUH, KPOMOTIUBBIX  JKCIHEPUMEHTATbHBIX  IOHCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEHYECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO OBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHHWE M IMOCTYNKH CBOMX TOBapHUIIEH ¢
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) ¢popMupPOBaHNS KYJIbTYPbI 3[I0POBBSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coONtoIeHUsT TpaBui O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMS TOCIEIACTBUNA W HENPUSATUS BPEIHBIX MPUBBIUEK (yHmOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-UCCIIEJOBATEIbCKON
JeSATEeTLHOCTH, OOINECTBEHHO TIIOJIE3HOW, TBOPUYECKOW W  JIPYyruX BUJAX
NeSTeNIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YyacTHE€ B pEUICHUM MPAKTUYECKUX 3ajad
COITMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYLY, JIIOJAAM TPyJa U pe3yiabTaram TPYIOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHUM, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

AKOJIOTHYECKH TIeJIECO00OPA3HOTO0 OTHOIIEHUS K TPHPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHMS TJIO0AJBLHOIO XapakTepa S3KOJIOTHYECKHX TMPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COUAIIBHOM CPEIBI;

OCO3HAHHMSI HEOOXOJIUMOCTH WCIIOJIL30BAHMS JOCTHIKCHUM XHMHU  JJIS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS JCWCTBUH, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTUYECKUE
MOCJIEICTBUS IPEANTPUHUMAEMBIX JICUCTBUM U MIPEIOTBPAIIATH UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIlbITa JICATEIILHOCTHU 9KOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIBLHOW, KOMMYHUKATHUBHOW W COLHUAIBHOU
MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMUU KaK HayKH, OCO3HaHMUS €€ pojau B
dbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBIIJICHUS, CO3JaHUU IEJTOCTHOTO
MpEeCTaBICHUS] 00 OKPYKAIoIlleM MUPE KaK O €IUHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | penieHuH MpodJieM COXpaHCHUS
MIPUPOTHOTO PAaBHOBECHS,

yOSKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHU IS COBPEMEHHOMU
UUBWIM3AIUA: B €€ TYMAHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOW 0a3bl MaTePUAIILHON KYJBTYPHI, PEIICHUN TJIOOAIBHBIX MPOOIIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, OOECIEYCHUU YCIIOBUN
YCHEIIHOTO TpyJAa U DOKOJOTMYECKH KOMGMOPTHOM KHU3HM KAXKIOrOo YJieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TOHUMAaHUA CYIIHOCTA METOJIOB
MO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



MoJTydaeMble 3HAHHS IS aHAIM3a U OOBSICHEHUS SIBJICHHHA OKPYXKAIOIIEro MUpa u
MIPOUCXOSIINX B HEM W3MEHEHUH, YMEHHUS J1eJ1aTh 000CHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IICNbI0 TIOMy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus mpo0JieM B PeaTbHBIX JKU3HCHHBIX CUTYaIINAX;

WHTEpeca K MO3HAHUIO ¥ HCCIICIOBATEIbCKON eI TECITIBHOCTH,

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY IIOJIYICHHIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TPyJia B Pa3IMIHBIX cdepax MpodheCcCHOHATHLHON
JCSITCTBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMblE IS (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYaIOIIUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHBIC MOHATHSA, OTPaXKAIOIINE
[IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa H CHEHU(PUKY METOJOB IO3HAHMS,
HCITOJIB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MpoIiecC, CUCTeMa, HayYHbIN (haKT, MPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaIbHbIC YUeOHBIC NEUCTBHS (MMO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIMOHATBHON
TPaMOTHOCTH ¥ COITMAIEHOW KOMITETEHITUN 00YYarOIXCs;
CIIOCOOHOCTh 00y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHbIE Y4COHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHMKATHBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMHU
JefiCTBUSIMU:

1) 6a30BbI€e JJOrHYecKHe AeiiCTBUSA:

CaMOCTOSITENILHO  (OPMYJIUPOBATh W aKTyalM3UpOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENECTATh LEIN JCITEILHOCTH, 3ajaBas IApaMeTpbl W KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICIIATh XapaKTEPHbIC MPU3HAKU IMOHSATUW M YCTaHABJIMBATH UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS sl OOBSICHEHHUS! OTAETBHBIX (DAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHWS M KPUTEPUH I KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHAaBJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTMYECKHUE pPACCYXACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AHAJIOrUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B PaCCMaTPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHSATH B MPOLECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIIBHBIE NIPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opMylsia, ypaBHEHHUE XHUMHYECKOU
peaKkuuy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a]ad,
MIPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMU METOJIOB HAyYHOI'O IO3HAHUS BELIECTB M XUMHYECKHX
peaKuuii;

(GopMyIMpoBaTh LU U 337a4d UCCIIEI0OBaHMs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KAuyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Uil (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOATEIBHOTO IUIAHUPOBAaHUS U TMPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpOBATH
000011IeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIIEAOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOU
JESITeIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS] NPaKTUYECKUX 3a/1ad, MPUMEHEHUIO pa3InYHbIX
METO/0B ITO3HAHMUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4HO-
NOMYJISIpHAsE JIUTEpaTypa XUMHYECKOIO COJAEpXkaHHs, CIpPaBOUYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaMM3UpOBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (opm
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHBbIE METOIbl IPU MOUCKE U
oToope wuHbOpMaAIlUM, HEOOXOAWMOW ISl  BBIMOJHEHMS YYEOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJIb30BaHUSA HH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPEOOpa3OBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATHUBHBIMH J1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATh  CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTALMEH pEe3yJbTaTOB IO3HABATEIHHON JIEATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH padOThl MO HCCIEI0OBAHUIO CBOWCTB
M3y4aeMbIX BEILLECTB, peaju3alui Y4eOHOro npoekra u (opMylIupoBaTh BBIBOJbI
Mo pe3yabTaTaM MPOBEAEHHBIX HCCIIETOBAHUM MyTEM COTJIACOBAHHS MO3UIUIN B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgJ1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBHYIO
JesTeNIbHOCTh, OmlpeAess e€ ILeld M 3aJaud, KOHTPOJUpPOBAaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOPUTM JEUCTBUIM TPHU
BBINIOJIHEHUM YYEOHBIX M UCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaumbOoJee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4ETOM TOJyYEeHHs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH J1€ATEIBHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUSD)
OTPaXaroT:

chOPMUPOBAHHOCTh  TPEACTABICHUM O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAY4YHOW KapTUHbBl MHpPA, POJM XUMHH B TO3HAHWMU SIBJICHUU



npuponabl, B  (QOPMHPOBAHMH MBIIUIEHUS M KyJbTypbl JMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIsl PELLICHUS] IPAKTUUECKUX 3aj1a4
U 9KOJOTMYE€CKH OOOCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHUMMYECKHUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOMOJIArallue MOHATUA (XUMHUYECKMHM D3JIEMEHT, aToM, O3JIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTD, MJIEKTPOOTPHULIATEIbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
macca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKeleT, (yHKUMOHAJIbHAs TpyMIa,
paguKai, U30MepHsi, U30MEphl, TOMOJIOTUYECKUN P, TOMOJIOTH, YII€BOLOPOIBI,
KHCJIOpOA, M a30TCOIEpKallue COCAUHEHUsS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJWYECKUM S3bIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHWI,
JeXalye B OCHOBE IIOHUMAaHMS IPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJIOIMYECKUE CBEIECHHUS O CBOMCTBAX, COCTAaBE, MOJYYECHHH H
0€e30IacCHOM HCIIOJb30BAHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHHUH BBISBJISTH XapaKT€pHbIE MNPU3HAKU MOHITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE ITOHATHS NPU
OIIMCAaHHUU COCTaBA, CTPOCHMS U IIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUI HCIONb30BATh XMUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
(GopMyn OpraHMYECKHMX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX PpEaKLUH,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYEeCKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBY U CTPOCHHID K ONPENEIEHHOMY
KJaccy/Tpynmne CoeluHEHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUS), JaBaTh HMM Ha3BaHMS I10
cuctematuyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPOIMUJIEH, aleTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHOoJ, (opMalblIeru, aleTaabAerul, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsA KUCJIOTA, INIFOKO34,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPENEISITh BUAbl XUMUYECKOH CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH IIOJOKECHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. bytieposa ajis 00bSCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOECHUE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTaBUTEICH pa3InYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STWJICH, MPOMNWJIECH, alleTHJICH,
OyramueHn-1,3, mermnOytamueH-1,3, O€H30JI, METaHOJ, 3TAHON, ITHJICHTIUKOJb,
[IIALEepUH, (EHOJI, alleTalbJeTH, MypaBbUHAs U YKCYyCHas KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Colpbid  (He(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUU TPOBOJAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJYKTa
peakIuu 1O M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUNW OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJt0/IeHnEe, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
WCITONIh30BaTh CHUCTEMHBIC XHMHYCCKHE 3HAHWSA JUIsl TIPUHATHS pCIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBSA3aHHBIX C BEMIECTBAMH M WX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUia MOJIb30BAHUS XUMUYECKOM
MOCyI0OM U J1abOpaTOPHBIM O0OpPYAOBAaHHMEM, a TaKXe IMpaBWiia OOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCT, YMEHHUH ITUTAHUPOBATH U BBINONHITH XHUMHYECKUI
AKCTIEPUMEHT (ITPEBPAILICHUS] OPTraHMYECKUX BEIIECTB MPU HArpeBaHUU, MTOTYyICHHUE
ATUJIEHAa M U3Y4YEHHE €ro CBOWMCTB, KA4YECTBEHHBIC PEAKIIUM OPTraHWYECKHUX
BCILIECTB, JICHATypauus OCJIKOB NMpPU HArpeBaHWHU, IIBETHBIC pPEaKIMu OEIKOB) B
COOTBETCTBMM C TPAaBWIAMH TEXHUKH O€30MACHOCTH TIPH OOpamieHuu ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPENCTABISATh PE3YIbTATHI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIMPOBATh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHYECKYIO
uHpopMaIMIo, TMOJyYaeMyr W3 pa3HbIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
uHdopmaruu, aTepHeT u npyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOMATh  MpaBWiIa  IKOJOTHYECKU
1eJecO00pa3HOro TMOBENEHUs B OBITY W TPYJIOBOM JIEATETLHOCTH B IEIAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOAHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JICMCTBUS HAa JKMBBIE OPraHU3MBI OINPENAECIEHHBIX OPraHUYECKHUX
BEIECTB, OHMMas cMbIca Tokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObI
YMECHBIIICHUSI W MPEJOTBpPAllEHUS WX BPEIHOrO BO3JCHUCTBUSL Ha OPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CJENbIX H CHa0OBUASIIMX OOydYaloIIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins ais 3anucu XuMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudecKas
XAMUS» OTPaXaKoT:

c(hOpMUPOBAHHOCTh  MPEJACTABJICHUI: O XUMHUYECKOM  COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpa, POJIM XHUMHUUA B TIO3HAHWUHU SBJICHUN
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS MTPAKTHYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO W IPUPOJHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONIUe TMOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, HM30Tom, s-, P-, -
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas!, MOHHAsI, METaJUTMYeCKasi, BOAOPOAHAs), KpUCTANIMUECKasl peliéTka,
TAMNBl ~XUMHUYECKHX  PEAKIMH, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
BJICKTPOJUTUYECKAS JIUCCOLMAINSA, OKHUCIHUTEIb, BOCCTAHOBHUTED, CKOPOCTH
XHMHYECKOM peakiui, XHMHYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHUS NMPUYMHHOCTH W
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTHYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MaCHOM HCIOJIb30BAHUHM BaKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATCIBHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPHU
ONMCAaHUH HEOPTaHWYECKHUX BEMIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JIJIS
coctaBieHus (OpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  pEaKILUi,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbId ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BaJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJNINYECKas, BOJIOPO/IHAS) B COCIMHEHUSX, THI
KPUCTAJUIMYECKON PEeIIETKM KOHKPETHOTO BeIeCTBa (aTOMHas, MOJEKYJspHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpebl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBY K OIpPEACIEHHOMY Kiaccy/TpyIie
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUECKOro 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOITYIO0, 00BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJIeMEHTOB |—4 mnepuonoB Ileproguyeckor CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHYECKHUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAUHEHUM
1o nepuoaaM u rpynnam I[lepuoandeckon CuCTeMbl XUMUYECKUX 31eMeHTOB JI. M.
Menpeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXJYy HEOPraHWYeCKUMU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TIPU3HAKAM (YUCIYy U COCTAaBy PEArupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCICHHUS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IudHBIX
TUIIOB, TIOJIHBIC U COKpAIIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO OOMEHa, YUUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpbiBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOro OasiaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIMK OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUECKHE IPOIIECCHI,
JeKallhe B OCHOBE MPOMBIILIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUH 00 OOMMX HAYYHBIX NPUHIUNAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYHUCICHUS C HCIIOJIB30BAHUEM
MOHSTUSL «MAaccoBasi JOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
MIpU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, TEIJIOBOrO 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPALLCHUS U COXPAHEHUsI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIA MOJIB30BAHUS XUMUYECKOM
Mocyiol U J1abopaTOpHBIM O0OpPYJOBAaHHUEM, a TakKe IMpaBuia OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSMHU MO BBITTOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCT, yMEHUHN TUTAHUPOBATH U BBIMIOJHATH XUMHYECKUUN
AKCIIEPUMEHT (pa3jloKeHHE MEPOKCHJIa BOJOpPOAAa B MPUCYTCTBUHU KaTalM3aTopa,
ONpEeNEeNeHNe Cpelbl PacTBOPOB BEUIECTB C IMOMOILBIO YHHBEPCAIBHOIO
WHANKATOPA, BIMSHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIui,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaM «Metaiey U «HeMmeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEICTaBIATh pPE3yJbTaThl XUMHUYECKOrO0 JKCIEpUMEHTa B (¢GopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (OpMyJIHpOBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJM3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIH, IHTepHeT U ApyTux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBujia  JKOJOTHUECKH
LIeJIECO00PAa3HOrO0 TOBENEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUs CBOErO 3J0POBbSl M OKPYKAIOWIEW INPUPOJHOM Cpelbl, OCO3HABATh
OIIACHOCTbH BO3CHCTBUS HA )KMBBIE OPIaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicii nokazarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBLIEHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUIS  CHENbIX M CJIa0OBUAALIMX OOYy4arolUXCs: YMEHHE MCIIONIb30BaTh
penbedHO-ToUeuHyto cucteMy obo3HaueHui JI. Bpaiins g 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosan4yectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasneie | IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
Pazgen 1. TeopeTuueckne 0OCHOBbI OPraHNYecKOil XUMHH
[Ipenmer opranmyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YrIeBOJOPOIBI — ATKAHbI 2 1
29 HenpenenbHble yriaeBoIOpOAbI: aTKEHBI, 5 1
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTndecKue yriaeBogopobl 2
24 [TpupoHBIE UICTOUHUKH YTIIEBOAOPOAOB U 3 1 1
ux nepepabdoTka
Wroro mo paznery 13
Pazgen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUst
3.1 Cnuptsl. denon 3 1
3.2 Anbneruasl. KapOOHOBBIE KMCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrnesoasl 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4eCKue COCAUNHCHUSA

41 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoJsun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue aroMoB. [lepuoauueckuii 3aKkoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heopranmdyeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMUS B )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontposabubie | IIpakTudeckue
n/n Bcero U3yYeHH S oOpa3oBarTe/ibHbIE
padoTsI padoThbI
pecypchbl
Opranuyeckasi XuMusl — XUMUS
1 i yr- .3 1 0 0
COEIMHEHU N 3ir aepona. 3HaueHue 05.09.2023
OpPraHUYeCKON XUMHH
9 OcHOBHBIE IOJIOKEHUS TEOPUH 1 0 0
xumMmu4aeckoro crpoenusi A.M. byrneposa 12.09.2023
3 " 1 1 0
SOMEPE! 19.09.2023
3HaYeHNE TEOPUN XUMUYECKOTO CTPOCHHUSI.
4 - 1 0 0
Dnek UTpOHHaﬂ MPUPOJIa XUMUUECKUX 96.09.2023
CBsI3€H B OpTraHU-YE€CKUX COSMHEHUSX
Homenknarypa u n3omepust aqKaHOB.
5 Cocrasne-nue GopMyI 1 H30MEPOB 1 0 0 03.10.2023
AIIKaHOB
5 PuU3NYECKNE U XUMUYECKUE CBOMCTBA 1 0 0
AJIIKaHOB 10.10.2023
7 IT 1
ONTy4eHHE W TPUMEHEHHE AJTKAaHOB 0 0 1710.2023
Pemenue 3a1a4d Ha onpeneneHue
MOJIEKYIISIPHOM ()OPMYIIBI TIO MACCOBBIM
8 1 0 0
JIOJISIM JIEMEHTOB (TI0 MPOYKTaM 24.10.2023

pEaKIuu TOpEHHsI)




[ukmoankaHbl

07.11.2023

10

KauecTtBeHHOE onpe/iesienre yriepoaa,
BOJIOPO/Ia, XJIOpPa B OPraHMYeCKUX
COCJTMHEHUSIX.

14.11.2023

11

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE AIKEHOB, TOMOJOTUYECKHUM PST
ankeHoB. Homen-knaTtypa u nuzomepus
AJIKEHOB.

21.11.2023

12

duznyeckre 1 XUMHYECKIE CBOCTBA
ankeHoB. Ilonsgrne o
BBICOKOMOJICKYJISIPHBIX BEILIECTBAX Ha
MIPUMEPE NOJIMITUICHA U MOJIAIPOITHIICHA.
[To-nydyeHue u NMpuMEHEHUE aJTKEHOB.

28.11.2023

13

HOMeHKJ'IaTypa AJIKaHOB, aJIKCHOB,
MUKJIOAJIKAHOB, U30MCPHI. Pemenue 3amau

05.12.2023

14

ITonsATHE O IUEHOBBIX YIIIEBOIOPOIOB.
[Ipupon-HbIi KaydyK.

12.12.2023

15

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE AIKKHOB, TOMOJIOTHYECKHH PSiIT
ankuHOB. HoMeH-Kkatypa u usomepus
AJIKUHOB

19.12.2023

16

duznueckre U XUMHUYECKHUE CBOUCTBA
ankuHoB [loryyenue u npuMeHeHne
AJIKWHOB.

26.12.2023

17

Bbenson — npeacTaBuTeNnh apoOMaTHYECKUX
yII1e-BOA0POAOB. DPU3nUecKkue u
XUMHUYECKHE CBOICTBA OEH30IIa.

09.01.2024




I'omonoru 6en3ona. [Tonydyenue u

18 NpUMEHEHHE apOMaTHYECKUX 16.01.2024
YIIIEBOIOPOIOB
19 Msoroo0pasue yriieBo0poi0B.
B3anMocCBsI3b TOMOJIOTHYECKUX PSIIOB. 23.01.2024
20 KonTtpouns 3HaHMM ydamuxcs o remam
1,2,3,4. 3auer 30.01.2024
21 [Ipupoaublii ¥ MOy THBIN HE(YTSIHON Ta3bl. 06.02.2024
22 HedTts 1 e€ nmepepadboTka 13.02.2024
23 Kpekunr vedru 50.02.2024
24 Koxcoxumuueckoe mpou3BOJICTBO. 97 02.2024
o5 [ToBTOpenue n 0600IICHNE 3HAHUT TTO
TeMe «YTJIEBOAOPOIBD) 05.03.2024
26 Konrtponsnas padora Ne 1 o Teme
«YTeBOI0POIBI». 12.03.2024
[TpenenbHbIE OJHOATOMHBIE CIIUPTHI:
97 CTpOEHUE, HOMEHKJIATypa, U30Mepust
TOMOJIOTUYECKHH psiji, GU3udecKre 19.03.2024
cBoiicTBa. BogopoiHas cBs3b
28 XHWMHYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOaTOM-HBIX CIIUPTOB. 02.04.2024
[IpumeneHue 1 mMosy4eHue CrupToB.
29 ['yOuTensHOE NefCTBHE CITUPTOB HA 09.04.2024

OpraHu3M.




30 MHoroaTOMHHe: CIHPTHI. DTUIICHTIIMKOJIb, 1
rurepuH. CBOMCTBA, IPUMEHECHHE. 16.04.2024
31 ®enonbl. OXpaHa OKpYKaroLEen Cpeibl OT 1
¢enona. 23.04.2024
32 OCHOBHBIE MTOHSTHUST XUMHU 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM 07.05.2024
OcHOBHBIE METO/IbI CHHTE32
33 BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUH. 1
[TnacTmaccsl, iayﬂyKH, BOJ'IIE)KHa 14.05.2024
34 Htorosoe 3anstue. [Ipaktuueckas padora 1
6 21.05.2024
OBILIEE KOJIMYECTBO HACOB I10 34

[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KouTtpoJbHble
padoThI

IMpakTuyeckne
padoThI

Jlara
U3y4eHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

05.09.2023

Ilepuonuueckuii 3akoH u [leprnoanyeckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOECHUS aTOMOB

12.09.2023

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMHUYECKHX DJIEMEHTOB U UX CO€IUHEHHUI
10 Tpynam U rnepuojam. 3HaueHue
MEPUOMYECKOT0 3aKOHA U CUCTEMBI
xumudeckux snemenToB .M. MennaeneeBa B
Pa3BUTHUU HAYKU

19.09.2023

CTpOGHI/Ie BelllecTBa. XUMHUYECKast CBA3b, eé
BUJbI, MEXAaHU3MBI O6paSOBaHI/I$I
KOBaJICHTHOM CBS3H. Boz[opolea;I CBA3b

26.09.2023

BajieHTHOCTB. DIEKTPOOTPHUIIATEIHBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUS

03.10.2023

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTuHHBIC M KOJJIOUIHEIS pacCTBOPHI.
MaccoBas 10715 BellecTBa B pacTBOpE

10.10.2023




Knaccugukanus XuMHuecKux peakluuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHHS MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IPEBPALLEHUS SHEPTUH IIPU
XUMHYECKHUX PeaKLUsaX

24.10.2023

Krnaccudukanus u HoMmeHKIaTypa
HEOPraHUYECKUX COCITUHEHUN.
['eneTnueckasi CBA3b HEOPTAHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

17.10.2023

Ckopoctb peakuuu. OOpaTUMbIe peaKIuU.
XHUMHUYECKOE PAaBHOBECHE

07.11.2023

10

[Ipaktuueckas pabora Ne 1. «Bnusnue
Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

14.11.2023

11

DnexrponuTryeckas qucconuanus. [lorstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. I'maponus
OpPraHn4Y€CKUX U HCOPraHMYCCKUX BCIICCTB

21.11.2023

12

OKHUCIUTENEHO-BOCCTAHOBUTENHHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIyIaBoB M paCTBOPOB COJIEH

28.11.2023

13

Kontposnbnas pabota 1o pazneny
«Teopernueckre OCHOBBI XUMUM

05.12.2023

14

Mertansl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX 3y1eMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS
aTomoB. O0mre Gpu3nIecKre CBONCTBA
METAJIOB

12.12.2023




15

CrnnaBel METAIUIOB. DJIEKTPOXUMHUYECKHUM
P HANIPSKEHHU METaJIOB

19.12.2023

16

XHUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HaTpUid, Kajaui, KaJbIMil, MAarHUH,
ATFOMUHHN) U UX COCTUHEHUN

26.12.2023

17

XUMHUYECKUE CBOMCTBA XpPOMa, MEAU U UX
COEINMHEHUN

09.01.2024

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHUN

16.01.2024

19

[IpakTuueckas padota Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamib»"

23.01.2024

20

Hewmeramisl, X IOJIOKEHUE B
[Tepuoanueckoit cucTeEME XUMUYECKHX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHUS aTOMOB

30.01.2024

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AIoTpOonus HEMETAUIOB (Ha IPUMEPE
KHUCJIOpoJia, cepbl, hocdopa U yriaeposaa)

06.02.2024

22

XHUMUYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U
HUX COeIUHEHUN

13.02.2024

23

XuMHYecKue CBOMCTBa a30Ta, (pocodpa 1 ux
COEIMHEHUI

20.02.2024

24

XUMHUYECKHE CBOMCTBA YIJIEPOIa, KPEMHUS U
HUX COeIUHEHUN

27.02.2024

25

[IpumeHeHne BaXKHENIIMX HEMETAIIIIOB U UX
COEIMHEHUN

05.03.2024

26

O000111eHIE U CHUCTEMATH3aLHs 3HAHUH 110




TeMe «Hemeraiely. Belaucinenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIMHA 1
TEPMOXHUMHYECKUE PACUETHI

12.03.2024

[IpakTrueckas pabora Ne 3. «Pemenue

27 2KCHepI/IMeHT‘aJILHLIX 3a7a4 110 TEME 1 19.03.2024
Hemeramnsr"»
28 KonTponbnas pabota o remam «MeTanish» 1
n «Hemeranns»y 02.04.2024
Heopraanueckne u opraHndecKue KUCIOTHI.
2 H 1
9 €OpraHNYECKUe M OPraHNIECKUe 09.04.2024
OCHOBaHMUSA
AMdoTepHbIC HEOPTaHUYECKHE U
OpraHuyecKue coenuHeHus. ['eneTndyeckas
30 1
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX 16.04.2024
BEIIECTB
[IpencraBienust 06 OOIMIMX HAYYHBIX
1 1
3 an/IHulu/Inax MIPOMBIIIJICHHOTO MTOJTy4eHUs 30.04.2024
BaKHEMIIINX BEIIECTB
Pone xuMun B 00ecIeYeHNH DKOIOTHYECKOH,
2 I i O 1
3 JHEPreTHYECKOHN U MUIIEBOM 0€30MacHOCTH, 93.04.2024
Pa3BUTHUU MEAMIIMHBI
33 q 1
€JIOBEK B MUPE BEIIECTB U MaTEPUATIOB 07.05.2024
34 X 1
MU ¥ 3JI0POBbE YeTIOBEKA 14.05.2024
OBIIEE KOJIMYECTBO YACOB IIO 34

[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus, 10 kimace/ Pyasutuc I'.E., ®enpaman @.1°., AkiinoHepHoe 00IIeCTBO
«M3nmarensctBo «lIpocBemenne»
Xumus, 11 knacc / Pymasutuc I'.E., ®enapaman O.I°., AknnoHepHOE 00IIECCTBO

«3marensctBO «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1) AnantuBHas pabouast yueOHas mporpamma yaurens, 201 1r.

2) Pymsutuc I'.E., ®enpaman®.I". Xumus: yaeonuk s 10 kiracca
o01ieo0pa3oBareNbHbIX yupexaenuit -M.; [Ipocsemenue, 2011.

3) EpémunB.B. COopHUK 337134 ¥ yIpakKHEHU 10 XUMHH: IIKOJBHBINA KypC -
M.;000 «M3parensckuit fom «OHukC2 1Bex»; OO0 «3narensctBo «Mup u
oOpazoBanue», 2005.

4) Ky3pmenko H.E. Hayana xumun: COBpEMEHHBIH Kypc JIJIs TOCTYTAIONINX B
By3bl/ Ky3pmenko H.E., Epémun B.B, [TonkoB B.A. - M., | ®enepatuBnas
KHUTOTOprosas kommanus, 2002.

5) Casun I'.A. OnumnuaaHbie 3a1aHus Mo oprannyeckoi xumun. 10-11 kmaceor/

CasuH I'.A - Boarorpan: Yuutens, 2004.



HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET
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