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[Ipumepnas paboyast mporpamMma cpegHero oomero oopa3oBaHus Mo
xuMuH (0a30BBIN YPOBEHB) cocTaBiieHa Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Odenepanuny, TpedoBaHUl K pe3ysibTaTaM OCBOCHUS OCHOBHOW
00pa30BaTEeIbHOM MPOrpaMMBI CPETHErO 00IIero 00pa3oBaHus,
npeacTaBieHHbIX B DenepaabHOM rocyJapcTBEHHOM 00pa3oBaTebHOM
CTaHJIapTe cpeaHero odmero oopaszopanus, ¢ yuérom «Konrenmuu
MpenojaBaHus y1eOHOro npeaMera « XuMus» B 00pa3oBaTelbHBIX
opranuzanmsx Poccuniickoit denepannu, peain3yomux OCHOBHbIE
00111600pa30BaTeIbHbIC TIPOrPAMMBI» U OCHOBHBIX TTOJIOKEHH I
IIpuMepHOI TporpaMMbl BOCIIUTaAHUS.

HHOACHUTEJBHASA 3AITMCKA

OCHOBY IOJIXOMIOB K pa3paboTke mpumepHor padoueii mporpammbr COO 1o
XMMUH, K ONpeeseHnto o0Iei crpaTterun o0y4eHus], BOCIIUTAHUS U Pa3BUTHS
oOydJaromuxcsi cpeiacrBamMu  ydeOHoro mpeamera «Xumus» s 10—11
KJIaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIENTyaslbHble monoxeHus ®IOC
COO o B3anM0O0OYCIIOBICHHOCTH Lielei, collepKaHus, pe3y/IbTaTOB 00y4eHHUs
U TpeOOBaHMH K YPOBHIO IIOATOTOBKH BBITYCKHHKOB.

B coorBeTcTBMM ¢ [JaHHBIMH MOJOKEHHSAMH TpUMEpHass pabouas
nporpamma COO  (6a30BbIii  ypOBEHB): yCTaHABJIMBAECT O00s3aTelIbHOE
(VHBapHaHTHOE) NpPEIMETHOE COICp)KaHUe, ONpenerseT KOJIMYECTBEHHbBIE U
Ka4yeCTBEHHbIE €ro XapaKTePUCTHKH Ha KaXKIOM J3Tare M3y4eHHs IpelMera,
NpenycMaTpUBaeT  IPHHLUUIBI  CTPYKTYPHPOBAHHS  COAEPKAaHHA |
pacrpezeneHus ero Io KiaccaM, OCHOBHBIM pa3jellaM M TeMaM Kypca; Aaér
NpUMEpHOE paclpenelieHue y4eOHBIX 4YacoB MO TEMaTHYECKHM paszelaM,
PEKOMEHIYeT NPUMEPHYIO IIOCIEAOBATEIbHOCTh H3YYEHHS OTACIBHBIX TeM
Kypca ¢ Yy4€TOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKH
y49e0HOro mporiecca, BO3pacTHRIX ocobeHHOcTer ydamuxcss 10—11 kmaccos;
JIaéT METOIMYECKYI0 MHTEPIpETAIMIO IeNeil u3ydeHus MpeaMera Ha ypOBHE:
COBPEMEHHBIX MNPHOPUTETOB B CHCTEME CpegHero olmero oOpa3oBaHM,
COEPIKATENBFHOM XapaKTePUCTUKH IDIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOH 00pa3zoBaTelIbHON MpOrpaMMbl cpenHero ofmero oOpa3oBaHUS
(JIMYHOCTHBIX, METaNpeAMETHBIX, NPEAMETHBIX), OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATENHEHON JSSATEBHOCTH YICHHKA TI0 OCBOCHUIO COJCPIKaHUS MPeIMeTa.
Io BceM Ha3BaHHBIM MO3ULHUAM B IPOrpamMMe COOJIO/ICHA MPEEMCTBEHHOCTb C
[IpumepHoii paboueii mporpaMmMoii OCHOBHOT'O 00IIero 00pa3oBaHUs M0 XHMUHN
(s 8—9 knaccos 06pa3zoBaTeIbHBIX OPraHU3alMil, 6a30BblIi YPOBEHD) .




OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O
NPEAMETA «XUMMUSA»

Xumudeckoe 00pa3oOBaHHWE, TONYy9aeMOC BBITYCKHHKAMH  Cpel-Hel
IIKOJIBI, SIBJIETCSI HEOTHEMJICMOHN YacThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT
3aBEPIIAIONIMM 3TAlOM PEAIHM3alMd HAa COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIHUX IIETOCTHOW CHCTEME XMMUYICCKOTO
00pa3oBaHUs. OTH IEHHOCTH KAacaloTCsA TIO3HAHUS 3aKOHOB IPUPOJIHI,
(hopMHUpOBaHHUS MHPOBO33PEHUS W OOIICH KyIbTYphI YCIIOBEKa, a TaKXKe
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3JJ0POBBIO M MPUPOTHOMN
cpene. Peanmsyercss xumuueckoe 00Opa3OBaHHE YYANIUXCSA CPETHEH IITKOJIBI
cpelncTBaMHu  ydeOHOro mpeaMmera «XHMHS», COACPKAHUE M TOCTPOCHHUE
KOTOPOT'O OMpPENEICHBI B MporpaMMe ¢ y4€TOM CHElM(DUKH HAYKU XUMHH, e€
3HAYCHHMS B MO3HAHHUH MPHPOJIBI K B MATCPUATBHOM KU3HU O0IIECTBA, a TAKIKE
¢ y4éroM oOmUX IeJeii W TPUHITUIIOB, XapaKTCPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpEIHEro ooOmero oobpa3oBaHusi B Poccuiickoit
Oenepanuu. Tak, Hanpumep, npu (GOPMUPOBAHUH COMCPIKAHUS MpPEIAMETa
((XI/IMI/IH» y‘ITCHI)I cne)ly}oume IIOJOXKCHHUA O cneumbnke U 3HAYCHUU HayKI/I
XUMUH.

XUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MIPaeT OCOOYIO pOib B
COBPEMEHHOW IMBIIM3AIMHM, B CO3JaHUM HOBOW 0a3bl MaTepHaJIbHOM
KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B (JOPMHUpPOBAHHME PAIMOHAIBLHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHWE IIEJIOCTHOIO TIPEACTaBICHUS 00
OKpY)KalollleM MHpe KaKk O EIMHCTBE MPUPOABI U HYeJIOBEKa, KOTOpOe
¢dbopMupyercss B XMMUHM Ha OCHOBE IOHMMAaHUsI BEIIECTBEHHOI'O COCTaBa
OKpY’KaIOIIEer0 MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHHEM BEIECTB,
UX CBOMCTBaMH U BO3MOXKHBIMH 00JIACTSMH MPUMEHEHUSL.

TecHO B3aMMOIEHCTBYS C APYIrUMH €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOW YacThbl0 MHUPOBOW KYIbTYpPBI, HEOOXOIUMBIM YCIOBHEM
YCIIEIIHOTO TPYyAa W KU3HH Kaxaoro wieHa obmectBa. CoBpeMmeHHas
XAMHA KaK Hayka CO3WJaTeNbHas, KaK HayKa BBICOKMX TEXHOJOTHIM
HaIpaBJieHa HA pelIeHHWe TI00ATBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BHUTHSL
YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOW, MHILEBOM, 3KOJIOTMYECKON
0€30IacHOCTH M OXPaHBI 3I0POBBS.

B cootBerctBum ¢ obummu nensmu u npuHmunamMu COO comeprkanue
mpeamera «Xumus» (10—11 kmaccel, 0a30BBIA  YpOBEHb H3YUCHHSA)
OPHUECHTHPOBAHO TIPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO IOITOTOBKY
oOygaromuxcs, HEOOXOAMMYI0 WM IS BBIPAOOTKA MHPOBO33PEHUECKIX
OPHUECHTHPOB, YCIICITHOTO BKJIIOYEHHS B JKH3HBb COIMYMa, IPOAOIDKCHUS
00pa3oBaHUs B pa3IMYHBIX OONACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C
XAMUEH.

CocTaBisIIOIIUME  TIpeiMeTa  «XUMUS»  SIBISTIOTCS  0a30BBIE  KyPCHI —
«Oprannueckas xuMusD» U «OOMmas ¥ HEOpraHWYecKas XUMU), OCHOBHBIM
KOMIIOHCHTOM COJIEpKAHHUS KOTOPBIX SBIISIFOTCS OCHOBHI 0a30BOM HAyKH:
CHCTeMa 3HAHWHA 10 HEOPTraHWYeCKOH XWMHUHM (C BKJIIOUCHHEM 3HAHWHA U3



obmiel XuMuKM) W opraHudeckoil xumuu. dopMmupoBaHWE TAHHOK CHCTEMBI
3HAHWH TIPU U3YYEHHWHU TNpeaMeTa o0ecIieunBaeT BO3MOKHOCTH PacCMOTPEHUS
BCET0 MHOT000pa3ysi BEIIECTB Ha OCHOBE OOLIMX MOHSATHH, 3aKOHOB M TEOPH
XUMMU.

Crpykrypa conepkanust KypcoB — «Opranndeckass xuMusi» U «OOmas u
HeopraHuyecKas XUMHUs» c(hOpMHUPOBaHA B IIPOTPaMME HA OCHOBE CHCTEMHOT0
MoAX0Aa K M3YYEHHIO y4eOHOro MaTepuana M OOYyCIOBJIEHa HCTOPUYECKH
00OCHOBaHHBIM pa3BUTHEM 3HAaHWH Ha ONPEAENEHHBIX TEOPETUUECKHUX
ypoBHAX. Tak, B Kypce OpraHM4ecKoil XMMHH BeIeCTBa pacCMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOPUU CTPOEHMs OpPraHWYECKHX COEIMHEHHUH, a Takxke
Ha ypOBHE CTEPEOXMMUYECKHUX M 3JIEKTPOHHBIX IPEACTaBICHUI O CTPOEHHHU
BemlecTB. CBesieHHs1 00 M3y4aeMBbIX B Kypce BELIECTBaX NAalOTCS B Pa3BUTHH —
OT YIJIEBOAOPOJOB 1O CIOXKHBIX OHOJIOTMYECKH aKTHBHBIX COEIAMHEHHH. B
Kypce OpraHHYeCKOH XHUMHM TMOJY4YaroT pa3BUTHE CHOPMHUPOBAHHBIE B
OCHOBHOHM IIIKOJIE TEPBOHAYAJIbHBIE MPEACTABICHUS O XHMUYECKOHW CBS3H,
KJ'IaCCI/I(bI/IKaIlI/IOHHBIX Mpu3HaKax BEHICCTB, 3aBUCUMOCTHU CBOICTB BCHICCTB OT
UX CTPOEHUS, 0 XUMHUYECKOI peaKIuH.

IToq HOBBIM yIJIOM 3peHus B mpeaMere «XuMus» 0a30BOro ypOBHSA
paccMaTpHUBaeTCs U3Y4EHHBI B OCHOBHOM LIKOJI€ TEOPETUYECKUN MaTepuai U
(bakToNOrMYEeCKUe CBEIEHMs O BEIIeCTBaX M XUMHYEeCKOoW peakuuu. Tak, B
YacTHOCTH, B Kypce «OOm@as M HeopraHmueckas XHMHUSD» y4aIlUMCS
IIPENOCTABIIAETCA BO3MOKHOCTb OCO3HATH 3HAYEHHE NIEPUOJUIECKOTO 3aKOHA C
OOLIETEOPETUYECKUX M METONOJIOTMYECKMX IIO3MIMH, TiIyOxe MOHATbH
HCTOPUYECKOE H3MEHeHHe (YHKIMHA 3TOro 3aKoHa — OT oboOmaromen 10
OOBSCHSIOLICH U TPOrHO3UPYIOLICH.

Enunas cucreMa 3HaHUI 0 BXXKHEHIIMX BEILECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBAaX U NPUMEHEHUH, 4 TAKXKE O XMMHUYECKUX PEAKLUAX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSIX MPOTEKaHUs aomoiHseTcs B kypcax 10 m 11 kmaccoB
JJIEMEHTAMHU COJEP KAaHUSA, UMEIOIMUMH KYJIbTYPOIOTHYECKAN U IPUKIATHON
XapakTep. OTH 3HaHHA CIIOCOOCTBYIOT NOHMMAHHIO B3aMMOCBSI3H XHMHH C
JpPYTMMH HAayKaMH, PacKpbIBalOT €€ pojb B [IO3HABATENBHON U NPAKTUYECKON
JEATEIILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKECHHUS K IPOIECCY
TBOpUECTBA B O00OJACTH TEOPUM U TIPAKTUYECKHX TIPHJIOKECHHH XHMUH,
MIOMOTAOT BBITYCKHUKY OPHEHTHUPOBATHCSI B OOLIECTBEHHO M JINYHOCTHO
3HAYUMBIX TpOOIEMax, CBS3aHHBIX C XWUMHEH, KPHUTHUECKH OCMBICIMBATH
nHpopManuioo W TPUMEHATh, €€ JUId TIONONHEHHWS 3HAHUM, peIIeHUs
HMHTEJUIEKTYaJdbHbIX M JKCIIEPHMEHTAIIBHBIX MCCIENOBATENBCKUX 3ajad. B
LIETIOM COJepKaHue ydeOHOro mpeaMera « XUMUs» TaHHOTO YPOBHS M3YdCHUS
OPHEHTHPOBAHO Ha ()OPMUPOBAHUE y YHALNIUXCS MHUPOBO33PEHUECKONH OCHOBBI
JUIl TIOHMMaHUS (HUIOCOPCKUX HIAEH, TaKWX KaK: MaTepHUalIbHOE EIWHCTBO
HEOPraHUYECKOT0 U OPTaHHYECKOr0 MUPa, 00YCIIOBICHHOCTh CBOWCTB BEIIECTB
HX COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTb MPUPOAHBIX SIBICHUHN ITyTEM
SKCTIEpUMEHTa ¥ pelIeHHWs IPOTHBOPEYMH MEXIy HOBBIMH (akTamMu wu
TEOPETUYECKUMH MPEANOCUIKAMH, OCO3HAHUE PpOIM XHMUHM B PEIICHUU
9KOJIOTHYECKUX NpoOJIeM, a Takke MpodseM cOepexeHus SHEPreTUIecKUX



PECYpPCOB, CHIPbSI, CO3aHUS] HOBBIX TEXHOJIOTMH U MaTE€PHUAJIOB.

B nmnnane pemeHus 3agad  BOCHMTAaHMSA, pPa3BUTUS U COLUAIN3ALUN
o0ydJaromuxcst NPUHATHIE MPOrPaMMOM TTOIXOBI K ONPEETICHUIO COAEPKaHUS
U TIOCTPOEHHMS TIPEAMETa TIpEeAyCMaTpUBAIOT (OPMHUPOBAHME Yy YJalIUXCs
YHUBEPCAJbHBIX Y4eOHBIX JAEHCTBHIA, HMeEIOmUX 0a3oBoe 3HAYCHUE IS
Pa3MYHBIX BUJIOB JIESATENLHOCTH: PpEIIeHUs] MpoOieM, IOMCKa, aHau3a W
o0pabotkn  uH(MOpManWHM, HEOOXOAMMBIX JUISi TNPHOOPETEHHUS  OIbITa
MIPAKTUYECKON U HCCIEN0BATEIbCKON NESTEIbHOCTH, 3aHMMAIOLIEH BakKHOE
MECTO B IIO3HAHUU XUMUH.

HNEJIN U 3AJAYU YUEBHOT' O ITPEJIMETA
«XHUMMUS»

B npakTtuke mpemnonaBaHusT XUMHH KaKk B OCHOBHOW, TaK W B CpEAHEH
LIKOJIe, TIPU ONpEeNIeNeHNH COoJIepKATEeNbHON XapakTepUCTUKHU IeJeld U3ydeHus
npeamMmera HanpaBJICHUEM HepBOCTeHCHHOﬁ 3HAYUMOCTH TpaJUuIIMOHHO
npusHaércss (OPMUPOBAHHE OCHOB XHMMHYECKOH HAyKM Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUSI, NPAKTUUYECKON EATETbHOCTH YEeNIOBEKa U KaK
OJHOTO U3 KOMIIOHEHTOB MUPOBON KyIbTYpbl. C METOANYECKON TOUKH 3PEHUS
TaKOM MOJXOJA K ONpEAETICHUIO IIeJiel M3ydeHHs MpeaMeTa SIBJISIETCS BIIOJIHE
OIIPaBJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs INIaBHBIMM LIEISAMHU M3YydEHUs IIpeAMeTa
«XuMHsD B CpeHEH LIKOJIe Ha 0a30BOM YPOBHE SIBJISIFOTCS:

(bopMUpOBaHHE  CHUCTEMbl  XMMHYECKMX  3HAHUM  Kak  BaKHeHIen
COCTaBJIAIOILEH €CTECTBEHHO-HAYYHOM KapTHHbI MHMpa, B OCHOBE KOTOPOH
JIeXAT KIIOYEBbIe MOHATHUA, (QyHIaMEHTaJbHBIE 3aKOHBI U TCOPHU XUMUH,
OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE W IMOHHUMAaHHE CYLIHOCTH IOCTYITHBIX
00001eHniI MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C MCTOpHei
UX Pa3BUTHA U CTAHOBJICHHUS;

(opMHUpOBaHHE U PAa3BUTHE NPEACTABICHUI O HAyYHBIX METOZAX MO3HAHUA
BEIIECTB M XHMHYECKHX pPEaKUuid, HEOOXONMMBIX ISl HPHOOPETEHHUS
YMEHHH OpPHEHTHPOBATHCS B MHPE BEUIECTB M XHMHUYECKHX SIBICHHH,
HMEIOLINX MECTO B IIPUPOJIE, B MIPAKTHUECKON M MTOBCETHEBHON JKNU3HH;

pa3BUTHE YMEHHUH M CIOCOOOB NEATEIHHOCTH, CBSI3aHHBIX C HAOIIONCHUEM U
OOBACHEHMEM XHMHYECKOIO 3KCIEPHUMEHTa, COOIIOIEHHEM  IpPaBHII
6e30macHOro oOpaIeHus C BEIIeCTBAMHU.

Hapsiny ¢ aTim copepxarenbHas XapakTepHUCTHKa IIeIed U 3a/1a4 HU3ydCHHS
IpeAMeTa B IpOrpaMMe yTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUH C
HOBBIMH IIPHOPUTETAMH B CHCTEME 00IIero cpearero oopasopanus. Ceromas B
NPENOIaBaHNM XUMHM B Oonblneil cremeHW oOTHAETCS MPENNOYTCHHE
MIPAaKTHYECKOM KOMITIOHEHTE COJEpXaHWsl OOYydYCHMs, OPHUCHTHPOBAHHOW Ha
MIOATOTOBKY BBITYCKHHWKA IIIKOJBI, BIAACIOMIET0 HE HAOOpOM 3HAHUH, a
(YHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CITIOCO0aMH M YMEHHUSIMH aKTHBHOTO
MOYYeHHs] 3HAHUM M TPUMEHEHUS] NX B PEATHHOM JKM3HM JUIS PEIICHUS
MIPAaKTHYECKUX 3a7ad.



B oT0if CBA3M TpH M3YYCHHH MpeaMeTa «XHUMUS» JIOMHHHPYHOLIEe
3HAYCHHUE MPHOOPETAFOT TAKKHE LIS U 33a]a4H, KaK:

amanTtands OOyYarolMXcsi K YCJIOBHSAM JWHAMHYHO Pa3BHBAIOIIETOCS MHPA,
(bopMHpOBaHHE HHTCIUICKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTEIBHOMY  IMPUHATHIO
IPaMOTHBIX PElICHHH B KOHKPETHBIX HU3HCHHBIX CHTYaIUsIX, CBI3aHHBIX C
BEIIIECTBAMH U UX MPUMCHECHHEM;

dopmupoBaHHe Yy OOYYAIOIIMXCS  KIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIICTCHIMI), WMEIONIMX YHHUBEPCAbHOEC 3HAUCHHE [UIS Pa3IUYHBIX
BHJIOB JICATEIIEHOCTU: PEIICHHs MPOoOJieM, TOKMCKa, aHamu3a U 00paboTKU
uHbOpMAINK, HEOOXOMUMBIX Ui MPUOOPETEHHs OIbITA JACSITENHHOCTH,
KOTOpas 3aHUMAET BAKHOE MECTO B MO3HAHUK XUMHUH, & TAKKE JUIS OLCHKH
C TIO3UIUHA SKONOTMYECKOil Oe30MacHOCTH XapaKTepa BIIHMSHHUS BEUISCTB U
XUMHYECKHX TIPOIIECCOB Ha OPraHM3M YEIOBEKa U MPUPOIHYIO CPEeLy;

pa3BUTHE TMO3HABATENBHBIX WHTEPECOB, HHTEIICKTYAIbHBIX W TBOPUYECKHX

CcrocoOHOCTEH 00y4arOMIMXCs: COCOOHOCTH CaMOCTOSITENHLHO MPHOOpETaTh

HOBBIC 3HAHUA 110 XUMUU B COOTBETCTBUU C KU3HCHHBIMU l'IOTpe6HOCT$[MI/I,

HCTI0JIB30BaTh COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie TEXHOJOIuu JI1 IIOUCKa U

aHanM3a y4eOHOW U HAYYHO-TIOMYJSPHOH HMH(OPManuM XUMHYECKOTO

CONlepIKaHus;

(bopMHUpOBaHHE U PA3BUTHE Yy O0YYAIOLINXCS ACCOLUATHBHOTO U JIOTHYECKOr0
MBIIUICHUS, HAONIOAATENbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpBIE
0COOEHHO HEOOXOOWMBI, B YaCTHOCTH, IPH IIAHMPOBAHMU U IPOBEAECHUU
XMMHYECKOr'0 SKCIIEPUMEHTA;

BOCIIUTaHHE y oOy4amoumxcs YOSKAEHHOCTH B  TyMaHHCTHYECKOM
HANPaBJICHHOCTH XHMHH, €€ Ba)XKHOH pOIM B PELICHHH IJI00AIbHBIX
npobieM panMoOHaIBEHOTO TPUPOAOIIOIH30BAHMS, TIOITOJIHEHHU S
JHEPreTHYECKHX PECypcoB M COXPAaHEHHS MPUPOAHOTO pPAaBHOBECHS;
OCO3HAHUS HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHUS K IPHPONE M CBOEMY
3[0POBBIO, a TAaKXKE MPHUOOPETEHHs OIbITa HCIIONB30BAHUS ITOTYYEHHBIX
3HaHWUH U1 NPUHATUS TPaMOTHBIX PELICHHWI B CHTYallMsAX, CBSI3aHHBIX C
XUMHYECKUMH SBJICHUAMH.

Henn w 3amaum m3ydeHHs npeaMeTa «XHMHS» IOTYUHIH ITOAPOOHYIO
METOAMYECKYI0 HHTEPIPETali0 B paslene nporpammbl «llmaHupyemble
pe3yabTaThl OCBOSHHWS IpexMeTa», Onarojaps dYeMmy oO0ecledeHo 4YETKoe
NpeICTaBlIeHHe O TOM, KaKHe 3HAHWS U YMEHHS MMEIOT MPSIMOE OTHOLICHHE K
peanu3anuy KOHKPETHOW LIENH.

MECTO YYEBHOT' O IPEJIMETA «XUMHU51» B
YYEBHOM IIVIAHE

B cucreme cpegnero oOmero obOpa3oBaHHsS «XHMUs», H3ydaemas Ha
6a30BOM YpOBHE, ITpHU3HaHA 00S3aTENBHBIM YIEOHBIM MPEIMETOM, BXOISIINM B
cocTaB npeaMeTHoH obnact «EcrecTBeHHbIE HAYKM». Y4eOHBIM INTAaHOM Ha e
n3ydenue orBeeHo 70 yueOHbIX yacoB, 1o | yacy B Henemo B 10 n 11 ximaccax



COOTBETCTBEHHO. B TeMaTHUeCcKOM IUIAHHUPOBAHUU YKa3aH Pe3epB y4eOHOro
BpPEMEHH, KOTOPOE PEKOMEHIYETCS IS peanu3aliiid aBTOPCKHUX TOIXO/0B TI0
HCIIONB30BAaHUIO Pa3HOOOPa3HbIX (HOPM OpraHU3alMy yIeOHOTO Mporecca.

IHJIAHUPYEMBIE PE3VJIBTATDI
OCBOEHMSA YYUEBHOI'O IIPEJIMETA
«XHUMMUSA»

®I'OC  ycranaBmuBaer TpeOOBaHUS K  pe3ysbTaTaM  OCBOCHHS
00y4alomUMHUCA TIPOrpaMM CPeIHEero oOmero oOpa3oBaHUS (JIMYHOCTHBIM,
MeTanpeJMETHBIM M TpeAMETHBIM). HayuHo-mMeToanveckoil OCHOBOW st
pa3paboTKu IUIAHUPYEMBIX pE3YJIbTATOB OCBOCHHS IPOrPaMM  CPEIHEro
o011ero o0pa3oBaHus ABILETCA CUCTEMHO-/IESTEIbHOCTHBIN MOAXOL.

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CUCTEMHO-ACATCIIbBHOCTHBIM TIOJAXO0/I0OM B CTPYKTYpPEC
JINYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IIpeaMeTa «XHMHs» HA YPOBHE CPEIHErO
0011ero 00pa3oBaHust BbIJIEICHBI CIEIYIOIINE COCTABIISIONIIE:
oco3HaHHe OOy4aloUIMMHUCS POCCHUIICKOM TIpa)KJaHCKOW HACHTUYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH M CaMOOIIPE/IEIICHHUIO;
HaJIM4YHe MOTHBALUH K 00y4EHHIO;

LieJIeHAIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIOEHHH JINYHOCTH Ha OCHOBE

KJIFOUEBBIX IEHHOCTEH U MCTOPUYECKUX TPAIULINii 6a30BOM HAYKH XUMHH;
TOTOBHOCTH M CIHOCOOHOCTh OOYyYalOIIMXCS PYKOBOACTBOBATHCS B CBOEH

JEATEIBHOCTH  LEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMHM,  IPHCYIIUMHU

LETIOCTHOM CHCTEMe XUMUYECKOr0 00pa30BaHuUs;

HaJIMYUe MPaBOCO3HAHMS 3KONOMYECKOM KyJIbTYpPBl M CIIOCOOHOCTH CTaBUThH

LIEJTH U CTPOUTH KU3HEHHBIE TUIaHBI.

JImyHOCTHBIE pe3yabTaThl OCBOSHMS MpenMera «XHUMUs» JOCTHIaloTCsl B
eIMHCTBE Y4JeOHOH M BOCHHTATENbHON JesTenbHocTH OpraHmzanuu B
COOTBETCTBMM C T'yMAaHUCTUYECKHMH, COLMOKYJIbTYPHBIMH, JyXOBHO-
HPaBCTBEHHbIMH IIEHHOCTSIMH U HACAIAMH POCCHHCKOTO T'PakKJaHCKOTO
obImecTBa, NPUHATHIMH B OOLIECTBE HOPMAMU W NpaBWIaMH [OBEICHMUS,
CHOCOOCTBYIOIIMMM ~ TIPOIECCaM  CaMOIO3HAHWS,  CAMOpa3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJICHHS JIMYHOCTH 00YyJaOINXCSl.

JImgHOCTHBIE pPE3yAbTATHl OCBOCHMS TpeaMeTa «XHUMHS» OTpaXkaroT
c(hOpMUPOBAHHOCTH OIBITA MO3HABATENFHONH M MPAKTHYECKOH AEATETHHOCTH
o0ydJaromuxcs 1Mo peaan3aniy IPUHATHIX B 00IIECTBE ICHHOCTEH, B TOM YHCIIE
B JaCTH:

1. I'paxaaHCKOr0 BOCIMTAHUSA:
OCO3HaHUA O6y‘IaIOHII/IMI/IC$I CBOUX KOHCTUTYHMOHHBIX IIPaB U 06$I3aHHOCTCI71,
YBa)KEHM K 3aKOHY M IIPaBOIIOPLIKY;



NPEACTAaBICHUS O COLMAJIbHBIX HOPMax M MpaBHIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JIEATEIFHOCTH IPU CO3JaHUH YIeOHBIX
MIPOEKTOB, PEIICHNH Y4eOHBIX M IT03HABATENbHBIX 3a7a4, BBITIOIHEHUH
XUMHMYECKUX SKCIEPUMEHTOB;

CHOCOOHOCTH TIOHMMaTh M IPUHAMAaTh MOTHBBI, HaMEpEHHs, JIOTHKY |
apryMeHTbl ApYrMX TP aHajJIW3€ pa3UYHBIX BHIOB  y4eOHOM
JeSTENbHOCTH;

2. HanI/IOTI/I‘IeCKOFO BOCIIMTAHUA:

LIEHHOCTHOTO OTHOILIECHHUA K MCTOPUYECKOMY U HAydHOMY HAaCIEIUIO
OTE€YECTBEHHON XUMUH;

YBaXEHUsI K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUU M TIPAKTUYECKOTO
NIPUMEHEHHUS XHUMUHU, OCO3HAaHUS TOrO, 4YTO JAOCTWKEHUS HAYKH €CTh
pe3yNbTaT JUIMTENbHBIX HaOMI0AEHUH, KPOIIOTIMBBIX JKCIIEPUMEHTAIBHBIX
IIOMCKOB, ITIOCTOSIHHOI'O TPYyZa Y4E€HBIX U IPAKTUKOB;

UHTEpeca U [T03HABATEIbHBIX MOTUBOB B IOJIYYEHHH U MOCIENYIOLIEM aHAJIN3E
UH(OPMALIMM O TEPEIOBBIX JOCTMKEHHSIX COBPEMEHHOH OTEUeCTBEHHOM
XUMUY;

3. IlyX0BHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, 3TUIECKOrO TIOBE/ICHHUS;

CIIOCOOHOCTH OLICHUBATH CUTYAlMH, CBS3aHHbBIE C XUMHUYECKUMU SIBICHUAMH, U
[IPUHUMATh  OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OILICHUBAThb CBOE IOBEJCHUE M IOCTYNKH CBOMX TOBapHIIEH C
MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO-3HAHME IIOCIEICTBUH
9THX MOCTYIIKOB;

4. ®opMupoBaHH KYJbTYPbI 310POBbSI:

NOHMMAaHUS LEeHHOCTeH 310poBoro u 0Oe3omacHOro oopasza >KU3HH;
HEOOXOAMMOCTH  OTBETCTBEHHOTO  OTHOIIEHHS K  COOCTBEHHOMY
(GU3UYECKOMY U ICUXUYECKOMY 37I0POBBIO;

cOONfONIeHNsT TpaBWI OE30MacHOr0 OOpaIleHusi C BEIeCTBaMH B OBITY,
MOBCEIHEBHOM KM3HU U B TPYAOBOH AEATENBHOCTH;

MOHUMAaHU IEHHOCTH TPaBWi HHIUBHIYaJbHOTO W  KOJJIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYaLMsX, YTPOXKAIOUIUX 37J0POBBIO M JKU3HU
JIO/IE; OCO3HAHUS TIOCIEACTBHM W HENPHATHA BPETHBIX MPUBBIYEK
(ynotpeOGeHust amKorons, HapKOTUKOB, KypeHHs);

5. TpyaoBoro BOCIMTAHMS:

KOMM YHHKaTUBHOM KOMIIETEHTHOCTH B yueOHO-HCCIIeI0OBATENCKOM
JCATCIIBHOCTH, 06HICCTBCHHO HOHGBHOﬁ, TBOp‘IeCKOﬁ U JApyrux BHAAX
JACATCIIBHOCTH,

YCTAHOBKH HA AKTUBHOC Y4aCTUC B PCHICHUU MPAKTUYCCKUX 3a1a4 COIIPIaJ'IBHOfI
HaIlpaBJICHHOCTU (B paMKax CBOCTro Kjiiacca, IIIKOJ'ILI);



HHTEepeca K MPAaKTHYECKOMY H3YYCHHIO TPOdeccuil pa3iudHoOro pona, B TOM
YHCIIe HA OCHOBE MPUMEHEHHUS NPEMETHBIX 3HAHHH 10 XHMHH;

YBaXXCHHUS K TPYAY, JIOIIM TPYAA U pe3ylIbTaTaM TPYJOBOM JESTCITbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYalIbHOH TpPacKTOPUH
oOpa3oBaHus, Oyaymed mpodeccHn W pealiM3allid  COOCTBEHHBIX
KU3HCHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XMMUH, HHTEPECOB U MOTPEOHOCTEH 00IIIEeCTBa;

6. IK0JIOTHYECKOT0 BOCITUTAHNS

9KOJIOTMYECKH 11e1eCO00pa3HOr0 OTHOIIEHHS K NPHPOJE, KaK HCTOYHUKY
CyIIECTBOBaHMS )KU3HU Ha 3eMiie;

MOHUMaHHS TJI00AJBHOIO XapakTepa OSKOJOTMUECKHX TPOoOJIeM, BIMSHUSI
SKOHOMMYECKHX TPOLECCOB Ha COCTOSHHE NPUPOAHOM U COLMANBHOM
cpepl;

0CO3HaHHs HEOOXOANMOCTH UCTIONB30BAHMS JOCTHIKEHHH XUMUH ISl PEILICHUS]
BOIIPOCOB PAllMOHATIBHOTO ITPUPOONOIb30BAHNUS;

AKTUBHOTO  HENPUSTHS  JEUCTBUM, MPUHOCALIMX BpEN  OKPYKaIOLIEH
NPUPOIHOM  cpeae, yMEHUsT  NPOTHO3MPOBATh  HEONATONPHSTHHIC
JKOJIOTUYECKUE  TIOCJIEICTBUS  NPEANPUHUMAEMBIX  JECUCTBUH U
IIPEeNOTBpaLaTh UX;

HaJIM4YMs Pa3sBUTOTO JKOJIOTMYECKOTO MBIIIICHUS, DKOJIOTHYECKOW KYIbTYpBI,
ONbITA  JAEATENIBHOCTH  JKOJIOTMYECKOM  HANpaBICHHOCTH,  yMEHHs
PYKOBOICTBOBAaTbCSI MMM B IO3HABATENIBHON, KOMMYHHMKATUBHOW U
COLIMAJIBHOW NPaKTHKE, CHOCOOHOCTH M YMEHHS aKTUBHO IIPOTHBOCTOSTH
uzaeosoruu xemohoouwu;

7. LleHHOCTH HAYYHOI'0 IO3HAHUSL:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAYKH U OOLECTBEHHOU NPAaKTHKY;

NOHMMAaHUA CHeIM(UKA XUMUM KaK HAyKH, OCO3HaHUS €€ pomu B
(OpMHUPOBaHMM  PALMOHAIBHOIO HAYYHOTO  MBIIUICHHS, CO3/JaHUH
LETIOCTHOTO TIPEACTaBIECHUA 00 OKpYKAalomleM MHpEe KaKk O EIWHCTBE
NPUPOABl M HYEJIOBEKAa, B TO3HAHMHM HPHUPOAHBIX 3aKOHOMEPHOCTEH H
peLIeHNH MpoOieM COXpaHEHHs IPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH TSI COBPEMEHHOHN IIIBILTH3AIIIH:
B €€ T'YMAaHMCTUYECKOM HAIPaBICHHOCTH W BaXHOM pPOJIM B CO3AAHUU
HOBOI 0a3pl MaTepHaIbHOW KYIBTYPHI, PEIICHWH TI00ANBHBIX IMPOOIeM
YCTOWYMBOIO pPa3BUTHSI YEJIOBEYECTBA — CHIPbEBOM, HSHEPrETUUYECKOM,
MUIIEBOM M 3KOJNIOTMYECKOM O0€30MacHOCTH, B Pa3BUTHM MEIWIMHBI,
o0ecreueHNH yCIOBHH YCIIEIIHOTO TPyJda M 3KOMOIMYecKH KOM(OPTHOH
KHM3HN Ka)KAOT0 WIeHa 00IIeCTRa;

€CTECTBEHHO-HAYJYHOH TpPaMOTHOCTH: TIOHMMAaHMs CYIIHOCTH METOJO0B
TO3HAHMS, WCIIONB3YEeMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
HCTIONB30BATh IOTy4aeMble 3HAHUWS JUIS aHaIn3a W OOBSICHEHHWS SIBICHUI
OKPY’KaIOLIET0 MUpPA U MPOUCXOJAIINX B HEM M3MEHEHHH; YMEHUS JENnaTh
00OCHOBaHHBIE 3AKITIOYEHUs] HA OCHOBE HAyYHBIX (DAKTOB M HMMEIOLIMXCS



JIAHHBIX C [IEJIBIO TTOJYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH  CaMOCTOSTENIFHO ~HCIIOIB30BaTh XMMHYECKHE 3HAHMS IS
pemieHus mpo0ieM B peabHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO M UCCIIE0BATENBCKOMN JIEITEIbHOCTH;

TOTOBHOCTH ¥  CHOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHMIO U
camM000pa30BaHMIO, K aKTUBHOMY IIOJy4E€HHIO HOBBIX 3HAHUH 10 XMMUH B
COOTBETCTBHH C KU3HEHHBIMHU IIOTPEOHOCTSIMY;

MHTEpeca K OCOOEHHOCTSIM TpyHa B paziIMYHBIX cdepax mpodeccrnoHanbHOM
JeSTEITLHOCTH.

METAINPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yiIbTaTbl OCBOSHUST Y4EOHOr0 MpeaMera « XUMUs Ha
YpOBHE cpemHero oOmiero oOpa3oBaHMS BKIIOYAIOT: 3HAYUMbBIE IS
(opMUpOBaHUST ~ MHPOBO33PEHHs  OOYYAIOMIMXCS — MEXIUCHHUILTMHAPHbBIE
(MexmpeaMeTHbie) OOIIEHaYYHbIE TMOHATHS, OTPAXKAMOUIME IIEIOCTHOCTD
Hay‘-lHOﬁ KapTUHbI MUpa U Cl'[e-LII/Iq)I/IKy METOAOB IMO3HAHUs, UCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, SHEPrus, SBICHUE, IPOIIECC,
CHCTeMa, HAay4HbI (aKT, MPHUHIHMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, HCCIelOoBaHMe, HaONIOJeHHe, W3MEpEeHHE, OKCIIEPUMEHT U 1p.);
yHHUBepcalbHble y4eOHble NeHCTBHA (II03HABAaTENbHbIE, KOMMYHHKaTHUBHBIE,
perynsTuBHbIe),  obecrnieuuBatoiye  (opMupoBaHue  (YHKIMOHAILHOMN
IPAMOTHOCTH W COLMAJIbHOH KOMIETEHIMH OOyYalomUXCs; CIHOCOOHOCTD
00y4aromuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCLUIUINHAPHEIE,
MHPOBO33pDEHUYECKHE 3HAHUS M YHHBEpCalbHbIC YyueOHBbIE IEeHCTBUS B
II03HABATEIbHON U COLMAJIBHOM PAKTUKE.

MertanpenMeTHsle pe3yabTaThl OTPaXKaroT OBJIAJICHUE YHHBEPCATbHBIMU
y4eOHBIMH TIO3HABAaTENbHBIMY, KOMMYHHKATHBHBIMH U  PErYISATUBHBIMH
JNEUCTBUSIMH.

Ognadenue  ynueepcanbHvIMu yueonvimu NO3HAEAMENbHBIMU
Oeiicmeuamu:

1. Ba3oBBIMH JOTHYECKHMH JAeHCTBHSIMH

CaMOCTOSATENFHO (POPMYIIUPOBAThH U AKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OHpCZleJIHTL OeiIim  OCATCIIBHOCTH, 3aaaBast HapaMCprI nu KpI/ITCpI/II/I nux
JOCTHXXCHUA, COOTHOCHUTH pe3YJIBTaTBI JCATCIIBHOCTU C IIOCTABJICHHBIMHU
LETSIMU;

HCIIOJIB30BaTh HpI/I OCBOCHHUHU 3HAHUU HpI/IéMbI JIOTHYCCKOI'0 MBIIIJICHUA —
BBIACIIATH xapaKTepHBIe HpI/IBHaKI/I OOHATUU | yCTaHaBJII/IBaTL nux
B3aNMOCBSI3b, HUCIIOJIB30BATh COOTBCTCTBYIOH.II/IC TIOHATHUA JIA O6’b§ICHeHI/IH
OTIENBHBIX (DAKTOB W SBIICHUH;

BBI6I/IpaTB OCHOBAHHS W KpUTCpHUU  JIA KJ'IaCCI/I(i)I/IKaIII/II/I BEIICCTB 158
XUMHUYECKUX peaKL{Hﬁ;

YCTaHaBJIMBATh MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY N3y4acMbIMHU
SIBJICHUAMM,



CTPOWTH JIOTHYECKUE PACCYXKACHUS (MHIYKTHBHEIC, JCAYKTHUBHBIC, IIO
AQHAJIOTHH),  BBIABIATH  3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBaeMBIX SIBICHUSAX, (DOPMYITHPOBATEH BHIBOJKI U 3aKITFOUCHHS,

MPUMEHSTh B TpOIECCEe MO3HAHUS HCIOJIBb3YEMblE B XUMHUH CHUMBOJIMYECKHE
(3HaKOBBIC) MoONENH, MPeoOpPa3OBEIBATh MOJCTBHBIC TIPEICTABICHUST —
XUMHYCCKUNA 3HAaK (CHMBOJ) 3JIEMEHTa, XUMIUYECKass OopMyIia, ypaBHEHUE
XUMHYECKOH pEaKkIMu — TPU PEIICHHH YYeOHBIX IMO3HABATCIBHBIX U
MPaKTUYECKUX 3a/1a4, MPUMEHATh Ha3BaHHBIE MOJIENIbHBIE MPEACTaBIICHUS
JUIsl  BBISIBJIGHHSI XapaKTEPHBIX MPHU3HAKOB HW3Y4aeMbIX BEIIECTB U
XUMUYECKUX peaKIni;

2. ba3oBBIMU HCCIEA0BATEILCKUMH JTeHCTBUSIMM:

BJ4JIeTh OCHOBAMH METOJOB HAYYHOTO MO3HAHHS BEIIECTB M XHUMHYECKHX
peakuuit;

(bopMyITUpOBATh IIENK U 33/1a4d UCCIEIOBAHMS, UCTIONb30BaTh MOCTABICHHbIC
U CaMOCTOSITENTBHO COPMYITHPOBAHHBIE BOMIPOCH B KAUECTBE HHCTPYMEHTA
INIO3HAHUA W OCHOBBI AJIs1 d)OpMI/IpOBaHI/IH TUIIOTE3bI IO IIPOBCPKE
MpaBUJIbHOCTU BbICKa3bIBAEMbIX Cy)l(}leHHﬁ;

BJIAACTH HaBbIKaMU CaMOCTOATCIILHOI'O  IIJIAHUPOBAHUA u MpOBEACHUA
YIEHHYIECKHX DKCIICPUMEHTOB, COBEPIICHCTBOBATH YMCHHUS HAOIOMATh 3a
XOIOM IIpolecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €ro  pesyibrar,
¢dbopMynrpoBaTh OOOOLICHUS M BBIBOJBI OTHOCHTENILHO JIOCTOBEPHOCTH
pe3yabTaTOB  MCCIEAOBAHMS, COCTABIATH OOOCHOBAaHHBIM OTYET O
NpoJieNIaHHON padoTe;

pUOOpeTaTh  ONBIT  YYEHHYECKOW  HMCCIEJOBATENbCKOW M MPOEKTHOM
JeATENbHOCTH, IPOSABIATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATENIBHOMY IIOMCKY METOOB peIIeHHs IPAKTHYECKHX 3aj1ad,
NPUMEHEHHIO Pa3JINYHbIX METO/IOB TIO3HAHHMS;

3. IIpuémamu pa6oTsl ¢ HHoOpMaIHeii:

OPHEHTHPOBAThCS B  Da3NUYHbIX HCTOYHHMKAX HH(opMammu (Hay4HO-
NOIYJSIpHAst ~ JIUTepaTypa XWMHYECKOrO  COZEp)KaHWs, CIpaBOYHEIC
mocobusi, pecypcel MHTepHeTa), aHATU3UPOBATh WHPOPMALINIO PA3IMIHBIX
BUJIOB U (hOPM NpEICTABICHHS, KPUTHICCKH OLIEHHBATH €€ JOCTOBEPHOCTD
U HETIPOTUBOPEYHBOCTD;

(GOpMyITUpOBaTh 3alpOCHl M NMPUMEHATh Pa3lUYHbIE METOABI NPU IOHCKE H
orbope WHpOpMAaMK, HEOOXOTUMOW IS BBIIONHEHHWsS YYEeOHBIX 3amad
ONpeaesIEHHOr O THIIA;

npHoOpeTaTh ONBIT HCIOJB30BaHHSA HH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH M Pa3JIMYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOATENIBHO ~ BBIOMpaTh  ONTUMaNbHYR0  (GOpMYy  NpelncTaBICHHS
nHpOpPMAUH (CXeMBI, TpaQUKH, TUATPAMMBI, TAOIUIBI, PUCYHKH H T. II.);
HCTIONB30BATh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA MPU PadOTE ¢ XMMUYECKOH
nHpopmanmei: NPUMEHATh ~ MEeXIpeaMeTHsle  ((pusndeckume U
MaTeMaTH4eckue) 3HaKh ©  CHMBOJBI, (opmynsl, abOpeBuatypsl,

HOMEHKIIATYpY;



WCIIONIB30BaTh M NPeo0pa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISJHOCTH.
Osnadenue yHUBEPCATLHHIMU KOMMYHUKAMUGHBIMU OTUCGUAMU:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHW TEMBI B XOJE IHajora W/Wiu
JIMCKYCCHH, BBICKAa3bIBATh WJEH, (QOPMYIUPOBATH CBOW MPEIJIOKEHHS
OTHOCHTEIJIFHO BBINIOJIHEHUS TIPETIOKESHHOH 3a/1a4H;

BBICTYNAaTh C TIPE3EHTAlUEel pe3y/NbTaToB MO3HABATENBHON AesTeIbHOCTH,
TIOYYEHHBIX CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUKAMH IIPH
BBINOJHEHUN XUMHYECKOTO OJKCIIEPUMEHTa, NPaKTHYECKOW paboTHl 110
WCCIICIOBAHHUIO CBOWCTB HW3Yy4aeMBIX BEILECTB, pPEAN3alUK y4eOHOro
npoekta M (QOPMYIHMPOBATH BBIBOABI MO pe3ylbTaTaM IPOBEIEHHBIX
WCCIIEeJOBAaHUH MyTEM COIVIACOBAHUWS TO3UIMH B XO/Ie OOCYKAEHHS |
oOMeHa MHEHHUSIMH.

Osnadenue yHUBEPCATILHOIMU PEYAMUGHBIMU OCICI-BUAMU:

CaMOCTOSITENILHO IUIAHMPOBATh W OCYIIECTBIISITH CBOKO T03HABATEIBHYIO
JeATENILHOCTD, ONpeeNsis e€ Heau U 3a/laud, KOHTPOJIMPOBaTh U M0 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEJIaraeMblid allTOPUTM JISHCTBHN MpH
BBITIOJIHEHUU Y4eOHBIX M MCCIIEIOBATENLCKUX 3aJ]iadu, BBIOMpaTh HamoOosee
3¢ PEKTUBHBIN CITOCO0 UX PEIIeHUS ¢ YYETOM MOJYYSHUS] HOBBIX 3HAHHH O
BEILIECTBAX M XMMHUUECKUX PEAKIHSX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JEATENbHOCTH Ha OCHOBE CaMOAaHAJIH3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

IlpenmeTHBle pe3yabTAaThl OCBOGHMS IPOTPaMMBI  CPEJHErO  OOLIEro
00pa3oBaHust IO XMMUK Ha 0A30BOM YPOBHE OPHEHTHPOBAHBI Ha OOecriedeHne
MPEUMYIIECTBEHHO 00I1e00pa3oBaTeIbHOW U OOLIEKYJIbTYPHON MOATOTOBKU
oOyuaronuxcs. OHM BKIIOWAIOT: cnerupuyeckue s yd4eOHOro mpenmera
«XUMHSD) HaydHbIE 3HAHHS, YMEHHS U CIIOCOOBI JEUCTBHH MO OCBOCHHIO,
UHTEpIpeTalid ¥ INpeoOpa3oBaHHWIO 3HAHWH, BHIBl JEATENBHOCTH IO
MOJTyYEHHIO HOBOI'O 3HAHHS M IPHMEHEHHIO 3HAHUH B PA3IMYHBIX y4eOHBIX H
peanbHBIX JKU3HEHHBIX CHTYallusiX, CBS3aHHBIX C XuMMHeH. B mporpamme
NpeIMeTHBIE pe3yIbTaThl IPEICTAaBICHBI 10 TOAaM H3yYeHHS.

10 KJIACC
IlpenmeTHBle pe3ysibTaThl OCBOCHHS Kypca «OpraHudeckas XHMHsD

OTpaXKaroT:

1)  cgopmuposannocme npedcmasnenuti: 0 XAMHYECKONW COCTABIISIOIICH
€CTECTBEHHO-HAyYHON KapTHHBI MUPa, POJIM XHUMHHU B ITO3HAHHUHU SIBJICHUH
npUponsl, B (OPMHUPOBAHMHM MBINUICHHS W KyIbTYpBl JIHMYHOCTH, €&
(YHKIIMOHANGHONH  T'PAaMOTHOCTH,  HEOOXOOWMOW  JUIsL  peIIeHHs
MPAaKTHYECKNX 3a/ad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/10pOBBIO M IPUPOAHOM CpEIE;

2) enadeHue CHCTEMOW XHMHYECKHX 3HAHHH, KOTOpas BKIFOYACT:



3)

4)

5)

6)

7)

8)

OCHOBOITOJIATAIOIIHE ITOHATHS (XUMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAS
o0oouKka aToMa, MOJEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHIATEIHHOCTS,
XUMHUYECKas  CBsI3b,  CTpyKTypHas  ¢dopmyna  (pa3BépHyras W
COKpamEHHas ), MOJIb, MOJSIpHAsT Macca, MOJISIPHBIA 00BEM, yriiepOIHbIH
cKeneT, (YHKUMOHAJbHAs TpyINa, pajauKajl, H30MEpus, HW30MepHI,
TOMOJOTMYECKUM  psAA, TOMOJOIH, YIJIEBOJOPOABI, KHUCIOPOA- U
a30TcojiepXKalllie COEANHEHMs], MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEANHEHNS ); TEOPUH U 3aKOHBI (TEOpHs CTPOCHHS
opranundeckux Bemects A. M. ByrnepoBa, 3akOH COXpaHEHHsI MacChl
BEIIIECTB); 3aKOHOMEpPHOCTH, CUMBOJIMYECKHH  S3BIK  XHMUH;
MHpPOBO33pEHUYECKHE 3HAHUSA, JIeKallMeé B  OCHOBE  IOHMMaHUS
MIPUYUHHOCTH U CHCTEMHOCTH XUMHYECKHX SIBJICHHH, (aKTOIOrMYecKUe
CBElIEHWSI O CBOWCTBax, CoOCTaBe, TONYy4EHHH ¥  0E30MacHOM
WCIIONIb30BAaHUN BAKHEWIIMX OpPraHMYECKMX BEIIECTB B OBITY H
MIPAKTUYECKOH EATETbHOCTH YETIOBEKa;

chopmuposanHocms yMeHull GbisIGsMb XapaKTepHbIe TPU3HAKH TTOHSITHH,
YCTAHABIMBAaTh MX B3aMMOCBSI3b, UCHOb308aMb COOTBETCTBYIOIINE
NIOHATHS TPU  ONUCAHUU COCTaBa, CTPOEHUs U  IPEBpALICHUN
OpraHUYeCcKUX COEUHEHUN;

chopMuposaHHoCms YMeHUll UCRONIb306aNb XUMIYECKYIO CUMBOITUKY JIJIsI
COCTaBJICHUSI  MOJNEKYISAPHBIX U CTPYKTYPHBIX  (pa3BEPHYTOMH,
COKpamEHHOM) (QOpMyNn  OpraHMYeCKHX BEIIECTB M  YpaBHEHH
XMMHUYECKUX PEaKLMH; u320maeiueams MOAEIHA MOJEKYI OpraHHYECKHX
BEIIECTB Ul WIIIIOCTPAIIMM HX XHMUYECKOrO M IPOCTPAHCTBEHHOI'O
CTPOCHHS;

copmMuposanHocmy  yMeHull  yCmMaHaeénueams — NPHHAIIIEKHOCTD
H3Y4EHHBIX OpPTaHMYECKHX BELIECTB II0 MX COCTaBy M CTPOCHUIO K
ompenenéHHOMY KJIaccy/TpyIIe COeANHEeHHH (YriaeBOgOpOIbl, KUCIOPOA-
U a30TCOAEPIKAINE COEAMHEHUS, BBICOKOMOJEKYISPHBIE COEAWHEHUS);
Odasamb UM Ha3BaHHA 1O cucteMatuueckoi HomeHkiatype (IUPAC), a
TaKKe IPUBOAUTH TPUBUAIBHbIE HA3BAHUS OTHEIBHBIX OPraHUYECKHX
BEIIECTB (3TWICH, NPONWICH, AalEeTHICH, OITWICHIVIMKOIb, TJIUIEPHH,
¢eHon, (GopMmanbpaerua, aneTatbIerul, MypaBbHHAs KHCIOTA, YKCYCHas
KHUCJIOTA, OJICMHOBAs KUCJIOTa, CTEApHMHOBAs KHCIIOTa, TIII0K03a, (QpyKTO3a,
Kpaxmall, [eJUTI0I03a, TTIHLHIH);

CPOpMUPOBAHHOCb  YMEHUsL Onpedeiamb BUIBl XUMHUYECKOH CBS3H B
OpPTaHWYIECKUX COETUHEHHAX (OMHApPHBIE U KPATHBIE);
chopmuposannocmes ymeHus npumeHsms TIOIOKEHHUS TEOPHUH CTPOCHUS
opraandeckux BemiectB A. M. ByriepoBa s oObSICHEHHST 3aBHCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBA M CTPOCHMS; 3aKOH COXPAHEHHS MacCChI
BEIIIECTB;

chopMuposaHHocms  yMeHUll  Xapakmepuszosams COCTaB, CTPOCHHE,
¢usnueckne W XUMHYECKHE CBOWCTBAa THNWYHBIX IPEACTaBHTENCH
Pa3NMYHBIX KJIACCOB OpPraHMYECKMX BeHIeCTB (METaH, S3TaH, OSTHJICH,
MPONWJIeH, aIleTwieH, OyraameH-1,3, wmermnOyraameH-1,3, OeH3om,



9)

10)

11)

12)

13)

14)

15)

16)

17)

METaHOJ, 3TaHOJ, STWIECHIVIMKOJIb, TJIMIEpPHH, (eHous, aneranbierun,
MypaBbUHAsT W YKCyCHas KHCIIOTBI, TJIFOKO3a, Kpaxmal, IIeJJIroIIo3a,
aMHUHOYKCYCHast KHUCIIOTA); WLIIOCMPUPOSams TEHETUYECKYI0 CBSI3b
MEXIy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIINX XMMHUECKHX PEaKLHUid C
WCIIONIb30BAaHUEM CTPYKTYPHBIX (OpMYIT;

cpopmuposanrocmy yMeHus Xapaxmepuzo8ambo WCTOYHUKHU
YIJIEBOJOPOJHOTO CBHIPhS (HE(Th, MPHUPOIHBIN ra3, Yroyb), CIIOCOOBI HX
nepepabOTKU U IPAKTUIECKOE IIPUMEHEHHE POAYKTOB IepepadoTKH;
chopmuposannocmes yMeHuti nposooUmMs BBIYHUCIECHHS 10 XMMHUYECKUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA HWCXOMHOTO BEIIECTBA WIIH
MIPOJYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OHOTO 13
HCXOJIHBIX BEUIECTB MU IIPOAYKTOB PEAKIIUHN);

chopmuposannocmos yMeHull 61adems CUCTEMOW 3HAaHUH 00 OCHOBHBIX
MeToJlaX HAy4YHOr'O ITO3HAHHS, WCIIONb3YeMBIX B XUMHHU TPU U3yYECHHH
BEIIECTB M XUMHYECKMX sIBIeHWH (HaOmiojeHWe, H3MepeHue,
9KCIIEPUMEHT, MOJICIIMPOBAHUE), UCNOIb306AMb CUCTEMHbBIE XMMHUUYECKHE
SHaHUA UIA TIPUHATUA peIHCHI/Iﬁ B KOHKPETHBIX XU3HCHHBIX CUTYyallUsX,
CBsA3aHHBIX C BCIIECTBAMU U UX IPUMCHCHUCM

copmuposannocmy  ymenuil  cobdmooams — npaguna  MOIb30BAHUA
XMMHUYECKOH TOCYAOH U J1a00paTopHBIM O0OpYAOBaHHMEM, a TaKXkKe
IpaBuiIa OOpalleHHs ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKLIUSIMHU IO
BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKHX OIIBITOB;

CHOPMUPOBAHHOCIb YMEHUU NIAHUPO8ATNL W 6bINOJHAMb XUMUYECKUH
9KCIIEPUMEHT (TIpEeBpallleHHs] OPTaHWYECKUX BEIIECTB NPH HarpeBaHMH,
HOJTy4eHHe PTHICHAa M HM3Yy4EHHE €ro CBOICTB, KaYeCTBEHHBIC PEaKIMU
OPraHMYECKUX BEIIECTB, JCHATypalys OCNKOB IPH HarpeBaHHUH, [IBETHBIC
peakiuy OeNIKOB) B COOTBETCTBHHU C NpaBWIAMH TEXHUKH O€30IMACHOCTH
npu  OOpallleHud C BEUIeCTBAMHU M JIabOpaTOPHBIM 000pPYIOBaHHEM,
npedcmasnAmy pe3ylbTaThl XUMHUYECKOT0 SKCIIEPHIMEHTa B (JopMe 3alnucu
YPaBHEHHH COOTBETCTBYIOIIMX PEAKIMH U (Popmyauposams BHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

CHOPMUPOBAHHOCb YMEHUL KPUMUYECKU AHATUSUPOBANb XUMHYECKYIO
WHPOPMAIINIO, TOIyJaeMylo U3 pa3HbIXx ucrouyHukoB (CMU, UnTepHeT n
ap.);

copmuposanHocmy  yMeHull  coomooams  Npasuad  YKOIOTHYECKH
1e7IecO00Pa3HOro MOBEACHNS B OBITY U TPYJOBOH AEATENBHOCTH B HEIAX
COXpaHEHHs CBOETO 3H0POBbS M OKPYXKAIOIIEH TNPUPOIHON Cpelbl;
0CO3HABAMHONIACHOCTh ~ BO3ACHCTBHS ~ HA  JKUBBIE  OPraHH3MEI
onpenenéHHbIX OpraHMYeCKHX BEIIECTB, IMOHMMAas CMBICI MOKa3aTels
[AK, nosacuams Ha mpuMepax COCOObI yMEHBIIICHHUS U MPEIOTBPAIICHI
WX BPEIHOIO BO3JIEHCTBHUS Ha OPTraHU3M YEIIOBEKa;

it o0y4arommxcss C OrpaHWYEHHBIMH BO3MOXKHOCTSIMH  3JI0POBBSL:
YMEHHE NPUMEHSATh 3HAaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX MO3HAHMS
BEIECTB U XUMHUYCCKHX SBIICHUIA;

JUISL CIIENbIX M CIAabOBHIIMX OOyJalomuXcs: yYMEHHE HCIIOIb30BaTh



penbedHO TOYeUHYIO cucTeMy oOo3Hauenui JI. bBpaiins mis 3amwcu
XUMHYECKUX (POPMYIL.

11 KJIIACC

Hpe].'[MeTHBIe PE3YJIbTAaTbl OCBOCHHA KypcCa «O6I.[Iaﬂ U HEOpraHU4CCKast

XUMUSD» OTPAXKAIOT:

1)

2)

3)

4)

5)

cghopmuposannocmes  npedcmagnenull: 0 XAMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYyYHOU KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUM SIBIICHUI
MpUPOABI, B (OPMHUPOBAHUM MBINUICHUS W KYIBTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBPHOM ~ TPaMOTHOCTH,  HEOOXOAWMMOW IS PCIICHHUS
MPAKTHICCKUX 3aad U DKOJOIMYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0pPOBBIO U TIPUPOTHOM Cperie;

6ladenue  CUCTEMOM  XMMHYCCKMX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOIIUE TTOHATHUS (XUMUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-,
d-a7eKTpoHHBIE OpOWTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIH
00BbEM, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIBHOCT, CTEICHb OKHCIICHUS,
XUMHYECKast CBsA3b (KOBAJICHTHAS, MOHHAsI, METAJUTHYECKAsi, BOJOPOIHAS),
KpUCTaJUIMUECKasi pelETKa, TUMbl XUMHYECKUMX PEaKUuil, pacTBOp,
SJIEKTPOJIUTBL,  HEMIEKTPOJIMTHI,  BJICKTPOJUTHYECKAss  JUCCOIMAIINS,
OKHCJIHTENIb, BOCCTAHOBUTEIb, CKOPOCTH  XHMHYECKOM  peakIliH,
XUMHYECKOE PaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHS 3JIEKTPOIUTHIECKOM
qucconyanuy, —nepuoaudyeckuit  3akoH [l Y. MenneneeBa, 3akoH
COXpPAHEHHUS MacChI BEIIECTB, 3aKOH COXPAaHEHHS U IpeBparie-

HUS DHEPTUH TPH  XUMHYECKHX  PEAKIHAX), 3aKOHOMEpPHOCTH,
CHUMBOJIHMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHHS, JeKallue B
OCHOBE IMOHUMAaHHS NMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SBICHUH,
(dakTomornvueckue CBEICHHS O CBOMCTBAX, COCTaBe, MONYyYCHHU
1 6€30ITaCHOM HCTIOJIB30BAHUN BaKHEHIINX HEOPTaHMUYECKHX BEIECTB B
OBITY M PAKTHYECKOH JIeITeIbHOCTH Y€I0BEKa;

chopmuposanHocms yMeHull Gbisl6siMb XapaKTepHbIe TPU3HAKH TTOHSITHH,
yCmaHasiueams WX B3aUMOCBS3b, UCHOIb308AMb COOTBETCTBYIOIINE
TIOHATHS TP OIIMCAHUH HEOPTAaHIMYECKIX BEIIECTB M UX MPEBPAIICHHIA;
CchoOpMUPOBAHHOCbL YMEHUL UCHOIb306AMb XUMHUYECKYI0 CUMBOJIUKY JUIS
cocraBieHuss (OpPMYNT BEIIECTB M YPAaBHEHHH XUMUYECKHX PEaKIH;
cucrematndeckyto HoMmeHKIatypy (IUPAC) wu TpuBHanbHBlE Ha3BaHUSA
OTJETBHBIX HEOPTaHMYECKUX BEIIECTB (YrapHBIA Ta3, YIJIEKHUCIBIA Tas3,
aMMUaK, TaméHasl U3BeCTh, Heralml€Hasi U3BECTh, IUTHEBAs COZA, MMUPUT U
7p.);

cghopmuposantocmes  ymMeHuli onpedeisims BAICHTHOCTh W CTETICHD
OKHCTICHUS XUMHUYECKUX JIEMEHTOB B COSIMHEHHUAX PAa3IMIHOTO COCTABA;
BHJ XUMHYECKOH CBS3W (KOBAaJlCHTHAs, WOHHAs, METaJUIHYecKasi,
BOIOpOMHAs) B COCAWHCHHSX; THN KPHUCTAIUIMYSCKOH  PEmIETKH
KOHKPETHOT'O BEILECTBA (aromHas, MOJIEKYJIApHAs, HOHHa,
MeTaJUTHYecKas); XapaKTep Cpeasl B BOAHBIX PAacTBOPAaX HEOPTaHUUECKUX



6)

7)

8)

9

10)

11)

12)

13)

14)

15)

COCIMHCHUI;

cpopmuposanHocmy  YMeHull  yCmMaHaenueamv — IPHHAJIEAKHOCTD
HEOpraHWYECKHX BEHIECTB II0 HX COCTaBy K  ONpeneNéHHOMY
KJIacCy/Tpymre COeAWHEHWH (IpoCThle BEIecTBA — METAUIBl U
HEMETaJUIbl, OKCHIbI, OCHOBAaHUS, KUCIOTHI, aM(pOTEpPHBIE THUIPOKCHIBI,
COJIH);

CchopMUpPOBaHHOCI  YMEHUL  PACKPbIeAmMsb  CMBICI  TIEPHOIUYECKOTO
3akoHa /I n. MenpneneeBa u JIEMOHCTPHPOBATH ero
CHCTEMAaTH3HPYIOILYI0, OOBSICHUTENBHYIO ¥ TPOTHOCTUYECKYO (DYHKIMH;
copMUposanHoCmy yMeHUll Xapakmepuzoeamsy SEKTPOHHOE CTPOECHHE
aTOMOB XHMHYECKHMX »d3JeMeHToB |—4 mepuonoB Ilepuognueckoit
CHCTEMBI XMMU4eckux anemMenToB J{. M. MenneneeBa, ncroab3ys MOHATHS
«S-, P-, O-37eKTpOHHBIE OpOUTANN», «IHEPreTUYECKHE YPOBHHY;
00bsCHAMb ~ 3aKOHOMEPHOCTM  M3MEHEHUs]  CBOWCTB  XMMHYECKHX
9JIEMEHTOB M UX COEJUHEHHH IO repuojaaMm u rpymnmam [lepuoaudeckoit
CUCTEMBI XUMHUYeCKHX 35ieMeHToB JI. 1. MeHneneeBa;
cpopmuposannocme  ymenuti  xapaxmepuzoéams (onuceieams) 00LIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX KIJIACCOB;
noomeepoicoams ~ CyIIECTBOBAaHHE  T€HETHYECKOHW  CBSI3M  MEXIY
HECOPTaHNYCCKUMHU BEIIIECTBAMHU C IIOMOULIBIO ypaBHCHI/Iﬁ
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;

CPOPMUPOBAHHOCb YMEHUA KIACCUPUYUposamy XUMUUYECKHE PEaKLUH
[0 Pa3JINYHBIM MpPU3HAKaM (YUCIY U COCTAaBY pEardpyroILIUX BEIIECTB,
TEIIOBOMY O3(QEKTy peakiuu, H3MEHEHHIO CTEleHeH OKUCICHUS
3JIEMEHTOB, OOPaTUMOCTH PEAKLHMH, YIaCTUIO KaTaIu3aTopa);
CcPOpMUPOBAHHOCIb — YMEHULl — COCMAgAmMbs  YPaBHEHUS — peakuui
pa3NMYHBIX THUIIOB; IIONHBIE W COKPALIEHHbIE YPaBHEHUsI peakIuil
HOHHOTO 00OMEHa, YYUTHIBAS YCIOBHUS, IIPU KOTOPBIX 3TH PEaKLUU HAYT 1O
KOHI1a;

CcOpMUposaHHOCMb  YMeHUti npo8ooums PEaKUUH, IOATBEPXKIaroue
Ka4yeCTBEHHbI  COCTaB  Pa3IMYHbIX  HEOPTaHWYECKUX  BEIIECTB;
PAacnosnaéams ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHUYECKHUX BEIIECTB;

CPOPMUPOBAHHOCb  YMeHUll  PACKpbleams CYIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUH MOCPEICTBOM COCTABIECHHS 3JIEKTPOHHOTO
OanmaHca ITHX PeaKIui;

cghopmuposantocms  ymeHulli  00BACHAMbL  3aBUCUMOCTH  CKOPOCTH
XMMHYECKOM peakmuu OT Pa3INYHBIX (PAKTOPOB; XAPAKTEP CMEIICHHS
XMMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHErO BO3/ACHCTBHA
(mpuanmm Jle larense);

chopmuposannocms yMeHull Xapakmepu3oeams XUMHUIECKUE TTPOIIECCHI,
JIeKale B OCHOBE ITPOMBIIUICHHOIO TONYYEHUS CEPHOHW KHCIIOTHI,
aMMpaka, a TaKke C(OPMHUPOBAHHOCTh TMPEJCTABICHHMHA 00 O0O0IINX
HayYHBIX TPHHIOWIIAX W OKOJOTMYECKHX IpodiIeMax XHMHUYECKOro
TIPON3BOJICTBA;



16)

17)

18)

19)

20)

21)

22)

chopmuposannocme ymenutl npogoOUMs BIYHCIICHUS C UCTIONB30BaHIEM
TIOHSITHST «MaccoBast JOJISI BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOLIEHUH
ra30B IPU XMMUYECKUX PEaKIUsIX, MacChl BENIECTBA WIN 00bEMa ra3oB 10
W3BECTHOMY KOJHMYECTBY BENIECTBA, Macce WIH O0BEMY OIHOTO W3
y4YacTBYIOIIMX B PEaKIM{ BEIIECTB, TEIUIOBOro 3(dekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MacChl BEIIECTB, NPEBpAIlCHUS U
COXpaHEeHHs] SHEPIUH;

cghopmuposannocme  ymeHutl  codomoo0ams  npaeuna  TONB30BaHUS
XMMHUYECKOM MoCynoi W nabopaTopHBIM O00OpyIOBaHHEM, a TaKke
npaBuia OOpaIIeHUs! C BEUIECTBAMU B COOTBETCTBHHU C MHCTPYKLHUSIMH TI0
BBINOJHEHHIO J1A00PATOPHBIX XUMHUYECKUX OITBITOB;

CHOPMUPOBAHHOCb YMEHUL NAAHUPOBATL U BLINOAHAMbG XUMUYECKUH
SKCIIEpUMEHT (pa3jioKeHHE TIEepOKCHIa BOJAOpPONa B IPUCYTCTBUH
KaTaju3aTropa, OIpe/elieHHe CpelIbl PAacTBOPOB BEIIECTB C ITOMOUIBIO
YHUBEPCAJIBHOI'O HMHAMKATOpA, BIMSHUAE pPa3UYHBIX (AKTOPOB Ha
CKOPOCTh ~ XMMHUYECKOH  peakluH, peakiud HOHHOTO  OOMEHa,
Ka4Y€CTBCHHBIC PCAKIMU Ha Cy_]'[])d)aT-, Kap6OHaT- n XJIOpHUJa-aHUOHBI, Ha
KaTHUOH aMMOHMA; PEHICHUEC OJOKCICPUMCHTAJIBHBIX 3aJa4 10 TEMaM
«Meramiey U «Hemeramibl») B COOTBETCTBUH C TpPaBHIAMU TEXHUKH
0e30macHOCTH IpH OOpalieHHud ¢ BelecTBAMH U JIAOOPaTOPHBIM
000pyI0BaHUEM, npeocmagiame pe3yabTaThl XHMHUYECKOr0
9KCIIEPUMEHTA B ()OpMeE 3aIMCH YPABHEHUH COOTBETCTBYIOIUX PEAKLHUH 1
@opmyauposams BEIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;
CPOPMUPOBAHHOCb YMEHULl KPUMUYECKU AHATUIUPOSAMb XUMHYECKYIO
nHpopmanuio, noiryyaeMyro u3 paszubix ucrounukos (CMU, Mutepuer u
ap.);

copmuposanHocmy  ymeHull  cobomooams  npasuia  YKOIOTMYECKH
1[e7IeCO00Pa3HOro MOBEACHHS B OBITY U TPYJOBOH AEATENBHOCTH B LENAX
COXpaHEHMs CBOEr0 3I0pOBbS M OKpYXKaloIled MpUpOIHON Cpensl;
OCO3HaBaThb  OMNAacCHOCTb  BO3AEHCTBUSI HA  JKUBBIE  OpPTaHU3MBI
oTIpeIeN€HHBIX BeUIecTB, HoHMMas cMbich nokaszatens [I1K, nosacuams Ha
IpUMepax CIocoObl YMEHBIICHHS M IPEAOTBPAILICHUS HX BPETHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

I o0yJarolmyxcs C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH  3/I0POBBSL:
YMEHHE MPUMEHSATh 3HaHHUA 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSA
BEIIECTB ¥ XMMHUYUECKUX SIBICHHUMH;

JUI CIENBIX M CIAaOOBHISMMX OOYyJaromMXcs: yYMEHHE HCIIOIb30BaTh
penbedHO ToUYedHYIO cucTemy oOo3Hauenumit JI. bBpaiima mis 3ammcn
XUMHYECKHX (POPMYIL.



COJAEP/KAHUE YYUEBHOI'O IIPEJMETA
«XUMMUSA»

10 KVIACC. OPTAHUYECKASA XUMUA

Teopernueckrne OCHOBbI OPraHMYECKOU XUMUU

IIpenmer oprannueckoil XUMuM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
B MOJIy4E€HUH HOBBIX BELIECTB U MaTepHasIoB. TeopHs CTpOSHHs OpraHUIEeCKUX
coenuHeHnit A. M. byriepoBa, e€ OCHOBHbIE MOJOXKeHHA. CTPYKTYpHbIE
(opMynBl OpraHMYEeCKUX BeUlecTB. [ oMonorus, nzoMepusi. XMMUUECKas CBS3b
B OPraHUYECKUX COEIMHEHHSIX — OJMHApPHBIEC U KpaTHBIE CBS3U.

[pexncraBnenue o ki1accuduKayy opraHnieckix BeniecTs. HomeHknarypa
OpPraHWYecKHX COEIMHEHUH (CHCTeMaTH4yecKas) W TpPUBHAIbHbIE Ha3BaHUs
BaJKHEHILNX NPEACTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

SKCHCHI/IMCHT&HBHBIC MCTOJIbI M3YUYCHUWA BEHICCTB W _HX n|;eB|;a!”eHm‘/’1:
O3HAaKOMJICHHE C 00pa3llaMh OpraHMYEeCKMX BEIIECTB M MaTepHalaMd Ha MX
OCHOBE; MOJETHPOBAHHE MOJEKYJ OpraHWYECKHX BEIIEeCTB; HaOIIOAEeHHE U
OIMMCaHUE JEMOHCTPAlIMOHHBIX OIIBITOB IO MPEBpPAlICHHUIO OpPraHNM4Y€CKUX
BEILECTB IIPH HarpeBaHKH (IIaBJICHHE, OOYITIMBAaHHUE U TOPEHHUE).

YraeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, T'OMOJOTMYEeCKMH psia. MeTaH W 3TaH —
NpOCTeHIINe NPEeNCTaBUTEIN AJKAHOB: (DM3MUECKHE U XUMHYECKHE CBOHCTBA
(peakuuu 3aMeIleHHs U TOPEHUs), HAXOXKICHHE B TPHUPOJE, IONydEHHE U

NPUMEHEHHE.
AJIKeHBI: COCTaB M CTpPOEHHE, TOMOJOTHYECKHI psan. OTwieH u
NPONMWIEH —  MpOCTEHIIMe MPEACTAaBUTENH  alKeHOB: (H3UYECKHE |

XMMHUYECKHE  CBOMcTBa  (peakluuM THIPUPOBAHMSA, TIaJOreHUPOBAHUS,
TUIpaTaliy, OKUCIEHUS U MOJUMEPU3aLiHN), OIyYeHHE U IPUMEHEHHE.

Anxanuensl. Byraguen-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEHIIE
XMMHUYECKUE CBOIcTBa (peaxuust MIONIMMEPH3ALINH). IMomy4enue
CHHTETUYECKOTO KaydyKa U PE3UHBL.

ANKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOIMYECKHH psill.
AUETHIeH — TPOCTEHINNH TIPEICTaBUTENb AalKWHOB: COCTaB, CTPOCHHE,
¢usmueckne M XHMHYECKHE  CBOiicTBa  (peakumW  TUAPHPOBAHUS,
TaJIOreHUPOBAaHMS, THAPATALNH, TOPEHUST), TOTyIE€HHE U IPUMEHEHHE.

Apensl. Berson: cocraB, cTpoeHne, (GU3WYECKHE W XUMHIUYECKIE CBOHCTBA
(peakumy TaJOreHUPOBAHMS WM HHUTPOBAHWS), MONyYEHHE W MPHUMEHEHHE.
Tonyon. cocmas, cmpoenue, usuueckue u xumuyeckue ceoucmed (peaxyuu

caAll0CeHUpoBanust U HumpogaHuﬂ)nOﬂyquue u npmenenuez. TokcuaHOCTH

2 Kypcusom B TEKCTe BBIJEIEHBI JIEMEHTHI COJEPIKAHHS Y4eOHOrO MarepHana,

KOTOPBIC H3Y4arOTCd B O3HAKOMHUTCIBHOM IUIAHE W HE BKIIIOYAKOTCA B COCTaB



apeHoB. ['eHeTHueckas CBSI3b MEXIy YITICBOAOPOIAMH, NMPHHAUICKAIIUMHI K
Pa3IUYHBIM KIIaCCaM.

[IpupogHble MCTOYHUKH YrieBomoponoB. [IpupomHbli ra3 W IMOMyTHEIE
HedrsHble Ta3pl. Hedts 1 €€ mponcxoxaenne. Criocodbl nepepaboTki HedTH:
MeperoHKa, KPEKUHT (TePMUYECKUH, KaTaMTUYECKHii), muponu3. [IpoayKTer
nepepaboTku HeTH, WX NPUMEHEHHE B IPOMBIIUICHHOCTH H B OBITY.
KaMeHHBIH yronb U MpOIyKTHI ero nepepaboTKy.

DKcneprMeHTaNbHbIE METOJIbl M3YYEHHs BEUIECTB W WX NPEBPAIICHUM:
O3HaKOMJIEHHE ¢ o0pa3laMM IUIacTMacc, KaydyKOB U PE3UHbI; KOJUIEKIUU
«Hedte» wm «Yromp»; MopjenmupoBaHHEe MOJEKYN YIJIEBOJOPOAOB U
raJloreHONpON3BOIHBIX; MPOBEACHHE IPAKTHYECKOH paboThl: MONydeHHE
STUJICHA U U3YyUEHHE €T0 CBOICTB.

Pacuémmnuie 3a0auu

Bblunciienuss 1O ypaBHEHHIO XHMHUYECKOW peakimu (Macchl, 00béMa,
KOJIMUECTBA MCXOJHOTO BEIIeCTBA WM IPOAYKTAa PEAaKLUUH I0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIECTB WIH MPOIYKTOB
peaximn).

Kucnopoaconepxaliue opraHM4ecKue CoeIMHEHUS

[IpenenbHble OMHOATOMHBIC CHUPTHIL. METAHON W 3TAHON: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOKMCTBA (pEaKMW C AKTHBHBIMH METaJUIAMH,
raJloreHOBOJIOPOJIaMH, TOPEHHE), NMpPUMEHEHHe. BomopoJHbIe CBSI3M MEXAY
MOJIeKyJIaMH CIUpTOB. JleiicTBre MeTaHoMNa U 3TaHOJIa HA OPraHU3M YEJIOBEKa.

MHOroaTOMHbIE CHOUPTBI. OTWICHIVIMKOIb M TIIMIEPHH: CTPOCHHE,
¢usnueckue M XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO IIEIOYHBIMH
MeTaJlaMi, KaueCTBEHHAs Peakiyisi HA MHOTOATOMHbIE CITUpThI). JleiicTBre Ha
opraHusM 4esoBeka. [IpiMeHeHne TIHIepHHA U STHICHIIIAKOISL.

deHon: crpoeHHe MONEKYNbl, (U3UUECKHE U XUMHYECKHUE CBOWMCTBA.
TokcuuHocTh penona. [Ipumenenue Gpenona.

Anpnerunipl U Kemownvl. DopManbaerui, aneranbAerua:  CTPOSHHUE,
(du3nuecKre 1 XMMUYECKHUE CBOMCTBA (PEaKIMU OKUCICHUS ¥ BOCCTAHOBJICHHUS,
Ka4eCTBEHHbIC PEAKI[MH), IOIyYCHUE U IIPHUMEHEHHE.

Ayemon: cmpoenue, ¢usuueckue u Xumuyeckue coUCmMBA(peaKyuu
OKUCTIeHUsL U 60CCMAHOBIIEHUSL), NOTYYEeHUE U NPUMEHEHUE .

OIHOOCHOBHBIE TpeNeNbHbIe KapOOHOBBIE KHCIOThL. MypaBbuHAsS H
YKCYCHasi KHCJIOTBI: CTPOCHHE, (HU3MYECKHE | XUMHYECKHE CBOMCTBa
(cBoiicTBa, obmIwe I Kitacca KHACIOT, PEaKIus dTepUPUKAINN), TIOTyIeHIE 1
npumenenne. CTeapuHOBas W OIICMHOBAas KHUCIOTHI KaK MPEACTABUTEIU
BBICHINX KapOOHOBBIX KHUCIOT. MbUIa KaK CONM BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOILIEE JIENCTBHE.

Cnoxable 3(UpBl Kak MPOM3BOJAHBIE KapOOHOBBIX KHCIOT. [wapomu3
CIOXHBIX 3¢upoB. Kupel. Tumpomus xupoB. [IpuMeHeHHE KHPOB.
Buonornueckast poib JKHAPOB.

npeaMeTHBIX pe3ynsraToB ocBoeHnss OOIT COO nHa 6a30BOM ypoBHE.



VYraeBomsl:  cocraB, KJIAacCH(pHKALMS ~ YIJIEBOJAOB  (MOHO-, JU- W
nonvcaxapuapl). [foko3a —  mpocTeWImMi  MOHOCaxapua: OCOOEHHOCTH
CTPOEHHS MOJIEKYJIbI, PU3NUYEeCKUe U XMMUYECKHE CBOHCTBa (B3aMMOJEHCTBHE
¢ runpokcugom Memu(ll), oxucieHHme aMMuadHBIM - PAacTBOPOM  OKCHJA
cepedpa(l), BoccraHOBJICHUE, OpPOXKEHHE TIIFOKO3bI), HAXOXKICHHE B MPHPOC,
MpUMEHeHHe, Ouosormyeckas poib. DorocuHTe3. DpykTo3a Kak H3OMEp
TJTIOKO3BL.

Caxaposza — npedcmasumens Oucaxapuoos, euopoius, HAX0NCOeHUe 6
npupooe u npumenenue.

Kpaxman u nenronosa kak npupoHsie noiauMepsl. CTpoeHne Kpaxmania u
nesunono3sl. du3nveckre W XMMHUUYECKHE CBOWCTBA Kpaxmaia (THApONN3,
Ka4yeCcTBEHHasl PEaKIHsl C UOIOM).

OKCHEePUMEHTAJIBHBIE METOJIbI M3YYEHUS BEIISCTB M WX IPEBPAIICHUN:
NpoBeZieHUE, HAONIIOCHHE U OIMCAaHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIHPTOB, KAYECTBEHHBIE PEAKLUH OTHOATOMHBIX CITUPTOB (OKUCIICHUE dTaHOJa
okcupom Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJEHCTBUE TIHIIEpPUHA C
ruapokcugoM Memu(ll)), anpaerugoB (OKMCIEHHWE aMMHUA4YHBIM PacTBOPOM
okcupa cepedpa(l) n rumpoxcumom meau(Il), B3ammozeiicTBue Kpaxmaia ¢
MOJIOM); TIPOBEJCHUE NPaKTHYECKOW paboThl: CBOICTBA pacTBOpa YKCYCHOMW
KUCJIOTHI.

Pacuémmnsule 3a0auu

Bbluncienust 1Mo ypaBHEHHIO XUMHYECKOW peakimu (Macchl, 00BbEMa,
KOJINYECTBA HCXOAHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 MCXOAHBIX BEILIECTB MM TPOAYKTOB
peaxmun).

A30TCOaepKallie OPraHuIeCKUEe COSAMHEHHUS

Amunvl. Memunamun u auuiun: cocmas, cmpoenue, QusuuecKue u
xumuyeckue ceoticmaa (2openue, 83aumooeiicmaue ¢ 000U U KUCTOMAMIL).

AMMHOKHUCIIOTHI KaK aM(OTepHbIe opraHndeckue coeanHenns. dusnueckne
U XHMHUYECKHE CBOMCTBA aMHUHOKHMCIOT (Ha TpUMepe  TIUIWHA).
buonoruueckoe 3HaueHre aMMHOKUCIIOT. IlenTuapl.

benku xaxk MmpuUpogHBIE BBICOKOMOJICKYISIpHBIE coennHeHus. [lepBuuHasi,
BTOpPUYHAS M TPETUYHASI CTPYKTypa OENKOB. XHUMHYECKUE CBOMCTBA OCIKOB:
THJIPOIN3, ACHATYPAIHs, KAUECTBEHHbIC PEaKIIMH Ha OSITKH.

OKCIEePUMEHTANIBHBIC METOJIbI M3YYCHUS BEIISCTB M WX IPEBPAIICHHN:
HAOIOJICHUE ¥ OMHUCAHUE JEMOHCTPAI[MOHHBIX OIBITOB: JCHATYpalus OEIKOB
[IPY HATPEBAHUH, [[BETHBIC PEAKIIUU OCIIKOB.

BBICOKOMOHeKyHHpHLIe COCANMHCHUA

OCHOBHEIE TTOHSTHS XUMHHU BBICOKOMOJIEKYIIAPHBIX COCﬂHHCHHﬁZ MOHOMED,
noJmmep, CTPYKTYPHOC 3BCHO, CTCIICHb noammepusanuu, CpeaHsAA
MOJICKYJISIpHass Macca. OCHOBHEIE MCTOAbl CHUHTC3a BBICOKOMOJICKYIISIPHBIX
COG,I[I/IHGHI/Iﬁ — NoJIMMEpU3ald U NOJIMKOHACHCAIIU.

IInacmmaccor (nOﬂu3muﬂ€H, noaUnponuien, I’lO]ZMBMHM]ZX]ZOpM(),



noaucmupon). Hamypanvholii u cunmemuyeckue Kayuyyku (0ymaouenoguvlil,
XJIOPONPEHOBbIIL U U30NPeHO8bliL). Borokua: namypanvhvle (XI0NOK, wiepcms,
WENK), UCKYCCMBeHHble (ayemamuoe 60J0KHO, 6UCK03a), CUHmemuyecKue
(kanpow u nascan).

OKclepUMEHTANbHBIE METOJIBl M3YYEHHS BEIIECTB W HMX HPEBPAIICHUM:
O3HAaKOMJIEHHE C 00pa3llaMd TNPHUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MIACTMACC, KAYIYKOB.

Mescnpeomemnmnuie ceasu

Peanuzanus MEKIPEIMETHBIX CBA3EH MPH U3YUEHUH OPTaHUYECKOU XMMUH
B 10 Kimacce ocymiecTBiseTCs Yepe3 MCIOMb30BaHHE KaK OOLIMX €CTECTBEHHO-
HAYYHBIX [TOHSTHH, TaK M MOHSTHH, SBIISIOIINXCS CUCTEMHBIMHE IS OTJETBHBIX
MPEIMETOB €CTECTBCHHO-

HAYYHOTO IIHKIIA.

OO1IMe eCTeCTBEHHO-HAY4YHbIE TOHATHS: SIBIICHHWE, HaydHbId (akr,
TUIIOTE3a, 3aKOH, TEOPHUs, aHallu3, CHHTE3, KIacCH(UKAIMA, MEPHOIHIHOCTD,
HaOIF0ICHIEe, U3MEPEHHE, SKCIICPUMEHT, MOJICTTUPOBAHHE.

dusnka: Matepus, OSHEprHs, Macca, aroM, JJEKTPOH, MOJEKyIa,
SHEPTreTHYECKUil YpOBEHb, BEHIECTBO, TeNO, O0BEM, arperaTHoe COCTOSIHHE
BCIICCTBA, (bI/ISI/I'—ICCKI/IC BCJIMYUHBI U €AUHUIIBI UX U3MEPCHUSA.

buosnorus: xierka, opranusm, Ouocepa, OOMEH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OHUONOTUYECKH aKTUBHBIC BeliecTBa (OENKH, YrIIEeBOIbI, KUPBI,
(bepMeHTbI).

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPOIbI, MOJE3HbIE UCKOIIAEMbIE, TOTLIURBO,
pecypehl.

TexHomorus: IUIIEBbIE IPOIYKThl, OCHOBBI PALMOHAIBHOIO IMHTAHMS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHbIE M KOCMETHYECKHE NPENapaThl, MaTepHaIbl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC. OBIIAAA U HEOPTTAHUYECKASA
XUMUsA

Teopernyeckue OCHOBBI XUMHH

XUMUUYECKUH dreMeHT. AToM. Sapo aToma, W30TOMBL. OJIEKTPOHHAS
o0omoyka. DHEpreTHIecKue ypoBHH, MOAYPOBHH. ATOMHBIE opOuTany, S-, p-,
d-anementsl. OCOOEHHOCTH pACIPENCICHUST 3JIEKTPOHOB IO OpOHTAIsIM B
aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX MEPUOIOB. DIIEKTPOHHAS KOHPHUTYpaIHs
aTOMOB.

Ilepnoanueckuii 3akoH u [leproanueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
HA. W. MenpeneeBa. CBs3p TEPHOTUYECKOrO0 3akoHAa u llepmommueckoit
cUCTeMBl XUMHYECKUX 35ieMeHToB 1. 1. MenneneeBa ¢ COBpeMEHHOMN Teopueit
CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMHYECKHX
9JIEMEHTOB M 00pa3yeMBbIX MMH MPOCTBHIX M CIOXHBIX BEIIECTB IO TPYyIMIaM H
neprosiaM. 3HaueHHe IIePUOMIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHWMHYECKash CBA3b. BHAbl XHMHYECKOHW CBS3H
(KOBaJIeHTHAsI HETIOJSIPHASL U TIOJISIPHAS, MOHHAS!, MeTaJUTYecKas). MexaHH3Mbl



00pa3oBaHUsl KOBAJIEHTHONW XHMMHUYECKOH CBs3M (OOMEHHBIH M JIOHOPHO-
aKUenTopHbIi). BogopomHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATENEHOCTS.
CrernieHp okuciieHus1. VIOHBI: KATHOHBI M aHHOHBI.

BemectBa MONEKYISIPHOTO W HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEUIECTBA. [HWNBl  KPHCTAUIMUECKUX  PEIIETOK.
3aBHCHMOCTH CBOWCTBA BEIIECTB OT THIA KPUCTAIUTMIECKON PEIIETKH.

[onsiTne o aucnepcHbIX cucreMax. VICTWHHBIE W KOJIOMIHBIE PacTBOPHI.
MaccoBast 107151 BELIIECTBA B PacTBOPE.

Knaccudukarms HEOPTraHUYECKHX COCIMHEHUH. Homenknarypa
HEOpraHUYECKHX BEUIECTB. | eHeTHdecKkas CBS3b HEOPTaHWYECKHX BEIIECTB,
TIPUHAUISKAIINX K PAa3IMYHBIM KJIACCaM.

Xumndeckass —peakius. Kiaccudukamuss XMMHUYECKHX — peakuuid B
HEOPraHUYECKON M OpraHMYeCKOi XMMUH. 3aKOH COXpaHEHHs MacChl BEIIECTB;
3aKOH COXPaHEHHUS ¥ NPEBPAIICHHUS SHEPTUH NPU XUMUYECKHX PEaKIHsIX.

CKOpoOCTb peakiy, e€ 3aBUCUMOCTh OT pa3IM4YHbIX GakTopoB. OOpaTumble
peakuun. Xumudyeckoe paBHOBecHe. (DaKTOpbHI, BIMSIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. IIpunnun Jle [larense.

Onekrponurnyeckas aucconuanysi. CHIbHBIE W CIa0ble AJIEKT-POIUTHL
Cpena BOIHBIX pACTBOPOB BEIIECTB: KHCIAs, HEWTpaJibHAs, UIEIOYHAS.
[oussimue o 6odopoonom noxasamene (PH) pacmeopa. Peaxkuum MOHHOrO
oOMeHa. [ UOpOU3 HeOP2AHUYECKUX U OP2AHUYECKUX 8eUjecs.

OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE Peakuuu. [lonamue 06 snexmponuse
pacniagos u pacmeopos coeu. Ilpumenenue 31ekmpoausa.

DKCIEePUMEHTAIBHBIC METOJbI M3YYEHUS] BEIIECTB W WX TTPEBPAICHUNA:
aeMoHcTpanus Tabiuy «llepuoguueckas cucreMa XMMHYECKHX DJIEMCHTOB
A.N. MengeneeBa»; u3ydeHUE MOJIENIEH KPUCTAUIMYECKUX  PELIETOK;
HaOJIIOleHUEe M OIHMCAaHHE JEMOHCTPAlMOHHBIX M JIaDOPAaTOPHBIX OIBITOB
(pa3noxeHue TEpPOKCHAA BOAOPOAA B  TPHCYTCTBHM  KaTajau3aTopa,
OIIpeJIeJIEHHE Cpelbl PAacTBOPOB BEIIECTB C IIOMOIIBIO YHHBEPCAIBHOTO
WHIMKATOpa, PeaKIUH MOHHOrO O0OMEHa); IPOBEIEeHHE NMPAaKTHYECKOH paboThI
«BnusiHRE pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKLumy.

Pacuémmnuie 3a0auu

Pacuérsl 1o ypaBHEHMSM XUMHUYECKHX pPEAKUU, B TOM YHUCIE
TEPMOXUMHUUYECKHE PACUYETHI, pacUEThl C UCIIOIH30BAHUEM IOHITHS «MaccoBas
JIOJISl BEIIECTBAY.

Paznen 2. Heoprannueckast Xumust

Hemeramnel. Ilonoxkenue HemeramioB B Ilepuoauueckodt  cucreme
xumudecknx diemeHToB JI.M. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
Om3nUecKre CBOMCTBA HEMETAIDIOB. AJUTOTPONHS HEMETAIUIOB (Ha TpuMepe
KHCIIOPO/a, Cepsl, pocdopa U yriaepona).

XuMUYecKre CBOMCTBA BaXKHEUIINX HEMETAJUIOB (TaJOT€HOB, CEpHI, a30Ta,
dochopa, yrmepoma ©W KpeMHHA) W WX COCOUHEHUH  (OKCHJIOB,
KHCJIOPOICOEPIKAIINX KHUCIIOT, BOMOPOIHBIX COCIMHEHUH).

[IpuMeHeHrEe BaYKHEHIIINX HEMETAIUIOB U MX COSTUHCHUH.



Meramnsl. [lonoxxenue meramioB B [lepuonnyeckoil cUCTEME XUMUYECKUX
anementoB  JI. W. MenneneeBa. OCOOEHHOCTM CTPOCHHUS 3JIEKTPOHHBIX
obomoyek aToMOB MeTanioB. OOmme Qusmyeckne CBOWCTBA METaJUIOB.
CriaBbl METAJUIOB. DJIEKTPOXUMUYECKUM Psijl HAMPSKEHU METaJUIOB.

XUMUUECKUE CBOWCTBA BAKHCHIIUX META/UIOB (HATPHUM, KaJlWi, KaJbIIHH,
MarHui, amoMUHUH, IIMHK, XPOM, JKeJIe30, Me/Ib) U UX COSTUHEHU.

OOmme crocoObl IMonydeHHss MeTauioB. Memannypeus. Kopposus
memannos. Cnocobwl 3auumel om kopposuu. [IpuUMEHEHHE METAJIOB B OBITY U
TEXHUKE.

DKCIEepUMEHTAILHBIE METOJbl M3YUEHHUS] BEIIECTB M WX MPEBPAIICHUI:
M3YyYCHHUE KOJUTEKIIUU «MeTallibl U CIUIaBbl», 00pa3loB HEMETAIIOB; PEIICHHUE
9KCICPUMCHTAIBHBIX 3a]1a4; HAOJIFOJICHUE W ONMMCAHHUE JEMOHCTPAIIMOHHBIX U
JTa00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBHE THIAPOKCHIA AQITIOMHHHUS  C
pacTBopaMH KHCJIOT U IIeNoYed, KaueCTBEHHbIE pPEaKIMu Ha KaTHOHBI
METAJIJIOB).

Pacuémmnuie 3a0auu

Pacu€rsl Macchl BemecTBa Wi 00bEMA ra30B IO U3BECTHOMY KOJIUYECTBY
BEIIeCTBA, Macce WM 00BbEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKLUH BEIIECTB;
pacuérel Macchl (00bEMa, KOMMYECTBA BEIIECTBA) NMPOAYKTOB PEaKLIUH, €CIIH
OJIHO U3 BEIIECTB UMEET ITPUMECH.

XuMHA U )KU3HDb

Posb xuMum B 0Oecrie4eHHH IKOJIOTHYECKOM, SJHEPreTHIECKOW M MUIIECBOM
0€30MacHOCTH, Pa3BUTHU MeAUIMHBI. [OHSATHE 0 HAYYHBIX METOIAX ITO3HAHUS
BEIIECTB M XUMHYECKUX PEAKITH.

[pencraBnenuss 00 OOIIMX HAYYHBIX MPHHIUNAX POMBIIIICHHOTO
MOJTyYEeHUs BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MAaTEpHAlOB: Ba)XHEHIINE CTPOHTEIHHBIE
MaTepuanbl, KOHCTPYKIIMOHHBIE MAaTepHalbl, KpacKH, CTEeKJIO, KepaMuKa,
MaTepuanbl A DJIEKTPOHHMKHM, HaHOMAaTepHallbl, OpTaHHYecKue U
MUHEpaIbHBIE YI00pEHUs.

XuMUsL U 370pOBhE YENOBEKA: IMpaBHIa HCIIONB30BAHMS JIEKAPCTBEHHBIX
IperaparoB; MpaBmia OE30MaCHOrO HWCIIONB30BAHMS TIPENapaToB OBITOBOI
XHAMUH B ITOBCEIHEBHOM KU3HU.

Mescnpeomemnule ceazu

Peanmzanusi MeXOpeAMETHBIX CBA3ed IMpH W3ydeHHH oOmed u
HEOpPTraHMYECKOW XUMHH B 11 Kiacce ocCymiecTBIsIeTcsl Yyepe3 MCIONb30BaHNe
KaK OONIMX €CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK W TOHATHH, SBISIOIIUXCS
CHCTEMHBIMU JIJIS OTJIENIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO IHKJIA.

OOmrme ecTecTBEHHO-HaYIHBIC TIOHATHS: HAYIHBIN (akT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalli3, CHHTE3, KIacCHPHKAIWSA, IEPUOTUIHOCTh, HAOIIOICHUE,
SKCIEPUMEHT, MOACTHPOBAHUE, N3MEPCHNUE, SBIICHHE.

Om3muKa: MaTepus, dHEPrHs, Macca, aToM, SJIEKTPOH, IPOTOH, HEWTPOH,
WOH, W30TOM, pPaJNOAKTUBHOCTh, MOJIEKYla, OHEPTETHUECKUII YPOBEHB,
BEIIECTBO, TeJO0, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBa, (HHU3MIECKUE



BEJINYMHBI ¥ €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buomorust:  kierka, opraHW3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHUKPO?JIEMEHTHI, BUTAMUHBI, 0OMEH BEIIIECTB B OPraHU3Me.

T'eorpadusi: MUHEpaIIbI, TOPHBIE TIOPOIBI, MOJIE3HbIE UCKOIIAEMbIE, TOIUTURO,
pecypcehl.

TexXHOMOrHs: XMMHUYECKash POMBIIUIEHHOCTh, METAJUTYPIHs, TIPOMU3BOACTBO
CTPOUTENBHBIX MaTEPUAJIOB, CEIbCKOXO3SIMCTBEHHOE MPOMU3BOJICTBO, MHIIEBAs
MIPOMBIIIICHHOCTh, (papMareBTHUECKass MPOMBIIUICHHOCTh, IPOU3BOJICTBO
KOCMETHYECKUX TMPENapaToB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

TEMATUYECKOE IINTAHUPOBAHHUE

yueOHOro npeamera «Xumus» (0a30Bblil yPOBEHb)

Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMs

10 KJIACC. OPTAHUYECKASA XUMUS

No Tema KonmdectBo | DEKTpOHHBIE PECYPCHI
4acoB
Teopernueckue 3 IHOCMosmkonahttps://
OCHOBBI OPTaHUYECKOM lib.myschool.edu.ru/ma
XUMHA rket?filters=%22subject
1ds%22%3A%5B%222
1 95%22%5D%2C%22sc
hoolClasslds%22%3A
%2210%22
12 1HOC Mos mkona
Yraesonopoabl

https://lib.myschool.edu
ru/market?filters=%22
2 subject!ds%622%3A%5
B%22295%22%5D%2
C%22schoolClasslds%

22%3A%2210%22
Kucnoponconepxany | 12 HHOCMoskonahttps://
3 | ue OpraHmyeckue lib.myschool.edu.ru/ma

rket?filters=%22subject



https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22

coeTnHeHUus

1ds%22%3A%5B%222
95%22%5D%2C%22sc
hoolClasslds%22%3A
%2210%22

A3oTcoaep:kamme
opraHuvecKue
coeIHeHu s

IHOCMosmkonahttps://
lib.myschool.edu.ru/ma
rket?filters=%22subject
1ds%22%3A%5B%222
95%22%5D%2C%22sc
hoolClasslds%22%3A
%2210%22

BbicokomouiekyasipH
ble CoeTUHEH NS

MOCMosmkonahttps://
lib.myschool.edu.ru/ma
rket?filters=%22subject
1ds%622%3A%5B%222
95%22%5D%2C%22sc
hoolClasslds%22%3A
%2210%22

PesepBHOE Bpems



https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
https://lib.myschool.edu.ru/market?filters%20=%22subjectIds%22%3A%5B%22295%25%2022%5D%2C%22schoolClassIds%22%3A%20%2210%22
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