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MHNOACHUTEJBbHASA 3AIIUCKA

[IporpaMma Mo XMMHUHM Ha YpOBHE CpeJHEro oOImiero odpazoBaHMs pa3paboTaHa HAa OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOOBaHUH K pe3ylbTaTaM OCBOCHUS (perepanbHOi 00pa3oBaTeNbHON MPOrpaMMbl CPETHETO O0IIEero
obpazoBanus (DOII COO), npencrapineHHbIx B DefepabHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmum mnpemnomaBaHusi ydeOHOTO mTpeaMeTa «XUMHUS» B
oOpa3oBartenpHbIX  opranuzaunusax  Poccuiickoit ~ @exmepanuu,  pealu3ylIIUX  OCHOBHbBIE
oOpa3oBaTenbHbIE IMPOrPAMMBI, U OCHOBHBIX TMOJIO)KEHHH «CTpaTeruu pa3BUTHS BOCIUTAHHUA B
Poccutickoit deneparuu Ha nepuon a0 2025 roga» (Pacmopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3paboTKe MPOrpaMMbI 1O XUMHH, K ONpEAeNeHUI0 OOIIe cTpaTeruu
oOyueHusi, BOCIIUTAHUS U PA3BUTHS OOYYArOIIMXCS CPEICTBaMU y4eOHOro MpeaMera «XHUMHUS» s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHUeNTyaiabHble mnosoxkeHus ®PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJep)KaHus, pPe3ylbTaToB OOydeHUs U TpeOOBaHHIl K YpPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pazoBaHue, MOJydaeMoe BBITYCKHHKAMHU 00IIe00pa3oBaTeIbHON OpraHu3allii,
SBIISICTCS HEOTHEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TarloM
peaiM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHUCTEME XHMMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCsl IMO3HAHUS 3aKOHOB
IpUPOAbI, (pOpMHPOBAHUS MHUPOBO33PEHMSI U OOIIEH KYJIbTYyphl UEIOBEKa, a TAKXKE IKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO M TPUPOAHON cpene. Peammsyercs xuMudeckoe
oOpa3oBaHHe OOYy4YaIOUIUXCSI HAa YpPOBHE CpEIHEro oOIero oO0pa3oBaHUS CPEACTBAMH Yy4eOHOTO
npenMera «XUMUus», COJEpKaHue U MOCTPOEHHE KOTOPOTO ONpPENEIEHbl B MPOrpaMMe MO0 XUMHUH C
yu€ToM crnenu(PUKUd HAyKHM XUMUU, €€ 3HAYeHHsS B MO3HAHUM NPUPOJBI U B MaTepUATbHOW >KU3HU
obmiecTBa, a TaKke C Y4ETOM OOMMX WeNed M TNPUHIMIIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHUSL Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT Oco0Yyl0 pPOjb B COBPEMEHHOU
UMBUJIM3AIMU, B CO3/IaHUU HOBOW 0a3pl MarepHalbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIald B
(dbopmMHpoBaHKE PAMMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHE IEIIOCTHOTO IPEICTaBICHUS 00
OKpY>KaloIlleM MHUpe KaK O €JUHCTBE IPUPOBI U YelloBeKa, KOTOpoe (OPMHUPYETCS B XUMUU Ha OCHOBE
MOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBA3H MEXITY
CTPOEHHUEM BELIECTB, UX CBOUCTBAMH U BO3MOXKHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3anMoOAEWCTBYS C OPYIMMHM €CTECTBEHHBIMH HayKaMH, XHUMHs CTajda HEOThEeMJIEMOMU
YacThI0O MHUPOBOH KyNIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPyAa M KU3HU KAXKAOTO 4ieHa
obOmiectBa. CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUMN
HafpaBjieHa Ha pelleHue INoOAJbHBIX MPOOJIeM YCTOMUMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIHYECKO 0€30aCHOCTH M OXPaHBbI 310POBBS.

B coorBerctBHM ¢ OOIMMH LEeNAMH M TNPUHLUNAMH CpeIHEro oOIlero ooOpazoBaHMs
conepxkanue mnpeamera «Xumusi» (10-11 kmaccel, 0a30BbI YPOBEHb H3YYEHHS) OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOyYaloImuxcs, HEOOXOIUMYI0 UM s
BBIPAaOOTKM MHUPOBO33PEHYECKMX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMyMA,
NPOAOIDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHUEH.

CocraBngomumMy rnpeaMera «XuMus» ABIAIOTCA 0a30Bble Kypchl — «Opranuyeckas XUuMus» u
«OO0mas 1 HeopraHWveckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpXKaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUN MO HEOPTaHWYECKOM XHMMHUHU (C BKIIIOUEHUEM 3HAHMN U3
o0meit XUMUU) U OpraHndeckoil xumuu. PopMHpOBaHHWE AAHHOW CHUCTEMbI 3HAHUNA MPU H3YUYEHUH
npenMera o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOT0oOpasusi BEIIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa comepxkaHus KypcoB — «Opranmueckas xumus» U «OOmas u HeopraHWYecKas
XUMHUSD» CPOpPMHUpPOBaHA B MpOrpaMMe MO XMMHMHM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K H3YYEHHUIO
yueOHOro Mmarepuajia M O0OYCIIOBJI€Ha HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpeNIeIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOoil XHWMHUHM BeIecTBa
paccMaTpuBalOTCA Ha YPOBHE KJIACCHYECKOW TEOPHM CTPOECHMSI OPTaHUYECKUX COCAMHEHMM, a TaKke



Ha YpOBHE CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX NMpeACTaBlIeHUIl o cTpoeHuu BeuiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOAOB JIO0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COeIMHEHUH. B Kypce opraHnyeckoil XMMHUU MOJy4YalOT pa3BUTHE CHOPMHpPOBAHHBIE Ha
YpOBHE OCHOBHOrO 001Iero oOpa3oBaHHUs NEpBOHAYaJIbHbIE IPEICTABICHUS O XUMHUYECKOM CBSI3H,
KJIaCCU(UKALMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BELIECTB OT HMX CTPOEHHS, O
XMMHYECKON PEAKIIUU.

Ilon HOBBIM yrimom 3peHuss B mpeamere «Xumus» 0a30BOr0 YPOBHS paccMaTpHUBaeTCA
M3YYEHHBIH Ha YpPOBHE OCHOBHOIO O0IIero o0pa3oBaHHMs TEOPETUUYECKUH Marepuail u
(bakToNOrMuecKue CBEJICHUs O BeIleCTBAX M XMMHYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0miasi ¥ HeopraHuyeckas XUMHS» OOYYaIOIIMMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHUE NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKHX M METOAOJIOTMYECKUX MO3UIMU, TIy0ke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT oOoOmiaromniei 10 oObsACHSIOMEH U
MPOTHO3UPYIOLLEH.

Enunas cucrtema 3HaHWK O Ba)KHEMIIMX BEIIECTBaX, MX COCTaBE, CTPOEHUH, CBOMCTBAX H
IIPUMEHEHNUH, a TaKKE€ O XMMHUYECKMX PEAKLUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSX IMPOTEKAHUS
nonojaHsierca B Kypcax 10 u 11 knaccoB aneMeHTaMu COAEepKaHUsl, UMEIOIMMHU KYJIbTYPOJIOTHUECKUI
U TIPUKJIATHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3M XUMHUH C JPYTUMHU
HayKaMM, pPacKpbIBalOT €€ pPOJb B II03HABATEIIbHOW W NPAKTHUUYECKOW JEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHHS K IMPOIECCY TBOPYECTBA B 00JACTH TEOPUH M NMPAKTUIECKUX
MPUIOKEHUH XHUMHUHU, IMOMOTAIOT BBIMTYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH UHPOPMALUIO U IPUMEHATH
e€¢ Uil  TONOJHEHUsS  3HAHUW, PpEUICHUS  UHTEJUIEKTYaJIbHBIX W SKCHEPUMEHTAIBHBIX
HCCIIEIOBATENbCKUX 3a/ad. B 1enoM copepxkaHue ydyeOHOro mnpeamera «XUMHS» JaHHOTO YpPOBHS
W3Y4YCHHUS OPUEHTHPOBAHO Ha (POPMHUPOBAHUE y OOYYAIOMIMXCS MHPOBO33PEHUECKON OCHOBBI IS
noHUMaHust (HUIOCOMCKUX WICH, TaKMX KaK: MaTepUaIbHOE EJIMHCTBO HEOPraHHYECKOro |
OpPraHUYECKOT0 MHUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, II03HABAEMOCTh
MPUPOJHBIX SBICHUH MyTEM SKCIIEPUMEHTA W PEIICHHS MPOTHBOPEUUil MEXIy HOBBIMH (haKTaMu U
TEOPETUYECKUMH TPEANOCHUIKAMHU, OCO3HAHHUE POJIM XMMHUU B PEIICHUU SKOJIOTHYECKHUX MpoOieM, a
TaKKe NpodsieM cOepexeHUs] PHEPreTUUYECKUX PECYpPCOB, ChIPbs, CO3JaHMSI HOBBIX TEXHOJIOTHH U
MaTEpHaJIoB.

B muiane pemieHus 3aad BOCIUTAHUS, Pa3BUTUS U COLUANIM3AIMKM OOYYaAIOLIUXCS MPHUHSITHIE
IIPOrpaMMOl MO XUMHM IIOAXOABI K OINPEACICHUI0 CONEP)KaHUA U IOCTPOCHHs IpeaAMeTa
IpenycMaTpuBaroT (GopMHUpOBaHNE YHUBEPCATBHBIX YU€OHBIX AEWCTBUN, UMEIONINX 0a30BOE 3HAUECHUE
JUI  pa3iM4YHBIX BUJOB JIEATENILHOCTU: pelIeHus mpobieM, TIOUCKa, aHajau3a U 00paboTKu
uH(popMaluy, HEOOXOAWMBIX MJii NPUOOPETEHMs] OMbITa MPAKTUYECKOW U HCCIIEeI0BaTEeNIbCKON
JESATEIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B [IO3HAHUU XMMHH.

B npakTuke npenojiaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOT'O oOlIEro oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHero o0Iiero o0pa3oBaHus, IPU ONPENEICHUN COAEPIKATEIILHOW XapaKTEepUCTUKH Lesei
U3Y4YEHUs] TIpeAMETa HalpaBJIEHUEM IEPBOCTENIEHHOM 3HAYUMOCTU TPAJUIMOHHO NPU3HAETCS
¢dbopMHpOBaHHE OCHOB XHMMYECKOW HayKh Kak oOOJacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MIPAKTUYECKON JNEATEIbHOCTH YelIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTyphl. C
METOJINYECKOM TOYKHM 3PEHHs TAKOM MOAXOJ K ONPEACIICHUIO LEJIeH M3ydeHHs NpEeIMETa SABIISETCS
BIIOJIHE OTPaBJaHHBIM.

CornacHo AaHHOW TOYKE 3pEHUS IVIABHBIMU LIESIMU M3YUYECHUs MpeaMeTa « XUMUs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) sBASIOTCS:

e (GopMHpPOBAHHE CUCTEMbl XUMHUYECKUX 3HAHUN KaK BOXKHEWINIEH COCTABJISIIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa, B OCHOBE KOTOPOM JieXKaT KJIHOYeBbIEe MOHATHUS, (yHIaMEHTaIbHbIE
3aKOHBl M TEOPUM XUMHH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE M IIOHUMAaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HX
Pa3BUTHS U CTAHOBJICHUS;

e (opmHupoBaHME UM pa3BUTHE MPEJICTAaBICHUM O HAYYHBIX METOJAaX IIO3HAHMSI BEIECTB U
XUMUYECKUX PEaKLUi, HEOOXOIUMBIX JUIsl PHOOPETeHNUs YMEHUN OpUEHTHPOBATHCS B MUPE



BEUIECTB M XUMHUYECKHX SBJICHHUN, MMEIOIIMX MECTO B MpPHUPOJE, B MPAKTUYECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUU U CHOCOOOB AESTEIHLHOCTH, CBA3aHHBIX C HAOIIOJEHHEM U OOBSICHEHUEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30I1acCHOT0 OOpaIeHHsI C BEIIECTBAMH.

Hapsiny ¢ atuMm, coxmepkaTenbHas XapaKTEpUCTHKA IEJNed M 3aJad U3ydyeHHsl NpeaMera B
porpaMMe Mo XMMHUHU yTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucreme cpenHero ooOmiero obpazoBanus. CerojnHs B MPEMOAaBaHUM XUMHUHU B OOJBIIEH CTENeHU
OTHAETCs MPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE coJiep)KaHusi OOydeHHs, OpUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00I1e00pa30BaTeIbHON OpraHU3aliy, BIAJCIOIIEro He HaOOpOM 3HAHHM, a
(GYHKIIMOHATIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHSIMH aKTHUBHOTO IOJIyYE€HUS 3HAHUU U
NPUMEHEHHS UX B PEATbHOM KU3HU JUIS PEIICHHS TPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM IpHU U3yYEHUU NpeaAMeTa «XUMUs» AOMUHUPYIOLIEe 3HaUYeHUE MPHOOpPETaroT
TaKue IeJH U 331a4M, KaK:

ajanrtanus oOydaroluXcs K YCIOBHUSM IWHAMUYHO pa3BUBAIOLIErocs Mupa, (HOpMUpOBaHUE
MHTEJUIEKTYaJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K CaMOOOpPa3OBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TMPHUHSATHIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

¢dbopMupoBaHue y 0Oy4arOIIUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIINI), UMEIOIINX
YHHUBEPCAIbHOE 3HAYCHUE ISl Pa3IMYHBIX BUIOB JACSATEIBHOCTH: PEIICHUs Mpo0eM, MOUCKa, aHAIN3a
u 00paboTku uHGPOpPMAIMU, HEOOXOMMMBIX MJii HPUOOPETEHUs OIbITa JESATENbHOCTH, KOTOpas
3aHUMAeT BAXHOE MECTO B IO3HAHWM XHMHHU, a TAKKE U1 OICHKH C TO3UIMHA JKOJIOTHYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHYECKHX IPOIECCOB HAa OPraHM3M YelOBeKa U
MIPUPOTHYIO CPeny;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, HHTEUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CocOOHOCTH CAMOCTOSITETIFHO IPUOOPETATh HOBBIEC 3HAHHS 110 XUMHH B COOTBETCTBUHU
C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BATh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOMCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHOW HH(POPMALIUN XUMHUYECKOTO COJICPIKAHMS;

¢dbopmupoBaHHE W pa3BUTHE Yy OOYUYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaO0II01aTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIMMBI, B YaCTHOCTH,
NIPY TUTAHUPOBAHHH U TIPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHHE y 00ydaronmxcs yOekIEHHOCTH B 'yMaHMCTUYECKOI HANpaBIE€HHOCTH XUMMH, €€
BaXHOH POJIM B PEUICHUH TII00ATBHBIX MPOOIEM parlMOHAIBHOTO TTPUPOIAONOIB30BAHMS, TIOTOTHEHHUS
HHEPreTUYECKUX PEeCcCypcoB U COXpaHEHHs HPUPOAHOIO pPAaBHOBECHUS, OCO3HAHUS HEOOXOANMOCTH
OEpe’)KHOTO OTHOWICHHWS K TIPUPOJE ¥ CBOEMY 3JI0OPOBBIO, a TakXke MPHOOPETeHUsI OmbITa
MCMOJIb30BAHUS MOJYYEHHBIX 3HAHUHN I IPUHATHS TPAMOTHBIX PEIICHUI B CUTYaIUsIX, CBA3aHHBIX C
XUMUAYECKUMU SIBIICHUSMH.

B yue6HOM 1utane cpeaHero o0uiero oopa3zoBaHus MpeaMeT «XUMHsD» 6a30BOr0 ypOBHS BXOJIUT
B COCTaB MpeaIMeTHON obactn «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO11ee yuCI0 YacoB, OTBEIEHHBIX JUISl M3YYEHUsI XMMHHU, Ha 0a30BOM YpOBHE CPEIHEro 0OIIEero
oOpa3zoBanusi, coctaBisgeT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 gaca (1
4ac B HEJIEIIO0).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHM4ecKOi XUMUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHUE B IOJTYYCHUH HOBBIX
BEUIECTB U MarepuaynoB. Teopus cTpoeHUs opraHudeckux coequHeHuit A. M. ByrtnepoBa, eé
OCHOBHbIE TON0KeHUsA. CTpyKTypHble (OpMyJbl OpraHMYECKMX BellecTB. I'omonorus, nzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuUKalMyM OpraHuYecKux BemiecTB. HoMeHKiaTypa oOpraHMuecKux
COEMHEHUI (cucTeMaTHuyecKas) U TPUBHMAJIBHBIE Ha3BaHMs Ba)XKHEWIIMX IPEACTABUTEIEN KIIacCOB
OpPraHUYECKUX BEILECTB.

OKCIepUMEHTAJIBHBIE METO/bl M3Yy4YEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0Opa3llaMu OpraHMYeCKMX BELIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJEKYI
OpPTaHUYECKUX BEIIECTB, HAONIOJCHUE W OIHMCAHHE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHHIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJIeHUE, OOYTJIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ANKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKHMH psa. MeraH M 3TaH — HpocTeHIue
MIPEJICTAaBUTENN AJIKAHOB: (pU3MUECKHEe M XMMUYECKUE CBOMCTBA (pEakLUU 3aMELIEHUS U TOPEHHS),
HaXO0XJECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKeHBI: COCTaB M CTPOEHUE, IOMOJIOTMUECKUN psAl. OTWUJIEH W NPONMUIEH — MpPOCTEHIINe
IPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHUYECKHE CBOHCTBa (peakiuM TIUAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIECHUS U MOJIUMEPHU3aLlin), IOJIy4€HNE U IPUMEHEHUE.

Anxaguensl: Oyraauen-1,3 u wmertunOyraguen-1,3: cTpoeHue, BaKHEWIIHME XUMUYECKUE
cBoicTBa (peakius noauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUYECKUI psii. ALETHIIEH — NpOCTEHIINi
MIPE/ICTaBUTENb AJIKWHOB: COCTaB, CTpPOEHHUE, (PU3MYECKHMEe W XHMHUYECKHE CBOWMCTBA (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOJTydeHHUE U TPUMEHEHHE.

Apenbl. ben3on: cocraB, cTpoeHue, (Qu3MUeCKMe W XUMHUYECKHE CBOWMCTBA (peakuuu
raJJOTeHUPOBAHUS W HUTPOBAaHMA), NOJIY4YeHUE U MpuUMeHeHue. Toayon: cocmas, cmpoeHue,
@uzuueckue u Xumuueckue Ce0UCMEa (peakyuu 2ai02eHUpoSaHUs U HUMPOBAHUS), NOJYYEeHUe U
npumererue. TOKCUYHOCTb apeHOB. | 'eHeTHUeCKast CBSA3b MEXKY YIIIEBOAOPOJaMH, PUHAJIEKAILUMU
K pa3jIM4YHbIM KJIaccaM.

[Ipupoanble HCTOUHUKH yriieBoopo1oB. [Ipupoanslii ra3 u nonyrHele HedTaHbIe ra3pl. HedTh
u e& mnpoucxoxiaeHue. CrocoObl mnepepaboOTKH HePTH: MEPeroHKa, KPEeKUHr (TEpMUYECKUH,
KaTaJuTH4ecKuil), muponus. [Ipoaykrsl nepepaboTky He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKCliepUMEHTAJIbHBIE METO/bl M3y4Y€HHUS BEIIECTB W UX MPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3liaMu IjacTMacc, KaydyyKoB M pe3uHbl, Koyuiekiuuu «HedTb» u «Yronb», MoJenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, IPOBECHIE NPAKTHUECKON paboThl: MOTydeHHE
ITWJIEHA U U3yYEHHUE €T0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBAa WM MPOJIYKTa peaklUu MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOTO M3 MCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

Kucnopoacoaepxanye oprannyeckue coeAuHeHUs1

[IpenenpHble 0THOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (PU3nUecKre U XUMHYECKHIE
CBOMCTBAa (peakuMM C aKTUBHBIMU MeTalslaMH, TaJIOT€HOBOJIOPOJAMH, TOpPEHHE), MPHUMEHEHUE.
BonopoaHele cBsi3m Mexay MOJEKyJlIaMu crnupToB. JlelicTBHME MeTaHoJia M 3TaHOjJa HAa OPraHHU3M
YeloBeKa.




MHoOroaToMHbI€ COUPTHI. DTHWIECHIIIMKOJIb U TIHUIEPUH: CTPOEHUE, (PU3NUECKUE U XUMHUUYECKHUE
CBOWCTBa (B3aMMOJCICTBHE CO IIEIOYHBIMU METAJIaMH, KAaUeCTBEHHAs PEaklusi Ha MHOTOaTOMHBIE
cnupThl). JlecTBUE HAa OpraHu3M uenoBeka. [IpuMeHeHue riunepruHa 1 STUICHIIUKOJSL.

@eHoI: CTpOEHUE MOJICKYJBI, (PU3UYECKUE M XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denomna.

Anbnerunipl U kemonwvl. DopMaNbIETH, AETATIBACTH: CTPOCHUE, (PU3HUECKUE U XUMHYECKHUE
CBOWCTBA (peakUuy OKHCICHHMs M BOCCTAaHOBJIEHMS, KaueCTBEHHBbIE peaklUu), IMOIy4YeHUE U
PUMEHEHHE.

OZHOOCHOBHBIE IpeJiesIbHble KAapOOHOBbIE KHCIOThl. MypaBbUHAas W YKCYCHas KHCIIOTBIL:
cTpoeHue, (pu3nYeckue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIMe Ul Kjacca KHUCIOT, peaKius
STepUHKAINN), TIOTyYeHHEe U puMeHeHne. CTeaprHOBas M OJCMHOBAsI KUCIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBHE.

CrnoxHble 23QHUpBI KaK MPOU3BOIHBIE KApOOHOBBIX KHCIOT. ['naponu3 cinoxHbIX 3¢upoB. Kupsl.
I'maponns xupos. [lpumenenne xupoB. bruonoruyeckas posib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKauus YriaeBoJgoB (MOHO-, JW- M ToJHcaxapuiabl). [roxo3a —
IPOCTEHIIMIA MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PU3MUECKUEe U XUMUYECKUE CBOWCTBA
(B3aumogeiictBue ¢ rumpokcuaoM Meau(ll), okuciaenue amMMmuauHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIFOKO3bl), HAX0XKJICHHUE B NMPHUPOJIE, IPUMEHEHHE, ONOJIOTHYECKasi POJlb.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u unemnronosa Kak HpupoiHble mnonuMepbl. CTpoeHue Kpaxmajia M LEJUIIOJI03bI.
dusnuecKkue U XMMUYECKHE CBOMCTBA KpaxMaia (TUAPONIN3, KaYeCTBEHHAS PEAKIIUS C HOIOM).

OKCcIIepUMEHTAJIbHbIE METOJbl M3YyYCHMsI BEIIECTB M HUX NpPEBpallleHHi: MpoBeIeHue,
HaOJI0ZCHNE M ONHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIC PEAKLUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHona okcuaoM Meau(ll)), MHOroaroMHbBIX CIHPTOB
(B3aumopeiictBue mmuepuHa c rugpokcunom wmenu(ll)), anprernnoB (OKucCiIeHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcuaom menu(ll), B3auMopaeicTBHE Kpaxmajga C HOJIOM),
MIPOBE/ICHUE MPAKTHUECKOW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnbie 3amaun.

Bbruuciienus mo ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 MCXOJHBIX
BEIIECTB WJIU MPOTYKTOB PEAKIINH).

A3oTcozepikalie OpraHnuecKue CoeIMHEHMS.

AMUHOKHCIIOTHI KakK amM(OTepHbIe OpraHWYecKne coenuHeHus. Du3nveckne W XUMHYECKHE
CBOMCTBA aMUHOKHCJIIOT (Ha MpuMepe MMiKHa). buonoruueckoe 3HaueHne aMUHOKUCIOT. [lenTuapl.

Benkum kak TpUpPOAHBIE BBICOKOMOJICKYJSpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAS W
TpeTU4Hass CTPYKTypa OeslkoB. XHMHMYECKHe CBOICTBa O€NKOB: THIPOJIH3, JEeHaTypalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHUS BELECTB U UX MPEBpAllCHHU: HAOII0AeHNE U ONMCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OEIKOB ITPHU HArPEBaHUH, IBETHBIC PEAKIIUN OCIIKOB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUS

OCHOBHBIE TIOHSATHS XHMHHU BBICOKOMOJICKYJSPHBIX COCIMHEHHWI: MOHOMEp, TOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3AIIUM, CPEeIHAsS MOJeKysipHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH — TIOJMMEPH3aIHs U TIOJIMKOH ICHCAIIHS.

DKcIepUMEHTAIbHbIE METOJbl HM3YYEHHMs BEIIECTB M HX MPEBpallleHHi: O3HAKOMJIEHHE C
o0pa3maMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaYJyKOB.

MeXIpeIMETHBIE CBS3H.

Peanmusanus MeXnpeaMeTHbIX CBA3€H INpU HM3y4YEHHHM opraHudyeckod xmmuu B 10 Kiacce
OCYILIECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSTUH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH JJTS1 OTACTBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOme ecTeCTBEHHO-HAYYHbIE MOHSATH: SIBIEHHE, HAy4YHBIH (pakT, TUIOTE3a, 3aKOH, TEOPHs,
aHaIM3, CHHTE3, KIACCH(HUKAIMS, TEePUOJUYHOCTh, HAOIIOJCHHe, W3MEpPEHHEe, OJKCIIEPHMEHT,
MO/ICIUPOBAHUE.



®dwusnka: marepusi, SHEprHus, macca, aToM, 3JCKTPOH, MOJIEKYJa, SHEPreTHYECKH YpPOBCHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, (M3MUYECKHUE BEIUYMHBI M €IMHUIIBI MX
WU3MEPCHUSI.

Buonorusi: knerka, opranu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YTIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHoJOTHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHHS, MOIOIIUE CPEJICTBA,
JIEKapCTBCHHBIE W KOCMETHYECKUE IMpermapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETUYCCKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH

XHUMHYECKHUH dJIeMEHT. ATOM. SIIpo aTroma, H30TOMbL. DJIEKTPOHHAs 000J109Ka. DHEPreTHYECKHUE
YPOBHH, IOAYPOBHH. ATOMHBIC OpOuTanmu, S-, P-, d- smemeHTh. OCOOECHHOCTH pacHpeCICHHS
ANIEKTPOHOB MO OpOUTaiIsiM B aToOMax »JJIEMEHTOB IMEPBBIX YETHIPEX MEPUONOB. DIEKTPOHHAs
KOH(HUTypamus aTOMOB.

[Iepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3yemeHToB /. 1. Menneneesa.
Ces3p nmepuoanyeckoro 3akoHa u Ilepuoauueckoil cucrembl xumuueckux osiemeHtos JI. U.
MeHnaeneeBa ¢ COBPEMEHHON TeOpUEH CTPOECHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOWMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB 10 TPYIINAM U IIEPUOAaM.
3HavYeHUE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BeniecTBa. XUMUYECKas CBsI3b. BUIbI XUMUUECKOW CBsI3U (KOBaJCHTHAsI HEMOJISIpHAS
U TOJSipHAsA, MOHHAs, MeTauinyecKkas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON XMMHYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPULIATETEHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTpOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BelleCTBA. THUNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMICTBAa BEIIECTB OT THUNA
KPHUCTAJUTMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTMHHBIE M KOJUJIOMJHBIE pacTBOpbL. MaccoBas 10
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHuyeckux coenuHeHuid. HomeHknaTypa HEOpPraHMYECKHUX BEIECTB.
I'eneTnueckasi CBSI3b HEOPraHUYECKHUX BEILIECTB, MPUHAICKALIUX K PA3TUUYHBIM KJIACCAM.

Xumnyeckas peakuus. Kraccupukanus XUMHYECKMX pEakIUil B HEOpPraHW4eckol u
OpraHMYeCcKONM XMMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUs U MpPEeBpalleHUs
SHEPTUH MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiiuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTUMble peaKIHH.
Xumnueckoe paBHOBecue. DaKkTOPhI, BIMUSIONINE HA COCTOSHUE XUMHUUYECKOTo paBHOBecHs. [Ipunimn
Jle larense.

Onextponutuyeckas aucconuanus. CunbHble W cialOble anekTposnuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAs, HEUTpaslbHasl, IETOYHAs.

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.

DKCrepuMEHTAIbHBIE METOJIbI U3yYEHHS BEIIECTB U WX MPEBpAIICHUN: JTEMOHCTpAIUs TaOIuUIl
«Ilepuoanyeckas cucrema xumuyeckux i3memeHToB [[. WM. MennaeneeBa», H3ydyeHHE MOJEINEH
KPUCTANTMYECKHUX PEHIETOK, HAOMIOIEHNE U OMMCAaHUE JEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OIBITOB
(paznokeHue IMepoKcHaa BOJOPOJa B MPUCYTCTBHM KaTalau3aTopa, OINpeieseHHe Cpelabl pacTBOPOB
BEIIECTB C TOMOINBIO YHUBEPCAILHOTO WHAMKATOPA, PEaKIMd HOHHOrO oOMeHa), MpOBEICHUE
MpaKTUIeCKOU padboThl «BimsiHuE pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnpie 3amaun.

Pacuérel mo ypaBHEHUSM XWMHUUYECKHX PEaKIHUi, B TOM YHCIIE TEPMOXMMHUYECKHE PACUETHI,
pacy€Thl C UCIMIOJIB30BAHUEM MOHSATUS «MACCOBAsi JI0JI BEILIECTBAY.



Heopranuueckasi xumus

Hemeramnsl. Ilonoxxenne nHemeramios B [lepuoandeckoil cucreMe XMMUYECKUX JIEMEHTOB /Jl.
N. MenpaeneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB. DU3HUYECKUE CBOMCTBA HEMETAUIOB. AJUIOTPOIIHS
HEMETAIJIOB (Ha IMpUMepe KUCIOpoaa, cepbl, pochopa u yriaepona).

XUMUYEeCKHE CBOMCTBA BaXXHEHUIIMX HEMETAJIOB (TaJloreHOB, cephl, a30Ta, ¢hocdopa, yriepoaa
Y KPEMHHSI) U UX COCIMHEHUM (OKCHUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOJHBIX COSAMHEHUN).

[IpuMeHeHne Ba)KHEUIIUX HEMETAIOB U X COCIMHEHUM.

Merasnsl. Ilonoxenue MeramwioB B llepuoauyeckoi cucreMe xuMuuyeckux snemeHTos /. .
MenpaeneeBa. OCOOEHHOCTHM CTPOCHHSI DSJIEKTPOHHBIX 000JI0YEK aTroMoB MeTauioB. OOimue
¢uzuveckne cBorcTBa MeTawioB. CIulaBpl METAIOB. DJEKTPOXMMHYECKUN Pl HANPSHKCHUI
METaJIJIOB.

XHWMHYECKUE CBOMCTBA BAXKHEUIIMX META/UIOB (HATPUM, KaJIWH, KAJIBIMA, MAarHUMA, aJIOMHHHH,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCITMHEHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

DKCIEePUMEHTAIBHBIE METOJbl M3YYE€HMsI BEUIECTB U MX IMPEBPAIICHUIN: M3yYECHUE KOJICKIIMU
«MeTanisl U CIUIaBbl», 00pa3llOB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTANbHBIX 3a/lad, HaOI0IeHue U
OMHCaHUE JIEMOHCTPAIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THIPOKCUAA ATIOMUHHUS C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbIE PeaKIIM1 Ha KATHOHBI METAIIJIOB).

Pacuérnsble 3anaun.

Pacuérbl macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WU
00BEMY OMHOTO W3 YYACTBYIONIUX B PEAKIMHM BEIIESCTB, PAacu€Thl Macchl (00BEMa, KOIMYECTBA
BEIIECTBA) MIPOYKTOB PEAKIIMH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecriedeHHWH SKOJIOTUYECKOW, SHEPreTUYEeCKOW U MHUIIEBOM Oe30MacHOCTH,
pa3BuTuu MeAuIuHbL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XMMHUYECKUX PEAKIIHi.

[IpencraBienuss 00 OOMIMX HAyYHBIX MPHUHIUIAX MPOMBIIUICHHOTO MOJIYYCHHS BaKHEHUIIUX
BEIILIECTB.

UenoBek B MHUpE BELIECTB U MaTEpPUANIOB: BAXXKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa, MaTepHalibl Ui JJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XUMHS ¥ 3I0pOBBE YEJIOBEKA: MpaBUJIa UCIIOIB30BAHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuia
0€30MacHOTO HCIIOIB30BAHMS PENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKH3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arus MeXMnpeaMETHBIX CBsI3ed MpU WM3YYeHHH OOIIed M HeopraHudeckod Xxumuu B 11
KJIacCe OCYIIECTBIISIETCS YEPe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHUN, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMHU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE MOHSATHS: Hay4YHbIH (DAaKT, TMIOTE3a, 3aKOH, TEOpHUs, AHAIU3,
CUHTE3, KiIaccu(uKaIus, IepuoAnYHOCTb, HAOIIOIEHUE, YKCIEPUMEHT, MOJIETUPOBaHIE, U3MEPEHUE,
SIBJICHHE.

®dusnka: Marepusi, HHEprus, Macca, aroM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PaINOaKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKH YpPOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NIECKUE BEIUIMHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTbD.

buonorus: knerka, opranusM, sKocucreMa, 6uochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMeEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHEpaAIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE NCKOMTAEMbIE, TOTIUBO, PECYPCHI.

TexHonmorus: XUMHUYECKash MPOMBIIUIEHHOCTb, METAJUIYpTUsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHUaIoB, CEIbCKOXO3SICTBEHHOE MTPOU3BOICTBO, MHUIIIEBAs MPOMBIIIIICHHOCTbD, (hapMaIleBTUIecKast
MIPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETHMUECKHX IMPENapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 XMMHWKU HA BA30BOM
YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00YYAIOIIMMHUCS MPOrpPaMMm
cpenHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METallpeIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJAMYECKON OCHOBOW IJisi pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpaMM CPEAHEro
o011ero o6pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTtBercTBHU C CUCTCMHO-ACATCIBbHOCTHBIM  IMOAXOJOM B CTPYKTYpPC JIMYHOCTHBIX
pE3yNIbTaTOB OCBOEHUS IpeaMera «XHMHSI» Ha YpOBHE CpelHEro oomero oopa3oBaHUsl BbIAEICHBI
CJIEYIOINE COCTABIISIOLIUE!

OCO3HaHHE OOYYaIOIIUMHUCA POCCUMCKOW TpaKJAaHCKOM HUIACHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIEICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHIO;

[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPCHHUX YOSXKIEHWUH IJWYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXCs PYKOBOJCTBOBATbCSI B CBOEH JESATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIIUMHU LIETIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HAJIN4YUC ITPABOCO3HAHUSA DKOJIOTHYECKOH KYJIBTYPbI U CHOCO6HOCTI/I CTaBUTH LCJIIM U CTPOUTH
KU3HEHHBIC TIIAHBI.

JIngHocTHBIE PE3YIbTAThl OCBOCHUA IPEAMCTA «XHUMUS» JOCTUTaOTCA B €CAUHCTBC yqe6H0171 u
BOCIIUTATEIbHOW JIEATEIHbHOCTH B COOTBETCTBUHM C T'yMaHHUCTUYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM U HJA€aJaMH POCCUHMCKOIO TIpaXkJaHCKOro oOOIIecTBa,
NPUHATHIMU B OOIECTBE HOPMAMHM M TIPaBUJIAMHU MOBEACHHUSA, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYaIOIINXCS.

JIn4HOCTHBIE PEe3yJbTaThl OCBOEHUS MpeAMETa «XUMHUS» OTPaXaroT c(pOPMUPOBAHHOCTD OIIbITA
MO3HABATENIPHON U TMPAKTUYECKON JESITeNbHOCTH OOydYaloluxcs MO peaju3aluu MPUHATHIX B
00IIIeCTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

OCO3HaHHs OOYyYaIOUIMMHCS CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY M MPaBOMOPSAKY;

NpeACTAaBJICHHUA O COLOUAJIBHBIX HOpMax MW IpaBUIaX MCKINMYHOCTHBIX OTHOLIEHUNA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESTENbHOCTH MNPHU CO3JaHUM YUEOHBIX IMPOEKTOB,
pelleHnr yueOHbIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThl APYTUX HpU
aHaJlM3e pa3IMYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HACJIe/INI0 OT€YECTBEHHON XUMUU;

YBaXXCHUA K IMPOLECCY TBOPUYECCTBA B o0OJacTu TCOpHUH W MPAKTHUYCCKOIO0 MPHUMCHCHUSA XUMUH,
OCO3HaHHUs TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3yJabTaT JUIUTEIHHBIX HAONIONEHUN, KPOMOTIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOT'O TPpyda y‘IéHBIX " IIPaKTUKOB,

WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B MOJIYYCHUU M MOCIEAYIONIEM aHaIn3e HHPOopMaIuu o
MNEPEAOBBIX TOCTHXXCHUAX COBpeMeHHOfI OTEUYECTBEHHOU XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'0O MMOBEACHUA,

CIIOCOOHOCTH OLIEHHWBATh CUTYaIlUU, CBSI3aHHBIE C XUMHUYECKUMH SBJICHHUSMH, U MPUHUMATH
OCO3HAHHBIC PCHICHUA, OPUCHTUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH,

TOTOBHOCTU OIIEHMBAaTh CBOE TOBEACHHME M TMOCTYINKM CBOUX TOBApHILEd C MO3ULUN
HPABCTBCHHBIX U IIPAaBOBBIX HOPM U OCO3HAHHEC HOCJ'I@)ICTBI/II\/'I OTUX IMOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:



MMOHUMaHUsI I[EHHOCTEW 370poBOTO0 M Oe3omacHOro oOpas3a JKH3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37]0POBbBIO;

coOJTI0IeHUsI PaBHJT 0€30MaCHOTO OOpAaIeHHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS LIEHHOCTH MPaBWJI WHANBUAYAIBHOTO M KOJJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUS TOCHEACTBUIA U HENPUSATUS BPEIHBIX MPUBBIYEK (YNOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENIbCKOM  JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOW U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEUICHHMM MPAaKTHUYECKUX 3a/Jad  COIMaJIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YYeHHIO Ipoeccuil pa3inyHOro pojia, B TOM YHCIIE Ha OCHOBE
MPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBaXKEHUsI K TPYILY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH A€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBUAYAIBHOW TpaeKTopuu 0Opa3zoBaHus, Oymylien
npodeccun U peanusalnyd COOCTBEHHBIX XU3HEHHBIX IUIAHOB C y4YETOM ITUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTUYECKH II€JI€CO00Pa3HOTO OTHOIICHHS K TPHUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIc;

MMOHUMAaHHUS TJIOOAJIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIHSHUS 3IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbl;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIB30BAHUS JIOCTHIKCHUN XUMHUU I PEIIEHUS BOIPOCOB
PaIMOHATIBLHOTO MIPUPOAONOIB30BAHUS;

AKTHUBHOT'O HENPUATHA ACUCTBUM, IPUHOCAIINX BPE] OKPYKAIOLIEH NPUPOAHOU CpEAE, YMEHUs
MIPOTHO3UPOBATh HEOIATONPUSITHBIE KOJOTUYECKHE TMOCIEICTBUS MPEANPUHUMACMbIX JEUCTBUN U
MIPEeIOTBPAIIATH HX;

HaJIW4YUs PaA3BUTOTO DKOJIIOTUYECKOTO MBIIUICHUS, OSKOJIOTHYECKOH KYIbTYpbI, OIBITa
NEeSTETLHOCTH YKOJIOTHYECKON HANPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI UMHU B TI03HABATEILHOM,
KOMMYHHKATUBHOM M COILIMATbHOM TMpPaKTUKE, CIOCOOHOCTH W YMEHHsI aKTUBHO MPOTHUBOCTOATH
U700 XeMopoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHVUMAHHUS CHCIM(PUKA XUMHUU KaK HAyKd, OCO3HaHWs e€ poiu B (HOPMHPOBAHHH
paIMoOHaIBLHOTO HAYYHOT'O MBIIIEHHUS, CO3JJaHIH I[EJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEeM MUpPE
KaKk O E€IMHCTBE NPHUPOABl M YEJOBEKa, B TMO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUH
mpo0JieM COXpaHEeHHsI IPHUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH JUJIS COBPEMEHHOW IMBWJIM3AIMHA: B €€
T'YMaHUCTHYECKONW HAMpaBIEHHOCTH W BAaXKHOW pOJMU B CO3JAaHMM HOBOW 0aszpl MaTepuanbHON
KYJIbTYpbI, PEIICHUH TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO PA3BUTHUSI YEIIOBEYECTBA — CHIPHEBOMH,
OHEPreTHYECKOH, MUIIEBON M IKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCreYeHun
YCJIOBHH YCIIEIITHOTO TPy M YKOJIOTHIECKH KOM(DOPTHOM JKU3HU KAXKIOTO YjIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOH  TPAaMOTHOCTH:  TOHHMMaHHUS  CYIIHOCTH  METOJOB  IO3HAHMA,
WCIIOB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIOJIb30BaTh IMOTy4aeMble 3HAHUS IS
aHaM3a M OOBSICHEHHsI SIBJICHHM OKPYKAIOIEro MUpa U MPOUCXOASIIUX B HEM M3MEHEHHM, YMEHUS
nenath 0OOCHOBAaHHBIC 3aKJIFOUCHHS HAa OCHOBE HAYYHBIX (DaKTOB M MUMEIOIIMUXCS JAHHBIX C IIENIBIO
MOJIy4EHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HWCIOJIb30BAaTh XMMUUYECKHE 3HAHUS IS pElIeHUs mpodyieM B
pEeATbHBIX KU3HEHHBIX CHTYAITUSX;

WHTEpeca K MMO3HAHUIO M MCCIICIOBATEHCKOMN JACSITEIHPHOCTH,



TOTOBHOCTH U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUHU C )KU3HECHHBIMU HOTpCGHOCTSIMI/I;
HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX chepax mpodhecCuoOHATBHOU IeATeTbHOCTH.
METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS Y4eOHOro IMmpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01m1ero o0pa3oBaHUs BKIIFOYAIOT:

3HaYUMBIC I (OPMHUPOBAHUS MHPOBO33PCHHS  OOYYAIOIIUXCS  MEXKIUCIUILINHAPHBIC
(MeXIpeMeTHbIE) OOLIEHAYyYHbIE MOHATHS, OTPAKAIOLIUE IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U
CHeIM(pUKY METOJIOB ITO3HAHHWS, HCIOIB3yeMbIX B CCTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CHCTeMa, HAyYHBIA (aKT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE yueOHbIE AEUCTBHUs (TIO3HABaTeNbHbIC, KOMMYHHKATHBHbIC, PETYJIATUBHBIC),
obecnieunBamoIue (GopMUpPOBaHUE (GYHKIIMOHAIBHOH TI'PAMOTHOCTH M COLHAIBHOW KOMIICTCHIIUU
o0yJaromuxcs;

CIIOCOOHOCTh o0yJaronuxcs HCII0JIb30BaTh OCBOCHHBIEC MEKTUCITUTUTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCaJIbHbIC YUEOHbIE NEHCTBUS B I03HABATEJIBLHOM M COLMAIbHON
MIPaKTUKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT — OBJIAJICHHE  YHHBEPCAIbHBIMH  YYCOHBIMH
IMO3HAaBAaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHﬂMH.

OgiajieHne YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENIbHO ~ ()OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh  MpOOJieMy, BCECTOpPOHHE e
paccMaTpuBarth;

OIpEACIIATh eI ACITSIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPHH MX JOCTHXKCHHUS, COOTHOCHTD
PE3YIbTATHI ACATCIIBHOCTH C IMTOCTABJICHHBIMU LCJIAMU,

HCIIOJIb30BAaTh IPH OCBOCHMHM 3HAHMA MNPUEMBI JIOTHUYECKOI'O MBIIUICHHS — BBIICIATH
XapPaKTCPHBIC ITPU3HAKHN HOHATHHU U YCTaHAaBJIMBATb UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
MOHATHS 11 OOBSICHEHHUS OT/ICIbHBIX (PAKTOB M SBJICHUI;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPUH IJId KJ'[aCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHABIUBATh NPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY N3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTHUYCCKUC PACCYKIACHUA (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaJ’IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BHIBOJBI W
3aKJTFOYCHUS,

MPUMEHITh B TPOIECCe MO3HAHUS, HCIOJIb3yeMble B XHWMHUU CHMBOJIHYECKHE (3HAKOBHIC)
MOJIeNN, MpeoOpa3oBbIBaTh MOJENIbHbIE MPEJCTABICHUS — XMUMHUYECKUH 3HaK (CHMMBOJ) 3JIEMEHTAa,
XuMHUeckas (Gopmyna, ypaBHEHHE XUMUYECKOW PEakuu — MPH PEHICHUH Y4eOHBIX MO3HABATENbHBIX
U MNPAKTUYCCKHUX 3aldad, IM[MPUMCHATb HA3BAHHBIC MOJCJIBHBIC TMPCACTABICHUA [JIA BbIABICHHUA
XapaKTepPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMUUECKHUX PEAKIIHA.

2) 0a30BbIe HCCIeN0BATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

dbopMyIpoBaTh IeNM W 3a7a4d  HUCCIICJOBAHMS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO CPOPMYITHUPOBAHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpOBaHUSI TUTIOTE3HI 0 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJIECHUM;

BIIQJIETh HABBIKAMH  CaMOCTOSTEIHHOTO IUIAHMPOBAHHMS U TPOBEACHHS  YUCHUUYECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHWS HAOJIOJaTh 3a XOJOM IIpoIlecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3ynbTar, QOopMyIupoBaTh OOOOIIEHUS W  BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIICIOBAHUSA, COCTABIIATh OOOCHOBAHHBIM OTYET O TIPOJCTaHHOU
pabore;

MPUOOpPETaTh OMBIT YYEHUYECKOW HMCCIEeI0BATENIbCKOW U MPOEKTHOW JEATENIbHOCTH, MPOSIBIISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOWCKY METOJOB PEIICHUs MPAaKTHYEeCKHUX 3ajad,
IMPUMEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA.

3) paGora ¢ nngopmanmeii:



OPHEHTUPOBATHCSI B PA3JIMYHBIX MCTOYHMKAX HMH(OpManuu (HaydyHO-NONYJSIpHAas JUTEparypa
XUMHAYECKOTO  COJCp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), aHATU3MPOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (OPM IMPEICTABICHHSI, KDUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh
Y HETIPOTUBOPEYUBOCTE;

(GbopMynIMpOBaTh 3ampOChl M MPUMEHATh pa3IMYHble METOJbl IPU IOUCKE U O0TOOpe
uHpopManuu, HeoOXOAMMOM I BHITIOJIHEHHS YUeOHBIX 3a7ad ONPeAeIEHHOTO THIIA;

IpUOOpeTaTh OIBIT HCIOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHMKATUBHBIX TEXHOJIOTMH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHMAJIbHYI (opMy mpeacraBieHus HH(POPMALMU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

MCIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEACTBA IPU pabdOTe ¢ XMMHUYECKOH MH(OPMAIUEH:
IPUMEHATh MEXIpeaAMeTHble ((u3uyeckue W MaTeMaTUYecKHe) 3HAKU U CHUMBOJIBL, (OpPMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh U IIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OgJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJaBaTh BOIIPOCHI 10 CYLIECTBY OOCYKIAeMOHl TeMbl B XOJ€ Juajora W/WINH JTUCKYCCHUH,
BBICKa3bIBaTh HUJCH, POPMYIMPOBATH CBOHM NPEJIOKEHHSI OTHOCUTEIBHO BBIITOJHEHHS IPEIOKEHHON
3ajJjauy;

BBICTYNIaTh C IIpEe3EHTAallMel pe3yJbTaTOB I103HABATEIbHOW JESTENbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA,
IIPaKTUYECKOH pPAa0OTHI MO HCCIECJOBAHUIO CBOMCTB HM3YyYaE€MbIX BEIIECTB, pealM3allUd y4yeOHOIo
npoekta M (OpMyIMpOBaTh BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHBIX HCCIEAOBAaHUM IMyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

OsiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U  OCYIIECTBIISATH CBOIO I1O3HABATENIbHYIO JESTEIbHOCTD,
ompenensas e€ LI W 3aJauyd, KOHTPOJMpPOBaTb M IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
npe/UlaraeéMblii  AITOPUTM JCWCTBUI TPH BBHINOJHEHWH YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3PQPEKTUBHBIA CIIOCOO HUX pELICHHs ¢ YYETOM IOJy4yeHHs] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

MHNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUH O XMMHUYECKOH COCTaBIAIOMIEH €CTeCTBEHHO-HAYYHOM
KapTUHBl MHUpPA, POJIM XUMHUU B TO3HAHMU SIBI€HUN NpUPObl, B (OPMUPOBAHHWU MBILUICHUS U
KYJIBTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIS pelIeH s MPAKTUYECKUX
3aJ1a4 ¥ HKOJIOTMYeCKH 00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IIPUPOJIHOM Cperie;

BJIJICHUE CHCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolUe MOHITHS
(XMMUYEeCKUIl ~ DIIEMEHT, aToM, OJJIEKTpOHHas o00o0JiouKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTh, XMMUYECKas CBsI3b, CTPYKTYpHas ¢opmyna (pa3BEpHyTas U COKpaléHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM, YTIepOoAHbIN CKeneT, (YHKIMOHATbHAS TPYIIa, paguKa,
U30MEPHUsI, U30MEPBI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPO U a30TCOAEpKAIINe
COEIMHEHMS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHMS); TEOPUU U
3aKOHBI (TEOpUsi CTPOEHHs opraHuueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHMsS MAaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAllUe B
OCHOBE NMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SABJICHHUM, (PaKTOJOTHUYECKUE CBEIECHUS
O CBOMCTBaxX, COCTaBe, IOJYYEHHH U O€30MacCHOM HCMHOJIb30BAaHUU BAXKHEHUIINX OPraHMYEeCKHX
BEIIECTB B OBITY U PAKTUYECKOH 1S TETbHOCTH YelIOBEKa,



C()OPMHPOBAHHOCTb YMEHUI BBIABIATh XapaKTEpHbIE NMPU3HAKHU MOHATHH, yCTaHABIMBATh MX
B3alMOCBSA3b, MCIIOJIB30BaTh COOTBETCTBYIOUIME IOHATUS IIPU ONUCAHUU COCTaBa, CTPOCHUS H
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUMN;

c(OPMHPOBAHHOCTh YMEHHH HCIONb30BaTh XUMHUYECKYIO CHUMBOJHKY JJISI COCTABICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaléHHOM) (hopMysd OpraHMYECKMX BELIECTB U
YpPaBHEHUHM XHUMUYECKUX PEaKLUW, HU3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYEeCKHX BEIIECTB JUIS
WUTIOCTPALMM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH YyCTaHABIWBATh MPHUHAIICKHOCTh HM3YYCHHBIX OPTraHUYECKUX
BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K ONPEAEIEHHOMY KJIAcCy/TpyIIie COeIUHEHUN (YIriIeBOIOPOIbL,
KHUCJIOPOA U a30TCOEprKalllie COSANHEHMSI, BHICOKOMOJIEKYJIIPHBIC COEIMHEHMSI), 1aBaTh UM Ha3BaHUs
no cucrematnueckoii HomeHkiarype (IUPAC), a Taxke NpuUBOIUTH TPHUBHAIbHBIE HAa3BaHUS
OTAENbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPONMJIEH, AaLETHIEH, STHICHIJHMKOJb, IIHIEPHH,
¢benon, popmanbaerny, aneTanbAaerHa, MypaBbHHAsE KHCIOTA, YKCYCHAs! KMCJIO0Ta, OJIGMHOBAs KHCIIOTA,
CTeapMHOBAasl KMCIIOTA, III0K03a, (PYKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCT yYMEHHUS OMpPENENATh BHUAbI XUMHYECKOW CBSI3M B  OPraHUYECKUX
coeIMHEHUsX (OAMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSTH MOJIOKEHHUS TEOPUU CTPOCHHSI OPraHWYECKUX BEUIECTB
A. M. byrnepoBa /i1 00bsICHEHHUs] 3aBUCUMOCTH CBOMCTB BELLIECTB OT MX COCTAaBa U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTAB, CTPOEHUE, (GU3NYECKUE M XMMUYECKHE
CBOMCTBA TUIWYHBIX MPEACTABUTENCH Ppa3INYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, MpPONWIEH, aueTuieH, OyraaueH-1,3, merunOyraguen-1,3, OeH30J, METaHOJ, STaHOI,
STHJICHIJIMKOJb, TIHUIEPHH, (EHON, aleTanbIerui, MypaBbHHAs W YKCYCHAas KHCIIOTBHI, TIIOKO3a,
KpaxMaJl, HeJIJIH0103a, aMUHOYKCYCHAs! KUCIIOTa), WILTFOCTPUPOBATh FEHETUYECKYIO CBSI3b MEX/ly HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLUi C UCIOIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

C(OPMHPOBAHHOCTh YMEHHUS XapaKT€PU30BaTh HCTOYHUKHU YIIIEBOJOPOJHOIO ChIPbs (HE(TH,
INPUPOJAHBII Tra3, Yrojb), CHOCOOBI HMX NEpepabOTKU M MPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOAMUTH BBIYMCICHUS 1O XUMHYECKHUM ypPaBHEHHSM (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJYKTAa PEaKLMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHMH BIIAJETh CHUCTEMOW 3HAHMH OO0 OCHOBHBIX METOJAaX HAy4YHOI'O
MO3HAHUS, UCIIOJB3YEMBIX B XMMHUU NPU M3YYEHHUH BEIIECTB M XMMMUYECKUX SIBJICHUH (HaOmroneHue,
U3MEepeHue, HKCIEPUMEHT, MOJIEIMPOBAHUE), HCIOIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHMS s
NPUHATHUSL PEIIEHUH B KOHKPETHBIX MKU3HEHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHMI COOJO/IaTh MpaBWJia TOJB30BAHHUS XUMHUYECKON TMOCYI0N U
n1a00paTOpHBIM 000pYIOBaHMEM, a TaKKe MpaBuiia OOpaIleHHs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBIITOJHEHUIO JTA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

C(OPMHPOBAHHOCTh yYMEHHUH IJAHUPOBATH M  BBIIOJIHATH XHUMHYECKMH IKCHEPUMEHT
(mpeBpallleHusT OpraHMYECKUX BELIECTB NpPH HArpeBaHMM, IOJYYEHHE OSTWUIEHA U M3y4YEHHE €ro
CBOWCTB, KaUeCTBEHHBIE PEAKIIMM OPraHMYECKUX BEILIECTB, JIeHATypalus OeIKOB MpHU HarpeBaHUH,
L[BETHBIE peaKklMu OEKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHUKH 0€30MacHOCTH IpHU OOpaIleHHuu ¢
BEIIECTBAMH U J1a0OpaTOpHBIM  OOOPYAOBAaHUEM, TMPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (popMe 3alKCH YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (GOpMyIupOBaTh BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3MPOBaTh XUMHUYECKYI0 HH(pOpMaluio,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(opMaluu, UHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBHJIA YKOJIOTHIECKHU 1IETIECO00PA3HOTO TOBEACHUS B
OBITY M TPYAOBOH JEATETLHOCTH B LIEISIX COXPAHEHHs CBOETO 3/I0POBbSl U OKPYKAIOLIEH MPUPOTHOM
Cpelbl, 0CO3HABaTh ONACHOCTb BO3JECHCTBUS HA >KMBBIE OPTaHU3MBI OINpPENEIEHHBIX OPraHMYEeCKHX
BEIIECTB, MOHMMAas cMblica mnokazatens I[I/JIK, mosicHATP Ha mpumepax CrHocoObl YMEHBIIEHHS U
MPEeIOTBPALEHHS UX BPEIHOTO BO3ACHCTBUSI HA OpPraHU3M YeJIOBEKa;



U O0YYaroIIMUXCsl ¢ OTPAaHMYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE NMPUMEHSITh 3HAHUS
06 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BCUICCTB U XUMHUYICCKUX }IBHGHHﬁ;

JUIS CJIETIBIX M ClHa0OBUASAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-TOUEUHYIO
cucremy obo3nauenuii JI. bpaiis muist 3anvcu XumMudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «O0111as U HeopraHudeckasi XUMHs» OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABIICHUM: O XUMHUYECKOW COCTaBIIAIOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJIM XUMHUU B TO3HAHWU SIBICHUH NPUPOJBI, B (HOPMUPOBAHWHM MBIIIICHUS H
KYJIbTYPbI JIMYHOCTH, €€ ()YHKIIMOHAJILHON IPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUST TTPAKTUUIECKUX
3a/1a4 ¥ YKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0OPOBBIO U TIPUPOJTHOM CpeJie;

BJIAJICHUE CHCTEMOM XMMHWYECKMX 3HAHUW, KOTOpAs BKIIOYAET: OCHOBOMOJIATAIOIIUE MOHSATHUSA
(XMMHYECKUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOMTANIM aTOMOB, MOH, MOJICKYIIA,
MOJTb, MOJIIPHBIH 00BEM, BaJICHTHOCTH, JICKTPOOTPHUIATEIIBHOCTD, CTETICHh OKHUCIICHUS, XUMHYECKas
CBA3b (KOBaJCHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJHAs), KPUCTALIMYECKAs PEUIETKA, THUIIbI
XUMHUYECKUX PEAKIUM, paCTBOP, AJIEKTPOIUTHI, HEIIECKTPOJIUTHI, DJICKTPOJUTHUECKAS TUCCOLUALIMS,
OKHCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKON PEaKINU, XUMUYECKOE PABHOBECHUE); TEOPUH H
3aKOHBI (TEOPHS ICKTPOJUTUUECKON TUCCOIMALNM, epuoarndeckuii 3akoH J. 1. MeHneneeBa, 3aKk0H
COXpaHEHHUsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBPAIICHHUS SHEPTHH TPH XUMHYECKUX
peaKkmusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33PEHUYCCKHUE 3HAHHMS, JICIKAIINEC B
OCHOBE MTOHWUMAHUS MPUIMHHOCTH ¥ CHCTEMHOCTH XUMHYECKUX SIBICHUM, (DAKTOIOTHYCCKUE CBEICHUS
O CBOICTBaX, COCTaBe, MOJYYEHHU M OE30MaCHOM HCIOIb30BAHUHM BAXKHEHIINX HEOPTraHMYECKHX
BEILIECTB B OBITY U MPAKTUUECKOU JIEATETLHOCTH YETIOBEKA,

c(OpPMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHSATHH, YCTaHABIMBATh UX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS NPU OMHCAHUU HEOPTaHUYECKUX BEUIECTB U
UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUI HCIIONIB30BATh XUMUYECKYIO CUMBOJIUKY JUISI COCTaBJICHHS (HOpMYIT
BEIIECTB M YypaBHEHMH XWMHYECKUX peakuuid, cucremarnueckyro Homenkinatypy (IUPAC) u
TPUBHAJIHBIE HA3BaHUS OTIEIbHBIX HEOPraHWYECKUX BeEIIEeCTB (YyrapHbld TIa3, YIJIEKUCIbIM Tras,
aMMHUaK, raméHasi U3BECTh, HeTaIléHas U3BECTh, MUTHEBASI COJIA, TUPUT U JPYTHE);

cOpPMUPOBAHHOCTh YMEHHUH OMpeNeisTh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKUX
9JIEMEHTOB B COCJAMHEHUSX PA3JIMYHOTO COCTaBa, BUJlI XUMHUYECKOW CBA3M (KOBaJ€HTHAs, MOHHAs,
METaJIJTN4ecKasi, BOJOPOJIHAs) B COCIWHEHUSX, TUIM KPUCTAIUTMUECKON PEmETKH KOHKPETHOTO
BeIlleCTBA (aTOMHAs, MOJIEKYJISIpHAs, MOHHAS, METAINTUYECKAsA ), XapaKTep CPElbl B BOJHBIX PacTBOpax
HEOPraHUYeCKUX COETMHEHMUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHUYECKUX BEIECTB 10 MX
COCTaBY K OMPEEeNIEHHOMY KIIACCy/TPYIINe COeTUHEHUH (MPOCThIE BEIIECTBa — METAJIBI U HEMETAILIIBI,
OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIE THAPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI Mepuoanyeckoro 3akona J[. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO M IIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOCHHE ATOMOB XHUMHUYECKHX
aneMeHToB 1-4 mepuonoB Ilepuonnueckoit cuctembl xumuueckux siemeHToB . M. Menneneena,
UCTIONB3Yysl TOHSATHS «S-, P-, U-3JIEKTPOHHBIE OpPOUTAIHN», «IHEPTETHYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHUX DJIEMEHTOB M MX COCIWHEHUN MO TIepUOJaM U
rpynnam Ilepuoanueckoit cucremsl xumMuieckux 3iueMeHToB . . Menaeneesa;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBaTH) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKOU CBS3HU
MEXy HEOPTraHWYECKHMMH BEIIECTBAMU C TIOMOIIBI0 YPAaBHEHUW COOTBETCTBYIOIIMX XHUMHYECKUX
peaKLuii;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIUPOBATh XHUMHYECKHE PEAKIUH TI0 Pa3IuIHBIM
mpu3HaKaM (YHUCITy U COCTaBY PEarupyrolINX BEIIECTB, TEIJIOBOMY 3(PQEeKTy peakuuu, U3MEHEHUIO
CTETIEHEH OKMCIICHUS AIEMEHTOB, 00OPAaTUMOCTH PEAKINH, YIACTHIO KaTaln3aTopa);



c(OpPMUPOBAHHOCTh YMEHHMM COCTaBIISATh YpaBHEHHsI peakUui pa3IUYHBIX THUIIOB, IMOJIHBIE U
COKpaIIEHHbIC YPABHEHHSI PEAKIINI HOHHOTO OOMEHA, YYUTHIBAS yCIOBHS, IPH KOTOPBIX 3TH PEaKIUU
UIYT 10 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHHUI MPOBOAUTH PEAKIUH, MOATBEPXKIAIONINE KadeCTBEHHBI COCTaB
Pa3IMYHbIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX paCTBOpaX HEOPraHUUECKUX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHMM PACKpPBIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIHii TOCPEACTBOM COCTABICHHSI AIIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

c(OPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCHMOCTb CKOPOCTH XMMHUYECKOM pEaKIuu OT
pa3IMyYHbIX (PAKTOPOB; XapakTep CMEUICHHs] XMMUYECKOTO PaBHOBECHUSI B 3aBUCUMOCTU OT BHEIIHETO
BozaeiictBus (mpunuun Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHMI XapaKTEepHU30BaThb XUMUYECKHE IPOLIECCHI, JieXkKAalllie B OCHOBE
NPOMBIIIICHHOTO  TOJIYY€HHUs CEPHOM  KHCIOTHl, aMMHaka, a TaKke CPOPMHUPOBAHHOCTH
mpejcTaBieHut 00 OOIMX HAy4YHBIX MPHUHIMIIAX W SKOJOTHYECKHX MpolieMax XUMHYECKOIrO
IIPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHHIl MPOBOJAUTH BBHIYUCICHHS C HCIOJIb30BAHUEM MOHITHUS «MaccoBas
JI0JIsl BELLECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHMHM Ta30B NpPU XUMHUYECKHX PpEAKLHUAX, MacChl
BelIecTBa WK 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKLUU BEIIECTB, TEIUIOBOTO 3(deKra peakunn Ha OCHOBE 3aKOHOB COXpAHEHUS
MAaccChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU;

c(OPMUPOBAHHOCTh yMEHUU COOJIOJAaTh NpPAaBHJA TOJB30BAHUS XUMHUYECKOW IOCYIOUW W
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXKe IMpaBuia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh yYMEHUW TMJIAHUPOBATh M  BBHIMNOJHATH XUMHUYECKUU OSKCIIEPUMEHT
(paznokeHue IMepoKcHaa BOJOPOJAa B IPUCYTCTBHM KaTalu3aTopa, OINpENEJIeHHE CPelbl pacTBOPOB
BEIIECTB C TOMOIIbI0 YHUBEPCAILHOTO WHIUKATOpA, BIUSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTH
XUMHAYECKON PEeaKINy, peakiMi HOHHOTO 0OMEeHa, Ka4yeCTBEHHBIE PEaKIny Ha Cyab(aT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PElICHHE SKCIEePUMEHTANbHbBIX 3a7au Mo TeMaM «MeTalbl» U
«Hewmeramien») B COOTBETCTBUU C MPaBHJIAMH TEXHUKH 0€30IAaCHOCTHU MPH OOpAIIEHUH C BEIIECTBAMH
1 J1abOpaTOpHBIM 00OPYJOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMHUUECKOTO SKCIIepUMeHTa B (opme
3alliCH YPaBHEHUH COOTBETCTBYIOUIMX peakuuid U (QopMynHpoBaTh BBIBOJBI Ha OCHOBE JTHX
pE3YJIBTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UpPOBaThb XUMHUYECKYI0 HH()OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAacCCOBOM KOMMYHUKaNUU, IHTEpHET U IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOIATh MPaBUJIa YIKOJIOTHYECKHU 1ETIECO00PA3HOTO TTOBEACHUS B
OBITY M TPYAOBOM JESATEIBLHOCTH B LIEISIX COXPAHEHHs CBOETO 3[J0POBbS M OKpYXKarolled MpUpOAHOI
Cpellbl, 0OCO3HABAaTh OMACHOCTb BO3/IEHUCTBHUS HA KUBbIE OPraHU3MBbI ONPEEIIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHAT, Ha mpumepax crocoObl YMEHBIICHHS U TPEIOTBpPAILICHHUS HX
BPEIHOI0 BO3/EHCTBYS Ha OpraHU3M YEJIOBEKa;

U1 00y4aroIKXCsl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMM 3/10pOBBS: YMEHHE NMPUMEHSATh 3HAHMS
00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBICHUI;

JUI CENbIX M CHAOOBUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pPelbe(yHO-TOUYCUHYIO

cucremy obo3HaueHuM JI. bpaiins st 3anucu XuMu4eckux (Gpopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne

HaumeHoBaHue pa3aeioB M TeM IPOrpaMMBbl

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (pPOBbIe)

n/n Bcero  Konrposabueie IIpakTnyeckne  00pa3oBaTelbHbIE pecypchbl
padoThI padoThI
Pa3znea 1. Teoperuueckue 0CHOBBI OPraHUYEeCKOH XUMUM
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHus 3
opranndeckux coenquneHui A. M. bytineposa
Wtoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble YriieBOAOPOIbI: aTKEHBI, aTKaHEHBI, 6 1
QJIKHHBI
2.3 ApomaTH4ecKue yriaeBoA0pOIbl 2
24 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB U UX 3 1
nepepaboTka
HWroro no paznery 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4ecKue coeJuHeHHs
3.1 Cruptel. @enon 3
3.2 Anpneruasl. KapooHoBbie kKucioThl. ClioxkHBIE Y)UPBI 7 1
3.3 VYriaeBoasl 3 1
Hroro no pasneny 13
Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs
4.1 ‘ AmuHbl. AMUHOKHCIOTBL benku 3
Hroro no pasneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COCIUHEHUSA
5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJTACC

Ne KoanuectBo yacoB
u/n HaumeHoBaHue pa3/iejioB U TeM NPOTrPaMMbI Beero  Konrpoasmbie  IIpakTiueckue JyekTpoHHbIE (IU(PPOBLIE)
o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [Tepuonnueckas cuctemMa XUMHYECKuX 3eMeHToB /1. 1. 3
Menneneena
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEmecTB 4
1.3 XUMHYECKUE PEAKIINU 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heoprannueckasi xummusi
2.1 Mertanibl 6 1
2.2 Hemeramibl 9 1 1
2.3 CBs13b HEOPTAaHUYECKUX U OPTaHMYECKHUX BEIIECTB 2
Hroro no pasneny 17

Pa3zgen 3. Xumus 1 ;Ku3HbL

31  Xumusu KusHb 4 | |

Hroro no pasneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoyunuecTso yacos Hara DJIeKTPOHHBbIE HH(POBBIE
/i Tema ypoka Bcero  Kourpoabubie IlpakTuuyeckme  HM3yveHHsi 00pa3oBaTesibHbIE
padoThbI padoTbI pecypcbl
1 [Tpeamer opraHu4eckoil XumMuu, €€ BO3HUKHOBEHUE, 1
pa3BUTHE U 3HAUYCHHE
5 Teopust CTpoeHUSsI OPraHMUECKUX COeTUHEHU A. M. 1
BbytnepoBa, €€ 0CHOBHBIE IOJIOKEHUS
[IpencraBnenue o kmaccupUKAIUN OPraHUIECKUX
3 BeulecTB. Homenknarypa (cucremaruyeckas) u 1
TPUBHAJIbHbBIC HA3BAHUSI OPTaHMUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psij 1
5 MertaH u 3TaH — OpOCTENIINEe IPeACTaBUTENN 1
QJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTWIIEH U MPONMJIEH — MpOCTenIIne 1
NpPEeCTaBUTENN AJIKEHOB
8 [Tpaktrueckas padorta Ne 1. «[TonyueHnue sTuneHa u 1 1
U3yYEHHE €r0 CBOHCTBY
9 Ankanuensl. byramuen-1,3 u metmnOyraauen-1,3. 1
[Tonmy4yeHre CHHTETHUECKOTO KaydyKa W PE3HHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKHH psAll. ALETUIIEH — MPOCTEUIINI 1
NPECTaBUTENb AIKMHOB
11 Brruucnenus no ypaBHEHHIO XUMUYECKOW peaKIKu
12 ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh apeHOB
13 I'enernueckas cBsi3b YIieBOJOPOIOB, 1

MMpUHAJICKAIIUX K pa3JIMIYHbIM KjlaCCaM




[IpupoaHbIE UCTOYHUKH YIJIEBOJOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHbIC HeTsIHBIEC ra3bl, HEPThH
U IIPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOUHUKH YTIIEBOOPOIOB:

15 MPHUPOJIHBIN ra3 U MOMYTHRIE HETSHBIE Ta3bl, HEPTH
U TIPOJIYKTHI €€ mepepaboTKu

16 KonTponpHas pabota mo pazueny «YTiaeBoI0pOIb

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOI U
sTaHoi. BomopoaHas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U
TIIALICPUH

19 ®DeHOo: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMaIbAeTUI U alleTAIbICTH/I.
AnetoH

21 OmHOOCHOBHEIE TIpE/IEIbHBIE KapOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHAasI

99 [Tpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

93 CreapuHOBas U OJIEWMHOBASI KUCIOTHI, KaK
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT

24 Mpb11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee IEUCTBUE

o5 CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE KAPOOHOBHIX
KUCTOT. [ Maponu3 cnokHbIX A3UPOB

26 JKupsl: TuapOIN3, MpUMEHEHUE, OMOJToTHIeCcKas
POJIb )KUPOB

97 YrneBonpl: cocTaB, kiaccudukanus. Baxkueiimme

NPEeICTaBUTEIN: TII0K03a, (pYyKTO3a, caxapo3a




28 Kpaxmain u niemnono3a Kak NpHUpoIHbIE TTOJTUMEPhI 1
KonTponbHas padboTa 1mo pasueiny

29 «Kucnopoacoaepxainine opraHHuecKue 1
COETMHEHUS

30 AMMJHEBI: METHUJIAMUH U aHUJIUH 1
AMUHOKHCJIOTBI KaK aM(pOTEPHbIC OPraHUYCCKUE

31 COENIMHEHNS, NX OMOJIOTHYECKOE 3HAUYECHHE. 1
IlenTuael

39 Benku Kak mpupoIHbIC BEICOKOMOJICKYIISIPHBIC 1
COEIMHEHUS

33 OCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX 1
COEUHEHHI

34 OCHOBHbBIEC METO/IbI CHHTE3a BHICOKOMOJICK Y ISPHBIX 1
coeauneHuit. [ImacTmacchl, KaydyKu, BOJIOKHA

OBIIEE KOJITMYECTBO YACOB I10 ITPOIT'PAMME 34




11 KJTACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalus aTOMOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

Jlara

IIpakTHnyecku
p eckne U3YYeHU s

padoThI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Ilepuonnueckuii 3akoH u [lepronuueckas cucrema
xumuueckux anemenToB J[. . Meneneena, ux
CBSI3b C COBPEMEHHOM TEOPHEH CTPOSHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M UX COCJIMHEHHH 10 TpyIaM u
neprojaM. 3Ha4Y€HUE MEPUOIUUYECKOT0 3aKOHA U
CUCTEMBI XUMHUUYECKUX 3jieMeHToB JI.1.
MenneneeBa B pa3BUTHH HAyKU

CtpoeHue BelecTBa. XMMUYECKasl CBA3b, €€ BUbI,
MEXAaHN3MBbI o6pa3013aH1/1;1 KOB&J’ICHTHOﬁ CBi3U.
Bonoponnas cBsa3b

BanentHocth. DnekTpooTpuniatenbHOCTh. CTeneHb
OKucIeHus. BellecTBa MOJIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

ITonsitue o aucniepcHbIx cuctemax. IcTuHHBIE U
KOJUIOUJIHBIE pacTBOPBL. MaccoBas 10Ji BelllecTBa
B pacTBOpE

Knaccudukanus u HoMeHKJIaTypa HEOPraHUYEeCKUX
coeMHEeHUH. ['eHeTnyeckas CBsi3b HEOPTraHUUECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHMYECKON U OpraHM4eCcKON XUMHHU. 3aKOH
COXpaHEHHUs MaCChl BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALICHNS] SHEPTUU IPU XUMHUECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakiuy.
XUMHUYECKOE PAaBHOBECHE

10

[IpakTuueckast padora Ne 1. «BrnusiHue pazinyHbIX




(hakTOpOB HAa CKOPOCTh XUMUUECKON PEAKII

11

12

13

OnekTpoauTuueckas aucconuanus. [lonstue o
BOZIOpoAHOM Moka3zatene (PH) pactBopa. Peakuuu
HMOHHOTO oOMeHa. ['uaponu3 opraHuu4ecKux 1
HCOPTaHUYCCKUX BCIICCTB
OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC PEAKITUH.
[TonsiTre 06 AMEKTPOIIK3E PACINIaBOB U PAaCTBOPOB
coseit

KonTpomnpHas padora no pazueny «Teopernyeckue
OCHOBBI XUMHUU

14

15

16

17

Mertaibl, ux nojoxenue B [leproguueckoit
CHUCTEME XUMUYECKuX demMeHToB /1. U.
MeHnieneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
OO6mue ¢hu3nyecKre CBOMCTBA METANIOB

CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM AT
HaIPSDKEHUN METaJIOB

XUMHUYECKHE CBONCTBA BAXKHEHIIIMX METAJIJIOB
(HaTpuil, Kanui, KanbIUi, MarHUN, ATFOMUHHIA) U
AX COeIMHEHMH

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COEIMHEHUH

18

19

XHUMHUYECKHE CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHNN

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTaby'

20

21

22

Hewmeramnsl, nx nonoxenue B [leprnoanueckon
CHCTEME XUMHYECKuX aiaeMeHToB JI. W.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®u3nyecKue CBOMCTBAa HEMETAIIOB. AJUIOTPOIIHS
HEMETaJUIOB (Ha MpUMEpPE KUCIOopoa, CEpHI,
dbocdopa u yriaeposa)

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COCIUHEHMI

23

XuMHUECKUE CBOMCTBA a30Ta, pocodpa 1 Ux




COECIMHEHNN

XUMHYECKUE CBOWCTBA yriepoa, KpEMHUS U UX

24 . 1
COEIMHEHUI

o5 HpHMeHerie BAKHEHIINX HEMETAJIOB U UX 1
COEIMHEHU N
O06o011eHre u cucTeMaTu3alus 3HaHu| 10 TeMe

26 «Hemertaibry. BblqpicneHmI 110 YPaBHEHHUSIM 1
XUMHUYECKHUX PEAKIHMi U TePMOXUMUYECKUE
pacdEThl

27 [IpakTuueckas padora Ne 3. «Permenue 1
SKCHEPUMEHTAIbHBIX 337a4 1o Teme "Hemeramibr"»

28 KoHnTpomipHas padora o Temam «MeTajuib» U 1
«Hemeraiuib»

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1
Heopranuueckue u opraHuueckre OCHOBaHUs
AmMdoTepHbIC HEOPraHUYECKHE U OPTAaHHYECKUE

30 COoeIMHEHMS. | 'eHeTnyecKkast CBs3b HEOPraHMUECKUX 1
Y OPTaHUYECKUX BEIIECTB
Pons xumuu B 00ecrieueHuN SKOJIOTHIECKOM,

31 SHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEUITTHBI

32 [IpencraBnenus 06 o6mux HayHBIX NIPHHIAMAX 1
MIPOMBILIEHHOTO MOJYyYEHHUs BAXKHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUAIIOB 1

34 XUMHS U 3J0POBBE UEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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