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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE cpeAHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
obOpazoBatenbHoM craggapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX OpraHuzaiusx Poccuiickoi
@denepaluy, peamu3yIONIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTanus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0I0B K pa3paboTKe MPOrpaMMbl MO XUMHH, K OIpEIeIeHHIO
oOuielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHsI 00YUAIOIIUXCS CPEJCTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIN
koHuentyanbHble noioxenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, pe3ylbTaToB OOydeHUs U TpeOOBaHM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SIBISETCS HEOThEMIIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM STallOM pealu3allud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUsl. OTH LIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TaKXe OKOJOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0pOBbI0 M TpHUpOAHOW cpene. Peanmusyercs xumudeckoe 00Opa3oBaHHe
oOyyJaromuxcsi Ha YpOBHE CpeHero o01iero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XUMHsSD), COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpeNesieHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenupuKd HAyKHM XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPUATLHON KU3HU OOIECTBAa, a TaKXKe C Y4ETOM
oOlMX 1efaeld MW MPUHLUIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanumu.

XHUMHSI KaK 3JIEMEHT CHCTEMbBl €CTECTBEHHBIX HAayK UIPaeT 0coOyrO posib B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUaNbHOWU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY’KAIOIIEM MHUPE KAaK O €IUHCTBE
OpUPOJIbI U YelloBeKa, KoTopoe (OopMUpYETCs B XMMHUHU HA OCHOBE MOHUMAHMS
BEII[ECTBEHHOT'O COCTaBa OKPYXAIOLIEro MHUpa, OCO3HAHHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTAMH MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYsI C APYTMMH €CTECTBEHHBIMM HAYKaMH, XMMUS CTajia
HEOTHEMJIEMOHN YacThI0O MUPOBOM KyJIbTYPhl, HEOOXOUMBIM yCIOBHUEM YCIEITHOTO
TpyJAa M JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHash XUMHUs Kak Hayka
CO3MJATENbHAS, KaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJI€HA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO PpA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOIOTHYECKOI 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBUM ¢ OOHIMMM TEASIMU M TPUHIMIAMU CPEIHETO OOIIEeTro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
M3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocTaBnsomuMu  TIpeAMeTa «XUMHsD»  SBISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHUsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XMMUU (C BKIIOUCHHEM 3HAHUU U3 OOl XUMUH) U
OpraHu4ecKor XxuMuu. @OpMUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K M3y4YEeHHIO Y4ueOHOro wmarepuasa u 0OyCJIOBIICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUW, a TaKkKe Ha YpPOBHE CTEPEOXMMHYECKHX U AJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuu BemecTB. CBefeHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B Pa3BUTHH — OT YIVIEBOJOPOIOB /10 CIOXHBIX OMOJIOTHYECKH
AKTUBHBIX COEIMHEHUU. B Kypce OpraHndeckod XUMHM MOJYYarOT pPa3BUTHE
chopMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs NEPBOHAYATIbHBIC
MPECTaBICHUS] O XUMUYECKON CBsI3U, KIacCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUECKOW PEAKIINH.

[lonq HOBBIM yrJIOM 3peHuss B mpeaMeTe «XUMHs» 0a30BOro YpPOBHSA
paccMaTpHUBAETCSl H3YUYEHHBI Ha YpPOBHE OCHOBHOIO OO0MIEro 00pa3oBaHUs
TEOpETUYECKUI MaTepuad U (AKTOJOTHYECKHE CBEJICHMS O BEIIECTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYYarOMIMMCSI TPEAOCTaBISAETCI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOMIETEOPETUUYECKUX M METOJOJIOTMUYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIMA JTOTO 3aKoHa — OT
o0o0mIaromien 10 0OBSICHSIONIEH 1 MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXHEMIINX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHUHU, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jgomnoiHsercs B kKypcax 10 m 11 kiaccos
AIIEMEHTAMH COJIEp>KaHUs, UMEIOIUMU KYJIbTYpOJIOTHYECKUNH U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aMMOCBSI3M XHUMHH C
JIPYTUMHU HayKaMH, PacCKpBIBAIOT €€ pOjb B IMO3HABATEIHHOW W TPAKTHIECKOU
JESATETPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHUS K TMPOIECCY
TBOpUYECTBA B O0JACTH TECOPUU U MPAKTUUYECKUX MPWIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYCCKH OCMBICIMBATh MH(POPMAIIUIO |
OPUMEHSATh €€ NJis TIOTIOJHEHUS 3HAHWM, PEIICHUs WHTEIUICKTyaIbHBIX H
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKHUX 3a/1ayu. B 1ienomM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS OPHUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI JISI TIOHUMAHHUS
bunocodhckux HAEH, TaKUX KaK: MaTEepHAIbHOE €IWHCTBO HEOPTraHUYECKOTO H
OpPraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, II03HABAEMOCTh IPUPOJHBIX SBICHUNW MyTEM OSKCIEPUMEHTa W
pelIeHHs] TPOTHBOPEYMI MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJI XUMUHU B PEIICHUH SKOJOTUYECKUX MPoOIeM, a
Takke Mpo0seM cOepeKeHUs] IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3AaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

B nmmane pemieHuss 3agad  BOCIWTAHUS, Pa3BUTHS W CONUATU3AINH
OOy4JaromuXCcsd MNPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K ONPEIETICHUIO
COllep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOIMUX 0a30Boe 3HAYEHUE s
pPa3sTUYHBIX BHJOB JEATCIBHOCTH: pEIIeHUS MpoOjeM, IOUCKA, aHalu3a |
00paboTku nHGOPMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTHIECKOM
U HCCIE0BATENIbCKON JESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUH.

B mpakTuke mnpemomaBaHWsS XWMHH KAaK Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs, TaK U HA YPOBHE cpeHero odmero oopa3oBaHus, MPH ONPEICICHUH
CoJlepKaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4YeHHs MpeaMeTa HamlpaBIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAayKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOU
JESATETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJMYECKOW TOYKH 3PEHHUS] TaKOW MOJAXO0J K OMpPENEJCHUIO Ieiell H3ydeHUs
MIpeIMETa SBISICTCS BIIOJIHE OTIPABJIaHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS TIJIABHBIMHU LEISIMH HM3YyYEHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki) sBHsIOTCS:

e (opMupoBaHHE CHCTEMBbl XHMHUYECKHMX 3HAHMM Kak BaKHEHIIeH
COCTaBJIAOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOU
JeKaT KIIOYeBbIE MOHATHS, (QyHAaMEHTalIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME W IOHMMAHHUE CYIIHOCTHU JIOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX PA3BUTHUSA U CTAHOBIICHHS;

e (opMupOBaHUE U Pa3BUTHE MPEICTABICHUN O HayYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX Uil MPUOOpETEHUS
YMEHHM OpPUEHTHPOBATHCS B MHPE BEIIECTB M XHMHUYECKHX SIBICHUM,
MMEIOIIUX MECTO B IPUPOJIE, B PAKTUUECKON U IMOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHUI M cIOCOOOB AESITENBHOCTH, CBA3AHHBIX C HAOIIOJACHUEM
U OOBSICHEHMEM XUMHUYECKOTO OKCIEPUMEHTa, COOIIOJCHUEM MPaBUI
0e30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny ¢ atum, copepskarenbHas XapaKTepUCTHKA LEJIer U 3a7a4 U3y4eHUs
IIpeaMeTa B IporpaMMe 1o XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeJHero ooiiero oopa3zoBanusa. CerogHs B
NpernojJaBaHu  XUMHM B OoJiblIed  CTENMeHW OTHAETCS  IPEeArnoYTeHHE
MPaKTUYECKOH KOMIIOHEHTE COAEpKaHud OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliu, BIAJCIOLIEr0 He
HAa0OpOM 3HAHUM, a (PYHKIMOHAIBHOMW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHHSIMU aKTHUBHOTO MOJIyYEHUs 3HAHUN M NMPUMEHEHHUS UX B PEAIBHOU KU3HU
JUISL PEIIEHUS ITPAKTUYECKUX 3a/1a4.

B cBia3u ¢ 3TUM mOpM HM3yYEHHH INpeaMeTa «XHMHUSA» JOMUHHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

ajantanus oO0y4aroluXcsl K YCIOBHMSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(GbopMHpOBaHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000Pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIIBHOMY HMPHUHATUIO IPAMOTHBIX
PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMmHpoBaHHEe y O0OyYarOlIUMXCsl  KJIKOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLINI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3IMYHBIX BUIOB
JeSATEILHOCTH: pelIeHus MpoOJeM, MOUCKa, aHanu3a U o0paboTKu HH(OpMaIuy,
HEOOXOJMMBIX JUIsl TPUOOPETEHUS] ONbITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TIO3HAHMM XUMHH, a TakXKe U1 OLEHKH C ITO3HUIMUHI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUYECKUX
IIPOLIECCOB HAa OPraHM3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIVICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHMS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU VISl TIOMCKA M aHaIn3a YIeOHOU W
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJIEPIKAHMSI;

dbopMHpoBaHUe U pa3BUTHE Y 00YYAIOIINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIPaBJICHHOCTH XHMHH, €€ Ba)XXHOW PONHM B PEIICHWH TJI00aTbHBIX MIpOoOIIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OepeXHOTO
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TAaKXKE MPUOOPETEHUS OIBITA
WCITIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyebHoM maHe cpemHero ooOmero o0pa3oBaHUS MPEAMET «XUMHU
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMETHOMN obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETED).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero oomiero oopa3zoBaHus, coctaBisger 68 yacos: B 10 kimacce — 34 gaca (1
gac B Henenro), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XMMUM

[IpenmMer opraHnyeckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B
MOJYYEHUHU HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHenui A. M. ByTiepoBa, €€ ocHOBHBIE MOJI0kKeHUA. CTPYKTYypHBIE (POPMYJIBI
OpraHUYecKuX BemecTB. [omonorus, wu3omepusi. XHUMHUYECKass CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJJTMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccupuKaIlMd OpraHUYecKuX BerecTB. HomeHkmaTypa
OpraHUYeCKUX COEJAMHEHUN (cucTeMaThyeckas) W TPUBHAIbHBIC Ha3BaHUS
BOKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MpEeBpalllCHUN:
O3HAaKOMJICHHE ¢ oOpaslaMd OpPraHMYECKHX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJ OpPraHWYECKHX BEIIECTB, HAONIOJCHUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUI0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (TIaBJIeHHe, 0OyTIUBAHUE U TOPEHUE).

YriaeBoxopoasl

AJIKaHbI: COCTaB W CTPOEHHUE, TOMOJOTHMYECKMH psaa. MeTraH M 3TaH —
MPOCTEHIIINE TPEACTaBUTENN aJKaHOB: (U3UYECKHME M XHUMHUYECKHE CBOWCTBA
(peakuuu 3amMelIeHUs W TOPEHHUs), HAXO0XJICHUE B MPUPOAE, IOTYyUYCHUE U
MIPYMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN PAMl. DTUIICH U MPOMUIIEH —
MPOCTEHIIINE TPEACTAaBUTENN aAJTKEHOB: (M3MYECKHME M XHUMHUYECKHE CBOWCTBA
(peakuy  THUAPUPOBAHMS, TaJIOTEHUPOBAHUS, THUIpATAIlUH, OKUCICHUA U
MOJIMMEPU3AIUH ), TIOTYyYCHUE U IPUMEHEHUE.

Ankaauensl: OyrtamueH-1,3 u MmeTunOyranuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBa (peakius mojumepusanuu). [lomyyeHue CUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUH Psil. ALICTHIICH
— TPOCTEUIIMKA TPEJCTABUTENIh AJKHHOB: COCTaB, CTpoeHUe, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peaklMy TUIPUPOBaHUs, TAIIOTEHUPOBAHUS, THApPATAIUHY,
TOpPEHHUsI ), IOTyYEHUE U TPUMEHEHHE.

Apensl. beH3on: cocraB, cTpoeHHe, (PuU3MUECKHe W XMMHUYECKHE CBONCTBA
(peakiuu TaJIOTeHUPOBAHUSI Y HUTPOBAHUSA), MOJyYeHUE U TIpUMEHEHUE. 10.1you:
cocmas, cmpoeHue, (uzuyeckue U  XUMuUyeckKue  ceolcmea  (peaxyuu
2ANI02EHUPOBANHUSL U HUMPOBAHUS), NOAy4YeHue u npumeHnenue. TOKCUUYHOCTD



apeHoB. l'eHeTmyeckass CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAUICKAIIMMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHbli ra3 W IOIyTHBIE
He(pTauble ra3pl. Hedte m e€ mpoucxoxnaenue. CrnocoObl nepepabOTKu HePpTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIMTHUYECKU), muponu3. I[IpoayKTbl
nepepaboTky He(TH, UX MPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHMS BEIIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oO0pa3lamMH IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenupoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3TUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue CoeJMHEeHUs

[IpenenbHple OQHOATOMHBIE COHUPTHL. METaHOI MW 3TAHOJN: CTPOECHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (pEeakluuMuh C aKTUBHBIMH MeETaJUIaMH,
raJIOreHOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoJOpOIHbBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA Ha OPraHU3M YEJI0BEKA.

MHOroatomMHble  COUPTHL. OJTWICHIJMKOIb W  TIHIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yesnoseka. [[puMeHenue rimuueprHa U 3TUIEHTITMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3NYEeCKHue U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue penona.

Anpnernapl U Kemowuwvl. DopManmpaerupy, aneTAIbAECTHI:  CTPOCHHE,
duznyecKkue U XUMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIMH), OJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHYECKUE CBOICTBa (CBOICTBA,
o0mue Uil Kjacca KUCIOT, peaklus dTepuPHUKaUM), OJyYeHUEe U IMPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEJCTABUTEIU BBICHINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxxHble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX AhupoB. XKupsel. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBoapl:  coctaB, Kilaccu(uKamus — yrieBogoB  (MOHO-, [JU- U
nojucaxapuabl). [nroko3a — npocTeimuii MoHOcaxapu: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3HYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Meau(ll), oxuciaenne aMMHadHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. OpyKTo3a Kak U30MeEP IIFOKO3BI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmania u
HeUroNI03bl.  PU3MUEeCKME W XMMHUYECKHE CBOMCTBAa KpaxMmana (THApOJIu3,
KAaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallleHui:
MpOBe/IeHNEe, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OINbBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHbIE PEAKLIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusioM wmenu(Il)), MHOroaroOMHBIX CHOUPTOB (B3aHMMOJEHCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (OKUcCiIeHne aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcugom menu(ll), B3ammoneilicTBue Kpaxmaia C HOJIOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MTPOIYKTOB PEAKLIUN).

A3oTcoaeprkanue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opranuyeckue coeauHenus. dOusnueckue
U XMMUYECKHME CBOMCTBA aMHUHOKHUCIOT (Ha MpUMeEpe TiauluHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHAsT U TpETUYHas CTPYyKTypa OeikoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, IEHATypallMsl, KAYeCTBEHHBIE PEaKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BELIECTB M HUX IPEBPAILECHUIA:
HAOJI0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OelIKOB MPH
HarpeBaHUU, LIBETHbIE peakluu OEIKOB.

BbicokoMouieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSA MOJIEKYIISIpHAS
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM —
MOJINMEPHU3ALHS U MOJTUKOHIEHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M HUX IPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU M3YYEHUHU OPTaHUYECKON XHMUU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUH, TaK U TOHSATUMU, SBJISIOMIUXCS CUCTEMHBIMU JJI OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: SBJICHNUE, HAYYHBIN (haKT, THUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, KJIacCU(UKaIUs, NEPUOJUIHOCTb, HAOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®du3nka: MaTepus, OJHEprus, Macca, aroM, JJIEKTPOH, MOJEeKyJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BETUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (O€IKHU, YTIEBOJbI, MKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMble, TOILIMBO,
PECYPCHL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE IMpENapaThl, MaTepraibl 13
HCKYCCTBEHHBIX U CHUHTETHUECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teoperuyeckne 0OCHOBbI XUMHH

XumMu4eckuii 3naeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000JI04YKa. DHEpPreTuyecKre ypoBHM, NOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieieHUusl JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBHIX YETHIPEX TEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

Ilepunonnueckuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U [leprnoamdeckoil CUCTEMbI
xumuueckux aemeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOpUEW CTPOCHHMS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB IO TPYyINaM M TEepUOaM.
3HaYeHUe NMEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKAass CBsSI3b. BHIBI XUMHYECKOW CBS3U
(KOBaJIeHTHAsl HEMOJISIpHAsT M TMOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHUS KOBAJIEHTHOM XWUMHUYECKOW CBsi3M (OOMEHHBIH U JOHOPHO-
akuentopHsiil). Bomopoanast cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJEKYJSAPHOIO U HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALIUYECKOU PELIETKH.

[TonstTue o mucnepcHbx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Howmenknarypa
HEOpPraHUYECKHX BelecTB. ['eHeTndeckass CBsI3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knmaccudukanmss  XMMHYECKHMX — peakIWil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPAHEHUA W MPEBPAILCHUS SHEPTUU IPU XUMUUECKUX PEAKLIMSX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTuueckas aucconuanus. CuiibHbIC U ciiabble dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MPEBPallCHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMuueckux sjaementos /1. H.
MenneneeBay, u3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJICHUE U
OMMCaHUE JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUAA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKUUd HOHHOrO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX peEakluii, B TOM YuUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOCHHUSI aTOMOB.
du3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEUINMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHMs)) U HUX  COCIUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucrteMe XMMUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0UYEK
aToMOB MetasuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJUJIOB.
DIIEKTPOXUMHUYECKUH P HANIPSIKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nmomyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMs] BEIIECTB M MX IPEBPALLECHHIA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJCHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHA AITIOMUHUSA C pacTBOpaMu
KHCJIOT U LIEJI0Yel, KAYECTBEHHBIE PEaKI[MU HAa KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLUH, €CIH OJHO
13 BEILIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUU 3KOJIOTMYECKOU, SHEPreTUYECKON M MUIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIIEHHOTO
ITOJIyYEHHSI BKHEUIIINX BEIIECTB.

YenoBek B MUPE BEHIECTB M MAaTEpPUAIOB: BaXHEHIIWE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKLUHMOHHBIE MAaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMus U 3I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HHU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBsA3€H MpU  U3YYEeHUH OOmed u
HEOpPraHn4eckord xuMuu B 11 kilacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHM, TaKk ¢ TOHSATUH, SABISIOIIMXCS
CUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIH (DaKT, TUmoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUPUKalUsi, TMEePUOJAUYHOCTh, HAOIIOEHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3UUECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMaeMble, TOILIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKash MPOMBIINLICHHOCTb, METALTYPIrus, MPOU3BOACTBO
CTPOUTEIBbHBIX MAaTEpPUATIOB, CEJIbCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINLJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOyYarOMMMHUCST TPOTPAMM  CpPETHEro oO0mero o0pa3oBaHUsl (JTMYHOCTHBIM,
METanpeIMETHBIM W MpeAMETHbIM). HaydHO-MeToauuecKold OCHOBOM  JjIst
pa3paboTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHUSI MPOTPAMM CPETHEro OOIIEero
00pa3oBaHus SIBISETCA CUCTEMHO-IESITEIbHOCTHBIN MOIXO0/.

B CcOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpPEAMETa «XHMMHS» HAa yYpPOBHE CPEIHErO
oOurero o0pa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYKME MOTUBAIIMU K O0yYEHHUIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaAULIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CIOCOOHOCTH OOYYarOMIMXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKaMHU, MNPUCYIIMMHU LEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH
LIEJIA U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIn4HOCTHBIE pPE3yJbTaTBl OCBOCHMS IMpeaMeTa «XUMHUs JOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U WJeaJaMyd POCCUHCKOTO TPaXTAHCKOTO OOIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TOBEJACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JIn4HOCTHBIE pE3yJIbTaTbl OCBOCHUS NpPeAMETa «XHUMUSD»  OTPAKAKOT
c(hOpMHUPOBAHHOCTH OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
0oOy4Yaromuxcs 1Mo peaanu3aiuy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCJIC B
YacCTH:

1) rpaskaIaHCKOro BOCIIMTAHUA

OCO3HAHMS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH,
YBAKEHUS K 3aKOHY U MIPaBOIOPSAJIKY;

MPEJCTABJICHUSI O COLMAIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIM3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JACTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUM M MOCIEAYIOIIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro u Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPHUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3alrd COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHONIIEHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHHMS KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTIKEHUNW XUMHH  JUIS
pELIEHUs BOPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE YKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, YIKOJIOTHUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUuPUKA XUMHUU Kak HAayKH, OCO3HaHHMS €€ poJau B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJIeM COXpaHCHHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX POOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUECHUH YCJIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
NPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieflaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4dHbIX (AKTOB W UMEIONIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUA IS
peteHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auvHbIX chepax npodeccruoHaIbHOM

JEATEIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3ynbTaThl OCBOCHUS y4e€OHOro mpeaMeTra «XuMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBIE IS dbopMHpOBaHUA  MHPOBO33PEHHS]  OOYyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYYHbIE MOHSTHS, OTPaKArOIIHe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJIOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELLECTBO, SHEPrus, SBJICHUE,
npoliecc, CUCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHNE, IKCIIEPUMEHT U IpYTHE);

yHHUBEpcajbHble yueOHbIe NEeHCTBUS (MO3HABaTeNlbHbIE, KOMMYHUKAaTUBHBIC,

PETYJISATUBHEIC), 00€eCIIEUnBAIOIIINE dbopMHpoOBaHUE (GYHKIIMOHAITBHOU
I'PaMOTHOCTH M COITUATbHOM KOMIICTCHITMHN O00yYarOIINXCS;
CITOCOOHOCTH oOyyarommxcst HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIIbHbIE YUeOHBIE
JICWCTBUS B MIO3HABATEIIBHON M COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbie pe3yiabTaThl OTpPa)XalrT OBJAJEHHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PErYJATHUBHBIMU
JICICTBUSIMU.

OBiaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMHU
NEUCTBUSAMM:

1) 6a30BbIe JTOrMUYecKHUe AeiiCTBUS:

CaMOCTOATENTFHO  (QOPMYJNIHMpPOBATH W aKTyaJIU3UpOBaTh  MpoOiIemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpEeNeNATh 1eNu JACSATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUUM MPUEMBI JJOTMYECKOTO MBIIUICHHUS —
BBIJICJATh XAPAKTEPHBIE NMPU3HAKU MOHSITUN M YCTAHABJIMBATH UX B3aHMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHHSI OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHU I KIAacCU(PUKAUMK BEIIECTB M
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B pacCcMaTpUBaEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHSATD B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJE€Th HAaBBbIKAMHU CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoOBaTh
00001IeHNSI U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE [OCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MHOOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAUMON JJig BBHITIOMHEHUS Yy4YEeOHBIX 3ajad
ONPEIIECIIEHHOIO TUIIA;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHITh MEXIpeaIMeTHble ((pusnyeckue Hu
MaTeMaTHYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBa
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AMajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HJA€HU, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEI0KEHHOH 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealM3aluy y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENLHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATENIbHYIO
JeATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aaropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBII crnoco0 HMX pemieHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHajIN3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TNPEACTABICHUM O XUMHUYECKOM  COCTaBJISFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (OPMUPOBAHMM  MBINUICHUS W KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTMYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpPHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpONHBIM CKeneT, (yHKIUOHAJIbHAs TpyIlIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJ W a30TCOAEPKAIME COCIWHEHUS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM $3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE NOHMUMAHWS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJIYYEHUH U
0€30MacHOM HCHOJb30BAaHUU BAXKHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUA INPHU
ONMCAHUHU COCTaBa, CTPOCHHUs U NPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB MW yPaBHEHUH XHMMHYECKUX pEaKIuil,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKHUX BEIIECTB JUIA WIIIOCTPALMH HX
XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB IO MX COCTaABY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpObl, KHUCIOPOJ U a30TCOJEpKallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEQUHEHHUS), [aBaTh WM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TpPUBUAIBHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATWICHTJINKOJb, THIEPUH, (eHos, (HOpMallbIerua, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, IJIFOK034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OIPEAENATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nYecKue W XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEICTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJIECHIJIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalb/IeTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTBI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
Chipbsi  (He(Th, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEepepadOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJACIIUPOBAHUE),
HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId MPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEHIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOCYJIO ¥ J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHINIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAaHUU, MTOJIyUCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE PEaKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OENKOB MpPHU HArpeBaHUM, IIBETHHIE PEaKIHUH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpu OOpameHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM OO0OpYAOBAaHUEM, TMPEJACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCu YpPaBHEHUH COOTBETCTBYIOUIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAITU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmaiuu, MaTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici mokasarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIICHUS W TMPEJOTBPAIICHUS HX BPEIHOIO BO3JICUCTBHUS HAa OpraHu3M
YeJI0OBEKa;

JUIs. 00Y4YaroIIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJENBIX M CIa0OBUIASIIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeuUHYI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJACTABIICHHH: O XUMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B [O3HAHUU SBIICHUU
npuposbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJbTYpPhl JIMYHOCTH, €€
(yHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM JJIs pEUISHUs MPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIaralolfe MOHATUS (XMMHUYECKUNA SJIEMEHT, aToM, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJIb, MOJSIPHBIA OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAs, MOHHAsS, METAJJTNYECKas, BOJOPOIHAS ), KpUCTA/NIMUeCcKas peniéTka,
TUNBl ~XUMHUYECKUX  PEAKLMH, PACTBOpP, DJIEKTPOJMUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJUTUYECKAST JUCCOLUMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEaKIuu, XUMHYECKOE PaBHOBECHE); TEOPUU W 3aKOHBI (TeopHus
AJIEKTPOJIUTUYECKON Aucconumanuu, nepuoanyeckuii 3akon JI. M. Menneneesa,
3aKOH COXPAHEHHs] MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILLICHUS YHEPIUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMUH,
MHPOBO33PEHUYECKME 3HAHUS, JIeKAIIME B OCHOBE IOHMMAHUs INPUYUHHOCTU U
CUCTEMHOCTH XHMMMUYECKUX SIBJICHUM, (PAKTOJOTHUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U OE30MaCHOM HCIIOJIb30BaHUN BAXKHEUIIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IESITEIHHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUSA IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYIH0 CHMBOJIUKY IS
cocTaBjeHHs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHUYECKHX pEaKIuil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTIEIbHbBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbd Ta3, YIVIEKUCIBIA Ta3, aMMUaK, rami€Has
U3BECTh, HEralIEHasl U3BECTh, IMThEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKas, BOJOPOJAHAS) B COCAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VMOHHAsl, METAJUIMYECKAs), XapaKTEP CPeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIeI€HHOMY Kiaccy/rpymnme
COEIMHEHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOrO 3akoHa /I,
N. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproauyeckol CHCTEMBI
xumudeckux snemeHToB JI. WM. MengeneeBa, HCnoib3yss NOHATHS «s-, p-, d-
DIIEKTPOHHBIE opoutamm, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
110 nepuoaam u rpymnnaM [lepuoguyeckon cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHWYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATh XMMHUYECKHUE PEAKIMH 10
pa3MyYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEArupyIOLIUX BEIIECTB, TEIJIOBOMY
s ety peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklMH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHUS PEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHLA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIHMH, MOATBEPIKIAOLINE
KAueCTBEHHBIM COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIEeCTB, paClO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUUYECKUX
BEIIECTB;

C(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOTO OajnaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOM
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEP CMELICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicteus (npunuui Jle [latense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE MPOIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO MOJYyYEHHUsI CEPHOM KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUYMCICHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJSl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIHIX, MACChl BELIECTBA WIK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU O00BEMY OJHOTO U3 yYAaCTBYIOIIHUX B PEAKIUU
BEIECTB, TEIJIOBOTO 3¢ (deKkTa peakld Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIO ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUMA
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpEe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIvy,
peaknuu MOHHOTO OOMEHAa, KA4eCTBEHHBIC peaklnu Ha Ccyibdar-, kapOboHaT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAJIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnsl») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IIPU OOPAILEHUH C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
OPEJCTaBISITh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMii U (OpMYIHpPOBAaTH BHIBOJABI Ha OCHOBE
ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacCHOCTh BO3JICHCTBHS HA )KUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObI yMEHBIICHHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs. 00Y4YaroIIuXCsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METO/JAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBbIX M ClIa0OBUIAIIMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne i/t KonrpoJubnsie | IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pazgen 1. Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPTraHUYECKUX COCIMHEHUN A. 3
M. Bytneposa
Hroro no pazneny 3
Pasnen 2. Yraesoaopoabt
2.1 [IpenenbHbIC YTIIEBOAOPOABI — AJKaHbI 2
9 HenpenenbHble yrieBOgOPOIbl: aJTKEHBI, 6 |
aJIKaJIUEHBI, ATKUHBI
2.3 ApomaTuiecKkue yrieBoa0pOo/Ibl 2
24 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
ux nepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamue opranndeckue coeIuHeHUst
3.1 Cruptsl. @enon 3
19 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. . |
CrnosxHbie 3¢upbl
3.3 Vri1eBoabI 3 1




Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kaiine opraHudecKue coeTHHEeHUs

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 3
Uroro no pazueny 3
Pa3nes 5. BoicokoMoJIeKyJIsIpHbIE COeIMHEHHS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34




11 KIIACC

KoJsunuyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u TeM uuppoBbIe
Ne i/m P Kontpoabnsbie | IlpakTnyeckue (g )
MporpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. Teoperuyeckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepnonnueckas cucrema XUMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue Bemectsa. MHoroodpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE peaKLuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Meraibl 1
2.2 Hewmerannsl 1 1
23 CBsI3p HEOPTAHUYECKUX U OPTraHUYECKUX )
' BEIIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus u Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

[IpeamMeT opraHMYecKON XUMUH, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHHsI OpraHU4YECKUX
coenquuenuit A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHUS

[IpencraBnenue o knaccudukanuu
opraHuueckux Bemiects. Homenkiiarypa
(cucremaTnyeckasi) U TpUBHUAJIbHbIE
Ha3BaHUWs OPTraHNYCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH Psif

Meran u 3TaH — npocTenire
MPEACTaBUTENM ATKAHOB

AJKeHBI: cOCTaB U CTPOCHUC, CBOMCTBA

OTWJIEH U MPONUJIEH — MPOCTEUIIINE
MPEJICTABUTENN ATKEHOB

[TpakTnueckas padorta Ne 1. «Ilonyuenue
ATUJIEHA U U3yYEHHUE €r0 CBOKWCTB)

Ankanuensl. bytaauen-1,3 u
metunoytaauen-1,3. [Momyuenue
CHHTETUYECKOTO KayuyKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,

10 TOMOJIOTUYECKUH PsAll. ALETHIEH —
MPOCTEUIINNA MPEJICTABUTEIb aJTKUHOB

1 Beruncienus no ypaBHEHUIO XUMAYECKON
peakiu

12 Apenbl: 0eH3011 ¥ ToiyoJl. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsI3b yIriIeBOJOPOAOB,
MpUHAAJICKAITUX K PAa3IMUHBIM KjaccaM
[TpupoaHbIEe HCTOUHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3pl, He)Th U MPOIYKTHI €€ epepaboTKu
[TpupoaHble UCTOUHUKH YTIEBOIOPOAOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC HePTIHBIC
ras3pl, HeTh U MPOYKTHI €€ nepepaboTKu

16 KoHntponbnas paboTta mo pazaery
«YTII€eBOAOPOABD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
MeETaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHOroaroMHble CHUPTHI: ITUICHTIUKOIb U
JIUIEPUH

19 @DeHO: CTPOCHHUE MOJIEKYJIbI, PUINYECKUE
Y XUMUYECKUE CBOWCTBA, MPUMEHEHUE

20 Anpaeruabl: hopMaibaerua u
arneraiapaerng. AeTod

21 OIHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBEIE

KHCJIOTBI: MypaBbUHAA U YKCyCHas




[TpakTuueckas padota Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEJICTaBUTEIIN BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpi1a KaK COJIM BBICIITUX KApOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
a¢upoB

2% Kupsl: runponan3, npuMeHeHue,
Ouonoruyeckas pojb JKUPOB
YrneBoabl: cocTaB, KiaccupuKaus.

27 Baxuerinve npencTaBuTeNu: riI0K03a,
bpykTo3a, caxaposa

)3 Kpaxman u nemmtono3a Kak IpupoaHbIC
TIOJTUMEPHI
KonTponbnas paboTa mo pazueny

29 «Kucnopozacoaepxaiiue opraHn4ecKue
COCITMHEHUS

30 AMUHBI: METWJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE

31 OpraHUYECKHUE COEIUHEHUS, UX
ouonoruueckoe 3HaueHue. [lentu sl

1 benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

1 OCHOBHBIC TIOHATHS XUMHH

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUIN




34

OCHOBHBIE METOJbI CHHTE3a

BBICOKOMOJICKYJISAPHBIX COGHHHCHHﬁ.

[TnacTMacchel, Kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KosanuyecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTYpaIys aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
cHUCTeMa XUMHUYEeCKuX deMenToB []. 1.
MenneineeBa, X CBI3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYECKHX JJIEMEHTOB M UX COSJIMHECHUH 110
rpynmnam u nepuogam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA M CUCTEMBI
xumudeckux aymemenToB /.M. Meneneena B
pPa3BUTHUN HAYKH

CtpoeHue BemecTBa. XUMHUYECKasi CBA3b, €€
BU/Ib; MEXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas cBsa3b

BaneHTHOCTB. DNEKTPOOTPULIIATEIBHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10715 BellleCTBa B pacTBOpE




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHWYeCKuX coennHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMHUYECKUX peakluii B
HEOPraHWYECKOW U OPraHUYeCKON XMUMUH.
3aKOH COXpPaHEHMsI MaCChl BEIIECTB; 3aKOH
COXPAaHEHHUs U NIPEBPALICHHS JHEPTUU NIPU
XUMHUYECKHUX PEaKIMAX

Ckopoctb peakiuu. O0paTuMble peakiuy.
XUMHUYECKOE pABHOBECUE

10

[TpakTuyeckas padora Ne 1. « Bioustaue
pa3IUYHbBIX (AKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DnexTponutuyeckas auccormanus. [Tonstue
0 BojiopoiHOM nokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX ¥ HEOPTraHNYECKHUX BEIICCTB

12

OKUCIUTENBHO-BOCCTAHOBUTEINIbHBIE
peakuuu. [TonsTre 06 3nexTponu3e
pacIuIaBoOB U pacTBOPOB COJIEH

13

Kontponbhas pabota no paszueny
«Teoperndeckre OCHOBBI XUMHI»

14

Meramel, ux nojioxenue B [lepuognyeckoit
CHCTeME XMMHUYECKUX 3y1emMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aTomoB. OOmue pu3nIecKue CBONCTBA
METaJJIOB




15

CrutaBbl METAIOB. DJIEKTPOXUMHUYECKUM PsiJT
HanpsHKEHUH METAILIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPUH, KaJdui, KadbI[Ui, MarHH,
IIOMHHMN) U UX COETUHEHUM

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COoeJUHEHUN

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKejle3a U uX
COEIMHEHUN

19

[TpakTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAIBHBIX 33124 10 TEME
«Metamnp»"

20

Hewmeranniel, BX NOJIOJKEHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3nYeCcKre CBOMCTBAa HEMETAIIIIOB.
AJTOTpOIUS HEMETALIOB (Ha MpUMepe
KHCIIOPOJIa, cepbl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
coeqUHEHUN

23

XuMHUECKUe CBOMCTBA a30Ta, pocodpa u ux
COEIMHEHUN

24

XUMHYECKUE CBOWCTBA yIIIepoaa, KPEMHUS U
HUX COeIUHEHUU

25

[IpuMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COEeUHEHUN

26

O0001eHne 1 cucTeMaTH3aIMs 3HAHNUH 110




TteMe «Hemertamuiely. Beraucnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHYECKHE PACUETHI

[TpaxTnueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME 1
"HemeTtammsr"»

73 KonTponbHas pabota mo Temam «MeTamibh 1
n «Hemeramibny

29 Heoprannueckuie u OpraHnuecKre KUciaoThI. 1
Heopranuueckue 1 opraHnuecKiue OCHOBAHUS
AmM@doTepHbIe HEOpraHUYECKHE U

30 OpraHuYecKue coeAuHeHus. I'enernueckas |
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB
Posb xumun B o6ecrieyeHH SKOJI0TrM4YeCKOH,

31 SHEPTeTUYECKON U MHUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEIUIUHBI
[IpencraBienust 06 0OIIMX HAyYHBIX

32 MPUHIMIAX TPOMBIIIICHHOTO MOJIYYEHUS 1
BAKHEWILINX BEUIECTB

33 YenoBek B MUpE BELIECTB U MaTEPUAJIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






