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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS
dbenepanbHOl  00pa3oBaTEILHON MPOTPAMMBI  CpPeHEro 00Imero oOpa3oBaHUS
(®OIT  COO), npencrapneHHbix B DemepaibHOM  rocCyJ1apCTBEHHOM
obpazoBarenbHOM craHmapre COO, c¢ yuérom Konuenuu mnpenoiaBanus
y4eOHOTO TpeameTa «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoi
Qenepannn, pealn3ylOIIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTrpaMMbl, U
OCHOBHBIX TMOJOXEeHUN «CTparernu pa3BUTHS BOCIUTaHUS B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K ONPENEICHUIO
oO1elt cTtpareruu oOydeHUsl, BOCIIUTAHUS U Pa3BUTUS 00yYaIOIUXCs CPEICTBAMU
yueOHoro npeamera « Xumus» aiig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
KoHuenryanbHbele nojoxeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COJIepKaHUs, PE3yJIbTATOB OOyuYeHUsT U TPEOOBAHHM K YPOBHIO TOJTOTOBKH
BBIITY CKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, NoJIy4aeMoe BBIITY CKHUKAMU
00111€00pa30BaTeIbHON  OpTraHU3alluM, SIBJISIETCS HEOTHEMIIEMON YacThi0 HX
oOpazoBaHHOCcTH. OHO CHYXHUT 3aBEpIIAIOIIMM JTAllOM peaju3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHusd. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, (POPMUPOBAHUST MUPOBO33PEHHUS U OOIIEH KyJIbTyphl
YEeJIOBEeKa, a TaKXKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3M0POBBI0 M MpUPOJHON cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
oOydJaronuxcsi Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus CPeACTBAMH y4eOHOTO
npeaMera «XHUMUS», COJEPKAHUE M TIOCTPOCHHE KOTOPOrO OIPEIECIEHbl B
mporpaMMe M0 XUMHH C YYETOM CHenupuKA HAyKH XUMHUH, €€ 3HaYeHUs B
MO3HAHUU TIPUPOJLI M B MaTEpHAIbHOW KU3HM OOIIECTBA, a TaKXKe C YYETOM
o0mmx wened W MPUHIMIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero oduiero oopa3zosanus B Poccuiickoii deneparumu.

XUMHST KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT 0coOyIk0 pojib B
COBPEMEHHOW LMBWIM3ALMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHKE PAIMOHATIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE IIEJIOCTHOTO MPEJCTaBIEHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
OPUPOJBI M YEIOBEKa, KOTOpoe (POPMUPYETCS B XMMHHM Ha OCHOBE NMOHUMAHHS



BELIECTBEHHOI'O COCTaBa OKPY’KAOIIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JaCTSIMU IPUMECHEHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyZa W KHU3HU KakJI0oro uwieHa oOmectBa. CoBpeMEHHas XUMHUSA KaKk Hayka
co3ujaTelibHas, KaKk HayKa BBICOKMX TEXHOJOTHMW HampaBleHa Ha pElIeHHe
MIOOAIBHBIX TPOOJIEM YCTOMYMBOTO PpPAa3BUTUSL YEIIOBEUECTBA — ChIPHEBOI,
HHEPTETUYECKOMN, TUIICBOM, IKOJIOTUYECKON O€30TTaCHOCTH U OXPaHbI 3I0POBbSI.

B coorBercTBUM C OOMMMHM UENSMU U NPUHLMIIAMH CPEIHEro OOUIero
obpazoBanus conepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi ypPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOyyarouuxcsi, HEOOXOJUMYI0 UM Ui BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COI[MyMa, IPOJIOTKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIaCTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

Cocrapnsomumu  npeaMera «XUMUs»  SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOmIass ¥ HEOpPraHuueckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBISIFOTCSI OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HaHUU MO HEOPraHWYECKOW XMMHH (C BKIIOYEHUEM 3HAHUM U3 O0IIeH XUMUU) U
oprannueckoi xumuu. GopMUpPOBaHUE JAHHOM CHUCTEMbI 3HAHUU TMPU U3yUYECHUU
npeamera 00eCeunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XHUMHH.

CtpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copmMupoBaHa B MporpaMmMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0Ja K U3YyYEeHHI0O YydyeOHOro Marepuaiga U 0O0ycJOoBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpENEIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OpPraHMYECKOM XHUMHUM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUSI OPraHHMYECKUX
COCAMHEHUI, a TAaKK€ HAa YPOBHE CTEPEOXUMHUYECKMX H DIJIEKTPOHHBIX
MpencTaBiIeHU o cTpoeHuH BemiecTB. CBeneHuss 00 wH3yyaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJOB JI0 CIOKHBIX OMOIOTUYECKU
AKTUBHBIX COCOUMHEHMH. B Kypce OpraHm4eckod XMMHUH TOJy4arOT PA3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs MEpPBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBSI3H, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON pEaKIUU.

[logq HOBBIM yTJIOM 3peHUsi B mpeameTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs U3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs
TEOPETUUECKU Martepuan ©u (HaKTOJIOTHYECKHE CBEJACHUS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMUS» OOyYarolUMCsl TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE



MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX U METOHOJIOTMYECKUX IMO3ULHM,
rIyOXe TMOHATh HCTOPUYECKOE U3MEHEHHE (YHKIHMII 3TOro 3akoHa — OT
0000111ar011eH 10 00BACHAIONICH U TPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHMM O BaKHEWINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUH, a TAKXKE O XUMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKaHWs JonoyHsercas B Kypcax 10 um 11 xmaccos
AJIEMEHTaMHU COJICPKaHMsI, MMEIOIMINMHU KyJIbTYpOJIOTUUECKUA U TPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aMMOCBSI3M XUMUU C
IPYTMMU HayKaMH, PacKpbIBAIOT €€ POJIb B IIO3HABATEIIBHOW U MPAKTUYECKOU
JIESITETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHUS K MPOIECCY
TBOpYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUI0KEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
mpoOieMax, CBSI3AHHBIX C XWMHEH, KPUTHYECKH OCMBICIMBATh WH(POpPMAIUIO H
OPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUM, PEIIEHUS WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIBHBIX HCCIEN0BATENbCKUX 3a/1a4y. B nenom conepxanue yueOHOTO
npeaMera «XUMHUS» ~ JAHHOTO  YPOBHSA  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0ydYarOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI JUISi TTOHMMAaHUS
¢unocopckux uAeH, TaKMX KaK: MATEPUAIBHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHW4YecKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUA MNYTEM OKCIIEPUMEHTA U
pelIeHus TMPOTHBOPEYUN MEXKIYy HOBBIMHU (aKkTaMu ¢  TEOPETUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTMYECKUX MpodieM, a
TaKk)Ke MpoOeM cOepexeHus: FHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnanme pemeHus 3amad BOCIUTAHUS, Pa3BUTHS W COLMAIM3AIIUU
0o0ydJaronuxcsi MPUHATHIE TPOTPAMMONW MO XUMHHM TOJIXOJBI K OTPEICIICHUIO
COepXaHUs U TMOCTPOCHUSI TMpeAMeTa MPeayCMaTpUBalOT (HOpPMHUPOBAHKE
YHUBEPCAIbHBIX y4ye€OHBIX JCHCTBUM, UMEIIUX 0a30Boe 3HAUYCHHUE IS
pPasITUYHBIX BHUJJOB JCSATEIBHOCTU: pEHICHUs MpoOjieM, TOWCKA, aHalu3a |
00paboTku nHpopMaIu, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCIIEIOBATEILCKOM JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mpakTuke mnpernojgaBaHus XHUMHUU KakK Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs, TaK U Ha YPOBHE CPEJIHETO 00IIEro 00pa3oBaHus, MPU ONPEICTICHUN
COAEPKATEIIBHON XapaKTEPUCTUKHU LIEeJIe H3y4YeHUs MpeAMETa HaIpaBICHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO NPU3HAETCA (OPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOWM KynbTypbl. C



METOJIMYECKOM TOYKHM 3pEHHUs TAKOM IOAXOJ K OIPEACICHUIO LEJeU H3y4YeHUs
IIPEIMETA SIBISETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHS TJIABHBIMU LIEJISIMU W3Y4YEHHs IpeaMera
«Xumusa» Ha 0a3oBoM ypoBHe (10 —11 ki1.) sBasAIOTCS:

e (¢opmMuUpOBaHHUE CHUCTEMbl XMMHUYECKMX 3HAHUM KaKk  BakHeHIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYyYHOW KAPTUHBI MHUPA, B OCHOBE KOTOPOU
JeXaT KJIIOYEBbIE MOHATHUS, (QYHIAMEHTAILHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAyKH, YCBOCHHE W TMOHHMAHUE CYIIHOCTH IOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUSI;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKHX peakUuid, HEOOXOIUMBIX [UIsi NPHUOOpEeTEeHUs
YMEHUI OpPHUEHTUPOBATHCA B MHPE BEIIECTB M XHUMHYECKUX SIBIICHHI,
MMEIOLIMX MECTO B IIPUPOJIE, B MPAKTUYECKOU U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTU, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOTO 3KCIEPUMEHTa, COOMIOJICHUEM  TMpaBUII
0e30macHOro 0OpaIeHHs C BEIECTBAMH.

Hapsny ¢ atum, comep:karenbHas XapakKTEpUCTHKA LENEH U 3a1a4 U3yYEHUs
IpeaMETa B MPOTPAMME 10 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPHUOPUTETAMU B CUCTEME CpefHero ooduiero odpazoanus. CeroaHs B
OpenoJaBaHuM  XMMHM B OOJIbIIEH  CTENEHW OTAAETCS  NPEeAnoYTEeHUE
IPaKTUYECKOM KOMIIOHEHTE COJep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHHKa 00111€00pa30BaTeIbHON OpraHM3alliM, BIAJACIOIIEr0 HE
HAO0OpOM 3HaHUW, a (QPYHKUMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CHOCOOaMu |
YMEHUSAMHU aKTUBHOTO MOJIYYCHUS 3HAHUW U NPUMEHEHHS UX B PEAIBHOU KU3HU
JUISL PEIIEHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM npu u3ydeHHH IpeaMera «XUMHS» JOMUHHUPYIOIIEE
3Ha4YeHHe MPUOOPETAIOT TaKKe LIENH U 3a7a4l, KaK:

ajanTanus oO0y4arolMXcs K YCIOBHUSAM JMHAMHUYHO Pa3BUBAIOIIETOCS MHUPA,
GopMupOBaHHE  WHTEJIEKTYaJbHO  PA3BUTOM  JMYHOCTH, TOTOBOH K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY IMPUHSATHUIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX U3HCHHBIX CUTYalUsIX, CB3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

dbopmupoBaHre y OOy4yaroImMUXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIMI), MMEIOUIMX YHHUBEPCAIBbHOE 3HAUYEHHE JI1 pa3Iu4YHBbIX BHUJIOB
JESITENIbHOCTH: peLeHUs Mpo0sieM, MOUCKa, aHaiau3a U oopaboTku MHbopMaluu,
HEOOXOAUMBIX JUIsi MPUOOpPETEeHUsl OmbITa AESATENbHOCTH, KOTOpas 3aHUMAaEeT
BAXHOE MECTO B TNIO3HAHMM XUMHH, a TaKKe I OLEHKH C MO3HUIUN



HKOJIOTHUECKON OE€30MacHOCTH XapakTepa BIMUSHHUS BEIIECTB U XHUMUYECKUX
MPOILIECCOB HAa OPTaHU3M YEJIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE [O3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPYECKUX
COCOOHOCTEN 00yYarOIMIMXCSl: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHUHU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMH, UCIIOJIb30BaTh
COBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUHU JUIsl TIOUCKA M aHalln3a yuyeOHOH U
HAYYHO-TIOMYJISIPHON HH(POPMAIMH XUMUYECKOTO COJIEPIKaHuUs;

(bopMHpOBaHUE U pa3BUTHE Y 00YUYAIOIINXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHHS], HAOIIOATEIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUM U TPOBEIACHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaroumxcsi yOeKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJIEHHOCTH XHUMHHU, €€ BaXKHOW POJM B pELICHUH TI00AIbHBIX MpoOieM
PalMOHAIIBHOTO MPUPOIOTONIb30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEeHHs MTPHUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepekHOTO
OTHOILIEHUSI K TIPUPOJE M CBOEMY 3J0POBbIO, a TakKe MPUOOPETEHUs OIbITa
UCIOJIb30BAaHUSI TIOJIYYEHHBIX 3HAHUM MJi TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYaIlUsX, CBI3aHHBIX C XUMUUECKUMH SIBIICHUSMU.

B yueOHOM mnnaHe cpeaHero ooOumero oOpa3oBaHMsl MpeaMET «XHUMHUSD»
6a30BOr0 ypOBHS BXOJUT B COCTaB MpEAMETHOI obnactu «EcTecTBeHHO-HAyuUHBIE
pEIMETHD».

OO111ee Yncao 4acoB, OTBEAEHHBIX JJIsl M3YUYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obuiero oOpazoBaHus, cocrapisieT 68 yacoB: B 10 kiacce — 34 ygaca (1
yac B Heen0), B 11 kmacce — 34 yaca (1 yac B Hefiemo).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernuyeckre 0CHOBbI OPraHMYeCKON XUMHMH

IIpenmer opraHnyecKON XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MarepuaioB. Teopus CTpPOEHUSI OPraHHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE MOJI0keHUs. CTPYyKTypHBIEC (DOPMYJITBI
OpraHMYeCcKuX BemecTtB. [ omonorusi, wu3oMepus. XHUMUYECKass CBSI3b B
OPraHWYECKUX COCANHEHUSX — OJUHAPHBIE U KPATHBIEC CBSA3U.

[Ipeacrasnenne o kinaccuuKkaly oprannyeckux BeniecTB. HoMmenkiarypa
OpPraHUYECKUX COCIUHEHHUM (CUCTEMaThuecKas) ¢ TPUBUAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEACTABUTEICH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJIBl HM3YyYEHUS BEIIECTB M WX IPEBpPAILCHUMN:
O3HAKOMJIEHHE C O0Opa3laMH OpPraHMYeCKUX BEIIECTB U MarepuajlaMu Ha HUX
OCHOBE, MOJITUPOBAHME MOJIEKY] OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OIHACAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAICHUIO OPraHUYECKUX BEIIECTB
MIpY HarpeBaHuM (IUI1aBJieHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHM psAd. MeraH u d3TaH —
MPOCTEHIIe TPEACTABUTENN AJIKAHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeIIeHUs] U TOPEHHMs), HAXOXKJICHUE B MPUPOJE, TOIyUYeHUE U
pUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN Psii. DTUIIEH U MPOIMIEH —
NpOCTEHIMe MTPEACTAaBUTENU aJKeHOB: (DU3WYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHMS, THUApATAlUU, OKHUCJIEHUA U
MOJIUMEPU3AIUH ), TOJTyYEHUE U IPUMEHEHHE.

Ankamuenbl: Oytamuen-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEUIIIME
XUMHUYECKUE CBOICTBa (peakuus nonumepusanuu). [lonydeHre CMHTETHYECKOTO
Kay4dyKa 1 PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH Psifl. AIIETHIICH
— TMPOCTEHINMI TpPEeICTaBUTENb alKUHOB: COCTaB, CTpOEHHUE, (u3MvecKkue Hu
XUMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHUSI, TAJIOTEHUPOBAHUS, TUIpATAILlUH,
TOpeHUs), MOJyYEeHUE U IPUMEHECHHUE.

Apensbl. benzon: cocraB, cTpoeHue, GU3MUECKHE U XUMHYECKHE CBOMCTBA
(peakuuu raJloreHUPOBAaHUS U HUTPOBAHUSA), MOJyYCHUE U TIpUMEHeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  XuMmuueckue  ceolicmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUe u npumeHenue. TOKCUYHOCTh



apeHoB. ['eHeTmyeckas CBS3b MEXKIy YIJIEBOJOPOAAMH, NPHHAIISKAIIUMHU K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbIE MCTOYHUKHM YIIIEBOAOPOAOB. I[IpuponHBII Tra3 M NOIYyTHBIE
HedTauble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepadOTKH HEPTH:
NEpPeroHKa, KPEKUHT (TEePMUYECKUN, KaTaIUTUYECKuil), muponus. [IpomykTb
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
yTOJib U NPOAYKTHI €ro nepepaboTKH.

OKCHNEPUMEHTAIBHBIE METOJbl M3y4YEHHUS BEIIECTB M WX IPEBPALLCHUMN:
O3HAaKOMJIEHHE C o00pa3lamu IUIacTMAcC, KAaydyKOB W PE3UHBI, KOJUIEKIUU
«Hedtp» u  «Yromb», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJOB U
raJIOreHONPOU3BOIHBIX, MMPOBEJACHUE MPAKTUYECKOW PabOThI: MOJyYEHUE STUIICHA
Y U3y4YEHUE €r0 CBOMCTB.

Pacuérnsle 3amaun.

Bbluncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU 0 M3BECTHBIM MAacce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BELECTB WX IPOAYKTOB PEAKIIUH).

Kucnopoacoaepskamme opranHndecKkue CoeJuHEeHHU s

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeETaHON W 3TaHOJ: CTPOEHHE,
(¢u3nyeckue MU XHUMUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMHU, TOpPEHHUE), MpUMEHeHue. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOIa U 3TaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHOroaTroMHbl€  COUPTHL.  OJTWIEHTJMKOIb W  IJHLEPUH: CTPOEHUE,

(¢uznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO ILIEIOYHBIMHU
METaJUIaMH, KauyeCTBEHHas peakluus Ha MHOIOaTOMHbIE crUpThl). [leficTBue Ha
OpraHu3M yesnoBeka. [[pumenenne rmunepruHa v STUIEHIIIMKOS.

®deHon: CTpoeHHE MOJEKYNbl, (U3NYECKUEe M XUMUYECKHE CBOMCTBA.
Toxcuunocth peHona. [lpumenenne gpenona.

Anbnerupl U kemownvl. QDOpMalbIETU, alETalNbACTHA: CTPOCHHE,
¢u3nyecKkue M XUMUYECKHE CBOMCTBA (pEaKUUU OKHUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUH), OJYyUYEeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpEJeNbHbIE KApOOHOBBIE KHUCIOTBL. ~MypaBbHHAs H
YKCyCHasi KUCIIOTBI: CTpOEHHE, (PU3NYECKHe U XUMHUYECKHUE CBOMCTBa (CBOMCTBa,
oO1re Juisi Kjacca KUCIOT, peakius 3TepuduKanum), moiyuyeHue u mpuMeHeHue.
CreapuHoBasi U OJICMHOBAs KHCIJIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX
KUCIOT. Mblia KaK COJIM BBICHINX KAPOOHOBBIX KUCIIOT, UX MOIOLIEE JIEHCTBHE.

Cnoxsble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cinoxkHbIX 3upoB. XKupsl. 'uaponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb KUPOB.



VYrineBonmpl:  cocTtaB, KiacCH(UKAIMs  yriaeBOAOB (MOHO-, JH- W
nonucaxapuzsl). ['Moko3a — npocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3UYECKHEe W XUMHYECKHME CBOMCTBA (B3aMMOJEHCTBHE C
runpokcugom Mmeau(ll), okuciaeHne aMmuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIIOKO3bl), HAXOXJEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruyeckas posb. otocunres. pyKTo3a Kak U30MEP IITHOKO3bI.

KpaxMman u nemntono3a Kak npupojHbie noauMmepsl. CTpoeHue kpaxmana u
HeJToI03bl.  PU3MYeCKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJu3,
KauyeCTBEHHAs PEAKIIHUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOJbl HW3y4YEHHUS BEIIECTB M HUX IPEBPALLCHUN:
IpOBE/ICHHE, HAONIOACHUE M ONHMCAHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIOUPTOB, KAUECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcuaoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJIEHCTBHE TIJIUIIEPUHA C
rugapokcuom meau(ll)), anbaernioB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCH/JIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
IPOBE/ICHHE MPAKTUUECKOW PaOOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérurle 3amaumn.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA UCXOJIHOTO BEIECTBA WJIM IPOLYKTa PEAKIMH 0 U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIIH MTPOJTYKTOB PEAKLIUH).

A3oTcoaepkalye OpraHn4ecKue COeTMHEHMS.

AMMHOKHUCIIOTHI Kak amM(pOTEepHbIE OpraHUYecKre coeAruHeHus. Puznueckue
U XUMHYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe ruiuHa). buomorudeckoe
3HAYE€HWE aMUHOKHCIIOT. IlenTusl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJSpHBIE coeauHeHus. llepBuuHas,
BTOpUYHAsE W TpeTHYHas CTpyKTypa OeikoB. XUMHUUECKHE CBONCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KaYeCTBEHHBIE PEAKIIMKU Ha OEIKH.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HX IPEBpAILCHUMN:
HaOJII0/IEHNE U OMHMCAaHUE IEMOHCTPAI[MOHHBIX OIBITOB: JACHATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMosIeKyJIsIpHBIE COeIMHEeHU S

OCHOBHBIE TOHATUSA XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHUN: MOHOMED,
HOJMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUU, CPEIHSAA MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
NOJINMEPU3ALUA U OJIUKOHACHCALIUS.

OKCHEpUMEHTAIbHBIE METOJbl HM3y4YEHHUS BEIIECTB M WX MPEBPAILCHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILUIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBs3HU.



Peanu3anpst MeXIpEIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xnacce ocCylIECTBIISIETCS Yepe3 HCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATHM, TaK W TOHSATUH, SBJISIOMIUXCS CUCTEMHBIMHU JUISI OTIIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO11ue ecTeCTBEHHO-HAyYHbIE OHATHS: SIBJICHUE, HAYYHBIH (haKT, TUIOTE3A,
3aKOH, TEOpHs, aHalU3, CHHTE3, Kiaccuukaus, mepruoIuIHOCTh, HAOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJISTTUPOBAHHE.

duszuka: Marepus, DOSHEprus, Macca, aTOM, DJJIEKTPOH, MOJEKyJa,
DHEPTEeTUYECKH YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOEe COCTOSIHHE
BEIIECTBA, (PM3NYECKUE BEIMUMUHBI U €AUHUIIBI UX U3MEPEHHUSI.

buonorusi: knerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OHMOJOTMYECKH aKTHUBHBIC BellecTBa (O€IKH, YTIEBOJIBI, XKHPHI,
(epMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcehbl.

TexHonorus: mnuIleBble MPOAYKTbl, OCHOBBI PAllMOHAIBHOIO MHUTAHMUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKHE TMpenaparbl, MaTepualbl U3
MCKYCCTBEHHBIX M CHHTETHUECKUX BOJOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMUH

XUMUYECKUH dJeMEHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, S-, p-, d-
aieMeHThl. OCOOCHHOCTH paclpeielieHUs AJIEKTPOHOB MO OpOUTAIsAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIHS aTOMOB.

[lepnoanueckuil 3akoH U [lepuoauyeckasl cucreMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leprmoandeckoil CUCTEeMbI
xuMuueckux aneMeHtoB /I M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX WMHU TIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TIEPHUOIAM.
3HavYeHue MEPUOANYECKOTrO 3aKOHA B PAa3BUTHH HAYKHU.

Crpoenne BemiecTBa. XUMHYECKas CBSI3b. BHAbl XHMHYECKOW CBA3U
(KOBaJIGHTHasl HEMOJIspHAsl W TOJIsIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XUMHYECKOW CBA3M (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BomoponHas cBs3b. BajneHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okucinenusi. MoHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO — CTPOEHHUSA.  3aKOH
ITIOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAUIUYECKON PEIIETKHU.

[lonaTHE O &IHMCHEPCHBIX cUcTeMaX. VICTUHHBIE M KOJUIOMIHBIE PAacCTBOPHI.
MaccoBas 1015 BEeLECTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU M. Homenknarypa
HEOPTaHWYECKUX BEIIECTB. | eHeTHYeckas CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAUISKAIIUX K PA3IMYHBIM KJIacCcaM.

Xumuueckass — peaknusa. Knaccudukamuss  XMMHYECKHX — peakluil B
HEOPraHWYECKOM U OpPraHuueCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS Y MPEBPALLECHUS YHEPTUH ITPU XUMHUUECKUX PEAKIUSX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTbh OT PazIu4HbIX (akTopoB. OOpaTUMbIe
peakuuu. XwuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

OnekTponutnueckas nuccounanus. CuibHbIe U crna0bie 37eKTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTPaIbHAs, IEJIOYHAs.

OKHUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB M HX IPEBPAILCHUM:
nemoHcTparms Tabnun «[lepuoanueckas cucreMa XxuMudeckux sneMentoB [l. .
MenaeneeBay, U3y4eHHE MOJENEH KPUCTANIMYECKUX PEMIETOK, HAOIIOJICHUE WU
OTIMCaHUE JIEMOHCTPAIIMOHHBIX U JIa0OPATOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCUIA
BOJOPOJIa B IPUCYTCTBUM KaTaau3aTopa, ONPEIEIECHUE CPEabl PACTBOPOB BEUIECTB
C TIOMONIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
IPOBEICHHE TIPAKTUIECKOM paboThl «BiausiHue pa3nudHbIX (PaKTOPOB HA CKOPOCTH
XAMHAYECKON PEAKLIUI.

PacuérHble 3anaum.

Pacu€rel 10 ypaBHEHHSAM XUMHUYECKMX pEaKUUM, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUYEThl C HMCIOIB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumms

Hemeramner. Ilonoxenne HemeraiuioB B [lepuomnueckont  cucreme
xumudeckux snemeHtoB J[. M. MenpeneeBa U 0COOCHHOCTU CTPOEHHUS aTOMOB.
dusnyeckre CBONCTBA HEMETAUIOB. AJUIOTPONHMsS HEMETAIOB (HAa NpuUMepe
KHuciopoaa, cepsl, pochopa u yrimeponaa).

XUMHUYECKUE CBOMCTBA BaXXHEHITUX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
docchopa, yrimepoga U KpEeMHHs])) U HMX  COCAUMHEHUM  (OKCHJOB,
KHCJIOPOJICOIEPKAILMX KHCIIOT, BOAOPOIHBIX COSAMHEHUN ).

IIpriMeHeHME BaXKHEUIIIMX HEMETAJUIOB U UX COCAMHECHUM.



Merannel. Ilonoxenne meramuioB B llepuonnueckon cucreMe XMMHUYECKUX
sanemenToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK
atoMoB MetayuioB. OOume Qusnyeckue cBoicTBa MeTaiioB. CIUlaBbl METAJIOB.
DIIEKTPOXUMHUYECKUN Pl HANPSHKEHUN METAJUIOB.

XUMHYECKUE CBOMCTBA BAXXHEHIIUX METAIOB (HATPUM, KaJlMi, KaJablLIMM,
MarHui, aTFOMUHUMN, IIUHK, XPOM, KEJI€30, MEb) U UX COCTUHECHUIA.

OO6mue cnocoObl MoiayuyeHus MeTtauioB. lIpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCNEPUMEHTATBLHBIE METO/Ibl M3YUYE€HHUSI BEIIECTB W HX MPEBPAILICHUM:
U3y4deHue KOJUIEKINN «MeTaibl M CIUIaBb», 0Opas3I[OB HEMETAJJIOB, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a7a4, HaONIOJIEHWEe M OINUCAHUE JIEeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THUAPOKCHUJIA ATIOMUHHUS C PacTBOpaMU
KHUCJIOT U IIEJI0Y€H, KAYECTBEHHBIE PEAKIIUHM HA KATUOHBI METAJIIOB).

Pacuérurlie 3amaumn.

Pacuérbr maccel BemiecTBa Win 00bEMA ra3zoB MO M3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJIHO
13 BEUIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMuu B 00OECIEUEHUM SKOJIOTUUYECKOM, YHEPTreTUYECKON U MHUILEBOU
0e30macHOCTH, Pa3BUTHH MeAUIMHBL [loHsATHE O HAyYHBIX METOJAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOHNMX HAYYHBIX MPUHIUIAX TPOMBIIIJIEHHOTO
MOJyYEHHUs BAXKHEHIIMX BEILIECTB.

YenoBek B MHpE BELIECTB M MaTEpPUAJIOB: BAKHEUIIME CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIIMOHHBIE MAaTE€pHUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepuanbl JJs 3JEKTPOHUKH, HAHOMATEpUAIbl, OPraHUYECKUE U MUHEPaJIbHbIC
ya00peHus..

XuMHS U 340pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIb30BAHUA JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOTO KCIOJIb30BaHUS MpErnapaToB OBITOBON XUMHUU
B IIOBCETHEBHOMW JKU3HU.

MexnpeIMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaMeTHbIX  CBA3€dl mOpu  HU3ydyeHUH oOmed u
HEOPraHMYECKON XuMHH B 11 Kjacce OCyIIEeCTBISIETCS Yepe3 MCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX [MOHSATUW, TaK W TIOHSITHHA, SBISIOMIMXCS
CHUCTEMHBIMHM TSI OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAYyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupukamus, TMNePUOJUUYHOCTh, HAONIONCHHE,
JKCIEPUMEHT, MOJAEITUPOBAHUE, UBMEPEHUE, SIBJICHHE.



®dusuka: MaTepusi, YHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIM, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BelecTBa, (M3UYECKUE BEITUUYMHBI M €UHUIIBI MX
M3MEPEHUs, CKOPOCTb.

buonorusi: kiueTka, oOpraHM3M, OJKoCHCTeMa, Owocdepa, Makpo- U
MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAeMble, TOILIUBO,
pecypchl.

TexHonorus: XuMu4yeckasi MPOMBIIIUICHHOCTh, METAJLTyprusi, POU3BOJICTBO
CTPOMTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHIICBAS
MPOMBIIUICHHOCTh,  (papMarieBTHYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenapaTtoB, ITPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHMA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS
oOydJamuMucs MporpaMM CpeAaHero oOuiero oOpa3oBaHMsA (JUYHOCTHBIM,
METanpeJMETHBIM W TpeaMeTHbIM). HaydHo-meTonudeckoil OCHOBOW s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTPAMM CPEIHEr0 OOIEro
00pa3oBaHUS SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO.

B cooTBercTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHMs BbIIEIEHBI CIETYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOMIMMHCS POCCUNUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPECIIEHUIO;

HaJIM4YMe MOTUBALIUU K O0yUEHHUIO;

L[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEHW U MCTOPUUYECKHUX TPAJAULINM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOyuaroluxcs pPyKOBOJCTBOBAaTbCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIOBBIMH yCTAaHOBKaMU, MPUCYIIUMH LEIOCTHOU
CUCTEME XMMHUUECKOI0o 00pa3oBaHMs;

HaJIM4Me MPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTAaBUTH
LEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA IMpeaMeTa «XUMUsS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM M BOCHUTATEIBHON JEATENbHOCTU B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU
U HaeaaMd POCCUHUCKOTO TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMHd ¥  TpaBUJaMU  TOBEACHHUSA,  CIOCOOCTBYIOLUIUMH  IpOleccam
CaMONIO3HAHUA, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTH
00yuarommxcs.

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHMS NpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMUPOBAHHOCTh OTBITa I[MO3HABATEILHOW U TPAKTUYECKON ACSTENbHOCTH
00Oy4aromuXCsl M0 pean3aliy MPUHATHIX B 00IIECTBE [IECHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpakaaHCcKOro BOCIMTAHMS

OCO3HaHUS 00YYaIOMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEM,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax U TMpaBUiaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW MESITENBHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATEJbHBIX 3aJ1ay, BBINOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHS, JIOTUKY H
apTyMEHTHI JIPYTUX TPU aHAJIN3€ PA3TUYHBIX BUIOB yUeOHOU JIeATEeTbHOCTH,

2) IATPHOTHYECKOT0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAacCJEeAUIOo
OTCYECTBCHHON XMMHH,;

YBOKEHHUSI K TPOIIECCY TBOpPYECTBA B 00JIACTHM TEOPUU M MPAKTHYECKOTO
NPUMEHEHUS XUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAYKU €CTh pe3yJibTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIMOTIUBBIX  JIKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MIPAKTUKOB;

MHTEpEeCa W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHUH M TIOCIEIYIOIIEM
aHajau3e MHQpOpMAIUU O MEPEIOBBIX JTOCTHIKEHUSIX COBPEMEHHON OTE€UEeCTBEHHOM
XHMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, 3TUUYECKOTO MTOBE/ICHUS,

CIIOCOOHOCTH OLICHUBAaTh CUTYAalluH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMNA HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TOCIEACTBUN ITUX
MOCTYTIKOB;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

MOHUMAaHUSl IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro obpasza >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (PU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOyrofieHrss MpaBwyl 0€30MacHOTO OOpallleHWs C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

MOHUMAHMUSI [IEHHOCTH TMpPaBWl WHAWUBUAYAIBHOTO M  KOJUJIEKTHUBHOTO
0€30macHOTO TIOBEICHHS B CUTYAIIHUSIX, YTPOXKAIOIINX 3IOPOBBIO M KU3HU JIFO/ICH;

OCO3HaHMS TIOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKON
NESATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W JApYyruxX BHAAX
NEeATENbHOCTH;

YCTaHOBKM Ha AaKTMBHOE Yy4YacTU€ B PEUICHUM NPAKTUUECKUX 3a]a4
COIIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MpodeccHil pa3iudyHOro pojaa, B TOM
YHUCJI€ Ha OCHOBE MMPUMEHEHUS MTPEMETHBIX 3HAHUM M0 XUMHUH;

YBAKEHUS K TPYAY, JIOISIM TPyJla U PE3yJIbTaTaM TPYAOBOU I€ITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBUIYAIbHON TPaeKTOPUU
oOpa3oBaHus, Oynaymieii mnpodeccny W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEHN 00111eCTBa;

6) 3K0J10THYeCKOro0 BOCIIUTAHMS:

HKOJIOTUYECKU 1EIECO00Pa3HOTr0 OTHOILIEHUS K TPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHHMS KU3HU Ha 3eMIIE;

MOHUMAaHUSI TJIOOATHLHOTO XapakTepa SKOJOTHYECKUX TMpoOsieM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MMPUPOJTHON U COLMAIIBHOW CPELBI;

OCO3HAHUSI HEOOXOJUMOCTH WCIIONIB30BAHUSA JOCTHKEHUW XUMHU IS
peLIEHNs] BONPOCOB PALIMOHAIIBHOTO NPUPOAOTIOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCIIIMX BPEI OKPYIKAOIIEH
IPUPOJTHON cpeie, YMEHHS MPOTHO3UMPOBATh HEOJIArONPHUATHBIE JKOJOTHYECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX IEVCTBUI U MIPEIOTBpAIaTh UX;

HaJIM4YHUs PaA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUSI, SKOJIOTHUECKON KYJIbTYpHI,
OmbITa JEATEIIbHOCTH HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCS UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIBbHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO TMPOTHUBOCTOSITH HJICOJIOTHHU
xemopoouu;

7) HEHHOCTU HAYYHOI'O MO3HAHUSL:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOU MPAKTUKH,

MOHUMAHUS CHeNU(PUKA XUMHMA Kak HAyKd, OCO3HaHUs e€ poiu B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM LIEIOCTHOTO
peacTaBiieHus] 00 OKpPYXKalollleM MHUpPE Kak O €AMHCTBE MPUPOIbl U YelIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TPOOJIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OWM 3HAYUMOCTH XUMHH IS  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHHCTHUYECKONM HAMNpaBICHHOCTH W BAXXHOM pOJIM B
CO37IaHMU HOBOMW 0a3bl MaTepuaIbHON KYJIbTYpbl, pEHICHUHU II00aTbHBIX poOieM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOW, UIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHM MEIUIMHBI, OOCCIICUCHHH YCIOBUMN
YCIEUIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHON KHU3HU KaXJAOro 4ieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJh30BaTh



MoJTy4aeMble 3HAHUS IS aHATN3a U OOBSICHEHHS SBICHHN OKPYKAIOIIETO MUpPA U
MIPOUCXOIAIMIMX B HEM U3MEHEHHH, YMEHHS JIeJIaTh 000CHOBAHHBIE 3aKIIFOYCHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIMXCSA JAHHBIX C IEJbI0 MOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
perieHus IpoOJIeM B peaTbHbBIX KU3HCHHBIX CUTYaIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATENIbCKOM AeSITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HEMPEPHIBHOMY OOpa30BaHHUIO W
caMm000pa30BaHHI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUH 110 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMH;

WHTEpeca K 0COOCHHOCTSIM TPyAa B pasNuYHBIX cdepax mpodecCHoHaTbHOMI

NEeATENbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS y4eOHOTO MpenMeTa « XuMus» Ha
YpOBHE cpeaHero o0iero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIE  JUIS GopMuUpOBaHHS  MHUPOBO33PEHHUS  OOYYarOIIMXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHATUSA, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHEUUPUKY METOJ0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus,, BEIIECTBO, SHEPIHs, SIBJICHUE,
nmpoliece, cucTeMa, Hay4yHblid (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, UCCIeJOBaHUE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUe);

YHUBEpCalbHble yueOHbIE NEeUCTBHs (IO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pETyJISITUBHBIE), obecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBHOM
I'PAMOTHOCTH ¥ COIIMAIBLHON KOMIIETCHITUN O0YJarOIINXCS;
CIIOCOOHOCTH 00yyJaronmxcs UCIIOJIb30BAaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M yHUBEpPCAJIbHbIC YUCOHbBIC
JIEVCTBUSA B IO3HABATEIILHON U COLUMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE Ppe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJIATHBHBIMHU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMH Nno3HaBaTeJIbHBIMH
JAEeUCTBUSAMU

1) 6a3oBbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIBHO  (popMysIupoBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENEATh IEIM JCATEIbHOCTH, 3ajJaBasi IapaMeTpbl M KPUTEPUU UX
JTOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIIbHOCTH C MOCTABICHHBIMU LIETSAMU;

WCIOJI30BaTh MPU OCBOEHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICJISATh XapaKTEepHbIE MPHU3HAKU TMOHSITUN M yCTAHABIMBaTh UX B3aUMOCBS3b,



MCITOJIh30BaTh COOTBETCTBYIOIINE TTOHATHUS I OOBICHEHHS OTACIbHBIX (DAKTOB H
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUM IS KiacCU(PUKAIIUKM BEIIECTB U
XAMUYECKUX PEAKIIUN;

YCTaHABJIUBATh MPUYUHHO-CIICJACTBEHHBIE CBS3U MEXKIYy H3y4yaeMbIMU
SIBIICHUSIMU;

CTPOUThH JIOTMUECKUE PacCyXJAeHUs (MHAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B pacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJTUPOBATH BBHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICINIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEeMEHTa, XuUMudeckas Gopmysia, ypaBHEHHE XUMHUYECKOU
peakiuyu — MOpH PEHIeHUHU Y4eOHBIX MO3HABATENbHBIX W NPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPECTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaEMBbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a30Bbl€e HCCJIE0BATEIbCKHE NeliCTBUS:

BJIaJIcTh OCHOBAMHM METOJIOB HAy4YHOTO IO3HAHMS BEIICCTB M XHUMHUYECKHX
peaKkuuu;

dhopMyIMpPOBaTh 1IEIU 1 3a/1a4M MCCIICIOBAHUS, HCIIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOSTENbHO C(OpPMyIMpOBaHHBIE BOMPOCHl B KauyeCTBE HMHCTPYMEHTA
MIO3HAHUS W OCHOBBI JJIs (POPMHUPOBAHUS THIOTE3bI IO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYXKICHU;

BJIaJICTh HABBIKAMHM CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YYCHUUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAOIIOAATh 32 XOJIOM
mporiecca, CaMOCTOSATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (opMyIupoBaTh
0000IIeHHS ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINM OTYET O MPOJEIaHHON paboTe;

NpUoOpeTaTh OMNBIT YUYEHUYECKOW HCCIEN0BATEIbCKOM W MPOEKTHOM
NESITETBHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUS TMPAKTHYECKUX 3a7ad, IMPUMEHEHHIO Pa3IMYHbIX
METOI0B MMO3HAHUS.

3) paboTa ¢ undopmaumei:

OPUEHTUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIMTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIPABOYHbIC MOCOOUS,
pecypcel MHTepHeTa), aHaTU3upoBaTh MHGOPMAIIMIO PA3IWYHBIX BUIOB U (GopM
MPE/ICTaBIICHMUS, KPUTUYECKHU OIICHHBATH eé JIOCTOBEPHOCTh n
HETPOTUBOPEUNUBOCTH;



dbopMynHpoOBaTh 3aMpPOCHl U MPUMEHATH PAa3IUYHBIE METOABl MPHU TMOUCKE U
oTOope wuHbOpMaLMK, HEOOXOAWMOW Jisi BBINOJHEHHUS YYEOHBIX 3ajad
OMPEIEIIEHHOTO TUIIA;

MpUOOpeTaTh OMBIT MCMHOJBb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbBHO ~ BBIOMpaTh  ONTUMAIbHYI0  (GOpMY  MpeACTaBlICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TMarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B Ka4yeCTBE CpeAcTBa mpu pabdoTe ¢
XUMUYECKOM uH(pOpMaIMel: TPUMEHATh MEXIpeaAMeTHbIe ((pu3nyeckue Hu
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, hOpMYIITbI, a0OpEeBUATYPHI, HOMEHKIATYPY;

UCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUWYECKHUE CpEICTBA
HaTJIS,THOCTH.

OBJaeHne yHMBepPCAIbHBIMIA KOMMYHUKATUBHBIMH J1€iiCTBUSIMM

3aJ1aBaTh BOIPOCHI MO CYUIECTBY OOCYKJIa€MOIl TeMbl B XOJ€ HUaiIora u/uin
IUCKYCCUM,  BBICKa3bIBaTh  HUACH, (QOPMYyIHUpPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIMOJTHEHUS MPEII0KEHHOM 3a/1auH;

BBICTYNATh C TpE3eHTAIMEel pe3ybTaTOB IMO3HABATEIbHOW JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU BBIMOJTHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, peaju3alli YYeOHOro MpOoeKTa U (POPMYIUPOBATH BHIBOBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUN MYTEM COMIACOBAHUS MO3UIIMN B
x0/€ 00CYyXAeHUS U 0OMEHAa MHEHUSIMHU.

OBJaieHne YHMBEPCAJIbHBIMH PEryJsiTUBHBIMHU /1€iiCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIIbHYIO
NEeSTENBHOCTh, Ompeaensas e€ Lead W 3aJadyd, KOHTPOJIHUpPOBaTh M MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJfOPUTM JIEUCTBUA TIPHU
BBITIOJTHEHUM Y4YeOHBIX U HCCIEIOBAaTEeIbCKUX 3ajlad, BBIOMpaTh HauboJiee
3 exTuBHbI crocod MX peleHus ¢ y4y€TOM TNOJYy4YeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHajIn3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

IIpenmeTHble pe3yabTaThl OCBOCHHMSI Kypca «OpraHuyeckas XUMHS)
OTpPaXkaroT:

chOPMHUPOBAHHOCTh  TPEJACTABICHHH O XHMHUYECKON  COCTaBIISIONISH
€CTECTBCHHO-HAYyYHOW KApPTUHBI MHUpPA, POJM XHMHUHU B TIO3HAHUU SIBJICHUU



mpuposibl, B (OPMHUPOBAHWU MBIIUICHUS W  KyJbTYPHl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAMMOM IS pEeIICHUS TPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAHUW, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKHUM DJIEMEHT, aToM, DJJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BaJIGHTHOCTb, SJIEKTPOOTPUIIATETLHOCTh, XUMUUECKasI
CBsI3b, CTPYKTypHas (popmyna (pa3BEpHYTas W COKpaIEHHas), MOJb, MOJSpHas
Macca, MOJSAPHBIH 00BEM, YINIEPOJIHBIM CKeleT, (QYHKIMOHAJIbHAS TpyMIa,
paauKan, U30MepUsi, H30MEPbI, TOMOJOTUUECKUN PSiJl, TOMOJIOTH, YTIJIEBOIOPO/IbI,
KHCJIOPOJ M a30TCOJIepKalllie COCAUMHEHUs, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC COSAUHEHHUs); TECOPUMU U 3aKOHBI (TEOPHUST CTPOCHUS
opranuueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJHWYECKHH S3bIK XUMHH,; MHPOBO33PEHUYECKHE 3HAHUS,
JeXanme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHYECKUX
SBICHUN, (PAaKTOJOTHMUECKHE CBEJACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU H
0€30MMaCHOM HCTOJIb30BAaHUU BAXKHEHIIIMX OPraHWYECKHX BEIIECTB B OBITY H
MPAKTUYECKON JIEATEILHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHHU BBISIBIATH XapaKTEpHbIC MPU3HAKK TOHSITHM,
yCTaHaBJIMBaTh UX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPHU
ONMCAaHUM COCTaBa, CTPOCHUS U NPEBPAIICHUN OPTAaHUYECKUX COCIUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JUIs
COCTaBJICHUSI MOJIEKYJSPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn OpraHMYECKHMX BEIIECTB M YPAaBHCHHH XHUMHYECKHX PEaKIUH,
W3TrOTaBJIMBATh MOJICIM MOJICKYJI OPraHUYECKUX BEUIECTB ISl WLIIOCTpAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHMI YCTaHABIWBAThH MPUHAIIEKHOCTh H3YUYEHHBIX
OPTaHMYECKHUX BEIIECTB IO HUX COCTaBy U CTPOCHHUIO K OMNPENeIEHHOMY
KJIaCCy/TPyIIlie COeMWHEHUN (YTJIEBOJIOPOABI, KHUCIOPOA U a30TCOJAEpIKAINe
COCMHEHUsI, BBICOKOMOJICKYJISIPHBIC COCIWHEHHMS), JaBaTh MM Ha3BaHUS IIO
cuctematuieckoii Homenknarype (IUPAC), a Takxke NMpWBOAWUTH TPUBHAIBHBIC
Ha3BaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOIUJICH, alleTHIICH,
ATUJICHIJIMKOJIb, TIUILEpHUH, (QeHol, (GopManbaeruj, arneTaiblerujl, MypaBbUHas
KHCJIOTa, YKCYyCHasl KUCI0Ta, OJICMHOBAsI KMCJIOTA, CTEApUHOBAas KUCIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IEeJUTI0JI03a, TIUIIHH);

chOpPMHUPOBAHHOCTh YMEHUSI OMNPEACNISATh BUJIBI XUMUYECKOW CBSI3M B
OPTaHUYECKUX COCAMHEHUSX (OJMHAPHBIC U KPATHBIC);



cOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKECHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. ByTiepoBa as 00bSICHEHUS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapakTepuU3oBaTh  COCTaB, CTPOCHUE,
dusznyueckre M XMMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMUYHBIX
KJIACCOB OpPraHWYEeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJICH, alleTUJICH,
Oytaauen-1,3, metunOyraauen-1,3, O€H30J, METAHOJ, ATaHOJ, STHJICHIJUKOJb,
TIIMIEpUH, (EHOJI, aleTalbJIeTH I, MypaBbUHAsg U YKCYCHas KHUCIOTHI, TJIFOKO3a,
Kpaxmajl, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXJYy HHUMHU YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIJI;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTE€pPU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
Ceipbsi  (HedTh, TPUPOIHBIA Ta3, YyTojdb), CIHOCOOBI WX TMepepaboOTKH U
IPaKTUYECKOe MPUMEHEHUE MPOIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHU TIPOBOJUTH BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOrO BEIIECTBA WIJIM MPOIYKTa
peaklMy IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WK MPOIYKTOB PEAKIIUN);

chOPMHUPOBAHHOCT, YMEHHM BIIaJIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJIaX HAy4YHOTO MO3HAHUSI, UCTIOIb3yEMbIX B XUMUHU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SIBICHUN (HaOMt0IeHNEe, N3MEpPEHNe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKUE 3HAHUS [JIs1 TPUHITUS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJII0/IaTh MTPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCyJIOl W J1a0OpaTOPHBIM O0OpYJOBAaHUEM, a TaKXKe TMpaBUiia OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTaOOPATOPHBIX
XUMUYECKUX OTBITOB;

cOPMHUPOBAHHOCTh, yMEHUH IUTAHUPOBATh U BBITIOJHATh XUMHYECKHM
AKCIIEPUMEHT (ITPEBPAILCHHS] OPraHMYECKUX BEIIECTB MPU HArPEBAHUH, MOTYyYEHUE
ATUJICHA W U3YYEHHUE €ro CBOMCTB, KAuYE€CTBEHHbBIC PEAKIMU OPraHU4YeCKUX
BEIIECTB, JIEHATypalusi OETKOB MPU HArpeBaHUM, I[BETHbIE peaKlUU OEIKOB) B
COOTBETCTBHM C TpaBWJIaMM TEXHUKH O€30MaCHOCTH MpH OOpallleHuu C
BEIIECTBAMU U JIa0OpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITUPOBaATh BHIBOJIBI HA OCHOBE TUX PE3YyJIbTAaTOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKU AaHAIU3UPOBATH XUMHUYECKYIO
uHbOpMAIUIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHpopmanuu, HTEepHET U Apyrux);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COONIOMaTh  MpaBWia  DKOJOTHYECKH
1eaecoo0pa3HOro MOBEIECHHUS B OBITY M TPYAOBOM JAEATELHOCTH B IENAX
COXPaHEHUS CBOEr0 3JI0POBbSl U OKPYXAOIIEH NPUPOJHOU CpENbl, OCO3HABATh
OIMACHOCTh BO3JCHUCTBUS HA YKUBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAst cMbicn Tokaszarens [I/IK, mosicHsaTe Ha mpumepax crmocoOb
YMEHBIICHUS W TNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBUS HAa OPraHu3M
YEJI0BEKa;

JUIs 00yJaronuxcsi ¢ OTPaHUYEHHBIMU BO3MOJKHOCTSIMHU 3JI0pPOBbSI: YMEHUE
NPUMEHATh 3HAHUST 00 OCHOBHBIX JIOCTYIIHBIX METOJaxX ITO3HAHWS BELIECTB U
XUMUUYCCKUX SIBJIICHUIA;

JUI  CIEeNbIX W CIAa0OBHASAIIMX OOYYarOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO0 CUCTeMy oOo3HaueHui JI. bpaiinsa ans 3anucu XMMHUYECKUX

dopmy.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUSD» OTPAKAKOT:

cOPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XHMMHUYECKOM  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MHUpPA, POJM XHMHUHU B TIO3HAHUU SIBJICHUU
Opupoabl, B  (OPMUPOBAHMM  MBIIUICHUS U KyJIbTypbl JIMYHOCTH, €€
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs1 pelIeHUs MPAKTUYECKUX 3a71au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO W TIPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHWYECKUX  3HAHUK, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIIME TMOHATHS (XUMHYECKHN 3JEMEHT, aroMm, u3orTom, S-, P-, d-
AJIEKTPOHHBIC OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JIEKTPOOTPULIATENBHOCTD, CTENEHb OKWCICHUS, XUMUYECKASI CBA3b
(KOBaJIeHTHAs, MOHHAS, METAJNIMYECKAasi, BOJIOPOJIHAS ), KPUCTAJUIMUECKAsl PEIIETKA,
TUANBl XUMHYECKUX  PEAKLUHM, PacTBOP, DJIEKTPOJIUTBL,  HEIIEKTPOJIUTHI,
BJICKTPOJIMTUYECKAd JUCCOUMALMs, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluu, XUMUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHccouuanuu, nepuoandeckuit 3akoH J[. M. MeHneneesa,
3aKOH COXPaHEHUSI MacChl BEILIECTB, 3aKOH COXPAHECHUS U IPEBPALICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMUYECKUN SI3BIK XHUMUU,
MHUPOBO33PEHUYECKAE 3HAHHUS, JICKAINIME B OCHOBE ITOHUMAHHS NMPUYUHHOCTH U
CUCTEMHOCTH XWMHYECKHUX SIBICHUHU, (PAaKTOJOTUYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJIy4eHUU U 0€30MacHOM MCMOJIb30BAHUM BAKHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM JACSATEILHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEepHbIC MPU3HAKUA TOHATHUH,
YCTaHAaBIIMBaTh UX B3aUMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE NOHATHS INPHU
OIIMCAaHUM HEOPTaHUYECKUX BEIIECTB U UX IIPEBPALCHUN;

c()OPMHUPOBAHHOCTh YMEHHUI HCIOJNb30BaTh XMUMHUYECKYIO CHUMBOJIUKY s
cocraBieHUs: (GOpMyJl  BELIECTB M  YpPaBHEHUH XMMHUYECKMX  peakUui,
cucremarndeckyro HomeHkIaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUSI OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIbIA Ta3, aMMHUaK, raii€Has
U3BECTh, HETalIEHasl U3BECTh, TUTHEBAS COJIa, TUPUT U JIPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUMN OINPEAENATh BAICHTHOCTh U CTENEHb OKUCIICHHUS
XMMHMUYECKUX NIEMEHTOB B COCAMHEHHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METANIMYECKAsl, BOJOPOJHAs) B COCAMHEHUSX, THI
KPUCTAJUIMYECKON pEHIETKM KOHKPETHOIO BeEIeCTBa (ATOMHAs, MOJIEKYJISpHad,
MOHHAs1, METAIUIMYECKAs), XapaKTep CPellbl B BOJHBIX paCTBOPAaX HEOPraHWYECKHX
COCIMHECHM;

c(OpPMUPOBAHHOCTH YMEHUU YCTaHaBJIMBaTh IIPUHAIEKHOCTD
HEOpPraHMYECKUX BELIECTB IO HX COCTaBY K OIpPEAEIEHHOMY Kiaccy/Tpymie
COeMHEHMH (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJJIbl, OKCUAbI, OCHOBAaHUS,
KHCJIOTBI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

C(OPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IIEPUOJANYECKOTO 3aKOHa /J.
N. MenneneeBa u 1IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIbHYIO
U IPOTHOCTHYECKYIO (PyHKLINY;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX 23eMeHTOB 1—4 mnepuonoB Ilepmoanueckol CHCTEMBI
xuMmudeckux sjemeHtoB JI. M. MenneneeBa, HMCIoOab3ys MOHATHSA «S-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIUHEHUU
10 TIepruoaam U rpyrmmam llepuoanyeckor CUCTEMbl XUMUYECKUX d1eMeHTOB []. U.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MTOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3HM MEXKIY HEOPraHWYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLMI;

C()OPMUPOBAHHOCTb YMEHHS KJIacCCU(PUIMPOBATh XUMHUUECKHUE PEAKIUH I10
pa3IUYHBIM TpPU3HAKaM (YKCIY M COCTaBy pPEArupyroUMX BEUIECTB, TEIJIOBOMY
¢ ¢dekTy peakuuy, U3MEHEHHUIO CTENEHEW OKHUCIEHHUS 3JEMEHTOB, 00paTUMOCTU
pEeaKIMK, YYaCTHIO KaTaau3aropa);

C(OPMUPOBAHHOCTh YMEHHUI COCTaBIATh YpaBHEHHs pEakUUil pa3iudHbIX
TUIIOB, TIOJIHBIE M COKPALIEHHBIC YPABHEHUS PEaKUUi HOHHOTO OOMEHa, YUYUThIBas
YCJHOBUS, IIPU KOTOPBIX ATU PEAKIIMHU UAYT J0 KOHLA;



chOPMHUPOBAHHOCTh yYMEHUW TMPOBOJHUTH PEAKIMH, TOITBEPKIAIOIIHE
KaueCTBEHHBIH COCTAaB pAa3jIMYHbIX HEOPTaHWMUECKUX BEIIECTB, pPaClO3HABATh
ONBITHBIM IMYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIECTB;

chOPMUPOBAHHOCTh ~YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKLIMI MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
ATUX PEaKLUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUECKOM
peaKIMu OT Pa3IMUHbIX (PaKTOPOB; XapaKTEp CMEIIECHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3zaeicTeus (nmpuniui Jle [llatense);

chOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XHUMHYECKUE ITPOIIECCHI,
JeXanme B OCHOBE IMPOMBIIUIEHHOTO IMOJIYYEHUsS CEPHOM KHUCIOThI, aMMHAKa, a
TaKkke C(HOPMHUPOBAHHOCTH TMPEACTABICHUNM 00 OONMX HAYYHBIX MPUHIIUAMIAX U
AKOJIOTUYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCICHUS C HCIOIH30BAaHUEM
MOHSITUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUU Tra3oB
IpU XUMHUYECKUX PEaKIUSIX, MacChl BEUIECTBA UM 00bEMA T'a30B MO MU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce UIW OO0BEMY OJHOTO U3 YHYACTBYIOUIMX B pPEaKLHU
BEIIECTB, TEIUIOBOrO 3¢(deKkTa peakiuid Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEIIECTB, MPEBPAICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMHUECKOM
nocyJoM U J1abopaTOPHBIM OOOpPYJOBAaHHMEM, a TaKXe MpaBUiia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMHU IO BBHITTOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB;

chOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBHINOJHATH XUMHUYECKUM
AKCIEPUMEHT (Pa3/IOKEHHE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OTpEeNIelieHUEe Cpellbl pPacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCATIHLHOTO
WHMKATOpA, BIMSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIMH,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHbIE peakluu Ha cynbdar-, kapOoHAT- U
XJIOpHU-aHUOHBI, HA KaTMOH aMMOHMS, PEUIEHUE SKCIEPUMEHTAJIbHBIX 3a/1a4 IO
teMam «Metaiuiby U «HeMmerannbpy)) B COOTBETCTBUM C MpaBUJIaMH TEXHUKHU
0e30macHOCTH MpU OOpAIlleHUH C BEUIECTBAMU U J1a0OpaTOPHBIM 000PYIOBAaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX pPEaKIUil ¥ (POpMyIUpOBaTh BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTUYECKH aHAU3UPOBATH XHUMHUUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKalK, THTEpHET U APYrux);



C(OPMUPOBAHHOCTh ~ yMEHHMH  COONIONATh  MpaBuia  AKOJOTHYECKU
1eaecoo0pa3HOro MOBEIECHHUS B OBITY M TPYAOBOM JAEATELHOCTH B IENAX
COXpaHEHMsI CBOETO 37I0POBbS M OKPYKAIOIIEH MPHUPOIHOM Cpeibl, 0CO3HABaTh
OTTACHOCTH BO3JICHCTBUSI HA JKUBBIE OPTaHU3MBI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens IIJIK, moscHATe Ha mpuMepax cHnocoObl YMEHBIICHUS U
IPEIOTBPAIIEHHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUTsl O0y4aroUIuXcsi C OTPAaHUYCHHBIMUA BO3MOXHOCTSIMU 3/IOPOBBSI: YMEHHUE
OPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BELIECTB U
XUMHUUYECKHX SBICHHIA,

JUISL CIIETIBIX M CJIA0OBUAAIIMX OOYy4YarolUXCs: yMEHHE HCIIOJIb30BaTh
penbepHO-TOUEUHYIO0 cUcTeMy oOo3HaueHuid JI. bpaiinsa ans 3anucu XUMMHUYECKUX

dbopmy.
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