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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS (eaepabHOi 00pa30BaTENbHOM MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBbIE 00pa3oBaTejbHbIE IMPOrPAMMBbI, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIIM KOHLENITYalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPE3ylbTaToB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepIIAIOIIUM JTAllOM peajln3aliid Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeloBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
npupoaHol cpene. Peanusyercst xuMudyeckoe oopa3zoBaHue 00yJarOIIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEZENeHbl B MpOrpaMMe IO XHMHUH C Y4YETOM CHEHU(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPHUPOJBI M YETIOBEKA, KOTOpoe (OPMUPYETCS B XUMHUH
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3HU
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJBTYPBI, HEOOXOJWMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHYEcKOl, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYalOIIMXCs, HEOOXOAMMYIO UM JUIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMAa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HaHUHU U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONW CUCTEMBI 3HAHHUMA
Opyd HM3YYCHHUU TMpenMeTa O0EeCIeYrBAEeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX HMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OO1iast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYCHHUIO
y4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHMI, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHMM MOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0LIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIiOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHS» OOYYaIOUIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOiarouiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKLMX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTU 3HAaHUS CIIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBS3M XMMHHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ poyib B IIO3HABAaTEIbHOH U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIEJOBATENbCKUX 3ahad. B 1enom copepkaHue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUHMH MEXITy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTepHAIIOB.

B myane pemieHuss 3amad  BOCHHUTAHUS, DPAa3BUTHA M COLMAIM3ALMHM  OOYYarOIIUXCS
INPUHATHIE MPOrpaMMON IO XUMHUHM TOAXOAbl K OINPEACIEHUIO COJEPKaHUS U TOCTPOEHUs
npeaMeTa mpeaycMaTpuBaloT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUN, MMEIOIIMX
0a30Boe 3HaUEHUE I Pa3IUYHbIX BUJIOB JEATEILHOCTH: pelIeHHs Mpo0eM, MOUCKa, aHalIu3a u
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTuke npenosaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJAMLUMOHHO TMpu3HAETCs (OPMUPOBAHHE OCHOB XUMHUYECKOW HayKd Kak oOrnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJIeH U3YUYEHUS TIPEIMETA SIBJISICTCS BIIOJHE ONPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTra «XHUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIEC MOHSITHS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOEHUE WU
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XHMMMYECKOTO OHKCIEPUMEHTa, COONIOACHUEM MpaBuil Oe€3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJa4 U3y4eHHus MpeaMeTra B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBanusi. CerogHs B TMpENOJaBaHUU XUMHHU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIHHOM IPAMOTHOCTBIO, TO €CTh CITOCOOaMU U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS WX B PEATbHOW >KU3HU ISl pEUICHUs
MpPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEEe 3HAYEHHUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

aganTanus  OO0ydaloIMXCs K  YCJIOBHSM  JMHAMHYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMUpOBaHHE WHTEIVIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodIieMm,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOIUMBIX Ui TPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWM XMMHH, a TAKXKe IS OIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX TPOIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, UHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TpPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJISPHOM HH(DOPMAIIMA XUMUYIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y O0YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIHUTaHUE Yy OOydJaromuxcs YOeXIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOMICHUS K TPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIUT B COCTaB MPeIMETHON 001acTi « ECTeCTBEHHO-HAYYHBIE TIPEIMETHD.

OO61ee yucio 4acoB, OTBEAEHHBIX U U3YUYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

Pabovas mporpamma Mo XMMHMM Ha ypOBEHb CpPEIHEro oOlIero oOpa3oBaHUs COCTaBJIECHA C
ydeToM pabodell mporpaMMbl BocnuTaHus. BocnuraTenbHblil MOTEHIMAT JAHHOTO Yy4eOHOTO
npeaMera O0OECIeurBaET pealn3aliio OJaroNpUATHBIX YCIOBUM Ui Pa3BUTUS COLIMAIIBHO
3HAYMMBbIX OTHOUICHUH OOYYaloLIUXCs M MPEXkIe BCEro LEHHOCTHBIX OPUEHTUPOB (LIEIEBBIX
IPUOPUTETOB)

[{eneBbie MPUOPUTETHI HA YPOBHE CPEHETO OOIIETO0 0OPa30BAHUS:
> OIIBIT JIeJ, HAMPaBJICHHBIX Ha 3a00TY O CBOEH ceMbe, POJTHBIX U OJHM3KHX;
> TPyAOBOM OIBIT, OMBIT YYaCTHs B IPOU3BOJCTBEHHOMN MPAKTUKE;
> OIIBIT JI€J1, HAIIPABJICHHBIX HA II0JIb3Y CBOEMY POJHOMY I'OpPOJY WJIHM CENY, CTPAHE B LIEJIOM, OIIBIT
ACATCIIBHOI'O BBIPAXKCHUA COOCTBEHHOM rpamz{chxoﬁ O33N,
> ONIBIT IPUPOJOOXPAHHBIX JIEIT;

A\

OIIBIT paspe€IICHUA BOSHUKAIOIINX KOH(I)JII/IKTHBIX CI/ITya]_[I/Iﬁ B IIKOJIC, TOMa WX Ha YJIUILE,

» ONBIT CAMOCTOSTEIILHOIO HpI/IO6peT6HPI$I HOBBIX 3HaHHﬁ, MMPOBCACHUS HAYYHBIX HCCJ'Ie}IOBaHHfI,
OIIbITa HpOCKTHOﬁ JACATCIIBHOCTH,

»  OIBIT N3y4YCHHs, 3alIUTbl WU BOCCTAHOBJICHHUS KYJIBTYPHOI'O HACJICAUS YCIOBCUCCTBA, OIIbITA

CO3aaHusA COOCTBEHHBIX HpOI/I3BC,I[CHHﬁ KYJbTYPBbI, OIIbITa TBOPUCCKOI'O CAMOBBIPAKCHU S,

Y

OTIBIT BeIEHUS 3J0POBOTO 00pasa )KU3HHU U 3a00ThI O 30POBbE APYTUX JIOIEH;

> OIBIT OKa3aHWsI TOMOIIM OKPYKAIOIMUM, 3a00ThIl O MAaNbIIAX WIA TOXHWIBIX IOJAX,
BOJIOHTEPCKOTO OIIBITA;

> OIBIT CaMOTIO3HAHUS W CaMOaHAJIW3a, OIbITAa COIMAIBFHO MPHEMIIEMOTO CaMOBBIPAKCHUS W

caMopeanu3alui.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuenuii A. M. bytieposa,
e€ OocHOBHbIe TNOJOXKEeHUA. CTpyKTypHble (OpPMyYJIBI OpPraHMYECKMX BellecTB. l'omosnorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kimaccuukanMum — OpraHMuecKkux  BemecTB.  Homenknarypa
OpPraHMYECKHUX COEJIMHEHHM (CHUcTeMaTHuyecKas) M TpHUBHMAJIbHbIC HA3BaHMUA BAKHEMIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHWYEeCKUX BELIECTB M MaTepuajaMU Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyIIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus |
TOPEHUs1), HaX0XKJICHUE B IPUPOE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHME M XHUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJloreHUpPOBAHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpHU3allun ), OJyYeHHEe U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHre CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
IPOCTEUIINIA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (PU3NUYecKre U XUMUYECKHUEe CBOICTBa
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBAHMS), MOJyuyE€HUE M IMpUMEHeHHe. Toiyols: cocTaB, CTPOEHHE,
¢u3nyeckrue U XMMUYECKHE CBOMCTBA (peakuy TaloreHupOBaHMs U HUTPOBaHMs), IOJTyUEeHUE U
npuMeHeHne. TokcHMYHOCTH apeHoB. ['eHeTHueckas CBA3b MEXIy YIVIEBOAOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPO0B. [IprponHbIil ra3 u nomnyTHble HETIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib M MPOIYKThI €70 NepepadoTKH.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yromaby, MoaeIupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE INPAKTHUYECKOW pPaOOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIIM IPOAYKTOB PEAKIIUN).



Kucaopoacoaep:xamue oprannyeckue coeIMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOMCTBA (pEakUMW C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHue. Bogopoueie cBsI3u MeXAy MOJIEKyJaMHu coupToB. [leiicTBie MeTaHoa U 3TaHoIIa
Ha OpPTraHu3M YeJIOBEKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MIETOYHBIMHI METAJJIaMU, Ka4eCTBEHHAsI pEaKIlys Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. llpuMeHeHue TriIuUEpUHA U
STUJICHIJIUKOJIS.

@DeHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruzipl U KeToHbl. DopManbaeruj, aueTalbJIeTru]: CTpoeHue, (u3HuecKue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAaHOBIICHUS, KAaYECTBEHHBIC PEAKIUH),
NOJTyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAst KUCIIOTHI:
cTpoeHue, PU3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
stepuukanmuu), MoiydeHue u mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX 3(UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. buonornyeckas posib KUPOB.

VYTneBopl: coCcTaB, KIIaCCH(PHUKAIMS YTIASBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHe U XUMUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom Menu(ll), okucneHme amMMHadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, ononorunueckas posib. orocunTes. OpyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemmono3a Kak mpupoaHbie moiumepbl. CTpoeHHe Kpaxmaia U IeJUTIONI03HI.
duznyecKkue ¥ XUMUIECKHE CBONCTBA KpaxMaina (THAPOIN3, KAYeCTBEHHAs pEaKIUs C HOJIOM).

DKCTHepUMEHTAIbHBIE METOAbl W3Y4YCHHs BEIIECTB M MX MPEBpaIleHH: TpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
CupTOB (B3auMojeilicTBUe TuiepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMmajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3a1aun.

Brrunicnienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WJIM TPOJYKTa PEAaKIMH IO W3BECTHBIM Macce, 00BEMY, KOJHUYECTBY
OJTHOTO M3 UCXOTHBIX BEUIECTB WM TPOIYKTOB PEAKIINN).

A3zoTcoaeprkale OpraHu4ecKue CoeAMHEHHS.

AMUHOKUCIOTHI Kak amQOTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IiMiMHA). buonormdeckoe 3HaueHue
aMHHOKHUCIOT. [lenTumapl.

Benku kak mpupoaHBIE BBICOKOMOJEKYJSApHBIE coenuHeHus. [lepBudHas, BTOpUYHAS U
TpeTHyHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEIKOB: THUIPOIH3, IEHATYpaIus,
KaueCTBEHHbIE PEaKIK Ha OENKHU.



DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHs BEIIECTB M WX MPEeBpALICHUI: HaOIoIeHue U
ONKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalys OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpEeNHsAs MOJeKylsipHas macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHC AL

DKCrepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX NMPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YEHHMH opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSITUM, SBIISIOUINXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmme ecTecTBEHHO-HAYYHBIE TIOHSTHS: SBJICHHE, HAy4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PUKAIMS, TMEePUOAUIHOCTh, HAOIIOJACHNUE, H3MEpEeHHe,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®uszuka: MaTepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YTIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONOoTHs: MHUIIEBIE MPOAYKTHI, OCHOBHI PAllMOHAIBHOTO MUTAHMUS, MOIOIIHE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETHYECKHE Mpenaparhbl, MaTepUallbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMuyeckuil 3neMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpoHHas 000J0YKa.
DHepreTUUecKrue ypOBHH, MOIYPOBHU. ATOMHbBIE OpOHTany, S-, p-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/ieHUs] HJIEKTPOHOB MO OpOUTANIAM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckass cucreMa XUMUYECKHX 3yeMmeHTtoB J[. M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
[0 TPpyIIaM U repruojam. 3HaueHrne NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJIEHTHAst
HEMoJIsIpHasl YW TOJSpHAas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa30BaHHsS KOBaJCHTHOMN
XUMUYECKON CB3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.



[TonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coenuHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukanuss XMMHUYECKUX pEaKIUi B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3iWyHbIX (pakTopoB. OOpaTUMbIe pEaKlUU.
Xumuueckoe paBHOBecue. DaKTOpPbI, BIMSIOIMIME HA COCTOSHUE XUMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyYEHMs] BEHICCTB M WX MPEBpALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJIIOAeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAENICHUE CpPeAbl PACTBOPOB BEIIECTB C MOMOUIBIO YHHUBEPCAIBHOIO MHAMKATOPA, PEAKIIMH
MOHHOTO OOMeHa), MpoBeJleHUE MPaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKLIHI.

Pacuérnbie 3amaun.

Pacuétpl o ypaBHEHUAM XUMUYECKUX PEAKIIMi, B TOM YUCIE TEPMOXUMHUYECKHE PACUETHI,
PacCyEThI C UCIIOIB30BAHUEM MOHATHUS «MACCOBAs J10JIS1 BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ileproanyeckoil CUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (dDu3nueckue CBOMCTBA
HEMETAIJIOB. AJITOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaeposaa).

XVMHYECKHE CBOMCTBA BAKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COEJIMHEHUN ).

IIprMeHeHne BaXXHEUIINX HEMETAUIOB U UX COCIMHEHUN.

Meramibl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXUMHUYECKUH psAJ HANpPSKEHUH
METAJLJIOB.

XVMUYECKUE CBOMCTBA BaXHEWIIMX METAUIOB (HATPUH, Kaiuii, KaublHWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHUs] BEUIECTB M MX NPEBpPALLICHUI: HU3yYEHUE
KoeKnuu «MeTamapl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTAIBHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIMOHHBIX W  JIADOPATOPHBIX  OMBITOB
(B3aMMOJIeHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMU KHCJIOT W IIEJOoYel, KauyeCTBEHHBIC
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.



Pacuétsl Maccel BemiecTBa MM 00BbEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus H )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYecKol U MUILEeBO 0e30nacHoCTH,
pa3BuTUN MenuuuHbl. lloHATHE O HayyHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKkuui.

[IpencraBiaenus o006 OOmMX HAayyHbIX [PUHLUUIAX [POMBIIUIEHHOTO IOJXy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i 3JIEKTPOHUKHU,
HaHOMaTepHaJIbl, OpraHMUECKUE U MUHEpaJIbHbIE YJOOpEHUs.

XUMHS U 3[I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U NOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHUSA: Hay4HbI (akr, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHUHTe3,  Kiaccu(ukauus,  MNEpUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPTeTUUECKUN YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuIIeBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€PUANIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHS K pe3ysibTaTaM OCBOCHHUS OOyYAFOIIMMHCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MPOrpaMM CpeHEro 00I1ero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBETCTBMM C CHCTEMHO-IEATEIbHOCTHBIM TOJXOJOM B CTPYKTYyp€ JHMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeamMeTra «XHMHsS» Ha YPOBHE CpEJHEro oOuero ooOpazoBaHuUs
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYaAIOUIMMUCS POCCUHCKON TpaKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00y4EHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOHIMXCs PYKOBOJCTBOBATHCS B CBOCH JESATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMHU, IPUCYIIUMHU LEJOCTHOH CHUCTEME XMMHUYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KyJNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMeTa «XHUMHsD) JOCTUTAlOTCSI B €IMHCTBE
y4eOHOM M  BOCIUTATENbHOM JEATEIBHOCTH B COOTBETCTBUHM € T'YMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH UM HJ€allaMd  POCCUICKOTO
IpaXJIaHCKOr0 0OlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBWIAMU MOBEICHMS,
CIOCOOCTBYIOLIMMU TIPOLIECCaM CaMOIIO3HAHMS, CAaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cOpPMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl [0 pealn3aluu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYaIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPABOIOPSAKY;

MPEJICTABICHUS] O COIMAIbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAacJ€UI0 OTE€UECTBEHHOMU
XUMUU;

YBa)XEHUsI K IpOIecCy TBOPUECTBA B OOJACTU TEOPUM M MPAKTUUYECKOIO NPUMEHEHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX IOUCKOB, TIOCTOSSHHOT'O TPY/Ja YYEHBIX U IPAKTHUKOB;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUsI, STUUECKOIO IOBEJICHMS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSCh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIECHHME M IOCTYNKH CBOMX TOBapuIlEH C HO3MLMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuto/ieHusI MpaBUi 0e30MacHOro OOpalleHUsl C BEIIeCTBAaMH B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBbIUEK (YNOTpeOJeHUs AJIKOIOJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTHMYECKHUE IMOCIEACTBUS MPEeITPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHUKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



IOHUMaHMs CHeuM(UKH XUMHMHM Kak HayKH, OCO3HaHMs €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XHMMHUHU JJsl COBPEMEHHOW LMBHWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIEeBOM U HKOJOTMYECKOH O€30macHOCTH, B Pa3BUTHM MEIULMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIMOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS VIS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELIeHUs TpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIYYEHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUU C HKU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIIOYAIOT:

3HauMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, MMPOLECC, CUCTEMA, Hﬂy‘-IHBIﬁ q)aKT, IMPpUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0ICHNE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHE);

VHUBEpcaJbHble  yueOHblE  JIeHCTBUS (To3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE,
perynatuBHble), obecreunBaromue (opmupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCs  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC yueOHBIC JACWCTBHUS B IO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YUEOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBi1aieHHe YHUBEPCAJIBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHU 1eHCTBUIMMU:

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSITEIbHO (OPMYJIUPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCACIIAATL LCIU ACATCIIBHOCTH, 3aJaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHMUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(PUKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMysa, ypaBHEHHE XUMHYECKOM peakiuud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3334, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEaKLUil;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M TNPOBEACHMS YUYECHHUUECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOA0B MTO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX uWHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMaliel: MNPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YecKHe) 3HakKu U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KJaeMOW TE€MBI B XOJle AHAora W/WUIH TUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEpPCTHUKAMHM IIPU  BBIIOJIHEHUHM XUMHYECKOI'O
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MO3UIIUHI B X0/1€ 00CYXKIeHUsI U OOMEHa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alNropuT™M JAEUCTBUN IPU BHINOJHEHUH Y4€OHBIX M HCCIEIOBATEeNIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM [EATENBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATDI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYYHOW KAPTUHBI MHpA, POJU XHUMHUU B IO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBIIUICHUST U KYJIbTYphl JHYHOCTH, €€ (HYHKIMOHAIBLHOM T'PaMOTHOCTH, HEOOXOIMMOW st
pelieHusT TPAaKTHUYECKUX 3a7ady M OKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YITEpOAHBIA  CKEJET,
GyHKIMOHAIbHAS TpyNNa, pajuKanl, HU30MEpHUs, U30MEepbl, FOMOJIOTMUECKUN ps, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPOA U a30TCOJIEPIKalNe COETUHEHUSI, MOHOMED, TOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUSI OpPraHNYEeCKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXKalllhe B OCHOBE IOHUMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyUYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEUIITUX OPTaHUYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS ITPU OMUCAHUM COCTaBa, CTPOEHUS U
MpEBpAICHUI OPraHNYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM) (OpMyJT OpraHMYECKUX BEIECTB
Y YpaBHEHUM XMMHYECKUX PEAKIINN, U3TOTaBIMBATh MOJEIN MOJIEKYJ OpPTaHUYECKHX BEIICCTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrneBomopoabl, KHCIOPOA M a30TCOoAepXkalllhie COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke



IPUBOANUTh TPUBHAJIbHBIE HA3BAHMUS OTICIIBHBIX OPraHUYECKHUX BEUIECTB (ITWJIEH, HPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTE YMEHHUS ONPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH IOJIOKEHHUSI TEOPUH CTPOCHUS OPTaHMYECKHX
BemecTB A. M. bytnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOICTB BEILECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUs MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MIPEICTABUTENEH PA3IUYHbBIX KIACCOB OPraHUYECKUX BEILIECTB
(MeTaH, 3TaH, STWJEH, NPONMWJEH, aleTwieH, OyragueH-1,3, MerwiOyraaueH-1,3, OeHzo,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, TIUIEPUH, (PEHOJI, aleTaabAerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmajl, LeJJI003a, aMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMYJI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKH YIJIIEBOJAOPOAHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI MX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS I10 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MNPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM NMPOITYKTOB PEaKLIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmoJieHMe, W3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHJia OOPAIEHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATh XUMHYECKUN JKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYUYEHHUE ITUICHA U U3YUYEHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHUYECKUX BEIIEeCTB, JCHaTypanus OeJIKOB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MN OEITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npyu oOpallleHuu C BEIeCTBaMU U JIAOOPaTOPHBIM 00OpYIOBaHUEM, MPEJCTABISTh PE3YIbTaThl
XMUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alucu ypaBHEHMH COOTBETCTBYIOUIMX pPEAKIUHA H
(GbopMyIMpOBaTH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeCcTBa MaccoBoil uHGopmaru, UHTEpHET U ApyTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsS U
OKpYy XaroIie MpUpPOJHOIN cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JAECMCTBHS Ha >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCcKUX BeUIeCTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHMSI BEIIESCTB M XUMUICCKUX SIBIICHUI;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KJIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCKas XUMHS
OTpaXKaroT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBIIUICHAST W KYJbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSPHBIH O0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAsA, MeETAJNIMYecKas, BOJOpOJHAs),
KpUCTAIMYECKAsT  PEmETKa, TUIBI  XHUMHYECKUX  PEaKIUi, pPacTBOp, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJMTHYECKAST TUCCOLUAIUS, OKUCIUTENIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
JNEKTPONIMTUYECKON aucconuanuu, mnepuoaudeckuii 3akon J[. WM. MenaeneeBa, 3akoH
COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAHCHHS M TPEBPAIICHHS dHEPTHH NP XUMHYCCKUX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJWYCCKUH S3BIK XUMHH, MHPOBO33PCHUCCKHE 3HAHWSI,
JeXale B OCHOBE TMOHMMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
dakTonornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIb30BAaHUH
BXHEHIIINX HEOPTaHUICCKUX BEIIECTB B OBITY M MPAKTHYECKOU JISATEITBHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, yCTAHABIIUBATH
UX B3aUMOCBSI3b, HCIIOIB30BaTh COOTBETCTBYIOIINE TMOHSATHUS MPH OMHUCAHUU HEOPTaHHMYECKHX
BEIIIECTB U UX MPEBPAICHUH;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyJI BENIECTB W YypaBHEHWH XWMHUYECKUX PEAKIUH, CHCTEMATHUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHbIii Tas3,
VIIEKUCIBIA Ta3, aMMHUakK, TamiéHas W3BeCTh, HETall€Has W3BECThb, MUThEBAs COJa, MUPHUT U
ApyTHe);

c(OpPMHUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHYECKHX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
METaJIJINYecKasi, BOJOPOJHAS) B COCAMHEHHSX, TUN KPUCTAIUYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHAS, METAaJUIMYecKas), XapakKTep cpeibl B BOJTHBIX
pacTBOpax HEOPTaHHMUECKHUX COCTUHCHHIA,

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAAICKHOCTh HEOPTAHUYECKUX BEIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpYyIIe COeNMHEHUH (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMETaJIIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM()OTEPHBIC THIAPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. .
MengeneeBa W JEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pEAaKUUN pa3INYHbIX TUIIOB, [IOJIHbIE
U COKpAalEHHbIE YPAaBHEHUS peaklUii HOHHOIO OOMEHA, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3JMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOW PEaKIMU OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HHsI CEpPHOM KHUCIIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHUIAX U OKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0l BEILECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUIH Ta30B MPU XUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKIMHM BELIECTB, TEIJIOBOTO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHUS SHEPIUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUUW TIIAHUPOBATH U BBIMOJIHATh XHUMHUYECKUNH JKCHEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTalld3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCATbHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peaklMd HOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklud Ha
cynb(dar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NMpU 00pallleHNH ¢ BEIECTBAMH U JIa0OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBa MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPYXaroIIe NPUPOIHOM CpEeIbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHUS1 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBICHUN;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

HaunmeHnoBanme

Ne (undgposbie)
pa3ejioB  TeM Kontpoabnbie IIpakTnyeckue

n/n Bcero oOpa3oBaTejibHbIE
NMPOrpamMMbI padoThbI padoTbl

pecypcbl

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOH XMMUM

11

[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopus
CTPOEHUSA
OpraHUYEeCKUX
coeTMHEHUN A.
M. bytieposa

Hroro no pazneny

Paznea 2. Yraesogopoasnl

2.1

2.2

2.3

2.4

[Ipenenbuble
YIIIEBOIOPOABI —
AJIKaHBI
Henpenensabie
YTIIEBOLOPOABL:
AJIKEHBI,
AJIKaIUEHBI,
AJIIKUHBI

Apomarndeckue
YTJIIEBOIOPOAbI
[IpupoaHbie
HCTOYHUKH
YTJIEBOAOPOIOB H
ux nepepadoTka

Hroro no pazneny

13

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst

3.1

3.2

3.3

Cruprel. ®eHon

Anpaeruppl.
KapOonoBsie
KHCIIOTBHI.
CrnoxHble 3¢upsl

YrineBoanl

3




Hroro no pazgeny

13

Pasnen 4. AzoTcoaep:kain

HE OPraHu4eCKue COCAUHCHUSA

AMUHEL
4.1 AMUHOKHUCIIOTHL.
benku

Hroro no pazneny

3

Pa3znea 5. BbicokoOMOJIEKYJISIPHBIE COEINHEHUS

IImactmaccel.
5.1 Kayuyku. 2
Bomokua
Wroro mo pazneny 2
OBIIEE
KOJIMYECTBO HACOB 34 2
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11 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue
Ne (uudposbie)
pa3aesioB M TeM Kontpoabnbie IIpakTunyeckue
n/n Bcero oOpa3oBaTejibHbIE
NMPOrpaMMbl padoThbI padoTbI
pecypcsl

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

Ctpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [lepuonnueckas 3
cucrema
XUMHUYECKUX
anemenToB 1. U.
Menneneesa

Crpoenue
BEIIIECTBA.
MHoroo6pa3ue
BEIIIECTB

1.2

13 XUMHYECKHUE 5 1 1
peakuuu

Hroro no pazneny 13

Pa3nen 2. Heoprannueckasi xumusi

2.1 MeTtamisl 6

2.2 Hewmertaymiet 9 1
CBs3b
HEOPraHUYECKUX

23 P 2
Y OPTaHUYECKUX
BEILIECTB

Hroro no pazneny 17

Paszgea 3. Xumus 1 s;Ku3HbL

3.1 XWUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO YACOB 34 2 3
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