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[NOACHUTEJIBHAA 3AIINCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CpEIHET0 001Iero o0pazoBaHus pa3padoTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepanbHOW 00pa30BaTEbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbix B DenepaabHOM TroCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKeHHH «CTpareruu pa3BUTHUS
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIOB K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OIPEISICHHUIO OO0IIen
CTpaTeruy OOyYEHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEIACTBAMH y4eOHOTO MpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIHYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTeME XHMMHMUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMndeckoe oopa3zoBaHue 0O0ydaroOLIMXCs HA YPOBHE CPEIAHETr0
ob1rero 0o0pa3oBaHuUsl CpeCTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOpPOTO ONpENENECHbl B IMpOrpaMMe I0 XHMHUU C Y4ETOM creuu(PUKH HAyKH XUMHH, €€
3HA4YEeHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KU3HU OOIIECTBa, a TaKXKe ¢ y4€TOM 00LIUX
Heseil ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJbTypbl. OHa BHOCHT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbI0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KaKJo0ro ujeHa obmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTesbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HalpaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM Cc OOmMMM LENSIMH M NPUHLIUIAMH CPEIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMYecKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHN U3 O0UIel XUMHM) U OpraHUYecKor XuMuu. POpMHUPOBAHUE JAHHOW CHCTEMbI 3HAHHM
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumus» 1 «O01as 1 HeopraHu4ecKas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHUH MOIYy4YaroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IIPEJICTAaBICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3oBaHHs TEOPETHMUYECKUM Marepuan u
(dakTosorMuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHm4yecKasi XUMHUD» O00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTUYECKUX IO3ULHM,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKLMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 KimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKMM M TPUKIAAHOM XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a1ad. B meiaoM coxepskanue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHUsS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aroIuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOro MHUpa, 00yCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBIEHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUHMH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAHHE POJIM XUMHUHU B PELICHUH IKOJIOTUYECKUX MpoOieM, a Takke mpoldiem cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHSTHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEP)KAaHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHME YHUBEPCAJIBHBIX YUEOHBIX JEUCTBUN, UMEIOLINX
0a30Boe 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs IPoOeM, IOUCKa, aHaIu3a U
0o0paboTku uH(pOpPMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIE0BATEIbCKOM 1E€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IO3HAHUU XUMUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHU3HAETCS (OpPMUPOBAHHE OCHOB XHUMHUYECKOW HayKu Kak o0nactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUYECKOW JIEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEJICTICHUIO LIeJICH U3YUYEHUS TIPEAMETA SIBJISICTCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCSL:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEeH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXKaT KIIIOUEBbIC MOHATHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOJE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMM U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1IeJIed U 3a7a4 U3y4YeHHs IIpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MIPUOPUTETAMHU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU JJIS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3yYEHUHM MpeaMera «XUMHUS» JOMUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 337a4H, KakK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;

dbopMupoBaHUe Yy O0OYyYarOImMXCS KIIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE JIUIS PA3TUYHBIX BUOB JIEATEILHOCTH: PEIICHUS MPoOeMm,
MoWcKa, aHaiM3a U 00paboTku WHPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJi1 OLEHKH C
MTO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHON U HayYHO-TOMYIIpHOU HH(DOPMALIUU XUMUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydYaromuxcs yOeKIEHHOCTM B TYMaHHUCTHYECKON HaIpaBIEHHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOrO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOTO OTHOMICHUS K TPHUPOJIE W CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUS MOJIYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebHOM mnane cpemHero obmiero obpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61ee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XUMHUHU, Ha 0A30BOM YpOBHE CPEIIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJEPXAHMNE ObYUYEHHNAL. 10 KJTACC
OPITAHUYECKAA X1MUA

TeopeTnueckrne OCHOBBI OPraHUYECKONW XUMHUH

IIpenMeTr opraHM4YecKOi XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHuUs: opraHMueckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OpPraHMYECKHUX BeEUIeCTB. | omouorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum  opraHudeckux  BemiectB.  Homenknarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMarudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
[IPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YTIeBo0poasI

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOrMYecKMi psa. Meran m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMelIeHUs U
TFOpEeHUs ), HaXOXKACHHUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKMH psia. AleTuieH —
POCTEHIINN MPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUposanus U HUmMpoBaHus), noayderue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTaeBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpeKUHT
(TepMHuUecKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUI: 03HAKOMIIEHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbluncienuss mo ypaBHEHUIO XHWMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
UCXOJHOTO BEIECTBA WJIM INPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucnoponconepsxaiye opraHn4eckiue CoeIMHEHNs



[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON M 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTHUJICHIVIMKONb W TIJIMLEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3UYECKHEe M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpneruasl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KUCIOTHl. MypaBbuHasi U YKCYCHasi KUCIJIOTBI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepudUKalM), MoIdydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. IIlpumenenue xupoB. bruonoruyeckas posib KHUPOB.

VYrieBoJpl: cocTaB, KiIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoM Meau(ll), oxkucieHme amMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlneHHe, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kkpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJIOIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkuciIeHne sTaHona okcugom wmenu(ll)), mMHOroaTroOMHBIX
CupToB (B3auMojelcTBUE MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(Il), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikale OpraHn4eckiue CoeTMHEHNU .

AMHUHOKHCIOTBI Kak aM@OTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKHUCIOT. [lenTumsl.

benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuunas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBOHCTBa O€JKOB: THUAPONU3, NCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U WX MpPEeBpALICHUI: HaOII0IeHUEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOoB.

BricokoMouieKyIsipHbIE COeAMHEHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUK, CpeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHC AL

DKCepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeameTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMU opranumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSITUM, SBIISIOUINXCSA CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PUKAIMS, TMEePUOAUYHOCTh, HAOIIOACHNUE, H3MEpEHHeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszrka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: kierka, opranusm, Omocepa, oOMEH BelIECTB B OpraHusme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAaeMbIe, TOTUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MTPOAYKTHI, OCHOBHI PAllMOHAIBHOTO MUTAHMUS, MOIOIIIHE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThl, MaTepUalibl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KITACC . OBIIIAA 1 HEOPTAHUYECKAS XMW

TeopeTnueckre OCHOBbI XUMUHU

XuMuyeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpPOHHAas 000JI0YKa.
DHepreTudyeckue ypoBHHU, IOTypOBHH. ATOMHBIE OpOHTamNy, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacripeiefieHus 3JEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTYpaIis aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema xXuMHuecKux daeMmeHtoB /. .
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX M CIIOKHBIX BEIIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBs3U (KOBaJICHTHAst
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMUYECKON CB3M (OOMEHHBIH M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTENbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHMS. 3aKOH IMOCTOSTHCTBA COCTaBa
BelleCTBA. THUMNBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOWCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. VMICTUHHBIE U KOJUTOMAHBIE pacTBOphl. MaccoBast 107
BEILIECTBA B PACTBOPE.



Knaccudukanmust HeopraHuueckux coenuHeHuid. HomeHknaTypa HeEOpraHUYECKHUX
BEUIECTB. ['eHeTHYecKasl CBSA3b HEOPraHMYECKUX BEUIECTB, NPUHAICKAIIUX K Pa3InYHbIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanus XUMHUYECKHX peaklUil B HEOPraHUYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHCHUS W IIPEBPALLCHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peaklUu.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIUE HA COCTOSHHUE XMMHMYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTtnyeckas aucconuanus. CuipHbIe W cinadble 37eKTponuThl. Cpena BOIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, II€JI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIBHBIE METOJAbl M3YYEHHUs BELIECTB U UX IPEBpAILlEHUM: JAEMOHCTpaLus
tabmun «llepuoguyeckas cucrtema xumuueckux siaemeHToB J[. WM. MenpeneeBa», uzyueHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJII0JAEHUE M OINKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKeHHe MNEepOKCHIAa BOJIOpOJAa B NPUCYTCTBUHU KaTalu3aTopa,
OIpEZCIIEHUE CPEbl PACTBOPOB BEILECTB C INOMOIIBI0 YHHBEPCAIBHOTO MHJUKATOPA, PEAKLAN
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3inyHblXx (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIM».

PacuérHrble 3amaumn.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKLMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITOHATHS «MACCOBas JI0JISI BEIIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
sanemeHToB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (du3nyeckue CBOWCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha MpUMeEpPe KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUN.

Meramnsl. [lonoxenue meramnos B [lepruoaudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUH DS HanpspKeHUi
METaJUIOB.

XvMHYecKHe CBOICTBAa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMid, MarHui,
QIIOMUHUH, HUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cocoObl moyyeHust MeTayuioB. [IpuMenenne MeTaioB B ObITY M TEXHUKE.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YeHHs] BEIIECTB M MX MPEBpALllEHUH: H3yUYeHHE
KOJUIEKIIMH «MeTajulbl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEeHMEe U  ONHMCAHWE JIEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3aMMO/ICHCTBHE TUIPOKCHAA ATIOMHUHMS C PACTBOPAMH KHUCJIOT W IIENIOYeH, KaueCTBEHHbBIE
peaxkuy Ha KaTHOHBI METAJIJIOB).

Pacuérnrle 3agayn.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKILIUH, ECIIH OJITHO U3 BEIIECTB UMEET IPUMECH.



XHUMHUS U )KU3Hb

Posib xumuM B 00€CTIEYeHUN SKOJIIOTUYECKOH, SJHEPreTUYECKON U MUIIEBOI OE30MaCHOCTH,
pa3sBUTHM MeIUIMHBL. [IOHSATHE O HAay4HBIX METOAAaX IIO3HAHMS BEIIECTB M XHUMHYECKHX
peaKIui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUs
BAKHEHIINX BELICCTB.

UYenoBek B MUpE BELIECTB M MaTEpUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualibl, KPAacKH, CTEKJIO, KEepaMHKa, MaTepuajbl A SJIEKTPOHMKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHBIE YJ00pEHUs.

XuMHs U 3[I0pOBbE YEJIOBEKA: MpaBUjIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IpPENapaToB,
npaBuiIa 6e30MacHOTr0O MCIIOJIb30BAaHMSI ITPETIApaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HHU.

MexnpeameTHble CBA3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 Kitacce OCyIIECTBIIETCS Yepe3 MCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U NOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTE3,  Kiaccu(uKamusi, TMEePUOAMYHOCTb,  HAONIOJEHHE,  OKCIECPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusmka: marepus, dHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, M30TOIl,
PaMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, PU3NUYECKUE BEIUYUHBI U €AMHUIIBI X U3MEPEHMUSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIIIJIEHHOCTh,  METAJULyprusi,  MNPOU3BOACTBO
CTPOUTENIbHBIX MaTepHasos., CEJIbCKOXO03SIICTBEHHOE IIPOU3BOCTBO, nuIieBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3VIJIbTATHI

®OI'OC COO ycranaBiuBaeT TpeOOBaHHMS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIUMHCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTra «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYAIOIIMMHUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMYue MOTUBALUU K 00y4EHUIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarommxcs pyKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpeaMera «XHUMHs) JOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, J1IyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMM UM HUJEallaMd  POCCUICKOTO
IPaXJIaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIaMU TIOBEAEHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxarT c(hOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHONM M MPAKTHYECKOW JESITEeIbHOCTH OOYYaIOUMXCS IO peau3aliu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa)k1aHCKOTrO BOCTIMTAHUS:

OCO3HaHUS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U NIPaBONOPSIKY;

IIPEJICTaBICHUS] O COLMAJIBHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IMO3HABATENIbHBIX 33124, BHIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTpUOTHYECKOTr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K MpOIIeCCy TBOpPUECTBA B 00JaCTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTH)KEHHUS HAYKU €CTh pPEe3yJbTaT MJIUTENbHBIX HAOIIOACHUM,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEeIbHbIX MOTHMBOB B TIOJYYEHHHU M TOCIEAYIOIIEM aHau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILICHUBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) hbopMupOBaHUS KYJIBTYPHI 310POBBSI:

NOHMMaHMUS LEHHOCTeH 3I0pOBOro M 0e30macHOro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEAHEBHOMN
YKU3HHU U B TPYJOBOH 1A TEILHOCTH;

NOHMMAaHHST [EHHOCTH NPaBWI WHAWBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKOW JESTENbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTUYECKUAX 3a/a4 COIHAIHHON
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTHUECKOMY M3Y4YEeHHIO MpodeccHil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBKEHUS K TPYAY, JIOISIM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPASKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealu3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

HKOJIOTHYECKH IIEI€CO00pa3HOT0 OTHOIICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HAHMSI HEOOXOIUMOCTH MCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
paLMOHAIIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JNEHCTBUH, NMPUHOCALIMX BpEN OKpYXKarolled MpHUpPOTHOU cpele,
YMEHUSI TIPOTHO3UPOBATh HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPENTPHHUMASMbIX
JIEMCTBUN U MPEAOTBPAILIATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHI, ONbITA
NeSITeIbHOCTH  SKOJIOTUYECKOM  HalpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCS HMMHU B
MI03HABATEIBHOW, KOMMYHUKATHBHOHN M COIIMATIHHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) IEHHOCTU HayYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHON MPAKTUKU;



MOHUMAaHUS CIeUU(PUKA XUMUH KaK HayKd, OCO3HaHus e& ponu B (HOpMUPOBaAHUH
paIoOHaIHHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIeM
MHpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B IMO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pEIICHUHU IPOOJIEM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJIS COBPEMEHHOM ITMBWJIM3AIMH: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHUH yCIOBUN YCTICIITHOTO TPYJa U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaKIOTO YjeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHUs CYIIHOCTH METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI 1e1aTh 000CHOBAaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMCIOIIUXCS JTAHHBIX
C TEJBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIOIb30BaTh XUMHYCCKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PEAJbHBIX )KMU3HEHHBIX CUTYAILIUSX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIBCKOM JACSITEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pa3IuYHbIX cdepax mnpodeccruoHambHOM
JIeSATeTLHOCTH.

METAIIPEJIMETHBIE PE3VYJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
CpeaHero odIero 0opa3oBaHus BKIIOYAIOT:

3HAYMMbIC I8 (OPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXKIUCIIUTUIMHAPHBIE
(MexXmpeaMeTHbIe) OOIeHAayYHbIE TTOHITHS, OTPAXKAIOIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, HAy4HbIN (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIEIOBaHNE, HAOII0IeHNEe, N3MEpPEHNE, YKCIIEPUMEHT U JPYTHE);

YHUBEPCATbHBIC ydeOHbIE  JCHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecmeunBaronye (opmupoBaHue (QYHKIHMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITNH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUTIIMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHBIC Yy4YeOHBIC IEHCTBHS B ITIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MMO3HABATEIIbHBIMUA, KOMMYHUKATHBHBIMHU U PETYJIATUBHBIMH JICHCTBUSMU.

OBnaneHne yHUBEPCATHbHBIMUA YI€OHBIMHU TTO3HABATEIIFHBIMU JICHCTBHSIMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh W aKTyallM3MpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENIETIATh IENN JeATEeILHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapaKkTepHble INPU3HAKK TIOHATHUM U yCTaHaBIMBAaTb HUX B3aUMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHuYecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuh — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUH.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI 10 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHUS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HpPOSIBIATH CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) paborta c uHbopMaIuei:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
AHAIM3UPOBAaTh HH(MOPMALIMIO PA3JIUYHBIX BUIOB U (OpPM NpPEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M TMPUMEHATh pazIMYHbIE METOJbl NpPH IOHMCKE U OTOOpe
uHpopMaLru, He0OOXOAUMOM IS BBIIOJIHEHHSI YUeOHBIX 337a4 ONpeeNEHHOTO THUTIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3INIHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((u3UYecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

OgnafieHre yHUBEPCaTbHBIMA KOMMYHUKATHBHBIMH JICHCTBHSMMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJI€ AUAOra W/WiIn JAUCKYCCUH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYNIaTh C IpE3EHTAlMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIHbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa u (OpMYyJIHMPOBAaTh BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBnajieHue yHUBEPCAIbHBIMU PETYJISITUBHBIMU JE€HCTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBaThb U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3alayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpuTM JEUCTBUN IPU BBHIMOJHEHUHM YY4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEemICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JEATENIBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

[MPEAMETHBIE PE3VYJIBTATEHI. 10 KIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTPakKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUST W KYJIbTYPhI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas u
COKpaiéHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHATbHAS TPYINa, PaJuKaid, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHHUSI, MOHOMED, TIOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOSHUST OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUs, JEXKAllUe B OCHOBE MOHHUMAaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHHH, (DAKTOIOTHUYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCITOJIh30BaHUH BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENBHOCTU YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIE MPU3HAKK MOHSATHH, yCTaHABINBAThH
WX B3aMMOCBSI3b, HCTIOJIB30BATh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS 1
MIPEBPAILICHU OPTaHUYECKUX COECTUHEHUI;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIIECTB
W YpaBHEHWU XMMHYECKUX PEAKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUM UX XUMHYECKOTO M IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIIICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/TpylIe COeTUHEHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKalllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUIJICH, MPOIHJIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QeHON, (OopManbACTHA, aleTaabAeTUu, MypaBbUHAs



KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTEAPUHOBAsl KHUCIOTA, TJII0K03a, GPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULIHH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUIMMYHBIX MPEJICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, Oensod,
METaHOJ, dTAaHOJ, YTHJICHTINKOIb, TIUIEPUH, (CHOM, aleTalbIeTU/l, MypaBbHUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI HUX MEPEepadOTKH U TMPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB NepepaboTKu;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOAYKTA PEAKIMH I10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpEHUe, OKCICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAKXKEe MpaBUiia OOpPAIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIIAHUPOBATH UM BBIMOIHATh XMUMHUYECKUN JKCHEPUMEHT
(peBpaleHus OPraHUIEeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYEHUE ITHIICHA U M3YYCHHE €T0
CBOWMCTB, KaueCTBCHHBIC PEAKIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OEJIKOB IpHU
HarpeBaHUU, I[BETHbIE PEAKI[MU OETKOB) B COOTBETCTBUU C MPaBHJIAMU TEXHHUKH O€30MaCHOCTU
npu OOpallleHUuU C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO S3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHWU COOTBETCTBYIONIUX PEAKIUH U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U ApYyTrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWIa DKOJIOTHYECKH IIeJIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYAOBOW JEATEIBPHOCTH B IESIX COXPAHCHHSI CBOETO 3JIOPOBbS W
OKpYKarollel MPUPOIHON Cpe/bl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
puMepax CrocoObl YMEHBIICHHUS M TPEJOTBPAIICHHS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;

JUIsi 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI: YMEHHE TPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,



JUISL  CIIEMBIX W CIIA0OBUIANIMX OOYYarolIuXCs: YMEHHE HCIIONIbh30BaTh pelibedHo-
TOUYCUHYIO cUcTeMy oO0o3HadeHuit JI. bpaiins i 3anucu XuMu4eckux GopmyiL.

11 KJIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJU XMMHUU B IO3HAHUHU SIBICHUN NPUPOJIbI, B (POPMHUPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM JUIs
pellIeHUs] NPAKTHYECKHUX 3a7ad M SKOJIOIMYeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeaE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIINe
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  IJIEKTPOJIUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JAMCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEakIUM, XUMHYECKOE paBHOBECHE); TEOPUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHX
peaKusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE ITIOHMMAaHHs IPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SIBJICHHH,
(akToJIOrMYeCKrEe CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUUECKON JAEATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKK MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATUS NPU ONHCAHMM HEOPTaHWYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJIUKY ISl COCTaBJICHHUS
dopMyn BemIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, ran€Has M3BECTh, HETalI€Has W3BECTh, NUTHEBAs COJA, MUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUX PA3JINYHOTO COCTABa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUI KPUCTAIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeTuHeHuN (IpOoCThle BEellecTBa — METAJUIbl U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUECKUX 3eMeHToB /1. 1.
MeHnnieneeBa, HCIONb3YS MOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANINY», «IHEPreTUUYECKHE



YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHUX BEILIECTB pPAa3jINMYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHMYEeCKMMM BEIECTBAMM C IIOMOIIBIO YPAaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolMX BeUIECTB, TEIJIOBOMY d3(PQEeKTy peakiuu,
U3MEHEHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMH, YIaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpallEHHBbIC YPaBHEHUS pEaKlUi MOHHOTO OOMEHAa, YUWThIBas yCIOBUS, MPH KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMTH pPEAKLUH, MOATBEPKAAIOIINE KAayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHsS XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [atense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTb XMMHMUYECKHE MPOLIECCH, JIekKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHON KHMCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
MpeCTaBICHU 00 OOIMX HAyYHBIX MPHUHIIMIAX M DKOJOTHYECKHX MPOOIeMax XHUMHYECKOTO
IIPOU3BOCTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Jsl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaknMax, Macchl BellecTBa UM 00bEMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YHEPTUU;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBWIa MOJB30BAHUS XUMUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MTPpaBUiIa OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATh XMUMHUYECKHH HSKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, ONPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30I1aCHOCTH NPH 0OpaIlleHUH C BELIECTBAMH U JIaOOpaTOPHBIM 000pPYJOBAHUEM, NIPE/ICTABIISATh
pe3yibTaThl XUMHUYECKOTo 3KCIepHUMEHTa B (opMe 3alUCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MIOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpEAcTBa MaccoBOW KOMMYHHUKalUM, MHTepHET n

ApYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY>KaIOIlle MPUPOJIHON Cpeibl, OCO3HABATh OMACHOCTH BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsl O0y4aroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBbS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIISCTB M XUMUYCCKUX SIBIICHUH;

JUISL  CIIEMBIX M CJHa0OBUAAIIMX OOYy4YaIoOIUXCs: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaitnst nis 3anucu xuMmuueckux Gopmyi.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KonunuecTtBo yacoB DIEeKTPOHHBIE
HaunmenoBanue pas3ienoB U TeM (mdpoBsIe)
Ne n/mn Kontponbuble = Ilpaktuueckue
IPOTrpaMMBbI Bcero oOpa3oBaTenbHbIC
paboThI paboThI
pecypcsl
Paznen 1. TeopeTnueckrue OCHOBBI OPraHUYECKONW XUMUHU
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COCTMHEHUN A. 3 foxford.rwuser/login#!
M. bytneposa
Hroro no pasneny 3
Paznen 2. YraneBogopoasl
2.1 IIpenenpHbIe YIiIeBOIOPO/IbI — AJIKAHBI 2 foxford.rwuser/login#!
HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, )
2.2 P a HOPOA 6 1 foxford.rwuser/login#!
AJIKaTUCHBI, aJTKHBI
23 ApoMaTudeckue yrieBoa0pobl 2 foxford.rwuser/login#!
[TpupoHBIE HCTOYHUKH YTIEBOJOPOAOB U .
2.4 PHpOA y AOPOA 3 1 foxford.rwuser/login#!
ux nepepadoTka
Uroro no pazgeny 13
Paznen 3. Kucnopoacoepxaiine opraHiuecKie COeIMHEHUs
3.1 Crnuptsl. Genon 3 foxford.rwuser/login#!
Anbnerunsl. KapOOHOBEBIE KUCIIOTEL. )
3.2 P 7 1 foxford.rwuser/login#!
CrnoxHble 3¢upbl
33 YrneBoabl 3 1 foxford.rwuser/login#!




Hroro no pazneny

Paznen 4. AzoTconepsxaliye OpraHM4ecKue COeTUHEHUs

13

4.1 AMuHBI. AMUHOKUCIIOTHL. benmku 3 foxford.rwuser/login#!
Uroro no pazgeny 3
Paznen 5. BEICOKOMOJIEKYIISIPHBIE COCUHEHUS

5.1 ‘ [Tnactmaccer. Kayuyku. Boigokna 2 ‘ foxford.rwuser/login#!
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







I[TOYPOYHOE IIJTAHUPOBAHUE

10 KITACC
KonmuectBo wacoB DIJIEKTPOHHBIE
No Hata udpoBbie
Tema ypoka Kontposibabie = [IpakTuueckue
/1 Bcero U3ydeHUs: ~ 00pa3oBaTEIIbHBIC
paboThI paboThI
pecypcbl

IIpenmeT oprannyeckoil XuMuu, €é .

1 p p ’ 1 http://www.alhimik.ru
BO3HUKHOBCHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpOCHUST OpraHUICCKUX

2 coenunenuii A. M. bytneposa, eé 1 http://www.alhimik.ru
OCHOBHBIE ITOJI0XKEHUS
[IpencraBnenue o knaccupukanum
Oopranmuyeckux Bemects. Homenkmnarypa _

3 p P 1 http://www.alhimik.ru
(cucremaTHyuecKasi) U TPUBHAIBHBIC
HA3BaHUS OPTaHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHHE ..

4 . P ’ 1 http://www.alhimik.ru
TOMOJIOTHYECKHH PSJT
MertaH u 3TaH — IIpOCTEUIIIE .

5 p 1 http://www.alhimik.ru
MPEJICTABUTEIINA ATKAaHOB

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 http://www.alhimik.ru
OTHIEH U NPOHUWIECH — IIPOCTEHIINE .

7 P P 1 http://www.alhimik.ru
MIPEJICTAaBUTEIIA ATKEHOB
IIpaxtrueckas padora Ne 1. «[Tomyuenue

8 p p . i 1 1 https://content.edsoo.ru/lab/
ATHUIICHA U U3yYEHHUE €TO CBOUCTB
Ankanuensl. byranuen-1,3 u

9 meTminOytaauen-1,3. [Tonydenue 1 http://www.alhimik.ru

CUHTETUYECKOIO KayuyyKa U PE3UHBI



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
https://content.edsoo.ru/lab/

10

AJKHMHEL: cOCTaB B 0COOCHHOCTH
CTPOCHHUSI, TOMOJIOTHYECKHH PSI.
AlleTuiaeH — npoCTeUInii
MIPEACTaBUTEND AIKHHOB

http://www.alhimik.ru

11

Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

http://www.alhimik.ru

12

13

ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

I'eneTnyeckas cBs3b YrieBoaoponos,
IMPpHUHAJICKAIIUX K pa3JIMYHbIM KJIaCCaM

http://www.alhimik.ru

http://www.alhimik.ru

14

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHEIN ra3 ¥ MOIyTHBIE HEPTIHBIE
rassl, HepTh ¥ POJYKTHI €€ nepepaboTKu

http://www.alhimik.ru

15

16

17

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

[IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

http://www.alhimik.ru

http://www.alhimik.ru

http://www.alhimik.ru

18

19

20

MHOroaToOMHbIE€ CIUPTHI: ATUIICHTIIMKOJIb
U TIUIEPUH

DeHOI: CTPOEHHUE MOJIEKYJIBI,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
pUMEHEHNE

Anpneruasl: GopManbIaeTua U
aneTanpaeru]l. ALeTOH

http://www.alhimik.ru

http://www.alhimik.ru

http://www.alhimik.ru




21

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
yKCYCHast

http://www.alhimik.ru

22

23

24

[Ipaxtuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK

NpEaACTAaBUTEIIN BbICIINX Kap6OHOBBIX
KHUCJIOT

Mpb11a KaK COJU BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

https://content.edsoo.ru/lab/

foxford.ruruser/login#!

foxford.rwuser/login#!

25

CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

Kap6OHOBI)IX KHCJIOT. FI/IIIPOJII/IS CJIOJKHBIX

3¢hupoB

http://www.alhimik.ru

26

27

28

XKupsr: runponus, npuMeHeHune,
Ouosoruueckas poiib KUpPOB
YraeBobl: cOCTaB, KilacCH(pUKaIUS.
Baxheiinme npeacTaBuTeNu: TI0K03a,
bpyxTO3a, caxapo3a

Kpaxman n nemmionos3a Kak IpupoIHbIe
HOJIMMEpPHI

http://www.alhimik.ru

http://www.alhimik.ru

http://www.alhimik.ru

29

KoHnTtponbHas paboTa mo pazaeny
«Kucnopoacoaeprkamire opraHndecKue
COCITUHCHUS

http://www.alhimik.ru

30

31

AMMHBI: METHJIAMHUH B aHWJINH

AMHHOKHCIOTHI Kak aM(pOTepHbIE
OpPraHMYECKHUE COETMHEHUS, UX
O6uonornyeckoe 3HaueHue. Ilentuabt

http://www.alhimik.ru

http://www.alhimik.ru



https://content.edsoo.ru/lab/

benku xak npupoaHble

32 1 http://www.alhimik.ru
BBICOKOMOJICKYJISIPHBIE COCTUHEHHSI

33 OCHOBHbIE [IOHSTHS XHMHIL . 1 http://www.alhimik.ru
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1 http://www.alhimik.ru
[TnacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOT'PAMME













YYEBHO-METOJUYECKOE OBECITEYHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIA YUEHUKA
» Xumus, 10 knacc/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKIIMOHEpHOE
obmiectBo «M3narenscTBO «lIpocBemnienue»
METOJUYECKUNE MATEPUAJIBI JIJIA YUUTEJIA
10 xnacc
1. Xumus. 10 knacc: yaeOHUK 11t 001eo0pa3oBaTebHBIX OpraHU3aIlvii: 0a30BbIi YPOBEHB/
O.C. I'abpuensu, N.I'. Octpoymos, C.A. Cianko.-Mocka:IIpocsemenue,2019. 208 c.
2. Metonuyeckoe nmocodue. bazossiit yposenb. 10 knacc (aBropsr: O. C. ['abpuensn, C. A.
Cnankos). 2019. 192 c.
3. Knura nns yunrens. basossiii ypoBenb. 10 knacc (aBropsr: O. C. 'aGpuensn, U. T
Octpoymos, C. A. Cnagkos). 2019. 240 c.
4. Pabouas Tetpaan. bazossiii ypoBens. 10 kiace (aBropsl: O. C. I'abpuenss, C. A. Crankos).
2019. 144 c.
5. KonTponbHble 1 npoBepouHblie padoThl. ba3oBblil yposensb. 10 kinacc (aBropsl O. C.
["abpuensu u ap.). 2019. 256 c.
6. Opranuyeckas XuMUs B TECTaX, 3aJadax, ynpaxHeHusx. ba3oBelil ypoBens. 10 kiace
(aBTopsr: O. C. I'abpuensy, U. I'. Octpoymos, E. E. Octpoymona). 2019. 400 c.
7. XuMu4ecKui sKCcrepuMeHT B 1ikose. bazoseiit yposens. 10 kimace (aBropsi: O. C.
["abpuensn, JI. I1. Batnuna). 2019. 208 c.
8. Terpaap 111 OlEHKM KayecTBa 3HAHMM 1Mo XuMUU. bazoBslit ypoBeHs. 10 kiace (aBTopsr: O.
C. I'abpuensH, A. B. Kynmosa). 2019. 112 c.
9. Xumus. bazoBsiit ypoBenb. 10 kinacc. DnekTpoHHast popma YdueOHMKA
6. OOmras xMMus B TecTax, 3ajavax, ynpaxneHusx. 11 kmacc(aropsl: O. C. I'abpuensn, U. T
Octpoymos, A. I'. BBeaenckas). 2019. 304 c.
7. Xumudeckuit skcriepuMenT B mikode. 11 kmace (aBroper: O. C. I'abpuensn, U. I'. OctpoymoB).
2019. 208 c.
8. Terpanp Ag OllEeHKM KauecTBa 3HaHUM Mo XxuMHH. bazoBbiil ypoBenb. 11 kmacc (aBropsl: O.
C. I'abpuensH, A. B. Kynosa). 12019. 12 c.

9. Xumus. bazoBerit ypoBeHsb. 11 kimacc. DnektponHas popma yueOHUKA.

[MUO®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPChHI CETU UHTEPHET
1. http://www.alhimik.ru [IpencraBiens! cieayronye pyOpuKu: COBEThI a0UTYPUCHTY,

YUHUTEII0 XUMHH, CTIPABOYHUK (0OUYE€Hb OO0JIbINAast MOAOOPKA TAOIHI] M CIIPABOYHBIX MAaTEPHAIIOB),



Beceliasi XUMUsl, HOBOCTH, OJTMMITHAIbI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUIECKUX
CBEJICHUI).

2. http://www.hij.ru/ XKypnan «XuMus 1 )KU3Hb» NOHATHO U 3aHUMATEJILHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry—chemists.com/index.html DnekTpoHHBII )XypHAT « XUMUKH U XUMHS», B
KOTOPBIX MPECTABICHO MHOKECTBO OIBITOB 10 XUMHUH, 3aHUMATEeNbHON HH(OpMaIuy,
MO3BOJISIONIEH YBJI€Ub YUYCHUKOB 3KCIIEPUMEHTAILHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru BceBo3moxkHas tureparypa 1o XuMuu

5. http://www.drofa-ventana.ru M3BecTHOE U31aTeNBCTBO yueOHOU uTepaTypbl. HOBUHKHU
HAYYHO- MOIYJISIPHBIX U 3aHUMATEIBHBIX KHUT TI0 XUMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBINA TOPTAT CO CCHUTKAMHU
Ha 00pa30BaTEIIbHBIC CANTHI 10 XUMHH.

7. www.periodictable.ru COOpHUK cTaTeil 0 XUMUYECKUX IEMEHTaX, WUTFOCTPUPOBAHHBIIM
IKCIIEPUMEHTOM.

8. https://content.edsoo.ru/lab/BupryanbHbie 1a00paTOpHBIE U PAKTUIECKHAE PaOOTHI
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