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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011eTro 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6Opazoanusi (DPOIlI COQO), npencrabieHHblx B DenepanbHOM TroCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDepepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTeiIbHBIC MPOTPAMMBI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit @epepanuu Ha mnepuon g0 2025 roma» (Pacmopshkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpINAIONIMM JTAallOM pPEANH3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTH IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB TPHUPOJIBI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeloBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
IpUpOHON cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS Ha YPOBHE CPEAHETO
o0miero oO6pazoBaHusl CpelCTBaMH y4eOHOro mpeaMera «XUMHUsS», COJAepKaHUuE U MOCTPOCHUE
KOTOPOTO OINpEACIEHBl B TPOrpaMMe MO XHMHU C Y4€TOM crenuukd HaykKu XUMHUH, €
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIINX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0cOOYI0 poJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyKarollleM MUpPe KaK O €IWHCTBE MPUPOJBI M YeIoBeKa, KOTopoe GOopMHUpYyeTCs B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aUMOCBS3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUSI.

TecHo B3aMMOJECHCTBYST C JIpYyTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOW KYyJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KU3HU KaK70ro ujeHa obmectBa. CoBpeMeHHass XMMHsI KaKk HayKa cOo3uJaTelibHas, Kak HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa Ha PEIICHUE TIOOANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH W
OXpaHBbI 3JJ0POBbS.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOJUMYIO UM ISt
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsrolmuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHuueckas
xuMUs» U «O0I1as 1 HEOPTaHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00Ield XUMHH) M opraHndeckor xumuu. DopmMupoBaHUEe JaHHON CHCTEMBbI 3HAHUMA
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O0mmas 1 HeopraHudeckas
XUMHS» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJIX0Ja K M3Y4YEHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPUM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTHUECKM aKTHUBHBIX COEIMHEHHHA. B Kypce OpraHn4eckoil XUMHH MOJIY4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMHUYECKOH CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

ITon HOBBIM YIJIOM 3peHHUs B NpeAMeETe «XUMHUs» 0a30BOro ypoBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosorMuecKre CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsS» O00y4yarolUMCs MPEeIOCTaBIsETC BO3MOKHOCTh OCO3HATh
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX MO3UILIMM,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUS, HMMEIOIIUMU
KYJIbTYPOJIOTMUYECKUA M TPUKIAAHOM XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B 00JJACTH TEOPUHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATENbCKUX 3a7ad. B 1ienom coaepxanue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX KaK:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM HKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHUs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUH U MaTepHaJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YyYaroIIMUXCs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEP)KAHUSA M IOCTPOEHUS
npeaMeTa mpeaycMaTpuBaloT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs MPpobieM, MOUCKa, aHau3a U
0o0paboTku uHPOpMaAIMH, HEOOXOMUMBIX JJs TNPUOOPETEeHHs ONblTa MPAKTUYECKOH U
HCCJIEI0BATENBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep’KaTeNbHOU
XapaKTepUCTUKU IIeJiel M3y4deHHsl TpeAMeTa HampaBiIeHHEM IMEpPBOCTENEHHON 3HAYUMOCTU
TPaJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMHYECKOH HayKH Kak oO0JIacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPECIICHUIO LIeNIeH N3YYECHHUS ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUs IVIABHBIMHM LEJISAMM HM3y4eHHUs IpeaMeTra «XHMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(GyHaaMeHTalbHbIE 3aKOHbl U TEOPUM XUMMH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJIEHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHME U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKUX PEaKIHii, HEOOXOAUMBIX U MPUOOPETEHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIECTB U XUMUYECKUX SIBIICHHUH, UMEIOIINUX MECTO B IPUPOJIE, B MPAKTUUECKOH U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOr0 JKCIIEPUMEHTa, COOJIIOJIEHMEM IIpaBUI 0€30IacHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtelibHasi XapakTepUCTUKa Lesiel M 3a/la4 U3y4eHUus IpeaMera B
porpaMMe 1Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU IIPUOPUTETAMHU
B cUCTeMe cpenHero ooOuiero oOpazoBanus. CerojHss B NpeNoAaBaHUU XUMHUU B OoJblLIed
CTENEHH OTAAETCA NPEAINOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CoOJiepKaHusi oOyuyeHus,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00I1e00pa30BaTeIbHONM  OpraHU3alyi,
BJIQJICIOINIETO HE HA0OPOM 3HAaHWMU, a (YYHKIIMOHAJIHLHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA U NPUMEHEHHUS UX B peabHOM >KU3HU VI PELICHUs
IPAKTUYECKUX 3ajau.

B cBa3u ¢ 3TMM Ipu U3yYyEeHMM HpeaMera «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
IPUOOPETAIOT TaKUeE 1IeJU U 331a4H, KakK:

ajanTanyMs  oOyyaroIIMXCsl K  YCIOBMSAM  JUHAMHUYHO  Pa3BHUBAIOLIETocs  MUPA,
GbopMHpPOBaHHE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEJIbHOMY MPHHATUIO TPaMOTHBIX pELUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

dopmMHpoBaHHE Yy OO0YyYalOmUXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs IpobiieM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX JJsI HPUOOPETEHHUs OIbITa
JeSITEIbBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAKXKe I OLIEHKH C
MO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHON U Hay4yHO-TIONMYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHUs;

dbopMupOBaHUE U pa3BUTHE Yy O0YYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIIEHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOSKIEHHOCTM B T'yMaHHUCTUUYECKOW HANpPaBICHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIL30BAaHNUs, IIONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXke MPHOOPETEHUs OIbITAa UCIOIb30BAHUS MOTYUYEHHBIX 3HAHUN AJIS IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIUMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpemHero obOmero o0pa3oBaHus NpeAMeET «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJMT B COCTaB IPeIMETHON 001acTu «EcTecTBEeHHO-HaY4HbIE IPEIMETHI.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero odbpaszoBanusi, cocrapisier 68 vacos: B 10 knacce — 34 uvaca (1 yac B Hepeno), B 11
kiacce — 34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHnYecKOl XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJYYECHHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOkKEeHUA. CTpyKTypHble (DOPMYINIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n30Mepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) M TpPUBHAIBHBIE HAa3BAaHUS BAKHEUIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAONIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN aJKaHOB: (U3MYECKME W XHMHUYECKHE CBOMCTBa (peakiMu 3aMelIeHUs U
TFOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIECH U MPONWIEH — MpOCTeHIne
NPEJICTAaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBAHUS, TUAPATALlUU, OKUCIIEHHS U IOJIMMEpH3allun ), MOJydeHHe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraaues-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTUYECKUH psA. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIMYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUYECKH, KaTaTUTHYECKUi), nupoau3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEIECHHUE NPAKTUYECKOW paloThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa pEaklUuu MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHYECKHE CBOWCTBA (peakluu C aKTUBHBIMHU METaJlJIaMH, T'aJOT€HOBOJOPOJIaMHU, TOpPEHHE),




npuMeHeHue. BonopoiHble CBA3M MeX1y MOJIEKyJaMH CUpTOB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO ILIEI0OYHBIMU METaJlJIaMH, KAUECTBEHHAs peaKLMsl Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTalbAETHA: CTPOEHUe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHUe, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOLIME JIJIS KIacca KUCIIOT, PEaKkIus
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['Maposin3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. bruosorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3MUECKUE U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHbie noaumepsl. CTpoeHne Kpaxmalia U 11eJUTI0JIO3bI.
dusnueckue 1 XMMUYECKHEe CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKns C HOI0M).

OKCHepUMEHTAJIbHbIE METOAbl W3Y4YEHMsI BEIIECTB U MX MPEBpaIleHM: NpOBEACHUE,
HaOJIoIeHne W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KaueCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CIUpTOB (B3auMojelicTBUE TinlepuHa ¢ ruapokcugoM Meau(ll)), ampaerumoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), NpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpalleHUI: HaOI0JeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, ILIBETHBIE
peakiuu OEIKOB.

BbicokomoieKyIsIpHBIEC COeTUHEHHS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUM, CpPEHsAs MOJIeKyisipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUH — IOJIMMEpU3alisl U NOJUKOHICHCAIUS.



OKCIEpUMEHTAIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usnka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (pU3MUECKUE BEITUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE TOPO/IbI, TOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0OCHOBbI XMMHHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHas 000JI0UKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX »dieMeHTOB [JI. U
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELECTB
II0 TpyNIaM U neprojam. 3HaueHHe NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00Opa30BaHUs KOBAJEHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTe O AuMcHEpCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPLI. MaccoBas 1ot
BEILIECTBA B PaCTBOPE.

Knaccugukanuss Heopranuueckux coequHeHuid. HomeHkmatypa HeopraHMYecKHX
BEIECTB. ['€eHeTnueckas CBsSI3b HEOPraHWYECKMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYecKoW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHMs U NpPEBpAILLEHUS
JHEPIUU NPU XUMHUYECKUX PEaKIUAX.

CKOpocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIe peakluu.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Ipunnun Jle larense.



OnektponuTnueckas auccoruanus. CunbHble U ciaadble 37eKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, 1IE€JI0YHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoOJIeJIed KPUCTAUNIMUECKUX PEIIETOK, HAOII0JeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalln3aTropa,
OIpE/ICNIEHUE CPEIbl PACTBOPOB BELIECTB C INOMOIIbIO YHUBEPCAIBHOIO MHIMKATOpA, peaKkluu
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUECKOl paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUNY.

Pacuérnebie 3anaun.

Pacuérbl 110 ypaBHEHUAM XHUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCHOJIB30BAHUEM TOHATHUS «MACCOBasi JOJISI BEIIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa U 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJIOB. AJIOTPONHS HEMETAJNIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa U yriaepoaa).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meraimos B [lepuoauyeckoi cuctemMe XUMHYECKUX 31EMEHTOB /.
H. MenneneeBa. OcOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JI0OUEK aTOMOB MeTauioB. Obiue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUECKUN Pl HANpsKEHUI
METAJIJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATpPUM, KaJUid, KajdbI[Md, MAarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ure criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3slOB HEMETAJUIOB, PEIIEHHWE SKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Macchl BemiecTBa MM 00bEMa ra3oB MO H3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMHM B 00ecTieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCcKOl U MUIEeBOi 6€30MacHOCTH,
pa3BUTUM MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEMIIMX BEILIECTB.

YenoBek B MHpE BEUIECTB W MaTEpHUaOB: Ba)KHEWIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHM4YeCKHe U MUHEpaJIbHbIE yI0OpEHUS.

XvMHS M 3[I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOTO UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUU B TOBCEITHEBHOM JKHU3HH.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xmacce OCyIIECTBISETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,



TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISi OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJia, SHEPreTUUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBA, PU3NUYECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPECHHUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKast MPOMBILIIEHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuaioB, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIJICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYCCKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAaOB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTHUHU.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHero oouero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOGHMS IpeaMeTa «XUMHS» Ha YpOBHE CpEIHEro oouiero oOpa3oBaHMs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHHE O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHU JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESTEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TNPUCYIIMMHU LEJIOCTHOH CHCTEME XUMHUYECKOIro
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS NpeAMeTa «XUMHs» JOCTUraloTCs B €IMHCTBE
y4eOHOH H BOCIHTATEIBHOW JIEATEIBHOCTH B COOTBETCTBHM C TYMAaHHCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa IIO3HABATEIbHOM M TNPAKTHMUECKOH JAESITENbHOCTH OO0YyYarolMXcs M0 pealu3alnuu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLUMUCS CBOUX KOHCTUTYIIMOHHBIX NMpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YUEOHO e TEITbHOCTH,

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIETUIO0 OTEYECTBEHHOM
XUMHUU;

YBKEHHS K TPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTHYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHsSI HAyKH €CTh Pe3yNbTaT JUIMTENbHBIX HaOII0JeHUi,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTUKOB;

UHTEpeca M TII03HABATEIbHBIX MOTHMBOB B TMIOJyYEHHMH M TIOCIEAYIOUIEM aHah3e
MH(POPMALIUHU O IEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;



CITIOCOOHOCTH OILICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYCCKUMHU SIBJICHUSMH, |
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE U IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JIESTEIbHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKX 3/J0POBbIO U KU3HU JIOJCH;

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

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATENbCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B PEIICHWU MPAKTUYSCKUX 3a/ad COIHUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3audyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM I€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOM TpPaeKTOpUH OOpa30BaHMs,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIecTBa;

6) 3K0JI0rMYeCKOTr0 BOCTTUTAHUS:

HKOJIOTMUYECKH I1eNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIPOCOB
palMoHaIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKallled MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJIATOMPUSITHBIC SKOJOTUYECKHUE TOCIEIACTBUS MPEITPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COITMATILHON MIPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTHKH;

MOHMMAaHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pEIIeHUH TIPOOJIEM COXPAHEHHS TIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIMU: B €€
T'YMaHUCTHYECKON HAMpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEAMIUHBI,



00eCIeYeHNH YCIOBHI YCIIEITHOTO TPYAa ¥ SKOJIOTHYECKH KOM(POPTHOM KH3HU KaKIOTO WieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMAaHHS CYIIHOCTH METOJIOB TO3HAHHS,
I/ICHOJIB3yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BAaTh HonyqaeMHe 3HAHUA OJIA
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOMIETO0 MHpA M HPOUCXOAAIINX B HEM W3MEHCHUH,
YMeHI/IS'I ncJiaTb 060CHOBaHHBIe 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (1)aKTOB U UMCHOIIIUXCA TaHHBIX
C IICJIBIO MOJTYYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHUS TIPOoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO M UCCIIEI0BATEIILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHMIO, K
aKTI/IBHOMy HOJIyT-IeHI/IIO HOBBIX 3HaHI/II>'I II1I0 XHUMHU B COOTBCTCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU
JIEATENHHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertamnpenMeTHble Pe3yibTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUST MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHble TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perymnsTuBHbIE), oOecreuuBarouie QopMupoBaHue (QYHKIMOHAIBHOW TI'PAaMOTHOCTH H
COLMAJIBHOM KOMIETEHIIMH 00y4aroInuxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPaKAIOT OBJIAJEHUE YHUBEPCATIbHBIMH Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUAMM:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh M aKTYaJlM3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTATHI ICATEIEHOCTH C MTOCTABJICHHBIMHA IIEJISIMU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHUW NPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHbIe TPH3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OObSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS Ml KPUTEPHUH VTS KJIacCH(UKAIIUH BEIIECTB U XUMHUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOHUTH JIOTUYECKHE pacCyXKIeHUs (MHAYKTHBHBIE, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHSATHh B Mpolecce MO3HAHUSA, UCTIOIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIE)
MO/JIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELICHUH Y4eOHBIX
NIO3HABATENBHBIX U MPAKTUYECKUX 3a]ay, NMPUMEHATh Ha3BAaHHBIC MOJEIbHBIC IPEACTaBICHUSA
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHH.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM M 3aJaud  MCCIEJOBAHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQ/IETh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M IIPOBEJAEHHUS YUYEHUYECKHX
9KCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIONYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uH(popMalLMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4ecKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH el CTBHAMM:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi€ AHAJIora W/WIHN JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peann3anuu y4eOHOTO MpoeKTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBiaieHHe YHUBEPCAJIbLHBIMHU Pery/siTUBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JEATEIBHOCTb,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JICHCTBUN TpU BBIOJHEHUH YYE€OHBIX M MCCIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JEATEJbHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsS» OTpaXKaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOH JUis
pelIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIAE 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATIBHAS TPYIIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE MOHHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIrMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUH U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U MPaKTHYECKON JesITeIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
U ypaBHEHHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOECHHMS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEUIECTB IO HX COCTaBy WU CTPOEHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJAEpXAlllde  COEIUHEHHs, BBICOKOMOJIEKYISIpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWA 1o cucrtemarmueckord HomeHnkmarype (IUPAC), a Taxxke
IPUBOJNUTH TPUBHMAJbHBIE HA3BAaHMUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHOJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIOTA, INI0OK03a, (pyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeuiecTB A. M. bytiepoBa 1isi 00bsiCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHsou,
METaHOJI, STaHOJI, STUJICHTIUKOIb, TTUIEPUH, (PEHOJ, alleTalbJeru1, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJI0J03a, aMHUHOYKCYCHas KHCJI0Ta), WIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HMX MepepadOTKH M TMPaKTUYECKOe MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

C(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIUUCICHHS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BEIECTB UM MIPOAYKTOB PEAKIUH);



c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TMPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SBJICHUU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYALUSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYSCKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHUsT OPraHMYEeCKUX BEIECTB MPU HArpEeBaHUH, MOJIYUCHHE ATHICHA U HU3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIE pEAKIMH OpPraHMYeCKHX BEIIEeCTB, JCHAaTypauus OelKOB Npu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIECTBAMHU U JTAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO 3KCTIepUMEHTa B (OpMe 3aluCH YPaBHCHHUW COOTBETCTBYIONIUX PEAKIUH H
(dbopMyIUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYrux);

c(OPMHUPOBAHHOCTh YMEHHI COONIOJAaTh TMpaBHJIa SKOJIOTHYECKH IIeJIECO00Pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATH OMACHOCTh BO3JICHCTBHS HA JKHMBBIE OPraHU3MBI
onpeAenéHHBIX OPraHMYeCKUX BELIECTB, MOoHMMas cMbica mokaszarens [IJIK, moscuate Ha
npuMepax CrnocoObl YMEHBIICHUSI U MPEAOTBPAICHUSI UX BPEIHOTO BO3JCUCTBUS Ha OPTaHHU3M
YeNIOBEKa;

JUIST O0y4aroIUXCs C OTPAHMYECHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HaHMUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHME HCIIOJIb30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3HaueHwuit JI. bpaiins ans 3anucu xuMudeckux Gopmyit.

11 KUIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXKaroT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHMHYECKOW COCTABISIIOIICH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pEeIICHUs] TPAKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIOJATrarolne
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OO0BEM, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKOW  peakIu, XHWMHYECKO€ paBHOBECHE), TEOpPMU H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUH MPU XHUMUYECKHUX
peakuusix), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
Jie)Kalye B OCHOBE IMOHMMAHWS TMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHM,
(dakToNOrMUeCKre CBEJCHUS O CBOWMCTBAX, COCTAaBE, MOTYYECHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITEIHLHOCTH YEIOBEKA;



C(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTE€PHbIC IPU3HAKK MOHATUH, yCTaHABINUBATbH
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOILME IOHATHS IIPU ONHUCAHUU HEOPraHMUYECKUX
BEULICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS
GopMyn BeIIECTB M ypaBHEHMH XUMHUUYECKUX pEaKLUH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHbIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbId Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COAA, MUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUIX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUINYecKas, BOJOPO/HAs) B COCAMHEHUSAX, TUI KPUCTAIIMUYECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSpHAas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIle COeAMHEHUH (IPOCThIe BELIeCTBAa — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICH Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX dieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKUMMH BEIIECTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HAaKaM (YUCIy M COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpAallEHHBbIE YPaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuyu UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH pPEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTb OKHCINUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS IEKTPOHHOIO OajlaHca ATUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3iaNuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb XHUMHYECKHE IIPOLECCHI, JIeKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
IpeJcTaBlIeHUH 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTE YMEHHUI INPOBOAWUTH BBIYMCIEHHUS C MCIOJIb30BAaHUEM IOHSTHUSA
«MaccoBasi JIOJs BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XMUMHUYECKHX
pEaKIMAX, Macchl BellecTBa WM 00bEMaA ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wi 00BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCynoil u
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHUE CpeJibl
pPacTBOPOB BEUIECTB C MMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agau nmo TtemMam «Metamnely u «Hemeraymuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH OOpAIlEeHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYIOBAHUEM, TIPEICTABIISATH
pe3ynbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peaxiuii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XHMMHUYECKYHO HH(pOpMalmio,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
APYTHX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIA SKOJIOTUYECKH IIeJIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IENSAX COXPAHEHUS CBOETO 3[0POBbI U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsE 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs  CcHeNbIX M cAa0OBUIAMIMX OOyYaroIMXCs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy o06o3HaueHui JI. bpaiins ans 3anucu XuMuueckux Gopmy.
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Ne i/
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