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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH C JOKYMEHTaMH:

®denepanbHbIM  3ak0OHOM OT 29.12.2012 No 273-®3 «O6 oOpazoBanmu B Poccuiickoi
Denepauuny;

[TopsimkoM opraHu3allii M OCYIIECTBIECHUS 00pa30BaTEIbHON AEITEILHOCTU MO OCHOBHBIM
o01ieo0pa3oBaTeIbHbIM IPOrpaMMaM — 00pa30BaTeNbHBIM MIPOrpaMMaM Ha4YajJbHOTO OOIIEro,
OCHOBHOT'O OOIIETO U CpeTHEro 00IIero 00pa3oBaHus;

@DenepalibHBIM  TOCYIApCTBEHHBIM ~ 00pa30BaTEIbHBIM  CTAHAAPTOM CpPETHEro 00IIero
oOpa3oBanusi, yTB. mpukazom MunoOpHayku Poccuu ot 12.08.2022 Ne 732;

OenepanibHOIl  00pa30BaTENIbHON MPOTPaMMOM  CpelHero oomero o0pa3oBaHHs, YTB.
npukazom Munnpocsemenus Poccuu ot 18.05.2023 Ne 371;

OcHOBHOI 00pa3oBaTeIbHONW MpOrpaMMol cpemHero oomiero oobpazoanuss MOY «COIIl
Ne76 umenn M.I'.I'anunkoro», yrB. npukaszom ot 01.09.2023 Ne 319-o.

OcHOBY MOIXOZOB K pa3paboTKe MNporpaMMbl 1O XUMHUH, K OIpENeNICHUI0 00Iei
CTpaTeruu 0O0y4eHHUsl, BOCIUTAHUS U Pa3BUTHUS O0y4arOUIUXCA CPEeCTBAMU y4eOHOro nmpeamera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJdbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LieJIel, COJEep)KaHMs, pe3ylbTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepIIAIOIIUM JTAllOM pealu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pazoBaHusA. OTH IIEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJIOBEKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3J0pPOBbIO H
npUpoHOI cpene. Peannsyercs xuMudeckoe oOpa3oBaHUE 0O0YJArOIIMXCS HA YPOBHE CPEAHETO
o0miero oopa3zoBaHMs CpeACTBaMH y4yeOHOro mpeamera «XUMHsS», COJAEpkKaHUE U MOCTPOCHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM CclHeuu(UKH HAyKH XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pOJib B COBPEMEHHOM
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MaTrepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAlIMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUs
00 OKpyXarollleM MUpe Kak O €AUHCTBE MPUPOJIBl U YETIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMHUH
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJly CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMOI YacThi0 MHPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha peUIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, NUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOMmMMMM IENIMU M NPUHIUIAMH CPEJHEro oOuiero ooOpa3zoBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYalOIIMXCs, HEOOXOJUMYIO UM IS



BBIPA0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» U «OO01Iast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHHUN
Opyd HM3Y4YCHUU TMperMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMMH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuuecKkas
XUMHA» chopMUpOBaHa B MPOrpaMMe [0 XUMHH HAa OCHOBE CHCTEMHOTO IOX0Ja K M3yYCHHUIO
yuyeOHOro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOEHUS OPraHMYECKHUX COCIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAarOTCSl B PA3BUTUU — OT YIJIEBOAOPOIOB 0
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIero oOpa30BaHUsS IEpBOHAYAJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHus B mpeaMeTre «XuMus» 0a30BOro ypOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHum4yecKasi XUMHUD» O00yUYarOIIUMCS MPEIOCTABIIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTUYECKUX IO3ULIHM,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX U
IIPUMEHEHNN, a TAK)KE O XMMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aUMOCBSI3M XUMHUH C JPYTMMHM HAayKaMH, pAacCKpbIBAIOT €€ poJib B I03HABAaTEIbHOU U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUM U MPAKTUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO W JINYHOCTHO 3HAUMMBIX MpoOIemMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEIJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
y4eOHoro npeamera « XUMHsS» JAHHOTO YPOBHS M3y4EHHs OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SIBIECHHUH MMyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodeM cOepexeHus
YHEPreTUYECKUX PECYPCOB, CHIPbS, CO3JaHUSI HOBBIX TEXHOJIOTMI U MaTEPHAIIOB.

B mnnane pemieHust 3a1ad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIUXCS
IPUHSTHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX



0a30BoOe 3HaUEHUE I PA3IUYHBIX BUAOB JEATEIBHOCTH: pEeUIeHHs IpobiieM, MoKCKa, aHalu3a u
00paboTku HH(pOpPMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B nmpakTtuke npenogaBaHusi XMMHU KaK Ha yPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpenHero obmiero oOpa3oBaHUS, TMPH  ONpPENEICHUH  COJEpKaTeNIbHON
XapaKTEpUCTUKU LeJeld M3y4YeHHUsl IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPAOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XMMHUYECKOM HAyku Kak o0jactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPEEIICHUIO LIEIel N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHs TJIABHBIMH IIEJISIMU W3Y4YeHUs MpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHuE U pa3BUTHE NPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII TPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MPUPOAE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XMMMUYECKOTO OHKCIEPUMEHTa, COONIOJACHUEM MpaBui Oe3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ad U3yueHus mpeaMera B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B CHCTeMe cpenHero obmiero obOpazoBaHus. CerogHss B TMpENOJaBaHUU XHUMHHU B OOJbIIEH
CTENEHM OTAAETCA NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOydyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluy,
BJIQ/ICIONIEr0 He HA0OpOM 3HAaHWMU, a (HYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSIMH aKTUBHOTO MOJYYEHHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU IS pEeUICHUs
MPAKTUYECKUX 3ajau.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus OoOyJaroIIMXCS K  YCJIOBUSM JUHAMHYHO  DPa3BUBAIOLIETOCS  MHpA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIINN),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs IpooiieM,
MOWCKA, aHanmu3a W 00paboTku WHGOpPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHWU XUMHUH, a TAKXKe JJI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIC 3HAHUS MO XUMHH B



COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIn3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINYA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAaHHE Y OOydYalomUXCcs YOSKIEHHOCTH B TYMaHHUCTHYECKON HAINpaBIECHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
PUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPAaHEHUsS MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K TMPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHUSI OIbITA UCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B y4yeOHOM muane cpeanero oOuiero oOpa3oBaHHs mpeaMeT «XuMmus» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 001acTu «EcTeCTBeHHO-HAYUYHbIE TPEIMETHI».

OOGree 9nCIIO 4acoB, OTBEAEHHBIX JIJISI U3yUYEHUS XUMUHU, HA 0A30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opraHnyeckux coequHenuii A. M. byrneposa,
e€ ocHOoBHbIe TONOkKEeHHA. CTpyKTypHble (OpPMYSBI OpPraHWYECKHX BEMIECTB. | OMOIOTHA,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEACTABUTENEH KIIACCOB OPIaHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJACHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX ONBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUHM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psa. MeTtaH m 3TaH — mpocTenmme
NPEJCTaBUTENIN AJIKAaHOB: (M3MYECKME M XHUMHYECKHE CBOMCTBa (peakiuu 3aMeUuIeHUs |
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TI'MIpUPOBaHUS,
raJIor€HUPOBAHMUS, THIPaTalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHYCCKHEC
cBoMicTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psii. AUETuieH —
POCTEHIINN NPECTAaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUApATAllK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8arus U HUMpOGaHus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMdeckas CBA3b MEXAY  YIVIEBOJOPOJIAMHU,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpOAOB. [IpupoHbIil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMuyUecKuii, KaTanuTUYeCKuil), nuponus. IIpoaykTel nepepaboTku HeYTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrob ¥ MPOAYKTHI €ro nepepaboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyuiekiun «HedTte» n «Yromnb», MoaenupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIeCTBa WJIM MPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOICTBA (peakuuu C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIETOYHBIMU METAJNIAMH, KA4YECTBEHHAs! peakLys Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKIHH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHe, PU3NIECKUEe M XUMUICCKUE CBOMCTBA (CBOIMCTBA, 00IIME /IS KJIacca KUCIIOT, PEaKITus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pHUpPHI KaK MPOU3BOJAHBIE KaPOOHOBBIX KHUCIOT. [ 'MAPOIHN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTU CTPOEHHUS MOJIEKYJbl, (pPU3MYECKHE U XMUMHUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B IPHUPOJE,
npUMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHa4YHbIM pacTBOopoM okcuga cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMajia C HOAOM), MNpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe IiuiuHa). buonorndyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



OKclepUMEHTAIIbHbIE METObl M3YYEHHUS BELIECTB M MX IpEeBpalleHuil: HaOIroAeHUuEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIEC TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJIMMEpPU3aluU, CPEIHAs MOJeKysipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHUN — IIOJIMMEpPU3aLUs U IOJUKOHICHCALUs.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHHUE C
o0pa31aMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX IOHATHH, Tak U
MOHSTHH, ABJISAIOIMXCA CUCTEMHBIMU JJISL OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, FJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BELIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BellecTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHOJIOTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIIBHOIO ITUTAaHUs, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuMHUecKui sneMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
OeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX »dieMeHTOB [JI. .
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEemnoJisipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHusmMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENIBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsTHEe O AMCHEPCHBIX cucTeMax. MICTMHHBIE U KOJIIIOMAHBIE pacTBOPLL. MaccoBast 1o
BEIL[ECTBA B PaCTBOPE.



Knaccudukanmust HeopraHWyeckux coenuHeHuid. HoMmeHkiaTypa HEOpraHWYECKHUX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIMUX K Pa3IUYHBIM
KJIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakIUil B HEOPraHUYeCcKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBPALLECHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpbl, BIUSIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTHyeckas aucconuanus. CuibHble M cialble 31MeKTponuThl. Cpeaa BOJHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpalibHAas, 111eJI0YHasl.

OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrema xumuuyeckux snaemeHtoB [[. U. MenpneneeBay, usydenue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTallM3aTropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTHUUECKON paboThl «BnusHue pa3nnyHblXx (AKTOpOB Ha
CKOPOCTb XUMHYECKOU PEAKIIM».

PacuérHrble 3amaumn.

PacuéTel 0 ypaBHEHUSIM XUMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BAHNUEM TIOHATHUS «MACCOBast J0JIs BEIIECTBAY.

Heopranuyeckas xumusi

Hemeramnbl. Ilonoxxenne HemeramioB B llepuoguyeckoil cucreMe XHUMHYECKUX
anementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI atoMoB. (Du3Hueckue CBONCTBA
HEMETAaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue merainos B [lepruoaudyeckoi cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIulaBbl METAIOB. DIEKTPOXUMHUYECKUN pPsiJi HAMpsKEHUH
METAaJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIUX METAJIOB (HATPHUM, KaJlWdid, KaJdbI[Md, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cnocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3ydYeHHe
KOJUIEKIMU «MeTajulbl U CIUIaBbl», OOpa3llOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEHME W  ONHMCAHWE JIEMOHCTPAI[MOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3aMMO/ICHCTBUE TUIPOKCHAA ATIOMUHHS C PacTBOpaMHU KHUCJIOT U IIENOuYel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYacTBYIOUIMX B pPEaKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.



XuMHUS 4 )KU3Hb

Ponp xumuu B 006ecriedeHHH 3KOJIOTUIECKON, SHEPTeTUIECKOW M THUIIEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HAydHBIX METOJAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKIui.

[IpencraBinenuss 00 OOMUX HAyyHBIX NPUHLUIAX [POMBIILICHHOTO MOJYyYEHUs
BAKHEMIIMX BEILIECTB.

UenoBek B MHpE BELIECTB M MAaTEPUAIOB: BAXKHEHUIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaiabl s 3JICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKHe U MUHEpaIbHbIe y100pEHUSI.

XuMHUST U 3]I0POBbE YEJIOBEKA: MpPaBWJIa UCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparToB,
npaBuia 6€30MacHOr0 UCIOIb30BaHUs IPENapaToB OBITOBOM XMMUU B TOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXIpeIMETHBIX CBS3EH MPHU W3YYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W MOHSTHH, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCICPHUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®du3nka: Marepusi, SHEPrus, macca, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
pPaZloOaKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBA, PU3NUYCCKUE BEIIMUUHBI U €IMHULIBI KX U3MEPECHHUSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIIIICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETHHBIX MaTepuasos, CEeJIbCKOXO035ICTBEHHOE MIPOU3BOICTBO, MUIIEeBast
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIHMOHHBIX MaTepUajoB, AJIEKTPOHHAS MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHKCS
IporpaMM CpPeAHEro oOIIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHsS» Ha YPOBHE CpEOHEro ooOuero ooOpa3oBaHuUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OO0YYarOIIMMHCS POCCUHCKON TIpa)KAAaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYLUIUMHU LEJIOCTHON CHUCTEME XUMHYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUM C TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
IpaXAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIPaBUJIAMHU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhOopMHUPOBAHHOCTH
OMbITa IMO3HABATEIbHOM M MPAKTUYECKOW JAEATENbHOCTH OOy4arolMXcs 10 pealn3aluu
HPUHATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEAUI0 OTE€YECTBEHHOMU
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUUYECKOIO MPUMEHEHUs
XUMHH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJIbTaT JJIUTENbHBIX HAOIOJCHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPY1a YYEHBIX U IPAKTUKOB;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOIO IIOBEJICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ITUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI TOCIEACTBUI M HENpUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME€ B PEIIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYY, JIOASIM TpyJia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HTHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPEIBI;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MpeapUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUA CHEIU(PUKA XUMUU Kak Haykd, OCO3HaHUS €€ ponu B (OPMUPOBAHHUU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIEeM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEIIOBEKA, B MO3HAHWM TPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XMUMHH JJIi COBPEMEHHOM LMBUIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOW M JKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB IIO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyyacMble 3HAHUS AJIs
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C TCIBIO MOTYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JISl PEIIeHUs TPo0ieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

WHTEpeca K TO3HAHUIO M UCCIICIOBATEIIbCKON IS TETbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJIy4YEHHMIO HOBBIX 3HAaHUM MO XHUMHH B COOTBETCTBHHM C >KU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JESTCIILHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaUUMBIC JJIsT (DOPMHPOBAHHUS MHUPOBO33PEHHUS OOYYAFOMIMXCS MEXIUCIUTTMHAPHBIC
(MeXTpeIMeTHBIC) OOIICHAYIHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYIYHOW KapTUHBI MUPA
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAYYHbIH (haKT, MPHUHIIUII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

VHHUBEpCaJIbHBIC  y4eOHBIE  JIeHCTBUS  (TIO3HABaTEbHBIC, KOMMYHHKATHBHBIC,
perynatuBHbIe), oOecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TPaMOTHOCTH H
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAKAIOT OBIAJCHHE YHHUBEPCATbHBIMU YYEOHBIMH
MO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATHUBHBIMH JICHCTBUSIMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh M aKTyalM3HpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHM WX JOCTHKCHHUS,
COOTHOCHUTH PE3yIbTAThl ACATEILHOCTHU C MOCTABICHHBIMU IEISIMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOWUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICTyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAECIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyTMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOII0OJaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IMPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dbopMynHpoBaTh 3ampOChl M TMPUMEHATh pa3IMYHblEe METO/Abl NpH IOHCKe M OoTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY HpeicTaBieHus HHPOpMAUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCHTEIBHO BBIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIEd pe3yJbTaTOB MO3HABATENBHOM AEATEIBHOCTH, NMOIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
IKCIEPUMEHTA, NPAKTHUECKOW pabOThl MO HCCIEJAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta ¥ (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJibTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATENIbHYIO JAESTEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeylaraéMblii alrOpUTM JIEHCTBUN IPU BBIOJHEHWH Y4EOHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(PPEKTUBHBIN CIIOCOO MX PEIICHHUS C y4ETOM IOJIyYE€HHUS] HOBBIX 3HAHUN O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHaIW3a U
CaMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[TpenmeTtHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHuyeckas XUMHsD OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUI O XMMHUYECKOH COCTaBISIIONIEH €eCTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAWMOW st
pelIeHUsT NPAaKTUYECKUX 3aad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpee;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOIINE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHass ¢opmyna (pa3BépHyTas H
COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHATbHAS TPYIMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIIIEBOIOPOABI, KHCIOPOA M a30TCOJIEpKaINe COETUHEHHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHUECKHME 3HAHUS, JIe)KAIUEe B OCHOBE ITOHUMaHUS
IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJb30BaHUHU BaXKHEUIIINX OPraHMUECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIE MPU3HAKH MOHATHHN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN) (OpMYIT OPraHNYECKUX BELIECTB
U ypaBHEHUN XMMUYECKHX peaklui, U3rOTaBIMBaTh MOJEIU MOJIEKYJI OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX OpPraHHYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K OIpPENelIEHHOMY KJIAcCy/TpyIIie COEIMHEHUH
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKalllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHsA o cucremMarndeckoit Homenkimatype (IUPAC), a Taxxke
IIPUBOJIUTH TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEILECTB (ITUIIEH, MPOMUIIEH,
alleTUIeH, STHIEHIJIMKONb, TJIMLEPUH, (eHOd, (OopManbAerujl, aleTalblIerus, MypaBbHUHas



KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KHUCIIOTa, TJII0K03a, (GpyKTO3a,
KpaxmMaJ, LeJITI0103a, TJULHH);

c(OPMUPOBAHHOCTh YMEHHS OIPEACISATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00OBbsICHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTalbJeTul, MypaBbUHAs U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeIUI0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUUYECKHUX PEaKIHH ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJHMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOIO
MO3HAHUS, WCIONB3YeMbIX B XHMHW TPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnrofieHWe, W3MEpPEHHWE, OSKCIICPUMEHT, MOJACIUPOBAHUE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUX, CBI3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMOIHATh XHMHYECKUN JKCIEPUMEHT
(peBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpeBaHUU, MOJyYeHUE ITHIICHA U W3YYCHHE €T0
CBOWMCTB, KAaUeCTBCHHBIC pEAKIIMH OpPTraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHU
HarpeBaHUU, I[BETHbIE PEAKI[MU OETKOB) B COOTBETCTBUU C MPABHIAMHU TEXHHUKH 0€30MaCHOCTH
npu OOpallleHUuU C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHUN COOTBETCTBYIONIUX PEAKIMH U
(GopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTrHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh TMpaBUiIa ASKOJOTHYSCKH IIeJIeCO00pa3HOTro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABAaTh OMACHOCTh BO3ACUCTBHS HA JKUBBIE OPraHU3MBI
ompeAeNéHHBIX OPTraHMYECKUX BEIUIECTB, MOHMMAas cwmbica mokazatens [IJIK, moscHsaTe Ha
nmpuMepax CrocoObl YMEHBIICHHUS M TPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M
YeIIOBEKA;

JUIsE 0OYYarOIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;



JUISL CIIENBbIX W CIA0OBUIANIMX OOYYaroONIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-

TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.
11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHW4ecKas XUMHs»
OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpeie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrArOLINE
HOHSTHUS (XMMHYECKHUIl DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O0BEM, BaJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCIJICHHS, XUMHMUYECKas CBs3b (KOBAJEHTHAas, WOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBl XMUMHUYECKUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JIEKTPOJIMTUYECKAsT AUCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKOH  peakluH, XHMHUYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peaKlMAx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
Jexallye B OCHOBE IIOHMMAaHMsS NPUYUHHOCTH M CHCTEMHOCTH XUMHUECKUX SIBICHUH,
(akToJIOrMYeCKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOM 1€ATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHU BBIABIIATH XapaKTE€pPHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIUE MOHATHS IPU ONHUCAHUM HEOPraHUYECKHUX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHUYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHWs OTACIbHBIX HEOPTaHUYECKHX BeIlecTB (yrapHbIid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, TaméHas U3BECTh, HErami€Has W3BEeCTb, IMUThEBas COJA, NMHUPUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/AHAs) B COCAUHEHMSX, TUI KPUCTAIIIMYECKOW pPEIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKHX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIle COeIMHEHUH (IIPOCThIE BELIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCHbI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoauveckoro 3akona JI. MU.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 21eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUECKUX 3neMeHTOB /1. 1.
MeHeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX



COEMHEHUH Mo nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
MenpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IOATBEPXKAaTh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolluxX BeLIeCTB, TeIIoBOMY 3(hdexTy peakuuu,
M3MEHEHUIO CTENCHEH OKUCIICHHUSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpaIEHHBIC YPaBHEHHUS PEAKIUH MOHHOTO OOMEHA, YUMTHIBAs YCIOBUS, MPH KOTOPBIX 3TU
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJYYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakkKe cOopMHUPOBAaHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX Hay4YHBIX HNPUHLHMIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C MCIOJIb30BAHUEM TIOHATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUHM Ta30B INMPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUSA U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBWIA MOJH30BAHUS XUMHUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBUM KaTallM3aTopa, OMPEIENIEHUE CpPeJbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peaKlUH, PeakIMd HOHHOrO OOMEHa, KaueCTBEHHbIE pEaKIMM Ha
cynbear-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C MpaBUJIAMH TEXHHKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ysbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakiuit 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMAILHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT u
APYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBE/NEHNA B OBITY M TPYIOBOM NEATENBHOCTH B IEISIX COXPAHEHMs] CBOEro 3/I0pOBbI U



OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPraHU3MBI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokasatens [1/IK, moscHaTe Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAILECHUS X BPEIHOIO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMIMX OOYyYaroIIUMXCA: YMEHHE HCIOIb30BaTh pelbeHO-
TOUYCUHYIO cUCTeMy oO0o3HaueHuit JI. bpaiins i 3anucu XuMu4ecKux (GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC

No 11/ HanmeHnoBaHMe pa3ae/ioB U TeM KosmyecTBo yacoB  Jjexrponnnie (uudpposbie) 00pa3oBaTeibHbIE
NporpamMmbl Bcero pecypcbl
Pa3nen 1. TeopeTnueckue OCHOBbLI OPraHUYeCKO XMMHUH
[IpenmeTt opraHnyecKoO XUMUU. http://alhimikov.net/organikbook/menu.html
1.1 Teopust CTpOEHUST OPraHUUECKUX 2 Mos Illkomna https://myschool.edu.ru/
coenunenuii A. M. byrieposa
http://alhimikov.net/organikbook/menu.html http://himiya-
1.2 Nzomepust. U3omepsl. 1 video.com/ https://chem-ege.sdamgia.ru/
Mos Illkona https://myschool.edu.ru/
Paznea 2. Yraesoaopoasl
TTpeetbHbIE YIIeBOA0pOE — thp://thimikov.net/orqanikbook/mfenu.html http://himiya-
2.1 2 video.com/ https://chem-ege.sdamgia.ru/
AIKatbl Mos Illxona https://myschool.edu.ru/
Herpe/iebHbie YIIeBo0polb: thp://thimikov.net/orqanikbook/m?nu.html http://himiya-
2.2 6 video.com/ https://chem-ege.sdamgia.ru/
AJTKCHB, AITKAUCHET, ATTKHHRT Mos Illxona https://myschool.edu.ru/
http://alhimikov.net/organikbook/menu.html http://himiya-
2.3 ApomaTtndeckue yriieBo10pO Ikl 1 video.com/ https://chem-ege.sdamgia.ru/
Mos HIkona https://myschool.edu.ru/
TTpHpOIHbIE HCTOUHMKI thp://thimikov.net/orqanikbook/mfenu.html http://himiya-
2.4 2 video.com/ https://chem-ege.sdamgia.ru/
YTJICBOJIOPOJIOB M MX NiepepaboTka Mos lIkona https://myschool.edu.ru/
Paznen 3. Kuciiopoacoaep:xamnue oprannyecKue coeInHeHUst
http://alhimikov.net/organikbook/menu.html http://himiya-
3.1 Crnuprel. @eHon 3 video.com/ https://chem-ege.sdamgia.ru/
Mos lIkona https://myschool.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. - http://alhimikov.net/organikbook/menu.html http://himiya-
Crnoxubie 3¢upbl video.com/ https://chem-ege.sdamgia.ru/
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Mos Ikoma https://myschool.edu.ru/

http://alhimikov.net/organikbook/menu.html http://himiya-

3.3 YrneBoasl 3 video.com/ https://chem-ege.sdamgia.ru/
Most IlIxoma https://myschool.edu.ru/
Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
http://alhimikov.net/organikbook/menu.html http://himiya-
41 AMUHBI. AMUHOKHUCIOTEL. benku 3 video.com/ https://chem-ege.sdamgia.ru/
Mos lIkona https://myschool.edu.ru/
TeHETHYCCKas CBAZD MEKLY KIACCAMH h'_ctp://alhimikov.net/orqanikbook/mfanu.html http://himiya-
4.2 ” 2 video.com/ https://chem-ege.sdamgia.ru/
OPTAHIHACCKHUX COCTMHCHIHH. Most IlIkona https://myschool.edu.ru/
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS
http://alhimikov.net/organikbook/menu.html http://himiya-
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 video.com/ https://chem-ege.sdamgia.ru/
Mos Illkona https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KIIACC

Ne ni/m HaumeHnoBaHue pa3aeioB U TeM
NPOrpaMmbl

KoanuyecTBo 4acoB

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/ibHbIE PECYPChI

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

Ctpoenue atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cuctema

http://www.hemi.nsu.ru/ http://himiya-video.com/

11 4 https://chem-ege.sdamgia.ru/
XHMHYECKHX S71eMeHTOB JI. 1 Mos IlIxoma https://myschool.edu.ru/
MenpaeneeBa
Crpoenne semectsa. MHorooGpasue http://www.hemi.nsu.ru{ http://himiya-video.com/
1.2 4 https://chem-ege.sdamgia.ru/
BOHIeCTs Mos Illkona https://myschool.edu.ru/
http://www.hemi.nsu.ru/ http://himiya-video.com/
1.3 XUMHUYECKUE PEeaKIINH 6 https://chem-ege.sdamgia.ru/
Most IlIxoma https://myschool.edu.ru/
Pa3nes 2. Heoprannueckasi XuMust
http://www.hemi.nsu.ru/ http://himiya-video.com/
2.1 MeTamnasl 6 https://chem-ege.sdamgia.ru/
Mos IlIxona https://myschool.edu.ru/
http://www.hemi.nsu.ru/ http://himiya-video.com/
2.2 Hemeramnsr 9 https://chem-ege.sdamgia.ru/
Mos Illxona https://myschool.edu.ru/
http://alhimikov.net/organikbook/menu.html
93 CBs13p HEOPraHUUYECKUX U 2 http://himiya-video.com/ https://chem-
' OPraHMYECKHX BENIECTB ege.sdamgia.ru/
Mos IlIxoma https://myschool.edu.ru/
Pa3znen 3. XumMus u :Ku3Hb
http://www.hemi.nsu.ru/ http://himiya-video.com/
3.1 XuMus 1 )KU3Hb 3 https://chem-ege.sdamgia.ru/
Mos lIkona https://myschool.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34
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