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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbraTaM OCBOCHHUs (enepabHOl 00pa30BaTEILHOM MPOTPAMMBI CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelIbHBIX oOpraHu3anusax Poccuiickoit dDexepanuu, peaTn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOTO mpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYeCKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe IO XHMHUH C Y4ETOM CHeNM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYy)KaroIllleM MHUpEe KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa, KOTopoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBHMM ¢ OOIMMHU IHENIMH W TNPUHIUIIAMH CPEIHEro o0mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYarOUIMXCsS, HEOOXOAUMYIO UM ISt
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHONH CHCTEMbI 3HAHHMA
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecIeYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMMH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K M3Y4YEHHUIO
yuyeOHOro MaTepuasiia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEICTaBICHUNA O CTPOCHUM BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdeckoil XUMHM MOJY4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa30BaHUsS IEpBOHAYaAJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mIpeaMere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4yecKasi XUMHUL» O00yUJarOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKHMX M METO/0JIOTUYECKUX IO3ULIHM,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIHMHM 3TOro 3akoHa — OT oOoOmaromiei 10
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (hOpPMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SBICHUM ITyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHHE YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB JEATEIILHOCTHU: PEIIEHUs IPpoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKh Kak oO0rjactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs IVIABHBIMHU LEISAMH H3y4eHHUS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX IJIsl MPHOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM IpaBHi 0e30macHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LeJIed U 3a7a4 U3y4YeHHs IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cucCTeMe cpenHero obmero obOpaszoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OoO0ydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

aganTanus  OOydJalroIuXCs K  YCJIOBHSIM  JIMHAMHUYHO  Pa3BUBAIOIIETOCS  MHPA,
GbopMHpOBaHHE WHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUIOB JIEATEILHOCTH: PEIICHUS MPoOeM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcsi: CImoCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIC 3HAHUSA 10 XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOUCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYIsIpHON HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Y O0YYAIOUINXCS ACCOIUATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydarolmuxcs YyOeKIEHHOCTH B T'yYMaHHUCTHUYECKOW HaIpPaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKE MPUOOPETEHHSI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
rPAMOTHBIX PELICHUHN B CUTYyAIUAX, CBI3AHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYyUYHbIE TPEIMETHI».

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).

Buabl 1 GopMbI 1eAATETHHOCTH, MO3BOJISIIONINE PEaTn30BaTh BOCIUTATEILHBIN MMOTEHIHAJ YPOKa,
¢ y4éTom paGoueii MporpaMMbl BOCHHTAHUS NPEITIOIATAET CJAeIyIoNIee:

-yCTaHOBIICHUE JIOBEPUTEIIBHBIX OTHOLICHHH MEXIy YYHTEIEM U €ro Y4YCeHHKaMH, CIIOCOOCTBYIOIIMX
HO3UTHBHOMY BOCHPHSTHIO YYal[UMHCS TpeOOBaHUIl U MPOChO yUHTENsl, IPUBICUYCHUIO UX BHUMAHUS K
o0cyxaeMoi Ha ypoke HHpOpMAaIIMK, aKTUBHU3AIUY UX TO3HABATEIIBHOM JICATCIILHOCTH;

00y ICHUE HIKOJIBHUKOB COOIOATh HA YPOKE OOLICHIPHHSTHIC HOPMbI TOBEICHUSI, IPABUIa OOLICHHS
co crapmuMu (YYUTENSIMH) B CBEPCTHUKAMHU (IIKOJBHUKAMH), TPUHIUNBl y9€OHOW MUCIUILTUHBI U
CaMOOpraHHU3aI1H;

-IIPUBJICUCHUE BHHMAHUA HMIKOJIbHUKOB K IIEHHOCTHOMY AaCIIC€KTY H3YYaCMbIX Ha YpPOKax HBHCHHﬁ,
opraHu3zais HX paboThl ¢ T[OJy4aeMOM Ha YpOKe COIMAIbHO 3HAYUMOW HHpopMaimeil —
WHHUOWUPOBAHUC €€ O6CY)KI{€HI/I$I, BbICKA3bIBaAHUA ydYalllUMKCA CBOCTO MHCHHS 110 €€ IMOBOAY, BBIpa6OTKI/I
CBOET0 K HE¥ OTHOIIICHHUS;

-UCIIOJIb30BaHUE  BOCIUTATENBHBIX  BO3MOXKHOCTEH — coOJepXaHHs yd4eOHOro mpeaMera  4epes
JEMOHCTPALMIO  JIETSIM  I[PUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO  IOBEICHHS, IPOSBICHUS
YEJIOBEKOIIO0HS U I0OPOCEPACUHOCTH, Yepe3 M0A00p COOTBETCTBYIONIMX TEKCTOB JUIs YTSHHUS, 33124 JUIs
pelIeHus, TPOOIEMHBIX CUTYAIMi [UIsl 00CYXKICHUS B KJIacCe;

-IPUMEHEHHE HA YpPOKE HHTEPAKTHBHBIX (OpM pabOThl yYAIIUXCS: HHTEIUICKTYalbHBIX WU,
CTUMYJIMPYIOIIHNX IMO3HABATCIIbHYIO MOTHBAallUIO IIKOJIBHUKOB; TUJIAKTUYCCKOr0 T€aTpa, rac nmojJIy4CHHbIC
Ha YpPOKE 3HAHUA O6I)IFpI)IBaIOTC$I B TCAaTpPaAJIbHBIX ITOCTAHOBKAX; HHCKYCCHﬁ, KOTOpPBIC HAIOT ydJallUuMCA
BO3MOYKHOCTb TIPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOra; TPYIIOBOi pabOThI UITH pabOThI B
napax, KOTOpbIe y4aT IIKOJIbHHKOB KOMaHIHOH paboTe ¥ B3aMMOACHCTBHIO C IPYTHMHE JCTHMH;
-BKJIIOUEHUE B YPOK HWIPOBBIX IPOLELYpP, KOTOPBIE IIOMOTAIOT NOAAEPKAaTh MOTHBALMIO JETEH K
HOJIYUCHHUIO 3HAHWI, HATKUBAHHIO MO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOLICHHH B KJIacce, MOMOTAoT
YCTaHOBIICHUIO 00pOXKETaTeNbHOM aTMOChepsl BO BpeMsl YPOKa;

-OpraHnu3anus meq)CTBa MOTHUBUPOBAHHBIX MW JSPYAUPOBAHHBIX YyYallMXCA HaAd WX HCYCICBAKOIINMU
OJHOKJIaCCHUKaMH, NAaromiero ImMKOJIbHHKaM COIIMaJIbHO 3HAYMMBII ONBIT COTPYAHHUYECTBA U B3aNMMHOU
HIOMOIIIH;

-MHULIUUPOBAHUE U MMOAACPIKKaA HCCHC}IOBaTeHLCKOﬁ ACATCIIBHOCTH INKOJIBHUKOB B paMKaX peau3aliuu
MU HWHIUBUAYAJIBHBIX W TPYHIIOBBIX HCCICAOBATCIBCKHUX IIPOCKTOB, 4YTO AaCT IIKOJbHHUKaM
BO3MOXKHOCTh TIPHOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIICHHUS TEOPETUYECKOW MpOOIeMbl, HABBIK
ohopmiteHHs] COOCTBEHHBIX HJICH, HABBIK YBAXXUTEIBHOTO OTHOIICHUS K YY)KUM UEsIM, ODOPMIICHHBIM B
paboTax JIpyrux HccleloBarenel, HaBbIK IyOJMYHOTO  BBICTYIUICHHS Iepell  ayJIuTOpHeH,
apryMCHTHPOBAHHS U OTCTAUBAHHS CBOCH TOYKHU 3PCHHS.

- pCICHHE BOMPOCOB MIKOJBHOW >KU3HH, COACHCTBYET pealu3allii HHHUIUATHB OOYYaroIIUXCs BO
BHEY4EOHOH JeATENbHOCTH, YUYaCTBYET B PEIICHUH KOH(IMKTHBIX BOIIPOCOB.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHus opraHudeckux coequuenuii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenne o  wiaccupukauuu  OopraHmdyeckux  BemecTB.  Homenknarypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHWYEeCKUX BEILIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NPOCTEHUIINe
NPEJICTaBUTENIN AJIKEHOB: (UM3MUECKHME U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydenre cuHTETHYECKOro KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuy ruIpUpOBaHUs, rAIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJyYEeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKH HEPTH: TMEpPEroHKa, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KaydyykoB U pe3uHbl, Koyuiekun «HedTe» n «Yronap», MoiennupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB W TaJOr€HONPOU3BOIAHBIX, IPOBEICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHL. OTHUJICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbHHAS M YKCYCHAst KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpocTeHIINi MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeakIus C HOAO0M).

OKCHEpUMEHTAJIBHBIE METObl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUMN: IPOBEIECHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHUYECKHE CBOIICTBA aMUHOKHMCIOT (Ha @puMepe INIMLKHA). buonorudeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
00pa3aMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

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

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemeHTs. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpOoHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEPUOAUYECKOTO 3aKkoHA U [lepmomnyueckoil CHCTEMBI XUMHUUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIICCTB
0 TPYIIaM U epuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

CtpoeHue BemiecTBa. XHWMHUUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue o aucniepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEakIuii B HEOPTraHWYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalu3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKkLUuu
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHMii, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
anementoB Jl. M. MenneneeBa u 0COOEGHHOCTH CTpOeHHMsI aToMoB. (Pu3nyeckue CBOMCTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojia U KpeMHHUS) U UX COeAMHEHUN (OKCUIO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. Oomue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me cnocoObl moyYeHHsI MeTayuI0B. [[ppuMeHeHne MeTasioB B OBITY M TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMH BEUIECTB, pacdEéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pazBuTUM MenuUuHBL. lloHATHE O Hay4YHBIX METOJAX ITO3HAHUS BEIECTB U XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPAackKH, CTEKJIO0, KepaMuKa, MaTepuaibl Uil 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBsI3€M MPU U3ydyeHUM OOIIel M HEOPraHUYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHUSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOpPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaMOaKTUBHOCTb, MOJIEKYJa, YHEPTeTUUECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIEHHOCTh, (papMaleBTUYecKasi MPOMBIIUIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYaIOLUIMMHCA POCCUHCKOM Tpa’kIaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPHUYECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXXJJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W NpPaBUIAMU IOBEJEHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATENbHOM M MPAKTHUECKOW JEsATEeIbHOCTH OOYdYaIoUIMXCs MO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTHKY H apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBaKEHHs K IIpoLecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOI'O HPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 310pOBOr0 M Oe3omacHoro olpas3a >KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS [EHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIBHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro poaa, B TOM UYHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit nmpodeccuu U pealn3aluu COOCTBEHHBIX ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00AJTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATUS JNEHCTBUHM, MPUHOCSIIUX BpEeA OKpYKarolleld NPUpOIHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMOo(poouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOTO TPy/Aa U 3KOJOIMYECKH KOM(POPTHOH KU3HU KaXKJI0ro YjeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHHM OKpYXKAlOIEero MHUpa U HPOMCXOIAIIMX B HEM H3MEHEHMI,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMyHBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMble s (OPMHPOBAHUSI MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCHUIIIIMHAPHbBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh  OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMUA )ICI\/'ICTBI/IHMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

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

OnpeaAC/IsITb LU ACATCIIBHOCTH, 3aJaBas MNapaMCTPbl U KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble INPU3HAKK TIOHATHM U yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MMOHIATHS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PpACCYKIACHUS (MHIYKTUBHBIE, JAE€AyKTHUBHBIE, I10 AaHAJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh O000OLIEHHS UM BBIBOJBl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBO4YHbIE TOcoOus, pecypchl MHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO Pa3IMYHBIX BUIAOB M (OPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMalLru, HeOOXOIMMOM I BBITOJIHEHHS YU€OHBIX 33a]a4 ONpeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C HpE3EHTAIel Pe3ylbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MmpoekTa W (OPMYIUPOBATH BHIBOJABI IO pe3yibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpene;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOMOTHYECKUE CBEJICHUS O CBOHCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMUCAHUU COCTAaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEUIECTB IO MX COCTaBy U CTPOEHHUIO K ONPENeNIEHHOMY KJacCy/Tpylie COeIUHEHUN
(YrneBomopoabl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC Ha3BAaHHs OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHIICH, MPOMMJIICH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOH CBSI3M B OPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUICPUH, (EHOI, aleTalbACTHI, MypaBbUHAsI U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS M0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIHHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONb3YeMbIX B XHMHUHU TPH M3YyYEHUH BEIIECTB M XUMHUYECKHX SBIICHUUN
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBuiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBINOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO WH(POPMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOHON Cpebl, OCO3HABATH OMACHOCTh BO3JACHCTBUS HA KUBBIC OPraHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4arolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu XumMudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B IO3HAHWU SIBJICHUW TPUPOIBI, B (OPMHUpPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIIBI ~XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMaHWS MNPUYMHHOCTH M CHUCTEMHOCTM XHWMHMUYECKHUX SIBIICHUU,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISITH XapaKTePHbIC MPU3HAKU MOHSATHUMN, YCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJISI COCTABJICHHS
dbopMya BEHIECTB W ypaBHEHUN XHMHYECKUX PpEAKIMi, CHCTEMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIBHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraméHash M3BECTh, NMUThEBAs COAa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHU ONPEACNIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTajuInuecKasi, BOJOPOAHAs) B COCAMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHas, MOHHAs, METaJUIMuecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 MX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIeCTBa — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTepHbIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOIATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HakaM (YMCIy U COCTaBy pearupyroluxX BeUIeCTB, TeIIoBOMYy 3(hdekTy peakuuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI yCIOBUSA, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATH CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHUS XHUMHYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U IKOJOTHMYECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peaxusax, Macchbl BEIIeCTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEILlECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
nabopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBuUiia 0OpaIeHUs ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NeEpoOKcHIa BOAOPOAA B NPUCYTCTBUM KaTalau3aTopa, OIpPENEICHHE CPEabl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE IKCIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuiit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWiIa JKOJOTMYECKU I[eJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeAeIEHHBIX BEUIECTB, MOHUMAasi cMbIch Tokasatens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOydYalomUXCs: yYMEHHE WCIOIb30BaTh pelibeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.
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' T https://m.edsoo.ru/7f41a636

byrneposa

Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2 bubmorexa [IOK

' beA YITIEROAOPOA https://m.edsoo.ru/7f41a636
29 HenpenenbHble yrieBoaOpOIbl: aJKEHBI, 6 1 bubnnorexa [HOK

' aJIKaJueHbl, aTKUHBI https://m.edso0.ru/7f41a636
2.3 ApoMaTHYeCKHe YTiIeBOIOPOIBI 2 bubmorexa [OK

' p YITIEBOAOPOL https://m.edsoo.ru/7f41a636
24 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1 bubnunoreka [JOK

' uXx nepepadoTka https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHEHNs

bu6nmoreka [JOK

3.1 Criuprel. dexon 3 https://m.edsoo.ru/7f41a636
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bubnnoreka [HOK

' CroxHble 3¢upbl https://m.edsoo.ru/7f41a636

bubmuorexa [JOK

33 YTIeBOIEI 3 . https://m.edsoo.ru/7f41a636
Wroro no pazneny 13

Pa3znea 4. A3oTcoaepxaiye OpraHudecKue coe{uHeHust
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bu6mmoreka [IOK

4.1 AMUHBI. AMHUHOKUCTIOTBI. benku 3 hitps://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Pasznea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
bu6mmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 hitps://m.eds0o.ru/7f41a636
Hroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
. HaumenoBanue pa3jaesioB 1 TeM (uudposrbie)
Ne i/ IporpaMmb Beero Ko;Tpo.m)Hble HpﬁaKanecmle 06PA30BATETBHbIC
padoTbI padoThI pecypebi
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepnoandeckuii 3aKoH U Buborexa LIOK
11 [Tepuoanueckas cucreMma XMUMHYECKUX 3 ]
https://m.edsoo.ru/7f41a636
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOroobpasue 4 bubnnorexa [JOK
' BEIIIECTB https://m.edsoo.ru/7f41a636
bu6mmoteka IIOK
13 KHMHHCCKHE PeaKiiiH 6 1 . https://m.edsoo.ru/7f41a636
bubnmorexa LIOK
Hroro no passery 13 https://m.edsoo.ru/7f41a636
Pa3nen 2. Heoprannueckasi XuMust
bubnmorexa LIOK
2.1 Merajuisi 6 1 https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
2.2 Hemerarner 9 1 1 https://m.edsoo.ru/7f41a636
23 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 5 bubnunorexa LIOK
' BEIIIECTB https://m.edsoo.ru/7f41a636
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Wroro no pazueny ‘ 17 ‘ ‘ ‘
Pa3nen 3. Xumus u :Ku3Hb

bubnunorexa LIOK
3.1 KHMHA 1 OKH3HE 4 https://m.edso0.ru/7f41a636
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 3 ‘



https://m.edsoo.ru/7f41a636
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