Ilpunoscenue Ne  k O0Il COO
Pabouas nporpamma
«Xumus» (0a30Bblii YPOBEHbD)
IHosicHuTeIbHAA 3alIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENIbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoi dexepanuu, pealn3yrOIMMUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoir ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[MpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MNporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS OOYUYAIOMIUXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHLIENTYyaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJOBEKa, a TaKKe DSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEIHETrO
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4eOHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ NPUHIUIIOB, XapaKTepU3YIOLUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIJaj B
(dopMHpOBaHKE PAlIMOHATILHOTO HAYYHOTO MBIIIIECHHS, B CO3JaHKE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMH IIeSIMU M NPUHLUIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS



BBIpA0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  peaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» U «OO01Iast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHN U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHHUU
OpyU HM3Y4YCHUHU TMpenMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX NOHATHH, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumus» U «O01as 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHHWN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IIPEICTABICHUM O CTPOCHUM BEILECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa3oBaHUsS IEpBOHAYAJIbHBIE
NPEICTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX NPU3HAKAX BEHIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMsS TEOPETHUECKUN MaTepuan Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUsD» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHAa C OOLIETEOPEeTHUECKUX W METOA0JIOTMYECKUX IO3UIHIA,
riy0Xke TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaKEHHsI K IPOLIECCY
TBOpYECTBA B 00JACTH TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIMIO U MPUMEHATH €€ N7l MOMOJHEHUs] 3HaHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH U TEOPETHUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HYHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3JaHUS HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYaIOLIUXCS
INPUHATHIE MPOTpaMMON IO XUMHUHU TMOAXOAbI K OINPEACICHUIO COJEp)KaHUsS U IOCTPOEHUs
npeaMera NpeaycMaTpuBaoT (POpMUPOBAaHME YHMBEPCAIbHBIX Y4E€OHBIX NEMCTBUM, MMEIOLIMX



0a30Bo€ 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTU: PEIIeHUs Mpo0eM, MOUCKa, aHalIu3a U
o0paboTku wuH(POpPMAIMK, HEOOXOMUMBIX MJISi TMPHOOPETEHHs ONbITa MPAKTHUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTuke npenojaBaHusi XMMHH KaKk Ha ypOBHE OCHOBHOT'O 00I11ero 00pa3oBaHus, TaK U
HA YpPOBHE cpeaHero obOmero oOpa3oBaHHs, T@PH  ONPEIEICHUU  COJEpKaTeIbHON
XapaKTePUCTUKU TIeNIe HM3y4eHHs TMpeJMeTa HampaBlIeHHUEM IEePBOCTEIIEHHOW 3HAYUMOCTHU
TPaIULIMOHHO TpHu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAayKH Kak o0iactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJabTyphl. C METOIWYECKOM TOYKM 3pEHUs TaKOW MOAXOoA K
OTIPE/ICIICHUIO 1EJIeH 3YUCHHUS MTPEIMETa SBIISICTCS BIIOJIHE OMPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH H3y4CHHS TpeaMeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XHMHYECKMX 3HAHUW KaK BaKHEHIIEH coCTaBIstOLICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHWE CYIIHOCTH JIOCTYNHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUI, UIMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTo
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHasi XapakTepUCTUKA IIeTeil U 3a7ad U3y4YeHUs MpeAMEeTa B
porpaMMe Mo XMMHH YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTEME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTCTICHH OTAAETCA TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJIEp)KaHUs OOydYeHUs,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTeNbHOW OpraHu3aluy,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W MPUMEHEHUS WX B peabHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBm3u c 5TUM TpH U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOIICTOCS  MHPA,
(GbopMUpOBaHHE WHTEIUICKTYalbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOImIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONUX YHUBEPCAIBHOE 3HAUYCHHUE JUUIS PA3IUYHBIX BHJIOB JICATEIHHOCTH: PEIICHHS MTPOOIIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIHU, HEOOXOAMMBIX JUIS TPUOOpPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MTO3UITUI IKOJIOTHYECKOM 0€30MTaCHOCTH XapaKTepa BIIMSHUS BEIIECTB H XUMUYECKUX TPOIIECCOB
Ha OPTaHN3M YeJIOBEKA U IPUPOTHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B



COOTBETCTBUM C KU3HEHHBIMU IOTPEOHOCTSMH, UCTIOJIb30BATE COBPEMEHHBIE NH(POPMALIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIKM3a Y4eOHOH M HayYHO-MOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJIEp/KaHuUs;

(dopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCS ACCOLIMATUBHOIO U JIOTMYECKOI'O MBILIUICHUS,
HaOJII0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbleé OCOOEHHO HEeoOXOAUMBI, B
YaCTHOCTH, IIPU IJIAHUPOBAHUU U [TPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HalpaBICHHOCTH
XUMHH, €€ BaXHOW pOIM B  PEUICHHHM [IO0OAJbHBIX MPOOJIEM  palOHAJIBHOTO
IIPUPONONOJIL30BAaHUs, IIONOJHEHNS JHEPreTUYECKUMX PECYpCOB M COXPAaHEHUS IPUPOIHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TAK)XKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PELICHUH B CUTYallUsAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMH.

B yuebHOM mutane cpegHero obuiero oopazoBaHus npeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIUT B COCTaB NpeaAMETHON 001acTh «EcTecTBEHHO-HAYUHbIE IPEAMETHIY.

OO61iee yuCiIo YacoB, OTBEAEHHBIX ISl U3YUYEHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmero obpazoBaHusi, cocraBisier 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).

COJAEP/KAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKOM XUMHH

[Tpenmer opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIYYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe NONOKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BelIecTB. [ omosorus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMIX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccupukauuy  opraHumdeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUI: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOJICHHE M ONHCAHME JEMOHCTPALlMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (TUI1aBJIeHUe, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKHid psa. MeTaH um 3TaH — mpocTeiiiue
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XMMHMUYECKHE CBOICTBa (peaklUuH 3aMeleHus U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTydeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIIEH U NPONWIEH — MPOCTEHIINE
NPEJICTAaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEpPHU3alliN ), TOIy4eHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetunOyranuen-1,3: cTpoeHHe, BaKHEWIIME XHMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHHS, TOMOJOTHYECKHI psia. ALETUIeH —
MPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PM3NYECKHNE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTEHUPOBAHUS, TUAPATALMHU, TOPEHHUS ), TOJyYSCHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
raJIoOreHUPOBAHUS W HUTPOBAHUsA), MOJIyd€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,



Quszuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYYeHUe U
npumenenue. TOKCHYHOCTh apeHOB. l'eHeTHuecKkas CBsI3b MEXIY  YIJIEBOJOPOJAMH,
NPUHAIISKANIMMHI K Pa3IHYHBIM KIaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nomytHble HETAHbIE Ta3bl.
Hedtp u e& mnpoucxoxaenue. CnocoObl mepepabOTKu HeTH: TEperoHka, KPEKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku He(hTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKy.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3luamu mjiacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroap», MoiearupoBaHue
MOJIEKYJ YTJICBOJOPOJOB W TaJOr€HONPOU3BOJAHBIX, IPOBEJICHHE MNPAKTHUYECKOW PaOOTHI:
MOJIyYEeHHUE 3TUIICHA M U3YYEHHE €r0 CBONCTB.

Pacuérnble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM IPOIYKTOB PEAKIINN).

Kucaopoacoaep:xamye oprannyeckne coeinHeHus!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTpPOCHHUE, (U3HUECKHUe U
XUMHYECKHE CBOMCTBA (pEakIMW C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOIAMHU, TOPEHHUE),
npuMeHeHne. BomopoiHbie CBsA3M MEXTy MOJIEKYJIaMU CUpTOB. JleiicTBue MeTaHoIa U 3TaHOJa

Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIE cHuUpThl). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHHe TriulepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ipumenenue genona.

Anpaeruasl U kemowuwl. DopManbAeruj, aueTaIbIETHJ]: CTpOeHUe, (QU3nYecKue Hu
XMMHUYECKHE CBOMCTBa (peaklUuU OKHMCIEHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKIIMN),
MIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHHe, pU3nYecKre U XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMe )i KJlacca KUCIIOT, PeaKIus
TepuUKalMK), ToJNydyeHHe U mpuMeHeHue. CTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrneBobl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJucaxapuibsl). ['moko3a —
pOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUYECKHEe U XHUMUYECKHE
cBoiicTBa (B3aumoneicTtBue ¢ ruapokcuaom Meau(ll), oxucieHme amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TJIOKO3bl), HAaXOXAEHUWE B MPUPOE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJABl M3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIOZIGHWE W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peaKIMyi OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHona okcuaoM wmemu(ll)), MHOroaToMHBIX



CrupTOB (B3ammojelicTBHe ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHHe
aMMHUAYHBIM pacTBopoM okcuga cepeOpa(l) u rtumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnble 3a1aun.

Bbruncienuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNUS.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuvyeckue coenuHeHus. Dusnveckue U
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe INIMLKHA). buonorumueckoe 3HaueHue
amuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONIM3, JEHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKCTHepUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB U WX MPEeBpALICHUI: HAOIIOIEHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanusi OENKOB MNpH HarpeBaHWU, IBETHHIC
peakiuu OENKOB.

BbicokomoiieKkyIsipHbIE COeJUHEHHS

OcHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3AIUH, CpPeaHsAs MOoyeKynaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIUs U MTOJIMKOHICHCALIMSL.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHUN: 03HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsS3€il MpH M3ydeHHUH opraHumdeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IOHATHH, TaKk U
MOHSITUH, SBJISAIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIacCupuUKaluus, TIEePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEHUE,
AKCIEPUMEHT, MOJICTTUPOBAHHE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, YHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocepa, oOMEH BelIeCTB B OpraHuzMme, (HOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMaeMble, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOYKThI, OCHOBBI PAI[MOHATILHOTO MUTAHMS, MOIOIIIUE CPENICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBILIAS 1 HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XuMHUecKuil sneMeHT. AToM. Snapo aroma, H30TOMbL. DJIEKTPOHHAss 00O0J0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, p-, d- anemeHTh. OCOOCHHOCTH



pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTANSIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckass cucreMa XUMUYECKHX dyeMeHTtoB J[. M.
MenpeneeBa. CBs3p nepuOaUYecKOro 3akoHa U Ilepuonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MeHnaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEUIECTB
10 TpyNIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOW CBsI3U (KOBaJICHTHAs
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMs KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIM W JTIOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpooTpULaTENIbHOCTh. CTeNeHb OKUCIEHUS. IOHbI: KAaTUOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BEILECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHYeckasl CBSA3b HEOPraHWYECKUX BEIIECTB, NPUHAIEKAIUX K Pa3IUUHBIM
KJIacCcaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUil B HEOPraHUYeCcKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3jIM4YHbIX (pakTopoB. OOpaTUMble pEaKlUU.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunuun Jle [larense.

OnekrponauTnueckas aucconuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHCIas, HEUTpabHas, IIeT0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHbIE METOJbl M3YYEHHsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTPALIMS
tabmuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJMI0AeHHEe M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE MEPOKCHAAa BOJOPOJa B MPUCYTCTBUM KaTalll3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOULIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAKTHUECKON paboThl «BnusHue pa3nuuHbIXx (aKTOpPOB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heopranuveckasi xumust

Hemerannel. Ilonmoxkenue HemetamioB B Ilepuonnueckoil cuUCTEME XUMHUYECKHUX
anementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHHMs aToMoB. (Du3nyeckue CBOWCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOTHBIX
COCTMHECHUN).

[IpruMeHeHne BaXKHEUIIINX HEMETAIVIOB U UX COCIMHEHUN.



Meramnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomue
¢usnueckue cpoiictBa MeTauoB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHU DS HampsHKeHUH
METaJII0B.

XWMHYECKHE CBOWMCTBA BAXKHEUINIUX METAJIOB (HATPUH, KaJWid, KajabIlUMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ1€30, MEJIb) U UX COCIMHECHUM.

O61me cocoObl moyYeHHst MeTaJuI0B. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCNEepUMEHTAIbHBIE METOJbl H3YYEHHUs BEIIECTB M HUX MPEBpalICHUN: H3y4YCHHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbl», OOpa3loB HEMETA/UIOB, PEIIEHHWE 3KCIIEPUMEHTAIbHBIX
3aa4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIA0OPaTOPHBIX  OIBITOB
(B3auMOJIeCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT M IIEJIOYeH, KauyeCTBEHHBIC
peakIMy Ha KaTHOHBI METAJIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B 06ecried4eHI SKOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBOW 0€30MacHOCTH,
pa3BuTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJax TIO3HaHUS BEIIECTB M XHUMHUYECKHX
pEeaKIuu.

[IpencraBnenuss 00 O0OMUMX HAyyHBIX NPUHLHUIAX [POMBIILICHHOTO MOJYyYEHUs
Ba)KHEHUIITNX BEIICCTB.

UenoBek B MHpE BEHIECTB W MAaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI00pEHUS.

XuMHUST U 3]I0POBBhE YEJIOBEKA: MpaBWJIa HUCIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOr0 UCIOIB30BaHMS TIPEMapaToB OBITOBOM XMMUHU B TTIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYSHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK W TMOHSTHH, SBISIIONUXCS CUCTEMHBIMU JJIS OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHaJmn3, CUHTE3,  Kiaccu(ukanus, TMEepPUOJUYHOCTh,  HAOIMIOJIEHHWe,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, SIBIICHUE.

®dusnka: Marepus, SHEpPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU3O0TOI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUIHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomnorus: XAMHYECKast MIPOMBIIIICHHOCTb, METaJLUTypTHUs, MIPOU3BOICTBO
CTPOUTEIBHBIX MaTepHuasos, CeITBbCKOXO03SIUCTBEHHOE MIPOU3BOJICTBO, MTHTIEeBast
MPOMBINIICHHOCTh, (apMarieBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTHH.



IUDTAHUPYEMBIE PE3VIJIbBTATBI OCBOEHHA ITPOI'PAMMLBI 110 XUMHWKM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM cpeaHero o6iiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOW Ui pa3pabOTKHU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IpOTpaMM CPeAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yNbTaTOB OCBOEHHUS MpeAMeTra «XHMHS» Ha YPOBHE CpeAaHero ooiiero obpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHUE!

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHMI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESTENHHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HaJIUYue IPaBOCO3HAHUS 3KOJOTMYECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HEHHBIC I1JIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yu4eOHOW M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKUMHU,
COLIMOKYJIbTYPHBIMH, J1YXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMHU TOBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTpaKarT cPOPMUPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO peaTu3aluu
MIPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U MO3HABATENIbHBIX 33/1a4, BEITOJTHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3IMnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

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

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/Aa YYEHBIX U IPAKTUKOB;

MHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHAJIU3€e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, TUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYalldH, CBS3aHHBIE C XHUMHYECKUMHU SIBJICHUSMU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYIKHM CBOHUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEJICTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

COONIOAICHHSI TIPaBUJI OE30MACHOTO OOpaIIeHUs ¢ BEUIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TIOCIICJICTBUM M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHHS ATKOTOJIS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEILCKOM JIESITEIIBHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PELICHUH NPAKTUYECKUX 337a4 COLHAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHUIO MPOQECCUil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpaeKTOpUH OOpa30BaHMs,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH I11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLUATBHON CpPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHMS JOCTUKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETPUSATHS JIEHCTBHUMA, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC HKOJOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEILHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHENU(PUKA XWMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYKaroIeM



MHUpPE KAaK O €IMHCTBE IPHUPOABI M 4YEJIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO00M 3HAYMMOCTH XHMMHUH ISl COBPEMEHHOW LMBWIM3ALUU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXKHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHU MEIHMIIMHBL,
00eCIeYeHN! YCIIOBHH YCIIEIIHOTO TPY/Aa U SKOJOTHYECKH KOM(POPTHOM KU3HHU KaXKJIOTO YJIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMs CYIIHOCTH METONOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSACHEHMS SIBICHHH OKPYXKAIOIIETO0 MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHU J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M MMEIOIIMUXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pELICHUs IpoOieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSIX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3IMyHbIX cpepax npodeccuoHaIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOEHMSI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIUXCS MEXIUCIUIIINHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  y4yeOHble  JIeHCTBUSA (mo3HaBaTeNbHbIE, KOMMYHHKaTUBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBAHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOYYaroOLIUXCsS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU €W CTBUSMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpEAENATh LEIN JAEATEIbHOCTH, 3ajaBasi IapamMeTpbl U KPUTEPUM HX JOCTHUKEHMUS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTHYECKOIO MBILIUICHUS — BBIICNATH
XapakTepHblE NPU3HAKK TIOHATHMM W yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHATUSA JIs1 OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHUI;



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

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpACCYKICHUS (MHIYKTHBHBIE, JE€IyKTHUBHBIE, I10 AaHAJOTHUH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE WU
CaMOCTOSITENIEHO C(hOpMYyITUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBEI
U1t POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEHICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcbl HMHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO Ppa3JIMYHBIX BUIAOB M (OPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
uH(popMaluu, He0OXO0AUMOM /17151 BBITIOJIHEHUS YU4eOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLKell: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY 00CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WINA JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C Ipe3eHTalleil pe3yabTaToB MO3HABATEIbHOM AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanuzanuu y4eOHOTo MpoekTa U (OpMYyJIHMPOBATh BBIBOJBI IO PE3yNbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHH TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

OBgi1ajieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIBHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BEIOHMpaTh HanOomee YP(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJIBbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLICHKHU.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPakKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KAapTUHBI MHpA, POJM XWMHUU B IO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHUpPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIIOJAraroIINe
MNOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O00BEM, YITIEPOIAHBIA  CKEJeT,
(GyHKIIMOHATBHAS TPYIIA, pagdKan, H30MEpHUs, W30MEPhl, TOMOJIOTHUECKUN pPsijl, TOMOJIOTH,
YIIEBOJOPOABI, KHCIOPOA U a30TCOJEpIKaIIie COeTUHEHUSI, MOHOMEp, TOTUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUIECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PCHUYCCKHE 3HAHUS, JIeXKAIUe B OCHOBE IMOHUMAHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOJIOTUIECKUE CBEJCHUS O CBOWCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUHU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOH JIeATETHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIIUBATh
WX B3aUMOCBS3b, UCTIOJB30BaTh COOTBETCTBYIOININE TIOHSTHS IIPH OMUCAHUK COCTaBa, CTPOCHUS U
MIPEeBpAIeHUI OPraHUIECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpAIIEHHO) (hOPMYIT OPraHHMYECKUX BEIIECTB
¥ ypaBHCHUH XUMHUYECKUX pPEaKIWi, U3TOTABJIIMBATH MOJEIH MOJICKYJ OPTraHMYEeCKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBYy W CTPOCHHUIO K OINpeAel€HHOMY KJacCy/TpyIe COeIUHECHUH
(YrimeBomopoasl,  KHCIOPOJ H  a30TCOACpXKAIIUE COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoit Homenknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHs OTICIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIMHJIEH,
aleTHJICH, STWICHIJIMKOJb, TIHUIEPHH, (EeHON, (OpMabJCTHA, aleTaabJCTH, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPYKTO3a,
KpaxmaJl, LeJITI0103a, TJIULHH);



C(OPMHUPOBAHHOCTE YMEHHUS ONPEAEIATh BHUAbl XUMHYECKOM CBS3M B OPraHMYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTABUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 3TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJI, 3TaHOJI, STWIECHIJIMKOJb, ITIUIEPUH, (EHOJ, aleTalblerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKHM YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJAUTH BBIUUCICHHUS I10 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM HPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJTYKTOB pEaKlun);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIpH M3YyYEHUU BEUIECTB M XUMUYECKUX SIBJICHUUN
(HaOmrofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHiia MOJIb30BAHUA XUMHUYECKONW MOCYA0H U
71a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKe MTPaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XMMHUYECKUN HKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHaTypauus OelIKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
pu oOpallleHuu C BEIEeCTBaMU U JIAOOPaTOPHBIM 00OpYIO0BaHUEM, MPEIACTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHNIo,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’XKarollel MpUPOJHOIN cpesbl, 0OCO3HaBaTh OMACHOCTh BO3JEMCTBHS Ha >KUBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BelIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
pUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUIsi 00y4arolMXcsl ¢ OrpPaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbSi: YMEHHE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;

JUIs CJeNbIX M CcAa0OBHIAMIMX OOyYaroIMXCs: YMEHHE MHCIONIb30BaTh pelibeHO-
TOYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMU4eckux GopMyIL.



11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOopraHudecKas XUMHD»
OTPAXKAIOT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellIeHUs] NPAKTHUUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJuIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, THUIBI XMMHMYECKHX  pEakUud, pacTBOp,  DJIEKTPOJIUTHL,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOM  pEakIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON  IucconManuy, nepuoaudeckuit 3akoH [JI. WM. Mengeneesa, 3akoH
COXPaHEHHsI MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHUs DHEPTUU NPU XMMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXallue B OCHOBE IIOHMMAaHHs IPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SIBJIICHHH,
(akTOJIOrMUECKUE CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME INOHATUS NPU ONHMCAHWM HEOPTraHUYECKHUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dopMyn BeHIECTB MW YypaBHEHUM XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHs OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHNUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIEHTHAs, MOHHAS,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHWYECKUX COETUHEHU;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMBICH Tepuoaudeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHX 21eMeHTOB 1—4 nepunoaos Ileprnoanyeckoit cucteMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCHONB3Ys TMOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUs CBOWMCTB XMMHUYECKHUX D3JIEMEHTOB M HX
COCIMHEHUH 110 nepuogam U rpynnam [lepuoandeckoil cucTeMbl XUMHYECKHUX d1eMeHToB . M.
Menneneena;



c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHbIX KJIAcCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJ1Yy HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IndHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrouiux BEIIECTB, TEIIOBOMY 3((deKTy peaxium,
U3MEHEHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKLUUN Pa3IUYHBIX THUIIOB, MOJHBIC
U COKpall¢HHbIE YpaBHEHUS peaklUUii MOHHOTO OOMEHa, yYUThIBasl yCIOBHS, MPU KOTOPHIX 3TU
peaKuuy UAyT 10 KOHLA;

c()OPMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, TMOATBEPKIAOIINE KAueCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OINbBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHMUYECKHUE IPOLIECCH, JIekKAIIUEe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUs CEPHOM KHUCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
MpeCTaBlIeHUH 00 OOIIMX HAyYHBIX MPUHILMIAX M 3KOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJIUTH BBIYUCICHHUS C UCIOJIB30BAHUEM TIOHSTHS
«MaccoBasi JIONs BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHUYECKUX
peaKIusax, Macchl BElIeCcTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJB30BaHUS XUMUYECKOW MOCYA0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATh XUMHUYECKUNW SKCIEPUMEHT
(paznmokeHue TEpOKCHIa BOJOpOAA B MPHUCYTCTBUHM KaTanu3aTopa, OMpPENETICHHE CPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HOHHOro OoOMEeHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, pPelIeHNEe 3KCIEepUMEHTAIbHbBIX
3amady mo temaM «Mertamie» U «HemeTamnael») B COOTBETCTBHUM C MpaBHIAMH TEXHUKU
0e30MacHOCTH MpHU 0OpaIleHUH C BEUIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHHEM, MPEACTABISATh
pe3yNbTaThl XUMHUYECKOTO JKCHEpUMEHTa B (opMe 3amlucH ypaBHEHHIl COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MONTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MAacCOBOW KOMMYHHKAIWH, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOJaTh MpaBUja SKOJIOTMYECKH IeJIecO00pa3HOro
MOBEICHUS B OBITY M TPYAOBOW JEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYXKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI



OIpeNIeNEHHBIX BEIECTB, MOHUMas cMblca nokasatens [1JK, noscusars Ha mpuMepax crnocoOsbl
YMEHBIIEHUS U IPEAOTBPALCHUS UX BPEIHOIO BO3IEHCTBUSA HA OPraHU3M YEJI0BEKa;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUId  clenbIX M caaloBUIAMIMX OOy4arolMXCs: YMEHHE MCI0Jb30BaTh pesbedHO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMsl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoioposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' UX mepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrieBoasl 3 2
Wroro no pazueny 13




Paznen 4. A30Tc0uepmamne OpPraHu4eCKue COCINHCHUSA

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merannbl
2.2 Hewmerast 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Koutpoabhbie  TIpakruyeckue H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopus ctpoeHHst OpraHM4YEeCKUX
2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTnyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUU P
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJIKEHOB
3 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 Metminoyraauen-1,3. [Torydaenne 1

CUHTETUYECKOIO KaydyKa U PE3UHBI

07.11.2024




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTMYECKUHN Psifl. AUETHIIEH —
| PHCBRHH PR A 14.11.2024
MPOCTEHIINIA TPEICTABUTEND aJIKUHOB
11 Beluncrienus no ypaBHEHHUIO XUMHUYECKOU
peakiuu 21.11.2024
12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB 28.11.2024
I'enetnyeckas CBSI3b YTIEBOJOPOAOB,
13
MPUHAICKALNIUX K Pa3IMIHBIM KJIaccaM 05.12.2024
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
14 MPUPOJIHBIN T'a3 U NOMYTHBIC HE(DTSIHBIC
PHPOA YTHEIC fied 12.12.2024
rasbl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:
15 MPUPOJIHBIN T'a3 U NOMYTHBIC HE(DTSIHBIC
pupox yTHbIe Hed) 19.12.2024
ra3el, He()Th ¥ MPOJYKTHI €€ TiepepaboTKu
16 KonTponbHas pabota no pazaeny
«YTIeBOAOPOABI» 26.12.2024
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
17
MeTaHOJ U 3TaHo. BomopoaHas cBs3b 14.01.2025
18 MHOroaToOMHBIE CTUPTHI: STUIICHTIINKOIb U
TIIMLEPUH 21.01.2025
@DeHOoT: CTPOCHHE MOJIEKYIIBI, PU3NIECKUE
19 .
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE 28.01.2025
20 Anpaeruipl: GopMaTbIeTHI U
arerajgbIerua. AeToH 04.02.2025
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs M YKCYCHasI 11.02.2025
22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

18.02.2025

23

24

CTeapI/IHOBaSI H OJICMHOBAs KHUCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25.02.2025

04.03.2025

25

CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ UAPOIU3 CIIOKHBIX

a¢upoB

11.03.2025

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast PoJIb KHUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiue npeacTaBUTeN : IIIF0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

18.03.2025

25.03.2025

08.04.2025

29

Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiiye opraHuuecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

15.04.2025

30

OO6m1ast XxapaKTepruCTHUKa a30TCOIePIKAIINX
OpPTraHUYECKUX COCTMHECHUM /
Bcepoccuiickas mpoBepouHas pabota

22.04.2025

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMMHOKHCIIOTEI KaK aM(l)OTCpHBIe
OpraHn4€CKUC COCAUHCHU A, UX
OHOJIOrHYECKOE 3HAUCHHE. Ilentuapl.

29.04.2025

06.05.2025




benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33

34

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHEBIE MCETOJBI CHUHTE3a

BBICOKOMOJICKYJIAPHBIX COCI[PIHGHPIFI.

HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

13.05.2025

20.05.2025




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

KoaunuecTBO 4acoB

KouTpoJnLHbIe
Bcero P
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

03.09.2024

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Memnpeneesa, MX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

10.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMECHTOB U X COCAUHCHUM
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHHU HAyKH

17.09.2024

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€
BU/Ib; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoHas cBsA3b

24.09.2024

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsATHE O AMCIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa

01.10.2024

08.10.2024




HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckasi CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

15.10.2024

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYECKON U OPraHUYECKON XMMUHU.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

22.10.2024

10

11

12

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3InyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DekTponuTHYecKas aucconuanus. [lonarue
0 BOJIOpo/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEM

05.11.2024

12.11.2024

19.11.2024

26.11.2024

13

KontponbHas padoTa mo pazaeny
«Teopetnyeckrie OCHOBBI XUMUW))

03.12.2024

14

Mertamibl, ux nojoxenue B [lepuoanueckoit
CcHUCTeME XUMUYeCKux annemMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nyecKne CBOWCTBa
METaJUIOB

10.12.2024

15

CIu1aBel METANLIOB. SJ'ICKTpOXI/IMI/I‘-ICCKI/Iﬁ




PAI HAIIPSKEHUN METaJIOB

17.12.2024

16

17

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIoB (HATpUH, Kajaui, Kajablui, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

24.12.2024

14.01.2025

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

21.01.2025

19

20

21

22

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMeE
«Meramis»"

Hewmerainbl, MX MoJI0KeHHE B
[Tepuoanueckoit cucreMe XUMHUECKUX
anemenToB /I. 1. Menjaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.
AnnoTponusi HeMeTauioB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)
XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUU

28.01.2025

04.02.2025

11.02.2025

18.02.2025

23

24

25

XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COEeTUHEHNN

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COCOUHEHUU

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COE€IUHEHHI

25.02.2025

04.03.2025

11.03.2025

26

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMe «HeMmeraminsy. Beraucnenus mo

18.03.2025




YpPaBHEHUSIM XUMUYECKHX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 1
?'KcnepHMeHT"anLHHx 3a/1a4 1o TeMe 95 03.2025
Hemerannsr"»
98 KonTponbhas pabota no temam «MeTaib» 1
u «Hemeramnbn» 08.04.2025
Heopranunueckue u opraHnuecKkue KUciaoThI.
29 H 1
€OpraHMYEeCKre U OPTaHUYECKUE 15.04.2025
OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHE U
OpraHuyYecKue coequHeHus. [ eHeTnueckas
30 1
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX 22.04.2025
BEIICCTB
Pons xumuu B 00ecrieueHUN SKOJIOTHIECKOM,
1 i 7 1
3 HYHEPTeTUUYECKON U MUIIEBON 0€30MaCHOCTH, 99.04.2025
Pa3BUTHH MEUITHBI
[TpencraBienus o0 OOIMMX HAYYHBIX
32 1
HpI/IHIIfIHaX MIPOMBIIIIJICHHOTO TTOJTyYeHUS 06.05.2025
BXHCHIIINX BEIIECTB
33 q 1
€JI0BEK B MUPE BEIIECTB U MAaTEPUAIOB 13.05.2025
34 X 1
UMHUS ¥ 37I0POBbE YEIIOBEKA 20.05.2025
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



