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Pabouasi nporpamma
yuebnoro npeamera «Xumus» (62a30Bblil ypoBeHb)

Kunace 10-A, 10-B (un:x), 11-A (rym), 11-B

Bceero yacos -34
KonnuecTBo yacos B Henesno 1

CocraBnena B CoOTBeTCTBMM ¢ DelepaibHBIM TFOCYAAPCTBEHHBIM  00pa30BATEIbHBIM
CTaHAapTOM cpeanero obulero obpasosanus, denepanbHO obpa3oBaTesIbHOW MPOrpaMmoii

cpeanero obuiero o6pasoBanus, denepanbHoi paboveii nporpamMmoii o yue6Homy MpeaMeTy
«XuMHUsY.

YuebHoe nocodue:

Pymsutne I'. E. Xumus. 10 knace: yued. st obuteo6pasosat. Opranusauuii : 6a30Bbiit YPOBEHb
/T. E. Pyn3utuc, ®.I'. Penpaman. — 9 —e U3, crep. - M. : Tlpoceemenue, 2022.
YuebHoe nocodue:

Pymsutue I'. E. Xumus. 11 knace : yued. st o6eo6pasoBar. opranusanuii ¢ NPHIIOKEHHEM Ha

SIEKTPOH. HocuTesne (DVD) : Gasosblit yposens / TI'. E. Pymsuruc, ®.I'. denpaman. — M. -
IlIpocBewenne, 2014,

Yuurens:
Tpycosa Enena Buxroposnua, iepBast KaTeropus, ctax padcots! 13 jer

PACCMOTPEHO COI'JTACOBAHO
WIKOJIbHBIM METOAMYECKUM O00beIMHEHHeM 3amecTuTens Anpektopa no YBP
IIporoxon ot 21.08.2026 Ne 4 MBOY VBK «lllkonbHas akazemus

umM M Ba A.U.»
/51.B. AMMmocosa/

r. baxuucapaii
2026 r.



IHHOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHOro 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), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konnenuuu npenonaBanus y4eOHOTo IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu nHa mnepuon go 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHoBHasi oOpa3oBaresibHas mporpamma cpeanero obmero obpaszoBanus (nanee - OOII
COOQO) pazpaborana B cooTBeTcTBUU ¢ DenmepanbHOl OCHOBHOW 00IIe00pa3oBaTeIbHON
IPOrpaMMoOii cpeiHero 0011ero o0pa3oBaHusl, YTBEPKICHHON MTPUKA30M MunuctepcTBa
npocemienuss Poccuiickoit @enepanun ot 18 mas 2023 roma Ne 371 ¢ u3MeHEHUAMH Ha
10.11.2025 rona, uamenenuii Ha ocHoBaHuu [Ipukasa MunucrepctBa npocsemienuss PO Ne704
ot 09.10.2024 rona, Ne467 ot 18.06.2025, Ne729 ot 8 okTsa6ps 2025 rona, Ne808 ot 10 HOsOpst
2025rona.

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpPEIeIeHHUI0 Oo0Ien
CTpaTeru 0O0y4eHHsI, BOCIUTAHMS U Pa3BUTHUSL O0yUaIOUIUXCS CPEeICTBAMU y4eOHOro mpeamMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHIIENTYaJIbHBIEC TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe o0pazoBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTelbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpINAIONIMM JTAallOM pPEAlN3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUYEBBIX
LEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa30BaHUs. OTHU ILIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyIbTYpbI
YeJloBeKa, a TakKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCS Ha YPOBHE CPEAHETO
o0rmiero oOpa3zoBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOpPOTO OMNpENEeNIeHbl B MpPOrpaMMe IO XHUMHUU C Y4E€TOM CHenu(PUKd HAyKH XUMUH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIECTBA, a TAKXKe C y4ETOM OOIIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK dJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPaeT 0COOYI0 POJb B COBPEMEHHOM
LUBUJIM3AMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIlleM MUpe Kak O €AUHCTBE MPUPOJIBlI U YETIOBEKa, KOTOpoe (hOPMUPYETCS B XUMHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHs cTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYyJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUTHOTO Tpyda U
JKU3HU Kakaoro wieHa oOmiectBa. CoBpeMeHHass XUMUS KaK HayKa CO3HaTeNlbHas, KaKk HayKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIeHUE INI00ANbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPTreTUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH H
OXpaHbl 3/JOPOBBSI.



B coorBercTBMM ¢ 0OOUIMMM LEISIMM M TNPHHLIUIAMH CpeIHEro oOIiero ooOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4Yarouuxcs, HEOOXOAUMYIO UM IS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOI'O BKJIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsiroliuMu  pefiMeTa «XuMus» SBISIOTCS 0a3oBble Kypcbl — «Opranuyeckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMUMHUH (C BKIIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONH CHCTEMBI 3HAHHUMA
IpU U3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOJX0Ja K M3YYEHHUIO
yueOHOro Martepuaga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHU BEIIeCTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHH CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHuyecKkod XWMHUU HOTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYAJIbHBIC
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUs» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«OOmias 1 HeOpraHuyecKkass XUMHUs» 00Yy4aroIUMCs MPEJOCTABIISAETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUECKUX U METO/0JIOTHYECKUX IO3UIHH,
riy0xke MOHATh HCTOpUYECKOe H3MEHeHHe (DYHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 wm 11 kimaccoB dneMEHTaMM  COJEp/KaHUSA, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1enom conepxkaHue
yueOHOoro npeamera «XuUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SBICHHUM IyTEM 3KCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUI U MaTepUaIOB.



B murane pemieHus 3amad BOCHHTAHUS, PAa3BUTHS W COIHAIM3ANUUA O0YyYarOIIHXCs
INPUHSATHIE MPOTpaMMON MO XUMHH TMOAXOABI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMeTa mpeaycMaTpuBaloT (GOpPMUPOBAHME YHUBEPCAJIbHBIX YyYEOHBIX NEHCTBUHN, UMEIOIINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEHICHUs PpoOeM, MOUCKa, aHau3a U
0o0paboTku wuH(pOpPMAIK, HEOOXOOUMBIX s NPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XMMHH KaK Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTEpUCTUKU LeJIed M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAMLUMOHHO TMpu3HAETCs (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKd Kak oOrnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW MOAXOA K
OIIPEEIICHUIO LIEJIeN N3YUEHHUs [IPEIMETA SBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3y4eHHUsS MpeaMera «XUMHUS» Ha
6azoBoMm ypoBHe (10 =11 ku1.) siBHSIOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHUMHUH, OCBOEHHE $3bIKa HAayKH, YCBOCHHE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJIEHUE C UICTOPUEN UX PAa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIMMBIX IJIsl MPHUOOPETEHUs YMEHUII OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMM U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHUEM TMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHasi XapakTEepUCTUKA LieJe U 3a/1a4y U3ydeHus MpeaMera B
mporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpemnHero obmiero obOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTENEHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BJIAJICIOIIEr0 He HaOOpOM 3HaHMH, a (YHKIHMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIocoOaMu U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEUICHUs
MPAKTUYECKHX 3ajau.

B cBi3M Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajanTanus OOydYaloIIMXCS K  YCIOBUSIM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHUe Yy O0OYyYarOImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE NI PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpooiieM,
MoWcKa, aHaiu3a W 00paboTku WHPOpPMAIH, HEOOXOAMMBIX JUIS MPUOOpPETEHHs OIMbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BA)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C



MO3HILIMN HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIUICKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
00yYaromuxcs: CnocoOOHOCTH CaMOCTOSITEbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJISpHOU WH(OPMALIUKA XUMHUYECKOTO
COJIepKaHUs;

dbopmMHpoBaHUE U pa3BUTHE Yy O0YUAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NPU IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTAaHHE Y OOydaromuxcs YyOeKIEHHOCTH B TYMaHHUCTHYECKON HAIpaBIEHHOCTU
XUMHUM, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS YHEPreTHYECKUX PECypcOB M COXpPAHEHHUs MPUPOIHOTO
paBHOBECHsI, OCO3HAHUA HEOOXOIMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3[I0POBBIO, & TAKXKE MPUOOPETEHHUSI OIbITa UCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN ISl TIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

B y4ueOHOM mm1aHe cpemHero oOmero oOpa3oBaHus NpeaMeT «XuUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 001acTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkimacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum  OpraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJAMHEHMHM (CUcTeMaTHuecKas) M TPHUBHUAJbHBIE HAa3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, NOMOJOrMYecKkuil psa. Meran um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruJIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALIMH, TOPEHNUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (U3UUYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nonyTHble HE(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMUYECKHid, KaTaTUTHYeCKHii), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKu.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUH: 03HAKOMIIEHUE C
oOpa3lamu 1acTMacc, KaydyykoB U pe3uHbl, koyuiekiun «Hedte» u «Yromnb», MogenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIINH).

Kucjiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C aKTMBHBIMHU METaJlIaMH, I'aJIOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEUCTBHE CO IIETOYHBIMUA METAJNIAMH, KAUECTBEHHAsl peaklus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. [IpumMeHeHue riaunepuHa U
STHJICHTJIUKOJIS.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbIETU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, PU3NIECKUEe M XUMUICCKUE CBOMCTBA (CBOICTBA, 00IIME IS KJIacca KUCIIOT, PEaKIus
TepupUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. | MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (PU3NYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep TITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepsl. CTpoeHue kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoIeHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHOUpPTOB (B3auMoOAeWcTBHE MHLepuHa ¢ ruapokcuaoM Memu(ll)), anpaerunoB (okucieHue
aMMHUauHbIM pacTBopoM okcupa cepebpa(l) u ruapokcumom memu(ll), B3ammoneiictBue
KpaxMajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMHM IO M3BECTHBIM Macce, O00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIU IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHCIOTHI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe ruuuHa). buomornueckoe 3HaueHHe
amuHOKuCIOT. [lentuasl.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIE PEaKIUH Ha OEJIKH.

OKCHeprUMEHTAJIbHbIE METOAbI M3y4YECHUS BEIIECTB M MX NPEBPAILCHHUN: HAOMIOICHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TOHATUS XUMHH BBICOKOMOJICKYJISIPDHBIX COCAMHEHHH: MOHOMEp, MOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb MOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJspHas macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3ALUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTabHbIE METO/bl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUIECKUN YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKNUE BETMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBOIbI, KHUPHI, PEepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPOJIBI, TOJIE3HBIE UCKOIIAEMBbIe, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHE CPENICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPEnapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTE THYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuYeckudl dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTs. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuogmueckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CUCTEMBI XHMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epuoaam. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBSI3b. BHIBI XUMHUYECKOW CBS3U (KOBaJCHTHAs
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUuliaTebHOCTh. CTenenb okuciienus. NoHbI: KaTUOHBI M AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOphI. MaccoBas A0Js
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKHx
BELECTB. |'eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIaccam.

Xumnueckas peakuus. Kimaccupukanuss XUMHUYECKUX pEaKIUid B HEOPraHMYECKOW U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPI'HH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSTHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCJIAsi, HEUTPAIbHAS, IIETOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKHX PEIETOK, HAOII0JIeHHEe ¢ OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aTopa,
ONpEeNIEJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeleHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIs BEILIECTBAY.

Heopranuyeckasi Xumus

Hemerannel. Ilomokenue HemetamioB B Ilepuonuyueckod CHUCTEME XUMHUYECKHUX
sanementoB J[. U. MenneneeBa M OCOOCHHOCTH CTpoeHHs aTromMoB. Dusnueckue CBOICTBa
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha prUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COETUHEHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramibl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METaIOB. DJIEKTPOXUMHUYECKUH psAJ HANpPsKEHUN
METaJIOB.

XVUMUYECKHE CBOMCTBA Ba)XHEWIIUX METAIIOB (HATPUHM, Kaiuii, KalblHWid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlCHHI: H3ydeHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTAIBHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAaMHM KHUCIOT U ILEI0YEH, KauyeCTBEHHbIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBa,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOIO IOJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHHUKHU,
HaHOMaTepHaJibl, OpraHMYECKUE U MUHEPaJIbHBIE YI00pEHUsI.

XuMHs M 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3y4EHUU OOILEH U HEOPraHMYeCKOM XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIE IOHATUSA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOpHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpPOBEHb, BEILECTBO, TEIO, OOBEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (U3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IBI, TOJIE3HBIE HCKOTIaeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METAJLTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
[IPEnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pHaNIOB, 3JIEKTPOHHAs MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiMBaeT TpeOOBaHHWS K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpeAHEro oOmero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuxcs PyKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUSA MpeaMeTa «XHUMHUS» JIOCTUTAlOTCS B €IUHCTBE
yueOHOW M  BOCHUTATENBbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IPaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUIaMM IOBEIEHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OMbITa MO3HABATEIbHONM M MPAKTHMYECKOW JESITEeIbHOCTH OOY4YaIOUIMXCS IO peanu3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;
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YBaXEHHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPHUH M TMPAKTHYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNbTaT JJIMTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M I[I03HABATECJIbHBIX MOTHBOB B IMIOJIYYEHHU U TMOCIEAYIOUIEM aHAJIU3e
nH(OpMAIUK O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBATh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYIKM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€3011acHOr0 o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

COOIOZICHHSI TIPaBMIJI OE30MACHOTO OOpAIEHUsI ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

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

OCO3HAHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKOM JIESITEIBbHOCTH,
0011IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEIICHWH MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTataM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynyuieit mpodeccun U peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMY€eCKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHHUSA TI00aJTFHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpeIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHIKEHUN XUMUH ISl PEIICHUS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETPUSATHS JIEHCTBHUIA, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYHsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
JEATETLHOCTH  JKOJIOTUYECKOMW HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B



13

II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUSI 00 OKpYXKaroIieM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B IMO3HAHMM IPUPOAHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUHM JUIsl COBPEMEHHOW LUBUWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM MEIMIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM AESTEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033peHI/I5[ 06yqafonmxca MG)K}II/ICIII/IHJ'II/IHapHBIe
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHHUEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JEHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (GopMupoBaHHEe (PYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKITUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.
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MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJAJACHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITeNIbHO (OPMYJIUPOBaTh M aKTyalM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapaMmeTpbl U KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TOHATUH M YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIINE OHSITHS JIsl OOBSICHEHHUS OT/ICTBHBIX (PAKTOB U SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIIACCU(PUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIICCTBEHHBIE CBSA3M MEX1Y U3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHU CHMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMudeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATEJIBHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHBIC MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIJICTh OCHOBAMH METO/IOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

dbopMyIupoBaTh IENM M 3aJa4d  HUCCJICIOBAHMS, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMUIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIIJICTh HABBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 32 XOJAOM MPOIECCa, CAMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHOU
pabore;

pUOOpeTaTh ONBIT YYEHUUECKOHM HCCIIEeI0BAaTENbCKOM M MPOEKTHOM JesTebHOCTH,
MPOSIBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TMIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBbIX METO/IOB [TO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIe Tocobus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCT;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSITh PA3IUYHBICE METOAbI TPH TIOUCKE W OTOOpe
uH(pOopMaIii, HEOOXOAUMOH /7S BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpHOOpPETaTh OMBIT WUCMOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;
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CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (OpPMY IpeicTaBiIeHUus WHOpMALUK (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeAcCTBa MNpu paboTe € XUMHUYECKOU
uHpOpMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYECKue W MaTeMaTU4yecKHe) 3HaKH |
CUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMA KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBbI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh MJI€H, (POPMYJIHUPOBATh CBOU IPEUIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, HPAKTUYECKOH paboThl IO MCCIEAOBAHUIO CBOWCTB H3yYaeMbIX BEILECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBATH BBIBOJbI 10 pPE3yJbTaTaM MPOBEAEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0J€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEILHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIHMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CITOCOO MX PEIICHHs C YYETOM MOJydeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSAX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.
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INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBISAIOIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pellIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANbHAS TPy, paJuKan, HU30Mepus, U30Mepbl, TOMOJIOIMUYECKHM psl, TOMOJIOTH,
YIIIEBOAOPOAbI, KUCIOPOA U a30TCOAEPIKALIUE COEIMHEHUSI, MOHOMED, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHMS, JIE)KAIIME B OCHOBE IOHHMaHUs
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIIINX OPraHMUYECKUX BEIIECTB B OBITY
Y IIPaKTHUYECKOM 1EATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTEPHbIC MPU3HAKH MTOHATUH, yCTaHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX peaklWi, U3rOTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYeCKHX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKAlllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoi Homenkiarype (IUPAC), a Taxxke
IPUBOJNUTH TPUBHMAJbHBIE HA3BAaHUS OTIEIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOINMUJIEH,
alleTUIeH, JSTHJIEHIJMKOIb, TJIHMLEPUH, (eHod, (OopMalbAerul, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€apUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUT0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeuiecTB A. M. byriepoBa st 00bsSCHEHHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
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(MeTan, 3TaH, STWICH, NPOMWICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsoul,
METaHOJI, STAHOJI, STWJICHTINKOIb, TUIEPUH, (PEHOJ, aleTalbJCeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXIY HHUMH YPAaBHEHHSIMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKIuil ¢
UCIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIAJIETh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHUMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEHICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIIECTBAMU M UX IMPHUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYNoil u
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMH TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ATHICHA U U3YYCHHE €ro
CBOICTB, KAaueCTBEHHbIC pEAKIMH OpPraHMYECKHUX BEIECTB, JeHaTypalus OelIKoB mpu
HarpeBaHWM, IBETHBIC PEAKIMU OEIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu oOpalIeHNy C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yNIbTaThI
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd Hu
(GbopMynHpOBaThH BHIBO/IbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO HH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOMIOJAaTh MpaBWJia SKOJIOTHYECKH IEeJIecO00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH JEATETBbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbS M
OKpY’Kalomie MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHSI HAa JKUBBIE OPTraHU3MBI
OTIpEeNIeNIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAsh cMbIca mokasatens [1JIK, mosicHsITh Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUs UX BPEIHOTO BO3JICHCTBUSA HAa OPraHU3M
YeJI0BEKa;

JUIE OOYYaIOIINXCsl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIs CJeNbIX M cAa0OBHIAMIMX OOy4aromMXCs: YMEHHE MCIIOJb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gpopmyi.

11 KJIACC

HpCI[MCTHBIe PE3YyJbTaTbl OCBOCHHA KYypCa «0611_18.5{ U HCOPraHUYCCKast XHUMUs»
OTpPAXKAIOT:
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c(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NIPAKTHUUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM Cpene;

BIQJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, WMOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEINETKA, TUIBI XMMHYECKHUX  PEAKLUH, PAaCTBOP,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JUCCOLUALHNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  pEaKklMM, XHUMHYECKOE pPAaBHOBECUE); TEOPUM U  3aKOHBI  (Teopus
JNEKTPOJIMTUYECKON aucconanuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXPaHEHHsI MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHMs DHEPTHU IPU XMMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXaluMe B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
(GopMysl BEIIECTB U YypPaBHEHUN XHUMHUYECKUX PEAKIUI, CHUCTEMAaTHUYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCICHNUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJSpHas, HMOHHas, METalJIMuyecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHBIE THAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 21eMeHTOB 1—4 nepunoaos Ileprnoanyeckoit cucteMbl XUMHYECKUX 371eMeHToB /1. U.
MeHzieneeBa, HCHONB3Ys TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX D3JIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucteMbl XMMHUYECKUX 31eMeHToB [[. .
Menneneena;
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c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIAcCOB, IOATBEPXkAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAY HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULUPOBATh XMMHUYECKHE DPEAKLUU I10 Pa3IUYHbIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrolux BEIECTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJHBIC
U COKpaIlléHHbIC YPaBHEHUS PEaKLMH MOHHOTO OOMEHa, YUYHThIBas YCIOBHs, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAaHOBHUTEIbHBIX
peakuuii HOCPEeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasn4HbIX (HAKTOPOB; XapakTep CMEIEHUs XUMHUYECKOrO0 PpaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (npunuui Jle larense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUYECKHE IPOLIECCHI, JIekKAIIUe B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOpPMHUPOBAHHOCTh
npezcTaBieHuit 00 OOIIMX HAayYHBIX NMPUHIMIAX U IKOJOTMYECKUX IMpodiieMax XMMHUYECKOIro
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCT YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAHUEM IIOHATHUS
«MaccoBasi JI0JIsl BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUHM Ta30B NPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa UM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOro 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJIb30BAHUS XUMUYECKON MOCYIAONU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MTPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznmoxeHue meEpoKcHIa BOJOPOAA B MPHUCYTCTBUHM KaTanu3aTopa, ONpPEIEICHHUE Cpebl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHNE 3KCIEPUMEHTAIbHbIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ysbTaThl XMMHYECKOTo 3KCIepUMEHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOIIUX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIHUIO,
MOJy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHMKauuu, VHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJI0/IaTh MpaBUja SKOJIOTMYECKH IeJIeco00pa3Horo
MOBE/IEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
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OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAas cMbica nokasarens [1JIK, mosicHaTs Ha mpumepax crocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEII0BEKA;

JUlsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL  CIIETBIX M CJHa0OBUAAIIMX OOYYaIOIUXCS: YMEHHUE HCIONb30BaTh pelbedHO-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanyecTBo yacoB
Ne i/ HaumeHoBaHue pa3jaesioB M TeM IPOrPaMMBbI VyeBnbie Kontpoabubie IlpakTuueckasi
qach padoThI 4acThb
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer opranndeckoit xumuu. Teopust CTpOECHUs OPraHUYECKUX
1.1 coenuHenuit A. M. bytnepoa 3 0 0
Htoro no pazneny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2 0 0
2.2 HenpenenbHble yrieBogopoibl: alIKEHbI, aJIKaUEHbI, ATKUHbI 6 0 1
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2 0 0
2.4 [TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB U HX TepepaboTKa 3 1 0
Htoro o pasneny 13
Paznen 3. Kuciopoacoaepaaiue opranndeckKue coeTuHeHust
3.1 Cruptel. @enon 3 0 0
3.2 Anbnerunsl. Kap6onossie kucinoThl. CiaoxHbIE 3(UPbI 7 0 1
3.3 VYriaeBoasl 3 2 0
Hroro no paszneny 13
Pa3nes 4. AzoTcoaepskaiue OpraHu4ecKue coeJuHeHHs
4.1 AmuHbl. AMUHOKHCIOTBL benku 3 0 ‘ 0
Hroro 1o pasueny 3
Paspnen S. BeicokoMoJIeKy IsIpHbIE COeIMHECHUS
5.1 [Tmactmaccel. Kayaykn. BomokHa 2 0 ‘ 0
Wroro no pazueny 2
OBLIEE KOJIMYECTBO YACOB I10 TPOT'PAMME 34 3 ‘ 2

IIpomeskyTOUHAs aTTecTALMS MPOBOAUTCS B ()OpMe ro0BOro OlleHUBAHMS 0€3 yueTa TeMaTHYeCKUX NIPOBEPOYHBIX PadoT.
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11 KJIACC
KounvecTBO 4acoB
Ne o/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Y4yeOHbIE Konrpoabnsie IIpakruueckas
4acebl padoThI 4acThb
Pa3znen 1. Teoperuueckue 0CHOBBI XUMUM
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuonnueckas 3 0 0
' CHCTeMa XMMHYECKHX 31eMeHTOB /. 1. MeHaeneeBa
1.2 XUMHUYECKUE PEAKIINU 6 0 0
1.3 Ctpoenue BemniecTBa. MHOrooOpasue BeIIeCTB 4 1
Wroro mo paszneny 13
Paspnen 2. Heopranmueckass xummst
2.1 Meraiibl 0
2.2 Hemeramnsr 1
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB 0
Uroro no pazneny 17
Paznen 3. Xumus 4 Xu3Hb
3.1 XuMus 1 )KU3Hb 4 0 0
Hroro no pazneny 4
34 2 3

OBILIEE KOJIMYECTBO YACOB 110 TIPOTPAMME

IIpomexyTouyHas aTrecTanyus NPOBOAUTCA B opMe roJ0BOro OLeHUBAHMA 0e3 y4eTa TeMaTH4YeCKHX NPOBEPOYHBIX paldoT.
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IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMUBbI
10 KJTACC

Kon
NMpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHero
001ero oopazoBaHus

1

Teopernueckre OCHOBBI OPraHUYECKOW XUMHH

11

1.2

1.3

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOH KAapTHHBI MHUpA, POJIH
XUMHHU B MIO3HAHUM SIBJICHUN NPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI JUYHOCTH, €€ (PYHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOIUMOM JAJsl PELIeHUsl MPAKTUYECKUX 3a7ady U HKOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHON cpene

Brnanenue cucteMol XUMMYECKMX 3HAaHUHM, KOTOpas BKJIIOYAET: OCHOBOINOJIAralollue MOHATHS (MOJIEKyIa,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATENIBHOCTh, CTEIIEHb OKHUCJICHHUS, XUMHUYECKas CBsA3b, MOJIb, MOJISIpHAas Macca,
MOJIIPHBIA 00BEM, YIIIEPOJHBIN CKENeT, (YyHKIMOHANbHAS TPYINa, paAuKal, U30MEpUsl, U30MEPbl, TOMOJIOTUYECKHUIT
psizl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOA- M a30TCOJEpIKAILINE COCTUHEHUs, ONOIOTUUYECKN aKTHBHbBIE BELIECTBA
(YraeBosl, )KUpPBI, OEIKH), MOHOMED, TIOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHNS); TEOPUU U
3aKOHBI (TeopHsi XHMHUYECKOTro CTpoeHHs opraHuyeckux BemiectB A.M. BbyrtnepoBa), 3akoHOMepHOCTH,
CUMBOJINYECKUHN SI3bIK XUMHUH, (DaKTOJOTMUECKHE CBEACHMSI O CBOMCTBaX, COCTaBe, MOJTYYeHHMM U Oe30macHOM
UCITOJIb30BaHUM BaKHEHIINX HEOPraHUYECKUX U OPraHMYECKUX BELIECTB B OBITY W MPAKTUYECKOH JAEATENbHOCTH
4esI0BeKa

ChopMupOBaHHOCTH YMEHHMH BBISBIATH XapaKTE€pHblE NPU3HAKK TOHATHH, YCTaHABIMBAaTh HX B3aUMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIOIIME IOHSATHS IPH ONUCAHWU COCTAaBa, CTPOEHUS W IPEBPAICHHN OPraHMYECKUX

COECTMHEHUN

14

c(OpMHUPOBAHHOCTh YMEHHMI HCIHOJB30BaTh XWMHUYECKYIO CHUMBOJIUKY JJIS COCTAaBJICHUS MOJIEKYJISAPHBIX H
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1.5

CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (HOPMYIT OpraHNYeCKUX BEIIECTB U YPAaBHEHUN XMMHUYECKUX PEAKIIH,
W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKHUX BEIIECTB JJIsl MIUTKOCTPALMU X XUMMUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUA

CdopMupoBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAAIC)KHOCTh U3YUEHHBIX OPraHMYECKUX BEIIECTB 110 UX COCTaBy U
CTPOCHHUIO K ONpeneNéHHOMY Kiaccy (Tpylie) COoequHEHHH (yriaeBOJOpPOMAbI, KHUCIOPOA M a30TCOJEpIKallue

COCAMHCHUA, BBICOKOMOJICKYJIAPHBIC COGZ[I/IHGHI/ISI), JaBaTb MM Ha3BaHUA II0 CHCTEMaTHYCCKOI HOMCHKIJIATypE

(IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUS OINMPEACTIATh BHJIBI XMMHUYECKON CBSI3U B OPTraHUYECKHX COCAMHCHUAX (OJUHAPHBIC H

KpaTHBIC)

1.6

ChopMupoBaHHOCTH YMEHUS MPUMEHSTH: MOJOXKEHUS TEOPUU CTPOSHHs OpraHuYeckux BemecTB A.M. Byrtmeposa

JJIsA O0OBSICHEHUS 3aBUCHMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHHA; 3dKOH COXPaHCHHUA MACChI BEIICCTB

VYrnesopopoasl. Kucnoponcoaepxkaiiue M a3zoTcoepikalliie OpraHMYecKHe COeIMHEHHs. BbICOKOMOJeKyspHbIE

COCOAUHCHUA

2.1

2.2

C(I)OpMI/IpOBaHHOCTL YMeHI/Iﬁ MNPpUBOAUTE TPUBUAJIBHBIC HA3BAHUA OTACIBHBIX OPraHUYCCKHUX BCHICCTB (BTI/IJ'IeH,
MMPOMNWJICH, allCTHIICH, 3THJICHIJIMKOJIb, TJIULCPHH, (I)eHOJ'I, (I)OpMaJ'IBI[eFI/II[, afeTaJibJAeruJi, MypaBbuHass KHUCJIOTa,

YKCyCHas KHMCJIOTaA, OJICMHOBAs KUCJI0TA, CTCapUHOBAA KUCJI0TAa, I''IFOKO34a, ¢)pyI<T03a, KpaxmaJi, HEeJIIr0J1034a, FJ'II/IIII/IH)

CdopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBNYECKUE H XUMHUYECKHE CBONCTBA TUIMUYHBIX
HpeJICTaBI/ITeHefI pa3.]'H/I‘-IHI)IX KJIAaCCOB OpFaHquCKHX BCIIIECTB (MeTaH, O9TaH, 3THJICH, HpOHI/IJ'IeH, allCTHIJICH,
OyramueH-1,3, MmetunOyraauen-1,3, 6€H307, METaHOJ, TAHOJI, STUJICHTJIUKOJb, TJIUIEPUH, (DEHON, areTalbIerul,

MypaBbUHAsd U YKCYCHAd KUCJIOTHI, I'NIIOK034a, Kpaxmall, [ICJIII0JI03a, AMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(bOpMI/IpOBaHHOCTL YMCHHA WUIKIOCTPUPOBATD T'CHCTUYCCKYHO CBA3b MCKAY THIIMYHBIMHA TIPEACTABUTCIAMU
Pa3JIMYHBIX KJIACCOB OpPTraHUYCCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XHMHUYCCKHUX pCaKHI/Iﬁ C

HCITOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT

2.4

ChopMupOBaHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPhs (HE(Th, MPHUPOIHBIA Ta3,
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yroJib), CHOCOOBI UX MEPepadOTKH U MPAKTUIECKOE TPUMEHEHHE TIPOTYKTOB IIepepadoTKU

XUMHS U KU3Hb. PacuyéThl

3.1

3.2

CdopMUpOBaHHOCTH YMECHHH BIIAJCTh CUCTEMOW 3HAHH 00 OCHOBHBIX METO/IaX HAYYHOT'O MTO3HAHUS, HCIIOIh3yEeMbIX
B XMMHHM TP H3YYCHMHM BEUIECTB U XHMHUYECKUX sIBICHUN (HaAOIIOJeHHe, HU3MEpeHHe, HKCIEPUMEHT,
MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBbIE XHUMHUYECKHE 3HAaHUS IS MPUHATUS PEUICHHH B KOHKPETHBIX

JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM
CdopmupoBaHHOCTh yMEHUN COOJIOJATh IMpaBHJIa IOJB30BAaHUS XHMHUYECKOH TOCYyI0oil u 1ab0paToOpHBIM
000pyI0BaHMEM, a TaKXe IMpaBuUiia OOpaIleHUs C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBIMOJTHEHUIO

71a00pPaTOPHBIX XUMUYECKHUX ONBITOB

3.3

ChopMupoBaHHOCTh YMEHHH IUIAHUPOBATH W BBITOIHATh XUMHUYECKHI SKCIEPUMEHT (TPEBPALICHUS OPTaHUYECKUX
BEILIECTB IIPY HArpEBAHMM, IOJIYYEHUE ITHWICHA W U3yYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMM OPTaHMYECKHUX
BEIIIECTB, J€HATypalus OEJIKOB MPH HarpeBaHUM, LIBETHBIE peakIMK OENKOB) B COOTBETCTBUHU C MPaBUIIAMH TEXHUKHU
0e30MacHOCTH NpHU OOpallleHHH C BellecTBaMU M Ja0OpaTOpPHBIM O0OPYIOBaHHEM; HPEICTABIATh Pe3yIbTaThl
XUMHUYECKOT0 KCIIEPUMEHTA B (JOpME 3allMCU YpPaBHEHUN COOTBETCTBYIOIIMX PeaKIUil 1 (OPMYyIUPOBATH BBIBOJIbBI

Ha OCHOBE 3TUX PE3Y/IbTAaTOB

3.4

3.5

3.6

ChopMHUPOBAaHHOCTP YMEHUM MPOBOJUTH BBIUMCICHUS MO XMMHYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOTHYECTBY OJHOTO M3 MCXOJHBIX

BELIECTB UJIU MPOAYKTOB PEAKIIUN)

ChopMupoBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XUMHUECKYIO HMH(POPMALMIO, TMOIYYaeMYI0 H3 pa3HBIX

HUCTOYHUKOB (CpeAcTBa MaccoBoi nH(popManuu, cetb IHTepHET U Apyrue)

CdopMupoBaHHOCTH YMEHUN COONIOAATH MPABHIIA SKOJOTHYECKH 11e71eco00pa3HOro MOBEACHHS B OBITY U TPYIOBOM
JEATETLHOCTH B IIEJIAX COXPAHEHHUsSI CBOETO 37I0POBbSI U OKPYKAIOIIECH MPUPOIHON Cpebl, 0OCO3HABATh OMACHOCTH
BO3JICUCTBUSI HA KUBBIC OPTraHW3MBI OMPEIEIEHHBIX OPTaHMYECKUX BEIIECTB, MOHMMas cMbIca mokazatens [1/IK

(IpenieNbHO JOMYCTUMON KOHLIEHTPAIMH), MOSICHATh Ha MpUMepax CIocoObl YMEHBIIEHHUS W MPEIOTBPAILIECHUS HUX
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11 KITACC

BpPCAHOI'O BOSHeﬁCTBHH Ha OpraHu3M 4CJIOBCKa

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble mMpeAMeTHbIE Pe3yJabTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMBbI CPeHEro 0o11ero
o0pa3oBaHus

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

Brnanenue cucreMoii XUMHUYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOMOJAralONINe MOHATHS (XUMHYECKUN AJIEMEHT,
aToM, O3JIEKTPOHHas 00OJ0YKa aroma, S-, p-, O-3JIeKTpOHHBIE OPOMTAIM aTOMOB, HMOH, MOJICKYJa, BaJEHTHOCTb,
AJNIEKTPOOTPHUIIATETILHOCTD, CTEIEHb OKHCJICHMS, XMMHYECKas CBs3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIM OO0BEM,
KpUCTAININYCCKAsA pCHIéTKa, THUIIbI XUMHUYCCKUX peaKuHﬁ (OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II:HI:IC, 3K30- n
SHIOTEPMHUUECKUE, PEAKIIMM HWOHHOTO OOMEHa), pPacTBOp, JJIEKTPOJHUTHI, HEIEKTPOIUTHI, DIEKTPOIUTHIECKAsS
aucconuanursd, OKHCIIUTEIIb, BOCCTAHOBHUTCIIb, CKOPOCTH XUMHYECKOM PCaKIn, XUMHUYCCKOC paBHOBCCI/Ie); TCOPUU U
3aKOHBI (TEOpHUs ANIEKTPOJIUTHYECKON maucconuanuu, llepmomanueckuii 3akon .M. MenpeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3BIK XHMHUH, (DAKTOIOTHYECKHE CBEICHHS O CBOWMCTBaX, COCTaBe,
MONy4YeHUH M OE30MacHOM WCIOJIB30BAaHUHM BaXXHEWUIINX HEOPTraHWYECKUX BEIIECTB B OBITY W IMPAKTHUYECKOM
NeSITeIbHOCTH YeJIOBEKa

CdhopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTEpHbIE MPHU3HAKKM W B3aUMOCBSI3b M3YYCHHBIX MOHSTHUN, MPUMEHSTH
COOTBCTCTBYIOIIHUE IMOHATUA IPU OINHCAHHUU CTPOCHHUA U CBOICTB HCOPTraHNMYCCKUX BCHICCTB U HX npeBpameHI/Iﬁ;
BBIIBIISITE B3aMMOCBSA3L XUMHYECKHX 3HAHUU C MOHATHAMU H NpEaACTAaBICHUAMU JAPYIrUX CCTCCTBCHHOHAYYHBIX

npeaAMeETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMH ME€TOJaMH HAYYHOTI'O IIO3HAHUS BCIICCTB U XMMHNYCCKHUX SIBIICHHI (Ha6J'IIOI[eHI/I€, HU3MEPCHUC,

SKCIEPUMEHT, MOJCIUPOBAHNUE)
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C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ onpeacidaATh BAJICHTHOCTD U CTCIICHDb OKUCIICHUA XUMHUYCCKHUX 3JICMCHTOB B COCANMHCHUAX

1.4 Pa3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBA3M (KOBaJEHTHAs, HOHHAsI, METa/NInYecKasi, BOJOPO/IHAsI) B COCTUHEHUSIX,
THUI KPUCTAIUTMYECKON PelIETKH KOHKPETHOTO BEIleCcTBa (aTOMHAs!, MOJIEKYJIsIpHasi, HIOHHAs, METaJNInYecKas)
1.5 ChopmMupoBaHHOCTH YMEHUN OMPEENIATh XapaKTep Cpebl B BOJHBIX PACTBOPaX HEOPraHMUYECKUX COCAMHEHUN
ChopmupoBaHHOCTH YMEHUS KJIACCU(DUIIMPOBATH XUMUYECKHE PEAKIINH MO Pa3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY
1.6 pearupyomux BEIIeCTB, TCIIOBOMY 3P PEeKTy peakinu, N3MEHEHHIO CTCIICHEH OKUCIICHUS 3JIEMEHTOB, OOPATUMOCTH
peaKkIny, y4acTHIO KaTajin3aTopa)
17 CpopMUpPOBAaHHOCTh YMEHHH COCTaBISITh YpPABHEHUS PEAKIUN pPA3IUYHBIX TUIIOB, TOJIHBIE M COKpAIIEHHBIC
' ypaBHEHUS PEaKIMii HOHHOTO 0OMEHAa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIIA
CpopMUpPOBAaHHOCT, YMEHHH MPOBOAWTH PEAKIMH, IOATBEPXKIAIOIIME KA4eCTBEHHBIM COCTaB  PAa3IMYHBIX
1.8 HEOPraHUYECKHX BEIIECTB, PACIIO3HABAaTh OINBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEILECTB
19 ChopmupoBaHHOCTh YMEHHI pacKphIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBHUTEIBHBIX DPEAKIMI MOCPEICTBOM
' COCTaBJICHUS SJIEKTPOHHOTO OajaHca ITUX peakiuit
1.10 CdopmupoBaHHOCTH YMEHU 00BACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiluu OT Pa3IuyHbIX (GaKTOPOB
111 ChopmupoBaHHOCTH YMEHHI OOBSICHITH XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCMOCTH OT BHEIITHETO
. BozaeictBus (mpunuun Jle [larense)
2 OO0mas u HeopraHu4decKasi XUMHUs
51 CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIcH [lepuonnyeckoro 3akoHa /.M. MeHaeneeBa u JeMOHCTPHPOBATH €TO
' CHUCTEMATU3HUPYIONTYI0, OOBICHUTEIBHYIO U MPOTHOCTUYECKYIO (D YHKITH
ChopMHUpPOBAaHHOCT, YMEHHM XapaKTEPHU30BaTh DJJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKHUX dJeMEHTOB 1-4
59 nepuoioB [lepromndeckoit cucrembl xuMuueckux anmemeHToB JI.M. MenpaenceBa, MCIonab3yss MOHATHSA «S-, P-, O-

QJICKTPOHHBIC Op61/ITaJII/I)), (QHCPIreTUICCKHUEC YPOBHUY, OOBSCHATH 3aKOHOMCPHOCTHU U3MCHCHHA CBOMCTB XMMHUYECCKHUX

JJIEMEHTOB M UX COCAMHEHUM IO mepuogam M rpynnam llepuogmdeckoit cucremsl XMMHUYECKUX nemeHToB [I.H.
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Menpeneena

2.3

CdhopmupoBaHHOCTH YMEHHI XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUIECKHE CBOWCTBA HEOPTaHUYCCKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE NEHETHYECKOM CBS3U MEXAY HEOPraHMYECKHUMHU BELIECTBAMU C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

2.4

2.5

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHAaBJIMBAaTh IIPHUHAMJIC)KHOCTE HCOPraHUYCCKUX BCHICCTB II0 HUX COCTABY K
OHpeI[eJ'IéHHOMy KJIaccy (rpynne) COG,Z[I/IHGHPIP'I (HpOCTBIC BCIICCTBA — MCTAJIJIbI 1 HEMCTAJIJIbl, OKCHAbl, OCHOBAaHU:,

KHUCJIOTHI, aM()OTEpHBIE TUAPOKCH/IBI, COJIH)

CchopMupOBaHHOCTb YMEHMH HCIHOJIB30BATh XMMUYECKYI0 CHUMBOJMKY JUIs COCTaBI€HHUS (OpMyN BEIIECTB U
YpaBHEHHH XUMHUYECKUX peakuui, cucremarnyeckyto HomeHkinatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTEIBHBIX
HEOpPraHUYECKUX BELIECTB (yrapHblid ra3, yrieKUciblii ra3, aMMHaK, raméHasi U3BeCThb, HeraléHasi U3BeCTb, TUThEBast

cojia, MUPUT U JPYyTHE)

2.6

2.7

CpopMUpOBaHHOCTH YMEHUHN XapaKTEPU30BaATh (OMUCKHIBAThH) 00IMEe XUMUYECKUE CBOMCTBA HEOPTAHUUECKHUX BEIECTB
pPa3IMYHBIX KJIacCOB, MOJATBEPKAATh CYIIECTBOBAHUE N€HETUUYECKON CBSI3U MEXYy HEOPraHWYECKHMMH BEIECTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHHfI

CchopMupoBaHHOCTb yYMEHHUH IUIAHUPOBATb U BBHIMOJHATE XUMHUYECKHI HKCHEPUMEHT (pas3liokeHUEe MEepOKCHIa
BOJIOPOa B NPUCYTCTBUHU KaTalM3aTopa, ONpEAETICHHE Cpelbl PacTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAILHOTO
WHIUKATOpa, BIMSHUE pa3IMYHBIX (DAaKTOPOB HAa CKOPOCTb XMMMUYECKOM peakIuH, peakuud HOHHOro oOMeHa,
KayecTBEHHbIE pEaKUMW Ha Cyibdar-, KapOOHAT- U XJIOPHA-aHHOHBI, Ha KaTHMOH AaMMOHHs, pelleHHe
SKCHEPUMEHTANbHBIX 33Jau mo TemMaMm «Metamisl» U «Hemeramnsl») B COOTBETCTBHM C MpPaBUJIAMHU TEXHUKU
Oe3omacHOCTH TpH OOpallleHuu C BEHIeCTBAMM U JIaOOpaTOpHBIM O0OpYIOBaHUEM; MPEACTABIATH PE3YyIbTAaThI
XUMHUYECKOTO dKCIIEpUMeEHTa B ()OpME 3alMCH YPABHEHUI COOTBETCTBYIOIIMX PEAKIUN U (OPMYITHUPOBATH BHIBOIBI HA

OCHOBC 3THX PE3YyJIbTATOB

2.8

ChopMHUpOBAaHHOCT, YMEHHH COONIOAATh TMpaBWa TOJIB30BAHUSA XHUMHUYECKOM ToCcyaod U J1abopaTopHBIM

OGOpy,Z[OBaHI/ICM, a TAKXKC IMpaBHJIa 06pa1ueHH;1 C BCHICCTBAMHU B COOTBCTCTBUH C MHCTPYKUUAMH IIO BBIITOJIHCHUIO
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1ab0PATOPHBIX XUMUYECKHX OIBITOB

2.9

ChopMupOBaHHOCTh YMEHHUH XapaKTEepPHU30BaTh XUMHUYECKHE MPOIECCHI, JIeXKAI[Me B OCHOBE IMPOMBIIIICHHOTO
MIOJTyYECHHUSI CEPHOM KHCIIOTHI, aMMHaKa, a Takke c(hopMUPOBAaHHOCTH MPEACTABICHUI 00 OOIIMX HAYYHBIX MPHHIUTIAX

1 5KOJOTHUYCCKUX npo6neMax XUMHUYCCKOT'O ITPpOU3BOJICTBA

3.1

XuMus 1 )KU3HB. Pacy€rsl

ChopMupOBaHHOCTh TPEACTABICHUI O XUMHUYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJIU
XMMUU B TMO3HAHUM SIBJIEHUIN NPUPOAbI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbl JINYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHMs] MPAKTUYECKHX 3aJad U JIKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K

CBOEMY 3[I0POBBIO U IIPUPOIHOM cpeie

3.2

3.3

ChopmupoBaHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpPMAILHIO, MOTYy4aeMyl U3 Pa3HBIX
HMCTOYHHUKOB (CpeJICTBA MAaCCOBOM KOMMYHUKAIUH, CETh IHTEpHET 1 npyrue)
CdopmupoBaHHOCTh YMEHHUI cOONIOAATh MpaBUila IKOJIOTUUYECKHU Le€1eco00pa3HOro MOBeIEHUs B ObITY U TPYIOBOM

ACATCIIbBHOCTU B LCJIAX COXPAHCHUA CBOCTO 300POBBA U oxpymalomeﬁ HpHpO,Z[HOfI CpCabl

3.4

3.5

Oco3HaBaTh ONACHOCTH BOSI[GI?ICTBHH Ha XUBBIC OPTraHHU3MbI OHpeHGHéHHHX B€IICCTB, ITIOHHMMasl CMBICJI IIOKa3aTCIIAd
HHK, MOSICHATL Ha IpUMEpax CITOCOOBI YMCHBIICHUS U MPCAOTBPAIICHUA UX BPECAHOTO BO3,[[CI>’ICTBH}I Ha OpraHu3M

YCJIO0BCKa

CdhopmupoBaHHOCTE YMEHUN TPOBOAUTH BBIUMCICHHSI C HCTOJIH30BAaHHUEM IOHSATHS «MAaccoBasl JIONisA BEIIECTBAa B
pacTBope», OOBEMHBIX OTHOIICHHWH Ta30B MPH XUMHUYECKMX PEAKIMSAX, MAcChl BEIIECTBA WM 00BbEMa Ta30B IO
M3BECTHOMY KOJHUYECTBY BEIIECTBA, MAcC€ WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO

B(b(i)CKTa PCaKi Ha OCHOBEC 3aKOHOB COXPAaHCHUS MACChl BEIICCTB, IPCBPAICHUSA U COXPAHCHUSA DOHCPTUU
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘lCCKI/IC OCHOBBI OpFaHHHGCKOﬁ XUMHNHU

11

1.2

Hpez[MeT OpFaHI/I‘leCKOfI XUMHH: €€ BO3HMKHOBCHHEC, Pa3BUTHC W 3HAYCHUC B
IIOJIYYCHHNH HOBBIX BCEIICCTB KW MaTCpHAJIOB. TCOpI/IH CTPOCHHUA OpPraHUYCCKUX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
CtpykrypHble (GOpMyIbl OpPraHMYeCKHX BellecTB. [oMonorusi, H30MepHsl.
XHUMH4YecKast CBA3L B OpraHn4Y€CKUX COCAWMHCHUAX — OJAUHAPHBIC U KPATHBIC CBA3H.

[IpencraBnenne o kIaccu(pUKauy OPraHMYECKUX BEIIECTB

1.3

Homenknarypa opraHm4eckux COEAMHEHHUH (CHUCTEMAaTHYecKas) U TpPUBHAJIbHBIE

Ha3BaHUS BaKHEUIITNX HpeILCTaBI/ITGHCﬁ KJIaCCOB OPraHMYCCKHX BCHICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH — IpOoCTeHInne
IPEJCTaBUTENIN AIKaHOB: (U3MYECKMEe U XMMHUYECKHE CBOMcTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXJCHUC B IPUPOJAL, IMOJTYYCHHUE U IPUMCHCHUC

AJKEeHBI: COCTaB U CTPOCHHME, TOMOJIOTMUYECKUH psAl. OTUIEH W IPONWIEH —
MPOCTEHIINE MPEICTABUTENN aAJKEHOB: (HU3MYECKHME U XHMHUYECKHE CBOICTBa
(peakuuyu  TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THUApATAllMM, OKHUCIEHUS H

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: OyramueH-1,3 wu wmerunOyraauen-1,3: cTpoeHue, BakHEWIINeE
XMMHYECKHe CBOWCTBa (peakuusi nosuMmepusanuu). IlodydyeHue CHHTETHYECKOTO
Kay4yKa U pe3UHbI

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psAl. ALETHIEH —
NPOCTEHIIMIA MpeACTaBUTENb AalKWHOB: COCTaB, CTpOEHHE, (u3HUYecKHe |
XUMHUYECKHE CBOMCTBa (peakUuy THAPUPOBAHUS, TajJOreHUpPOBAHUS, THIpaTaluy,

TOpPEHMSI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apensl. ben3oun: coctaB, ctpoeHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), MOJIyUYCHHE W NpUMEHEeHHe. Toilyol: cocTas,
CTpoeHHe, (U3MYECKHe M XHMHUYECKHE CBOWMCTBA (pEaklMy TaJOreHUPOBAHUS U

HUTPOBaHUs), MOJy4YeHHE M TNpUMEHEHHe. TOKCHYHOCTh apeHoB. ['eHeTmyeckas
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CBA3b MCXKAY YITICBOAOPOJaMH, ITPUHAJICKAIIMMH K Pa3JIMYHbIM KJIaCCaM

2.6

[TpupoHble UCTOYHHUKH YTIIEeBOAOPOAOB. [IpHponHbIid ra3 U MOMyTHBIE HEQTSIHBIC
razel. Hedte u e€ mpoucxoxnaenue. CrocoObl mepepaboTku He(dTH: TEperoHka,
KPEKUHI (T€pMUYECKMH, KaTaauThdyeckuit), nuponus. [IpoaykTel mnepepaboTKu
He(TH, UX IPUMEHEHHE B NPOMBIIIJICHHOCTH W B ObiTy. KameHHbIH yroinp u

MPOAYKTHI €ro mepepaboTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenenpHBIE OTHOATOMHBIC CIIUPTHI. METaHONI U 3TAHOJ: CTPOCHUE, PUINICCKUE H
XUMHYECKHE CBOWCTBA (PEaKIMU ¢ aKTUBHBIMH METAJUIAMH, TaJOre€HOBOIOPOIAMH,
TOpPEeHUE), TpPUMEHEHHE. BoOIOpOIHBIC CBS3M MEXIYy MOJIEKYJIaMH CIIUPTOB.
JlelicTBUE METaHOJIA W 3TaHOJA HA OPraHU3M YeJOBeKa. MHOTr0aTOMHBIC CIUPTHI
OTWICHIJIMKONb W TIUIEPHUH: CTPOSHUE, (U3NYCCKUE M XUMHUYCCKUE CBOWMCTBA
(B3auMoJIeliCcTBHE CO IICJIIOYHBIMH METAJUIAaMH, KA4eCTBCHHAs peaknus Ha
MHOIOATOMHBIC ~CIUPTHI). JleHcTBHE Ha OpraHW3M 4eJjoBeka. [IpumeHeHue
TJIMIECPUHA U ATUJICHTIIMKOJIS

®deHoI: cTpOeHHE MOJICKYJIbI, (PU3UUECKUE U XMMUYECKHUE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne GeHona

Anpnerunpl U KeToHbl. DopMaibAerul, aleTaabJCTHl: CTPOeHHE, (PHU3MUECKUEe U

XHMHYCCKHE CBOMCTBA (peaKum/I OKHCJICHHA M BOCCTAHOBJICHHUS, KAa4CCTBCHHBIC

peaxuun), noJy4eHrue u NpuMeHeHue

3.4

3.5

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHl. MypaBbUHAasT U yKCyCHas
KHCIIOTBI: CTPOEHUE, (PU3NYECKHEe U XMMHUYECKHE CBOICTBa (CBOICTBa, oOuiue s
KJ1acca KUCIIOT, peakius dTepupuKaym), moaydeHue u npuMeHerne. CreapuHoBast
Y OJIEMHOBAs KUCJIOThI KakK MPeICTaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak

COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEEe JCHCTBIE
Crnoxnbie 3QUPHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHCJIOT. ['MIPOIU3 CIOMKHBIX

a¢upoB. Kupsl. I'maponus sxkupos. [Ipumenenue xupoB. buosornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTtaB, KiaccupUKalMs YyriIeBOJOB (MOHO-, TU- U TOJMCAXaPHJIbI).
I'moko3a — mpocTeWIMii MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
du3nuecKkne U XMMHYECKHE CBOWCTBa (B3ammojeiicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHEe aMMHUAYHBbIM PacTBOpoM okcua cepedpa(l), BocctaHoBieHre, OposKkeHHe
TJIIOKO3bl), HAaXOXJIEHWE B TMpHUPOAE, TpUMEHEHHe, OuoJIoTHUYecKass poJb.

DOoTOCHHTES. quy1(TO3a KaK H30MCp TJIFOKO3BI. KanMaJ'I 1 IOCIK0JI03a KakK
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npupoaHbie nonuMepsl. CTpoeHue Kpaxmajga M LEeUIoJ03bl. Pu3ndeckue Hu

XHMHYECKHE CBOMCTBA KpaxmaJia (I‘I/I,I[pOJ'II/IB, KauCCTBCHHAs pCaKIusA C I/IOI[OM)

A30Tcozlep>1<amne OpPraHNn4€CKUeC COCANHCHUA

4.1

4.2

AMUHOKHUCIOTEL Kak am¢oTepHble OpraHUYecKue coenuHeHus. Punveckue Hu
XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpumepe rmuuHa). buonoruueckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl
benku xak npupoaHbIe BEICOKOMOJIEKYIISIpHBIE coequHeHMs. [lepBuynas, BTopu4Has
U TpeTUYHas CTPYKTypa OenIKoB. XUMHUYECKHE CBOWCTBAa OEJIKOB: THIPOJIU3,

ACHATypalursid, Ka4CCTBCHHBIC PCAKIINU Ha Oenku

BrIcOKOMONIEKYIISIpHBIE COETMHEHUS

5.1

5.2

OCHOBHBIC MOHATHSA XUMHU BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁZ MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJUMCEpHU3AllUN, CPEAHASA MOJICKYJISAPpHAA
macca. (OcHOBHEBIE METOAbl CHHTE3a BBICOKOMOJICKYJIISAPHBIX COCI[I/IHGHI/Iﬁ -

MOJIMMEPU3ALUS U ITOJIMKOHICHCALIHS
OKCIIEpUMEHTAJIBHBIE ~ METOJABl  M3YYEHHUs BEIUECTB M WX IPEBpALICHUI:
O3HaKOMJIEHHE C 00pa3lamMH MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4dyKa U pC3UHbL

11 KUIIACC

Kon
1

11

1.2

1.3

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

TeopeTnueckre OCHOBBI XUMUHU

XUMHYECKUN 31eMeHT. AToM. Sapo aToma, M30TOMBL. DIEKTPOHHAs 000JIOYKa.
DHepreTUyYecKre ypPOBHHU, MOAYPOBHH. ATOMHBIC OpOHMTa M, S-, P-, O-3JEMEHTHI.
Oco0eHHOCTH pacIpelesieH!s] 3JEKTPOHOB MO OpOMTaIsIM B aToMax 3JIEMEHTOB

MEPBLIX IleT]’:;I]f)éX Nepruoaos. 3J'IeKTpOHHa$[ KOH(l)I/II‘ypaI_II/IH aTOMOB

Ilepuoanueckuii 3akoH U Ilepuoanueckas cucrema XUMUYECKUX 3yemMeHTOB J[.U.
MenneneeBa. CBsi3p mnepuoauueckoro 3akoHa u Ilepmoanueckoil cucTeMbl
xuMuueckux aneMmeHToB JI.JMI. MeHneneeBa ¢ COBpPEMEHHOW TEOpHEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHYECKHX DSJIEMEHTOB H
o0pa3yeMbIX HUMH TPOCTBIX M CIOXHBIX BEIIECTB IO TPYINaM M IepHoJaM.

3HauecHUE NEpUOANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

CTpOCHI/IC BellleCTBA. XUMHYECKas CBI3b. BHIbI XMMHUUECKOHN CBSI3HU (KOBaJ'IeHTHa}I




33

14

1.5

HEMOoJISIpHAsl W TOJsIpHasi, UOHHAsA, MeTauinyeckas). MIoHbI: KaTHUOHBI U AHHOHBI.
Mexanusmbl 00pa30BaHUsS KOBAJEHTHOHM XHUMHUYECKOW CBsI3M (OOMEHHBIM U

JIOHOPHO-aKIETITOPHBIN). BogopoaHast cBs3b
BaneHTHOCTB. DieKTpooTpuIaTeIbHOCTh. CTENEHb OKUCICHUS

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT THUIIA KPUCTAIUIMYECKOW pemi€TKU. [IoHATHE O TUCHEPCHBIX CHUCTEMAX.

HctuHHBIC N KOJUIOWOHBIE PACTBOPBLI. MaccoBas A0JI1 BEIIECTBA B paCTBOPEC

1.6

Knaccudukanus HeopraHuueckux coequHeHUd. HomeHKiaTypa HEOpraHMYeCKHX

BCIICCTB

1.7

1.8

1.9

1.10

Xumunueckas peakius. Kinaccuukanus XMMHUUECKUX PEAKIMI B HEOPraHUYECKON 1
OpPraHMYECKONM XMMHHU. 3aKOH COXPAHEHMsI MACChl BEIECTB, 3aKOH COXPAHEHMS U

MPEBpAIICHHS SHEPTUU IPU XUMHUECKHUX PEaKIMIX
CkopocThb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

O6paTI/IMBIe pE€aKnuu. XHUMHUECKOE PpaBHOBCCHC. cDa.KTOpLI, BIUAKOIIHNEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponuTHyeckas aucconmanus. CunpHble U cinalble 3nekTponuThl. Cpena
BOJIHBIX PacTBOPOB BELIECTB: KHCJAs, HEUTpaIbHAs, IIENOYHAs. Peaknum MOHHOIO

oOMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pCaKknuuun

Heopr AHNYCCKasad XUMHUA

2.1

Hemerannel. IlonoxeHne HemeTaaioB B Hepnozu/lqecxoﬁ CUCTEMEC XHMHNUYCCKHUX
JJICMCHTOB I[I/I MeHaeneeBa u 0COOEHHOCTHU CTPOCHUSA aTOMOB. duznueckue

CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAJJIOB (Ha IMpPUMEpEe KUCIOPOJa, CEpBl,

dbocdopa u yriaeposa)

2.2

2.3

XUMHYECKHE CBOWCTBA BAXKHEUIIWX HEMETAUIOB (TallOTEHOB, CEpbl, a30Ta,
docdhopa, yrimepoma U KpeMHHs)) M HX  COeAMHEHUH  (OKCHJOB,
KHUCTIOPOJICO/ICP)KALIIUX ~ KHCIOT, BOJOPOIHBIX  coeAnHeHuii). I[Ipumenenue

BaKHEHUIIINX HEMETAJIJIOB U UX COCAUHEHUI

Mertamibl. Ilonoxenue wmerammoB B Ilepuoguueckoll cHcTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHMS 3JIEKTPOHHBIX 000J0YEK
atoMoB MeTtayuioB. O0mme Qusnueckne cBoicTBa MeTauioB. CruiaBel METAJUIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJlJIOB
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2.4

2.5

3.1

XUMHYECKUE CBOWMCTBA BAXXHEHIIUX META/UIOB (HATPUM, KAIHM, KaJblUi, MarHuu,
QTIOMUHHMMA, [MHK, XPOM, JK€JIe30, MeAb) M HX coeauHeHuil. OOmue crmocoObl

MMOJIY4YCHUA MCTAJLJIOB. HpI/IMeHeHI/Ie MCTAIJIOB B 6HTy U TEXHUKEC
I'eHeTnyeckas CBSI3b HEOPraHNMYCCKUX BCINCCTB, IMPHHAICKAIINX K PaA3IMYHBIM
KJj1acCcaM

XUMHA U KU3Hb

Ponp xumMum B 00€CIICUEHMH JKOJOTHYECKOH, HDHEPreTHUYECKOW M IHIIEBOMN
0e30MacHOCTH, pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOAAaX IO3HAHMS

BCIICCTB U XUMHUYCCKUX peaKI_II/IfI

3.2

3.3

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHHIMIIAX TPOMBIIUICHHOTO TOTyYSHUS
BOKHEHIIMX BEHIECTB. YeENOBEK B MHPE BEIIECTB M MATEPUAJIOB: BaKHEHIIWE
CTPOUTEINIbHBIE MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuaibl, KpacKd, CTEKIIO,
KepamMuKa, MaTepuajibl [JIs DSJICKTPOHUKH, HAHOMATE€pUaJibl, OPTraHUYECKHE U

MUHEpPAJIbHBIE yI00pEHUS

XumHusi W 370pOBbE UEJOBEKa: TIpaBWja HCIOJB30BAHUA JIEKAPCTBEHHBIX
npenaparoB, mpaBuia 0€30MaCHOr0 UCIIOIb30BaHUS MIPENapaToB OBITOBOM XUMUU B

MMOBCEIHEBHOM KU3HU




