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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO Mpeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDepepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa30BaTeIbHBIC MPOIPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIE MOJOXKEHHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpINAIONIMM JTAallOM pPEANH3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOILIEH KyJIbTYpPHI
YeloBeKa, a TakKKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
IpUpOHON cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJarOIIMXCS Ha YPOBHE CPEAHETO
o0miero oO6pazoBaHusl CpelCTBaMH y4eOHOro mpeaMera «XUMHUsS», COJAepKaHUuE U MOCTPOCHUE
KOTOPOTO ONpEZENCHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CHEIM(PHUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
el ¥ MPUHIUIIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO0 pOJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIlleM MUpPE KaKk O €AWHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aUMOCBS3HU
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOnEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMOI YacTbi0 MHUPOBOH KYJIbTYphbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa M
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa Ha PEUIEHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKONW O€30MacHOCTH W
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOmIMMHM LENSIMM M HPUHLKIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepkanue npeamera «Xumus» (1011 kmacesl, 6a30BbI yPOBEHb U3YUECHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOJUMYIO UM ISt
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsrolmuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XUMHUU (C BKIIOUECHHEM
3HaHUU U3 oOuIel XMMHK) U OpraHu4eckod XuMuu. OopMUpOBaHUE JAHHOW CHCTEMbI 3HAHUMN
Opyd HM3Y4YEHUHU TMpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS] BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.



CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O0mmas 1 HeopraHudeckas
XUMHA» chopMUpOBaHa B NMPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YUYECHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIOKHBIX OMOJIOTHUECKM aKTHUBHBIX COEIMHEHHHA. B Kypce OpraHM4eckoil XUMHH MOJIy4aroT
pasBUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMHUYECKOH CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yrJOM 3peHHUs B mpeaMere «XHUMHus» 0a30BOT0 ypOBHS PacCMaTPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XUMHUsA» O00y4yaroIUMCs MIPEeOCTaBIsETCS BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX MO3UILIMM,
riy0Xe MOHATh UCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUS, HMMEIOIIUMU
KYJbTYpPOJOTHYECKHUI W TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAKEHHSI K IIPOLIECCY
TBOpPYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEeMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO ¥ MPUMEHSATh €€ Ul IMONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1ienom coaepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4eHHs OPUEHTHUPOBAHO Ha (OpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX KaK:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh PUPOIHBIX SBJICHUM IMyTEM 3KCIIEpUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM HKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHUs
DHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJIOTUHA U MaTepUaJIOB.

B mnumane pemenus 3amad BOCHHMTAHMS, Pa3BUTHS U COLMAIM3ALMKA  OOy4aromuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUH, UMEIOIINX
6a30Boe 3HaUEHHE JUISL pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PELIeHUs MpobieM, MOUCKa, aHau3a U
0o0paboTkn HHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
MCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B nmpakTtuke npenosaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep’KaTeNbHOU
XapaKTepUCTUKU IIeJiel M3y4deHHsl TpeAMeTa HampaBiIeHHEM IMEpPBOCTENEHHON 3HAYUMOCTU
TPaJUIMOHHO Tpu3Haércs (OPMHUPOBAHME OCHOB XHUMHUYECKOM HAyKHM Kak o00JacTH
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW MOAXOA K
OTIpe/IeNICHUIO 1eJIel 3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs IVIABHBIMHM LEJISAMHM HM3y4EHHUs IpeaMera «XHMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUM XHMHUH, OCBOEHHE $3bIKa HAaYyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX JUI TPUOOPETEHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOJIOACHHEM TMpaBui 0Oe3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a/J1a4y U3ydyeHus MpeamMera B
[IporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cucTeMe cpeaHero ooOmero oobpazoBanusa. CeroiHss B NpenojaBaHUM XHMHUU B OOJbIIEH
CTENEHH OTAAETCA NPEAINOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CoOJiepKaHusi oOyuyeHus,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIQJICIOIIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHATHLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
IPAKTUYECKUX 3ajau.

B cBs3u Cc 3TUM npu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHE
IPUOOPETAIOT TaKUeE 1IeJU U 331a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSIM JTUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHUIO TPAMOTHBIX PpEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

dbopMupoBaHue Yy O0OYYarOIIMXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMIA),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3JIMYHbIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpoliieM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX JJsI HPUOOPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXKe I OLIEHKH C
MO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE 3HAHUA 10 XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJIn3a yueOHON U Hay4yHO-TIONYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMupOBaHUE U pa3BUTHE Y OOYYAIOLIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO MBILIUICHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEIECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHHUCTUYECKOM HaIpaBiIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIL30BAaHNUs, IIONOJHEHNS JHEPreTHYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TAKXK€ MPUOOPETEHUS OIbITA UCIOIb30BAHUS MOTYYEHHBIX 3HAHUN JJISI TPUHATHS
IPaMOTHBIX PEIICHUN B CUTYaLlUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeaMeT «XHUMUsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI.



OO61iee yuCio YacoB, OTBEAEHHBIX ISl U3yUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henemo).

COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YeCKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NONOXKEeHUA. CTpyKTypHble (OpPMyJBI OpraHMYECKMX BellecTB. ['omosnorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHAJIBHBIE HAa3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHHE M ONHCAaHHE JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTABUTENIN aJKaHOB: (U3UYECKUE U XMMHUYECKHE CBOMCTBA (peakiUu 3aMElIeHUus U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllMM, OKUCIICHUS U TIOJMMEPU3AllUN ), TOIYyYeHHE U IPUMEHEHNE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN MPEJCTAaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NUYECKHNE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MUECKUE U XUMUUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHUpPoO8arus U HUMpOGanus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTIeBOAOPOAOB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHi, KaTamuTHYeCKHit), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyuiekiun «HedTte» u «Yromnb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XMMHYECKHE CBOWMCTBA (pEakUUU C AKTHMBHBIMHU METaJNIaMH, I'aJIOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BoropoiHble cBA3M MeX 1y MOJIEKyJaMU ClUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIETOYHBIMUA METAJNIAMU, KAUYECTBEHHAsl peaklus Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

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

Anbnerugpl M kemonvl. DopManbIeruj, aueTadbAErH]l: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE pEAKIIMH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpO€HUuEe, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, 00LIME [l Kjlacca KUCIIOT, peaKusl
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3GUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I 'MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYraeBoJpl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHE U XMUMHUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXAEHHE B IPUPOJIE,
npUMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykro3a Kak U30Mep IIIOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
dusnueckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHUI: NpOBEACHUE,
HaOJroIeHHe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), HpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAKIMHU IO M3BECTHBIM Macce, O00bEMY, KOJIUUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha npumepe IuuuHa). buonornueckoe 3HaueHHe
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHble BBICOKOMOJEKYJSIpHBbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONN3, JAeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKCcrepuMEeHTaJIbHbIE METOJIbl U3YU€HHUs BEIIECTB U UX MPEeBpALEHHI: HaOIoJIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokoMo/IeKyIsIpHBIC COCIUHEHHUS



OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMeEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3ALNU, CPEAHsAS MOJIeKylsapHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHICHCAIIUS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUNA: 03HAKOMIICHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EepUOJUYHOCTh, HAOIIOJCHNE, H3MEpPEeHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHOJOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIEBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHoNOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATIHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKApCTBEHHBIE U KOCMETHYECKHE MPETapaThbl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0OCHOBbI XUMHHU

XuMHUeCKul »3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMaxX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHQUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHUYECKUX dieMeHTOB [JI. U
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIbl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuIMuyeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJEHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPLI. MaccoBas 1ot
BEILIECTBA B paCTBOPE.

Knaccugukanuss Heopranuueckux coequHeHuil. HomeHknatypa HeopraHMYecKHX
BEIECTB. |'€eHeTnueckas CBsS3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOPraHMYeCcKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBpAILECHUS
SHEPTUHU NIPU XUMUYECKUX PEAKIUIX.



CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3UyHbIX (akTopoB. OOpaTHUMBIC pEaKIUH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONIME HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpuniun Jle [larensbe.

OnexrponuTrueckas auccoruanus. CuibHble W cladblie 31eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCNEpUMEHTANIbHBIE METO/bl M3Y4YEHUs BEIIECTB M WX IPEBpALCHHUI: JEMOHCTpaLIMs
tabnui «llepuoguyeckas cucrema xumuueckux snemeHToB [[. U. MengeneeBay, usydeHue
MoOJeNIeld KPUCTAUIMUECKHX PEmETOK, HAOMI0JeHHe ¢ ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OmnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM TTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUeCKHEe CBOMCTBa
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxenne meraiioB B [lepruoauueckord CUCTEME XMMHYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUIN
METaJIJIOB.

XVMUYEeCKHE CBOMCTBA BaXKHEMIIMX METAIJIOB (HATpUM, Kajuii, KanblMid, MarHui,
ITIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/7a4, HaONIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMHM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérer maccel BemiecTBa WM 00BbEMA Ta30B MO HM3BECTHOMY KOJMWYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00ecTIeUeHHH SKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€301MacHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TONyYeHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEPHAOB: BaXHEHIINE CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl I DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMUsS U 3[I0POBbE YEJIOBEKA: MpaBWJia HMCIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOTO MCIOIh30BaHUS MPENapaToB OLITOBOM XUMUU B TIOBCETHEBHOM JKU3HH.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYEeCKON XUMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HMOHATHH,
TaK U MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAyYHbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIINPOBAHUE, U3MEPEHHUE, SBIICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
paZlOaKTUBHOCTb, MOJIEKYJIa, SHEPI€TUUYECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BELECTBA, GU3NUYECKHUE BEJIMUMHBI U €AUMHUIIBI X U3MEPEHHsI, CKOPOCTb.

Buonorusi: knerka, opraHm3M, SKOcHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHYECKas IIPOMBIIIJICHHOCTD, METaJTyprus, IIPOU3BOJCTBO
CTPOUTEIIBbHBIX MaTepHUaJIoOB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NUIIEBAs
IPOMBIIIJICHHOCTb, (papMalleBTUYECKass HNPOMBIIUICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnapaTroB, MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, IEKTPOHHAsS IPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XMUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYy4aroIIMMUCS
IpoTpaMM CpPeAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOTPaMM CPEAHEr0 O0IIEero 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MTOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMUYHOCTHBIX
pe3yslbTaTOB OCBOCHMS IHpeaMmeTa «XHUMHs» Ha YpPOBHE CpeIHero ooOimero o0pa3oBaHUA
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLINE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XHMHUYECKOIO
o0pa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl W CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HECHHBIE IIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MpenMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yuyeOHOIl M BOCIUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUM C T'YMaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH U TNPaBUIAMHU MOBEICHMS,
CIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH O0YYaIOLIHXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxkaroT c(HOpMUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYyYaloIMXCs M0 pealu3aluu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUS



OCO3HaHHUA 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMAax M IpaBUiIaX MEXKJIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI JPYTHX
MIPH aHAJIM3E Pa3INIHBIX BHJIOB YUYCOHOH JEATEILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJICAMI0 OTEHYECTBEHHOM
XUMUU;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yJbTaT MJIMTENbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHHM U TOCIEAYIOUIEM aHAJIN3E
nH(OpMaIK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHUPYICh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJEHHWE W TOCTYIKH CBOMX TOBApPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIECTBUM 3TUX MIOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0€30MacHOro OOpalleHUs] ¢ BEUIeCTBAMH B OBITY, MMOBCEAHEBHOU
JKU3HHU U B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJS,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLMUAIBbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHUIO MPOQECCUil pa3audHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTataM TPYI0BOH ACSATEIHHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymieir mpodeccnu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEelH 00IIIeCcTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMYECKH TIeNIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIIeM, BIMSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIB30BAHUS TOCTHIKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
ParMOHAIBHOTO MPUPOIONIOIH30BAHNS,



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYyJIbTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO NPEACTABICHUS 00 OKpYyXKaroIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUM JJIsl COBPEMEHHOM LMBMIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0a3zbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH IT100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBOH,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METOJNOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMI,
yYMEHHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO NTOJIYYE€HHUSl JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS JUJISL PEILIeHUs Tpo0iieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATEIbCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHMM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax mpodeccHoHaTbHON
JESATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCHHUS YYEOHOTO MpenMeTa «XUMHUsS») Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMbIe 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHble TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoLEecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHE);

YHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00yYaroIuxcs;

CIIOCOOHOCTh ~ OOy4arolIUXCsl  HMCIOJb30BaTh  OCBOEHHBIE  MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMH y4eOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMU JIEHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:



1) 6a3oBble JJOrMYecKHUe AelCTBHS:

CaMOCTOSITENIbHO  (POPMYNMPOBaTh M aKTYaJIM3HpPOBATh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUHM HX JOCTUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MPHU3HAKKM IOHATUH W yCTAaHABIMBaTh HX B3aUMOCBA3b, MCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMUHU CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPeoOpa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU PEmIeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

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

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIEHO C(hOpPMYyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIOJaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENLHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3INYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynHpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHblE METO/Abl NpH IOUCKEe M OTOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY IpeiCTaBiIeHUs HWHPOpMALUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OgiaeHHe yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU IMPEUIOKEHUS OTHOCHUTEIBHO BBIOJHEHHS
MPEI0KEHHOM 3a/1a4u;



BBICTYIIaTh C IPE3EHTALMEH PE3yJIbTaTOB MO3HABATEIBLHOW AEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATH CBOKO IIO3HABATEIBHYIO ICSITEIBHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
IpeylaraéMblii alrOpUTM JIEHCTBUH NPU BBIOJHEHUH YYE€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee F3(PPEKTUBHBIN CIIOCOO MX PEIICHHUS C YYETOM MOJIyYE€HHUS] HOBBIX 3HAHHUN O
BEUICCTBAX U XUMHUUYECKUX PEaKLUsAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEM JEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XUMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KHCIOPOA U a30TCOJEPKALINE COCAUHEHUS, MOHOMED, TMOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXKalllue B OCHOBE MOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE MPU3HAKHU MMOHATUHN, YCTaHABINBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHON) (OopMys OpraHMuecKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIUU MX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh NPUHAIJIECKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpXAllde  COCIUHEHHs, BBICOKOMOJIEKYISIpPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHsS o cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
NPUBOAUTH TPUBHAJIbHBIE HA3BaHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITHIIEH, MPOIHIIEH,
aleTUJIEH, STWICHIVIMKOJb, TJIULEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbl XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BemecTB A. M. byriepoBa st 00bsSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHX BEIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramguen-1,3, Oensodn,
METaHOJ, ITAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (PEHOJ, aleTalbJIeru], MypaBbUHAs U YKCYCHas
KHUCJIOTBI, TJIIOKO3a, KpaxMmaj, IeII0JI03a, aMUHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HHMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEaKIHH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCIICHUS 110 XUMHUYECKUM ypPaBHEHUSM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUSI ISl IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOITHEHUIO JIAOOPATOPHBIX XUMUYCCKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpaleHus OPraHuIeCKUX BEIISCTB MPH HArPEBAaHUU, MOJyYEHUE ITHIICHA U U3YYCHHE €T0
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKOB Mpu
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHMJIAMH TEXHHKH 0€30MaCHOCTH
npu OOpallleHUuU C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3aliuCh YPaBHCHHU COOTBETCTBYIONIUX PEAKIUH U
(dbopMyITUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYyTrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOAATh TMpaBUiia IKOJOTHYECKH IIEIeCO00pa3HOro
MOBECHUA B OBITY M TPYIOBOM NEATENHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/0POBBS U
OKPY’KaIOIIeH MPUPOHON Cpebl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPTaHU3MBbI
OmpeAeNnEéHHBIX OPraHMYeCKUX BEIUIECTB, MOHMMas cMbicn mokaszarens [I/IK, moscHaTh Ha
nmpuMepax CcrocoObl YMEHBIICHHS M TPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeNOBEKa;

JUTSE OOYYAFOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBSI: YMEHHE NPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIEMbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOYCUHYIO cucTeMy obo3HaueHwuit JI. bpaiins ams 3anucu XuMudeckux GopMyiL.

11 KIIACC
[IpenmeTHble pe3ynbTaThl OCBOEHHMSI Kypca «OOmas M HeopraHudeckas XUMHs
OTPAXKAIOT:
c(hOpMUPOBAHHOCTh TPEJCTABIECHUNA: O XWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUW SIBICHHUA TPUPOILI, B (POPMUPOBAHUU



MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT TPAKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3I0POBBIO U IPUPOJIHON CpenE;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHSTHS (XMMHYECKHUIl DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHCIICHMsI, XMMHYECKas CBs3b (KOBAJEHTHAs, MOHHAs, MeETAJUIMYecKas, BOJIOPOJHAs),
KpUCTAJTIMYECKAss  PEIIETKA, TUIIBI XMMHWYECKUX  PEaKLuil, pacTBOp, 3JIEKTPOJUTHI,
HERJIEKTPOJIUTBI, JICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKklMM, XUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccolManuu, nepuoanueckuid 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUYECKHUX
pEaKlMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM $A3BIK XMMHUH, MHPOBO33PEHUECKHE 3HAHMS,
JeKalMe B OCHOBE IIOHMMAHMS NIPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHMH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHILINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTb YMEHUI BBIABIATH XapaKTEPHbIC NMPU3HAKU MOHATUN, YCTaHABIUBAThH
UX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKUCAHUU HEOPraHMUYECKUX
BELIECTB U UX NPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn1 BelIeCTB M ypaBHEHMH XHUMHUYECKHUX pPEaKLIMH, CHUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNsATh BAICHTHOCTb U CTENIEHb OKHCICHUS XMMUYECKHX
AJIEMEHTOB B COEJUHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHA,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelapl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (IPOCThIE BEIIeCTBA — METAJLIBI U
HEMeTaJlJIbl, OKCH/Ibl, OCHOBAHHUS, KUCIIOThI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. MU.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
HNPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKuX 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ys TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKHUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproaudeckoil cucteMbl XUMHYECKUX dieMeHToB /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIUU IO Pa3IndHbIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHUIO CTENIeHEeH OKHCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, YIaCTUIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKUMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUS peaklii MOHHOIO OOMEHa, YUMThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaxKuy UAyT 10 KOHLA;



c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTaHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCINTEIBHO-BOCCTAHOBHTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEeaKkluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOrO0 PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHE TMPOILIECCH, JIekKaIlue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
MpeJCcTaBlIeHU 00 OOIIMX HAyYHBIX MPUHILMIAX M KOJOTHYECKHX MPOOJIeMax XHUMHYECKOIrO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM IOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NpPU XUMHUYECKHX
peaxusax, Macchbl BEIIeCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(PdeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpPMHUPOBAHHOCTh YMECHHU COOIONATH MpaBHiIa MOJE30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAaKXKE MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYCCKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue mepoKcHaa BOAOpOAA B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE Cpeibl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peaKIuH, peaklud HOHHOIo OoOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agay no temaM «Meramib» U «Hemeramisl») B COOTBETCTBHUM € IPaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3yabTaThl XUMHYECKOTO OSKCIIEPHUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuit 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE ITHX PE3YyJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MONy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKAIMH, WHTepHET U
IPYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBWiia SKOJIOTHYECKH IIeJIecO00pa3HOro
MOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Kalolllel MPUPOHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIeCTB, MOHMMAas cMbich nokasarens I[1JIK, moscHATs Ha mpumepax crocoObl
YMEHBUIEHUS U MIPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPTaHU3M YEIOBEKA;

JUIst 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBbS: YMEHHE HPUMEHSATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHME UCIOIb30BaTh pelibeHO-
TOUEYHYIO cucTemMy obo3HaueHwuit JI. bpaiins ans 3anucu XuMudeckux GopMyiL.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
No KoauvecTBo 4acoB DJIeKTPOHHbIE
11/-11 HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPaAMMBbI Beero Kourpoabuesie  IIpaktuueckue (uuppoBbie)
padoThI padoTnI o0pasoBare/ibHbIE
pecypcsbl
Paszgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
11 [Ipenmer oprannyeckoit Xumuu. Teopus CTpoeHus 3
opraHudeckux coenunenuit A. M. bytieposa
Hroro no pazneny
Pasznen 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YIIEBOJOPOIbI — aTKaHBI 2
2.2 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, aTKaAHUCHbI, ATKUHbI 6 1
2.3 ApomatruyecKkue yriieBOAOPOIbI 2
2.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U UX MepepadoTKa 3 1
Hroro mo pazmeny 13
Paznen 3. Kuciopoacoaepaaimue opranundeckKue coeTHHeHUst
3.1 Criupter. @enon 3
3.2 Anbaeruabl. KapOoHoBblie KucioThl. CiokHbIe 3(UpbI 7 1
3.3 YTeBo bt 3 1
Hroro mo pazueny 13
Pa3nes 4. AzoTcoaepskamue OpraHi4ecKue cCoeJHHEHH
41 ‘ AMuHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BeicokoMOJIeKY IS pHBIE COCAUHEHHU S
5.1 ‘ ITnactmaccel. Kayuyku. Boigokna 2
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2




11 KJIACC

N KosmuecTBo yacos DJIEKTPOHHbBIE
n/-r[ HaumeHoBaHuUe pa3aejioB M TeM MPOrPaMMBbI Beero Kontpoabnsle Ilpakruueckne (uupposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
11 Ctpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas 3
cucteMa xuMuieckux snemeHToB J[. 1. MeneneeBa
1.2 Crtpoenue BemiectBa. MHOTOOOpasue BEIIECTB 4
13 XHMHUYECKUE pPEAKLIUU 6 1 1
Hroro mo pazneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 Mertamibl 6 1
2.2 Hemeramnbl 9 1 1
2.3 CBs13b HEOPTaHUYECKUX U OPraHMYECKHUX BEIIECTB 2
Hroro no pasneny 17
Pasznea 3. Xumusd u Kn3HbL
3.1 ‘ XUMHUS U KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



		2023-08-31T20:51:59+0800
	Муниципальное общеобразовательное учреждение "Общеобразовательная средняя школа им. М.К.Янгеля п.Березняки"




