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MNOSACHUTEJIBHASA 3AIIUCKA
[IporpaMMa Mo XMMHUM Ha YpOBHE CpeIHEro oOIero oOpa3oBaHus pa3paboTaHa Ha

ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-0d3 «O06 obpazoBanuu B Poccuiickoii
denepanun», TpeOOBaHMH K pe3yabraTaM OCBOEHHUs (enepanbHO 00pa3oBaTebHOM
nporpamMmel cpennero obmiero oopazoanust (POII COO), npencrapneHHbix B denepanbHOM
rocyapcTBeHHOM oOpaszoBarenbHoM crtaHgapre COO, ¢ yuérom KoHuennuu npenopaBaHus
yuebHOro mpeamera «XHUMHUsS» B 00pa3oBaresbHbIX opranuzauusx Poccuiickoit denepanumy,
peanu3yonX OCHOBHbIE 00pa30BaTeIbHbBIC MPOTPaMMbl, 1 OCHOBHBIX MOJOXKeHUH «CTparerun
pa3BuTusi BocnuTanusi B Poccuiickorn ®@enepanuu Ha nepuon a0 2025 ropa» (Pacnopsbkenue
ITpaButensctBa P® o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOIXOJOB K pa3pabdOTKe MNporpaMMbl MO XUMHUHM, K OIPEAEICHUIO OOLIei
CTpaTeru oOyueHUsi, BOCIIUTAHUsI M Pa3BUTUS 00Y4arOLIMXCS CPEACTBAMU y4eOHOro mpenMera
«Xumus» g 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBMIJIM KOHLENTYaJlbHbIE HOJO0KEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH ILEJIeH, COAEp)KaHUs, pe3ylabTaTroB OOydeHHUS WU
TpeOOBaHUH K YPOBHIO TIOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe 0o0pazoBaHHME, IIONIy4aeMO€ BBITYCKHHKaMH —00IIeo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOThEMIIEMON dYacTbio uX oOpa3zoBaHHOCTU. OHO  CIIY)KUT
3aBEPIIAIONIMM ITAllOM pEAM3aliU Ha COOTBETCTBYIONIEM €My 0a30BOM ypPOBHE KIIFOUEBBIX
LEHHOCTEeH, NPUCYHIMX LEJIOCTHOM CHUCTEeME XHMHUYECKOro oOpa3oBaHUs. OTH LEHHOCTH
KacaroTcs MO3HAHMS 3aKOHOB NMPHUPOJbI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYIbTYpHI
YeJIOBEKa, a TAaKKe OHKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3/I0pPOBBIO U
IpUPOAHOI cpene. Peanuzyercs xumMuyeckoe oOpa3oBaHUe 0OydarOUIMXCsl HA YPOBHE CPEAHEr0
o0riero o0pazoBaHMs CPEACTBaMU y4eOHOTO IpeaAMeTa «XUMUs», COAEep)KaHUE U MOCTPOECHUE
KOTOPOTO OIpeseNieHbl B IMPOrpaMMe MO XHMHUU C Y4€TOM crneuu(UKH HayKd XHUMUH, €€
3Ha4YeHMsI B IO3HAHWU PUPOJIBI U B MAaTepUAIbHOM )KM3HH 00IIECTBa, a TAKXKE C Y4ETOM OOIINX
Hesneld U MPUHIUIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoii @enepanuu.

XUMHSI KaK JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0CcOoOYI0 pojib B COBPEMEHHOM
UBWIN3ALUH, B CO3JJaHUU HOBOI 0a3bl MarepHaiabHON KynbTypbl. OHa BHOCUT CBOM BKJaJ B
(dbopMHpOBaHUE PAlIMOHAIILHOTO HAYYHOTO MBILIUIEHHS, B CO3[aHUE I[ETIOCTHOTO MPECTaBICHUS
00 OKpy’KarolleM MUpe KaK O €IMHCTBE MPUPOJIbI M YeI0BEKa, KOTOpoe (GOpMUPYETCS B XUMHUH
Ha OCHOBE MOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYKAIOIIET0 MUPa, OCO3ZHAHUS B3aUMOCBS3H
MEXly CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00J1aCTIMU IPUMEHEHHUSI.

TecHo B3auMoOnmEHCTBYS C JpYTMMH €CTECTBEHHBIMH HayKaMHd, XHMHs cTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOM KYIBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXA0ro wieHa oobmiectBa. CoBpeMeHHas XMMHUs Kak HayKa CO3HMAaTelbHas, KaKk HayKa
BBICOKMX TEXHOJIOTHH HampaBlieHa Ha pelleHHe I00albHBIX MPOOJIeM YCTOHUYMBOTO Pa3BUTHS
4eJ0BEYEeCTBA — CBHIPHEBOM, JHEPreTHUECKOW, IHUIIEBOM, HKOJIOTHYECKOW Oe30MacHOCTH H
OXPAaHBbI 310POBbS.

B coorBercTBUMM C OOIIMMHU LENSIMM U HPUHLUIIAMHU CpPEIHEro ooiero obpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30Bbli yPOBEHb U3YUEHHS) OPUEHTUPOBAHO
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MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY OOYYaroIIMUXCsl, HEOOXOAUMYIO UM IJIf
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIICITHOTO BKIIOYCHHSI B XKU3Hb COIIMYMA,
NPOJIOJDKEHUST 00pa3oBaHMsl B Pa3lMYHBIX O0JACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C
XHAMHEMN.

CocraBmsiromiuMH  IipeaMeTa «XUMUs» SBISAIOTCA 0a30Bble Kypcbl — «Opranuyeckas
xumus» U «OOmas u HeopraHuyeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COZIEpKaHHS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HayKW: CHCTeMa 3HAHUW MO HEOPraHWYeCKOW XHUMHUU (C
BKJIFOUCHHEM 3HAHWW W3 OOIIEH XWMHH) M OpPraHWYecKod xuMuu. DopMUpOBaHUE TaHHOU
CUCTEMbl 3HAHHMM MpPU U3YUYECHUU NpeAMETa 00eCreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB ¥ TEOPUI XMMHUHU.

Crpykrypa conepxkanusi KypcoB — «Opranndeckas xumusi» U «O0mas u HeopraHudeckas
XUMHSD» ¢(HOPMHUPOBAHA B MIPOrpaMMe MO0 XUMHUHM Ha OCHOBE CHCTEMHOTO MOAX0/a K N3YYCHHIO
yueOHOro Marepuana ¥ oOycCJOBI€HAa HCTOPUYECKM OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha
OnpefeNEHHBIX TEOPEeTUUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMMHU BeEIlecTBa
paccMaTpUBaIOTCS HA YPOBHE KIIACCHYECKON TEOPUU CTPOCHHUS OPraHWYECKUX COCTUHEHHH, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX IMPEICTABICHUA O CTPOSCHUH BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX JAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTUBHBIX COENMHEHHMH. B Kypce OpraHm4eckoil XMMHH IOIy4aroT
paszButHe C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs IEpBOHAYAIHHBIC
NPEACTaBICHUS O XUMHYECKOH CBS3H, KJIacCU()UKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKON PEAKIUH.

[Ton HOBBIM YIJIOM 3peHUsSI B mpeaMmere «Xumusi» 0a30BOr0 ypoBHS paccMaTpHUBaeTCA
W3YYEHHBI Ha YypOBHE OCHOBHOTO 00ImIero oOpa3oBaHHs TEOPETUYECKUN Marepuan u
dakTonornyeckue CBEJACHUS O BELIECTBAX U XUMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1as u HeopraHMYecKasi XUMUs» 00yJaroIUMCS TIPEJOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAYEHHUE TMEePUOJUYECKOTO 3aKOHa C OOIETeOPETUYECKUX U METOMOJIOTUYECKUX MO3UIH,
Iy0’ke MOHSTh MCTOPUYECKOE HM3MEHEHHME (PYHKUMH 3TOro 3akoHa — OT oOoOmarouieit 1o
OOBACHSIOUIEH U TPOrHOZUPYIOLIEH.

Ennnas cuctema 3HaHMN O BaXKHEWIIIMX BEIIECTBAX, X COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKXKe O XHMHUYECKHUX PEaKIUsIX, WX CYIHOCTH U 3aKOHOMEPHOCTSX
npoTekaHus aonoiyHsercs B Kypcax 10 m 11 kiaccoB aneMeHTaMH colepkKaHusl, UMEIOLIUMU
KYJABTYPOJIOTUYECKUI ¥ TPHUKIAJHON XapakTep. OTH 3HAHHS CIOCOOCTBYIOT MOHHMAHUIO
B3aUMOCBS3M XMMHUHM C JPYTMMHU HayKaMH, pPACKpBIBAIOT €€ poib B IO3HABATEIBHOU H
NPAaKTUYECKOW JIEATENbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMS K IpoOIEecCy
TBOpUYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX MPHIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCSI B OOLIECTBEHHO M JUYHOCTHO 3HAYUMBIX IpoOieMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICTUBATh WH(DOPMAIIMIO U TPUMEHSTH €€ JJI MOMOJHeHUs 3HAHUMN, PEIIeHUs
MHTEJJIEKTYaIbHBIX U SKCIEPUMEHTAJIbHBIX HCCIIENOBATENbCKUX 3a7ad. B 1enoM coxpepikanue
yueOHoro npeaMera «XuMHus JaHHOTO YPOBHS U3y4eHUS] OPUEHTUPOBAHO HA (HOPMUPOBAHHE Y
00yJaronmxcsi MUPOBO33PEHYECKON OCHOBHI ISl MOHUMAaHUS PHIOCOPCKUX HIIEH, TAaKUX Kak:
MarepuatbHOE €IMHCTBO HEOPTAaHMUECKOTO U OPraHu4eCcKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTaBOM WU CTPOEHUEM, II03HABAEMOCTb MPUPOJIHBIX SBICHUN MyTEM
OKCIIEPUMEHTAa W pEHICHUS MPOTHBOPEYHI MEXKIy HOBBIMH (DakTaMH M TEOPETHUYECCKUMU
MPEINOChUIKAMH, OCO3HAHHWE POJIM XUMHUHU B PEHICHUM SKOJIOTMYECKHUX MpoOJieM, a TaKkxke
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npobsieM cOepexeHHs] YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHMs HOBBIX TEXHOJIOTUH U
MaTepHUaioB.

B mnnane pemieHuss 3aja4 BOCIUTAHUS, DPA3BUTHS M COIUATHM3AIMH OOYyYaIOIIUXCS
MNPHUHSITBIE MPOrPaMMOI MO0 XMMHH TOAXOABI K OIPENCICHHUIO COMACPKAHUS U TMOCTPOCHUS
npeaMeTa mpeaycMaTpuBaOT (GOPMUPOBAHUE YHUBEPCATBHBIX yUEOHBIX NEWCTBUN, UMEIOIITUX
0a30BoOe 3HAUCHUE ISl PA3IMYHBIX BUIOB ACSITENLHOCTH: PEIIEHUs MpoOIeM, MOUCKa, aHaIn3a
u 00paboTku HHPOPMAIIUHU, HEOOXOMUMBIX JJIi TMPUOOPETCHUS OMNbITa MPAKTHYCCKOW H
HCCJIEZIOBATENIbCKOM 1eATeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMHU Kak Ha YpOBHE OCHOBHOTO oO1Iero oOpa3zoBaHusl, TakK
U Ha YPOBHE CpeIHEro oOmero oOpa3oBaHMs, NPU ONPEACICHUU COMACPKATEIbHOM
XapaKTePUCTUKH IIeNiel HM3y4deHHsI IMpeJMETa HalpaBlICHHUEM IEPBOCTCIICHHONH 3HAYUMOCTH
TPAJAUIIMOHHO TPHU3HAETCA (POPMHUPOBAHME OCHOB XHMHYECKOM HAyKH Kak oOjactu
COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTUYECKON [EATEIHHOCTH YEIOBEKa M KAaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KynbTypbl. C METOOMYECKOW TOYKM 3PEHUS Takoil Moaxon K
OTIpEeICTICHUIO TIeJIel U3YUeHUs IPEeIMETA SIBIIIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHHs INIABHBIMH LIETSIMU H3y4YEHHS MpeAMeTa «XUMHUs» Ha
6azoBom yposHe (10 —11 ki1.) sgBIsAIOTCA:

dbopMUpOBaHHWE CHUCTEMBl XHMHUYSCKHX 3HAHMNA KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, B OCHOBE KOTOPOWM JIEKAT KITFOUEBBIC ITOHSTHS,
(dyHIaMEHTAIILHBIC 3aKOHBI M TECOPUU XUMUU, OCBOCHHE S3bIKA HAYKH, YCBOCHUE U TIOHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C
UCTOPHUEH UX pPa3BUTHS U CTAHOBIICHUS;

dbopMupoBaHUE U Pa3BUTHE IMPEICTABICHUI O HAyYHBIX METO/AX MO3HAHUS BEIECTB U
XUMHYECKUX pEeakiui, HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHHUI OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M XUMHUYECKUX SIBICHUI, MMEIOIIUX MECTO B MPUPOAE, B MPAKTHUUECKOW U
MOBCEIHEBHOM JKU3HH,

pa3BUTHE YMEHHH U CIOCOOOB JIEATEIIBHOCTH, CBS3aHHBIX C HAONIOJACHHEM W
00BSCHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOIIOIEHUEM MPaBWII OE30IacCHOTO OOpaIieHust ¢
BEIIECTBAMH.

Hapsimy ¢ aTuM, comepikarenbHas XapakTepUCTHKA IeJiel U 3a/1ad U3y4eHUs MpeMeTa B
nporpaMMe o XUMUHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU MTPHOPHUTETAMU
B cUCTeMe cpeaHero oOmiero oOpa3oBanus. CeromHs B MPENoAaBaHUM XUMHUU B OOJbIIEH
CTeMeHH OTHAETCS TPEANOYTeHUE TMPAKTUYECKONH KOMIIOHEHTE COAEpkKaHHUs OOydeHHs,
OpUEHTUPOBAHHOW Ha TMOJATOTOBKY BBITYCKHUKA O0IIE00pa3oBaTeNbHON  OpraHHU3aIui,
BIIAJICIONIETO HEe HAOOpOM 3HaHUH, a (PYHKIIMOHATHFHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJTyYEHUs 3HAHUN W MPUMEHEHUS WX B PEaTbHOW JKU3HH IS PEIICHUS
MPAKTHYECKHUX 3aJ1a4.

B cBa3m ¢ 3TUM TIpH UW3YyYEHUW TMpeaMeTa «XHMHS» JOMHHHPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKWe IENN U 3a7a4H, KaK:

ajanrtanus oOydJalomuxcs K  YCIOBUSM JIMHAMHUYHO  Pa3BHBAIOIIETOCS  MHPA,
dbopMupoBaHUE WHTEIUIEKTYaIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K C€aMOOOpPa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIHHOMY TPUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYAIIUSX, CBI3aHHBIX C BEIECTBAMHU U MX TIPUMCHCHHUEM;



dbopMupoBaHHE Yy OOYYarONIUXCS KIIOYCBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHITU),
UMEIOIMX YHUBEPCATLHOE 3HAUCHHE [T PA3JINYHBIX BUOB JCSTEIBHOCTH: PEIICHHs PoOIeMm,
MOWCKa, aHaiau3a W 00paboTkM HHQPOPMALNKUH, HEOOXOAMMBIX IS TPUOOPETCHHS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHUU XUMHUH, a TAKXKe JUISI OLEHKH C
NO3UIMI SKOJOTMYECKOH O€30MacCHOCTH XapakTepa BIMAHUA BEUIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YeJIOBEeKa U MPUPOIHYIO CPely;

pa3BUTHE MMO3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4arouuxcsi: CIOCOOHOCTH CAaMOCTOSTEIbHO NPUOOpEeTaTh HOBbIE 3HAHUS MO XUMHH B
COOTBETCTBUM  C  JKU3HEHHBIMH  IOTPEOHOCTSAMHU, UCIIOJIb30BaTh  COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUH I TOMCKa M aHalu3a Y4eOHOH W Hay4dHO-TIOMYJISIPHON
UH(POPMAILTUN XUMHUYECKOTO COJCPKAHUS;

¢dopmMupoBaHuE W pa3BUTHE Yy OOYYAIONIMXCS AaCCOLUMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAONIOMATeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE  OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MIPH IJIAHUPOBAHUH U MIPOBEACHUH XUMHYECKOTO SKCIIEPUMEHTA;

BOCHUTaHHE y oOOy4aroumxcs YOeXAEHHOCTH B TYMaHUCTHUYECKOM HaNpaBICHHOCTH
XUMHUHM, €€ BaXHOH pOJIM B  pEIIEHUH [IO0ANbHBIX TPOOJIEM  PalMOHAIBHOTO
MPUPOJIOTIONH30BAHUSA, TOMOTHEHHUS SHEPTreTHUECKUX PECYpCOB U COXPAHEHHs] MPHUPOTHOTO
paBHOBeCHS, OCO3HAaHHMA HEOOXOAMMOCTH OEpEeKHOTO OTHOWICHHS K TPHUPOJE H CBOEMY
3I0POBBIO, & TAK)KE MPHOOPETEHHUS ONBITA UCIIOIB30BAHMS NOTYICHHBIX 3HAHUH ISl IPHHATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XHMHUYECKUMH SIBICHUSMHU.

B yueOHOM 1u1ane cpemHero oomero oopa3oBaHus mpeaMeT «XUMHs» 06a30BOr0 ypOBHS
BXOJIUT B COCTaB MPEAMETHOM 00macTi «EcTecTBeHHO-HAyYHbIE IPEAMETHI.

OO1ree ynMcIo 4yacoB, OTBEAEHHBIX ISl U3YYEHUs] XUMUHU, HAa 6a30BOM YPOBHE CpEIIHEro
obmero obpa3oBanus, cocrabisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11
kiacce — 34 vaca (1 yac B Hezelo).

COIAEPKAHUE OBYUYEHUSA

10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKON XUMHUHU

IIpenMeT opraHn4eckoil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYECHUE B MOJIyYEHUU
HOBBIX BEUIECTB W MarepuanoB. Teopus CTpOEHMS OpraHMYECKMX coeAuHeHuid A. M.
bytnepoBa, €€ ocHOBHble mnonoxeHus. CTpyKTypHble (GOpPMYJibl OPraHMYECKHX BEIIECTB.
FOMOJ'IOFI/ISI, HN30MECpuUs. XnuMuyeckasi CBSI3b B OpPTraHUYC€CKUX COCIMHCHHUAX — OJWHAPHBIC U
KpaTHBIC CBA3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMdeckux  BemecTtB. HomeHkiarypa
OpraHMYECKHX COEAMHEHUN (CHUCTEMAaTHYeCKas) W TPHUBUAIBHBIE HA3BaHUSA Ba)KHEHUIIMX
IIPEICTAaBUTENIEN KIIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/Ibl U3yUEHMsI BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3laMu OpraHWYecKHX BEIIECTB U MarepHajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpraHU4Y€CKUX BCHICCTB, Ha6J'IIO)IeHI/I€ U OIHUCAaHUC JCMOHCTPALIMOHHBIX OIIBITOB II0
MPEeBpALEHUIO OPTaHUYECKUX BEIIECTB IIPU HarpeBaHUH (IU1aBlieHHE, 00yTJIMBaHUE U TOPEHHE).

5



YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKUN psiA. MeraH W 3TaH — IpocTelive
NPEACTaBUTENIN AJKAHOB: (U3WYECKHE M XUMHUYECKHE CBOWCTBA (pEakiuM 3aMELICHHs H
TOpPEHMS), HAXOXKACHNUE B IPUPOJIE, TOIYYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUI psii. DTUIIEH U MPONUIIEH — NIPOCTEHUIINE
NPEACTaBUTENIN AJIKeHOB: (M3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakuuu I'MJIpUPOBaHUS,
raJloreHUpOBaHUs, TUIPATALlH, OKMCICHHS U OJIMMEPU3aLliM ), TIOIy4YE€HHE U IPUMEHEHHUE.

Ankamuenbl: Oytaaues-1,3 u metwiOyraaueH-1,3: cTpoeHue, BaKHEHIIHE XUMHUYECKUE
CBOMCTBa (peakuus noauMepusanun). [loaydeHne CHHTETUUECKOTO KaydyKa U pe3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAld. ALETUIEH —
OPOCTEHUIINI TPEACTaBUTENIb AJIKHHOB: COCTaB, CTPOCHHE, (QHU3UYECKHE U XUMHUYCCKUE
CBOMCTBA (peakUuu T'UAPUPOBAHUS, TaJOTCHUPOBAHMS, TMApPATAl[MM, TOPEHUS), MOJIYyYEHUE U
IIPUMEHEHHUE.

Apenbl. benson: cocra, cTpoeHue, (U3MYECKHME U XMMHUYECKHE CBOMCTBa (peakuuu
rajJIoreHUPOBAaHUS U HUTPOBAHM), IMOJNydeHHE M HpuUMeHeHue. Tomyos: cocTaB, CTpPOEHHE,
du3nyeckue U XMMUYECKHE CBOMCTBA (peakLuy raJloreHUPOBAaHUS U HUTPOBAHUS), MOJIy4YCHHE
U IpuMeHEHHE. TOKCHYHOCTh apeHOB. leHeTudeckas CBA3b MEXKIY YIVIEBOAOPOAAMM,
MPUHAJIEKAIIMMU K pa3IMYHbIM KJIacCaM.

[TpuponHbIe HCTOYHUKH YTIEBOAOPOAOB. [IpUpOaHBIN Ta3 U MOMYyTHBIE HE(PTSHBIC Ta3bl.
Hedpts u e€ mpoucxoxaenne. CrocoObl mnepepaboTku He(THU: TEperoHka, KpeKHHT
(TepMUYeCKHiA, KaTaTUTHUECKUH ), muponus. [IponykTel mepepaboTku HEPTH, X TPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yrosib U NPOAYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YyYEHMsI BEIECTB U MX IIPEBPALICHUI: O3HAKOMIICHUE C
o0Opa3lamMu miacTMacc, KaydyykoB U pe3uHsl, kojutekuun «HedTb» u «Yronb», MopenupoBaHue
MOJIEKYJl YIJIIEBOJOPOAOB M TaJIOT€HONPOM3BOAHBIX, IPOBEICHUE MPAKTUUECKONH paboThI:
IIOJIyYEHHUE 3TUJICHA U U3yYEHUE €T0 CBOMCTB.

Pacuérneie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEILIECTBA WJIM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, O00bEMY, KOIUYECTBY
OJTHOTO U3 MCXOJHBIX BEIIECTB UM MPOTYKTOB PEAKIUN).

Kucnoponcoaepskamue opranHu4ecKue COeJHHEHH

[IpenenbHble OIHOATOMHBIE CHUPTHL. METaHON M ITAHON: CTPOEHHUE, (U3NYECKHEe U
XMMHUYECKUE CBOWCTBA (peaklMu ¢ aKTMBHBIMHM METaJllaMH, TaJOr€HOBOAOPOIaMH, TOPEHHE),
IpUMEHEHHE. BonoponHble CBSA3M MEXIy MOJIEKYJIaMu CHUpToB. JleiicTBHUEe MeTaHola U
ATaHOJa Ha OpPraHU3M YeJIOBeKa.

MHoroaroMHble CHOUPTHI. OTUJICHINIMKOAb M IVIMIEPUH: CTpoeHHe, (U3HUECKHe u
XUMHYECKHE CBOMCTBA (B3aMMOEHCTBHE CO LIEJIOYHBIMU METaJIaMH, KaueCTBEHHAsl peaklys
Ha MHOTOaroMHble crupThl). JlelicTBue Ha opraHu3M uenoBeka. [IpuMeHeHue muuepuHa U
ATUJICHITIMKOJIS.

@deHon: CcTpoeHHE MOJEKYIbl, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne denona.

Anbneruapl ¥ KeToHbl. DopMamnbAerujl, aneTaabAerHa: CTpoeHue, (QHU3UYEecKue u
XUMHUYECKHE CBOMCTBA (peaklUWU OKHUCICHHS W BOCCTAHOBIICHUS, KauyeCTBEHHBIE PEaKIIUN),
MOJTy4yeHUE U IPUMEHEHHUE.



OnHOOCHOBHBIE MpeeNbHbIE KapOOHOBBIE KUCIOThl. MypaBbuHas M YKCYCHAsl KHCIIOTHI:
CTpoeHue, (U3NYECKHe W XHMHYECKHE CBOHCTBA (CBOMCTBa, OOIIME JUIsi Kjacca KHCIIOT,
peaknus 3Tepudukanum), moaydyeHue u npumenenue. CTeapuHoBas U OJIEUHOBAS KUCIOTHI KaK
NPEACTaBUTENN BBICHIMX KapOOHOBBIX KHCIOT. MbUIa KaK COJHM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxuble 3(¢Upbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. ['maponus xupos. [Ipumenenue xxupoB. buosnornyeckas poJib >KHUpPOB.

VYreBoabl: cocTaB, Kilaccu(uKalys yriieBoI0B (MOHO-, U- U ToJucaxapuabl). [moko3a —
MPOCTEHIINI MOHOCAXapuJl: OCOOCHHOCTU CTPOEHUSI MOJEKYNbI, (U3NYECKUEe U XUMUYECKUE
cBoiicTBa (B3ammojerncTBue ¢ ruapokcuiom Mmeau(ll), oxucieHune amMmua4HbBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHWE B TNPHUPOJIE,
npuMeHeHue, buosioruyeckas posb. @orocuHTe3. DpykTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemronosa kak npupoHblie noaumepbl. CTpoeHHe Kpaxmalla U LEJUIF0I03bL.
duznyeckre U XMMUYECKUEe CBOMCTBA Kpaxmalia (TUAPOIIN3, KaUeCTBEHHAs PEaKIus C HOAOM).

DKCHepUMEHTaIbHbIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBPAILLECHUI: IMPOBEACHHUE,
HAOIOIGHWE W OINHCaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIC
peaKiuu OJHOATOMHBIX CHHUPTOB (OKHcIeHue sTaHona okcuaoMm Mmenu(ll)), MHOroaToMHBIX
cnuproB (B3aumonelcTBue muuepuHa c rujgpoxkcuoMm menu(Il)), anpaerunoB (oxkucieHue
aMMHUaYHBIM pacTtBopoM okcuga cepebpa(l) m ruapokcumom wmemm(Il), B3aumoneiicTBhe
Kpaxmajga C HOJIOM), IPOBEACHHE IMPAKTHUYECKOW pPaOOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

PacuétHrble 3amaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuud (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA WM MPOAYKTa PEAKIMH MO HM3BECTHBIM Macce, O0bEMY, KOIUYECTBY
OJTHOTO W3 MCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

A3oTcozepxaliye OpraHu4eckue COeAMHEHUS.

AMUHOKHUCIOTBl Kak aM@oTepHble OpraHudyeckue coeauHeHus. Pusnueckue u
XUMHYECKHE CBOWCTBA AaMUHOKHUCIOT (Ha MpUMepe DIMHMIMHA). buomornyeckoe 3HaYeHHE
aMuHOKHUCIOT. [lenTuabt.

benku xak mpupopHble BBICOKOMOJIEKYISIpHbIE coenuHeHud. [lepBuuHas, BTOpUYHas U
TpeTUYHas CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBa O€JIKOB: THAPOJIM3, JEHATypalus,
KaueCTBEHHbIE PEAKIIUU Ha OCIIKH.

OKCHepUMEHTAJIbHbIE METObl U3Y4YEeHHUsl BEIECTB U MX NpeBpalleHuil: HaOmofeHue M
ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JEHAaTypaluus OeNKOB IpPH HarpeBaHWM, I[BETHBIE
peakIuu OENKOB.

Bbicokomolieky/isipHbIe cOeJUHEHHS

OCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJUMEpHU3aINK, CPeqHsAs MojekynspHas macca. OCHOBHbIE
METO/BI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUI — MTOJMMEPU3ALIHS U MTOJIMKOHICHCALHS.

OKCIIEpUMEHTAIIBHBIE METO/IbI U3yYEHMsI BEIIECTB M MX MPEBPALICHUI: O3HAKOMIIEHHE C
00pa3iaMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayuyyKoOB.

Me:xnpeaMeTHbIE CBA3H.

Peanu3anus MexnpenMeTHBIX CBSA3€M MpU M3y4EeHUHU opraHnyeckoil xumuu B 10 kmacce
OCYUIECTBIIIETCA Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHSTUH, TaKk U
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HNOHSATHHN, SBIAIONIMXCS CHCTEMHBIMH IJISI OTHEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO
IIUKJIA.

OOme ecTecTBEHHO-HAyYHBIC TMOHSTHS: SIBJICHUE, HAyYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, KJIACCU(PHUKAIUA, TMEPUOIUYHOCTh, HAOIIONEHHE, W3MEPEHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHHE.

®usnka: Mmarepusi, PHEPrHs, Macca, aToM, 3JEKTPOH, MOJICKYlla, JHEPreTHYeCKHUil
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NYECKUE BEINYNHBI U
SIMHMIIBI MX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BeleCTBA (OCIKH, YITICBOABI, XKUPHI, (DEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, MTOJIE3HBIE UCKOMIAeMbIe, TOIUIMBO, PECYPCHI.

TexHonmorus: numieBbIe MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MTUTAHUS, MOIOIIHE CPEACTBA,
JEKapCTBEHHbIE M KOCMETHYECKHE Tpenaparbl, Marepuajgbl M3 HCKYCCTBEHHBIX U
CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHMH

XuMHUecKuii sneMeHT. AtoMm. Sapo aroma, W30TOMBI. DIEKTPOHHAS 00OJIOYKA.
OHepreTuyeckue ypoBHH, OAYPOBHHU. ATOMHbIE OpOuTaH, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacrpefesieHus JIeKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIO0B.
OneKTpoHHas KOHPUTrypanus aToMOB.

Ilepuonnuecknii 3akoH u llepuonnyeckas cucrema xumuueckux dmnemeHToB JI. .
MenneneeBa. CpsA3p Inepuoauuyeckoro 3akoHa M Ilepuoanueckold CHCTEMBI XMMHYECKHX
anemenToB JI. . MenzeneeBa ¢ COBpeMEHHOI Teopuel CTpOEHMs] aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XUMHYECKHX D3JEMEHTOB U 00pa3syeMblX HMU TMPOCTBIX U CIOXKHBIX
BELIECTB I10 TPYIIaM U MepruojaM. 3HaueHUE MEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHYECKas CBA3b. Buabl XUMHYECKON CBA3M (KOBaJIEHTHAs
HEMoJIApHasl U NOJspHasi, UOHHAsA, MeTajuindyeckas). MexaHuzmMbl 00pa30BaHMs KOBAJIECHTHOM
XUMHUYECKOH CBsI3U (OOMEHHBIN M JIOHOPHO-aKLENTOpHbI). Bonopoanas cBsa3p. BaneHTHOCTS.
OneKTpooTpuUaTeabHOCTh. CTeneHb OKUCIeHus. FIOHbI: KaTHOHBI M AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCHMOCTbh CBOICTBa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKU.

[TonsaTHe 0 qucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBas 101
BELIECTBA B paCTBOPE.

Knaccuukamuss HeopraHmdyeckux coeauHeHui. HomeHkmaTtypa HeopraHM4ecKHux
BellecTB. ['eHeTnueckas CBSI3b HEOPTaHWYECKUX BEUIECTB, NMPUHAMISKAIUX K PA3INYHBIM
KJ1accam.

Xumuueckass peakius. Kiaccupukanus XUMHYECKUX pPEAKIMH B HEOPraHMYECKOH u
OpraHNYEeCKOM XMMHUHU. 3aKOH COXPAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHMS U MPEBPALLECHUS
SHEPTUH NMPU XUMUYECKUX PEaKIIHSIX.



CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3MyHbIX (hakTopoB. OOpaTHMble peaKLUU.
XuMnyeckoe paBHoBecue. DakTophl, BIUSIOLUIME HA COCTOSIHUE XWMHUYECKOIO PaBHOBECHS.
ITpunnumn Jle Ilarense.

Onekrponutudeckas auccoruanus. CuibHble U cinadble 2meKTpoiauTbl. Cpena BOTHBIX
pacTBOPOB BELIECTB: KHUCIas, HEUTpaibHasl, LIEJI0YHAas.

OKHCANTENEHO-BOCCTAHOBUTENbHBIE PEAKIIUU.

DKCIepUMEHTANIbHbIE METO/bl M3y4eHHUS! BEIIECTB M WX MPEBpAIlCHUN: TEMOHCTpAIUs
tabmun «llepuoanueckas cuctema xumuueckux siaemeHToB J[. M. MenpaeneeBa», u3zyueHue
MoJeNied KPUCTAJUIMUECKUX PeETOK, HaOMIoAeHHe W ONUCaHHE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OIBITOB (pa3joKEHHE IEpPOKCHIa BOAOPOAA B IPHUCYTCTBUHU KaTajlu3aropa,
OIpe/IeJICHUE CPebl PACTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAIBHOIO MHJMKATOpa, peaKkluu
HMOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKOW paboThl «BnusHue pa3indHbIX (AKTOPOB Ha
CKOpPOCTb XMMHUYECKOHN peaKkLumn».

Pacuérnble 3anaun.

Pacuérel mo ypaBHEHHSM XHMHUYECKUX pEaKlUid, B TOM YHCJIE TEPMOXUMHUYECKUE
pacu€Thl, pacu€Thl C UCIIOJIL30BAHNEM TOHATHUS «MAacCOBast OIS BEIIECTBAY.

Heopranuueckasi xumusi

Hewmeramnel. Ilonoxenue HemerasioB B Ilepuonuueckoil cucrtemMe XUMHUYECKHX
anemenToB JI. M. MenneneeBa u 0COOEHHOCTH CTpO€HHUs aroMoB. PU3HuUECKHE CBOWCTBa
HEMETAJJIOB. AJUTOTPOIUS HEMETAIUIOB (Ha MpUMEpe KUCIoposa, cepsl, hochopa u yriuepona).

XUMUYECKHE CBOWCTBA BAKHEWUITNX HEMETAIOB (TaJIOTEHOB, Cephl, a3oTa, (docdopa,
yIliepoAa U KPEMHUS) U UX COSAMHEHH (OKCHIOB, KHCIOPOICOAEPKAIIMX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIINX HEMETAJIOB ¥ MX COCTUHEHHH.

Mertannsl. [lonoxxenue metanos B [lepuonnyeckoii cucreMe XUMHUECKHUX 3JIeMEHTOB /1.
U. MenaeneeBa. OCOOEHHOCTH CTPOEHHS AIIEKTPOHHBIX 000J0YeK aToMOB MeTaiuioB. Obmue
¢usnyeckue cBoiicTBa MeTauioB. CIulaBbl METAUIOB. DIEKTPOXUMHUECKHUM Psii HANpsHKEHUN
METaJJIOB.

XUMHYECKHUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpHM, KaJluid, KalblUi, MarHui,
AJTIOMUHUM, IIUHK, XPOM, KEJIe30, ME/Ib) U UX COCAMHEHUH.

OO6m1re criocoObl momyyeHust MeTayioB. [IppuMeHeHne MeTamioB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMs] BELIECTB M HUX IPEBPALICHUI: H3y4eHUE
KOJUIeKIuu «MeTauibl U CIUIaBbl», OOpa3loB HEMETAJIOB, PELIEHHE 3KCIEePUMEHTATIbHBIX
3a1a4, HaONIOEHHWE M  ONHUCaHME JEMOHCTPAIlMOHHBIX M  JJAOOPAaTOPHBIX  OIBITOB
(B3auMoJeiiCTBIE THAPOKCUIA AIOMUHUS C PacTBOpaMH KHUCJIOT U IIeJo4el, KadeCTBEHHbIE
peaklyy Ha KaTHOHBI METAJJIOB).

Pacuérnrie 3anaun.

Pacuérel Macchl BemiecTBa WM 0ObEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce M 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJTHO U3 BEIIECTB UMEET IMPUMECH.

Xumus 4 KU3Hb

Ponb xumun B 00ecrieyeHUH YKOJIOTHYECKOM, SHEPTeTHUECKOM U MUIIEeBOI 0€301acHOCTH,
pa3BUTUN MeAMIMHBL. [lOHSATHE O HAay4yHBIX METOAaX IO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkuuid.



[IpencraBnennss 00 OOmMUX HAyYHBIX MPUHIMIAX MPOMBIIUICHHOTO TOJYYCHHS
Ba)KHCHUIIINX BEIICCTB.

UenoBek B MuUpe BEUIECTB M MAaTepUajioB: BaXXHEUIIME CTPOUTENIBHBIE MaTepualbl,
KOHCTPYKLIMOHHBIE MAT€pHUAJIbl, KPACKH, CTEKJIO, KEpaMuKa, Marepualbl I AJIEKTPOHUKH,
HAaHOMATepHUaJIbl, OPraHUIECKUE U MHHEPATbHBIC YIOOpEHHUS.

XUMHUA U 30POBbE YEJOBEKA: MpaBUJIa HMCIOJIb30BAHMS JIEKAPCTBEHHBIX ITpPENaparos,
npaBuiia 6€30MacHOrO UCIIOIB30BAHUS IIPENapaToB OBITOBON XUMHH B TIOBCETHEBHOM JKU3HHU.

MexnpeIMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBA3EH IPH U3YYCHUH O0IeH M HeOpPraHWYeCKOH XUMUHU B
11 kyacce OCyIIECTBISIETCS Ye€pe3 UCIOIB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK YU MOHATUH, ABJISIOIIMUXCA CUCTEMHBIMU JUJISL OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHS: HAy4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJn3, CHUHTE3,  KJIacCHu(pUKaIus, NEePUOJUYHOCTh,  HAOJIONEHHWE,  SKCIICPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusukKa: marepus, dHEPrusi, Macca, arom, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI,
PaZlMOaKTUBHOCTH, MOJIEKYNa, SHEPreTHUYEeCKUil ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NICCKUEC BEIMUUHBI U €IMHULIBI KX U3MEPEHUS, CKOPOCTb.

buonorusi: kiietka, opraHusM, 3KocHUcTeMma, Oumocdepa, MaKpo- U MHKPOIICMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHEpasbl, TOPHBIE MOPO/IbI, MTOJE3HBIE UCKOIIAEMbI€, TOILIUBO, PECYPCHI.

TexHomorus: XHMHYECKast MPOMBIIIEHHOCTb, MeTaJuTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MarepuasoB, CEILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHUILEeBast
MIPOMBIIIUNICHHOCTh, (hapMaleBTHYECKass IMPOMBIIUICHHOCTh, IPOU3BOACTBO KOCMETHYECKHUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MarepuasoB, IEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMWUHU
HA BA3OBOM YPOBHE CPEJHEI'O OBLIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOEHHsS OOyJarolUMHCS
IporpaMM CpegHero oomiero o0pa3oBaHUs (JMYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM).
Hayuyno-meToauueckoil ocHOBOW i pa3paOOTKH IJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
IIPOTrpaMM CPEAHEro 00IIEero 00pa3oBaHus SIBIISETCS CUCTEMHO-EATEIbHOCTHBIN TOAXO.

B cooTBeTrcTBUM C CHUCTEMHO-AESTENLHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3YyJIbTaTOB OCBOEHUS IpenMeTa «XHMHsS» Ha YpPOBHE CpEAHEro o0Iiero ooOpa3oBaHUs
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOIINE!

0CO3HaHHE O0YYAIOUIUMUCS POCCUICKON Ipa)KTaHCKONH HJIEHTMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTU U CAMOOIPEAEIEHUIO;

HaJIM4Yhe MOTUBAIMU K 00YUEHUIO;

L[eJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJAECHUN JTUYHOCTU HAa OCHOBE KIIFOUEBBIX
LEHHOCTEW U UCTOPUUYECKUX TPaTUINii 0a30BOM HAyKHU XUMHH;
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TOTOBHOCTh U CHOCOOHOCTh OOyYalOLIMXCs PYKOBOACTBOBAThCSl B CBOEH NeATEIbHOCTU
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, HNPUCYHIUMU LICJIOCTHOﬁ CUCTEMEC XHUMHUUYCCKOI'O
00pa3oBaHus;

HAJIMYME IPABOCO3HAHUS HKOJIOTUYECKOM KYIBTyphl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTDH )KU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHUS MpeAMeTa «XHUMHs» JIOCTHUTaloTCS B EIUHCTBE
yueOHOM ¥ BOCIMTATENBHOM JESATENbHOCTH B COOTBETCTBUU C T'yMaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJ€ajJaMH POCCHICKOTO
IPaXAaHCKOTO O0OIeCTBa, MPUHATHIMA B OOIIECTBE HOpPMaMH M MpaBHJIaMU TOBEICHUS,
CIIOCOOCTBYIOLIMMHU IIPOLIECCAM CAMOIIO3HAHHUS, CAMOPA3BUTHUSL U HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH O0YJaIOIINXCS.

JIM4HOCTHBIC PE3yJbTaThl OCBOCHUS MPEaMeTa «XUMUS» OTPaXaroT CPOPMUPOBAHHOCTD
OMbITa TIO3HABATEIbHONH M MPAKTUYECKOM JAEATENbHOCTH OOyYalolIUXCs [0 pealu3aliu
MPUHSTHIX B O0IIECTBE [ICHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHcKOro BOCIUTAHUS:

OCO3HAHUS 00YUYAIOUTUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00SA3aHHOCTEH, YBAKEHUS K
3aKOHY U MPaBOMOPSAKY;

NpEaACTaBICHHUA O COLOHWAJBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOLIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IeCKOI\/JI ACATCIIBHOCTH IIPU CO3AaHUN y‘Ie6HI)IX IIPOCKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a1a4, BBIIMMOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH TMOHUMATh U TNPUHUMATh MOTHBBI, HaMEPEHHs, JIOTUKY W apryMEHTHI
JIPYTUX TPU aHAJIKU3€ PA3TUYHBIX BUJIOB Y4eOHO 1eATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUA:

[IEHHOCTHOTO OTHOUICHHS K HCTOPHUYECKOMY U HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XUMUH;

YBa)XEHHUS K MpOIlecCy TBOpYECTBA B OOJIACTH TEOPUU U NMPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHA TOI'O, UTO JOCTHXXCHHUSA HAYKHU €CThb PE3YJIbTAaT AJIMTCIBbHBIX Ha6J'IIOZ[€HI/II\/’I,
KPOIOTJIMBBIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, IIOCTOAHHOI'O TpyAa yqéHBIX " MMPAKTHUKOB;

UHTEpeca W I[I03HABAaTEJIbHBIX MOTHMBOB B IIOJIyYUEHUU U TIOCIEAYIOLIEM aHaju3e
uH(GOPMAIUH O IEPETIOBBIX TOCTHKEHUSX COBPEMEHHON OTE€UeCTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIGHHWBaTh CHUTYallUW, CBSI3aHHBIE C XWMHUYECKUMHU SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE pELICHUA, OPUEHTUPYACH Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMEI U
LIEHHOCTH;

TOTOBHOCTH OIICHHUBAThb CBOE MOBEACHHUEC W IIOCTYIIKHM CBOHX TOB&pHIIICfI C HOSI/IIII/Iﬁ
HPABCTBCHHLIX U ITPAaBOBBIX HOPM U OCO3HAHUC HOCJ'I@)ICTBI/Iﬁ 9TUX MMOCTYIIKOB,

4) popmMupoBaHusi KyJIbTYpPbl 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 30pOBOr0 M 0Oe€30macHoro oOpasza >KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY M IICUXUYECKOMY 3/10POBbIO;

coOmoieHusT TpaBuil 0e30MacHOro oOpalleHHsl C BEIleCTBaMH B OBITY, OBCEAHEBHOM
JKU3HU U B pr210BOI>i ACATCIIBHOCTHU,
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MOHUMAHUS I[IEHHOCTH TMpaBWJI MHIWBUIYaJbHOTO M KOJJIEKTUBHOTO 0€30MacHoro
MIOBEACHUS B CUTYaLUsIX, YTPOKAIOIIUX 30POBbIO U JKU3HU JIFOJIEH;

OCO3HAHMsI TOCIEACTBHIA M HENPHUITUS BPEIHBIX NPUBBIUEK (YIMOTPEOICHUS aJIKOTOJIs,
HapKOTHKOB, KypeHHUs);

S) Tpya10BOrO BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-UCCIIEOBATEeNIbCKOM JesITeNbHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUIAX JEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTH€ B PELICHUHM MPAKTUYECKUX 3a1ad COLUAJIbHON
HaIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHIO MPO(eccCHil pasiinyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUU 110 XUMUHU;

YBaXXCHUS K TPYLY, JIIOAAM TPYZa U Pe3yabTaraM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYAJIbHOW TpAeKTOpUU 0Opa3oBaHus,
Oynyuieit mpodeccun u peanuszay COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HTHTEPECOB U MOTPeOHOCTEH 00IIECTRa;

6) 7K0JIOTHYECKOIr0 BOCIIMTAHUSA

HKOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOUICHHS K MPUPO/IE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MIOHUMAaHHUS ITI00AJIbHOTO XapakTepa SKOJIOTHUYECKUX POoOJIeM, BIUSHUS SKOHOMUUECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJIHON U COLIMATIBLHOM CPENbI;

OCO3HAHUSI HEOOXOIMMOCTH MCIIOIb30BAHUS JOCTHKEHUI XUMUU JUIsl PELIEHUs BOIIPOCOB
palMOHAIBHOTO IPUPOJOINOIb30BaHNUS;

AKTUBHOTO HENPUATUS JCUCTBUH, NPUHOCSIIUX BpE OKpYKaroUlell NpUpPOAHOU cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEANPUHIMAESMbIX
JIEMCTBUM U MPEAOTBpAILATh UX;

HaJM4yusl Pa3BUTOTO SKOJOTMYECKOIO MBIIUICHUS, 3KOJIOTUYECKOM KYJIBTYphl, OIBITA
JEATEIbHOCTH  DKOJIOTMYECKOM HAIpPABICHHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCS HWMH B
MO3HABATEJIbHOW, KOMMYHUKAaTUBHOW M COLMAJIbHOW TpPAKTUKE, CIHOCOOHOCTH M YMEHUS
AKTUBHO NMPOTHUBOCTOATH UACOJIOTHH XeMo(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAaHHOCTH MMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MPaKTUKH;

MOHUMAaHUS CleUu(UKN XMMUU KaK HayKH, OCO3HaHHUA €€ poiau B (HOpMHUPOBAHUU
PalMOHATBHOTO HAYYHOT'O MBIIUIEHHUS, CO3AaHNUN 1IeIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHpE KaK O €IMHCTBE IPUPOJbI M YEJIOBEKA, B IO3HAHUHU IPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHny mpoodieM COXpaHEeHUs MPUPOAHOIO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH [ COBPEMEHHOW IMBHIM3AIMU: B €&
TYMaHUCTHYECKON HampaBlIEHHOCTH M Ba)KHOM POJM B CO3/JaHUM HOBOM 0asbl MaTepuajbHOU
KYJABTYPBI, PEIICHUH T00ATBHBIX MPOOIEM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTHUECKON, TMHUIIEBOM W SKOJOTHMYECKOM Oe30MacHOCTH, B PAa3BUTHHU METUIIMHBI,
00eCrneYeHnn YCIOBUI YCTICITHOTO TPYA U HKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHON TPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB ITO3HAHMI,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJb30BaTh MOTy4aeMble 3HAHUS IS
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aHam3a U OOBSCHEHHS SIBICHHU OKPYXXAIOIIEro MHpa M MPOUCXOASIINX B HEM H3MECHCHUH,
YMEHHS JIeIaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIMXCS
JAHHBIX C [ETbI0 TIOTYYSHHS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO UCIOJIb30BaTh XUMHUYCCKUE 3HAHUS JUIS PEIICHUS
po0OJieM B peabHBIX )KU3HECHHBIX CUTYaIUSX;

MHTEpeca K MO3HAHUIO U UCCIISIOBATEIILCKOM ICATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHUIO U CaMOOOpA30BAaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMH 110 XHMHH B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

uHTEpeca K OCOOCHHOCTSAM TpyAa B pa3iIMyHBIX cdepax mpodeccnoHaIbHOR
JESITEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS ydeOHOTO mpeaMmera «XUMHUsS» Ha YPOBHE
CpeIHero o0IIero 00pa3oBaHMs BKIIFOUAIOT:

3HaYUMbIe UIsI (DOPMUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXKIUCHUIIITMHAPHBIC
(MeXmpeaMeTHbIe) OOIeHAYYHbIE TMOHSATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHON KapTHHBI
MUpa U cnenupuKy METOAOB MO3HAHHUSA, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIICCTBO, JHEPTHUs, SIBICHUE, NPOIECC, CUCTEMa, HAy4YHBIM (aKT, NPHUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEIOBaHUE, HAONIONEHUE, W3MEPEHHUE, DKCIICPUMEHT U
Ipyrue);

yHHUBepcajbHble  yueOHbIe  jelcTBUA  (TO3HABAaTENbHBIE,  KOMMYHUKATHUBHBIE,
peryiasTHUBHBIE), oOecneunBarone ¢GopMUpOBaHUE (PYHKIHMOHAIBHONH TPaAaMOTHOCTH H
COLIMANTbHOM KOMIIETEHIIUU 00Y4aOIINXCS;

CHOCOOHOCTh  OOy4arolUXCsS  UCIONB30BaThb  OCBOCHHBIE  MEXKIUCUHUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAHWUS M YHUBEpCAJbHbIE Yy4eOHbIE ACWCTBHUS B IO3HABATEIbHOU U
COIIMAJIbHOM MPAKTHKE.

MeranpeaMeTHble Pe3yabTaThl OTPAXAIOT OBJIAJICHHE YHUBEPCATbHBIMU YyUE€OHBIMHU
MMO3HAaBaTCIbHBIMU, KOMMYHUKATUBHBIMHA U PETYIATUBHBIMHA HGﬁCTBHﬂMH.

OBiaieHUe YHHBEPCAJIbHBIMU YUeOHBIMU MO3HABATEJIbHBIMU 1€HCTBUSIMH:

1) 6a3oBble JJorHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyalM3UpOBaTh MpoOIeMy, BCECTOPOHHE e&
paccMaTpHBarh;

ONpENENATh LeNN AESITeNIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HX JOCTHIKEHUS,
COOTHOCHTB PE3YIIbTAThI ACATCIBbHOCTU C IOCTABJIICHHBIMHA LCIAMMU,

HCIIOJIB30BAaTh IIpHU OCBOCHHUU 3HAHUHU HpI/IéMI)I JJOTUYCCKOI'0O MBIIIJICHUSA — BBIACIATH
XAapPaKTCPHBIC TMMPU3HAKH HOHATHH U YCTaHaBJIMBaTb HWX B3aWUMOCBA3b, HCIOJbB30BATh
COOTBCTCTBYIOIIUEC ITOHATUSA TJIA 00BSICHEHUS OTOCIIBbHBIX CbaKTOB n HBHeHHﬁ;

BBHIOMpATh OCHOBAaHUSI W KPUTEPUH s KIacCU(PUKAIUU BEUIECTB W XUMHUYECKUX
peaKLunii;

yCTaHaBIMBATh MPUUUHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKHE pacCykIeHus (MHAYKTUBHBIC, J€AYKTUBHBIE, IO aAHAJOTHH),
BBIABJIATE 3aKOHOMCPHOCTU U MPOTUBOPCUMA B paCCMarpuBaCMbIX SABJIICHHUAX, (bOpMy.]'II/IPOBaTB
BBIBOJBI N 3aKJIIFOUYCHU S,
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IPUMEHSATh B IPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XMMHUU CUMBOJINYECKHE (3HAKOBBIE)
MOZIETIH, TpPeoOpa3oBBIBAaTh MOJENbHBIC NPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBON)
BIIEMEHTa, XUMHUYeCcKas (popMyna, ypaBHEHHE XUMHUYECKON peakiy — MPH PEIICHUH YYeOHBIX
[IO3HABATEIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbIC MOJEIbHBIE IPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILECTB U XUMUUECKUX PEAKIIMM.

2) 0azoBble Hccien0BaTeIbCKIeE IeiCTBUA:

BJIaJICTh OCHOBAaMH METO/I0B HAyYHOI'O T0O3HAHMsI BEIIECTB U XUMUYECKUX pEaKIuii;

bopMynupoBaTh LEIM M 33Ja4d  UCCIEAOBaHMS, MCIOIb30BaTh IIOCTABICHHbBIE U
CaMOCTOATENIHO C(OPMYIUPOBAHHbBIE BONIPOCH] B KaU€CTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIAa/IETh HaBBIKAMM CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS U THPOBEACHUS YYEHHMUECKHX
HKCIEPUMEHTOB, COBEpPIIEHCTBOBAaTh YMEHMS HAaOIIOAATh 32 XOJOM IIpOLEcca, CAMOCTOSATEIBHO
POTHO3UPOBATh €r0 pe3yabrar, (OpMYIUpOBaTh OOOOIIEHHS M BBIBOIBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIENOBAHU, COCTABIATh 00OCHOBAHHbIN OTYET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOW HCCIEeI0BATENIbCKOW M IPOEKTHOM JIesATeNbHOCTH,
HPOSIBIIATh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOOB pELICHHUs
IPAKTUUECKUX 33]a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHHUS.

3) padora ¢ undopmanueii:

OPUEHTHPOBATbCSI B PANIMYHBIX HCTOYHMKAX HH(popManuu (Hay4yHO-TIOMYJSIpHas
JUTEepaTypa XHMMHMUYECKOTO COAEpXaHHs, CIpaBoOuHble mocobusi, pecypcsl HHTepHeta),
aHaJIM3UpOBaTh HMH(OPMAIMIO pPA3JIMYHBIX BHJIOB U (OPM MpencTaBIeHUs, KPUTUUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTb;

(bopMyIUpOBaTh 3alpochl U MPUMEHATh pa3lIMYHbIE METOJbl IpPU IOMCKE M O0TOOpe
UH(pOpPMaIUH, HEOOXOIMMOM /JIs1 BBIIOJIHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIa;

IpUOOPETaTh OIBIT UCIONIb30BAHUS MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMAJIbHYIO (POpMY IpecTaBiIeHHs] HH(OPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JpYTHE);

UCIIONIb30BaTh HAy4HbIM SI3bIK B KayecTBE CpeAcTBa IpH paboTe ¢ XHUMUYECKOU
uHpOpMaIel: NMPUMEHATh MeXNpeAMeTHble ((u3nueckue M MareMaTHdyecKhe) 3HaKu |
CUMBOJIBI, (hOpMYyIIbl, aO0OpEeBUATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTh U MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATISAHOCTH.

OgJaieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH /1 CTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYILIECTBY 00CYKIaeMON TEMbI B XOJI€ 1Majora U/Uiu JTUCKYCCHH,
BbICKa3bIBaTh UAEH, (OPMYIMpPOBaTb CBOM MPEAJIOKEHUS] OTHOCUTEIBHO BBINOJIHEHUS
MPEUIOKEHHON 3a]a4u;

BBICTYIIaTh C IpE3eHTAlMel pe3ylbTaToB MO3HABaTE€IbHOU JEATENbHOCTH, MOJyUYE€HHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHMKaMHM IIPH BBIIOJHEHHMM XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW pabOThl IO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILIECTB,
peanu3anuy y4eOHOro IMpoekTa M (OpMyIHpOBaTh BBIBOABI IO pPE3yJabTaTaM IPOBEAEHHBIX
UCCIIEIOBaHUN MYTEM COTTIAaCOBaHMSI MO3UIIMNA B X07ie 00CYX/IeHUsI 1 0OMEHa MHEHHSIMH.

OgiaieHHe YHHBEPCAJbHBIMH PeryIsiTHBHBIMM 1eHCTBUSIMU:
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CaMOCTOATENIFHO TIAHWPOBATh U OCYIIECTBIISATH CBOIO IO3HABATEIBHYIO JIESTEIBHOCTB,
ompenensas e€ Lenu U 3aadd, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTU KOPPEKTHPOBATH
npeaiaraéMblii QITOPUTM JICMCTBUI TIPU BBIMOJIHEHUH YY€OHBIX M MCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanboee F3PPEeKTUBHBIN CIIOCOO UX PELICHUs C YIETOM MOTyYSHHS HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMUUECKUX PEAKIUIX;

OCYLIECTBIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHalInW3a W
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmMeTHBIE pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckast XuMUs) OTPaKaroT:

c(OPMHUPOBAHHOCTb MPEJCTABICHUM O XUMHUYECKOM COCTABISIONIEH €CTeCTBEHHO-
HAyyHOW KapTHHBI MHUpPA, POJIM XUMHUU B IO3HAHUU SBJICHUN HPUPOABI, B (POPMHUPOBAHUU
MBILIUIEHUS] M KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOOUMOM i
pelIeHusT TNPaKTUYECKUX 3aJad M 3KOJOIMYecCKd OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHOMN CPEIE;

BIIQJICHUE CHCTEMOM XMMHUYECKHX 3HAHHH, KOTOpPAas BKIKOYAET: OCHOBOIIOJATraroLIue
HOHATHUS (XUMHUECKUHN SIIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTD,
ANIEKTPOOTPULIATENIBHOCTh, XMMUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas u
COKpalléHHas), MOJb, MOJSpHAs Macca, MOJIAPHBIA O0BEM, YIIEPOIHBIH  CKEJIET,
(GyHKIMOHANbHAS TPYINa, pauKal, U30MEpHUsi, U30MEpbl, TOMOJOIMYECKUN psij, TOMOJIOTH,
YIIIE€BOAOPO/IbI, KUCIOPOA U a30TCOAEPIKALINE COCTUHEHNS, MOHOMED, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJSIDHbIE COCIMHEHMs); TEOPUM U 3aKOHbI (TEOpHUs CTPOEHUS
opraHumyeckux BemectB A. M. bymnepoBa, 3akOH COXpaHEHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJINYECKUH S3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHUS, JIEKallUue B
OCHOBE MOHUMAaHMSI MPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKUX SIBJICHMH, (DaKTOIOTHYEeCKue
CBE/ICHHUS O CBOWCTBaxX, COCTaBe, IMOJYYEHUH U OE30MaCHOM HCIOJIb30BaHUU Ba)KHEHIINX
OpraHMYECKHX BEIIECTB B ObITY M MPAKTUUYECKOH J1€ATEIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHble IPU3HAKU MTOHATUH, YCTaHABINBATD
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHS IIPU ONMCAHUU COCTaBa, CTPOEHUS
Y TIPEBPAICHUN OPraHUYECKUX COCIUHEHN;

c(OpMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JJISI COCTAaBICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON) (OpMYIl OPraHNYECKUX BEILIECTB
U YpaBHEHHM XUMHYECKUX peaklui, U3roTaBIUBaTh MOJEIN MOJIEKYJ OPTaHUYECKUX BEIECTB
JUISL WJUTFOCTPALlUU MX XMMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUSI;

cOpMUPOBAHHOCTh ~ yYMEHHUW  YCTaHABIMBATh  MPUHAUIEKHOCTb  H3YyYEHHBIX
OpPraHMYeCKHX BEIIECTB IO MX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrneBonopopl, KHCIIOPOJ u a30TcozepKalue COEIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHNS ), JaBaTh UM Ha3BaHUS 110 CUCTEMAaTHYECKON HOMEHKIIAType
(IUPAC), a Takke NpUBOIUTH TPUBMAJbHbIE HAa3BaHMs OTAEIbHBIX OPTaHMYECKHUX BEIIECTB
(oTUJEeH, TPONWIEH, aleTWIeH, AJTWIEHIIMKOIb, [IUUEpUH, QeHon, GopManbIeru,
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aleTalbJIeru]l, MypaBbHHasl KHUCIIOTA, YKCyCHas KHCJIOTa, OJIEMHOBAs KHCIOTa, CT€apUHOBas
KHCIIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, IeJITI0I03a, TIIUIKH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICNIATh BUIbl XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COEIMHEHUAX (OUHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMCHHS MPUMCHSTH TOJIOKEHHUS TEOPUU CTPOCHHSI OPTaHMUYECKHUX
BeniectB A. M. byrnepoBa miis 00bsicHEHUS! 3aBUCUMOCTH CBOWCTB BELIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHHSI MaCChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHYECKHE CBOMCTBa THUMNHYHBIX MPEACTABUTEICH pa3IMYHBIX KIACCOB OPraHUYeCKUX
BelIEeCTB (METaH, 3TaH, JITWJIEH, MPOMWIEH, aneTuieH, OyramueH-1,3, merunOyraaueH-1,3,
O€H30JI, METaHOJI, 3TAHOJ], THJICHIJIUKOIb, TIULEPUH, (EHOJ, aleTalbIeru], MypaBbuHas U
YKCYCHasi ~ KUCJIOTBI, DJIIOKO3a, Kpaxmas, LeJJII0J03a, AaMHHOYKCYCHas  KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKJIY HHUMH YPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKIUil C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyi;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh HCTOYHHKH YIJIEBOIOPOIHOTO CHIPBS
(HedThb, MPUPOIHBIA ra3, yrojb), CIOCOOBI UX MEepepabOTKU M MPAKTUYECKOE MPUMEHEHUE
MPOAYKTOB MEPepadbOTKH;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKHUM YpaBHEHUSIM
(Macchl, 00bEMa, KOIMUYECTBA MCXOAHOIO BELIECTBA WJIM IMPOAYKTA PEAKLUU I10 HU3BECTHBIM
Macce, 00bEMY, KOJTMUECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB WM IPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAaHWH 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHMS, HUCHOJb3yeMbIX B XUMHUHM I[PH H3yYEHUU BEIIECTB M XHUMHUYECKHX SBICHUN
(HaOmrofieHHe, W3MEpEeHHe, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIB30BaTh CHUCTEMHbBIC
XUMHUYECKHE 3HaHWs JUIsl TMPUHSATHS PpEHIeHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUIIa MOJB30BAHUS XUMHUYECKOW MOCYNOM U
nabopaTopHbIM 000pYIOBaHUEM, a TaKXkKe MpaBuiia OOpallleHusl C BEIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUM TUIAHUPOBATh W BBHITIOJNHATh XMUMHYECKUN HSKCIIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIECTB IIPU HArpEeBaHUU, MOJIyY€HUE 3TUJIICHA U U3yYEHUE €ro
CBOMCTB, KAaYeCTBEHHBIE PEAKIMU OPraHUYECKUX BEIIECTB, JeHATypalus OEIKOB TpU
HarpeBaHUM, [[BETHBIC PEaKINH OETKOB) B COOTBETCTBUU C MPAaBHIIAMU TEXHUKH 0€30MaCHOCTH
npu OOpalIeHNH C BEIIECTBAMHU U JTA0OpaTOPHBIM 000pYAOBaHUEM, TIPEACTABIATh PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluCH ypaBHEHUN COOTBETCTBYIOIIMX pEaKIUd |
(bopMyITHpOBaTh BHIBOABI HA OCHOBE ITHX PE3YJbTATOB;

c(hOpMHPOBAHHOCTh YMEHUN KPUTHYECKU aHAJTU3UPOBATh XMMUUYECKYIO HH(POPMAIIHUIO,
MOJTy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi uHpopMaluu, IHTEpHET U ApyTux);

c(OpMUPOBAHHOCTh YMEHHUH COONIIOAATh MpaBHJa AKOJIOTMUYECKH IEJIeCO00pa3HOro
MOBEJIeHUsI B OBITY U TPYAOBOH [MEATEIHHOCTH B LEISAX COXPAaHEHHUs CBOETO 370POBbS U
OKpYXarollel MPUpPOJHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3JIEHUCTBHS HA YKUBBIE OPTraHU3MbI
ONpeeaEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHUMas cmbica nokazarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIEHUS U TPEJOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M
YeJI0BeKa;
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It 00YYarONIMXCsl ¢ OTPAaHMYCHHBIMH BO3MO)KHOCTSIMU 3[IOPOBBSI: YMEHHUE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUIS  CIETBIX H CIa00BUIMIIMX OOYYArOIIMUXCS: YMEHHE WCIONIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ans 3anmucu xumudeckux Gpopmyit.

11 KJIACC

IIpenmerHble pe3ynbTaThl OCBOEHHMA Kypca «OOIias M HeOopraHudeckas XUMHs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TIPEACTABICHUI: O XWMHUYECKOW COCTABISAIOLICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XMUMHU B TO3HAHWU SBJICHUH MPUPOABI, B (OPMUPOBAHUH
MBIIUICHUS] M KYJABTYpBl JHYHOCTH, €€ (PYHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM st
peLICHUs TPAKTHYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOAHOM CpEAE;

BJIAJICHUE CHCTEMOM XMMMUYECKHMX 3HAHHMM, KOTOpass BKJIIOYAECT: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUH 3JIEMEHT, aToOM, H30TOIl, S-, p-, d- 3JIeKTpOHHbIE OPOUTAIN aTOMOB, HOH,
MOJIeKyJla, MOJIb, MOJIAPHBIH OO0BEM, BaJEHTHOCTh, 3JIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCIJICHHS, XUMHUYECKass CBsA3b (KOBaJE€HTHAas, WOHHAs, METaJJIM4YecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKAsl pPEII€TKa, THIBI XMUMHMYECKHMX PpPEaKUUd, pacTBOp, OAJIEKTPOJIUTHI,
HENIEKTPOJIUTBI, IEKTPOJUTUYECKAs JAUCCOLMALMNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOM  peaklMM, XUMUYECKOE paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
IEKTPOJIMTUYECKON JuccouManuy, nepuonmdeckui 3axkoH JI. M. Menneneesa, 3akoH
COXPAHEHHUsI MaccChl BEILECTB, 3aKOH COXPAHEHHs W NPEBPAILCHUS DHEPIHMM IIPU XUMHYECKUX
peaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJUYECKMH $A3BIK XMUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JEeKallue B OCHOBE IIOHMMAaHUs INPUYMHHOCTM M CHUCTEMHOCTHM XUMHUYECKUX SIBICHMI,
(daxToNOrNYecKre CBECHHs O CBOMCTBAX, COCTABE, MOJYYEHUH U O€30I1aCHOM HCIIOJIb30BaHUU
BaXHEHUIIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON JAESITEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBIISTH XapaKTEpHbIE IPU3HAKH MTOHSATHUH, YCTaHABINBATh
UX B3aWMOCBSI3b, MUCIIOJIB30BATh COOTBETCTBYIOIIHE IMOHATUSA IIPU ONMCAHWHM HEOPTraHWYECKHUX
BEILIECTB U UX IIPEBPALLECHHUI;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYI0 CUMBOJMKY JJISI COCTAaBICHHS
(dopMyn BEIIECTB M YPAaBHEHUN XUMHUYECKHUX pEaKIHil, CUCTEeMaTH4ecKyl0 HOMEHKJATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTJEIBHBIX HEOPraHMYECKHUX BeIIEeCTB (yrapHblii ras,
YIVIEKUCIBIA Ta3, aMMHAK, rani€Has U3BECTb, HErall€Has U3BECThb, IUTHEBAs CONA, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTb YMEHUH OMNpEAENsATh BaJCHTHOCTh U CTENEHb OKHUCICHUS
XUMUYECKUX DJJIEMEHTOB B COCIMHEHUSAX pPa3jIU4YHOIO COCTaBa, BHJ XHMHYECKOM CBS3H
(KoBaJIeHTHas, UOHHAs, MeTaJJIN4ecKasi, BOJOPOHAs) B COCAMHEHMSIX, TUIl KPUCTAIINYECKON
pPEemIETKN KOHKPETHOTO BellecTBa (aTOMHasi, MOJIEKY/sIpHas, HWOHHAas, MeTajulndyeckKas),
XapakTep cpeabl B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIIC)KHOCTh HEOPTaHUUECKHUX BEIECTB
M0 MX COCTaBY K OIpeNIeIEHHOMY KJIacCy/TpyIiie COeMHEHUH (TPOCThIE BELIECTBA — METAJLIbI
Y HEMETAaJUIbl, OKCHU/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCUIBI, COJIH);
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c(hOpMHPOBAaHHOCTh YMEHHH pacKpbIBaTh CMBICT Tiepuogudeckoro 3akona J[. U.
MenzaeneeBa ©  JAEMOHCTPHPOBATH €r0  CHUCTEMATHU3HPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHUE AaTOMOB
XUMHUYECKHUX 371eMeHTOB 1—4 nepuonos Ilepuoauueckoil cUCTEMbl XUMUYECKUX 31€MEHTOB /1.
W. MenneneeBa, UCMONb3YS MOHATHS «S-, p-, d-dIIEKTPOHHBIE OPOUTANINY», «IHEPTrEeTHUECKHE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHYECKHX JJIEMEHTOB M UX
COEIMHEHUH 10 nepuoaaMm u rpynmnam llepuoandeckoit cucremMsl XuMuyeckux anemeHTos /1. U.
Menpeneena;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMHCHIBATh) OOMME XUMUYECKHE
CBOIMCTBA HEOPraHMYECKMX BEHIECTB PA3IMYHBIX KIJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3U MEXAY HEOPraHWYeCKMMHU BEHIECTBAMHU C IIOMOIIBIO YpaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCHU(PUIMPOBATh XUMHUYECKUE PEAKIMH [0 Pa3THMYHBIM
npu3HakaM (YMCIy M COCTaBy pEarupyromux BeIIeCTB, TEIIOBOMY 3(QeKTy peakilui,
M3MEHEHUIO CTETNICHEeH OKMCIICHUS JIEMEHTOB, 00paTUMOCTH PEaKIMK, YYaCTUIO KaTaln3aropa);

c(OpMUPOBAHHOCTh YMEHUW COCTABIATH YPaBHEHHS PEAKIMH pPa3IUYHBIX THIIOB,
MOJIHBIC W COKpAIICHHBIC ypaBHEHHUS peakIUid MOHHOTO OOMEHA, YYWTHIBAasl YCIOBHS, TPU
KOTOPBIX 3TH PEAKIIUU UAYT J0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHMM NPOBOAMTH PEAKLUU, MOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pAa3jIUYHBIX HEOPraHMYECKUX BEIIECTB, pACIIO3HABATH OMNBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOILME B BOJAHBIX PACTBOPAX HEOPIAaHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuii ToCPeCTBOM COCTaBJICHHSI SJIEKTPOHHOTO OallaHca 3TUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIH OT
pa3iaNyYHbIX (AKTOPOB; XapaKTEP CMEIIEHUS XUMHUYECKOrO PaBHOBECHS B 3aBHCHMOCTH OT
BHelIHero Bo3zaeiictsus (npuHuun Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHUE TMPOIECCHI, JIEKAIIUE B
OCHOBE MPOMBIIIICHHOTO TIOJIYYeHHsI CEPHOM KHUCIIOTHI, aMMHUaKa, a Takke chOpMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX W DKOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCIEHUS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi JIONisl BEIIECTBA B PACcTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKUX
peaxIusax, Macchl BelecTBa Win 00bEMa ra3oB MO0 U3BECTHOMY KOIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMM BEHIECTB, TEIUIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MAcChl BEIIECTB, MPEBPAIEHUS U COXPAHEHUs YHEPTUH,

c(hOpMHPOBAHHOCTh YMEHUM COOJIIONATh TIpaBUiIa MOJb30BAHUSI XUMHUECKON MOCYION U
n1abopaTopHBIM 000pPYIOBaHUEM, a TaKXKe MpaBHia OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIIUSMH 10 BHIMIOJTHEHUIO Ta00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBHIMOIHATH XUMHUYECKHNA SKCIIEPHUMEHT
(paznmokeHHe TEPOKCHIAa BOIOpONa B TPUCYTCTBUM KaTalM3aropa, OMpPEICNICHHE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, BIMSHUE PA3THYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW pEeaKI[uu, Peakiy WOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMu Ha
cynbdar-, kKapOoHaT- ¥ XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHUSI, PEIICHUE AKCIIEPUMEHTAITBHBIX
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3agad mo TemaMm «Metamnel» U «Hemeramibl») B COOTBETCTBHM C NPaBUJIAMU TEXHUKH
0e30macHOCTH TpH OOpalleHWH C BeIIeCTBAaMH U JTAOOpaTOpHBIM  00OpYIOBAHUEM,
NPEACTaBIATh PE3yJAbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIUil ¥ (OPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YIIBTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AHAJIM3UPOBATH XMMHYECKYI0 HH(OPMAIIHIO,
MOJy4aeMYyl0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MAacCOBOM KOMMYHUKanuu, MHTepHET u
JPYTUX);

c(OpMUPOBAHHOCTh YMEHHUH COONIIOAATh MpaBHJa HKOJIOTHMUECKH LIEJIeCO00pa3HOro
MOBeJIeHUsI B OBITY U TPYAOBOH [EATEIBHOCTU B LIEISX COXPAaHEHHUS CBOETO 370POBbs U
OKpYXKarollel NMPUPOJHOM CPelbl, OCO3HABATh ONACHOCTH BO3JEHCTBHS HA YKUBBIC OPraHU3MBbI
onpeeNi€HHBIX BEIIECTB, MOHUMas cMbIch nokaszarens [1JIK, moscHATs Ha mpuMepax criocoObl
YMEHBILIEHUS U NPEAOTBPAILEHUS UX BPEIHOIO BO3IEHCTBUS HA OPraHU3M YEJIOBEKA;

i 00YYarOUIMXCsl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHUE NPUMEHATH
3HaHUA 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX SBJICHUI;

JUIS CclelblX ¢ CcIaboBUIAIMIMX OOYYalOIIMUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOYEUHYIO cucTeMy obo3Hauenuit JI. bpaiins ans 3anucu xumudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Haume KosmyecTBo yacoB D IeKTDOHHEIE
HOBaHHUE K n (und onme)p
pa3nenoB W OHTP PaKT P
n/n OJILHBIC HYecCKHue Oﬁpa30BaTeJ'll)Hl>Ie
rem cero 6 o pecypcsI
porpaMMbI padoThl padoThl
Pasznea 1. TeopeTnyeckue 0CHOBbI OPraHM4€eCKOM XUMHHU
[Tpenme
T
OpraHn4eCcKoin
’;Pe‘g““; bubnuoreka
P LIOK https://myschool.edu
1 CTPOCHHUS ru/
OpPraHHUYCCKHUX —
COCAMHEHHI
A. M.
bytieposa
Hroro o
pazzaeny
Pasgea 2. Yriesogoponsl
LHBIC Hpenen bubnmoreka
LIOK https://myschool.edu
1 YIJIEBOJOPO/IbI ru/
— aJIKaHbl —
Henpen
€JIbHbIC bubnmoreka
5 YIJICBOIOPO/IbI 1 LIOK https://myschool.edu
' AJIKEHBI,) .ru/
aJIKaJUECHBI,
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AITKUHBI
Apowmar bubnmoreka
3 WYECKUE LIOK https://myschool.edu
' YTIIEBOJIOPOJIBI .ru/
IIpupon
EICDITi)qHHKH bubnnoreka
4 1 LOK https://myschool.edu
. YIJIEBOJOPOIO ru/
B u HX —
nepepadboTka
Htoro o)
pazneny 3
Pasnea 3. Kuciopoaconep:kanue oprannyeckue coeIuHeHUus
Crinpri Bubanoreka
1 _Detion LIOK https://myschool.edu
ru/
Anbpner
EibléoHOBLIe bubnunoreka
2 P 1 LOK https://myschool.edu
. KHUCIOTEL.
./
CioXHbIE
3hupsI
ViieBo bubnunoreka
3 . A 1 LIOK https://myschool.edu
' ru/
Htoro o
pazzgeny 3
Pasnen 4. A3orcogep:kaniue opranHnyecKue coeTuHeHust
AMUHEL bubnnoreka
1 AMUHOKHUCIIOT LIOK https://myschool.edu
' bl. benku .ru/
Htoro o
pazneny
Pasnen S. BeicokoMoJIeKy /I pHBbIE COeMHEHHU S
ACCEL Tlracty bubnuoreka
1 KayayKu. LIOK https://myschool.edu
ru/
Bosoxna
Utoro o
pazzaeny
OBIIEE
KOJIMYECTBO 2 )
YACOB o, 4
ITPOT'PAMME
11 KJIACC
Haumen KosnuecTBo yacos DJIeKTPOHHBIE
. OBaHHe Kontp Ipakr (uu¢posBbie)
pa3aejaoB H cero OJIbHBIE H4YecKHue 06pa30BaTeJ'leble
TeM padoThI padoThI pecypchl
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NMPorpamMmbl
Pasnen 1. Teopernueckne 0CHOBbI XUMHH
Crpoen
ue aTOMOB.
[lepuognueck
ni | saxon i Bubnuoreka
[Tepuognueck —— ool ed
1 aqa cucremal HOK ttps://myschool.e
' u.ru/
XUMHYECKUX u.rus
IEMEHTOB  /J1|
n.
Menneneena
ne Becuiggf; Bbubnuoreka
' LIOK https://myschool.ed
2 Muoroo6pasu e
€ BEIECTB ==
XuMuye Bubnuoreka
3 CKHE DeaKIih LHOK https://myschool.ed
' pear u.ru/
Utoro o Bubnuoreka
asen 3 LIOK https://myschool.ed
Py u.ru/
Pasnen 2. Heoprannuyeckasi xumms
Mertaiut Bubnuorexa
1 BI LIOK https://myschool.ed
' u.ru/
Hemera Bubnuoreka
2 JUTBI ITOK https://myschool.ed
' u.ru/
CBs3b
HEOpPraHUYEeCK Bubmiorexa
3 1x u LIOK https://myschool.ed
' OpPTaHMYECKHUX u.ru/
BEILIECTB
Utoro o bubnunoreka
aznen 7 LIOK https://myschool.ed
preny u.ru/
Pa3znea 3. Xumus u :Ku3HbL
Xumus Bubnuoreka
1 1 KU3Hb ITOK https://myschool.ed
' u.ru/
Hroro o
pazneny
OBIIEE
KOJIMYECTBO
YACOB ol 4
ITPOT'PAMME
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