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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHUHM Ha YpOBHE CpeAHero odmiero odpazoBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®eneparumn», TpeOOBaHMIM K pe3yibTaTaM OCBOEHHUs (enepanbHOi 00pa3oBaTeNbHOMN
nporpaMMmbl  cpeaHero obmero o6pazoBanus (DPOIlI COO), mnpeacTaBIEHHBIX B
®denepaibHOM TOCYyJIapcTBEHHOM oOpasoBareiabHoM cTaHaapre COO, ¢ yuérom
Konnenmuu mnpenogaBanusi ywyeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepainuu, peanu3yloldX OCHOBHBbIE 00pa3oBaTEIbHBIE
POrpaMMBbl, U OCHOBHBIX MoJ0XkeHul «CTpaTeruu pa3BuTHs BocniuTanusi B Poccuiickoit
®enepannu Ha iepuon a0 2025 roga» (Pacnopsbxkenue [paBurensctsa PO ot 29.05. 2015
Ne 996 - p.).

OcCHOBY MOJXO0JIOB K pa3pabOTKe MpOrpamMMbl MO0 XUMHH, K OMPEACIICHUIO OO0
CTpaTerud OOyuYeHHUs, BOCHUTAHUS U Pa3BUTUS OOYHYAIOIIMXCS CPEACTBAMHU Yy4EOHOTO
npenmMera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIIETITYaJIbHbBIE
nosioxenus GI'OC COO o B3auM00OYCIOBICHHOCTH II€JIEH, COAepKaHus, PE3yIbTaTOB
oOy4deHus u TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, IMOJy4aeMOE€ BBIMYCKHUKaMHU 001Ieo0pa3zoBaTeIbHON
OpraHu3alluy, SBISETCS HEOThEMJIEMOM 4YacThi0 HUX 00pa3oBaHHOCTU. OHO CIYXKUT
3aBepUIAIONIMM JSTallOM pealu3allid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE
KJIFOUEBBIX [IEHHOCTEN, MPUCYIIHX LIETOCTHOM CHCTEME XMMHUYECKOr0 00pa3oBaHus. JTU
[IEHHOCTH KAacaloTCs MO3HaHMSA 3aKOHOB TNPHUPOAbI, (OPMHUPOBAaHUS MHUPOBO33PEHUS U
oO11eil KyJIbTyphl UETOBEKA, a TAKKE HIKOJIOTMUECKH 000OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3JI0POBBIO U IPUPOAHOH cpere. Peannsyercs xummdeckoe 00pazoBaHue 00yUarOIMXCs Ha
YpPOBHE cpeaHero oOiiero o0pa3oBaHUs CPEACTBAMU YUE€OHOTO TpeaMeTa «XHUMHUS,
COJIep)KaHME U MOCTPOEHHE KOTOPOro OMpEeeeHbl B MPOrpaMMe MO XMMHHU C Y4ETOM
cnenuUKy HAyKu XUMHUH, €€ 3Ha4YeHUS B TIO3HAHUH TIPUPOJIBI U B MATEPUATILHOM )KU3HU
oOmiecTBa, a Takke € Y4YyéToM OOHmMX LeJdedl MW NPUHLHUIIOB, XapaKTEPHU3YIOMIMX
COBpPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero ooOpa3oBaHus B Poccuiickoit
denepanuu.

XuMHUSL Kak 3JEMEHT CHCTEMBbl E€CTECTBEHHBIX HayK HrpaeT ocoOyi pojb B
COBPEMEHHON IUBWIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHalbHON KynbTyphl. OHa
BHOCHT CBOI BKJIaJ] B POPMUPOBaHKE PALIMOHATBHOIO HAYYHOTO MBIIIJICHUS, B CO3/JaHUE
IIEJIOCTHOTO IIPECTABIEHUS 00 OKPY KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI M YETIOBEKa,
KOTOpoe (QopMUpYyeTCSs B XUMUU Ha OCHOBE IOHHMAaHHsS BEIIECTBEHHOIO COCTaBa
OKpPY’)KaIOIIEr0 MHpA, OCO3HAHMsS B3aUMOCBSI3M MEXIY CTPOCHHEM BEIIECTB, HX
CBOWMCTBaMHU M BO3MOYKHBIMH O0JIaCTSIMH TPHUMEHEHUSI.

TecHO B3aUMONEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTaja
HEOTHEMJIEMON YacTbI0O MUPOBOM KyJIBTYphI, HEOOXOAMMBIM YCIOBUEM YCIIEIIHOTO TPyia
Y KM3HU KaXKJ0ro uieHa obmiectBa. CoBpeMEeHHAasi XUMUS KaK HayKa CO3UAaTeNbHas, KaKk
HayKa BBICOKMX TEXHOJIOTHI HallpaBJIeHa Ha pelIeHue TT00aTbHBIX MPOOIEM YCTOWIHNBOTO
pPa3BUTHSI YEJIOBEYECTBA — CBHIPbEBOM, OSHEPreTUYECKOM, MUIIEBOM, HSKOJIOTrHYEeCKON
0€30MMaCHOCTH U OXPaHbl 37J0POBbSI.

B cootBeTcTBUM € 00IIKMMHU LEISIMHU U IPUHLIUIIAMU CPEIHEr0 0011ero o0pa3oBaHus
comepkanue mnpenmera «Xumus» (10-11 xmaccel, 0a30BbI ypOBEHb H3yYEHUS)
OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOyYaroIIuXcs,
HEOOXOJMMYI0 UM i1 BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO



BKJIIOUEHHUS B KU3Hb COI[MYMa, MPOJIOJDKEHUs 00pa30BaHMs B Pa3IUYHbBIX O0JACTIX, HE
CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisiroliiMu npeameTa « XuMus» ABISAI0TCs 0a30Bble Kypebl — «Opranndeckas
xumus» U «OO01as 1 HeopraHU4eckass XUMHUA», OCHOBHBIM KOMIIOHEHTOM COJAEpKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUIN 110 HEOPraHUYECKON XUMUU
(c BKIJIIOUEHHMEM 3HaHUW M3 OO0IIeH XMMHH) W OpraHuyeckod xumuu. dDopmupoBaHUE
JAHHOW CHCTEMbl 3HAHUW TIPU H3YYEHUH TpeaMeTa oOecrneyruBaeT BO3MOXKHOCTh
paccMOTpPEHUs] BCETO MHOI000pa3usi BEUIECTB HA OCHOBE OOIIMX IOHSATUM, 3aKOHOB U
TEOPUN XUMUU.

Crpykrypa coxaepxkaHusi KypcoB — «Opranumyeckas xumus» u «OOmas u
HEopraHuyeckas XuMmus» chopMupoBaHa B MporpaMme o XUMUU HA OCHOBE CUCTEMHOTO
MOAX0/a K U3YUEHHUI0 Y4eOHOTO MaTepuaia U 00yCJIOBIIEHa UCTOPUIECKH 0OOCHOBAaHHBIM
pa3BUTHEM 3HAHMM Ha OMNpEJENEHHbIX TEOPETUYECKUX YpoBHAX. Tak, B Kypce
OpraHMYecKOW XMMHH BEIIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIIACCHYECKOW TEOpUU
CTPOEHUSl OpPraHMYECKUX COEAMHEHHI, a TakKe Ha YPOBHE CTEPEOXHMUYECKUX U
AIIEKTPOHHBIX TMPEACTABICHUN O CTpoeHUHU BemiecTB. CBeleHUs 00 U3y4aeMbIX B Kypce
BELIECTBAX JAalOTCs B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTMYECKU
aKTUBHBIX coenuHeHWH. B Kypce opraHudeckoii XWMHUHU TIONY4YalOT pPa3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO 00Iero o0pa3oBaHHs TepBOHAYAIbHbBIE
NpPEJICTAaBICHUS O XHMHUYECKOW CBSA3HM, KIACCU(DPUKAIMOHHBIX IPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKON pPEaKI1H.

[Ton HOBBIM yriomM 3peHuss B 1npeaMere «XuMmus» 0a30BOro  ypoBHS
paccMaTpuBaeTcsi HM3yYeHHBIH Ha ypOBHE OCHOBHOTO o00miero oOpa3oBaHus
TEOpEeTUYECKU MaTepual U (DaKTOJOTMUYECKHE CBEJEHHUS O BEIIECTBAX M XMMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO01iast 1 HeopraHu4eckasi XuMus» o0yqaroImuMcst
IPEIOCTABIISIETCS BO3MOYKHOCTH OCO3HaTh 3HAYEHUE IIEPUOJMYECKOrO 3aKOHa C
OOLIETEOPETUUECKMX W METOJOJIOTUYECKUX MO3UIMM, TIIy0Ke MOHSTh HCTOPUYECKOE
W3MeHeHne (YHKIMKA 53TOro 3akoHa — OT o0oOmarmed 10 OOBsICHAIONEH |
MPOTHO3UPYIOIIECH.

Enunas cucrema 3HaHWM O BaXKHEWIIMX BENIECTBAX, HMX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHMHM, a TaKKe O XHMHYECKHUX pPEaKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHUs JomoiHseTcss B Kypcax 10 u 11 kmaccoB snemeHTaMu
COJIEpKaHUsI, UMEIOIIUMHU KYJIbTYPOJOTUUECKUN U MPUKIATHON XapakTtep. DTU 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XMMHH C JPYTMMH HayKaMH, PacKpbIBalOT €€
pONb B TIO3HABATEILHOM M TPAKTUYECKOW JESATEIBHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOLECCY TBOPUECTBA B 00JACTH TEOPUM M MPAKTUYECKUX
MPWIOKEHUM XHMHUHU, TMOMOTAIOT BBIMYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATH
uH(pOpMaIUIO U IPUMEHSTH €€ JIJIs MOTOTHEHUS 3HAHUM, PElIeHUs HHTEIUICKTYalbHBIX U
AKCIIEPUMEHTAJIBHBIX HCCIIEI0BAaTENbCKUX 3anad. B menom coaepxkaHue ydeOHOTO
npeaMera «XuMus» JAHHOTO YPOBHSI M3YYEHHS OPUEHTHMPOBAHO Ha (POPMHUpPOBAHUE Y
00yJaronIMXCcsi MUPOBO33PEHUYECKON OCHOBBI JIJIs1 MOHUMaHUS (HUIOCOPCKUX HIEH, TAKMX
KaK: MaTepUaJbHOE  E€IMHCTBO  HEOPraHMYECKOr0 W  OPraHUYeCKOro  MHpa,
00yCJIOBJIEHHOCTh CBOWCTB BEIECTB HUX COCTAaBOM M CTPOCHHUEM, I103HABAEMOCTh
MPUPOJHBIX SIBIEHUN MYTEM IKCIIEPUMEHTA U PEUICHUSI MPOTUBOPEUHI MEXIy HOBBIMHU
dakTaMu M TEOPETUYECKUMHU MPEANOCHUIKAMU, OCO3HAHUE POJIM XHMHUU B PEUICHUU



HKOJIOTMUECKUX TpolOiieM, a Takxke MpolsieM cOepekeHHs] SHEPreTUYECKUX PEeCcypCoB,
CBIPbS, CO3/IaHMsI HOBBIX TEXHOJIOTUN U MaTepUasoB.

B nane pemieHus 3agad BOCHUTAHUS, PA3BUTHS U COLMAIU3ALNMUA OOYyYAIOIIMXCS
OPUHSTHIE TPOTPAMMOM 110 XUMHUH MOJAXO/IbI K OMPENIETICHUIO COACPKAHUS U MMOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (OPMHUPOBAHHE YHHMBEPCAJIbHBIX YUYEOHBIX JEHCTBUH,
UMeIoIuX 0a30BO€ 3HAUECHHE JUISI PA3JIUYHBIX BUOB JESATEIBHOCTHU: PELICHUS MpoodiieM,
MOMCKa, aHaMM3a U 00paboTKu MHGOPMAIIUU, HEOOXOAUMBIX U1l MPUOOPETCHUS OIbITa
NPAKTUYECKOM M HCCIEAOBATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMHUU KaK Ha yPOBHE OCHOBHOTI'O 00I1I€T0 00pa30BaHus,
TaKk U HAa ypOBHE CpeaHEro o0Iiero oOpa3oBaHMs, MPH ONpPEIEICHUN COAEpKATSIbHON
XapaKTepUCTUKH  Lelell HW3ydeHus MpeaMeTa HalpaBiI€HUEM IE€pBOCTENEHHOU
3HAYMMOCTH TPAAUIMOHHO MpU3HAETCS (POPMUPOBAHHE OCHOB XMMHUYECKON HAyKH Kak
00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUUECKON NEATEIHHOCTH YEIOBEeKa U Kak
OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKONM TOYKH 3PEHUS TAKOH
MOJIXOJT K ONPEICIICHHIO TIeJIel M3YUYEeHHS MpeIMeTa SIBIISICTCS BIIOJIHE OTPABIaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUs IJIaBHBIMH LEISIMH U3y4YEeHUS IpeaMeTa « XuMus»
Ha 6a3oBoM ypoBHE (10 —11 ki1.) aBnsrOTCS:

e (opmupoBaHHE CHUCTEMbl XMMHYECKHX 3HAHMA KaK Ba)KHEHIIEW COCTaBISAOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIFOUEBhHIE
NOHSTHS, (PyH/IaMEHTaIbHbIC 3aKOHBI U TEOPHH XWMHUHU, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHE Y MMOHUMAaHHE CYITHOCTH JOCTYITHBIX 0000IIEHHIT MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHHE C UICTOPUEN UX PA3BUTHUS U CTAHOBIICHUS;

e (QopmupoBaHHMe U pa3BUTHE NPEJCTABICHUI O HAYYHBIX METOAAaX IO3HAHUA
BEIIECTB M XMMHUYECKHX pPEaKIMH, HEOOXOAUMBIX JJIsi NMpUOOpETeHUsT yMEHUM
OpUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIIMX MECTO B
IIPUPOJE, B IPAKTUYECKON U NTOBCETHEBHOW KU3HU;

® Da3BUTHE YMEHHMH U CIIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM U
00BSCHEHHEM XMMHUYECKOr0 3KCIEPUMEHTa, COOJI0/IEHUEM MpaBuil 0€30MacHOTO
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsiny ¢ aTuM, copepkaTenbHas XapaKTepUCTHKa Iefied U 3a7ad HM3yueHus
npeaMera B MporpaMMe MO XMMHMHM YTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBHM C
HOBBIMHM TPUOPUTETAMU B CHCTEMe cpeAHero obmiero obpasoBanus. CerogHs B
NpPEeroaBaHui XUMHUHM B OOJNbIIEH CTENEeHHW OTHAETCA NPEANOYTEHHE NPAKTHUYECKOU
KOMIIOHEHTE COJEpKaHUsl OOy4YeHMsl, OPUEHTHPOBAHHOM HA IMOATOTOBKY BBIITYCKHHMKA
oOureoOpa3oBaTeIbHONM ~ OpraHW3allid, BJIAJCIOIIEr0 He HabopoM  3HaHUU, a
(YHKIIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U YMEHHUSIMH aKTHBHOTO MTOJTY4IEHUS
3HAHWM U IPUMEHEHUS UX B peasIbHOM KM3HU JJIsl PEIICHUs TPAKTUUYECKUX 3a/1ay.

B cBA3u ¢ 3TUM IpU U3ydeHMM IpeaMeTa «XHMHsS» JIOMUHHUPYIOLIEE 3HAuYE€HHE
NpUOOpPETaOT TaKKe LeNU U 3a7a4u, KaK:

afgantanus OOy4aroluXcsl K YCIOBUSIM JIUHAMUYHO DPAa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHHE MHTEUIEKTYyaJbHO PA3BUTOW JMYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO,
COTPYHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSATUIO TPAMOTHBIX DPEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHe y 00y4YalOIIUXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINIA),
UMEIOIUX YHUBEPCAJIBHOE 3HAUYEHUE JJI PA3IMYHBIX BUAOB JESATEIBHOCTU: PELICHUS



mpoOJjeM, MOUCKa, aHaJIn3a U 00paboTku HHPOopMaIK, HEOOXOIUMBIX JUIsI MPUOOPETCHHS
OTIbITA ACSITENILHOCTH, KOTOPast 3aHUMAET BaXKHOE MECTO B MIO3HAHUM XUMUH, & TAKXKe TS
OLICHKH C TIO3MIUN SKOJOTUYECKOW O€30MacHOCTH XapakTepa BIUSHHS BEIIECTB U
XUMHUYECKHUX MPOLIECCOB HAa OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaIbHBIX ¥ TBOPYECKHX
crocoOHocTel O00yYaromMXCsA: CHOCOOHOCTH CaMOCTOATEIBHO MPUOOpPETaTh HOBBIE
3HaHHUA 1O XUMHUU B COOTBETCTBUU C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIbH30BATh
COBPEMEHHBIE HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIS TTOWCKA U aHAJIN3a YIeOHOU 1 HaAyIHO-
NOMyJISIPHON MHGOPMAIIMH XUMUYECKOTO COJIEP>KaHUS;

dopMHupoBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUJICHUS,, HAONIOAaTeNbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIUMbI, B YAaCTHOCTH, TpH IUIAHUPOBAHUW U TIPOBEJACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHKE Y 00ydaronuxcs yoekIEHHOCTH B TYMaHUCTHUYECKOM HANPaBICHHOCTH
XUMHUHM, €€ BaXHOM pOJM B pEUICHUH TI100aNbHBIX MpoOJeM palruOHAIBHOTIO
IPUPOIONONIB30BAHMS, TIOMOJHEHUS DHEPreTMYECKUX PECYpCOB U COXpaHEHHS
TIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpEKHOTO OTHOIIEHUS K IPUPOJIC
U CBOEMY 3/I0OPOBBIO, a TAKKE MPUOOPETEHHSI OTBITA UCIIOJIb30BAHUS TOTYYEHHBIX 3HAHUHN
JUISL TIPUHSATUS TPaMOTHBIX PEIIEHUN B CHUTYallUAX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMH.

B yuebHOM mnaHe cpemHero oémiero oOpa3oBaHHs HpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJIUT B COCTaB MPEIMETHOM 00s1acTh « ECTeCTBEHHO-HAYUHBIC TPEAMETHD).

OO6miee 4uCIO 4YacoB, OTBENEHHBIX ISl M3YYCHHs] XUMHUM, Ha 0a30BOM ypOBHE
cpeanero obmero obpasoBanusi, coctapiser 68 yacoB: B 10 kiacce — 34 yaca (1 gac B
Henenmo), B 11 kinacce — 34 gaca (1 gac B Henemo).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKOH XUMHH

[IpenMer opraHM4eckoll XHWMHHU: €€ BO3HMKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIyYE€HUHU HOBBIX BEILIECTB M MaTepHasioB. TeopHs CTpOEHUsI OPraHUYECKUX COETUHEHUIN
A. M. BytnepoBa, e€ ocHOBHbIE MONOKEHUSA. CTpyKTypHbIE (HOPMYJIbl OPraHUYECKHX
BenlecTB. ['omonorus, nzomepus. XUMHUYECKas CBSA3b B OPTaHUYECKUX COECIUHEHUAX —
OJIMHApHbBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o Kkiaccuukanmuu OpraHMYecKux BemecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHUU (CHUCTeMaThyecKas) U TPUBUAJIbHBIE HA3BaHUS BaKHEHIINX
IIPEICTaBUTENIEHN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCHEpUMEHTAJIbHbIE METOABl M3YyYEHHs BEIIECTB W MX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJ OpraHMYeCKHX BEIIEeCTB, HAOMIOJEHHE U  ONHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB 110 MPEBPAILIEHNIO OPTaHUYECKUX BELIECTB MIPU HArpEBaHUU
(nmnaBneHue, 0OyrIuBaHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUN psAZl. MeTaH U 3TaH — NpoCcTenIIne
NPEJCTABUTEIH aJKAHOB: (PU3MUECKHE U XUMHUYECKHE CBOMCTBA (peaklMU 3aMEelICHUs U
ropeHus ), HaxOXKJeHUE B IPUPOJIe, OJyUYEeHHUE U IPUMEHEHHUE.

ATIKEHBI: COCTaB W CTPOEHHE, I'OMOJIOTMYECKUH psA. OTWIEH M NPONWIEH —
NpOCTEHIINE MPEICTAaBUTENN AJKEHOB: (U3MUECKHEe M XMMUYECKUE CBOMCTBa (peakuuu
TMJIPUPOBaHUsA, TaJOr€HUPOBAaHUS, TUApPATALMU, OKUCIECHHMS U IOJHMMEpPU3aLNN),
NIOJIyYE€HHUE U IPUMEHEHHE.

Ankanuensl: OyrtagueH-1,3 u MetwnOytaaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuus nojuMepusannn). [lomyueHne CHHTETHYECKOIO KayuyKa
U PE3UHBI.

AJKHHBL: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTHYECKUM pPsia. ALETHIIEH —
NPOCTEHIINI MpPeCTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKHUE U XUMHUYECKUE
CBOICTBA (peaKIy THIPUPOBAHNUS, TATIOTeHUPOBAHNUS, THAPATALIUHU, TOPEHUS ), TOJTYyUYEHUE
Y TIPUMEHEHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, pu3nyeckue 1 XUMUYECKHE CBOMCTBA (peaKIuu
TraJIOTEHUPOBAaHUS W HUTPOBAHMS), MOJIYYEHUE W TpUMEHeHue. Joayon: cocmas,
cmpoenue, @Quauueckue U XuMuuecKue Ccoucmea (peakyuu 2anoceHuposaHusi U
HUMpPOBaHuUs), noxyyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHMUecKas CBA3b
MEX/1y YIJI€BOJIOPOAaMH, IPUHAIIEKAIIMMU K Pa3IMYHbIM KJIaCCaM.

[TpupoHBIE UCTOYHUKH YIJIEBOAOPOAOB. IIpupoaHbIii ra3 U NonyTHbIE HEPTAHbIE
ra3el. Hed1p u e€ mpoucxoxaenune. Croco6sl nmepepaboTku HeTH: MeperoHKa, KPeKuHT
(TepmuuecKuii, KartaauTuueckuil), nuponus. Ilpoayktel nepepa®oTku HedTH, HX
IPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITy. KaMeHHBI yroib M HPOIYKTHl €ro
nepepadboTKH.



OKCIEpUMEHTAJIbHbIE  METOABl M3YyYEHHs BEIIECTB W MX IPEBPALLCHUMN:
O3HaKOMJIEHHE ¢ oOpa3lamH IJIacTMacC, KayuyyKoB M pe3uHbl, kKoyekuuu «Hedte» n
«Yronb», MOACIMPOBAHME MOJEKYJ YIVIEBOAOPOAOB U  TaJOIE€HONPOU3BOAHBIX,
IPOBEACHNE NPAKTUYECKOW pabOoThI: MOTyUYEHHUE ITUIICHA U U3yUYE€HUE €ro CBOICTB.

Pacuérnsbie 3anaumn.

Bbluncnenus nmo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJ/IHOTO BEIECTBA UM NMPOIYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WJIK IPOIYKTOB PEAKIIHH).

Kucaopoacoaep:kamme opraHnndecKue coelMHEHUs!

[IpenenpHblEe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHUE, (PU3NUYecKue u
XMUMUYECKHE CBOMCTBA (peakluu ¢ AaKTUBHBIMM MeTaJlIaMM, TaJlOT€HOBOAOPOIAMH,
ropeHue), IpuMeHeHue. BonopoaHbie CBSA3M MeXAy MOJEKyJlaMu cHupToB. [leiicTBue
METaHOJIa ¥ 3TAHOJIA HA OPTraHN3M YeJIOBEKa.

MHoroaroMHble COUPTHI. DTUWICHIVIMKOIb U TIMLIEPUH: CTpOeHHE, (PU3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMM METaUIaMH, KayeCTBEHHas
peakuus Ha MHOIOaTOMHBIE cnupThl). /[leficTBue Ha opraHusm uenoseka. [IpuMeHeHue
[JIMLEPUHA U DTHIICHIJIMKOJIS.

deHout: CTpOCHUE MOJIEKYJIbl, (U3NUECKHE U XUMUYECKHEe CBOWCTBA. TOKCHYHOCTD
denona. [lpumenenue derona.

Anpaerunpl U kemonsi. DopManbAETui, aleTalbIeru1: CTpoeHue, pusndyeckue u
XMMHYECKHE CBOMCTBA (PEAKLIMU OKMCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIINH),
MIOJIyYEHUE U TPUMEHEHHE.

ORHOOCHOBHBIE MpEJeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHAs U YKCyCHas
KHUCIIOTBI: CTpOEHUE, GU3HUECKHe U XUMUYECKHUe CBOMCTBA (CBOICTBA, o0IIMe /1715 Kilacca
KHUCIIOT, peakuus 3Tepudukanum), noiydeHue u npumeHerne. CteapuHoBasi U OJIEMHOBAs
KHCJIOTHI KaK IMPEICTaBUTEIN BBICIINX KapOOHOBBIX KHCIIOT. Mblia KaK COJM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBUE.

CrnoxHble 3(pUpbl Kak NMPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONU3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonornyeckas posb )KUpPOB.

VYrneBonpl: cOCTaB, KJIACCHU(PHUKAIMS YIJIEBOJOB (MOHO-, JU- M IOJHUCAXAPHUJIBbI).
['mroko3a — mpocTeimuit MOHOCaxapui: 0COOEHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3NIECKHE
U XHMHYECKHE CBOWCTBa (B3aumojelictBue c ruapokcugom wmeau(Il), oxucnenue
aMMHMa4yHBIM pacTBOpoM okcuaa cepebpa(l), BoccranoBieHue, OpoKeHHE TIIOKO3BI),
HaXO0XJCHHE B MPUPOJIE, TPUMEHEHUE, Ononorudeckas posib. @orocunte3. PpyKro3a Kak
MU30MeEp TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHble mnonumepsl. CTpoeHHe Kpaxmalia M|
HeJUT0103bl. PU3NUecKre U XMMUYECKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCcTBEHHAs
peakius C HOJI0OM).

OKCIIEpUMEHTAIIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX NIPEBPAICHUI: TPOBEACHUE,
Ha0JII0/IEHNE U ONHUCAaHNE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIMPTOB, KAUECTBEHHbIE
peaxky 0JJHOATOMHBIX CIIUPTOB (OKHCIeHHE dTaHoIa okeu oM Meau(11)), MHOroaToMHbIX
CIUpPTOB (B3auMO/eiCTBUE TNulieprHa ¢ ruapokcuaoM meau(1l)), anpaeruao (okuciaeHue
aMMHUa4dHbIM pacTtBopoM okcuaa cepedpa(l) u ruapoxkcunom meau(ll), BzanmonerictBue
KpaxMajia ¢ M0JI0M), IPOBEIEHUE MPAKTUYECKONH pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérurlie 3agaun.




Bbluncnenus no ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJ/IHOTO BEIECTBA UM NMPOIYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WM IPOIYKTOB PEAKIIHH).

A3zoTcoaepxalue OpraHn4eckre COeIMHEHMS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Duzndyeckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha IpUMepe INuiuHa). buonornyeckoe 3HaueHne
aMMHOKHUCIOT. [lenTuasl.

benku kak mpupoaHbIe BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas, BropuuHas
U TPETUYHAsI CTPYKTYypa OesIkoB. XUMHUYECKUE CBOMCTBA OEIKOB: THAPOJIN3, JeHATYpaLus,
KaueCTBEHHBIC PEaKIMU Ha OCJIKU.

DKcIeprUMEeHTalbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MpEeBpallleHuil: Ha0toIeHne
U OINHCAaHHWE JEMOHCTPALMOHHBIX OIBITOB: J€HaTypanusi OEJIKOB IpU HarpeBaHuw,
[[BETHBIC PEAKIINH OEIIKOB.

BbicokoMoJIeKy/IsIpHbIE COeINHEHNUS

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMED,
HOJIUMEp, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3AIUH, CPEAHSIsI MOJIEKYJIIpHast Macca.
OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUN — MOJIMMEpU3alus U
HOJIMKOH ICHCALIUS.

OKCNIepUMEHTaIbHbIE METOJbl M3yYEHHUs BEIIeCTB M UX MpeBpalleHuil:
O3HAKOMJIEHHE C O00pa3namMu HOpPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,
Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzanusa MexnpeIMETHBIX CBS3€l MPU M3YUYEHUHM OpraHudeckod xumuu B 10
KJIacCe OCYILIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JJISI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYyYHOT'O [IUKJIA.

OO61ue ecTeCTBEHHO-HAaY4HbIE MIOHATHSA: ABJIEHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHAINU3, CUHTE3, KJIACCU(pUKAIUS, NMEePUOAUYHOCTh, HAOIIOJEHUE, U3MEpEHHE,
HKCIIEPUMEHT, MOJECIUPOBAHUE.

dusuka: MaTtepus, 3HEpPIus, Macca, aTOM, JIEKTPOH, MOJEKYJA, YHEPreTUIECKUI
YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYUHBI ¥ €TUHUIIBI X U3MEPCHUSI.

buonorus: knetka, opranusm, 6nochepa, 0OMEH BEIIECTB B OpraHu3Me, pOTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OCNIKH, YIIIeBOAbI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHEpanabl, TOpHBIE MOPOIBI, TOJE3HBIE HMCKOMAEMble, TOIUINBO,
pecypchl.

TexHonorus:: MuIIeBble MPOAYKTbl, OCHOBBI PAIlMOHAJIBHOTO MHUTAHMS, MOIOIINE
CpPEeICTBa, JIEKAPCTBEHHbIE M KOCMETUYECKHE MPEenapaThl, MaTePHaIbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopenmecxue OCHOBBI XUMHH



XUMUYECKUN 3eMeHT. ATOM. Sapo aToma, M30TOMBL. DJIEKTPOHHAS O0OJOYKA.
DHepreTuyeckue ypoBHH, MOAYPOBHH. ATOMHBIE OpOWUTaNH, S-, p-, d- DIEMEHTHI.
Oco0eHHOCTH paclpeiesieHusl AIEKTPOHOB MO0 OpOUTAIsIM B aTOMAX AJIEMEHTOB MEPBBIX
YeThIPEX EPUOIOB. DIIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

Ilepnonnueckuii 3akoH U Ilepuoanueckas cucrema XUMUYECKHX dnemMeHToB 1. U.
MenpneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoandeckoil cucTteMbl XUMHUECKUX
anemenTtoB JI. WM. MeHneneeBa € COBPEMEHHOM TEOpHUEHM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XHMMHMYECKHX JJIEMEHTOB U 00pa3yeMbIX HMHU
IIPOCTBIX U CJIOXKHBIX BELIECTB IO TPYINIAM U NEpHOJaM. 3HAUYECHHE MEPUOJNYECKOTO
3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMUYECKas CBsA3b. BUIIbI XUMUYECKOHN CBA3M (KOBaJEHTHAA
HENoJisipHasT W TOJisipHAas, HMOHHAasg, MeTajuimueckas). MexaHu3Mbl 0O0pa3oBaHUs
KOBQJICHTHOW XMMMYECKON CBsI3U (OOMEHHBIN W JIOHOPHO-aKIenTopHbIN). Bomopoanas
CBsI3b. BaneHTHOCTB. DIEKTpOoOTpULIATENBHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U
AHHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. T UMbl KPUCTAUINYECKUX PEMIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT
THUINA KPUCTALIMYECKON PEIIETKH.

[lonsiTue 0 nUcTIEpCHBIX cucTeMax. MICTUHHBIE U KOJUIOMHBIE pacTBOpbl. MaccoBas
JI0JIsL BEIIECTBA B PACTBOPE.

Knaccudukanuss HeopraHudeckux coenvHeHuid. HoMeHKiaTypa HeopraHHYeCKHX
BEIIECTB. [ eHeTnUecKast CBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAICKAIUX K PA3TUYHBIM
KJIACCaM.

Xumuueckas peakuus. Knaccupukanms XuMUYecKUX peakliiii B HEOpraHU4ecKou u
OpraHNYeCKOW XHMMHHM. 3aKOH COXpPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHCHHS U
IIPEBPALLECHUS SHEPTUU PU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (akTopoB. OOpaTHMble
peakunn. XUMU4YecKoe paBHoBecHe. DaKkTOpPbI, BIUAIOIIAE HA COCTOSSHUE XUMHUUYECKOIO
paBHoBecus. [Tpunnun Jle larense.

OnekTpoiauTudeckas auccoranus. CunbHbIe M ciaOble anekTpoiuThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KHUCIIAsl, HEUTpAJIbHAS, ETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIVH.

OKCIIEpUMEHTANIbHBIE ~ METOJbl HM3Yy4YEHHS BEIIECTB M UX MPEBpPAILICHUI:
neMoHcTparuss Tabmuin «llepuonuueckass cuctema Xumuueckux osiementoB [l U.
MenpeneeBay, n3ydeHne MOIeNIel KPUCTAILUTHYECKUX PEHIETOK, HAOIIOICHUE U ONTMCAHUE
JNEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (Pa3iokKeHUE IMEepPOKCHAA BOAOPOJA B
MIPUCYTCTBUU KaTaau3aTopa, ONPENENICHHE Cpeabl PacTBOPOB BEUIECTB C IOMOIIBIO
YHUBEPCAILHOTO WHAMKATOPA, PEAKIIM HOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKON
paboTel «BnusiHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOU peakiiumy.

Pacuérnble 3amaun.

Pacuérpl 0 ypaBHEHUSIM XMMUYECKHX PEAKLHIl, B TOM YUCJIE TEPMOXUMUYECKHUE
pacy€Thl, pacYETHI C UCIIOIB30BAHMEM ITOHATUSA «MACCOBasl 10JIS BEIIECTBAY.

Heopranuueckasi XuMus

Hemerannel. Ilonoxenue HemeraimioB B llepmonnueckoil cucteMe XHMHYECKUX
aneMeHToB /. . MeHneneeBa u 0COOEHHOCTH CTpoeHUs aTOMOB. DU3nUecKre CBOMCTBA



HEMETAJUIOB. AJIJIOTPOIMS HEMETAJIOB (Ha TMpuMepe Kuciaopoaa, cepbl, (ocdopa u
yIIIepoia).

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAJJIOB (TallOr€HOB, CEphbl, a30Ta,
docdopa, yriaepona U KpeMHHUS) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOICOAEPIKAITUX
KHCJIOT, BOJAOPOJHBIX COCTMHEHU).

[IpuMeHeHrne BaKHENIITUX HEMETAJVIOB U UX COCAMHEHMIA.

Metamnbl.  Ilonoxkenue w™etawioB B Ilepronuueckoit cuUCTEME XUMHYECKHX
aneMmeHToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
MeramuioB. OOmme  ¢uzmveckue  cBoiicTBa  MeTaioB.  CIuiaBel  METaJLIOB.
DNEKTPOXUMUYECKUH PsIJi HAIPSHKEHU METaJlIOB.

XUMHYECKHE CBOMCTBA BAKHEHIINX METAUIOB (HAaTpUH, KaJIWi, KaJIbIIUA, MarHui,
ATIOMUHHH, IIUHK, XPOM, KEJI€30, MEb) U UX COCTUHEHUHN.

O61mue crnocoOrbl noy4yeHust MeTayuioB. [IpumeneHne MeTaioB B ObITY U TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YUCHHS BEIIECTB W UX IPEBpPAIICHUN: HU3yYEHUE
KOJUIEKIIUK «MeTalibl U CIIaBb», 00pa3lloB HEMETAIIJIOB, PEIICHUE YKCIIEPUMEHTAIbHBIX
3a1a4, HaOJIOJICHHWE W OIHMCAHWE JEMOHCTPAIMOHHBIX M JA0OPAaTOPHBIX OIIBITOB
(B3aMMOJIEiCTBUE THUAPOKCHAA QIIOMUHMS C PAacTBOpaMU KHUCIOT U IIEJIOYEH,
Ka4eCTBEHHBIE PEaKIIMy Ha KATUOHBI METAJLJIOB).

Pacuérhrle 3agaun.

Pacuértel Macchl BemiecTBa min 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, Pacu€Thl MacChl
(o0BEMa, KoNMuUecTBa BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO W3 BEIIECTB MMEET
MIPUMECH.

XUMHSA U )KU3HD

Pone xumum B oO0ecCleueHHWH SKOJOTHYECKOH, JIHEPreTUYeCKOM | MHUIICBOM
0€301acHOCTH, pa3BUTHH MeIUIUHBL. [IOHATHE O HAyYHBIX METOaX MO3HAHHUS BEIIECTB U
XUMHYECKUX PEAKIIHIA.

[IpencraBnenus 00 OOMMX HAyYHBIX NPHUHIIUIIAX TMPOMBIIUICHHOTO ITOJYyYCHHS
BAKHEUIIINX BEIIECTB.

YenoBek B MUpPE BEIIECTB U MaTEPHAJIOB: BA)KHEHIIIME CTPOUTEIbHBIC MaTEpHallbl,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKIIO, KEpaMHKa, MATEPUAJIbI JUIs SJIEKTPOHUKH,
HaHOMaTepHuasbl, OPraHMYECKUE U MUHEPATbHBIE YIOOpCHHUS.

XuMHUsT W 3]I0pOBbE YEJIOBEKA: IMpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuia OE30MAaCHOTO HCIOJIL30BaHUS MpEnapaToB OBITOBOM XWMHH B
IMOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBs3ed MpU U3y4eHHHM OOLIedl U HeopraHuuecKou
xumun B 11 Kiacce OCYIIECTBISIETCS] Yepe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHATHH, TaK W TIOHSATUH, SBISIOMIMXCS CHUCTEMHBIMH JJiI1 OTAEJIbHBIX
IIPEIMETOB ECTECTBEHHO-HAYYHOT'0 LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAyYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJ3, CHHTE3, Kiaccu(uKaius, TMEepUOJAUIHOCTh, HAONIOJACHUE, OKCIICPUMEHT,
MOJEIUPOBAHUE, U3BMEPEHNUE, SBJICHUE.

dusuka: MaTepus, YHEPIrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaIMOAKTUBHOCTb, MOJIEKYJAa, JIHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM,



arperaTHOe COCTOSHHE BEIECTBA, (PU3NYECKHE BEJIMYMHBI M €IMHUIBI UX HU3MEPEHus,
CKOPOCTb.

buonorus: knerka, opranusM, 3KkocucTema, ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMHHbI, 0OMEH BELIECTB B OpraHU3Me.

['eorpacdusa: MuHepanbl, TOpPHbIE IOPOJbI, IOJIE3HBIE HCKOIAEMbIE, TOIUIMBO,
pecypchl.

TexHomorusi: XUMuUYecKass IMPOMBIIIJIEHHOCTb, METAIYPIus, IPOU3BOJICTBO
CTPOUTENBHBIX  MaTepUajoB,  CEIbCKOXO3SIICTBEHHOE  IPOMU3BOACTBO,  IUIIEBas
IPOMBIIIEHHOCTb, (dapMmaneBTHUECKAS HPOMBIIIIEHHOCTb, IPOU3BO/ICTBO
KOCMETHYECKUX  IpernapaToB, IPOU3BOJACTBO  KOHCTPYKLIMOHHBIX  MaTepHalOB,
3JIEKTPOHHAs POMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOTPAMMEI 110 XMUMUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0yJarOIITUMUCS
mporpaMMm cpeaHero ooOmero oOpa3oBaHusi (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHeiM).  HayuyHo-MeToanuecko OCHOBOM i pa3pabOTKH  TUIAHHPYEMBIX
pe3yIbTaTOB OCBOEHUS MPOTPaMM CpeIHEro olIiero oopa3oBaHUs SBISETCS CUCTEMHO-
JIeATeTbHOCTHBIN MOIXO/I.

B cooTBeTcTBUU C CUCTEMHO-IEATETLHOCTHBIM MOAXO0I0M B CTPYKTYPE TUYHOCTHBIX
pPE3yIBTATOB OCBOCHHUS TMpeAMeTa «XHUMHS» Ha YPOBHE cpeaHero ooOiiero oOpa3oBaHUs
BBIJIETICHBI CIIEAYIONIUE COCTABIISIONINE:

OCO3HAaHHWE OOYYaIOIUMHUCS POCCHUHCKOW TPaXKJAaHCKOW HUACHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAaMOOTIPE/IEIICHUIO;

HAJIMYMEe MOTHUBAIIMH K O0yUYEHUIO;

[[eJICHAMIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUU JHMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarloIIMXCS PYKOBOJCTBOBATbCS B  CBOEH
NESITENPHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME
XUMHYECKOT0 00pa30BaHuUS;

HaJM4He MPaBOCO3HAHUS IKOJIOTUUECKOU KYJIbTYPhl U CTIOCOOHOCTH CTABUTH LIETH U
CTPOUTD KU3HEHHBIE TIJIaHBI.

JlnyHOCTHBIC Pe3yNbTaThl OCBOCHUS MpeAMeTa «XUMUS» TOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCMUTATENBHOW JEATEILHOCTH B COOTBETCTBHHM C T'YMaHHUCTUYECKHUMHU,
COITMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH U HJ€ajaMU POCCHUUCKOTO
FPaKJIaHCKOTO 00IIeCTBA, MPUHATHIMU B OOIIECTBE HOPMAMU W MPaBWIAMH TOBEJICHUSA,
CIIOCOOCTBYIOIIIMMH ~ TIPOIIECCaM  CaMOIIO3HAHMSI, CAaMOPa3BUTHUSI ¥ HPABCTBEHHOTO
CTAHOBJICHUS TUYHOCTH O0yJArOIITUXCSI.

JluyHOCTHBIE ~ pe3yNbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPAXKAIOT
chOpMUPOBAaHHOCTh  OMBITA  [MO3HABATEIBHOM W  MPAKTUYECKOHW  JCATEIHLHOCTH
00yYarOIIUXCS IO PEATH3AIUHU IPUHATHIX B 00IIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIUTAHMS:

OCO3HAHUSA OOYYalOIIMMHUCA CBOUX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH,
YBaXKEHHUSI K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS O COIMATBHBIX HOPMaX U MPaBHIIaAX MEKIUIYHOCTHBIX OTHOIIICHUM B
KOJUICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH IEATETBHOCTH MPU CO3JAaHUU YICOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHHUH XWMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apryMEHThI
JIPYTUX MPU aHAIU3E PA3TUYHBIX BUJIOB YUEOHOU NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEAUI0 OT€UECTBEHHOMN
XUMUW;



YBa)KEHHS K IIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAaHUS TOTO, 4YTO JOCTIDKEHUS HAYKH €CTh pe3yJbTaT JIUTEIbHBIX
HaOJIIOJICHUH, KPOIIOTIMBBIX KCIIEPUMEHTANIbHBIX MTOMCKOB, MOCTOSIHHOTO TPyAa YUE€HBIX
U TIPaKTHKOB;

MHTEpECa M TMO3HABATEIIbHBIX MOTHBOB B MOJYYEHHUU U TOCIEIYIOIIEM aHaJn3e
UH(OPMAILIUU O TIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUM, CBS3aHHBIE C XUMUYECKUMHU SBIICHUAMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHHUE U MOCTYIKH CBOUX TOBAPHUILECH C MO3HUITHI
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHE MOCIECTBUM ITUX MOCTYIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHMsI LIEHHOCTEH 310pOBOro M Ge3omacHoro odpasa KM3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICHXUYECKOMY 3/I0POBbIO;

cobmoneHuss TpaBui Oe3omacHOTO oOOpalieHuss C BeleCTBaMH B OBITY,
MOBCEJHEBHON KU3HU U B TPYIOBOU JEATEIBHOCTH;

MOHMMAHMSI [IEHHOCTH MPAaBUJ MWHIWBHUIYAIBHOTO U KOJJIEKTUBHOTO 0E30MacHOr0
MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHMSI TIOCIEJACTBUU W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
AJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpya10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOU KOMIIETEHTHOCTH B Y4EOHO-HMCCIIEI0BATEIbCKOM JIeATeTbHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX IEATCIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTHUECKHX 337a4 COIUATHHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

WHTEpEeca K NMPAKTUYECKOMY U3YUCHHIO MPO(eccHil pa3inyHOTO poJia, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUsI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHHS K TPYAY, JIIOASIM TPYyia U pe3yJbTaTaM TPYAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYAILHON TPACKTOPUU OOpa3OBaHUS,
Oynymeil mpodeccur W peanu3aliid COOCTBEHHBIX KU3HEHHBIX IUJIAHOB C YUYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEeOHOCTEH 001IIeCTBa;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:

DKOJIOTHUECKH  IIeJIECOO0Pa3HOTr0 OTHONIICHHWSI K TPHPOJAE, KAaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAHUSI  TJIOOAJTBHOTO  XapakTepa DJKOJOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTIDKCHUN XUMUU JJIS PEIICHUS
BOIIPOCOB PAllMOHAIILHOTO MPUPOIONIOIH30BAHMS;

AKTUBHOT'O HETMPUSTUS JEHUCTBUM, NMPUHOCAUIMX BpEN OKPYXKAIOLIEH MPUPOIHON
cpene, yMEHHUS TMPOTHO3UPOBATH HEOJATONMPUSATHBIE JKOJIOTHUECKHE TOCIEACTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HAJIMYUS Pa3BUTOTO SKOJOTUUECKOTO MBIILIEHUS, SKOJIOTUYECKOM KYJIbTYpHhI, OTbITA
JEATETbHOCTU HKOJIOTUYECKOW HAINpaBIIEHHOCTHU, YMEHUS PYKOBOACTBOBATHCS HMHU B



MO3HABATEIbHOM, KOMMYHHUKATUBHON U COLIMAIBHOW TMPAKTUKE, CIOCOOHOCTH U YMEHHS
aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU;

MOHUMAaHUS CHENU(DUKA XUMHUHM KaK HayKH, OCO3HaHUsS e€¢ poiHu B (GOpMHUPOBAHUH
pallMOHAJIFHOTO HAYYHOTO MBIINIJIEHUS, CO3JaHUW IIEJIOCTHOTO TMpEeJACTaBICHUs 00
OKPY’KaIOIIEM MHUpPE KaK O €AUMHCTBE MPHUPOJbI U YEJOBEKa, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPoOIeM COXpaHCHHS TTPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTU B 0COO0M 3HAUMMOCTH XUMUH JJISI COBPEMEHHOU IUBUIN3ALINY: B €€
I'YMaHUCTUYCCKOH HAMpaBIICHHOCTH M BaXHOM pPOJM B CO3JaHUM HOBOH 0asbl
MaTepUaIbHON KYJIBTYpPbI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTH
YeJI0BEUYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIEBON M SKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTHUH MEIUIIMHBI, OOECIEYEHWH YCIOBHH YCICIIHOTO TPyJa W DKOJOTHYECKH
KOMQOPTHOM )XU3HU KaXOTO YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOU TI'PaMOTHOCTU: NMOHMMAHMS CYIIHOCTH METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOJIyYaeMbIe
3HAHUS 71 aHAIM3a U OOBSICHEHUS SIBIICHUM OKPYIKAFOIIETO MUPA U MIPOUCXOISIINX B HEM
W3MEHEHUH, YMEHUS JeiaTh 00OCHOBAHHBIC 3aKIIOUCHHS Ha OCHOBE HAay4YHBIX (DAKTOB U
MMEIOIINXCSI TAHHBIX C IEJIBI0 MOTYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMMHUYECKHE 3HAHUS IS PEIICHUs
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JIEATENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYUYEHHUIO HOBBIX 3HAHUU O XUMHUU B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3IHuHbIX cdepax MmpodeccuoHaTbHON

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbie pe3yabTaTbl OCBOCHUS yueOHOro peaMera « XuMus» Ha ypOBHE
cpenHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMbIe ISt dopmMupoBaHUS MHUPOBO33PEHHUS 00yJaronmxcs
MEXIUCUUIIMHAPHBIE  (MEXNpeaMEeTHbIe) OOIIeHayuHble TOHATHSA, OTpa)karolue
IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIENU(PUKY METOI0B IMO3HAHUS, UCIIOIb3yEMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEpPrus, SBJIEHHUE, MpPOIecC, CHUCTEMA,
Hay4YHbIN (DaKT, IPUHLUI, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBAHNUE,
HaOJI0eHNEe, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

yHUBEpCaJibHble Yy4yeOHble JeMCcTBUS (TO3HABaTelIbHbIE, KOMMYHHUKATHUBHBIE,
peryisTUBHBIE), oOecrneunBatomme (GopmupoBanue (PyHKIMOHATHLHOW T'PAaMOTHOCTU U
COLIMAIbHON KOMITETEHIIMH 00y4aroLuXCs;

CIIOCOOHOCTh O0YYaIOIMXCSl HCIO0JIb30BaTh OCBOEHHBIE MEXIAUCIUIUIMHAPHBIE,
MHUPOBO33pPEHUECKUE 3HAHUsI U YHUBEpCaJbHbIe YueOHbIe ACHCTBUS B IIO3HABATEIBHON U
COLIMAIbHOM MPaKTUKE.

MeTtanpeMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCAIBHBIMU YUYEOHBIMU
NO03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMU ACHCTBUSMU.



OBiaseHne yHUBepCaJIbHbIMH Y4eOHBIMH MTO3HABATEIbHBIMHU ACHCTBUSMU:

1) 6a30Bble JJOrNYecKHe AeliCTBUSA:

CaMOCTOATENBHO (POPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPENEIATh LENH ACATEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUH UX JOCTHKCHMUS,
COOTHOCHUTH PE3YJIbTaThI ACSITEIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

MCII0JIb30BATh [P OCBOEHUN 3HAHUHN NPUEMBI IOTUUECKOTO MBIIIJIEHUS — BBIICISThH
XapaKTepHble TMPU3HAKU TOHATUA W YCTAHABIMBATH HX B3aWMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOILIUE TMOHITHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SIBJICHHUIA;

BBHIOUPATh OCHOBAHUS M KPUTEPUH ISl KIACCU(PUKAIMKU BEUIECTB U XUMHUYECKUX
pEeaKINK;

yCTaHABJIUBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3H MEKY U3YyYaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCyX ACHHs (MHIYKTHUBHBIE, AENyKTUBHbIE, 110 aHAJIIOTHUH),
BBISIBIIATH 3aKOHOMEPHOCTHM W  MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
(GbopMyIHpOBATh BBIBOJIBI M 3aKIIOUECHHUS;

MPUMEHATh B IIPOLIECCE IO3HAHMUSI, HCIOJb3yeMble B XHUMHUU CHMBOJUYECKHUE
(3HAKOBbIE) MOJIENH, TPE0OPa30BbIBATh MOJEIbHBIEC MPEICTABICHHUS — XUMHUUECKUIN 3HAK
(cuMBOJ) dJeMeHTa, XUMHUYeckas (opMylsa, ypaBHEHHE XUMHYECKOM peakluu — IMpU
pelieHnd y4eOHBIX IMO3HABATENbHBIX W TMPAKTUYECKHUX 3a]ad, NMPUMEHSATh Ha3BaHHBIC
MOJIETIbHBIE TIPEJICTABICHUS ISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB H3Y4YaeMbIX
BEILIECTB U XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTeIbLCKHE eCTBUSA:

BJIQJIETh OCHOBAaMHU METOJIOB HAyUYHOI'O IMO3HAHUS BEIIECTB M XUMUYECKUX PEaKIINii;

dbopMynupoBaTh LIETU U 3aJa4d MCCIEOBaHHUSA, HCIOJIb30BaTh MOCTABIECHHBIE U
CaMOCTOSITENBHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHMS U
OCHOBBHI /i1 (DOPMHUPOBAHUSI THUIIOTE3BI 1O IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYKJICHU;

BJIQJIETh HaBbIKAMU CAMOCTOSATENIBHOTO TUIAHUPOBAHUS U MPOBEJICHUS] YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHS HaOJIOgaTh 3a XOAOM Ipolecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, (HOpMyJINPOBaTh 0OOOIIEHNUS U BHIBOIbI
OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAHHUSA, COCTABISATH 0OOCHOBAHHBIN
OTU€T O MpoJIeTaHHON paboTe;

nprOOPEeTaTh ONBIT YYEHUYECKON HCCIIEN0BATEIBCKOW U MPOCKTHOM JesITeTbHOCTH,
MPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJIOB pELICHUS
MpPaKTUYECKUX 33714, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MTO3HAHMUSI.

3) pabora ¢ uH(popManmeii:

OpUEHTUPOBATHCS B PA3NMYHBIX MCTOYHHMKAX HMHGMOpManuu (Hay4yHO-TOMYJISpHas
JAUTEpaTypa XUMHUYECKOTO COJIEp>KaHMs, CIOpPaBOYHbBIE MOCOOMs, pecypchl WHTepHeTa),
aHAIM3UPOBATh MH(GOPMALIMIO PA3TUYHBIX BUAOB U (POPM MpeACTaBICHHS, KPUTHUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEIIPOTHUBOPEUNBOCTb;

dbopMynupoBaTh 3aPOCHl U MPUMEHSATH PA3JIMYHBIE METOJIbI IIPH MMOUCKE U O0TOOpE
uHpopMay, He0OXO0AUMOH [T BRIIOTHEHHS YI€OHBIX 3a/1a4 ONpeAeIEHHOTO THIIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  WH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMI U PAa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENBHO BBIOMPATH ONTUMAIBHYIO (HOpMY MpencTaBiIeHUS WHGOPMAIUH
(cxempbl, TpaduKu, TUArpaMMBbl, TAOIUIBI, PUCYHKH U IPYTHE);



UCMOJb30BaTh HAay4HBIN S3bIK B KAaue€CTBE CPEACTBA MpHU paboTe C XUMHUYECKOU
uHpopMalMen: TPUMEHATh MEXIIpeIMeTHbIE (PU3NUYECKHe U MaTeMAaTU4YEeCKHE) 3HAaKU U
CUMBOJIBI, pOpMYJIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

UCMOJb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJIsJHOCTH.

OgJajieHNe YHHBePCAJIbHBIMA KOMMYHHKATHBHBIMY JIICTBUSIMU:

3ajjaBaTh BONIPOCHI 0 CYIIECTBY OOCYXJaeMOW TeMbl B XOJe Juajora W/WiH
JUCKYCCUH, BBICKA3bIBaThb WJEH, (OPMYJIHMpOBATh CBOM MPEIIOKEHUS OTHOCUTEIIBHO
BBINOJIHEHUS TPEJIOKEHHOM 3a/1auH;

BBICTYIIaTh C TPE3EHTAlMEel pe3ylbTaTOB IIO3HABATEIBHOM J1€ATEIbHOCTH,
MOJYYCHHBIX CAaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU NpPU BBINOJIHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, NPAKTUUYECKOW paboThl 10 HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaju3aluyd y4yeOHOro MpoeKkTa U (HOPMYIMPOBATH BBIBOJBI IO
pe3yJbTaTaM MpPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COIVIACOBAHMS IO3ULUH B XOJE
00CyXeHus 1 0OMEHAa MHEHUSIMHU.

OBJiajleHNe YHHBEPCAJIbHBIMH PeryJIATHBHBIMH J1eHCTBUSIMM:

CaMOCTOSITEIbHO  IUIAHMPOBAaTh M OCYILIECTBJISATH CBOIO  IMO3HABATEIBHYIO
NeSITeNIbHOCTD, ONpeAessis e€ HesU U 3aJa4l, KOHTPOJIMPOBATh U [0 Mepe HEOOXO0AUMOCTH
KOPPEKTUPOBaTh MpeajiaraéMblii alIrOpUTM JEHCTBUI INPH BBIOJHEHUH YYEOHBIX U
UCCIIEIOBATENbCKUX 3a/a4, BbIOMpaTh Hanbonee 3(pPEeKTUBHBIN COCOO MX PELIEHUs C
Y4€TOM MOJYUYEHHUSI HOBBIX 3HAaHUI O BEIIECTBAX U XUMUUYECKUX PEAKIUAX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CaMoOaHalIu3a U
CaMOOLIEHKH.

INNPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca « OpraHndeckasi XUuMHs» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh MPENICTABICHUI O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPA, POJIM XMMUHU B TTIO3HAHUU SBJICHUI MPUPOJIBI, B OPMUPOBAHUU
MBINJICHUS U KYJIBTYPbl TUYHOCTH, €€ PYHKITMOHATLHOW TPaMOTHOCTH, HEOOXOAMMOM JIJIsi
pelieHus MPaKTUUECKUX 3a7ad U IKOJOTHYECKH O0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3710pPOBbIO U IPUPOTHOU CpELIE;

BJIAJICHUE CUCTEMOM XMMHYECKNX 3HAHUM, KOTOPas BKIIKOYAET: OCHOBOINOJIATAOIINE
MOHATHSA (XUMUYECKHH DJJIEMEHT, aToM, JJIEKTpOHHAas o000JI0OYKa aToMa, MOJeKyJa,
BaJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, XMUMHYECKas CBSI3b, CTPYKTypHas (opmyra
(pa3BépHyTas M COKpaIlEHHAsI), MOJIb, MOJISIPHASL Macca, MOJIAPHBINA 00BEM, YTIepPOIHBIN
CKeneT, (GYHKIMOHAIBHAS TPYIIa, PAAUKaAT, U30MEPHs, U30MEPhI, TOMOJIOTHYECKUN PSIII,
TOMOJIOTH, YITIEBOLOPOABI, KHUCIOPOA M a30TCOAEpIKAILME COCAUHEHUSA, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHs); TEOPUU U 3aKOHBI
(Teopusi cTpoeHusi opraHnyeckux BemecTB A. M. byTnepoBa, 3aKOH COXpaHEHUSI MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3BIK XUMHH; MUPOBO33pEHUECKHE 3HAHUS,
JIeXKalle B OCHOBE MOHMMAHUS NPUYMHHOCTH W CUCTEMHOCTHM XMMHUYECKUX SBJICHU,
dakTonoruueckiue CBEAEHUS O CBOICTBaxX, COCTaBe, IIOJy4YeHHUH U Oe30MacHOM



UCIOJIb30BAHUM BAKHEHMIIMX OpPraHMYEeCKUX BEIIECTB B OBITY U MPAKTHUYECKOH
NeATEIbHOCTU YEIIOBEKA;

c(hOpMUPOBAHHOCT, YMEHUM BBISBISATH XapaKTepHbIC MPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS TpU
ONMCAHHUH COCTaBa, CTPOCHMSI U MPEBPAILCHUN OpraHUYECKUX COETMHEHMI;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XHWMHUYECKYIO CHMBOJMKY IS
COCTaBIIEHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (opmyn
OpraHWYEeCKUX BEIIECTB U ypPaBHEHUN XUMHUUYECKUX PEaKIUi, M3roTaBIMBAaTh MOJICIU
MOJIEKYJI ~ OpPraHMYECKMX BEIIECTB Uil WUIOCTpAlMd MX  XUMHUYECKOro U
IPOCTPAHCTBEHHOT'O CTPOCHUS;

cOpMHUPOBAHHOCTh YMEHUN YCTAaHAaBIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BELIECTB [0 UX COCTaBY U CTPOCHHUIO K ONpeNeIEéHHOMY Kiaccy/TpyIie
coeMHEHUN  (YriIeBONOPOAbI,  KHCIOPOA M  a30TCOAEpKALIUE  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUsA), JaBaTh KM Ha3BaHMUS MO CHCTEMaTUYECKOU
Homenkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HA3BAaHUSA OTACIBHBIX
OpraHWYEeCKUX BEIIECTB (ITUJIEH, IMPONWIEH, alleTHJIEH, ITWICHIJIMKOJb, TIULEPHUH,
denon, ¢dopmanpaerun, aueTanbIeTu, MypaBbUHAs KHUCIOTa, YKCYCHas KHUCIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOKO03a, QPYKTO3a, Kpaxmall, LeJUIII03a,
[JIMIUH);

c(hOpMUPOBAHHOCTH YMEHUS OMPEACIISITh BUIbI XUMHUYECKOM CBA3U B OPTaHHUUYECKUX
COEIMHEHUSIX (OJJMHAPHBIE U KPATHBIE);

cHOpMUPOBAHHOCTh yYMEHHUSI NPUMEHATH IOJOXKEHUS  TEOPUU  CTPOCHHS
oprannueckux BemectB A. M. BbytnepoBa ansi OObSCHEHHMS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKUEe U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX
BeIIECTB (METaH, 3TaH, dTUICH, IPOMUJICH, alleTHIeH, OyTaaueH-1,3, metundyraauen-1,3,
O€H30J1, METaHOJI, 3TaHOJI, STUJICHTIIUKOJIb, TIUIEPUH, (DEHOJI, alleTaIbIAeT U], MypaBbUHAS
U yKCyCHas KHCIOTBHI, TJIIOKO3a, Kpaxmall, LEeJUII0JI03a, aMHHOYKCYyCHas KHCIIOTa),
WUTIOCTPUPOBATH TE€HETHUUECKYIO CBSI3b MEXKJy HUMHU YPABHEHUSMHU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOYHUKH YTJIEBOJOPOAHOIO ChIPhS
(He(Th, MPUPOAHBII ra3, yrojib), ClIOCOOBI UX MEPepaboTKH U MPAKTHUECKOE MTPUMEHEHHUE
NPOJYKTOB NepepadoTKu;

c(hOpMHUPOBAHHOCTHh YMEHUH MIPOBOANTH BBIYUCIICHHSI 10 XUMHUYECKUM YPaBHEHUSIM
(Maccbl, 00bEMA, KOJTMYECTBA UICXOAHOTO BEIIECTBA WIIM MPOAYKTA PEaKIMH MO0 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJTHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEaKUu);

c(hOpMHUPOBAHHOCTh YMEHHUH BIIAJIETh CHCTEMOW 3HAHUW 00 OCHOBHBIX METO/aX
HAay4YHOTO TO3HAHUsA, WUCIOJIb3YEMbIX B XMMHUHU MPH HU3YUCHUU BEIIECTB M XUMHUYECKUX
ABJICHUN (HaOJMIOJEeHUE, H3MEpPEHHE, SKCIEPHUMEHT, MOJEIUPOBAaHUE), HCIOIb30BaTh
CHUCTEMHbIE XUMHWYECKHE 3HAHMS JUIsl NMPUHATHUS PELICHUN B KOHKPETHBIX KU3HEHHBIX
CUTyalusiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOATh TPAaBWIIA IIOJIH30BAHUS XHUMHYECKOU
nocyioi 1 1abopaTopHbIM 000PYI0OBaHUEM, a TAKXKE MpaBuila 0OpalleHus ¢ BeUIECTBAMU
B COOTBETCTBUM C UHCTPYKIIUSIMU [0 BBIIIOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIMBITOB;



c(OpMHUPOBAHHOCTh YMEHH MJIAHUPOBATH U BBHIIIOJIHATh XUMHUYECKHUI SKCTIEPUMEHT
(mpeBpalieHust OpraHUYeCKUX BELIECTB PU HATPEBAHUU, MTOJIyYCHHE STUIICHA U U3yUCHUE
€ro CBOMCTB, KAUECTBEHHbIE PEAKLIM OPTaHUYECKUX BEILECTB, J€HATypanus OEIKOB MpU
HAarpeBaHUU, IIBETHbIE pEaKIHMH OEKOB) B COOTBETCTBHM C TMpaBUJIaMH TEXHHUKHU
0€30MacHOCTH Mpu OOpallleHWH C BEHIeCTBAaMU M Ja0OpPaTOpPHBIM O00OPYJOBaHHUEM,
MPEJICTABIATh PE3YyJbTAaThl XUMHUYECKOTO 3KCIEepUMEHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOLIUX peaklnii U (OpMyIHPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTb ~ YMEHUM  KPUTHUECKM  AHAIU3UPOBATh  XHMUYECKYIO
UH(OPMALINIO, MTOJIyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpecTBa MaccoBOM MHGpOpMaIIUH,
WuTepHeT u ApyTux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOAATH MPaBUiIa AKOJIOTHUECKH 1eIecOo00pa3HOTo
MOBE/ICHUS B OBITY U TPYJIOBOM NEATEIbHOCTH B LIENISAX COXPAHEHUSI CBOETO 370POBbS U
OKpY’Xarolel NpUpOIHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JEUCTBHUS Ha JKUBbIE
OpraHU3MBbl ONpPEAENIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMas cMbici mokaszatens [TAK,
NOSICHATh Ha MpUMEpax CIocoObl YMEHBLIEHUS W NPEIOTBPALIECHUS HX BPEIHOTO
BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl  00yJarouuxcs ¢ OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3J0POBBSI: YMEHHE
MPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JJOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUH;

JUISL CIIENIBIX M CIa0OBUIAIIMX OOYyYarOIIMXCSA: YMEHUE HCIOJb30BATh pelbepHO-
TOYCUHYIO cucTeMmy o0o3HaueHuit JI. bpaitns s 3anucu XumMuaeckux Gopmyot.

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOeHUsI Kypca «OOmass ¥ HeOpraHudecKas XUMHD)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: 0 XUMUYECKONW COCTABIISIONICH €CTECTBEHHO-
HAYYHOUM KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUN MPUPOJIBI, B (HOPMHUPOBAHUU
MBIIUICHUS] U KyJIbTYPhI TUYHOCTH, €€ PYHKIIMOHATLHON IPaMOTHOCTH, HEOOXOAMMOM 17151
pEIIeHUs TMPAKTUYECKUX 3aJ1a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM cpejie;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIAra0IINe
MOHSITHS (XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- DJIIEKTPOHHBIE OPOUTAIIA ATOMOB,
WOH, MOJIeKyJia, MOJb, MOJISIpHBIH OO0BEM, BaJEHTHOCTH, AJIEKTPOOTPHUIATEIHLHOCTD,
CTENEHb OKMCIICHMs, XHMHYECKas CBs3b (KOBaJICHTHas, HMOHHAs, MeTaJlnyecKas,
BOJIOPOHAs), KpHUCTAIMYECKass penmeéTka, THUIBI XUMHUYECKHX pPEaKIUi, pacTBOp,
AJNIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOJUTUYECKAS]  JTUCCOLMALIUS, OKUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON peakIni, XUMUIECKOE PAaBHOBECHE); TCOPUHU U
3aKOHBI (TEOpHUs DIEKTPOIUTHYECKON IauccoIMalnuu, nepuoaudeckuii 3akon J[. U.
MeHieneeBa, 3aKOH COXPAHEHHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHHUsI M IPEeBpallleHUs
HHEPrUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUNA SI3bIK XUMHH,
MHUPOBO33PEHUECKUE 3HAHMS, JIeXKAIUME B OCHOBE I[IOHMMAHUS TMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PaKTOJIOIMUECKHE CBEJCHUSI O CBOWCTBAX, COCTAReE,
MOJTy9CHUU ¥ 0€3011aCHOM UCTIOJb30BAHUH BAXXHEHIIIMX HEOPTAHUIECKUX BEIIECTB B OBITY
Y IPaKTUYECKOM JIeATeIbHOCTU YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTepHbIE IMPU3HAKU IOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBA3b, HCIOJIB30BATH COOTBETCTBYIOIIME IIOHATUSA IIpU
OIMCAaHNN HEOPTaHUYECKUX BELIECTB U UX IIPEBPALICHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJHUKY  JUIS
cocTaBlieHUsl (POPMyYJI BEIIECTB M YPAaBHEHUM XMMHMUYECKHUX PEAKLUN, CHCTEMAaTUYECKYIO
HoMeHKIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJEJIbHBIX HEOPraHMUECKUX BEIIECTB
(yrapHslii ra3, yriaeKuciblil ra3, aMMHaK, raméHasi U3BecThb, HeraleéHasi U3BeCTh, IUThEBAs
coJia, MUPUT U JIpyTHUE);

c(OPMHUPOBAHHOCTh YMEHHI ONpeAeNsTh BAJEHTHOCTb U CTENEHb OKHCICHMS
XUMHYECKUX 3JIEMEHTOB B COCIUHEHHSAX PA3JIMYHOIO COCTABA, BUJ XUMUYECKOM CBS3U
(KOBaJICHTHasl, HWOHHAs, METAJUIMYECKas, BOJOPOAHAs) B  COCAUHEHMSX, THUI
KPUCTAINIMYECKON PEIIETKY KOHKPETHOrO BellecTBa (aTOMHAsl, MOJIEKYJIsIpHAsl, HOHHAs,
MeTaJJINYecKas), XapakTep cpeibl B BOAHBIX paCTBOPAX HEOPraHMYECKUX COETMHEHUN;

c(OpMHUPOBAHHOCTh YMEHHH yCTaHaBIMBATh MPHUHAUIEKHOCTh HEOPraHMYECKUX
BEUIECTB [0 HX COCTaBYy K OIpeneNEéHHOMY Kiaccy/Tpynne COeIMHEHUU (MpOoCTbhie
BEIIECTBA — METaNIbl UM HEMETaJUlbl, OKCHJbI, OCHOBaHHs, KHUCIOTHI, aM(OTepHbIE
TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT Iepuoaundeckoro 3akona J[. WM.
MenneneeBa U JIEMOHCTPHPOBATh €0 CHUCTEMATH3UPYIOIIYI0, OOBSACHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKILINU;

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepPH30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 2neMeHTOB |—4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHUYECKHUX
anemeHnToB J[. 1. MenneneeBa, UCIONb3ysl MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY,
«QHEPreTUYecKue YpPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHUSl CBOMCTB
XUMHYECKUX 3JIEMEHTOB M MX COCIMHEHMH o mepuonaMm W rpynmnam l[lepuoamueckoi
cUCTeMbl XUMHYeCKUX 3emMeHToB 1. . Menaeneena;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (ONHUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYLIECTBOBAaHUE
TEHETUYECKOW CBSI3W MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C IOMOIIBK YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIML;

c(OPMUPOBAHHOCTh YMEHHUS KIACCH(PHUIMUPOBATH XUMHUYECKUE PEAKIHU 10
Pa3IUYHBIM MPU3HAKAM (YUCIIy U COCTaBY pearupyrouuxX BEUIECTB, TEIIOBOMY 3 dexTy
pEaKIiy, U3MEHEHHIO CTEIICHEH OKMCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEAKIINU, YIACTUIO
KaTaJinu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATH YPaBHEHHS PEaKIMil pa3iHyHBIX THIIOB,
MOJIHbIE M COKPAIEHHbIE YPaBHEHUS peakluii HOHHOTO OOMEHa, yUUThIBasl YCIOBUS, IPU
KOTOPBIX 3TH PEaKLUU UAYT 10 KOHLA;

chOpPMUPOBAHHOCTP ~ YMEHMA  TPOBOJIUTH  PEAKIHH,  MOATBEPIKIAIOIINE
KAueCTBEHHBIN COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHU pacKkpbIBaTh CYIIHOCTb OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca 3THUX
peakuuii;

c(OPMUPOBAHHOCTh YMEHMH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakUuu OT pa3IWYHbIX (PAKTOPOB; XapakTep CMEUIEHUS XMMHUYECKOTO pPaBHOBECUS B
3aBMCHMOCTH OT BHelIHero Bo3aeicteus (npunuun Jle lllarense);



c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKALIHE B
OCHOBE IIPOMBIIUICHHOTO IIOJIY4Y€HUS CEpPHOM KHUCJIOThI, aMMHaKa, a TaKkKe
c(OpMHUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U 3KOJOTHYECKUX
npobiaemMax XUMHUYECKOTO ITPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUIN MPOBOAUTH BBIYMCIIEHUS C UCIOJIb30BAHUEM MOHATHUS
«MaccoBast J10J1s1 BELIECTBA B pacTBOPe», 0ObEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKUX
peaxIusaxX, Macchl BEIeCTBAa WIM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBa,
Macce WM 00bEMY OJHOTO M3 y4aCTBYIOIIMX B PEAKLMU BEIIECTB, TEIUIOBOIO 3ddekra
pEeakIuy Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl BEILECTB, IPEBPAILCHUS U COXPAaHEHUS
SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHHUIl cOOMI0aTh MpaBWiia TOJIb30BAHUS XUMHUYECKOM
MOCYJI0M U J1a00paTOpHBIM 000pPYAOBaHUEM, a TAK)KE MPaBHIIa OOpAIlCHHS C BEIIECTBAMHU
B COOTBETCTBUHU C MHCTPYKLMSIMHU 110 BHITIOJHEHUIO 1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH U BHIMOIHATH XUMUYECKHM HKCIEPUMEHT
(paznokeHue mepoKcuaa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, ONpPENEICHUE CPEJIbI
pacTBOPOB BELIECTB C IOMOINBIO YHHUBEPCAIBHOIO WHIMKATOPA, BIUSHUE PA3IMYHBIX
($aKkTOpOB Ha CKOPOCTh XMMHUYECKOW peaklMM, peakllui HOHHOTO 0OMEHa, KaueCTBEHHbIE
peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPUI-AaHUOHBI, HA KaTHUOH aMMOHUS, pELIeHHE
AKCIIEPUMEHTANIBHBIX 3a7a4 no TeMaMm «Mertamibs» U «HemeTamisl») B COOTBETCTBUM C
IpaBWIaMHU TEXHUKHU O€30MacHOCTH NMpU OOpaIeHHH C BEIIECTBAMH M J1aOOPAaTOPHBIM
00OpyIOBaHMEM, MPEJCTABIATh PE3yJbTaThl XUMHUYECKOIO JKCHEpUMEHTa B (opme
3aMKiCH YpaBHEHUU COOTBETCTBYIOIIMX peakiHil U (popMyIupoBaTh BbIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB;

cOpMHUPOBAHHOCTb ~ YMEHUM  KPUTHUECKH  AHAIU3UPOBATh  XHUMHUYECKYIO
uH(pOpMALIMIO, TOJy4aeMyl M3  pa3HbIX MCTOYHMKOB (CpeAcTBa  MacCOBOM
KOMMYHMKaluu, IHTEpHET U 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHUI COOMIOAATH MpaBUiia HKOJIOTMUYECKH 1eIeco00pa3Horo
MOBEJICHUS B OBITY M TPYJIOBOU AESITEILHOCTH B IIENISIX COXPAHEHUS CBOETO 370POBbS U
OKpYXaroleil NpUpOIHON Cpelbl, OCO3HaBaTh OMACHOCTb BO3JEUCTBHUS HA JKUBbIE
OpraHU3Mbl OIPENEIEHHBIX BEUIECTB, MOHMMAas cMbici nokazarens 1K, moscHATs Ha
npUMepax CrocoObl YMEHBIIEHHS M TMPEAOTBPALICHUS WX BPEIHOIO BO3JCHCTBHSA Ha
OpraHu3M 4eJIOBEeKa;

Uis  OO0y4aromMXCsi C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI: YMEHHE
NPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUM;

JUISL CIIENBIX M CIa0OBUIAIIMX OOYyYarOMIMXCA: YMEHHE HCIOJb30BaTh pelbepHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaitns s 3anucu xumMuyeckux Gopmyi.
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Ne

/o

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHMs

JIEKTPOHHbIE
uu@poBbIe
oOpa3oBaTe/ibHbIE

pecypchl

[IpenmeT opraHMYEeCKOM XUMUH,
€€ BOBHHUKHOBEHHE, Pa3BUTHE U
3HaYeHUE

Teopusi cTpoeHUs] OPraHMYECKUX
coequnennit A. M. bytneposa, eé
OCHOBHBIE TOJIOKEHUS

[IpencraBnenue o kiaccuduxanuu
OpPraHMYECKHUX BELIECTB.
Howmenkmnarypa
(cucrematuyeckas) u
TpPUBHAJIbHbIE HA3BAHUS
OpPraHMYECKHX BEILLECTB

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKUN PsiJT

Meran u 3TaH — IPOCTEUIINE
MPEICTABUTEIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTHUJIEH U TIPONUIIEH —
MIPOCTEUILNE IPEICTABUTENN
AJIKCHOB
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AJIKHHBI: COCTaB U OCOOCHHOCTH
CTPOEHUS, TOMOJOTHYECKHM P,
ALIETUIIEH — NPOCTEUIINNA
MPEICTaBUTEIb AJIKHHOB

BrrunciieHus o ypaBHEHUIO
XUMUYECKON PEaKIIKU
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Apenbl: 6€H30I1 U TOTYOI.
TokcuyHOCTH apeHOB
I'enernueckast cBs3b
YIJIEBOAOPOJIOB, MPUHAJIEKALTUX
K pa3IM4YHbIM KjaccaM
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[IpupoaHbIEe NCTOYHUKHN
YIJI€BOIOPOJOB: IPUPOIHBIM ra3 u
MOMyTHbIE HEPTSIHbBIE T'a3bl, HEPThH
Y TIPOIYKTHI €€ mepepaboTKu

[IpupoaHbIEe NCTOYHUKHN
YTIICBOJIOPOJIOB: IPUPOIHBIN ra3 U
MONTyTHBIC He(TSAHBIE Ta3bl, HEPThH
U IPOAYKTHI €€ nepepaboTKu

KouTponsHas padota no pazaeny
«¥YTneBoaopoabD»




17

[IpenenpHbIE OAHOATOMHBIE
CHUPTHI: METAHOJ U 3TAHOJL.
Bonopoanas cBsizp

18

19

20

21

22

23

MHOroatoMHbI€ CIIUPTHI:
STWJIECHIVIUKOJIb U TIIMLEPHUH

DeHo: CTpOeHUE MOJIEKYIIHI,
(bu3UYeCKUe U XUMUYECKUE
CBOIICTBa, MPUMEHEHHUE
Anpaeruspl: popmanbaerua u
aneTabaeTua. AIETOH
OIHOOCHOBHBIE MTPEETBHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCYCHas

[Tpaktuyeckas pabota No 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHUCJIOTBI»

CreapuHoBas ¥ 0JICMHOBAs
KHUCJIOTBI, KaK MPEJACTABUTEIN
BBICIIMX KapOOHOBBIX KHCIIOT

24

Mpb1a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX MOFOIIICE
TIEUCTBHUE

25

26

CrnosxHble 3(pupbl Kak
MPOU3BOJIHBIE KAPOOHOBBIX
KHUCJIOT. [ MAPOIN3 CII0KHBIX
3¢upoB

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckast pojib JKUPOB




27

28

VYrneBonpl: cOCTaB,
kiaccudukanus. Baxkueimme
MPEICTABUTEIN: TJII0K03a,
bpykTO3a, caxaposa

Kpaxmai n nemnosnos3a Kak
IIPUPOIHBIE TIOJIUMEPHI

29

30

KontponbHas pabora o pazaeny
«Kucnopoaconepxaiue
OpPTraHUYECKHUE COCTUHECHUS/
Bcepoccniickas mpoBepoyHast
pabota

OO6m1as xapakTepuCTHKA
a30TCOJIEpKAIINX OPTraHUYECKUX
coenuHeHUM / Beepoccuiickas
MpoBepoyHas padbora

31

AMWHBI: METWJIAMUH U aHUJIMH

32

AMMHOKHUCIIOTHI KaK aM(oTepHbIe
OpraHUYEeCKHE COCTUHEHMUS, NX
OMOJIOTHYECKOE 3HAYCHHE.
[Tentuael. benku kak npupogHbIe
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS

33

OCHOBHBIE HOHIATHS XUMUH
BBICOKOMOJIEKYJIAPHBIX
COEIMHEHUN

34

OcHOBHBIE METOJIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coeauHeHu. Ilmacrmaccsl,
Kay4yKH, BOJIOKHA




OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34




11 KUIIACC

Ne
n/n

Tema ypoka

XUMHAUYECKUHN dIIEMEHT. ATOM.
DneKkTpoHHas KOH(Urypanus
aTOMOB

KoaundecTBo 4acosB

Bcero

KoHTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

Hara
HU3y4eHHs

DJIeKTPOHHBbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[lepuonuuecknit 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKUX deMeHToB /1. .
MenpeneeBa, ux CBSI3b C
COBPEMEHHOMN TEOPUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U
WX COCIMHEHUH MO0 rpynmnam u
nepuoaam. 3HaueHue
MIEPUONYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX deMeHTOB JI.1.
MeHieneeBa B pa3BUTHHM HAYKU

Crpoenue BemecTBa. XUMHAYECKast
CBSI3b, €€ BU/JIbl; MEXaHU3MBI
o0pa3oBaHUs KOBAaJICHTHOU CBS3H.
Bonoponnas cB3b

BajieHTHOCTE.
DIEKTPOOTPULIATEIBHOCTb.
CreneHb okucieHus. BemecTsa




MOJICKYJIAPHOI'O U
HCMOJICKYJIAPHOI'O CTPOCHUA

[ToHsITHE O AWCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJIJIOUTHBIC
pacTtBopbl. MaccoBast 1oJst
BEIIIECTBA B PACTBOPE

Krnaccugukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COEAMHEHUH.
I'eneTnyeckas cBs3b
HEOPTaHUYECKHX BEIIECTB,
Pa3IMYHBIX KJIaCCOB

Kiaccudukarus XuMuaecKux
peaKunii B HEOPraHUYECKOU 1
OpraHMYeCcKOW XUMHUU. 3aKOH
COXpPAHEHUS MAacCChl BEIIECTB; 3aKOH
COXpAaHEHUS U IPEBPAILICHUS
SHEPTUU MPU XUMHUYECKUX
peaKuusx

10

11

CxopocTts peaknuu. Ob6patumbie
peakiuu. XMMUYECKOe PaBHOBECHE

[Tpaktuyeckas pabota No 1.
«BnustHre pa3TuYHBIX GAaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU pEAKIINN

DNEKTPOTUTHIECKAS TUCCOIUAITHS.
[TonsiTHE O BOJOPOAHOM
nokasatene (pH) pactBopa.
Peakuun nonHoro ooMeHa.
I'maponns opranndeckux u
HEOPraHMYECKUX BEIIECTB




12

13

OxucnuTeIbHO-
BOCCTAHOBUTEIIbHBIC PEAKIIHH.
[TonsiTue 06 s1meKkTpoIU3Ee
pacIjiaBoB U PaCTBOPOB CoOJIeH

KonTponpsnas padoTa mo pazaeny
«TeopeTnueckrie OCHOBBI XUMUN»

14

Mertamipl, UX MOJOXKEHUE B
[Iepuonuueckoii cucreme
XUMHUYECKUX deMeHToB /I, U.
MeHneneeBa 1 0COOCHHOCTH
ctpoenust atromoB. OOmne
¢u3nyuecKkre CBOMCTBAa METAIIIOB

15

CriaBel METaAJIJIOB.
DIIEKTPOXUMUYECKUN Pl
HaIpsHKEHUM METAJIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPUM, KaJIH,
KaJbIUM, MarHUM, aJTFOMAHUIN) U UX
COCIMHCHUI

17

18

XUMUYECKUE CBOMCTBA XpOMa,
MEIU U UX COeOINHEHNN

XUMHYECKHE CBOMCTBA LIMHKA,
JKene3a U UX COeqUHEHUN

19

20

[IpakTuyeckas padota No 2.
"PemieHne 3KCepUMEHTAIBHBIX
3a1a4 1o reme «Metamib»"

Hemeranel, uX mojoxeHne B
[Iepnoanueckoit cucteme
XUMHUYECKUX d1eMeHToB JI. .




21

MenneneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

dwusnyeckue CBOWCTBAa HEMETAJIIOB.
Annotponus HeMeTaJIOB (Ha
pUMepe KKCIOpO.ia, CePHI,
tdbocdopa u yrieposa)

22

23

24

XHMMHYECKHE CBOMCTBA raJIOTCHOB,
CephI U UX COCAUHEHUI
XUMHUYECKHE CBOMCTBA a30Ta,
dbocdopa u ux coeuHEHUN
XHUMUYECKUE CBOMCTBA YIIepoa,
KPEMHHS U UX COCTMHECHHI

25

26

[IpnMeHeHne BaxKHENIINX
HEMETAJUIOB ¥ MX COEIMHEHUN

O06001IeHE U CHCTEMATU3ALIHS
3HaHUM Mo Teme «HemeTamibn.
Briuncnenus no ypaBHeHUsAM
XUMUYECKHUX PEAKIUN U
TEPMOXUMHUYECKUE PACYETHI

27

[TpakTuyeckas pabota No 3.
«Pelenne sKkCepuMeHTaTbHbIX
3axay o tTeme "Hemetaiuier"»

28

29

30

KonTponsHas pabota no temam
«Mertannel» u «HemeTamab
Heopranunueckue u oprannueckue
KUCJIOTHI. Heopranudeckue u
OpraHWYeCKHe OCHOBAHUS

AmMdoTepHbIe HEOPTAaHUIECKUE U
OpPTaHHYECKHE COCAMHCHHUSI.




I'eneTnueckas CBA3b
HEOPTraHMYECKUX M OPTraHUICCKUX
BEILIECCTB

31

32

33

Ponp xumMuu B o0ecrieueHun
9KOJIOTHYECKOU, JHEPIeTHUCSCKON 1
MUIIEBON OE30MaCHOCTH, PA3BUTHHI
M€ IUITHHBI

[IpencraBnenus 06 oOIUx
HAyYHBIX TTPUHIIAITAX
MPOMBIIIIEHHOTO IOy YeHUS
Ba)KHEHIIINX BEIIECTB

YenoBek B MUPE BEIIECTB H
MaTepHajoB

34

XWUMHUS U 310POBBE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KIIACC

Kona
NMpPoBepPsIeMOro
pe3yJjbTaTa

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrPpaMMbI CpeIHEro 001ero
o0pa3oBaHus

1

Teopernueckue OCHOBBI OPraHUYECKON XUMUHU

1.1

1.2

1.3

1.4

CpopMHUpPOBAaHHOCTh  MPEACTABICHUHM O  XUMHUYECKOU
COCTaBIISIONICH E€CTECTBEHHOHAYYHOW KApTUHBI MHpA, POJIU
XUMUU B TIO3HAHWH SIBICHUM TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJbTYphl JUYHOCTH, €€ (YHKIIMOHAIBHOU
TPaMOTHOCTH, HEOOXOAMMOW JJsi PEHICHUs] MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOUIEHMSI K CBOEMY
3JI0pPOBBIO U MIPUPOIHOMN Cpejie

Brnanenue cucreMoit XUMHUECKUX 3HAHUMA, KOTOpast BKIIOYAECT:
OCHOBOIIOJIATAlOIIME TOHATHUA (MOJIEKYJla, BaJIEHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHCIICHHS, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHASE Macca, MOJIIPHBINA 00BEM, YTIEPOIHBIN
ckener, (YHKIMOHAbHAS Tpymmna, paguKal, HW30Mepus,
U30MEpbI, TOMOJOTUYECKUN psl, TOMOJIOTH, YTJIE€BOAOPOMbI,
KHCIIOPOA- M a30TCOJAEpXkAllUe COECTUHEHUs, OMOJIOrMYecKH
aKTUBHBIE BemiecTBa (YIJIEBOABI, >KHPBI, OEIKH), MOHOMED,
MOJIMMEpP,  CTPYKTYpPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS XHUMHUYECKOTO
CTpOeHMsI opranuueckux BemectB A.M. byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3BIK XUMUH,
(haKTOIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTABE, OMYYCHUU
1 6€30MacCHOM MCIOJIb30BAHUH BOXKHEHIIINX HEOPTaHUUECKUX U
OpPTaHWYECKHX BEIIECTB B OBITY U MPAKTUUYECKOU NIEATETHHOCTH
YeJoBeKa

ChopMUPOBaHHOCT, ~ YMEHUN  BBISBISTH  XapaKTEpPHBIC
NpPU3HAKU  TOHSTUW, YCTAaHABIMBAaTh WX  B3aUMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TMOHATHUS IIPU OMUCAHUH
cocTaBa, CTpPOEHUS W  MPEBpAlICHUH  OPraHHUYECKHX
COCJIMHEHUH

chOpMHUPOBAaHHOCTh YMEHHI HCHOJIB30BATh XUMHYECKYIO
CHUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, COKpaAIEHHOH) (hOPMYJT OPTaHUYECKHUX BEIIECTB
W YPaBHEHHN XUMHYECKHX pPEaKLUM, W3rOTABIMBATh MOJECIIH
MOJIEKYJI OpPraHMYECKUX BEIIECTB I WJUIIOCTPALMU HX
XUMHYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

CdopMUpOBaHHOCTh YMEHUH yCTaHABIMBATh IPUHAIIIEAKHOCTD
U3YYEHHBIX OPraHUYECKUX BEIIECTB I10 UX COCTaBY U CTPOCHUIO




K  ompeaenéHHOMy  Kkjaccy  (Tpyrmie) COEIMHEHHI
(YriieBoopoibl, KHCIOPOA W a30TCOAEpIKAIINE COEIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COSAMHEHMs), TaBaTh UM Ha3BaHUS IO
cuctematnueckoid HomeHkiarype (IUPAC)

1.5

1.6

2.1

2.2

23

CpopMHUpPOBAaHHOCTh YMEHHSI ONPEACIATh BUJBI XUMUYECKOU
CBSI3M B OPTaHUYECKUX COCTMHEHUSIX (OJMHAPHBIE U KPATHBIC)

ChopMupoBaHHOCTh YMEHUS MPUMEHATH: MOJIOKEHUS TEOPUU
CTpOoeHMs1 opraHudeckux BemectB A.M. DbyrtmepoBa s
OOBSICHEHHUSI 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUS MacChl BELIECTB

YFJ'IGBOI[OpOI[BI. KHCJIOpOI[COI[Gp)I(aHlI/Ie H a30TCOACpKAIIUC
OpTraHNYCCKHC COCIUHCHMUS. BBICOKOMOJ'IGKy.]'IHpHBIG
COCIUHCHUA

ChopMUpOBaHHOCT, yMEHHH  TPHUBOJIUTH  TPUBUAIBHBIC
Ha3BaHUSI OTHCIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH,
NPOMWJICH, alleTUIeH, STUJICHTIUKONb, TJIHIEpUH, (HEHOII,
dbopmanbpaerun, — aueTanblIerHi, MypaBbUHAs  KHUCJOTA,
YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTA, CTEapUHOBAs KUCIIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TIUIIH)

ChopMHpOBAaHHOCTh yMEHUW  XapaKTEPU30BaTh  COCTAaB,
CTpOeHHE, (PU3NUECKHE W XUMUUYECKHE CBOWCTBA THUIIHUYHBIX
MpeJICTaBUTENEH Pa3IUYHBbIX KJIACCOB OPTaHUYECKUX BEIIIECTB
(meTaH, STaH, TWJICH, NPOINMWJICH, aleTWIeH, OytaaueH-1,3,
MeTUI0yTaauen-1,3, OeH3011, METaHOJI, 3TaHOII,
STUJICHTJIMKOJIb, TJIUIEPUH, (DEHOJI, alleTaabJIeT 11, MypaBbUHAs
W YKCYCHas KHCIOTBI, TJIOKO3a, Kpaxmaj, IeJUIJI03a,
aMUHOYKCYCHasl KUCJIOTa)

CdopMUpOBaHHOCTh YMEHHUS WILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXKJYy TUIHWYHBIMU TMPEICTABUTEIISIMUA  Pa3TUYHBIX
KJIaCCOB OPTraHUYECKUX BEILIECTB YpPaBHEHUSAMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMU C HCMIOJb30BAHUEM

CTPYKTYpPHBIX (popMyT

2.4

3.1

ChopMUpPOBaHHOCTh YMEHHUS XapaKTEpPHU30BaTh HCTOYHUKHU
yTJIEBOJAOPOJHOTO CBIphs (HE()Th, MPUPOAHBIA Ta3, yroib),
crocoObl uX TMepepabOTKM M MPaKTUYECKOe NPUMEHEHUE
MPOAYKTOB MEPEPaOOTKH

XUMUA 4 )KU3Hb. PacuéTnl

CchopMupoBaHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHHHA 00
OCHOBHBIX METOAAaX HAYYHOTO MO3HAHUS, HCIOJIB3YEMbIX B
XAMHUA TIPH HM3YyYCHHH BEIIECTB M XHMHUYECKUX SBICHHM
(mabmroieHue, M3MEpEeHHe, SKCIEPUMEHT, MOJEIHPOBAHNUE),
MCTIONIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS Ui PUHATHUS
peleHnil B KOHKPETHBIX )KMU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C
BEIIECTBAMU M UX IPUMEHEHUEM




3.2

3.3

34

CdopmMHpoBaHHOCTH YMEHHIN coO01aTh MpaBuiIa
MOJIb30BAHMSI XMMHUYECKOHM TocyAod U JabopaTopHBIM
00OpyTOBaHHEM, a TAK)KE MpPaBUiIa OOPALIEHUSI C BEIECTBAMU
B COOTBETCTBUM C MHCTPYKUUSMU IO  BBIIOJHEHUIO
1a00paTOPHBIX XUMHUECKUX OIBITOB

CdopMUpOBaHHOCT, YMEHUHM IJIAHUPOBATh M  BBHIMOJIHATH
XUMHYECKUI 3KCHEPUMEHT (IIPEBpPALLEHUS OpPraHU4YEeCKUX
BEILECTB [TPU HATPEBAHUH, [TOTYyUYEHUE ITUIIEHA U U3YUYEHHUE €T
CBOMCTB, KAYECTBEHHbIC pEAKI[MM OPraHUYECKUX BELIECTB,
JeHaTypanusi O€lIKOB NpU HarpeBaHUM, LIBETHHIE pEAKIHUU
0€JIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKHU 0€30MaCHOCTH
npu  oOpallleHMd ¢  BEleCTBaMU U JaOOpaTOpPHBIM
000pyZIOBaHHEM; TIPEACTABIATh PE3YyJIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTA B (OpME 3alMCH YPAaBHEHUN COOTBETCTBYIOLIUX
peakuuid M (HOpMyIMpOBaTH BBIBOJBI HAa OCHOBE JSTUX
pe3yJabTaTOB

ChopMupOBaHHOCTh YMEHMH MPOBOAUTH BBIYHCICHUS II0
XUMHYECKHUM ypaBHEHHUSIM (Macchl, 0OBEMA, KOJUYECTBA
MCXOJIHOTO BEIIECTBAa WM MPOJYKTAa PEaKLUU MO0 HW3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB WU
MPOJIYKTOB PEAKIINH)

3.5

3.6

11 KIIACC

Konx
NMpPoBePsAeMOro
pe3yJbTaTa

ChopMUPOBAaHHOCT, yMEHHI KPUTHYECKH aHAIM3UPOBATH
XUMHYECKYI0 HH(pOpMaIuio, TMOIy4yaeMyr H3  Pas3HbIX
HWCTOYHUKOB  (CpeAcTBa MaccoBo  uwHGOpMAIUU, CETh
HNutepHeT u npyrue)

CdopMHpPOBaHHOCTH YMEHHI coOJIr0/1aTh npaBuIa
9KOJIOTUYECKH IIeJIeCOO0pa3HOro TMOBEICHHS B OBITY U
TPY/JI0BOH JI€SITEIIBHOCTH B IEJISIX COXPAHEHHUSI CBOETO 3/10POBBS
U OKpYKalolllel MPUPOJHON Cpeabl, OCO3HABATH OMACHOCTh
BO3JICUCTBUS HA  KUBBIE  OPraHU3MBI  OMNpPEACIEHHBIX
OpPraHMYeCKUX BEIIECTB, MOHMUMAas cMbIch mokaszarens [IJK
(mpenenbHO JTOMyCTUMOM  KOHIIGHTpAI[MHU), TIOSCHATH Ha
mpuMepax CrocoObl YMEHBIIEHUS W TPEAOTBPAIICHHUS HX
BpPEJIHOT'O BO3JICMCTBHS HA OPTaHU3M YEJIOBEKa

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbI CPeHEro 001ero
oOpa3oBaHus

1

TeOPeTI/I‘IeCKI/Ie OCHOBBI XMMHNHU

1.1

BnageHnue cucteMol XMMUYECKUX 3HAHUM, KOTOPAsk BKJIFOYACT:
OCHOBOTIOJIAraOIIUE TOHATHSA (XUMHYECKHNA DJIEMEHT, aToM,




AJIEKTpPOHHAsE 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpOUTATN
aTOMOB, HIOH, MOJIEKYJIa, BAJIEHTHOCTD,
AJIEKTPOOTPHUIIATCIIBHOCTD, CTENEHb OKHCJICHUS, XHMHUYECKas
CBSI3b, MOJb, MOJSIPHAsE  Macca, MOJSPHBIA  00BEM,
KpUCTA/UIMYECKass pemérka, TUIBI XUMHYCCKHX pPeaKIui

(OKHCIIUTETHLHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHIOTEPMHUYECKHE, pEaKIMHM HWOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HERJICKTPOJIUTHI, ANIEKTPOJIUTHYECKAS

JUCCOLMALNS,  OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM peakliy, XUMHUYECKOE PaBHOBECHE); TCOPUHU H
3aKOHEI (Teopust ANEKTPOJIUTHYECKOMN JIMCCOITHAINH,
[Tepunonnueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHECHUS
MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHUMHH,
(haKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOJTYYCHUU
1 0€30IMacHOM HCITOJIb30BAaHUM BAKHEHIIIMX HEOPTaHHMYECKHX
BEIIIECTB B OBITY M MPAKTUUECKOMN JCSITEIILHOCTH YEJIOBEKa

1.2

CpopMUPOBAaHHOCT, ~ YMEHHUW  BBISBIATH  XapaKTEepHbIE
IIPU3HAKU U B3aUMOCBS3b U3YYCHHBIX IIOHATUM, NPUMEHATH
COOTBETCTBYIOIIME IOHATUSA IIPU OINHCAHUM CTPOCHUSA U
CBOMCTB HEOPraHMYECKUX BCILIECTB M UX IPEBpaLICHUN;
BBIBIIATH B3aMMOCBSI3b XMMHWUYECKUX 3HAHUU C MOHATUSAMU U
MPEACTABICHUSMU IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnagenue OCHOBHBIMM METOJJaMM HAy4YHOTO  ITO3HAHUS
BCIIIECTB M XUMHYECCKUX SIBIICHHHA (HAOIOJICHUE, M3MEpPEHHUE,
9KCTIIEPUMEHT, MOJICTTUPOBAHNE)

1.4

CpopMHUpPOBAaHHOCTh yMEHUW OMNpEeAeNsaTh BaJICHTHOCTh U
CTEIIEHb OKHUCJIEHUSI XMMUYECKUX DJIEMEHTOB B COCIUHEHHUSIX
pPa3IUYHOTO COCTaBa, BUJ XUMHUUYECKOW CBsI3M (KOBaJIGHTHas,
WOHHAs, METAJUIMYEeCKasi, BOJOPOJHAS) B COCIUHECHHSX, THUII
KPUCTAJTMYECKON PEHIETKY KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJISIpHAsI, MIOHHAS, METAJUTMUecKasl)

1.5

1.6

CdopMUpPOBaHHOCTh YMEHHI OIpeAeNsaTh XapakTep Cpeiabl B
BOJIHBIX paCTBOpPax HEOPraHMYECKUX COCIMHEHUN

ChopMupoBaHHOCTD YMEHHS KJIACCH(PHUIIMPOBATH XUMUUECKHE
peakuy TO pa3IuyHBIM MpH3HaKaM (YUCIy W COCTaBy
pearupyronmx BEIIEeCTB, TEIUIOBOMY d3(QexTy peakuuu,
W3MEHEHUIO CTENEHEH OKHCIEHHS 3JEMEHTOB, O00paTUMOCTH
peaKInu, y4acTHIO KaTalu3aTopa)

1.7

CdopMUpPOBaHHOCTh YMEHUN COCTaBIISATh YPABHEHUS pEaKLUn
pa3IUYHBIX THUIOB, IOJHBIE U COKpAIEHHbIE YpaBHEHUS
peakuuii HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX
9TH PEaKLUU UIYT A0 KOHIIA

1.8

CdopmMupoBaHHOCTH YMEHUU IIPOBOJIUTH peakuuu,
HOATBEPXKAAIOIIME  KAauYeCTBEHHBIM  COCTaB  PA3IMYHBIX




1.9

1.10

HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MYTEM
VIOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX pacTBopax
HEOpPraHMYECKHUX BEUIECTB

ChopMUpOBaHHOCT, ~ yMEHHMH  pacKpblBaTh  CYIIHOCTb
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIBHBIX ~PEAKIUN TMOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIIHii
ChopMupoBaHHOCT, ~ YMEHUW  OOBSACHATH  3aBHUCHUMOCTH
CKOPOCTH XHUMHUYECKON PEAKIIUHU OT PA3IMYHBIX (DaKTOPOB

1.11

2.1

CdopMHUpOBaHHOCTh YMEHHUIN OOBSICHATH XapaKTep CMEIICHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHErO
BozneiicTBus (mpuHIUI Jle [laTense)

O6ma51 N HCOPraHUYCCKasd XUMUA

CdopmupoBaHHOCTD yMEHUI pacKpbIBaTh CMBICIT
[Tepnoanueckoro 3aKOHa .. Menneneena u
JI€MOHCTPUPOBATh ero CHUCTEMaTH3UPYIOLIYIO,

OOBSICHUTENBHYIO U TPOTHOCTUYECKYIO (DYHKIIMU

2.2

CpopMHUpPOBAaHHOCTh YMEHUM XapaKTEpPU30BaTh DJIEKTPOHHOE
CTPOCHHE AaTOMOB XHWMMUYECKUX 3JIEMEHTOB |14 mnepuonos
[lepnognueckol cHUCTEMBl XMMHYECKHX dieMeHToB J[.I.
MeHneneeBa, UCHOJIB3YSl MOHSITHS «S-, p-, d-dJIEKTPOHHBIC
opouTaN, «IHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH WU3MEHEHUS CBOMCTB XUMHYECKUX IJIEMEHTOB
U UX COCIMHEHUW IO rnepuojaMm u rpynnam l[lepuonnueckon
CUCTEMbI XUMUUYECKUX deMeHToB /.M. MenaeneeBa

2.3

CpopMHUpPOBaHHOCTh YMEHUW XapaKTepU30BaTh (OMUCHIBATH)
o0IIMe XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEPXIAaTh  CYLIECTBOBAHHE
TEHETUYECKON CBSI3M MEXK]Iy HEOPTaHMYECKMMHU BEIIECTBAMHU C
MOMOIIBI0  YPAaBHEHUW  COOTBETCTBYIOIIMX  XUMHUYECKHUX
peakuuin

2.4

2.5

ChopMUPOBaHHOCTh YMEHUH yCTaHABIMBATh MPUHAIIICHKHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K OMNPEACIEHHOMY
KJaccy (rpymre) coeuHeHu (ITPOCThie BEIeCTBa — METaJLIbI
U HEMETaJUTbl, OKCHJbI, OCHOBAaHHUS, KHUCJIOTBI, aM(OTECpPHBIC
TUAPOKCHIBI, COJIN)

ChopMUPOBaHHOCT, YMEHUW HCMOJIB30BATh XHUMHUYECKYIO
CUMBOJIUKY JIJIsi COCTaBJICHUS (DOPMYJT BEHIECTB M ypaBHEHUM
XUMHYECKHX PEAKIUH, CUCTEMAaTUYECKYI0 HOMEHKJIATYypy
(IUPAC) " TPUBHUAJILHBIC Ha3BaHMUS OTIEIIbHBIX
HEOPraHMYECKUX BEUIECTB (yrapHbld ra3, YIJIEKUCIBIA Tras,
aMMMaK, raméHas HW3BECTb, HEram€Has HW3BECThb, IMHUThEBas
coJia, MUPUT U APYTHE)

2.6

CdopMUpOBaHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATD)
o0IIe XUMHUYECKHE CBOWCTBA HEOPTraHWYECKUX BEIIECTB




pa3MYHBIX  KJIACCOB,  NOATBEPkKIATh  CYIIECTBOBAHUE
TEHETHYECKOW CBSI3M MEXKIY HEOPTAaHMYECKUMH BEIIECTBAMU C
NOMOILIbI0 ~ ypPaBHEHUN  COOTBETCTBYIOIIMX  XHUMHUYECKHUX
peaxkuuii

2.7

2.8

ChopMUpOBaHHOCT, YMEHUH IJIAHUPOBATH U  BBHITIOJIHATH
XUMHYECKUI IKCTICPUMEHT (Pa3IoKeHUE TIEPOKCHIA BOJOPOIa
B MPUCYTCTBUH KaTaJIM3aTOpa, ONPEIEICHNE CPEIbl PAaCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIHHOTO WHAMKATOPA, BIIHSHHE
pa3MuYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOH pEaKIIHH,
peaknmuu WMOHHOTO OOMEHa, KAaueCTBCHHBIE pEakIuh Ha
Cyibdart-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATHOH aMMOHWSI,
pEIICHNE KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «MeTasutb» 1
«HemeTtayibl») B COOTBETCTBUU C TPaBUIAMH TEXHHUKH
0e30macHOCTH  Npu  OOpallleHMd ¢ BEHIeCTBAaMH U
7a00paTOPHBIM 00OpPYJOBAaHUEM; TMPEICTABISTH PE3YJIbTAThI
XHUMHYECKOTO JKCIEpUMEHTa B (oOpMe 3aluch ypaBHCHUI
COOTBETCTBYIONINX peaknuii ¥ (HOpMyIHpPOBATH BBHIBOABI Ha
OCHOBE 3THUX PE3yJIbTaTOB

CdopMHpPOBaHHOCTH YMEHUI COOIII0IaTh npaBUJIa
MOJIb30BAHMSI XMMHUYECKOM TocyAod U JabopaTopHbIM
0o0opyIoBaHKHEM, a TaK)Ke IpaBujIa OOpalleHHUs C BEIIeCTBAMU
B COOTBETCTBUM C MHCTPYKIMSMH TIO  BBITIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB

2.9

3.1

CpopMHUpPOBAaHHOCTh YMEHHUM XapaKTepU30BaTh XUMHYECKUE
MPOLIECCHI, JIeKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJIyYeHUs
CEepHOM KHCIOTHI, aMMHaka, a Takxke CHOPMUPOBAHHOCTH
npe/cTaBiIeHut 00 o0muX HAy4YHBIX [OPHUHIHWIAX U
9KOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOICTBA

XUMUA 4 )KU3Hb. PacuyéTel

ChopMHUpPOBAaHHOCTh  TPEJACTABICHUH O  XHUMHUYECKOU
COCTABJISIIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIU
XUMHUH B TIO3HAHWUW SIBIICHUW TPHUPOABI, B (HOpMHUpOBaHUU
MBIIUICHUSI U KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOU
TPaMOTHOCTH, HEOOXOAMMOW JJisi PEHICHHUs] MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U MPUPOJHOU Cpelie

3.2

ChopMUPOBAaHHOCT yMEHHH KPUTHYECKH aHAIM3UPOBATH
XUMHYECKYI0 HH(}OpMAIUIo, TMOIy4yaeMyr0 H3  Pas3HBIX
UCTOYHUKOB (CpelcTBa MaccOBOM KOMMYHHUKAIMHM, CETb
WNurtepuer u apyrue)

3.3

CdopMHpoBaHHOCTH YMEHHI coOJ01aTh MpaBuiIa
9KOJIOTMYECKH  11e7IeCO00pa3HOro TMOBEAEHUsT B ObITY U
TPYAOBOM IESITEIBHOCTH B LEIIAX COXPAHEHUS CBOETO 3I0POBbSI
Y OKPY>KaroUIEd NPUPOJHON CPElIbl
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3.5

Oco3HaBaTh OMacHOCTh BO3JEHUCTBHS Ha >KUBBIE OpPraHU3MBbI
ONpeAEeNEHHBIX BEIIECTB, MOHUMAas cMmbica nokaszarens 111K,
MOSICHATh HAa  MpUMEpax  CHOCOObl  YMEHBIICHUS U
MPEIOTBPALICHUSI MX BPEIHOTO BO3JICHCTBHUS HA OPraHU3M
YyeJ0BeKa

ChopMUPOBaHHOCT, YMEHUW TPOBOAUTH BBIYUCICHUS C
WCIIOJIb30BAHUEM TOHSTHS «MaccoBasi JOJs BEIIECTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHUWN Ta30B MPU XUMHUYECKUX
peakiusax, Macchl BEIIECTBA WIH 00bEMA ra30B 110 U3BECTHOMY
KOJMYECTBY BEUIECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B pEAKIMH BEIIECTB, TEIUIOBOTO 3ddeKTa
peaklMy Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
IpEeBpaIIECHUS] U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA

1

TeopeTI/I‘{eCKI/Ie OCHOBBEI OpFaHI/I‘{eCKOﬁ XUMHNHU

1.1

IIpenmeTr opraHnyeCKON XMMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE
B IIOJIy4YCHMM HOBBIX BEIIECTB W MaTepuanoB. Teopus CTPOCHUS
oprannyeckux coequHeHnid A.M. bytnepoBa, €€ OCHOBHBIE ITOJIOKEHHUS

1.2

1.3

CrtpykTypHbI€ (hOPMYJIBI OPraHUYECKUX BELIECTB. ['oMoIoTHs, n30Mepusl.
XuUMHUUYECKass CBS3b B OPraHUYECKUX COEAMHEHUAX — OJUHApHBbIE U
KpaTHbele cBsi3u. llpencraBieHne o KiacCU(pUKALMU OPraHUYECKHX
BEILIECTB

Homenknatypa opraHuueckux COeIUHEHUH (cucTeMaTthyeckas) U
TPUBHAJIbHBIE  HA3BaHMS  BAKHEMIIMX  MPEJCTaBUTENECH  KJIAcCOB
OpPraHMYECKHX BELIECTB

YrneBonopoibt

2.1

2.2

2.3

2.4

2.5

AJKaHbl: COCTaB M CTPOECHHE, TOMOJOTHUYECKUN pAn. MeTaH W 3TaH —
MPOCTEHIINE MPEeICTAaBUTENIM AaJIKaHOB: (U3NYECKHE U XHUMUYECKHE
CBOICTBa (peakuuu 3aMElIeHHs] U TOPEHMsI), HaXOXKJIECHUE B IMPUPO/IE,
IIOJIyYEHUE U IPUMEHEHHE

AJKEHBI: COCTaB M CTPOEHME, TOMOJIOTUYECKUI Psil. DTHIIEH U MPOIUIIEH
— MpOCTEHIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKHME W XUMUYECKUE
CBOMCTBAa (peakluu TUAPUPOBAHUS, TaTOTCHUPOBAHUS, THApATaIINH,
OKHCJICHUS U MOJIUMEPU3ALINH), TOJTYyUYECHUE U IPUMEHEHUE

Anxamuensl: 0yragues-1,3 u metunOyTaaueH-1,3: crpoenue, BaxXHeHIme
XUMUYECKHE CBOWCTBAa (peakmusi moiauMepusaruu). l[lomydeHue
CUHTETUYECKOT0 KaydyKa U pe3UHbI

ANKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHHA ps.
AlLeTusieH — MpOCTEHIINN MPEACTABUTENb AJIKUHOB: COCTaB, CTPOEHUE,
¢usnyeckue W XUMHUYECKHE CBOWCTBA (peakiuu THIPUPOBAHMS,
raJIOTeHUPOBaHUS, TUAPATALUU, TOPEHHS] ), TOJIyUeHUE U TPUMEHEHHE

Apensl. beHzo: coctaB, cTpoeHue, (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA
(peakiuu TaJoreHUpPOBaHUS U HUTPOBAHUS ), TTOTYyUYEHHUE U IPUMEHCHHE.
Tonmyon: cocraB, cTpoeHue, (GU3MUECKHE WM XUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUSI U HUTPOBAHUS), MOTyUYEHHE U IPUMEHEHUE.
TokcuyHOCTh apeHoB. ['eHeTHueckash CBA3b MEXKIY YIJIEBOJIOPOJaMH,
PUHAJISKALTUME K Pa3IMYHbIM KJlaccam

2.6

[TpupoaHbIe UCTOYHHUKH YTIAEBOAOPOIOB. [IpUpOAHBIA ra3 M MOMYyTHBIC
HedTsaHbIe Ta3pl. HedTh u €€ mpoucxoxaenune. CrocoObl mepepaboTKu
He(TU: TIEpEeroHKa, KPEKUHT (TEPMUYECKUH, KATATUTUICCKUH ), TUPOIIU3.




[IpoayxTel nepepabOTKu HEPTH, UX IPUMEHEHUE B IPOMBIIIUIEHHOCTH U B
ObITy. KameHHbIH yroyib ¥ MpOayKThI €ro nepepadoTKu

Kucnoponaconep:xaiine opraHum4eckue CoeuHEHUs

3.1

3.2

[IpenenbHbple OXHOATOMHBIE CHUPTBL. METaHOI M 3TAHON: CTPOCHHUE,
¢u3nyeckre 1 XUMUYeCKHe CBOWCTBA (PEeaKIMU C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOIOPOJIaMU, TOpEHHE), NpUMEHEHHe. BomopoaHeie CBs3U
MEXIy MOJIEKyJaMU CcIUpTOB. JleWicTBME MeTaHOJa W 3TaHOJA Ha
OpraHu3M uejoBeKa. MHOroaTOMHbIE CIHPTHL. OTWICHIJIMKOJIb U
[JIMLEPUH:  CTpOeHHe, (QU3MYecKue U  XUMHYECKHE  CBOMCTBa
(B3auMoJeiicTBHE €O LIEIOYHBIMUA METAJIJIaMH, KaueCTBEHHAsl PeaKIys Ha
MHOTOaTOMHBIE CIIUPTHI). JlelicTBHE Ha opraHu3M uenoBeka. [IpuMenenue
TIMLEPUHA U 3TUJIEHTITUKOJIS

@DeHo: CTpOeHHE MOJEKYJbl, (PU3NYeCKue M XUMUYECKHE CBOICTBA.
Toxcuunocts denona. [lpumenenue dhenomna

3.3
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Anpnerupl U KETOHBI. DopmanbIerujl, ameTadbIerujl: CTPOCHHUE,
dbu3uyecKkue MW XUMHUYECKHE CBOWCTBa (pPEaKIMH OKHUCJICHUS W
BOCCTAHOBJICHHU S, KAYECTBEHHbBIC PEAKIINH ), TOTYyUYECHUE U IPUMECHEHUE

OAHOOCHOBHBIE TIpeleTbHbIE KapOOHOBBIE KHUCIOThl. MypaBbuHas u
YKCyCHasi KHUCJIOTBI: CTpO€HHue, (pU3mvyeckue M XMMHUYECKHE CBOMICTBa
(cBoiicTBa, oOmIMe ISt Kiacca KHCIOT, peakius 3TepuUKaINH),
nojiyueHue U npuMeHeHue. CreapuHOBasi M OJIEMHOBAas KHCIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja KaK COJIU BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE

3.5

3.6

4.1

Cnoxnbie 3(GUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [ uaponus
cinoxHbIX 3pupoB. Kupsl. ['maponus xupos. I[IpumeHneHue Kupos.
buosornueckas posip KUpoB

VYrneBoasl: coctaB, Kiaccuukamus yrieBogoB (MOHO-, OU- U
nosMcaxapunl). ['0oko3a — MPOCTEHIIINIT MOHOCAXapui: 0COOEHHOCTH
CTPOEHHUS  MOJEKyJbl, (U3MYEeCKHe W  XUMHUYECKHE  CBOMCTBA
(B3aumoneiictBue ¢ ruapokcuaoMm wmeau(ll), oxucienne amMmMuayHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBieHHE, OpOKEHUE TIIFOKO3HI),
HaxOXJIGHWEe B TPHUPOAE, TMPUMEHEHHE, OHOJIoTHYeCKas  pOJb.
dortocunTe3. PpyKTo3a Kak n3oMep rioko3bl. Kpaxman u nenironosa Kkak
pupojiHbie nouMepbl. CTpoeHue Kpaxmala U neioao3bl. duznueckue
Y XUMUYECKHE CBOMCTBA Kpaxmaia (THIPOJIn3, KAYeCTBEHHAs peaKIus C
HOJIOM)

A3oTcoaepalire OpraHu4eckKue CoeIMHEHUS

AMUHOKHCIOTHI ~ Kak  aM(pOTEpHbIE  OpPraHMYECKHE  COCTUHEHUSI.
dusznueckue M XHUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpUMEpe
ruiHa). buonorndeckoe 3HaueHNEe aMUHOKUCIIOT. [lenTuas

4.2

benku xak npupoaHble BEICOKOMOJIEKYJIApHBIE coennHenus. [lepBuunas,
BTOpUYHAs M TPETHYHAS CTPYKTypa O€IKOB. XUMHYECKHE CBONCTBa
O€JIKOB: TUAPOJIN3, AEHATYpaLUsl, KAUeCTBEHHbIE PEAKLIUU Ha OeJIKU

BI)ICOKOMOJ'IeKy.TI}IpHI)IC COCAMHCHMU




5.1

5.2

11 KIIACC

Kon
1

1.1

1.2

OCHOBHbBIC TIOHSTHUSI XHUMHUHU BBICOKOMOJICKYJISIPHBIX  COEIUHEHUM:
MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIUMEpPHU3AIUH,
cpenHsis  MoJekyisipHas Macca. OCHOBHBIE  METOJbI  CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHEHU I — MOJIMMEPU3ALUS u
MOJIUKOHCHCAIIHS

SKCHepHMeHTa.HLHBIe MCTOAbI M3YUYCHHA BCIICCTB M HX HpeBpaH.IeHPIfI:
O3HAKOMJICHHEC C 06pa3uaMH MNPpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,
IJ1aCTMaccC, KaydyKoB. HonyquHe CHUHTCTHYCCKOI'O KaydyKa U PC3UHBbI

IIpoBepsieMblii 31eMeHT COIePKAHUS
TeopeTnueckne OCHOBBI XUMHUHU

XHAMHUYECKUN 2JeMEHT. AToM. Sapo aroma, M30TONBI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHHU, IOJyPOBHU. ATOMHBIE OpOUTAIIH, S-
, D-, d-anemeHThl. OCOOEHHOCTH pacHpelesIeHUs] 3JIEKTPOHOB I10
opOUTaIM B aToMax »JJIEMEHTOB TNEPBBIX YETBIPEX MEPHOJIOB.
OnekTpoHHAas KOHPUTYpaLus aTOMOB

[lepnonnuecknii 3axkoH u Ilepuoamyeckas cucTeMa XHUMHUYECKUX
anemeHTtoB J[.MI. MeHnneneeBa. CBs3b NEPUOAUYECKOIO 3aKOHA U
[Tepuonuueckoil cucteMbl XuMHuieckux 3nemenToB .M. Menaeneesa c
COBPEMEHHOMN TEOpHEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKUX DOJEMEHTOB M 00pa3yeMbIX HMH TMPOCTBIX H
CJIOKHBIX BEUIECTB [0 TpyNnaM U nepuoaam. 3HaueHHe NePUOJUYECKOro
3aKOHA B Pa3BUTUU HAYKU

1.3

1.4

1.5

Crpoenne BemiecTBa. XUMHUYECKAsl CBSI3b. BHIBI XUMHYECKOW CBSI3U
(KoBaJIeHTHas HETIOJISIpHAS U TIOJISIpHAs, MOHHAs, MeTaJTnueckasi). oHbI:
KaTHOHBl W  aHWUOHBL. MexaHu3Mbl 00pa30BaHUS  KOBAJICHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIN U TOHOPHO-aKIIENTOPHBIN). Bogopoanas
CBSI3b

BasieHTHOCTB. DneKTpoOTpUIATENbHOCTh. CTETIEHb OKUCICHUS

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUsS. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK.
3aBUCUMOCTb CBOWMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.
[TonsiTue o AucnepcHbIX cuctemMax. ICTUHHBIE U KOJUTOUAHBIE PACTBOPBI.
MaccoBas 105151 BElIECTBa B pacTBOPE

1.6

Knaccudukammss  Heopranmueckux  coenuHeHuil.  Homenkmiarypa
HEOPraHMYECKUX BEUIECTB

1.7

Xumuueckas peakmus. Krnaccnpukanus XWMHYECKHX peakuuid B
HEOPraHWYECKOW M OpPraHUYEeCKOW XUMHUHU. 3aKOH COXPAaHEHUS MAaccChl
BEILIECTB, 3AKOH COXPAHEHUS U NPEBPAILEHUs YHEPTUM TP XUMHUECKUX
peakuusax




1.8
1.9

CkopocTb peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

OOpatuMeble peakuu. XUMUYECKOe paBHOBecue. DaKTOPbI, BIAUSIIOLIUE
Ha COCTOsIHME XUMudeckoro papHosecus. [Ipunnun Jle [llarense

1.10

Onektponutudeckass auccouuanusi. CUabHbIE U CIa0ble 3JIEKTPOJIUTHI.
Cpena BOJHBIX pPacTBOPOB BEIIECTB: KHCIIAs, HEHTpalibHAs, IICIIOYHAS.
Peaximu nonnoro oomMena

1.11

OKHCIIUTEITBPHO-BOCCTAHOBHUTEIIHHEIC pcakunun

Heopraunueckas xumust

2.1

Hemerannel. Ilonoxenne HemetamioB B Ilepuoanueckod cucreme
xuMu4deckux aneMeHToB J[.M. MeHzaeneeBa W OCOOCHHOCTH CTPOCHHS
aToMoB. DHU3MYECKHE CBOWCTBA HEMETAIIOB. AJIIOTPONHS HEMETAIJIOB
(Ha mpuMepe Kuciaopoaa, cepbl, pocdopa u yriepoaa)

2.2

2.3

XVUMUYECKHE CBOMCTBA Ba)XKHEWIIUX HEMETayUIOB (TajoreHOB, CEphI,
azota, (ocdopa, yriaepoga U KpeMHHUs) U HX COCTUHEHUH (OKCHIIOB,
KHUCJIOPOJICOJEPKAIINUX KUCIIOT, BOJIOPOAHBIX coeauHenuit). [[pumenenue
BOKHEHTIINX HEMETAIIOB U UX COCTUHEHUN

Mertannel.  Ilomoxenue wmetaiuioB B llepuonnueckont  cucreme
xumuyeckux snaeMentoB .M. MenaeneeBa. OCoOEHHOCTH CTPOCHHS
AJNIEKTPOHHBIX 000JIOYEK aToMoB MeTamoB. OOmme Qundyeckue
cBoiictBa MeTaioB. CIutaBel METAUIOB. OJIEKTPOXMMHUYECKUH Psif
HaIpsHKEHUM METAJIIOB

2.4

2.5

XUMHYECKHE CBOMCTBA BAXKHEHIITNX METAJIJIOB (HATPU, KaJIUM, KaJIbIUH,
MarHuii, ajglOMUHUM, ITUHK, XpOM, >K€JIe30, MEJb) U MX COCJAMHEHHII.
O61ue cnocoObl nomyyeHus: MeTauioB. [I[puMeHeHre MeTaioB B ObITY U
TEXHUKE

I'eneTnueckass CBSI3b HCOPraHM4YCCKUX BCHICCTB, IPHHAICKAIINUX K
Pa3INYHBIM KJ1acCaM

XUMUA U )KU3Hb

3.1

3.2

3.3

Ponp xumuu B oOOecneYeHMHM HKOJIOTMUECKOW, BSHEpPreTHYecKod u
MUIIEBON 0€30MacHOCTH, Pa3BUTUM MeAUUUHBEL [loHATHE O HAyYHBIX
METOZax IMO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUM

[IpenctaBnenuss 00 OOMMX HAYYHBIX MNPUHIMIIAX MTPOMBIIIICHHOTO
MOJIyYEHUsI BaXXKHEMIIMX BeEIIeCTB. YenoBEeK B MHUPE BELIECTB H
MaTepUasIoB: BaKHEUIINE CTPOUTEIIbHBIE MATEPHAIIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, Kpacku, CTEKJIO0, KepaMHUKa, MATEPUAIIbI JIJISl DJIEKTPOHHUKH,
HaHOMaTepuabl, OpPraHMYeCKUe M MUHEPAJIbHbIC YI00pEeHUS

X¥UMHSA U 300pOBbE YEJIOBEKA: MPABWIIA UCIIOJIb30BaHUS JEKAPCTBEHHBIX
npenaparoB, mpaBuja O€30laCHOTO HCIOJB30BAaHUS  IpPErnapaToB
OBITOBOI XMMHH B ITOBCEIHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

» Xumus. 10 kmace. I'abpuensa O.C., Octpoymos N.T'., CnaakoB C.A. AkunoHepHoe
obmectBo «M3narenbctBo «IIpocBerienue»

* Xumus. 11 kmacc. 'abpuensa O.C., OctpoymoB WN.T"., Cnagkos C.A. AkuroHepHOe
obmectBo «M3narensctBo «IIpocBemenue

METOAUYECKHUE MATEPUAJIBI J1JISA YYUTEJISA
1. Meroauueckoe mocooue «Xumus. 10—11 kimaccel. MeToaudeckoe mocodue (6a30oBbIit
yposenb)» U. I'. OctpoymoBa u O. C. I'abpuensna

HHUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomnexkuust nudpoBeix 00pa3oBaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEquHoe okHO TOCTyIa K 00pa3oBaTeIbHBIM PECYpCaM»

3. http://fcior.edu.ru, http://eor.edu.ru, «@eaepanbHplil LEHTP HHPOPMALTTOHHBIX
00pa30BaTEIbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3aHUH, 3JIEKTPOHHOTO 000PYAOBAHMUS
Y DJICKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB JIJIsl 001Iero 00pa3oBaHUs

5. http://www.portalschool.ru, IIkonpHBIIi TOpTAN

6. http://www.ict.edu.ru, ®enepanbusiii nopran «MupopmaoHHo-
KOMMYHUKAIIMOHHBIC TEXHOJIOTHH B 00pa30BaHUM)

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuateka [IpocBemenus

8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickast a1eKTpOHHAs IIKOJIA

10. https://myschool.edu.ru/, IOC «Mos mikosay
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