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denepanpHas paboyas mporpamMma 1o yueoHoMy npeaMeTy «Xumus» (6a30BbIit
ypOBEHb) (MpeaMeTHast 00s1acTh « EcTecTBEeHHO-HAay4YHBIC TIPEIMETHI») (J1aiee
COOTBETCTBEHHO — MPOTrpaMMa 10 XUMHUH, XUMHUS ) BKIIFOYAET MOSICHUTEIbHYIO
3aMKCKY, COAepKaHue 00YUYCeHHs, TNIAHUPYEMbIEC PE3YJIbTAThl OCBOCHHSI IIPOTPAMMBI
110 XUMUH, TUTAHUPYEMBIEC PE3yJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.

[losicauTenpHas 3amucka OTpakaeT oOIMe eI W 3aJaud U3Y4YeHUS XUMHH,
XapaKTePUCTUKY TICUXOJOTHYECKUX TMPEANOCHUIOK K €€ HM3yYeHUI0 O0YyJaronuMucs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOIXOJbl K OTOOpY coaepxkaHus, K
OTIPEJICTICHAIO  TUTAHUPYEMBIX  PE3YIbTAaTOB M K  CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Conepxanne OOydYeHHS PACKPBIBACT COACPIKATEIbHBIC JIMHUHA, KOTOPBIC
MpeIaratoTcsl JUIsl 00sS3aTENIPHOTO M3YUYEHHUSI B KaXKJIOM KJIacC€ Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHusl.

[InanupyemMble pe3ylbTaThl OCBOCHHUS MPOTPaMMBl TI0 XHMHH BKIIOYAIOT
JUYHOCTHBIC, METaIllpeJMETHBIC PEe3yJbTaThl 3a BECh Mepuoa OOy4YeHHs Ha ypOBHE
cpeaHero oO1iero oOpa3oBaHusl, a TAKXKE MPEAMETHBIE IOCTUKEHUS 00yJdaronierocst 3a
Kbl T0J1 O0y4eHHUs.



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE CpEHEr0 001Iero 00pa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O0 oOpa3oBaHuUM B
Poccuiickoit ®enepanuu», TpeOoBaHUMN K pe3yJbTaTaM OCBO€HHUs (eaepaibHON
oOpa3zoBaTebHON MporpamMmbl  cpeanero o6miero obpazoBanus (POII  COO),
npejacTaBieHHbIX B DeepallbHOM TocyJapcTBEeHHOM 00pa3oBarensHoM cTtanaapte COO,
¢ yuérom KoHuenuuu npenogaBanus yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHbIX
opranmzanusax Poccuiickoit deneparuu, peaM3yroNMX OCHOBHBIE 00pa3oBaTelIbHBIC
pOrpaMMbl, 1 OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoii
®enepanuu Ha nepuoa A0 2025 roxa» (Pacnopsixenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3paboTKe MpOrpaMMbl MO XUMUHU, K OMPEIEICHUI0 00IIei
CTpaTteruu oOy4deHHs, BOCIUTAHUS U Pa3BUTHUS OOYYAIOLIUMXCS CPEICTBAMHU yueOHOTO
npeamera «Xumusi» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIM
koHuentyanbubie monoxeHuss DGIOC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJEp)KaHus, pe3yJabTaToB O0O0y4deHHss U TpeOOBaHMM K YpPOBHIO HOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ AaHHBIMHM TOJIOKEHHUSMM IIporpaMMa 1o XuMuu (0a30BbIN
YPOBEHb) HAa YPOBHE CPEAHETO 001ero 00pa3oBaHUSA:

yCTaHaBIMBaeT 00s3aTesibHOE  (MHBApUAHTHOE) TNPEIMETHOE  COJEp KaHUE,
OIpEENSIET KOJIMYECTBEHHBIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKHU Ha Ka)XIOM 3Tare
U3YyYEHMs NIPEAMETA, IPEAYCMAaTPUBAET IIPUHLHUIBI CTPYKTYPUPOBAHUS COJIEPKAHUSI U
pacnpeneneHus ero 1o KjiaccaM, OCHOBHBIM pa3zeslaM U TeEMaM Kypca;

na€T MpUMEpHOE pacrpeziesieHne Y4eOHbIX YacOB [0 TEMAaTHUYECKUM pa3/iesaM,

PEKOMEHAYET MPUMEPHYIO MOCIEIOBATEIbHOCTh M3YUYEHUSI OTIAEIBHBIX TEM Kypca C
Y4ETOM MEXMNPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JJOTMKU Y4e€OHOro Ipoliecca,
BO3pAaCTHBIX OcoOeHHOcTer oOydaromuxcs 10—11 kmaccoB;,  1aér METOIUYECKYIO
MHTEPIPETALHUIO LIeJIeN M3yYeHHs MPEeIMETa Ha YPOBHE COBPEMEHHBIX MPUOPUTETOB B
CHUCTEME CcpeaHero oO0mero oOpa3oBaHUs, COJASPKATEIBHOW  XapaKTEPUCTHKU
TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MPOTPaMMBbI
cpeaHero oOmiero o00pa3oBaHUs (JIMYHOCTHBIX, METANpeJAMETHBIX, MPEIMETHbIX),
OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEIHHON JESITEILHOCTH 00YYarOMIeTrocs 0 OCBOCHHIO
comepkanusi mpeameta. [lo BceM Ha3BaHHBIM MO3UIUSAM B IPOrpaMMe IO XUMHUH
coOJiojieHa MPEEeMCTBEHHOCTh € (eaepaibHOM padoueil MporpaMMoil OCHOBHOTO
oOmrero oOpa3zoBaHusi 1Mo xumuu (s 8—9 knaccoB 00pa3oBaTEIbHBIX OpraHU3AINH,
0a30BbIi YPOBEHB).

Xumuueckoe oOpa3oBaHUE, IMOJIYy4aeMOE€ BBIMYCKHUKaMU 00111e00pa3oBaTeIbHOMN
OpraHu3aluu, SBISETCS HEOThEMJIEMON 4YacThi0 MX 00pa30BaHHOCTU. OHO CIYXKUT
3aBEpIIAIONIMM 3TallOM peaiu3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
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KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX IETOCTHON CUCTEME XMMUYECKOr0 00pa3oBaHus. DTH
IIEHHOCTH KAaCaroTCs TMO3HAHUS 3aKOHOB MPHUPOJbI, (POPMHUPOBAHMS MHUPOBO33PEHUS U
oO11eil KyJabTypbl YEJIOBEKA, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHSI K
CBOEMY 3JI0pOBBbI0O W NPUPOAHOMN cpene. Peanmusyercs xumuueckoe oOpa3oBaHHE
oOydJarolmuxcs Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMeTa « XUuMus», COAEPKaHUE U MOCTPOCHUE KOTOPOTO OIPEJICIICHBI B TPOrpaMme 10
XUMUHU C YYETOM crHenuUKA HAYKU XUMUHU, € 3HAYEHUS B MO3HAHUU MPUPOABLI U B
MaTepuaibHONW KU3HU OOIIECTBa, a TaKXKe C y4€TOM OOIMX IeJied W MPHUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHEro 00IIero 00pa3oBaHus B
Poccuiickoit @enepanuu. Tak, HarpuMep, pu HOPMUPOBAHUU COJICPIKAHUS TIPEAMETA
«XUMUS» YITCHBI CIIEIYIONINE MOJ0XKEHUS O CrIelM(PUKE U 3HAUCHUHN HAYKW XUMUHU.

XUMHST KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUI'PaeT 0CoO0yl poJib B
COBPEMEHHOM ITMBWJIM3ALIMM, B CO3JIaHMM HOBOM 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B OpMHUPOBAHHE PAIIMOHAIIBHOTO HAYYHOT'O MBIIIIJICHUS, B CO3/IaHHE
IIEJIOCTHOTO TIPEACTaBICHUS 00 OKpYXalIIleM MHUpPE Kak O €IUHCTBE MPUPOABI H
YeJioBeKa, KOTopoe (opMupyeTcs B XMMUM Ha OCHOBE MOHHMMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOILIETO MUPA, OCO3HAHUS B3AaMMOCBSI3M MEXAY CTPOECHHUEM BEIIECTB, UX
CBOMCTBaMHU W BO3MOXKHBIMH OOJIACTSIMH TIPUMEHEHUS.

TecHO B3aMMOJEWUCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMu, XHMHS cTajia
HEOTHEMJIEMOM YaCThI0 MUPOBOH KYJIBTYPhI, HEOOXOIUMBIM YCIIOBUEM YCTIEIITHOTO TPYyAa
Y J)KU3HU KXK0TO WwieHa obmecTBa. CoBpeMEeHHAs XUMHUsI Kak HayKa CO3MJIaTeNIbHAsI, KakK
HayKa BBICOKMX TEXHOJIOTMH HampaBjieHa Ha pEIICHHE TJI00AIBHBIX MPoOIeM
YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CBHIPbEBOM, SHEPre€THUYECKOM, MHIIEBOM,
AKOJIOTHYECKOM 0€30MaCHOCTH U OXPaHbI 37J0POBbSI.

B cooTBeTcTBHU ¢ OOITUMHU LIETSIMH M IPUHIIUIIAME CPETHETO 00I1Iero 00pa3oBaHMs
conepxkanue mnpeamera «Xumus» (10—11 xmaccel, 06a30BbIi YpOBEHb H3YyUCHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY OOYyYarOIIMXCH,
HEOOXOMUMYIO WM JJisi BBIPAOOTKM MHPOBO33PEHUECKHX OPHUEHTHPOB, YCIIEITHOTO
BKJTIOUEHHUS B )KM3Hb COIIMyMa, ITPOJIOHKEHUS 00pa30BaHus B Pa3IMUHBIX 00JIacTIX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CoCTaBIISIONTIMH MPEIMETA « XUMHS» SBISIOTCS 0a30BbIe Kypchl — «OpraHndyeckas
xuMusi» U «OO01as 1 HeopraHuyeckas XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUS
KOTOPBIX SBJISIOTCS OCHOBBI 0230BOM HAYKH: CUCTEMA 3HAHUU IO HEOPraHUYECKOW XUMUHM
(c BKIIFOYEHUEM 3HAHUW M3 OOIIEH XMMUU) U OpraHudeckoil xumuu. OopmupoBaHue
JTAHHOM CHCTEMBbl 3HAHUW TIPM HM3YYEHHH TMpeaMeTra O0O0eCleurBaeT BO3MOXKHOCTH
pacCMOTPEHUsI BCETO MHOTr000pa3vs BEIIECTB HA OCHOBE OOIIUX MOHSATUN, 3aKOHOB U
TEOpUN XUMUMU.

CtpykTypa conepkaHusi KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHuyveckas Xumus» chOpMUpPOBaHa B MPOrpaMMe 0 XMMUHU Ha OCHOBE CUCTEMHOTO



MoAX0/a K U3YUEHUI0 y4eOHOro MaTepurala u 00ycIoBIeHa UCTOPUIECKH 00OCHOBAHHBIM
pa3sBUTHEM 3HAHUN Ha OIPENCIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHUYeCKOM XMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKON Teopuu
CTPOCHHSI OpPraHWYECKUX COCJAMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHMHUECKUX U
AJIEKTPOHHBIX MPEJCTABICHUN O CTPOCHUM BelecTB. CBefieHrs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJAOPOIOB JIO CJIOXKHBIX OHUOJIOTHYECKHU
AKTUBHBIX COEIMHEHHW. B Kypce OpraHMyeckom XuUMHUHM IIOJIy4arOT pa3BUTHUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs NEpPBOHAYAIBHBIC
NpEACTaBICHUS O XUMHUYECKOW CBS3U, KIACCU(UKAIMOHHBIX TPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKInu.

[Ton HOBBIM yrjiOoM 3peHHs B TpeaMeTe «XuMHs» 0a30BOr0  ypOBHS
paccMaTpuBaeTCsi HM3Y4YEHHBIH Ha ypOBHE OCHOBHOTO o00IIero o0pa3oBaHUs
TEOPETHYECCKUNA MaTepuan U (HaKTOJIOTHYCCKHE CBEJACHHUS O BEIIECTBAX M XUMHUUYECKOU
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeOpraHU4ecKass XUMHUsD 00ydJaromuMcCst
MPEIOCTABISIETCS. BO3MOXKHOCTh OCO3HATh 3HAYEHHUE TMEPUOJAMYECKOTO 3aKOHAa  C
00IIETEOPETUYCCKUX U METOJOJIOTHYECKUX IMO3UIUN, TIIy0XKe TMOHSATh HCTOPUUYECKOE
u3MeHeHrne (QYHKIMH HSTOro 3akoHa — OT o00oOmarmmeil 10 OOBACHSIMEH |
IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEWIIMX BEIECTBAX, HUX COCTaBe, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaAKIUSAX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOoTeKaHusi AomnoiHseTcs B Kypcax 10 u 11 ximaccoB sneMeHTaMu
coJlepKaHus, UMEIOIUMHU KYJIbTYpPOJIIOTHYECKUN U MPUKIAAHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3U XUMHH C JPYTMMH HayKamH, PaCKpPhIBAIOT €€
pOJIb B TO3HABATEIILHOW W MPAKTUYECKON JESITEIIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAaXXEHUS K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUECKHUX
MPWIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MPOOJIEMAaX, CBA3aHHBIX C XMMHEH, KPUTHUUECKU OCMBICIUBATH
UHOOPMAITUIO ¥ IPUMEHSATH €€ JIJISl TIOTIOJTHEHUS 3HAHUH, PEIICHHUS] MHTEJUICKTYalIbHBIX U
HKCIIEPUMEHTATBHBIX HCCIENOBATEIbCKUX 3a7ad. B 1memom coaepkanue y4eOHOTO
npeaMeTa «XUMUS» JaHHOTO YPOBHS M3YyYCHUS OPUEHTHPOBAHO Ha (pOpMUPOBAHHE Y
00y4JaroIuXCcss MUPOBO33PEHUYECKON OCHOBBI JUTsl MIOHUMaHUS GUI0CODCKIX UACH, TAKHX
KaK: MaTepUallbHO€ E€IMHCTBO HEOPTraHUYECKOTO W  OPraHMYecKoro  MHpa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, TIO03HABAEMOCTh
MPUPOJIHBIX SABJICHUN MyTEM SKCIIEPUMEHTA U PEIIEHUSI TPOTUBOPEUUN MEKY HOBBIMHU
(dakTaMu U TEOPETHUUYECKUMH MPEANOCHUIKAMHU, OCO3HAHWE POJI XHMHH B PEIICHUU
IKOJIOTHYECKUX MPOOJIeM, a TakkKe MpoOiaeM cOEpeKeHUs] IHEPreTUUEeCKUX PeCcypcoB,
CBIPbsI, CO3JJaHUsI HOBBIX TEXHOJOTHUI U MaTEpPUAIIOB.

B nnane pemienus 3aa4 BOCIHUTAHUS, Pa3BUTUS U COLMAIM3ALUMN O0YYaIOIINXCS
MPUHATHIE TPOrPaMMOM IO XUMUHU MTOJXO/IbI K ONPEEICHUIO COAEPKaHUS U TOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX JEWCTBUH,
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UMEIONINX 0a30BO€ 3HAUCHUE /JISl PA3IMYHBIX BUJOB JIEATEIBHOCTH: PEUICHHs Mpolem,
MOUCKa, aHaJIn3a U 00pabOTKK MH(OpPMaILINKU, HEOOXOAUMBIX JJIsI MPUOOPETEHUSI OMbITA
MPAaKTHYECKON M HMCCIEA0BATEIBCKON NEATEIPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MO3HAHUH XUMHH.

B npakTuke npenogaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOT'O 001Iero o0pa3oBaHUs
TaKk ¥ Ha YPOBHE CPEAHET0 00IIero oOpa3oBaHUs, MPU OMPEACICHUN COIAEPKATEIBHON
XapaKTepUCTUKH IIeNied W3y4yeHUs TMpeAMeTa HampaBICHHEM MEpPBOCTEICHHON
3HaYMMOCTHU TPATUIIMOHHO MPU3HAETCA (POPMHUPOBAHME OCHOB XUMUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKON JIEATEITHPHOCTH YEeIOBEKa M KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C METOIUYECKONW TOYKH 3PEHUS TaKOU
MIOJIXO/T K OTPEICTICHHIO TIeNIei N3yUeHus TIpeIMeTa SIBISICTCS BIIOJIHE OTPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU HEISIMH H3YYCHHS TIPeaMeTa « X UMUS
Ha 6a3oBoM ypoBHe (10-11 ki1.) sIBASIOTCS:

(dopMuUpOBaHUE CHCTEMbl XUMUYECKIX 3HAHUN KaK BaKHEHIIICH COCTABIISIONICH

€CTEeCTBEHHO-HAYUYHON KapTHHBI MHpPa, B OCHOBE KOTOPOU JIe)KAT KIIFOUEBBIC MOHATHS,
dbyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE S3bIKA HAayKH, YCBOCHHUE WU
NOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUII MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHHE C MCTOpUEH WX Pa3BUTHUS M CTAHOBJICHUS; (GOPMHPOBAHHE U PA3BUTHE
IpEACTaBICHUN O HAYYHBIX METOAAX MO3HAHHUS

BEIIECTB W XUMHYECKUX pEeaKIui, HEOOXOAUMBIX Il MPUOOPETEHUs yMEHUM
OpHUEHTHPOBATHCS B MUPE BELIECTB U XUMHUECKHUX SIBIICHUH, UMEIOLIUX MECTO B IIPUPOJIE,
B MMPAKTUYCCKON U MOBCEAHEBHON JKU3HU, Pa3BUTHE YMEHUM M CITIOCOOOB JICSATEIHLHOCTH,
CBSI3aHHBIX C HAOJIOJICHUEM U

OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJICHHEM TIpaBUi OE€30I1acHOTO
oOpalleHusl ¢ BEIeCTBAMH.

Hapsiny ¢ sTuM copepkareiibHas XapakKTepUCTHKa LeJIed M 3aJad HU3y4YCHHUs
npeaMera B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpazoBanus. CeromHs B
MpenoJaBaHul XMMHUU B OOJIbLIEH CTENEHU OTHAETCS MPEANOYTCHUE MPAKTHUYECKOU
KOMIIOHEHTE COJEpKaHUsl OOydeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIMYCKHUKA
OI0IlIe00pa30BaTEIbHON  OpraHu3aliy, BJIAJCIONIEro HE HaOOpoM 3HAHUM, a
(GYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHW W YMEHUSIMU AaKTHBHOTO
MOJIyYEHHUs 3HAHUW U IPUMEHEHUSI UX B PEAIbHOM KU3HU JJI PEUICHUS MPAKTHUYECKUX
3a/ad.

B 53TO0il CBA3M mpu M3ydYEHUHM MpeaMeTa «XHUMUsS» JOMHUHUPYIOIIEE 3HAUYCHUE
MpUOOPETAIOT TAKKE LEJH U 33]]a4H, KaK:

ajganTanus oOydarouIuxcsi K YCJIOBHUSIM JIMHAMUYHO pa3BUBAIOLIETOCS MU,
dbopMupoBaHUE MHTEIUICKTYyaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0OOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX



KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C BEIIECTBAMHU U WX MPUMEHEHHEM; (JOPMUPOBAHNE
y oOydJalmuxcss KIIOYEBBIX HAaBBIKOB (KIIOUEBBIX KOMIIETEHIUI), WMMEIOIIUX
YHHUBEpPCATbHOE 3HAUCHHUE JUIS PA3IWYHBIX BUAOB JEATEIBHOCTH: PEIICHUS MPOOIeM,
MOMCKa, aHaIKM3a U 00pabOoTKU HHPOPMALIUU, HEOOXOIUMBIX

I IPHOOPETEHUS OTBITA IEATENBHOCTH, KOTOpask 3aHUMaeT BaXKHOE MECTO B TMTO3HAHUU
XHUMHH, a TaKXKe AN OICHKH C TIO3HMIMKA SKOJIOTMYECKON OE30MacHOCTH XapakTepa
BJIMSTHHSI BEHIECTB M XMMHUYECKHX TPOIECCOB HA OPTaHHM3M YEJIOBEKa M MPHUPOIHYIO
Cpely; pa3BUTHUE TIO3HABATEIFHBIX HHTEPECOB, MHTEIICKTYaTbHBIX H TBOPUECKUX
CHOCOOHOCTEH O0ydYarmUXCs: CIIOCOOHOCTH CaMOCTOSATEIBHO NPUOOpPETaTh HOBBIC
3HAHUS MO0 XWMHUU B COOTBETCTBUM C XU3HEHHBIMH IMOTPEOHOCTSMHU, HCIOIB30BATH
COBpeMEeHHbIE WH()OPMAIMOHHBIE TEXHOJOTHH I TMOWCKAa W aHanmu3a y4eOHOU u
HAYYHOIIOMYJISIPHON HMH(OpPMAIMK XUMHYECKOTO COJepKaHus; (OpPMUPOBAHHE U
pa3BuTHE |y  OOy4YalOIIMXCS  acCOIMATHBHOIO W  JIOTHYECKOTO  MBIIUICHUS,
HaOII0aTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOIHMMEI, B
YaCTHOCTH, TIpW IUIAHUPOBAHMM U TPOBEICHUU XUMHYECKOTO OJKCIICPUMEHTA;
BOCIIUTAHUE y OOydYaromuxcs yOekIEHHOCTH B TYMaHHUCTHYECKOW HAIPaBICHHOCTH
XUMUH, €€ BAXHOH pONM B PEHICHHH TJIOOATBHBIX MPOOJIEM paliOHATBHOTO
NPUPOJIOTIONH30BAHMSI, TIOMOJHEHHSI JHEPreTUYECKUX PECYpCOB M COXpPaHEHUS
NPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOIUMOCTH OCpEX)HOT0 OTHOIICHUS K
NpUpOJie M CBOEMY 3J0pPOBBIO, a TakXke TPUOOPETEHHS ONbITa WCIOIH30BaAHUS
TIOJTYYSHHBIX 3HAHWH TSI IPUHATUS TPAMOTHBIX PEIICHUI B CHTYaIUsIX, CBSI3aHHBIX C
XUMHAYECKUMU SIBJICHHUSIMH.

[Men w 3amaum  wW3ydeHHs TmpeaMera «XUMHS» TOIYyYWIH TOJIPOOHYIO
METOJMYECKYI0 HHTEpIpeTanuio B pasnene «[lmanmpyempie pe3yabTaThl OCBOCHHSI
IpOTpaMMBI TI0 XUMUW», Onarogaps 4eMy o0ecredeHO 4ETKOE MPEICTABICHUE O TOM,
KaKHe 3HaHWUS U YMEHHUS UMEIOT IPSIMOE OTHOIICHHE K pean3allii KOHKPETHON LIeJH.

B ydeOHOM 1utaHe cpemHero oOmiero oOpa3oBaHus MpeaMeT «XuMHsS» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMpeAMETHOI o0nactu « ECTecTBEHHO-HayUHBIE MTPEIMETHD.

OO6miee yncIo 9acoB, pEKOMEHIOBAaHHBIX ISl M3yUeHUss XUMuU — 68 yacoB: B 10
kiacce — 34 vaca (1 yac B Heneno), B 11 knacce — 34 yaca (1 yac B Heento).



COJIEP) KAHUE OBYYEHMUSI!

10 KJIACC TeopeTrnyeckue OCHOBbI OPraHU4YeCKON XUMHHU

[Ipenmer opraHMYeCKOM XMMHUM: €€ BO3HUKHOBEHHE, Pa3BUTHUE M 3HAYECHUE B
MOJIyYeHHMM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOEHUS OPraHuyecKux
coenuHenuid A.M. BbytnepoBa, €€ ocHOBHbIE MOyOKeHUS. CTPYKTYpHBIE (DOPMYIIbI
OpraHMYecKUX BellecTB. ['omosorus, uzomepus. XUMUYECcKas CBSI3b B OPraHUYECKUX
COEIMHEHUSIX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o Kilaccu@uKaluu OpraHWyeckux BemiecTB. HomeHkiatypa
OpraHMYecKUX COCAMHEHUH (cucTeMaTrhueckas) U TPUBUAJbHbIE Ha3BaHMS BaKHEHIIMX
npe/icTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

JKCNepPUMEHTAbHbIE METObI M3YUeHH s BelleCTB U X NMpeBpalIeHui

O3HakoMJIeHHE ¢ 00pa3liaMy OPraHMYECKUX BEIECTB U MaTeprajiaMy Ha X OCHOBE,
MOJICIUPOBaHME MOJIEKYJI OpPraHMYeCKHMX BEIIECTB, HAONIOACHWE W ONHCaHHE
JEMOHCTPAIIMOHHBIX OIBITOB 10 MMPEBPAIEHUIO OPTaHUIECKIX BEIECTB MPU HArPEBaHUU
(nnaBneHue, 0OyriMBaHUe U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psif. MeTaH u 3TaH — mpocTenime
NpEeICTABUTENN aJIKAHOB: (PU3MUYECKHE U XUMUYECKHUE CBOMCTBA (pEeaKIuu 3aMeIIeHUS U
rOpeHusl), HaX0KJIEHUE B MPUPO/IE, OJyUeHUE U PUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKHH pAA. OTWIEH U NPONWIEH —
POCTEHIIINE MPECTABUTEIN AIKEHOB: (PU3MUECKHE U XMMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUAPATAIUMA, OKHCICHUS ¢ TOJUMEPHU3AIINH),
MOJTy4Y€HUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u MerunOyramueH-1,3: cTpoeHWe, BaKHEHIIHE
XUMUYECKHE CBOWcTBa (peakuusi mnonumepusanuu). IlonyyeHne CHUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKHUIN psAl. ALETHIEH —
MPOCTEHIINI MPEICTaBUTENh AJKUHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIONEHUPOBAHUS, THUIApPATALUH, TOPEHUS),
MOJIyY€HUE U PUMEHEHUE.

Apensl. berson: coctas, ctpoeHue, PU3NIECKUE U XMMHUYECKIE CBOMCTBA (PEaKIINH
raJoreHUpOBaHUS W HUTPOBAHMs), MOJYy4eHUE U MOpuUMeHeHue. Toryon: cocmas,
cmpoenue, Quzuueckue u Xumudeckue COUCMEA (peakyuu 2al02eHUpPOS8aHus U

! Kypcusom B TekcTe BBIJCNEHBI 3JIEMEHTHI COJIEPKaHUs y4eOHOro MaTepuana, KOTOphIe H3Yy4YaloTCs B
O03HAKOMUTEIBHOM IIJIaHE M HE BKJIOYAIOTCA B COCTaB MpeaMeTHbhIX pe3ynbTaTtoB ocBoeHus GOII COO Ha

0a30BOM YpOBHE.



HUMposanus), noayuenue u npumerenue. TOKCUYHOCTh apeHOB. ['eHeTHueCcKas CBS3b
MEXAY YII€BOA0POIaMHU, MPUHAAICKAIIMMU K Pa3TUYHbIM KIIACCaM.

[IpupoaHble UCTOYHUKHU YTIAeBOAOPOAOB. [IpupoaHblii ra3 U NOMyTHBIE HEPTSIHBIE
ra3pl. Hegb 1 €€ npoucxoxaenue. CriocoObl nepepadoTKu HEPTH: MEPErOHKA, KPEKUHT
(TepMuyecKkuid, KaTaJIUTUYECKUil), mnuponu3. Ilpoaykrsl mnepepaboTku HedTH, HX
NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib W OPOLYKTHI €ro
nepepadoTKu.

JKCIepUMEHTAJbHbIE METOAbl U3Y4YeHNs BelleCTB U UX NpeBpalleHuil

O3HakoMIieHHEe ¢ 00pa3aMH MIAaCTMACC, KAydyKOB U Pe3UHbl, KoyuieKuuu «Hed1h»
U «Yroap», MOJAECIUPOBAHHUE MOJIEKYJ VYIJIEBOJOPOJIOB M TaJOr€HONPOU3BOIHBIX,
MPOBEJICHUE NMPAKTUYECKOH PadOThI: MOIYyUYCHUE STUIIEHA U HU3YYEHUE €TO CBOMCTB.
PacuéTHble 3agaun

Borunciiennst mo ypaBHEHHUIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBa
MCXOJHOT0 BEIECTBA WJIU MPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WIH MPOJYKTOB PEAKIIUH).

Kuciopoaconepsxkamue opranndecKue coeJMHEHHA

[IpenenbHbIEe OTHOATOMHBIE CIIUPTHL. METaHOI M ATAHOJ: CTPOEHUE, PU3NYECKUE U
XUMUYECKHE CBOWCTBA (pPEaklMu C AKTUBHBIMM METAJJIaMH, TallOT€HOBOJIOPOJIaMH,
rOpeHue), MpuMeHeHne. BogopoaHble CBSI3M MEXAY MOJIEKYyJaMH CUpPTOB. [lelicTBue
METaHoJa U 3TaHOJIa Ha OPTaHU3M YEeJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTUICHTIIUKONIb U TJIMIIEPUH: CTpOCHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBUE CO WIEJIOYHBIMU MeETajlaMU, KaueCTBEHHas
peakiisi Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha OpraHu3M uesioBeka. IIpuMeHeHue
[JIMIEPUHA U STHUICHTIIUKOJIA.

deHour: cTpoCHUE MOJICKYJIBI, (HU3NUYECKUE U XUMHYECKHE CBOHCTBA. TOKCHYHOCTH
denona. Ilpumenenue genoa.

Anpaerunsl U kemownsi. Dopmanbaeru, aneTalbIerua: CTpoeHne, Gpusndeckue u
XUMUYECKHE CBOMCTBA (pEaklUU OKHUCJIEHHUS M BOCCTAHOBIICHUS, Kauy€CTBEHHBIE
peaKkium), NoJy4eHUE U MPUMEHEHUE.

AyemoHn: cmpoenue, Qusuyeckue u xumuyeckue c8oUCmed (Peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOTIYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE Tpe/eibHbIE KAapOOHOBBIE KUCIOTHL.. MypaBbHHAasi U YKCYCHas
KHUCJIOTBI: CTpOCHHE, (U3NUECKHE U XUMUUYECKHUE CBOMCTBA (CBOMCTBa, OOIIME /1JI Ki1acca
KHCJIOT, peaKkius d3Tepudukaim), noiydyeHue u npumenenne. CteapruHoBas v OJICHHOBAS
KHUCJIOTHI KaK MPEICTABUTEIN BBICIIMNX KapOOHOBBIX KUCIOT. MblUIa KaK COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOJHbIC KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckast poib KUPOB.



VYrneBoasl: cocTaB, KiacCU(UKAIMSA YIJIEBOJIOB (MOHO-, AM- U TOJUCAXapHUIBI).
['mroko03a — mpocTeluii MOHOCaXapu: 0COOEHHOCTH CTPOEHHUS MOJIEKYJIbI, (pU3ndecKkue
U XUMUYECKHe cBoicTBa (B3aumopeictBue c ruapokcuaom wmeau(ll), oxucnenwue
aMMHa4HBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIeHHE, OpOXKEHUE TIIOKO3bI),
HaXO0XJEHUE B IPUPO/IE, IPUMEHEHNE, Onosioruueckas poib. @orocunres. pykrosza kak
M30Mep TIOKO3BI.

Caxapoza — npedcmasumenb Oucaxapuoos, 2UOpoau3, HAXoHucoeHue 8 npupooe u
npumMeHeHue.

Kpaxman u nemnono3a kak npupojaHble noauMepbl. CTpoeHHe Kpaxmana H
nesuton03bl. dusnyeckue U XMMUYECKHE CBOIMCTBA Kpaxmaina (TUIpOJIu3, KaueCTBeHHAs
peaKIus C UOJIOM).

JKCNepUMEHTAbHbIE METOIbI M3YUeHHs BellleCTB M UX MpeBpanieHuii

[IpoBenenune, HaOMIOJICHHE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAUECTBEHHBIC PEAKIIMH OJTHOATOMHBIX CITUPTOB (OKUCIICHHE 3TaHOJIa OKCHIOM
menu(Il)), MHOTOATOMHBIX CHHPTOB (B3aMMOJCHCTBHE TIIMIEPHHA C THIPOKCHIOM
meau(Il)), anpmernnoB (OKHMCIEHME aMMHUA4YHBIM pacTBOpoM okcuzaa cepebpa(l) u
rugpokcunom  Mmeau(ll), B3amMmoneiicTBHEe Kpaxmana C HOIOM), IPOBEIEHUE
MpPaKTUYECKOI paboThI: CBOMCTBA PacTBOPa YKCYCHON KUCIIOTHI.

PacuéTHble 3agaun

Brluncnenust mo ypaBHEHUI0 XHUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOT'O BEIIIECTBA WJIU MPOAYKTA PEaKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOITHYECTBY
OJIHOTO U3 UCXOAHBIX BEUIECCTB WUJIM MPOIYKTOB PEAKIIUN).

A3oTcoep:Kaie OpranHudeckue coenHeHnsI
Amunvl. Memunamun u aHuiun: cocmae, cmpoenue, usuyeckue u XumuuecKue

ceoticmaa (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMHMHOKHUCTIOTBI Kak aM(OTepHbIE OpraHMYecKrue coeauHCHHS. DU3NYECKHEe U
XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha IpUMepe TIIMIMHA). buogornyeckoe 3HaYEHUE
aMHUHOKHUCJIOT. IlenTuasbl.

benku kak npUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuyHas,
BTOpPUYHAS W TPETHUYHAS CTPYKTypa OCIKOB. XMMHUYCCKHE CBOMCTBA OCIKOB: TUIPOJIH3,
JeHaTypaIusl, KaueCTBEHHBIC PeaKInK Ha OCIIKH.

JKCNePpUMEHTAIbHbIE METO/IbI M3y4YeHHs BellleCTB U UX NMpeBpalIeHNH
HaGntonenue u onucanve 1€MOHCTPAIIMOHHBIX OMBITOB: JIeHATypalus O€JKOB MpHU
HarpeBaHUM, IIBETHbIE peakinu OeKOB. BbICOKOMOJIEKYJIAPHBIE COeIMHEHUS

OCHOBHBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3ALMHU, CPEIHSS MOJIEKYJIIPHAS Macca.
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OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCAMHCHHUN — MOJMMEPHU3AIHS |
MTOJIMKOHICHCAIIHS.

IInacmmaccer  (noausmunier, NOIUNPONUTEH, NOJUSUHUTIXIIOPUO, NOJUCTIUPOTL).
Hamypanouoi u cunmemuyeckue Kayuyku (0ymaoueHnogulll, Xi0pONpPeHO8blil U
usonpenoswlil). Bonokua: namypaivhvie (XJIONOK, Wepcmb, WENK), UCKYCCMBEHHbLe
(ayemamHoe 8010KHO, BUCKO3A), CuHmMemudecKue (KanpoH u J1aécam,).

IKCIEePUMEHTAIbHbIE METO/IbI U3y4YeHH sl BeleCTB W UX MpeBpalieH it

O3HakoMJIeHHE ¢ 00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4qyKOB.

MexknpeaMeTHbIe CBA3H

PeaJII/ISaLII/ISI MCIKIIPECAMCTHBIX CBsI3eH IIpn U3y4CHHUH OpFaHquCKOﬁ xumun B 10
KJIAaCCC OCYHICCTBIIACTCA YCPC3 HCIIOJIB30OBAHHC KaK 06IIII/IX CCTCCTBCHHO-HAYYHBIX
HOHHTPIfI, TaK H HOHSITPIﬁ, ABIAOINIUXCA CHUCTCMHBIMH JIA OTACJIBHBIX IIPCIMCTOB
CCTCCTBCHHO-HAYYHOI'O IUKIJIA.

OO01IHe eCTeCTBEHHO-HAYYHBIC TIOHTHS: SIBJICHUE, HAYYHBIN (DaKkT, rumore3a, 3aK0H,
TEOpHsl, aHaln3, CUHTE3, KiIaccu(UKAIMs, IEPUOANIHOCTh, HAOIOEHNE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE.

dwusuka: Matepus, SHEPTUsi, Macca, aToM, DJIEKTPOH, MOJICKYJa, SHEPreTHICCKUMA
YPOBEHB, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE BeNIeCTBa, (U3NUYECKHE
BEJIMYUHBI U €IMHULIBI HX U3MEPEHUS.

buonorus: knerka, opraHm3M, Ouocdepa, OOMEH BEIICCTB B OpraHU3ME,
dboToCHHTE3, OMOJIOTNYECKH aKTHBHBIC BelllecTBa (OCJKH, YIIIeBOIBL, KUPHI, (DEPMEHTHI).

['eorpadusi: MuHEpaslbl, TOPHBIC IOPOJBI, IOJIE3HBIC HWCKOMAaeMble, TOILIUBO,
PECYpCHI.

TexHomorus: MUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MHTAHHS, MOIOIINE
CpEIICTBA, JIEKAPCTBEHHBIC U KOCMETHYECKUE MTPenapaThl, MaTepUabl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KJIACC TeopeTuyeckue OCHOBbI XUMHUH

XUMHU4eCcKUuil 3eMeHT. AToM. Sapo aTtoMa, U30TOIbI. DIEKTPOHHASI 000I0UKa.
DHepreTHYecKre YpPOBHH, IOJAYPOBHH. ATOMHBIE OpOWTaNHU, S-, P-, O- DJIIEMEHTHI.
Oco0eHHOCTH pacIpeieeHus JIEKTPOHOB MO OpOUTANIAM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpALUSI AaTOMOB.

[Tepunoanueckuii 3axkoH u Ileproanueckas cucrteMa XUMMHYECKUX 3iaeMeHToB J[.1.
MenaeneeBa. CBsi3b MEPUOANUECKOTO 3aKOHA U [leproanueckoil CHCTEMBI XUMUYECKHUX
snemeHTtoB JI.MI. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEW CTPOCHHUS aATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMHU
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MPOCTBIX U CJIOKHBIX BEHIECTB MO TpynmnaM U MepuojaM. 3HAUYCHHUE MEPUOIUYECKOTO
3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BelecTBa. XUMUYECKas CBsA3b. BUbI XUMHUUECKOU CBSI3U (KOBaJCHTHAS
HEMoJsipHasT M TMOJspHas, WOHHAs, MeTalindeckas). MexaHu3Mbl O00pa3oBaHUS
KOBQJICHTHOM XMMHUYECKOM CBS3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBs3b. BalleHTHOCTh. DNEKTPOOTpULIaTebHOCTh. CTeneHb OKucIeHus. IOHbI: KaTHOHBI
Y aHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA
cOoCTaBa BemlecTBa. TUIBI KPUCTATITUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTAJUTMUECKON PEIIETKHU.

[TonsiTue o nUcTepCcHBIX cucTeMax. MICTUHHBIE U KOJIJTOMIHBIE pacTBOPhL. MaccoBas
JI0JISI BEIIECTBA B pacTBOPE.

Knaccuduxanus HeopraHnueckux coeauHeHui. HoMeHKIaTypa HEOpraHMYeCKUX
BemecTB. ['eHeTMyeckass CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAICKAINNX K
pa3IMYHBIM KJIaccam.

Xumunueckas peakius. Knaccudukamus XuMUYECKUX PEaKIIUi B HEOPTaHUYECKON U
OpraHWYECKOW XUMHUHU. 3aKOH COXPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS H
IPEBPAIICHUS SHEPTUU ITPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3audHbIX ¢akTopoB. OOpaTuMble
peakiuu. XumMuyeckoe paBHoBecue. MakTOpbl, BIUSAIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [laTense.

OnekTponutnyeckas aucconmarnus. CunbHble W cia0bie 2eKTpoduThl. Cpema
BOJIHBIX PACTBOPOB BEIIECTB: KUCTasl, HEUTpanbHasi, menounas. [lonamue o 6000poOHOM
nokazamene (pH) pacmeopa. Peaxuun noHHoro oOMeHa. [ uopoaus Heopeanuueckux u
OP2AHUYECKUX BeUieCms.

OKHCIUTEIIHPHO-BOCCTAHOBUTEIILHBIC PCaKInm. Ilonsmue 06 dJleKmpoJjiuze

pacniasos u pacmeopos coneu. llpumenenue snekmpoausa.

JKCNePUMEHTAIbHbIE METO/Ibl M3y4YeHN s BellleCTB U X MpeBpalIeHUH

Jlemonctparus tabmaun «llepuogumdeckas cucreMa XUMHUYECKUX 3yemeHTOB J1.M.
MenpneneeBay, HW3y4Y€HHE MOJIENIEd KPUCTAINIMYECKUX PEHIETOK, HAOJII0JIeHHEe U
OMHMCAHWE JACMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3IOKEHUE TEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUM KAaTAJIN3aTOpa, ONPEACICHHUE CPElbl PACTBOPOB BELIECTB C
MIOMOIIBIO YHHBEPCAJIBHOIO HWHAUKATOPA, PEAKUUMHW HOHHOTO OOMEHa), MpPOBEJICHHE
MpaKkTU4eCKON paboThl «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxKuumny.

PacuéTHble 3a1a4n
Pacuétpl 0 ypaBHEHHSIM XMMHUYECKHX PEAKIUHA, B TOM YHUCIIE TEPMOXHUMHUUYECKUE
PacyEThI, PACUEThI C UCHOJIB30BAHUEM TTOHSITHS «MAcCOBast J10JI1 BEIIECTBAY.
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Heoprannyeckass Xumus

Hemerannel. Ilonoxxenue HemeramnoB B Ilepuoanueckon CUCTEME XMUMUYECKUX
sanemenToB /.M. MenaeneeBa u 0COOEHHOCTH CTpOEHHUs aTOMOB. PU3HUYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETaUIoB (Ha mpuMepe Kuciopona, cepbl, docdhopa u
yraepoa).

XUMHUYECKHE CBOWCTBA BaXHEWUIIMX HEMETAJJIOB (TajJOT€HOB, CEphbl, a30Ta,
docdopa, yriaeposa U KpeMHHUSI) U UX COCIUHEHUH (OKCUAOB, KHUCIOPOJCOAEPKAIINX
KHCJIOT, BOJOPOJAHBIX COETUHEHUN).

[IpuMeHeHNEe BaKHEUIIIMX HEMETAVIOB U UX COEJIUHECHUM.

Mertannbl. Ilonoxxenue wmetamnoB B llepuomuueckoil cucteMe XHUMHUYECKUX
anemenToB [I.W. MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OO0mwme  ¢usnueckue cBoiictBa  MeTayioB.  CrlaBel  METaJlIOB.
DNEeKTPOXUMUUYECKUHN PsiJT HATIPSHIKEHUM METAJIOB.

XHUMHUYECKHUE CBOWCTBA BAXXHEUIINX METAJUIOB (HATPUM, KaJIMM, KaJIbI[UH, MarHuu,
ATFIOMUHUH, ITUHK, XPOM, JKEJIe30, ME/Ib) U UX COSIUHEHUM.

OO6mue crnocoObl mMmodydeHus: MeTawioB. Memannypeus. Kopposus memannos.
Cnocobul 3auumel om kopposuu. llpuMeHeHre MeTaJIJIOB B OBITY U TEXHUKE.

JKCNePUMEHTAIbHbIE METO/IbI M3y4YeHHs BellleCTB U MX NpeBpalIeHUH

N3yuyenue xonnekuuu «MeTaylibl UM CIUIaBbl», O0Opa3I[OB HEMETAJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/lad, HaOMIoJAeHWe U ONHUCaHWe JIEMOHCTPALMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHIA AITFOMUHUS C pACTBOPAMH KUCIIOT
U IEJI0YEHN, KAUECTBEHHBIE PEaKIIUM Ha KATHOHBI METAJIJIOB).

PacuéTrHble 3a1aun

Pacuétel maccel BemecTBa WM O0OBEMaA Ta3oB 110 HM3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MACCe WIH 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJHO U3 BEILECTB
MMeEET NpUMecu. XUMHUS H )KU3Hb

Ponp xuMuu B 0O€CHEYEHHM HKOJOTHMYECKOM, JHEPreTHYECKON U MHUILEBOMU
0e30macHOCTH, PA3BUTHUU METUITMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB
Y XUMHYECKUX PEAKIIUH.

[IpeacraBnenust 00 OOMIMX HAyYHBIX MPUHIIMIAX MPOMBIILICHHOTO MOTYyYEHUS
BA)KHEWIIINX BEUIECTB.

UYenoBek B MHUpE BEHIECTB U MAaTEPUAIIOB: BAXKHEUIINE CTPOUTEIIBHBIE MAaTEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpackK, CTEKJIO, KepaMHKa, MaTepHuabl TSt
AIIEKTPOHUKH, HAHOMAaTEpHAJIbl, OPraHMUYECKUE U MUHEPAJIbHBIE YA0OPEHUS.

XuMHsI W 3I0pOBbE 4YEJOBEKA: MpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuUiia OE30MaCHOTO0 MCIOJIL30BaHUS MpPENapaToB OBITOBOM XUMHH B

HOBCGI{HCBHOﬁ KHU3HHU. MemnpenMeTHme CBA3HU

13



Peanuzanus MeXnpeIMETHBIX CBA3€H MPU HM3YYEHUH OOIIEeH M HEOPraHUYeCKOU
xumMud B 11 KJacce OCyIIECTBIsIETCS 4Yepe3 HUCIOIb30BaHME Kak  OOIIUX
€CTECTBEHHOHAYUYHBIX IIOHATHM, TaK W IIOHATHM, SBIIAIOLNIUXCS CUCTEMHBIMU JUIA
OTZAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KiaccuuUKalus, NEPUOJUYHOCTh, HAOJIONIEHHUE, SKCIEPUMEHT,
MOJIEJINPOBAHUE, U3MEPECHUE, SBIICHUE.

dusuka: MmaTepusl, SHEpPrus, Macca, aToM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOaKTUBHOCTh, MOJEKYJa, SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHHE BEUIECTBAa, (PU3NYECKHUE BEIUUYMHBI M €IMHULIBI UX U3MEpPEHHUs,
CKOpOCTb.

buonorus: kneTka, opraHu3M, IKOCUCTEMa, Ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEI[ECTB B OPraHU3Me.

['eorpadusi: MuHepanbl, TOpPHBbIE MOPOABI, MOJE3HbIE HCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonorusi: XuUMHUYECKass MPOMBILIJICHHOCTb, METAJUIyprusi, IPOU3BOACTBO
CTPOUTEIIBHBIX  MATEpUANIOB,  CEIbCKOXO3SMCTBEHHOE  INPOU3BOACTBO,  IIHUIICBas
IIPOMBIIIJICHHOCTD, (dapmaneBTHYECKas IIPOMBIIIICHHOCTD, IIPOU3BOJICTBO
KOCMETHYECKUX  IPENnaparoB, IPOU3BOJACTBO  KOHCTPYKLMOHHBIX  MaTEpPHUAJIOB,
JJIIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOIUH.

14



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K PE3yIbTaTaM OCBOCHUS 00YyUYaIOIINUMUCS
mporpaMMm cpefHero oOmiero o0pa3oBaHus (JIMUHOCTHBIM, METANpeAMETHBIM H
npeaMeTHbIM). HaydHo-MeTonuuecko OCHOBOM [isi  pa3pabOTKM  IJIaHUPYEMBIX
pEe3yJIbTATOB OCBOEHHUS MPOrpaMM CpeIHero oOmiero o0pa3oBaHUsl — SBISIETCS
CUCTEMHOJIEATEIIBHOCTHBIN MOAXO/I.

B cooTBeTCTBHUM ¢ CUCTEMHO-AESATSIILHOCTHBIM ITOAX00M B CTPYKTYPC ITNIYHOCTHBIX
PE3YIbTATOB OCBOCHUSA MPECAMCTA «XUMHUSD» Ha YPOBHE CPCIHCTO 06H_I€FO 06pa303aH1/151
BBIICJICHBI CJICAYOIINEC COCTABIIAIOIINC!

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUMCKON TPAXKIAHCKOM HWICHTUYHOCTH —

T'OTOBHOCTH K CaMOPAa3BHUTHUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPCACIICHUIO, HAJIUYHC
MOTHBAIlUHN K O6y‘I€HI/IIO;

OCJICHAIIPaBJICHHOC PA3BUTHC BHYTPCHHUX y6€)1(}1€HPIﬁ JJUYHOCTHU Ha OCHOBC

KIIFOYCBBIX HGHHOCTGﬁ N UCTOPHUICCKUX Tpazmunﬁ 0azoBOM HAaYKHU XUMHUHU, TOTOBHOCTH U
CITOCOOHOCTH 06yqa}0mnxcsl PYKOBOJACTBOBATLCA B CBOEM JACATCIBHOCTH IICHHOCTHO-
CMBICJIOBBIMH  YCTAHOBKaMH, MMpUCymumMun H@HOCTHOﬁ CHCTCMC XHUMHYCCKOT'O
O6p&30BaHHH; HaJIMYUC IIPABOCO3HAHUA 9KOJIOTUUECKOM KYJIBTYPBI H CITOCOOHOCTH
CTaBUTH LCJIN

U CTPOUTD KM3HECHHBIE TIJIAHBI.

JInyHOCTHBIEC PE3YJIbTaThl OCBOCHUS MPEAMETa « XUMHUS» JOCTUTAIOTCSA B €IUHCTBE
y4eOHOW W BOCIIUTATEIIBHOW JEATCIIbHOCTH B COOTBETCTBHH C TYMaHHCTHYCCKUMH,
COLMOKYJIbTYPHBIMH, IYXOBHO-HPABCTBEHHBIMHU IIEHHOCTAMH U HJI€a]aMH POCCHUIUCKOTO
IPaXIaHCKOTO 00IIeCcTBa, MPUHATHIMH B OOIIECTBE HOPMAMH M IPaBUJIAMH TTOBEICHMUS,
CITOCOOCTBYIONTMMH TPOIECCaM CaMOTIO3HAHUS, CAaMOPa3BUTHS M HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH 00YYaIOIINXCS.

JIndHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  Ipeamera  «XUMHUS»  OTPaKaroT
c(hOpMUPOBAaHHOCTh  ONBITA TO3HABATCIBHONM M  TPAKTUYECKOW  JIESITCIBHOCTH
00yJaromuXxcs 1Mo peaanu3anui IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:
1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHUuA O6y‘-IaIOHH/IMI/IC$I CBOMX KOHCTUTYIIMOHHBIX IIpaB U O6H33HHOCTCI>1,

YBAXEHUA K 3aKOHY W IPABONOPSAKY; MPEACTABICHUA O COLUUAIBHBIX HOpPMax H
MpaBUJIaX MEKIMYHOCTHBIX OTHOLLICHUI

B KOJUICKTUBE, TOTOBHOCTH K COBMECTHON TBOPYECKOU AEATEIHHOCTH TPHU CO3AAHUM
Y4IEOHBIX
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IMPOCKTOB, PCHICHHUU y‘—IC6HbIX N IIO3HABATCIIbHBIX 3aJda4, BBIIIOJHCHHMHN XHUMHUYCCKHUX
OKCIICPUMCHTOB,
CIIOCOOHOCTH ITOHMMAThH U IIPUHUMATb MOTHUBbI, HAMCPCHH, JIOTUKY U apTYMCHTBI

APYTUX TPU aHAIM3E PA3JIMYHBIX BUIOB yUCOHOH NEATEILHOCTH; 2)
NATPUOTHYECKOr0 BOCIIMTAHUS

HEHHOCTHOI'O OTHOICHWA K UHCTOPHUYCCKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHOM
XUMUMN, YBAXKCHHA K TIPOLHCCCY TBOPYUYCCTBA B obnacTu TCOPHUU U MPAKTHYCCKOTO
MNPUMCHCHUA XHWMHUHU, OCO3HAHHA TOI'O, YTO HOOCTHIKCHHUA HAYKH CCTb PC3YyJIbTAT
JIIATCIIBHBIX H3,6J'IIOI[CHI/II\/JI, KPOMMOTIIMBBIX 3KCIICPUMCHTAJIBHBIX ITONCKOB, ITOCTOAHHOT'O
Tpyada y‘léHBIX M MPAKTUKOB;, HWHTCPECA W IMO3HABATCIbHBIX MOTUBOB B IIOJTYUCHHU U
MOCJICAYIOIICM aHAJIN3C

I/IH(l)OpMaIII/II/I 0 MCPCIOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTCUECTBEHHOU XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS
HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIlH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMH,

Y IPUHUMATH OCO3HAHHBIC PEUICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
U IIEHHOCTH; TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIIKM CBOUX TOBApHIIEH C
MMO3UITNI

HPABCTBCHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIICACTBUN ITUX MMOCTYIIKOB; 4)
(¢hopMupOBaHUs KYJbTYPbI 310POBbA:

MOHUMAaHHUSI IIEHHOCTEH 3I0POBOTO U O€30macHOro o0pasa KHU3HHU, HEOOXOUMOCTH
OTBETCTBCHHOIO OTHOIICHHUS K COOCTBEHHOMY (HU3WYCCKOMY U TCHUXHYCCKOMY
3JI0pPOBbBIO; COOIIOIEHNS MTPaBUII O€30MaCHOT0 0OpAIEHHUs C BEIECTBAMHU B OBITY,

HOBCGI{HGBHOﬁ KHN3HHU U B pr,[[OBOﬁ ACATCIbHOCTH, IIOHMMAaHHA HOCHHOCTHU IIPpaBHUJI
HHAWBUAYAJIbBHOI'O U KOJJICKTUBHOI'O 0e30macHoro

[IOBEICHUS B CUTyalMSX, YIPOKAKOIIUX 3J0POBBI0O M JKU3HHU JIOJEH; OCO3HAHUA
MOCJIC/ICTBUN Y HEMPHUSATHUS BPEAHBIX PUBBIUCK (YIOTPEOICHHUS

QJIKOTOJIs, HAPKOTUKOB, KypeHHs); 5)
TPYAOBOT0 BOCIIUTAHMSA:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘—IG6HO-HCCJ’IGI{OB3T€JIBCKOI>i ACATCIIbHOCTH,

0OIlIECTBEHHO TOJIE3HON, TBOPYECKOM M JIPYTHUX BHUJAX NESITEIbHOCTH; YCTAHOBKH Ha
AKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKHUX 33724 COLUAIIbHOMN

HaIpaBJICHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJbI); HWHTEepeca K MPaKTHUYECKOMY
M3YUYEHUIO Tpodeccuil pa3InuHoOro poja,
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B TOM YHCJIC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 110 XUMHUH;, YBa)XKCHUS K TPYAY,
JIOASIM TpyJa M pe3ylbTaTaM TPYAOBOW AESATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHAMBUAYAJbHOM TpaekTopuu oOpa3zoBaHus, Oyaymedl mnpodeccun u
peann3anuyd COOCTBEHHBIX >XH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;
6) 3K0JI0TNYeCKOT0 BOCIIUTAHMS :
HKOJIOTUYECKH 1IeJIeCO00Pa3HOr0 OTHOMICHHS K MMPUPOJE, KaK HCTOUHUKY
CYIIECTBOBAaHHUS KM3HH Ha 3eMiie; TOHUMAaHUS TII00AIbHOTO XapaKTepa IKOJIOTHYECKUX
poOJieM, BIUSHUS
HIKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSTHUE MTPUPOTHON U COITMAIBHOM CpeJlbl; OCO3HAHUS
HEOOXOAMMOCTH HCTIOIH30BAHUSI TIOCTIKEHUN XUMUU JJIS1 PEIICHUS

BOMPOCOB PALMOHAJIBHOTO NPHUPOAOINONb30BAHUS; AKTUBHOI'O HENPUATUSA JEUCTBUH,
NPUHOCAIIUX BPeJl OKPY>KaIOIIeH MPUPOTHOM
cpele, YMEHHSA TMPOTHO3UPOBATh HEOJArONMPUATHBIE HKOJOTHYECKUE TMOCIEACTBUS
OpeANpUHUMAEMbIX JICUCTBUH MW MpenoTBpaliaTh UX; HAJIU4YUsA  Pa3BUTOTO
HKOJIOTUYECKOTO  MBIIUICHUS, DKOJOTMYECKOW KyJIbTYphl, ONBITa JEATEIBHOCTU
AKOJIOTUYECKOI HANPaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU B MTO3HABATEIbHOM,
KOMMYHUKAaTUBHOW M COLIMAIBHON NPAKTUKE, CIIOCOOHOCTH U YMEHHUS AaKTUBHO
IPOTUBOCTOSITH UI€OJIOTUU XeMO()OoOuH; 7) HEHHOCTH HAYYHOI'0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTH HAYKU U OOIIIECTBEHHOM MPAKTUKHU; TTOHUMAHUS CTICU(DUKN XUMUU KaK HAyKH,
OCO3HaHUs €€ poyik B POPMUPOBAHUHU

paloOHaJBLHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1IEJIOCTHOTO TMPEJICTAaBICHUS 00
OKpYKaIOIIeM MHUPE KaK O €JUHCTBE MPUPOJBI W YEJIOBEKA, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH H peHIeHuH TMpoOJieM COXpaHEHHS MPUPOJHOTO PaBHOBECHUS,
yOeXKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHOW IMBUIIM3AINH: B €€
T'YMaHUCTUYECKOW HAMpaBIEHHOCTH W BAXXKHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTepHaIbHON KYJIBTYpbI, PEUICHUU TIOOANBHBIX MPOOJIEM YCTOWYMBOTO Ppa3BUTHUS
YeJI0BEUYECTBA — CHIPLEBOM, YHEPTCTUUCCKOM, MTUIIEBON 1 AKOJIOTHYECKON 0€30MacHOCTH,
B pPa3BUTUM MEJIULIHUHBI, OOECIIEUYEHUU YCIOBUU YCIEIIHOTO TPyJda U IKOJIOTUYECKH
KOM(OPTHOM KM3HM Ka)XJO0ro 4jeHa OOIIECTBA; €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH:
IMOHUMAaHHUs CYIIHOCTH METOJOB ITO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HUCMOJIB30BaTh MOJTyYaeMble 3HAHUA JIJISl aHalu3a U OOBSCHEHUS SIBIICHUM
OKPYXAIIIEr0 MHpPa M NPOUCXOMAIIMX B HEM M3MEHEHHU, YMEHHS JeaTh
000CHOBAaHHbBIE 3aKJIFOYEHHUS HA OCHOBE HAYUHBIX (DAKTOB U UMEIOIIMNXCS JAHHBIX C IEBIO
MOJIyYEHHUS JIOCTOBEPHBIX BBIBOJIOB;, CHOCOOHOCTH CaMOCTOSITEIbHO UCIOIb30BaTh
XUMHAYECKHUE 3HAHUSA I PEIICHUS

HpO6JICM B PCAJIBHBIX JXU3HCHHBIX CHUTYyallUAX; HHTICPCCa K
IIO3HAHHUIO " I/ICCJ'ICI[OBaTeJ'IBCKOI\/'I ACATCIIBHOCTH,
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TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BaHUIO U CaMO0OpPa30BAHHUIO,
K aKTUBHOMY MOJIyYCHHMIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBUU C KU3HCHHBIMU
MOTPeOHOCTAMU; MHTEpeca K OCOOCHHOCTSIM TpyJda B pas3luyHbIX cdepax
npodeccuoOHaAbHON
NeSATeTLHOCTH.
METAINPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHUS YUEOHOTO MpeaMeTa « XUMUS» Ha YPOBHE
CpeHero o011ero 00pa3oBaHus BKIOYAIOT:

3HAYMMBbIE U1l dbopmupoBaHus MHUPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE  (MEXIpEeJIMETHbIE) OOLIEHAYyYHbIE TMOHATHSA, OTpa)karolue
LEJIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CHELU(PUKY METOJIOB MO3HAHUS, UCIIOIb3yEMBbIX
B €CTECTBEHHBIX Haykax (Marepus, BEUIECTBO, SHEPIus, SBJICHHUE, IMPOLECC, CUCTEMA,
HAy4YHbIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEI0BAaHUE,
Ha0JII0IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUE); YHUBEpCAJIbHbIC YUeOHbIE IEUCTBUS
(mo3HaBaTeNbHbIe, KOMMYHUKATUBHBIE,
peryisTUBHbIE), obecneunBaroniue GopMupoBaHue (yHKIMOHATIBHON T'PaMOTHOCTH H
COLMATIbHON KOMIETEHIIMH O0YYaroIIMXCsl; CIOCOOHOCTh 00yYarOLIUXCs MCIOJIb30BATh
OCBOCHHBIE MEXIUCLUUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUSA U YHUBEPCAIBHBIC
yueOHbIe 1eHCTBUS B TO3HABATENILHOM U COLIMAIBHOM MTPaKTHKE.

MeTtanpeameTHble pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU YUCOHBIMU
[I03HABATECIIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JACHCTBUAMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble JJoruueckue 1ecTBUS:
CaMOCTOSITEILHO (DOPMYJIMPOBATH M aKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh, OMPENECIISTh LEIU IESATEIbHOCTH, 3a/1aBasi MMapaMeTpbl U KPUTEPUU UX
JIOCTHKCHUS,

COOTHOCHUTbH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMM LIEJISIMU; UCIIOJIb30BaTh IPH
OCBOCHHWH 3HAHUU MTPUEMBI JIOTHYECKOTO MBIIIIEHUS — BBIJICJISATh XapAKTEPHBIE MPU3HAKH
MOHATHUN M YCTaHABIUBATH UX B3aUMOCBS3b, UCIIOJb30BATh COOTBETCTBYIOIINE MOHATHUS
JUIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB M SIBICHUI, BBIOMPATh OCHOBAHUS U KPUTCPHH JIISI
KJIacCU(PUKAIIMK BEIIECTB U XUMHUECKUX

peaKiui;

YCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIC CBSI3U MEXKAY M3YYaEMbIMU SIBIICHUSIMH;
CTPOUTH JIOTUUECKUE PACCYXKICHHUS (MHIYKTHBHBIC, ACAYKTHBHBIC, II0 AHAJIOTHM),
BBISIBIISITh  3aKOHOMEPHOCTH W MNPOTUBOPEYUS B PACCMATPUBACMBIX SIBIICHUSX,
dbopMynupoBaTh BBIBOJBI M 3aKIIOYEHHUS; TMPUMEHATH B IIpOIlecCe ITO3HAHUS,
WCMOJIB3YEMBIE B XUMHUU CUMBOJIMYECKHUE
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(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIC IPEACTABICHNUS — XUMUYECKUI 3HAK
(cuMBOJT) 7I€eMEHTa, XUMUYecKas (popmysa, ypaBHEHHE XUMHUYECKOW pEaKkUuu — IMpH
pelIeHNH y4eOHBIX MO3HABATENbHBIX M MPAKTHUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIE
MOJEIbHBIE TNPEICTABICHUSA JUISl BBISBICHHS XapaKTEpHBIX IPU3HAKOB H3Y4YaeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUI.

Ba3oBrble ucciienoBare/ibCKue 1eiicTBHA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEILECTB U XUMHUECKUX PEAKLIH;
dopMynupoBaTh IeJM M 3aJaud MCCIEIOBaHHUA, HCIOJb30BaTh IOCTABICHHbIE U
CaMOCTOSATENIBHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (D)OPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMbIX
CY)KJICHMI; BIIAJIETh HAaBbIKAMH CaMOCTOSITEJIbHOIO IIJIJAHUPOBAaHUS W TIPOBEACHUSA
YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOMIOJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opmynupoBaTh 0000IICHUS U
BBIBOAbl OTHOCHUTENIBHO JIOCTOBEPHOCTH pPE3YJbTATOB HCCIEIOBAHUS, COCTABIATH
00OCHOBaHHBIM OTYET O MpPOJAENAHHON pabdoTe; NPUOOPETaTh OMBIT YYECHUUYECKOU
UCCJIEI0BATENBCKON U IIPOEKTHOM AEATEIBHOCTH,

HPOSIBJISTH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIBHOMY IIOUCKY METOJIOB PEILICHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B ITO3HAHUS.

PabGora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TMUHBIX HCTOYHUKAX MHGOPMALINH (HAYIHO-TIOMYJISIpHAs
JTUTEpaTypa XMMUYECKOTO COJEpIKaHUs, CIpaBOUYHbIE MocoOus, pecypcsl UHTepHeTa),
aHATM3UPOBATh UH(POPMALIMIO PA3NTMYHBIX BHIOB U (HOPM MPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ JOCTOBEPHOCTh M HENPOTHBOPEYMBOCTH; (OPMYIUPOBATH 3aMpPOCHl U
MPUMEHSTH Pa3IMYHbIE METO/IBI PU TTOUCKE U OTOOpE
uHbopMaIi, HEOOXOAUMOM 71l BHITIOJHEHUS y4eOHBIX 3a/lay ONPEACTIEHHOTO THUIIA;

MPUOOPETATH OMBIT UCTIOIB30BAHNS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH M PAa3IUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSATETILHO  BBIOUPATh
ONTUMAaJIbHYI0 (pOopMY MpecTaBiIeHUS HHPOPMAITUU
(cxembl, Tpadukh, AUATPAMMBI, TAOJIHIIB, PUCYHKH U JIPYTHUE); UCTIOIH30BaTh HAYYHBIN
S3BIK B KAUECTBE CPEJICTBA MPHU PabOTE C XUMHUYECKOU
uH(pOpMaIeil: MPUMEHATh MEXKIPEAMETHBIC (PU3NUECKUE U MAaTEMATHICCKUE) 3HAKU U
CUMBOJIBI, (POpMyIibl, a00pEeBUATYpPbI, HOMEHKIIATYPY; UCIOIB30BaTh U MPEOOPa30BbIBAThH
3HAaKOBO-CHMBOJIMUYECKUE CPECTBA HATJISITHOCTH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE IeUCTBUSA:
3aJaBaTb BOIIPOCKHI I10 CYIICCTBY 06cy>1<):[aeM0171 TEMBI B XO04€ AUaJiora
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W/WIM  JUCKYCCUM, BBICKAa3bIBaTh UJEU, (QOPMYyIHUpPOBaTh CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHUs TMPEIJIOKEHHOM 3aJa4yd; BBICTYyHaTh C MPE3EHTALHUER
pPE3yAbTAaTOB IIO3HABATEIBHON JACATEIBHOCTH, IOJYYEHHBIX CAMOCTOATENIBHO WU
COBMECTHO CO CBEPCTHUKAMHM IIPU BBINOJHEHUNW XHMHYECKOTO 3SKCIIEPUMEHTA,
MPaKTUYECKON pabOThl MO MCCIAEAOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peasiv3alliu
yuyeOHOro mnpoekta u (HOpPMYIMPOBATH BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHBIX
UCCJIEeI0BAHMN MyTEM COTJIACOBAaHUSA MO3ULIMIA B X0JI€ OOCYKIE€HUsI U OOMEHAa MHEHUSAMH.

PerynsiTuBHbIE YyHMBEPCAJbHbIC Y4eOHbIE T€UCTBHUS CaMOCTOSATEILHO
IUTAHUPOBATh U OCYHIECTBJISITh ~ CBOIO MO3HABATEIBHYIO JEATEIBHOCTD,
onpenenss e€ 1eu U 3a1a4i, KOHTPOJIMPOBATh U 110 MEPE HEOOXOAUMOCTH
KOPPEKTHPOBATH MPEAJIaraeMblil aITOPUTM ACHCTBUIN MPU BBHITOJIHEHUHN YYEOHBIX U
UCCIIeI0BaTENbCKUX 3a]1a4, BBIOMpaTh Hanbosee 3QpeKTUBHBINA CIIOCOO UX pEeLIeHUs C
y4€TOM TOJTyYEeHHSI HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIIUX;
OCYILECTBIISATh CAMOKOHTPOJIb CBOEH 1€ATEIbHOCTH Ha OCHOBE CaMOAaHaIN3a U

CaMOOILCHKH.

INPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPaXKaroT:
c(hOpMHUPOBAHHOCTH MPE/ICTABIIEHUN O XUMHUUYECKON COCTABIISIIOIIECH €CTECTBEHHO-
HAYYHOUN KapTHHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBJICHUIN MPUPOJIBI, B JOPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYPhl JINYHOCTH, €€ (PYHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOIUMOMN
JUTSL PEIICHUs] TPAKTUYECKUX 3aJlady U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JIOPOBBI0 M TPUPOJHOUN Cpee; BIAJACHHE CUCTEMOW XMMHUYECKUX 3HAHWH,
KOTOpasl BKJIFOYAET: OCHOBOIIOJIATrA0III1e
MOHSITHS (XUMUYECKUN SJIEMEHT, aTOM, JIEKTPOHHAsE 000JI0YKa aToMa, MOJIeKyJIa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBA3b, CTPYKTypHas Gopmyna
(pa3BEépHyTas U COKpaI€HHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM,
YIIEPOIAHBIN CKeNeT, QyHKIMOHATbHAS TPYIINA, PaAUKa, U30MEPHUs, U30MEPHI,
TOMOJIOTHYECKHN Psii, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI U A30TCOACPKALLNE
COEMHEHUSI, MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHNS ); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUS OPTaHUYECKUX BellecTB A.M.
BytnepoBa, 3aKk0H COXpaHEHHsI MaCChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIA
S3bIK XUMHUH; MUPOBO33PECHUECKUE 3HAHUS, JIEXKAIIUE B OCHOBE IOHMMaHHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (DAKTOJIOTHYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUH U O€30MaCHOM UCMOJIb30BaHNUN BaXKHEHIITUX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JAESTEIbHOCTH YEJIOBEKA;
chOpMUPOBAHHOCTh  yMEHUU BBISBJISITH  XAPAKTEPHBIE MPU3HAKU
TTOHSITHH,
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YCTaHAaBJIMBaTh WX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIHME IIOHATHUS  IPH
ONMCAaHWN COCTaBa, CTPOEHHUsS M NPEBpAIICHUNM OpPraHUYECKUX COECAUHEHUN;
c(OpMHPOBAHHOCTh YMEHUH UCIIOJIB30BATh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POpMYST OpraHUYECKUX
BEIIECTB M YPAaBHEHUN XUMHUUYECKUX PpEAKUHM, H3rOTABIMBATH MOJEIU MOJIEKYI
OpPraHWYECKUX BELIECTB IS WJUTIOCTPALUA UX XUMHUYECKOTO U

MPOCTPAHCTBEHHOIO  CTPOEHMS;  CPOPMHUPOBAHHOCTH  YMEHUM  yCTaHABIMBATb
NPUHAJIE)KHOCTh M3YUYEHHBIX OPraHMYECKHX BEIIECTB IO UX COCTAaBY U CTPOEHUIO K
OnpefieIEHHOMY  KJIacCy/Tpynmne  coeAuHeHui  (YrjaeBOAOpOIbl,  KUCIOPOA U
a30TCOJIepKAIlUEe COCIUHEHUS, BBICOKOMOJIEKYJSIDHBIE COEIWHEHHUs), JaBaTb WM
Ha3BaHus 1o cucrematuyeckoi Homenkiarype (IUPAC), a taxxkxe mnNpuBOAUTH
TpUBHAJIbHBIE HA3BAHMS OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, TPOMUIIEH,
aleTWICH, OSTUJICHTJIMKONb, TJUIEpUH, ¢GeHon, GopManpaerua, aleTalbIeru,
MypaBbUHAsI KUCJIOTA, YKCYCHAas KHUCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsl KUCIOTA,
INII0K03a, (pyKTO3a, Kpaxmal, UeJUI003a, [NIHIMH); CPOPMUPOBAHHOCTh YMEHUS
ONPENENATh BUABl XUMHUECKOMN CBS3U B OPraHUYECKHUX

COEIUHEHMSIX (OJMHApHBIE U KpaTHbIE); CPOPMHUPOBAHHOCTH YMEHHUS IPUMEHSThH
HIOJIO’KEHUS TEOPUHU CTPOEHHUs oprannyeckux Beuiects A.M. Bytieposa aiis 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTAaBA M CTPOEHUS; 3aKOH COXPAHEHHs MacChl
BEIIEeCTB; COPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKHUE
"

XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTEIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX
BeIeCTB (METaH, dTaH, STWICH, IPOIIICH, alleTUIeH, OyTaaueH-1,3, metundyranuenl,3,
OEH30J, METaHOJI, JTaHOJ], OSTWICHIVIMKONb, TJULEPUH, (EHOJ, aleTalbIeru/,
MypaBbHHasi M YKCYCHas KHCIJIOTBI, IVIFOKO3a, Kpaxmall, LEJUII0JI03da, aMHHOYKCYCHas
KHCJIOTA), WJUIFOCTPUPOBAaTh T'€HETHUYECKYI0 CBA3b MEXAY HUMU YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMUYECKUX PEAKIMHA C HCHOJIB30BAaHHUEM CTPYKTYPHBIX (HOpMYI;
c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHUKH YTIIEBOAOPOTHOTO

ChIpbsi (HE(QTh, MPUPOJHBIA Ta3, Yrojb), CIOCOOBI UX MEPepadOTKU M MPAKTUIECKOE
NPUMEHEHHE TMPOJYKTOB MepepadoTKH; C(HOPMHPOBAHHOCT YMEHHMIl MPOBOAMUTH
BBIUMCIICHHUA 1O XMMHYECKHMM YPaBHEHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOTO
BEIECTBA WIH MTPOJIYKTa PEAKIMH 10 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3
MCXO/IHBIX BEIIECTB WJIM MPOJIYKTOB PEAKINH); CHOPMUPOBAHHOCTh YMEHUU BIAJETh
CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAy4YHOI'O IMO3HAHMS, UCIIOJIb3YEMBIX B XUMUU
IpU M3YYEHHHM BEIIECTB M XHMHUYECKUX SABJICHHM (HaOJIIOJeHuEe, U3MEpEeHue,
SKCIIEPUMEHT, MOJEIMPOBAHUE), MCIOJB30BATh CUCTEMHBIE XWMHUYECKHE 3HAHUS IS
IIPUHATHS PELIEHAN B KOHKPETHBIX JKU3HEHHBIX CUTyalHsAX, CBI3aHHBIX C BEIIECTBAMU U
UX TpPUMEHEHUEM; CPOPMUPOBAHHOCTh YMEHHUH COOJIOJaTh IpaBuia IOJIb30BaHUS
XUMHYECKOW TOCYA0M U 1a00paTOpHBIM 00OPYIOBAHHEM, a TAK)KE MPaBUIIa 0OpaleHus
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C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMHU IO BBIMOJHEHUIO JA0OPaTOPHBIX
XAMHYECKUX OIBITOB, CPOPMHPOBAHHOCTh YMEHHWH TUIAHUPOBAaTh U BBITIOJHATH
XUMUYECKUI JKCIIEpUMEHT (MpEeBpallleHus] OPraHUYECKUX BEIECTB MPU HarpeBaHUH,
MOJIyYeHHE ITUJICHA M U3YUYECHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIMU OPTraHUYECKUX
BEILIECTB, JIeHAaTypalus OEJIKOB MpHU HAarpeBaHWM, I[BETHbIE peakuuu OENKOB) B
COOTBETCTBUM C IPaBUJIaAMU TEXHUKH 0€30MaCHOCTH MpU OOPAIICHUU C BEIICCTBAMU U
7a00paTOpHBIM  OOOpYJIOBaHWEM,  IPEACTABIATH  PE3YJAbTAThl  XUMHUYECKOTO
JKcepuMeHTa B ¢GOpMe 3aluCHd  YPaBHEHHM COOTBETCTBYIOIIMX PpEAKIUA U

dbopMyTHUpPOBATH BBIBOJIBI HA OCHOBE ATHUX PE3YJILTATOB;
chOpMUPOBAHHOCTh ~ YMEHUM  KPUTHUYECKU  aAHAIM3UPOBATH  XUMHYECKYIO
uH)OpMaINIO, TOJIY4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpPEJCTBA MAacCOBOM MH(MOpMAIINH,
NutepHer u apyrux); cOpMUPOBAHHOCTh YMEHHM COOJIO/IaTh MPaBUIa SKOJIOTHYECKH

11eJ1€C000pa3HOT0

MOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY>Karolel MpUPOIHON Cpebl, 0CO3HABATH OMACHOCTH BO3CHCTBHS Ha KUBBIC
OpraHU3MBbI ONPeIeEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIc nokasarens [1JK,
MOSICHATH Ha MPUMEpax CrocoObl YMEHBIIEHUS U MTPEIOTBPAIICHHS KX BPEIHOTO
BO3/ICHCTBUS Ha OPTraHM3M YeJIOBEKa; /ISl O0yUYaIOIIUXCSl C OTPAaHUYCHHBIMU
BO3MOKHOCTSMH 37J0POBbSI: YMEHUE MIPUMEHSATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOJ1aX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHH; IJIs1 CIETIBIX U CIAa0O0BUISIIINX
0o0y4Jaromuxcs: yMEHHUE UCIIOIb30BaTh PebePHO

TOYCUHYIO cucTeMy oOo3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyit.

11 KUIIACC
[IpeamerHble pe3ynbpTaThl OCBOCHUSA Kypca «OOImas W HeopraHWyecKas XUMUS»

OTpa)XaroT:
c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOU COCTABJISAIOLIEH

€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMMHUH B IIO3HAHWUU SIBIICHUW NPUPOJBI, B
dbopMHUpPOBAaHUN  MBIIUICHHUS | KYJIbTYpbl JUYHOCTH, €€

(GYHKITMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJTsT PEIICHHS TIPAKTHUIECKIX

3a/1a4 U SKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO U TPUPOTHOMN
cpele; BIaJ€HUEe CUCTEMON XUMUYECKUX 3HAHHUM, KOTOPask BKIIFOYAET:
OCHOBOITOJIATAIONIHE MOHATHS (XUMHUYECKHH SJIEMEHT, aTOM, U30ToIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIU ATOMOB,  HOH, MOJIEKYyJia, MOJIb, MOJISIPDHBIA  00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKAS CBSI3b
(KoBaneHTHasl, MOHHAs, METAJUTMYECKasl, BOJOPOAHAS ), KpUCTAJUIMUECKas pelETKa,
THUTIBI XUMUYECKUX PEAKIUHI, PACTBOP, JICKTPOJIUTHI, HEAIEKTPOJINTHI,
3NEKTPOJIUTHYECKAS TUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHUYECKOU peakiuu, XUMHUYECKOE PaBHOBECHE); TEOpUHU u

22



3aKOHBI (Teopust 3JIEKTPOIUTHUECKOU JHACCOLIMALINN, IEPUOANYECKUI
3akoH J[.U. MenneneeBa, 3aKOH COXpaHEHUSI MaCChl BELIECTB, 3aKOH COXPAHEHHUS U
MIPEBpAIIECHUS SHEPTUU MTPU XUMUUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKU I
SI3bIK XUMUH, MUPOBO33PEHUYECKNE 3HAHUS, JICIKAIINE B OCHOBE TIOHUMAaHUS
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJIOTUYECKUE CBEIACHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUHU U OE30MaCHOM UCTOJIb30BAaHUN BaXKHEHIITUX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUUYECKOMN AEATEIBHOCTH YEJIOBEKA;
c(hOpMUPOBAHHOCTh  YMEHUMU BBIABJISITh  XaPAKTEPHbBIE MIPU3HAKU
TIOHSITHH,
yYCTAHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TMOHSATHUS  MpPU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;
chOpPMUPOBAHHOCTh ~ YMEHHUM  HCIOJB30BAaThb  XUMHUUECKYIO CUMBOJIMKY
JJISl COCTaBJICHUS dbopmyn BEIIECTB U YpPaBHEHUN XUMHYECKUX
peakiuii, cucremarnueckyto HoMeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTAaHWYECKUX BEIIECTB (YrapHbIi ra3, yrieKucibli ra3, aMMHuax,
raméHasi U3BeCTh, HeTaIlIEHasi U3BECTh, UThEBAS COJA, TUPUT U APYTHE);
c(hOpMHUPOBAHHOCTh YMEHHH OINPEAENIATh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX PJIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3H
(KOBaJI€HTHAas, HMOHHaH, MeTaJUIM4ecKas, BOIJOPOIHAs) B
COEMHEHUSX, THUII KPUCTAJUIMYECKOMN PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAs,, MOHHASI, METAJJIMYECKAs ), XapaKTep CPe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSAUHEHUM; C(HOPMUPOBAHHOCTh YMEHUI YCTaHABIUBATh
NPUHAJIE)KHOCTh HEOPTaHUUYECKUX BEUIECTB 110 UX COCTABY K OMPEACIEHHOMY
KJIacCy/TpyTIe cOeJUHEHUM (MPOCThIE BEIIECTBA — METAJUIB U HEMETAIUTBI, OKCHIBI,
OCHOBAaHHUS, KUCJIOThI, aM(OTEPHBIE TUIPOKCHIBI, COJIN); CHOPMUPOBAHHOCTh YMEHUN
pacKpbIBaTh CMBICI NIEpUoIndecKoro 3akoHa [[.11. MenaeneeBa u JeMOHCTPUPOBATH
€r0 CUCTEMATU3HUPYIONTYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUH;
c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BATh AIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 371IeMEeHTOB 1—4 nepuonos lleprnoanueckoil CUCTEMBI XUMUYECKHUX
atemenToB [[.1. MeHeeeBa, UCTIONB3YsI MIOHATHS «S-, P-, 0-2JICKTPOHHBIE OPOHUTAIIHY,
«QHEPTEeTUYECKHUE YPOBHHU», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUH T10 IEPUOIAM U IPyNIam
[Tepnoauueckoit cucteMbl XuMu4eckux 3nemeHToB [[.1. Menneneena;
c(hOpMHUPOBAHHOCTH YMEHHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUIECCKUE
CBOWMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX KJIACCOB,  IOJITBEPKAATh
CyIIECTBOBAHHE T'€HETHYECKOU CBSI3H MEXKITY HEOPraHUYECKUMU
BEIIIECTBAMU C MOMOIIBK YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKNX PEAKIUN;
c(hOpMUPOBAHHOCTh  yMEHUS KJIaCCU(ULIUPOBATD XUMHYECKHE
peakuuu
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[0 Pa3jIMYHbIM MpHU3HAKaM (YUCIYy M COCTaBY pEarupyrouiux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, H3MEHEHUIO CTETNEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peakluy, Y4acTHIO KaTalu3aTopa); chOpMUPOBAHHOCTh YMEHUN COCTABIATh YpaBHEHUS
PEaKLUi pa3IuyHbIX TUIIOB,
MOJIHBIE U COKpAUIEHHBIE YPABHEHMSI PEaKlUii HOHHOTO OOMEHA, YUUThIBas YCIOBUS, MpU
KOTOPBIX 3TH PEAKIUHU UAYT 0 KOHIIA;
c(hOpMHPOBAHHOCTh  YMEHUU IPOBOAUTH PEAKUUH, MOATBEPKAAIOLIUE
KayeCTBEHHBII COCTaB pa3IMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
NyTEM MOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
c(OPMHUPOBAHHOCTh  YMEHUH pacKpbIBaTh CYUIHOCTb OKHCJIHMTEIbHO-
BOCCTAaHOBHTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOr0 OajaHca 3THX
pEeaKLHnii;
c(hOpPMHPOBAHHOCTh YMEHUMN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU

peakluu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEHICHUS XMMUYECKOTO paBHOBECHS B
3aBUCUMOCTH OT BHeIIHero Bo3jaeiictBus (mpunuun Jle latense); chopmMupoBaHHOCTD
YMEHUU XapaKTepU30BaTb XUMHUECKHE MPOLECCHI, JIEKAITUE

B OCHOBE IMPOMBIIUICHHOTO TIOJIYYEHHUS] CEPHOM KHUCIOThl, aMMHUaKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OOIINX HAYYHBIX MPUHIIUNAX U IKOJIOTUYECKHUX
npoOyiieMax XHMHYECKOTO MPOU3BOJICTBA; CHPOPMUPOBAHHOCTH YMEHHUM MPOBOIUTH
BBIUKCIICHUSI C HCIIOJIb30BAHUEM IIOHSTUSA «MAaccoBas N0Js BEIIECTBA B PacTBOPER,
00BEMHBIX OTHOIIECHUH Ta30B MPU XUMHUUYECKUX PEAKIIUAX, MACChI BEIIECTBA WM 00bEMA
ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(P(deKTa peakiuu Ha OCHOBE 3aKOHOB
COXPaHEHUS MAaCChI BEIIECTB, MPEBPAICHUS K COXPAHEHHS SHEPTUU; CHOPMHUPOBAHHOCTH
yMEHUH CcOO0aTh MpaBWia TMOJIb30BAHMS XMMHUUYECKOW MOCYION M J1ab0paTOpHBIM
o0opyZOBaHMEM, a TaKXe TpaBUiia OOpalleHUsi C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIMSIMA ~ TI0O  BBITIOJIHEHUIO  JTAOOPATOPHBIX ~ XMUMHYECKHUX  OIBITOB;
c(hOpMHUPOBAHHOCTh YMEHHWI IUIAHHPOBATH U BBIOJHITH XUMHYECKUN HKCIIEPUMEHT
(pa3nokeHue Mepokcuaa BOJAOPOA B MPUCYTCTBUM KaTaIu3aTopa, OMPEIEICHUE CPEIb
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO WHIWKATOPA, BIMSHUE PA3THUYHBIX
($aKkTOpOB HA CKOPOCTh XUMHUYECKON PEaKIuH, PEaKIIN HOHHOTO 0OMEHA, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- W XJIOPHUA-aHHOHBI, HA KATHOH aMMOHUS, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamnei» u «Hemeramibs») B COOTBETCTBHH C
MpaBUJiaMH TEXHUKHU 0€30MacHOCTU MpU OOpallleHUU C BEIIECTBAMU U J1aOOPATOPHBIM
000py/I0BaHUEM, MPEJCTABIATh PE3YJIbTAThl XUMHYECKOTO HJKCIIEpUMEHTa B (opme
3allMCH YPAaBHEHHUI COOTBETCTBYIOIIUX PEAKIUN U

dbopMynUpoBaTh BBIBOABI HA OCHOBE 3THX PE3yJbTATOB; CHOPMHUPOBAHHOCTH YMEHUM
KPUTUYECKHU aHATM3UPOBATh XUMUYECKYIO
uH(opMmaiuio, NOJIy4a€MYI0 M3  pa3HbIX HCTOYHHUKOB (CpeACTBa  MacCOBOM

24



KOMMYHUKaluu, MHTEpHET U Ipyrux); chOpMUPOBAaHHOCTh YMEHUU COOII01aTh MPaBUiia
HKOJIOTMYECKH LEJIECO00Pa3HOro NOBEACHUS B ObITY U TPYJOBOM JAESITENIBHOCTH B LIETAX
COXpPAaHEHMsI CBOETO 3J0POBbS M OKPYXAOIIEW MPUPOJHOW CpeAbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHW3MBbl OIPENECIEHHBIX BEIIECTB, MOHUMAs
cmpicnt  nokazarens [IJIK, mosicHaTe  Ha mnpumepax cHocoObl YMEHbBIIEHUS U
MPEIOTBPAICHHS KX BPETHOTO BO3ICHCTBUSI HA OPTaHU3M YEJIOBEKA; 1Jisl 00y4YaromuXCcs
C OIrpaHUYEHHBIMH BO3MOKHOCTSIMU 37]0POBbS: YMEHHUE IPUMEHSATH 3HaHHUS 00 OCHOBHBIX
JNOCTYNHBIX METOJAX IO3HAHMS BEIIECTB M XMUMHUYECKHX SBJICHUMN; Ui CIENBIX M
C1a00BUIAIUX 00YYAIOIIUXCS: YMEHUE UCTIOIb30BATh pelbeHO

TOUEUYHYIO cUcTeMy 00o03Hauenuit JI. bpaitns ans 3anucu XuMuyeckux GopMyit.
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TEMATUYECKOE
INJIAHUPOBAHMUE
10 KVIACC
HaumenoBanue
No KomnuecTBo OcHOBHBIE BUABI IEATEILHOCTH
pa3esioB U TEM [IporpammMHoe coaepxxanue
/1 JacoB oOy4Jaromuxcs

y‘l€6HOI‘O npeamMeTa

Pasnen 1. TeopeTnueckue 0CHOBbI OPraHUYeCKON XMMHUH
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1.1

[Ipenmer
OPTraHUYECKOU
xumuu. Teopus
CTPOCHUS
OPraHU4eCKuX

coequHeHnii A.M.

bytneposa

[Ipenmer oprannyeckon XuMuu: eé
BO3HMKHOBEHUE, Pa3BUTHE U 3HAYCHHE

B [TOJIyYE€HUH HOBBIX BEILIECTB U
MarepuanoB. Teopus cTpoeHus
OpraHUYeCKuX coennHeHun A.M.
bytiiepoBa, €€ OCHOBHBIE TIOJI0KEHHUS.
CtpykTypHBIE (OPMYIIBI OPraHUYECKUX
BeniecTB. ['oMororus, usomepusi.
XHUMHUYECKasl CBSA3b B OPraHMYECKUX
COEMHEHUAX: KPaTHBIE CBS3H, G- U TT-
CBSI3HU.

[IpencraBienne o  kiaccuduxanuu
OpraHu4eckux BeecTs. HomeHkiarypa
OPraHu4eCKUX COEIMHEHUN
(cucremaTuueckas) M TPUBHUAIBHBIC
Ha3BaHUS BAXHEUIIMX MPEACTABUTEIIECH

KJIaCCOB OpraHUYECKUX BEILIECTB.
JKcNepuMeHTATbHbIE METO/bI
U3Yy4YeHM S BeLIECTB U 170,
NpeBpaLleHU:

PackpbiBaTh CMBICT U3Y4aE€MbIX
MOHSATUHN (BBISBIIATh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCBSI3b.

[IpuMeHSTh TIOJIOKEHUSI TEOPUU
CTPOCHHUSI OPTAaHUYECKUX BEIIECTB

A. M. bytnepoBa a5t 00bSICHEHUS
3aBUCHMOCTU CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOCHHSI.

Hcrons30BaTh XUMHUYECKYHO CHMBOJIUKY
JIJISL COCTaBJICHUS MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHO) (POpMYIT OpraHuYECKUX
BEILIECTB.

OnpenensTe BUJIbI XUMUYECKOU CBSI3U
(onuHaApHBIE, KPATHBIC) B OPraHUYECKUX
COCIMHEHUSX.

PackpbIBaTh poJib OPraHU4YECKON XUMUH
B [IPUPOJIE, XapaKTepHU30BaTh €€
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O JlemoHCTpamuu:

O 03HaKOMJICHHE ¢ oOpasiaMmu
OpraHUYECKHUX BEIECTB M MaTeprajaMu
Ha UX OCHOBE;

O OTIBITHI 110 TIPEBPAIICHUIO
OpraHUYECKUX BEIICCTB IMPU HATPECBAHUU
(ru1aByieHue, 0OyTJIMBAaHUE U TOPEHUE).

O JlabopaTopHbie onbITHI:
MOJEIUPOBAHUE  MOJIEKYJ
OPraHUYECKUX BEILIECTB

3HAYEHHE B JKU3HU YEIOBEKa,
WLTIOCTPUPOBATH CBA3b C IPYTUMHU
HayKaMH.

HaOmronats 1 onuceIiBaTh
JIEMOHCTPAIIMOHHBIC OIBITHI; TPOBOIUTH
U OIKMCHIBATH JJTAOOPATOPHBIC OIBITHI U
MPAKTUYCCKUEC PAOOTHI

Uroro no pazneny

Pa3znea 2. YrieBogopoasbl

2.1

[IpenenvHbIE
YIJIEBOJOPOIbI —
AJIKaHBI

AJIKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTUYECKHUH psaa. MeTaH U 3TaH —
MPOCTEUIIINE TPEACTABUTEIN AJIKAHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3UYECKre ¥ XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelIEHUs U TOPEHUs),
HaXO0XJEHUE B MPUPOJIE, TTOTYUCHUE U

IIPUMEHEHHE

PackpbIBaTh CMBICI U3y4aeMbIX
MOHSTHH (BBIABIISITH UX
XapaKTepHbIC TPU3HAKH ),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIHE
MOHATUSA TPU ONMCAHUH COCTAaBa,
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2.2

Henpenenvubie
yIJII€BOAOPOIBI:
AJIKEHBI, aJIKaIUCHBI,

AJIKMHBI

AJIKEHBI: COCTAaB U CTPOCHHUE,
TOMOJIOTUYECKUN PsAl. DTHIIEH —
IIPOCTEUIIINN IIPEACTABUTEIb AIIKEHOB:
COCTaB, XUMUYECKOE CTPOCHUE,
du3znuecKkre 1 XuMUYEeCKrue CBOMCTBA
(peakuuu rupUpOBaAHUS,
rajoreHUpOBaHUs, THIPATALIUH,

CTPOCHUS U IIPEBPALLCHUN
OPraHUYECKUX COCTUHEHUMN.
Hcronp30BaTh XUMUYECKYHO CUMBOJIUKY
JUISL COCTABJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpAILEHHOMN) POpMYIT OpraHUuYECKUX
BEILIECTB.

YcraHnaBnuBaTh MPUHAJIEKHOCTh
BEILIECTB K ONPEIEICHHOMY KJIacCy
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OKHUCIICHUS ¥ TIOJIUMEPU3ALIIH )
HaXOXJICHHE B IPUPOJIE, TTOTYUEHUE U
IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u
MeTUNOyTaaueH-1,3, XuMHu4ecKkoe
CTPOCHHE, PEAKIIUS MOJTUMEPU3AIIH,
npUMeHeHHe (151 CUHTe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHbI).

AJIKMHBI: COCTaB U OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PS/I.
ALIETUJIEH — POCTEUIIU I
MIPEJICTABUTENb AJIKWHOB: COCTAB,
XUMHUYECKOE CTpOoeHUEe, PU3HIECKUe U
XUMHUYECKHE CBOMCTBA (peaKkiiuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHMS,
TUJIpaTalli TOPEHUS ), HAXOXKICHUE B
MpUPOJIE, MOTYyUYCHUE U PUMEHECHHUE

YTJIIEBOAOPOA0B I10 COCTABY U CTPOCHMUIO,
Ha3bIBaTh UX

M0 CUCTEMATHUYECKOW HOMEHKJIIATYpPE;
MPUBOAUTH TPUBUAIIbHBIC Ha3BAHUS
OTJICNIbHBIX MPEJICTaBUTEIEH
yIIEBOAOPO/IOB.

OnpeaensiTh BUJIbI XUMUUYECKOU CBSI3U
B MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTD
pEeaKIMOHHOM CTIOCOOHOCTH
YIIEBOAOPOJIOB OT KPAaTHOCTHU
KOBAJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
puUMeHeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOTYYEHUS TUITUIHBIX
MpEeJICTaBUTENICH pa3IMUHbBIX KJIACCOB
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2.3

ApomaTtnyeckue
YIJII€BOAOPOIBI

ApeHsl: 6€H30:1 U TOIYOJI, COCTaB,
XHMHUYECKOE CTPOSHUE MOJIEKY!II,
¢uznyecKue 1 XUMHUIECKHe CBOMCTBA
(peakuuu raJoreHupoBaHUs U
HUTPOBAHMUSI ), TOTyUYCHUE H
npuMeHeHue. Bnusaue OeHzona Ha
OpraHusM uesnoBeka. [ eHernueckas
CBSI3b YIJIEBOJIOPOJIOB

yII€BOAOPOIOB (METaHa, 3TaHa,
ATUJICHA, alleTUJIeHa, OyTaauena -1,3,
OeH30J1a, TOJIyoJIa).

BEISBIIATE TECHETHYECKYIO CBSI3h MEXKITY
YIIEBOAOPOIAMH H ITOATBEPKIATh €€
HAJIMYUC YPaBHCHUSMU
COOTBETCTBYIOITUX XUMHUYECKHUX
PEAKIUH C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYII.

31



denepanpHas padodas nporpamma | Xumus. 10—11 kimaccel (0a30BbIi yPOBEHD)

2.4

IIpuponusie
UCTOYHUKHU
YIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipupoanslii raz. [lonyTHble HETAHBIE
ra3pl. HeTb 1 €€ npoucxoxaeHue.
Cnoco0bl nepepaboTku HEPTH:
NeperoHKa, KPeKUHT (TepMHUUYECKHIA,
katanuTudeckuil). IlpoaykTol
nepepaboTKu HePTH, UX IPUMEHEHUE B
IPOMBIIIEHHOCTH U B OBITY.
KaMeHHbI yroab U IPOAYKTHI €r0
nepepaboTKH.

JKCNepUMEeHTATbHbIE

MeTOAbI M3YyYeHHS BeleCTB U

HUX MPeBPALICHUM:

O JleMoHCTpanuu:
O kosutekuun «HepTe» u «Yromby;

d BUaeopparMenT «BynkaHu3anus

PE3UHBI».

0 JTaGopaTopHBIC OIBITHI:

O Ka4EeCTBEHHOE  OIPEJICIICHHUE
yriepoaa u
OpraHUYECKUX BEIIECTBAX;

BOJIOpOAA B

d O3HaKoMJIeHHE ¢ oOpasiamu

macTMacce, KayuyykoB W pe3unsl; [
MOJEIINPOBAHUE MOJIEKYII

yIJIEBOJIOPOJIOB u

Xapakrepu3oBaTb UCTOYHUKU
YIIEBOAOPOIHOTO ChIpbs (HEDTH,
IPUPOAHBIN T'a3, yroJib), CHOCOOBI UX
nepepadoTKU U MPaKTHYECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPOTYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl IO3HAHUS — MPOBECHUE,
HAO0JII0/ICHUE U ONTUCAHUE XUMHYECKOTO
AKCIIEpUMEHTA (J1a0OpaTOPHbBIE OMBITHI U
paKkTU4YeCcKue paboThl).

CrnenoBaTh npaBuiaM 0e30macHON
paboTHI B Ta0OpaTOpUU TIPU
UCTIOJIb30BAaHUHN XUMUYIECKOU MTOCYIBI U
00OopyIOBaHUS, a TAKXKE TPaBUIIaM
oOpaleHus ¢ BEIeCTBaMH B
COOTBETCTBHH C HHCTPYKITUSIMHU
BBITTOJTHCHUS TA0OPATOPHBIX OIBITOB U
MPAKTUYECKUX pabOT MO MOTYICHHUIO U
W3YYCHHUIO OPTaHUYECKUX BEIICCTB.
[IpencraBnarh pe3yabTaThl
dKCIIepUMEHTa B (hopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX
peakuuii  JeiaTh BRIBOJBI HA UX
ocHoBe. [IpoBOAWTH BRIUMCICHUS IS
OTIpEICIICHHSI MOJIEKYIISIPHON (hOPMYJTBI
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rajoreHONpPOU3BO/IHBIX. O OpraHU4YECKOro BEIIECTBA, II0
HpaKTquCKI/Ie pa6OTBI' YPaBHCHHIO XUMHUYECKOMU pE€aKunu.

Ne 1. ITonydenue 3TrIIEHA M U3YUEHUE €TO
CBOWCTB.
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O PacuéTHble 3anaum:

O ONpENIEIICHUE MOJIEKYJIAPHON
dbopMyJbl OpraHUYECcKoOro BelecTBa
10 MACCOBBIM JOJISIM aTOMOB

XUMHNYCCKUX 3JICMCHTOB,

O Pacy€Thl O YPaBHEHHIO
XUMHUYECKOW peaKIuu

CaMoCTOATENBHO INIAHUPOBATH U
OCYLIECTBIIATH CBOIO II03HABATEIIBLHYIO
JEATEIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTH

Hroro no pazneny

13

Paznen 3. Kucisopoacoaepxkamnue opranndyeckne coeMHeHus1
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3.1

Cnouptel. @eHon

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJI ¥ ATAHOJI, XMMHUYECKOE
cTpoeHue, GU3NIECKUe U XUMUUECKHE
CBOMCTBA (peaKIMU ¢ AKTUBHBIMHU
METaJJIaMU, TaJIOT€HOBOAOPOIaMH,
ropeHue), npuMeHeHnue. Bogopoxas
CBsA3b. DU3HOTOrNYeCcKOe ACHUCTBHUE
METAaHOJIa ¥ ATAHOJa HAa OPraHu3M
YyeJIoBeKa.

MHOroaToMHbI€ CIIUPTHI:
STUJICHTJIUKOJb U TJIMIEPHH,
XUMHUYECKOE CTpOeHUE, PU3HUECKUe U
XUMHUYECKHE CBONCTBA (B3aMMOJICHCTBIE
CO IIEJIOYHBIMH METaJIJIaMH,
Ka4ueCTBEHHAs peaKkius Ha
MHOTOAQTOMHBIE€ CITUPTHI).
dusnonornyeckoe AeCTBUE HA
opra"usMm 4yenoBeka. [[pumenenue
TJIWLEPUHA U STHJICHTJIMKOJIS.

PackpbIBaTh CMBICI U3y4aeMbIX
HOHSTUH (BBISBIATD UX

XapaKTepHbIe MPU3HAKN),
yCTaHaBJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE
MOHATHS TPU ONMUCAHUU COCTaBa,
CTPOEHUS U NPEeBpALLEHUN
OpPraHUYECKUX COCTUHEHHI.
Hcnonb30BaTh XUMHUUYECKYIO CUMBOJIMKY
JUTSI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIIEHHOI) (hopMysT OpraHM4eCKUX
BEIIIECTB.

YcTaHaBnuBaTh NPUHAIEKHOCTD
BEIIECTB K ONPEJEICHHOMY KJIacCy

IO COCTaBY M CTPOEHUIO, HA3bIBaTh X
[0 CUCTEMAaTUYECKOI HOMEHKJIATYpE;
IPUBOAUTH TPUBHAJIbHBIE Ha3BaHUS

®enoi. CTpoeHHE MOJIEKYJIbI,
bu3nUecKre 1 XUMUYECKUE
cBoiicTBa eHoIa. TOKCHYHOCTH
denona, ero GU3NOIOrUIECKOE
JICCTBUE Ha OPTaHW3M YeJIOBEKa.
[Ipumenenue denosna

OTJEJIBHBIX MPEACTABUTEIEH
KUCJIOPOJACOAEPKAIIUX COCTUHEHUM.
XapakTepu3oBaTh COCTAaB, CTPOCHUE,
npuMeHeHNe, PU3NIECKUEe U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIIHE
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3.2

AJbJIETUIBL.
KapOoHOBbIE KHCIIOTHI.
CrnosxHble 3pupbl

Anpaerunipl: GopManbaerua u
areTaNbICTU, XHMUYECKOE CTPOCHUE,
bu3nUecKre 1 XUMUIECKHAE CBOKCTBA
(peakuu OKMCIICHUS U BOCCTAaHOBIICHMS,
KauyeCTBEHHBIE PEAKIUH ), TIOJTyUEHUE U
IPUMCHCHHE.

OIHOOCHOBHBIC TIPE/ICTbHBIC
KapOOHOBBIE KUCJIOTHI: YKCyCHAs
KHCJIOTa, XUMUYIECKOE CTPOCHUE,
bu3HUeCKHe B XUMUYCCKHUE CBOWCTBA
(oO1Iue CBOMCTBA KUCIIOT, PEAKIIUS
sTepuUKaLNN), TOTYYCHHUE U
npuMeHeHne. CTeapruHOBast U OJE€MHOBAs
KHUCIIOTHI KaK MPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KUCIOT. Mblla KaKk COlu
BBICIIINX KapOOHOBBIX KUCIOT, UX
MOIOIIEeE JICHCTBHE.

Crnosxxnblie 2¢UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CIOXHBIX 2(GUPOB. KHUPBI Kak

CTIOCOOBI TTOTYYCHUS TUITUIHBIX
MIPEICTaBUTEIICH Pa3TUYHBIX KIACCOB
KUCIIOPOACOJEPKAIIMX COCTUHEHUN
(MeTaHoma, 3TaHOJA, TIUIEPUHA,
dbenona, hopmanpaeruia,
areTagbAeTH1a, YKCYCHOHM KUCIIOTHI,
TJTFOKO3BI, Caxapo3bl, Kpaxmana,
IEJUTIOJIO3b1 ); BBISIBIISITH TCHETUYECKYIO
CBSI3b MEXKJTY HUIMH U TIOJITBEPXKIATh €€
HaJIMYHC YPaBHCHUSMU
COOTBETCTBYIOIIUX XUMHUYECKHUX
PEaKIuii ¢ UCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII.

OmnwuchIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U TIPUMEHEHUE JKUPOB,
XapaKTepHU30BaTh X 3HAYCHUE JIJIS
KU3HEICITeILHOCTH OPTaHU3MOB.
Oco3HaBaTh ONMACHOCTH BO3CHCTBUSA
Ha KUBBIC OPTaHU3MBbI OTIPEIETICHHBIX
OpPraHNYECKHX BEIECTB, MOSICHATh Ha
pUMepax CoCcOObl YMEHBIICHUS

IIPOU3BOJAHBIE MIULEPHUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ HaApoIu3 Kupos
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3.3

YriaeBoasl

VYrieBoapl: cocTaB, KilaccupuKanus
yIieBOJI0B (MOHO-, TU- U
nosmcaxapunibl). ['moko3a —
IIPOCTEUIIINI MOHOCAXapHU.I:
0COOEHHOCTH CTPOCHUS MOJIEKYJIbI,
dbu3uYecCKre U XUMUYECKHUE CBOICTBA
TJTFOKO3BI (B3aUMOJICHCTBHE C
ruapokcuaom meau(Il), okucnenue
aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctanoBNeHuUE,
OpOXKeHUe TITFOKO3bI), HAX0XKICHUE B
IPUPOJIE, MPUMEHEHHUE TIIFOKO3BI,
Ouosoruyeckas poib B
KU3HENIEATEILHOCTH OpraHu3Ma
yenoBeka. @orocunTte3. Dpykro3a Kak
U30MEp TITIOKO3bI.

Caxapo3sa — MPEJICTAaBUTEN b
IUCaxapuioB, TUIPOJIA3  Caxapo3bl,
HAXOXKJICHHE B MPUPOJIE€ U MPUMEHEHUE.
Kpaxman u nemnono3a Kak TpUPOIHBIE
NOJIMMEPBI:  CTPOEHHE Kpaxmana U
IEJUTIONIO3bI, PU3NUYECKUE U XUMUICCKUE

CBOMCTBA Kpaxmainia (runponus,
KaueCTBEHHAss peakiuss C  HOJOM).
IKCNepPUMEHTAIbHbIE MeTObI

¥ TIPEJI0TBPAILICHHUS UX BPETHOTO
BO3/CHCTBHSI HA OpraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TTO3HAHUS — MTPOBEJICHHE,
HaOJI0/ICHNE U OTIMCAHNE XUMUYECKOTO
IKCIIEpUMEHTA (J1Ta00PaTOPHBIE OMBITHI U
paKkTU4YeCcKue paboThl).

CnenoBath npaBuiiaM 06€30MacHOM
paboThI B J1a0OpaTOpUH TMPHU
UCTIOJ30BAaHUHM XUMUYECKOU MTOCYIBI U
000pyAOBaHUs, a TAK)Ke MPaBUIaM
oOpallleHus C BeIECTBAMU B
COOTBETCTBHH C HHCTPYKLIUSIMU
BBITTOJTHEHUSI TAOOPATOPHBIX OINBITOB |
NPaKTUYECKUX paboT IO MOTyUYEHHIO U
U3yYCHHUIO OPTaHMYECKHX BEIIECTB.
[IpencTaBiasiTh pe3yabTaThI
HKCIEPUMEHTA B opMe 3aIlucu
YPaBHEHUI COOTBETCTBYIOLIUX
peaxIuii u nenath BHIBOJBI HA UX
ocHoBe. [IpoBOAUTH BBHIYMCIACHUS IS
OIpeIeTICHUS] MOJIEKYIISIPHON (OPMYIIBI
OpPTaHWYEeCKOTrO BELIECTBA, IO
YPaBHEHUIO XUMHUYECKON PEeaKIInu.
CaMOCTOSITENIbHO TNIAHUPOBATh U
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U3Y4YeHU
NpeBpalleHni:

BEIIECTB

U

Hux

OCYHICCTBJIATH CBOIO ITO3HABATCIIbHYTO
ACATCIIbHOCTh, IPUHUMATL aKTUBHOC
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0 JIaGopaTopHbIe OMBITHL: Y4acTHe B IPYIIIOBOH y4eOHOM
0  ropeHue COMpTOB; ACATCILHOCTH
O B3aMMOJICUCTBUE TIIMLEPUHA C
ruapokcugom meau(Il);

d Ka4yeCTBEHHBIC peaKIu
aNbJETHIOB (OKUCIICHHE aMMHUAYHbIM
pacTBopoM  okcuma  cepebpa u
THIPOKCUIOM

menu(Il));
O B3aMMOJICVCTBUE KpaxMmalia ¢
uonoM. O [MpakTuueckue paboOTHI:

No 2. CgoiicTBa pacTBOpa YKCYCHOM

KHCJIOTHI.

0 PacuéTHble 3a1a4u:

O ONpeeIeHUE MOJIEKYJIIPHOU
dbopMyJTbI OpraHUYECKOT0 BEIIEeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX JIEMEHTOB M 110 Macce
(00BeMY) IPOTYKTOB CTOPaHUS;

d pacué€Thl 0 YPAaBHEHUIO
XUMHYECKOU peakiuu

Uroro no pazneny 13

Paznean 4. A30Tc0nep>1camne OPraHnvdeCKHUuEC COCAUHCHUA
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4.1

AMUHBI.
AMWHOKHUCIIOTHI.
benxn

AMMHBI: METUJIAMUH — IPOCTENIITNI
IIpEACTaBUTEIIb AMUHOB: COCTaB,
XUMHYECKOE CTPOCHUE, PU3NYECKUE U
XUMHYECKUE CBOICTBA (peaKkiuu

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBISBIIATh UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCBA3b, UCIIOIb30BATh
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C KMCJIOTaMH ¥ TOPEHHUS), HAXOXKJCHUE B
PUPOJIE. AMWHOKHCIOTBI KaK
aMdoTepHbIe OpraHUYeCKUEe COSTUHEHUS.
dusnyeckue M XHUMHUYECKHE CBOMCTBA
AMUHOKHCJIOT (Ha MPUMEpE TIIUIMHA).
buonorunueckoe 3HaueHUE aMUHOKHUCIIOT.
CuHTE3 TIENITH/IOB.

benku kak mpupoaHbIE TOJTUMEPHI.
[TepBuyHas, BTOpuYHas U TpETUUHAS
CTpYKTypa O0enkoB. XUMHUUYECKUE
CBOMCTBa OCJIKOB: THAPOIIU3,
JICHATypaLusl, Ka4eCTBEHHbBIC PEaKIIUU Ha
OEJIKH.

JKCnepUMEeHTAJIbHbIE METOAbI

HU3y4YeHHUs BeleCTB M UX
npeBpalleHu:

O JleMoHCTpanuu:

0 nenatyparmust O€JIKOB IPU HarpeBaHUM;

0 niBeTHBIC peakIuy OEIKOB

COOTBETCTBYIOIIMUE MTOHATHUSL TIPH
OMMCAaHUU COCTaBa, CTPOCHUS U
MPEBPALLIEHUNA OPTaHUYECKUX
COCMHECHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUJIS COCTABJIEHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpamiéHHoi) GopMyJ1 OpPraHuIECKUX
BEILIECTB.

OnpenensiTe TPUHAIIC)KHOCTD BEIIIECTB
K OMpPEACICHHOMY KJIacCy MO COCTaBy U
CTPOEHHIO, HAa3bIBaTh UX

10 CUCTEMATUYECKO HOMEHKIIATYPE;
MPUBOAUTH TPUBHUAJIbHBIC HA3BAHUS
OTJIENIbHBIX MPE/ICTABUTEIEH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
IpUMEHEHHE, GU3NICCKUE U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI MOTYYEHUS] TAITUIHBIX
MIPECTABUTEIIEH a30TCOAEPKALINX
coeIMHEHUH (MeTUIaMHUHA, TJUIHHA,
OCJIKOB).

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCIKOB;

MOSICHATH Ha IPUMEpax 3HaYCHUE
O€JIKOB ISl OpraHr3Ma 4YeJIoBeKa.
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Hcnonn3oBaTh CCTCCTBCHHO-HAYYHBIC
MCTOAbI ITIO3HAHUA — Ha6J'IIOI[aTB )51
OIIMChIBATH I[GMOHCTp&LIPIOHHBIfI
9KCIICPHUMCHT.

CamoCTOATENBHO INIAHUPOBATH U
OCYLIECTBIIATH CBOIO II03HABATEIIBHY IO
JEATEIBbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBON yueOHOM
JEATEIbHOCTU

Uroro no pazneny 3

Pa3zned. 5. BbicokoMoJIeKyJJISIpHBbIE COeINHECHUS
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5.1

IInacTmaccsl.
Kayuyku. Bomokna

OCHOBHBIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEINHEHUI:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb MMOJIUMEpPU3ALUN, CPETHSA
MoJsieKyisipHas Macca. OCHOBHBIE
METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEMHEHNI — TOJIMMEPU3ALINS U
nonukoHaeHcauus. Ilmactmaccst
(MOJMATUIIEH, TOJIUIPOIIHIIEH,
MOJIMBUHWIXJIOPHL, TIOJTUCTUPOIT).
HarypanbHbiil U cHHTETHYECKHE
Kay4yKH

(OyTaeHOBBIN, XJIOPOTIPEHOBBIN U
U30IPEHOBBIN). BoJOKHA: HaTypaIbHbIE

(XJI0MOK, MIEPCTh, MIENK), ICKYCCTBEHHBIE
(amreTaTHOE BOJIOKHO,

Brnagers usydaeMbIMU XUMHUYECKUMU
MOHATUSIMU: PACKPBIBATh CMBICII
M3y4YaE€MBbIX TTOHATUU U IPUMEHSTh 3TH
TOHSATHS IIPY ONIMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJICKYJISIPHBIX
OPraHWYECKHUX BEILECTB,

JU1s1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYH) CUMBOJIMKY
JUTSL COCTaBIICHUSI CTPYKTYPHBIX (hOpMYI
BEILIECTB U YPABHEHUM peaKIui
MOJIMMEPU3ALMU U TIOJIMKOHACHCALIUH.
OnucelBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Haunbosee pacnpocTpaHEHHBIX BUIOB
IIJIACTMACC, BOJIOKOH; IPUMEHEHUE

BHUCKO3a), CHHTETHYECKHUE (KalpoH U
JIaBCaH).

JKCcNepUMEHTAIbHbIE METO/IbI
U3yYeHHUS BeleCTB M UX
NpeBpaLleHU:

O JlemoHCcTpamuu:

O o3HakomsieHue ¢  oOpa3namu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, KayuyyKoB

B Pa3JIMYHBIX OTPACIIIX.

Hcrnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — HAOIIO1aTh U
OMUCHIBATH JEMOHCTPALMOHHBII
HKCIIEPUMEHT
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Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
HaumenoBanue
No KomnuecTBo OcHOBHBIE BUABI IEITEILHOCTH
pa3aenoB U TEM [IporpamMHOe copepkaHue
m\i1 9JacoB o0yJaroImxcs

y4eOHOr o mpeIMeTa

Paznea 1. TeopeTruueckue oc

HOBBI XUMHUH

1.1

Ctpoenue aToMOB.
[Tepunognueckuit
3aKOH U
ITepuonnueckas
cucrema
XUMHAYECKUX
sanementoB .M.
Menneneena

3

XHUMHUYECKUH DJIIEMEHT. ATOM.
CocraB aToMa, U30TOIIHI.
DneKTpoHHast 000JI0UKa.
DHepreTuyecKue ypoBHH,
MOJAYPOBHU. ATOMHBIEC OpOHTANH, S-,
p-, d-, f-amemenTs. OcobeHHOCTH
pacrpeeneHus dIEeKTPOHOB 110
OpOUTAJIIM B aTOMax MaJbIX U
OOJIBIITNX TIEPUOJIOB. DIICKTPOHHAS
KOH(UTYypaIys aTOMOB.

[lepunoauueckuit 3aKOH U
[lepuoguyeckasi cucteMa XUMHUYECKUX
snemeHToB J[. 1. MenneneeBa. CBs3b
NEPUOINYECKOTO 3aKOHA U
[lepuoandeckoil CUCTEMBI XUMUUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOPHUEN
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUUYECKUX
DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BEUIECTB MO rPpyImam u

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSTUHN (BBISBIISATh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aHMMOCBSI3b.

PackpbIBaTh CMBICIT IEPUOIUYECKOTO
3akoHa /I. 1. Menaeneena u
JIEMOHCTPUPOBATH €TI0
CHUCTEMATHU3UPYIOIIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO

byHKIUH.

XapakTepu30BaTh AICKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
3eMEHTOB 1—4 nepuojoB,
UCIIOJIb3YS MOHATHSA S-, P-, d-
AIIEKTPOHHBIE OPOUTAIH,
sHepreTudeckue ypoBHU. OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX JIEMEHTOB H
WX COCAMHEHUH TI0 MeproJiaM 1
rpynmam [lepuoaudeckoit CUCTEMBI
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nepuoaam. 3HaueHHue MNEPpUOAUICCKOTO
3aKOHa U CUCTEMbI XUMHUYCCKHUX

. . MenpaeneeBa
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sneMmeHToB J[.11. MeHneneeBa
B Pa3BUTUU HAYKHU.

JKCNepUMEHTATbHbBIE MeTO/bI
U3y4YeHH s BeleCTB U 170.¢
npespamenunii: 0 JleMoncTpanuu:

Bunpr tabmun «llepuoanueckas cucrema
XUMHUYECKUX DJIEMEHTOB

JI.1. MenpaeneeBay

1.2

CrtpoeHue BemecTna.
MHoroo06pasue
BEIIIECTB

Ctpoenue BeliecTBa. XUMUYECKas CBS3b.
Bujpl (koBasieHTHAs! HEMOJAPHAS U
NOJIIpHAsi, MOHHASI, METAJJTNYecKas) 1
MEXaHU3Mbl 00pa30BaHUs XUMUYECKON
CBs3U (OOMEHHBIN U
JTOHOPHOAKIIENTOPHBIN). Bonoponnas
CBSI3b.

BanenTtHOCTS.
DNEeKTpOOTpUIATENBHOCTh. CTENEHb
oKkucyeHusA. KaTHOHBI 1 aHUOHBI.
BeniectBa MOJIEKYIISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUSI.

3aKOH MOCTOSTHCTBA COCTAaBa BEILIECTBA.
THUIBI KPUCTATUIMYECKUX PELIETOK U
CBOICTBA BELIECTB.

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonnuecTBeHHbIE

PackpbIBaTh CMBICIT H3y4aeMbIX
TOHATHH (BBIACISITh MX XapaKTCPHBIC
MPU3HAKK) U IPUMEHSTh 3TH MOHATHS
IIPU ONMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, JJI1 OOBSICHEHUS OTJIEIbHBIX
(haKTOB M SBJICHUM.

OmnpenensiTe BUIbI XUMUYECKOHN CBS3H
(KOBaJICHTHOM, MIOHHOM,

METAJUIMYECKOM, BOJIOPOJHOM) B
COCIMHECHUSX; TUIl KPUCTAINIMYECKOU
PEIETKM KOHKPETHOTO BEIIECTRA.
OrnpeniensiTh BAJICHTHOCTh U CTEIICHB
OKHUCJICHUSI XMMHUYECKHX DJIEMCHTOB B
COCJIMHEHUSX Pa3IMYHOTO COCTaBA.
[IpoBOIUTE BHIUKCIICHUS

C UCITIOJIB30BAHUECM ITOHATHUA
«MaccoBas A0JIs1 BEIICCTBA B
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XapaKTePUCTUKH PACTBOPOB (MaccoBas
JI0JIsI BEIIECTBA B PacCTBOPE).

pacTBOpe». BianeTs n3yyaemMbIMU
XUMHYECKUMU
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Knaccudukanus HEOPTraHUYECKUX
COCMHECHUM. Homenxiarypa
HEOPraHUYECKUX BEILECTB.
JKCNepUMEHTATbHbBIE MeTOAbI
U3yYCHUSA BeILIECTB " 170.4
NpeBpalleHni:

O JleMoHCTpanuu:
0 Moaenu KpuCTalInuyeCKUX peuieTok.
00 PacuyéTHrple 3amaun:

O PacCUCThI C UCITOJIb30BAHUECM ITOHATHUA
«MacCoBas a0Jis1 paCTBOPCHHOI'O
BCHOICCTBA»

MTOHATUSIMH.

OOBACHITH 3aBUCUMOCTb CKOPOCTH
XUMUUYECKOW PEAKIIMH OT PA3TUYHbBIX
(bakTopoB.

OnpenensaTs xapakTep CMEIICHUs
XUMHUUYECKOTO PAaBHOBECHUS B
3aBUCUMOCTHU OT BHEUIHETO
BO3/eHCcTBUA (MpuHIUI Jle
[[Tarenbe). CocTaBAsATh ypaBHEHUS
peaKknii pa3IuyHbIX TUIIOB; MTOJHBIE
Y COKpalIEHHbIC YPABHEHUSI peaKIuid
MOHHOTO OOMEHA, YYUTHIBAs yCIOBUS,
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1.3

XUMHAUYECKHUE
peakuuu

Xumnueckas peakius. Knaccuduxanus
XUMHUYECKUX PEAKLIUI B HEOPTaHUYECKOU
Y OPraHUYECKOM XUMHH. 3aKOH
COXpPAaHEHHUs MACChl BEILLECTB; 3aKOH
COXPAaHEHHUS U NIPEBPALLCHUS YJHEPTUN
IIPU XUMUYECKUX PEAKLIUAX.

CKOpOCTB peakiuu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX PakTopoB. OOpaTUMBbIE
peakunu. XMMUYECKOE PaBHOBECHE.
@DaKTOpBI, BIUSIOIIUE HA COCTOSIHUE
XUMHYECKOI'0 pABHOBECHS.

[Tpuxumn Jle Hlarense.
DIIEKTPOITUTHYECKAS JINCCOITMAITHS.
CwiibHBIC U clta0ble 25ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJIA,
HEUTpasbHas, meaoyHas. BonopoaHsii

MIPY KOTOPBIX ITH PEAKIIUH HUIYT 10
KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METOJIbI TIO3HAHUS — MPOBECHUE,
HAOJTFO/ICHUE W ONTUCAHNUE XUMHYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOPHBIC OMBITHI, TPAKTUICCKUE
paboThI): IO ONPEIETCHUIO CPEIBI
BOJIHBIX PaCTBOPOB BEIICCTB, PEAKITHI
WOHHOTO 00OMEHa, BIMSHUIO Pa3TUIHBIX
($aKkTOpOB Ha CKOPOCThH PEAKITHIA.
CrenoBaTh MpaBUiIaM MOJIb30BAHUS
XAMUYECKOU MOCYI0N 1 JTa0OpaTOPHBIM
000pyI0BaHHEM.

[IpencraBisTh pe3yIbTaThl
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nokazatens (pH) pactBopa. Peakuinu
MOHHOTO OOMEHA B OpraHUYECKOU U
HEOPTraHUYECKOU XUMHUH.

OkucnurensHo-
BOCCTaHOBHUTECIIHHBIC PCaKIInH.
[TonsiTue 00 AIEKTPOJIU3E

paciuiaBoOB U paCTBOPOB COJICH.

[Ipumenenue DJIEKTPOIIN3A.
JKCNepUMEeHTATbHbIE METO/bI
U3YYeHU BeLIECTB U 1704
NpeBpaLleHu:

O JleMoHCTpanuu:

0 paslioKeHNe MePOKCHIa
BOJIOpOJia B IMPUCYTCTBUH
karanuzatopa. O JlabopaTopHbie
onbITH: 0 mpoBeaeHNEe peakiuit
MOHHOTO OOMEHA;

O OmpeeIeHUE CPEeabl PACTBOPOB
BEIIIECTB C MOMOIIbIO YHUBEPCAIHHOTO
WHIAKATOPA.

* [IpakTuueckue paboOTHI:
Ne 1. Bnusinue paznuvabix GakTOpOB Ha

CKOPOCTbh XMMHUYECKOHN PEAKIINHU.

e PacuérHrle 3a1a4u:;

XUMHUYECKOT0 IKCIepUMeHTa B hopme
3aIlMCHU YPAaBHEHHUHN COOTBETCTBYIOIIUX
peaKLnii U AenaTh BBIBOABI HA UX
OCHOBE.

[IpoBOANTH BEIYMCIEHUS IO
YPaBHEHUSIM XUMUYECKUX PEaKLUi, B
TOM YHCJIE TEPMOXUMUYECKUE
pacyEThI
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0 pacdeTsl 0 ypaBHEHUSIM XUMUYECKHUX
peakuuu, B TOM quciae
TEPMOXUMHUYECKUE PACUETHI

Uroro no pazneny

13
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Paznen 2. Heopranuueckasi XuMust
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2.1

Merauel

Meramisl. [lonoxeHne MeTaioB B
[Tepuoguyeckoit cucteMe XUMUYECKHUX
aneMeHTOB. OCOOEHHOCTU CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetasioB. O6mue pusndeckre CBOMCTBa
MeTtasuioB. [IpumeHneHne MeTamioB B
ObITY, IpUpoJie U TexHuke. CIiiaBbl
METaJIJIOB. DJIEKTPOXUMHUYECKUI PsIT
HarpspbKeHu MetauioB. Oomue
CIIOCOOBI MOTYUYEHUSI METAJIIOB.
Koppo3sus metamioB. CriocoObI 3a1iuThI
OT KOPPO3HH.

OO61as XxapakTepuCTHKa METaJIOB
riaBHbIX oArpyni (IA-rpymnma, I1A-
rpynna) [lepuoanueckon cuCTeMbl
XUMHYECKUX PJIEMEHTOB. AJIFOMUHUM.
AMdoTepHBIC CBOMCTBA OKCHJIA H
TUAPOKCUIA ATFOMHUHMUS.

OO6mrast  XapakTepHCTHKAa  METaJUIOB
O0OOYHBIX HMOATPYIIII (b-rpymm)
[lepnoanyeckoil cUCTEMBl XUMHYECKUX
AJIEMEHTOB: M€Jlb, IIMHK, XPOM, K€Je30.
Baxuelmme coeauHEHUS  METAJIOB
(oKCUAbL, TUAPOKCUBI, COJIN).
JKcNepuMeHTATbHbIE MeTOAbI

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBIIESATh UX XapaKTEePHbIE
MIPU3HAKHW ) U IPUMEHSITH 3TH TOHSITHUS
MIPY OMUCAHUU COCTABA U CTPOCHUS
BEIIIECTB, JJI1 O0BICHEHHS OTICIBHBIX
(GaKTOB U SBICHUU.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAIJIOB U UX COCITMHECHHUM C
y4ETOM CTPOEHUS UX ATOMOB U
nojoxenus B [lepuoguueckoit
CUCTEME XUMHYECKUX AJIEMEHTOB /I.
H. Menneneesna.

XapakTepu3oBarh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA METAJIOB, UX
Ba)XHEUIIIMX COCJIMHCHUM,
MIOJITBEPHK/IAsl 3TO ONKMCAHUE
IIpUMEpPAMU YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIMi; TPUMEHECHUE METALIOB B
Pa3IMYHBIX 00JACTSX, a TAKKE
HCIIOJIb30BaHUE UX JJIS CO3JaHUS
COBPEMEHHBIX MAaTEPUAIOB U
TEXHOJIOTUA.
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U3Y4YeHU
NpeBpalleHni:

BEIIECTB

U

ux

OnuchIBaTH CIIOCOOBI 3aIIUTHI METAIIOB
OT KOPPO3UH.

PackpbIBaTh CYyIIHOCTh OKHUCIUTEIBHO-
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O JlemoHCTpamuu:
0 komnekmusi «MeTamibl U CIUIaBBI».

O  JlabopaTopHble  OMBITHI: g

B3aI/IMOI[€I‘/JICTBI/IC THAPOKCHU A

AJIIOMUHUA C pPAaCTBOpAMH KHUCJIIOT H

IJ.[GJ'IO‘ICﬁ; [0 xauecTBEHHBIC peakunun

Ha KaTUOHBI METAJIOB.
* [IpakTuueckue paboThI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3a/1a4 1o TeMe «MeTays.

* Pacuérnele 3anaun:

O pacuersl Maccel (00bEMa, KOJTMUECTBA
BELIECTBA) IPOAYKTA PEAKLUHH, ECIH
OJIHO M3 BEILECTB JaHO B BUJE PacTBOpa

C OIPENEJIEHHOM MacCOBOM  JI0JIEH
PacTBOPEHHOI'O BEILIECTBA

BOCCTaHOBUTEIbHBIX PEAKIIHIA
MOCPEJICTBOM COCTABJICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKLUM.
IIpoBoauTH peakuu,
MOJTBEPKAAIOUIUE XapaKTepHbIE
CBOICTBA U3y4aeMbIX BEIIECTB,
pacro3HaBaTh OMBITHBIM MTyTEM HOHBI
METaJJIOB, IPUCYTCTBYIOILIME B BOAHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIC
METO/1bl TTO3HAHUS — MPOBECHUE,
HAOJII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHbBIE U
71a060paTOPHBIEC OMBITHI, TPAKTUYECKUE
paboThI).

[IpencraBnarh pe3yabTaThl
XUMHYECKOTO dKCIIEpUMEHTa B hopMe
3alliCU YpaBHEHHUI COOTBETCTBYIOIINX
peakuuii 1 JenaTh BHIBOJBI HA UX
OCHOBE.

CrnenoBath mpaBUiaM MOJIH30BAHUS
XUMHYECKOU MOCYI0U U
71a60paTOPHBIM 00OPYIOBAHUEM.
[TpoBOAUTE BEIYHUCICHUS IO
YPaBHEHUSIM XUMHYECCKUX PEAKIIHM.
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CamMoCTOATENBHO IUTAHUPOBATH U
OCYILECTBIIATH CBOIO IT03HABATEIIBHYIO
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JEATEINbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBON yueOHOM
JEATEIIbHOCTU
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2.2

Hemertamiel

Hewmeramnnel. Ilonoxxenue HeMeTalIoB B
[lepronnueckoi cucTeMe XUMHUIECKUX
aneMmeHToB (.M. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB.
duznueckue CBOMCTBA HEMETAJIIOB.
AnoTponus HEeMETaJJIOB (Ha puMepe
KHUCIIOpoJia, cephl, hochopa u
yriaepojaa). XUMHYECKHe CBOMCTBa
BaYXHEHIIIMX HEMETAUIOB (TaJIOTCHOB,
cepsl, a3oTa, ¢pocdopa, yriepoaa u
KPEMHHUS).

OKcHIbl HEMETAIIIIOB.
Kucnopoaconepxariine KUCIOTHI.
Bonopoansie coenunenus
HEMETAJIOB.

JKcNepuMeHTATbHbIE

METO/bI U3yYeHH s BeleCTB M

170, NpeBPaLleHUN g
JlemoHCTpauuu:

O 00pa3Iel HEMETAJIOB;

d B3aMMOJICICTBUE MENIU C a30THOMU
KHCIJIOTOM pa3nuyHON KoHUeHTpauuu. O
JlabopaTopHBIE OIBITHI:

O Ka4CCTBCHHBIC PCAKIINMH HA aHHOHBI
N KaTUOH aMMOHMU:I.

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEPHbIE
MPU3HAKHW ) U IPUMEHSITh 3TH TOHITHUS
MIPY ONUCAHUU COCTaBA U CTPOEHUS
BEILIECTB, JI OOBSICHEHUS OT/ACIIBHBIX
(baKTOB U SBJICHUU.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB HEMETAJJIOB U UX
COEJIMHEHUH C YYETOM CTPOCHHUS UX
aTOMOB U MOJIOKEHUS B
[Tepuonueckoi CUCTEME XUMUYECKUX
aneMmeHToB . 1. MeHaeneena.
XapakTepu3oBaTh (OMHUCHIBATH) 00IIINE
XUMHUYECKHE CBOMCTBA HEMETAIIIOB, X
BOKHEUIIMX COCTUHECHUN, OATBEPK A
3TO ONHCAHUE IPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
PEAKIIUH.

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCIMHEHNUN Ha
JKABBIE OPTaHU3MBbI; OIIMCHIBATH
NPUMEHEHNE B Pa3IMYHBIX 00JIACTIX
MIPAKTUYECKOMN AEATEIIbHOCTU
YeJI0BEKa.
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* [IpakTuueckue paboThI:
Ne 3. Pemenue skcnepuMeHTaIbHbBIX

3aga4 no teme «HemeTtamisny.

* PacuétHrble 3aga4n:

O pacueTsl Macchl BellecTBa MU
o0beMa razoB M0 U3BECTHOMY
KOJINYECTBY BELIECTBA, Macce WIN
00BEMY OJTHOTO U3 YYACTBYIOIIUX B
pEaKIIMM BEIEeCTB; pacyeThl MaCChl
(oObema, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIUU, €CIIU OTHO U3
BEIIIECTB UMEET PUMECH

IloaTBepkaaTh CyLIECTBOBAHUE
TEHETUYECKOU CBA3U MEXIY
HEOPraHWYECKUMHU BEILIECTBAMU

C IMOMOIIBIO YPAaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX
PEaAKLIUH.

PackpbiBaTh CyIIHOCTD
OKHCJIUTEJIbHOBOCCTAHOBUTEIBHBIX
peaKLnii NOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKIIU.
[IpoBoauTh peakuuu,
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2.3

CBs3b
HEOPraHUYECKUX U
OpraHUYeCKUX
BEIIECTB

Heoprannueckne u opranudeckue
KkucioTel. Heoprannueckue n
OpraHMYecKue OCHOBaHUs. AMQOTEpHBIE
HEOPraHUYECKUE U OPraHNYECKUE
coeauHeHus. [ 'eHeTnueckas CBs3b
HEOPraHMYECKUX U OPraHUUYECKUX
BELICCTB

MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4aeMbIX BEIIECCTB,
pacIio3HaBaTh ONBITHBIM IIyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBopax.

Hcrionp30BaTh €CTECTBEHHO-HAYYHbIE
METO/bI IO3HAHUS — IPOBEJCHHUE,
HaAO0JII0/ICHUE U ONTMCAHUE XUMHYECKOTO
AKCIEPUMEHTA (AEMOHCTPALMOHHBIE U
71a060paTOPHBIE ONBITHI, TPAKTUYECKUE
paboTHI).

IIpencraBiATh pe3yabTaThl
XHMHUYECKOT0 IKCIIEpUMEHTA B popme
3alMCH YPAaBHEHUIN COOTBETCTBYIOIINX
peakuuii U JenaTh BBIBOJBI HA UX
OCHOBE.
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CreroBaTh NpaBUIaM NOJIB30BAHMS
XUMHUYECKOU MOCYAOHN U
71a060paTOPHBIM 00OPYIOBAHHUEM.
[IpoBOANTH BEIYMCIIEHUS IIO
YPaBHEHUSIM XUMUYECKUX PEAKIUN.
CamoCTOATENBHO IUIAHUPOBATH U
OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO
JEATENIbHOCTD; MPUHUMATh aKTUBHOE
ydacTue B IPpYIIOBON yueOHOM
JEATEIbHOCTH

Hroro no pazneny

17

Pa3zgena 3. XumMus u )Ku3HL
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3.1.

XuMUA 1 KU3Hb

Ponw xuMuu B o0ecIrieYeHUN
AKOJIOTUUECKOH, IHEPTETUUECKON U
MUIIEBOM 0€30MaCHOCTH, PA3BUTUU
MeauuuHbl. [ToHATHE 0 HAYYHBIX
METOJIaX MO3HAHHUS BEIIECTB U
XUMHUYECKUX PEaKIUi.

[IpencraBnenuss 00 OOHMUX HAYYHBIX
MPUHITUIIAX TPOMBIIIJICHHOTO TIOJYYCHUS
BOKHCUIINX BEIIECTB (HAa MpUMepax
IIPOU3BOJICTBA aMMUaKa, CepHOU
KHCJIOTBI, METaHOJIa).

UenoBek B MUpE BEIIECTB, MaTEPUATIOB U
XUMUYECKUX PEaKIUi: XUMHUSI U 3]I0POBbE
YeJI0BeKa; MpaBuiia UCIOJIH30BaAHUS
JIEKapCTBEHHBIX

PackpsiBaTh poJib XUMHUH B PEIICHUU
HYHEPTETUUECKUX, CBIPbEBBIX U
HKOJIOTUYECKUX MPOOJIEM YEIOBEUECTRa,
ONUCHIBATH OCHOBHBIEC HAIIPABJICHUSA
Pa3BUTHUS XUMUYECKON HAYKU U
TEXHOJIOTHH.

[TpumeHnsTh TpaBuiia 6€30MacHOro
oOpalieHus ¢ BeIeCTBaMH,
HCTIOJIb3YEMBIMU B IMOBCEHEBHOM
KW3HU, NPaBUia MOBEACHUS B LIEIISIX
cOepeKeHUS 3I0POBbS U OKPYKAIOIIICH
MIPUPOAHOM CpeJibl; TIOHUMATh BPE]
(omacHOCTbH) BO3/ICUCTBUS HA KUBBIE
OpPTraHU3MBbI ONPE/ICIICHHBIX BEILIECTB
cMbich nokazatens [IJIK, moscHaTh
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npenapaToB; MpaBuiia 0€30MacHOro
WCIIOJIB30BaHUS MIPENapaToB OBITOBOM
XMMHHU B NOBCEIHEBHOM KM3HU. brITOBas
XUMHUYECKAsI TPAMOTHOCTh

Ha IPUMEPax CIocoObl YMEHBIICHUS U
MIPEIOTBPAIICHUS UX BPEITHOTO
BO3JCHUCTBUS.

AHaTU3UPOBATH U KPUTHICCKU
OILICHUBATh HH(POPMAIIHIO, CBI3AHHYIO C
XUMHYECKUMU TIPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY KAFOIICH
CpeIlbl.

Vcnonb30BaTh MOJyYCHHbBIC 3HAHUS U
npecTaBIeHUs 0 cepax
JEATEIBbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMU TEXHOJOTUAMHU, KaK
OCHOBY JIJI1 OPUEHTAILIUH B BBIOOpE
cBoel Oynyrieit mpodeccuoHaNIbHON
NeSTEeIHLHOCTH.

[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON M IKOJIOTHUYECKOM
HAIPABJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 MTPodIeMe U
npeayaraTb BO3MOXKHbBIC TTyTH €€
pelIeHus

Uroro no pazneny 4
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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