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®denepanpHas pabodas mporpaMma Mo y4eOHOMY mpeameTy «Xumus» (0a3oBbId
ypoBeHb) (mpeaMeTHas o0OyacTh «EcTecTBeHHO-HaydHBIE MpPEAMEThI»)  (manee
COOTBETCTBEHHO — MPOrpaMMa M0 XMMHH, XUMUS) BKIIOYACT MOSICHUTEIBHYIO 3aIHCKY,
collepkaHne OOYyYeHHMsI, TUTAaHUPYEMbIE Pe3yJabTaThl OCBOSHUS MPOTPAMMBI 10 XUMHH,
TUTAHUPYEMBIE PE3yJIbTaThl, TEeMAaTHYECKOE TUTAHHPOBAHHE.

[TosicHuTenpHAS 3amUCKa OTpakaeT OOIMMe eI W 3a/Jadd M3YYCHHS XUMUH,
XapaKTEPUCTUKY TICUXOJIOTUUECKHUX MPEITOCHIIOK K € U3y4eHNI0 00YIarOIITUMUCS, MECTO
B CTPYKTYype y4eOHOTO TUTaHa, a TAKKE IMOIX0bI K OTOOPY COMEep)KaHMs, K OMPEICTICHHUIO
TJTAHUPYEMBIX PE3YIBTATOB U K CTPYKTYpPE TEMAaTHUECKOTO IJIAHUPOBAHMUS.

Conepxanue OOydeHHSI PACKPBIBACT  COJEPIKATCIbHBIE JUHWUH, KOTOpPHIS
npeiaraloTcs Ais 00s13aTENbHOTO M3Yy4YEHHUS B KaXKIOM Kjacce Ha YpOBHE CPEIHETrO
o611ero oOpa3oBaHus.

[InanupyeMble pe3ysibTaTbl OCBOCHHUS MPOTrpaMMbl MO XHUMHU BKJIIOYAIOT
JMYHOCTHBIE, METANpeIMETHbIE PE3YJbTaThl 3a BECh NEPHOJ OOY4YEHHUS HA YPOBHE
cpemHero oluiero oopa3oBaHus, a TaKXKe MPEAMETHBIC JOCTHXKEHHSI 00ydYaroIerocss 3a
KQK/JIbI 101 00yUYeHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMHM Ha YPOBHE CpeIHET0 00I1Iero oopa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 No 273-®3 «OO0 oOpa3oBaHuM B
Poccuiickoii @enepauun», TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS (enepaabHOi
oOpasoBarenbHON Tporpammbl  cpenHero obOmero ob6pazoBanus (DOII  COO),
npecTaBlIeHHbIX B DenepaibHOM rocy1apcTBEeHHOM obpaszoBarenbHoM ctangapte COO,
¢ yuéroM Konnenmuu npenoiaBanusi yaeOHOTO npeameTa « XuMus» B 00pa30BaTEIbHbIX
opranuzamusix Poccuiickoit denepaiuu, peaausyroldXx OCHOBHBIE 00pa30BaTENIbHbBIC
POTrpaMMbl, U OCHOBHBIX MOJI0KEeHUI «CTpaTeruu pa3BUTHs BOCIUTaHUs B Poccuiickoit
®depneparuu Ha niepuoA 10 2025 roga» (Pacnopsbkenue
[IpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJIXO/J0B K pa3pabOTKe MpOorpamMMBbl M0 XUMHH, K OMPEICICHUI0 00IIei
cTpaTerud OOy4YeHUs, BOCIUTAHUS M PA3BUTHA OOYUYaAIOIIMUXCS CPEJACTBAMU YYEOHOTO
npenmera «Xumus» g 10-11  kimaccoB Ha 06a30BOM  ypOBHE  COCTAaBWIIM
koHuenrtyanbuble mnonoxkenus @OI'OC COO o B3auMoOOYCIIOBIEHHOCTH —IENeH,
COJICp)KaHUs, pe3yJbTaTOB OOyYeHHS M TpPeOOBAaHUM K YPOBHIO TMOATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUMM C NMaHHBIMH TOJIOKCHHUSMHU TporpamMma Mo Xumuu (0a30BbIi
YpOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT oO0s3aTeNbHOC (MHBAPUAHTHOE) TIPEIMETHOE  COJCp)KaHUE,
ONpEeeIIsIET KOJTMYECTBEHHbIE U KAUYECTBEHHBIE €r0 XapaKTePUCTUKU Ha Ka)JAOM 3Tare
W3Y4YeHUs MpeaMeTa, IpeaycMaTpuBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COAEPKAHUS U
pacrpeiesieHus ero 1o KjiaccaM, OCHOBHBIM pa3jielaM U TeMaM Kypca;
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Ia€T MPUMEpPHOE paclpeiesieHne YUeOHbIX YaCOB M0 TEMATUYECKUM pa3jieiaM,

PEKOMEHIYET NPUMEPHYIO IOCIEN0BATENbHOCTh M3YUYEHMsI OTHENIBHBIX TEM Kypca C
y4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTro mpoliecca,
BO3pACTHBIX OcOOeHHOCTeW oOyuatomuxcsi 10—11 kmaccoB; 1aéT METOIUYECKYIO
UHTEPIIPETALNIO 1IeJIel U3YYeHHs IIpeIMeTa Ha YPOBHE COBPEMEHHBIX MPUOPUTETOB B
CUCTEME CpegHero oOmero o0pa3oBaHUs, COJEPHKATEIbHOM  XapaKTEPUCTHKU
IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHHS OCHOBHOM 0O0pa30BaTENbHOW NPOrpPAMMBI
cpenHero obmero oOpa3oBaHUS (JMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHJIOB YUEOHO-TIO3HABATENIbHOM 1€ATEIHOCTH 00YUaIOILIErocs 0 OCBOCHUIO
comepxanuss npenMera. Ilo Bcem Ha3BaHHBIM NO3WLHUAM B IMpOrpaMMe IO XUMHUU
coOJII0JIeHa NPEEeMCTBEHHOCTh € (peaepaibHOM pabodeld MporpaMMoill OCHOBHOIO
oOuiero obpazoBanus o XxuMuu (st 8—9 KiaccoB oOpa3oBaTeNbHBIX OpPraHU3ALMM,
0a30BBI YPOBEHB).

XuMHuueckoe 00pa3oBaHME, MOIYYaeMO€ BBIMTYCKHHKaMU 001e00pa3oBaTebHON
OpraHu3allMM, SIBJIAETCS HEOTHEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO CITYKHUT
3aBepLIAONIMM STallOM peajiM3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJIIOYEBBIX [IEHHOCTEH, MPUCYIINX LEJIOCTHON CUCTEME XMMHUECKOTr0 00pa3oBaHusl. DTU
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U
oOmIel KyJIbTypbl YEJIOBEKa, a TAKKE IKOJOIMYECKM OOOCHOBAHHOIO OTHOLICHHUS K
CBOEMY 3/I0pOBbIO U MpHUpPOAHON cpene. Peanmusyercs Xumuueckoe oOpa3oBaHME
oOy4aroluxcsi Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUS CPEACTBAMHU Y4YEOHOIO
npeaMeTa « XUMHs», COAEPKaHUe U TOCTPOEHUE KOTOPOT'O OMPEAEIIEHBI B MPOTPaMME 10
XUMHUHU C YYETOM CNEeUM(PUKA HAYKU XMMUHU, €€ 3HAUCHUS B MO3HAHUU MPUPOJLI U B
MaTepuaIbHOW >KU3HHM OOLIECTBa, a TakkKe C Yy4ETOM OOUIMX ILefied U MPHUHIIMIIOB,
XapaKTEepPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHEr0 O0IIero 0Opa3oBaHus B
Poccuiickoit @enepaunn. Tak, HanpuMmep, npu GOPMUPOBAHUM COJAEPKAHUS MPeaMeETa
«XHUMUS» YUTEHBI CIAEAYIOIINE MOJO0XKEHUS O CIeU(pUKE U 3HAYEHUU HAYKH XUMHH.

XuMHUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl poib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MarepuanbHOU KyibTypbl. OHa
BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHKE PALIMOHAIBHOTO HAYYHOTO MBILLJIEHUS, B CO3/IaHUE
LEJIOCTHOTO MPEACTaBICHUSI 00 OKpYKalolleM MHUpPE KaKk O €JUHCTBE MNPUPOAbl U
YelioBeKa, KOTopoe (opmupyercs B XMMUU Ha OCHOBE TMOHHMMAaHUSI BEUIECTBEHHOI'O
COCTaBa OKPY’KaOIIEro MUpa, OCO3HAHUSI B3aUMOCBSA3U MEXKY CTPOEHHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUSI.

TecHO B3aMMOAEHUCTBYSI C JOPYTMMH €CTECTBEHHBIMA HAayKaMH, XUMUS CTajia
HEOTHEMJIEMOH YacThI0 MUPOBOI KyJIbTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIICLTHOTO TPY/1a
Y JKU3HM KaXJ10T0 ujieHa oOmiecTBa. CoBpeMeHHast XMMUS Kak HayKa CO3M1aTebHast, KakK
HayKa BBICOKMX TEXHOJIOTMI HalpaBi€Ha Ha pelIeHHe TI00albHBIX Mpo0IeM
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YCTOMYMBOIO Pa3BUTUSA YEJIOBEYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHUILEBOM,
HKOJIOTUYECKOI O0€30MMaCHOCTU U OXPaHbl 310POBbSI.

B cooTBercTBUU ¢ OOIIMMHU LETSIMH U IPUHIIUTIAMEI CPEIHETO 00IIero 00pa3oBaHus
comepxkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BbI YpPOBEHb H3YUEHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIIMXCH,
HEOOXOJUMYI0O WM JUIsi BBIPAOOTKHM MHPOBO33PEHUYECKHX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS B JKU3Hb COIMYMA, MPOJOJKEHHSI 00pa30BaHUs B PA3IUYHBIX 00JaCTIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBsIOMUMHU TTpeAMeTa « XUMUS» SIBISIIOTCS 0a30BbIe KypChl — « Oprannueckas
xumus» U «OO0IIast 1 HeOpraHuYeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKHU: CHCTEMa 3HAaHWI 10 HEOPTaHUYECKOW XUMUU
(c BKJIIIOYEHMEM 3HAHUM U3 OOILIEW XUMHUHU) U OpraHudeckorl xumuu. PopmHupoBaHUE
JTAHHOM CHUCTEMBbl 3HAHUW TPU U3YUYEHUU TMpeaMeTa O00ECleuyrnBaeT BO3MOKHOCTH
PaccMOTpEHMsI BCEr0 MHOI000pa3us BEIIECTB Ha OCHOBE OOIIMX IMOHSATHH, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuyeckas XuMus» c(OpMHPOBaHA B POTpaMMe M0 XUMHH HA OCHOBE CUCTEMHOIO
N0JIX0/1a K U3YUEHHI0 y4eOHOIro MaTrepralia u 00yclIoBiIeHa HCTOPUUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUM HA OMNPENEIEHHBIX TEOPETUYECKHX YPOBHAX. Tak, B Kypce
OpraHWYEeCKON XMMHH BEILIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOpUU
CTPOCHHUS OpPraHUYECKUX COCJAMHEHHMM, a TaKK€ Ha YpPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTABICHUI O CTpoeHUH BellecTB. CBeaeHust 00 U3ydyaeMbIX B Kypce
BEI[ECTBAX JIAlIOTCS B PAa3BUTHH — OT YIJIEBOJIOPOJOB IO CJIOKHBIX OHOJIOTHMYECKH
aKTHBHBIX COCIMHEHMM. B Kypce OpraHMdeckol XHMHUM TIOJYYarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NE€pBOHAYAILHBIE
MPEACTABICHUST O XHUMHYECKOW CBS3M, KIACCU(PUKAIMOHHBIX MpPU3HAKaX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKON pEaKIIHUH.

[log HOBBIM yIJIOM 3peHHUs B TnpeaMmere «XuUMHs» 0a30BOro  YpOBHS
paccMaTpuBaeTcs M3y4YEHHBIH Ha ypPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
TEOPETUUECKU MaTepuan U (HaKTOJOTUYECKUE CBEJCHUS O BEIIECTBaX M XMMHYECKOM
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O0I1ast 1 HeOpraHu4ecKasi XUMHUsD» 00ydaromuMCst
NPENIOCTaBISAECTCd BO3MOXKHOCTh OCO3HATh 3HAYEHHE MEPUOJIUYECKOr0 3aKOHA  C
OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX IMO3UIIMMA, TIIy0)Ke IMOHSATh HMCTOPUYECKOE
u3MeHeHrue (yHKIMI dTOro 3akoHa — OT oOoOmaromed 10 OOBICHSIOmENH W
MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXKHEUIIMX BEIIECTBAX, HMX COCTABE, CTPOCHUHU,
CBOWMCTBAX M MPUMEHEHHWHU, a TAKKE O XUMHUYECKHX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEeKaHus aomnojHsercs B Kypcax 10 m 11 kiaccoB snemeHTaMu
COJIEp’KAHUS, UMEIOIIUMU KYJIbTYPOJIOTHYECKUI U MPUKIIATHON XapakTep. DTH 3HAHUS
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CIIOCOOCTBYIOT TTOHUMAHHUIO B3aUMOCBSI3M XUMHH C JIPYTUMH HayKaMH, PaCKphIBAIOT €&
poJib B TIO3HABATEIBHONM W MPAKTHUUYECKOM JEATENbHOCTH 4YEJIOBEKAa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUS K MPOIECCY TBOPYECTBA B 00JACTU TEOPUH U MPAKTUYECKHUX
MPUJIOKEHUN XMMHH, TTOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATH
nH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIs TIOTIOTHCHUS 3HAHUH, PEIIICHIUS HHTEIUICKTYJIbHBIX U
AKCIEPUMEHTAJLHBIX HCCIEA0BATEIbCKUX 3adad. B 1enoMm coaepxkanHue y4eOHOTO
npeaMera « XUMHs» JaHHOTO YPOBHS M3YyYECHHUS OPUEHTHPOBAHO Ha (POPMHUpPOBAHHE Y
00yYarOIIMXCsl MUPOBO33PEHUYECKOW OCHOBHI JIJIsI TOHUMAaHMS (PUI0COPCKUX UACH, TAKUX
KaK: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOTO W  OpPraHuyYecKoro  Mupa,
00YCIIOBJIEHHOCTb CBOMCTB BEILECTB HX COCTAaBOM M CTPOCHUEM, I03HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MYyTEM 3KCIEPUMEHTA U PEIIEHUSI TPOTUBOPEUHNI MEKy HOBBIMHU
dbakTaMl ¥ TEOPETHUECKHUMHU TMPEINOChUIKAMH, OCO3HAHHUE POJU XHUMHH B PEIICHUU
AKOJIOTMYECKUX MpOoOJIeM, a TakKe MpoOJeM cOepeKeHUs IHEPreTUYECKUX PECYpPCOB,
CBIPbsi, CO3/JaHUSI HOBBIX TEXHOJIOTUH U MaTepUalioB.

B nane pemienust 3a1ay BOCIUTAHUSA, PA3BUTHUS U COLMAIIM3AIIMN 00YyYaIONUXCs
MPUHATHIE TPOTPAMMON IO XMUMHH MOJXO/IbI K OTPEIETICHUIO COJIEPAKAHUS U TOCTPOCHHUS
npeaMera mpeaycMaTpuBalOT (GOpMHUPOBAHUE YHHBEPCAJIbHBIX YYEOHBIX JEHCTBUM,
UMEIOIMX 0a30BOE 3HAYEHUE JIJISl PA3JIMUHBIX BUJIOB JICSITEILHOCTHU: PELICHUS MPOoOIeM,
MOMCKa, aHaJIn3a U 00pabOTKK WH(POpMAIMHU, HEOOXOAUMBIX ISl MPHUOOPETEHUSI OIbITa
IIPAKTUYECKOM M HUCCIIEIOBATEIbCKOM JEATEIbHOCTH, 3aHMMAIOILIEH Ba)XHOE MECTO B
MO3HAHUU XUMUHU.

B npakrtuke npenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOT'O 00I1I€ETO 00pa30BaHUs
TaKk ¥ Ha YPOBHE CPEIHEro o0Iiero oopa3oBaHusi, MPU OMPEIEICHUU CONECPKATEIHHON
XapaKkTepUCTUKUA UeJeld HU3yYeHHs MpeIMeTa HalpaBJIE€HUEM MEPBOCTENEHHOU
3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHNE OCHOB XMMUUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JIESITEIbHOCTH YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKON TOUKH 3pPEHUS TaKOM
MOAXOJ K ONPEAECICHUIO 1IEJIEN N3yUEHUs MPEIMETA SIBISICTCS BIIOJIHE ONPAaBAAHHBIM.

CornacHo JaHHOUM TOYKE 3PEHUS TJIABHBIMU LIEJISIMU U3YUYEHUSI TTPEAMETa « X UMM
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIFOTCS:

dhopMHUpPOBaHHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK BaXKHEHIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA, B OCHOBE KOTOPOW JIEkKAT KIIIOUEBBIC MOHSATHUS,
byHIaMEeHTAIbHBIE 3aKOHBI MU TEOPUU XHUMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOEHUE U
MOHMMAHUE CYIIHOCTH JOCTYMHBIX OOOOIEHU MHUPOBO33PEHUYECKOIO0 XapakTepa,
03HAKOMJICHHWE C MCTOPHEH MX pa3BUTHS M CTAHOBICHUS, (DOPMUPOBAHUE U PA3BUTHE
MPEACTABICHUM O HAYYHBIX METOIaX MO3HAHUS
BEIIECTB W XHUMHYECKUX peaKIui, HEOOXOIUMBIX Il MPUOOPETEHUsT YMEHHI
OPHUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPOJIE,
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B MIPAKTHYECKOW U IMOBCEIHCBHOW KU3HH; Pa3BUTHE YMECHUU U CIIOCOOOB JIEITEILHOCTH,
CBSI3aHHBIX C HAOJIIOAECHUEM U

OOBSICHCHHEM XHUMHUYECKOTO OJKCIIEPUMEHTa, COOJIOICHHEeM TpaBuil 0e301MacHOTro
oOpaIreHus ¢ BEIeCTBaMU.

Hapsny ¢ aTtuM coaepkarenbHas XapakTepUCTHKa LEeNed W 3a7ad U3y4CHMS
peaMeTa B IporpaMMe IO XMMUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHM C
HOBBIMU TPHOPUTETAMHU B CHCTEME cpeAHero olmiero oOpasoBanus. Ceroans B
IPENoAaBaHUM XUMHUHM B OOJbIIEH CTENEHH OTAAETCA IMPEANOYTEHHUE MPAKTHYECKON
KOMITOHEHTE COJIEpkKaHUsl OO0y4YEHUs, OPUEHTHPOBAHHON HAa MOJATOTOBKY BBITYCKHHKA
OIOIIE00pA30BaTENbHOM  OpPraHu3aluy, BIAACIOIIET0 HE HAa0OpOM 3HAaHUM, a
(YHKIIMOHAJIBHOW TI'PAaMOTHOCTBIO, TO €CThb CIIOCOOAMHU M YMEHUSIMH aKTHUBHOTO
IIOJIyYEHHUs] 3HAHUW U IIPUMEHEHUA UX B PEAJIbHOM KU3HU JUIA PEILICHUA IPAKTHUYECKUX
3azad.

B otoii cBsA3M mpu nM3ydeHUM npeamera «XUMHS» JOMUHHPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKUE LIEJU U 331a4H, KakK:

ajanranys OoOy4aromMxcs K YCJIOBHSAM JUHAMHYHO Pa3BUBAOIIETOCS MHUPA,
dbopMUpOBaHNE WHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIIBHOMY IPHHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U WX MPUMEHEHHEM; (OPMUPOBAHUE
y oOydJalmuxcsi KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHIIMI), WMEIOIINX
YHUBEPCAILHOE 3HAYCHUE IS PA3IMYHBIX BHJIOB JICATEIBHOCTH: PEIICHUS TpoOIeM,
MOKMCKA, aHaIM3a U 00pabOTKH HHPOPMALIUH, HEOOXOAUMBIX
JUTSL IPUOOPETEHUS OTIBITA ICITEILHOCTH, KOTOPAast 3aHUMAET BaKHOE MECTO B IIO3HAHUHT
XUMHH, a TakKe JJI1 OICHKU C TIO3WIIMHA SKOJIOTMYECKON O€30MacHOCTH XapakTepa
BJIMSIHUSL BEIIECTB M XMMHUYECCKHX IPOIECCOB HA OPraHW3M 4YeJOBeKa M TPUPOIHYIO
Cpely; pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTESIUICKTYAILHBIX H TBOPYECKHX
CIOCOOHOCTEN O00yJaromuXCcsi: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh HOBBIC
3HAHHUS 0 XMMHH B COOTBETCTBHM C JXU3HEHHBIMH ITOTPEOHOCTSMH, HCIIOJIB30BATh
COBpEMEHHBbIC HMH()OPMAIIMOHHBIC TEXHOJOTHHM JUIsl TMOWCKAa M aHaiu3a y4eOHOW |
HAYYHOTIONYJIIPHON WHQpOpMAIMM XUMHUYECKOTO COJAepkaHus; (opMmupoBaHue u
pasBuTHE |y OOYyYalOMIMXCSl  aCCOLUMATHBHOTO W JIOTUYECKOTO  MBIIUICHHS,
HaOJIIOaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TIPpU IUTAHUPOBAHUM M TIPOBEICHUM XHUMHYECKOTO DKCIICPUMCHTA;
BOCIIUTAaHUE Yy OOYYaromMXcsi YOSKAECHHOCTH B TyYMaHHCTHYCCKOW HAmpaBIICHHOCTH
XUMHH, ©€ BaXHOW PO B PEHICHHH TJIOOATBHBIX MPOOJIEM pPaIMOHAIBHOTO
IPUPOAOIIONB30BAHMS, TIOMOJHCHHUS DJHEPreTUYCCKHX PECYpCcoB M COXPAHCHUS
IPUPOTHOTO PABHOBECHsI, OCO3HAHWS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHS K
NpUpPOAEC W CBOEMY 370POBBIO, a TakXKe TMPHOOPETEHHS OIbITa WCIIOIb30BaHUS
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MOJTYYEHHBIX 3HAHWUHU JUTS NPUHSITHS TPAMOTHBIX PEUICHUH B CUTYallUsX, CBSI3AHHBIX C
XUMHAYECKIMH SIBIICHUSIMHU.

e w 3amaum  w3ydeHWs] npeaMmera «XWMHS» MOIYYWIA IMOAPOOHYIO
METOJIMYECKYI0 HHTEepHpeTanuio B pasaene «llmaHupyemple pe3yabTaThl OCBOCHUS
IpOrpaMMbl TI0 XUMHW», Oyarogaps uyeMy oOecIedeHO YETKOEe IMPEJCTABICHUE O TOM,
KaKHe 3HAHWS U YMEHUS UIMEIOT MPSIMOE OTHOIICHUE K peaTn3alii KOHKPETHON IIEH.

B yuebHOM miaHe cpenHero oOmiero oOpa3oBaHus IMpeaMeT «XUMUsS» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MPEAMETHOI 001acTH «ECcTeCTBEeHHO-HAYyYHBIE TPEIMETHDY.

OO1iee 4ncao 4acoB, peKOMEHOBAHHBIX JUIS U3Y4YeHHs] XUMUH — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kinacce — 34 yaca (1 gac B Hejieno).
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COJIEP) KAHUE OB YUEHUSI!

10 KJJACC Teopernyeckue OCHOBbI OPraHU4eCKOH XUMUH

[Ipenmer opranmyeckoil XMUMHUHU: €€ BO3HUKHOBEHHUE, Pa3BUTHUE M 3HAUCHHE B
MOJIyYEHUH HOBBIX BEIIECTB H MaTepuajoB. Teopuss CTPOEHHsS OpPraHUYECKUX
coenuHeHnit A.M. bytiepoBa, e€ ocHOBHbIE MojokeHUsa. CTpyKTypHble (OpMYIIbI
OpraHMYeCKUX BEIIECTB. ['oMosorus, nzoMepus. XUMUYECKasi CBSI3b B OPTraHUYECKUX
COEMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBinenre o kinaccupUKaIMM OpraHuyeckux BemecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCTUHEHUHN (CUCTeMaTHU4ecKas) U TPUBHAJIbHBIC Ha3BaHUS Ba)KHEHIIMX
IPEICTaBUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

JKCNepUMeHTAIbHbIE METOAbI M3YUEeHUsI BelleCTB M UX MpeBpPallleHu i

O3HakomIIeHHE C 00pa3iiaMu OpraHNnYECKUX BEIIECTB U MaTepraiaMu Ha KX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIEeCTB, HAONIOJCHHE U OIMCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB MO IPEBPAIICHUIO OPTaHWIECKUX BEIIECCTB IMTPU HarpeBaHUHU
(mtaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM PsAI. MeTaH U 3TaH — MPOCTEUIINE
IPEICTaBUTENN AJIKAHOB: (DU3UUECKUE U XUMHUUYECKHE CBOMCTBA (peakuny 3aMelIeHUs U
TOpEHUs), HAaXOXKACHUE B IPUPOJIE, TOIYYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTMUECKHW psAA. OTWIEH WU TNPOINUJIEH —
npocTeiilne NpeCTaBUTENN aJIKeHOB: (PU3MUECKHe U XUMMUYECKHEe CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOI€HUPOBAHMS, THIpaTallii, OKHUCJIEHUS U IOJIMMEPHU3ALUN),
MIOJIyYEHHE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u merunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHE CBOMcTBa (peakiusi mnoiaumepusanuu). I[lodydeHne CHHTETHYECKOIro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psii. ALETHIEH —
OPOCTEHIINI MpeACTaBUTEh AJIKUHOB: COCTaB, CTPOCHHE, (PU3UUECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu TUJIPUPOBAHMS, TAJIOTCHUPOBAHMS, THUApPATALUUA, TOPEHUS),
MOJIyYEHHUE U IPUMEHEHHUE.

Apensbl. ben3zoin: cocras, ctpoeHue, GU3NUECKUE 1 XUMUUECKHIE CBONCTBA (peakuu
TaJIOTEHUPOBAHMS W HUTPOBAHHMS), TMOJYy4YEHHE W NpPUMEHEHHe. loayon: cocmas,
cmpoenue, @Quauueckue U Xumuyeckue Ce0uUcmea (peakyuu 2ano2eHupoSanus U

! Kypcusom B TeKcTe BBIIENEHBI DIEMEHTBHI COACPKAHMS ydeOHOrO Marepuajia, KOTOPhIE HM3y4aroTcs B
03HAKOMUTEJILHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB MpeAMETHBIX pe3yipTaToB ocBoeHus POIl COO Ha

0a30BOM YpOBHE.



®enepanpHas padouas mporpamma | Xumus. 10-11 knaccel (6a30BbIH ypOBEHD)

HUMposanus), noayyenue u npumererue. TOKCHYHOCTH apeHOB. ['eHeTHdeckasi CBSI3b
MEXTy YTIIEBOJAOPOAAMH, PUHAICIKAIIUME K PA3THYHBIM KIaccaM.

[TpupoaHBIE HCTOYHUKHU YTIAEBOIOPOIOB. [IpupoaHbIi ra3 u momyTHbIE He()TIHBIC
ra3el. Hedts 1 €€ mpoucxoxaenue. CriocoObl nepepadoTKi HEPTH: TEPETrOHKA, KPEKHHT
(TEepMUYECKUH, KaTadUTUYeCKuil), muponu3. [IpomykTel mepepabOTKH HEPTH, HX
NPUMEHEHHE B TPOMBIINUICHHOCTH W B ObITY. KaMeHHBI yroiab W MPOAYKTHI €ro
nepepaboTKu.

JKCIePpUMEHTAJIbHbIE METO/IbI H3y4YeHHUs BELeCTB M UX NpeBpalleHu i

O3HakoMJIeHHE ¢ 00pa3liaMy TIaCTMACC, KAyIyKOB U pe3uHbl, Kosuekunuu «Hedtey
U «YToib», MOJAETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB M TallOT€HONMPOU3BOIHBIX,
IPOBEJCHUE MPAKTHYECKOH PadoThl: MOJYyYEHUE STUJICHA U U3YyUYEHUE €r0 CBOMWCTB.
PacuéTHble 3agaun

Breruucnenus mo YPaBHCHHIO XUMMYECKOU pCaKkInu (MaCCBI, 06’béMa, KOJIN4YCCTBA
HNCXOOHOTO BEIICCTBA WK ITPOAYKTA PCAKIIUU 110 N3BECCTHBIM MACCC, O6’béMy, KOJIMYCCTBY
OJIHOI'O U3 MCXOJHBIX BCIICCTB UIIN IIPOAYKTOB pCaKHI/II/I).

Kucsopoacoaep:kamue opranndecKue coeMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOJI: CTPOEHUE, HU3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METaJIaMH, TallOT€HOBOJOPOJIAMH,
ropeHue), MpuMeHeHne. BogopoaHble CBA3M MEXIy MOJEKyJdaMu CHOUpPTOB. JlelicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTHICHIIIMKOJIb U TJHMIIEPUH: CTpOEHUE, PU3NYECKUE U
XUMHUYECKHME CBOMCTBA (B3aMMOJIEWCTBHE CO IIETOYHBIMU MeETaJUIaMU, KauyeCTBEHHAs
peakiysi Ha MHOTOATOMHbIE€ CUpTHI). JleiicTBUe Ha opraHu3M yenoBeka. [Ipumenenue
TJIULEPUHA U STUJICHTIIAKOJIS.

deHoI: CTpOoeHNE MOJICKYJIBI, (PU3UICCKUE U XMMUYCCKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunipl U kemowsi. DopManblierul, aueTalbIeTUl; CTpoeHue, GU3nIecKue u
XUMHUYECKHUE CBOMCTBA (peakiMyd OKUCICHHS U BOCCTAaHOBJICHUS, Kau€CTBEHHBIC
peaKIym), MoJy4YeHUE U MPUMEHECHHE.

Ayemon: cmpoenue, Quzuueckue u xumuyeckue ceouUcmea (peakyuu OKUCIeHUs U
80CCMAHOGIIEHUS), NOTYYEHUe U NPUMEHeHUe.

OnHOOCHOBHBIE TIpe/AC/IbHBIE KAapOOHOBBIE KHUCIOTh. MypaBbUHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, PU3nYecKre u XuMUYECKHUEe CBOMCTBA (CBOMCTBA, OOIITHE TS Ki1acca
KHUCIIOT, peaKIus STepuUKaIIHH ), TOTy4deHue U npuMenenne. CTeapuHoBast ¥ OJIEMHOBAS
KHUCJIOTHI KaK MPEJACTaBUTENIU BBICIIMX KapOOHOBBIX KHUCIOT. Mblla KaK COJU BBICIIHUX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE CHCTBHE.

Crnoxxaple 2GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOSN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.
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VYrneBoapl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, IH- U TMOJUCAXapU[IbI).
['mroko3a — mpocTelmmii MOHOCaXapHa: 0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, GU3NUYECKUE
U XUMUYECKuE CBoicTBa (B3aumojelcTeue ¢ ruapokcugom wmenu(ll), okucnenume
aMMHAYHBIM pPacTBOpoM okcuaa cepedpa(l), BoccTaHOBIIEHHE, OPOKEHHE TIIIOKO3bI),
HAXOXKJEHUE B MPUPO/Ie, IPUMEHEHNE, Ononornueckas poiib. @orocunres. DpyKTo3a Kak
U30MED TIIIOKO3BI.

Caxaposza — npedcmasumens OuUcCaxapuoos, 2uopoau3, HaAXoMucoeHue 8 npupooe u
npumMeHeHue.

Kpaxman u uesmmono3a Kak OpupoAHble ToiuMepbl. CTpoeHue Kpaxmana u
HEJUTI0N03bI. PU3NYECKUE M XUMUYECKUE CBOICTBA KpaxMaria (THAPOIIN3, KaueCTBEHHAs
peaKkIus ¢ UOJ0M).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHHUsI BEIECTB M UX MpeBpallleHui

[IpoBencHue, HAONIONCHHE W OIMMCAHWE JIEMOHCTPAIIMOHHBIX OTBITOB. TOPCHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCIECHUE ITAHOJA OKCUIOM
meau(Il)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIJMIEPUHA C THUIPOKCHIOM
menu(Il)), ampaeruaoB (OKHCIEHHME aMMHA4YHBIM pacTBopoM okcuaa cepedpa(l) u
ruapokcunom  meau(ll), B3aumopeiicTBME Kpaxmaida C HOAOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTHble 3aga4un

Brraucienns 1mo ypaBHEHHIO XUMHYECKOM peakiuy (Macchl, 00bEéMa, KOJIUYECTBA
HCXOJ/IHOTO BEIIeCTBA MJIH MPOIYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTUICCTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUHN).

A3oTcoaep:Kaniue OpraHnyecKue coeInHeHus
Amunvl. Memunamun u aHUIUH: cOCmMaes, cmpoeHue, uzudeckue u Xumuueckue

ceolicmea (copenue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMWHOKHUCIIOTHI Kak aM@oTepHble opraHuyeckue coeauHeHus. duznueckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIUIMHA). bruosorndeckoe 3HaUeHUe
aMUHOKHCNOT. [lenTubl.

benkn kak nOpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHenus. llepBuunas,
BTOpPUYHAs U TPETHUYHAS CTPYKTypa O€IKOB. XUMUUYECKHUE CBOMCTBA OEJKOB: TUJIPOJIN3,
JIeHaTypalys, KaYeCTBEHHbIC PEaKIU Ha OCIIKH.

JKcNepUMeHTAJbHbIE METOAbI H3YUEeHUS BeleCTB U UX NMpeBpallleHuil
Ha6nronenue u onrcanue 1eMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIus OCIKOB TpH
HarpeBaHUM, IIBETHHIE peakiny O0eJIKOB. BhICOKOMOJIEKYJ/JISAPHBbIE COeTMHEHMST

OCHOBHbIE TOHSTUS XUMHH BBICOKOMOJICKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3B€HO, CTENIEHD MOJMMEPU3ALMU, CPEIHIS MOJIEKYJISIpHAs Macca.

10
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OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJUMEpU3AIHs 1
MOJTUKOH/ICHCAITHSI.

ITnacmmaccol  (noausmuneH, NOIUNPONUNEH, NOJUSUHUIXTIOPUO, NOJUCIUPOTL).
Hamypanonoiti u cunmemuueckue xayuyku (6ymaoueHouli, XJ10PONPEHOBbI U
usonperogulil). Bonokna: HamypanbHule (XJIONOK, Wepcmb, WENK), UCKYCCMBEHHbLE
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemudecKue (Kanpox u 1aecam,).

JKCIepUMEHTAJIbHbIE MeTO/IbI U3y4YeHHUs BellleCTB U UX NMpeBpalleHui

O3HakomiieHHe ¢ 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyKOB.

Me)KHPEIlMeTHLIe CBA3HU

Peaﬂmauw{ MCIKIIPCAMCTHBIX CBs3EH IIpU U3YyUYCHUU OpFaHH‘{GCKOﬁ xumuu B 10
KJIIaCCC OCYLICCTBIIACTCA YCPC3 HCIIOJIb30BAHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK H HOHHTHﬁ, ABIAIOIUXCA CUCTCMHBIMU JJIsI OTACIIBHBIX IIPECAMCTOB
CCTCCTBCHHO-HAYYHOI'O OUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KiIacCU(pHUKAIKS, TEPUOINIHOCTh, HAOIIOJACHUE, H3MEPCHHE,
AKCIICPUMEHT, MOJICIIMPOBAHUE.

®duzuka: mMaTtepus, YHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJia, SHEPreTHUECCKUI
YPOBEHb, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3UUECKHE
BEJTUYMHBI U €UHUITBI UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouochepa, OOMEH BEHIECTB B OpraHu3Me,
dboToCcHUHTE3, OMOJIOTMYECKN AKTUBHBIEC BElIecTBa (O€IKH, YTIIEBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIC TOPOABI, TOJE3HBIE HMCKOMAaeMble, TOILIUBO,
PECYpPCBHIL.

TexHooTUs: TUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO MUTAHUS, MOIOIIHE
CpENCTBa, ICKAPCTBEHHBIE U KOCMETUYECKHE TIPenapaThl, MaTepuabl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KVNTACC Teopernyeckue OCHOBbI XUMHH

XUMHUECKHUH 3JIeMeHT. ATOM. SApo aToma, U30TOMBI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTUYecKre ypOBHHU, IMOJYPOBHU. ATOMHBIC OpOWUTAmH, S-, P-, O- 3JIEMEHTHL
Oco0eHHOCTH pacnpeiesieHus SJEKTPOHOB MO OpOUTAISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YETBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.

ITepuoanyeckuit 3akoH U llepuoanueckas cucreMa XUMHAYECKUX 3iaeMeHToB J[.M.
MenpneneeBa. CBsA3b IEpUOANYECKOro 3aKkoHa U [lepnoanueckoil CUCTEMBI XMMUYECKUX
anemeHnTtoB .M. MeHneneeBa ¢ COBPEMEHHOW TEOPHUEM CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMHU

11
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MIPOCTBIX M CJOYKHBIX BELIECTB MO IpynmnaM M NepuoaaM. 3HAYCHHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKask CBSI3b. BUIbl XUMUYECKOU CBSI3U (KOBAJICHTHAs
HEeMoJISIpHAass ¥ TOJisipHAsi, HWOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHUsA
KOBAJICHTHOM XMMHYECKOW CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DneKkTpooTpuuaTebHOCTh. CTeneHb oKuciaeHus. MIOHbI: KaTHOHBI
Y QHHUOHBI.

BemiectBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB
OT TUNA KPUCTAINYECKOU PEIIETKHU.

[TonaTHe 0 nucnepcHbIX cucTeMax. MICTHHHBIE U KOJUTOMAHBIE pacTBOpBI. MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE.

Knaccudukanus nHeoprannueckux coeauHeHuil. HoMeHknaTypa HEOpraHUYECKUX
BellecTB. ['eHeTnueckass CBS3b HEOPraHMYECKHWX BEIIECTB, IPUHAIIEKAIMUX K
Pa3IMYHBIM KJIACCaM.

Xumuueckas peakuus. Kiaccudukanus XuMHYECKUX peakuii B HEOPTaHUUECKOU 1
OPraHWYEeCKONM XUMHUHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB, 3aKOH COXPaHEHUS H
IIPEBPALLECHUS YJHEPTUU [IPYU XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTtnMbie
peakuuu. XuMHIeCKoe paBHOBecre. PaKTOphl, BIUSAIOIIME HA COCTOAHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

Onektponutuyeckass auccounanus. CunpHble U cnadble 3nexkTposuthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIas, HEUTpalIbHasL, 1Ies104Hast. [lonsamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu MOHHOTO OoOMeHa. [ u0poau3 HeopeaHuyeckux u
OP2AHUYECKUX BEUjeCme.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — peakiuuu. [lonamue 06  snexkmponuze

pacnjiaeos u pacmeopos coJell. prwenenue JIeKmpoJjusd.

JKCcNepUMEeHTAJIbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpPalleHuil

Hemonctpanus tabnui «llepuoanueckas cuctema xumuueckux snemeHTon J[.U.
MeHneneeBa», W3ydeHUE MOJENCH KPUCTAIUTMUECKUX PEMIETOK, HAOIIONCHHE |
ONMCAaHUE JCMOHCTPAIMOHHBIX W JIa0OPATOPHBIX OMNBITOB (pa3jloKEHHE TEPOKCUJIA
BOJIOPOJa B MPUCYTCTBUM KaTajau3aTopa, ONPENEIICHUE CPElbl pAaCTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HMHAMKATOpPA, PEaKIMM HOHHOTO OOMEHa), TPOBEICHUE
MPaKTUIECKON paboThl «BnusHue pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKInum».

PacuéTHble 3aaa4n
Pacyérpl mo ypaBHEHUSM XMMHYECKUX PEAKLHM, B TOM YHUCJIE TEPMOXHUMUUYECKUE
pacU€Thl, pacUEThI C UCIIOJIBL30BAHUEM MOHATHUS «MACCOBAast JIOJISl BEIIECTBAY.

12
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Heoprannyeckasi Xumus

Hewmeramnsl. Ilonoxxenne HemerauoB B llepmoandeckod CUCTEME XMMHYECKHX
anemenToB J[.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3HNYECKUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe Kuciaopona, cepsl, docdopa u
yriepoaa).

XUMHUYECKUE CBOMCTBA Ba)XHEHIIMX HEMETaUIoB (TajJoreHoB, Cephbl, a3o0Ta,
docdopa, yriaepoga U KpeMHHS) U UX COCJIMHEHUN (OKCUIOB, KHCIOPOICOAEPHKAIIMX
KHCIIOT, BOJIOPOJHBIX COCTMHEHUH ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne MetaiwioB B llepuoanueckodl cUCTEME XHMHUYECKHX
anemenToB JI.U. MenneneeBa. OcOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmue  ¢usuyeckue CcBoMcTBa  MeTaioB. CrulaBel  METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUN METAJUIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAIIOB (HATPHH, Kadui, KaJdbIllui, MarHuu,
ATIOMUHUHN, IIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCAMHECHUI.

OO6mue crnocoObl MONydYeHUs: MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobwi 3auyumst om kopposuu. [IpuMmeHeHne MeTauioB B ObITY U TEXHUKE.

3KCHepI/IMeHTaJ'II>HI>Ie METO/JAbI U3YICHHUSA BCIICCTB U UX npeBpameHnﬁ

I/ISY‘ICHI/IC KOJUICKIINH «Mertaniasl u CIIJIaBbI», 06p33HOB HCMCTAJLJIOB, PCHICHHUC
OKCIICPUMCHTAJIbHBIX 34144, Ha6JIIOI[CHI/I€ H OIIHCAHHUC JOCMOHCTPAOMOHHBIX H
J'Ia60paTOpHBIX OIIBITOB (BBaHMOI[Cf/'ICTBHC TUAPOKCHUA AJIFOMUHUA C paCTBOpAMHU KHUCIIOT
nu HICJ'IO‘ICfI, Ka4CCTBCHHLIC pCAaKIINH HA KATUOHLI MeTaJ'IJ'IOB).

Pacuérnble 3a1aun

Pacuérel maccel BemiecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCe WM 00BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJIHO U3 BEIIECTB
UMEET MPUMECU. XUMMS U KU3Hb

Ponp xumMum B 0OCCIIEUEHHHM SKOJIOTHYECKOM, HDHEPreTHYECKOM W IHIIEBOU
0€30MacHOCTH, PA3BUTUU MEIUIIMHEI. [IoHSITHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB
Y XUMHAYECKUX PEAKLIUM.

[IpencraBienuss 00 OOIMX HAY4YHBIX MNPHUHIIUMIIAX MPOMBIIUICHHOTO TOJy4YeHUS
BAKHEHMIIINX BEILIECTB.

UYenoBek B MHUpE BEIIECTB U MaTEPUAIOB: BAKHEUIIINE CTPOUTEIbHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE ~MaTepHasibl, KpacKu, CTEKJIO, KepamMuKa, MaTephaibl TUTSt
AJIEKTPOHUKH, HAHOMAaTEPHUAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIE YTOOpEHUSI.
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XuMHUSIT W 30pPOBbE UEJIOBEKA: MpaBWa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, mpasBuia 0€30MacHOTO KMCIOJIb30BAHMS IMPENApaToB OBITOBOM XUMHUU B
MMOBCEHEBHOM KU3HUA. MeKnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMETHBIX CBS3€W NMPU M3YYEHHUU OOIEH M HEOpraHMYeCKOH
xumun B 1]l  Kjacce  OCyHIECTBIIIETCS 4YEpe3 MCIONIb30BaHME KakK — OOIIuX
€CTECTBEHHOHAYYHBIX MOHATHA, TaK W TMOHATUM, SBIAIOIMIMXCA CUCTEMHBIMH IS
OTJIENbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Iue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAYYHBIM (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, NEPUOAUYHOCTb, HAOIIOJCHUE, HKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHUE.

®du3nkKa: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKH YpOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoOe€ COCTOSTHHE BEILECTBA, (PU3MUECKUE BEIMYUHBI U €AUHUIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTeMa, ouocdepa, Makpo- 1 MUKPO3JIEMEHTHI,
BUTAMHHbBI, OOMEH BELIECTB B OPraHU3Me.

['eorpa¢usi: MuHEpanbl, TOpHbIE IOPOABI, IOJIE3HBIE HCKONAeMble, TOIUIMBO,
PECYPCBL.

TexHonorus: XUMHYECKas NPOMBIIUIEHHOCTh, METAJUIyprus, HPOU3BOJICTBO
CTPOUTEIBHBIX  MATEPUANIOB,  CEJIbCKOXO3SIIICTBEHHOE  IMPOU3BOJCTBO,  IHUILEBAS
POMBIIIIEHHOCTD, (bapmaneBTUYECKast MPOMBIIUIEHHOCTb, IPOU3BOJICTBO
KOCMETHYECKHX  IpEenaparoB, MPOU3BOJCTBO  KOHCTPYKLUMOHHBIX  MAaTE€pHasoB,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBAHUSI K PE3yJIbTaTaM OCBOCHHS 00yUYaIOIIUMHUCS
nporpaMMm cpeaHero oOiiero o0Opa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuHo-MeToanueckol OCHOBOM [jIsi pa3pabOTKU  IJIaHUPYEMBIX
pe3yibTaTOB OCBOCHHMS MPOrpamMM CpeaHero oOimero o0pa3oBaHUs — SIBISIETCS
CHUCTEMHOACSITEIIPHOCTHBIN TIOIXO/I.

B cooTtBeTcTBHE C CUCTCMHO-ACATCIbHOCTHBIM ITIOAXOA0M B CTPYKTYPC JIMYHOCTHBIX
PE3YIIbTATOB OCBOCHUA IIPCAMCTA «XUMHUSD» HA YPOBHE CPCOHCTO 06H1€F0 06p330BaHI/I5{
BBIACJICHBI CJICAYIOITHUC COCTABJIAIOIIUC!

— OCO3HaHME 00YYAIOIIUMHUCS POCCUICKOMN rPaXKJaHCKOW UJICHTUYHOCTH —
TOTOBHOCTH K CaAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEAECIICHUIO; Haau4yue
MOTHBAIIMU K 00YUYEHHIO;

— IIeJICHANIPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX Tpaguluil 0a30BOl HAayKM XUMUMU;
TOTOBHOCTh M CIIOCOOHOCTh OOy4arolUMXCsl PYKOBOJCTBOBATbCSI B  CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

— HaJIMYUE NMPABOCO3HAHUA IKOJIOTMYECKON KyJIbTYPhl U CIIOCOOHOCTU CTABUTH LIETHU U
CTPOUTBH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3YyJIbTAThl OCBOCHUS MPEaAMETa « XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHMTATEIBHON JESITEIHPHOCTH B COOTBETCTBUM C TYMAHUCTUYECKUMHU,
COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH U HJi€alaMUd POCCUKUCKOTO
rpakIaHCKOT0 O0IIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMU U MPaBUIaMU MOBEIACHUS,
CITIOCOOCTBYIOIIMMH TpOIleccaM CaMOIIO3HAHMS, CaMOPAa3BUTHS W HPABCTBEHHOTO
CTAHOBJICHHS JINYHOCTH O0YJAFOIITHUXCS.

JIM4HOCTHBIE  pE3YyJIbTATBl  OCBOEHHSI  IpeAMETa  «XHUMHUS»  OTPAXKaAKOT
chOPMUPOBAHHOCTh  OMNBITA TO3HABATEILHOM W  MPAKTHYECKOM  JEATETbHOCTU
00ydJaronmxcsi Mo peain3aIuy IPUHITHIX B 00IECTBE IIEHHOCTEHN, B TOM YHCJIE B YaCTH:
1) rpamaaHCcKOro BOCIMTAHMS
OCO3HaHMs 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH, YBAKCHUS
K 3aKOHY W IIPaBOMOPSAKY; MPEACTABICHUS O COLMAJIbHBIX HOPMax M MPaBHIIAX
MEKJIMYHOCTHBIX OTHOIICHUM  KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOM
NEATEeIIbHOCTH TIPHU CO3/IaHUU YUEOHBIX ITPOCKTOB, PEIICHUH YUEOHBIX M ITO3HABATEIbHBIX
3a71a4, BBHITIOJTHEHUU XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATh U IMPUHUMATb MOTHBBI, HAMCPCHU A, JIOTUKY U apTI'YMCHTBI
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JIPYTUX TIPU aHAJU3€ PA3IMYHBIX BUJIOB YUCOHOM NESITEILHOCTH;
2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

HCHHOCTHOI'O OTHOIICHUS K UICTOPHUYICCKOMY 1 HAYYHOMY HACJIICIUIO OTCYECTBEHHOM
XUMHH, YBAXKCHHUA K IPOLHCCCY TBOPUCCTBA B obnacTu TCOPHUHU U IIPAKTHYCCKOIO
INPUMCHCHUA XWUMHUH, OCO3HAHUA TOIO, 4YTO HAOCTUIKCHUSA HAYKHM CCThb PpPE3YyJIbTarT
JIUTCIBbHBIX Ha6JIIOI[CHI/II\/’I, KPOIIOTJIIMBLIX 3KCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOSHHOI'O
Tpyda yqéHLIX N IIPAKTUKOB, HWHTCPCCA U IIO3HABATCIIBHBIX MOTHBOB B IIOJIYYCHHU U
MMOCJICAYIOIIEM aHAJIN3C

I/IH(i)OpMaHI/II/I 0 MMEePCIOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XUMHUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS; CTIOCOOHOCTH OILIEHUBATh CUTYaLlUH,
CBA3aHHBIE C XUMHYECKHMM SIBJICHUSMH, W IIPUHAMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; TOTOBHOCTH OLICHUBATh
CBOE MOBEJEHNE U MTOCTYNIKM CBOMX TOBAPUUIEH C MO3WIMM HPABCTBEHHBIX U MPABOBBIX
HOPM M OCO3HAHUE NOCIIEACTBUN ITUX ITOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHUS LIEHHOCTEH 340pOBOro U 0e30macHoro oopasa )XKM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3MYECKOMY H TICHXHUYECKOMY
3I0POBBIO; COOJIIOJCHUSI TpaBUJl 0€30MacCHOr0 OOpallleHUs C BEIIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOH AESATENbHOCTH; MOHMMAaHHUS LIGHHOCTH MpPaBUI
UHAMBUIYAJIbHOTO M  KOJUIEKTUBHOTO 0O€30MacHOr0 IMOBEACHHMS B  CHUTYyalMsX,
YTPOXKAIOUIUX 3J0POBBI0O M JKW3HH JIIOJIEH; OCO3HAHMS TOCJIEICTBUH W HENPUATHS
BpPEAHBIX MPUBBIYEK (YHIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpEeHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIETOBATENBCKON e TEIbHOCTH,

OOILIECTBEHHO TMOJIE3HOM, TBOPYECKOW M JIPYTrUX BHUAAX ACSATENbHOCTH; YCTAHOBKHM Ha
aKTUBHOE YYacTHE€ B PEIIEHUHU MPAKTHUECKHX 3a7a4 COLMAIBbHON HalpaBiIe€HHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbl); HHTEpeca K MPaKTHYECKOMY H3Y4YeHHIO mpodeccuit
pPa3IMYHOro poAa, B TOM YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMUMU;
YBaXEHUS K TPYAY, JIOJAM TpyAa U pe3yjbTaTaM TPYIOBOH JNEATEIbHOCTH; TOTOBHOCTU
K OCO3HaHHOMY BBIOOpY HWHIMBHIYaJIbHOW TpAaeKTOpUU o0Opa3oBaHus, Oyayuiei
npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U MOTpeOHOCTEN 00LIECTBA;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:
DKOJIOTMYECKUA  11eJ1IeCO00pa3HOTO  OTHOIIGHHS K  TPUPOJe, KaK  HCTOYHHKY
CYIIIECTBOBAHUS U3HH Ha 3eMJie; MOHUMAaHUA TI100abHOTO XapaKkTepa dKOJIOTUIECKUX
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npo0ieM, BIUSHUS SKOHOMUYECKHUX MTPOLIECCOB HA COCTOSTHUE MPUPOTHOMN U COLIMATIEHON
Cpedbl; OCO3HAHUSI HEOOXOIMMOCTH UCOJb30BAHUS TOCTUKECHUI XUMUU ISl PEILICHUS
BOIIPOCOB PAlMOHAIBHOTO MNPUPOJAOIOIb30BAHUS;, AKTUBHOTO HENPUATHS JCUCTBUM,

IIPUHOCSIINX Bpel OKPYKAKOLIEH TPUPOAHON
cpene, yYMEHUsS TPOTHO3UPOBATH HEOJIArOMpPUATHBIE HSKOJOTUYECKHE TOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUA W NOPENOTBpPAILATh UX; HaJu4yusi Pa3BUTOrO
DKOJIOTUYECKOTO  MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpbl, ONbITA JCATEIBHOCTH
HKOJIOTUYECKON HAIPABJICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCA UMHU B MO3HABATEIILHOM,
KOMMYHUKATUBHOM ¥ COLIMAJILHOM MpaKTUKE, CIHOCOOHOCTM M YMEHHS aKTUBHO
MPOTUBOCTOSITH UACOJIOTUN XeMOPOOUH;
7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU; MOHUMAHUS CICIM(PUKA XUMUU KaK HAYKH,
0CO3HaHus €€ pojau B (HOPMUPOBAHUH PALMOHATHHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU
LEJIOCTHOTO TPEACTaBICHUS 00 OKPYXKAIoUEeM MHpPE Kak O E€IUHCTBE MNPUPOILI U
YyeJIoBeKa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHUH TPoOIeM COXpaHECHUS
IPUPOIHOTO PABHOBECHST; YOSKIEHHOCTH B 0COO0I 3HAYMMOCTH XUMHH JIJI1 COBPEMEHHOMN
HUBUIM3ALHUNA: B €€ T'YMAaHUCTUYECKOM HANPABICHHOCTH UM BAXKHOM POJU B CO3JAHUU
HOBOM 0a3bl MAaTepUAIBHOW KYJIbTYpPbI, PEIICHUH TI00ATbHBIX MPOOJIEM YCTOHYUBOIO
pPa3BUTHSA YEJIIOBEYECTBA — CHIPHEBOM, JHEPreTHUYECKOW, MUIIEBOM M 3KOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOECNEYEHUH YCIIOBUM YCIEIIHOTO Tpylaa H
HKOJIOTHYECKH KOMGMOPTHON >KM3HM KaXKJOTO 4jieHa OOIecTBa; €CTeCTBEHHO-HAYYHOU
rPAaMOTHOCTH: TIOHHUMaHUS CYIIHOCTA METOJOB MO3HAHUS, HWCHOJb3YEMBbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIL30BaTh MOJIydaeMble 3HAHUS JJIs aHAIu3a U
O0OBSCHEHHUSI SIBJICHUI OKPYXKAIOIIEro MUPA M MPOUCXOIAIIUX B HEM U3MEHEHUN, yMEHUS
nenath 000CHOBAHHBIC 3aKITIOYCHHUSI HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIUXCS JAHHBIX
C 1UENIbI0 TOJIy4YeHUS JIOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH CaMOCTOSITEIBHO
WCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl PEIICHUS MpoOJieM B PEAbHBIX KU3HEHHBIX
CUTYaIIUsIX; UHTEPECA K TO3HAHUIO U UCCIIEA0BATEIIbCKON IESITETbHOCTH;
TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHUIO M caMOOOpa3oBaHUIO, K
AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUM MO XUMHUHM B COOTBETCTBUHU C >KM3HCHHBIMU
NOTPEOHOCTSIMU; UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IMYHBIX cdepax
poecCUOHaNBHOM eI TEIEHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHBIC PE3yJIBTaThl OCBOCHHS YU4EeOHOTO TpeiMeTa « XUMUs» Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus BKIHOYAIOT:

3HAYUMBbIE JUIS dbopmHpoBaHUs MUPOBO33PEHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTPAXKAOIINE
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IIEJIOCTHOCTh HAYYHOU KapTHUHBI MHpa U CHelU(UKY METOI0B MO3HAHUS, CTIOIb3yEMbIX
B ©CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, HEPIUs, SBJICHUE, MPOIIECC, CUCTEMA,
HaYYHBIN ()aKT, IPUHINI, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS, HCCICIOBaHHE,
HaOJI0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe); YHUBEpCalbHbIe ydeOHbIC NeHCTBHS
(mo3HaBaTeNbHbIC, KOMMYHUKATUBHBIE,
peryiaTuBHbIE), obecneunBaronme GpopMupoBanrne (QyHKIMOHAIBHOM TPaMOTHOCTU U
COLIMATIbHOW KOMITETEHIIMH O0YyYaloUIXcs; CIIOCOOHOCTh 00YJArOMIMXCSl UCTIOIb30BaTh
OCBOCHHBIC MEXIUCIHUILUIMHAPHBIE, MHUPOBO33PCHUECKUE 3HAHUS WM YHHUBEPCAJIbHBIC
yueOHbIe IeHCTBYS B TIO3HABATEIBHON U COIUAIEHON MPAKTUKE.

MertarnpenMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIA/ICHUE YHHUBEPCATLHBIMU Y4SOHBIMU
NI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JCHCTBUSIMHU.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue 1eMCTBUA:
CaMOCTOSITETILHO (DOPMYJIMPOBATh M aKTYaJU3UPOBATh MPoOIIeMy, BCECTOPOHHE €€
paccMaTpUBaTh;
ONPENETATH LETU ACATEIBbHOCTH, 33/1aBasi MapaMeTPbl U KPUTEPUU UX JTIOCTHKEHUS,

COOTHOCHUTB PE3YJbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LEISIMH; HUCIOJb30BATh MPHU
OCBOCHMY 3HAHUW TPUEMBI JIOTHUYECKOTO MBIIIJICHUS — BBIJICIIATh XapaKTEPHbIC TPU3HAKU
MOHATHM M YCTAaHABJIMBATh MX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHNE MOHATHUS
JU1s1 OOBSICHEHUS OTJISTBHBIX (DaKTOB U SIBJICHUI; BBIOMpATh OCHOBAHMS M KPUTECPUHU IS
KJIacCU(UKAIIUU BEIIECTB U XUMUUYECKUX

peakuuii;

YCTAHABJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKAY U3YYa€MbIMH SIBJICHUSIMU;
CTPOUThH JIOTUUECKUE pacCCyX JeHUs (MHAYKTUBHBIC, JEAYKTHUBHbBIC, IO aHAJIOTHUH),
BBISIBIIATH 3aKOHOMEPHOCTM M MNPOTHUBOPEYMS B PACCMATPUBAEMBIX  SBJICHUSX,
dbopMyIUpOBaTh BBIBOALI M 3aKIIOYCHUS, MPUMEHATh B IIpoIecce ITO3HAHMS,
HCIIOJb3YyeMble B XHUMHHM CHMBOJIMUECKHE (3HAKOBBIC) MOJEIH, IPEeoOPa30BHIBATH
MOJICIbHBIE MPEACTABICHUS — XUMHUYECKUW 3HAK (CHMBOJI) AJIEMEHTa, XUMHUYECKas
dbopmyIa, ypaBHEHHE XUMUYECKON PEAKIIMKU — TIPU PEIICHUHN YU4eOHBIX MO3HABATEIHHBIX
W TIPAKTUYECKHUX 3aJa4, IPUMEHATh HA3BAHHBIC MOJICIBHBIC MPEACTABICHUSA IS
BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKIUM.

Bba3oBrie ncciienoBarejLCKHe 1eHCTBUA:

— BJAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUUECKUX PEaKIIHM;
— (QopMynupoBaTh LEIW W 3aJayd UCCIEAOBAHUS, HCIOJb30BAaTh IOCTABICHHBIE U
CaMOCTOATENFHO CPOPMYIUPOBAHHBIE BOMPOCH! B KAUYECTBE MHCTPYMEHTA TTO3HAHUS
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U OCHOBBl g (OpPMHUpPOBAHMS TUIOTE3bl 1O MPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

— BJIQJIETh HABBIKAMHU CAMOCTOSITEJIBHOIO IUITAHUPOBAHUS W MPOBEACHUS YYEHUYECKHUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBAaTh YMEHHMs HaOMIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO IMPOTHO3UPOBATh €ro pe3ysbTaT, (popMyaupoBaTh OOOOLIECHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUSA, COCTABIIATH
000CHOBaHHBIN OTYET O POJCITAHHON paboTe;

— MpUOOpEeTaTh OMBIT YYCHUYECKOW HCCIIEOBATENbCKON U MPOEKTHON JEATEIbHOCTH,
HPOSIBISATE CHOCOOHOCTP M TOTOBHOCTh K CAMOCTOSITEIBHOMY ITOMCKY METOJOB
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHHUS.

Pabora c nndopmanmueii:

— OpPHUEHTUPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HH(OpMaLUU (HAyYHO-TIOMYJIsIpHas

— JIMTepaTypa XMMHUYECKOTO COJIEp KaHMsl, CITpaBOYHbIE MOcoOUs, pecypchl UHTepHETA),
aHANM3UPOBaTh MH(GOPMAIMIO pa3IMYHBIX BUAOB U (OpM MpeAcCTaBICHMUS,
KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

— (opmynHrpoBaTh 3aIIPOCHl U IPUMEHATH Pa3IMYHbIE METO/IbI IPU MIOUCKE U 0TOOpE

— uHpopManuu, He0OXOAUMOH JIJIs BHIIIOJIHEHUS YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;
IpUOOPETaTh OIBIT UCIIOJIB30BAHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX

— TEXHOJOTMMl M pa3iMYHbIX ITOMCKOBBIX CHCTEM;  CaMOCTOSITEIbHO BBIOUPATH
ONTUMAJIbHYIO (POpMY MpeacTaBiIeHUsI HH(DOPMALUU

— (cxeMbl, rpaduKH, IMarpamMMmbl, TaOJHIbI, PUCYHKHM M JAPYTHUE); HCIOIb30BAThH
HAy4YHBIN S3bIK B KAYECTBE CPEJICTBA MIPU pabOTE C XUMUUYECKON

— uH(pOPMALMEH: TPUMEHSITH MEKIIPEAMETHBIC ((PU3MUECKIE U MATEMATHUECKHE ) 3HAKH
U CcUMBOJBI, (opMynbl, abOpeBUATypbl, HOMEHKJIATYPY; HCIOIb30BaTh U
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIITHOCTH.

KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUS:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CY>K/1aeMOM TeMbI B X0/ ANAJIOra W/WIA JUCKYCCHH,
BBICKa3bIBaTh HCH, (POPMYJIHPOBATH CBOM MPEIIONKEHUS OTHOCHUTEIBHO BBITIOTHEHUS
MPEJIOKEHHOW 3a/1auM; BBICTYNATh C MPE3EHTALMENd PEe3yJIbTATOB MO3HABATEIbHOM
JESITEIbHOCTH, TOJTYUYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHKAMH IPH
BBITIOJTHEHUH XUMUUYECKOTO AKCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIICIOBAHUIO
CBOMCTB HM3ydaeMbIX BEIECTB, peaju3allud Y4eOHOro TpoekTa U (PopMyIupoBaTh
BBIBO/IbI 10 pe3yJibTaTaM MPOBEAEHHBIX UCCIICIOBAHUIN MYTEM COTJIACOBAaHHUS MMO3UIIMI B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHBIC YHHBEPCAJIbHBIE yYeOHbIE 1eiiCTBHS
CaMOCTOATCIIBHO INNIAHUPOBATDb u OCYHICCTBIIATH CBOIO ITO3HABATCJIbHYIO

ACATCIbHOCTb, OIIPCACIIAA e€ oeiim M 3aaadd, KOHTPOJIHMpPOBATbL H II0 MCPC
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HE00X0IMMOCTH KOPPEKTUPOBATH Mpe/jIaraeMblii aIrOpUTM JCHCTBUH MPH BHITIOJTHEHUH
y4eOHBIX M HCCIIEOBATEIbCKUX 33/a4, BEIOMpaTh Hanbonee 3(GeKTUBHBIN COCO0 UX
pelieHus: ¢ y4€TOM MOJYYEHHUS] HOBBIX 3HAHUN O BEHIECTBAX U XUMUYECKUX PEAKIUIX;
OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH EATETLHOCTH Ha OCHOBE CaMOaHaNIN3a U

CaAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:

— c(OpMHUPOBAHHOCTH MPEJICTaBICHUI 0 XAMHUYECKOU COCTaBJISIFOLIEN
€CTECTBEHHOHAYYHON KapTHUHBI MHPA, POJIA XUMHUH B TIO3HAHUU SIBJICHUI MPUPOJBI, B
(GOpMHpPOBaHWM MBIIUIEHUS W  KyJbTYpPhl JMYHOCTH, €€ (PYHKUMOHAIBHOU
IPAMOTHOCTH, HEOOXOJUMOM Ji pEHIeHHs] MPAKTUYECKUX 3a7ad M 3KOJOTHYECKH
O00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[I0POBBIO M NPUPOJHOW cpeile; BiaJeHue
CUCTEMOM XMUMHUYECKUX 3HAHUM, KOTOPAs BKJIKOYAECT: OCHOBOIOJATAIOIIME MOHATHS
(XMMUYECKHH 3IEMEHT, aTOM, JIEKTPOHHAast 000JI0UKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, XUMUYECKAs CBsI3b, CTPYKTypHas ¢popMyiia (pa3BEpHyTas U
COKpalIl€HHast), MOJb, MOJIApHAas Macca, MOJSPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
(GyHKIMOHAJIbHAs TpyIIa, paauKall, U30MEpHUs, HU30MEpbl, TOMOJIOTUYECKUH psi],
TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOJA M a30TCOJEpkKAalIUe COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETMHEHHMS] ); TEOPUU U 3aKOHBI
(Teopus cTpoeHus opraHndeckux BemecTs A.M. byTiepoBa, 3aK0OH COXpaHEHHS MaCChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XUMHH;

— MHUPOBO33PEHYECKHE 3HAHUSA, JICKAIIME B OCHOBE IOHMMAaHWS IPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOMCTBAX,
cOCTaBe, IMOJIyYeHUH M O€30MacCHOM HCMOJIb30BAaHUM BAXXKHEHIINX OpPraHUYECKHUX
BELIECTB B ObITY M MPAKTUYECKOM IEATEIbHOCTH YEI0BEKa;

— c(hopMHpPOBAaHHOCTh YMEHHI BBISIBIIATh  XapAKTEPHBIC IPU3HAKU TTOHATHH,
YCTaHABJIMBAaTh MX B3aMMOCBSA3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IIPU
ONMCAaHWH COCTAaBa, CTPOEHUsS M TMPEBPALICHUM OpPraHUYECKUX COEIUHEHHU;
c(OPMHPOBAHHOCTh YMEHHI HCHOJB30BATh XWMHUYECKYIO CHUMBOJIUKY TUTS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOHN) GopMy
OpTraHWYECKUX BEUIECTB U YPABHEHWM XUMHUUYECKUX PEAKLUN, U3TOTABINBATh MOAEIH
MOJIEKYJT OPraHMYECKMX BEIIECTB U1 WJUIFOCTpPAlMM MX XHMHYECKOro H
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

— c(hopMHpPOBAaHHOCT, ~ YMEHHMIl  yCTaHaBIUBaTh  MNPUHAAJCKHOCTh  H3YYCHHBIX
OpPraHUYECKUX BEILECTB IO UX COCTABY U CTPOCHHUIO K OMpPEIEIEHHOMY KIIacCy/TpyIIe
COCIMHEHUU  (YTIEeBOJOPOABI, KHCIOpPOJ W  a30TCOJAEpXkalle COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), JaBaTh MM Ha3BaHHUsS IO CUCTEMATUYECKON
HomeHnknatype (IUPAC), a Takxe NpuBOJIWUTH TpHUBHAJIbHBbIE HA3BAHMS OTACIIbHBIX
OpraHUYeCKUX BEIIECTB (ITUJICH, MPOMUJIEH, AlleTHJICH, YTHUJICHIJINKOb, TIUIEPUH,
denon, dopmanbIeru, aueTaibAerull, MypaBbUHAs KHCIIOTa, YKCyCHasi KHCIOTA,
OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIF0K03a, PPyKTO3a, Kpaxmall, HeJUI0I03a,
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[NIMLIKH); C(OPMUPOBAHHOCTh YMEHHUS ONpPENENsATh BHUJIbI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUAX (OJMHApPHBIE U KpaTHbIE); CHOPMUPOBAHHOCTH YMEHUS
MIPUMEHSTH MOJIOKEHUS TEOPUH CTPOEHHUs OpraHndeckux BemectB A.M. bytneposa
JUIsl OOBSICHEHHSI 3aBUCMMOCTH CBOMCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHS MacCChl BEILIECTB;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTpOeHUE, (HU3UYECKUE U
XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTaBUTENCH Pa3IMYHBIX KIACCOB OPraHUYECKUX
BelmeCTB  (METaH, OTaH, OTWICH, NPONWJIEH, aleTwieH, OyragueH-1,3,
MeTunoyraauen1,3, O€H30J, METaHOJ, 3TAHOJ, JTUJICHTIUKOJb, TIHICPUH, (HEHOM,
aneTanbJerull, MypaBbHHasi U YKCYCHas KHCJOTHI, IJIFOKO3a, Kpaxmal, L0034,
AMUHOYKCYCHAasl KHUCIJIOTa), WJUTIOCTPUPOBATH T'€HETHUYECKYIO CBSI3b MEXKIYy HHUMH
YPaBHEHUSIMA  COOTBETCTBYIOIIMX XHMHUYECKMX pPEAKIU C HCIOJIb30BAHHEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh MCTOUHUKHU YTJIEBOJOPOTHOTO CHIPhS
(HedTh, TPUPOIHBIA Ta3, Yroyib), CIOCOOBI WX TMEPEePadOTKU U MPAKTUYECKOE
MPUMEHEHUE TPOJYKTOB NepepabOoTKH; CHOPMUPOBAHHOCTL YMEHUN MPOBOJUTH
BBIYUCJICHUS 10 XMMHYECKUM YpPaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOTHOTO
BEILIECTBA WJIM MPOAYKTa PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO
U3 HUCXOIHBIX BEIIECTB WM NPOJYKTOB PEAKIUH); CHPOPMHUPOBAHHOCTH YMEHHI
BJIAJI€Th CUCTEMOM 3HaHHM 00 OCHOBHBIX METOJIaX HAYYHOTO MMO3HAHUS, HCTIOJIB3YEMBIX
B XUMHH TIPU U3YUYEHUU BEIICCTB U XUMHUYECKUX SIBICHUU (HAaOIIOJCHUE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICIMPOBAHUE), UCTIOIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS IS
MPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIIHUX, CBI3aHHBIX C BEIIECTBAMU
U UX TPUMEHEHHUEM;

c(hOpMHPOBAHHOCTH YMEHHUM COOJII01aTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM MOCY 101
U 71a00paTOpHBIM 00OpPYJAOBaHUEM, a TakXKe MpaBuia oOpalleHUsl C BEIeCTBaMHU B
COOTBETCTBHH C MHCTPYKIIUSIMU 110 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OTBITOB;
c(hOpMUPOBAHHOCTh YMEHUN TJIAHUPOBATH U BBIMOJHATh XUMUUYECKUN SKCIIEPUMEHT
(mpeBpalieHuss OpraHUYeCKUX BEIIECTB MPU HArpEBaHUM, TOJyYEHUE STUJICHA H
M3YUYEHHE €T0 CBOMCTB, KAUECTBEHHBIE PEAKI[MN OPraHUYECKUX BEIIECTB, ACHATYpaIUs
OEJIKOB MpPU HArpeBaHUU, IBETHHIC PEaKIMU OEIKOB) B COOTBETCTBUHU C IpaBUIIaMHU
TEXHUKU OE€30MaCHOCTH TIpH OOpalieHuu ¢ BemiecTBaMU U J1abOpaTOpPHBIM
000pyZOBaHUEM, TPEACTABISITh PE3YJIbTATHl XUMUYECKOTO JKCIEpUMEHTa B (opMme
3aMKiCH ypPaBHEHUI COOTBETCTBYIONIUX PEAKIIMMA U (POPMYIMPOBATH BHIBO/IBI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAJTM3UPOBATh XUMHUECKYIO HH(OpMAITHio,
MOJTy4aeMyl0 U3 pa3HbIX HICTOUHHKOB (CpefcTBa MaccoBOM nH(popmaluu, UHTepHeT U
JAPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUM COOJI0O/IaTh MpaBUjIa SKOJOTHYECKH IIEJIECO00pa3HOro
MOBEICHUS B OBITY U TPYAOBOM ACATEIHHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpYXarUIed NPUPOJHOW CPEAbl, OCO3HABATH OMACHOCTH BO3JAECHUCTBUS Ha >KHUBBIE
OpraHU3MBbl OMNpPENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas CMBICT IOKa3aTels
[TJIK, mosicHATh Ha IpUMEPaX CIIOCOOBI YMEHBIIICHHS U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICMICTBUS HA OPTaHU3M YEJIOBEKA;
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— 17151 O0y4YaroIIMXCs ¢ OTPAaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbS: YMEHUE MPUMEHSITh
3HaHMS 00 OCHOBHBIX JOCTYNHBIX METOJIaX TIO3HAHUS BEHIECTB M XUMHUYECKUX
SABJICHUM; ISl CIIETBIX M CIIA00BUIAIIMX OOYYaIOIIMXCS: YMEHHUE HCIOJIb30BaTh
penbeHO TOYEUHYIO cHCcTeMy oOo3HaueHmid JI. bpaiins mms 3amucu XUMHYECKUX

dbopmy.
11 KJIACC
[TpenMeTHbIC pe3ynbTaThl OCBOSHUS Kypca «OOImas M HEOpPraHWYECKas XUMUS)
OTPaKaIOT:
— c(hOpPMHUPOBAHHOCTh TPEJACTABICHUN: O XHUMHAYECKON COCTaBJISIONICH
€CTeCTBEHHO-HAYYHOW KApTHUHBI MHpA, POJHM XUMHH B TO3HAHUM SIBJICHHMA
Ipupoabl, B GOPMUPOBAHHH MBIIIUICHUS. U KYJbTYPBI JIMYHOCTH, €&

(GyHKIHOHATIBHOM TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHUYECKUX
3a/lad U SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3I0pPOBBIO M
MIPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOMW  XUMHMYECKHMX  3HAHUK,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIIre MOHATHS (XMMHYCCKHIA 3JICMEHT, aTOM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM AaTOMOB, HOH, MOJIEKYJIa,  MOJIb, MOJISIPHBII
00BEM, BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKass CBA3b (KOBAJICHTHAsl, WOHHAs, METAJUTMYECKas, BOJOPOJHAs),
KpUCTAJNIMYECKAas:  pelmeETKa, TUIBI XUMHUYECKUX  PEaklHil, pacTBOD,
AIEKTPOIUTHL, HEJIEKTPOIUTHL, FIEKTPOIUTHUECKAS TUCCOUUALINS, OKUCITUTEND,

BOCCTAHOBUTENb, CKOPOCTh  XUMHUYECKOU peakiuu, XUMUYECKOE
paBHOBECHE);
TEOpHH U 3aKOHBI (Teopus ANEKTPOIUTHICCKON  JUCCOIMAIIHH,

nepuoandeckuit 3akoH [[.M. MeHnaeneeBa, 3ak0OH COXpaHEHHUsI MACChl BELIECTB,
3aKOH COXPAaHECHHUSI W TPEBpAIEHUsS SHEPIUU TNPU XUMHUYECKUX PEaKIUiX),
3aKOHOMEPHOCTH, CUMBOJMYECKHUI SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX
SABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30macHOM HCTOJB30BAHUM BAKHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U
NPaKTUYECKOMN AESATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISIBJISITh  XapaKTEPHBIE MIPU3HAKH
MOHSATHUM, yCTaHABJIMBATh WX B3aMMOCBS3b, MCIIOJIH30BATh COOTBETCTBYIOIINE
MOHSTUS TPU ONMMCAHUKM HEOPTaHWUYECKUX BEIIECTB U UX MPEBPaICHU;
c(hOPMHUPOBAHHOCTh YMEHHUM  HCMOJB30BAaTh  XUMHUYECKYH)  CHMBOJIUKY
JUTsl cocTaBiieHuss  (popmyn BEILIECTB u ypaBHEHUI
XUMHUYECKUX peakuui, cucremarudyeckyro HoMmeHkiarypy (IUPAC) wu
TPUBHAJIbHBIC HA3BAHUSI OTHEJIbHBIX HEOPraHMYECKUX BEIECTB (yrapHblid ras,
YIJIGKUCIIBINA Ta3, aMMHaK, Tami€Hasi U3BECTb, HETalll€Hash U3BECTh, NMUTHEBAs
cojia, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPENENsITh BAJCHTHOCTh U CTEIICHb OKHUCIICHUS
XUMUYECKHUX IJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOM
CBsI3U (KOBaJICHTHAs, MOHHAS, METa/UIMuecKas, BOJIOPOIHA) B
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COEAMHEHUAX, TUIl ~KPUCTAJUIMYECKOM PEMETKA KOHKPETHOrO  BELIECTBA
(aToMHas1, MOJIEKYJISIpHASI, HIOHHAS, METAJUIMYECKas), XapaKTep Cpebl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;
c(hOpMHUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAJICKHOCTh HEOPTaHMYECKUX
BEIIECTB IO HUX COCTaBy K OMNpeAeNEéHHOMY KIAcCy/Tpymme COeAUHEHUN
(mpocTeie BeniecTBa — METAUIbl 1 HEMETAJUIbI, OKCH/IbI, OCHOBAaHHUS, KUCIIOTHI,
am(OoTepHbIEC THIPOKCHUIBI, COJIN);
c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI Tepruoandeckoro 3akona JI. 1.
MenneneeBa u IEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUU;
c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 37eMeHTOB 1—4 nepuonioB [lepuoanueckoi CUCTEMbI XUMHYECKUX
anemenToB J[.M. MeHneneeBa, HCIONB3Ysl TOHSATHS «S-, P-, O-2JIEKTPOHHBIE
opOUTaNINY, «IHEPTreTUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUECKUX DJIEMEHTOB M UX COSAUHEHUM 10 IEPUOIaM U
rpynmnam Ilepuoandeckon cucremsl xuMuueckux annemeHToB .M. Menneneesa;
c(hOpMHUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh  (ONUCHIBaTH)  OOIIHE

XMMHYECKHE CBOMCTBA HCOPIraHNYCCKHUX BCIICCTB Pa3INYHbIX

KJIACCOB, ITIOATBCPIKAATh CYNICCTBOBAHUC Fe€HETUYECKOMN CBi3HU
MCIKAY HCOPTraHN4YCCKHUMHU BCIICCTBAMU C ITIOMOIIIBIO ypaBHeHI/Iﬁ
COOTBCTCTBYIOIINX XUMHUUYCCKHUX peaKm/Iﬁ; C(bOpMI/IpOBaHHOCTB YMCHHUA

KJIACCU(PUIIMPOBATh XUMUYECKHUE PEAKIIMK 110 PA3IUYHBIM MPU3HAKAM (YUCITYy U
COCTaBYy pEarupyrolux BEUIECTB, TEIUIOBOMY 3(P(EKTy peakinu, U3MEHEHUIO
CTENEHEH  OKHCIIEHHUS DJIEMEHTOB, OOpaTUMOCTH  pEakUWH, YYacTHUIO
KaTajau3aropa);

c(OPMHUPOBAHHOCTh YMEHHMI COCTaBJIATh YPaBHEHUS peakUUid pa3IHYHbIX
TUIOB, MOJHBIE W COKpalll€HHbIE YpaBHEHHUS pEaKluil HMOHHOTO OOMEHa,
YUWTHIBAs YCJIOBHS, NPU KOTOPBIX 3TH PEAKLNU UAYT JO KOHIIA,
c(OpPMUPOBAHHOCTh YMEHUMN IPOBOJUTH DPEAKUUH, IOATBEPKAAOLINE
KAueCTBEHHBI COCTaB pa3JIMYHBIX HEOPraHMYECKHX BEIECTB, PaClO3HABATh
ONBITHBIM  MYTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLIHOCTh OKHCIUTEIBHO
BOCCTAHOBUTEIBHBIX PEAKUUA IOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOIO
OanaHca dTUX PEaKIIHA;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH
peakuuu OT pa3IMYHbIX (DaKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOIro
paBHOBeCHs B 3aBUCHMOCTH OT BHelIHero Bo3AeiicTBus (nmpunuun Jle [llarense);
c(OPMUPOBAHHOCTh YMEHHI XapakTEepU30BaThb XUMHUYECKHUE IMPOLIECCHI,
JeKallie B OCHOBE MPOMBIIUIEHHOTO MOJTYYEHUsI CEPHOM KUCIIOThI, aMMHUaKa, a
TaKk)ke cOPMUPOBAHHOCTH MPECTABICHUN 00 OOIIMX HAYYHBIX MPUHIUMIAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOJICTBA;
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c(OPMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYHCICHHUS C MCIOJb30BAaHUEM
MOHSTHS «MaccoBasi J0JIsl BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOILICHUN ra30B
IIPU XUMUYECKHUX PEAKIIUAX, MACChI BEIIECTBA WM 00bEMA Ia30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3P ¢eKTa peaklii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHH;
c(hOpPMHUPOBAHHOCTh YMEHUU COOJIO/IaTh TMPAaBWIA TOJIB30BAHUS XUMHUYECKOU
NoCyJI0M M J1abopaTOpHBIM 00OPY/IOBAaHUEM, a TaKKe MpaBHUiia OOpaIlEHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU 10 BBITTOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OIBITOB;
c(OpPMHUPOBAHHOCTh YMEHHWI IUIAHUPOBATH W  BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JIokKEHUE NEPOKCH Ia BOAOPO/1a B IPUCYTCTBUH KaTaIn3aTopa,
ONpeNeNeHre CpeAbl PACTBOPOB BEIIECTB € TMOMOIIBIO YHHBEPCAIBHOIO
MHIUKATOPA, BIUSHUE Pa3TUUHbIX (DaKTOPOB HA CKOPOCTh XMMUYECKOM peaKuu,
peakly HOHHOTO OOMEHa, KaAUeCTBEHHBIE PEaKIMU Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH AMMOHHSI, pEIEHUE HKCIIEPUMEHTANBHBIX 3a/1a4 IO
teMaMm «Metamie» u «HemeTtamnbe») B COOTBETCTBUM C MPaBUJIAMU TEXHHUKHU
Oe3omacHOCTM TIpU  OOpallleHud ¢  BellecTBaMM U JabOpaTOpHBIM
00Opy/IOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO 3KCIEPUMEHTa B
(dopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUMX peakuuid U (OpMyJIHpOBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTaTOB; CPOPMUPOBAHHOCTh YMEHUN KPUTUUECKU
aHAJIM3UPOBATh XUMUYECKYIO HH(DOPMALINIO, TOIy4aeMylO U3  pas3sHbIX
UCTOYHHUKOB (CPEACTBA MAacCOBOM KOMMYyHHUKaluu, IHTepHET U Opyrux);
c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh npaBuia JKOJIOTUYECKHU
11eJ1IeCO00pa3HOTO TMOBEACHUSI B OBITY M TPYJAOBOM JEATEILHOCTH B IEJAX
COXpaHEHUsI CBOETO 3/I0POBbSl U OKPYXKAIOIIEH MPUPOJHON Cpeibl, 0CO3HABATH
OMAaCHOCTh BO3ACHCTBUS Ha >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHumasi cmeici mokazatenss [IJIK, moscHaTh  Ha mpuMepax CHocoObI
YMEHBUIEHUSI U NPENOTBPAIECHHUsS] MX BPEJHOTO BO3ICHCTBUS Ha OpPraHU3M
YesioBeKa; U1 00y4aroIIUXCsl C OrPaHUUYEHHBIMH BO3MOXHOCTSMU 3/I0POBBS:
YMEHHE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAaX IO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUH; JIs1 CJIETIBIX U CIIA00BUIASIINX O0OYHArOITNXCS:
YMEHHUE UCIOJIb30BaTh peiibe(PHO TOUEeUHYyI0 cucTteMy obo3HadeHuil JI. bpaiins
JUTSI 3aITUCU XUMHUYECKUX (POopMyIL.
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TEMATHYECKOE

IINIAHUPOBAHMUE

10 KIIACC
Ne HawnmeHoBanue paszienoB u KomnuectBo ITporpaMMHOe copepKaHue OCHOBHBIE BU/IBI ACATEILHOCTH 00YUArOIIIUXCS
o/ TeM y4eOHOTO0 MmpeaMeTa 9acoB

Pa3pnen 1. Teoperuyeckne 0OCHOBbI OPraHUYeCKO XMMHHU

11

[IpeameT oprannyeckon
xumuu. Teopus crpoeHust
OPraHUYECKUX COEANHEHUN
A.M. bytnepona

3

[IpeameT oprannyeckoi XUMuH: €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJTy4YE€HUY HOBBIX BEIIECTB U MAaTEPHAJIOB.

Teopust cTpoeHust OpraHu4ecKuX COeAMHEHU I
A.M. bytnepoBa, €€ OCHOBHBIC MOJIOXKCHUSI.
CrtpyKTypHBIE ()OPMYIBI OPTraHUYECKUX BEIIECTB.
I'omonorus, nzomepust. XUMHAYECKasI CBSI3b B
OpPraHMYECKUX COEIMHEHMSIX: KPATHBIE CBA3H, G- U
TT-CBSI3U.

[IpencraBnenne o KiaccHPUKAUM OPraHHYECKHX
BEIIECTB. Howmenknatypa OpraHUYECKUX
COCIMHEHNH (CHCcTeMaTH4ecKas) W TpUBHAJIbHBIE
Ha3BaHUs Ba)XHEHWIIMX TNPEACTABUTENIEH KIACCOB
OPraHMYECKUX BEIIECTB. JKCINEPHUMEHTAJIbHbIEC
MeTOAbI H3yYeHNs BellleCTB U UX MpeBpalleHuli:

PackpbIBaTh CMBICH H3y4aeMbIX TOHSATHI
(BBIABIIATH X XapaKTepHbIE IPU3HAKH),
yCTaHaBIUBAaTh UX B3aUMOCBS3b.

[IpuMeHATh MOJI0KEHUS TEOPUU CTPOCHUS
opranunyeckux Bemects A. M. bBytneposa st
00BsICHEHHS 3aBUCIMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa U CTPOCHHS.

Hcnonp30BaTh XUMHUYECKYIO CUMBOIIHUKY JUIS
COCTaBJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOHi, COKpam€HHOI) hopmy
OpPraHUYECKUX BEIIECTB.

Onpenenars BUAbl XUMUYECKON CBSI3U
(oguHapHBIE, KPAaTHBIE) B OPraHUYECKUX
COETMHEHMSIX.

PackpbiBaTh posib OpraHUYECKON XUMUU B
MIPUPOJIE, XapaKTePU30BAaTh €€
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0 Hemonctparuu:

O 03HAKOMIJICHHE C 00pa3IaMi OPraHuYECKHX
BEIIIECTB M MaTepHalaMHy Ha UX OCHOBE;

O OTIBITHI MO TIPEBPANICHUIO OPTaHHIECKHX
BEIICCTB MPU HArpEeBaHUU (ILIaBJICHUE,
o0yTJIMIBaHHUE U TOPEHUE).

O Jlabopatopueie ombiTel: 0
MOJICITUPOBAHHUE MOJIEKYT
OpraHHYECKHX BEIIECTB

3HauYCHUE B KU3HU YEJI0BEKa,
WUTIOCTPUPOBATh  CBSI3b € APYTHMH
HayKamm.

HabmomaTs 1 onMchIBaTh IEMOHCTPAOHHBIE
OTIBITHI; TIPOBOJIUTE M OMHCHIBATH TaOOPaTOpHBIE

OIIBITBI U MPAKTUYCCKUC pa60TI)I

Uroro no pazpeny

Pa3nen 2. YraeBogopoasl

2.1

[IpenenpHBIE YTIEBOAOPOIBI
— aJIKaHBI

AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUH PSI.

MertaH ¥ 3TaH — NpoCTeHIINe TPEACTaBUTEIH
QJIKAHOB: COCTaB, XMMUYECKOE CTPOEHHUE,
(u3nUecKkre 1 XMMHUYECKUE CBOWCTBA (peaKiuu
3aMeLICHUs U TOPEHHS), HaXOKACHUE B IPUPOJE,
MOJTy4EeHHUE U

IIPUMEHEHUE

2.2

Henpenenbubie
YIIEBOAOPOIBL:
AJIKEHBI, AJIKAAUEHBI,

AJIKHBbI

AJIKeHBI: COCTaB U CTPOCHUE, TOMOJIOTHYCCKHUI pAan.

OTUJIEH — NPOCTEUILINN TIPECTABUTEID AIKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE, (PU3HUECKUEe
XHUMHYECKHE CBOMCTBA

(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHUS,
TUApATAINH,

PackpbIBaTh CMBICH U3y4aeMBbIX MOHITHI
(BBIABIIATH X XapaKTepHbIE IPU3HAKH),
YCTaHaBIIUBAaTh UX B3aUMOCBS3b,
HCIOJIb30BaTh COOTBETCTBYIOIUE MTOHATHS
TIPH OTIMICAaHWHU COCTaBa, CTPOSHUS U
MPEBPAILEHUI OPraHUYECKUX COCITMHEHUH.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIMKY JUIS
COCTAaBJICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOii, COKpaIEHHOM) hopMyIT
OpPTaHMYECKUX BEIIECTB.

YcraHaBnuBaTh  MPHUHAIUIEKHOCTh  BEIIECTB
OTIpeIeIEHHOMY KJIACCy
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OKUCJICHUS U MOJIMMEPH3AIINK) HAXOXKJICHHEC B
MIPHUPOJIE, MTOTYICHUE U TPUMEHCHUE.
Anxanuensl: Oyramuen-1,3 u metunOyraauen-1,3,
XHMHYECKOE CTPOCHHUE, PEaKIIHsl TOJIMMEPH3ALIHNH,
MPUMEHEHUE (I CHHTE3a MPHUPOTHOTO U
CHUHTETHYECKOTO KaydyKa U Pe3WHbI).

AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUN Psil. ALETUIEH — IPOCTEHIINI
MIPEJICTAaBUTEIh AIKMHOB: COCTaB, XUMHUYECKOE
cTpoeHUe, GU3NICCKUE U XUMUIECCKUE CBOHCTBA
(peakuuyu ruApUPOBaHUs, FAIOTCHUPOBAHUS,
TUJIpaTalliy TOPEHUs ), HAX0XKICHUE B MPHPOJIE,
MOJy4YCHUE U TIPUMCHEHHE

2.3

ApomaTtuueckue
YIIIEBOAOPOIBI

ApeHsbl: 6EH30J1 ¥ TOIYOJI, COCTaB, XUMUYECKOE
CTPOEHHUE MOJIEKYJ, GU3NUECKUE U XUMHUECKHE
CBOMCTBA (PEeaKLUH IaJIOTCHUPOBAHUS U
HUTPOBAHUS), IOJIyYCHHE U NPUMEHEHHE.
BrnusHue GeH30/1a Ha OpraHy3M YeNOBeKa.
I'eneTndeckas cBA3b yIiIeBOIOPOIOB

YrjieBoaOpoOa0B IO COCTAaBy M CTPOCHUIO, HA3bIBATH
ux

10 CHCTEMATHYECKOW HOMEHKIIAType; PUBOINTH
TPUBUATBHBIC Ha3BAHUS OTJICIBHBIX
MIpeICTaBUTENeH YTIIEBOIOPOIOB.

Ornpenensarb BUIbI XUMUYECKOHN CBSI3U B
MOJIEKYJIax YIJIeBOJOPOAOB; XapaKTepHU30BaTh
3aBHCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH
YTIEBOJIOPOJIOB OT KPATHOCTH KOBAJIEHTHON CBSI3H.

XapakTepru3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHE,
(hm3nuecKue U XMMHYECKUE CBONCTBA, BAYKHEHUIITHE
CHOCO6LI MOJIy4YCHUS TUITUYHBIX HpC}Z[CTElBHTCJICfI
Pa3UYHBIX KJIACCOB YIIIEBOJOPOAOB (METaHa,
JTaHa, YTHIIEHA, alleTIIeHa, OyTaaneHa -1,3,
OcH30J1a, TOJTYOJIa).

BhISBIATS TEHETHUECKYTO CBA3h MEXKIY
YTIIEBOIOPOIAMH | TTOATBEPKIATh €€ HATNIHe
YpaBHCHUAMHU COOTBETCTBYIOIINUX XUMUYCCKUX
peaKIuii C NCTIOIBb30BaHHEM CTPYKTYPHBIX

dhopmyiL.
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2.4 | TlpuponHbie UCTOYHUKHU 3 [Ipuponnsrii ra3. [TonytHbie HedTaHBIC ra3bl. HedTh | XapakTepr3oBaTh UCTOYHHUKY YTICBOIOPOTIHOTO
YTIIEBOIOPOIOB M X 1 € IPONCXOXKICHHE. ceIpbs (He(pTh, MPUPOIHEIH ra3, Yroib), CHOCOOB
repepadoTKa Croco6b! IepepaOdoTKH HEPTH: TIEpEeroHKa, MX TIepepabOTKH U MPaKTHIECKOE TIPUMECHECHHE

KPEKHHT (TEPMUYCCKHUH, KATATUTUICCKUH). MOJTy4aeMbIX MPOIYKTOB. Mcmonb30BaTh
[IponykTe! nepepaboTku HEDTH, UX IPUMCHEHUE €CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
B ITPOMBIIIUIEHHOCTH U B ObITy. KaMeHHBII yros MpoBe/IeHNe, HAOII0ACHNE 1 OTIFICAHNE
Y IPOJAYKTHI €r0 epepabOTKH. XMUMHYECKOTO dKCIIEPUMEHTa (J1abopaTopHbIC
IKCHnepUMEHTATbHbIE METO/bI OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
H3yYeHUs  BellecTB H HX CrnenoBath npaBuiIaM 0e301macHOi paboTHI B
npeBpaIeHnii: mabopaTopuu TPH UCIIONH30BAHUH XUMIUECKOM
0 JleMoHCTparuu: MOCYIbI M 000PYAOBaHUs, a TAKXKE MPaBUIIaAM
KOJUISKIINH «He(pr» u ((erﬂL)); O6paHIQHH${ C BCIICCTBAMH B COOTBETCTBUHU C
BuaeodparmMenT «BynkaHu3aus pe3uHbD». MHCTPYKLMUSMH BBITIOJIHEHHS 1a00PaTOPHBIX
O JIaGopaTopHbie OMBITHE: OTIBITOB U MPAKTHYECKUX PAOOT MO MOIyUESHUIO U
Ka4eCTBEHHOE OINpeleleHre yriepoa Hu M3YHCHHIO OPTaHMICCKHX BCIICCTB.
BOJIOPO/IA B OPrAHWHUECKHX BEIECTBAX; [IpencraBusTh Pe3yJIBTAThl SKCIIEPHMEHTA B
03HAKOMJIEHHE C 00paslaMH ILIacTMAac, (opme 3alliCH ypaBHCHHIH COOTBCTCTBYIOIINX
Kay4qyKOB M PE3MHBL; MOJICIUPOBAHUE MOJIEKYII PCAKIHUK 1 ICTaTh BRIBOJIBI HA UX OCHOBC.
YIJIEBOJOPOJOB M  TaJOreHOINPOHU3BOIHBIX. IIpoBonuTh BBIMMCIICHIA UL OTPCACICHHA
[Npaktuyeckne paGotel: Ne 1. Tlomyuenne MOJIEKYNAPHOH hopMyIBI OpraHMHYCCKOro
STHJIEHA U H3YYEHNE ero CBOFICTE. BEIICCTBA, 110 YPABHCHHIO XUMHUCCKOMN PeaKIiu.
0 Pacuéruble 3amaqu: CaMOCTOSITEILHO IUIAHUPOBATH U OCYIICCTBIATH
orpeJiesieHre MOJIEKYIISIPHOH GopMyJTbl CBOIO TIO3HABATEIBHYIO JIESATEIHHOCTh; IPUHIMATH
OPraHUYEeCKOro BEIIECTBA 0 MACCOBBIM JOJISIM aKTHBHOE y4acTHe B IPYIIOBOl y4eOHO#
ATOMOB XUMHUYECKHX 3JIEMEHTOB; ACATEIBPHOCTH
pacuéThl 10 YPaBHEHUIO XUMUUECKON peaKiiuu

HUroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:kamue opraHudecKne coeTuHeHUst
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3.1

Cruptsl. OeHon

[IpenenbHbIe OTHOATOMHBIE CITUPTHI: METAHO U
ATaHOJ, XUMHYECKOE CTPOeHHE, (PU3NIECKIE U
XUMHYECKHE CBOWCTBA (PEaKIuy ¢ aKTUBHBIMH
MeTaJlJIaMH, TaJIOTEeHOBOAOPOIaMH, TOPESHHUE),
npuMeHeHue. BogopoaHas cBA3b.
®U3HONIOrMYeCcKOe IEUCTBUE METAHOJIA U ATAHOJA
Ha OpraHU3M YeJIOBEKa.

MHoroaToMHbI€ CIIUPTHL: STUICHTINKOIb U
[JIMLEPHH, XUMUYECKOE CTPOCHHUE, (PU3NIecKue U
XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE CO
ICJIOYHBIMU METAJUIaMHU, KaUCCTBCHHASA PCAKIIUA
Ha MHOT'OAQTOMHEIE CITUPTHI). DU3NOJIOTHIECKOE
JIeiCTBHE Ha OpraHu3M uenoBeka. [IpumeneHue
TJIALIEPUHA U STUIICHTTNKOJIA.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHH
(BBISIBIIATH MX XapaKTepHbIE IPU3HAKN),
YCTaHABINBATh MX B3aUMOCBSI3b,
HCTIONIb30BaTh COOTBETCTBYIOIINE TIOHATHS
NP OTIMCAHUM COCTaBa, CTPOCHUS 1
MpeBpalieHU OPraHnYeCKUX COCAMHEHH.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOi1, COKpaIEHHO) hopMyI
OPTraHWYECKHX BEIIECTB.

YcraHaBauBaTh MMPUHAAJIC)KHOCTD BEIIECTB K
OIIpEeIeIIEHHOMY KJIacCy IO COCTaBy H
CTPOCHHIO, Ha3bIBATh MX IO CHCTEMaTHIECKON
HOMEHKJIAType; IIPUBOIUTH TPHBUAIILHEIC
Ha3BaHUA

29



denepanpHas padouast mporpamma | Xumusi. 10—11 xmaccer (6a30BbIi ypOBEHB)

®enHon. CTpoeHue MOJNEKYIIbI, PU3NIESCKUE U
XMUMHYECKUE CBOMCTBA eHoa. TOKCHIHOCTh
(deHoMa, ero (U3NOJOTHIECKOE NCHCTBHE Ha
opranusMm uenoBeka. [Ipumenenue GpeHona

OTJCILHBIX TPEACTABUTENCH
KHCJIOPOICOICPIKAIINX COSAMHCHHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHE, TPUMEHEHHE,
(usnUecKre U XUMHUECKHE CBOWCTBA, BaYKHEHIITHE
CIOCOOBI MOTyYSHHST TUITHYHBIX MPEICTaBUTEICH
Pa3IUYHbBIX KJIACCOB KHUCIOPOICOACPKALIUX
COCIMHEHHI (MeTaHoIIa, STAHOJIa, TJIUIICPHHA,
(henomna, popmanbaeruia, aneTanbIeTuIA,
YKCYCHOM KHCJIOTBI, TJTFOKO3bI, Caxapo3bl,
Kpaxmasa, HeJIII0I03b]); BBISBISATH TeHETUYECKYIO
CBsA3b MCKAY HUMU U IMOATBCPIKIATH eé Haiuyue
YPaBHEHHUSAMH COOTBETCTBYIOIIUX XUMUYIECKHX
PEaKIIii C UCTIOIB30BAHUEM CTPYKTYPHBIX
dhopmyL.

OmnuchIBaTh COCTaB, XUMHIECKOE CTPOCHUE U
PUMEHEHHUE KUPOB, XapaKTEPU30BaTh UX
3HAYCHUC IJI XKU3HCACATCIIbHOCTHU

oprann3moB. Oco3HaBaTh OMACHOCTh
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3.2 | Anpuerujpl. Anpneruapl: popManbaeTH I U aleTanbIeTu I, BO3ICUCTBHS Ha KUBBIC OPraHU3MbI
KapOoHOBBIE KHCIOTHI. XMMHYECKOE CTpOEeHHUE, GU3MUECKUE U XUMHUYECKHE | OIPEJEIICHHBIX OPraHUYECKUX BEIIECTB,
CrnoxxHbie 3UpPHI CBoOHCTBa (PEaKITNN OKUCIICHHUS W BOCCTAHOBJICHHS, MIOSICHATHh Ha MPUMEPax CIIOcOObl YMEHBIIICHHUS

Ka4eCTBEHHbIC PEAKLIUH), IOJyYCHHUE U

IPUMEHEHHE.

ORHOOCHOBHBIE TIpeieNIbHbIE KApOOHOBBIE KUCIOTHI:

YKCYCHasl KHCJIOTa, XHMHUYECKOE CTPOCHHE,

(u3nYecKue U XUMHYECKUE CBOHCTBA (00IIIHe

CBOWCTBA KHCJIOT, Peakusl STepUPHUKALINH),

IMMOJIY4YCHUC U ITPUMCHCHUC. CTCapI/IHOBaSI u

OJICMHOBAsI KMCJIOTHI KaK MPEACTABUTENHN BBICILIUX

Kap6OHOBI>IX KHUCJIOT. MbIa KaK COJIM BBICIINX

KapOOHOBBIX KHCJIOT, MX MOIOILIEE JICHCTBHE.

CrnoxxHbIe 2(UPHI KaK TPOU3BOIHBIE KAPOOHOBBIX

KHCIOT. ['maponu3 ciokHbBIX 23QupoB. JKupbl Kak

MIPOM3BOHBIE INTUIIEPHHA U BBICIINX KapOOHOBBIX U TIPEIOTBPAILCHHS UX BPEAHOTO BO3ACHUCTBHS Ha

KUCTIOT. ['uponus3 sKupoB Opranu3M uejoBeka. cnonb3oBaTh €CTECTBEHHO-
Hay4HbIE METO/bI TIO3HAHUS — IPOBECHUE,
HaOJIr0/IeHNE U ONMCAHNE XUMUYECKOTO
JKCIIepUMEHTa (JTa0OPaTOPHBIE OTBITH U
MIPaKTHIECKHUE PabOTHI).
CrnenoBath nmpaBuiiaM 0€3011acHON PadoOTHI B

3.3 | YrimeBoasl VYriieBoabl: COCTaB, KIACCU(PHUKAIUS YIJICBOIOB 11abOpaTOpUy IPH MCIIOJIB30BAHMH XUMHUYECKOH

(MOHO-, Tu- 1 TToMcaxapuabl). [ roko3a —
MIPOCTEUIINIT MOHOCAXapHI:

OCOOCHHOCTH CTPOECHWSI MOJICKYIIBI, (pr3nudecKue
1 XMMHYECKHE CBOMCTBA TIIFOKO3BI
(B3ammoneiictBue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHAYHBIM PaCTBOPOM OKCHJIa

IOCYZIB M1 00OPYJOBaHUS, a TAKIKE MPABUIIAM
oOpallleHus ¢ BEeIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU BBITTOTHEHUS 1Ta00PATOPHBIX
OIBITOB U MPAKTUYECKHUX Pa0OT MO NOTYYCHHIO H
M3YYEHUIO OPTaHUICCKUX BEIIECTB.
IIpencTaBisaTs pe3yiabTaThl SKCIIEPUMEHTA B
(hopmMe 3armicu ypaBHEHUI COOTBETCTBYIONIHX
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cepedpa(l), BoccranoBneHue, OpokeHUe
TITFOKO3bI), HAXOXKICHUE B TPUPOIE, TPUMEHEHHE
TIFOKO3bI, OMOJIOTHYECKAst POITb B
JKU3HENIEATEIPHOCTH OPTraHU3Ma YeJIOBeKa.
®otocuHTe3. PPYKTO3a KaK U30MEP TIIIOKO3BL.

Caxapo3a —  TpEACTaBUTENIb  JUCAXapUAOB,
THIPOJN3 Caxapo3bl, HAXOXKICHHE B IPHUPOAE U
npuMmenenue. Kpaxman u  nmemmonoza  Kak

MIPUPOJIHBIE TIOJUMEpHL: CTPOEHHE KpaxMmana |
LEJUTIONO3bI, (PU3HYECKHe U XUMHUYECKHE CBOWMCTBA
Kpaxmana (THUAPOJN3, KaueCTBEHHAas peakuus C
HOJIOM). JKclepUMeHTaJIbHbIe MeTO/IbI
H3y4YeHMsl BellleCTB U UX NpeBpalleHuii:

peaKIuil U fenaTh BBIBOJBI HA UX OCHOBE.
[IpoBoaUTE BHIYMCIICHUS AJIS OMPEICICHUS
MOJIEKYIISIPHOU (hOPMYJITBI OPTaHHYECKOTO
BEIECTBA, IO yPaBHEHHUIO XUMHYECKOH peaKilnu.
CaMOCTOATENBHO TIAHUPOBATH U OCYIIECTBIATH
CBOIO TI03HABATENBHYIO JIEATEIHHOCTD;
MIPUHUMAThH aKTUBHOE
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0 JIabGopaTopHbIE OMBITHI:

O rOpEHHUE CITUPTOB;

O B3aUMOJICHCTBHE  TJIMIECPHHA c
rugpokcugom meau(ll);

O Ka4eCTBEHHbIE  pEaKIUH  allbJETHI0B

(okuclieHMEe aMMHa4YHBIM = PacTBOPOM  OKCHZA
cepebpa U THAPOKCUIOM

meau(Il));

O B3auMO/eiicTBUe Kpaxmaia ¢ uojxom. O
[IpakTiaeckne paboOTHI:
No 2. CpoiicTBa pacTBOpa YKCYCHOM KUCIOTHI.

0 Pacuérnble 3amaun:

O OIIpe/ieIeHIe MOJICKYIIIPHON (OPMYITBI
OPraHWYECKOTo BEIIECTBA MO MACCOBBIM JIOJISIM
ATOMOB XHUMHYECKUX 3JIEMEHTOB | 0 Macce
(06BeMy) IMTPOYKTOB CrOpaHus;

O Pacy€ThI 110 YPABHEHUIO XUMUYECKOU
peakuuu

y4acTue B IPYIIOBOH y4eOHOM NesSTeILHOCTH

Hroro no pazneny

13

Pa3nen 4. A3oTconep:kaiue opranndecKkue coeJuHeHus!

41

AMUHEL
AMMHOKHUCIOTHL. benkn

3

AMWHBI: METHJIAMHUH — IPOCTEHIITNI PECTaBUTENb
aMHMHOB: COCTaB, XUMHUUYECKOE CTPOEHHUE,
(hm3uIecKue 1 XUMUYECKHE CBOMCTBA (peaKITiu

PackpbIBaTh cMbICIT H3y4aeMbIX TOHATUNA
(BBIABIIATH MIX XapaKTePHBIC IPU3HAKH),
YCTaHABIMBATh WX B3aUMOCBSI3b, HCIIOIH30BAThH
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C KHCIIOTaMH ¥ TOPEHHUSI ), HAXOXKICHUE B IIPUPOJIE.
AMHWHOKHCIIOTBI KakK aM(OTepHBIE OpraHUICCKUE
coenunenus. DU3MUecKue U XUMUUECKUE CBOMCTBA
AMUHOKHCIIOT (Ha MPUMEpPE TIIUIUHA).
buonormueckoe 3HaueHIe aMUHOKHCIIOT.

CuHTE3 IenTHI0B.

benku kak npupoaubie noaumepsl. [lepBuunas,
BTOPUYHAS ¥ TPETUIHAS CTPYKTYpa OCIKOB.
XUMUYECKHE CBOMCTBA OCIIKOB: THIPOJIH3,
JICHATypallvsl, KAYeCTBEHHBIC PEaKIIMd Ha OCIIKH.
OKCnepUMEeHTATIbHBIE METOIbI H3Y4YeHUSI

BeIllECTB U UX NMpeBpPallleH i
0O Hemoncrtparuu:
[ nenarypamms GenxoB npu HarpeBaHUH;

O usernnie peakiuu OeNKoB

COOTBETCTBYIOIINE MOHSATUSL TPU OIMUCAHUU
COCTaBa, CTPOCHUS U IpeBpaIicHUI
OpPTraHUYECKUX COCTUHEHUM.

Ucnonb30BaTh XMMHUECKYIO CUMBOJUKY AJIS
COCTaBJICHHSI MOJIEKYIISIPHBIX H CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIEHHO) hopMyI
OpraHUYECKUX BEIICCTR.

Omnpeaenarb MOPUHAISKHOCTh  BEHIECTB K
OTpeieIeHHOMY KIIACCY TI0 COCTaBy U CTPOCHHUIO,
Ha3bIBATh KX

M0 CHCTEMATHYECKOW HOMEHKIIATYPE; MPUBOIUTH
TPUBHAIBHBIC HA3BaHUS OTIEIBHBIX
MpeACTaBUTENEH. XapaKTEpU30BaTh COCTAB,
CTpOeHHe, TpUMEHeHNe, GU3NIECKIE U
XHUMHUYECKHE CBOMCTBA, Ba)KHEHIIINE CIOCOObI
MOJTyYeHUs TUITHYHBIX MTPEICTaBUTeNeH
a30TCOJIepXKAIUX COeTMHEHNH (METHIaMIHA,
TJIMIIMHA, OCITKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBA OCJIKOB; MOSICHATH Ha MPUMEpax
3Ha4YeHHe OENKOB IS OpraHu3Ma YelioBeKa.

Hcnonp30BaTh €CcTeCTBEHHO-HAYYHbBIE METO/IBI
MO3HAHUS — HA0JIOAATh U ONUCHIBATD
JIEMOHCTPALIMOHHBIN 3KCIIEPUMEHT.
CaMOCTOATENBHO MIIAaHUPOBATH U OCYIIECTBIIATh
CBOIO II03HABATENbHYIO I€ATENBHOCTD; TPUHUMATh
AKTHUBHOE y4acTHE B IPYMIIOBON y4eOHOM
JIESATENBHOCTU

Hroro no paznemy
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Paspei. S. BeicokoMoJIeKy IsipHBIE COEIHHEHUS

5.1 | IImactmacchl. 2
Kayuyku. Bonoxna

OCHOBHBIC MTOHATHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX
COCIMHEHHIA: MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, CTETICHb NOJINMEPH3AIHH, CPEIHSSA
MoJteKyJsipHast Macca. OCHOBHBIE METObI CHHTE3a
BBICOKOMOJICKYIISIPHBIX COCAMHEHHH —
MOJIMMEPH3aLUs U TIOJTHKOHICHCALUSL.

[Tnactmaccsl (MONMMATUIICH, TIOJTUIIPOIIHIICH,
HOJIMBUHWIXIIOPH, TTOMUCTHPO). HaTypanbHelii 1
CHUHTETHYECKHE KayUyKH

(OyTareHOBHIH, XJIOPOPEHOBBIN W U30TIPCHOBBIH).
BonokHa: HaTypanbHbIe
(XJ10TIOK, IepPCTh,
(ameraTHOE BOJIOKHO,

MENK),  HCKYCCTBEHHBIE

Bragets n3ydaeMbIMH XUMHYECKUMH TOHSATHSIMH:
PacKpBIBaTh CMBICI U3Y9aeMbIX TIOHATHH H
TIPUMEHSTD T MOHATHS IIPH OIMHUCAHUH COCTaBa U
CTPOEHHSI BEICOKOMOIIEKYIISIPHBIX OPTaHIMIECKUX
BEIIECTB,

JUTSE OOBSICHEHYSI OT/ICIBHBIX (DAKTOB U SIBIICHUIA.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
COCTaBJICHHSI CTPYKTYPHBIX (POPMYIT BEUIECTB U
YpaBHEHUH peaklnii NoJMMepU3alry U
noyiukoHieHcanuu. OnUCHIBaTh COCTaB, CTPOCHHE,
OCHOBHBIE CBOWCTBA KayuyKOB, Hauboiee
pacnpocTpaHEHHBIX BUJIOB IJIACTMACC, BOJIOKOH;
NIPUMEHEHUE

BHICK03a), CHHTeTUYECKUE (KallPOH U JIaBCaH).
OKCNepUMEHTATbHBIE METObI H3YY€eHUSI
BeIeCTB U UX MPeBpAIIeHUI:

0 lemoHcTparmu:

0 o3HakoMmieHHE C O6p33LIaMI/I NpUPOAHBIX H
HUCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay4YyKOB

B pa3JIM4YHbIX OTpaCIAX.

Hcnons30Bath C€CTCCTBCHHO-HAYYHBIC MCTOABI
IIO3HAHHA — Ha6J'IIO,[[aTB " OITMChIBATDH
,Z[eMOHCTpaLIHOHHLIfI IKCIICPUMCHT

Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB 34
1O TTIPOT'PAMME
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Ne HaumenoBanue paznenoB u KonnuectBo [TporpammHoe conepkaHue OCHOBHBIE BUJIBI IEATEIEHOCTH 00yYaIOIIIXCS
m\ TeM y4eOHOTro mpeaMera 4acoB

Pa3znen 1. TeopeTuyeckue OCHOBbI XUMHHU

11

CtpocHHE aTOMOB.
[Iepuonnueckuii 3aK0H U
ITepuonnueckas cucrema
XMMUYECKUX JIEMEHTOB
H.N. MenneneeBa

Xumudeckuit dmeMeHT. Atom. CocTaB aToMa,
M30TOIIBL. DIEKTPOHHAsI 000JI0YKa.

OHepreTudeckre ypoBHHU, IO JyPOBHH.

ATOMHBIE OpOHTanH, S-, P-, d-, f-3eMeHTHI.
Oco0eHHOCTH pacnpeiesiCHUs JICKTPOHOB 10
OpOUTAIISIM B aTOMaxX MaJbIX ¥ OOJBIIIX

MEPUOJOB. DIIEKTPOHHAS KOH(UTYpaIHs

aTOMOB.

[lepuonnueckuii 3aK0H U

[epuoanueckas cucTema XUMUYECKUX
snementoB JI. WM. MenneneeBa. CBs3b
MIEPUOINIECKOTO 3aKOHA U

[Tepuoanueckoil CUCTEMbBI XUMUYECKHUX 3JIEMEHTOB C
COBPEMEHHOW TEOPHEH CTPOCHHSI AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHVSI CBOUCTB XUMHIECKHUX
AJIEMEHTOB U 00pa3yeMbIX MH MPOCTHIX U CIIOKHBIX
BEIIECTB IO TPYINIaM U TIepruojiaM. 3HaueHHe
MEPUOAMYECKOTO 3aKOHA M CHCTEMBI XHMHYECKUX

PackpeIBaTh CMBICT H3y9aeMbIX TOHATHI
(BBIABIIATH X XapaKTepHbIEC IPU3HAKH),
yCTaHaBIUBAaTh UX B3aUMOCBS3b.

PackpsiBath cMbICH epuoanyeckoro 3akona [I. .
MeHnneneeBa 1 1€MOHCTPHPOBATH €TI0
CUCTEMAaTH3HUPYIOIIYIO,

OOBSICHUTETILHYIO H IPOTHOCTHYECKYIO (DYHKITHH.
XapakTepru3oBaTh JIEKTPOHHOE CTPOECHUE
aTOMOB XMMHYECKUX 3JIeMEeHTOB 1—4

HEePHOJIOB, UCIOIIB3YsI MOHATHS S-, P-, d-
3JIEKTPOHHBIE OpOUTAIIN, SHEPTETHUECKHUE
ypoBHU. OOBSACHATH 3aKOHOMEPHOCTHU
HU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
UX COCMHEHHUH I10 MEepHOoiaM U IpyniaM
[lepuonnueckoit cuctemsl

. . Menneneena
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anemenToB .. MeneneeBa B
Pa3BUTHHU HAYKH.

3KCHepI/IMeHTaJILHLIe METOAbI HU3YYCHUSA

BelleCTB W HX  NpeBpalleHHid: a
JleMoHCTpauu:
Bunget  tabmun  «llepumogmueckas  cuctema

XUMHYECKHUX DJIEMEHTOB
.. MenneneeBa»

1.2

CrtpoeHue BemiecTna.
MHuoroo6pa3zue
BEIIIECTB

Ctpoenue BeniecTBa. XUMUYECKas CBS3b.
Bugsl (koBasieHTHas HEMOJsIpHAS U
MOJIsIpHAs, MIOHHAsA, METAJTNYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
cBsI3U (OOMEHHBIN 1
JIOHOPHOAKIENTOPHBIN ). Bomopoanas
CBSI3b.

BaneHntHOCTS.
DJIEKTPOOTPHULIATEILHOCTh. CTETEHb
okucyienusi. KaTMOHBI U aHUOHBI.
BemectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTATITUYECKUX PEUIETOK U
CBOMCTBA BEIIECCTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopbl. KonnuecTBeHHBIE

PackpbIBaTh CMBICH H3y4aeMbIX
HNOHSTUN (BBIIEISITh UX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSTH 3TH TOHATHUSA
P OIMCAHUU COCTAaBA U CTPOEHUS
BELIECTB, /ISl 0OObSICHEHUS OTJEIbHBIX
(aKTOB U SBJICHHM.

Omnpenensitb BUbI XUMHUUECKON CBS3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKON, BOAOPOIHOM) B
COEMHEHUSIX; TUIl KPUCTAJUINYECKOM
PEIETKN KOHKPETHOTO BELIECTBA.
Onpenensitb BAJIGHTHOCTh U CTETICHb
OKHCJIEHUSI XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSIX Pa3JIMYHOrO COCTaBA.
[TpoBOANTH BEIYHMCIICHUS

C HUCITIOJIB30BAHUEM ITOHATHA
«MaccCoBasi J0JIA BEIICCTBA B
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XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B PACTBOPE).

pacTBOPCH. BJ'I&I[CTL N3y4aCMbIMHA
XUMHNYCCKUMH

Knaccudukanus HEOPTraHUYECKUX
COCIMHECHUM. Homenknarypa
HEOPTaHUYECKUX BEILIECTB.
JKcNepuMeHTAIbHbIE MeTOAbI
U3yUYeHUs BeleCTB " 170.¢
NpeBpPaLLCHUN:

0 JlemoHcTpanuu:
0 Moaenu KpuCTaluTMYECKUX PEIIETOK.
O PacuéTHble 3a/1a4un:

O pacdCThl C UCITIOJIb30BAHUCM ITOHATHA
«MaccoBasd A0Js1 paCTBOPCHHOIO
BCIICCTBA»

MOHSATUSIMU.

OOBICHATH 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEAKIUH OT Pa3INYHbIX
(bakTopoB.

Onpenensatb XapakTep CMEIIECHUS
XUMHUYECKOTO PABHOBECHUS B
3aBUCUMOCTH OT BHEILIHETO
BO3niericTBUs (mpuHIuUI Jle
[Tarense). CocTaBisATh ypaBHEHUS
peaKui pa3InyHbIX TUIIOB; MOJTHBIC
U COKpalll€HHbIE YPABHEHUS pEaKIUI
MOHHOTO0 OOMEHA, YYUTHIBas yCIOBUS,

38



®enepanbHas padouas mporpamMma | Xumus. 10-11 kiaccer (6a30BbIi ypOBEHB)

1.3

XUMUYECKUE
peaxkuuu

Xumudeckas peakuus. Knaccudukamms
XUMHUYECKUX pEeaKIMii B HEOPTaHUYECKOM
Y OPraHUYECKON XUMUU. 3aKOH
COXpPaHEHUSI MACChI BEILIECTB; 3aKOH
COXpaHEHHMS U MPEBpAICHUS SHEPTUU
IIPU XUMUYECKUX PEaKIIUsIX.

CKOpOCTB peakuuu, €€ 3aBUCUMOCTD
OT pa3nnyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@akTopkl, BIUSIOIIME HA COCTOSHUE
XUMUYECKOTO PABHOBECHSI.

[Tpranmn Jle [Hlarense.
DIIEKTPOJIUTAYECKAS JTUCCOLIHAIIHS.
CunbHble U cnabbie anekTpoauTsl. Cpena
BOJHBIX PAcCTBOPOB BEILIECTB: KHCIAs,
HEWTpaJibHas, IeJI0YHast. BomopoaHbli

MPU KOTOPBIX ATH PEAKIIUU UAYT 10
KOHIIA.

Hcrmonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJIOICHUE W OMTUCAHNE XHMHYECKOTO
IKCIIEPUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOTHI): IO OMPEIACIICHUIO CPEIbI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKINI
HOHHOTO OOMEHA, BIUSHUIO Pa3THIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh MpaBHIIaM MTOJIb30BAHUS
XUMHUYECKOU MOCyA0M 1 1a00paTOpHBIM
000py/1I0BaHUEM.

[IpencTaBisiTh pe3yabTaThl

nokasareinb (pH) pactBopa. Peakiiun
MOHHOTO OOMEHa B OPraHWYeCKOW U
HEOPraHUYECKOW XMMUHU.

OKHUCIUTEIIHLHO-
BOCCTAHOBUTEJIbHBIE peaKITnu.
[TonsiTue 00 AIIEKTPOJIU3E

pacIyiaBoOB U PaCTBOPOB COJICH.

[Ipumenenue 3JIEKTPOJIN3A.
JKCIepUMEeHTAJIbHbIE MeTO/IbI

XUMHUYECKOTO IKCIIEpUMEHTa B popme
3aMKCH YPaBHEHUN COOTBETCTBYFOIINX
pEeaKInii U eaTh BBIBOJIBI HA X
OCHOBE.

[TpoBOIUTH BEIYUCIICHHS TI0
YpaBHEHUSM XUMUYECKUX PEAKIUH, B
TOM YHCJIC TEPMOXUMHUUICCKUC
pacyETHI
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U3ydeHusi BelleCTB u ux
NpeBpalIeHu:

0 JlemoHcTpanuu:

O pa3IoKEeHHE MEPOKCHIA

BOJIOpOZa B MPUCYTCTBUU
karanuzaTtopa. U JlaboparopHbie

onsIThl: [ mpoBenenne peakumii
MOHHOTO OOMEHa;

O OIIPENEICHUE CPEIbl PACTBOPOB
BEILECTB C IIOMOIIBI YHUBEPCAIBHOIO
MHJIAKATOPA.

* [IpakTuueckue paboThI:

Ne 1. Briiusinue paznuuHbix (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIHH.

* PacuérHrle 3a1aun:

0 pacdeTsl MO ypaBHEHUSIM XUMUUYECKUX
peaxkuui, B TOM yHcJe
TEPMOXUMUYECKNE PACUETHI

Hroro no pazneny

13

Pa3znen 2. Heopranuyeckasi Xummsi

2.1

MeTtaiel

6

Mertanisl. Ilomoxenne MeTaioB B
[Tepuoauyeckoii cucTeMe XMMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
3JICKTPOHHBIX 000JI0YEK aTOMOB

PackpeIBaTh CMBICI N3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEPHBIE
MPU3HAKKN) U IPUMEHATH 3TH TOHATHUS
IIPY OIIMCAHUU COCTaBa U CTPOCHHUS

40



®enepanbHas padouas mporpamMma | Xumus. 10-11 kiaccer (6a30BbIi ypOBEHB)

MeTtauioB. O0mMe pU3NIeCcKre CBOMCTBA
MeTaJIoB. [ [puMeHeHne MeTamioB B
ObITY, Mpupoie U TeXHUKE. CIIIaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HanpspkeHuit metaioB. OO1ue
CIOCOOBI MOTYYEHUST METAJIIOB.
Kopposust metamioB. CriocoObI 3aIUThI
OT KOPPO3UH.

OO611as XxapakTepuCTUKa METAJIJIOB
riaBHbIX noarpyni (IA-rpynma, ITA-
rpynna) [leproanueckoit cuctembl
XUMHYECKUX 3JIEMEHTOB. ATIOMUHUM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUIPOKCUIA ATIOMUHUS.

Ob6mas
OOOYHBIX

XapaKTEPUCTHKA  METAJLIOB

MOATPYIIT (b-rpyrmm)
[lepuonnueckoid CUCTEMBl XHUMHYECKHUX
AJIIEMEHTOB: MeJb, IIMHK, XPOM, JKEJe30.

Baxwueiinmme  coequHEHHMS ~ METaJJIOB
(OKCH/IBI, TUIPOKCUBI, COJIN).
JKCIepUMEHTAJIbHbIE METO/IbI
U3Y4YCHUA BellleCTB Hu 115.4
NpeBpalieHu:

BEIIECTB, /ISl OOBSICHEHUS OTACITbHBIX
(haKTOB U SBJICHUIA.

OOBsCHITH 00IIIME 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB PJIEMEHTOB —
METAJJIOB M UX COCIMHEHUM C

Y4ETOM CTPOCHUS UX aTOMOB U
nonoxkenus B [lepmoanueckon
CUCTEME XMMHUUYECKHUX dJIEMEHTOB /.
H. Meunneneena.

XapakTepusoBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHUE CBOMCTBA METAJJIOB, UX
Ba)XKHECHUIIINX COCAUHCHUM,
MOATBEPKAasi 3TO ONUCAHUE
IIpUMEpPaMH YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUUECKHUX
PEaKLNiL; TPUMEHECHUE METAIUIOB B
Pa3JIMYHBIX 00JIACTAX, a TAKKE
HCIOJIb30BaHUE UX IS CO3IaHUS
COBPEMEHHBIX MATEPHUATIOB U
TEXHOJIOTHH.

OnuceIBaTh CIOCOOBI 3aIIMTH METAJIJIOB

OT KOPPO3HH.

PaCKpBIBaTI) CYIIHOCTb OKHUCJIMTCIIbHO-
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O JleMoHcTpanuu:
0 xomrekuusa «MeTauibl U CIUIABBIY.

d JlaGopaTopHbI€  OIBITHI: O
B3aMMOJICHCTBHC THJIPOKCH]IA

AJIIOMUHUA C pPACTBOpaMH KHCJIOT H

niesnioveil; [ xauecTBEHHbIE peakuuu

Ha KaTHUOHBI METAJIJIOB.

* [IpakTuueckue paboTHI:

Ne 2. Pemenue skcnepuMeHTaAIbHBIX
3a1a4 no teMe «MeTaib.

* PacuérHrple 3anaun:

O pacuetsl Macchl (00bEMa, KOJIUYECTBA
BEIIECTBa) IMPOAYKTAa pEaKIHMU, €Cclu
OJIHO W3 BEILECTB IaHO B BHUJIE pacTBOpa
C OIPEICJICHHOM MacCOBOM  JOJIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTaHOBHTEJIBHBIX PEaKIN
HOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OaslaHCca 3TUX PEaKIIH.
[IpoBoauTH peakiumy,
TIOJITBEPKTAIOIIIE XapaKTEPHBIC
CBOMCTBA N3y4aeMBbIX BEIICCTB,
pacrio3HaBaTh OMBITHBIM ITyTEM HOHBI
METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBopax.

Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOJIOICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIC U
71a00paTOPHBIC OIBITHI, TPAKTUICCKUC
paboThl).

[IpencTaBisiTh pe3yabTaThl
XUMHUUYECKOTO KCTIepUMEHTa B popme
3aMKCH YPaBHEHUN COOTBETCTBYFOIINX
pEeaKInii U eaTh BBIBOJIBI HA X
OCHOBE.

CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCYI0U U
1a60paTOPHBIM 000PYAOBAHUEM.
[IpoBOIUTH BHIYUCIICHHS TIO
YPaBHEHUSAM XUMUYCCKUX PEaAKITUH.
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CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO

JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYyNIoOBOX yueOHOM
JIEATEIIbHOCTH
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2.2

Hemeramsl

Hemeraiutel. [lonoxeHne HEMETaIOB B
[Tepuoauyeckoii cucTeMe XUMUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
Dur3nyeCcKre CBOMCTBA HEMETAILIOB.
AJIOTpONUsS HEMETAUIOB (Ha MpUMEpE
KHCIIOpoa, cephl, pochopa u
yraepoja). XUMHYECKUE CBOMCTRA
BXHEHIITNX HEMETAJIOB (TaJIOTEHOB,
cepsbl, a30Ta, pocdopa, yriepoaa u
KPEMHUS).

OKcuapl HEMETAJUIOB.
Kucnopoaconepaiiye KuciaoThl.

Bonopoanbie coequHeHUst

HEMETaJUIOB.
JKCNepUMEeHTAJIbHbIE
MeTO/IbI U3yYeHHs BelleCTB U
170, NpeBPALLCHUN O
JemoHcTpauuu:

O 00pas3Iel HEMETAJIOB,

O B3aMMOJIENCTBHUE MENY C a30THOU
KHCJIOTOM pa3iMyHOli KoHLeHTpanuu. O
JlaGopaTopHBIE OMBITHI:

O Ka4CCTBCHHLIC pCAKIIMH HA AHHUOHBI
N KaTHOH aMMOHUA.

PackpeIBaTh CMBICI H3y4aeMbIX
MOHSTHUHN (BBIIEISITh UX XapaKTEPHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
MIPY ONMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /TSI OOBSICHEHUS OTJEITBHBIX
(haKTOB U SBJICHUIA.

OOBsCHATH 00IIIME 3aKOHOMEPHOCTU B
W3MCHCHUH CBOMCTB HEMETAIIOB U UX
COCJIMHEHUM C YYETOM CTPOCHUS UX
aTOMOB M TIOJIOKCHHS B
ITeproanyeckoit cucreMe XMuMHUECKUX
anemenToB /[l. 1. MeHpaeneena.
XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XHMHYECKHE CBOMCTBA HEMETAJIJIOB, MX
BAXHEHIIIUX COCAUHEHUM, TTOITBEPKIAS
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUU
COOTBETCTBYIOIIUX XUMHUUECKHUX
peaKuuil.

XapakTepu3oBaTh BIMSIHUE
HEMETaJUIOB U MX COSUHEHHMI Ha
KUBBIC OPTAHU3MBI; OMTUCHIBAThH
MIPUMCHEHHUE B PA3IMYHBIX 001aCTIX
MPaKTUYECKON JeATeTbHOCTU
YeJI0BEeKa.
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* [IpakTrueckue paboOTHI:
Ne 3. Pemenue skcnepuMeHTAIbHBIX

3a7a4 1o teMe «HemeTrauiey.
* PacuérHble 3agaun:

O pacdeTsl Macchl BEIIECTBA HITU
o0beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WU
00bEMY OJIHOTO U3 YYACTBYIOIIMX B
peaKkiuy BEIIECTB; PaCU€Thl MACChI
(o6Bbema, KOJIMYECTBA BEIECTBA)
MPOAYKTOB PEAKIUH, €CITH OTHO M3
BEIIECTB UMEET IPUMECH

[TonTBEpxKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUHN
COOTBETCTBYIOIIMX XUMHUYECKUAX
pEaKIUH.

PackpeiBaTh CylIHOCTb
OKHCIIUTEIIBHOBOCCTAHOBUTEIIBHBIX
pEeaKui OCPEACTBOM COCTABIICHHUS

QJICKTPOHHOI'O OajlaHca dTHX peaKHHﬁ.

[IpoBOOUTH peakiuy,
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2.3

CBs3b
HEOPTaHUYCCKUX U
OpPraHUYECKUX
BEIIECTB

Heoprannyeckue n opraHudecKue
KuCI0Thl. Heopranuueckue u
opraHu4eckre oCHoOBaHMS. AMGBOTEpHbIE
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHeHus. I'eneTuueckas CBsI3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

MOATBEPKAAIONINE XapaKTEPHbIC
CBOWCTBA U3y4Ya€MbIX BEIIECTB,
pacrio3HaBaTh OIMBITHBIM MyTEM
AHUOHBI, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0JIEHUE U ONUCAHUE XUMHUECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpencraBiATs pe3yIbTaThl
XMMHUYECKOTO KCIIEpUMEHTa B (popMe
3aMKiCH YpaBHEHUN COOTBETCTBYIOIIMX
peaklmii U JenaTh BBIBOJIbI HA UX
OCHOBE.
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CiienoBaTh npaBUiiaM MOJIb30BAHUS
XAMUYECKOU TTOCYJ0H U
71a00paTOPHBIM 000PYIOBAaHHEM.
[TpoBOANTH BHIUUCIICHUS T10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
CaMOCTOATENBHO TIJIAHUPOBATh U
OCYIIECTBJISITH CBOIO MO3HABATEIILHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IPYNIOBOMN yueOHOH
JIeSITEIbHOCTH

Hroro no pazneny 17
Paznen 3. XuMus 4 :KU3Hb
3.1. | XuMus u Ku3Hb 4 Ponb xumuu B oGecriedeHUU PackpbIBaTh poJib XUMUU B PEIICHUU

3KOJIOTUYECKOM, SJHEPIreTUUECKOU U
MUIIEBOM 0€30MMacHOCTH, Pa3BUTUU
MeauuuHbl. [ToHSATHE O HAYYHBIX
METO/1aX IMO3HAHUS BEUIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBienuss 00 OOWIMX HAYYHBIX
MPUHIUINAX MPOMBIIUIEHHOTO TOJIYYEHUS
BAKHEUIIMX BEHIECTB (HAa mMpuMepax
IIPOU3BOACTBA aMMHMaKa, CepHOH
KHUCJIOThI, METAHOJIA).

UYenoBek B MUpE BELIECTB, MATEPUAIIOB U
XUMHUYECKUX PEAKIUN: XUMUS U 3J0POBHE

DHEPTETUYECKUX, CBIPHEBHIX U
AKOJIOTHYCCKUX TPOOJIEM YeI0BEUECTBA,
OMKCHIBATH OCHOBHBIC HATIPABIICHUS
Pa3BUTHS XUMUUYECKON HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBuiia 6€30MacHOTo
oOpallleHusI C BEIIECTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHEBHOU
YKU3HH, TIPABUJIA TIOBEJICHHUS B IIEJISIX
cOepeKeHus 310pOBbs U OKpYyKaroLen
MIPUPOTHON Cpebl; MOHUMATh BPEJ
(omMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI OTIPEJICTICHHBIX BEIIECTB
cMbica nokazaresist [I/IK, mosicHATh
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YCJIOBCKaA, IIpaBUJjid UCII0JIb30BaAHUA
JICKAPpCTBCHHBIX

npenapaToB; IpaBuia 6€30MacHOTO
WCIIOJIb30BaHUs MPEerapaToB ObITOBOM
XMMHUH B IOBCEIHEBHOM KU3HU. brITOBas
XAMUYECKast TPaMOTHOCTh

Ha IPUMEPAX CIOCOOBI YMEHBIIEHUS U
MIPEIOTBPAIICHUS UX BPEIHOTO
BO3JCHUCTBUS.

AHaM3UPOBATh U KPUTHICCKU
OILICHUBATh MH(GOPMAIIHIO, CBA3AHHYIO C
XUMUYECKUMU MIPOIIECCAMH U UX
BIIMSIHUEM Ha COCTOSIHHE OKpYKarouen
CpE.bl.

Hcronp30BaTh MOTyYCHHBIC 3HAHUS U
MpecTaBiIeHUs 0 cepax
JeSTeTbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JJISI OPUCHTAITNH B BHIOOPE
cBoel Oyayuie npodecCHoHATbHOU
NESATeTLHOCTH.

[IpuaUMAaTh yuacTre B 00CYKICHUN
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodiieMe u
npeaiaraTh BO3MOKHBIC ITyTH €€
peIIcHUS

Wroro no pazneny 4
OBIIEE  KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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