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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma nmaHHOTO (DaKyJIBTAaTUBHOTO Kypca IO XHUMHU Ha YPOBHE
cpenHero odiiero odpazoBanus pazpaborana Ha ocHoBe DenepanbHOro 3aK0Ha
oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHMII K pe3ylibTaTaM OCBOCHHMS (enepanabHON  00pa3oBaTelbHON
nporpaMmmsl cpeaHero obdiero oopazoanust (POII COO), npeacTaBaeHHBIX B
®denepanbHOM rocyaapcTBEHHOM oOpazoBaTenbHoM cTangapte COO, ¢ yuétom
Konnenmmu npenomaBanust yaeOHOTO mpeamMera « XuMUs» B 00pa3oBaTeIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3YIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOTrPaAMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®@enepauuu Ha nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
00111e00pa3oBaTebHON OpPraHU3allu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAalOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJJOCTHOM CHCTEME XHMMHYECKOTO 00pa3oBaHUS. OTH IEHHOCTH KAaCaroTCs
MO3HAHUSA 3aKOHOB TMPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercss xumuueckoe o0pa3oBaHue
00yyJaroIuxcsi Ha YpOBHE CpeAHEro o01ero oopa3oBaHus CpeACTBAMH yUeOHOTO
npeamMera «XHUMHS», COJEPKAHHE M TOCTPOCHHE KOTOPOTO ONPENENICHbl B
IporpamMme Mo XUMHH C y4€TOM CHelu(pUKH HAyKu XUMUHU, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJABI U B MATEPUATLHOMN >KU3HU OOIIECTBA, a TAKXKE C YUETOM
o0mMX 1eJaed M MPUHITUIIOB, XAPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero ooiero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOM UBUJIM3AIMH, B CO3JaHUH HOBOW 0a3bl MaTEPUATILHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaaA B (OPMHUpPOBAHHME PAIMOHAIBLHOTO HAYYHOI'O
MBIIIJIEHUS, B CO3/IaHHUE LIETIOCTHOTO MIPEACTABIICHUS 00 OKPY’KAIOIIEM MUPE Kak
0 €MHCTBE MPUPOJBI U YEJIOBEKA, KOTOpoe (hOPMUPYETCS B XUMHUHU HAa OCHOBE
MOHMMAaHUSl BEIIECTBEHHOIO0 COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS
B3aMMOCBSI3 MEXK]y CTPOCHUEM BEIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00JacTMU TPUMEHEHUS.

TecHo B3aMMOIENCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHUS CTajla
HEOTHEMJIEMON YaCThIO MHPOBON KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHENTHOTO TPY/Ia ¥ )KU3HU KaXKI0TO WwieHa oorecTBa. CoBpeMeHHass XUMHUS KakK



HayKa CO3MaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HAIIPABJICHA HA PEILICHHE
IJI00ANbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHSI YEIOBEUYECTBA — CBHIPbEBOW,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBUM C OOIMIMMH LEISIMUA M TPUHLUIIAMH CPEJIHETO OOIIETo
oOpa3oBaHusl  cojepkaHue  (aKyIbTaTUBHOTO  Kypca  OPHUEHTHPOBAHO
MIPEUMYILIECTBEHHO HA  OOIUIEKYJbTYPHYIO IMOATOTOBKY  OOYyYarolIUXCH,
HEOOXOUMYI0O UM JUIsl  BBIPAOOTKM  MHMPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOUEHUS B JKUM3Hb COIMYMa, MPOJOJKEHUS 0oO0pa3oBaHUs B
Pa3IUYHBIX 00JIACTSIX, CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisOIMMHA Kypca SIBIIOTCS 0a30Bble Kypcbl — «Opranuueckas
xumus» U «OOIass U HEOpraHuyeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM
COJIEp’KaHusl KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HAHUU IO
HEOPraHWYECKOM XUMHUHM (C BKJIIOUEHUEM 3HAaHUN M3 OO0meld XUMHM) U
OpraHn4YecKON XumMuu. POpMUPOBAHUE JAHHOW CHCTEMBI 3HAHUM IIPU U3YUEHUN
npeaMeTa 00EeCleYrBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3us
BEILIECTB HA OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEopraHuyeckass XUMHs» c(HOpPMHUPOBAHA B MPOTPAMME [0 XMMHUHU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHIO Y4YeOHOTO MaTepuaia U 0O0YCIIOBJIEHA
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONpEEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYECKOW XUMHH BEIECTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCAMHEHNH, a TAKXXE€ HAa YPOBHE CTEPEOXMMHUUYECKHUX U IIIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBefeHUs 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTUU — OT YIIIEBOAOPOJIOB /10 CIIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckol XMMHUU MOJYYarOT Pa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO 00I1I€r0 00pa30BaHus IEpBOHAYATbHbBIE
NOPENCTaBICHUS O XUMHUYECKOM CBS3U, KJIACCU(UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX CTPOCHHUS, O XUMHUYECKOU
peaKkuuu.

[lon HOBBIM YIJIOM 3peHHUsi B MpeaMeTre «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi M3YyUYEHHBI HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOPETUYECKU MaTepual U (HAKTOJOTMYECKUE CBEICHHUS O BEIIEeCTBaX U
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHuvecKas
XUMHS» O0Yy4aroUIMMCsl MPEIOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOr0 3aKOHA C 00IETEOPETUIECKUX U METOAO0JIOTHUECKUX TTO3HUIIHIA,
riy0’e TOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMI STOro 3aKoHa — OT
000011ar011IeH 10 0OBSICHSIONICH 1 TPOTHO3UPYIOIICH.



Enunas cucrema 3HaHHM O BA&XKHEWUIIIMX BEMIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TAKXKE O XMMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus pAomnojHsercss B Kypcax 10 m 11 kmaccom
AJIEMEHTAMHM COJAEPKAHUS, UMEIOUIMMHU KYJIbTYPOJIOTUYECKUN W TMPUKIATHOU
XapakTep. OTU 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHUH C
JIPYTMMH HayKaMU, pacKpbIBAIOT €€ poJib B MO3HABATEIbHOW U MPAKTUYECKOM
JESTEIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U TIPAKTUUECKUX MPUIIOKEHUN XUMUU, TOMOTaloT
BBIITYCKHUKY OPUEHTUPOBAThCA B OOIIECTBEHHO U JHMYHOCTHO 3HAYMMBIX
npobJieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIUBATh HHPOPMAITUIO U
MPUMEHATh €€ [JIs1 TIOMOJHEHUS 3HAHUM, PEIICHHS WHTEJUICKTYaJdbHbIX U
AKCIEPUMEHTAIIbHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaepkaHue
OPUEHTHUPOBAaHO Ha (GOPMHUPOBAHHE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKOM
OCHOBBI JJisi ToHMMaHusi (uiocodpCckux HAEH, TaKUMX KakK: MaTepHabHOE
€IMHCTBO HEOPTaHUYECKOT'0 U OPraHUYECKOr0 MUpPa, O0YCIOBICHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM U CTPOEHHEM, TT0O3HABAEMOCTb MPUPOIHBIX SIBICHUN TyTEM
AKCIIEPUMEHTa U pPEHICHUS MPOTHUBOPEUUN MEXITy HOBBIMU (aKkTaMu U
TEOPETUUECKUMHU TMPEANOCHUIKAMH, OCO3HAHUE pOJM XHUMHHM B PELICHHUH
AKOJIOTMYECKUX MpoOJieM, a Takke NpoOjieM CcOepekeHUss PHEPreTHUYEeCKUX
PECYPCOB, ChIPbS, CO3/IAHUS HOBBIX TEXHOJIOTUA U MAaTEPUAIOB.

B nnane pemeHus 3amady  BOCHHUTAHUSA, Pa3BUTHUS W COLMAIM3ALUU
0oOy4Jaronuxcsi MPUHATHIE TMPOrPAMMONM MO XMUMHH TOAXOAbl K OMpPEIeTICHUIO
colepKaHUsI W TIOCTPOEHUS TMpeAMeTa MperycMaTpuBaloT (HopMUpoBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUH, HMEIOIIMX 0a30BOE 3HAYEHHUE IS
pPa3IMYHBIX BUIOB JICSITEIBHOCTH: PEIICHHS MpoOJeM, TMOUCKA, aHaIu3a U
00paboTkn  WMH(pOpMAIMK, HEOOXOAMMBIX IS NPUOOPETCHHUS  OIbITA
MPAKTUYECKOM M MCCIEIOBATENBCKON NESATEIbHOCTH, 3aHUMAKOUIEH BaXXHOE
MECTO B IMO3HAHUU XUMUU.

B npaktuke mpemnonaBaHus XHMHUM KaK Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHUs, TaK M Ha YPOBHE cCpeaHero oOmiero oO0pa3oBaHus, MpH
ONPENICIICHUHN COAEPKATEIBHON XapaKTePUCTUKU LIEJeH H3ydeHHs MpeaMeTa
HalpaBJICHUEM TEPBOCTEIICHHOW 3HAYUMOCTH TPAAUIMOHHO TPU3HAETCS
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak o0O0JIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, TMPAKTUYECKON [IESITEIBHOCTH YEJIOBEKA M KaK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOMYECKON TOYKH 3PEHHUS TaKOH
MOAXOJ K OMNPEACICHUIO [eNel U3ydeHus MpeaMera SBISETCS BIIOJHE
OTPaBJaHHBIM.



CorylacHO JaHHOW TOYKE 3PCHHS TJAaBHBIMH IIEJISAMH H3yYCHHs JTaHHOTO
kypca (10 —11 ki1.) ssBASFOTCSL:

e (dopmupoBaHHE CHUCTEMBl XHMHUYECKUX 3HAHWW Kak BaKHEHIIen
COCTaBJISOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOIA
JeKaT KITFOYEBBIC MOHATHA, HyHIAMEHTAIBHBIC 3aKOHBI M TEOPUH XUMHUH,
OCBOCHHE sI3bIKa HayKH, YCBOCHUE M TIOHMMAHHUE CYITHOCTH JTOCTYITHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJICHHUE C UCTOPHUEH
UX Pa3BUTHS U CTAHOBJICHHSI,

e (dopmupoBaHWE € pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOAax
MO3HAHUS BEIIECTB M XHUMHYECKUX PpEaKIi, HEOOXOIUMBIX IS
MPUOOPETEHUS YMEHU OPUSHTHUPOBATHCS B MUPE BEIICCTB U XUMHUYECKHIX
SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKOMN U MIOBCETHEBHOM
KU3HH,

e pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIIO/ICHUEM
U OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTA, COOIIOJCHHUEM IIPaBHI
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakTEpUCTHKA LIeTIeH 1 3a7a4 U3yUYeHHUsI
npeaMera B MporpaMMe MO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMH TMPHOPUTETAMH B CHCTEME CpPEIHEro O0OIIero
oOpazoBanusi. CerofHsa B MpenoJaBaHUN XUMHUU B OOJbIIEH CTETIEHH OTHAETCS
NPEANnoYTeHHEe  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OOydeHws,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHu3alliM, BIIAJICIONMIET0 HE HAO0OpOM 3HaHUW, a (QYHKIIMOHAIBLHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHHSIMU aKTUBHOTO TTOTYyYEHUS 3HAHUH
Y IPUMEHEHUS UX B PEaTbHOM KU3HU IS PEIICHHS MPAKTHICCKUX 3a1ad.

B cBsi3u ¢ aTuM 1ipu u3ydeHun ¢GakyiIbTaTUBHOTO Kypca JOMUHHUPYIOIIEE
3HAUYCHHE MPUOOPETAIOT TAKKUE 1IETH U 3a]]a4H, KaK:

aJlanTanys 00yJaromMxcs K yCIOBHSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMuUpOBaHWE  HHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOW K
caMo00pa3oBaHWIO,  COTPYAHHYECTBY,  CAMOCTOSITEILHOMY  TPHUHSITHIO
IPAMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBSI3aHHBIX C
BEIIECTBAMHU U UX TIPUMECHECHHUEM;

dopMupoBaHre y OOYYArOIIMXCS KIFOYCBBIX HABBIKOB (KITFOYEBBIX
KOMITETCHIINH), UMEIONINX YHHBEPCAIbHOE 3HAYCHHE IS PA3IMYHBIX BHUIOB
NeSATETLHOCTH: PEIICHHS MPoOIIeM, TIOUCKa, aHalu3a U 00paboTku nHpopmaIuy,
HEOOXOAMMBIX JUIsI TIPUOOPETEHHs OMbITa JEATEIHLHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TMIO3HAHWHM XUMHUHW, a TaKXKe [JIs OICHKH C TO3UIUI



HKOJIOTHUECKON OE30MacHOCTH XapaKTepa BIMSHHUS BEUIECTB U XUMHYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;

pPa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETaTh
HOBBIC 3HAaHWS N0 XMUMHH B COOTBETCTBUU C >KM3HEHHBIMH MOTPEOHOCTSIMH,
HCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTMH JIsi TIOMCKA U
aHanu3a Yy4yeOHOM W  HAYYHO-TIONMYJISIPHOM HMH(POPMAlUU  XHUMHUYECKOTO
CoOJIep KaHUS;

dbopMHpoBaHHEe U pa3BUTHE Yy OOYYaIOIIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHNS, HAOIIOAATeNTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
IPOBEACHUHN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIMTAHHWE Yy OOydaromuxcsi YOeXKIEHHOCTM B T'yMaHUCTHYECKOU
HAINPABIEHHOCTH XMMHH, €€ BAXKHON POJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoOHAIBHOTO MMPUPOAOIIOIF30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
¥ COXpaHEHHsI TPUPOTHOTO PAaBHOBECHSI, 0OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIEHHUSI K IPHUPOJIE U CBOEMY 3JI0POBBIO, a TAaKKE€ MPHOOPETEHUs OIbITa
UCIIOJIb30BaHUS TMOJIYYEHHBIX 3HAHUM Ul NPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

OO611ee yncI0 YacoB, OTBEIEHHBIX ISl U3y4YeHHs (aKyIbTaTUBHOTO Kypca,
coctasisieT 136 wacos: B 10 kitacce — 68 uacos (2 wyaca B Heneno), B 11 kiacce —
68 yacoB (2 yaca B HEAEIIO).

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA DOAKVYJIBTATHMBHOI'O
KYPCA

JINYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycraHaBiuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOy4arolMMUCSl TPOrpaMM CpEeIHEro oO0Iero o0pa3oBaHUS (JIMYHOCTHBIM,
METaNpeIMETHBIM W MpeIMeTHbIM). HaydHO-MeTOIU4YecKOl OCHOBOW ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yIbTaTOB OCBOCHHS ITPOTrpamMM CPEeIHEro OOLIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBHM € CHUCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIETIEHBI CIEIYIOIINE COCTABIISIONINE:

OCO3HaHWe OOYyYaroUIMMUCS POCCUUCKON IPpaKJaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;



HaJM4He MOTHUBAITMHU K 00YUCHUIO;

L[EJICHANPABJIICHHOE pAa3BUTHE BHYTPEHHUX YOEKIECHUW JUYHOCTH Ha
OCHOBE KJIIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHUX Tpajulvii 0a30BOM HAyKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOCH
JeSATETLHOCTH TICHHOCTHO-CMBICIIOBEIMU YCTAaHOBKAMH, MPUCYIIIMMH I1€T0CTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIM4YME TMPABOCO3HAHUS DKOJIOTMUYECKOW KYyJIbTYpbl M CIOCOOHOCTHU
CTaBUTD LIETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS JaHHOTO Kypca JOCTUTalOTCA B
€IUHCTBE Y4YeOHOW M BOCHUTATEIBLHON JAESATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COIIMOKYJILTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJ€aIaMH POCCUHUCKOTO TPaskIaHCKOTO OOIIECTBA, TPUHATHIMU B
o0111ecTBE HOPMaMU U TIpaBUJIaMU MOBEACHUS, CIIOCOOCTBYIOIIMMU MPOIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS OTPAKAIOT CPOPMUPOBAHHOCTH OTIBITA
MO3HABATENILHON U MPAKTUYECKOMN JEATETHbHOCTH O0yUaIOIIMUXCA 110 Pean3aIiuu
MIPUHSATHIX B 00IIIECTBE IIECHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA:

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPENCTABICHUS O COIMAIBHBIX HOPMAaX W TMpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPWHHMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTBI IPYTUX MPU aHATU3e PA3IUYHBIX BUIAOB YUICOHOU ACATEIHBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY W HAyYHOMY HACJIEIUIO
OTCYECTBCHHON XMMUH;

YBaXEHHS K IMPOIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUUECKOTO
IPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTIIKECHUS HAyKH €CTh PE3yJbTaT
JUTMTENIbHBIX HAONIOACHUM, KPOMOTIUBBIX OKCIIEPUMEHTAIBHBIX TTOWCKOB,
MTOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;



MHTEpECa M IO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH MU MOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTH)KCHHSX  COBPEMEHHOMU
OTE€UYECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBEHHbBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEAECHUE U MOCTYIIKM CBOMX TOBapULIEH ¢
MO3ULIUA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) gpopmMupoBaHNs KyJbTYPhI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DU3NYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/IeHns MpaBuil 0€30MacHOro OOpallleHHs C BEIIECTBAMH B OBITY,
NOBCEHEBHOM KU3HU U B TPYAOBOU NEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU IPaBWJI HHJIWBHUIYAJIbHOTO M KOJUIEKTHBHOIO
0€30macHOro MOBEACHUS B CUTYaLIUSIX, YTPOKAIOLIIUX 3J0POBBIO U KU3HHU JIIO/ICH;

OCO3HaHMs NOCIEACTBUI U HENPUATUS BPEAHBIX NPUBBIYEK (YIIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B  y4e€OHO-HMCCIIEI0BaTEIbCKON
NEeSATEAbHOCTH, OOILECTBEHHO TIOJIE3HOW, TBOPUYECKOW UM JAPYIMX BHJIAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PELICHUM IPAKTHYECKUX 33]a4
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YUYEHUI0 Mpodeccuii pa3InyHOro pojia, B TOM
YHCJie Ha OCHOBE MPUMEHEHHUS PEIMETHBIX 3HAaHUI M0 XUMUMU;

yBaXXEHUS K TPYY, JIOJSM TpyJa U pe3ybTaTaM TPyIAOBOU JesATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TPaeKTOPUU
oOpazoBanus, Oynymiel npodeccuu U peanus3alu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB
U IOTpeOHOCTEH 00111eCTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTMYECKU 1I€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;



MOHUMaHUA TJI00ATBPHOTO XapaKTepa SKOJOTUYECKHX MpoOJeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU CPEb;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSl JOCTHKEHUNW XUMUU IS
pEeLIEHNs BOIPOCOB PAMOHAIIBHOTO IPUPOJOTIOJIb30BAHHS;

AKTUBHOTO HENPUATUS JEUCTBHM, NPUHOCIIIMX BPEI OKPYKAOMIECH
MIPUPOTHON Cpesie, YMECHHUSI TPOTHO3UPOBATh HEOIArONPHUATHBIC YKOJIOTHICCKUE
NOCJEACTBUSA MPEATPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usl PAa3BUTOrO0  HKOJOTHMYECKOTO  MBILUICHUS, JSKOJOTHYECKON
KYJbTYpbI, OIBITA JEATEIBHOCTH HKOJOTHYECKON HAMNPABICHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI UMY B MIO3HABATEILHOM, KOMMYHUKATUBHON U COLIMAIBLHON
MPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTHUBHO MPOTUBOCTOATH UJICOJIOTUU
xemodoOouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KakK HayKd, OCO3HaHUs €€ poJiu B
(GbopMHpPOBAHUK PAIIMOHATILHOTO HAYYHOTO MBIIUJICHUS, CO3aHUH LIEIOCTHOTO
IPEICTaBIICHUS 00 OKPYXaIOIeM MUPE KaK O €TMHCTBE NMPUPOJIbI M YETIOBEKA, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM W pelIeHuHu NpoOIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH JIJIi  COBPEMEHHOM
UMBWIN3alUKA: B €€ T'yMaHUCTUYECKON HANpPaBICHHOCTH W BaXXHOW pOJIM B
CO3JJaHMU HOBOW 0a3bl MaTepUANTBHOW KYJIBTYphI, PEUICHUU TJI00ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecreueHny YCIOBHUI yCIEIIHOTO TPYAa M SKOJIOTHYECKH KOMGPOPTHOMN KU3HH
Ka)KIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: TOHHUMAHHUS CYIIHOCTA METOJ0B
MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh
MoJTydaeMble 3HaHUS JJIsl aHAJIN3a U OOBSICHEHUSI SIBJICHUI OKPYKAIOIIEero MUpa
U TPOUCXOIANMX B HEM H3MEHCHUN, YMEHHsS JejaTh OOOCHOBAaHHBIE
3aKJIIOYCHUST HA OCHOBE HAYYHBIX (DAKTOB M MMEIONIUXCS JAHHBIX C IICJIBIO
MOJTy4Y€HUS I0CTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIPHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus mpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

VMHTEPECA K NO3HAHUIO U UCCIIEIOBATEIbCKON IESITEIbHOCTH;



TOTOBHOCTU W CIOCOOHOCTM K HENpPEpPHIBHOMY OOpa3OBaHUIO U
caM000pa3oBaHUIO, K aKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSAM Tpya B pa3IMuHbIX cepax npodeccrnoHanbHOU
NEeSATETBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble  pe3yJabTaThl OCBOCHHS  (PaKyJIbTaTUBHOTO Kypca
BKJIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBaHUS  MUPOBO33PEHUS  OOydYaAIOUIUXCS
MEXAUCLIUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpaXKaIOUIUE IEJIOCTHOCTh HAyYHOW KapTHUHBI MHpAa U CHEUU(PUKY METOJIOB
MO3HAHUA, WCIOJB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, U3MEPECHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIIbHbBIC y4eOHbIe NENCTBUS (mo3HaBaTENbHBIE,
KOMMYHUKATHBHBIC, PpETYyJSTUBHBIC), obOecrneunBarone (HopMUpPOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTBHON KOMIETEHITUU O0YJarOIINXCS;

CIIOCOOHOCTH oOy4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIE
MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHUS B IO3HABATEIIHOW U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEJIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JNEUCTBUSIMU.

OBjajeHue  YHUBEPCAJbLHBIMU  Y4eOHBIMH  TO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHe AeHCTBUS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENeNATh LEeJH JEATEeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C IOCTAaBICHHBIMHU
LEJIAMU;

UCII0JIb30BaTh MPU OCBOCHUM 3HAHUI MPHUEMBI JIOTHYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEepPHbIC MPU3HAKU MOHITUN U YCTaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIIHE MOHSTHS 1711 OOBSICHEHHS OT/IEIBHBIX (DAKTOB
U SIBJICHUM;



BBIOMpATh OCHOBaHUS W KPUTEpUU i1 KIacCU(UKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTaHABIIMBaTh TPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, IECIYKTUBHBIE, IO
AHAJIOTUM), BBIBIATh 3AKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PAaCCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OPUMEHATh B  MPOLECCE IIO3HAHUS, UCIHOJIb3YyEMbIE B  XHMHUHU
CUMBOJIMYECKHE  (3HAKOBbIE)  MOJENH, MpeoOpa3oBbIBATH  MOJIEIbHBIC
MIPEACTABICHUS — XUMHUYECKHUI 3HAK (CUMBOI) AJIEMEHTa, XUMu4eckas (popmyia,
YpaBHEHUE XUMUYECKON PEaKIMK — P PEIICHUH YYEOHBIX MO3HABATENbHBIX U
NPaKTUYECKUX 3a]a4, PUMEHSATh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS IJIS
BBISIBIICHUSl XAPAKTEPHBIX MPU3HAKOB HM3YyYA€MbIX BEIIECTB U XUMHUYECKHUX
pEeaKLHil.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE H1eiCTBUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAy4YHOI'O MO3HAHUS BEIIECTB U XMMUYECKUX
peaKuii;

GopMynupoBaTh LEIM M 3aJaud  UCCJIENOBaHUS, HCIOJIb30BaTh
MIOCTaBJIEHHBIE U CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

BJIQJIETh HABBIKAMM CaMOCTOSITEJIBHOIO TUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOIIOaTh 33 XOJI0M
MpolLIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000IIeHHsIT W  BBIBOJABl OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
UCCIIEZIOBaHUSI, COCTABIISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
JEeSATEIBbHOCTH, MPOSBISITH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB PEIICHUS MPAKTHUYECKUX 3a/lad, NPUMEHEHHIO pPa3IHYHbIX
METOJI0B MTO3HAHMS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3TMYHBIX HWCTOYHHMKAX WHpopManuu (HAy4HO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHAM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popm
MIPEJCTABIICHHUS, KPUTUYECKA  OLEHUBATH e€  JOCTOBEPHOCTb  H
HEMPOTHUBOPEYUBOCTH;



(dbopMyIHpPOBaTh 3aIIPOCH] M IPUMEHSITH PA3ITMIHBIC METOIBI TP TIOUCKE
orbope wHpOpMAMKA, HEOOXOAUMON MJIS BBIMOJHEHUS YYEOHBIX 3a7ad
onpenenEHHOro TUIA;

nprOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI W PA3INIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMpaTh ONTUMAIBHYIO (OpMY MpEACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpelCTBA MpH padore cC
XUMHUYECKON HuH(OpManuen: NpUMEHITh MeEXIpeAMETHbIe (pu3nyueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaTJIATHOCTH.

OBjajieHue YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMH 1eCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1ae€MOM TEMbI B XOJI€ IUAJIOTra U/ Wi
JTUCKYCCUHW, BBICKA3bIBaTh HWJEH, (GOPMYIHPOBATh CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU
BBITIOJITHEHUA XWMHYECKOTO DJKCIEPUMEHTa, TPAKTUYCCKON paboThl  TI0
MCCJIEIOBAHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealn3aluy y4eOHOIo MPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBaHUS TIO3UIUI B X0/1¢ 00CYKICHUSI 1 0OMEHA MHEHUSMH.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJaSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYILIECTBIATH CBOIO IO3HABATENIbHYIO
NEeSATENbHOCTh, ONpeAessis e€ LeJd M 3aJadd, KOHTPOJIUPOBaTH U MO MeEpe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJiaraéMblii aJIrOpUTM JCHCTBUN TIpH
BBITIOJIHEHUN YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpATh Hambosee
3 PeKTUBHBINA CIMOCOO MX pelieHUs C YYETOM TOJIyYEHHUsS] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYUIECTBJISATh  CaMOKOHTPOJIb  CBOEM  JESATENbHOCTH HAa  OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC

HpeI[MeTHBIe PE3yJibTaThl OCBOCHUA 9aCTHU KypCa «OpFaHI/I‘-IeCKaﬂ XUMMUI»
OTpaXaroT:



c(OPMUPOBAHHOCTh TPEACTABICHUN O XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPA, POJM XHMHUU B IIO3HAHWUU SIBJICHUU
OpUposibl, B (OPMUPOBAHMM MBILUIEHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(PYHKIIMOHAJIBHONM TI'PaMOTHOCTH, HEOOXOIMMOM IJIs1 pelIeHMs] NMPAKTUYECKUX
3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUW, KOTOpas  BKIIIOYAET:
OCHOBOIOJIArallue MOHATHS (XMMHYECKUN D3JIEMEHT, aTOM, JJIEKTPOHHas
o0o0JIouKa aToMa, MOJEKyJa, BaJE€HTHOCTb, AJIEKTPOOTPHULATEIBHOCTD,
XUMUYECKas CBSA3b, CTPYKTypHas (hopmya (pa3BEpHyTasi U COKpalEHHasi), MOJIb,
MOJISIpHAsE Macca, MOJSIpPHBIA OO0BEM, YIJIEPOJHBIN CKENeT, (PyHKUHOHAIbHAs
rpynna, paaukanl, H30MEpPHs, H30MEpPHI, T'OMOJOTHYECKHUH psl, TOMOJIOIH,
YTIIEBOOPOBI, KUCIOPO U a30TCOAEPIKALLME COSAUHEHNS, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHus: opraHudeckux BemectB A. M. BytnepoBa, 3aKkoH COXpaHEHUS
Macchbl  BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3BIK  XHMHH;
MUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUSA IPUYMHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTMUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O0€30M1aCHOM HCIIOJIb30BAHWN BAKHEUILIMX OPraHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUHN BBISBIISITh XapaKTepHbIE MPU3HAKUA MOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLIME MOHATHS IIPU
OIIMCAaHUU COCTaBA, CTPOCHMS U IPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIs
COCTABJICHHMSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
(GopMysl OpraHMYECKHMX BEIIECTB M YpPAaBHEHUH XHUMHUYECKUX pEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJI OPraHUYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH TPUHAJIEAKHOCTh U3yUYEHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTaBYy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne coeAuHEeHUN (YIrJIeBOAOPObl, KHUCIOPOJI M a30TCOAEpIKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHs), JaBaTh MM Ha3BaHUSA IO
cucrematrueckoir HomeHkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OTIEIBHBIX OPraHWYECKUX BELIECTB (ITWIJICH, MPOIMUIICH, alleTUJIEH,
STUJICHTJIMKOJb, TIMLIEPUH, GEHOI, (opMalbIerul, aleTalbIeru/l, MypaBbUHas
KHMCJIOTa, YKCyCHas KHCJIOTA, OJICMHOBAas KHCJIOTA, CTEApPUHOBAs KHCJIOTA,
III0K03a, (PpyKTO3a, Kpaxmall, IeJIT0103a, TIIUIUH);



c(hOpMUPOBAHHOCTh YMEHHS OIPEACNATh BUIbI XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCNMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHUSI TEOPUU CTPOCHHS
opranuueckux BemiecTB A. M. bytiepoBa 11 OOBACHEHHS 3aBUCHUMOCTH
CBOWCTB BEIIIECTB OT UX COCTABa U CTPOCHMSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOPMHPOBAHHOCTh YMEHHHM XapaKTepuU30BaTh COCTaB, CTPOCHHE,
bu3uYecKre U XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH Pa3IuYHBIX
KJIACCOB OPraHMYECKHMX BEIIECTB (METaH, 3TaH, ATHJICH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METaHOJ, TAHOJI, YTUJICHTJIUKOJb,
JIMIEPUH, (PEHO, alleTalbJACTH I, MypaBbUHAsI U YKCYCHAas KUCJIOTHI, TJIFOKO3a,
KpaxMaJl,  LEJUII0JI03a,  aMUHOYKCyCHas  KHUCJOTa),  WIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJIY HHUMH YPaBHEHUSIMHU COOTBETCTBYIOIIHX
XUMHUUYECKUX PEAKIIUN ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKkTepru30BaTh HCTOYHHUKHU
YIJIEBOJIOPOJAHOTO ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE MPOIYKTOB MepepadbOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHH IIPOBOJMTH BBIYHCICHHUS I10 XHUMHUYECKHM
ypaBHEHHAM (Macchl, 00bEéMa, KOJTUYSCTBA UCXOJHOTO BEIIECTBA MIIM IIPOIYKTA
peakIuu MO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO K3 HUCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHMH BIIQJIETh CHCTEMON 3HAHMK 00 OCHOBHBIX
METO/1aX HAYyYHOI'O TTO3HAHUSI, UCTIOJIb3YEMBIX B XUMUHU MIPU U3YYECHUM BEIIECTB
U XUMUYECKHX  sIBJCHUM  (HAOJIOJICHWE, M3MEpPCHHE, OSKCIICPUMEHT,
MOJIETUPOBAHUE), UCII0JIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIsl TPUHSATHUS
pelIeHnl B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHHUEM;

chOpMHPOBAHHOCT, ~YMEHHMM  COONIIOAaTh  TpaBWja  TOJH30BAHUS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpYAOBaHHMEM, a TaKXKe IMpaBuia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSAMH TIO BBITTOJHEHHUIO
71a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMOITHATH XUMUYECKUN
SKCIIEpUMEHT (MpEeBpallleHUs] OpPraHMYEeCKUX BEIIECTB IIPH HarpeBaHUH,
MOJIydE€HHUE OTUJIECHA M U3YYEHHE €ro CBOWCTB, Ka4eCTBEHHBIC PEaKIIUU
OpraHUYECKUX BEIECTB, JCHATypalus OCJIKOB MpU HarpeBaHWU, IIBETHBIC
peakiuu OETKOB) B COOTBETCTBUHU C INMpaBUIaMU TEXHHUKH O€30MMaCHOCTH IIPH
oOpallleHuu C BEUIeCTBAMH M JIaDOpaTOPHBIM OOOPYJOBAHHEM, MPEACTABISATH
pe3ynbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU



COOTBETCTBYIOIIMX peakuuii W (HOpPMYyJIUpPOBATH BBIBOABI HAa OCHOBE JITHUX
pEe3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpEICTBA MAaCCOBOMA
uHdopmaruu, TaTEpHET N IpYTHX);

chOPMHPOBAHHOCTh YMEHHUHM  COOJIOJATh TMpaBWiIa  SKOJOTUYECKH
1IeJ1€CO00pa3HOro TOBEACHUS B OBITY U TPYIOBOM JEATENILHOCTH B IEJAX
COXpPAaHEHMS CBOETO 3I0POBbS U OKPY>KalOLEed NPUPOJHON CpeAbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIIECTB, MOHUMAas cMbici noka3arens [1JIK, moscHaTh Ha mpumepax CrocoObI
YMEHBIICHUSI W NPEJOTBPAIICHUS HMX BPEAHOrO BO3JACHCTBUA HA OPraHU3M
YEJI0BEKA,

JUTsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbSI: YMEHHE
MIPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIETBIX U CHAOOBHUASAIIMX OOYyYarolmMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy 00o3HaueHuit JI. bpaiiis 11st 3anucu XUMHYeCKUX

dbopmy.
11 KJIACC

[IpenMeTHble  pe3ysabTaThl OCBOCHHSI 4acTh Kypca «OOmas u
HEOPraHUYECKasi XUMHUS» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBIISIOIICH
€CTEeCTBEHHO-HAyYHOU KAPTUHBI MHUPA, POJM XUMHUU B TO3HAHUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTHU, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNInue MOHATHS (XUMHUYECKHIA 3JIEMEHT, aToM, U30ToII, S-, p-, d-
AJNIEKTPOHHBIE OpPOUTAIN aTOMOB, WOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIEHb OKHUCICHUS, XUMHYECKas
CBSI3b (KOBAJIEHTHAs, UOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), KPUCTAIUIMYECKAs
pemérka, TUIbl XUMUYECKUX PEaKINi, pacTBOP, dJIEKTPOTIUTHI, HEAJICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAS JTUCCOIMALINS, OKHMCIMTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKON pEeakiuu, XMMHUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOIMTUYECKON THUCCOUMAMK, nepuoandecknid 3akoH J[. . Menneneesa,



3aKOH COXPAaHEHUS MACChI BEIIECTB, 3aKOH COXPaHEHNUs U PEBPALCHUS YD HEPTUH
[P XUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XWMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIUME B OCHOBE IOHMMAHUS NIPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH W  O€30MacHOM  HCIOJb30BAHWM  BAKHEUIIUX
HEOPraHWYECKHUX BEUIECTB B OBITY M MPAKTUYECKON IEATEIHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUI BBISIBIISITh XapaKTEPHbIE MMPU3HAKU MOHSITUMH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOINE TIOHTUS IIPU
ONMCAaHUHU HEOPTAHUYECKHUX BEIIECTB U UX IPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUMN UCIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JJIS
cocTaBieHUs] (OpMyd BEUIECTB W yPAaBHEHUH XHMMHYECKUX PpEaKIIHil,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTJZIEJIbHBIX HEOPTAHMYECKUX BELIECTB (YrapHbIi a3, yrieKUCblii ra3, aMMHUaK,
rai€Hasi i3BeCTbh, Heral€Hasi U3BECTbh, IUThEBAs COJIA, TUPUT U IPYTrHUe);

c()OPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BAJEHTHOCTh M CTENEHb
OKHCIICHHS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBsI3U (KOBaJE€HTHas, MOHHAs, METalJIn4yecKas, BOJAOPOAHas) B
COCAUHEHUAX, THUIl KPUCTALIMYECKOW PpEIIETKM KOHKPETHOIO BEIIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, MOHHASI, METAIUTMYECKast ), XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(OpPMHUPOBAHHOCTb yMEHUHI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB MO MX COCTaBY K ONPEAENIEHHOMY Kiaccy/TpyIie
COEIMHEHMH (IIPOCTHIE BEIIECTBA — METAJIIBI U HEMETAJLIbI, OKCHJIbI, OCHOBaHMUS,
KHCJIOTBI, aM(pOTepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENbHYIO U MPOTHOCTUYECKYIO (PYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanyeckoil CHCTEMBI
XuMHUeckux aneMmeHtoB JI. M. MenneneeBa, UCHOIb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE  OpOMUTANU»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX JIEMEHTOB U UX COCUHEHUN
10 nepuoaaM u rpynnam Ilepruoanueckon CuCTeMbl XUMUYECKUX DJIEMEHTOB /1.
H. Menpaeneena;

cOpPMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OIIKE
XUMHAYECKHUE CBOMCTBA HEOPIaHMYECKHX BEIIECTB PA3JIMYHBIX KIJACCOB,
MTOATBEPKAATh CYIIECTBOBAHUE I€HETUYECKOMN CBSA3U MEXAY HEOPTaHUYECKUMU
BELECTBAMH C ITOMOILBI0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUM;



c(hOpMUPOBAHHOCTH YMEHUS KIACCU(PUIIMPOBATH XUMUIECKUE PEAKITHH TIO
Pa3TUYHBIM MIPU3HAKAM (YHCTY U COCTABY PEarupyromluX BEIIECTB, TCIZIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENIEHEN OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTHU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABIISITH YPABHECHUS PEAKITUI Pa3TMIHbIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIE YpaBHEHUS pEAKIMH HMOHHOTO OOMEHa,
YUUTBIBAS YCIOBHUS, PU KOTOPBIX 3TU PEAKIUU UAYT JO KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKINH, MOATBEPKIAOIINE
KaueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPraHUYECKUX BEIECTB, PACIO3HABAThH
OTMBITHBIM MyTEM  HWOHOB, TIPHUCYTCTBYIONIME B  BOJHBIX  PAacTBOpax
HEOPTaHWYECKHUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIM TOCPEJCTBOM COCTABIEHUS ODJIECKTPOHHOTO
OanaHca ATUX PEaKIINii;

c(hOPMHPOBAHHOCT,  YMEHUU  OOBSICHATHL  3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PEAaKIMU OT pa3IndHbIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS (IPUHITUTT
Jle larenbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XHMHUYCCKHE TIPOIIECCHI,
JIeKAIIe B OCHOBE TIPOMBIIIICHHOTO MMOJTYYEHUS CEPHON KUCIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMaX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
MTOHATHUS «MaccoBas JIOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH T'a30B
MIPU XUMUYECKHUX PEAKITUIX, MaCcChl BEIIECTBA MM 00BEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCEe MM O0BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIINH
BEIIECTB, TEIIOBOTO d(PeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BCIIECTB, IPEBPAICHUS U COXPAHCHUS SHEPTHH;

chOPMHPOBAHHOCT, ~YMEHHH  COOJIFOMATh  TpaBWjIa  IMOJIb30BAHUS
XUMHUYECKON TIOCYZ0M M Ja0OpaTOpHBIM O0OpYyIOBaHWEM, a TaKKe IpaBuja
oOparieHus ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKITUSIMU TIO BBHITIOJTHEHUIO
1a00pPaTOPHBIX XUMUYECKUX OTIBITOB,;

c(OPMHPOBAHHOCT, YMEHUU IUIAHUPOBATh W BBIMOIHATH XUMUYCCKUN
AKCIIEPUMEHT (pa3jIoKeHne MEPOKCUAA BOIOPOIa B IPUCYTCTBUH KaTaIM3aTopa,
ompeneneHnue Ccpeapl PAcTBOPOB BEHIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO
WHIUKATOPA, BIUSHUE PA3INIHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOUW PEAKITUH,
peakIy MOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIMu Ha CynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUSI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33]1a4 IO



teMam «Metamibey u «Hemeramib»y) B COOTBETCTBHM C TpaBUJIAMU TEXHHUKHU
Oe3omacHOCTH TpW  OOpalieHuu C  BemeCTBAaMH W JabOpaTOpPHBIM
000pyJI0OBaHUEM, MPEACTABISATh PE3YJbTAaThl XUMHUYECKOTO HKCIIEPUMEHTA B
dbopmMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIMX peakuuid v (OpMyIUpOBaThH
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB,;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpEICTBA MaCCOBOMA
KOMMYHUKaluu, IHTepHeT u ApyTrux);

c(hOpMHUPOBAHHOCTh ~YMEHHUM  COOJIOJATh  MpaBWJa  JKOJOTHUYECKH
11e71IeCO00pa3HOTO TMOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IENSIX
COXpaHEHUSI CBOETO 370POBbS M OKPYKAIOIIEH MPUPOTHOU CPEbl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUSA HAa >KUBBIE OPTraHU3MBbI OMPEICICHHBIX BEIIECTB,
noHumasi cmbica mokazatenss [IJIK, moscHsaTe Ha mnpumepax crnocoObl
YMEHBINICHUS W TIPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS HA OPTaHU3M
YEIIOBEKA,;

JUTSI OOYYarOIINXCS ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 3JIOPOBbBSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUTSL CHETBIX W CIA0OBHISIIMX OOYYaIOIIUXCSA: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins 11t 3anucu XUMHUYECKUX

dbopmy.



YYEBHO-TEMATUYECKOE INTAHNPOBAHUE

10 xmacc

HaumeHnoBanue
TeMbI
(pa3nena
NPOrpaMmel)

Bcero
qac.

N3 anx

JlaGopa
T.
pabéoTbI

Ipaxr.
padot
bl

Cam.
pao.

Konrp-

AUATHOCTHY

OcHoBHas Teopus
OpPraHUYEeCKOM
XUMHH.

XUMHYECKUE PEAKITNHT
B OPTraHUYECKOU
XAMUHU. PacyeTsl 1o
XUMHUYECKUM
ypaBHEHUSIM U
3aKOHOMEPHOCTSIM
MPOTEKAHUS
XAMHUYECKUX
pEeaKIuu.

15

CpaBHuTEIBHAS
XapaKTepUCTUKA
YTJIEBOJAOPOIOB.

10

I'enernueckas
B3aMMOCBSI3b
KHCJIOPOJICOIEPKAILN
X OPraHUYECKUX
BCIIICCTB.

10

I'eneTnueckas
B3aHMMOCBSI3b
a30TCOJIepKAIUX
OPraHUYECKUX
COCJIMHCHMM.

10

Pemenne
KOMOWHUPOBAHHBIX U
IBPUCTUYCCKUX
3azay.

15

Hroro

68




11 xmacc

Ne

HaumeHoBaHue TeMbl
(pa3nena
NMPOrpamMmbl)

Bcero
gac.

N3 unx

JlaGopa
T.
padoThI

IIpakr.
pabot
bl

Cam.
pao.

Kontp-

AHATHOCTHY

TeopeTnueckue
OCHOBBI XHMHUH.

XUMHAUYECKHUE PEAKIIUU.
PacueTtsl 1o
XUMHUYECKUM
YPaBHECHUSIM U
3aKOHOMEPHOCTSIM
MPOTEKAHUS
XAMUYECKUX PEAKIIHM.

15

2

CpaBHuTenbHas
XapaKTepUCTHUKA
MPOCTHIX BEIIIECTB
METaJIOB u
HEMETAaJUIOB.

10

I'eneTnueckas
B3aMMOCBS3b
KHUCJIOPOJICOICpKAIINAX
HEOPTaHUYECKUX
BEIIIECTB.

10

I'eneTnueckas
B3aMMOCBS3b
OPraHuYeCKUuX 5|
HEOPraHUYECKHUX
COEJIMHEHUH.

10

Pemenue
KOMOWHUPOBAHHBIX U
HBPUCTHUYECKUX 3a/a4.

15

Hroro

68




MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM TIPOI'PAMMOBI

10 KJTACC

Kon

NPOBEPAEMOro

pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

1.2

CdopMupoBaHHOCTH MPEICTABICHUI 0 XUMUYECKON
COCTABJISIOLIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpPA, POJIH
XMMUM B IIO3HAHMU SIBICHUH MpUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS! H  KYJIBTYpbl JUYHOCTH, €€ (YHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOIMMOH JIJIsl pEIICHHUS IPAKTUIECKUX 337124 1
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U
IIPUPOJHOM cpejie

Brnanenue cucremolf XMMHYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloNIMe  MOHATUA  (MOJIEKyJa,  BaJEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHbIA OOBEM, YIIIepOJHBIM
CKeJeT, (yHKLIMOHANIbHAs IPYIa, paAuKall, H30MEpHs, H30MepHI,
TOMOJIOTMYECKUN PsiZl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA- U
a30TcOoJiepKalllie  COCAMHEHHS, OHOJIOTMYECKH  aKTUBHBIE
BeuiecTBa (yrjaeBonbl, >KUpPbI, O€JIKH), MOHOMEp, MOJIHMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUU
U 3aKOHBl (TeOopus XHMMHUYECKOTO CTPOEHHUS OpraHMYecKuX
Bemects A.M. byrtnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKUN
A3BIK XUMUH, (PAKTOJOTHUECKUE CBEACHUS O CBOMCTBAX, COCTaBE,
MOJyYeHUH W 0e30MacCHOM  HCIOJIb30BAaHUHM  BayKHEHIIMX
HEOPraHMYECKUX U OpraHWYecKUX BeHecTB B ObITY U

HpaKTI/IquKOI\/II JCATCIIBHOCTH YCJIOBCKaA

1.3

CdopMHpoBaHHOCTh YMEHHUH BBISBISATH XapaKTEpHbIE NMPU3HAKU
MOHATUM, YCTAaHaBIIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATHS IIPU OIUCAHUU COCTaBa, CTPOCHUS U

HpCBpaH_ICHI/II‘;I OpTaHUYCCKUX COEIMHEHUI

1.4

cOpPMUPOBAHHOCTh ~ YMEHUH  HCIONB30BaTh  XUMHYECKYIO

CUMBOJIMKY I COCTAaBJICHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX




1.5

1.5

(pa3BEpHyTOH, COKpAIEHHOW) POPMYIT OPraHUIECKUX BEIIECTB H
YpaBHCHHH XHMHYECKMX pPEaKIWi, W3rOTaBIMBATh MOJICIH
MOJICKYJl ~OpraHHYECKUX BEIIECTB Ui WUIIOCTPAIlMH WX

XUMHYCCKOTI'0O U NTPOCTPAHCTBCHHOTO CTPOCHUS

ChopMUpOBaHHOCTh YMECHHUW YCTaHABIMBATh IMPHHAIJICKHOCTD
HU3YUYCHHBIX OPTaHUYCCKUX BCHICCTB 110 UX COCTABY U CTPOCHUIO K
onpeneaHHOMY Kiaccy (rpynmne) coeAuHeHuM (yrieBoaopoabl,
KHCIIOPOJ u a30TcoJIepIKAIIUe COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIC COCIIMHCHHMS), JaBaTh MM Ha3BaHHS IO

cucrematrueckoit HomeHkiarype (IUPAC)

CpopMUPOBAHHOCTH YMEHHSI ONPENESATh BUIBI XUMHUYECKON

CBSI3M B OPraHUYECKHUX COCTUHEHUSAX (OIMHAPHBIE U KPAaTHBIE)

1.6

2.1

2.2

ChopMHpOBaHHOCTh YMEHUS IMPUMEHSTH: IOJIOKEHUS TEOPUU
CTpoeHHsl opranuyeckux BemectB A.M. bytnepoa s
OOBSICHEHUS! 3aBUCHMOCTH CBOWMCTB BEILECTB OT MX COCTaBa U

CTPOCHHUA,; 3aKOH COXPAaHCHUS MACChl BCIICCTB

er’IeBOI[OpOI[BI. KI/ICJ'IOpO,I[COI[Cp)KaH_II/IC U a30TCOJCpIKaIIe

OpPraHN4Y€CKUC COCTUHCHM . BI)ICOKOMOJ'ICKYJ'ISIPHI)IC COCIUHECHUA

ChopMupoBaHHOCTh YMEHUI NMPUBOIUTH TPUBUAIbHBIE Ha3BaHUS
OTJENbHBIX OpPraHMYECKHUX  BELIECTB  (ITWJIEH, IPOIMUJIEH,
alleTWJIEH, 3TWICHIVIMKOJb, TJIMIEpUH, (peHon, (opMmaabaeru,
aleTaNbJETH], MypaBbUHAs KUCJIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, GPYKTO3a,

KpaxMal, IeJIJTI0J103a, TJIUIIHIH )

CdopmupoBaHHOCTH YMEHUI XapaKTEPU30BaTh COCTAB, CTPOCHHE,
(u3HYecKre U XUMHYECKUE CBOMCTBA TUITHIHBIX MPEJICTABUTEIICH
pPa3IMYHBIX KJIACCOB OpPraHWYECKHX BeMmeCTB (METaH, JTaH,
STHUJICH, PONUJIIEH, alleTHIIeH, OyTaauen-1,3, metunoyraauen-1,3,
OCH30JI, METaHOJI, ATaHOJ, ITWJICHIJIUKOJb, TIMIEPHH, (EHOI,
areTalbJCTU]l, MypaBbUHAs M YKCYCHas KHCIOTHI, TJIFOKO3a,

KpaxmaJi, OCJIJIK0JI03a, aMUHOYKCYCHAsA I(I/ICJ'IOTa)

2.3

ChopMHUPOBAaHHOCTh YMEHHUS WILIIOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXKy TUIIMYHBIMH MPEICTABUTEISAMH Pa3JIUYHBIX KJIACCOB
OpPraHMYEeCKUX  BELIECTB  YPABHEHHUSIMU  COOTBETCTBYIOLIUX

XUMHUYECKHUX PEAKIHH ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX POPMYIT




2.4

3.1

ChopMupoBaHHOCTE  YMEHHUS  XapaKTepU30BaTh  HMCTOYHUKH
YIJIEBOJIOPOAHOTO ChIpbsi (HEe(Th, NPUPOIHBIA Ta3, Yroib),
CHocoObl HX TMepepadOTKM U MPaKTHYECKOe MPUMEHEHHE

MPOAYKTOB MepepabOTKH
XuMHA ¥ )KU3HL. PacuéTel

ChopMupoBaHHOCTE YMEHUH BIIAJETh CUCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIIOIb3yEeMbIX B XUMHH
MIPU U3YyYEHWH BEIICCTB M XMMHYECKHX SIBJICHUH (HaOiroaeHue,
U3MEPEHHUE, OSKCIICPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BATh
CUCTEMHBIE XHMHYECKUE 3HAHUS JUIS TNPUHATHS PEIICHUHA B
KOHKPETHBIX JKU3HCHHBIX CHTYAI[USIX, CBI3aHHBIX C BEIECTBAMU H

HUX MPUMCHCHUCM

3.2

CpopMUpPOBAaHHOCTh YMEHHI COOIIOATh MpaBUiIa MOJIb30BAHUS
XUMHUYECKOH MOCYI0H 1 JIaOOpaTOPHBIM 000PYIOBAaHHEM, & TAKKE
npaBuia OOpalieHHUs C BEIIECTBAMH B  COOTBETCTBHH C
HUHCTPYKIUUAMH 110 BBIIOJHCHUIO Ha60paT0pHI>IX XUMHUYCCKUX

OIIBITOB

3.3

CpopMHUpPOBAaHHOCT, yYMEHHH IUTAHUPOBATh W  BBIMIOJIHSITH
XUMHUYECKUH  JKCHEepUMEHT  (TpeBpalleHus  OpPraHUYECKUX
BEILIECTB NIPU HAarpeBaHUU, MOJYyYEHUE 3TUIICHA U U3yYEHUE €ro
CBOMCTB, KAuyeCTBEHHbIE pPEAKIMH OPraHUYECKHUX BEUIECTB,
JIeHATypalus OCJIKOB MPU HATrPEBaHHH, IBETHBIC PEAKITUU OEITKOB)
B COOTBETCTBHHM C TMpaBUJIAMH TEXHHUKH O€30MaCHOCTH TMpH
oOpallleHuu C BEIIeCTBAMU U JIa0OpAaTOPHBIM 00OPYAOBaHUEM;
MIPENICTaBIATh PE3YJAbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopme
3aIlUCU YpaBHEHUH COOTBETCTBYIOLIUX peakuin u

q)OpMYJII/IpOBaTL BBIBOJbI HA OCHOBC 3TUX PC3YJIbTATOB

3.4

ChopMHUpPOBAaHHOCT, YMEHHA TPOBOAUTH BBIYHCICHHS IO
XUMHYECKMM  ypaBHEHUsM (Macchl, 00bEMa, KOIWYEeCTBa
HWCXOJHOTO BEIIECTBA WIJIM MNPOAYKTA PEAKUHUHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXO/JHBIX BEIIECTB HIIN

MIPOJYKTOB PEaKI1N)

3.5

ChopmMupoBaHHOCTh  yMEHUN  KPUTUYECKH  AHATU3UPOBAThH
XUMHAYECKYI0 MH(OPMAIHIO, TOTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nuadopmaru, cetb HTEpHET U Ipyrue)




3.6

11 KUIACC

Kon

NPOBEPAEMOT0

pe3yJbTara

ChopmMupoBaHHOCTH YMEHUI COONIOAATH TPABHIIA YKOJIOTHICCKH
1enecoo0pa3Horo MoBeACHUs B OBITY U TPYIOBOIl IEATEIBHOCTH B
LEJSIX COXPAaHEHUS! CBOETO 370POBbsl U OKPYXKAIOLIEH MPUPOIHOI
Cpelbl, 0CO3HABATh OMIACHOCTH BO3JCHCTBHSI HA )KUBBIC OPTaHH3MBI
ONpeACNEHHBIX OPraHWYEeCKHX BEIIECTB, TIOHUMAs CMBICT
nokazatenst [1/IK (mpenmenpHO MOMyCTHMON KOHIICHTPALIHH),
MOSICHATH, ~ HA  OpUMepax  CIOCOObl  YMEHBIICHHUS |
MPEIOTBPALICHUSI WX BPEIHOTO BO3ACHCTBHS Ha OPraHHU3M

YCJIO0BCKa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero oopasoBaHus

1

TeopeTnueckne OCHOBbI XUMUHU

11

BrnaneHnve cucreMol XMMUYECKHMX 3HAHMM, KOTOPAs BKJIIOYAET:
OCHOBOINOJIATAlOIINE TOHATHS (XMMHYECKHHA JJIEMEHT, aToM,
SJICKTPOHHAsT 000JI0YKa aroma, S-, p-, O-3JIeKTpOHHbBIE OpOUTAIH
aTOMOB, MOH, MOJIEKYJIa, BAJIEHTHOCTbh, DJIEKTPOOTPUIIATEIHHOCTD,
CTETNeHb OKHUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIN 00BEM, KpUCTAJUTMYECKasT PEIIETKA, TUITHI XUMHYECKHIX
peaxkuui (OKHCITUTEIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHAOTEPMUYECKHE, pEaKlUud HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, HJIEKTPOIUTUYECKAS JTUCCOIHAITHS,
OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTb XMMHYECKOW peakiuw,
XAMHUYECKOE  pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOIUTHYECKON aucconuarnuu, [lepuogunuecknii 3akon JI.1.
MenzeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMHH, (PAKTOIOTUYECKHE CBEICHHS O
CBOICTBaX, COCTaBe, MONYyYeHUH U O€30MacHOM HCIOIb30BAHUU
BOXHEHIINX HEOPTAaHUYECKHX BEIIECTB B OBITY M MPAKTHUECKOMN

JCATCIIbHOCTH YCJIOBEKA

1.2

CdopMupoBaHHOCTb YMEHH BBISBISATH XapaKTEPHbIE PU3HAKY U
B3aMMOCBS3b U3YYEHHBIX TOHATUH, TPUMEHSITH COOTBETCTBYIOIINE

MOHATHUA HNpPU ONMHUCAHUU CTPOCHUA H CBOMCTB HCOPTaHUYCCKUX




1.3

14

BCIICCTB U UX HpeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XUMHYCCKHUX
3HAHUI C IIOHATHUAMUA n npeaACTaBJICHUAMUA JAPYrux

C€CTECCTBCHHOHAYYHBIX IIPECIMETOB

Brnanenue oCHOBHBIMU METOJJaMU HAyYHOT'O TO3HAHUS BELIECTB U
XUMHUYECKHUX fBJIEHUHN (HAOIIOACHHE, W3MEpPEHHUE, SKCIIEPUMEHT,

MOJICJIUPOBAHUE)

ChopMupoBaHHOCTH YMEHHIA ONIPENIENATh BAICHTHOCTD U CTETIEHB
OKHCIICHUSI XMMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IU4YHOIO
COCTaBa, BHJ XHUMHUYECKOW CBSI3M (KOBAJIECHTHAs, WOHHAasi,
MeTaJlJInYecKas, BOJIOPO/THAS) B COCUHEHHUSIX, TUIL
KPUCTAIJIMYECKON pEemETKM KOHKPETHOro BellecTBa (aToMHas,

MOJICKYJIsIpHas, HOHHAasd, MeTaJ'UII/I‘IGCKaﬂ)

1.5

ChopMupoBaHHOCTH YMEHHH ONpEIENsATh XapakTep Cpeabl B

BOAHBIX pacTBOpax HCOPraHMICCKUX COCIII/IHCHI/Iﬁ

1.6

ChopMupoBaHHOCTh YMEHHS KJIACCH(PHUIHUPOBATH XUMHYECKUE
peakuMM 1O pPa3JIMYHbIM NpU3HAKaM (YUCIy U  COCTaBy
pearupymomux  BELIeCTB, TeIIoBoMYy 3(GQeKTy  peakiuH,
M3MEHEHHUIO CTENEeHEeW OKHCIEHUs 3JIEMEHTOB, 00paTUMOCTU

peaKIfy, YIaCTHIO KaTalnu3aTopa)

1.7

1.8

ChopMHpPOBAaHHOCT, YMEHUM COCTaBIIATh YpPaBHEHUS peaKIUil
Pa3IMYHBIX THIIOB, ITOJIHBIC U COKPAIIEHHBIC YPAaBHEHUS PEaKIIHi
MOHHOTO OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX I3TH PeaKluu
UAYT 10 KOHIIA

CdopmMupoBaHHOCTH YMEHHH MIPOBOANTH peaxIm,
MOITBEP K IAOIIHE KayeCTBEHHBIN COCTaB Pa3IMYHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI,

MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB

1.9

1.10

1.11

CdopmMupoBaHHOCTD YMEHUN pacKpbIBaTh CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKUMi  MOCPENCTBOM
COCTaBJICHUS JIEKTPOHHOTO OaJlaHCa ITHX pPeaKLui
ChopmMupoBaHHOCTh YMEHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH
XMUMUYECKOHN peakIy OT Pa3Iu4HbIX (GaKTOPOB
ChopMupoBaHHOCT YMEHUH OOBACHATH XapakTep CMEIIEeHUs
XUMHYECKOTO PAaBHOBECHA B 3aBUCUMOCTH OT  BHEIIHEIO

BoznelictBus (mpunnun Jle [larense)

OO0m1as 1 HeoOpraHU4ecKas XUMUs




2.1

2.2

CdopmMupoBaHHOCTH yMEHUU pacKpbIBaTh CMBICII
ITepuoanueckoro 3akona /.M. MenneneeBa u 1€eMOHCTPUPOBATH
ero CHUCTEMAaTU3UPYIOIIYIO, OOBSICHUTEIIBHYIO U

MPOTHOCTUYECKYIO (PYHKIIUU

ChopMHpPOBAaHHOCT, YMEHHH XapaKTEPH30BaTh JJICKTPOHHOE
CTPOCHHME aTOMOB XHMMHYECKUX 3JEeMEHTOB 14 mnepuoaoB
Ilepuoanueckoil  cucTemMbl XHUMUYECKUX 3nemeHToB  J[.U.
MeHeneeBa, HCIOIB3YS TOHATHS «S-, P-, 0-3JIeKTpOHHBIE
opOuTaIN, «QHEPTreTUYECKHUE YPOBHU, 00BACHATH
3aKOHOMEPHOCTH MU3MEHEHHSI CBOWCTB XMMHYECKHUX 3JIEMEHTOB U
UX COeQuHEeHHWH 1o nepuojam u rpymnmnaMm Ilepuonnueckoi

CHCTEMBI XUMHYECKHX d1eMeHTOB J[.11. MeHnaeneeBa

2.3

CdopMupoBaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH)
o0lmme XMMHUYECKHME CBOMCTBA HEOPraHWYECKUX  BEIIECTB
Pa3ITUYHBIX KJIaCCOB, MOATBEPKIATh CYIIIECTBOBAHHE
TCHETUYECKON CBS3M MEXIYy HEOPTraHWYECKUMHM BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKI_[I/Iﬁ

2.4

ChopMHUpPOBAaHHOCT, YMEHUW YCTaHABIWBATH MPUHAJICKHOCTD
HEOPraHWYECKUX BEIIECTB IO HX COCTAaBY K ONpPENEIEHHOMY
KJaccy (Tpynne) COeAMHEHHH (MpOCThie BEMIeCTBa — METAIIBI U
HEMETaJUIbl, OKCHJbI, OCHOBAHHUsS, KHCIOTBHl, aMdoTepHbIC

TUIAPOKCHJIBI, COJTN)

2.5

ChopMHpPOBAaHHOCTh ~ YMEHHUM  HUCIIOJIB30BAaTh  XHMHUYECKYIO
CUMBOJIUKY IS COCTaBJIeHHs (OpMYyN BEIIECTB M ypaBHEHUU
XUMUYECKUX  pEaKUuid, CHUCTEMaTUYECKyld  HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTAEIBHBIX HCOPTaHHUECKUX
BeIIeCTB (yrapHbIil Ta3, YIVIEKUCIBIA Ta3, aMMHAaK, TaméHas

HU3BCCTh, Heram€Has H3BCCTh, INTHCBAA COJla, TIUPUT U ,Z[pyTI/IC)

2.6

CdopMupoBaHHOCTh YMEHHMI XapakTepu3oBaTh (OIMUCHIBATH)
o0mue XMMHUYECKHE CBOWCTBA HEOPraHMYECKMX  BEIIECTB
pa3IMYHbIX KJIACCOB, MIOTBEPKIaTh CYILLIECTBOBaHUE
TEHETUYECKON CBS3M MEXIy HEOPraHMYEeCKHMMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHHI TIJIAHUPOBATH M BBIOJHATH
XUMHUYECKUN SKCIEPUMEHT (pa3ioKEeHUE MEePOKCHIa BOJIOPOJa B

IPUCYTCTBUM KaTajlu3aTopa, OIPEAEIEHUE CPEAbl PacTBOPOB




BEILIECTB C IOMOIIbIO YHHUBEPCAJIBHOIO HWHAMKATOPA, BIUSHHE
pa3iauuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIlH,
peaKuu HOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKIMU Ha Cyibdar-,
KapOoOHAT- W XJIOPHU-aHHOHBI, HA KAaTHOH aMMOHUs, PEIICHUE
AKCIIEPUMEHTANIBHBIX ~ 3aa4 1o TemMamM «MeTtaiel» U
«Hemeramibl») B COOTBETCTBUM C MpaBUJIaMH  TEXHUKHU
0e30macHOCTH MpU OOpallleHUU C BEIIeCTBAMHU U J1aOOPaTOPHBIM
000py/IOBaHHWEM; TPEACTABIATh  PE3YJIbTAThl  XUMHUYECKOTO
JKCIIEPUMEHTa B (OpPME 3alHMCH ypaBHEHUH COOTBETCTBYIOIIMX

peaKuHﬁ n Q)OpMyHI/II)OBaTL BBIBOJZIbI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTh YMEHHI COOJIIOIaTh MPABHIIA TOJIB30BAHUS
XUMHYECKOH MOCYI0i U JTab0OpaTOPHBIM 000PYIOBAHUEM, & TAKIKE
npaBuia OOpallleHHs ¢ BEHIECTBAMU B COOTBETCTBHH C
HHCTPYKIUSAMU 110 BBIIOJHCHHIO Ha60paTOpHI)IX XUMHWYCCKHUX

OIIBITOB

2.9

ChopMupoBaHHOCT yMEHHH XapaKTepPU30BaTh XHUMHUYECKHE
IIPOLIECCHI, JIEKAIUE B OCHOBE IIPOMBILIUICHHOIO IOJIYy4YEHUs
CepHOW KHCIOTHI, aMMHakKa, a TaKke COOPMHUPOBAHHOCTh
IpeJICTaBICHU 00 001X HAyYHBIX MPUHIIUIIAX U SKOJIOTUYECKUX

np06neMax XUMHYCCKOI0O IMMPOMU3BOJCTBA

XUMHS U KU3Hb. PacuyéThl

3.1

CdopmupoBaHHOCTH IIpEICTaBICHUN 0 XUMHUYECKON
COCTaBJISIOLIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU
B MO3HAaHWUHU SIBIIEHUH NMPHUPOJbI, B (POPMUPOBAHUU MBILIUICHUS U
KYyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TI'PaMOTHOCTH,
HEOO0XOAMMOM JUTSl PELIeHUs TPAKTUYECKHUX 3a/1a4 M 9KOJIOTMYECKH
000CHOBAHHOTO OTHOHIEHMSI K CBOEMY 3JI0POBBIO M MPUPOTHOU

cpene

3.2

ChopMupOBaHHOCT, ~ YMEHUH  KPUTHUYECKH  AHAJIM3UPOBATh
XUMHUUYECKYIO0 HH(POPMAIUIO, TOTYyYaeMyIo U3 Pa3HbIX HCTOUHUKOB

(cpencTBa MaccoBOM KOMMYHHKAIMK, c€Th VIHTEpHET U Ipyrue)

3.3

CdhopMHpPOBAaHHOCTH YMEHHUH COOJIOIATh TIPABUIIA SKOJIOTUUECKH
11e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOH JEATEIBHOCTH B
LEJIAX COXPAHEHUs CBOETO 370POBbSl M OKPYKAIOUIEH MTPUPOIHOM

cpenbl




3.4

3.5

Oco3HaBaTh OIIACHOCTH BO3JCHUCTBUS Ha JKHUBBIC OpraHnu3MbI
OHpCI[GJ'IéHHHX BCIICCTB, ITOHHMAasA CMBICJI ITIOKa3aTeysd H]_IK,
IMOSICHATH Ha IIpUMEPax CIIOCOOBI YMCHBIICHUSA U MIPEAOTBPAIICHHUA

HUX BpCIHOIO BO3I[CFICTBH$I Ha OpraHu3M 4CJIOBCKa

ChopMupoBaHHOCTb  YMEHHH  IPOBOAMTH  BBIYMCICHUS  C
UCIIOJIb30BAaHUEM IIOHATHUSI «MaccoBast JOJs BellecTBa B
pacTBope», OOBEMHBIX OTHOIICHHWN Ta30B TPH XUMHUYECKUX
peaKusix, Macchl BEIIEeCTBA WM 00bEMa Ira30B MO HM3BECTHOMY
KOJIMYECTBY BeEIIeCTBa, Macce UM o00BEMY OJHOro U3
YYaCTBYIOUIMX B PEAKIMH BEIECTB, TEIUIOBOTO AP PeKTa peakuuu
Ha OCHOBE 3aKOHOB COXPaHEHUS MACCHI BEILIECTB, IPEBPALLICHUS U

COXpPAaHCHUA SHEPTUH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
TeopeTnyeckre OCHOBbI OPraHUYECKON XUMHUU
[Ipenmer opraHnvecKkor XUMUU: €€ BO3SHUKHOBEHHUE, PA3BUTHUE M 3HAYEHUE B IOJYYECHUU

HOBBIX BEIIECTB W MaTepuanoB. Teopusi CTpPOEHHs] OpPraHMdeckux coenuHeHuil A.M.

BYTJ'ICpOBa, €€ OCHOBHBIC MOJI0XKCHUS

1.2

13

2.1

CrpykrypHBle (OPMYIBI OpPraHUYECKHX BeHIeCTB. ['oMonorus, muzomepus. XUMHYECKas
CBSI3b B OPraHMYECKUX COEAUHEHMAX — OJMHApHBIE U KpaTHbIEe CBsA3U. IIpencrasiienue o

KJIaCCU(PUKAIIMK OPTAaHUYECKUX BEIIECCTB

Homenknarypa opraHnueckux COeAMHEHUN (cHCcTeMaTH4ecKas) 1 TPUBUAIbHBIC Ha3BaHUS
BOXHEHIINX MPEJACTABUTENCH KJIACCOB OPraHUYECKUX BEILIECTB

YrieBogopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psaA. MeraH M 3TaH — MpocTeriine
MPEJICTABUTEIIM ATKAHOB: (PU3UYCCKUE W XMMHUYCCKHUE CBOWCTBA (PEaKIMH 3aMEIICHUs U

TOPEHMs), HAX0XKIEHUE B IPUPO/JIE, TOIYyUEHUE U IPUMEHEHNE

2.2

2.3

2.4

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTHIEH U IMPONUIEH — IMpocTeiine
MPEJCTaBUTENIN AJIKEHOB: (PM3MUECKUE U XMMUYECKHE CBOWCTBA (peaklLMU TUIPUPOBAHMUS,

TaJIOrCHUPOBAHUS, TUAPATAIIUHU, OKHUCJIICHUA U HOJ'II/IMepI/BaLII/II/I), MOJIY4CHHUC U IPUMCHCHUC

Ankanuensl: Oyramguen-1,3 u merunOyraauen-1,3: cTpoeHHe, BaKHEHMIINE XUMHUYECKHE

CBOMCTBa (peaKHI/IH HOJ'II/IMepI/I3aI_II/II/I). HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyyKa U pC3UHbI

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHMs, TOMOJIOTMYECKUH psia. ALETHIeH —
NPOCTEHUIIMHA TMPEICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (pu3MyecKhe M XUMHUYECKHe
CBOMCTBa (peakluy T'HIpUPOBaHMS, TaJOTEHUPOBAHUS, THApATalluM, TOPEHUS ), IOTyUYeHUE

Y IPUMEHEHNE

2.5

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHWMHUUYECKHE CBOMCTBa (peakuuu
raJIoTeHUPOBAHUS M HUTPOBAHUs ), IOJydYeHUE U MpuMeHeHue. Toayou: cocTas, CTpoeHue,
¢du3nueckue W XUMHUYECKHE CBOWCTBAa (peaklUHd TaJOTCHHPOBAHUS W HUTPOBAHUSA),
IMOJIYYCHHUE W TPUMCHCHHUC. ToxcHIHOCTH ApCHOB. T'eneTnueckass CBSA3b MCKIAY

YTJIIE€BOAOPOJaMHU, ITPUHAAJICKAIINMHU K PA3JIMYHBIM KJIacCaM

2.6

[IpupoaHble UCTOUHUKH YTI€BOAOPOAOB. [IpupoaHblil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxaenue. CrnocoObl mnepepadOTKu HedTH: NEperoHka, KpPEeKUHT
(TepMuyeckui, KaTanuTHueckuil), nuponu3. I[IpoaykTel mnepepaboTku HePTH, UX
NPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITY. KaMeHHbBI yroip W NpPOAYKTHI €ro

nepepadoTKu

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS




3.1

3.2

3.3

HpeHGHBHBIC OOAHOATOMHBIC CIIUPTHI. MeraHon u >3TaHOI: CTPOCHUC, (1)I/I3I/I‘ICCKI/IC n
XUMHYECKHE CBOMCTBA (peakuMM C aKTHUBHBIMH MeTaJlaMH, TaJOreHOBOJOpOJIaMHu,
ropeHue), NMpuMeHeHHe. BoaopoaHble CBS3M MEXKIYy MOJICKYJIaMH CrupToB. [lelicTBue
METaHOJIa U 3TAHOJIa HAa OPraHU3M uejoBeKa. MHOTOATOMHBIE CIIUPTHI. DTHIICHIIUKOIb U
TIIMLEPUH: CTPOCHWE, (PUINYECKUE W XUMHUYECKHE CBOWCTBAa (B3aUMOJCHCTBHE CO
IIEJIOYHBIMH METaJlJIaMH, KaueCTBEHHAsI peaKkIusi HAa MHOTOaTOMHbIE ciupThl). [leiicTBre Ha
opranusMm uesnoBeka. [I[pumeHeHue rimuepruHa u THICHTITUKOJIS

@DeHo: cTpoeHHE MOJIEKYJIbI, (PU3NUYECKHe U XUMUYecKue cBoCTBa. TOKCHUHOCTD (heHoa.
[Ipumenenue denona

Anpaeruapl U KeToHbl. DopManbAeruj, areraableruil. CTpoeHue, (Qusuueckue u
XHMMHUYECKHE CBOMCTBA (peaKLu/m OKHUCJICHHA U BOCCTAHOBJICHHA, KQUCCTBCHHBIC peaKHI/II/I),

IMOJIYYCHHUEC U ITPUMCHCHUC

3.4

3.5

OI[HOOCHOBHI)IG MMpeaAC/IbHBIC Kap6OHOBI>IC KHCJIOTHI. MypaBI)I/IHafl N YKCyCHasA KUCJIOTHI:
cTpoeHue, GU3NYECKHe M XMMUYECKHE CBOWCTBa (CBOMCTBa, OOIIME IS Kiacca KUCIOT,
peakuus 3repuuKaum), NoaydeHue u npumeHenue. CTeapuHoBasi U OJIEUHOBAsI KMCIOTHI
KaK TPEJICTABUTEIHN BBICIINX KapOOHOBBIX KUCIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX

KHCJIOT, UX MOIOIIIEE JCUCTBHIE

Crnoxuable 3GUpPbl KaK TPOM3BOIHBIC KApOOHOBBIX KHUCIOT. | MAPOIU3 CIOXKHBIX APHUPOB.

Kupsr. I'maponus xupos. [Ipumenenne xupoB. buosorndeckas posb KUPOB

3.6

4.1

VYTieBosl: cocTaB, KiIacCU(pUKAIMS YIIeBOJ0OB (MOHO-, TU- H MOJIMcaxapusl). [ mroko3a —
MPOCTEHIIMIA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (HU3WUECKHE U
XUMHUYECKHE CBOMCTBRA (B3auMoiericTBre ¢ Tuapokcuom meau(ll), okucnenne aMMruagyHbpiM
pactBopoMm okcuga cepebdpa(l), BoccTtaHoBineHHe, OpOXKEHHE TIIOKO3bI), HAXOXJICHHUE B
pupoje, NpUMEHeHHe, Ouosornuyeckas posib. PDortocuHTed. PpykTro3za Kak H30MEp
rIIOKO3bl. Kpaxmanm m memnironio3a Kak NpuponHble monmMepbl. CTpoeHHe Kpaxmana U
1EeJUTI0NI036l. PU3NYECKe U XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOIU3, KauyeCTBEHHAs

peaKkLus C HOJI0M)
A3oTcoaepikalue OpraHu4ecKue CoeIMHEHUs

AMMHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHndeckrue coeAuHeHus. Puzndeckrue 1 XUMUUYECKUe
CBOMCTBa aMHUHOKHUCIIOT (Ha MpUMepe IIMILKMHA). bruonornyeckoe 3Ha4yeHHE aMUHOKHUCIIOT.

Ilentuanl

4.2

benku kak mpupomHBIE BBICOKOMOJICKYJISIpHBIE coenuHEeHHs. [lepBuuHas, BTOpUYHAs |
TpeTU4Hasi CTpyKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJKOB: THAPOJIM3, JCHATYpAIHS,

KaUCCTBCHHLIC PCAKI[UU HA Ocnku

5.1

BLICOKOMOJ'ICKyJBIpHLIe COCOAUHCHUS

OCHOBHBIC TOHATUS XUMHH BBICOKOMOIJICKYJIAPHBIX COCIIPIHCHHfIZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMCPpU3ALIUN, CPCAHASA MOJICKYJIApHAA MaccCa. OcHOBHbBIC
METOABI CHHTEC3a BBICOKOMOJICKYJISAPHBIX COG)II/IHeHI/Iﬁ - IoJIMMEPHU3alnA n

MOJINKOHJIEHCAITHS




3KCH€pI/IMeHTaJIBHBIe MCTOABI M3YUCHUA BCHICCTB U HX HpeBpameHHﬁ: O3HAaKOMJICHHUEC C

5.2 oOpasnamMu TMPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydykoB. [lomydeHue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 TeopeTrueckre OCHOBBI XUMUU
XuMu4ecKkui dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTPOHHAs 000JIOYKA.
11 DHepreTUyYeckre ypOBHU, TIOAYPOBHH. ATOMHBIE oOpOHWTam, S-, P-, O-3JEMEHTHI
Oco0eHHOCTH pacIpe/ieTICHHs JICKTPOHOB MO OpOUTAISIM B aTOMaxX JJIEMEHTOB IEPBBIX
YeTHIPEX MEePUOI0B. DIEKTPOHHAS KOH(PUTYypalKs aTOMOB
[lepuoanueckuii 3axkoHn u Ilepuoguueckas cucrtema Xumuyeckux osiementoB JI.U.
MengeneeBa. CBa3b NEpUOAMYECKOTO 3akoHA U [lepuonnyeckoil cUCTEMbl XUMHYECKHX
1.2 anemenToB JI.1. MeHzeneeBa c COBpeMEHHON TEOpUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XMMHUYECKHUX A3JIEMEHTOB M O0pa3yeMbIX UMH IMPOCTBIX M CIOXKHBIX
BEIIECTB I10 TPYIaM U IepruoiaM. 3HaUYeHUE MEPUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKH
Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbI XMUMHYECKON CBsI3M (KOBAJICHTHAs
13 HEeNoJIsIpHasT M TOJIApHAsi, HMOHHAs, MeTajuinueckas). VOHBI: KaTHOHBI W aHHUOHBL
' Mexanu3mbl 00pa3oBaHMsl KOBAJICHTHOW XUMHUYECKOW CBA3M (OOMEHHBIM U JOHOPHO-
akIenTopHsbIi). Bomopoanas cBs3b
1.4 BalleHTHOCTB. DJIEKTPOOTPUIATENLHOCTE. CTENEHb OKUCIEH S
BemectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
15 BeIECTBA. THUIMBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
' Kpuctaunueckou pem€rku. [lonstue o nucnepcHeix cucremax. ICTUHHBIE M KOJIJIOUTHBIE
pacTBOpbl. MaccoBasi 0J1s1 BEILIECTBA B pacTBOPE
1.6 Knaccudukanus HeopraHnueckux coeinHeHnid. HoMeHknaTypa HeopraHu4eCKiX BEIIeCTB
Xumuyeckas peakiusi. Knaccudukaius XUMHYECKHX pPEaKIuil B HEOPraHMYeCcKOW u
1.7 OpraHWYEeCKOW XHMMHH. 3aKOH COXpPAaHEHHsS MAaCChl BEIIECTB, 3aKOH COXpaHEHUs U
MIPEBPAIICHHS YHEPTUU TIPH XUMHUUECKUX PEAKIIHSIX
1.8 CKOpOCTh peaKkiiH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (JaKTOPOB
19 OGpatumbie peakiuu. XuUMHUYeCKoe paBHOBecre. MDaKTOPHI, BIUSIONINE HA COCTOSHHE
' xumudeckoro pasHosecus. [Ipunuun Jle [larense
110 DnexTponauTHueckas aucconuanus. CuiapHBIE W cladble 2eKTpoiuThl. Cpena BOIAHBIX
' pPacTBOPOB BEIECTB: KHUCTasl, HEUTpalibHasl, IeJoYHast. Peakiuy noHHOTO 0OMeHa
111 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU
2 Heoprannueckas xumus




2.1

2.2

2.3

2.4

2.5

Hewmerannsl. [Tonoxenue Hemetawios B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J.1. MeHnneneeBa u 0COOEHHOCTH CTPOCHUST aTOMOB. DU3UYECKHE CBOMCTBA HEMETAJIIIOB.

AnoTponusi HEMETa/UIoB (Ha IpUMeEpPe KUCIopoia, cepbl, hochopa u yriepoaa)

XYUMHYECKHE CBOMCTBA BaXKHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoja W KpPeMHMs])) U HMX COEIUHEHUN (OKCHIIOB, KHCIOPOJCOJEpKAIINX KHCIIOT,

BOJIOPOJHBIX coelMHeHui). [[puMeHenrne BaXKHEUIINX HEMETAILIOB U UX COSIUHEHUN

Mertauibl. [Tonoxenue merannos B [lepuoanueckoit cucteMe XUMUYECKUX ieMeHToB 1. M.
MenpeneeBa. OcoOOEHHOCTH CTPOCHHUS IEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O01mume
¢buszndeckue cBoricTBa MeTauioB. CIIaBbl  METaUIOB.  JJICKTPOXUMHYCCKHH  Psif

HaHpH)KeHI/Iﬁ METAalJIOB

XWMHYECKHUE CBOWCTBA BAXKHEWUIMX METAJJIOB (HATpHWM, KalWd, KaJbIMH, MarHum,
ATIOMUHHM, [IUHK, XPOM, JKeJIe30, Melb) U UX coeauHeHuid. OOIme crnocoObl MoaydeHUs

MeTasuioB. [I[puMeHeHrne MeTaIoB B OBITY M TEXHUKE

TI'enernueckas cBI3b HCOPTraHNYCCKUX BCHICCTB, MNPUHAMJIC)KAINUX K pa3JIMYHbIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponp xuMuu B 00€Cie4eHUH SKOJIOTUYECKOM, SHEPTETUUECKON U TTUIIEBON 0€30MaCHOCTH,
pa3BuUTUU MeAUIMHBL [loHSATHE O HAyYHBIX METOJAaX MO3HAHHUS BEUIECTB U XUMHUUYECKHX

peakuii

3.2

Hpe,I[CTaBJ'IeHI/IH 00 O6H_[I/IX HAaYYHBIX IPUHOUIIAX ITPOMBIIIIJICHHOTO MMOJIYYCHHU A BayKHEHIITNX
BemiecTB. UenoBek B MHPE BCUICCTB U MaTCPUAJIOB: Ba)KHEHIIINE CTPOUTCIIbHBIC MAaTCPHUAJIbI,
KOHCTPYKIIMOHHBIC MaTCPUAJIbl, KPACKH, CTCKJIO, KEpaMUKa, MaTCPUAJIbI AJIA 3JICKTPOHUKU,

HaHOMaTepHaJibl, OpraHM4ecKUe U MUHEpPaJIbHbIE y100pEHUS

3.3

XvMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBHUjla HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBwiia 0€30IaCHOI0 MCIOJIB30BaHMS NPENaparoB OBITOBOM XMMHMM B IOBCEIHEBHOMN

KHN3HHU
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