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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit ®Depeparuu», TpeboOBaHUN K pe3ybTaTam
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBanus  y4eOHOro mpeaMera «XuMHS» B 00pa30oBaTeIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KoOHUenTyadbHble mnosioxkeHus PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJep>KaHus, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAONIMM HTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpPhl 4YENIOBEKA, a TaKKe€ DJKOJOTUYECKH OOOCHOBAHHOTO OTHONICHUS K
CBOEMY 37I0POBBIO U MIPUPOIHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
ydeOHOro nmnpeaMera «XuMHs», COJEp)KaHHE U TMOCTPOEHHUE KOTOPOTo
oTpesieieHbl B MPOrpaMMe M0 XUMHUU ¢ YUETOM CrienuPrKd HayKu XUMHH, €€
3HAYCHUS B TIO3HAHUU NIPUPOBI U B MaTEPUATHLHOM KU3HH OOIIECTBA, a TAKKE C
ya€TOM OOImMMX TIele ¥ TMPUHINIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMBI cpefaHero ooOmiero obpasoBanusi B Poccuiickoii
denepauum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJib B
COBPEMEHHOW IMBWJIM3AlIMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAyYHOTO  MBIIUIEHUS, B CO3JaHUE ILIEJIOCTHOTO MpEACTaBICHUS 00



OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE TMPUPOABI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMUUM HAa OCHOBE IIOHMMAaHHS BEUIECTBEHHOI'O COCTaBa
OKPY’KAIOLIEro MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEWUCTBYSI C JOPYTMMHM €CTECTBEHHBIMU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCIELIHOTO TPpyAa M >KU3HM KaXKJI0ro uieHa oOmiectBa. CoBpeMEHHAs XHUMHMS
KaK HayKa CO3MJATelIbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAampaBicHa Ha
pelieHrne Tia00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHS YEIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOW, MUIIEBOM, 3KOJOTMYECKOM Oe30macHOCTH U
OXpaHbI 3I0POBBSI.

B cootBeTcTBUMM C OOIIMMH LEISIMHU M MNPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIif
YPOBEHb M3yUYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO
HOJATOTOBKY  OOy4aroluxcs,  HEOOXOIMMyH0 UM A BbIpaOOTKH
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JAacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocraBmnsiroliuMy - ipeamMeTa  «XUMHsD SBJSIOTCS 0a30BbIE KypChbl —
«Oprannueckas xumus» u «OOIas U HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKH:
CUCTEMa 3HAHUI MO HEOPTraHWYECKON XUMUH (C BKIIOYEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbI 3HAHUH MTPU
U3y4YEHUU TpeaMera oO0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIeCTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUH XUMUH.

Crpykrtypa conepxanusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuyeckas XuMus» copmupoBaHa B Iporpamme MO0 XMMHH HA OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUH Ha  ONpeAENIEHHBIX
TEOPETUYECKUX YPOBHsiX. Tak, B Kypce€ OpPraHMYeCKOW XUMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUHM CTPOEHUS OPTaHUYECKHX
COCAMHEHN, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
npelcTaBiIeHU O cTpoeHuu BemecTB. CBelneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3sBUTMM — OT YIJIEBOJOPOAOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEeHMH. B Kypce opraHmdyeckod XuMuu
NOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI TEPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON peaKiIH.

[lon HOBBIM YIJIOM 3peHHUsi B MpeaMeTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi M3YyUYEHHBI HAa YpOBHE OCHOBHOTO OOIIETr0 0OO0pa30BaHUs
TEOpETUYECKU MaTepuanl U (HaKTOJOTUYECKUE CBEICHMS O BEIIECTBAX U
xumudeckoi peakiuu. Tak, B yacTHOCTH, B Kypce «OO01ast 1 Heopranmueckas
XUMHS» OOy4aroUIMMcsl MPeIOCTaBIIeTCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX UM  METOAOJOTHYEeCKHX
MO3UINH, TITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIIUNA HTOrO 3aKOHA —
oT o0o0MIaromel 10 OOBICHSIONMECH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHM O BaXXHEHIIMX BEIECTBAX, HMX COCTaBe,
CTPOCHHH, CBOMCTBAaX M MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMHU COJICPXKAaHUS, HMEIOIMHUMH KYJIbTYPOJOTUUECKHN U
NPUKIIAJHON XapakTep. DTH 3HAaHUS CHOCOOCTBYIOT MOHUMAaHHMIO B3aMMOCBSI3U
XUMUU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIBLHOM U
MPAKTUYECKON JEeSTENIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K TpOIECCYy TBOpYECTBAa B OOJACTH TEOPHUH W MPAKTUYECKUX MPHIOKEHUN
XUMUHU, T[IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIUBaTh WHGOPMAIMI0O M TPHUMEHATH €€ JUIsi TOMOJHEHHUS 3HaHWH,
pelleHrsT WHTEIUICKTYalbHBIX M OKCIEPUMEHTAIbHBIX HCCIEI0BATEIBCKIX
3amad. B menom copepikanue ydeOHOTO mpeameTa «XUMHsD JTaHHOTO YPOBHS
U3Y4YCHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHE Yy  OOyHarOIIMXCS
MHUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHUMAaHUs (PUiIocohCKUX UAEH, TaKUX Kak:
MaTepUaabHOEC EAUHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  Mupa,
00yCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (haKTaMH B TEOPETHUECCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMUHU
B pEHICHUH OHKOJOTHYECKUX TIpoOJieM, a Takke mpobjeM cOepexeHUs
OPHEPTeTUUECKUX PpECypCOB, CBHIPbS, CO3/JaHHA HOBBIX TEXHOJOTHH U
MaTepuasoB.

B mmane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS W COLMAIU3AIHH
oOy4aroluxcsi TPUHATbIE TPOrpaMMO MO XHMMHUHU TMOAXOJbI K OIpeaeTICHUI0
CONIEp)KaHUsI W TIOCTPOSHUS TpeaMeTa MpeayCMaTpUBAaOT (OpMHUpPOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBUM, HMEIOMIMX ©0a30BOE 3HAYEHHUE IS
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTkn  wH(MOpMAIUK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



PAKTUYECKON U HCCIIEOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpakTtuke mpernonaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oO0mero oOpa3oBaHus, MOpH
OTpEJEICHUN COACPKATEIBHOM XapaKTEPUCTUKU IIeJIe M3ydeHHUs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO MPHU3HAETCS
dbopMHupOBaHWE OCHOB XHWMHYECKOW HAyKW KaKk OOJacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHS TaKOH
NOAXOJ K OIPENENCHUI0 LeJed W3y4EeHMs] IpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEJSIMU M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIIIOUEBbIC MOHATHS, (yHIAMEHTAIbHBIC 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHMMaHUE
CYIIHOCTH JIOCTYHHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS,

e (QopMupoBaHue W pa3BUTHE TMPEACTABICHUM O HAYYHBIX METOJaX
MO3HAHUS BEHIECTB M XUMHUYECKUX pEaKUui, HEOoOXOAUMBIX s
NpUOOpPETEHUs YMEHUW OPUEHTUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOAEHUEM U OOBSICHEHHMEM  XMMHUYECKOTO0  SKCIIEPUMEHTA,
cOOJIF0ICHUEM TMPaBWI 0€30MacCHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsany c¢ »tum, coaepxkaTenbHas XapaKTEpUCTUKA Ieledl W 3aaad
M3Yy4YCHHS MpEIMETa B MporpaMMe MO0 XMMUU YTOYHEHA M CKOPPEKTHUPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMU B CHCTEME CpPEAHEro OOILero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OpEeANnoOYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHON
OpraHW3alliM, BIAJCIONMIET0 HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HM JIJIsl pEIlIeHUs MPAKTUYECKHUX 3a/1ay.

B cBsI3u ¢ 3TUM npuU U3Yy4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaYeHHUe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



amanrtanys oOydJaloIuXcs K YCIOBHSAM JUHAMHUYHO Pa3BHUBAIOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIICKTYyallbHO PAa3BUTONW JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KH3HEHHBIX CHUTYaIlUsIX, CBS3aHHBIX C
BEIICCTBAMH U WX IPUMECHCHHEM;

dopMupoBaHHe Yy OOYYarOIIMXCS KIIFOYEBBIX HABBIKOB (KIIOYCBBIX
KOMIIETEHIIN), MMEIOMINX YHHMBEpPCAIbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OMbITa ACSITEIbHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe JUJISI OIEHKH C
MO3UIMKA JKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIHUSHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW OO0ydYaromMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KHU3HEHHBIMU TOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Y4YyeOHOW U  HAYYHO-TIONMYJIAPHOHM HMHQPOpMalUd XHUMHYECKOIO
COJIepKaHus;

dbopMHupoBaHHEe U pa3BUTHE Yy OOYYaIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHIUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydalmuxcsd YOSKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJU B PEIICHUM TIIO0ATBHBIX MPOOIIeM
paloHaIbHOIO MPUPOAOIIOJIb30BAHNUS, TOTIOJHEHHS IHEPIETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOILIEHUS K TPHUPOJE M CBOEMY 3J0pPOBBIO, a TakKke
MPUOOPETEHHST OMbITA HWCIIOJIB30BAHUS TOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
06a30BOr0 ypOBHS BXOAWT B COCTaB TMpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OOmiee uMcno 4yacoB, OTBEACHHBIX ISl M3Yy4YEHHUS XUMHHU, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYUYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NOJIYYCHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTpPyKTypHbIE
(opMyJibl OpraHn4YecKux BelecTB. ['omosorusi, nzomepus. XuMudeckas CBS3b
B OPraHUYECKHUX COECIMHEHUSX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenre 0  KilaccU(UKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TPUBUAIbHBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEINICH KJIACCOB OPTAHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepuaiaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEACTABUTENN AJKAHOB: (DU3MYECKHME M XMMHYECKUE CBOICTBA
(peakuuu 3aMelleHUs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI pAl. DTUJIIEH U MPONUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUA, TATOTEHUPOBAHUSA, TUIApaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: Oytanuen-1,3 u metunOytagueH-1,3: cTrpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOICTBA (peaxums MOJIMMEPU3aIUN). [Tony4yeHue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
AuernneH — NOpOCTEHIIMI NPENCTaBUTENb aJKHHOB: COCTaB, CTPOEHHE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, usuueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), noayuenue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTHuYecKkasi CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAJICKAIUMH K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHbple MCTOYHUKH YIIIEBOAOpoAOB. [IpupoaHblli ra3 M IOIYTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), nmuponu3. [IpomykTbl
nepepaboOTKu HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KameHHblii yroiae 1 IpOAYKThI €ro nepepaboTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Hedbtp» u «Yrojb», MOJCIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peaKIum).

Kucnopoacoaepxamme opranuyeckue CoOeAUHEHUS

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON: CTPOEHUE,
¢u3nueckue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOaHbBIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOJa U 3TaHOJIa HA OPraHN3M YEJIOBEKA.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHu3M uenoBeka. [IpumeHnenue rmuepusa 1 3THIICHIJIMKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpnerupl U kemowsi. DopManpaerui, aleTadbIETHA: CTPOCHHE,
du3nueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIEC PEAKLINN), IOJyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCyCHAasi KUCIIOThI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA,
olOmme [ Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npuMmeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICILIUX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE JIEUCTBUE.

Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. IlpumeHnenue KHUPOB.
buonornueckas poap KUpPOB.

VYrneBoapl: cocraB, KiaccupuKkauus —yrieBogoB (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMNA  MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
ruapokcuiom Meau(1l), okucinenne ammMuadHbIM pacTBopoM okcuzaa cepeodpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPUPOJIE, IPUMEHEHUE,
ouonoruueckas poib. @otocunTte3. pykTo3a Kak U30MEP IIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
HeUroNno3bl.  PU3HUECKME U XUMHUYECKHME CBOWCTBA Kpaxmana (TUAPOJIU3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeieHUE, HAOIIOACHUE U ONMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUH OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOTOAaTOMHBIX CIUPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
runpokcunoM wmeau(ll)), anpaernoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumpom memu(ll), B3aumopeicTBue kpaxmana ¢
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKLUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun).

A3oTrcoaeprkane OpraHM4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHblE  OpPraHUYECKUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TJIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. lepBuynas,
BTOpUYHAsI U TPETHYHAsl CTPYKTypa OenkoB. XMMHUECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

OKCnepruMeHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
HAOJIIOICHUE U OINMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HarpeBaHUU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMMA:
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPU3ALMH, CPEIHSS
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — ITOJIMMEPHU3ALMS U ITOTUKOHICHCALUS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHME C o00pa3llaMM MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYCHUH OPraHUYECKOU
xumuu B 10 Kiacce OCYHIECTBIISETCA 4Yepe3 MCIOJNIb30BaHME KakK OOLIMX
€CTECTBCHHO-HAYYHBIX [OHATUN, TaK W IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiIaccU(UKAIMs, NEPUOIUYHOCTD,
HaOJII0/IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: wmarepus, DOSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoyorus: NUILEBbIE MNPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IIMTaHUA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IPENApPaThl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XAMUYECKHN DJIEMEHT. ATOM. Sapo aroma, H30TONBL. ODJNEKTPOHHAsS
000J109Ka. DHEPreTUUYeCKUe YPOBHH, MIOAYPOBHU. ATOMHbIE OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacmpeielieHHs dJISKTPOHOB 10 OPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuomnueckuii 3axkoH U llepuoguueckas cucreMa XUMHYECKHX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX D3JIEMEHTOB W 00Opa3yeMbIX WMH TMPOCTBIX M CIIOKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(xoBanieHTHasl HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTallInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XWMHUYECKOW CBsI3M (OOMEHHBIH W JIOHOPHO-
akienTopHslii). BogopoaHas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEHIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHuid.  HomeHkmarypa
HEOPTaHUYECKUX BEUIECTB. ['€HeTHYeCcKas CBSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kriaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYECKON U OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONINE Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektposutuyeckas nuccoruanus. CUiIbHbIE W CIa0ble AJIEKTPOJUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
nemoHcTpanus tadbsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yuyeHue MOJIEICH KPUCTAUTMYECKUX PEMIETOK, HAOTIOIeHNE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpPEaKIuu
HOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BiusHue pazmudHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKIINN.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUS «MaccoBas
JTOJIS BEILIECTBaY.

Heopranuyeckasi xumms

Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux 3nemeHToB JI. V1. MenpaeneeBa 1 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAILJIOB (TaJOT€HOB, CEpPbl, a30Ta,
docdhopa, yriepoga M KpEeMHHS) MU HUX  COCAUWHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuios B llepuonnuecko cucteMe XUMUYECKAX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
000s1049eK aTOMOB MeTajuioB. O01Me puznueckrue cBoicTBa MeTaioB. CIUIaBsl
METAJIOB. DJIEKTPOXUMUYECKUN psii HATIPSHKEHUI METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HAaTpHM, Kaluid, KaJdbllUi,
MarHuu, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO61ue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEILICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U OMUCAHHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOACHCTBHE THAPOKCHAA  ATIOMHUHHUSA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC PpEAKIUM Ha KaTHUOHBI
METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BelecTBa Wi 00bEMa Ta30B 110 U3BECTHOMY KOJUYECTBY
BEIIECTBA, MAcce WM O00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuy€Tsl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U )KH3Hb

Ponps xuMum B o0ecrieueHrH SKOJOTHUCCKOM, YHEPTETHUCCKOM B ITUIIEBOM
0€30MacHOCTH, PA3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKITUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBeKk B MHpE BEIIECTB W MATEPUAIOB: BAXKHEUIIUE CTPOUTEIILHBIE
MaTepuasibl, KOHCTPYKLIMOHHBIE MaTepHaslbl, KpacKH, CTEKJIO, KepaMHKa,
MaTtepuabl ISl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI M 3J0pPOBbE YEJIOBEKA: IPABHUIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuia OE30MACHOTO HCIOJIb30BAHUS IPENapaToB OBITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOwWeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHBIX IOHATUN, TaK U MOHITHUH, SIBIISIOIIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHITHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(puKaluus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

@uznka: marepus, 3HEPrus, Macca, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH,
MOH, HW30TOI, paJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOocUCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJuTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEJIBCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTUUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHSA ITIPOIT'PAMMDLI 110 XMMHWKM HA
HBA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmBaeT TpeOOBaHUS K PE3YJbTaTaM OCBOCHHS OOYYAIOIIMMHUCS
MporpamMM CpemHero o0Imero o0pa3oBanusl (JIMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM).
HaydHo-MeToanueckoii OCHOBOM 1Jisi pa3pabOTKU IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00I1Iero 00pa3oBaHUs ABISETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-NEATEILHOCTHBIM IOAXOAOM B CTPYKTYpE JHYHOCTHBIX
pPE3yNbTaTOB OCBOEHHUS TMpeAMeTa «XHUMHs» Ha YpPOBHE CPEIHETO O0Iero oOpa3oBaHUs
BBIJICJICHBI CJICTYIONTUE COCTABIISIFOIITHIE:

OCO3HaHUE O0YYaIOUUMHUCA POCCUUCKOW TPakIaHCKOW UACHTHYHOCTU — TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HaJU4YHe MOTHBAIMH K O0yYCHHUIO;

IIeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHUH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEHN ¥ UCTOPUYECKUX TPATUIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCA B CBOEH JIESITEIIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, TMPUCYIIUMH [EJIOCTHOM CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJU4He TPABOCO3HAHUS JKOJOTUYECKOW KYJIBTYPHl M CIIOCOOHOCTH CTaBHTh MM U
CTPOUTH KU3HECHHBIC TUTAHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHHUA TMpeAMeTa «XHUMHsS» JTOCTHUTAIOTCS B EIUHCTBE
y4eOHOH ® BOCHUTATCIIBHOW JIEATEIBHOCTH B COOTBETCTBHM C TyYMaHUCTHYCCKHMH,
COIMOKYJIBTYPHBIMHU, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH W WJACAIaMd POCCHHCKOTO
TPKIAHCKOTO OOIEeCTBa, TMPHHITHIMA B OOIIECTBE HOPMaMH W TIPABUJIAMH TIOBEICHUS,
CIIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUSI M1 HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTU 00YyYarONuXCsl.

JIM9HOCTHBIE PEe3yJIbTaThl OCBOCHUS MpeaMeTa « XUMUSD» OTPakKaroT CHOPMHPOBAHHOCTh
OMbBITa TO3HABATEIBPHOM U TMPAKTHYCCKOW MACATEIBHOCTH OOYYAIOIIMXCS TI0 pean3aIiuu
MPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEH, yBAKEHUS K
3aKOHY W TIPaBOTIOPSIKY;

IPEJCTABIICHUS O COIMAJIbHBIX HOPMax M TpaBUjIaX MEKJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JACSITEIBHOCTH MPHU CO3/IaHUH YUYEOHBIX MPOECKTOB,
peIIcHNM YICOHBIX M MO3HABATEIBHBIX 3a/1a4, BBIMTOTHCHIH XUMHIECKUX IKCIIEPUMCHTOB;

CIIOCOOHOCTH TIOHMMATh U IPHHUMATh MOTHBBI, HAMEPCHHSI, JIOTHKY ¥ apTyMEHTBI IPYTHUX
MIPU aHAJIU3E PA3IMYHBIX BHJIOB YYeOHOM NESITCIIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHUS

IIEHHOCTHOTO OTHOIICHHSI K HMCTOPUYECKOMY M HAYYHOMY HACIEAWIO OTEUYECCTBEHHOU
XUMUHU;



yBaXKEHUsI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHIKEHUS HAYKU €CTh PE3YJIbTAT JJIMTEIbHBIX HaOII0JICHUM,
KPOIOTIUBBIX 3KCIEPUMEHTAIbHBIX MOMCKOB, TOCTOSIHHOTO TPYyAa YUYEHBIX U MPAKTUKOB;

MHTEpECAa W TO3HABATEIbHBIX MOTHMBOB B IIOJYYEHUM M IMOCIEAYIOLIEM aHaJIU3e
nH(}OpMAITUHU O EPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEAECHNUS;

CIIOCOOHOCTH OIICHHMBAaTh CHUTYyalluW, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSIMU, W
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH,;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEACHUE M TOCTYNKM CBOMX TOBAapUIIEH C TO3WLIHIMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIIEICTBUI ATUX MOCTYIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHUMaHUsl LEHHOCTEH 370pOBOTO W 0Oe30macHOro oOpasza >XKH3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOroieHus IpaBuil 0€30MacHOro OOpallleHusi ¢ BEUIECTBaAaMH B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHUMAaHUs UEHHOCTH TMPaBUJl HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30MacHOro
ITIOBEJICHUS B CUTYALHsIX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOIEH;

OCO3HAHUS TIOCIEJACTBUNA U HEMPUITHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS alKOTOJI,
HApKOTUKOB, KypeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4€OHO-UCCIENI0BATEIbCKONW JEATEIBHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAHOBKM HAa AaKTHMBHOE Yy4YacTUE€ B PEUICHWM MPAKTUYECKUX 3a7ad COLUAIbHOMN
HaIpaBJICHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO IpodeccHil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUU;

YBa)XXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYaJIbHOM TpPAaeKTOpUU OOpa3oBaHUs,
Oynyuiel npodeccun U peaau3zauud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, THTEPECOB U MOTPEOHOCTEHN 00I111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I1eJIeCO00PA3HOTO OTHOMICHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMiie;

NOHUMAaHUS TJI00ATIBHOTO XapaKTepa HKOJIOTHYECKUX MPoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSHUE MPUPOJHONU U COLMAIIBHOMN CPEIbI;

OCO3HaHUSI HEOOXOIUMOCTH MCITOJIH30BAHUS JOCTHKEHUH XUMUU JJIS PEIICHUS BOIIPOCOB
PalMOHAIBHOTO NPUPOJONOJIb30BAHHUS;

AKTUBHOTO HEINPUATUA ICUCTBUM, NMPUHOCIIIMX BPEI OKPYKAIOIIEH NPUPOJHOU cpene,
YMEHUSI TPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTMUYECKUE TOCIEACTBUS MPEAIPUHUMAEMBIX
JNEVUCTBUU U MPEIOTBPAILATh UX;



HAJIU4YUs Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpbl, OIbITa
JESTENBHOCTH JKOJIOTMYECKOM HAMpaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS HMHU B
[I0O3HABATEJIbHOM, KOMMYHUKATHBHOM M COLMAJIBHOM MPAKTHKE, CIHOCOOHOCTH M YMEHUS
aAKTUBHO MTPOTUBOCTOSITH UACOJIOTUH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(OPMHUPOBAHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MOHMMAaHUA CHEIM(PUKUA XUMHH KaK HayKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHUU
palOHaJIbHOTO  HAYYHOTO  MBIIIJICHHUS, CO3JaHUM  LEJOCTHOTO  MPEACTaBIeHUS 00
OKpYXaIOllleM MHUpE KaK O €IMHCTBE MPUPOJLI M YeJIOBEKa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuu Ipo0JieM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU [JIsi COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHHCTHYECKOW HANpaBICHHOCTH M BAXHOM pPOJIM B CO3JaHUM HOBOM 0a3bl MaTepHalbHON
KYJbTYpPBbl, pEIIEHUU I100aIbHBIX MPOOJIEM YCTOMUYHUBOTO Pa3BUTHS YETOBEYECTBA — CHIPHEBOIA,
HSHEPreTUUECKON, MUIIEBOM U OSKOJOIMYEeCKOM O€30MacHOCTH, B Pa3BUTUM MEIULIMHBL,
00ecrevYeHnH yCI0BUM YCIEIIHOTO TPYAa U SKOJIOTHYECKU KOM(POPTHOM KU3HU KaXKIO0r0 WiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: TOHHMMAHMS CYIIHOCTH METOJIOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIOJIb30BATh MOJyd4aeMble 3HAHUS TS
aHanu3a U OOBIACHEHMsS SIBJICHUN OKPYXKAIOIIETO MHUpPA U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS JieflaTh OOOCHOBAHHBIC 3aKIIOYEHHUSI HAa OCHOBE HAy4YHBIX (DaKTOB U UMEIOIIUXCS
JAHHBIX C EJbIO MOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCMOIb30BATh XUMUYECKHUE 3HAHUS JUIsl peLIeHus TpoOIemM
B PEATbHBIX )KHU3HEHHBIX CUTYAIUsIX;

MHTEpPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CamMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHMH MO XUMHUM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpECa K OCOOCHHOCTSM Tpyla B pas3nuyHbix cdepax mpodecCHoHATbHON
NESATENBHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJbTaThl OCBOEHHUS ydeOHOro mpeamera «XUMHs» Ha YPOBHE
CpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIC IS (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIONIUXCA MEXAUCIUTIIINHAPHBIC
(MeXIpeIMeTHBIC) OOIIeHAyYHbIE TOHATHS, OTPaXKAIOUIHE IEJIOCTHOCTh HAYyYHON KapTHHBI
MHUpa U Clenu(HUKy METOAOB IMO3HAHWS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws,
BEILIECTBO, JSHEPTrusi, SBJICHHE, TMPOLECC, CUCTeMa, HAy4HbIH (aKT, MPHUHIMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TE€OpHsl, MCCIIeJIOBaHUE, HAOIIOACHHUE, U3MEPEHUE, SKCIEPUMEHT U
Ipyrue);

yHUBepcalbHble  y4yeOHble  JeiicTBusi  (TO3HaBaTelbHBIE,  KOMMYHHKATHBHBIE,
perynatuBHble), oOecneunBatonme (HopMupoBaHHe (DYHKIHOHAIBHONM TI'PaMOTHOCTH H
COLIMAJIbHON KOMIETEHIINH 00yJaroImuXCs;



CIOCOOHOCTh ~ OOYyYaloOIIMXCA  WCIONb30BAaTh  OCBOCHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKME 3HAHUSI U YHUBEpCaJbHblE y4yeOHBbIE ACUCTBUS B IO3HABATEIHHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OTpakalOT OBJIAJCHUE YHUBEPCAIbHBIMU YYCOHBIMHU
MMO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICUCTBUSMU.

OBJageHne YHUBEPCAJIbLHBIMHU YUeOHbIMH NMO3HABATEJIbHBIMHU ACHCTBUAMM:

1) 6a30Bble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO  (POPMYJTUPOBATh W aAKTyaJM3UpOBaTh MpPoOIEMy, BCECTOPOHHE €€
paccMaTpHUBaTh;

ONpPENENIATh LEIU ACATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUU HX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThl IESITEIBHOCTH C IOCTABICHHBIMHU LIEJISIMHU;

UCIIOJb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBILIIJIEHUS — BBLACISATH
XapakTepHbIE TMPU3HAKU TOHATUW W YCTAHABIMBATH MX B3aUMOCBSA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE OHATHUS JIJIs1 00OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHUS U KPUTEPUH JIJISl KIIACCU(DUKAIIMU BEIIECTB U XUMHUYECKUX PEAKIIHIA;

YCTaHABIIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYXKJCHUS (MHAYKTUBHBIC, JEAyKTHBHBIE, IO AaHAJOTHUN),
BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSIX, POPMYIUPOBATH
BBIBO/IbI M 3aKJIIOUCHUS;

NPUMEHSTH B MPOIECCe MO3HAHUSI, UCTIOIb3YEMbIE B XUMUHM CUMBOJIMYECKHUE (3HAKOBHIC)
MOJIeNId, TPeoOpa3OBbIBATh MOJICIbHBIE TMPEJACTABICHUS — XUMHUYECKUA 3HAK (CHMBOIM)
AJEMEHTa, XuMuuyeckasi (hopMyJia, ypaBHEHHE XUMHUUYECKON pEeaklnu — MPU PEIICHUU YU4eOHbIX
MO3HABATEJbHBIX U MPAKTHUYECKUX 3aj]ay, IPUMEHITh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS
JUIS1 BBISIBIICHUS] XapAKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEILIECTB U XUMUYECKUX PEAKIIUN.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

dopMynMpoBaTh LEAM MW 33Ja4d  MCCIEJOBAaHUS, MCIOJIb30BaTh IOCTABICHHBIE W
CaMOCTOSITENILHO C(hOPMYJIMPOBAHHBIE BOMPOCH! B KaUY€CTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIQJIETh HABBIKAMHU CAMOCTOATEIIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HA0JI01aTh 332 XOJA0M MPOIECCa, CAMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyJIHpPOBaTH OOOOUIEHUS W BBIBOJbI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YIbTATOB MCCIICAOBAHUS, COCTABISTE 0OOCHOBAHHBIN OTYET O MPOJICIaHHON
pabore;

npuoOpeTaTh OMBIT YYECHUYECKON WCCIEAOBATEIbCKOM M TPOCKTHOM JESITEIIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEJIbHOMY ITOMCKY METOJOB pEIIeHUs
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO PA3IMUYHBIX METOAO0B MTO3HAHMUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBAThCS B PA3MYHBIX MCTOYHWUKAX WHPoOpMamu (HAYyYHO-TIOMYJIsIpHAs
auTEpaTypa XUMHUYECKOTO COJEp)KaHMsI, CIpaBOYHbIE Mocobusi, pecypchl HWHTepHeTa),
aHAIM3UPOBaTh HMH(POPMALIUIO PA3JIMYHBIX BUIOB U (OpPM MpeacTaBiIEHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;



dbopMynMpoBaTh 3ampOChl M MPUMEHSTHh Pa3IUYHbIE METOJbl MpPU TMOUCKE U OTOOpe
uH(popMaIi, HEOOXOJUMOI /17151 BBITIOJIHEHUS YU€OHBIX 3a71a4 OMPEIeIEHHOTO TUTIA;

NpUOOpETaTh OMBIT MCIONb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (hOopMy IpeacTaBieHus WHOOPMALUU (CXEMBI,
rpaduKu, IMarpaMmbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KAyeCTBE CpEACTBA NpU paboTe € XUMUYECKOH
uHpOpMallMel: TPUMEHATh MEXMpeAMETHbIC ((pHU3MUecKkrue U MaTeMaTHYeCKHe) 3HaKH U
CUMBOJIBI, (hOpMYITbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHUe YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH eCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJaeMOM TeMbl B X0JI€ JUajora u/miu JUCKYCCHUH,
BBICKa3bIBaTh HUJCH, (GOPMYyIHMPOBATh CBOM TPEUIOKEHUS OTHOCHTEIHHO BBIMOJTHEHUS
MPEUTOKEHHON 3a]1a4u;

BBICTYIIaTh C MpPE3CHTalUEN Pe3yJbTaTOB MO3HABATEIBHOW JESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIEJOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB,
peaM3anui y4eOHOTO MpPOeKTa W (HOPMYIUPOBATh BBIBOJABI MO pe3yibTaTaM MpPOBEAEHHBIX
MCCJIEI0BAHUM ITyTEM COTJIaCOBAHUS MO3ULIUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIPHO IUIAHUPOBAaTh M OCYIIECTBIISATH CBOIO IO3HABATENIbHYIO JESATEIBHOCTD,
ompenensis e€ e U 3a7a4i, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHUPOBATH
npeiaraéMblii anrOpUTM JIEHCTBUI MPU BHINOJHEHUH YYeOHBIX W MCCIEIOBATEIBLCKUX 3aad,
BBIOMpATh Hanbosee 2PGEeKTUBHBIN CIOCOO MX PEHICHUS C Y4ETOM MOJyUYeHHs] HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTM Ha OCHOBE CaMOaHalIu3a U
CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUA Kypca «OpraHrudeckass XUuMHs» OTPaKaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOM COCTaBIAIONIEH €CTEeCTBEHHO-
HAay4YHOW KapTUHBI MHUpPA, POJIM XWMHH B TO3HAHWUU SIBJICHUN TPHUPOABI, B (POPMUPOBAHUU
MBIIUICHAS U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKITMOHAJIBHONW TPAaMOTHOCTH, HEOOXOAMMOM st
pelieHrsT TPaKTUYEeCKUX 3a7ad M OKOJOTHMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
310POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE CHUCTEMOW XUMHYECKMX 3HAHUW, KOTOpAas BKIIKOYAET: OCHOBOIIOJArarouue
MOHATUS (XMMHYECKUW DJIIEMEHT, aToM, OJJIGKTpOHHAs 000Jiouka aToMa, MOJIEKYJa,
BaJICHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, XHMHYECKasi CBSI3b, CTPYKTypHas ¢dopmyna
(pa3BépHyTass M COKpallléHHAs), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBIN
CKeneT, (PYHKIMOHAJIbHAsI TpYIIMa, pagukal, HU30Mepus, HU30MEepbl, TOMOJIOTHUYECKUU ps/,



TOMOJIOTH, YTJIEBOAOPO/bI, KUCIOPOJ U a30TCOAEpXkAIIUe COCAUHEHHs, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3B€HO, BEHICOKOMOJIEKYJISIPHBIE COETMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemectB A. M. DbBytiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUIN SI3bIK XMMHUH; MHPOBO33PECHUECKUE 3HAHUSA, JICXKAIHE B
OCHOBE TIOHMMAaHHS MPUYMHHOCTA U CHUCTEMHOCTH XUMUYECKHUX SBJICHHH, (PAKTOIOTHICCKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHUHU W OE30MaCHOM HCIOIb30BAHUM BAKHEUIIINX
OpraHUYeCKUX BEIIECTB B OBITY U MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMECHHI BBISBIIATH XapaKTEPHBIE MMPU3HAKU MMOHATHN, YCTaHABIIUBATh
UX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIONINE MOHSATHS IIPU OMKUCAHUU COCTaBa, CTPOCHUS
U TIPEBPAILEHUN OpraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN MCIOJIb30BATh XUMHUUYECKYIO CUMBOJMKY JUISI COCTABJICHMS
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHON) (opMyll OpraHUYECKUx
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIMI, U3rOTaBIMBATh MOJICTN MOJICKYJI OPTaHUYECKUX
BEILIECTB ISl WUUTIOCTPAIIUU UX XUMMUYECKOT0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAaHABIMBATh MPUHAJIJICKHOCTDh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNpENeIEHHOMY KJacCy/Tpynne COoeauHEHUM
(YyrieBoopoapl, KHCIOPOA M  a30TCOJAEpXkAIINE COECIUHEHHS, BBICOKOMOJEKYISIPHBIE
COEIMHEHHUs), 1aBaThb UM Ha3zBaHUs 1o cuctematuyeckod HomeHknatype (IUPAC), a Takxke
MIPUBOJIUTHh TPUBHUAIBHBIE HA3BaHUS OTACIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIUJICH,
aleTUICH, ATWICHIJIMKOJb, TJIUIEPUH, (PEHOJ, (OopManbIerujl, areTalbIerua, MypaBbUHAas
KHCJIOTa, YKCYCHasi KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIOTa, ITI0K03a, GPYKTO3a,
Kpaxma, LeJUTr0103a, TIUIIH);

c(hOPMUPOBAHHOCTh YMEHHUS ONPEACIATh BHUJIBI XHMHUYECKON CBSI3M B OpPraHUYECKHUX
COEMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. bytiiepoBa niis 00BbsSCHEHUSI 3aBUCIMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCcChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepu30BaTh COCTaB, CTpOEHHUE, (UIUYECKUE U
XUMUYECKUE CBOMCTBA THUIHMYHBIX MPEICTABUTEIEH PpPA3IUYHBIX KIACCOB OPraHUYECKUX
BellecTB (MeTaH, 3TaH, JTWJIEH, IPOIMMIICH, areTuieH, Oyramuen-1,3, metundyramuen-1,3,
OC€H30J1, METaHOJ, PTaHOJI, ATUJICHTJIMKOJb, TJULEPUH, (DEHOJI, alleTalblIeTul, MypaBbUHAS U
YKCyCHasi ~ KUCJIOTBI, TJIIOKO3a, Kpaxmajl, LeJUIi0J03a, aMUHOYKCYCHas  KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXKIY HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKITNI C UCTIOIh30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEepPU30BaThb HWCTOUYHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CHOCOObI MX MEpepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MPOAYKTOB NIepepaboOTKu;

c(hOPMHUPOBAHHOCTh yYMEHHUIN TPOBOJAUTH BBIUMCICHUS IO XUMHYECKHM YPaBHECHUSM
(Maccel, 00BEMA, KOJTMYECTBA HMCXOJIHOTO BEIIECTBA WJIM MPOJIYKTAa PEAKIUU IO HU3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIINN );

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUA, HCIOJb3YEMbIX B XHMHUHM MPU HM3YYEHHHM BEIIECTB M XUMHUYECKHUX SIBJICHUU
(mabmroieHne, W3MEpPEHHE, OSKCIEPUMEHT, MOJICITUPOBAHNE), HCIIONH30BAaTh CHCTEMHBIE



XUMHAYECKUE 3HAHUSA [JIs IPUHATHS PEIICHUHA B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHHEM;

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJIFOAATHh MPABWIIA TIOJIB30BAHMS XUMHUYECKON TIOCYI0N |
71ab0paToOpHBIM 000PYAOBAHHUEM, a TAK)Ke MpaBUiia OOpAIIeHNs C BEUIECTBAMHU B COOTBETCTBHUH
C MHCTPYKLMSMU IO BBIITOJHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMM IJIAHUPOBATh W BBIMOJHATh XMUMHYECKUN OSKCIEPUMEHT
(npeBpallieHrs OpraHUYECKUX BEIIECTB MPU HArPEBAHUM, MOJIYYCHUE ITUIICHA U U3YyYEHHUE €0
CBOMCTB, KAaueCTBEHHBbIC PEAKIMH OPraHUYECKUX BEUIECTB, JCHATypalus OEJIKOB MpHU
HarpeBaHuM, [[BETHHIE PEAKINH OEITKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKHU O€30MaCHOCTU
npu 0OpallleHuu C BEIIeCTBAMU U JIA0OpaTOPHBIM 000PYI0BAaHUEM, MPEJICTABIATh PE3YIbTATHI
XUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUN U
(GbopMyIHUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUU KPUTHUYECKH aHAJIU3MPOBATh XMMHUYECKYI0 HH(OpPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBOM nHpopmaru, IHTEepHET U ApyTUX);

c(OPMUPOBAHHOCTh YMEHUU COOJIIOJIaTh IMpaBWJIa 3KOJOTHYECKH II€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYNOBOM AESITENBHOCTH B LEISAX COXPAHEHUS CBOErO 37J0POBBS U
OKpYXaloIlleld MPUPOJHOM CpeJlbl, 0OCO3HABATh OMACHOCTh BO3JICUCTBUS HA KUBBIE OPraHU3MBbI
ONpeaeNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMas cmbica mnokazatens [IJIK, mosicHaTre Ha
pUMepax CrocoObl YMEHBIICHUS U IPEIOTBPAIICHHS UX BPEIHOIO BO3JAEHCTBUSA HA OPTaHU3M
YEJIOBEKa,;

JUIsl 00yYaronIuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHSITh
3HaHUS 00 OCHOBHBIX IOCTYIHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX U CIA0OBUASIIMX OOYYaloOIIMXCS: YMEHHE MWCIO0JIb30BaTh pebeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anmucu XuMU4ecKux GopMyL.

11 KUIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass W HEOpraHWYecKas XUMUSD)
OTpaXaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA: O XUMHUUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpPA, POJIM XMUMHH B TO3HAHWUU SIBJICHUN TPHUPOABI, B (POPMUPOBAHUU
MBIIUICHAS U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKITMOHAJIBHONW TPAaMOTHOCTH, HEOOXOAMMOM st
pEeIIeHUsT TPAKTUYECKUX 3alad W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAZICHUE CUCTEMOM XUMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATrarOUINe
MOHATHUS (XUMHUECKUH DJIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJICKYyJIa, MOJIb, MOJSPHBIA OOBEM, BaJECHTHOCTH, OJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHCJICHHS, XUMHUYeCKas CBsA3b (KOBaJICHTHAsl, HWOHHAs, MeTaJUIM4YecKas, BOJOPOJIHAs),
KpUCTaJUTMUECKass pemeéTka, TUMBl XWMHYECKHUX  PEaKlHUi, pacTBOp, AJICKTPOJUTHI,
HEAJIEKTPOJUTHI, JEKTPOJIIUTUYECKAS] AUCCOLUMALINAS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peakiuu, XHUMHYECKOE€ pPaBHOBECHE); TEOPUHM M  3aKOHbl  (Teopus
ANEKTPOJIMTUYECKON Juccouuanny, nepuoguyeckut 3akoH [[. WM. Menneneesa, 3akoH
COXpPaHEHHUSI MAacCChl BELIECTB, 3aKOH COXPAaHEHUS W NPEBPALICHUS SHEPIUU HNPH XUMHUYECKUX



peakiusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SA3BIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHMS,
JeXaluuye B OCHOBE IOHMMAaHWA TPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBIICHH,
(haKTOIOTHYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U 0€30MaCHOM UCIIOJIb30BaHUHT
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU IESITETbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTePHBIC MPU3HAKHU MMOHATHN, YCTAaHABIINBATh
UX B3aHMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHSA MPU OMHCAHUU HEOPTaHUYECKUX
BEILIECTB U UX NMPEBPAILCHUMN;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BaTh XUMHYECKYI0 CHMBOJUKY ISl COCTABJICHUS
GbopMyn BEIIECTB W YpaBHEHUH XUMHUYECKHUX PEAKIUH, CHUCTEMATHYCCKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHanbHble Ha3BaHUSA OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIi ras,
YIJIEKUCIBIN a3, aMMHUAK, raliéHas W3BECTb, HETAlIEHAs U3BECThb, NUTHhEBAs COJMA, MUPUT U
Jpyrue);

chOPMHUPOBAHHOCTh YMEHUW ONPEACNSITh BaJICHTHOCTh M  CTENEHb OKHUCICHUS
XMMHUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa, BHUJ XHUMWYECKOW CBSI3H
(koBasieHTHasi, MOHHAs, METaJUIMYECKasi, BOJAOPOJIHASA) B COCTMHEHUSIX, TUIl KPUCTALITUYECKOMN
pemETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJEKYJspHasi, HOHHAas, MeTaJuIhdeckKas),
XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHECHU;

c(hOpMHUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHA/JICAKHOCTH HEOPTAHUUECKUX BEIIECTB
[0 UX COCTaBY K OMPEACIIEHHOMY KJIacCy/Tpynie COeIUHEHUM (MPOCThIEe BEUIECTBA — METAJLIIBI
Y HEMETaJIbl, OKCUJIbl, OCHOBAHUS, KUCJIOThI, aM(POTEPHBIE TUIAPOKCHIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHMI pacKpbhIBaTh CMbBICI mepuoandeckoro 3akona J[. U.
MeHnneneeBa ¥ JIEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUH;

c(hOPMHUPOBAHHOCTh YMEHHUM  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 nepuonoB Ilepuoauyeckoid CUCTEMbI XUMUYECKUX 3JIEMEHTOB /JI.
W. MenpeneeBa, UCIOIB3YS MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTANIN», «IHEPTETHUCCKUE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XUMHUYECKHX JJIEMEHTOB U HX
COEIMHEHUH 110 nepuoaaM U rpynmam [lepuoandeckon CUCTeMbl XUMUYECKUX 371eMeHTOB [[. 1.
Menpaeneena;

c(hOPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHMYEeCKUMH BEUIECTBAMM C IIOMOIIBI) ypaBHEHUMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHHUSI KJIACCU(PHUITMPOBATh XUMHUYECKHUE PEAKIUU IO Pa3IUIHBIM
Mpu3HakaM (YUCIIy U COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY J(dekTy peakiuu,
W3MEHEHHIO CTETICHEH OKUCIICHUSI DJIEMEHTOB, OOPAaTUMOCTH PEAKIIMHU, YUaCTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHUS PEAKIMI PA3JIMUHBIX TUIIOB, TTOJIHBIC
U COKpAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHA, yUUTHIBAsL yCIOBUS, IPU KOTOPHIX ATU
peaKUMM UAYT A0 KOHILIA;

c(hOPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH PEAKIIUU, TOITBEPKAAIONINE KAYSCTBEHHBIM
COCTaB pAa3JINYHbIX HEOPraHWYECKUX BEUIECTB, PACIO3HABATHh ONBITHBIM MYTEM HOHBIL,
NPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BELIECTB;



c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii MOCPEICTBOM COCTABIIEHUS AIEKTPOHHOTO OalaHCa ATUX PeaKIIii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTA XUMHYECKOU PEAKITUU OT
pasTUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS] B 3aBUCHMOCTH OT
BHeIIHero Bo3aeicTBus (mpuniuin Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaThb XUMHUYECKHE IIPOLIECCHI, JIeKallue B
OCHOBE IIPOMBIIIICHHOTO MOJYYEHUs CEPHOM KUCIOThI, aMMHaKa, a Takke chOPMUPOBAHHOCTh
MpeACTaBICHU 00 OOIMX HAYYHBIX MPHUHIMIAX M AKOJOTHUYECKHX MPOOJIeMax XUMHUUYECKOTO
MIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TMOHSITHS
«MaccoBasi JIoJIsl BEIleCTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHHM Ta30B NPU XUMHUYECKUX
peaKkIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO W3BECTHOMY KOJIMYECTBY BEIllECTBa, Macce
UM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEHIECTB, TEIIOBOrO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUSI DHEPTHUU;

c(hOpMHUPOBAHHOCTh YMEHUMN COOJIIOATH MPABWIIA MOJB30BAHMS XUMHUYECKON TOCYI0M U
1abopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiia 0OpaIieHus ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLMSIMU TI0 BBITTOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMUPOBAHHOCTh YMEHHMI IUIAHUPOBATh M BBIMOJHIATE XUMHUYECKUN HSKCIIEPUMEHT
(pa3noxeHue TMEepoOKCHMIa BOJOPOAA B NPHUCYTCTBUM KaTalld3aTopa, ONpENEICHUE Cpeiabl
PAcTBOPOB BEIIECTB C TOMOIIBI0 YHUBEPCATHLHOTO UHANKATOPA, BIUSIHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIMH, PEeaKIMd HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKIMU Ha
cynbdar-, KapOoOHAT- U XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHHUS, PEIIEHUE DKCIEPUMEHTATbHBIX
3agad no TeMaMm «Metamibly U «Hemeramiel») B COOTBETCTBUU C MpaBUIaMU TEXHUKHU
O0e3omacHOCTH TMpU OOpalleHHWH C BEIIeCTBaMH H  JTAOOPAaTOPHBIM  00OpPYJOBaHUEM,
MPEACTABNIATh PE3yJAbTaThl XUMHUYECKOTO DJKCIepUMEHTa B (QopMe 3amucu ypaBHEHUUN
COOTBETCTBYIOIIUX PEAKIUi U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUM KPUTUUECKH AaHAIM3UPOBATH XUMHUYECKYH0 HHGPOpPMAIIHIO,
MOJy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpPEACTBA MacCOBOM KOMMYHUKanuu, MHTEpHET u
JPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIOATh TMpaBWia JKOJOTHYECKH IeJIeco00pa3Horo
MOBEJICHUST B OBITY M TPYAOBOM JEATEIBHOCTH B LEJISAX COXPAHEHHUS CBOErO 3JI0POBbSI U
OKpY’Karolel MpUpOgHON Cpe/ibl, 0CO3HABATh OMACHOCTH BO3/IEHCTBUSI HA JKMBBIE OPTaHU3MBbI
OTIpeICNIEHHBIX BEIIECTB, MOHMMAs cMbICH TokazaTens [IJIK, mosicHaATh Ha puMepax CrocoObl
YMEHBIIICHUS U MIPEAOTBPAIICHUS UX BPEIHOTO BO3/ICICTBHS HA OPTraHW3M YEJIOBEKA;

JUIsE 0OYyYaronuXcsi ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS: YMEHHE TPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL  CHENbIX W CIHA0OBUASIIMX OOYy4YalolUXCSA: YMEHHE MCIOJb30BaTh pebeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anmucu XuMU4ecKux (GopMyIL.
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