IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuM Ha ypoBHE CpeiHero o01iero oopazoBanus pazpadboraHa
Ha ocHoBe DenepabHOrO 3aKkoHa OoT 29.12.2012 Ne 273-®3 «OO6 oOpazoBaHuu B
Poccuiickoit denepanun», TpeOOBaHUM K pe3yibraraM OCBOCHUS (eaepaibHOM
oOpasoBarenbHOM MporpamMmel cpenHero obmero oopazoanus (DOIT COO),
npencTaBieHHbIX B DeepanibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHIApPTe
COO, c yuérom Konuenmuu mnpenogaBaHus y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBaTelibHBIX ~ opraHuzanusx Poccuiickoit ®Dexepanuu, peagu3yronux
OCHOBHBIE 00pa3oBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MonoxeHui «Crpareruu
pa3Butusi BocnuTaHua B Poccuiickorr ®enepanum Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOM0B K pa3pabOTKe MPOTpaMMbl MO XUMHH, K OIPEACIICHUIO
oOrelt cTpareruu oOy4YeHUs, BOCIIUTAHUS W PA3BUTHS 0OydYaIOIIUXCS CPECTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 xknaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenryanbHeie nonoxeruss ®PI'OC COO o B3auMoOOyCIOBIEHHOCTH LEJEH,
CONICpKaHMsI, PE3yAbTaTOB OOY4YCHHS M TPeOOBaHMA K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHu3aluy, SBIAETCS HEOThEMIIEMOM 4YacThi0 MX
oOpa3zoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAalloM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX I[EHHOCTEH, NPUCYITUX
[EJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJIOBEKa, a TAKKE IKOJIOTMYECKH 00O0CHOBAHHOIO OTHOIIEHUSI K CBOEMY 37I0POBBIO
U npupogHOM cpene. Peanusyercss xumuueckoe oOpazoBaHHe OOydaroIIMXCs Ha
YpOBHE CpeliHero o0Iiero o0pa3zoBaHus CpeCTBAMHU YUEOHOTO MTpeaMeTa « XUMUs»,
COJIepKaHUE U TOCTPOEHHUE KOTOPOTO OMPEIETIEHBI B TPOrpaMMe M0 XUMUU C yUETOM
cnenu@UKy HAyKd XUMUH, €€ 3HAYCHHs] B TTIO3HAHUU MPUPOABI U B MaTepUATbHON
KU3HM O0OIecTBa, a Takke C Y4eToM OOmMUX Tene U MPUHIUIIOB,
XapaKTepU3yIOLUMX COBPEMEHHOE COCTOSHME CHCTEMbl CpEIHEero oOIIero
obpasoBanus B Poccutickoit denepamnumu.

XUMHSI KaK AJIIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT OcOoOyl0 posib B
COBPEMEHHOW LMBWIM3ALWHU, B CO3JaHUU HOBOUM 0a3bl MarepUalbHOW KYJIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIMOHATILHOIO HAYyYHOT'O MBIIIJICHNUS, B
CO3/IaHHE€ LIEJIOCTHOIO MPEACTaBICHUS 00 OKpYXaloleM MHUpPE Kak O €IMHCTBE
NPUPOJLI U YeJOBEKa, KOTOopoe (OpMHUPYETCs B XUMHU Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAIOLIEro MHUpPa, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU O0JIACTSIMU IPUMEHEHUS.



TecHO B3aMMOJCHCTBYS C JAPYTMMH €CTECTBCHHBIMH HayKaMH, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPbI, HCOOXOAMMBIM yCIIOBUEM YCIEITHOTO
Tpyla W JKU3HH Kaxjoro uieHa oOmiectBa. CoBpeMEHHas XHMMHS KaK Hayka
co3ujareibHas, KaK HayKa BBICOKMX TEXHOJOTHUW HaNpaBlieHa Ha pEIICHHE
100aNbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMUYECKON O€30MIaCHOCTH U OXPAHbI 37I0POBBS.

B coorBercTBHM ¢ OOMIMMH LENSMA M TMPUHIUNAMH CPEIHEr0 OOIIEero
oOpa3oBanus conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIA YPOBEHD
M3Yy4YCeHHS]) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIBTYPHYIO TOIATOTOBKY
oOyJaromuxcsi, HEOOXOMUMYIO UM JUIS  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIICITHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
o0pa30BaHus B Pa3IMYHBIX 001aCTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBidOmMUMH  TIpeaMeTa «XUMHUS»  ABISIOTCS  0a30Bble  KypCchl —
«Opranuyeckas xuMus» U «OOImass M HeopraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAayKu: cHCTeMa
3HAHUM MO0 HEOPTaHMYECKOM XMMHH (C BKIIIOUEHUWEM 3HAHUM U3 00IIel XUMUH) U
OpraHnyeckor xumMuu. POpMUpPOBAHUE JTAHHOM CHUCTEMbBl 3HAHUM NPU U3YUYCHUU
npeaMera o0ecreyrmBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB ¥ TEOPHUIl XUMUHU.

Crpykrypa comepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas Xumus» chopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI0 TOJX0/Ja K M3yYEHHUIO Y4eOHOro wmarepuana U OOyCJIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUM Ha  ONPEACTIEHHBIX
TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpPraHHYE€CKOM XHMHUU BEIIECTBA
paccMaTpuBalOTCs Ha YPOBHE KIACCUYECKOW TEOPUU CTPOECHUSI OPraHUYECKHUX
COCAVNHEHNH, a TakKe€ HAa YPOBHE CTEPEOXMMHUYECKHX U  DAIEKTPOHHBIX
npeJICTaBIeHU 0 CTpoeHuu BenlecTB. CBeneHrs 00 M3yyaeMbIX B Kypce BelllecTBax
JIAIOTCS B Pa3BUTUU — OT YIIIEBOJOPONIOB O CIOXKHBIX OMOJIOTMYECKH aKTHUBHBIX
coeMHEeHU. B Kypce oprannyeckoil XuMUM MoJIy4aroT pa3BuTHe CHOPMUPOBAHHBIC
Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl MEpPBOHAYAILHBIE MPEICTABICHUS O
XUMHUYECKOW CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHUCHMOCTH
CBOWCTB BEWIECTB OT UX CTPOECHUSI, O XUMUYECKON PEAKIINH.

[Tom HOBBIM yITIOM 3peHHS B TpeaMeTe «XuUMHUsS» 0a30BOTO  YPOBHS
paccMaTpuBaeTCs HM3YyYEHHBI Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHMs
TEOPETUYECKU Marepuan ¢ (HaKTOJOTHUECKHE CBEIACHUS O BEIIECTBAX W
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIass U HeopraHuveckas
XUMUSD» OO0yYarolMMCsl TPETOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE
MEPUOIUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJOTHYECKUX MO3UIIHM,



IyOke TOHATh MCTOPUYECKOE M3MEHEHHME (YyHKIMM 53TOro 3akoHa — OT
o0o0maroiei 10 00OBSCHSIONMIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O BaKHEHIIMX BEIIECTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBaX W MPUMEHEHWHU, a TAKXKE O XUMUYECKHX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX NMPOTEeKaHUs JonoiaHseTcs B Kypcax 10 u 11 xkiaccoB aneMeHTamMu
COJICp’KaHMsI, UMEIOIIUMU KyJIbTYPOJOTUYECKUI U TPUKIAAHONW Xapakrep. OTH
3HaHHUS CHMOCOOCTBYIOT NMOHMMAHUIO B3aWMOCBSI3U XUMHUU C JPYTMMHU HayKaMH,
PACKpBIBAIOT €€ POJIb B IMO3HABATEILHOW M MPAKTUYECKON NEATEILHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y MIPAKTUYCCKUX MPWIOKEHUN XHUMHH, TTOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIIEMax, CBSA3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIMBATh WH(HOPMAIIUIO U IPUMEHSTH €€ JJ1s TIOTIOTHEHUS 3HAHUH,
PEIICHNS WHTEIUICKTYIbHBIX U AKCIIEPUMEHTATBHBIX MCCIIEI0BATEIbCKUX 3a1ad. B
IIEJIOM COfepKaHWE YYEOHOTO TMpeaMeTa «XUMHUS» TaHHOTO YPOBHS H3yYCHHUS
OpHEHTHUPOBAHO Ha (HOPMHUPOBAHWE y OOYJAIOMIUXCS MHPOBO33PEHUECKON OCHOBBI
JUIS TIOHUMaHusT (QUIOCOMCKUX HJeH, TaKWX KaK: MaTepHaIbHOE EIUHCTBO
HEOPTraHWYECKOTO U OPTAaHHYECKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIESCTB UX
COCTaBOM M CTPOCHHUEM, TTI03HABAEMOCTh IPUPOIHBIX SBJICHUHN ITyTEM SKCIIEPUMEHTA
U PCEIICHUS TMPOTHUBOPEUYMH MEXKTYy HOBBIMH (DaKTaMHM H TEOPETHUYCCKUMU
IIPEIIOCHUIKAMH, OCO3HAHHUE POJIM XMMHUU B PEIICHUH SKOJOTHUSCKUX Mpoliem, a
Takke MpoleM cOepeKeHUS IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3TaHMS HOBBIX
TEXHOJIOTUI U MaTepUasoB.

B nmnmaHe pemeHuss 3amad  BOCHUTAHUS, PAa3BUTHUA M COLMATU3AINH
oOyyYaromuxcsi MPUHATBIE MNPOrpaMMON MO XUMHUHU TOAXOIbl K OMpEIeTICHUI0
COJEpKaHMsI M TOCTPOEHUs TMpeAMeTa MpeaycMaTrpuBaloT  (popmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUN, UMEIOINX 0a30BOE 3HAYCHUE /IS PA3TUIHBIX
BUJIOB JIEATEILHOCTU: peIIeHus mpolieM, TIOuCKa, aHamm3a U 00paboTKu
uHopMani, HEOOXOAMMBIX I MPUOOPETEHUS OMbITa MPAKTUYECKON W
MCCJIEIOBATEIIbCKON JIEATETLHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B ITO3HAHHUH
XUMUH.

B mpaktuke mpemomaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3zoBaHus, TaK U Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus, IPU OMPEACICHUN
COJZICPKATEIPHOM XapaKTEPUCTHKU IIEeJIeH W3Y4YeHHUs TMpeaIMeTa HarpaBlIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (POpMUPOBAHHE OCHOB
XUMHUYECKOW HAayKW KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JEATEIHPHOCTH YeJIOBEKa M KaK OJHOTO W3 KOMITOHEHTOB MHPOBOW KyJIbTYphI. C
METOJIMYECKON TOYKU 3PEHUS TAKOM IIOAXOJ K OIPEIHCIICHUIO LEJIEH H3Y4YCeHUs
TIpeIMeTa SBIISICTCS BIIOJHE OMPaBIaHHbBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TIABHBIMU LEISMU HM3yYEHHUs IpeaMera
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) siBHIsSIFOTCSA:

« (opMupOBaHHE CHUCTEMBl XHMHUYECKHX 3HAHUM KaK  BaxkHeMen
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHMPA, B OCHOBE KOTOPOWU
JeKaT KIIOYEBBbIE MOHATHS, (PyHIaMEHTalbHbIE 3aKOHBI M TEOPUU XHMUH,
OCBOCHHME $I3bIKa HAyKH, YCBOCHHE W IOHUMAaHUE CYIIHOCTH JIOCTYIIHBIX
0000111eHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHUE ¢ UCTOPHEH nX
Pa3BUTHS U CTAHOBJICHNUS,

 (opMupOoBaHHE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XMMHUECKHUX PEaKLni, HeOOXOAUMBIX I MPUOOPETEHUS YMEHHI
OPUEHTUPOBATHCS B MHUPE BELIECTB M XMMHUYECKUX SIBJICHUN, MMEIOIIHUX
MECTO B IIPUPOJE, B MPAKTUYECKON U ITOBCETHEBHOM KU3HU;

+  pa3BUTHE YMEHUU U CIIOCOOOB JIEATEIbHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XMMHUYECKOTO 3KCIEpPUMEHTa, COOJIOACHHEM  IpaBUI
0€30IacHOro 00palleHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepskarenbHas XapakTepUCTUKa LENel U 3a1a4 U3y4eHHs
npeaMeTa B porpaMMe Mo XUMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMHM TMPUOPUTETAMU B CHCTEME CpeaHero ooduiero odOpazoBaHus. CerofHs B
IPENOIaBaHUU XUMHUHU B OOJIBLIEN CTENEHN OTAAETCS IPEAIOYTEHNUE TPAKTUUECKOM
KOMIIOHEHTE  COJEp)KaHHUA OOy4YeHMs, OpPUCHTHUPOBAHHONW Ha  IOATOTOBKY
BBIIIYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alii, BJaJCIOLIEro He Habopom
3HaHUU, a (PYHKUMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM U YMEHUSIMHU
AKTUBHOTO IOJIy4E€HMs 3HAHU U IPUMEHEHUS UX B PEATBHOM KM3HU VISl pEIIEHUS
NPAKTUYECKUX 3a]1a4.

B cBsI3u ¢ 3TUM IIpU U3YUYEHUU NIPEeIMETa « XUMUSD) TOMUHUPYIOIEE 3HAYEHUE
NpUOOPETAIOT TaKUE 1NN U 331241, KaK:

ajanTanus oOyJarolMXcsl K YCIOBUAM JUHAMHYHO Pa3BUBAIOIIETOCS MHUDA,
dopMHupoBaHHE  WHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO TPAMOTHBIX
pELICHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUSX, CB3AHHBIX C BEIIECTBAMHU M HX
npuMeHeHueM; (HOpMHUpPOBAHUE Yy OOYYAOUIMXCS KIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOLIUX YHUBEPCAIbHOE 3HAYEHUE [UIS PaA3JIMYHBIX BHUOB
JeSATENbHOCTH: pelIeHusl IpoodieM, NoUCcKa, aHalu3a U o0paboTku MHOpMaLu,
HEOOXOIUMBIX JJ1 TPUOOPETEHHS OMbITa JEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IIO3HAHMM XUMHUM, a TaKXKe I OLEHKH C MO3ULUN 3KOJIOIMYECKOU
0€30MMaCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX ITPOLIECCOB Ha OPraHU3M
4eJIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE I[O3HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00yYaIOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMUU B COOTBETCTBHUH C KM3HEHHBIMH MOTPEOHOCTSIMU, UCTIONIb30BATh
COBpEeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl MOMCKA U aHaiu3a y4eOHOU U
HAy4YHO-MIOMYJISIPHOM MHGOPMALMA XUMUYECKOTO CONEpKaHus; (POpMUpOBaHUE U
pa3BUTHE Yy OOYYarONIMXCS AacCOIMATUBHOTO U  JIOTMYECKOTO MBIIUICHHUS,
HAONMIOAATEILHOCTH,  COOPAHHOCTH,  aKKyparTHOCTH,  KOTOpbIE  OCOOEHHO
HEOOXO/MMbI, B YaCTHOCTH, NpPHU IJIAHUPOBAHUU U IPOBEICHUM XUMHYECKOTO
HKCIEPUMEHTA; BOCIIUTAHUE y OOydaromuxcsl yOekIEHHOCTH B TYMaHUCTHYECKOM
HaMpaBJICHHOCTH XHWMHUHU, €€ BaXKHOW pOJIM B PEIICHUH NIOOATBHBIX MpoOIeM
PaMOHAIIBHOTO MPUPOJONOIb30BaHNS, MOMOJIHEHNUS YHEPIETUYECKUX PECYPCOB U
COXpaHEHHUsl MPHUPOJHOTO PABHOBECHUS, OCO3HAHUA HEOOXOIUMOCTH OEpe’kHOTO
OTHOLIEHUSI K NPHUPOAE U CBOEMY 3[0pPOBbIO, a TAKXKE NPUOOPETEHHUs ONbITa
WCIIOJIb30BAaHUSl TMOJIYYEHHBIX 3HAHMM Ui TPUHATUS TPAMOTHBIX pELIEHUH B
CUTYalUsIX, CBA3AHHBIX C XHMHUYECKUMU SIBIICHUSAMH.

B yuebHOM miaHe cpeaHero ooOmero o0pa3oBaHUsA MPEeaMET «XUMUS»
0a30BOro ypoBHSI BXOAUT B COCTaB MpeAMETHON oOnactu «ECTeCcTBEHHO-Hay4YHbIE
IpEeIMEThI.

OO011ee yncno 4yacoB, OTBEIEHHBIX JJI U3yUYEeHUs] XUMUU, Ha 0a30BOM YPOBHE
cpeanero ooiiero oopazoanus, cocrapisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac
B Hegento), B 11 kiacce — 34 gaca (1 gac B Henelno).

COAEPKXAHME OBYYEHUA

10 KIJACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYECKON XUMUHU

[IpenMeT opraHM4ecKo XUMUU: €€ BO3ZHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MarepuaioB. Teopust CTPOEHUS OPraHUYECKHUX
coenunennit A. M. bBytnepoBa, e€ ocHOBHBIE TIOJI0keHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BemlecTB. lomonorus, wu3zomepus. XUMUYECKas CBSI3b B
OpTraHUYECKUX COECAUHEHUSIX — OJMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenue o kiaccuuUKaMy OpraHMYeckux BemiecTB. HomeHknarypa
OpPraHUYECKUX COEJMHEHHH (CUCTeMaThyecKas) ¢ TPUBHUAJIbBHBIE HA3BaHUS
BAKHEHUIIINX MPEJICTABUTENIEN KIIACCOB OPTaHUYECKHUX BELIECTB.



OKCIIepUMEHTAbHBIE METOAbl HW3YYCHHs BEIIECTB W HX MPEeBpaIlCHUN:
O3HAKOMJICHHE C 00pa3liaMi OPTaHUYECKUX BEIECTB M MaTeprUalaMH Ha UX OCHOBE,
MOJICTUPOBAHNE MOJIEKYT OPTaHWYECKUX BEIECTB, HAONIOJCHHE U OIHMCAHHE
JIEMOHCTPALIMOHHBIX ONBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB MPH
HarpeBaHuH (IUIaBJIeHHE, OOYIIIMBaHUE U TOPEHUE).

YriieBoaopoanbl

ATIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKMM pAx. MeraH M 3TaH —
NpOCTEHIINe TPEACTaBUTENN alKaHOB: (PU3WYECKWE M XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMeIIeHWsT W TOpPEHUs), HAXOKICHHE B TPUPOJAE, NOIydYeHHE U
pUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUI psAl. DTUIEH U IPOIMIEH —
npocTeillliie NPeACTaBUTENN AaJKEHOB: (PU3WYECKUEe M XMMHUYECKHE CBOMCTBa
(peakuuy TUAPUPOBAHUSA, TaJOT€HUPOBAHMS, THUIpAaTallid, OKHUCIECHUS U
NOJIMMEPHU3aLINN ), IOJTyYEHHE U IPUMEHEHUE.

Anxaguensl: OyragueH-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKHEWIIne
XUMHUYECKHUE CBOMCTBa (peakuus nonuMepusanuu). [lomydeHrne CHUHTETUYECKOTO
KayuyyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKUI psill. ALleTUiIeH
— NOPOCTEHIINH MpPENCTAaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (PU3UUYECKUE U
XUMHMUYECKHE CBOMCTBA (pEaKLUKU T'MAPUPOBAHUS, FaJIOr€HUPOBAHUS, THIpATALUH,
TOPEHHUs ), IOTYyUYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, crpoeHue, (U3NYECKHME U XUMHUYECKUE CBOWCTBA
(peakuuy TajJoreHUpOBaHUS U HUTPOBAHUS), MONYYEHUE U MpPUMEHEHHe. 1onyon:
cocmag, cmpoeHue,  Quauueckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHU), NOSyYeHue U npumereHue. TOKCHYHOCTb apeHOB.
I'eHeTnueckass CBSI3b MEXIY YIIIEBOAOPOAAMH, MPUHALICKANUMHU K Pa3IUYHbIM
KJIACCaM.

[IpuponHbple HCTOYHHMKM yIIEBOAOPOAOB. IIpupomHBIi ra3 M NOMyTHBIE
HedTsHble Ta3pl. HepTh u €€ npoucxoxnenue. CrnocoObl nepepaboTku HeTu:
MEPEroHKa, KPEKUHI (TePMUYECKHM, KaTalnuThudeckuil), nuponu3. [IpomyKTsl
nepepaboTKu He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
yToJib U MPOJYKTHI €ro NepepadOTKH.

OKCHEepUMEHTAJIbHBIE METO/Abl M3yY€HHs BEIIECTB W HMX MPEBPAILCHUIA:
O3HAaKOMJIEHHE ¢ 00pa3laMu IJIACTMACC, KAyuyKOB M Pe3uHbl, KojuleKuuu «He@Tb»
U «Yromnb», MOACIHPOBAHUE MOJIEKYJ] YITIEBOJOPOIOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHNE NIPAKTUYECKON pabOThI: MONYYEHHUE STUICHA U U3YUEHUE €r0 CBOMCTB.
Pacuérnrle 3a1aun.




Boluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEaklMyd MO HM3BECTHBIM Macce,
00BbEMY, KOTMYECTBY OTHOTO U3 UCXOAHBIX BEIIECTB WIH MPOTYKTOB PEAKIIUN).

Kucsoponcoaep:xammue oprannieckue COeIUHEHU

[IpenenbHple OQHOATOMHBIE CHUPTBL. METaHON U 3TAHON: CTPOCHHE,
dusznueckue M XUMHYECKHE CBOMCTBa (peakiMy C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTeHOBOIOPOJIaMH, TOpPEHHE), NpUMEHEeHHe. BoaopomHbie CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE METaHOIa U 3TAHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroatoMHble CHUPTHI. DTHIICHIIMKOJb U IIIULEPUH: CTPOEHUE, (Pu3nUecKue
U XHMHYECKHE CBOWMCTBA (B3aUMOJEHCTBHE CO IIEJOYHBIMH METaJUIaMH,
Ka4eCTBEHHasl pPEakiusi Ha MHOTOaTOMHbIE CHHUPTHI). JlelicTBHE Ha OpraHu3M
yesioBeka. [I[puMeHeHre muueprHa U STUIEHIIMKOIIS.

@deHon: CTpoeHHE MOJEKYNbl, (U3NYECKHEe W XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpperuiel U kemowusl. DopManmbIErH, ALETAIBAETUA: CTPOECHHUE,
(¢usznueckue U XMMHYECKHE CBOMCTBA (peakUuy OKHUCIEHHS U BOCCTAHOBIICHHS,
Kaue€CTBEHHbBIE PEAKIMH), TOJYyYEHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE Npe/iebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAsI
KHUCIIOTBI: CTPOEHHE, (PU3NUECKUE U XUMHUYECKUE CBOICTBA (CBOWMCTBA, o0OLIMeE AJIs
KJIacca KHUCIIOT, peakius aTepudukanum), noiyyeHue u npumeHenue. CteapuHoBast
U OJICMHOBAsI KMCJIOTHI KaK IIPEJICTABUTEIHU BHICIIMX KapOOHOBBIX KMCIOT. MbLIa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEEe JICHCTBUE.

CrnosxHble 2QUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
sa¢upoB. Kupel. ['maponu3 xupoB. [Ipumenenue xupoB. buonorumyeckas poib
KUPOB.

VYreBoasl: cocTaB, Kiaccuukanus yrieBoioB (MOHO-, IU- U MOJTUCAXAPUIBI).
I'moko3a — mnpocTeduii MOHOcCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
dbuznyeckre U XUMUYECKUE CBOMCTBA (B3aumojelicTBue ¢ ruapokcuaom meau(1l),
OKMCJIEHME aMMHUauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHwue,
OpO’KEeHUE TIIIOKO3bl), HAXOXKICHHUE B IPUPOE, MPUMEHEHHE, OUOJIOrHYecKast polib.
dorocunTe3. PpyKTO3a KAK U30MEP ITTFOKO3BI.

Kpaxman v nenmrono3a Kak npupojHbie noiuMmepbl. CTpoeHue Kpaxmana U
HeuTroNo3bl.  Pu3nuecKkue M XUMHYECKHME CBOMCTBA Kpaxmaina (TUApOIIN3,
Ka4eCTBEHHAsl PEAKLHsI C HOIOM).

OKCHEpUMEHTAJIbHBIE METOAbl HM3yYEHHs BEIIECTB W HMX MPEBPALLCHUN:
MIPOBE/ICHNE, HAOMIOACHUE M OIMCAHHME JIEMOHCTPAI[MOHHBIX OIIBITOB: TOPEHHE
CIUPTOB, KaY€CTBEHHBIE PEAKIUU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE 3TaHOJIA
okcugoMm wmeau(Il)), mMHOroaroMHbBIX CHUPTOB (B3aUMOACKHCTBHE TJHIIEPUHA C



ruapokcuaoM meau(1l)), anpaernnaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u runpoxcumpom wmemau(ll), B3aumonelcTBHE Kpaxmalia € HOAOM),
IPOBEJICHUE TPAKTUYECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHble 3amaum.

Bbruncnenuss mo ypaBHEHUIO XMMHMYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NMPOAYKTa PEaKLUUU IO HW3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIM MPOAYKTOB PEAKIIUH).

A3zoTconepxaliyue OpraHnyecKue COeTMHEHU .

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHndeckue coenuHeHus. Gusndeckue u
XUMHUYECKHAE CBOMCTBA aMUHOKHCIOT (Ha HpuUMepe KuuuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTumapl.

benku kak mnpuUpogHBIE BBICOKOMOJIEKYISIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa O€IKOB. XMMUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATypalusl, KaUeCTBEHHbIE pEaKIIMU Ha OEJIKH.

DKCHepUMEHTAIbHbIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPAICHUI:
HaOJII0/IEHUE U ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB: J€HATypauus OENKOB IpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMosIeKyIsIpHbIE COeIUHEHH S

OCHOBHBIE IOHATUS XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3ALMH, CPEIHSAA MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHHA —
NOJIMMEPHU3aLHsl U ITOJIMKOHEHC AL

OKCHepUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIECTB U UX MPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 0Opa3liaMH IPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMacc,
Kay4YyKOB.

MexnpeamMeTHbIe CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBA3EH NPHU U3YUEHUU OPraHUYEeCKOW XMMUU B

10  kmacce  OCylIECTBISIETCS ~ 4epe3  HUCIIOJIIb30BaHUME  Kak  OOmIMX
€CTECTBEHHOHAYUYHbIX MOHSATHUM, TaK U TOHITHH, SBISIIOIIUXCS CUCTEMHBIMH IS
OTJIEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO0mire ecTeCTBEHHO-HAYYHbIC MOHSTUS: SIBICHUE, HAyUYHbIA (akT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiacCU(UKalUs, MEPUOIUYHOCTb, HAOIIO/ICHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusuka: Marepusi, DSHEpPrus, Macca, aroM, DJEKTPOH, MOJIEKya,
SHEPreTUYECKUM ypOBEHb, BEIECTBO, TeEJIO, OOBEM, arperarHoe COCTOSHHE
BelleCTBa, (GU3UYECKUE BETUYUHBI U €MHUIBI UX U3MEPEHHUS.



buonorus: knerka, opranusM, Ouocdepa, oOMEH BEIECTB B OpraHU3ME,
doTocuHTE3, OHMONOTHMYECKH aKTUBHBIE BemecTBa (OCNKH, YIIEBOMBI, >KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpalsibl, TOPHBIE TIOPOIBI, MOJE3HBIE HMCKOMAeMbIEe, TOILTHUBO,
PECYpPCHI.

TexHonmorus: mHUIEBbIE TMPOAYKThI, OCHOBBI PAIMOHAIBLHOTO IHTAHUS,
MOIOIINE CPEJICTBA, JEKAPCTBEHHBIE M KOCMETUYECKHE IpernapaThl, MaTepHAIIbl U3
MCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0CHOBBI XMMUH

XuMHU4eCKuil 371eMeHT. ATOM. SI1po aroma, H30TOIbI. DNEKTPOHHASI 000JI0UKA.
DHepreTUuecKre ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- DJIEMEHTHI.
Oco0OeHHOCTH pacnpefesieHHs] JIEKTPOHOB MO OpOUTANsIM B aromMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYypaLUsl aTOMOB.

[lepnonnueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKUX dIIEMEHTOB /1.
N. MenpeneeBa. CpA3bp NEPUOAUYECKOTO 3akoHa W lleprnogmyeckoll CHCTEMBI
xuMuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XUMHYECKHX DJIIEMEHTOB W
00pa3yeMbIX UMU ITPOCTHIX U CJIOKHBIX BELIECTB IO IPyIIaM U IeproaM. 3HaUYCHHUE
[IEPUOINYECKOIO 3aKOHA B PA3BUTUU HAYKH.

Crpoenne BemecTBa. XHMHMYECKas CBs3b. BuAbl XMMHUYECKOH CBS3H
(KOBaJICHTHAsi HEMNOJSIpHAsl M MOJIsApHasi, MOHHAs, MeTajuiMueckas). MexaHu3Mbl
oOpa3oBaHUs KOBaJIEHTHOMN XUMHUYECKON CBS3U (oOMeHHBI U
JIOHOPHOAKIICIITOPHBIN ). Bonoponnas CBSI3b. BaneHTHOCT®.
OnexkTpooTpuIaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHBI: KAaTHOHBI M AHWOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. THUIBl KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT THUIA KPUCTALINYECKON PEIIETKH.

Ilonatne o aucnepcHbIX cucrteMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10515 BEIEeCTBa B pacTBOpE.

Knaccudukanus HEOPIraHUYECKUX COCIMHECHUM. Homenxkinarypa
HEOPraHMYECKNX BelIeCTB. [eHeTnueckas CBA3b HEOPraHWYECKUX BEILIECTB,
NPUHAJIEKAIIMX K Pa3JIMYHBIM KIIaccaM.



Xumuueckass — peakiusa.  Knaccudukanuss — XUMHUYECKMX — peakiuil B
HEOPraHMYECKOM M OpPraHUYeCKOW XUMHH. 3aKOH COXPaHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUHU MPU XUMHUYECKUX PEaAKIUIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT PasIMYHbIX (akTopoB. OOpaTtumMblie
peakuuu. XHUMHUYECKOe paBHOBecHe. DaKTOpbl, BIHSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekrponuTrdeckas aucconnanus. CUabHbIC U clla0dble AMeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaabHas, EeTOUYHAs.

OKuUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

OKCIEpPUMEHTAIbHBIE METOJbl M3YYEHUs] BEIIECTB M HX MPEBPaALCHUI:
neMoHcTpanus tadnui «llepuoanueckast cuctema XxumMudeckux snemeHToB [, U.
MeHieneeBay, u3ydeHHUE MoJEIeH KPUCTAIUIMYECKUX PEHIETOK, HaOMIoJeHUE U
OMKCAaHUE JIEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCUIA
BOZIOPOJIa B IPUCYTCTBUHU KaTaJIn3aTOpa, ONPEIEIEHUE CPEbl PACTBOPOB BELIECTB C
MOMOII[BI0 YHUBEPCATBHOTO UHJMKATOPA, PEAKI[MH HOHHOTO OOMEHa), MPOBEACHHE
paKTHYeCKON paboThl «BrusHue pa3zandHbX (HaKTOPOB HA CKOPOCTh XMMHUYECKOU
peakuum.

Pacuérnbie 3anaun.

Pacu€éTtei 10 ypaBHEHHSAM XMMHYECKHMX pPEAKUWH, B TOM YHCIE
TEPMOXUMHUUYECKHUE PACUYETHI, PACUETHI C UCIIOIB30BAHUEM MMOHITUSA «MACCOBAsI N0
BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramner.  [lonoxxenue HemeraiuioB B Ilepuoguueckoil  cucreme
xumuueckux sneMmentoB [[. M. MenpeneeBa 1 OCOOCHHOCTH CTPOEHHSI aTOMOB.
®du3nyecKkre CBOWCTBA HEMETAIOB. AJUIOTPOMNHUS HEMETAUIOB (Ha MpuUMepe
KHCJI0po/a, cepsl, hocdopa u yrnepoaa).

XUMHUYECKHE CBOMCTBA Ba)XHEWIMX HEMETAJJIOB (TajlOT€HOB, CEphI, a30Ta,
dochopa, ymiepoma W KpeMHHs) M HUX  COCAMHEHUUM  (OKCHJIOB,
KHUCJIOPOJICOICPIKAIIUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUN ).

[IpyuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Merannel. [lonoxenune meramnoB B Ileprogndeckoil cUCTEME XUMHYECKHX
anementoB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOCHHMS DJIEKTPOHHBIX 000JI0UYEK
aromoB MeTaiuioB. O0mue pusndyeckne cBoiicTBa MeTaIoB. CIUIaBbl METAIIJIOB.
DNEKTPOXUMUYECKUH Psifl HAPSIKEHUN METaJIOB.

XUMHUYECKUE CBONCTBA BAXXHEHIIMX METAJIOB (HATPUM, Kaduil, KaJbIIUM,
MarHui, aJlOMUHUM, ITUHK, XPOM, JKeJie30, MEJIb) U UX COCMHEHHUI.

OO0mue cnocoObl noiaydeHus MeTawioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHUKE.



ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHUs] BEIIECTB M WX MPEBpaALICHUI:
U3y4YeHUE KOJUICKIIUU «MeTajuibl U CIUIaBbl», 0Opa3I0OB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aj]a4, HaOJMIOIEHUEe W OMHCAHHUE JEMOHCTPAIIUOHHBIX H
J1a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THJIPOKCHJIA AIFOMUHHUS C pacTBOpaMu
KHUCJIOT U IEJIOYEN, KaueCTBEHHBIE PEAKIIUM HA KATUOHBI METAJIJIOB).

Pacuérnsbie 3amaun.

Pacuérel maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OTHO
W3 BEIIECTB UMEET MPUMECH.

XumMus 4 )KU3Hb

Ponp xumMum B oOecrie4eHHUH SKOJIOTHMYECKOM, YHEPreTUUECKOM M IMHIIEBOU
0€30macHOCTH, Pa3BUTUU METUIMHBLI. [lOHATHE O HAyYHBIX METOIAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenust 06 OOMIMX HAYYHBIX MPUHIIMIIAX MPOMBIILICHHOTO MOTYYEHUS
BOKHEHMIIINX BEILIECTB.

UenoBek B MHpPE BEUIECTB W MATEPUATIOB: BAXKHEUINHNE CTPOUTEIbHBIC
MaTrepualibl, KOHCTPYKIIMOHHBIE MAaTEPUalbl, KPACKHU, CTEKIIO, KEpaMHUKa, MaTEPHAJIbI
JUTSI DJIEKTPOHUKHU, HAaHOMaTepHasibl, OPraHMYECKUE U MUHEPaIbHbIE yI0OpEHUS.

XuMHUA W 370pOBbE YEIOBEKA: MpaBUJia HCIOJb30BAHUS JIEKAPCTBEHHBIX
nmpenaparoB, IpaBujia 0€30MacHOTO HCIIOIb30BaHMS MPENapaToB OLITOBOM XUMHUU B
MTOBCEAHEBHOM KU3HHU.

MexnpeameTHbIE CBA3H.

Peanuzammst  MEXNpeaIMETHBIX  CBsi3ed TMPU  M3YYCHUH  OOMIeH |
HEOpPraHnveckoil xumuu B 11 Kjacce OCylIECTBISIETCS YEpE3 UCIOIb30BAHUE KaAK
OOIMX €CTECTBEHHO-HAYYHBIX MIOHATUM, TAK U TIOHSITHM, SIBJISIOMUXCS CUCTEMHBIMU
JUISL OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'0 [IUKIIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIC TOHSTHS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccu(ukanus, TMEePUOIUYHOCTh, HaAONIOCHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: Marepusi, SHEPTUsi, Macca, aToM, ICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PAJMOAKTUBHOCTb, MOJIEKYJIa, YHEPIETUUECKUN YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoO€ COCTOSHHE BelIecTBa, (M3MYECKHE BEIIMUYUHBI U €IUHMIIBI UX
U3MEPEHUSI, CKOPOCT.

buonorusi:  kjeTka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OPraHU3Me.

['eorpadusi: MuHEepasbl, TOPHBIC MOPOABI, TOJIE3HBIC WCKOMAeMbI€, TOTUIMBO,

pECYypCHI.



TexHoJIorusA: XUMHYECKas IMPOMBIIIJNICHHOCTDb, MCTAJLIYprus, IpOU3BOACTBO
CTPOUTCIIbHBIX MAarcpualios, CEJIbCKOXO31MCTBEHHOE IMPOU3BOACTBO, IIHIICBAA
ITPOMBIIIJICHHOCTD, q)apMaHeBTI/I‘IGCKaH IMPOMBIIIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKUX IIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKOMOHHBIX MATCPUAJIOB,
QJICKTPOHHAA IMIPOMBIIIINICHHOCT, HAHOTCXHOJIOT'NH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMEI 110 XUMHWHN HA FA30BOM YPOBHE CPEJIHEI'O
OBIIEI'O OGPA3OBAHUA

JINYHOCTHBIE PE3VYJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OOYYaIOMUMHUCS TPOTPAMM CPETHETO OOIIero
oOpa3oBaHus (JTMYHOCTHBIM, METANPEAMETHBIM W TPEIMETHBIM). HaydHo-meToaudeckold OCHOBOW I pa3pabOTKH
IJIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMM CPEAHETO OOIIer0 oOpa30BaHUS SIBISIETCS CHCTEMHO-ICSATEIHbHOCTHBIN
MTOJIXO/I.

B cooTBeTCcTBUY C CUCTEMHO-/IESITEILHOCTHBIM MOJIXOJIOM B CTPYKTYPE JTMYHOCTHBIX PE3YJIETaTOB OCBOCHMUSI IIPEIMETa
«XuMHS» HA YPOBHE CPEAHETO O0IIero 00pa3oBaHusl BbIJCIECHBI CIEIYIOUIUE COCTABISIONIUE:

0CO3HaHHE 00YUYaIOIIUMUCS POCCUICKON IpaXJIaHCKON UIEHTUYHOCTH — TOTOBHOCTHU K CaMOPa3BUTHIO,

CaMOCTOSATEIILHOCTH U CaMOOIIPEICTICHUI0; HAINYNE MOTHUBAIMK K OOYUYEHUIO; IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX
yOEXKIEHUH JTMYHOCTH HA OCHOBE KJTFOUEBBIX IIEHHOCTEH M HCTOPUIECKUX

Tpaaunuii 6a30BOM HAyKW XWMHH, TOTOBHOCTHh W CIIOCOOHOCThH OOYYarOmUXCs PYKOBOJCTBOBATHCS B CBOCH NEATEIHLHOCTH

LIEHHOCTHO-CMBICJIOBBIMU
YCTAHOBKaMHU, MPUCYIIIUMHU 1IETIOCTHON CUCTEME XUMHUUYECKOTO 00pa30BaHusl; HaJIU4YHE MIPAaBOCO3HAHUS DKOJIOTHUYECKON

KyJBTYPBI U CIIOCOOHOCTH CTABUTD 11€JIM U CTPOUTD KU3HEHHBIEC TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeAMeTa «XUMHUS» JOCTUTAlOTCS B €IUHCTBE y4eOHON M BOCHHUTATEIbHOMN
JESITENIbHOCTH B COOTBETCTBHUU C TYMAHUCTHUYECKHUMH, COIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMU U
ujceaaMi POCCHUUCKOTO TPaXKJAHCKOTO OOIIECTBA, NPUHATHIMU B OOIIECTBE HOPMAMH U TPaBUIAMHU TOBEICHUS,
CIIOCOOCTBYIOIIUMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS TUYHOCTU 00yJarOIINXCS.

JIM9HOCTHBIE PEe3yNbTaThl OCBOCHHS MpEeaMeTa «XUMUS» OTPaXaroT C(HOPMUPOBAHHOCTH OMBITA MO3HABATEIHLHON U
MPAKTUIECKON JIEATETLHOCTH O0YUAIOMUXCSI TI0 PeaTN3alliy MMPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOr0 BOCIIUTAHUS:



OCO3HaHHUA 00YUaIOLMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U IPAaBOMOPAIKY;
IIPEICTABJICHUS O COLMAIIBHBIX HOPMAaX U NPAaBUJIAX MEKINYHOCTHBIX OTHOIIEHUMN B KOJUIEKTUBE; TOTOBHOCTHU K
COBMECTHOM TBOPUYECKOW JIESATENILHOCTH MPHU CO3/IaHUU YUEOHBIX MTPOEKTOB, PEIICHUH YUEOHBIX U

[O3HaBaTEIbHBIX 3334, BBIIOJIHEHUM XUMHUYECKHUX 3KCIIEPUMEHTOB; CHOCOOHOCTHM NOHHMMAaThb U NMPUHUMATh MOTHBBI,

HaMEpEHMs], JIOTUKY U apTyMEHTHI JPYIUX PU aHAIU3€ Pa3IM4YHbIX
BUJIOB YUEOHOU JNEATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY M Hay4YHOMY HACJIEAMI0 OTEYECTBEHHOM XMMHUH; YBAXXEHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTHUUECKOTO NMPUMEHEHHsS] XMMHH, OCO3HAHUSl TOTO, YTO JOCTUXKEHHUS HAyKUd €CTh
pe3yJIbTar AJIUTENbHBIX HaOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAJIbHBIX MOUCKOB, MOCTOSHHOTO Tpylda Y4Y€HBIX U
IPAaKTUKOB; MHTEpECa U MO3HABATEIbHBIX MOTHBOB B [TOJIyYE€HUHU U MOCIIEAYIOIIEM aHaau3€e HH(OpMaLUU O IEPEJOBIX
JNOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHON XUMUH; 3)

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBCHHOT'O CO3HAHMSA, OTUICCKOIO IMOBCACHUS CIIOCOOHOCTH OIICHMBATb CUTYyallMH, CBsA3AHHBIC C XUMHWYCCKUMU
SBJICHUSAMU, U IIPUHUMATb OCO3HAHHBIC PCIICHMA,

OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MTOBEJCHUE U MOCTYIIKH CBOUX
TOBAapUUIEH C MO3UIIMI HPABCTBEHHBIX U IMPABOBBIX HOPM
U OCO3HaHUE MOCJEACTBUN 3THX MOCTYHKOB; 4)
(popMupoBanus KyJbTYpPHbI 310POBbS:
MOHUMAaHUS IIEHHOCTEHN 370POBOTO U O€301acHOTO 00pa3a KU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIICHUS K
coOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO; COONIONIEHUS MPAaBUII OE30MaCHOTO 00OpaIlieHus C BEIIECTBAMU B
OBITY, TTOBCETHEBHOM KM3HU U B TPYIOBOU
NEeSATETbHOCTH; MMOHUMAHMS IEHHOCTH MPABWI MHAUBUYAIBHOTO U KOJUIEKTUBHOTO O€30MACHOIO MOBEJICHUS B CUTYyAIlUsX,
YIPOXKAIOIMIKMX 3J0POBbI0 W KU3HUA JIIOJEH;  OCO3HAHHUS MOCHEACTBUM WM HEMPUATUS BPEIHBIX IPUBBIUEK
(ynotpeOieHus ajKoroJisi, HAPKOTUKOB, KypeHHs ); 5) TPyA0BOIr0 BOCIIMTAHUSA:
KOMMYHUKATHBHOW KOMIIETEHTHOCTH B YU4EOHO-UCCIEI0BATEIbCKON IEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOMH,



TBOPUYECKOW U JPYIUX BUAAX AEATEIBHOCTH; YCTAHOBKU Ha AKTUBHOE YYaCTHE B PEILICHUU IPAKTUYECKUX 3a7a4 COL[MAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOETO
KJIacca, MIKOJIbI); MHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPOQeCcCHil pa3InyHOro poaa, B TOM YKCJIe HA OCHOBE MPUMEHEHUS
IIPEAMETHBIX 3HAHUM 110 XMMHH; YBAXKEHUS K TPYLY, JIIOAAM TPyAA U pe3yabTaraM TPYAOBOU AESATEIBHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MHIMBUIyaJIbHOW TPAa€KTOpHUH 00pa3oBaHus, Oyayuieil npodeccuu 1 peanu3auu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JJUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEM
00I1IeCTBA;
6) 3K0JIOrM4Y€eCKOro BOCIIUTAHUSA
AKOJIOTUYECKH 11€JeCO00pa3HOro OTHOILIEHUSI K MNPHUPOJAE, KaK MCTOYHHUKY CYIIECTBOBAHMSI XU3HM Ha 3eMIe;
NOHUMAaHUS T00aNIBHOTO XapaKTepa SKOJOTUUECKUX MPoOIeM, BIUSHUS IKOHOMUUECKUX TIPOLIECCOB HAa COCTOSIHHE
IPUPOAHOM U COLMAIBHOM CPeJIbl; 0CO3HAHUS HEOOXOAMMOCTH UCIIOIB30BaHUS JOCTHKEHUN XUMHUH JUIsI PELIEHUS BOIIPOCOB
palMOHAIBHOTO
IIPUPOOIIOIB30BAaHNS; AKTUBHOTO HENPUATUS ACUCTBUN, NMPUHOCAIIMX BpEN OKPYXKAIOLIEW IPUPOIHOU Cpelne, YMEHMS
IIPOTHO3UPOBATH
HeOIaronpusTHbIE SKOJOTUUECKUE MOCIEACTBHS MIPEIPUHUMAEMBIX JEHCTBUIM M MPEOTBpallaTh UX; HAJIUYHS Pa3BUTOIO
HKOJIOTMYECKOTO MBILIUIEHUS, SKOJIOTUYECKOW KYJIBTYPBI, OIBITA AEATEIBHOCTH JKOJIOTMYECKOM HAIpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEIbHOM, KOMMYHHKAaTHBHOM M COLMATIbHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHUSI AKTUBHO
MPOTHUBOCTOSITH UJICOJIOTUU XeMO(POOUH; 7) HEHHOCTH HAYYHOT0 O3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U OOLIECTBEHHOMN
MPaKTUKHA; TOHUMAaHUS CEUU(PUKA XUMUU KaK HAyKW, OCO3HAHUA €€ pPoiu B (POPMUPOBAHUU PALIMOHATIBHOTO HAYYHOIO
MBIIUIEHUS, CO3AAHUM LIEJTOCTHOTO MPEACTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IMHCTBE MPUPOAbI M YEJIOBEKa, B
MO3HAHWUU MPUPOAHBIX 3aKOHOMEPHOCTEN M pelIEHUU POo0JIeM COXpaHEHHUs MPUPOJHOTO PAaBHOBECHS;
yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUU JUIS COBPEMEHHOM LMBWIM3aUUU: B €€ TyMaHUCTHYECKOU
HApPABJICHHOCTH M BaXHOW pPOJIM B CO3JaHUM HOBOM 0a3bl MarepuaibHOW KyJIbTYphl, PEIICHUH INOOANbHBIX MpoOIemM
YCTOMYMBOIO pa3BUTHUS YEIOBEYECTBA — CIPHEBOM, JHEPTETUUECKOM, MUIIEBON U IKOJIOTUYECKOM O€3011aCHOCTH, B pa3BUTUHU
MEIUIMHBI, O0ECIIEUEHUHN YCIOBUH YCIIEUIHOTO TPyJda U IKOJIOTMYECKH KOM(OPTHOHN KHU3HM Ka)XJOro ujeHa OoOLIecTBa;



€CTEeCTBEHHO-HAY4YHON IPaMOTHOCTHU: TOHUMAHUS CYyIIIHOCTH METOAOB IMO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJB30BaTh MOTy4daeMble 3HAHMS /s aHaiu3a U OOBSICHEHHs SBICHUHM OKpYXalollero Mupa u
MIPOUCXOJSIINX B HEM U3MEHEHUI, yMEHUS JeJiaTh 000CHOBAaHHBIE 3aKIIOUEHUSI HA OCHOBE HAyYHBIX (PaKTOB U UMEIOLITUXCS
JAHHBIX C LIEJBIO MOMyYEHHUsI JOCTOBEPHBIX BBHIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMUUECKUE 3HAHUS
IUISL pelieHust IpoOJeM B peabHbIX )KU3HEHHBIX
CUTYyaIUsIX; HHTEpeCca K MO3HAHUIO M UCCIIEIOBATEIbCKON JIEATEILHOCTH; TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYUYEHUIO HOBBIX
3HAHUU 10 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH; HWHTEpeca K 0COOEHHOCTSIM
TpyJa B pa3Iu4HbIX cepax nmpodeccruoHanbHON AESITETbHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeranpeamMeTHbie pe3yiabTaTbl OCBOCHUSI YU4EOHOT0 MpeAMeTa « XUMHUS» Ha YPOBHE CPEHEro oOIIero oopa3zoBaHUs
BKJIFOYAIOT:

3HaUYMMble JUIsi  (DOPMHUPOBAHHMS MHUPOBO33PEHUS  OOYyYAIOIIUXCS  MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHHIE)
oOllleHayYHbIC TOHATHUS, OTpaXKaloIIHe IEIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHeHU(PUKYy METOIOB IO3HAHMS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, DHEPrus, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (akxT,
IMPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIEA0BaHUE, HAOIIOIEHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUe);
yHUBEpCaJIbHbIE YueOHbIe JeHCTBUSI (MT03HABATEIbHbIC, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00CCIIEUNBAIOIIIE
dbopmupoBanue GyHKIUOHATBHON IPaMOTHOCTH M COIIMATIbHOM KOMIETEHIIMN 00YyYarOIIUXCA; CIIOCOOHOCTh 00YYaIOIIUXCs

UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U
yHUBEpCalbHbIC YUeOHbIE ACHCTBUS B TO3HABATEIILHOM U COIMATBLHOM MPAKTUKE.

MeranpenMeTHble  pe3yabTaThl  OTPAXKAIOT  OBJIAJICHWE  YHUBEPCAIbHBIMH  yUY€OHBIMH  TI03HABATEIHHBIMH,
KOMMYHHUKATUBHBIMHU U PETYJISITUBHBIMU JIEHCTBUSIMH.

OBJaieHne YHMBEPCAIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMY IeHCTBUSIMU:

1) 6a3oBble JJOrHYecCKHUe e CTBHSI:



CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyaIU3UPOBATh MPOOIeMy, BCECTOPOHHE €€ pacCMaTpUBaTh; OMPEAEIAThH LETH
NEATEIBHOCTH, 3a7aBast MapamMeTPbl U KPUTEPUU UX TOCTHKEHHS, COOTHOCHUTD PE3YyJIbTaThl

NEATEIBHOCTH C IOCTABJICHHBIMU LEJISMM; MCIIOJIB30BaTh IIPU OCBOCHHWM 3HAHWW NMPUEMBI JOTMYECKOTO MBINUICHUS —
BBIJIEJIATH XapaKTEPHbIE IPU3HAKY ITOHATHN

U YCTaHABJIWBAaTh WX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS 1Jis OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUH; BBIOMpATh OCHOBAHMUS U KPUTEPUHU JJIs KiacCH(HKAIUM BEIIECTB M XUMHYECKUX PEaKIMi; YyCTaHaBIWBATh
PUYMHHO-CJICICTBEHHBIE CBS3M MEXY H3y4aeMbIMU SIBJICHUSIMHU; CTPOMTH JIOTMUECKUE PACCYXKJEHUS (MHIYyKTUBHBIC,
JeTYKTUBHBIE, TI0 aHAJIOTHUH ), BBISBIIATH 3aKOHOMEPHOCTHU U

IPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYITUPOBATH BBIBOJIBI M 3aKIIOUEHUS; IPUMEHSThH B IIPOIIECcCe MO3HAHUS,
UCIIOJIb3yEeMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJICIbHBIC MPECTABICHUS — XUMUUECKUI
3HaK (CHMBOJ) OJJIEMEHTa, XUMHYeckas (opMmyla, YpaBHCHHE XHUMHUYECKOW pPEaKIUh — TPU PEIIeHUH Y4eOHBIX
MO3HABATEJIbHBIX M MPAaKTUYECKUX 3a]1a4, MPUMEHSITh Ha3BaHHbBIC MOJCIIbHbBIC MPEICTABICHUS JJIsI BBISIBIICHUS XapaKTEPHBIX
MMPU3HAKOB U3y4Ya€MbIX BEHIECTB U XUMUYECKUX PEAKIIHM.

2) 6a3oBbIe UccJIeI0BATEILCKHE N1eiCTBUS:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEMIECTB M XUMHUYECKUX PeaKiuii; GOpMyIHpoBaTh M U 3a/1a9H
WCCIIEIOBAHUS, UCTIOB30BaTh MOCTABIEHHBIE U CAMOCTOATENIBHO CPOPMYIMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS M OCHOBBI NI (POPMHUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABMUILHOCTU BBICKA3BIBAEMBIX CYXKJICHHI; BIAJCTh
HaBbIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEICHUS YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJIIO/IaTh 32 XOJ0M IPOIlecca, CAaMOCTOSATEIBHO MTPOTHO3UPOBATh €ro Pe3yJbTat, PopMylInpoBaTh 000OIIECHUS U BBIBOJIBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHUS, COCTABIISTH 0OOCHOBAHHBIN OTYET O MPOJCIaHHON padoTe;

pruoOpeTaTh OMBIT YUSHUYECKON MCCIIEI0BATEIbCKON U MMPOEKTHOU JIeATEIbHOCTH, MPOSBIISITH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEIBLHOMY IMOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]a4, TPUMEHEHHUIO PA3JIUYHBIX METOJIOB
MO3HAHUSI.

3) pabdora ¢ uHpopmManmei:

OpPUEHTHPOBATHCS B PAa3JIMYHBIX UCTOYHUKAX MH(OPMALMH (HayYHO-TIOMYJISIpHAs JTUTEPATYpa XUMUYECKOTO



COJIEp>KaHMsl, CIPABOYHBIE TOCOOMs, pecypchl VHTepHeTa), aHAMM3UPOBaTh WH(MOPMAIMIO PA3IUYHBIX BUAOB U (Hopm

MIPE/ICTABIICHNS, KPUTHYECKHA OIICHWBATh €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHMBOCTH;,  (DOPMYIHMpPOBATH 3ampoChl U

MIPUMEHSTH PA3ITUIHBIC METOJIBI MPU TTOUCKE M 0TOOpE HHPOpMAIUU, HEOOXOMUMOMN IS

BBITIOJIHEHUS Y4YE€OHBIX 3aJa4 ONPEACIEHHOIO THUIA; mpuoOpeTarh OMBIT HWCIONB30BAHUS HWH(POPMAITHOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUWA W PA3JIMYHBIX IOUCKOBBIX

CUCTEM; CaMOCTOSATEIHHO BEIOMPATh ONMTUMATILHYIO (OPMY TIPEACTABICHUS HH(OPMAIUH (CXeMBbI, TpayKH, THarpaMMBI,
TaOUIIBI, PUCYHKH U IPYTHE); UCTIOIH30BaTh HAYYHBIN A3bIK B KAY€CTBE CPEACTBA IPU padoTe ¢ XUMUIECKON HH(POpMaIIHe:

IPUMEHSTH
MEXKIpeaIMeTHbIe ((pU3ndyeckue W MareMaThyecKue) 3HaKh W CHUMBOJBI, (opmynbl, aO0peBHATyphl, HOMEHKIATYDPY;

UCIIOJIb30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CHMBOJIMUECKUE CPENICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1eHCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI B XOJI¢ AWAJIOTa W/WIA TUCKYCCUH, BHICKA3bIBATh UICH,
(GbopMyTUPOBaTh CBOW TPEIJIOKEHUS OTHOCHUTEIHHO BBIMOTHEHHUS TPEIIOKEHHOW 3aJa4M; BBICTYIIATh C Tpe3eHTaIuei
PE3YNIBTAaTOB IMO3HABATEIBLHON NEATeTLHOCTH, TMOJYYCHHBIX CAMOCTOSATEIBLHO WIIM COBMECTHO CO CBEPCTHHKAMHU TIPH
BBITIOJTHEHUH XUMHUYECKOTO DKCIEPUMEHTA, IMPAKTUYSCKON pPabOThI 1O HCCIICIOBAHUIO CBOWCTB H3y4YacMbIX BEICCTB,
peanm3anyu y4eOHOro TpoekTa W (HOPMYITUPOBaTh BHIBOABI 10 pe3yJbTaraM MPOBEAEHHBIX HCCICIOBAHUA ITyTEM
COTJIAaCOBAHMS MO3UIUH B X07€ 00CYKICHHSI 1 0OMEHA MHEHHUSIMHU.

OBiajieHue YHUBEPCAJbHBIMHU PEryJIATHBHBIMH 1eHCTBUSIMHM:

CaMOCTOSITEIILHO TUTAHUPOBATh U OCYIIECTBIIATH CBOIO TIO3HABATEIILHYIO JIESTEIILHOCTD, ONpeNesisa e€ e 1 3a1a4H,
KOHTPOJIMPOBATh W TO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpeIaracMblii alrOpUTM JEHCTBUN TIPH BBITTOJTHECHUH
y4eOHBIX U HCCIIEIOBATEIhCKUX 3a]1ad, BEIOUpaTh Harboee 3pPeKTHBHBIN CITOCO0 X PEIICHUS C YIETOM ITOTYICHHS HOBBIX
3HAHHM O BEIIECTBAX U XUMUYECKUX PEAKIIUAX; OCYIECTBISATH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CAMOOIICHKH.

INPEAMETHBIE PE3YJ/IBTATBI



10 KJIACC

[IpenmeTHbIe pe3ynbraTel OCBOEHUs Kypca « OpraHndecKas XUMHUsD OTPaXKaroT:

c(hOopMUPOBAHHOCTh MPEJCTABICHUNH O XMMHYECKON COCTaBIISIONIEH €CTECTBCHHO-HAYYHON KapTHHBI MHUpa, POJIHU
XUMUU B TO3HAHWUM SIBIICHHM TIPUPOJLI, B (POPMUPOBAHMHM MBIIUICHUS M KYJIBTypbl JUYHOCTH, €€ (DYyHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOIUMOM Il pelieHHs] MPAKTHUECKUX 3a7ad M AKOJOTHYSCKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO M PUPOTHOM CpeJie; BIaJeHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATraloIINe MOHATHS
(XMMHYECKHIM 3JEMEHT, aToM, OJJICKTPOHHAas 000J0YKa aToMa, MOJICKYyJa, BaJCHTHOCTb, OJIJICKTPOOTPHUIIATEIHLHOCTD,
XUMHUYECKasi CBsI3b, CTPYKTypHasi dopMmyia (pa3BEpHyTast M COKpamEHHAsI), MOJb, MOJIIpHAs Macca, MOJISIPHBIH 00BEM,
YIJIEPOAHBIN CKeneT, (yHKIMOHANbHAA TPyIlNa, paauKan, W30MEpHUsl, HU30MEpbl, TOMOJOTUYECKUU psifl, TOMOJIOTH,
YIJIEBOIOPO/IbI, KUCIOPO/I U @30TCOICPHKAIIME COSAUHEHN S, MOHOMED, OJUMED, CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJISIPHBIC
COEMHEHUS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUsI opraHuyeckux BemecTB A. M. byTiiepoBa, 3ak0OH COXpaHEHUsI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIXKAIINE B OCHOBE MOHUMAHUS
MPUYUHHOCTA U CUCTEMHOCTH XUMHUUYECKUX SIBIICHUM, (DAKTOIOTMYECKHUE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYYCHUU U
0€30IMMacCHOM HCMOJB30BAaHUN BAKHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U MPAKTUUECKOM JIEITEIIbHOCTH 4YEJIOBEKA;
c(hopMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAaHABIMBATh UX B3aUMOCBS3b, UCTIOJIb30BaTh
COOTBETCTBYIOIIIME TOHATUS TPH OMHUCAHWM COCTaBa, CTPOEHUS U TMPEBPAIICHUH OPraHUYEeCKUX COCTUHCHHII;
c(hopMUPOBAHHOCTh YMEHUM HMCIOJBb30BaTh XMMHUYECKYIO CUMBOJIMKY JJISI COCTaBIEHUSI MOJEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaEHHON) GOpMYJI OPraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM, N3TOTABIMBATh MOCIIH
MOJIEKYJI OPTraHMYE€CKHUX BEIIECTB JUISl MJUTIOCTPAIIUN UX XUMHYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUS; C(HOPMUPOBAHHOCTH
YMEHUW YCTaHABJIMBATh MPUHAIIEKHOCTh M3YYCHHBIX OPraHMYECKHX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K
omnpenea€HHOMY  KJIAcCY/TpymIie  COCAMHCHHWH  (YIIIEBOIOPOABI, KHUCIOPOA W a30TCOASp)KaIllue  COCIUHCHMS,
BBICOKOMOJICKYJISIDHBIE COEIMHEHMs), JaBaThb WM Has3BaHusi Mo cucteMaruueckoil HomeHkiarype (IUPAC), a Ttakxke
MIPUBOJIUTh TPUBHAJIbHBIE Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIMICH, alleTUICH, dTUICHIJIUKOIb,
rurepud, (GeHon, Qopmanbaerui, aneTanbAeTHi, MypaBbHHAS KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCJIOTA,



CTeapuHOBAas KUCJIOTA, TNII0K03a, (PyKTO3a, Kpaxmall, HeJUIi0103a, IUIHH); COPMUPOBAHHOCTh YMEHUS ONPEAESATh BUABI

XUMHUYECKOW CBSI3U B OPTaHUYECKHUX COEAMHEHUAX (OIMHAPHBIE U

KpaTHbI€); CPOPMUPOBAHHOCTh YMEHHUS IPUMEHSATH IOJIOKEHHS TEOPUH CTPOEHUS OpraHndeckux Beniects A. M. bytneposa
U1

OOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHMs; 3aKOH COXPAHEHUS MacChl BEILECTB;
c(hOopMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAaB, CTPOEHUE, (PU3NUECKUE U XMMUYECKHUE CBOMCTBA TUITMYHBIX

NpeJCTaBUTENEH pa3IMUHbIX KIIACCOB OPraHUYECKUX BEIICCTB (METaH, 3TaH, 3TUJICH, TIPONIIICH, alleTWiIeH, OyraaueH-1,3,
MeTwiOyTaauen-1,3, 6eH30I1, METaHOII, TAHOJI, ATHJICHITIUKOJb, IUIIEPUH, (DEHOJI, alleTallbIeTH1, MypaBbUHAS U YKCYCHAs
KHUCIIOTHI, TJIIOKO3a, KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIYy HUMU
YpaBHEHUSIMHA COOTBETCTBYIOIINX XUMHUYECKHX PEAKIU C MCIOIB30BAHHEM CTPYKTYPHBIX (opMyl; chOPMUPOBAHHOCTH
YMEHHS XapaKTePU30BaTh HCTOYHUKHU YTIIEBOJAOPOTHOTO ChIPhs (HE(Th, MPUPOAHBIN Ta3, YIOib),
CIIOCOOBI MX TIEPEPaOOTKU M MPAKTHUECKOE TPUMEHEHNE TTPOAYKTOB TIEpepabOTKH; CHOPMUPOBAHHOCTH YMEHU MTPOBOIUTH
BBIYHCIICHHSI TTI0 XUMUYECKUM yYPaBHEHHSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIIA MPOAYKTA PEAKITUN TI0
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOMHBIX BEIIECTB WJIA MPOTYKTOB PEaKIWH); CHPOPMUPOBAHHOCTH
YMEHHI BIaJeTh CHCTEMOW 3HaHUH 00 OCHOBHBIX METONAX HAyYHOTO IMO3HAHMS, UCIOJIB3YEMbIX B XUMHUU MPU U3YYCHHUH
BEIIECTB M XMMHUYCCKHUX SIBJICHUHN (HAOIIONCHNE, U3MEPEHNE, IKCIICPUMEHT, MOJCIIMPOBAHUE), UCITOIB30BAaTh CUCTCMHBIE
XUMHUYECKHAC 3HAHUS JUISI TPUHSITHS PEIICHUH B KOHKPETHBIX YXU3HCHHBIX CUTYAIIHUSAX, CBSA3AHHBIX C BEMICCTBAMU U UX
IPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COONIOMATh TMpaBWiIa TMOJB30BAHUS XHWMHUYECKOH TOCYymol u JabopaTopHBIM
o0OpylOBaHUEM, a TaKKe MpaBWiIa OOpaIIEeHUS C BEIIECTBAMA B COOTBETCTBHUH C HMHCTPYKIMSIMH IO BBIMIOJIHEHHUIO
1a00paTOPHBIX XUMHUECKHUX OMBITOB; CHOPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBITIONHATH XUMHUYECKUI AKCIICPUMEHT
(mpeBpaleHus OpraHMYEeCKUX BEIIECTB MPU HATPEBAHUH, MOJYYCHHE ITUJICHA M M3Y4YEHHE €r0 CBOMCTB, Kau€CTBEHHbBIC
pEeaKIMi OpPraHWYECKUX BEIIECTB, JIEHATypalus OENKOB MpU HArpeBaHUU, IIBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBUU C
NpaBWJIAMH TEXHUKH OE€30MaCHOCTH MpU OOpallleHHH C BEIIECTBAMH U JAOOPaTOPHBIM OOOpPYIOBaHUEM, IMPEACTABIISTH
pE3yNbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (POpMe 3ammcH ypaBHEHH COOTBETCTBYIOIIUX PEAKIM U (OpMYIUPOBATH



BBIBOABI Ha OCHOBE OJTHX pe3yJbTaToB; COOPMHUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOPMAIHIO, MOTYYaeMyIO U3 Pa3HbIX

MCTOYHHUKOB (CpeacTBa MaccoBoil uHbopmaruu, MHTepHET U Opyrux); chOpMUPOBAHHOCTh YMEHUN COOIIONATh MpaBHiIa
AKOJIOTMYECKH 1I€JIECO00PA3HOro MOBEAEHUS B OBITY U TPYIOBOM ACSITEIBHOCTH B LEJISIX COXPAHEHHUS CBOETO 310POBbS U
OKpYy>Karole MPUPOAHON Cpeibl, 0CO3HABAThH OMACHOCTh BO3/IEUCTBHS HA )KUBbIE OPTaHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHMMasi cMbica nokaszarens [IJIK, nmoscHsaTh Ha mpumepax crnocoObl YMEHbIIEHUS W NPEJOTBpPALICHUS HX
BPEIHOTO BO3JICMCTBUS HA OPTraHM3M YeJIOBEKa; /Il 00y4arOIMIMXCSl ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSTh 3HaHHUSI 00 OCHOBHBIX

JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XMMUYECKHUX SIBJIICHUM; JJIsl CICNBIX U CIA00BUIAIIMX O0yYarOMIMXCS: YMEHHUE
UCIOJIb30BaTh Pebe(PHO-TOUECUHYIO cucTeMy 0003HaueHuil JI. bpaiins 11 3anmucu XUMU4ecKux GopMyIl.

11 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca «O0I11ast 1 HeopraHudeckasi XUMHsD OTPaXKaroT:

c(hOpMHPOBAHHOCThH MPEJACTABICHUI: O XUMHUYECKOM COCTABISIONICH €CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, POIU
XUMUU B TIO3HAHUU SBJICHUA TPUPOILI, B (HOPMHUPOBAHWW MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€ (PyHKIIMOHAIHLHOMN
IrPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS TMPAKTHYECKUX 3a/1a4 M HKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U MPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIOIATAIONIME TOHATUS (XUMUYECKUN 2JIEMEHT,
aToM, HU30TOM, S-, p-, d- BJIEKTPOHHBIE OpPOMTAIM aroMOB, WMOH, MOJEKYjla, MOJb, MOJSPHBIA OO0BEM, BAJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKasl CBSI3b (KOBaJICHTHAs, MOHHAs, METAJTMYECKasi, BOJOPOAHAS),
KPUCTAJUIMYECKasd PEIIETKA, TUIIBI XUMUYECKUX PEaKIUi, pacTBOP, AIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHUYECKAS
JTUCCOIMAIINS, OKUCITUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKON PEeaKIIU, XUMUUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI
(Teopus NEKTPOIUTUUECKOM TUccoMaluu, nepuoanueckuit 3akon /. 1. Menpeneena, 3aKkOH COXpaHEHUSI MAaCChI BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUH NPU XUMHUYECKUX PEAKIHUAX ), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMUH,



MHPOBO33PEHYECKUE 3HAHMS, JICKAIIUE B OCHOBE IOHMMAaHUsA IPUYUHHOCTA U CUCTEMHOCTM XMMHUYECKHUX SIBJICHUH,
(akTONOrMUEeCKHEe CBEACHHS O CBOMCTBaX, COCTaBe, IMOJIYYEHHMHM U O€30MacCHOM HCIOJIb30BAaHUM BAKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUUECKOW NEATEIHHOCTH 4YeNOBEKa; C(HOPMUPOBAHHOCTh YMEHUH BBISBIATDH
XapaKTEPHbIE NPU3HAKU NTOHATHN, YCTAHABIUBATh UX B3AUMOCBS3b,

WCIIONB30BaTh COOTBETCTBYIOIIME TOHATHSA IIPU ONMCAHMM HEOPTraHWYECKUMX BELIECTB M MX IPEBPALLICHUM;
c(hOpMHPOBAHHOCTh YMEHUI HCIIONb30BaTh XUMUYECKYIO CHUMBOJMKY JJIsl COCTaBiI€HUS (OpMyJ BEIIECTB UM YPAaBHEHMI
XUMHUYECKUX peakuuid, cuctemarnueckyro HomeHkiarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIIbHBIX HEOPTaHUYECKUX
BeUIECTB (yrapHblii ra3, yIJIEKUCIbIHN ra3, aMMHUak, rai€Hasi u3BeCTb, HeraméHas u3BeCThb, MUTheBask COJa, MUPUT U JPYTHE);
c(hOpMHPOBAHHOCTh YMEHHUI ONpENeNsTh BAaJCHTHOCTb M CTENEHb OKUCIEHUS XUMUYECKHX SJIEMEHTOB B COEIMHEHHUSIX
Pa3IMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBAJICHTHAsI, HOHHAS, METaJUIMUECKasi, BOJIOPO/IHAS) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEeIIETKY KOHKPETHOTO BEUIECTBA (aTOMHAsl, MOJIEKYJIsIpHAsl, MOHHAs, METAJUIMYECKast ), XapaKTep Cpeibl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCAMHEHMUH; COOPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIIEKHOCTh
HEOPraHUYECKUX BEILECTB [0 UX COCTaBY K ONpPENeIEHHOMY KIIACCy/TpylIe COeUHEHUN (IIPOCThIE BEIIECTBA — METAJLJIbI U
HEMETaJUIbl, OKCUJbI, OCHOBAHUS, KUCIOTHI, aM(POTEpHbIE THIPOKCU/IBI, COJIN); CHOPMUPOBAHHOCTh YMEHUN PACKPBIBATH
CMBICJI TIeproinueckoro 3akoHa J[. M. Menaeneesa u 1eMOHCTpUPOBATH €TI0

CUCTEMAaTH3UPYIOUIYI0, OOBSCHUTENIBHYIO U MPOTHOCTUYECKYIO (YHKIMH; C(HOPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOECHHE aTOMOB XMMHUYECKHUX 31eMEHTOB 1—4 neproaos Ilepronnyueckoil CHCTEMbBI XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, UCHONb3ysd MOHATUSA «S-, pP-, d-DJIEKTPOHHBIE OPOHUTANNY, «IHEPTETUUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMUUYECKHUX AIEMEHTOB U UX COCAMHEHUN IO iepuogam u rpynmnam [leprnognueckon
CUCTEeMbI XUMHUecKuX 31emMeHToB [[. . MenneneeBa; chopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIINE
XUMHYECKNE CBOMCTBA HEOPTAHMYECKUX BEILIECTB PA3JIMYHBIX KIACCOB, IOATBEPKAATh CyIECTBOBAHUE T€HETHYECKON CBA3U
MEXKJy HEOPraHMYECKMMH BEIIECTBAMHM C IIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUi;
c(hOpMHPOBAHHOCTh YMEHHUS KIIACCU(PHUIMPOBATH XMUMHUYECKUE PEAKIUHU MO Pa3IUYHbIM MpHU3HAKaM (YHUCITy U COCTaBY
pearupyromux BEUIeCTB, TEIIOBOMY 3(P(EKTy peaklnH, U3MEHEHUIO CTEIEHEH OKHUCIEHHUS SJIEMEHTOB, OOpaTUMOCTH
pEeaKIM, Y4YacTUIO KaTralu3aropa); cHOpMHUPOBAHHOCTh YMEHUH COCTaBISATh YPAaBHEHUS pPEaKUUW Ppa3IUYHBIX THIIOB,
NOJIHBIE U COKPAILIEHHBIE YPABHEHUS



pEeaKIii HOHHOTO OOMEHa, YYUTHIBAsI YCIOBHS, MPU KOTOPHIX ATH PEAKIIMU UAYT A0 KOHIA; CHOPMUPOBAHHOCTH YMEHUU
MPOBOANTH PEAKIIUU, MOATBEPKIAONINE KAYECTBEHHBIM COCTaB Pa3UYHBIX HEOPTaHWYECKHX BEIIECTB, PACIIO3HABATH
OTIBITHBIM TIyTEM HMOHBI, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIIESCTB; CHOPMHUPOBAHHOCTh YMECHHMA
PacCKpBIBaTh CYITHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPEICTBOM
COCTaBJICHUSI AJICKTPOHHOTO OajlaHCca 3THUX pEakmuii; chPOPMUPOBAHHOCTH YMEHUN OOBACHITH 3aBHCHUMOCTH CKOPOCTH

XUMHUYECKON PEaKIMK OT Pa3INYHbIX (DAKTOPOB;
XapakTep CMEIICHUS XMMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHemIHero BosneidictBus (mpuniun Jle Illarense);
c(hOpMHPOBAHHOCTh YMEHHH XapaKTEePH30BaTh XUMHUCCKHUE MPOIECCHI, JIKAIINE B OCHOBE MPOMBIIICHHOTO TOTyYCHHUS
CEpHOM KHUCIIOTHI, aMMHaKa, a TAaKkKe CPOPMUPOBAHHOCTD MPEICTABIICHUH 00 OOIIMX HAYYHBIX MMPUHITUATIAX U IKOJIOTHICCKUX
npobIeMax XUMHUIECKOTO MTPOU3BOJICTBA; CHOPMUPOBAHHOCTh YMEHUH MPOBOAUTD BBIUYUCIICHHSI C HCIIOJIb30BAHUEM TTOHSTUS
«MaccoBasi JIOJSl BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUH Ta30B NMPU XUMUYECKUX PEAKIUIX, MACCHI BEIECTBA WIIN
00bEéMa ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe€ MM O0bEMY OJHOTO M3 yYACTBYIOIIUX B PEaKIMH BEIIECTB,
TETUIOBOTO A (eKTa peakiry Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, MPEBPAIICHHUS W COXPAaHEHUS SHEPTHUU;
c(hopMHPOBAHHOCTH YMEHHI COONIONATh IPABMIIA MOIH30BAHUS XUMUYECKOM MOCYI0M U JTaOOpaTOPHBIM 000pYyJIOBaHUEM, a
Tak)Ke MpaBuiia 0OpalleHus ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSAMH 10 BBITIOTHEHUIO TA0OPATOPHBIX XUMHUYECKUX
OTIBITOB;

c(hOpMHPOBAHHOCTh YMEHHN IUJIAHUPOBATH M BBIMONHITH XWMHUYECKHH OSKCIEPUMEHT (paslioKEHHWE TEPOKCHIa
BOIOpOZa B TPUCYTCTBUU KaTaau3aropa, OMPEICICHHE Cpelbl PacTBOPOB BEHIECTB C IMOMOINBIO YHHBEPCAIHHOTO
WHIUKATOPa, BIUSHUE PA3TUIHBIX ()aKTOPOB HAa CKOPOCTh XUMHYECKON PEaKIINH, PEAKIIN HOHHOTO 0OMEHa, Ka4eCTBEHHBIE
peakmuu Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHNEe SKCIIEPUMEHTAIBLHBIX 3a7a4 10 TeMaM
«Metamie»y u «HemeTams») B COOTBETCTBUHU C MpaBUJIaMHU TEXHUKHA 0€30MacHOCTH TPH OOpaIieHUH C BEIICCTBAMHU U
1abopaTopHBIM 00OPYIOBAHUEM, MPEACTABIATh PE3YJIBTaThl XUMHUECKOTO 3KCTIIEpUMEHTa B (popMme 3amucu ypaBHEHUH
COOTBETCTBYIOITUX pEakmuii U (HOPMYJIHPOBATh BHIBOJIbI Ha OCHOBE 3THUX PE3YJIBTaTOB; C(HOPMUPOBAHHOCTh YMEHUH
KPUTHUYECCKU aHATU3UPOBATh XUMHUCCKYIO HH(OPMAIIHIO, MTOTYyYaeMyI0 U3 Pa3HBIX
MCTOYHHUKOB (CpEICTBa MacCOBOW KOMMYHHKAIMH, VIHTEpHET U APYTrHuX); C(HOPMUPOBAHHOCTh YMEHUH COONIONATh MpaBUia
AKOJIOTHYECKH I1eTIECO00Pa3HOTO TOBEICHUS B OBITY U TPYAOBOW ACSITEILHOCTH B IEJSX COXPAHEHUS CBOETO 3IOPOBBS U



OKpY’Kalolllel MPUPOIHON CpeJibl, 0OCO3HABAaTh OMACHOCTh BO3JECHUCTBHS Ha >KUBBIC OPraHW3MBI ONPENCIIEHHBIX BEIIECTB,
noHumasi cmbicn nokazarens [1/IK, mosicHaTh Ha mpumepax crmocoObl YMEHBIIEHUS W MPEAOTBPAIICHUS WX BPETHOTO
BO3JICUCTBUS HA OPraHM3M YEJIOBEKA; AJIsl 00y YAIOIINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbS: YMEHUE TPUMEHSITh
3HaHHUSA 00 OCHOBHBIX

JOCTYITHBIX METO/IaX TO3HAHUS BEUIECTB M XUMHUUYECKUX SBIICHUI, IS CICTBIX U CIA00BUIAIINX OOyJarONINXCS: YMECHHE
HCIIOIb30BaTh pelbe(HO-TOUCUHYIO cucTeMy o003Hauenuit JI. bpaitns asis 3anucu xuMuueckux Gopmys.
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