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MHHOSACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooimero o00pa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBannu B Poccuiickoit ®@enepanuny», TpeOOBaHMA K pe3yJbTaTaM OCBOCHUS
dbenepanbHOll  00pa30BaTEIBPHON MPOTPaMMBI  CpPEIHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIx B DenepaibHOM  rOCyJIapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yuérom KoHueniuu mnpenojaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
deneparuy, peaM3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TMOJNOXKeHUN «CTparerun pa3BuTus BocnuTtaHuss B Poccuiickoi
Oepnepauu Ha nepuoa 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0OB K pa3paboOTKe MpOorpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1elt cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHSA 00ydaroUIUXcsl Cpe/CTBaMU
ydyebHoro npeaMera «Xumusi» st 10 ki1accoB Ha 6a30BOM YpOBHE COCTaBHIIM
koHnenryanbabie nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
coliepKaHusl, PE3yJIbTaTOB OOy4YeHHWs M TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4YaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3alvy, SBJSIETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTU. (OHO CIYXUT 3aBEPIIAIONIMM HTAllOM peaiu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHUs. IJTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBEKa, a TAaKXKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3MI0POBBIO M MNpUPOAHON cpene. Peamusyercss xumuueckoe oOpa3oBaHUE
00yJarommXxcsl Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npeamMera «XHUMHS», COJIEPKAHHE M TIOCTPOECHHE KOTOPOro OIPEIEIEHbl B
nporpaMMe MO XHMHUU € Y4€TOM cChenudUuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW JKM3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mux 1ened W TPHUHIMIIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero oo01iero oopasoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPaeT OCOOYIO0 POJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JIAHUHA HOBOW 0a3bl MaTEpHUATbHOM KYJBTYPHI.
Ona BHOCHUT CBOU BKJIaJ B ()OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKpYKAIOIIEeM MHUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEI0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHUEM BEILIECTB, UX CBONCTBAMHU U BO3MOKHBIMU O0JIACTAMH MPUMEHEHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUsS CTajia
HEOTHEMJIEMOH 4acThIO MUPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJa M KHU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pEUICHUE
00aNbHBIX NPOOJIEM YCTOMYMBOTO pPAa3BUTHSA YEJIOBEUYECTBA — ChIPHEBO,
HEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM € OOMMMH LEISIMH W MPUHLMIIAMUA CPEAHETO OOIIETro
oOpa3oBaHus cojepkaHue npeamera «Xumus» (10 kmacc, 6a30Bbli ypOBEHb
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i BBIPaOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCICIIHOIO BKJIKYEHUA B JKU3Hb COLMYMa, IIPOJOJDKCHUSA
o0pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocraBnsomuMu  npeaMeTa  «XuMHUS»  ABISAIOTCS  0a30BblE  KypChl —
«Opranuueckass xumuss» U «OOmW@as v HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMITIOHEHTOM COJEPKaHHsI KOTOPBIX SBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWI MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeH XUMUM) U
oprann4eckoi xumuu. GOpMUpPOBaHHE NAHHOM CUCTEMBI 3HAHUN NIPHU U3YyYEHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOpraHuyecKkas XUMus» c(opMHpoBaHa B MpOrpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOIO IOJXOJa K M3yYEHHI0O ydeOHOro marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBaIOTC HAa YPOBHE KIIACCUYECKOW TEOPHUU CTPOEHHsI OPraHUYECKUX
COCAMHEHNM, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX
IpeICTaBICHUA O cTpoeHuu BeulecTB. CBeaeHMsT 00 H3yyaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHUHU — OT YIJIEBOAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEOWHEHHMH. B Kypce OpraHMyeckor XUMHH NOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs INEPBOHAYAIBHBIC
IPEICTaBICHNUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX IIPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKLIUH.

[Ton HOBBIM yriaom 3peHuss B ImpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETHUUECKHl MaTepuad U (AaKTOJIOTMYECKHE CBEICHHMS O BeEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHuyeckas
XUMUSD» 00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JIOTMYECKUX MO3ULUH,



Iy0XXe TMOHATh HCTOPUYECKOE HU3MEHEHHE (QYHKUMH 3TOro 3aKkoHa — OT
000011ar01IIeH 10 0OBSICHSIOICH U TPOTHO3UPYIOIICH.

Envnas cucreMa 3HaHHMK O Ba)XXKHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAax W NMPUMEHEHHH, a TAK)KE€ O XMMHUYECKHX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JNOMOJIHSEeTcsl B Kypcax 10 kiacca sjaemMeHTaMu
COZEP/KaHUS, MMEIOLIIMMH KyJIbTYPOJOTHYECKUNA W IPHUKIAIHOW Xapakrep. OJTH
3HAaHUSA CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3W XMMHU C JAPYTUMHU HayKaMmH,
PacKpBIBAIOT €€ pOJIb B [IO3HABATEIBHON U MPAKTUYECKON IEATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHIMTAHUIO YBAKEHHUSI K IPOLECCY TBOPUECTBA B 00JaCTH TEOPUU
U MPaKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS
B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIEMax, CBSI3aHHBIX C XHUMHUEH,
KPUTHUYECKH OCMBICIMBATh HH(OpPMALMIO U NPUMEHSTh €€ s TOIMOJIHEHUs
3HAHWM, pEeIICHUs UHTEIJIEKTYaIbHbIX U OKCIIEPUMEHTAIBHBIX UCCIIEN0BATEIbCKUX
3amad. B menom copepikanue ydeOHOro mnpeamera «XHMHsD JAaHHOTO YPOBHS
U3YYEHUS OpUEHTHPOBAHO Ha dopmupoBanue y o0yJaronmxcs
MHUPOBO33PEHUYECKON OCHOBBI JJIsi NOHMMaHUs (UIOCOPCKUX HJEH, TaKUX Kak:
MaTepUAJIBHOE  €AMHCTBO  HEOPraHWYeCKOr0 W OpPraHM4YecKoro  MHpa,
00yCJIOBJIEGHHOCTh CBOMCTB BELIECTB UX COCTAaBOM U CTPOEHUEM, MO3HABAEMOCTh
IIPUPOAHBIX SIBJICHUW IyTEM JKCIEPUMEHTA U PEUICHUS IMPOTUBOPEUUN MEXKIY
HOBBIMH (DAKTAMU M TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIU XUMHUHU B
pEIICHNH  DKOJIOTMYECKUX  MpodiieM, a Takke mpobieM  cOepexkeHUs
DHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHMS HOBBIX TEXHOJIOTUI U MaTEPUAJIOB.

B nmnnane pemieHus 3agad  BOCIMTAHMS, PA3BUTUS U COLMAIMA3ALUU
oOyJarouuxcsi TPUHATBIE MNPOrpaMMON MO XHMHHM HOJIXOJbl K ONPEAEICHUIO
COJIep)KaHUslT M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHUE
YHHUBEpPCaJIbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMMX Oa30Boe 3HAUYECHUE MJIs
pPa3IMYHBIX BHJOB JESATEIBHOCTH: pEIIEHUS Npo0sieM, IOMCKa, aHajlu3a MU
00paboTku uHpopmManuu, HeOOXOAUMBIX IS IPUOOPETEHUSI ONbITA MPAKTUYECKON
U HCCIE0BATENIbCKON NEeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakrtuke npenopaBaHusi XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIETro
00pa3oBaHusl, TAaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IIPU ONPECICHUN
coziepKaTeIbHOM XapaKTEPUCTUKU 1IeJIed H3y4YeHUs NpeJMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAMLMOHHO NPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypsl. C
METOJMYECKOW TOUYKM 3PEHHUs TAaKOW NOAXOX K ONPEHACICHUIO LI U3y4eHUs
IpEeIMETA SABJISIETCS BIIOJIHE ONPABAAHHBIM.



CormacHO AaHHOM TOYKE 3pEHUs TJIABHBIMHU LEAIMU H3Y4YEHMS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 KI1.) SBIISIFOTCS:

e (opMHUpOBaHME CHCTEMbl XHMMHUYECKHX 3HAHUM KaK  BaxkHeien
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOH
JeXAaT KIIOYEBble MOHATHUS, (PyH/IaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHME fA3bIKAa HAyKH, YCBOCHUE U MOHUMAHUE CYIIHOCTH JOCTYIIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIJIEHHE C HUCTOpUEH
UX Pa3BUTHUSA U CTAHOBIICHHUS;

e (opmupoBaHHe U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHMHUYECKHX peakiui, HEOOXOAUMBIX [UIsI TPHOOpEeTEHUs
YMEHHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUU,
UMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKOU U IIOBCEAHEBHON KU3HU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
6€e30MmacHOro 00paIEeHNs C BEIECTBAMHU.

Hapsany ¢ atuMm, copepkarenbHas XapakTEpUCTHKA LEJIEeH U 3a1a4 U3YUYECHUs
[peaMeTa B IporpaMMe 10 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMU B CHCTEME CpelHero oduiero oopaszoanus. CeronHs B
OpenojJaBaHul  XUMHM B OOJIbIIEd  CTENEHM OTHAETCA  MPEeANouYTEeHUe
NPAaKTHUYECKOH KOMIIOHEHTE COJep)KaHus OOydeHUus, OpPHUEHTHPOBAHHON Ha
IOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTEIbHON OpraHu3ally, BIAJCIOIIETr0 HE
HaOOpOM 3HaHUM, a (YHKIUMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMHU aKTUBHOI'O IOJIYYECHUS 3HAHUW U IPUMEHEHHS UX B pEAbHOMN JKU3HU
IUIS pELCHUS NIPAKTUYECKUX 3a1ay.

B cBa3u ¢ stuM npu u3ydeHMM IpeaMera «XUMUsS» JTOMHHMPYIOIIEE
3HaYeHHUE NMPUOOPETAIOT TAKUE LENH U 3a]]a4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOILEIOCS MHpA,
dbopMHpOBaHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pELIEHNN B KOHKPETHBIX XU3HEHHBIX CUTYAlUAX, CBA3AHHBIX C BEUIECTBAMHU U UX
IIPUMEHECHUEM;

dbopMupoBaHUEe Yy O0OyYarolUMXCsl  KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHLIUI), MMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE ISl Pa3IM4HbIX BHJIOB
JEeSTeIbHOCTH: PELIECHUs Mpo0iieM, MOMCKa, aHamu3a U o0paboTku MH(OpMAIIHH,
HEOOXOJUMBIX JJII TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TIIO3HAHMM XUMHUH, A TaKXKE JUIA OLCHKU C IO3ULUU
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IIPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIIBHBIX HHTEPECOB, MHTC/UICKTYAIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEHN 00YJArOIINXCS: CHOCOOHOCTH CaMOCTOSATEIHLHO IPUOOPETATh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KM3HEHHBIMU MTOTPEOHOCTSIMH, UCITOIH30BATh
COBpEeMEHHbIC MH(POPMAI[MOHHBIC TEXHOJIOTUH IS TIOMCKA W aHalu3a y4eOHOU H
HAYYHO-TTOMYJIAPHON HHPOPMAIMK XUMHUYECKOT'O COJICPIKAHNUS;

(bopMUpPOBaHKE U Pa3BUTHE Y 00YJAIOMINXCS ACCOITHATHBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOJI0IaTEIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOSHHO
HEOOXO/JMMBI, B YaCTHOCTH, NMPU IUIAHUPOBAHMHM W IPOBEICHHH XUMHUYCCKOTO
9KCIICPUMECHTA,;

BOCIIMTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECCKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXKHOW POJM B PENICHHH TJI00aIbHBIX MPOOJIeM
paIoHaIBHOTO MPUPOIOIIOIBE30BAHNS, TTOTIOTHCHHS YHEPTETUICCKUX PECYPCOB H
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OCPEKHOTO
OTHOIIICHHS K MPHPOJIC M CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETCHHUS OIbITa
UCIIOJIb30BAaHUS TTOJIYYCHHBIX 3HAHWHM IS TNPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaIIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM mmiaHe cpeaHero oOImero oOpa3oBaHHS NPEIAMET «XHUMHUSD)
0a30BOr0 YpOBHS BXOIMT B COCTaB MPeIMETHOW 00sacTh «EcTecTBEHHO-HAYyYHbBIE
IPEIMETHD».

OO1ee YruCio YacoB, OTBEAEHHBIX I U3YUYCHHSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, cocraBiseT 68 gacoB: B 10 kmacce — 34 gaca (1
qac B HEJEJIIO).



COIAEPKAHUE OBYUEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOH XMMUH

[Ipenmer opraHndecKkoN XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunennit A. M. bBytnepoBa, e€ ocHOBHbIE T0JI0KEeHUS. CTPYKTYpHbIE (OPMYJIbI
OpPraHMYECKMX BeElIeCTB. loMonorus, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COCAVHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue o kiaccupuUKalMy OpraHndyeckux BemiecTB. HomeHnknarypa
OpraHUYeCKUX COCIMHEHMH (CcUCTeMaThyeckas) ¥ TpPUBHAIbHBbIC Ha3BaHUSA
BAKHEHUIINX MPEIACTABUTEIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHMS BEUIECTB M MX NPEBpALICHUN:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYEeCKHX BEUIeCTB, HAONIOJCHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MNPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psaf. Meran u sTtaH —
IpOCTEHIINE MPEJCTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBa
(peakuu 3aMelleHus] U TOpPEHUs), HaxOXKJEHUWE B MPUPOJE, MOJYyUYEHHUE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUM psii. DTUIIEH U MPONMIEH —
OpocTeilline NpeACTaBUTENN aJKEHOB: (PU3MYECKHE W XHMHUYECKHME CBOMCTBA
(peakiuy  THAPUPOBAHUS, TAJOICHUPOBAHUSA, TUIApATALMH, OKHUCICHHUS U
NOJINMEPHU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyramuen-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). IlomydyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUNA psijl. ALIETUIICH
— TMPOCTEHIINIA NpeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUEe MU
XUMUYECKHE CBOMCTBA (pEaKkLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALIHH,
rOpEeHUs), MOJYyYEHUE U IPUMEHEHUE.

Apensl. bensoin: coctaB, crpoeHue, QU3NYECKHE U XMMHYECKHE CBOICTBA
(peakiuu raJoreHMpOBaHMUSI U HUTPOBAHUS), MOJIyYEHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoenue,  uauueckue U  Xumuuveckue  ceoticmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTmdeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKANUMA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKU YIIE€BOLOPOAOB. IIpupoaHblii ra3 W IOIMYTHBIC
HedTanble ra3pl. Hedte m e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HePTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaIUTUYECKHil), mnuposu3. IIpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpaLICHUI:
O3HAaKOMJIEHME C O00pa3uaMy IJIaCTMAcC, KayyyKOB W PpE3UHbI, KOJUIEKUUHU
«Hedtb» u  «Yromb», MOJIEIUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOr€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE 3TUIICHA

Y U3yYEHHUE €TO CBOMCTB.

Pacuérnrle 3amaun.

BblunciieHus MO YpaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOAHOI0 BEIIECTBA WM NPOAYKTa PEAKLMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WJIN MIPOJYKTOB PEAKIIUN).

Kuciopoaconepxkamue opranu4eckKue coeJMHEHUs

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHON U 3TAaHOJ: CTPOCHMUE,
bu3znueckue M XUMHUYECKHME CBOMCTBA (peakUMM C AaKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeCcTBUE METaHOIa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHpl€  COUPTBL. OJTWIEHIJMKOJIb W  [JIMUEPUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KaueCTBEHHas peakuuss Ha MHOIOaTOMHbIE cIHpThI). JleiicTBuE Ha
opranusM yenoseka. [I[puMenenne rimuepuHa U TUIICHIJIMKOJIA.

deHon: CTpOCHHME MOJEKYJbl, (PU3NYECKHUe M XHUMHUYECKHE CBOICTBA.
Toxcuunocts penona. [lpumenenue gpenoia.

Anbaeruapl U kemowuwvl. DopMmanblIerui, aleTalbJerujl: CTPOCHHUE,
(u3NYecKue W XUMHYECKHE CBOMCTBA (pEaKLUU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKLINN ), [IOJyYECHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpefesibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuduKanum), NojJyuyeHue U NpUMEHEHHUE.
CreapuHoBasi M OJIEMHOBas KHUCIOTHl KaK NPEICTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE IeHCTBHUE.

CnoxkHble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrineBompl:  cocTtaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, 1H- U
nosrcaxapubl). [roko3a — mpocTeluii MoHOCaXapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcusiom Menu(ll), oxkucinenne ammuadyHbIM pactBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJE, MPUMEHEHUE,
ounosnoruyeckas poiib. @orocunres. pykTo3a Kak U30MepP IITHOKO3BI.

Kpaxman u nemntono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
Hneuoso3bl.  Du3nueckue W XUMHYECKHE CBOMCTBA Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsl PEAKIIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX IPEBpAICHUN:
pOBE/ICHNE, HAOJIOJICHHE W OMKCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIMUU OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom Menu(Il), B3aumomeicTBUE Kpaxmana C HOAOM),
IIPOBEJICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrle 3amaun.

Bblunciienns 1Mo yYpaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOJAYKTa PEAKLIHMH MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUH).

A30TcoziepxKale OpraHnueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak ampOTepHble Oopranuueckue coeauHeHus. Gusnyeckue
U XMMHUUYECKHE CBOICTBA aMHUHOKHCJIOT (Ha mpumepe miuiuHa). buonorudeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTub.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coenuHeHus. llepBuunas,
BTOpUYHA M TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYpALlMsl, KAUECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3y4YEeHHUs BEIIECTB W MX IMPEBpaIlCHUI:
HaOII0JICHNE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEJIKOB MpHU
HArpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BpicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIC MOHSATHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIUM, CPEAHAS MOJIEKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAUHECHUN —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX MPEBpAILCHHIA:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peaymszannst MeXNpeIMETHBIX CBA3EH MPU N3YYECHUH OPTAaHUYECKON XWMHH B
10 kyacce OCYLIECTBIIIETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK U IOHSATUH, SABISIOIIMUXCS CUCTEMHBIMU JUISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011Ke eCTECTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBINH (DaKT, TUHoTE3a,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, Kiaccuukamus, nmepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

®dusuka: Mmarepus, DHEprus, Macca, aTroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUid ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3UUECKUE BETUUMHBI U €AMHULBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢oTtocuHTE3, OMOJOTMYECKM AaKTUBHBIE BellecTBa (OEJKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: mNHILEBBIE MPOAYKTBI, OCHOBBI PalMOHAIBHOIO IUTaHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETUUYECKHE IIpenapaTsl, MaTEpUAIbI U3
UCKYCCTBEHHbBIX 1 CHHTETHYECKHX BOJIOKOH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHMS K pe3yjbTaTaM OCBOCHUS
0o0yYaroImMUMHUCId TpPorpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJIMETHBIM W OpeIMETHbIM). HayuyHo-MeToau4eckoil OCHOBOM s
pa3paboTKu IJIaHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUs SIBIISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATEIbHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIIHErO
00111er0 00pa3oBaHuUs BbIICICHBI CIAEAYIOIIUE COCTABIIAIONIUE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCHUUCKON TPaKTaHCKON HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIMU K O0yUEHHUIO;

IEJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTA HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAAUIINA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYy4arolIMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJINYME MPABOCO3HAHUS IKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IpeaMeTra «XHUMHS» JOCTUTAaTCA B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW MAESTENBHOCTH B COOTBETCTBUU C
I'YMAHUCTHYECKUMU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJjaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIEeCTBa, MPUHATHIMU B OOLIECTBE
HOpMaMud W TpaBWIaMH  IIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHSA IpeaMeTa «XUMUS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIBITa IO3HABATEIIBHON M MPAKTUUYECKOW JAESTeIbHOCTU
o0y4aromuxcsl Mo peanu3aliuy MPUHIATHIX B 00LECTBE LIEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX NIPaB M 00S3aHHOCTEH,
YBa)KECHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTH NPH CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M MO3HABATEJBHBIX 3ajay, BBINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€E Pa3INYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHYECKOr0 BOCIINTAHUS:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B O0OJIACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XWMHH, OCO3HAHHUS TOIrO, YTO JOCTHXKEHHSI HAayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAOJIOEHUN, KPONOTIUBBIX OKCHEPHUMEHTANbHBIX  IOHCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpECAa M II03HABAaTEIbHBIX MOTHUBOB B IIOJIyYEHUHM U IOCIEIYHOLIEM
aHaM3e MH(OpPMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, YTUYECKOTO IIOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBI3aHHbIE C XUMHUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIEHUE M IOCTYIIKM CBOMX TOBapHIIEH ¢
NO3ULUKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUI 3THX
MOCTYIIKOB;

4) gpopMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOro u 0Oe3omacHoro obpas3a JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3mdyeckomy u
IICUXUYECKOMY 3J10POBBIO;

coOmro/ieHus mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeulecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWJI HHIWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€e3011acHOro MOBEJEHUS B CUTYalUsIX, YTPOXKAIOIIMUX 3JOPOBBIO U KU3HHU JIOJEH;

OCO3HaHUS MOCJEACTBUNA W HENPUATUS BPEIHBIX MPUBBIUEK (yNOTpeOiIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEI0BaTEIbCKON
NESTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOHM, TBOPUYECKOM M  JOpyrux BUAax
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM NPAKTUYECKHUX 3aaad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpECca K MPAKTUIECKOMY M3yUCHHUIO MPOdecCuid pa3aIuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS ITPEAMETHBIX 3HAHUI 110 XUMUMU;

YBaXKEHHUS K TPYAY, JHOIAM TPyJa U pe3yabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUIYaJbHOH TPACKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CyLIECTBOBAHMS KU3HH HA 3EMIJIC;

MOHUMAHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIHSHUS
DKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUMAIIBHOMN CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJb30BaHUS JOCTIKEHUM XUMHUHM IS
pelIeHus: BOIPOCOB PAlMOHATIBHOTO IPUPOIO0TIOIb30BAHNS;

AKTUBHOIO HENPUATHS JCUCTBUH, NPUHOCIIIUX Bpel OKPYKAIOLIEH
IPUPOIAHON Cpejie, YMEHHS TPOTHO3UPOBATH HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYUS Pa3BUTOTO SKOJIOTUUECKOTO MBIIUICHUS, Y9KOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEbHOCTH 3KOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIIBHOMN
MIPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSITH HACOJOTUU
xemohoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMUU KakK HayKH, OCO3HaHUS €€ pold B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOI'O MBINUICHUS, CO3JIaHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOIbI U UYEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TMPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMU
UMBWIM3ALUHUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTH W BaXHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaJbHON KYJIbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIEM
YCTOMYMBOI'O PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCICYCHUH YCIOBUN
YCHEIIHOIO0 TPpyAa U SKOJOTWYECKH KOMGPOPTHOM IKM3HUM KaXKIOro 4YiEeHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TOHUMAHUA CYUIHOCTA METOJIOB
MO3HAHUSA, WCIIOJNB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIb30BATh



MOJTy9aeMbIC 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBIICHUA OKPYIKAIOIIETO MUpPA U
MIPOUCXOMAIINX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKITFOYCHUS Ha
OCHOBE HAay4YHbIX (DaKTOB W HMCIOIIUXCS MJaHHBIX C N0 IMONyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCITOJIb30BAaTh XUMUYCCKHAE 3HAHUSA IS
penIeHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIUSX;

MHTEpEca K TTO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM0o0oOpa30BaHHUIO, K AaKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHMK 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pasnuyHbIX cepax mpodeccrnoHanbHOM

JNEATCIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YUCOHOTO MpeaMeTa «XUMHS Ha
YpOBHE CpeaHero o0miero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBIE TUISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHUS, OTPaKaIOUIUe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHeNU(PUKY METOIO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
polece, CUCTeMa, Hay4YHbId (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHue, HAOII0IeHUEe, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIue dbopmupoBanue byHKIIMOHATBHOU
IPaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU 00yUaroIXCs;
CIIOCOOHOCTB oOyuarommxcs UCIIOIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAbHBbIC y4eOHbIC
JEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHON MPAKTHUKE.

MeranpeaMeTHbIE PE3yJbTaThl OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU W  PETYJISITUBHBIMH
NEHUCTBUSIMH.

OBaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMH NMO3HABATEJIbLHBIMH
JeUCTBUSIMMU:

1) 6a30Bble JJOoruYecKne aeicTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOseMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh 1NN JCSATEIbHOCTH, 3aJlaBasg MapamMeTpbl U KPUTEPUH HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISIMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIC MPU3HAKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTACTBHBIX (DaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM JJs1 KJIacCUPUKALUU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAHABIUBATh IPUYUHHO-CIEJICTBEHHBIE CBS3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PaCCyXJAeHUsl (MHAYKTUBHBIC, AEAYKTHUBHBIC, IIO
aHaAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SABJICHUSX, DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUA, UCIIOJIb3yEMBIE B XUMUU CHUMBOJNYECKUE
(3HAKOBBIE) MOJIETH, IPEOOPA30OBHIBATH MOICIBLHBIC TPE/ICTABICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (Qopmyna, ypaBHEHHE XHUMHUYECKOU
peakuuy — MpU PElICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEIbHbBIC MPEICTABICHUS ISl BBISBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMHUYECKUX PEAKLIHM.

2) 6a3oBbIe HcCIeA0BATEILCKHE NeiiCTBHS:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOI'O IIO3HAHUsI BELIECTB U XUMHUYECKUX
peaKLHnii;

dbopMyIMpOBATH 1IEIU U 33/1a4l UCCJICIOBAHUS, UCIIOIB30BaTh ITOCTABJICHHBIC
U CaMOCTOSITEIHHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIHBHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS W  TPOBEACHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 3a XOJ0M
mpolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
000011IeHHsI ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCICOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINM OTYET O MPOEIIaHHON paboTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
JEATEeNIbHOCTU, TMPOSBISITE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3aJay, INPUMEHEHUIO Pa3IuYHbIX
METOJIOB [IO3HAHUS.

3) pabora ¢ undpopmanueii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HHPopManuu (HAy4HO-
MOMyJIsIpHAsl JUTEpaTypa XUMHUYECKOTO COJCpP)KaHUS, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3upOBaTh MHPOPMALIUIO PA3NTHYHBIX BUIOB U (HOPM
IIPEJICTABJICHHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTH 171
HETPOTUBOPEYNBOCT;



(OpMyIMpPOBATH 3alpPOCHl U NPUMEHATH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope wuHbOpMAlUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIpeeIEHHOrO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYH0  (OpMy  MpeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUHBIM $3bIK B KayecTBE CpeAcTBa Hpu paboTe c
XUMUYECKON uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTeMaTHYeCKre) 3HaKU U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaIJIAHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHHKATUBHBIMH e CTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOIl TeMbl B XOJ€ Uaora u/uin
JIUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHPOBATb CBOU  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIOJIHEHUS IPEIIOKEHHON 3a/1a4u;

BBICTyIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEJIbHON JESATENbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBLHO I COBMECTHO CO CBEPCTHUKAMU MPHU BBHITIOJHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
U3Yy4YaeMbIX BEILECTB, pealu3aluyd y4eOHOro MpoeKTa u (popMyJIMpoOBaTh BBIBOBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS IMO3ULUNA B
X0Jie 00CyXk/1eHNs 1 OOMEHa MHEHUSMH.

Ogy1aileHUe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leaud M 3aJauyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TPEIJaraéMblii  aJiroput™M JACHCTBUN MpuU
BBINIOJJHEHMM Y4E€OHBIX WM UCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ pexTuBHBIN crnocod MX peleHuss ¢ Y4ETOM IMOJY4YEHHUSI HOBBIX 3HAHUHA O
BEILECTBAX U XUMHUYECKUX PEAKILIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CaMOaHaIM3a
U CAMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KVIACC

[IpenMeTHble pe3ylbTaTbl OCBOECHMS Kypca «OpraHuyueckas XHUMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XWMHUU B TIO3HAHUU SIBJICHUU



OpupoAsl, B  (QOPMUPOBAHMM MBILUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLIeHHs MPAKTUYECKUX 3a/1a4
U DKOJOIMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralIINe TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyisa (pa3BEpHyTass M COKpallEHHAas), MOJb, MOJISIpHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (PYHKIMOHAJIbHAS TpPYIIa,
paguKal, U30MEpHUsl, N30MEPBI, TOMOJOTUYECKAN PSAL, TOMOJIOTH, YIIE€BOIOPOIBI,
KUCJIOpPOJX Y a30TCOACpXKalue COECIUHEHUsS, MOHOMEpP, IIOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNUs); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opraHuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS! MAcChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMWMH; MHUPOBO33PEHUYECKUE 3HAHUI,
JeXallue B OCHOBE I[OHUMAHUSA NPUYUHHOCTM U CUCTEMHOCTU XHUMHUYECKUX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOIYYCHUU U
0€30I1aCHOM HCIOJb30BaHUU BA)KHEHUIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOM AEATEIIbHOCTH Y€EJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHMI BBISABIATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
yCTaHaBIMUBATh UX B3aUMOCBSA3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IIPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALICHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMUYECKYH0 CHMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GopMya OpraHMYECKMX BEUIECTB W yPAaBHEHUH XUMHUYECKUX PpPEaKLUH,
U3rOTABIMBATh MOJECIU MOJIEKYJ OPraHMYECKUX BELIECTB I WUIKOCTPALUU KX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OPraHUYEeCKUX BEUIECTB II0 HMX COCTaBy M CTPOCHUIO K ONpPEAEIEHHOMY
KJaccy/Tpymnmne CoeAuHEHui (yrieBOJOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEIUHEHUs), JaBaTh HMM Ha3BaHMS 110
cucremarnueckoii HomeHkiatype (IUPAC), a Takxe NpuUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITHIIEH, MPOMNMWIEH, alleTHUJIEH,
STUJICHIJIUKOIb, TIUIEpUH, (HEeHod, (popManbAerul, aleTalbJeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAst KUCJI0Ta, IVII0K034,
bpykTO3a, KpaxMas, LeIi0103a, TIUIHH);

c(OPMUPOBAHHOCTb YMEHHUSI OIpPENEIATh BHIbBl XUMHUYECKOW CBS3M B
OpraHUYEeCKUX COCMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTHh TIOJOXKCHHUS TCOPUHU CTPOCHUS
opranunveckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTU CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3MYeCKUe W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTWICH, MPOIUJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OeH30JI, METaHOJ], JTaHOJ], STHUJICHIIUKOJb,
IIIMLIEpUH, (EHOJ, aleTalbIerua, MypaBbuHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJl, [eJUTI0JI03a, AMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATh F€HETUYECKYIO
CBSI3b MEXIYy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, NPUPOIHBIA Ta3, Yyrojb), CIOCOOBI HUX MNEpPepadbOTKH U
MPAKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUYMCICHUS 1O XUMHYECCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIBb3YEeMbIX B XUMHUH TPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HAHUS JUIsl TMPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUjia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TabopaTOpHBIM OOOPYJIOBAaHMEM, a TAaKXKe IMpaBWiIa OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHMSMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMONHATH XHUMHYCCKUN
HKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKUX BEIIECTB MMPU HATPEBAHUH, MTOJTyUEHUE
TWJIEHA M W3YyYEHHE €ro CBOMCTB, KAaYeCTBEHHbIC pPEAKUUU OPraHUYECKHX
BEILIECTB, JIeHATypalus OCJIKOB NMpPH HarpeBaHWHU, IBETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMM TEXHUKH O€30MaCHOCTU Mpu OOpalieHuu ¢
BCIIECTBAMH W J1A0OPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATH PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u popMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCT, YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEeICTBa MAacCOBOMU
undopmaruu, HTepHET U ApyTrux);



chOpMHUPOBAHHOCT, ~ yYMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECCKHU
1eaecoo0pa3Horo TOBEACHHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEIISIX
COXpaHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOJHOW Cpe/ibl, OCO3HABATH
ONACHOCTh BO3JACHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS KX BPEAHOTO BO3JCUCTBUS HAa OPraHUu3M
YEJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS: YMECHHE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUM;

JUIS  CIIETBIX W CIIA0OBHISIIMX OOYYaroOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XUMMUYECKUX

bopmyi.
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