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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpeIHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
oOpa3zoBanuu B Poccuiickoit @eneparumy», TpeOOBaHU K pe3yIbTaTaM OCBOCHUS
denepanbHOll 00pa30BaTEIBLHOM MPOTpaMMBbI CPETHEro OOLIEro oOpa3oBaHMS
(®OIT COO), npencraBneHHbIX B  dDenepasbHOM  TOCYJApCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4deOHOro npenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
Oenepanyy, peau3ylONIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOJIO)KeHHI «CTparerun pa3BUTHs BocnuTaHus B Poccuiickoii
Oenepanuu Ha niepuon 10 2025 roga» (Pacnopsikenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmel crpateru OOy4YeHHs, BOCHUTAHUS W Pa3BUTHS  OOydaroIUXcCs
cpeacTBaMHu ydeOHOro mnpeamera «Xumus» g 10—x krmaccoB Ha 0a30BOM
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBAHMIA K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAallOM peaju3aldd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJJIOCTHOM CHCTEME XMMHYECKOTr0 0O0pa3oBaHUS. OTH IEHHOCTH KAaCaroTCs
MO3HAHUSI 3aKOHOB NPHUPOAbL, (POPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH
KyJbTYpbl 4YEJIOBEKAa, a TaKK€ SKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOJHON cpenie. Peanusyercs xumMuueckoe oOpa3zoBaHue
00yyJaroImuxcsi Ha YpOBHE CPEHETO 00111ero o0pa3oBaHus CPeACTBAMU yUeOHOTO
npeaMeTa «XHUMHs», COAEpPKAHUE W TOCTPOEHUE KOTOPOIro ONpelesieHbl B
nporpaMme Mo XMMHHM C y4€TOM chenu(pUKd HAYyKH XUMUHU, €€ 3HA4YCHHS B
MMO3HAaHUU TPUPOIBLI U B MATEPUAIBHOM >KM3HU OOLIECTBA, a TAKKE C YYETOM
o0luMX wUened M NPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero oomiero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOjb B
COBPEMEHHOM LMBUIIM3AIMH, B CO3/IaHUH HOBOI 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (QOPMHUPOBAHUE PAILMOHAIBHOIO HAYYHOIO
MBIIIJIEHUS, B CO3/IaHHUE LIETIOCTHOTO MTPEACTABICHUS 00 OKPY’KaIOIIEM MUPE Kak
0 €IMHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe POpMHUPYETCS B XMMHUHU Ha OCHOBE
NOHUMAaHUSl BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIETO MHpa, OCO3HAHUS
B3aMMOCBSI3M MEXAY CTPOCHHEM BEIECTB, MX CBONCTBAMHU M BO3MOXHBIMU
00JaCTMU TPUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMH HAyKaMU, XUMHUSI cTaja
HEOTHEMJIEMOM YacCThl0 MHPOBOM  KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOT0 TPYJa U dKU3HH KaXKJI0T0 ujieHa oOuiecTBa. CoBpeMeHHasi XUMHUSI Kak
HayKa CO3MIaTeNIbHas, KaKk HayKa BICOKUX TEXHOJIOTHI HAaIIpaBJieHa Ha PEIICHHUE
rJI00aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, SKOJOTHYECKON O€30MaCHOCTH U OXPaHBbI 3JJ0POBbSL.

B cootBeTcTBUM C OOIIMMH LEISIMH M MPUHIUIIAMU CPEIHEro OOILEro
oOpazoBaHusl cojepkaHue TnpenMera «XuMmus» Ha 0a30BOM  YypOBHE
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha  OOIIEKYJIbTYpPHYIO  IOATOTOBKY
oOydaronuxcsi, HEOOXOAMMYIO UM JJid BbIPAOOTKH MHUPOBO33PEHUYECKUX



OPUEHTHUPOB, YCIICIIHOIO BKIIOYEHHUS B JKU3Hb COIMyMa, MPOJOHKEHUS
00pa3oBaHUsSI B Pa3IMYHBIX OO0JACTAX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C
XHAMUEH.

Cocrapistomumu npeaMeta « Xumus» B 10 kinacce siBasieTcst 6a30BbIN Kype
— «OpraHuueckass XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsSI KOTOPOTO
SIBJISIFOTCSL OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHMM 10 OPraHUYECKOW XMMUHU.
dopMUpOBaHWE JTAHHOW CHUCTEMbl 3HAHMM TIpU HU3YYEHUH MpeaMeTa
obecrieynBaeT BO3MOKHOCTh PaCCMOTPEHUsI BCEIO MHOI0OOpasus BEIISCTB Ha
OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa conepkanus Kypca — «Opraaudeckasi XuMus» chopMUpoBaHa
B [IPOTpaMMe 0 XMMHUH Ha OCHOBE CUCTEMHOTO I0JIX0/1a K U3YYEHUIO y4eOHOTO
MaTtepurajia U o0yCIOBICHA HCTOPUIECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUH Ha
OIPENICIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCce OPraHUYE€CKOW XUMHUU
BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKONM TEOPHUM CTPOCHUS
OPraHUYECKUX COCIUHCHUN, a TaKXE€ HAa YPOBHE CTECPEOXHUMHUYECKUX U
AJICKTPOHHBIX MPEJICTABICHUN O CTpOSHHUH BeliecTB. CBelleHHs 00 U3yd4aeMbIX B
KypCe€ BEIEeCTBaX JAlTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB JO CIIOXKHBIX
OMOJIOTHYECKH AaKTHBHBIX COEAMHEHUH. B Kypce opraHndeckoil XuMHUH
MOJy4aroT pa3BuUTHE CGHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs TE€pBOHAYAJIbHBIC TIPEACTABICHUS O XHUMHYECKOM CBS3H,
KJIacCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT
UX CTPOCHUS, 0 XUMHUYECKON PEAKIIUH.

Enunnas cucreMa 3HaHUM O BaXKHEUINMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX M MPUMEHEHMH, & TAKKE O XUMHUUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHusi JomnojHseTrca B 10  kiacce »sjieMeHTamMu
coAepKaHUs, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUM M TIPUKIAAHON XapakTep. OTH
3HAHUS CMOCOOCTBYIOT MMOHUMAHHIO B3aUMOCBSI3M XUMHUHU C JIPYTUMH HayKaMmH,
pACKpBIBAIOT €€ pOJib B IO3HABATEIbHOW W MPAKTUUYECKOW JESITEIIbHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBaKCHHS K IPOIECCY TBOPYECTBA B
00J1aCTH TCOPUH M MIPAKTHUCCKUX MPHUIIOKCHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPMEHTUPOBAThCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX MpoOseMax,
CBSI3aHHBIX C XUMHEH, KpUTUYECKH OCMBICIIMBATh HH(DOPMALIMIO U IPUMEHATH €€
JUJIs1 TIOTIOJTHEHUS 3HAHUH, PEIICHUS MHTEIUICKTYaJbHBIX U SKCIIEPUMEHTATbHBIX
HCCJIEI0BATEILCKUX 3a/1a4.

B mmaHe pemieHuss 3agad  BOCIUTAHUWS, Pa3BUTUS W COIMAIU3ALMHU
0o0y4Jaronuxcsi MPUHATHIE TPOTPAMMONM IO XMMHH TOAXOAbl K OMPEIEIICHUIO
collepKaHUsI W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaioT (HOPMUPOBAHHE
VHUBEPCAIBHBIX Y4YEOHBIX JCUCTBUIM, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
Pa3IMYHBIX BHUIOB JICSITCIBHOCTH: PCIICHHS MpoOJeM, IOHWCKA, aHaIu3a |
00paboTkn  WMH(pOpMAIMU, HEOOXOJAMMBIX IS  INPHOOPETCHHUS  OIbITA
MPAKTUYECKOW W HCCIEIOBATEIILCKON AEATEIbHOCTH, 3aHMUMAIOIIEH BAXKHOE
MECTO B ITO3HAHUU XUMHH.

B mpaktuke mpenojaBaHus XMMUU KaKk Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsi, TaKk W Ha YPOBHE CpEAHEro oOO0IIero oOpa3oBaHUs, MPH
ONPENECICHUHN COJICPKATEIBHON XApaKTEPUCTUKU LEJIEH M3YUYCHUs IpeaMeTa
HANpPaBJICHUEM TMEPBOCTECIIEHHOW 3HAYMMOCTH TPAAWLMOHHO MPU3HAETCS
dbopMHupOBaHWE OCHOB XHWMHUYECKOW HAyKW KaKk OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, IMPAKTUUYECKOW JESITEIbHOCTH YEIOBEKAa M KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOMYECKON TOYKH 3PEHHSI TaKOH
MOAXOA K OINPENCIICHUIO LEeled W3YYEHHS [MPEIMETa SBJISCTCS BIIOJHE
ONPAaB/IAHHBIM.



CornacHO aHHOW TOYKE 3pEHUS TJIABHBIMU IESIMU M3yUeHUs MpeaMeTa
«XuMust» Ha 0230BOM YPOBHE SIBIISFOTCS:

e (dopmupoBaHHE CHUCTEMBl XHMHUYECKHX 3HAHUW Kak BaKHEHIIeH
COCTaBIISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOIA
JIeKaT KITI0YEBbIC IOHATHSA, QyHIaMEHTAIbHbIC 3aKOHBI M TEOPUU XUMUH,
OCBOGHHE S3bIKa HAYKH, YCBOCHHE W MOHMMAHUE CYITHOCTU JOCTYITHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJICHHUE C UCTOPHUEH
UX Pa3BUTHS U CTAHOBJICHHSI,

e (dopmupoBaHWE H pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOAax
MO3HAHMS BEIIECTB W XHUMHYECKUX pEaKIud, HEOOXOAMMBIX IS
NpUOOpETEHHS YMEHHUI OPHEHTUPOBATHCS B MUPE BEIIECTB M XUMUYIECKUX
SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM
KU3HH,

e Ppa3BUTHE YMEHUU U CIIOCOOOB JIESITEIILHOCTH, CBSI3aHHBIX C HA0JII0ICHUEM
U OOBSICHEHHEM XHMHYECKOTO 3KCIEPUMEHTa, COOJIIOJCHUEM IPaBUII
0e30I1acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakTEpUCTHKA LIeTIeH 1 3a7a4 U3yUYeHUsI
npeiMeTa B IMporpaMMe IO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEr0 OOIIero
oOpazoBanusi. CerojHsi B MPENoIaBaHUU XUMHUH B OOJIBIICH CTEEHH OTHAETCS
OPEANnoOYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COojepKaHusd  oOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTrOTOBKY BBIMIYCKHHKA 00IIe00pa30oBaTeIbHOM
OpraHu3alliM, BIIAJICIONIET0 HE HA00OpOM 3HaHUW, a (YHKIUOHAIHLHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHUSIMU aKTUBHOTO MOJTYyYEHUS 3HAHUHN
U IPUMEHEHUS UX B pEaIbHOM JKU3HM JIJISl PEIICHUS MPAKTUUECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM mpu U3yHYEHHM TpeaMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3HaUYEHUE MPUOOPETAIOT TAKKE 1NN U 33]Ia4M, KaK:

aganTarys 00yJaronuxcs K yCJI0BUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHupOBaHWE  HMHTEIJICKTYaJIbHO  PAa3BUTONM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEILHOMY  MPHUHSATHIO
IPaMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIECTBAMHU U UX TIPUMEHEHHUEM;

dopmupoBaHre y OOyYarONIMXCSl KJIIOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINI), WMEIOINX YHUBEPCAIHHOE 3HAYCHHE MJIs Pa3IUYHBIX BUOB
NeSTeTLHOCTH: PEIICHHS MPoOIIeM, TIOUCKa, aHalu3a u 00paboTku nHpopMaIuy,
HEOOXOJAMMBIX JUIsI TIPUOOPETEHHS OMbITA JCATEIHLHOCTH, KOTOpas 3aHHUMAeT
BOXHOE MECTO B TIO3HAHUM XUMHUHU, a TaKXKe [Jis OICHKH C TO3UIUi
AKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIUSHUSA BEHIECTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEy;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTECIIEKTYATBHBIX M TBOPUYECKUX
CIIOCOOHOCTEW O00ydYaromuXCcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUoOpeTaTh
HOBBIC 3HAHUS IO XWMHH B COOTBETCTBUU C YKMU3HEHHBIMHU TOTPEOHOCTIMH,
WCIIOJIh30BaTh COBPEMEHHBIC WH(MOOPMAIIMOHHBIC TEXHOJOTHUHU I TOWCKAa U
aHanu3a Yy4eOHOW W HAYYHO-TIOMYJSPHONM HH(POPMAlUA XUMHYECKOTO
COJIep KaHMUS;

dbopMupoBaHWEe W pa3BUTHE Yy OOYYAIOIMIUXCS aCCOIMATUBHOTO W
JIOTUYECKOTO MBIIUIEHUs, HAOIOMaTeTbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, IPU TUIAHUPOBAHWUU U
MIPOBEICHUH XUMUYECKOTO IKCTIEPUMEHTA;

BOCIHUTaHHE Yy OOydarommxcsi YOeXIEHHOCTM B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTH XUMUHU, €€ BaXHOW POJIM B PEHICHUH TI00aTBHBIX MPOOIeM



palMOHAIBHOTO TPUPOAOIIOIB30BAHUS, TOMIOJHEHHS YHEPTETUYECKUX PECYPCOB
Y COXpaHEHUS TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOULIEHUSI K MPUPOJE U CBOEMY 3/I0POBBIO, a TaKkKe MPUOOPETEHUS ONbITA
UCIOJIb30BAHUSI MOJYUYEHHBIX 3HAHUM JJI TPUHSATUS TPAMOTHBIX PEIICHUH B
CUTYaIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebGHOM milaHe cpemgHero oOmiero oOpa3oBaHUSl MPEAMET «XUMH»
0a30BOTO YpPOBHSI BXOJUT B COCTaB NpeaMeTHOM obnactu «EcTecTBeHHO-
Hay4YHbIE PEIMETHI.

OO6miee uyMcIO 4YacoB, OTBEACHHBIX ISI M3YyUYEHUsS] XUMHUHM, Ha 0a30BOM
YpOBHE CpeHero oluiero oopa3zoBanus, cocrapiasier B 10 kmacce — 34 ygaca (1
4ac B HEJIEIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

Teopernueckne 0CHOBbI Oprannyeckoi xumum (3 yaca)

[IpenMer opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHSI OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyIbl OpraHUYECKUX BellecTB. ['oMoorus, nusoMmepus. XuMuueckas CBsi3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpeacraBnenre o  KilaccU(UKAMM  OPraHUYECKUX  BEIICCTB.
Homenkiatypa oprannueckiux coeJuHEHUH (CUCTEMaTHYecKasi) U TPUBHAIbHbBIC
Ha3BaHUS BaXKHEUILIUX MTPEACTABUTEIICH KJIACCOB OPraHMYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOJACHHUE H
ONMUCAaHUE JEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPALICHUID OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yraesoaopoabl (13 yacon)

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTaH u 3TaH —
POCTEUIITNE MPEACTABUTEIN ajJKaHOB: (U3MYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMeIlleHUs U TOpPEHUs), HAXOXKICHUE B TPHUPOAE, IMOJIyYeHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psifl. DTUJIEH U MIPOMUIEH —
POCTEUIITNE MPEACTABUTEIN aJKEHOB: (M3MYECKHE U XMMHYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUSA, TaJOTCHUPOBAaHMS, TUIApATallUd, OKUCICHHUS H
MOJIMMEPU3ALINH ), TOJTYYEHUE U TPUMEHECHHUE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUITHE
XUMUYECKHE CBOMCTBA (peakiius noaumepusanuu). [lomydyeHne CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TMPOCTEHIINN TMpEACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE,
¢usnueckue M XUMHYECKHE  CBOWCTBAa  (peakiMu  TUIPUPOBAHMS,
rajoreHUpPOBAHUS, THIPATALIMY, TOPEHUS ), TOJTYYEHHUE U IPUMEHEHNE.

Apensl. ben3zoin: coctas, ctpoenue, GU3HMUECKUE U XUMUYECKUE CBOWCTBA
(peakuuu raJJOreHUPOBAHMS K HUTPOBAHMS ), TOTYUYEHHUE U IPUMEHEHUE. 10.1y0n:
cocmas, cmpoeHue, @usuueckue U Xumuyeckue ceolcmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUs), NoJy4YeHue u npumerenue. TOKCUYHOCTH
apeHOB. ['eHeTHYecKasi CBA3b MEXKIY YIVIEBOAOPOAAMH, NMPUHAJICKANIUMU K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYEeCKUil), mupoiu3. [IpoayKTsl
nepepadboTKu HEPTH, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U B ObITY. KameHHbIH
YTOJIb ¥ POAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB W UX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpaslaMy IJIacTMacC, Kay4yKOB M PE3HMHBI, KOJJIEKIUU
«HedTe» 1 «YT07BY, MOACIUPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB U MPOBEACHUE
NMPAKTHYECKOI padoThI: NMOJIyYeHHe dTHJIEHA U N3y4YeHNe ero CBOMCTB.



Pacuérnrbie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM NMPOAYKTA PEAKLIMH 110 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

Kucinopoacoaep:xammue opranndeckue coequnenus (13 yacon)

[IpenenpHble OAHOATOMHBIE CHOUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue M XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopomHble CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. OTWICHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTajlllaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHne ramuepuHa u STUICHTIUKOJIS.

@deHoJI: CTPOCHHE MOJEKYJbI, (U3MUECKHME M XWMHUYECKHE CBOWCTBA.
Toxcuunocth perona. [Ipumenenue GpeHona.

Anpnerunipl U kemowusl. DopManpiaeruj, aleTadbICTHA: CTPOCHHE,
du3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKllMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIC PEAKIIUH ), OTyUYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOTBI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oO11ue 17151 Kj1acca KUCIIOT, peaKilus dTepuuKaIym ), MoJydyeHrue U IpUMEHEHHE.
CreapuHOBasi U OJICMHOBAsI KMUCJIOTHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KUCIIOT. MbLTa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxubiX dpupoB. Kupwel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, Kiaccupukanus — yrieBogoB  (MOHO-, JU- U
noyMcaxapunbl). [Joko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), oxucinenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHue Kpaxmana u
uesono3bl.  PU3MYEeCKe W XUMHYECKHE CBOMCTBA Kpaxmala (THUIpOJIN3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX MPEBPAIICHUIL:
MPOBE/ICHNE, HAOIIOICHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuznoM meau(ll)), MHOroaTOMHBIX CIHUPTOB (B3aUMOAECHCTBHE TIIUIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcugom memnu(ll), B3ammopelicTBue kKpaxmana ¢
HOJI0M), TPOBEACHUE MPAKTUHYECKOIl padoThl: CBOMCTBA PACTBOPAa YKCYCHOI
KHCJIOTHI.

Pacuérnblie 3anaumn.

Boruucnennss mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEILIECTBA WJIM MPOIYKTA PEAKIIMU 110 U3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WA MPOAYKTOB PEAKIIUN).

A30Tcoep:KalIue Oprannyeckne coeqnHenns (3 yaca).

AMHMHOKHCIIOTBI ~ Kak  aM(oTepHbIe  OpraHWYECKUE  COCAMHCHUS.
@u3nyecKkue U XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHne aMMHOKUCHOT. [lenTuasl.



benku xak mpupoHBIE BRICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATYypaIlusl, KAYeCTBCHHBIC peaKlliy Ha OeJKH.

OKCnepUMEHTAIbHBIE METO/Abl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypamus OCEIKOB
NIpU HarpeBaHUH, [IBETHBIE PEAKIIUN OCITKOB.

BbicokomoJieKyasipHbIe coequHeHnst (2 yaca).

OcHOBHBIE TOHSITHUS XUMHUHU BICOKOMOJIEKYJIIPHBIX COSIUHEHUN: MOHOMED,
NOJIUMEpP,  CTPYKTYpHOE  3BEHO, CTCNECHb  IOJUMEpPHU3AINH,  CPEIHSSA
MoJieKyJisipHass Macca. OCHOBHbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCTMHEHUN — TIOJTMMEPHU3aINs U TIOJTUKOH/ICHCAITHS.

OKCneprUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX NPEBPAICHUN:
O3HAaKOMJIEHHE C oOpa3llaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeMeTHBIX CBA3EH NMPU U3YYEHUH OPraHUYECKON XUMUH
B 10 kJacce OCyIecTBIsETCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TTOHATHUH, TaK U MOHSATUH, SBJISIFOIINXCS CUCTEMHBIMU JIJISI OT/ACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKaIus, MePUOIUIHOCTD,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPTreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusMm, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HMCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO TMHTAHMUS,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenapaThl, MaTepUAaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.



IJNTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA IIPOTPAMMBI 110
XNMHNHN HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM M TpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM st
Pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHHS IIPOrpaMM CPEAHET0 00IIEero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHUE OOYYarOIIUMUCS POCCUHCKON T'PaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHX Tpaauluii 0a30BOMl HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LETOCTHOMN
CUCTEME XUMHYECKOT0 00pa30BaHus;

HAJIM4YKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, yXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U UJ€aIaMHl POCCUHUCKOTO TPakIaHCKOTO OOIIECTBA, MPUHSATHIMH B
o0lIIIecTBE HOPpMaMU U TIpaBUJIaMHU TOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOIO CTAHOBJIECHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaxKkaroT
c(hOPMHUPOBAHHOCTh OMNBITA TMO3HABATEIHLHON W MPAKTUYECKOW NEeATebHOCTH
OOy4JaroIuxcst o peaau3aii MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HaHUS OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOPMAaX M MPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON [EATEIIBHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33144, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TNPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OT€UYECTBECHHON XUMUM;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TPAKTUIECKOTO
MIPUMEHEHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX ~HAOMIOACHUHN, KPOMOTIMBBIX JKCIEPUMEHTAIBHBIX ITOMCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSACh HA MOPAIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHUX
MOCTYTKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl IIEHHOCTEH 370poBOro M 0Oe3zomacHoro oOpas3a JKW3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS L[IEHHOCTH TPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
6€30macHOro MOBEACHUS B CUTYaIIUSIX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIFOJICH;

OCO3HaHUSs MOCIEACTBUIN U HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEIOBATEIHCKOMN
JeSTeTbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHUE B PEIICHHM MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpEeca K MPaKTUUYEeCKOMY U3yUYeHUI0 TpodeccHii pa3iuiHoro poia, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXXEHHUS K TPYLY, JIIOASM TPYAa U Pe3yJbTaTaM TPYJOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peaanu3alui COOCTBEHHBIX KU3HEHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0,J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHLHOTO XapaKTepa KOJOTUYECKHX MpOOJieM, BIUSHUS
AKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTIKEHUNW XUMUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO NPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BpEI OKPYKAIOLIEH
MIPUPOHON Cpelie, YMEHHUSI TPOTHO3UPOBATh HEOIArOMPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILLATh UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTU SKOJOTMYECKOW HAMpPaBIECHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCS UMHU B II03HABATEIBHOM, KOMMYHUKATUBHON U COLIUATILHOMN
MPaKTUKE, CIOCOOHOCTH W YMEHHSI AKTHBHO MPOTHUBOCTOSTH HJICOJOTHH
xemohoouu;



7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBCHHOMN MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHHM KaK HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH 1E€JI0CTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
NO3HAHUH TPUPOJTHBIX 3aKOHOMEPHOCTEW M PEIICHUH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOU
MUBWIM3AIMHA: B €€ TYMaHHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTepHaTbHOW KYJIBTYPHI, PEIICHHH TJI00ATBHBIX
npo0sieM yCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOMH,
NUIIEBOM U DKOJIOTMYECKOM Oe30MacHOCTH, B PAa3BUTHH  MEIUIMHBI,
o0ecreueHn yCIOBHUM YCHEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4JieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TIOHMMAaHHUSl CYHIHOCTH METOOB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BATh
MOJIy4aeMble 3HAHUSA JJIs aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPY>KaIOIIET0 MUpa
U TPOUCXOASAIIMX B HEM H3MEHEHUW, YMEHHUS Jenarb OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IIEJIbIO
MOJIYYECHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCHOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K TTO3HAHUIO U UCCIIEIOBATENLCKON e TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSAM Tpy/a B pa3IMuHbIX chepax mpodeccnoHaTbHON
NeSITeTLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS YUEOHOT0 MpeAMeTa « XUMHUSD» Ha
YpOBHE CPeJHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOydarouIuxcs
MEXIMCUUILUIMHAPHBIE (MeXnpeaMeTHBIE) oOlLIEHayYHbIE NOHSATHS,
OTpa)karolllue IEJOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEeUu(HUKYy METOIOB
NO3HAHUA, MCHOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHbIE y4eOHbIe JENCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, PpEryJsATUBHBIE), oOecrneuuBaroue (HopMUpOBaHUE
(YyHKIMOHATBHOW FPAMOTHOCTH M COLUATIBHON KOMIIETEHIIMU O0YyYaIOIINXCS;

CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHUBEpCaIbHbIe yueOHbIE
JEUCTBHUS B II03HABATEIIbHOW U COLMAIIBHON IIPAKTUKE.

MeranpenMeTHbIE PE3yJbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  [103HABATEJIbHBIMA, KOMMYHHKATUBHBIMU M  PETYJISTUBHBIMU
JIEUCTBUSIMH.



OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMH
JAeUCTBUAMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOJIeMYy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpPEAETATh ILEIM JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTWKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JEATEIBHOCTH C IOCTABJICHHBIMU
LEJISIMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTAaHABIMBATH UX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHSATHS JIJI1 O0BICHEHUS OT/ACIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KIacCH(UKAIMK BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBAaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEKIY M3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PpaCCYXXKJICHUA (MHAYKTUBHBIC, IEIYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUYHS B PacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CHMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBaTh  MOJCIbHBIC
peACTaBICHUS — XUMHUYECKHUI 3HaK (CMMBOJ) dJIEMEHTa, XUMHUecKas (popMmyiia,
ypaBHEHHE XUMHUUYECKOW PEaKIMu — MPU PEIICHUH YICOHBIX TT03HABATEIbHBIX U
MPaKTUYECKUX 3aja4, MPUMEHATh HAa3BaHHBIE MOJACIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HM3YYa€MbIX BEIIECTB W XHUMHYECKUX
pEaKIuu.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJauyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOMIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUII;

BJIAJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIOATh 32 X0/IOM
MpoIIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000IIeHnsT ¥  BBIBOJABI  OTHOCHUTENIBHO  JOCTOBEPHOCTH  PE3YJIbTATOB
HCCIICIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MIPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3a]lady, MPUMEHEHHIO Pa3JIMYHbIX
METOJ0B MO3HAHMSL.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3MYHBIX HWCTOYHHMKAX WHopManuu (HAy4HO-
MOMyJISipHAsl JINTEpaTypa XHUMHYECKOTO COJCpKaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHATM3UPOBATh HH(POPMAIIUIO PA3IUIHBIX BUIOB U (opm
MIpEJCTaBIICHHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HETPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3aITPOCH U IPUMEHSITH PA3TUYHBIC METOIbI PU TTOUCKE U
orbope wuHpOpMAIMKA, HEOOXOAUMON JJI BBIMOJHEHUS YYEOHBIX 3a7ad
OIIPELIEIIEHHOIO TUIIA;



npuoOpeTaTh OMBIT MCIOJb30BaHUS UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (QOpMYy MpeCTaBICHUS
uHpopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HuH(OpManuen: NpUMEHSITh MEXIpeAMETHbIe (pu3nyueckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aOOpEeBUATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ TUAIOra U/ uitu
JUCKYCCUHM, BBICKa3blBaTh WUJeH, GOPMYIUPOBATH CBOU  MPEAJIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CAMOCTOSATENIbHO WM COBMECTHO CO CBEPCTHUKAMHU IPHU
BBITIOJIHEHUA ~XUMHUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKON paboThl 1O
MCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, PeAIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYX ACHUS U OOMEHAa MHEHUSIMH.

OByajieHUe YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, OMNpeAesis e€ MeJu W 3aJadd, KOHTPOJIMUPOBATH U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpEJIaraeMblii aJlfOpUTM JACHCTBUM TIPU
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3aja4, BBIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEHICHHs] ¢ YYETOM MMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JICATENBHOCTH HA  OCHOBE
caMoaHaJIn3a U CaMOOIIEHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KUIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpaXKaroT:

C(l)OpMI/IpOBaHHOCTB MPEACTABIEHUN O XUMHUYECKOU COCTaanﬁomeﬁ
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUPA, POJIM XWMHUM B ITIO3HAHUMW SIBJICHUU
npuposibl, B (OPMUPOBAHWM MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTHYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHMX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XMMUYECKUN DJJIEMEHT, aTOM, JJIEKTPOHHAas
o0ooyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHHOCTD,
XMMUYECKasl CBS3b, CTPYKTYpHas dbopmyna (pasBepHyTa;I U COKpani€HHas), MOJib,
MOJISIpHAsE Macca, MOJISIpPHbIA OOBEM, YIIEPOIHBIN CKEJET, q)yHKuHOHaJILHaﬂ
rpynna, paaukall, U30MepHus, H30MEPbl, TOMOJIOTUYECKUU PALA, TOMOJIOTH,
YIJIEBOAOPO/IbI, KUCIOPO U A30TCOAEPIKALLNE COCTUHEHNS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI



(Teopus cTpoeHus opraHnndyeckux BemiecTB A. M. BytnepoBa, 3aKk0H coXpaHeHHUsI
MacChl  BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM  SI3BIK  XHUMHH;
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE MOHWMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (haKTOJIOTUYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U 0€3011aCHOM HCIIOJIb30BAHUU BAKHEUIIIUX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOLINE TIOHSTHS MPU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COSANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
M3TOTABJIMBATH MOJIEIIM MOJIEKYJI OPTaHUYECKUX BEIECTB JIJISl UJUTFOCTPAIIMHN UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIECTB MO HMX COCTaBy U CTPOEHUIO K OIpEAeIEHHOMY
KJIacCy/Tpynne coeauHeHUuN (YriaeBOAOPOJIbI, KUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHMUSI, BBHICOKOMOJICKYJISIDHBIE COCIMHEHMS), JaBaTh MM Ha3BaHUA IIO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIILHbBIE
Ha3BaHUSI OTJIEJBHBIX OPraHWYECKUX BEIIECTB (ITWIICH, MPOIMIICH, alleTUJICH,
ATUJICHTIUKOJb, TTULEPUH, (heHo, popManbaerul, aleTaibaerul, MypaBbuHas
KHUCIIOTa, YKCYCHasl KHCIJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, (GPYKTO3a, KpaxmaJl, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BUIbI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH TMOJIOKEHUS TEOPHUH CTPOCHMUS
opranuveckux BemectB A. M. bymiepoBa mis OOBSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MACChI BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nuecKkue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 9TaH, STUJIEH, MPOIUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUICHTIMKOJb,
TJIAIEpYH, (EHOJI, alleTalbICTH ], MypaBbUHAS U YKCYyCHAsl KUCIOTHI, TIIIOKO03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCYyCHasi  KHUCIIOTa),  WUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepPU30BaTh HMCTOYHUKHU
YTIIEBOJOPOAHOTO ChIpbsi (HE(PTh, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI WX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTa
pPEaKIMK 1O HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITUN);

c(hOpMHUPOBAHHOCTh YMEHUU BIAJCTh CHUCTEMOW 3HAHWUW 00 OCHOBHBIX
METO/aX HAYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYCHUU BEIICCTB
M XAMHYECKUX sBJIICHWA  (HAONIONCHHWE, W3MEpPEHHE, JKCIICPUMEHT,
MOJICIIUPOBAHUE), UCTIOIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIST IPUHSI TS
pEIIeHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

chOpMHUPOBAHHOCT, YMEHHMM  COONIIOMAaTh  TpaBWja  TOJH30BAHUS
XUMUYECKON TOCYZI0i W JTa0OpaTOPHBIM OOOpYIOBAaHWEM, a TaKKe IMpaBuia



oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOTHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpallleHUs] OPraHMYeCKUX BEIIeCTB MpPU HarpeBaHUH,
MOJIyYCHHE OTWICHAa M U3YYEHHUE €ro CBOMCTB, KAadeCTBEHHBIC pPEAKIUU
OpraHUYeCKUX BEIIECTB, JCHATypalusi OEJIKOB NpU HarpeBaHUU, IIBETHHIC
peakiuu OEKOB) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BeleCTBaMH M J1a0OpaTOpHBIM O0OpPYIOBaHUEM, IPEACTABIATDH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu YypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOPMYIUPOBaTh BBHIBOJBI HAa OCHOBE JTHUX
pE3yNbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaruu, HTepHET U Apyrux);

c(hOpMHUPOBAHHOCT, YMEHUU COONIOJaTh  MpaBUjia  SKOJOTUYECKU
11€JI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATEIHHOCTH B IEJAX
COXpaHEHUsI CBOETO 37I0POBbS U OKPYKAIOIIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTb BO3/ICHCTBUS HA >KUBBIC OPraHU3MbI OMPENETEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpumepax crocoObl
YMEHBIIICHUS U TPEIOTBPAIICHUS MX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YeJIOBEKa,;

JUTsl OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;
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