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HOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1O XUMUM Ha YPOBHE CpeAHEro oOmero oobpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumn», TpedoOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHOll 00pa3oBaTENbHON MPOTPaMMBbI CpeAHEro ooiiero o0pa3oBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepasbHOM  TOCYAapCTBEHHOM
obpazoBatenpbHoM cTanmapre COO, c¢ yuérom Konmenmuum mpemnogaBaHus
ydueOHOro mpenMera «XuMuUs» B 00pa3oBaTelibHbIX OpraHuzanusx Poccuiickoi
denepauuy, peadu3yOLIMX OCHOBHBIE 0O0pa3oBaTEelbHBIE MNPOrpPaMMblL, U
OCHOBHBIX TNoJIokeHn «CTpaTreruum pas3BUTHS BocnuTaHus B Pocculickoil
Oeneparnuu Ha niepuoa 10 2025 roga» (Pacnopsoxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXO0NIOB K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K OMNpPEIETICHUIO
o0mieit crpaTeruu 00y4yeHus, BOCIUTAHUS U Pa3BUTHs O0YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 11t 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHUenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICp)KaHMsI, pe3yJabTaTOB OOy4deHUs W TpeOOBaHUM K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
0011e00pa30BaTeIbHONM  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHOYXHAT 3aBepUIAIONIMM OSTallOM pealu3aludd Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIINX
HEJIOCTHOM CHCTEME XHUMHYECKOro O0pa3oBaHMA. OTH IEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeJlOBEeKa, a TaKKe OJKOJOTMYeCKd OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0O U TpUPOAHON cpede. Peamusyercs xumuueckoe oOpa3oBaHHE
o0ydJarmuXcs Ha YPOBHE CPEAHEro 00Immero o0pa3oBaHus CPEACTBAMH y4eOHOTO
npenMera «XuMHUSA», COJAEpPKAHHME M TOCTPOCHHE KOTOPOro ONpelesieHbl B
nporpaMme MO0 XUMHUU € Y4E€TOM Cleuu(PUKM HAyKW XUMUHU, €€ 3HaYeHUs B
MO3HAHUW TPUPOJLI U B MATEPHAIBHOW KU3HMU OOIIECTBA, a TakkKe C y4ETOM
O0ImMX 1eneil YW TPUHLMUIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero ooiero oopasoanus B Poccuiickoit deaeparuu.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYyIO poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PALIMOHATBHOIO HAYYHOTO MBILICHHUS,
B CO3/IaHM€ LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE Kak O €IMHCTBE
NPUPOABl M YelIOBEeKa, KOTopoe (GopMUpYeTCs B XMMHHM Ha OCHOBE MOHMMAaHUS
BELIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSA3U MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTAMHU MIPUMEHEHUS.



TecHO B3aUMOJICUCTBYS ¢ APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHs CTalla
HEOThEMJIEMOI YacThI0O MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W SKM3HU Kaxaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3uJaTenbHas, KaK Hayka BBICOKMX TEXHOJIOTMH HampaBieHa Ha pEIICHHE
I00aMbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUILEBON, HIKOJIOTMUYECKOM 0€30MaCHOCTH M OXPAHbI 3/I0POBbSI.

B coorBercTBUM ¢ 0OmMUMHU MENIMH W TPUHIUIAMU CPEIHETO OOIIEro
oOpa3oBaHus cojaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbI ypOBEHB
W3Y4YEHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaImuxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKM3Hb COLIMYMA, MPOAOJIKEHHS
o0pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocrapisifoiuMu -~ ipeiMeTa  «XHUMHsS»  SBISIOTCS  0a30BbIE  KYpChl  —
«Oprannueckass xumus» U «OOImas W HEOpPraHUYecKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBIISTFOTCS OCHOBBI 0a30BOI HAyKH: CUCTEMA
3HAaHUHN MO HEOPTraHMYECKOW XUMUHU (C BKIIOUEHUEM 3HAHUU U3 OOIIeH XUMUHU) U
oprannyeckol xumuu. @opMUpOBaHUE JAHHOW CHUCTEMbI 3HAHUU MPU U3YYCHUH
npenMera o0ecreyuBaeT BO3MOXXHOCTH PAaCCMOTPEHUSI BCEro MHOI000pas3us
BEIIECTB Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUIN XUMUHU.

CtpykTypa cojaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMmus» copmMupoBaHa B IMporpamMMe MO XUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro MaTrepuasia M OOyCIIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW  HA  ONPEAEIIEHHBIX
TEOpPETUYECKUX YpOBHsIX. Tak, B Kypce OpraHMYeCKOM XHUMHHU BeEIIECTBa
paccMaTpHUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPHUU CTPOEHHUS OPraHUYECKHUX
COCIMHEHUM, a TakKe Ha YpPOBHE CTEPECOXUMHUYECKHMX U BJIEKTPOHHBIX
MPENCTAaBICHU O CTpoeHMu BemiecTB. CBemeHUs 00 W3y4aeMblXx B Kypce
BEIIIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIE€BOJOPOIOB JO CIOXKHBIX OMOJOTHUECKU
aKTUBHBIX COEIMHEHHH. B Kypce opraHuueckoil XMMHHM TIONYy4YalOT pa3BUTHE
chopMUpOBaHHBIC Ha YPOBHE OCHOBHOrO OOINEro oOpa3oBaHUs IEpBOHAYAIILHBIC
MIPEICTABICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKOU PEaKIIUU.

[lon HOBBIM yrjioM 3peHHs B IpeaMere «XUMHsS» 0a30BOro ypOBHS
paccMaTpHWBaeTCsl M3yYEHHBI Ha YPOBHE OCHOBHOTO 0OImIero ooOpa3oBaHUs
TeOpeTUYeCKU MaTepuan U (aKTOJIOTMYECKUE CBEJICHUS O BEIIECTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» OOYYarOMIMMCSl TPEAOCTaBIAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAYCHUE
MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UIUH,
riy0oke TOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0obmIaromel 10 00BICHSIONICH U MPOrHO3UPYIOLIEH.



Enunas cucrema 3HaHUM O BaXKHEMINIMX BEIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W NMPUMEHEHUHU, a TAKKE O XMMHUYECKHX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpOTeKaHusi pJomnojHsercs B kKypcax 10 um 11 kmnaccoB
AIIEMEHTAMM COJAEPKAaHUSA, WMEIOIIUMH KYJIbTYPOJIOIrMYECKUA M MPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBS3U XUMHUU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ pojib B MO3HABATEIBHOW W IMPAKTUYECKOU
JeSITEIbHOCTU 4EeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHHIO YBAXKEHUSA K TpoIeccy
TBOPUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUU XMMHH, TTOMOTaIOT
BBIITYCKHUKY OpPUEHTUPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(GOPMaLUI0 U
OPUMEHATh €€ [ TONOJHEHUS 3HaHWM, pEIIeHUs HHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coxepxanue yueOHOro
npeamera  «XUMHUS»  JTAaHHOTO  YPOBHS ~ M3YYEHHMS] OPUEHTHUPOBAHO  Ha
dbopMupoBaHUEe y OOYYaIOIIMXCSI MHPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHMS
¢unocockux uaeH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOTO H
OpPraHMYECKOr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SIBICHUW IyTEM OKCIIEPUMEHTA U
pelieHus] TMPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMH U  TEOPETUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUHU SKOJOTHUYECKHUX Mpoliem, a
TaKxe Mpo0seM cOepexeHUsl IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3[JaHUsI HOBBIX
TEXHOJIOTUN U MAaTEpUAJIOB.

B nmnnane pemeHns 3agad  BOCIWTAHHSA, pPa3BUTUSA W COLMAIHM3ALUU
OOy4YaIMXcAd MNPUHATHIE MPOrPaMMOM IO XUMHUU MOAXOJbl K OIPEAEIICHUIO
COJNEPXKAHMSI M TOCTPOEHUS TpelMeTa NpeaycMaTpuBalOT (HOpMUPOBAHME
YHUBEPCAIbHBIX y4eOHBIX JCHCTBUN, uMelomUX 0a30Boe 3HAYEHHE IS
pa3MYHBIX BHUJOB JACATEIbHOCTU: peElIeHHs MpodjeM, IOUCKa, aHalu3a u
00paboTKHN MHPpOPMAIHN, HEOOXOAUMBIX JIJIsl IPUOOPETEHHS OTbITa MPAKTUYECKOM
U HCCIEAO0BATENIbCKON AESATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenopaBaHus XHMHM KAaK Ha YPOBHE OCHOBHOIO OOILEro
00pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsI, IPU OMPEACTICHUN
COJIEPXKATENIbHOM XapaKTePUCTUKHU LieJed H3Yy4eHHs] TMpeAMeTa HalpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAJUIMOHHO NpU3HAETCS (HOPMHUpPOBAHHME OCHOB
XUMUYECKON HAayKH Kak 00JJACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NeSITENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAUYECKOW TOYKH 3PEHUS TAKOW MOAXOA K ONPENCIICHHIO LEJIed H3y4YEeHUS
MIpeAMETA SBJISIETCS BIIOJHE ONPABIAaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHMs TJIABHBIMU LIEJSIMH HM3YYEHHs NpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCS:

e (¢opMHpOBaHUE CHUCTEMbl XHMMHYECKMX 3HAaHUH Kak BakHeHIen
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU



JeKAT KIIOYEBBIC TOHATHS, (PYHIaMEHTAJIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE f3bIKAa HAyKH, YCBOCHHWE W TMOHUMAaHUE CYIIHOCTH JIOCTYIHBIX
00001IeHN T MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C HCTOpUeHn
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHuE 1 pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi MPUOOpETeHuUs
YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SBJICHUH,
UMEIOIIUX MECTO B MPUPO/JIC, B MTPAKTUIECKON M TIOBCETHEBHOM KU3HH,

e Ppa3BUTHC YMCHHH U CITOCOOOB JACATEIBHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM H
OOBSICHEHUEM XHMHMYECKOTO0 DJKCIEPUMEHTa, COOJIOJEHUEM MPaBUI
0e30macHOro OOpaIeHUs ¢ BEIICCTBAMH.

Hapsny ¢ atuMm, conepskarenbHas XapaKTEPUCTHKA LIEJIEN U 3a7a4 U3yYeHUs
npeaMeTa B IporpaMMe 10 XUMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHU
C HOBBIMHM MPUOPUTETAMH B CHUCTEME cpefHero oomero oopa3zoBanus. CerogaHs B
NpEenoJaBaHud XMMHH B OONbIIEH CTemeHW OTAAETCS  MPEeArnoYTeHUE
MPAKTUYECKON KOMIIOHCHTE COJCpKaHWUA OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHUKA 00111€00pa30oBaTENbHON OpraHu3aluy, BIaJCIOUIEro He
HAOOpOM 3HaHUM, a (QPYHKIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CHOcOO0amMu |
YMEHUSIMUA aKTUBHOT'O TIOJYYCHHsI 3HAHUN W MPUMEHEHHUS WX B PEaTbHOU KU3HU
JUTSL pEIICHUS IPAKTUIECKUX 3a71a4.

B cBs3u C 3TUM TpU U3YYEHUM TMpeaMera «XHUMHs» JIOMUHUPYIOIIEe
3HaYEHWE MPUOOPETAIOT TAKKE LIETU U 3a]]a4H, KaK:

amanTanysi 00yJaronuxcsl K YCIOBHSIM JUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBAaHWE  WHTE/UICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECCTBY, CAMOCTOSTCIIBHOMY MPHUHSATHIO TPAaMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y OOYyYaroOmMXCS  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), WMEIOIIMNX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IUYHBIX BUOB
JeSITeTHbHOCTU: PEIIeHUs MpoOJeM, MOUCKa, aHamu3a U 00paboTKH MHQOpPMAIIUH,
HEOOXOMUMBIX JUIsI TIPUOOPETEHHSI OMNBbITa JACSITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B IIO3HAHWM XUMHH, a TaKXKe I OIEHKH C TIO3UIUH
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XHUMHUYECKHX
MIPOIIECCOB HA OPTAaHU3M YEIOBEKa U MIPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEN 00YUaIOIIUXCsl: CIIOCOOHOCTH CAMOCTOSITENIbHO MTPUOOPETATh HOBBIE
3HAHUS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOIb30BaTh
COBpEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA M aHaIn3a Y4eOHOU |
HAyYHO-TIOMYJISAPHON HH()OPMAITUH XUMHUYECKOTO COICPIKAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO



HEOOXOUMBI, B YAaCTHOCTH, NPH TUIAHUPOBAHUU W TPOBEJACHUU XUMHUUECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJarommxcs YOEKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPAaBJICHHOCTH XHMHH, €€ Ba)XHOW pPOJM B PEIICHUH TIJIOOATBHBIX MPOoOIeM
pPalMOHAJIBHOTO MPUPOONOIb30BAHMS, MOMOIHEHUSI YIHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH OepekHOro
OTHOIICHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TaKXKe NPHOOPETCHHs OIbITa
WCIIOJIb30BaHUsl TOJNYYEHHBIX 3HAHUW JJISI TPUHATHS TPAMOTHBIX pEHIeHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yueOHOM 1uIaHe cpemHero oOIIero oOpa3oBaHUs MpeAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJIUT B COCTaB MPEAMETHOIN obnactu «EcTeCTBEeHHO-HAyYHbBIC
pEAMETHIY.

OO6111ee YnciIo YacoB, OTBEAEHHBIX JIJIS M3YYEHUS! XUMUH, HA 0a30BOM YPOBHE
cpenHero oomiero oopasoBanms, coctapiser 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Hefenro), B 11 kmacce — 34 yaca (1 gac B Hezeno).



COAEPKAHUE OBYUEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHUHU

[Ipenmer opraHn4ecKOi XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYCHUHM HOBBIX BEIIECTB M MaTepuaioB. Teopust CTPOEHUS OPTraHUYECKHUX
coequHennii A. M. BytnepoBa, e€ ocHoBHbIE TTOT0KeHUsI. CTPYKTYpHbIE (POPMYIIBI
OpraHMYECKUX BellecTB. [omornorus, u3oMepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAVMHEHUAX — OJIMHAPHBIE U KPAaTHBIC CBA3H.

[TpencraBienue o kiaccU(pUKalMU OpraHMYecKux BemiecTB. HoMmeHkiaTypa
OPraHMYECKUX COCOUHEHUM (CUCTEeMaTHYecKas) W TpHUBUAIbHbIE HA3BaHUS
BAKHEHIINX IPEICTABUTENEH KJIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4ECHMs BEIIECTB M HX IPEBpalICHUI:
O3HAKOMJIEHHE C oOpa3lamMy OpPraHWYECKUX BEIIECTB M MaTepuajllaMd Ha HUX
OCHOBE, MOJECIMPOBAHUE MOJIEKYJ OPTaHWYECKUX BEIIECTB, HAOMIOJEHUE W
OINHMCAaHKUE AEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IpU HarpeBaHuu (MJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psA. MeraH W 3TaH —
IpOCTEUIINE MNPEICTABUTENN aJIKaHOB: (PU3UYECKHE W XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHUss U TOPEHHUs), HAXOXJACHHWE B MPHUPOJAE, IOIY4YEHUE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUMN PAA. DTUIEH U NPOINHIEH —
NpOCTEUIINE MPEICTABUTENN AJIKEHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApAaTAlUd, OKHUCIEHUS U
NOJIMMEPHU3ALIMH ), ITOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUEe CBOWCTBa (peakuusi noiaumepuszanuu). [lomydeHne CHHTETUYECKOro
Kay4dyKa 1 pE3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIICH
— MPOCTEUIINNA TNPECTABUTENb AJIKUHOB: COCTaB, CTPOECHHE, (U3HUECKHE U
XMMHUYECKNE CBOWCTBA (pEakUUU T'MAPUPOBAHUS, ralOre€HUPOBAHMS, THAPATALIUY,
rOpEeHus), OJTyYEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (GU3NYECKUe U XHUMUYECKHE CBOICTBA
(peakuuu raJloreHUPOBAaHUSA U HUTPOBAHUS), MOJyYCHHE W NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS. U HUMPOBAHUS), NOAy4YeHue u npumeneHue. TOKCUIHOCTH



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJOPOJAMH, NPUHAIEKAIMIUMHA K
pPa3IMYHBIM KJIacCaM.

[IpupogHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeiii ra3 U IOIyTHBIE
He(TaHble ra3el. HedTe u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HePpTH:
NEPEroHKa, KPEeKUHI (TEPMUYECKUM, KaTaluTU4YecKui), nuponu3. I[IpoaykTsl
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHMS BEHIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEeHHME C oOpasllaMu IUIacTMacC, KaydyKOB M PE3WHBI, KOJJIEKIHH
«Hebtb» u  «Yromp», MOAETUpPOBAHHWE  MOJEKYJI  YIJIEBOJOPOJOB |
rajJlOreHONPOU3BOIHBIX, MTPOBEECHNE NPAKTUYECKON pabOoThl: MOMyUYeHHUE ITHIICHA
Y U3YYEHHE €T0 CBOMCTB.

Pacuérnnle 3agaun.

BbruniciieHuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOMHOIO BEIIECTBA WJIM IPOMYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenbHple OQHOATOMHBIE CHMPTHL. MeETaHOI W JTAHON: CTPOEHME,
¢usnyeckue W XUMHUYECKHE CBOMCTBA (peakIiMH C aKTUBHBIMU MeETajlllaMH,

raJIoreHOBOJOPO/IAMH, TOpPEHHE), NpUMEHeHue. BogopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE MeTaHOIa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbl€  COUPTHI. OTWICHIVIMKOJIb W TJIULEPUH: CTPOECHHE,
¢uznueckue W XUMHUYECKHME CBOWCTBA (B3aMMOAEHCTBHE CO UICIIOYHBIMH
MeTalJlaMH, KaueCTBEHHas peakiusi Ha MHOroaTOMHbIE CIUPThI). JleiicTBUE Ha
opraHusM 4yesoBeka. [I[puMeHeHne riuumnepruHa u TUIEHTJIAKOIIS.

®deHon: CTPOCHHE MOJEKYNbl, (U3UYECKHEe U XUMUYECKHE CBOWCTBA.
ToxkcuunocTs penona. [Ipumenenue denona.

Anbaeruapl W kemouwvl. DOpMaNbIETUl, alleTaIbJICTU: CTPOCHHUE,
dbu3znueckue M XUMHUYECKHE CBOMCTBA (PEaKIMHM OKWCJIEHUS U BOCCTAHOBJICHMS,
KAauECTBEHHBIE PEAKIIMH), [I0JTyYEHNUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpeEAe/bHbIE KapOOHOBBIE KHUCIOTBHL. MypaBbUHAs W
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHe W XMMHUYECKHE CBOMCTBa (CBOICTBA,
o0mue s Kiacca KUCIOT, peakius dTepuduKaiim), MoxydyeHue u IpuMeHeHHeE.
CreapuHOBasi U OJIEMHOBAas KUCIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble >@QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KucCHOT. [maponus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomorunyeckas
POJIb JKUPOB.

VYrneBoapl: cocTaB, KiacCU(pUKAIMs  yriaeBoAoB  (MOHO-, JH- U
nojMcaxapubl). ['Toko3a — mpocTeinii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3NYeCKue M XHUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE C



runpokcugom meau(ll), oxucinenne amMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXJACHUE B MPUPOJE, NMPUMEHEHUE,
ouonornyeckas poib. DorocunTe3. pykTo3a Kak H30Mep TIIIOKO3BI.

Kpaxman u nemirono3a Kak nNpupoaHbie nonuMepbl. CTpoeHue Kpaxmaia H
Hewnoyio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaja (THAPOIH3,
KaueCTBEHHAs PEAKIIHS C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl H3YYEHHUSI BEIIECTB M HUX MPEBPAIICHUMN:
pOBe/IeHHE, HaOJIOJEHHE W ONHCAHHE JEMOHCTPALMOHHBIX ONBITOB: T'OPEHHUE
CIHUPTOB, KaUYe€CTBEHHbIE PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJIa
okcuaoM wMeau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIIEPUHA C
ruapokcuaom menu(ll)), anpaerugoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemau(ll), B3aumonelicTBUE Kpaxmayia C HOJOM),
IIPOBEICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaumn.

BbluuciaeHuss 1Mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIECTBA WJIM NPOJYKTA PEaKIMH MO U3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJHOTO M3 UCXOJHBIX BEIECTB WU MPOAYKTOB PEAKIUN).

A30TcoiepKale OpraHM4eckKue COeIMHEHUS.

AMUHOKHUCIIOTH Kak aMoTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe muiuHa). buosnorudeckoe
3HaYe€HUuEe aMUHOKUCTOT. [lenTubl.

benku kak MNpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuuHasd,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATypalllsl, KAUeCTBEHHbIE PEAKLIUU Ha OCJIKH.

DKCIEepUMEHTAIbHBIE METOJbl HM3YYEeHMsI BEIECTB W HUX MpEBpaIleHU:
HAOJIIO/ICHUE U OMHMCAHKE JEMOHCTPAIIMOHHBIX OTBITOB: JAeHATYypaIus OCIKOB MpU
HarpeBaHUM, IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJIeKy IsIpHbIE COeIHHEHUS

OCHOBHBIC TMOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSS MOJIEKYJsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN —
MOJIUMEPHU3ALIMS U TIOTUKOHICHCAIHSI.

OKCHepUMEHTAbHbIE METOAbl HM3YyUYEeHHUS BEUIECTB M UX MPEBPAIICHUN:
O3HAKOMJIEHHE C 00pasliaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBSI3el MPU U3YYCHUH OPraHUYECKON XUMUU B
10 kyacce OCYUIECTBIIETCS YEpe3 HCIOJIb30BaHHE KaK OOIIHMX €CTECTBEHHO-
HAYYHBIX MOHSTHH, TaK M TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (DaKT, THIIOTE3a,
3aKOH, TEOPWsI, aHAJIWM3, CHHTE3, KJIacCU(UKAIUS, NEPHOANIHOCTD, HAOIIOICHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIIUPOBaHHE.

®dusmka: wmarepusi, OJHEPrusi, Macca, arToM, DOJEKTPOH, MOJEKyIa,
DHEPreTUYECKUH ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIICCTBA, (PU3MUECKHUE BETMUMHBI U SAMHHIIBI MX U3MEPCHHS.

buonorusi: kimerka, opranu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OMONOrMYECKH AaKTHUBHBIC BemecTBa (OENKH, YTIIEBOABI, IKHUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbIE, TOILIUBO,
pecypcehl.

TexHoMOrUsA: TMHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAIBLHOTO ITHTAHWSI,
MOIOIIIE CPEJCTBA, JICKAPCTBEHHBIE U KOCMETHUECKHE MpenapaThl, MaTepUallbl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI XUMHUU

Xumudeckuii 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI04Ka. DHEPreTHYecKne ypoBHU, MOJYPOBHU. ATOMHBIE opOUTanH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacmlpeieleHUs] dJIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[lepuonnueckuit 3akoH U llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa. CBsi3b NMEpUOANYECKOrO 3aKOHA U llepmoandeckon CUCTEMBI
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
00pa3yeMbIX HWMH MPOCTHIX M CJIOXHBIX BEIIECTB MO TpyHIaM M IMepUoJaM.
3Ha4YeHUE NEPUOANIECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenne BemiecTBa. XUMHUYECKass CBSI3b. BHIBI XUMHUYECKOW CBS3U
(kOBaJICHTHAsI HEMOJSIPHAs W TOJSIPHAS,, WOHHAS, METaJTmdyecKkas). MexaHu3MbI
o0pa3oBaHUsA KOBAJCGHTHONM XWUMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akienTopHeiil). BopopogHast cBsi3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHUS.  3aKOH
NOCTOSIHCTBA COCTaBa BEUIECTBA. THUIMBI KPUCTAIUIMYECKHUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKHU.

[lonsiTue O aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 10514 BEIIECTBA B pacTBOPE.



Knaccudukanus HEOPraHUYECKUX COEIMHEHUM. Howmenknatypa
HEOpPraHWYECKUX BelecTB. [eHeTuyeckass CBA3b HEOPraHWYECKUX BEMIECTB,
MIPUHAJICKAIUX K Pa3JIMYHBIM KJaccaM.

Xumudeckass — peakius.  Knaccudukanuss  XuMHUUYECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHWYECKOW XHUMHUHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMUUYECKUX PEAKIIHIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3audHbIX (hakTopoB. OOpaTUMBbIC
peakuuu. XuUMUYECKOe paBHoOBecue. DMakToppl, BIUAIOIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnektpoiauTudeckas auccoranus. CibHBIE U cadbie 351eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIAsl, HEUTPAJIbHAS, ETOYHAS.

OKUCITUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

DKCHEPUMEHTAIbHBIE METO/Ibl M3YY€HHUSl BEIIECTB WU HUX NPEBPAILCHUN:
neMoHcTpanus Taonui «llepuogudeckas cucrema XxuMuueckux siaeMmentoB 1. U.
MeHnneneeBay, U3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEHIETOK, HAOMIOJACHUE U
OIMHCAaHUE JIEMOHCTPAIIMOHHBIX U JTA00PATOPHBIX OMBITOB (pa3fiokKeHHe MEePOKCUIa
BOJIOPO/ia B MPUCYTCTBUM KaTAJIM3aTOpa, ONPEACIECHNUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBI0 YHHUBEPCAIBHOTO WHAMKATOpPA, PEaKIMd HOHHOTO OOMeHa),
MPOBEJECHUE PAKTUUECKON paboThl «BiusiHne pa3nuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOUN pEeaKIum.

PacuérHbie 3agaum.

Pacu€érel 1O ypaBHEHMSM XMMHUYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCHOJB30BAHUEM IOHSATHUS «MaccoBasd
JTOJISI BEILIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilomoxenue HemetaisioB B [lepuonudeckor  cucrteme
xumuaeckux dnemeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyuecKkre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha mpuMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposa).

XUMHUUYECKUE CBOMCTBA Ba)XKHEHMIIMX HEMETAJIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yraepoga W KpeMHHs)) W UX  COCOUHEHUW  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN).

[IpruMmeHeHre BaXKHEUIIINX HEMETAJIOB M MX COCTUHECHUH.

Merauel. [lonoxenue meramnoB B Ilepuoamyeckoil cucteMe XMMHYECKHUX
anementoB Jl. . MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JIOYEK
atoMoB MetauioB. OOmue guznueckue cBoricTBa mMeTamuioB. CIiaBbl METaJJIOB.
DIIEKTPOXUMUUYECKUM Psijl HAPSHKEHU METaJIJIOB.

XUMHUUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATPWUH, Kallui, KaJbIUH,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue crnocoObl MmomydeHus: MetajuioB. [IpuMenenre meTamioB B ObITY U
TEXHHUKE.



OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BELIECTB W MX IPEBPAILCHUN:
U3ydyeHue Koyuiekuuu «MeTaisl U CIUIaBbl», 00pa3loB HEMETAJJIOB, pELICHUE
HKCIEPUMEHTANbHBIX 3a7a4, HaOJII0JICHUE U ONMCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THMAPOKCHIA AIFOMUHUS C pAacTBOpaMu
KHUCIIOT U LIEJI0YEeH, KAYECTBEHHbIE peaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnsle 3aaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEUIECTBA, Macce WIM O0BEMY OJHOTO U3 YYAaCTBYIOUIMX B pPEAaKIUMU BELIECTB,
pacy€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJJHO
U3 BELIECTB UMEET IPUMECH.

XuMHuA U KU3Hb

Ponp xumMun B 0O€CIi€YEHUU SKOJIOTHYECKOU, SHEPreTUYECKON U THUILEBOU
0€30MacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHUSA
BELIECTB U XUMUYECKUX PEAKIIHUIA.

[IpencraBinenus 00 OOIIMX HAyYHbIX MNPUHLOUIAX [POMBIILIEHHOI O
ITOJIYYEHHsI BXKHEUILINX BEILIECTB.

YenmoBek B MHUPE BEIIECTB M MATEPUATOB: BAKHEUIINE CTPOUTEIbHBIC
MaTepHallbl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpackH, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JIEKTPOHHWKM, HAHOMATEpHalbl, OPraHUYECKUE W MUHEpAJIbHBIC
yaoOpeHus.

XHWMHST ¥ 30pOBbE YEJIOBEKA: IPaBHUJIA HCIIONb30BAHUS JIEKAPCTBEHHBIX
npernaparoB, MpaBuiia 6€300acHOr0 HUCIIOJIb30BAHUS MPENapaToB OBITOBOW XUMUU
B IIOBCETHEBHOM KU3HU.

MexnpenmeTHbie CBA3U.

Peanuzanus  MeXNpeAMETHBIX  CBs3ed NpU  M3ydyeHUHM oOmed u
HEOpraHM4ecKoil XuMHM B 11 Kitacce ocyliecTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSTUA, TaK ¥ TOHATUH, SBISIOIIUXCS
CUCTEMHBIMH JIJI1 OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATHSA: HAy4HbIH (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs,, aHajdu3, CHHTE3, KIacCUPUKALUs, MEPUOJUYHOCTh, HAOIIOJCHHUE,
DKCIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHHUE, SIBJICHUE.

duznka: MaTepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, POTOH, HEUTPOH, HOH,
U30TOIl, PaJIHOAKTUBHOCTh, MOJIEKYJIA, SJHEPTE€TUUECKUI YPOBEHb, BELIECTBO, TEIIO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3NYECKUE BETUYMHBI U E€IUHHIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusa: kierka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepalibl, TOpHbIE MOPOJIbI, TOJE3HBIE UCKOMAEMbIE, TOIUIMBO,
pPECYPCHL.

TexHOoMorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPrUs, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IUIIEBAs



IMPOMBIINIJICHHOCTD, q)apMalleBTI/I‘IeCKaH IMPOMBIINIJICHHOCTD, IMPpOU3BOACTBO
KOCMCTHUYCCKUX IIPpCIIapaToB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPHAJIOB,
QJICKTPOHHAsA IIPOMBIINIJICHHOCTb, HAHOTCXHOJIOT'UH.



[IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHM A ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUSA K peE3yJibTaTaM OCBOCHHUS
OOy4JalIMUMHCS TPOTpaMM  CpeHEro oO0mero ooOpa3oBaHus (JTUYHOCTHBIM,
METanpeIMETHbIM U MpeaMeTHbIM). HaydHo-MeToguyeckoil OCHOBOW st
pa3paboOTKM TJIAHUPYEMBIX PE3YIbTATOB OCBOCHUS MPOrpaMM CPEIHEro OOIIero
00pa3oBaHUs SBISETCA CUCTEMHO-/ICSITEIbHOCTHBIN TTOIXO0I.

B COOTBETCTBUM C CHUCTEMHO-JIESITEIbHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BbIJEIEHBI CJICTYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIONIUMHUCS POCCUHUCKOM TIpa)KAaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPE/ICIICHHIO;

HaJIM4Yue MOTUBAIIMHU K 00yUEHHUIO;

[[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX IICHHOCTEH M UCTOPHUECKUX TPAAUIMK 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTHh OOYYarOMIMXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMUA yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CUCTEME XMMHUYECKOTO 00pa30oBaHMUS;

HaJU4Yue MPABOCO3HAHUS DKOJOTMUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHbBIE TIAHBI.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHUS MpeaMeTa «XUMHS» JTOCTUTarTCA B
€IMHCTBE YYEOHOM W BOCIUTATEIBHOM JEATEIHOCTM B COOTBETCTBUH C
I'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U WjeajaMd POCCHUHCKOTO TPaXIAHCKOrO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMU W TpaBWIaMH  TMOBEAEHHUSA,  CIOCOOCTBYIOIIMMHU  IpolieccaMm
CaMOIIO3HAHMS, CaMOPa3BUTUSI M HPABCTBEHHOIO CTAHOBJCHUS JIMYHOCTH
00 yJaroIuXCl.

JIudHOCTHBIE pe3yslbTaThl OCBOCHUS Mpeamera «XUMHUS»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEIbHOM M MPAKTUYECKOW JEesATEIbHOCTH
O0yYaIOIUXCS MO0 Pean3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HaHUs 00YYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IIPaBOIOPAJIKY;

MPEJCTABICHUS] O COIMAJbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUM B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOHW TBOPYECKON JEATEILHOCTH TIIPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATEIBHBIX 3a/1ay, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIHU3E Pa3IUYHBIX BUIOB YUCOHOH ACSITEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA

IIEHHOCTHOTO OTHONICHUS K WCTOPUYECKOMY ¥ HAyYHOMY HACJCIUIO
OTE€UECTBEHHOM XHUMUU;

YBOXEHHUS K TIPOIECCY TBOpYECTBA B 00JACTH TEOPHH W TMPAKTHYECKOTO
NPUMEHEHUS XUMUH, OCO3HAHHUS TOTO, YTO JOCTIKCHUS HAYKU €CTh pe3yibTaT
JUTNTENIbHBIX ~ HAOMIOJEHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOT'O TPY/la YUYEHBIX U MMPAKTHKOB;

WHTEpECa M TI03HABATEIBHBIX MOTHBOB B IIOJIYUYCHHH M TIOCICAYIOIIEM
aHayM3e MH(OpMAIMU O MEPEAOBBIX TOCTHKEHHUSIX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJAEHUE U MOCTYNKH CBOUX TOBApPHILEH C
MO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBHUM 3THUX
MOCTYIIKOB;

4) popmMupoOBaHNS KYJIbTYPbI 310POBbSI:

MOHUMAHMUS [IEHHOCTEH 3I0poBOro M Oe3omacHoro oOpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY M
TICUXHUYECKOMY 3JI0POBBIO;

coOntofieHus TpaBuil 0Oe30MacHOro oOpailieHusi C BellecTBaMu B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOM JIEATEIHHOCTH;

MOHWMAHUSI I[EHHOCTH TPaBWI HHIWBHIAYAIHPHOTO ¥  KOJJIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOKAIONIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HaHMSI TIOCTEACTBUH W HENPHUATHS BPEIHBIX MPHUBBIYEK (yIOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOT0 BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEIBCKON
NEeSTENbHOCTH, OOILECTBEHHO IMOJIE3HOM, TBOPYECKOM U  APYrMX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEIICHUM TNPAKTUYECKUX 3ajaad
COIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbl);

WHTEpeca K MPaKTUICCKOMY M3y4YEHHUI0 MPOGEcCuil pa3IudHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI M0 XUMUHY;



YBaXEHUS K TPYIY, JIOJIAM TPYy/la U PE3yJIbTaTaM TPYIOBOH JEsTeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAUBUIYAJIbHOW TpPaeKTOPUU
oOpaszoBaHus, Oyaymed npodeccun W peaTu3anri COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
norpedHoCTeN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7ecO00pa3HOro OTHOIICHHS K MNPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS )KM3HU HA 3E€MJIE;

NOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTMYECKUX MPOoOJieM, BIUSHUS
HPKOHOMMYECKUX IPOLECCOB HA COCTOSIHUE PUPOAHON U COLIMAIBHON CPEJIBI;

OCO3HAaHMSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTMIKEHUM XUMHH IS
pEeLIeHHs BOPOCOB PAallMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

AKTUBHOIO HENPUATUA JEHUCTBHUM, TMPUHOCAIIMX BpPEH OKPYKArOUIEH
NPUPOAHON cpefie, YMEHHsI MPOrHO3UPOBATH HEOJArONMPUSITHBIE KOJIOTHYECKUE
NOCJIEACTBUA MPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILAT HX;

HaJIM4YUS Pa3BUTOIO 3KOJIOTMUYECKOr0 MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpBHI,
OIIbITa NEATEIbHOCTH HKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIbHOMN
NPaKTHKE, CIHOCOOHOCTM Y YMEHHUS AaKTHBHO THPOTHUBOCTOSTH HJCOJIOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHON IPAKTUKH;

NOHUMaHUSl CHEeUU(PUKA XUMUU KaK HayKH, OCO3HAHHS €€ poilu B
(GbopMHUpPOBAaHUU PALMOHATBHOIO HAYYHOTO MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpEICTaBICHUsI 00 OKpY)KAIOIleM MHpE Kak O €IMHCTBE MPUPOIbI U UEIOBEKA, B
NO3HAHWU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W pEUIeHUH MpOOJEM COXpAHEHUS
IPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHUM JJII  COBPEMEHHOM
IUBUIM3AIMA: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH W Ba)XHOW pOJIM B
CO3/IaHMM HOBOM 0a3bl MaT€pUAIbHOW KYJIBTYPbI, PELIEHUH II100aIbHBIX IPOOIEM
YCTOMYHBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOW, DHEPreTUUECKOM, IUIIEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, OOECIICUYCHUU YCJIOBHIM
YCHEIIHOTO Tpyda M SKOJIOTHYECKH KOM(MOPTHOM >KU3HU KaXKAOro 4UieHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTU: IIOHMMaHUsl CYIIHOCTA METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NOoJyyaeMble 3HAHUS JJIs aHaJlM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOILIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeJaTh 00OCHOBAHHbIE 3aKIIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LENAbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHMHYECKUE 3HAHHS IS
pelreHus mpoodiieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENLCKON IEATEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO0Opa30BaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSIM Tpy/la B Pa3au4HbIX chepax mpodeccruoHaTbHOM
e TENHHOCTH.

METANIPEIMETHBIE PE3YJIBTATbHI

MertanpenMeTHbIe pe3yJabTaThl OCBOSHUSI yU4eOHOTO mpeaMera «XUMHsS» Ha
YpOBHE CpPEeIHEro 00111ero 00pa30BaHus BKIIOYAOT:

3HaYMMble a1 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOUIUXCS
MEXIUCIIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TTOHITHS, OTPAXKAIOIIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpPa H CHEeNU(PHKY METOJOB TIO3HAHUS,
UCTIOh3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIECTBO, JHEPTHUs, SBJICHUE,
npolecc, CUCTeMa, Hay4YHbI (PaKT, MPUHIUI, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEAOBaHNE, HAOTIOIEHNE, N3MEPEHUE, YKCIICPUMEHT U JAPYTHE);

YHUBEpCAIbHBIC YUeOHBIC NeHCTBHs (MO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

peryJsaTHUBHEIC), o0ecIreunBaroIIne dbopmMupoBaHue (G YHKITMOHATBHOM
IPaMOTHOCTH U COITUATBHOM KOMIIETEHITMN 00y4arOImNXCs;
CIIOCOOHOCTD o0yJaroumxcs WCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHbIC yUeOHBbIC
JIEVCTBUA B MIO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpenmMerHbie Pe3yiabTaThl OTPAXKAKT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATCIHHBIMH, KOMMYHUKATUBHBIMH ¥  PETYJISTUBHBIMU
JICUCTBUSIMU.

OnBJaajnenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTEeJbHBIMHU
JeHCTBUSAIMMU:

1) 6a30Bble JIOrHYecKue AelcTBUSI:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJlU3UPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paCCMaTpUBATh;

ONPENECIATh LENU JCIATEIbHOCTH, 3aJaBas IapamMerpbl U KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCHUTH PE3YJIBTATHI JEATEIIbHOCTH C MOCTABICHHBIMU LICIISIMU;

MCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBLICJIATh XAPAKTEPHbIC MPU3HAKWA TMOHSATHH W YCTAHABJIMBATh WX B3aWMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS JJIT OOBSICHEHUS OTICIbHBIX (PAKTOB U
SIBJICHUIA;

BBHIOMpaTh OCHOBAHUS U KPUTEPUU JJIsd KjIacCU(PUKAIMU BEIIECTB W
XAMUYECKUX PEAKIIHI;



yCTaHABIWBATh MPUUYUHHO-CJICACTBCHHBIC CBSI3M MEXIYy H3y4YaeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXKJEHUS (MHAYKTUBHbBIC, JCIYKTUBHBIE, I10
aHaJIOTWH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMAaTPUBAEMBIX
SBIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3yEeMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIEIbHbIE TPECTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
pEaKiMu — TMPHU PEIICHWH YYeOHBIX TO3HABATENbHBIX M TPAKTHUYECKHUX 3ajad,
NPUMEHATh Ha3BaHHbIE MOJIEJIbHBIE MIPECTABICHUS Ui BbISBICHUS XapaKTEPHBIX
NPU3HAKOB M3yYaeMbIX BEIIECTB U XMMUYECKUX PEaKLUil.

2) 6a3oBble HcciIea0BaTEILCKHUE 1eCTBUSA:

BJIa/IETh OCHOBAMH METOJIOB HAyYHOTO TO3HAHHWS BEIIECTB U XUMHYECKHUX
peakuuii;

dbopMynupOBaTh LENH U 3a/1a4l UCCIEI0BaHMUs, UCTIOIb30BaTh MOCTABICHHbBIE
U CaMOCTOSITENbHO CQOPMYIMPOBAHHBIE BOMPOCHl B KaueCTBE HHCTPYMEHTA
NO3HaHUsI U OCHOBBI JUIsl (DOPMHUPOBAHUS TMIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBbIX CY)KJICHUH;

BJIQ/IETh HAaBBIKAMHU CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W TMPOBEACHUSA
YUEHUYECKUX DKCIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsI HAOIIOaTh 32 XOAOM
IpoLecca, CaMOCTOSITEIbHO NPOTHO3UPOBATH €ro pPe3yiabTaT, (HOpMyIHpOBaTh
000011eHNs U BBIBO/IBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBaHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOETAHHON padoTe;

npuoOpeTaTh ONBIT yYEHHYECKOW HCCIENOBAaTEIbCKOW UM MPOEKTHOU
NESITENbHOCTH, TPOSBIATH CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB pEeUICHUs NPaKTHUECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METOJI0B MIO3HAHUS.

3) pabora ¢ unopmanmeii:

OPUEHTUPOBATHCSI B PA3NIMUYHBIX HCTOYHUKAX HHPopManuu (HaydHO-
HOMyJIpHasl JUTepaTypa XUMHYECKOTO COJEp)KaHWs, CIpaBOYHbIE IOCOOUS,
pecypcbl MHTepHeTa), aHaMM3upoBaTh WH(GOPMALIMIO Pa3IUYHBIX BUIOB U (HOpM
NpEICTaBICHNUS, KPUTHYECKU OLICHUBATh e JOCTOBEPHOCTH u
HEMPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpochl U MPUMEHATh PA3IWYHbIE METOABI MPU TMOUCKE U
orOope wuHPOpMAIUU, HEOOXOAMMOW [UIsl BBIMONHEHHS YYEOHBIX 3aaad
OIpeNEeIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOIb30BAaHUS HMH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENHFHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpMYy  TpeACTaBICHUS
uH(popmaluu (cxembl, rpaduKu, JTUarpaMMbl, TaOJIULIbI, PUCYHKU U APYTHE);



UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpPEACTBA NpH paboTe C
XUMUYECKOW HHPOpMalMe: NpPUMEHITh MeXIpeaMeTHoie ((du3ndeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpPMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCTIONBh30BaTh M TMPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

OByajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOi TEMbI B XOJ/I€ JUaiora u/min
JUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITTOJIHCHHSI PEIOKEHHON 3a1a4H;

BBICTYINAaTh C MPE3CHTAIMEH pe3ylbTaTOB IMO3HABATENLHOU JESITEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITIOJTHEHU U
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIEAOBAaHUIO CBONCTB
M3Y9aeMbIX BEIECTB, peaIM3aIlii y4eOHOTO MPOeKTa M (hOPMYITHUPOBATH BBIBOIBI
M0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUSA TMO3UIUMNA B
X0J1e 00CYKICHHsI 1 0OMEHA MHEHHUSIMH.

OgyajileHle YHHBEPCAJIbLHBIMH PEryJIsITUBHBIMY 1€CTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOIO IM0O3HABATEJIBHYIO
JeSITeNbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJIfOPUTM  JIEUCTBUI  IIpU
BBITIOJTHEHUM Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubosee
(h(dEKTUBHBIN CcrOCO0 MX peHIeHUs ¢ Y4ETOM MOJy4YeHHsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUAX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
U CAMOOIICHKH.

IHNPEJMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmerHbie pe3yiabTaThl OCBOCHMsSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUH O XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XMMHM B TIO3HAHUU SIBJICHUU
npupoAbl, B (DOPMUPOBAHMM  MBIIUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHANBHOM IPAMOTHOCTH, HEOOXOIUMOM /JIsl pEIICHHs IPAKTUYECKUX 3a/1ad
U DKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOMOJIATAIOIINE TOHATUS (XUMHUYECKUH DBIEMEHT, aToM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPHUIIATETHHOCTD, XUMUYIECKAS
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas W COKpaIlEHHAs), MOJb, MOJSpHas



Macca, MOJSIpHBIM 00BEM, YIVIEPOJHBIM CKelleT, (yHKIHMOHAJbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPbl, TOMOJIOTMUYECKUI PSAJl, TOMOJIOTH, YIIE€BOAOPOIHI,
KHCIIOPOJI U a30TCOAEPKAIUE COCIUHEHUS, MOHOMEp, IMOIUMEP, CTPYKTYpPHOE
3BE€HO, BLICOKOMOJIEKYJISIPHBIE COCITMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XHMHUYECKHX
ABJICHUHN, (DAKTONIOrMYECKUE CBEACHUS O CBOWCTBAX, COCTaBe, IMOJYYECHUU W
0€30MacHOM HCIIOJIb30BAaHUU BaXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON AEATEIbHOCTH YEI0BEKA;

chOpMHUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
ONMKMCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OpraHUUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOIB30BATh XMUMHYECKYI0 CHUMBOJIUKY LIS
COCTABJICHUSA MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaAIIEHHON)
dbopMysl OpraHMYECKMX BEUIECTB W YpPaBHEHUN XHUMHUUYECKUX PEaKIIUH,
W3rOTaBJIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEMIECTB I WIUIFOCTPALUU HX
XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIWBATh MPUHAIJIC)KHOCTh H3yUCHHBIX
OpraHWYECKUX BEIIECTB MO MX COCTaBy W CTPOCHUIO K OMNpeAeIEHHOMY
KJIacCy/Tpynne CoeAuHEeHu (yriaeBOAOpOMAbl, KHUCIOPOJ M a30TCOAEpIKaIIre
COCIMHEHHUS, BBICOKOMOJIEKYJISIPHBIC COCIMHEHMS), JaBaTh KM Ha3BaHUS TI0
cucrematuueckoir HomeHknatype (IUPAC), a Taxxe NpuUBOAWUTH TPUBHUAIBHBIE
Ha3BaHUS OT/ACIBbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMWICH, AalleTUJIEH,
ATUJICHTJIUKOJb, TIULEPUH, (HEeHoJ, (hopManbAerua, aleTalibJeru/l, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpykTO3a, KpaxMal, IeJITI0I03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNATh BHUJBI XUMHUYECKOM CBSI3U B
OpPraHMYECKUX COCAMHEHUSX (OAMHAPHbBIE U KPATHBIE);

chOpMHUPOBAHHOCTh YMEHUS MPUMEHSATH TMOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemiecTB A. M. BytiepoBa ajist 00bsICHEHUS] 3aBUCUMOCTU CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
buznueckue W XUMUYECKHE CBOMCTBA TUIWYHBIX TPEICTABUTEIICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, JITWICH, MPOMUJIEH, AalleTUJICH,
oyranuen-1,3, mermwnOyragueH-1,3, OeH30J, METaHOJ, 3TaHOJ, STUJICHIJIUKOJb,
TIIALEPUH, (PEHOJ, aleTalbJeruj, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJY HUMU YpPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUECKHUX PEaKIUN C
HCII0JIb30BaHUEM CTPYKTYPHBIX (pOopMyT;



c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJOPOIHOTO
Coipbsi (He(pTh, TPUPOAHBIA Ta3, Yroiib), CHOCOOBI HX MepepadoTKH U
NPaKTHYECKOE MPUMEHEHHUE MPOYKTOB NepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUW TIPOBOAWTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJIYKTa
peakiMy MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJ]aX HAyYHOTO MO3HAHUS, UCIIOJIb3yeMbIX B XUMUU TIPU U3yUYECHUU BEIIECTB U
XMMHUYECKUX SIBJIECHUH (HaOII0[eHne, U3MEPEHNE, SIKCIIEPUMEHT, MOACIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS IS TPUHATUS pPEIICHUA B
KOHKPETHBIX JKU3HCHHBIX CHUTYalldsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIa MOJIb30BAHUS XUMHUUECKOM
MOCYZI0M 1 7a0opaTOpHBIM OOOpYIOBaHWEM, a TaKXKE MpaBuUiia OOpaIieHus: C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU TIO BBIOJHEHHIO JIA0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATh W BBIMIOJHATh XHUMUYECKHM
HKCMEPUMEHT (TPEBpAILlEHUs] OPTaHMYECKUX BEIIECTB MPHU HarPEBAHUHU, TOTyUEHUE
STWIEHa M W3YyYEHHE €ro CBOMCTB, KAYECTBEHHbIE PEAKLUU OPTraHUYECKHX
BEIIECTB, JCHATypalus OEIKOB MPU HArpeBaHUH, I[BETHBIE pPEaKIMU OENKOB) B
COOTBETCTBUM C TIpaBUJaMU TEXHUKHM O€30MaCHOCTH TMpU OOpalleHuu C
BEUIECTBAMHU U J1a0OpaTOPHBIM OOOpPYIOBAHHMEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpHUMEHTa B (opMe 3alliCH YpaBHEHUN COOTBETCTBYIOIIMX
peaxiuii 1 GopMyTUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTAaTOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHATU3UPOBATH XUMUYECKYIO
UHPOpPMAIMIO, TOIYyYaeMyl0 M3 Ppa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMM  COOJIIOAATh  MpaBUa  DKOJOTMYECKH
1eJIECO00Pa3HOr0 TIOBEIEHUS B OBITY W TPYIOBOM JEATENBHOCTH B IIEJAX
COXPAHEHHUs] CBOETrO 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHSI HAa JKUBBIE OPTaHWU3MBI OMPECIEHHBIX OPTAHUYECKUX
BEIIECTB, MOHKUMasi cMbici mokasarens [IJIK, moscHsTh Ha mpumepax crocoObl
YMEHBIIEHUS M TMPEAOTBPALLEHUS HMX BPEIHOTO BO3JEHCTBUS Ha OpraHU3M
YeJIOBEKa;

JUIsl OOYyYaroIIMXCsl C OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[I0POBbS: YMEHHE
NPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYIMHBIX METO/IaX TO3HAHUS BEUIECTB U
XUMHUYECKHX SIBJICHUM;

JUISL cHenbIX M ClIa0OBHUIAIIMX OOYYarolUXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpains nis 3anucu XMMUYECKUX

dbopmy.
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[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XAMUSA» OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIIOILICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
Opuposibl, B  (POPMUPOBAHUU MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUIECKUX 3a71ad
U DKOJIOTMYECKH OOOCHOBAHHOTI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHM, KOTOpas  BKIIFOYAET:
OCHOBOTMOJIAra0IINe TOHATUA (XMMHUYECKUUA DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTANM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJSIPHBIM OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(KOBaJIEHTHAsI, MOHHAs, METAJJIMYECKAasi, BOJOPOHAS), KpUCTA/NINUECKas periéTka,
TUIBI  XUMHUYECKUX  PEAKIMWU, PACTBOP, OJJIEKTPOJIUTBI,  HEIIEKTPOJIMUTHI,
DIEKTPOJUTHYECKAST JIMCCOLMALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaklnu, XUMUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (Teopus
ANEKTPOIUTHYECKON Aucconuanum, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHMSI MAaCChl BEILIECTB, 3aKOH COXPAHCHUS U IPEBPALCHUS SHEPTUU
IpU XMUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XHMUH,
MHUPOBO33PEHYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAaHWUS INPUYUHHOCTU U
CUCTEMHOCTH XUMMUECKUX SIBIICHUM, (PAKTOIOTHUECKUE CBEJICHHS O CBOMCTBAXx,
COCTaBe, MOJYYCHUU U 0€30MMaCHOM MCMOJb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IeATETbHOCTH YETIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBHISBIATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA IPHU
OIMCAaHUU HEOPIraHUYECKUX BELIECTB U UX IPEBPALCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIONH30BATh XMUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpMYJT BEUIECTB H YPAaBHCHHM XWMHUYECKHX  PEaKIUH,
cucteMarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHUYECKUX BEIIeCTB (YrapHbld Ta3, YIVIEKUCIIBIM ra3, aMMHUak, raméHas
U3BECTh, HETAlIEHAs U3BECTh, TUThEBAs CO/lA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIMPEAETSATh BAJICHTHOCTh M CTENEHh OKHCIICHUS
XAMUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUUYECKOM
CBsI3M (KOBaJICHTHAsl, MOHHAsI, METAJUTUYECKasl, BOJIOPOJHAS) B COCAUHEHUSX, THI
KPUCTAINIMYECKOW PEHIETKHM KOHKPETHOrO BElIeCTBa (aTOMHAs, MOJIEKYJIsSIpHas,
MOHHAsA, METAJUTMYECKas), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCOUHECHUM;



c(hOpMUPOBAHHOCTD YMEHUH YCTaHABJIMBAaTh MPUHAICKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpENeIEHHOMY KJaccy/Tpymrme
COEIMHEHUH (IPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbI, OKCHJIbI, OCHOBAHMUS,
KHCIIOTBI, aM()OTEPHbBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUN PACKPBIBATH CMBICI MEPUOIUUECKOro 3akoHa /l.
W. MenzeneeBa u AEMOHCTPUPOBATH €I0 CUCTEMATH3UPYIONIYIO, O0BSICHUTEIHHYIO
Y IPOrHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB |4 mnepuonoB Ilepuoguueckoid CHUCTEMBI
xumudeckux snemeHToB /. M. MenpaeneeBa, WCMoiab3ys MHOHATHSA «S-, p-, d-
AIEKTPOHHBIE opouTaIN, «QHEPreTUYECKUE YPOBHU», OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMUYECKUX 3JIEMEHTOB U MX COCIUHEHUI
110 reprojaam u rpymnmnam [lepuoanyeckoi cucTeMbl XUMUYECKUX dieMeHToB 1. U.
Meneneena;

chOpMHUPOBAHHOCTh YMEHHUW  XapaKTepu30BaTh (OMHCHIBATH)  OOIIHE
XMMHYECKUE CBOMCTBA HEOPraHMYECKHWX  BEHIECTB  PA3JMWYHBIX  KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKIY HEOPraHUYECKUMU
BEILECTBAMU C IMOMOIIbIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UIIUPOBATh XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarupyrollux BEIIECTB, TEIIOBOMY
b (deKTy peakiuu, U3MEHEHHUIO CTEMEHEld OKHUCICHMS AJIEMEHTOB, 00paTUMOCTHU
peaKIy, YIaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPABHEHUS PEAKIMN Pa3TUUYHBIX
TUIIOB, TIOJIHBIE U COKpAIlIEHHBIE YPABHEHUS PEaKIIMii HOHHOTO OOMEHA, YUYUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

chOpMHUPOBAHHOCTh yYMEHUN MPOBOJAUTH PEAKIMH, TOATBEPIKIAIOIIHE
KAQYECTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHWYECKHWX BEUIECTB, PAaCHO3HABATH
OMBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh ~YMEHHM  PacCKpbIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEaKIuu OT PA3THYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBHCHUMOCTH OT BHeIlIHero Bo3aeicTeus (npuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHWMHUYECKHE IPOLECCHI,
JeXallue B OCHOBE IMPOMBIIIJICHHOIO MOJYYEHUsS CEPHOM KHUCIOThI, aMMHaKa, a
Takke CQOPMUPOBAHHOCTHh TMPEACTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MpoOIeMax XMMHUYECKOro IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYMCICHUS C HCIIOJIH30BAaHUEM
MOHSITHUSL «MaccOBasi JIOJsI BEIIECTBA B PACTBOPE», OObEMHBIX OTHOIIEHHUI ra3oB



Py XUMHUYECKUX PEaKIMAX, MACChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIH O0BEMY OJHOTO M3 YYacCTBYIOIHMX B PEAKLUH
BEIIECTB, TEIUIOBOrO 3¢ (eKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOIATh MTpaBUJia MOJIb30BAHUS XUMHUYECKON
nocyod u 1abOpaTOpHBIM OOOpYIOBaHUEM, a TaKXkKe IpaBuiIa OOpalleHus C
BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKIHUSIMHU IO BBIIOJHEHHIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBAaTh W BBINOJIHATh XHUMUYECKUM
DKCIIEPUMEHT (pa3JIoKEHUE IMEPOKCUAa BOIOPOJA B NMPUCYTCTBUU KaTaJIM3aTOpa,
ONPECIICHHE CpeAbl PAcTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHAMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakuuu,
peakiMy MOHHOTO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha cyinbdar-, KapOoHaT- U
XJIOpUA-aHUOHBI, HA KaTUOH aMMOHMUS, PELICHHE SKCIEPUMEHTAIBHBIX 3a/ad 110
teMaM «Mertamisl» U «Hemeramibl») B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
0€30MacCHOCTH NIPU OOpAILEHUH C BEIIECTBAMHU U JAOOPATOPHBIM 00OpPYAOBAHUEM,
OPEICTaBISITh PE3YylbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOLIUX pPEAKUUM M (QOpMYyIUpOBaTh BBIBOJbI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AHATU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl M3 pa3HbIX MCTOUYHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKau, IHTEpHET U ApyTHX);

c(hOpMUPOBAHHOCTh ~ YMEHHMI  cOOJtOAaTh  MpaBWiIa  3KOJIOTHYECKU
1e1ecO00pa3HOro TMOBEAEHUsT B OBITY U TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHUs] CBOETr0 3/I0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelibl, OCO3HABAThH
OITAaCHOCTb BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAS
cmbicit nokazarens IIJIK, moscHATP Ha mpumepax cHocoObl YMEHBLIEHUS U
NpeIoTBpaIleHHs X BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsL 00YYaroIMUXCcsi ¢ OrPAaHUYEHHBIMM BO3MOXKHOCTSMM 3J0POBbsl: YMEHHUE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHEenbIX M ClHaOOBHUIAIIMX OOYYaloOLIUMXCSl: YMEHHME HCIOJIb30BaTh
penbedHO-ToUeuHy0 cucteMy obo3HaueHuil JI. bpaiins ans 3anucu XMMUYECKUX

dbopmy.
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