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HHOACHUTEJBbHAA 3AIIUCKA

[IporpaMMa 1o XUMHHM Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06 oOpasoBanuum B Poccuiickoii Peneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM HPOTrpaMMbl CPEIHEr0 OOIIETo
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYIApPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npenogaBanus yuyeOHOro mpeamera « XuMush» B 00pa3oBaTeIbHbBIX
opranmzanusax Poccuiickoit denepaiuu, peaau3yrolNMX OCHOBHBIE 0O0pa3oBaTelbHBbIE HPOrpaMMBbl, U
OCHOBHBIX TOJI0keHUH «CTpareruu pa3puTus BocnuTanus B Poccuiickoit @enepanun Ha niepuoa g0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K ONpeesieHHuI0 oOlIell cTpaTeruu
00y4YeHHs, BOCIIUTAHMS M Pa3BUTHs OO0YYarOIIUXCSl CPEACTBAMHU yueOHOTo mpeamera «Xumus» st 10—11
KJJacCcOB Ha ©0a30BOM YpOBHE COCTaBWJIM KOHLeNTyaibHble mnojoxeHus @dIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COAepkKaHHs, pe3ylbTaToB O0Oy4deHHss U TpeOOBaHUI K YPOBHIO
MOATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IOJydYaeMOe€ BBITYCKHUKAMU O0IIe00pa3oBaTeIbHON OpraHu3allvH,
SBIISICTCS HEOTHEMJIEMOU YacThi0 X 00pa3oBaHHOCTH. OHO CITy’KUT 3aBEPIIAIOIIAM ITAIlOM Pean3alny Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYLIUX IEJIOCTHOM CHUCTEME
XUMHYECKOro 00pa3oBaHMs. OTH IEHHOCTH KAacaroTCs IO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTyphl YEJOBEKa, a TAKKe HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0OPOBBIO M MIPHUPOJHON cpene. Peamusyercss xumudeckoe oOpa3oBaHue 0OYyYarOMMXCsl HA YPOBHE
cpeaHero oOmiero oOpa3oBaHusl CPEACTBAMHU Y4eOHOro mpenMera «XHUMHS», COAEpKAaHUE M MOCTPOEHHE
KOTOPOTO OIpeJiesIeHbl B MPOrpaMMe MO XMMHUU C YYETOM CHEHU(PHUKH HAyKd XUMHH, €€ 3HaueHHs B
MO3HAHUM MPUPOABI U B MaT€PUAIIbLHOMN JKU3HM OOILECTBA, a TaKXKe C y4ETOM OOIMIMX Iiesiel U MPUHIUIIOB,
XapaKTEepU3yIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI cpenHero ooumiero obpasoBanust B Poccuiickoii
denepanuu.

XuMHsL Kak dJEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT ocoOyl pojib B COBPEMEHHOU
LIMBUIM3AlMM, B CO3JaHUM HOBOM 0a3pl MaTepuanbHOW KyJabTypbl. OHa BHOCHUT CBOMl BKJIag B
(GbopMHpOBaHNME PpALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, B CO3JaHHE IIEJIOCTHOIO IpeACTaBiIeHUs 00
OKpY’KalollleM MHUpe Kak O €AMHCTBE NMPHUPOJbI U 4YeJIOBeKa, KOTopoe (HopMHUpYyeTCs B XMMHUHU Ha OCHOBE
IIOHMMAaHHsl BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHHS B3aMMOCBSA3M MEXAY CTPOCHHEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMHU MPUMEHEHUS.

TecHo B3anMOJEHCTBYS C IPYTUMHU €CTECTBEHHBIMH HayKaMH, XHUMHUS CTaja HEOTHEMIIEMOH 4acThiO
MHUpPOBOW KYyJBTYPHl, HEOOXOJAUMBIM YCJIOBHEM YCIEUIHOTO TpyJa W JKU3HM KaKJIOro 4jeHa OOIIecTBa.
CoBpeMeHHas XM KaKk HayKa CO3HMJaTelbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBiieHA Ha pEIICHUE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPhEBOW, DHEPrEeTHYECKOM, MHUIIEBOMH,
9KOJIOTMUYECKOM 0€3011acCHOCTH U OXPAHBI 3J10POBbSL.

B cooTrBeTcTBHM ¢ OOIIMMHU HLENSMH U NPUHIMIIAMH CpeAHEro olImiero oOpa3oBaHUs COJAEpKaHUE
npeamera «Xumus» (10—11 knaccel, 6a30BbIil YpOBEHb M3yU€HHs) OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJTOTOBKY OOYYarOMIMXCs, HEOOXOIUMYIO MM IS BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpUEHTHPOB, YCIHEIIHOTO BKJIIYEHHUS B JKU3Hb COIMYMa, IPOJOJDKEHHS 00pa3oBaHUS B pa3IMYHbIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisIOIMMHU TIpeIMeTa «XUMUS» SBISIIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» U
«OOu1asi 1 HeopraHuyeckas XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJEPKaHMSI KOTOPBIX SIBJSIOTCS OCHOBBI
0a30BOI HAyKH: CHCTeMa 3HAHWU MO0 HEOPraHUYECKOW XMMHUH (C BKIFOYCHHEM 3HAHWUW U3 00IIeld XUMHUH) U
opranudeckoil xumuu. @opMupoBaHue TaHHONW CHUCTEMbI 3HAHHWH NMPU U3yUYEHHH TpeaMeTa oOecreyrBaeT
BO3MOYKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHITUH, 3aKOHOB U TEOPH
XUMUHU.



CrpykTrypa coxepkaHust KypcoB — «OpraHuueckass Xxumusi» 1 «OOImias ¥ HeopraHu4eckas XUMUS)
copMHpOBaHa B IPOrpamMMe 110 XUMHUHM Ha OCHOBE CUCTEMHOIO MOIX0Ja K U3y4YEHHUI0 y4eOHOro Marepuana
U 00yClIOBJIeHA HCTOPUYECKM OOOCHOBAHHBIM pA3BUTHEM 3HAHHWHA Ha OINPEACNEHHBIX TEOPETHUYECKUX
ypoBHsAX. Tak, B Kypce OpraHM4ecKoil XMMHUHU BELIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KJIACCHUUYECKOU
TEOPUHM CTPOEHUS OPraHWYECKUX COEJUHEHUH, a TakKe Ha YPOBHE CTEPEOXMMUYECKMX U 3JIEKTPOHHBIX
IPEJCTaBICHUN O CTpoeHuH BenlecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBAX JAlOTCs B Pa3BUTUU —
OT YIJIEBOJOPOJOB /10 CJIOXHBIX OMOJOIMYECKM aKTUBHBIX COE€IMHEHMH. B Kypce oprannuyeckoil Xxumun
MOJIy4YaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIHHBIC
IPEJCTABICHU O XMMHUYECKOM CBA3M, KJIACCHU()UKALMOHHBIX INPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMICTB
BEIIECTB OT UX CTPOEHUS, 0 XUMHUECKON peaKluu.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMaTpPUBACTCS M3YUYCHHBIM Ha
YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs TEOPETHUECKMH Marepuan U (PaKTOIOTHYECKHE CBEICHHS O
BEIIECTBAX M XUMHUUYECKOH peakuuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHudeckas XHUMUs»
o0yYaroIuMCsl  MIPEJOCTaBISAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHME IEPHOAMYECKOrO 3aKOHA C
OOIIETEOPETUIECKUX M METOJIOJIOTHIECKUX TO3UIHH, TIy0XKe MOHATh UCTOPHUECKOE M3MEHEHHE (DyHKITHiA
3TOTr0 3aKOHA — OT 000O0IIArOIICH 1O OOBICHSIONMIECH 1 MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMH O BaXHEHIIMX BELIECTBAX, WX COCTaBe, CTPOEHUM, CBOMCTBaX H
IPUMEHEHUH, a TaKXkKe O XHMMHUYECKMX pEaKLUMAX, MX CYUIHOCTM M 3aKOHOMEPHOCTSIX IPOTEKaHHs
nomnonHsierca B kypcax 10 u 11 xnaccoB anemMeHTaMHu coAep KaHMsI, UMEIOLIUMHU KYJbTYpPOJIOTUYECKUN U
MPUKJIAJHON XapakTep. DTU 3HaHMS CIIOCOOCTBYIOT IOHMMAHUIO B3aMMOCBSI3U XUMUHU C APYTUMHU HAyKaMH,
packphIBaloT €€ pojib B II03HABATENbHOM W NPAKTUYECKOM JEsITEeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBA)KEHUS K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPHM U MPAKTUYECKUX MPHUIOKEHUN XUMHH,
ITOMOTalOT BBIIYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAUYMMBIX MTPOOJIEMax, CBS3aHHbIX
C XMUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO U MPUMEHATh €€ /sl MOMOJHEHUs] 3HAaHUM, pelIeHUs
MHTEJUIEKTYyallbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIIEeI0BaTeNbCKUX 3aJad. B 1enom cojep:kaHue yueOHOTo
npeamera «XUMHs» JTAHHOTO YPOBHSI M3YYEHHUS OPHUEHTHPOBAHO Ha (opMHpoBaHHE y OOydaroIMXcs
MHPOBO33PEHYECKON OCHOBBI ISl TOHMMaHUs (uaocopckux uAeH, TakUX Kak: MaTepuaIbHOE €JUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MHpa, 00yCJIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOEHUEM,
MI0O3HABAEMOCTh NPUPOJHBIX SBJIECHUN MYTEM DKCIEPUMEHTAa U PELICHMsS] NPOTUBOPEUYMI MEXIy HOBBIMU
dakTaMM M TEOPETUUYECKUMH MPEANOChIIKAMH, OCO3HAHHUE POJIM XUMHMHU B PELIEHUH HKOJOTHYECKUX
po0JieM, a TaKkke MpodsieM cOepeKeHHs SHEPTETUUECKIX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJIOTHH U
MaTepuasoB.

B nmnnane pemeHus 3amad BOCIUTAHMS, Pa3sBUTHS M COLMAIM3ALMU OOYYarOIUMXCS MPHUHATHIC
IIPOrpaMMOi IO XMMHUH MOAXObI K OIPENEICHHUIO COAEPKAHUSA U IOCTPOEHHUS NIPEAMETA IIPEyCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEPCAIbHBIX YUYEOHBIX NEHCTBUI, UMEIOIMNX 0a30BO€ 3HAUEHHE JUISl Pa3IUMUYHBIX BHJIOB
NEeSTeIbHOCTH: pelleHus MpoOjeM, IMOMCKa, aHaiu3a M 00paboTKM HH(OpMAIMH, HEOOXOIHWMBIX I
NpUOOPETEHUS ONBITA MPAKTUUYECKON U MCCIEI0BaTEIbCKON JEITEeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MIO3HAHUU XUMUHU.

B npakrtuke npenosaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHHS, NMPH ONPEIEICHUU COJAEP>KATEIIbHON XapaKTepUCTUKU Iiesied H3ydeHus
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO NMpH3HAETCsS (POpMUPOBAHUE OCHOB
XMMHUYECKON HAayKH KakK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTUUECKOM JeATEIbHOCTH YelloBeKa
Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTypbhl. C METOIMYECKONW TOUKH 3PEHUS] TAKOM MOAXOH K
OIIPEJICJICHUIO 1IeIeH N3ydeHUs IPeIMeTa ABISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIABHBIMU IIENSIMH M3Y4YEeHHUs HpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

e (GOpMHpPOBAHHE CHCTEMBbl XMMHYECKHX 3HAHWW KaK Ba)KHEHIIEH COCTaBIISIONICH €CTECTBEHHO-
HAy4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC OHATHUS, (PyHAaMEHTAIbHBIC 3aKOHbI
U TEOpUM XHMMHH, OCBOCHHME S3blKa HAyKHM, YCBOEGHHE U IOHMMAHUE CYIIHOCTH JOCTYIIHBIX



00001IeHNIT MUPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJIEHHME C HUCTOpUEH UuX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX TO3HAHMS BEIIECTB U XUMHUYCCKHX
peakiuii, HEOOXOAMMBIX [UIsl TPUOOPETCHHS YMEHHH OPHUCHTHPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHX SBJICHHI, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUYECKON U MTOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHUH M CIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOIIOACHHEM U OObSICHEHHEM
XMMHUYECKOT0 3KCIIEPHUMEHTA, COOIIOIECHIEM MTPaBUI 0€30MacHOr0 0OPAIICHHUS C BEIIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapaKTepUCTHKA LeJiel U 3a/1a4 W3y4YeHHsl [IpeIMeTa B MporpamMme
[0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHM MPUOPUTETAMHU B CHCTEME CPEIHEro
obmero obpazoBanus. CeromHss B MPENoJaBaHUM XMMUU B OOJbIICH CTENEHW OTHAETCS NPEANOYTEHUE
MPAKTUYECKOH KOMIIOHEHTE COJepKaHusi OOydeHHUs, OpPUEHTHPOBAHHOW HA TOJITOTOBKY BBITYCKHUKA
o0mieo0pa3oBarelbHOM  OpraHM3alllM, BIAJCIONIET0 HE Ha0oOpoM 3HAHUW, a (QYHKIHMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMU AKTHUBHOTO TMOJYYCHHs 3HAHWNA W TPUMEHEHHUS UX B
peanbHOM KU3HU JJI PEIICHHUS TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3THM npu M3yueHUU MpeaMeTa « XUMUs» JOMUHHUPYIOIIee 3HAUCHHUE MPUOOPETAIOT TaKue
LeJH U 33]]a41, KaK:

ajanrtanus OO0y4yarouMxcs K YCJIOBUAM JMHAMUYHO pAa3BUBAIOLIETOCs MHpa, (HOpMHUpOBaHHE
MHTEJJIEKTyaJIbHO ~ pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMoo0pa3oBaHHUIO,  COTPYIHHUYECTBY,
CaMOCTOSITEIIbHOMY TPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HCHHBIX CHTYAIlUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHEe y OOYYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOLINX
YHUBEPCAJIbHOE 3HAUEHUE NJIS PA3JIMYHBIX BUAOB AESITEIBHOCTU: PEIIeHUs MpoOJieM, MOUCKa, aHalIHu3a U
o0paboTku MH(pOpManMK, HEOOXOAUMBIX IJsi NMPUOOPETEHHUs OMbITa JEATENbHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B TMO3HAHMM XMMHH, a TaKKe HJS OIEHKHU C MO3UIUN JKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEUIECTB U XUMHUYECKHUX MIPOIIECCOB HA OPTaHU3M UYeIOBEKa U MPUPOJHYIO CPELy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEUICEKTYabHBIX M  TBOPYECKUX CIOCOOHOCTEH
oOyyaroluxcs: COCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBbIE 3HAHUS MO XMUMHUU B COOTBETCTBHM C
KU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIBb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTHH IS TTOUCKA U
aHanM3a y4eOHOM U HAyYHO-TIOMYJISPHON HH(POPMAITUH XUMUYECKOTO COJIeP KaHNUS;

dbopMupoBaHHE U pa3BUTHE Y OOYYAIONIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
Ha0JII01aTeIbHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOIWMBI, B YaCTHOCTH, IpPH
TUTAHUPOBAHUH U TTPOBEEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs yOexJAEHHOCTH B TYMaHHUCTHYECKOW HAMpPaBICHHOCTH XUMHUH, €€
BXHOW POJM B pEUIEHUHM IJIOOANBHBIX MpOOJieM paluOHATIBHOTO MPUPOJONOIb30BAHMS, MOMOTHEHUS
SHEPreTHUECKUX PECYPCOB U COXPAHEHUSI PUPOIHOTO PAaBHOBECHS], OCO3HAHUS HEOOXOJUMOCTH OEpeKHOr0
OTHOIIIEHUS K TIPUPOJIE U CBOEMY 3JIOPOBBIO, a TaK)K€ MPHOOPETEHUS OMBITA MCIOIB30BAHUS MOJTYYCHHBIX
3HAHUU I TPUHSITHSI TPAMOTHBIX PEIICHUN B CUTYAIIUAX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSIMHU.

B ydeOHOM mmane cpemHero oOmiero odpazoBaHUsl MpeaMeT «XUMHUsS» 0a30BOTO YpOBHS BXOIUT B
COCTaB MpeIMETHON 0071acTH «ECTeCTBEHHO-HAYYHBIE TPEMETHIY.

OO1iee yuciIo 4acoB, OTBENEHHBIX JUISl M3YYEHHs] XMUMHH, Ha 0a30BOM YPOBHE CPEIHEro oOIlero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJIETTIO).

COJAEPKXAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

TeopeTrudeckne 0CHOBbI OPraHU4eCKOH XUMHH

Hpe;[MeT opraHqucxoﬁ XUMHU:. €€ BO3HHUKHOBCHHC, PA3BUTUC W 3HAYCHUC B IOJYUCHHUHU HOBBIX
BEIIECTB U MarepuajioB. Teopusi CTpOEHUs OpraHUuYecKux coeauHeHud A. M. byrtnepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpykTypHble (OpMyIIbl OpraHMYecKuX BemlecTB. ['omonorus, nusomepusi. XuMH4ecKast CBsI3b B
OpPraHn4YCCKUX COCAUHCHHUAX — OAUHAPHBIC U KPATHBIC CBA3U.



IIpencraBnenne o KiIacCUpUKALMM OpraHUYECKUX BemecTB. HoMmeHkiaTypa OpraHMYecKuX
CoeMHEHUI (cucTtemaTtudeckas) W TpPUBHAIbHBIE HA3BaHUS BAXKHEWIIMX IpeICTaBUTEICH KJIacCoB
OpPraHMYECKUX BEILECTB.

DKcIeprMEHTAIbHBIE METO/IbI U3yYCHHS BELIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
OpPraHMYECKUX BEILECTB U MATEpHAIaMU Ha MX OCHOBE, MOJAEIMPOBAHNE MOJIEKYJI OPraHMYECKHUX BEILECTB,
HaOJII0IeHUEe M ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHUI0 OPraHUYECKUX BEILECTB IPH
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHN pAx. MeTaH M 3TaH — NPOCTEHIINE IPEACTaBUTEIN
QJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peakluy 3aMeIleHHs] U TOPEHUs ), HaXOXKIEHUE B IPUPO/IE,
[I0JIy4E€HUE U IPUMEHEHHE.

AJKeHBl: CcOCTaB U CTPOEHHE, TI'OMOJIOTMYECKMH psA. OTWIEH U NpPONWIEH — HpocTeiliune
IpPEJCTaBUTENIN  AJKEHOB:  (pU3MuecKkue W  XUMHUYECKHME CBOilcTBa  (peakuuu  THIPUPOBAHUS,
raJJOreHUPOBaHUS, TUApaTALlU, OKUCIECHHS U TIOJIMMEpU3allin ), MOJyYeHHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 um merunOyraguen-1,3: cTpoeHue, BaKHEWIIHE XUMHUYECKHE CBOHCTBA
(peakuus nonuMepusanun). [loydyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psala. ALETWIeH — NpocTediuit
IIPEJCTaBUTEIb AJIKMHOB: COCTAB, CTPOCHUE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (peaKkiMy rMIpUpPOBAHUS,
raJIor€HUPOBAHUS, THIpaTallii, TOPEHNS), IOIYUYEHHE U IPUMEHEHUE.

Apensl. benzon: cocrtas, cTpoeHne, GU3NIECKHAE M XUMHUECKHE CBOMCTBA (PeaKIuy raJloreHUPOBAHHUS
U HUTPOBAHM), MOJyYeHUE W NpUMEHeHue. Jonyon: cocmas, cmpoeHue, Guauyeckue u Xumuueckue
ceolicmea (peakyuu 2ai02eHUposanus U HUMpoOBanus), noayienue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas cBS3b MEXAY YIJIE€BOJOPOIaMH, MPUHAJIEKAIIUMHY K Pa3IMUHbIM KJlaccaM.

[IpupoaHble UCTOYHUKH yTIEBO10poAOB. IIpuponHsblil ra3 u nonytHele HedTsHbIE ra3sl. Hedth u eé
npoucxoxaeHue. CrnocoObl mepepaboTKH HEPTU: MEPEroHKa, KPEKUHT (TEPMHUECKUI, KaTaJTUTUYECKHi),
nuposu3. [IpoaykTel mepepaboTku HedTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
YIoJib U MPOJYKTHI €r0 NepepadOTKH.

DKcrepuMeHTaIbHbIE METObl M3YUYEHHs BEIIECTB M MX MPEBpAlllEHUI: 03HAaKOMIJIEHHE ¢ 00pa3liaMu
[UIacTMacC, KaydyKoB U pe3uHbl, Komnekuuu «Hedts» u  «Yromb», MOJETUpOBaHHE MOJIEKYI
YIJIEBOOPO/IOB U TaJIOTEHONPOU3BOIHBIX, MPOBEIEHUE NPAKTUYECKOW paloThl: MOJy4YeHHE OSTHIIEHA U
M3Y4YEHHUE €ro CBONCTB.

Pacuérnebie 3anaun.

Bbluncienuss Mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBa HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 HMCXOJHBIX
BELIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxaniue oprannyeckne coeinHeHUs!

IIpenenpHble OJHOATOMHBIE CIMPTHI. MeETaHON M 3TAaHON: CTPOCHHE, (U3UUYECKUE M XMMUYECKHE
CBOMCTBa (peaKIiM ¢ aKTUBHBIMU METaJlIaMH, TaJIOr€HOBOI0POJIaMU, TOpEeHUE), IpuMeHeHne. Bogopoansie
CBSI3M MEXY MOJIEKYJIaMU CIUPTOB. JelicTBHE MeTaHOIa U ATaHOJa Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHble CHHUPTHL. OTHIEHIJIMKOIb M TIULEPHH: CTPOEHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBA (B3aMMOACHUCTBHE CO IIEIOYHBIMU METAUIAMM, KAueCTBEHHas peaklMs Ha MHOTOAaTOMHbBIE
cnupthl). JlelicTBUe Ha OpraHu3Mm uesoBeka. [ [puMeHenne runepruta u 3TUIIECHTIIMKOJIS.

®DeHOoII: CTpOCHUE MOJICKYJbI, (U3UYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoa.
[Ipumenenue denomna.

Anbnerunsl U Kemousl. DopManbAETH], AaleTalbIeTu]: CTPOCHUE, (PHU3HMUECKHE M XUMHUECKUE
CBOMCTBa (peaKLUU OKUCICHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIC PEAKIUH), TIOIy4YeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE NpeAeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHas M yKCyCHasl KUCIOTBI: CTPOEHHE,
(bu3MYecCKue W XMMHUYECKHE CBOWMCTBa (CBOMCTBa, OOIIME MJIs Kjacca KHCIOT, Peakius STepuHUKAIIN),




nojyyeHue U npumeHenue. CTeapuHoOBask U OJEHHOBAsI KUCJIOTHI KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT. Mblla KaKk COJIM BBICIINX KapOOHOBBIX KUCIJIOT, X MOIOLIEE JeHcTBUE.

Crnoxable 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'mpponus xupos. [Ipumenenune xupos. buosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KilacCU(pHKAIMs YIJIEeBOAOB (MOHO-, IU- W Iosucaxapunisl). [mrokosa —
IPOCTEHIIMKA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (pU3MyYecKHue M XUMHUYECKHE CBONCTBA
(B3ammopeiicteue ¢ ruapokcugom meau(ll), oxucienme ammmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TIIOKO3bl), HAaXOXKIEHHE B MNpPUPOJE, NMPUMEHEHHE, OHOJOTHYECKas pOJb.
dotocunTe3. PpyKTO3a KAaK U30MEP IITHOKO3BI.

Kpaxmai 1 nemnrono3a Kak npupoaHble noinuMepsl. CTpoeHne kpaxmaiia U Hesuiono3bsl. dusnyeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmajia (THAPOJIN3, KAaueCTBEHHAs PEAKLIUs C HOJIOM).

DKcIepUMEHTAIbHBIE METO/Ibl U3YyYCHHS BEIIECTB U WX MPEBPAIICHUIN: MPOBEICHUE, HAOIIOCHUE U
OIMCaHME JIEMOHCTPALIMOHHBIX OIBITOB: FOPEHNE CIUPTOB, KAUECTBEHHbIE PEAaKIIUU OJJTHOATOMHBIX CIIUPTOB
(oxucnenue »staHosna okcuaoM Meau(Il)), MHOroaTOMHBIX CHHMPTOB (B3aMMOJAEWUCTBHE TIJIMIIEPUHA C
ruapokcuaoM  Mmeau(Il)), ampnernnoB (OKHCIEHHME aMMHAuHbIM pacTBOpoM okcuga cepedpa(l) u
runpokcuaoM meau(Il), B3ammozeiicTBue kpaxmana ¢ HOAOM), NPOBEACHHUE MPAKTUUECKOW pabOThI:
CBOWCTBA pacTBOPa YKCYCHOW KUCIIOTHI.

Pacuérnbie 3amaun.

Brbuncienuss mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOIMYeCTBa HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIHWU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WU MPOYKTOB PEAKLIUH).

A3zoTcozepikaliue OpraHunuecKue CoeIMHEHMS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble Oprannyeckue coeanHenns. dusnueckne 1 XMMHUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe IniuHa). bruongornyeckoe 3HaueHre aMuHOKUCIOT. [lenTusl.

benkn kak npHUpOIHBIE BBICOKOMOJIEKYJIIpHBIE coequHEHMs. IlepBuuHas, BTOpUYHAs M TPETUYHAS
CTPYKTypa OenKoB. XMMHUECKHE CBOMCTBAa OEIKOB: TMAPOJNU3, JI€HATypalys, KayeCTBEHHbIE PEakluu Ha
Oenku.

DKcrepuMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX IPEBPALCHUI: HaONIOJEHWE M ONHCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalus OEIKOB IPU HArpeBaHUH, LIBETHBIE PEAKIH OEIIKOB.

BbicokomonekysipHbIe COeUHEHHSA

OCHOBHBIE MOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3BEHO, CTEeNeHb MOJIMMEpU3al, CpedHss MoyeKyspHas Macca. (OCHOBHbIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — ITOJIMMEPHU3aLUs U OJIMKOHICHCALHS.

DKcIepUMEHTAIbHBIE METO/Ibl U3yYEHHs BELIECTB U X MPEBPAILEHUN: 03HAKOMJIEHHE ¢ 00pa3liaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3N.

Peanuzanuss MeXNpeOMETHBIX CBSI3€d IpU M3yYEeHUU opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX MOHSATHHA, Tak U IOHSATHUH,
SIBJIFOIIMXCS] CHCTEMHBIMHU ISl OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO011ue ecTecTBEHHO-HAayYHbIE MMOHATHS: SBJICHUE, HAyYHbIN (DakT, TMIoTe3a, 3aKOH, TEOPHs, aHAJIN3,
CHHTE3, KJIacCU(UKAIM, NEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTTMPOBAHHUE.

®dusuka: MaTepusi, JHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPIrETUUECKUN YPOBEHb, BELIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSTHUE BELIECTBA, (PU3MUECKUE BETMUNHBI U €JMHULIBI UX U3MEPEHUSI.

buonorus: kneTka, opranusm, 6uocdepa, 0OMEH BEIIECTB B Opranu3me, GOTOCUHTE3, OMOTOTHIECKU
aKTHBHBIEC BelecTBa (O€IKH, yTICBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nHIEBblE NPOLYKTHI, OCHOBBI PAlMOHAJBLHOIO TIMTAaHMS, MOIOLIME CpPEACTBa,
JIEKapCTBEHHbIE U KOCMETUYECKHE TpenapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSD»
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJibTaTaM OCBOCHHUS OOYYAOIIMMHCS IPOrpamMm
cpenHero obuiero oopa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeAMETHBIM). Hay4uHOo-MeToanueckoit
OCHOBOH U1 pa3pabOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS IPOTPaMM CpeIHEro o0miero oopazoBaHus
SIBJISIETCS] CUCTEMHO-/IEATeIIbHOCTHBIN MOJIXO/I.

B cootBeTCTBUM C CHCTEMHO-AEATENBHOCTHBIM IOJAXOJOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSI TMpenMera «XUMHS» Ha YpPOBHE CpeIHEro o0Imero oOpa3oBaHUS BBIJCIEHBI CIEAYIOIINe
COCTaBJISIOLIHE:

OCO3HaHHWE OOYyYaIOIUMHUCS POCCHIMCKOW TPa)¥JTaHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTUBALIUU K 00Y4EHHUIO;

LIeJICHANTPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUIN JTUYHOCTH HA OCHOBE KJIFOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BOI HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJICTBOBATHCS B CBOEH NIEATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIMMH IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJU4he TMPABOCO3HAHUA HKOJOTUYECKOM KYJBTYpPhl M CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHUsS» JIOCTHTaloTCsi B €IUHCTBE Y4eOHOU H
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKHMMH, COLUUOKYJIbTYPHBIMH, JYyXOBHO-
HPaBCTBEHHBIMU IIECHHOCTSIMH U HJI€a]laMU POCCUMCKOTO IPAKIaHCKOTO OOIIECTBA, IPUHATHIMU B OOIIECTBE
HOpMaMH U TIpaBUJIAMU TOBEJEHUs, CIOCOOCTBYIOIIMMH IIPOIIECCaM CAaMOIIO3HAHUS, CaMOpPa3BUTUSA U
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0yYaOIUXCS.

JIn4HOCTHBIE pPE3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpakaloT C(HOPMUPOBAHHOCTH OIBITA
MMO3HABATEIILHOW M TMPAKTUYECKOU JCSITEIBHOCTH OOYYaIOIMIMXCA O peaiu3allii MPUHATHIX B OOIIECTBE
IIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOTrO BOCIUTAHMS:

OCO3HaHHUS 00YYarOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB M O0S3aHHOCTEH, YBaXKEHHUS K 3aKOHY U
MPaBOMOPSJIKY;

MIPEACTABJICHUS O COIMATIBLHBIX HOPMaX U MpaBUIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPU CO3JIaHUU yUEOHBIX MPOEKTOB, PEIICHHUH
y4eOHBIX M MMO3HABATEIBHBIX 33/1a4, BHIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHI JPYTUX TpHU
aHAJIN3€e Pa3TUYHBIX BUJOB YUEOHOU NIEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacCJIeIUI0 OT€YECTBEHHON XUMUU;

YBOKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM WM TPAKTUYECKOTO TMPUMEHEHUS] XUMHH,
OCO3HAHUSI TOTO, YTO JOCTHXKEHHUS HAYKH €CTh pPEe3yibTaT JUIMTEIBbHBIX HAOIIOJEHUN, KPOIOTIMBBIX
AKCMEPUMEHTAJIbHBIX MIOUCKOB, IIOCTOSTHHOTO TPyJa YUYEHBIX U MTPAKTUKOB;

WHTEpeca W IMO3HABATEIbHBIX MOTHBOB B TOJNYUYEHUH U TOCIEAYIONEM aHaimu3e WHPOPMAIUU O
MIEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CUTYyallMH, CBSI3aHHBICE C XUMHYECKHUMH SIBICHHUSMH, W TMPUHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEICHHUE M MOCTYIIKU CBOMX TOBApHILEH C MO3ULUN HPABCTBEHHBIX U
MIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MTOCTYIKOB;



4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 M 0€30I1MacHOro o0pas3a >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIECHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHHST TIPaBHJI OE30MACHOTO OOpAIEeHUsl C BEIIECTBAMU B OBITY, MOBCEJHEBHON >KU3HU U B
TPYZLOBOU JEATEIBHOCTH;

MIOHMMaHMsI LIEHHOCTH IpaBWJ HMHIUBUAYaAJbHOIO U KOJUIEKTUBHOIO O€3011acHOrO IOBEJECHHS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJEH;

OCO3HAHUS TOCJIEACTBUNA U HENPUSTHUS BPEIHBIX NPUBBIYEK (YNOTPEOJIIEHUs aJIKOroJisi, HAPKOTHKOB,
KypeHus);

5) TpynoBOro BocniuTaAHMSA:

KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEILCKON AESATEIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX NEATECIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4yacTHE€ B PELICHWU NPAaKTUYECKUX 3a/ad COLMAJIbHOM HalpaBlIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K IMPaKTUYECKOMY H3Y4YEHHIO Npo(deccuil pa3iuyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 110 XUMUH;

YBa)XEHHUS K TPYLy, JHOISAM TPYJla U pe3ysbTaTaM TPyAOBOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAMBUIYAIbHOM TpaekTOpuM oOpa3oBaHus, Oynyuien
npodeccud ¥ peanu3allid  COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6) 3K0J10rM4ecKOro BOCIMTAHMSI:

9KOJIOTHYECKHU 11eJ1IeCO00Pa3HOro OTHOLIEHMS K MPUPOJE, KAK UCTOYHHUKY CYLIECTBOBAHMS KU3HU Ha
3emie;

MMOHUMAaHHUS IJI00AIbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJIeM, BIUSHUS S3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOAHON U COLIMAIIBHOM CPEbI;

OCO3HaHMS HEOOXOJMMOCTH MHCIIOJB30BaHMS JOCTWKEHHM XMMUHU JUIsI peLIeHHs BOIPOCOB
PaIMOHAIBLHOTO MIPUPOIONOIB30BAHNUS;

AKTHUBHOTO HENPUATUS JEHCTBHM, NPUHOCALIUX BpEI OKPYKAKOLIEH NPUPOJHON cpele, yMEHUs
IIPOTHO3UPOBATh HEOJNArOMPUATHBIE 3KOJOTMYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBIX JEHCTBUH H
IIPEIOTBPALLATH UX;

HaJIM4YUs Pa3BUTOrO 3KOJOTHYECKOIO MBIIIJIEHHS, SKOJIOTMYECKON KyJIbTYpbI, OINbITa JIESTEIbHOCTH
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, YMEHHUS PyKOBOJCTBOBATHCSI UMHU B [TO3HABATEIbHON, KOMMYHUKATUBHOM
U COIIMAJIbHON MPaKTUKE, CIOCOOHOCTU M YMEHUS aKTUBHO IMPOTUBOCTOSTH UIEOJIOTUU XeModoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIIeCTBEHHON MTPAKTUKH;

MOHMMAaHMs CHENM(PUKY XMMUU KaKk HayKd, OCO3HAaHUS €€ posid B (POPMHPOBAHUU PALMOHAIBHOTO
HAYYHOTO MBIIIICHHUS, CO3JIaHUM LIEJIOCTHOTO IpEJCTaBIEHUs 00 OKpY)KaloLeM MHUpE KaK O €IWHCTBE
MPUPOABI U YEJOBEKa, B MO3HAHUM MNPHUPOJHBIX 3aKOHOMEpPHOCTEW M pEIIeHUH MpoOJIeM COXpaHEHHs
MIPUPOIHOTO PaBHOBECHS;

yOexXIEHHOCTH B 0CO00M 3HAYMMOCTM XHMMHHU JUIsI COBPEMEHHOM LMBHIM3alMU: B €€
IYMaHHCTUYECKON HAaIpaBICHHOCTH M BaKHOW POJM B CO3/1aHUU HOBOW 0a3bl MaTepHaIbHOW KYyJIbTYpBHI,
pelIeHNH TI00abHBIX MPOOJEM yCTOMUMBOIO pPa3BUTHS YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
MUIIEBOM M SKOJIOTMYECKOH 0e30MacHOCTH, B Pa3sBUTHM MEIUIMHBI, OOECIIEYEHUU YCIIOBHM YCIEIIHOIOo
TpyZAa U 3KOJOTHYECKH KOM(POPTHOM JKU3HU KaXKIOT0 YJieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTHU: IOHUMAaHMs CYIIHOCTH METOJOB IIO3HAHUS, HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTHM MCIIOJIb30BaTh IOJIy4aeMble 3HAHMUSA [JIs aHaAlu3a U OOBACHEHMS
ABJICHUM OKpPY)KAIOLIEr0 MHUPAa W IPOUCXOJAIIUX B HEM HM3MEHEHUH, yMEHHs JelaTb OOOCHOBAaHHbBIE



3aKJIIOYEHHUs HAa OCHOBE HAy4yHBIX (DAKTOB M UMEIOIIMXCA JAHHBIX C LEJBI0 IMOJYyYeHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUYECKHWE 3HAHUS Ui peIleHus mnpodiem B
peabHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NeATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEINPEPBIBHOMY OOpa30BaHMIO U CaMOOOpa30BaHMIO, K aKTUBHOMY
MOJTyYSHHIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHUH C )KU3HEHHBIMU IMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHBIX cepax mpohecCHOHATbHON AeATEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbie pe3yabTaThl OCBOCHUS YIEOHOTO TIpeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO OOMIETO
o0pa3oBaHMs BKIIOYAIOT:

3HaYuMble 11 (OPMHPOBAHUS  MHUPOBO33PCHHS  OOYYAIOMIMXCS  MEKIUCIHMILIMHAPHBIC
(MeXnpeMeTHbIC) OOIEHAYYHbIC TOHATHS, OTPAKAIONIME IEJIOCTHOCTh HAyYyHOW KAPTHHBI MHpa H
Crenu(pUKy METOJOB TO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIISCTBO, SHEPTHS,
SIBIICHUE, TIPOIIECC, CUCTeMa, HAy4YHBIA (aKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
UCClIeIOBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCAJIbHbIE yueOHbIC JEHUCTBHs (TIO3HABATEIbHBbIC, KOMMYHHKATHBHBIC, PETYJIATUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAaMOTHOCTH W  COLMAIBHOW KOMIICTCHIIHU
o0yJaromuxcs;

CIOCOOHOCTh OOYYaIOUIMXCsl UCIOIB30BaTh OCBOEHHBIE MEXIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYECKHE
3HaHUS M YHUBEPCAJIbHbBIC YUCOHbBIE ICHCTBHS B TIO3HABATEILHOM U COIUAILHON TIPAKTUKE.

MeTtanpeMeTHbIe  pe3yibTaThl  OTPAXKAIOT  OBIAJCHHE  YHHUBEPCAIBHBIMH  YICOHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OByaieHne YHUBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKUe AeiCTBUS:

CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPE/CIIATh eI JCATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JOCTHIKCHHS, COOTHOCHTH
PE3YJIBTATHI ISATSIILHOCTH C TTOCTABIICHHBIMH TEJISIMH,

WCITIOJIb30BaTh TIPU OCBOCHUHW 3HAHHMU MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIJICIATh XapaKTEPHBIC
MPU3HAKM TOHATUI M yCTAaHABIMBATh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATHS IS
O0OBSCHEHHS OTIEIBHBIX (DAaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UTS KIIaCCH(DUKAIIMU BEIIECCTB U XUMUYECKUX PEaKIIHIA;

yCTaHABJIMBATh MPUUYNHHO-CIICJCTBEHHBIC CBSI3U MEX/y M3y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHUECKUE PACCYKACHUs (MHAYKTHUBHbBIC, JCAYKTUBHBIC, [0 aHAJIOTHH), BBISBIAThH
3aKOHOMEPHOCTH M ITPOTUBOPEUYHS B pACCMATPUBACMBIX SBIICHUAX, (DOPMYITHPOBATH BBIBOBI M 3aKITIOUCHIS;

MPUMEHSTh B IMPOIECCE IMO3HAHUS, HMCIIOJIb3yeMble B XUMHU CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH,
peoOpa3oBbIBaTh MOJICIBHBIC MPEICTABICHUS — XUMHUYECKHUN 3HAK (CHMBOJI) 3JIEMEHTAa, XHUMHYECKasl
dbopmysa, ypaBHEHHE XUMHUYECKON PEaKIMU — MPU PEIICHUH YYSOHBIX MO3HABATEIBHBIX M MPAKTHYCCKUX
3a/1a4, MPUMEHATh Ha3BaHHBIC MOJICIBHBIC MPEACTABICHUS JUISl BBISIBJICHHUS XapaKTEPHBIX IPU3HAKOB
M3Y9aeMbIX BEIIECCTB M XUMUYCCKHX PEAKITHI.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:

BJIaJICTh OCHOBAMH METO/IOB HAyYHOI'O TIO3HAHUS BEIIECTB U XUMUYCCKUX PCAKIIHIA;

(dbopMyJIHpOBaTh LEIM M 3aJla4d HCCIICIOBAHUS, HCIIOJIB30BATh IMOCTABICHHBIC W CAMOCTOSITEIBLHO
c(hopMyJIMPOBAHHBIC BOTIPOCH B KAY€CTBE HMHCTPYMEHTA MTO3HAHKS M OCHOBBI JIJIs1 (DOPMHUPOBAHHSI TUTIOTE3BI
0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYIKICHHIA;

BJIQJICTh HaBBIKAMHM CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YUYCHUYCCKUX IKCIICPUMEHTOB,
COBEPIICHCTBOBATh yMEHHS HAOMIOaTh 3a XOJAOM IIpPOIlecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €TI0



pe3yabTar, (QOpMyIHpOBaTh OOOOWIEHHS W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB
UCCIIEIOBaHMsI, COCTaBJIATh OOOCHOBAHHBIM OTUYET O MPOJEIaHHON padoTe;

npuoOOpeTaTh ONBIT YYEHHYECKOH HCCIIEAOBATENBCKOM W TPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSITEIBHOMY IIOMCKY METOAOB pEIICHUS MPAaKTHYECKUX 3aad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B MIO3HAHMSL.

3) pabora ¢ unopmanmeii:

OPHEHTUPOBATHCSI B PA3NUYHBIX HMCTOYHUKAX HH(pOpMaIK (HaydHO-TIOMyJIIpHAsl JIMTEpaTypa
XMMHYECKOTO COJIECp)KaHUsl, CIpaBOYHbIe MocoOus, pecypchl MHTepHeTa), aHAMIU3UPOBaTh HMH(OPMAIIHIO
pasNuyHbIX BUAOB M (GOpPM  IPEICTABICHMs, KPUTUYECKM OLIEHUBaThb €€ JOCTOBEPHOCTb U
HEMpPOTUBOPEYUBOCTb;

(dbopMyIHpOBATh 3aMPOCHl U MPUMEHSTHh PA3IMYHBIE METOJbI NMPH TOUCKE M 0TOOpe MH(pOpMAaIUH,
HEOO0XOMMO 7151 BBITTOJTHEHHS yUEOHBIX 33/1a4 ONPEAeIEHHOTO THIIA;

IpUOOPETaTh OIBIT UCIOIb30BAHUSA MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3iIMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIBbHYIO (OpMY TpejacTaBieHus uHpopManuu (cxemsbl, rpadukw,
Juarpammbl, TaOIHIIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KaueCTBE CPEACTBAa NpU padoTe ¢ XUMHUYECKOW HH(MOpMAaIHEH:
IPUMEHATh MEXIpeaAMeTHble ((pu3nueckue M MaTeMaTUYeCKuUe) 3HAKM M CHUMBOJBIL, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISIIHOCTH.

OgJiajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJaBaTh BOIPOCHI [0 CYIIECTBY OOCYKIaeMOll TeMbl B XOJA€ JHuajora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOM NPEJIOKEHHS OTHOCUTEIBHO BBIOJIHEHUS MPEAIOKEHHOU
3aJ1a4y;

BBICTYIIaTh C  TPE3CHTAlMEN  pe3yJbTaTOB  IIO3HABATEJIBHOM  JEATENBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHUKAMU IIPU BBINOJHEHUM XUMHUYECKOIO HKCIEPUMEHTA,
MPaKTUYECKON pabOThI [0 UCCIIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaM3allii YYeOHOro MpoeKTa U
(GbopMynHMpoBaTh BBIBOJIBI IO PE3yJbTaTaM MPOBEIEHHBIX HUCCIENIOBAaHUI MyTEM COTIAaCOBAaHUS MO3UIMHA B
xoze 00Cy>K1eHus: 1 0OMeHa MHEHUSIMH.

OsJajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHbBIMH e CTBUAMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYLIECTBIISATH CBOIO MIO3HABATENIbHYIO JEATEIBHOCTD, ONpeaess e€
LeMU U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh IMPEAJaraeMblil aqropuTMm
JeWCTBUI TpU BBIMOJHEHUH Y4YeOHBIX M HMCCIEI0BAaTENbCKUX 3ajady, BbIOMpaTh Haubosee 3(PQeKTUBHBIHN
CIOCO0 MX pelIeHUs ¢ yUETOM MOITy4YeHHUs] HOBBIX 3HAHUI O BEIIECTBaX M XUMHUECKUX PEaKILIUsX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOLEHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUs OTPAXKaIOT:

c(hOpMHUPOBAHHOCTh TPEICTABICHUNH O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa, POJIH XUMHUH B TIO3HAHWUH SIBJICHUH TIPUPOJIBI, B (POPMUPOBAHUHN MBIIUICHUS W KYJIBTYPBI TUYHOCTH, €€
(YHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOW MJisi PEeHICHHs] MPAKTHUYECKUX 3aJad M HKOJIOTHYECKH
00OCHOBAHHOT'O OTHOIIIEHHS K CBOEMY 370POBBIO U IPUPOIHON CPEAE;

BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOMNOJIAralolUe MOHATUS
(XMMUYEeCKUIl ~ BJIE€MEHT, aTOM, OJJIGKTPOHHass ~ 000J04YKa  aToMa,  MOJIeKyJla,  BaJEHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XMMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U COKpaméHHas),
MOJIb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YTICPOAHBIN CKenleT, (PyHKIHOHAIbHAS TPYMIA, paguKal,
W30MEPUs, M30MEPBL, TOMOJIOTMYECKUN PSAL, TOMOJOTH, YIVIEBOAOPOABL, KUCIOPOI M a30TCOIEpMkKalue
COEIMHEHMSI, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS); TEOPUH U



3aKOHBI (TEOpUsl CTPOCHHUS OpraHnyeckux BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JIEeKallle B OCHOBE
MOHUMAaHMSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUN, (PaKTOJOTMYECKHE CBEJCHUS O CBOICTBAX,
COCTaBe, MOJYYECHHH W OE30MIaCHOM HCIIOJIb30BAaHMH BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa;

cOPMUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTepHbIE MPHU3HAKU TMOHSTHUM, YyCTaHABIUBAaTh UX
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U ITPEBPALLICHUM
OPraHUYeCKUX COCAUHECHUM;

chOpPMUPOBAHHOCTh ~YMEHUH  HUCHOJB30BaTh XMMHMYECKYID CHUMBOJIUKY JUISI  COCTaBJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€HHON) (OpMya OpraHM4ecKuX BELIECTB H
YPaBHEHUM XHMHUYECKUX PEaKLMH, H3roTaBiIMBaTb MOJEIM MOJIEKYJ OpPraHMYECKHUX BEILIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUN yCTaHABIWBATH MPHUHAJICKHOCTh M3YyUYEHHBIX OPIaHUYECKUX BEIECTB
M0 UX COCTAaBy U CTPOCHHIO K OMPENEIEHHOMY Kiaccy/Tpymme cCoeIuHeHUl (yrieBoJOpOAbl, KUCIOPOI U
a30TCOJEpXKAIIUE COEAMHEHMsS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHMs), JaBaTb MM Ha3BaHUA IO
cucremarnyeckor HomeHknatype (IUPAC), a Taxxke NpUBOAUTH TpPUBUAIbHBIE HA3BaHMsI OTIEJIbHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, TPOMWICH, alleTUJICH, STUICHIJIUKOIb, TIUIEpHUH, (PeHo, hopManbaeru,
alleTanpJeru], MypaBbHHas KHUCIIOTa, YKCYyCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTA, CTEApPUHOBAas KHCIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, HEeJITI0I03a, TIIULUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHIBI XUMHUECKOW CBS3M B OPraHUYECKHUX COCAMHEHHSX
(omHApHBIC U KPAaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSITH MOJI0XKEHHS TEOPHUH CTPOCHUS OpraHN4ecKux BeuiecTs A. M.
ByTtnepoBa a1 00bsICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS
Macchl BEUIECTB;

c(OPMHPOBAHHOCT YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U XHMHUYECKHE
CBOWCTBA TUIHWYHBIX NPEJICTABUTENECH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, ITHJIEH,
MPOMUIICH, areTwieH, OyramueH-1,3, merwnOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHTIUKOJb,
TIIMLEPUH, (EHOJ, aleTaableru]l, MypaBbUHAs U YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmai, IeJUIHI03a,
aMMHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBAaTh T'€HETHYECKYI0 CBSI3b MEXJAYy HUMH YpaBHEHUSIMH
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKHU YIJIEBOAOPOJHOTO ChIpbS (HEQTH,
MPUPOJIHBIH ra3, yroip), ClIOCOObI UX NMEPEPadOTKHU U MPAKTUUECKOE TPUMEHEHNE IPOAYKTOB IepepaboTKu;

c(OPMHPOBAHHOCTh YMEHUI MPOBOANUTH BBHIUMCIECHUS [0 XUMUYECKUM YpaBHEHHUSIM (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOI0 BEILIECTBA WJIM TNMPOAYKTa pPEaKIUH IO H3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHHI BIIaJETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOAAaX HAYYHOI'O MO3HAHMS,
UCMOJb3YEMBIX B XMMHU NpPHU HM3YYEHUH BEIIECTB M XMMHUYECKUX SBICHUH (HaOitoJeHHe, M3MEpeHue,
9KCIIEPUMEHT, MOJEIUPOBAHNE), UCIIOJIB30BATh CUCTEMHBIE XUMUYECKHE 3HAHUS AJI IIPUHATUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallMAX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COONIOAATh TIPaBWJIA TOJB30BAHHMS XUMHYECKOM TOCYyAOW U
na0opaTOpHBIM O0OpYZOBaHMEM, a TaKXKe IpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIMSAMU 110 BBIITOTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IJIAHUPOBATh U BBINOJHATh XUMUYECKUN SKCIIEPUMEHT (IIPEBpAICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHUE ATHJIEHA U W3YYEHHE €ro CBOWCTB, KaueCTBEHHbBIC
peaKkMyu OpraHMYECKUX BEILIECTB, JIEHATypalusi OCNKOB NPH HArpeBaHUH, I[BETHHIC PEaKUUU OEIKOB) B
COOTBETCTBUH C MpaBWJIAMH TEXHUKH OE30IACHOCTH MpU OOpaIleHUH C BELIECTBAMU M J1a0OpaTOPHBIM
000py/I0BaHUEM, TPEACTABISTh PE3yIbTaThl XMMHUYECKOTO HKCIEPUMEHTa B (OpMe 3allMCu ypaBHEHUM
COOTBETCTBYIOIIMX peakluuil U GopMyIUPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;



c(OpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XMMHUYECKYIO MH(OpMaINIO, MOIy4aeMyto
W3 pa3HBIX UCTOYHUKOB (CpeACTBa MacCcoBOM MHpopmaru, MHTEpHET U IpyTrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIO/ATh MpPaBUIa JKOJOTMUYECKH IeIeCO00pa3HOro MOBENCHHS B
OBITY U TPYIOBOM AEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOIHOMN Cpelibl,
OCO3HaBaTh OIACHOCTb BO3JCHCTBHUS Ha JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHWYECKUX BEIIECTB,
noHumasi cMmbic nokasarens [IJIK, nmosicHsaTe Ha nmpuMepax crnocoObl YMEHBIIECHUS U MPEAOTBPAILEHUs UX
BPETHOTO BO3ACUCTBUS Ha OPTaHU3M UEIIOBEKA;

i 00y4aloMIMXCsl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE NPUMEHSTHh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJIaX [MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUN;

JUIS CIIETBIX M CIIA0OBUAAIIUX OOYYAIOIIMXCS: YMEHHE HCIONb30BaTh PeIbe(hHO-TOUCUHYIO CUCTEMY
o6o3Hauenuii JI. bpaidist i 3armuc XUMHYECKUX (GOPMYII.
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PaCKpLIBaTL CMBICJI U3YUACMBbIX

MOHATHUM (BBISBISITh UX XapaKTepHBIE

IIPU3HAKH), YCTAHABIIUBATh UX
B3aUMOCBs3b. [ IpuMeHATh
MIOJIO’KEHHUSI TEOPUU CTPOCHHUS
OpraHWYecKHX BemecTB A. M.
ByTtneposa mist o0bsicHeHHsT
3aBHCHUMOCTH CBOWCTB BELIECTB OT
UX COCTaBa U CTPOEHUS.
Hcnonp30BaTh XMMHUYECKYIO
CUMBOJIMKY UIl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON )
(dhopMy OpraHUYECKUX BEIIECTB.
Onpenenars BUIbI XUMAYECKON
CBsI3M (OJIMHAPHBIC, KPATHEIC) B
OpPraHMYECKUX COECIUHEHMSIX.
PackpsIBaTh posib OPraHUYECKOU

XUMUU B IPUPOJIE, XapaKTEpU30BaTh

€€ 3HAUYCHUC B XXM3HU YCIOBCKA,

WJUTFOCTPUPOBATH CBS3b C IPYTUMU
Haykamu. HaGmro1aTh 1 onMcChIBaThH

JuekTpon  Peanu3zanus BOCHUTATEIHLHOIO
Hble NMOTEHIHAJIA pa3/iesia/TeMbl
(un¢pos

bl€)

o0pa3oBa

TeJbHbIE

pecypchl

LICHHOCTHOT'O OTHOIICHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECCKOMY M HAYTHOMY
HACJIEIUIO, TIOHUMAaHUS 3HAYCHUS
XUMHYECKON HAYKH B KU3HU
COBPEMEHHOTO OOIIECTBA,
CITOCOOHOCTH BIAACTh
JI0CTOBEpHOI MH(OpMarueit o
MEPEIOBBIX TOCTHKEHUSAX U
OTKPBITHSIX MUPOBOI U
OTE€YECTBEHHOM XUMMHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX
3HAHUAX 00 YCTpPONCTBE MHUpa U
00IIIeCTBA;

MIPEJICTABJICHHS O CONMATBHBIX
HOpMax U MpaBHIIax
MEKIIMYHOCTHBIX OTHOIIICHUH B
KOJIJIEKTUBE, KOMMYHHUKATUBHON
KOMIIETEHTHOCTH B OOILIECTBEHHO
ITOJIC3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM,
TBOPYECKOU M IPYTUX BUIAX




ACMOHCTPAIMOHHBIC OIIBITHI;
MMPOBOAWTH U OIIMCHIBATDH
1ab0opaTOPHBIE OMBITHI U
paKTHYECKHE PaOOThI

JIESITENIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM
JIESITEIIBHOCTH TP BBIMIOJTHCHUN
y4eOHBIX, TIO3HABATEIILHBIX 32134,
BBITTOJIHEHUH XHMHUYECKHX
IKCIIEPUMEHTOB, CO3aHUHU
Y4EOHBIX IPOCKTOB;

OCO3HAHUWE IICHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha
3I0pPOBBIN 00pa3 KU3HHU,
HEO0OXOTUMOCTH COOITIOCHHUSI
paBujI 0€30MaCHOCTH MPH
00OpaIieHuu ¢ XUMHYECKUMH
BEIIECTBAMHU B OBITY U pEaIbHOMN
KHU3HU;

WHTEPEC K MPAKTHICCKOMY
M3Y4EeHHIO podeccuii u Tpyaa
Pa3IMYHOTO POJIa, YBOXKEHUE K
TPYIy ¥ pe3yJbTaTaM TPYI0BOU
JIESITENIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TIPEIMETHBIX
3HAHUU IO XUMHUH, TOTOBHOCTh
aIalTHPOBATHCSA B
npodeCCHOHATBLHOM cpeie;
OCO3HAaHHNE LIEHHOCTH COOJIFOAECHUS
paBuJI 6€30MacHOTO MOBEICHUSI
pu pabOTE C BEIIECTBAMH, a TAKKE
B CUTYAIIUAX, YTPOXKAIOIINX
3JI0POBBIO U KU3HU JIOJIEH

2.1

[Ipenenvubie
YTJIEBOJIOPOIBI

PackpeiBaTh CMBICTT H3y4aeMbIX
MOHATHUH (BBISIBIISITH UX XapaKTepHbIE

LIEHHOCTHOTO OTHOILIEHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY,




— aJIKaHbI

MIPU3HAKH), YCTAaHABIIMBATh UX
B3aUMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIUE TOHITHUS TIPU
OINMCAHUU COCTaBa, CTPOEHUS U
IIPEBPAILCHUI OPraHNYECKUX
coenuHenni. crmonb3oBaTh
XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
cokpamiéHHo) popmyi
OpPraHWYECKUX BEIIECTB.
VYcranaBiuBaTh NPUHAIICKHOCTD
BEILECTB K ONPEACIICHHOMY KJIacCy
YIJIEBOJOPOIOB IO COCTaBY U
CTPOEHHIO, HA3bIBATh UX MO
CHUCTEMAaTUYECKOM HOMEHKJIATYPE;
MPUBOJAUTH TPUBHAIIbHBIC HA3BaHUS
OT/ENBHBIX MPEJICTaBUTEIICH
yII1eBOI0poA0B. OnpeensiTh BUIbI
XMMHYECKOW CBSI3M B MOJIEKYJIax
YIJIEBOJOPOIOB; XapaKTepU30BaTh
3aBUCUMOCTb PEAKIIMOHHOU
CIIOCOOHOCTH YTJIEBOAOPOJIOB OT
KpPaTHOCTH KOBaJIEHTHOU CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEHUe, GU3NYEeCKUe U
XUMHYECKHE CBOICTBA, BayKHEHUIITHE
CIOCOOBI TIOTYYECHHS] TUITHIHBIX

IIPEACTABUTENIEH Pa3JINYHBIX KJIACCOB

yIJIEBOZOPOIOB (METaHa, ITaHa,
ITHUJICHA, alleTUJICHA, OyTaleHa -
1,3, 6enzomna, Tonyona). BeIsBISTH

HUCTOPUYECKOMY U HAyYHOMY
HaCJIEeANI0, TOHUMaHUs 3HaYEHUS
XUMUYECKON HAYKHU B KU3HU
COBPEMEHHOT0 00I1IeCTBa,
CHOCOOHOCTH BIIAJICTh
JIOCTOBEpHOU MH(MOpMaIuei o
MePEIOBBIX TOCTHKEHUSAX U
OTKPBITHAX MUPOBOU H
OTCUYCCTBEHHOM XUMHUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTpONCTBE MHUpa U
o01ecTBa;

MIPEJICTABJICHHS O COLUATbHBIX
HOpMax U MpaBHIIax
MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHHUKATUBHON
KOMITETEHTHOCTH B OOIIIECTBEHHO
IIOJIC3HOM,
y4eOHO-UCCIIeI0BATENHCKOM,
TBOPYECKOM M IPYTUX BUIAX
JIeATEITbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM
JIeATETbHOCTH TIPH BBITOJTHEHUN
y4eOHBIX, TO3HABATEIHHBIX 3a/1a4,
BBITIOJTHEHUH XUMUYIECKIX
HKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX TPOEKTOB;

OCO3HaHUE IIEHHOCTH JKU3HU,
OTBETCTBEHHOT'O OTHOILEHUS K
CBOEMY 3/10pOBBIO, YCTAHOBKHU Ha
3JI0POBBI 00pa3 KU3HHU,
HEO0XOIUMOCTH COOIIOICHHUS




2.2

HenpenenbHusbie
YTIE€BOAOPOABIL:
AJIKEHBI,
aJIKaJInEHBI,
AJIKUHBI

TEHETUYECKYIO CBSI3b MEKIY
YTIE€BOJOPOAAMH U OATBEPKIATH €€
HaJIUu4Ke YPaBHEHUAMU
COOTBETCTBYIOIIUX XUMUYECKUX
peaxkuuil ¢ UCIIOJIb30BaHUEM

CTPYKTYPHBIX (hOpMyII.

npaBui 0€30MaCHOCTH MPH
o0paleHuu ¢ XUMUIECKUMHU
BEILIECTBAMHU B OBITY U pealIbHON
KHU3HH,

MHTEPEC K MPAKTHYECKOMY
u3ydeHuro npodeccuii u Tpyna
Pa3IMYHOTO POJIa, YBAKEHUE K
TPYyZy U pe3yjbTaTaM TPYJI0BOM
JIeSITeIbHOCTH, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS MPESIMETHBIX
3HAHMU 110 XMMUH, TOTOBHOCTb
alanTHPOBATHCS B
npoeCCUOHATILHOM cpeie;
OCO3HAHHE IICHHOCTU COOJIIOICHHS
NpaBUJ 0€30MaCHOTO MOBEICHUS
npu padoTe ¢ BEIECTBaMH, a TAKKe
B CUTYAIUSIX, YTPOXKAIOIINX
3JI0POBBIO U KU3HU JIOJIEH

LIEHHOCTHOT'O OTHOIIICHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYIHOMY
HACJIEINIO, TOHUMAaHUS 3HAYEHUS
XUMHYECKON HAYKH B KU3HU
COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOM MH(pOpMaIueit o
MEPEIOBBIX TOCTIKEHUSAX U
OTKPBITHSIX MUPOBOM U
OTE€UYECTBEHHOM XUMMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSIX 00 YCTPOMCTBE MUpA H
00I11eCTBA;




MPEJICTABICHUS O COLUATBHBIX
HOpMax M MpaBUIIaxX
MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJJIEKTHBE, KOMMYHHUKAaTUBHON
KOMIIETEHTHOCTH B OOIIIECTBEHHO
IMOJIC3HOH,
y4eOHO-HCCIIeI0BATENIbCKOM,
TBOPYECKOH ¥ IPYTUX BHIAX
JIESITEIIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM
JIESITSIIBHOCTH TP BBIMIOJTHCHUN
y4eOHBIX, ITO3HABATEILHBIX 3a/1a4,
BBITIOJTHEHUH XUMUYECKHIX
HKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX TPOEKTOB;

OCO3HaHUE IIEHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha
3/I0pOBBI 00pa3 KU3HHU,
HEO0OXOAUMOCTH COOTIOIEHUS
MpaBUII 0€30MaCHOCTH MPU
oOpaleHuu C XUMUIECKUMHU
BEIIIECTBAMHU B OBITY M pEaIbHOMN
JKU3HU;

HWHTEPEC K MPAKTHICCKOMY
M3y4YeHUI0 nmpodeccuii U Tpyaa
Pa3IMYHOTO POJIa, YBOXKEHUE K
TPYIy ¥ pe3yJbTaTaM TPYI0BOM
JIESITEIbHOCTH, B TOM YHUCIIC HA
OCHOBE TIPUMEHEHUS TIPEIMETHBIX
3HAHUU IO XUMUH, TOTOBHOCTh
aIalITUPOBATHCS B
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Apomarndeckue
YTIEBOIOPOABI

npodeccuoHaNBHOM cpee;
OCO3HAHHME IICHHOCTH COOJIIOICHUS
MpaBUJI OE30MMACHOTO TIOBEICHUS
pH paboTe ¢ BEIISCTBAMH, a TAK¥KE
B CUTYAIUSX, YIPOXKAIOIINX
3JI0POBBIO U )KH3HU JIIOJICH

LIEHHOCTHOTO OTHOIIEHUS K
OTEUECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY
HACJIETUI0, TOHUMAaHUS 3HAYCHUS
XUMHYECKON HAYKH B KU3HU
COBPEMEHHOT0 00IIIeCTBa,
CIIOCOOHOCTH BIIAJICTh
JIOCTOBEPHOM MH(pOpMAIueit o
MEPEIOBBIX JIOCTHIKECHUSAX H
OTKPBITHSX MUPOBOU U
OTCUYECTBEHHOM XUMHHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX
3HAHUAX 00 YCTPOHCTBE MHUpa U
oO1ecTBa;

MPEJICTABJICHHSI O COLUATBHBIX
HOpMax W IpaBujIax
MEXJIMIHOCTHBIX OTHOIICHUH B
KOJUTEKTHBE, KOMMYHHKATHBHON
KOMITETEHTHOCTH B OOIIECTBEHHO
IMOJIC3HOM,
y4e0HO-HCCIIeI0BATENbCKOM,
TBOPUYECKOH ¥ IPYTUX BUIAX
JIeATEeTbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOW COBMECTHOM
JIESITEIbHOCTH TP BBIMOJIHEHUN
y4eOHBIX, TO3HABATEIbHBIX 33/a4,
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IIpupoaHsie
HUCTOYHUKH
YTJIIEBOJIOPOIOB
U UX
nepepaboTka

XapakTepu30BaTh HICTOUHUKU
YIJIE€BOAOPOAHOTO ChIPhs (HE(PTH,
NPUPOJIHBIH ra3, yroib), CiocoObl UX
nepepadoTKH U MPAKTUUECKOE
MPUMEHEHHE TTOy4aeMbIX
npoaykToB. Mcnosib3oBath

BBITMTOJIHCHUH XUMUYCCKHX
IKCIIEPUMEHTOB, CO3/IaHUH
Y4eOHBIX IPOCKTOB;

OCO3HAHME IICHHOCTH JKU3HH,
OTBETCTBEHHOT'O OTHOIIICHHSI K
CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3JI0OPOBBIIT 00pa3 KU3HH,
HEOOXOIMMOCTH COOITIOICHUS
IpaBuJ1 0€30MaCHOCTH NPU
o0pareHuu ¢ XUMUISCKUMHU
BEILIECTBAMH B OBITY U pealIbHON
KHU3HH,

UHTEPEC K MPAKTHYECKOMY
u3ydeHuro npodeccuii u Tpyna
Pa3IUYHOTO poja, yBaKEHHUE K
TPYAY U pe3yJbTaTtaM TPYIOBOi
JIeSTeIbHOCTH, B TOM YHCIIC Ha
OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HaHU# 110 XUMHUH, TOTOBHOCTb
alanTHPOBATHCS B
npodeccHoHaIbHOM Cpejie;
OCO3HaHHE [IEHHOCTH COOJTIOCHUS
npaBuJ 0€30MaCHOTO MOBEICHUS
npu paboTe ¢ BEIECTBaMH, a TAKKe
B CUTYAIUSIX, YTPOXKAIOIINX
3JI0POBBIO U KU3HU JIOJIEH

LIEHHOCTHOI'O OTHOIIEHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY,
PICTOpI/I‘IeCKOMy nu Hay‘-IHOMy
HACJIEINIO, TOHUMAaHUs 3HAYEHUS
XUMHYCCKON HAYKH B KU3HU
COBPEMEHHOTO OOIIECTBA,




€CTECTBEHHO-HAYyUHBIE METOIbI
[IO3HAHUS — IPOBEJICHUE,
HaOJII0/ICHUE U OIIUCaHHE
XUMHUYECKOI0 HKCIIEPUMEHTa
(J1abopaTopHBIC OTBITHI 1
npakTuueckue pabotsl). CiaenoBarh
npaBujaM 0e30macHO paboTHI B
1abopaToOpUM MPHU UCIIOIH30BAHUN
XUMHYECKOH ITOCY 1Bl U
000pyI0BaHUsI, a TAKXKE MPaBUIIaM
oOpalieHus ¢ BEeIEeCTBAMH B
COOTBETCTBUU C HHCTPYKIHSIMH
BBITIOJTHEHUS TAOOPATOPHBIX OMBITOB
U IIPAKTUYECKUX paboT Mo
MOJYYEHHIO U U3YUYEHHUIO
OpPraHUYECKUX BEIECTB.
IIpencraBisTh pe3yIbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YpaBHEHHIA COOTBETCTBYOIIUX
pEaKIui 1 J1eaTh BEIBOJIBI HA UX
ocHoBe. [TpoBOIUTH BBIUMCIIEHUS
JUTSL OTIPEICIICHUS MOJICKYIISIPHOM
(bopMyIIBI OPraHMYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOU
peakuuu. CaMOCTOATENIBHO
IUTAHUPOBATh U OCYIIECTBIISATH CBOIO
MO03HABATENIbHYIO JAESTEIbHOCTD;
MIPUHUMATH aKTUBHOE YYacTHE B
IpyNIOBON yueOHON AeITeNbHOCTH

CIIOCOOHOCTH BIIAJICTh
JIOCTOBEPHOH HMH(pOpMAIueit o
MEPEIOBBIX TOCTHKEHUSIX U
OTKPBITUSIX MUPOBOU U
OTEYECTBCHHON XUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSX 00 YCTPOICTBE MUpa U
o011ecTBa;

MIPEJICTABJICHHSI O COLUATBHBIX
HOpMax M MpaBHIIaxX
MEKJIHYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHKATHBHON
KOMIICTEHTHOCTH B OOIIIECTBEHHO
ITOJIC3HOH,
y4e0HO-HCCIIeI0BATENbCKOM,
TBOPYECKOM M PYTUX BHIAX
JIESITEIIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM
JIESITSIIBHOCTH TPH BBITIOJTHCHUN
y4eOHBIX, ITO3HABATEILHBIX 3a/1a4,
BBITTOJIHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX TIPOEKTOB;

OCO3HaHUE IIEHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 KU3HH,
HEO0OXOAUMOCTH COOTIOECHUS
npaBUi 0€30MaCHOCTH MPH
o0paleHuu ¢ XUMUIECKUMHU
BEIIIECTBAMHU B OBITY U peasibHOU
JKU3HU;




HUHTEPEC K MPAKTHIECKOMY
M3YYCHHIO POodeccHii U Tpyaa
Pa3IMYHOTO POJIa, YBaKEHUE K
TPYAY U pe3ybTaTaM TPYIO0BOi
NESITETILHOCTH, B TOM YHUCIIE HA
OCHOBE ITPUMEHEHHSI ITPEIMETHBIX
3HaHWH 110 XMMHHU, TOTOBHOCTb
a/IalITUPOBATHCS B
npodeCCHOHATIBLHOM cperie;
OCO3HaHUE IIEHHOCTH COOJIIOACHUS
paBui 6€30MaCHOTO TTOBEICHHUS
IIpu paboTe C BELECTBAMHU, a TAKKeE
B CUTYAIIHSX, YTPOXKAFOIIUX
3[I0POBBIO U )KU3HH JTFOJICH

3.1

Cnuprel. ®eHon

PaCKpI)IBaTI) CMBICJI U3YyYACMBIX

MOHITUH (BBISIBIISITh X XapaKTepHbIE

IIPU3HAKH), YCTaHABJIUBATh UX
B3alMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIINE TOHATHSI IPU
ONMCAHUU COCTaBa, CTPOCHUS U
IpEeBpaLCHU OPraHnYeCKUX
coenuHenni. cronb3oBaTh
XUMHUYECKYIO CUMBOJIMKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIéHHon) Gopmyt
OpraHMYECKUX BEIIECTB.
VYcTaHaBAMBaTh NIPUHAAJIE)KHOCTh
BELIECTB K OIPENEICHHOMY KJIacCy
10 COCTaBY U CTPOEHHIO, HAa3bIBATh
UX 0 CHCTEMATHYECKOU
HOMEHKJIaType; IPUBOIUTh

IIEHHOCTHOTO OTHOIIIEHUS K
OTE€UECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECKOMY U HAyYHOMY
HacJeANI0, TOHUMaHUs 3HaYEHUs
XUMUYECKON HAyKHU B KU3HU
COBPEMEHHOT0 00IIIeCTBa,
CHIOCOOHOCTH BIIAJIETh
JIOCTOBEpHOM MH(pOopMaIueil o
MePEIOBBIX TOCTHKEHUAX U
OTKPBITHSIX MUPOBOU U
OTEUECTBCHHON XHMUU,
3aMHTEPECOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTPOHCTBE MHUpa U
o01ecTBa;

MIPEACTABJICHUS O COLMATBHBIX
HOpMax M IMpaBHIax
MEKJIMYHOCTHBIX OTHOIIICHUH B
KOJIJIEKTUBE, KOMMYHUKATUBHOMN




TPUBHUAIBHEBIC Ha3BaHUS OTIEIBHBIX
IIPEACTABUTENIEH
KHUCJIOPOJICOACPKAIINX COSAMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
pUMEHeHUe, GPU3NYECKUe U
XHMHYECKHE CBOMCTBA, BaXKHEUIIINE
CIocoObI OMYyUYEHUSI TUITMYHBIX
MIPEACTaBUTENICH Pa3INYHBIX KJIACCOB
KUCJIOPOACOAEPKAIMNX COCTUHEHUN
(MeTaHoma, 3 TaHOJA, TIUIEPUHA,
denomna, popmanbaerusa,
areTagbJAeru/ia, yKCyCHOM KUCIIOTHI,
TJIIOKO3BI, CaXxapo3bl, Kpaxmania,
LEJUTIONIO3bI); BBISBIISTH
T€HETUYECKYIO CBSI3b MEXKIYy HUMH U
MOATBEPKJIATH €€ HATN4Ke
YpaBHEHUSMH COOTBETCTBYIOIINX
XUMHYECKHUX PEAKLUN ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyn. OnuckIBaTH COCTAB,
XUMHUYECKOE CTPOEHHUE U
MIPUMEHEHHUE KUPOB,
XapaKTepU30BaTh UX 3HAYEHUE AJIA
JKU3HEACSITENIbHOCTA OPTaHNU3MOB.
Oco3HaBaTh OITACHOCTEL BO3IEHCTBHUS
Ha YKUBbIC OPTaHU3MBbI
OTIPEIETICHHBIX OPTaHUYECKUX
BEIIIECTB, MOSICHATH HA PUMEpax
CIOoCOOBI YMEHBIICHUS U
MPEAOTBPALIEHUS UX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-

KOMIIETEHTHOCTH B OOIIIECTBEHHO
IIOJIC3HOM,
y4e0HO-HCCIIEeIOBATEIbCKOM,
TBOPYECKOH M PYTUX BHIAX
JEeSITETLHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOW COBMECTHOM
JESITETTLHOCTH TIPH BBITIOJIHEHUH
y4eOHBIX, [TO3HABATEIIHHBIX 337124,
BBITIOJTHEHUH XUMUYIECKIX
9KCIIEPUMEHTOB, CO3/IaHUU
Y4eOHBIX IPOCKTOB;

OCO3HAHUE IICHHOCTH JKU3HH,
OTBETCTBEHHOT'O OTHOIIICHHSI K
CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3J1I0pOBBIil 00pa3 KM3HH,
HEO0OXOUMOCTH COOTIOACHHUS
IpaBWJ1 0€30MaCHOCTH NPU
oOpanieHuu ¢ XUMHYECKUMHU
BEIICCTBAMH B OBITY M pEaTbHOMN
KU3HU;

MHTEpPEC K MPAKTHIECKOMY
M3YYECHHIO podeccHii U Tpyaa
Pa3IMYHOTO POJa, YBAKEHUE K
TPYIy U pe3ylbTaTaM TPYJI0BOU
JIeSITSIIBHOCTH, B TOM YHCJIC Ha
OCHOBE TIPUMEHEHUS TIPEIMETHBIX
3HAHWUW IO XUMHUH, TOTOBHOCTh
aJIalITHPOBATHCS B
npodeccHOHaIBLHOM cperie;
OCO3HAaHUE IICHHOCTH COOJIIOICHUS
MpaBUJI OE30MMACHOTO TIOBEICHUS
npu paboTe C BEIIECTBAMHU, a TAKXKe




3.2

AJBIEeTHIIBI.
Kap6onoBsie
KHCJOTHI.
CroxHEBIE

3hUpHI

HAYYHBIC METO/IbI IO3HAHUS —
MIpOBe/ICHUE, HAOIOICHUE U
OTHCAaHUE XUMHUYECKOTO
AKCIIEpUMEHTa (J1abopaTopHbIE
OTIBITHI ¥ TIPAKTUYECKHE PAOOTHI).
CrenoBaTh mpaBuiIamM 0€30mMacHOM
paboTHI B TabOpaToOpuu pH
UCIIOJIb30BAaHUU XUMUYCCKOM

1OCy Il U 000PYIOBaHUS, & TAKXKE
paBWJIaM OOpaIeHus C BEIeCTBAMU
B COOTBETCTBUU C HHCTPYKIIHSMH
BBITIOJTHEHHUS JTAOOPATOPHBIX ONBITOB
U TIPAKTUYECKUX paboT Mo
MOJTyYEHUIO U U3yUEHUIO
OpraHHYECKUX BEIIECTB.
[IpencTaBisiTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHI COOTBETCTBYIOIIHX
pEaKIuii 1 J1eaTh BEIBOJIBI HA UX
ocHOBe. [IpOBOIUTE BEIUUCIICHHUS
JUTSL OTIPEICIICHUS MOJICKYIISIPHOM
(bopMyIIbI OPraHuYeCcKOro BEIECTBA,
M0 YPaBHEHUIO XUMUYECKOU
peakiuu. CaMOCTOSITEIEHO
TUTAHUPOBATh U OCYIIECTBISITH CBOIO
MIO03HABATENBHYIO JIEITEITLHOCTH;
MIPUHUMATH aKTUBHOE YJacTHE B
IrpyHIoBoi yueOHOM! AeSITeTbHOCTH

B CUTyallUAX, YIPOXKAOIIUX
3I0POBBIO U KU3HU JIOJIEH

[IEHHOCTHOTO OTHOILIEHUS K
OTE€YECTBEHHOMY KYJbTYPHOMY,
HUCTOPUYECKOMY M HAYIHOMY
HaCJIEeANI0, TOHUMaHUs 3HaYeHUS
XUMUYECKON HAYKHU B KU3HU
COBPEMEHHOTO OOIIECTBA,
CHOCOOHOCTH BIIAJIETh
JIOCTOBEpHOU MH(MOpMaImei o
MePEIOBBIX TOCTHKEHUSAX U
OTKPBITHSIX MUPOBOI1 U
OTCUYCCTBEHHOM XUMHUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTpONCTBE MHUpa U
o0l11ecTBa;

MPEACTABICHUS O COIUATBHBIX
HOpMax U MpaBHIIax
MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTUBE, KOMMYHHUKAaTUBHON
KOMIIETEHTHOCTH B OOIIIECTBEHHO
MMOJIC3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM,
TBOPYECKOH ¥ IPYTUX BHIAX
JIeATeTLHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM
JIESITENIbHOCTH TP BBIMOJTHEHUN
y4eOHBIX, TO3HABATEIHHBIX 3a/1a4,
BBITIOTHEHUH XUMUYECKIX
HKCIIEPUMEHTOB, CO3/IaHUU
Y4EOHBIX TIPOEKTOB;

OCO3HaHUE IIEHHOCTH JKU3HHU,
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OTBETCTBEHHOI'O OTHOIIIEHUS K
CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha
3JI0POBBII1 00pa3 KU3HH,
HEO0OXOOUMOCTH COOITIOECHNUS
paBuj1 0€30MaCHOCTH MPHU
oOpanieHuu ¢ XUMHYECKUMHU
BEILIECTBAMH B OBITY M peabHOMN
JKU3HU,

HWHTEPEC K MPAKTHICCKOMY
M3YYCHHIO MPOQECCHid U Tpyaa
Pa3IMYHOTO POJIa, YBOKEHUE K
TPYIy U pe3yJbTaTaM TPYI0BOU
JIeITCIIbHOCTH, B TOM YHCJIC Ha
OCHOBE IMPUMEHECHHS TIPEIMETHBIX
3HAHUM 10 XUMHH, TOTOBHOCTH
a/IalITUPOBATHCSA B
podecCHOHATEHOM cpejie;
0CO3HaHHE LIEHHOCTH COOITIOACHUS
MpaBui 6€30MaCHOTO TTOBEICHHS
pu paboTe C BELIECTBAMHU, a TAKkKe
B CUTYAIIUAX, YTPOXKAIOIINX
3I0POBBIO U KU3HU JIOJIEH

IIEHHOCTHOTO OTHOIICHUS K
OTE€YECTBEHHOMY KYJIIBTYPHOMY,
HCTOPUYECKOMY U HAYYHOMY
HACJIETUIO, TOHUMAaHUS 3HAYCHUS
XUMHYECKON HAYKH B KU3HU
COBPEMEHHOT0 OOIIIECTBa,
CIIOCOOHOCTH BIIAJICTh
JIOCTOBEpHOM WH(pOpMaImei o
MePEIOBBIX TOCTHKEHUSAX U
OTKPBITUAX MUPOBOU U




OTE€UYECTBEHHOM XUMMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX
3HaHUAX 00 YCTpOICTBE MHUpa U
00I111eCTBA;

MIPEJICTABJICHUSI O COLUATbHBIX
HOpMax U MpaBHIIax
MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHKATHBHON
KOMITIETEHTHOCTH B OOIIIECTBEHHO
IIOJIC3HOM,
y4e0HO-HUCCIIeIOBATEIIbCKOM,
TBOPYECKOH ¥ IPYTUX BHIAX
JIeSITEIbBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOW COBMECTHOM
JIESITENIbHOCTH TPU BHITIOJIHEHUN
y4eOHBIX, TO3HABATEIHHBIX 3a/1a4,
BBITIOJTHEHUH XUMUYIECKIX
IKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX POEKTOB;

OCO3HAaHUE IICHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K
CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha
3JI0POBBIi1 00pa3 KHU3HH,
HE00XO0IUMOCTH COOIIOACHUS
MpaBWJ1 0€30MaCHOCTH NPU
oOpaInieHuu ¢ XUMHYECKUMHU
BEIICCTBAMH B OBITY M pEaTbHOM
KHU3HU;

HUHTEPEC K MPAKTHIECKOMY
u3ydeHuro npodeccuii u Tpyaa
Pa3IMYHOTO POJa, yBAKEHUE K
TPYIy U pe3yibTaTaMm TPYI0BOU




4.1

AMUHEL
AMHHOKHUCIIOTEIL.
benku

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATHUM (BBISBISITh UX XapaKTepHBIE
MIPU3HAKH), YCTAaHABIIMBATh MX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE TIOHITHS TIPU
OTNMCAHUU COCTaBa, CTPOEHUS U
MPEBPALICHUN OPraHUYECKHX
coequHeHui. Mcnonp30BaTh
XUMHUYECKYIO CUMBOJIUKY JJIsI
COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTOH,
COKpaméHHon) popmyi
OpraHnYecKux BemecTB. OnpeaensTh
MIPUHAJIC)KHOCTH BEIIECTB K
OTpeieIEeHHOMY KJIacCy IO COCTaBYy
U CTPOEHHUIO, Ha3bIBATh UX I10
CHUCTEMAaTUYECKOM HOMEHKJIATYPE;
MPUBOAUTH TPUBHAIIbHBIC HA3BaHUS
OTJENbHBIX MPECTaBUTEIICH.
XapakTepru3oBaTh COCTaB, CTPOEHHUE,
npuMeHeHue, Gu3nIecKue u
XHMHYECKHE CBOMCTBA, BayKHEHIIINE

JACATCIIPHOCTH, B TOM YHCJIC Ha
OCHOBC NPUMCHCHMU MMPEAMCTHBIX
3HAHUU 110 XHUMHH, TOTOBHOCTH
aZlanTHPOBATHCA B
npodeccrOHAIBHOM cpelie;
OCO3HaHME LIEHHOCTU COOJIIOICHUS
paBui 0€30M1aCHOrO NOBEACHUS
Ipu paboTe C BELIECTBAMHU, a TAKKeE
B CUTyaluAX, YrPOXKaOIIUX
3JI0POBBIO U KU3HU JIOJIEH

LICHHOCTHOT'O OTHOIICHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY,
HUCTOPUYECCKOMY M HAYTHOMY
HACJIEIUIO, TIOHUMAaHUS 3HAYCHUS
XUMHYECKON HAYKH B KU3HU
COBPEMEHHOTO OOIIECTBA,
CITOCOOHOCTH BIAACTh
JI0CTOBEpHOI MH(OpMarueit o
MEPEIOBBIX TOCTHKEHUSAX U
OTKPBITHSIX MUPOBOI U
OTE€YECTBEHHOM XUMMHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX
3HAHUAX 00 YCTpPONCTBE MHUpa U
00IIIeCTBA;

MIPEJICTABJICHHS O CONMATBHBIX
HOpMax U MpaBHIIax
MEKIIMYHOCTHBIX OTHOIIICHUH B
KOJIJIEKTUBE, KOMMYHHUKATUBHON
KOMIIETEHTHOCTH B OOILIECTBEHHO
ITOJIC3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM,
TBOPYECKOU M IPYTUX BUIAX




CIIOCOOBI MOJIYUCHUA TUTITMIHBIX
HpGHCTaBHTeHeﬁ a30TCOACpIKAIINX

COCIMHEHUH (METHJIaMUHA, TJIMIINHA,

0enkoB). ONMUCHIBATh COCTAB,
CTPYKTYPY, OCHOBHBIC CBOWCTBA
OCJIKOB; MOSICHATBH Ha MIPUMEPAx
3Ha4YeHue OCNKOB Il OpraHu3Ma
yenoseka. Mcnonbs3oBaTh
€CTECTBCHHO-HAYYHBIC METOIBI

IIO3HAHUSA — Ha6JHOIIaTI) U OIIUChIBATh

JIEMOHCTPALIMOHHBIN SKCIIEPUMEHT.
CaMocCTOATEIbHO IJIaHUPOBATh U
OCYLIECTBIISATH CBOKO
[I03HABATEIIbHYIO ACATEIbHOCTD;
IIPUHUMATh AKTUBHOE Y4acTHE B
rpynnoBoi yueOHOU AeATeIbHOCTH

JIESITENIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM
JIESITEIIBHOCTH TP BBIMIOJTHCHUN
y4eOHBIX, TIO3HABATEIILHBIX 32134,
BBITTOJIHEHUH XHMHUYECKHX
IKCIIEPUMEHTOB, CO3aHUHU
Y4EOHBIX IPOCKTOB;

OCO3HAHUWE IICHHOCTH JKU3HH,
OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha
3I0pPOBBIN 00pa3 KU3HHU,
HEO0OXOTUMOCTH COOITIOCHHUSI
paBujI 0€30MaCHOCTH MPH
00OpaIieHuu ¢ XUMHYECKUMH
BEIIECTBAMHU B OBITY U pEaIbHOMN
KHU3HU;

WHTEPEC K MPAKTHICCKOMY
M3Y4EeHHIO podeccuii u Tpyaa
Pa3IMYHOTO POJIa, YBOXKEHUE K
TPYIy ¥ pe3yJbTaTaM TPYI0BOU
JIESITENIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TIPEIMETHBIX
3HAHUU IO XUMHUH, TOTOBHOCTh
aIalTHPOBATHCSA B
npodeCCHOHATBLHOM cpeie;
OCO3HAaHHNE LIEHHOCTH COOJIFOAECHUS
paBuJI 6€30MacHOTO MOBEICHUSI
pu pabOTE C BEIIECTBAMH, a TAKKE
B CUTYAIIUAX, YTPOXKAIOIINX
3JI0POBBIO U KU3HU JIOJIEH

5.1

IInacTmaccsrl.
Kayuyku.

BJ'IaI[CTB HN3y4aCMbIMU XUMHYCCKUMHA

IMOHATHUAMU: PACKPbIBATh CMBICII

LIEHHOCTHOTO OTHOILIEHUS K
OTE€YECTBEHHOMY KYJIbTYPHOMY,




Bosokna

W3y4aeMbIX MTOHITHIA U IPUMEHSTh
9TH MOHSTHS MPU ONMKUCAHUU COCTaBa
U CTPOEHHUSI BBICOKOMOJIEKYJISIPHBIX
OpraHWYECKUX BEUIECTB, JJIS
O0OBSICHEHUS OT/ICTBHBIX (DAKTOB U
seinennii. Mcrons3oBaTh
XUMUYECKYI0 CUMBOJIUKY JJIS
COCTaBJICHUS CTPYKTYPHBIX (POPMYII
BEILECTB U YPABHEHUHN PEaKLUN
MOJIMMEPU3AIUU U
nojJukoHaeHcanuu. OnuCkBaTh
COCTaB, CTPOEHHE, OCHOBHBIEC
CBOIICTBa Kay4yKoB, Haubosee
pacnpocTpaHEHHBIX BHJIOB
MJ1aCTMACC, BOJIOKOH; IPUMEHEHHE B
pa3INyYHbIX oTpaciax. Mcmnonbp3oBarh
€CTECTBEHHO-HAYYHBIE METOIbI
MMO3HAHUS — HAOII0IaTh U ONMCEHIBATh
JIEMOHCTPAIIMOHHBINA AKCTIEPUMEHT

HUCTOPUYECKOMY U HAyYHOMY
HaCJIEeANI0, TOHUMaHUs 3HaYEHUS
XUMUYECKON HAYKHU B KU3HU
COBPEMEHHOT0 00I1IeCTBa,
CHOCOOHOCTH BIIAJICTh
JIOCTOBEpHOU MH(MOpMaIuei o
MePEIOBBIX TOCTHKEHUSAX U
OTKPBITHAX MUPOBOU H
OTCUYCCTBEHHOM XUMHUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTpONCTBE MHUpa U
o01ecTBa;

MIPEJICTABJICHHS O COLUATbHBIX
HOpMax U MpaBHIIax
MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE, KOMMYHHUKATUBHON
KOMITETEHTHOCTH B OOIIIECTBEHHO
IIOJIC3HOM,
y4eOHO-UCCIIeI0BATENHCKOM,
TBOPYECKOM M IPYTUX BUIAX
JIeATEITbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM
JIeATETbHOCTH TIPH BBITOJTHEHUN
y4eOHBIX, TO3HABATEIHHBIX 3a/1a4,
BBITIOJTHEHUH XUMUYIECKIX
HKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX TPOEKTOB;

OCO3HaHUE IIEHHOCTH JKU3HU,
OTBETCTBEHHOT'O OTHOILEHUS K
CBOEMY 3/10pOBBIO, YCTAHOBKHU Ha
3JI0POBBI 00pa3 KU3HHU,
HEO0XOIUMOCTH COOIIOICHHUS




OBILIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME
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npaBui 0€30MaCHOCTH MPH
o0paleHuu ¢ XUMUIECKUMHU
BEILIECTBAMHU B OBITY U pealIbHON
KHU3HH,

MHTEPEC K MPAKTHYECKOMY
u3ydeHuro npodeccuii u Tpyna
Pa3IMYHOTO POJIa, YBAKEHUE K
TPYyZy U pe3yjbTaTaM TPYJI0BOM
JIeSITeIbHOCTH, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS MPESIMETHBIX
3HAHMU 110 XMMUH, TOTOBHOCTb
alanTHPOBATHCS B
npoeCCUOHATILHOM cpeie;
OCO3HAHHE IICHHOCTU COOJIIOICHHS
NpaBUJ 0€30MaCHOTO MOBEICHUS
npu padoTe ¢ BEIECTBaMH, a TAKKe
B CUTYAIUSIX, YTPOXKAIOIINX
3JI0POBBIO U KU3HU JIOJIEH




IHOYPOYHOE IINTAHUPOBAHME 110 YYHEBHOMY IPEJIMETY «XUMMUS»

Jlara
NnpoBeIeHust

Tema ypoka

IIpeamer opranndeckou
XUMHH, €€
BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYECHUE

Koanu
€CTBO
4acoB

@®opmupoBanve (PYHKHUOHAJIBHOW  TIPAaMOTHOCTH
(uuTaTebCcKasd, rjooajJbHbIe, KOMIIEeTEeHIINH,
KpeaTHBHOE MbIIILIeHNE)

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
IMOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IIPU OCBOCHUU
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEUIECTB M XHUMHYECKHX peakKlMii;  yCTaHaBIUBATh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHBIG, ACOYKTHUBHBIC, II0 aHaJ'IOI‘I/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

JJIeKTPOHH
ble
uudgposbie
oOpa3zoBaTe
bHbIE

pecypchbl

Bun
KOHTPO
Je

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMUMHUYECKUX peakuui. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX peaKIuii; (HOpMyJIupoBaTh MEIU U 3a7a4d
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BJIaJIeTh  HABBIKAMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPILIEHCTBOBATh
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpojellaHHOW paboTe; mNpUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs nuTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




Teopus crpoeHus
OpraHMYECKHUX
coenuaeHui A. M.
bytneposa, eé
OCHOBHBI€ MOJIOKEHHUS

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); HCIOJIb30BaTh HAyYHBIH SI3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmyIbl, a00OpeBHATYpBI, HOMEHKIJIATYPY; MUCIOIb30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




IIpencrasnenue o
KJ1accupUKauu
OpraHMYECKHUX
BELIECTB.
Homenkmnarypa
(cucremaTnyeckas) u
TPUBHUAJIbHBIE HA3BAaHUS
OpraHUYECKUX BEILECTB

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEUIECTB M XHUMHYECKHX peakKlMii;  yCTaHaBIUBATh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




AJTIKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKHM Pt

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




MertaH 1 3TaH —
IpoCTEeNIIne
MPECTABUTEITN
aJIKaHOB

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




AJIKEHBI: COCTaB U
CTpOEHUE, CBOMCTBA

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




OTHUJIEH U IPOIUIIEH —
IpoCTEeNIIne
IIPEACTABUTENHN
AJIKEHOB

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




[TpakTuyeckas pabora
Ne 1. «Ilonyuenne
STUJIEHA U U3yUEHUE
€ro CBOWCTB)»

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

[Ipaktn
yeckas
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3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U




Ankanuensl. bytaauen-
1,3 u MmeTunOyTaANCH-
1,3. [Tonyuyenue
CHHTETHUYECKOTO
Kay4dyKa ¥ pe3uHbI

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX
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3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX
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HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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Brruncnenus mo
YPaBHEHUIO
XUMUYECKON peaKnu

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX
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3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
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OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
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(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
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MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
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METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
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KonTponbnas pabota
o pazjaeny
«YTIeBOAOPOABD)

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI U 3TAHOJI.
Bonpoponnas cBsizb

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
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MHoroaroMHbIe
CIIUPTHL:
STHJICHTIIUKOIIL U
TIIULEPUH

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
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®deHout: cTpoecHue
MOJIEKYJIbI, PU3NUECKUE
Y XUMUYECKHE
CBOMCTBA, TPUMEHEHHE

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
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(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;
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pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
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NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;
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HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
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AJbaerunsr:
dbopmanberua u
arnetTanbaerun. AneTod

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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OIHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIEC KHCIIOTHI:
MypaBbUHas U
YKCyCHas

1

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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[TpakTiueckas pabota
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOM
KHCJIOTBDY

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

[Ipaktn
yeckas
pabora




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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CreapuHoBas u
OJICMHOBAs KUCIIOTHI,
KaK MpeACTaBUTETN
BBICIINX KapOOHOBBIX
KHCIIOT

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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Mpgb11a kak coau
BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
NeUCTBHE

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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CrnoxHble 3(upbl Kak
POU3BO/IHBIE
KapOOHOBBIX KUCIIOT.
I'maponus CinoXKHBIX

3¢upos

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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Kupsl: runponus,
pUMEHEHHE,
Ouosoruyeckas poib
KHUPOB

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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VrieBodsl: COCTaB,
KITacCH(pUKaIHS.
Baxwueiimune
MIPEACTABUTENH:
TJIF0K03a, PpyKTO3a,
caxaposa

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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Kpaxman u nemnonosa
KaK MPUPOHBIE
MOJIUMEPHI

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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KonTponbnas pabota
1o paszzaeny
«Kucnopoaconepxaiiu
€ OpraHuvecKue
coenuHeHU»/Becepoccu
HiCKasi IpOBEPOYHAS
paborta

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEUIECTB M XHUMHYECKHX peakKlMii;  yCTaHaBIUBATh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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OO01mas xapakTepucTHKa
a30TCOAEepKAIINX
coenuHeHu/Beepoccu
HiCKasi IpOBEPOYHAS
paborta

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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AMWHBI: METHJIAMHH U
AHHUJINH

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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AMHHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYECKHE
COEIMHEHUS, UX
OuooruuecKoe
sHauenwne. [lentuael.
benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEUIECTB M XHUMHYECKHX peakKlMii;  yCTaHaBIUBATh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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OCHOBHBIE TTOHATHS
XUMHHU
BBICOKOMOJICKYJISIPHBIX
COETMHEHNH

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN.
[InacTmaccel, KaydykH,
BOJIOKHA

pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.

CaMOCTOSITENILHO (OPMYJIHUPOBATh W  aKTYaJM3UPOBATh
pobJieMy, BCECTOPOHHE €€ paccMaTpUBaTh; OMPEICIISATh
IIEH JISATEIIBHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU UX
AOCTHIKCHUSA, COOTHOCUTHL PE3YIbTAThI ACATCIBHOCTU C
MOCTaBJICHHBIMU LECIAMU, HCIIOJIB30BaTh IPHU OCBOCHUH
3HaHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapaKTCPHBIC IMPHU3HAKU HOHATHU U YCTaHaBJIMBATb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS
Uis  OOBSICHEHHS OTHEIbHBIX (AKTOB U SBICHUII;
BBIOMpATh OCHOBAHUS M KPUTEPUU JUTSI KIACCH(PUKAIIUU
BEIIECTB M XHMHUYECKHUX peaklui;  ycTaHABIMBAaTh
NPUYUHHO-CICACTBCHHBIC CBA3M MCXKIAY HW3y4YacMbIMU
SIBJICHUSAMU,; CTPOUTH JIOTUYCCKHUEC pacCyxacHusd
(I/IH}IYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJISATH
3aKOHOMCPHOCTH M HNPOTUBOPCHHA B paCcCMaTpHBACMBIX
SIBIICHUSAX, (POPMYTHPOBATH BBIBOJIBI U 3aKIFOUCHHUS;

MPUMEHITh B TpoOIlecce TO3HAHMS, HCIOJIb3yeMbIe B
XUMHH CUMBOIIMYECKUE (3HAKOBBIC) MOJIEJIH,
Hp606pa30BLIBaTB MOACJIbHBIC OpeaACTaBJICHUA —
XUMUYECKUM 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECCKOH pEaKIHh — TIpU
pemeHrH y4eOHBIX TIO3HABATENBHBIX W IMPAKTHYECKUX

Tect




3ajad, MIPUMEHSATD Ha3BaHHBIC MOJICIIbHEIC
MPEACTABICHUS ISl BBISIBJICHUS XapaKTePHBIX MPU3HAKOB
M3y4acMbIX BEIIECTB M XMMUYECKUX peakuuid. Bianers
OCHOBaMHM METOJIOB HAYYHOI'O TIO3HAHMUSI BEIIECTB U
XUMUYECKUX pPeaKIuii; (hOopMyIupoBaTh MEIU U 3aTa4H
HCCIIEIOBAHHUS, HCITOJIb30BaTh ITOCTaBJICHHEIC n
CaMOCTOATENIbHO  C()OPMYJMPOBAaHHBIE  BOMPOCHI B
KauyecTBe MHCTPYMEHTAa TIO3HAHUA W OCHOBBI JJIA
(GhopMUPOBaHHS THIIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX  CYXKJICHWM;  BIIaJleTh  HaBbIKaMHU
CaMOCTOSATENIbHOTO  IUIAHUPOBAHUS UM TPOBEICHUS
YYCHHUYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH
yMeHHs HabIoaTh 3a X0J0M IpoIiecca, CaMOCTOSITEIbHO
MPOTHO3UPOBaTh  €ro  pe3yiabTaTr, (PopMyIHpOBaTh
0000IIIeHNST U BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTH
pE3yNbTaTOB HCCIENOBAaHUS, COCTABISATH O0OOCHOBaHHBIN
OTYET O TMpOJENIaHHOM paboTe; NpPUOOpeTaTh OIBIT
YYEHUYECKOM HUCCIIEN0BAaTEIbLCKON " MPOEKTHOM
NEeSATETLHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATEIILHOMY MTOUCKY METOJ0B pElIeHHs
MPaKTUYECKUX 3a7]a4, MPUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHMS. OPUEHTUPOBATHCS B PA3IUYHBIX MCTOUYHHMKAX
uHbopManuu (HayuHO-TIOMyJIsipHAs auTeparypa
XUMHYECKOTO  COJIEpIKaHUsA, CIpaBOYHBIE IOCOOUS,
pecypcbl  MHTepHeTa), aHaIM3UpOBaTh HMHQPOPMAIIUIO
pa3IUYHBIX BUJIOB U (OPM TPEACTABICHHS, KPUTHICCKH
OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTH;

dbopmynupoBaTh 3ampoChl W TPUMEHITH Pa3INYHBIC
METOABl IpH TIOMCKE U  oTOope HH(pOpMaIHH,
HEOOXOMUMOW NSl BBHIMOJMHEHHWsS] Y4eOHBIX — 3a/1a4
OTpeAeNIEHHOTO TUIIA; TPHOOPETATh OIBIT HCIIOTH30BAHMS
MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
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pa3NUYHBIX  TOMCKOBBIX  CHUCTEM;  CAaMOCTOSITENBHO
BBIOMpAaTh  ONTUMaNbHYI0  (OpMy  TpeACTaBICHUS
uHpopManuu (CXeMbl, rpaduKH, TUArpaMMbl, TaOJIUIIBL,
PUCYHKH W JApYTHE); WCIOJIb30BaTh HAYYHBIA S3BIK B
KayecTBE CpeiacTBa Tnpu  pabore ¢  XUMHYECKOH
nHpopMaIuei: PUMEHSITH MEXITPEIMETHBIC
(bu3uyeckue W MaTeMaTHYeCKHUE) 3HAKM WU CUMBOJIBI,
(bopmybl, a00OpeBHATYpbl, HOMEHKIIATYPY; UCIIOIB30BATh
U TMpeoOpa3oBBIBaTh 3HAKOBO-CHMBOJIHMYECKHE CpPEACTBA
HaTJISTHOCTH.




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






