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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuu Ha ypoOBHE CPEIHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 o6pa3zoBaHuu B
Poccuiickoit ®enepanun», TpeOOBaHUM K pe3yJbTaraM OCBOEHHUs deaepaibHOn
oOpa3oBaTenpbHOl mporpaMmMmbl cpenHero obmero ob6pazoBanus (POII COO),
npeacTaBleHHbIX B DenepaibHOM TOCYAapCTBEHHOM OOpa30BaTE€IbHOM CTaHIAPTE
COO, c¢ yuérom KoHuenuuu mnpenogaBaHusi ydeOHOro mnpeamera «XUMHUS» B
oOpa3oBaTenbHBIX Opranuzanusx Poccuiickort @enepariu, pean3yonuX OCHOBHbBIE
oOpa3oBaTenbHbIe MPOrPaMMbI, U OCHOBHBIX TNOJOKeHUH «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoit @enepaunn Ha nepuoa ao 2025 roga» (Pacnopsokenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpaMMbl IO XUMHUHU, K OTMPEEICHUIO 0o01Iei
CTpaTteruu OOy4YeHHMsI, BOCIIUTAHUS U PA3BUTHs OOYYaIOIIUXCS CPEICTBAMH YYEOHOIO
npeamera «Xumus» s 10-11  kimaccoB Ha 0a30BOM  YpOBHE  COCTaBWIIU
KoHnentyanbHble MmojoxkeHuss DPI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJieH,
COJEpKaHUs, pe3ylbTaToB OOydyeHUss M TpeOOBaHMH K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

XuMHueckoe 00pa3oBaHKE, MOJy4aeMOE BBITYCKHUKaMHU 00Ie00pa3oBaTeIbHOM
OpraHu3allid, SIBJISIETCS HEOTHEMJIEMOM YacThi0 HMX 00pa3oBaHHOCTU. OHO CITYKHUT
3aBepUIAIONIMM 3TallOM peaM3allid Ha COOTBETCTBYIOLIEM €My Oa30BOM YPOBHE
KJIIOYEBBIX IIEHHOCTEHM, MPUCYIIMX IIEJIOCTHOM CHCTEME XHMHUYECKOTO O0Opa30BaHUS.
OTH HEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS
U 001Iel KyJIbTyphbl YEJIOBEKA, a TaAKXKE KOJOTMYECKH OOOCHOBAHHOTO OTHOILEHHUS K
CBOEMY 3JI0pPOBBIO U TNPUPOJHOW cpene. Peannsyercs Xumuyeckoe o0Opa3oBaHUE
oOydJarommxcss Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHHS CPEJACTBAMHU YYCOHOTO
npeaMeTa «XUMHUsD, COJIEpKaHUE U IIOCTPOCHUE KOTOPOro OIPEAEIIEHBI B IIPOIPAMME
0 XUMHUH € YYETOM crieU(UKN HAYKW XUMHH, €€ 3HAUYCHUS B MO3HAHUM TIPUPOJABI U B
MaTepUalbHOW MU3HU OOIIECTBa, a TAKXKE C y4€TOM OOLIMX LieJied W TPHUHIIUIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHEro o01ero oopa3oBaHus
B Pocculickoit denepanum.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyw pojib B
COBPEMEHHOW IMBUJIM3ALMU, B CO3JaHUU HOBOM 0a3bl MaTepHalibHOW KyJabTypbl. OHa
BHOCUT CBOM BKJIaJ B (OpMUpOBaHME pALMOHAIBLHOTO HAYYHOTO MBIIUICHUSA, B
CO3/IaHHE€ WEJIOCTHOrO TMpPEACTaBICHUS 00 OKpYXKaloleM MHpEe Kak O €IWHCTBE
OpUpOJIbl U YEJOBeKa, KoTopoe (opmupyercs B XMMHUHM Ha OCHOBE MOHHMMAHHUSA
BEILIECTBEHHOT'O COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHUSA B3aUMOCBSI3U MEX]Y
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C JAPYTMMHM E€CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMOM YacThbl0 MHMPOBOW KYyJbTYpbl, HEOOXOIMUMBIM YCIOBHUEM YCIIEIIHOTO
Tpyda M JKH3HM KaxJaoro ujeHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka



co3uarenbHasl, Kak HayKa BHICOKMX TEXHOJIOTHI HallpaBjieHa Ha PeLICHHE II100albHbIX
npo0JeM YCTOWYMBOTO pAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, HSHEPTETUUYECKOMH,
MUILIEBOM, SKOJIOTUYECKON O€30MMaCHOCTH U OXPaHbI 3J0POBbSI.

B coorBercTBMM ¢ OOUIMMHU UENSIMH M TMPUHLUIIAMH CpPEIHEro oOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 xiaccel, 6a30BbI ypOBEHb
U3Y4YEeHUs]) OPUEHTHUPOBAHO NPEHMYLIECTBEHHO HA OOIIEKYJbTYPHYIO IOJATOTOBKY
oOyJaromuxcs, He0OXOAUMYIO UM JUIsl BEIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHENIHOTO BKJIIOUEHHUS B U3Hb COLIMYMA, MPOJIOJDKEHUS 00pa3oBaHUs B Pa3IMYHbIX
00JIaCTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.

CocraBnsitomiuMu ~ mpeaMeTra «XUMHsD» — SBJISIOTCS  0a30Bble  Kypehbl  —
«Oprannueckass xumus» U «OOImas W HEOpraHWYecKas XHUMHUA», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKu: CHCTEMa
3HAaHUM MO HEOPraHWYecKOM XUMHUHU (C BKIIOUYEHHEM 3HAHUW W3 OO0IIel XUMHM) U
OpraHu4eckol xumMuu. @POpMUPOBAaHUE [AHHOW CHUCTEMBl 3HAHUM NPU H3YYEHUU
npeaMeTa 00eCeunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCErO MHOT000pasusl BEIIECTB
Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepxkaHusi KypcoB — «Opranmueckas xumus» ©u «OO0mas u
HEOpraHuyeckas XuMmus» cQopMHUpoOBaHAa B IMpPOrpaMMe II0 XHMHUHU Ha OCHOBE
CUCTEMHOTI'0 MOJX0Ja K N3YYEHHMIO Y4eOHOro mMarepuaia u 00ycioBJI€Ha HCTOPUYECKU
000CHOBaHHBIM PA3BUTHEM 3HAHUI HA ONPEACIEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B
Kypc€ OpraHMYECKOW XMMHH BEIIECTBAa PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKOM
TEOPHUH CTPOCHHUsI OPraHUYECKUX COCIMHEHUN, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKUX
U 3JIEKTPOHHBIX MPEACTABIECHUN O CTpoeHMH BemiecTB. CBeneHus 00 HM3ydaeMbIX B
Kypce BEILECTBaX JAlOTCS B Pa3BUTHH — OT YTIIEBOJIOPOAOB JI0 CIOKHBIX OMOIOTHUECKU
aKTUBHBIX COEOUMHEHHH. B Kypce oOpraHmyeckol XUMHUU MOJYy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs TEpPBOHAYATILHBIC
IPEJICTAaBICHUS O XUMHUYECKOW CBS3M, KJIACCU(UKALMOHHBIX MNpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lonx HOBBIM yrioM 3peHHs B THpeaMere «XuMus» 0a30BOro ypoOBHS
paccMaTpUBAEeTCs M3YYECHHBIW HA YPOBHE OCHOBHOIro oOmero oOpa3oBaHHs
TEOPETUUYECKUI MaTepuan U (aKTOJOTUYECKUE CBEICHUS O BEIIECTBAX U XMMHYECKOU
peakuuu. Tak, B uyacTHOCcTH, B Kypce «OOmas u HeopraHMyeckas XUMHUS»
00y4aroluMcsl TIPeO0CTaBISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHHUE MEPHUOANUECKOIO
3aKOHa C OOILIETEOPETUYECKUX M METOAOJOTMYECKHX TNO3ULUN, TiIy0xe TMOHAThH
HUCTOPUYECKOE M3MEHEHHWe (YHKIMI OSTOro 3akoHa — OT o0oOmarmed a0
OOBSCHSIONICH U MPOTHOZUPYIOIICH.

Envnas cucrema 3HaHUNW O Ba)XHEMIIMX BEIIECTBAaX, MX COCTABE, CTPOCHMH,
CBOMCTBaX W NPUMEHEHHM, a TAaKXKE€ O XUMHUYECKUX PEaKIUSIX, WX CYLUIHOCTU U
3aKOHOMEPHOCTAX MPOTEeKaHusl AoNojHsAeTcs B Kypcax 10 u 11 kiaccoB anemMeHTamu
CoJIep KaHusl, UMEIOIIMMH KYJIbTYPOJIOTrHYECKUN U MPUKIATHON XapaKkTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3M XUMHHU C IPYTUMHU HayKaMH, pacKphIBAIOT €€



pOJIb B TO3HABATEIHHOW M TMPAKTUYECKOW MESITEIIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K IMPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUIECKUX
MPWIOKEHUN XUMHUHU, TIOMOTAIOT BBITYCKHHKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX NpoOieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIUBATH
uH(MOpPMAIUIO U IPUMEHSTH €€ JIJISl MOMOJIHEHUS 3HAaHUN, PEIICHUS] MHTEJUIEKTYalIbHbIX
U SKCIEPUMEHTAIBHBIX HCCIIENOBATEeILCKUX 3a7a4. B 1memom coaepkaHue yd4eOHOTo
npeaMeTa «XHMHES TaHHOTO YPOBHS M3YUYEHUS OPHEHTHPOBAHO Ha (DOPMHUPOBAHHE Y
OOy4YaronMXcss MHPOBO33PEHUECKOW OCHOBBI [IJIi TOHUMaHUS (UiocoPCcKkux uaew,
TaKMX Kak: MaTepHallbHOE €IWHCTBO HEOPraHUYeCKOro M OpPraHM4YecKOro MHpa,
OOYCJIOBJIEGHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHHUEM, IO3HABAEMOCTb
MPUPOIHBIX SBJICHUN MyTEM SKCTIEPUMEHTA M PEIICHUS TPOTUBOPEUNN MEXKTy HOBBIMH
dbakTaMl U TEOPETUYECKUMHU TPEIMNOChUIKAMH, OCO3HAHWE POJIM XHMHH B PEIICHUU
HKOJIOTHYECKUX MPOoOJIeM, a Takke MpoOsieM COEpeKeHHs] SHEPTeTUUECKUX PECYpPCOB,
CBIPbS, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mnane pemeHus 3amad BOCIUTAHUS, Pa3BUTHSA U COMHATA3AIIN O0yJarOIIHXCS
INPUHATBIE TIPOTPAMMOM TI0O XHMHHM TOJAXOABl K OIPEACICHUIO COJICpKaHUS U
MIOCTPOCHUS TpeaMETa MPEAyCMATPUBAOT (POPMUPOBAHNE YHUBEPCATBHBIX YICOHBIX
JNEUCTBUN, HUMEIOMUX 0a30BO€ 3HAYCHHE ISl Pa3IMYHBIX BHUAOB JESATEIHHOCTHU:
pereHus: mpooisieM, TOKWCKa, aHalu3a U 00pabOTKM MH(POPMAIMKU, HEOOXOAUMBIX IS
IPUOOPETEHUSI  OMBITAa MPAKTHYECKOM W HWCCIENOBATEILCKOW  JIEATEeILHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B TTO3HAHUH XUMUH.

B nmpakTthke mnpenojaBaHMs XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK U Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUs, MPHU OMPEICICHUU
COJIEPKATEIIbHOW  XapaKTEpUCTUKH IIeJied W3y4YeHUs TMpeJMeTa HampaBlieHUEM
MEPBOCTCTICHHOW 3HAYMMOCTH TPAAWIIMOHHO TIpU3HAETCS (POpMUpPOBAaHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHICCKOU
NESATETLHOCTH YEeJIOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJIMYECKOW TOYKM 3pPEHHUS TAKOM MOAXOJ K ONPEACICHUIO LEJed H3y4YeHUs
TIpeIMETa SBISICTCS BITOJIHE ONPaBIAHHBIM.

CorymacHO JaHHOW TOYKE 3pEHHs TJABHBIMH IEISIMHA W3yYCHUS TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisItOTCSA:

1. dbopmupoBaHHE CHCTEMbl XUMUYECKHX 3HAHUM KaK Ba)KHEWILEW COCTaBISAIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIekKaT KITFOUYCBBIC
MOHATHS, (PyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUM XMMUU, OCBOCHHUE SI3bIKa HAYKH,

YCBOEHHE u MOHUMAaHUE CYIIHOCTH JIOCTYTHBIX 00001IeHMI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPUEW MX pPa3BUTHUS U
CTAHOBJICHUSI;

2. (opmMupoBaHME M pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHMS
BEUIECTB U XUMHUYECKHX pEeaKlUuid, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHHI
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO B
[IPUPOJE, B PAKTUYECKOU U IOBCEIHEBHOW JKU3HU;



3. pa3BUTHE YMEHUIl U CHOCOOOB AESITENBHOCTH, CBSI3aHHBIX C HAONIONEHUEM H
OOBSICHEHHEM XUMHUYECKOTO IKCIIEPUMEHTa, COOII0IEHUEM TPaBHII 0€30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.

Hapsimy ¢ aTuMm, comep)karenbHas XapaKTEpUCTHKA IeJeH W 3amad HU3ydCHHS
npeaMeTa B MPOrpaMMe MO0 XMMHUHM YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TPUOPUTETAMH B CHUCTEME CcpenHero ooOimiero oOpazoBaHusg. Ceroans B
NpErnoAaBaHUM XMUMHHU B OOJbIIEH CTENeHHW OTAAETCS MPEANOYTEHUE MPaKTUYECKOU
KOMIIOHEHTE COJIepKaHUsI OOy4YCHHsI, OPUCHTHPOBAHHOW Ha MOJTOTOBKY BBITyCKHUKA
o01eoOpa3oBaTeIbHOM  OpraHW3allid, BIAJACIONIETO HE HAa0OpOM 3HaHWH, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMH W YMEHHSIMH aKTHBHOTO
MOJTyYSHUS 3HAHWKA ¥ IPUMEHCHUS UX B pPeabHOW JKU3HU JIJIS PEIICHUS MPAKTHICCKUX
3ajad.

B cBs3M ¢ 3THM TIpHW M3YYCHHH TIpeaMeTa «XUMUsS» TOMHHHUPYIOIIEe 3HAUCHHE
IPUOOPETAIOT TaKUe TN U 3a/1a49H, KaK:

amanrtanus OOydJarolmuxcs K YCIOBUSM JHHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupOBaHrE UHTEIUIEKTYaIbHO Pa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY HPUHSATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIlUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHECHHUEM;

dbopMupoBaHHEe Y 00YUYAIONTUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITUH ),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl PA3UYHBIX BUIOB JIEATEIHHOCTHU: PEIICHUS
npoOieM, TIOMCKa, aHaimu3a Hu o0pabOTKM uH(GOpPMALUU, HEOOXOAUMBIX IS
IPUOOPETEHUS OIBITA JIEATEIHPHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B TIO3HAHHUU
XAMHH, a TaKKe IS OLEHKH C TIO3HMIIMKA DKOJIOTMYECKOW OE30MacHOCTH XapakTepa
BJIMSTHUSL BEIICCTB M XMMHUYCCKUX IMPOIIECCOB HA OpPraHW3M 4YeJIOBEKa W MPHUPOIHYIO
cpeny;

pa3BUTHE IIO3HABATEIbHBIX HMHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEW OOy4YaroMMXCA: CHOCOOHOCTH CaMOCTOSTEIBLHO MTPHOOpETaTh HOBBIC
3HAHUS TI0 XMMHH B COOTBETCTBUHU C XKHU3HECHHBIMH TOTPEOHOCTSMH, HCIIOJIb30BAThH
COBpeMeHHbIe WH(GOPMAIMOHHBIE TEXHOJOTWUH MJisi TIOMCKA W aHaliu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHHE W Pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOMIOAATEIBHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJIUMBI, B YAaCTHOCTH, NpPH IUTAHUPOBAHHHM U TMPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy  oOOywarommxcs  yOeKIEHHOCTM B T'yMaHHCTUYECKOU
HAIPaBIICHHOCTH XWMHH, ©€ BaXHOW POJM B PEHICHWH TIOOAIBHBIX MPOOJIeM
PaIMOHATIFHOTO TPUPOAOIOIB30BAHMS, MOMOJHEHUS JHEPreTHYECKUX PECYPCOB H
COXpaHEHHUS TPUPOJHOTO PABHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpeKHOro
OTHOIIIGHUS K TPHUPOJEC W CBOEMY 3JIOpOBBIO, a TaKke TMPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSA IMOJIyUCHHBIX 3HAHWK JJI TPHHATHS TPAMOTHBIX pEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.



B ydueOHOM mutane cpeanero o0miero o0pa3oBaHUs MpeAMET «XUMHU» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM 00nactu « EcTecTBEeHHO-HAyUYHBIE IPEAMETHI.
OO1iee 4yuClIO YacoB, OTBEACHHBIX IS M3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopa3zoBanus, coctabisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hezienio).
COJAEP)KAHUE OBYYEHUSA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT OpraHM4EeCKOM XUMHHM: €€ BO3HUKHOBEHHE, PA3BUTHE WM 3HAYCHUE B
IIOJIYy4CHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOEHUS OpPraHUYECKUX
coenuHeHnid A. M. bytiepoBa, €€ OCHOBHbIE MOJIOKEHHS. CTpYyKTypHbIE (POPMYIIbI
OpraHMYeCKUX BeIecTB. I'oMonorus, usomMepus. XUMUYECKas CBSI3b B OPraHMYECKHUX
COEJIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpencraBienne o kiaccupuKaluu OpraHudyeckux BemecTB. Homenknarypa
OpPraHUYECKUX COETUHEHUH (cucTeMaTudecKas) U TPUBHUAJIbHbIC Ha3BaHUS BAKHEHIINX
MPEICTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOJIbl HM3YyYEHHsS BEIIECTB W WX IMPEBPALLECHUN:
O3HaKOMJIEHHE C 00pa3llaMy OpPraHWYECKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE,
MOJICIUPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HAOMIOJEHUE U ONHMCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALLICHUIO OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuM (IJ1aBjieHUe, OOyIJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psill. MeTaH U 3TaH — MpoCTeNme
NPEJICTABUTENN aIKAaHOB: (PU3NUYECKUE U XMMUUECKHE CBOMCTBA (peakluy 3aMelIeHHsI U
rOpEeHUs), HaX0XkIEHHUE B PUPOJIE, TOJIYUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUH psAld. OTWIEH U NPONUIEH —
MPOCTEUIINE MPEACTABUTENN aJTKEHOB: (PM3HMUYECKUE U XUMUYECKHE CBOMCTBA (peaKInu
TUIPUPOBAaHMs, TaJOr€HUPOBAHMS, TUAPATAlUHA, OKHUCIECHHS W IOJUMEPU3ALNH),
NOJIyYEHHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u wMetmnOytamueH-1,3: cTpoeHHe, BaKHEWUIIHE
XUMUYECKUE CBOMCTBa (peakuus mnoauMepusanuu). llomydyeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMUECKUN psAll. ALIETUICH —
OPOCTEHIINN TPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUEeCKre U XUMHUECKUE
CBOMCTBa (peakuuy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, TOPEHHUS),
MOJIyYeHUE U PUMEHEHHE.



Apensl. benzon: cocrtaB, crpoeHue, (u3MUECKHMe U XUMHUYECKHE CBOICTBa
(peakiMu TaJIOT€HUPOBAHHUS M HUTPOBAaHMS), IOJYyYEHHE W HpUMEHeHue. 1o.yon:
cocmas, cmpoenue, usuyecKue u XumMuieckue ceolcmea (peaKyuu 2an02eHupoOsanus u
HUMpPOBAHUs), noryueHue u npumernerue. TOKCUYHOCTh apeHOB. ['eHeTHYecKasl CBS3b
ME¥XKy YIIEBOAOPOJAMH, IPUHAIIEHKAITUMHU K PA3TUYHBIM KJIACCaM.

[TpuponHbIe HICTOYHHUKH YTIeBOI0poaA0B. [Ipupoanblil ra3 u nomyTHbIe HE(DTAHbIE
razel. Hedts m e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH: MeperoHka,
KPEKHUHT (TepMUYECKUH, KaTamuTudeckuid), muponus. [Ipoaykrsl nepepaboTku HedTH,
UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN yrojib U MPOAYKTHI €T0
nepepadoTKHU.

OKCHEepUMEHTAIBHBIE METOJIbl HM3YyYEHHsI BEIIECTB M HUX [PEBpPAILCHUN:
O3HAKOMJIEHUE C 00pa3lamMH IIAaCTMAcCC, KaydyyKoB M pe3uHbl, Koiuiekiuu «Hedpts» u
«YTOabp», MOJCIMPOBAHUE MOJIEKYJ] YIJIEBOAOPOAOB U TaJOr€HOIPOU3BOIHBIX,
IPOBEJCHUE NPAKTUYECKONW PabOThl: MOJyUYEHHUE ITUIICHA U U3YUEHUE €TI0 CBOMCTB.

Pacuérnple 3agaun.

Bbluncienys o ypaBHEHUIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEILIECTBA WJIM MPOAYKTa pEaKIUU IO H3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB WM NPOAYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue COeUHEHUS

[IpenenbHbIE OJHOATOMHBIE CIUPTHL. METAaHO U 3TAHOJ: CTPOCHUE, (PU3NUYECKUE
U XMMHYECKHE CBOMCTBA (PEaKIMH C aKTUBHBIMU METAaJJIaMH, I'aJIOT€HOBOAOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanbie cBsI3u Mexay MoOJIeKyJdaMH COUpTOB. JlelicTBue
METaHOJIA ¥ 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaromMHble COUPTHI. DTUICHIIMKOJb U TIMLEPUH: CTPOEHUE, PU3NUECKUE U
XUMHUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE CO ILIEJTOYHBIMU METAJIaMH, KauyeCTBEHHAas
peakius Ha MHOTOATOMHbBIE CIUPTHI). JleiicTBUe Ha opranu3M yenoBeka. [I[pumenenue
IIALEPUHA U STUIICHIJIMKOJIS.

deHon:  cTpoeHHE  MOJEKYJIbl, (Qu3nUecKue W XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpaerunpl U kemonsi. opManbIeTrul, alleTAIBIETUA: CTPOCHHE, (PU3NUECKUE U
XUMHUYECKME CBOWMCTBA (pPEaKIMH OKHUCICHHS] M BOCCTAaHOBJICHMS, KaYECTBEHHBIE
peaxium), NojiyueHue U NpuMeHEeHHe.

OnHOOCHOBHBIE TIpe/ie/ibHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHAs U YKCYCHas
KHUCIIOTBL: CTpOeHue, (pU3MYecKkue MU XHMHYECKHE CBOMCTBA (CBOWCTBa, OOIIME IS
KJIacca KHUCJIOT, peakius dTepudukanum), nojydeHue u npumeHenue. CteapuHoBas u
OJIEMHOBAsl KHUCIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX KHUCIOT. Mblia Kak

COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.
Crnoxuble 3(¢Upbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUpPOB.
VYrneBonbl: cocTaB, KiaccU(UKaIMs yriaeBoAOB (MOHO-, IHU- U TMOJHCAXapUibl).
['moko3a — mpoCTEHIIMIT MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJICKYJIbI,



bu3nUeckue W XUMHUYECKHE CBOMCTBa (B3ammopeicTBue c ruapokcumom wmemu(ll),
OKHUCJICHHE aMMHa4YHBIM PacTBOpoM okcuma cepedpa(l), BoccTraHoBieHne, OpokeHHE
[JIFOKO3bl), HAX0XK/IEHHE B MPUPOJIEC, TPUMEHEHUE, OHoJIornyeckas posib. DOTOCHHTES.
®pyKTO3a KaK U30MEp TIIFOKO3bI.

Kpaxman u uemnonos3a kak OpupojaHble mnonumepbl. CTpoeHHe Kpaxmana H
newono3bl.  duznyeckne W XMMHYECKME CBOMCTBAa  Kpaxmana  (THApOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCnepUMEHTAIbHBIE METOJIbl  HM3YyYEHMsI BEIIeCTB M HUX MPEeBpaIlCHUM:
IpOBe/IeHHE, HAOIIOJEHUE W ONHUCAaHUE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIE pEAKIHUU OJIHOATOMHBIX CIHUPTOB (OKUCJIEHUE HTaHOJIa
okcumoM wmeau(ll)), MHOroaroOMHBIX CHHUPTOB (B3aMMOJCHCTBUE TJIMILEPUHA C
rugpokcugom Menu(Il)), anpnerugoB (OKHCIEHHME aMMHAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumomelcTBHE Kpaxmanga C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnple 3agaun.

Bbluncienys o ypaBHEHUIO XUMUYECKOM peakinu (Macchl, 00bEMa, KOJINYECTBA
MCXOJHOTO BEILIECTBA WJIM MPOAYKTa pEaKIUU IO H3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMWHOKHCIIOTHI Kak amM(OTepHbIE OpraHuYecKue coeauHeHus. dusznueckue U
XMMHUYECKHME CBOMCTBAa aMHUHOKUCIOT (Ha TMpuMepe TiuluHa). buosnorudyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkyn Kkak TOpPUPOJHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuuHas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa 0eTKoB. XMMHUYECKHUE CBOWCTBA OEIIKOB: THIPOJIU3,
JIeHaTypalys, KaYeCTBCHHbIC PEAKIIUU Ha OEJIKHU.

OKCIEepUMEHTAIbHbIE METOAbl M3YyUYCHHUS BEIIECTB W WX IPEBpaICHUN:
HAOJIOZICHUE U OIMHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYypalusi OEIKOB TpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTUS XHWMHHM BBICOKOMOJEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEpPHU3ALNM, CPEIHsS MOJEKYJsipHas
Macca. (OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COCIUHEHUH —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAIbHbIE METOAbl M3YYECHHUS BEIIECTB W WX IPEBpaICHUN:
O3HAKOMJIEHHME C oOpa3laMH MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanusi MeXIpEeIMETHBIX CBSI3€M MPU U3YYEHUHM OpraHnyeckoil xumuu B 10
KJIACCE OCYILECTBISCTCS Yepe3 MCIOJIb30BAHUE KaK OOMIMX €CTeCTBEHHO-HAy4YHBIX
MOHSATUM, TaK U TIOHSATHUM, SBJISIIOIIMXCS CHUCTEMHBIMH [IJII OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEeHHO-HAYYHbIE TIOHSATHS: SBJICHUE, HAyYHBIH (akT, TUIoTe3a,
3aKOH, TEOpHs, aHaIW3, CUHTE3, KIacCHU(pHUKAIUSA, MEePHOIUIHOCTh, HAOJIOIACHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE.

dwusuka: MaTepus, YHEPTHUs, Macca, aTOM, JJIEKTPOH, MOJICKYJa, YHEPTeTHICCKHIA
YpOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSHHE BeIIeCcTBa, (hU3MUecKue
BCJIMYMHBI M SAMHHIIBI X U3MEPCHHUS.

buonorus: kierka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHOJOTHYCCKH AaKTHBHBIC BemiecTBa (OENmKkW, YIIEBOMABI, JKUPHI,
(hepMeHTHI).

['eorpadus: MuHEpanabl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMbIE, TOILINBO,
PECYpCHI.

TeXHOJIOTHS: TMHIIEBBIC MPOIYKTHI, OCHOBBI PAIlMOHAJIBLHOTO IMHTAHUS, MOIOIIHE
CpEICTBa, JICKAPCTBEHHbIE W  KOCMETHYECKHE TpemapaTbl, MaTephalbl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KVIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMHUYECKUI 37IeMEHT. ATOM. fIpo atoMa, M30TOMbl. DJIEKTPOHHAs 000JOYKa.
DHepreTHYecKre YpPOBHH, IOAYPOBHU. ATOMHBIC OpOHWTanu, S-, P-, d- 3JIEMEHTHL
Oco0eHHOCTH pacIpeneeHus 3JEKTPOHOB 10 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIPEX MEePUOI0B. DIEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Tepunonnueckuii 3akoH u [lepuoanueckas cucrema xumMuyeckux 3nemeHToB /1. U.
MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U leprnoanuecko cucTeMbl XUMHYECKUX
anemeHTtoB JI. M. MeHngeneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH W3MEHEHMs CBONCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMblX HMHU
IIPOCTBIX M CIIOKHBIX BEIIECTB II0 TPYNIIaM M MEPUOJAaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKask CBSI3b. BUIbI XUMHUECKON CBSI3U (KOBAJIEHTHAs
HEeNoJIsIpHAasl W TMOJsipHAas, HOHHAs, MeTaindeckas). MexaHu3mbl 00pa3oBaHuUs
KOBAJIGHTHON XMMUYECKON CBSA3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). Bogopoanas
CBA3b. BaneHTHOCTh. DNEKTPOOTpULATENBHOCT. CTENEHb OKUCIEHUA. FIOHBI: KAaTHOHBI
Y QHHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBa. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o naucnepcHbIX cucrteMax. VICTMHHBIE M KOJUIOWIHBIE PAaCTBOPBI.
MaccoBas 10J11 BELIECTBA B pACTBOPE.



Knaccudukanus Heoprannueckux coeanHeHuid. HomeHkiaTypa HeopraHn4ecKux
BellleCTB. ['eHeTnueckas CBsI3b HEOPraHMYECKHX BEILECTB, MPUHAMIEKANIUX K
Pa3JIMYHBIM KJIaccaM.

Xumnueckas peakuus. Knaccudukamus XUMUYECKUX peakuii B HEOPraHMIECKOM
YU OpPraHWYECKOW XUMHH. 3aKOH COXPAHEHHUS MAacCChl BEUIECTB, 3aKOH COXPAHEHUSA U
MPEBPAIICHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pasiu4HbIX (akTopoB. OOpaTumbIe
peakuun. XumMu4yeckoe paBHoBecrue. DakTopsl, BIUSIOMINE HA COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Tpunnun Jle [larense.

Onextponutuyeckast gucconuanus. CuibHble M ciabble 3neKkTposnuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasi, HEUTpaIbHas, ETOUHAsl.

OKUCANTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

OKCIIEpUMEHTAIbHBIE METOABl HW3Y4YEHMsS BEIIECTB M UX M[PEBpallCHUN:
neMoHcTpanust Tabmui «llepuonuueckas cucremMa xuMuyeckux siemeHtoB 1. .
MeHnneneeBay, HW3yYE€HHE MOJIeNIed KPUCTAIMYECKUX PEIIETOK, HAOMI0JeHUEe |
OMHUCaHUE JEMOHCTPALIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCHUaA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPENIeSICHUE CPelibl PacCTBOPOB BEILIECTB C
MOMOIIbIO YHUBEPCAJIHHOTO HMHAMKATOpPA, PEAKIMM HOHHOTO OOMEHa), MPOBEICHUE
MpaKkTUYeCKON paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMUMHYECKOU
peaKkIum.

Pacuérnrple 3agaun.

Pacué€rel M0 ypaBHEHUSIM XMMHUYECKUX PEAKIUN, B TOM YUCJIE TEPMOXUMHYECKUE
pacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHITHUS «MACCOBAsI 0TSl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemetamnel. [lonoxxenne HemetayyioB B llepuoandeckoit cucreMe XMMHUYECKHUX
anemenToB J[. M. MenneneeBa U OCOOCHHOCTH CTpOE€HHS aToMoB. Dusznueckue
CBOMCTBAa HEMETAJUIOB. AJIIOTPONHS HEMETAUIOB (Ha MpUMEpEe KHUCIOpOia, Cephl,
dbocdopa u yriaepona).

XUMUYECKHE CBONCTBA BaXXHEUIMX HEMETAIOB (TaJIOTEHOB, CEphl, a30Ta,
dbocdopa, yrieposa U KpeMHUSI) U UX COCIUHEHUHN (OKCUAOB, KHUCIOPOICOACPIKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COCMHEHUN.

Meramibl. Ilonmoxenne wmeraimioB B llepuoanueckol cHUCTEME XHUMHYECKUX
anemenToB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHMSI BJIEKTPOHHBIX 000JI0YEK
atoMoB MeTtaiuioB. OOmue Qusnueckue cBoiicTBa MeTauioB. CIlaBbl METaJJIOB.
DNEKTPOXUMUUYECKUIN PSIJT HAMTPSKEHU METaJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX METAJIOB (HATPUM, KaJdui, KaJdblMii, MarHui,
AJTIOMUHMM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OOmue crocoObl MoiayyeHus MeTamuioB. llpuMmeHeHue MeTalioB B OBITY U
TEXHUKE.



DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPAILCHUI: U3yUEHUE
Koutekiuu ~ «MeTtayutel W CIUIaBBI»,  OOpas3loB  HEMETAUIOB,  PEIICHHE
AKCIEPUMEHTANbHBIX 3aJlay, HaONIOACHUE W ONUCAHHUE JIEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIAPOKCHAA AQIIOMUHHUSI C PacTBOPAMHU
KHUCIIOT U IIeJI0YeH, KaYECTBEHHbIE pEeaKI[Mi Ha KaTUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BellecTBa WM OOBEMA Tra30B MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCe UM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJMYECTBA BEIIECTBAa) MPOAYKTOB PeaKkliu, €Cld OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMus ¥ KU3Hb

Ponp xuMum B 00€CNEUEHUH HSKOJIOTUYECKOW, SHEPreTUYECKOM M MHUIIEBOU
0e30MacHOCTH, pa3BUTUHU MEIULIUHBIL. [[oOHITHE O HayYHBIX METOJIaX TTO3HAHUS BEILIECTB
Y XMMUYECKUX PEaKIUH.

[IpencraBnenuss 00 OOLIMX HAYYHBIX MPUHIIMIAX MPOMBIIUICHHOTO MOJY4YCHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MUPE BEILIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MAaTEPUAITHI,
KOHCTPYKLIMOHHBIE ~MaTepualibl, KpAacKH, CTEKJIO, KepaMHuKa, MaTepuanbl I
AJIEKTPOHUKH, HAHOMATEpHUalbl, OpPraHUYECKHUE U MUHEPAIbHBIC YIOOpEHUS.

XuMHSIT W 3J0pOBbE YEJIOBEKA: MpaBWIa MCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia OE30MACHOTO HMCIOJIb30BAHUS TpenapaToB OBITOBOW XUMHUM B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss MEeXIpeaAMETHBIX CBSI3€HM MPU M3y4YeHUH OOIIed M HEOPTaHMYeCKOU
xuMuu B 11 kacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATUN, TaK W TOHATHM, SBISIOMIMXCS CHUCTEMHBIMHU ISl OTIEJIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSATHS: HAy4HbIA (HaKT, TUIMOTE3a, 3aKOH,
TEOpHus, aHaJIW3, CHUHTE3, Kjiaccudukauusi, TEePUOAUYHOCTh,  HAOJIOJICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusuKa: Marepus, dHEpPrus, Macca, aTrom, d3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaAUOAKTUBHOCTb, MOJIEKYyJa, DHEPreTUUYECKUM YpPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIeCTBAa, (PU3WYECKHE BEIMYMHBI M EIWHHUIBI HX
M3MEpPEHUSI, CKOPOCTb.

buosnorus: kierka, opranusM, SKocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasibl, TOpHBIE TOPOJBI, TMOJE3HbIE HCKOMAeMbIe, TOIUIMBO,
PECYPCHL.

TexHonmorusi: XWMHUYECKass MPOMBIILUICHHOCTh, METAJUIYyprus, MPOWU3BOJICTBO
CTPOUTENBHBIX MAaTEpPUAIOB, CEIILCKOXO3SMCTBEHHOE  IPOU3BOJCTBO, IHUILEBAA
MTPOMBILIJIEHHOCTb, dapmareBTUYECKAS MIPOMBIIIJIEHHOCTS, IIPOU3BOACTBO



KOCMCTHYCCKUX npernaparos, IMpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpualioB,
SJICKTPOHHAA NPOMBIIIJNICHHOCTb, HAHOTCXHOJIOT'MH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 XMMUN HA
HBA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHMS K  pe3yibTaraM  OCBOCHUS
OOy4aloIIMMHUCS  MpOrpaMM  cpelHero  oOmiero  oOpa3oBaHusl  (JUYHOCTHBIM,
MeTaIpeMETHBIM M IIPEeIMETHBIM). HayduHO-MeToanuecKoi OCHOBOM ISl pa3paboTKH
IUTAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS MPOrpaMM CpeaHero ooOiero o0pa3oBaHUs
ABJISIETCA CUCTEMHO-IESTEIbHOCTHBIN MOAXO/.

B COOTBETCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUA NPEeAMETa «XUMUS» Ha YPOBHE CPEAHETO OOIIEro
00pa30BaHUs BBIJEIECHBI CIEAYIOLINE COCTABIISIIOLIUE:

OCO3HAaHHE OOYYaIOIUMHCS POCCUUCKON TPaKIAHCKOM HWIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K OOyUEHHUIO;

LEJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHUU JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloLIUXCsl PYKOBOJCTBOBATHCSI B  CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAaMM, NPUCYIIMMHU LEIOCTHON
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4MEe MPABOCO3HAHUS IKOJOTUYECKON KYIbTYPhl M CIOCOOHOCTH CTaBUTh LIENIN
U CTPOUTH KU3HECHHbIE TIIaHBbI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MpeaMera «XHMHS» JTOCTUTAKOTCA B
eIMHCTBE Yy4eOHOM M  BOCIUTATEIbHOM JESATENIbBHOCTM B  COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU H
ujieanaMu pOCCUHCKOI0 rPakJIaHCKOro O0IIECTBa, MPUHITHIMUA B OOIIIECTBE HOPMAMHU U
npaBUIaMH MOBEJAEHUS, CIIOCOOCTBYIOIMMHU MPOLIECCAM CaMOMO3HAHUS, CAMOPa3BUTHS
Y HPaBCTBEHHOT'O CTAHOBJICHMSI TUYHOCTH 00YYarOIIMXCS.

JIM4HOCTHBIE  pE3yJIbTaTbl  OCBOEHUS  IpeaMeTa  «XHMHS»  OTPAKAOT
c()OPMHPOBAHHOCTh  OMbITA I[IO3HABATEIbHOM W  MPaKTUYECKOM AESATENbHOCTU
OoOy4JaromMxcs Mo peanu3alui MPUHSTHIX B OOIIECTBE IIEHHOCTEW, B TOM 4HCIIE B
YacTH:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HaHUsl O0YYalOUIMMHCS CBOMX KOHCTHUTYLHMOHHBIX MpaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEICTABIICHUS O COLMATIBHBIX HOpMaX U MPaBUIIaX MEXIMYHOCTHBIX OTHOILICHUN
B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATEIHHOCTH TMPHU CO3JaHUU Y4COHBIX
MIPOCKTOB, PEIICHUH Y4YEOHBIX W TO3HABATENBHBIX 3aJ]1a4, BBIMIOJHCHUH XHUMHYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh Y PUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTYMEHThI
JPYTUX MPU aHAIKM3€ PA3IMYHbIX BUJOB YUeOHOM JESATENbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOTO  OTHONIIEHHWS K HMCTOPUYECKOMY H  HAYYHOMY  HAacCJEIUIOo
OTEUYECTBEHHOW XUMUHU;

YBaXEHUS K TIPOLIECCYy TBOpUYECTBA B OOJACTH TEOPUHM U MPAKTHUECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, 4YTO JOCTHKEHUS HAyKH €CTh PE3YIbTaT
JUTUTEIbHBIX HAOIIOJEHUN, KPOTIOTIUBBIX AKCIIEPUMEHTAIIbHBIX MTOMCKOB, TOCTOSIHHOTO
TPya YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEJIbHBIX MOTHMBOB B IMOJYYEHHUH M MOCIEAYIOIIEM AaHAIN3E
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYyallud, CBSI3AHHBIE C XUMHUUYECKUMHU SIBIICHUSIMU, U
MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJACHUE U TMOCTYIIKM CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX W TIPABOBBIX HOPM U OCO3HAHWE TOCHEACTBUM ATUX
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHUMAaHUS  I[EHHOCTEeW  370pOBOTO M Oe3omacHOro  obOpasza  KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TpaBWJI 0€30MacHOTO OOpalieHus C BeIIeCTBAMH B  OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHMS [IEHHOCTU MPaBUJI MHAUBUIYATBLHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TIOCJIEACTBUM W HENPUSTUS BPEIHBIX MPUBbIYEK (YMOTpeOIeHUs
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOMN KOMITIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
JEATEeIIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATCIbHOCTH,

YCTAHOBKM HA aKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTHUUYECKUX 337a4 COLMAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY H3Y4YEHHUIO0 TpodeccHil pa3iaudHOoro poja, B TOM
YuCJIe Ha OCHOBE MPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;



TOTOBHOCTU K OCO3HaHHOMY BBIOOPY MHIMBHUIYaJbHOW TPAaeKTOpUU 00pa30BaHUS,
Oynymedr mpodeccun U peaym3aliii COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHUH, HHTEPECOB U TNOTpeOHOCTEH
00IIIECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

IKOJIOTUYECKH II€JIeCO00Pa3HOr0 OTHOIIEHHS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

NOHUMAaHUsI TJIOOAJIBHOIO XapakTepa HSKOJIOTMYECKHX MpoOsieM, BIUSHUSA
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTHU HMCHOJB30BAHMS JOCTIKEHUW XUMHUM JJI PEUICHUS
BOIIPOCOB PALMOHAIBHOTO MIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HENPUATUS NEUCTBUM, NMPUHOCAIINUX BpPEJ OKPYXKAOWIEW IPUPOIHON
cpelle, YMEHHsS TPOTHO3HPOBATH HEOIArOMPUSITHBIE HKOJIOTMYECKUE TOCIEACTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;

HaJW4yusl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJIOTUYECKOW KYJIBTYPHI,
ONBITA JEATEIIBHOCTH JKOJOTMYECKOM HAIPaBJIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMMU B MO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIBLHON MPAaKTHKE, CIOCOOHOCTH H
YMEHHMSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

c()OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON IPAKTUKH;

NOHMMAaHUA CIEUU(PUKN XUMHH KaK HayKH, OCO3HaHUs €€ posiu B GOPMUPOBAHUU
PaAlMOHAJIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM LEJIOCTHOTO IMpeaCTaBiIeHHUs 00
OKPY’KaIOIIEM MHUpE KAaK O €IMHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JIeM COXpAHEHHs PUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0COO0OM 3HAYMMOCTH XMMUU JIJIi COBPEMEHHOW IIUBUJIU3ALINU: B
e€ T'yMaHUCTUYECKON HAMNpaBJICHHOCTH M BaXHOW POJIM B CO3JaHUU HOBOM 0asbl
MaTepUaIbHOW KYJbTYphl, PELUICHUH TIJI00aJbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSA
YEJIOBEUYECTBA —  CHIPbEBOM, HSHEPreTUYECKOM, TMHINEBOM U  SKOJOTHYECKOH
0e30MacHOCTH, B Pa3BUTHM MEIULMHBI, 00ECIIEYEHUN YCJIOBHUI YCHEIIHOro TpyAa U
HKOJIOTUYECKH KOM(DOPTHOM KU3HH KAXKIOT0 WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: MIOHMMAaHHUs CYIIIHOCTU METOOB II03HAHU,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BAaTh IOJy4aeMbIe
3HAHMS JUJISl aHAJIU3a U OOBSICHEHMS SIBICHHUI OKPYKAIOIIEr0 MUPA U MPOUCXOIALIUX B
HEM H3MEHEHUH, YMEHHs JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHMS HAa OCHOBE HAyYHbIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIETBI0 MOJYyYEHUS TOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTH CaMOCTOSITESIFHO MCIIOJIb30BATh XUMUYECKUE 3HAHUS AJIs PEIICHUs
npo6JieM B PeabHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K O3HAHMIO U UCCIIE0BATENbCKON AEATEIbHOCTH;



TOTOBHOCTU M CIOCOOHOCTM K  HEMNpPephlIBHOMY  00pa3oBaHUIO |
caM000Opa30BaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUH IO XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B Pa3IMUHbIX cdepax MnpodhecCuoHaIbHON

NEATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOSHUS Y4eOHOro IpeamMeTa «XHUMHUS» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE IS dbopMupoBanus MHUPOBO33pPEHUS oOyJaronmxcs
MEXKIMCIUIUIMHAPHBIE  (MEXIPEAMETHBIE) OOIEHAYyYHbIE TIOHATHUS, OTPaXKAIOIIUE
[IEJIOCTHOCTh ~HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJOB IIO3HAHUA,
HCIIOJB3YEeMBIX B €©CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPrus, SBIEHUE,
IpoIecc, CHUCTeMa, HAay4YHBIA (akT, TMPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopwsl, UCCieJOBaHNE, HAOTIOIeHNEe, M3MEPEHNE, DKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBIC y4eOHBIC JACHCTBHS (ITO3HABaTElIbHBbIC, KOMMYHHKATHBHBIC,
peryJsaTuBHBIC), oOecreunBaromue GopMupoBanre (PyHKIIMOHATBHONW T'PAaMOTHOCTH U
COI[MAILHON KOMIIETEHIIUN 00YyUYaroIINXCs;

CIIOCOOHOCTh OOYYArOUIUXCSl HCIOJIb30BaTh OCBOEHHBIE MEXKIUCHUIUIMHAPHBIC,
MHPOBO33PEHUYECKHEC 3HAHUS M YHUBEPCAJIbHbBIE YUeOHBIC NEHCTBUS B TIO3HABATEILHOM
U COITMAJILHOM MPaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIAJACHHE  YHHBEPCATbHBIMU
y49eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISITHBHBIMH ICHCTBUSIMU.

OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU TeHCTBUSIMMU:

1) 6a30Bble JOoruvyeckKune JaeMcTBUSI:

CaMOCTOSITEIILHO (DOPMYITMPOBATh U aKTyaTM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€
paccMaTpUBaTh;

OMpEeNeNiATh 1EIN JSATEIBHOCTH, 3ajaBas TMapaMeTpbl W KPHUTEPUU WX
JTOCTIDKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIB30BaTh IIpU OCBOCHHH 3HAHUU HpI/IéMBI JJOT'MYCCKOI'O MBIIJICHHUS — BBIACIIITDH

XAapaKTCPHLIC IIPU3HAKHU MOHITUN U YCTaHaBJIIMBATh HMX B3aHMMOCBA3b, HCIIOJIb30BATb

COOTBCTCTBYIOIIHC IMMOHATHA AJIA OOBSICHECHUSA OTACIIbHBIX (i)aKTOB u HBJ’ICHHﬁ;
BBI6I/IpaTB OCHOBAHUA U KPUTCPHUU OJIA KJ'IaCCI/I(l)I/IKaHI/II/I BEIICCTB U XUMHUYCCKHUX

pEeaKLunii;

YCTaHaBIIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEX/y U3y4Ya€MbIMHU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXAeHUS (MHIYKTUBHBIC, IETYKTUBHBIC, 110 aHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTA M TPOTHUBOPEYMSI B PACCMATPUBAEMBIX SIBIICHUSX,
(GhopMyJIUPOBATH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHATh B MPOLIECCE NO3HAHUS, MCIIOJIb3YEMBIE B XUMHHU CHMBOJAYECKUE
(3HAKOBBIC) MOJENH, MPEOOPa3OBBIBATH MOJEIBHBIE MPEACTABICHUS — XUMHUYECKUU
3HaK (CMMBOJI) 3JI€MEHTa, XUMUYeckas (popMmysa, ypaBHECHHUE XUMHUUYECKON peakIuu —



OpU PpELICHUH Y4YeOHBIX TO3HABATENBbHBIX M MPAKTHUECKUX 3a/ad, IPUMEHATH
Ha3BaHHbIE MOJEJIbHBIE MPEACTABICHUS ISl BBIABICHHS XapaKTEPHBIX IMPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAaMH METOJIOB HAYYHOTO T[IO3HAHUS BEIIECTB U XMMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LENU U 3a/1a4ll UCCIIEIOBaHUS, UCIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOATENHbHO CHOPMYITHUPOBAHHBIE BOMIPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUSA U
OCHOBBI /IJIs1 ()OPMHUPOBAHUS TUTIOTE3BI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJETh HABBIKAMU  CAaMOCTOATEIBHOTO  IUIAHMPOBAaHUS W NPOBEICHUSA
YUYEHHUYECKUX OSKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHsS HAOJIONaTh 3a XOAOM
mpoliecca, CaMOCTOSITENIbHO —IMPOTHO3MPOBATH €ro  pe3yiabTaT, (OpMYIUpOBAThH
00OOIIEHNsI U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHU,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh  OMNBIT  YYEHHYECKOW  MCCIENOBATENbCKOM M IPOEKTHOU
NESATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY HOHCKY
METOJIOB PELICHUS MPAKTUUYECKUX 3aa4, IPUMEHEHHUIO PA3JIMYHBIX METOI0OB TO3HAHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3NMYHBIX UCTOYHMKAX MH(POPMALUU (HAYyUHO-TIOMYJISIpHAS
JUTEpATypa XUMMUYECKOTO COJEpKaHUs, CIPaBOUYHbIE ocoOus, pecypebl MHTEepHETa),
aHAIM3UPOBaTh MH(POPMAIMIO PA3IUYHBIX BUJIOB U (POPM MpeCTaBICHUS, KPUTHUECKH
OLICHMBATh €€ JJOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;

dbopMynupoBaTh 3ampochl U TMPUMEHATh PA3NUYHBIE METOAbI NPU TOUCKE U
otbope uHdpopmaluu, He0OXOAUMOM ISl BHIMOJHEHUS YUeOHBIX 3a7a4 OMPEIeIEHHOTO
TUIIA;

npuoOpeTaTh  OMBIT  KCMOJB30BaHUA  WH()OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMpPAaTh ONTUMAJIbHYIO (OpPMY NpeICcTaBleHUs MH(pOpMauu
(cxembl, rpauKu, TUarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAy4YHBIN SI3bIK B KAUECTBE CPEACTBA MpU paboTe ¢ XMMHYECKOU
uH(dopMaIuen: MPUMEHATh MEXMpeIMeTHbIE ((HU3NUEeCKUE U MaTeMaTHUYEeCKUE) 3HAKH
U CUMBOJIBI, (HOPMYJIBI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPEeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpEACTBa
HaIJIS,IHOCTH.

OBJiaieHne YHUBEPCATbHBIMIA KOMMYHHMKATHBHBIMM JI€iICTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMbl B XOJl€ AMAIora W/Wid
JUCKYCCHH, BBICKA3bIBATh HJIeH, (HOPMYIMPOBATH CBOM MPEIONKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNAaTh C Tpe3eHTalueld pe3yJbTaTOB TMO3HABATEIbHON JI€ATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSATEJIBHO WA COBMECTHO CO CBEPCTHHKAMHU NPU BBIIOJIHEHUH



XUMUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOW pabOThl 1O HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTu3alii y4eOHOTO MpOoeKTa U (OPMYIHPOBATH BBHIBOABI TIO
pe3ynbTaTaM MPOBEAEHHBIX HCCICAOBAaHUN TYTEM COTJIACOBAHUS TIO3HMIIMA B XOC
o0CyXieHrsI 1 OOMEHa MHEHHUSMH.

OBJiaieHne YHHUBEPCATbHBIMH PEryJasITUBHbIMHU AeHCTBUSIMM:

CaMOCTOATENFHO IUIAHUPOBATh MW OCYIIECTBIATH CBOIO  TI03HABATEIHLHYIO
NEeATEeLHOCTh, oOmnpeAeisss e€ Iead W 3aJadd, KOHTPOJUpOBaTh W 10 Mepe
HEOOXOJMMOCTH  KOPPEKTHUPOBATh  IpEJIaracMblii  aJrOPUTM  JCHCTBHHA  IIPH
BEITIOJIHCHUHM  yYE€OHBIX MW  HCCICAOBATCIIBCKUX  3aJad, BbIOMpaTh Hamboiee
3¢ (HEKTUBHBIN CIOCO0 UX pPEIICHUS ¢ YIETOM IOJyYCHHS HOBBIX 3HAHHUI O BEICCTBAX
U XUMHUYECKUX PEaKIUIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOSH ACATEIHPHOCTH HAa OCHOBE CaMOaHAIW3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMHUsh» OTPa)KaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKON COCTaBIISIFOLIEH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpA, pPOJU XUMUU B T[IO3HAHWU SBJICHUH TPUPOIBI, B
(GbOopMHPOBAHUU MBIIIUICHUS U KYJIBTYPBI IMYHOCTH, €€ (DYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOAUMON ISl PEHICHUS] MPAKTUYECKUX 3a7a4 U DKOJIOTMYECKHM OO0OOCHOBAHHOIO
OTHOIIIEHUS K CBOEMY 37I0POBbIO U MIPUPOJTHON CpeIe;

BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS (XUMHUYECKUU DJIEMEHT, aToM, JJICKTPOHHAsh 000J0uYKa
aToMa, MOJIEKYyJia, BaJIECHTHOCTb, JJEKTPOOTPHUIATEIbHOCTh, XHMHUYECKAsl CBS3b,
CTpykTypHasi (opmyna (pa3BépHyTass M COKpall€HHas), MOJb, MOJIApHAs Macca,
MOJISIDHBIN  00BEM, YIVIEpOJHBIN  CKeJeT, (YHKIUOHANbHAS TpyIna, pagukall,
WU30MEpHs, U30MEPhI, TOMOJIOTUUECKUNU Psil, TOMOJIOTH, YIJIEBOJAOPObI, KUCIOPOI M
a30TCOAEpXKAIlNEe  COCIWHEHHUS, MOHOMEp, TMOJHUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIC ~ COCAMHEHMS); TEOPUU U 3aKOHBI  (TEOpUS  CTPOCHHS
opranndeckux BemecTB A. M. bByriepoBa, 3akoH COXpaHEHHsS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUI SI3bIK XHMHH; MHUPOBO33PECHUECKHE 3HAHUS,
JIeXkKaIue B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUH,
(dakToIOTMYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHUHM U O€30macHOM
WCIIOJIb30BAHUU BAKHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY M TMPAKTHYECKOU
NEesTEIbHOCTH YEI0BEKa,;

c(hOpPMUPOBAHHOCTh YMEHHMH BBISBIISITH XapaKTEpPHbIE MPU3HAKU TOHSATHUH,
yCTaHABJIMBAaTh HMX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHUS MpHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHU;



c(hOpPMHPOBAHHOCTh YMEHHM HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJHKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOMN) (opMy
OPTraHUYECKUX BEIIECTB U YPABHEHUM XUMHUUYECKUX pPEaKIMi, U3rOTaBINUBATH MOJEIU
MOJIEKYJ OpPraHMYECKHWX BEHIECTB MJIs WUIIOCTPAlMM HX XHMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHPOBAHHOCTh YMEHHUW YCTAHABIWMBATh MPUHAMICKHOCTh H3YUCHHBIX
OpPTaHUYECKUX BEIIECTB M0 UX COCTABY M CTPOCHHIO K ONPEACIEHHOMY KJIacCy/Tpymie
COeIMHEeHUN  (YIJIEBOJOPOJbI, KUCIOPOA W  a30TCOJEp)Kalllue  COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COEJIMHEHHUSA), JlaBaTh UM Ha3BaHUS II0 CUCTEMATHYECKOU
HomeHknatype (IUPAC), a Takke NpUBOJIUTH TPUBHAIbHBIC HA3BAHMS OT/AEIIBHBIX
OpTraHUYECKUX BEIIECTB (ITUJIEH, MPOMWICH, AllETHIICH, 3TWICHIJUKOJIb, TIUIEPHUH,
denon, dopmanpaeruy, aneTadblAeTHIl, MypaBbHHAS KHCIOTA, YKCyCHas KHCIIOTA,
OJIEMHOBAsl KUCJIOTa, CTEApUHOBAsI KUCJIOTA, TJII0K03a, PPyKTO3a, KpaxmMall, [EeUII0I103a,
TJIMIVH);

c(hOpPMUPOBAHHOCTh yYMEHHUS ONPEACNSATh BHUABI XUMHUYECKOM CBSI3M B
OpTraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh yYMEHHUSI TPUMEHSTh TOJOKEHUS TEOPUM  CTPOCHUS
opranudeckux BemiecTB A. M. ByrnepoBa niisi 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEJCTABUTENCH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BeIECTB (MeTaH, TaH, TUJICH, POIUJICH, alleTHIIeH, OyTaaueH-1,3, MeTunoyTaaueH-
1,3, OeH30J, METaHOJI, TAHOJ, STUJICHTJIMKOJb, TJIWIEPUH, (PEHOJ, aleTalbIAeTU,
MypaBbHHasi U YKCYCHasl KUCJIOTBI, TJIIOKO3a, Kpaxmal, LEeJJII0JI03a, aMUHOYKCYCHAas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXKAY HUMU YypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyit;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh HCTOYHHKHU YTIIEBOJOPOIHOTO
CoIpbsi (He(pTh, MPUPOMHBIN Ta3, yroyib), CIOCOOBI WX TEPEpadOTKU U TMPAKTUYECKOE
MPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHMU MPOBOJAUTH BBIUMUCICHUS MO XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00BbEMa, KOJUYECTBA HMCXOJHOTO BEIECTBA WM MPOIYKTa
peakiuy Mo M3BECTHBIM Macce, 00BhEMY, KOJUYECTBY OJHOTO W3 HMCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CUCTEMOW 3HAHMM 00 OCHOBHBIX METO/AX
HAay4YHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUH MPU U3YYECHUU BEIIECTB U XUMHYECKUX
sBJICHUN (HAOMIO/IEHNEe, U3MEPEHHE, DKCIEPUMEHT, MOJCIMPOBAHHUE), HCIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUA JJISI IPUHATHS PEUICHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMU COOJI0AaTh MpaBUJia TOJH30BAHUS XUMHUYECKOU
MocyIol W J1abopaTOpHBIM O00OpyJOBaHUEM, a TaKXKe TNpaBujia oOOpalieHus ¢



BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLIMSIMH 110 BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUUYECKUX OTBITOB;

cOPMUPOBAHHOCTh ~YMEHHUI IUIAHUPOBATh M  BBIOJHATh  XUMHUYECKHUN
HKCIIEPUMEHT (MPEBpaIeHUs] OPraHUYECKUX BEIIECTB IMPU HArpeBaHUM, MOJIyYCHHE
ATWJICHA M U3YYEHHE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIMU OPraHUYECKHUX BEIECTB,
JeHaTypanus OeKOB MPU HAarpeBaHWU, I[BETHBIC peaklUu OEJIKOB) B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH 0€30MacHOCTH MpPU OOpaIeHUH C BEIeCTBAaMHU U J1a00paTOPHBIM
000OpyZ0OBaHUEM, MPEACTABIATh PE3yibTaThl XMMHYECKOTO SKCIEpPUMEHTa B (opMme
3aMKiCH yPaBHEHUI COOTBETCTBYIOMIMX peakuil U (hOpMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YJbTATOB;

COPMUPOBAHHOCTh ~ YMEHUN  KPUTHYECKA  aHAJIM3UPOBATH  XHUMHUYECKYIO
uHbOpMaIMIO, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelICcTBa MacCOBOMU
uHopmaruu, IuTepHeT u apyrux);

c(OpMUPOBAHHOCTD YMEHUI co0r01aTh npaBuia DKOJIOTUYECKU
LEJIECO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOM NESITEIBHOCTU B LEISAX COXPAaHEHUS
CBOETO 3JI0POBbSI M OKpY)Karolmled NPUPOAHOW CpeIbl, OCO3HABAaTh ONACHOCTb
BO3JICHICTBHS HA KUBbIE OPTaHU3MBbI ONPEACIIEHHBIX OPraHUYECKUX BELIECTB, HOHUMAs
cmbicn mnokazatens [IJIK, mnosicHATP Ha mnpumepax CHocoObl YMEHBIIEHUS U
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOYyYarolUXCS C OrPAaHUYEHHBIMU BO3MOXKHOCTAMH 3/I0POBbSi: YMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHMS BEIIECTB H
XUMUYECKUX SIBIICHUI;

JUISL CIIENBIX M CJIa0OBUIALIMX OOYyYaIOIIMXCS: YMEHHUE UCIOJIB30BaTh pelibe(HO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins qis 3anucu XumMudeckux Gopmyi.

11 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OOIas U HEOpraHUYecKask XUMHUs)
OTpaXkaroT:

chOpPMUPOBAHHOCTh  MPEJACTABICHUN: O  XUMHUYECKOW  COCTaBJISIOLIEH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpPA, POJIM XUMHUHU B MTO3HAHUU SIBIICHUI TPUPOJIBI, B
GbopMHUPOBAHUY MBITIUICHUS U KYJIBTYPhI JIMYHOCTH, €€ (PYHKITMOHAIIBHON TPaMOTHOCTH,
HEOOXOMMMON ISl PEIICHUS] MPAKTUYECKUX 3a7a4 U IKOJIOTHYECKH OO0OCHOBAHHOIO
OTHOIIIEHHS K CBOEMY 37I0POBbIO U MIPUPOJTHOU CpeIe;

BJIQJICHUE CUCTEMOM XUMUYECKUX 3HaHUH, KOTOpas BKJTIOYAET:
OCHOBOIIOJIATAIOIIME TMOHATHS (XMMHYCCKHH 3JEMEHT, aToM, H30Tom, S-, P-, d-
AJICKTPOHHBIE OpOWTaIM aTOMOB, HOH, MOJEKylIa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMHYECKas CBS3b
(KOBaJIeHTHasl, WOHHAs, MeETaJUIMYecKasi, BOJOPOIHAs), KpHUCTA/UIMUECKas PpeIIETKa,
TAMBl ~ XUMHUYECKHUX  pEaKIui,  pacTBOP,  DJIGKTPOJUTHI,  HEIJEKTPOIMUTHI,
ANEKTPOJIUTUYECKAS] ~ JUCCOLMALIMS,  OKHUCIHTENIb, BOCCTAHOBUTEIb, CKOPOCTH



XUMUYECKOM pPEaKUuu, XUMUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJIMTUYECKON AMcconuanuu, nepuoandecku 3akon JI. M. MenneneeBa, 3akoH
COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAILCHHUS SHEPIUM IpHU
XUMHUYECKUX  PEAaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI  S3bIK  XHWMHUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIMe B OCHOBE IIOHMMAHMsS IPUYUHHOCTH H
CUCTEMHOCTH XHUMUYECKUX SIBICHUH, (PAKTOIOTUYECKUE CBEJACHHUS O CBOMCTBAX,
COCTaBE, IMOJYYEHUHM U O€30MaCHOM HCIOJb30BAHUU BAXKHEUIIMX HEOPraHMYECKHX
BELIECTB B OBITY M IPAKTUYECKOU EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHHMM BBISABJIATh XapaKT€pHblE MPU3HAKK IOHITHIA,
YCTaHAaBIMBAaTh HX B3aUMOCBSA3b, HCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATUS IIPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XHWMHUYECKYI0 CHMBOJHKY JJIs
cocTaBiIeHUs (OpMYJT BELIECTB U YPAaBHEHUI XUMUUYECKUX PEAKIIUNA, CUCTEMATHUECKYIO
HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTHAEIbHBIX HEOPraHUYECKUX
BELIECTB (yrapHblil ras, yrileKMCJIbId ra3, aMMHAK, Tall€Has H3BECTb, HeraméHas
U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHUH OMNpPENENsATh BaJEHTHOCTb WU CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUAX PA3IMYHOIO COCTABA, BUJI XUMUYECKON CBS3H
(KOBaJICHTHasi, HWOHHAas, METAJUIMYECKas, BOJOPOJHAs) B COCAUHEHMSX, THII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEIIECTBA (ATOMHAs!, MOJIEKYJISIpHAsi, MOHHAs,
MeTaJUInYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCAUHEHUMN;

Cc()OPMUPOBAHHOCTh YMEHUHN yCTAHABIUBATh MPHUHAJJIEKHOCTh HEOPraHUYECKUX
BEUIECTB IO MX COCTAaBY K OMNpPEIENIEHHOMY KJIAacCy/TpyIe COeAMHEHUN (IIPOCThIe
BEIeCTBA — METAJJIbl M HEMETaJUIbl, OKCHJIbl, OCHOBAHUS, KHCIOTHI, aM(OTEpHBIC
TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PacCKpbIBaTh CMBICI Mepuoauyeckoro 3akona I, U.
MenneneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYI0, OOBSCHUTEIBHYIO H
MPOTHOCTHYECKYIO (QYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh AJIEKTPOHHOE CTPOECHHUE ATOMOB
XUMHYECKUX 2J1eMeHTOB 14 mnepuonoB Ilepronnyeckol CHUCTEMBI XHUMHYECKHX
anemeHntoB JI. W. MenneneeBa, WCHONb3ys TOHATHUS «S-, P-, O-3J€KTPOHHBIC
opoUTaIN», «IHEPreTUYECKHEe YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKHX D3JEMEHTOB W MX COCOUHEHUH 10 IEepUoJaM M TIpylniam
[Teproanyeckoil cuctemMbl XuMU4Yeckux 31aeMeHToB . . Menaeneena;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEepHU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKUE
CBOICTBA  HEOPraHWYECKMX  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOIATBEPXKAATh
CYLIECTBOBAHHE TE€HETHMUECKOW CBS3M MEXIy HEOPraHM4YEeCKMMHU BEIIECTBAMU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XUMUYECKUE PEAKIMH 110
pa3IMYHBIM MpHU3HAKaM (YUCIYy M COCTaBYy pEarupyrolldx BEIIEeCTB, TEIMJIOBOMY



abdexTy peakmuu, H3MEHEHUIO CTETNEeHEW OKHCICHHUS D3JIEMEHTOB, OOpPaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHU COCTABIISATh YPABHEHUS PEAKIIUN PA3TUYHBIX THUIIOB,
MOJIHBIE M COKpAlIEHHBIE YpaBHEHUS PEaklMii MOHHOrO OOMEHa, YUUThIBAsl YCIIOBHS,
IIPU KOTOPBIX ATH PEAKIIUU UAYT A0 KOHIIA;

COPMHPOBAHHOCT, ~ YMEHUW  TMPOBOAWTH  PEAKIUH,  MOATBEPKIAIOIINE
KaueCTBEHHBIN COCTaB PA3JIMYHBIX HEOPTaHUYECKUX BEIIECTB, PACTIO3HABATH OIBITHBIM
yTEM MOHBI, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUUECKHUX BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHH  pacKpblBaThb  CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MTOCPEICTBOM COCTABIIECHUS DJIEKTPOHHOTO OanaHca 3THX
peaxkuuu;

c(hOPMHPOBAHHOCThL YMEHUU OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XUMHYECKOUN
peakiuu OT pa3uYHBIX (PAKTOPOB; XapaKTep CMEUIEHUS XMMHUYECKOTO0 PaBHOBECHUS B
3aBUCUMOCTH OT BHelTHero BoznenctBus (npuniui Jle [llaTensbe);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh XUMUYECKHE MPOLIECCHI, JIEKAIIHIE
B OCHOBE IMPOMBINUICHHOTO TOJXYYCHHs CEPHOM KHCIOTHl, aMMHakKa, a TaKkke
c(hOpPMHUPOBAHHOCTH TIPEACTABICHUIA 00 OOITUX HAYIHBIX MIPUHITUIIAX W KOJOTHIECKHIX
npo0emMax XUMHUYECKOTO MTPOU3BOJICTBA;

chOpPMHPOBAHHOCT, yYMEHUN MPOBOJUTH BBIYUCICHHUS C HUCIHOJIb30BAaHUEM
TIOHATHUS «MacCOBasi JIOJISI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B IPH
XUMHYECKUX PEaKIUsAX, MacChl BelIeCTBa WIM O00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOIIMX B PEaAKIUH
BEIIIECTB, TEIUIOBOTO 3¢(deKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcCChI
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMUPOBAHHOCTh YMEHHMI COOJIIOAaTh MpaBUjia TOJIB30BAHUS XHUMHUYECKOU
MocyIoi W J1abopaTOpHBIM O0OpyJOBaHUEM, a TaKKe TNpaBujia oOOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 110 BBIMOJHEHHUIO JTA00OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yYMEHUH IUUIAHUPOBATh H  BBIMOJHATH  XUMHYCCKHMA
IKCIIEPUMEHT (pa3joXeHHe TEepOKCHIa BOAOPOJa B MPHUCYTCTBUU KaTalld3aTropa,
OTIpe/IeTICHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIHHOTO MHIUKATOPA,
BIIUSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOU PEaKIUu, PEaKIMu HOHHOTO
oOMEHa, KavyeCTBEHHBIC pEaKIMu Ha CcyibdaT-, KapOOHAT- W XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHUS, pEIIeHHE HKCIIEPUMEHTAIBHBIX 33ad Mo TemMaM «MeTaisy |
«HeMerannbi») B COOTBETCTBHHY C MPaBHJIaMU TEXHUKH 0€30MaCHOCTH MPH 00palieHuu
C BemecTBAMU U JIA0OPATOPHBIM OOOPYIOBAaHUEM, TMPEACTABISITh PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTA B (DOpMe 3amuCH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIIHA
1 (OpMYJIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

COPMHPOBAHHOCT, ~ YMEHUW  KPUTHYECKH  aHAJIM3UPOBaTh  XUMHUYCCKYIO
uHPOpMAIIMIO, TOJNy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHEeT U ApyTrux);



chOpMHPOBAHHOCTh YMEHUM coOII01aTh npaBuiia AKOJIOTHYECKHU
11€7I€CO00Pa3HOTO MOBEACHHS B OBITY M TPYJIOBOM JESITEIBHOCTH B IEISAX COXPAHCHUS
CBOETO 3/I0POBbS UM OKpYXKaloIled MPUPOTHOM Cpenbl, OCO3HaBaTh OMACHOCTh
BO3JICHCTBHUSI Ha >KMBBICE OPTaHU3MBI OIpPENCIEHHBIX BEIIECTB, IMOHUMAs CMBICI
nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl YMEHBIIEHUS U MPEA0TBPAIICHHUS
WX BPEIHOTO BO3/ICHCTBHSI HA OPTAaHU3M YEJIOBEKa,;

JUIsT  OOyYaloImUXCs C OTPAaHWYECHHBIMH BO3MOXXHOCTSMH 3JI0POBBSI: yYMEHHE
NPUMEHATH 3HaHWS OO0 OCHOBHBIX JIOCTYIMHBIX METOJaX TIO3HAHMS BEIIECTB W
XUMHYECKUX SIBJICHUIA;
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