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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanust pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (heaepalibHON 00pa3oBaTeNbHON MPOrpPaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), mpexacraBicHHBIX B DenepalbHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crannapre COO, ¢ yuérom Konnenumu npemnopaBaHusi yaeOHOTO mpeaMeTa
«XuMus» B 0Opa3zoBareibHbIX oOpraHuzanusax Poccuiickoit ®denepanuu, peanu3yromLux
OCHOBHBIE 00pa30BaTENbHBIE IMPOTPAMMBI, H OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @enepanun Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3pabOoTKe MpOrpamMMbl IO XHMHH, K ONpPENENCHUI0 00Imei
cTpaTeruvl 0OydeHHsI, BOCIIUTAHHS U PAa3BUTHUS OOYyUYAIOUIMXCS CPENCTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3anMOOOYCIIOBICHHOCTH IIeNiel, coJepXaHus, pe3yabTaToB OOYy4YeHHsS H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTenbHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONIMNM JTAllOM pPEANN3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIMUX IEJIOCTHON CHUCTEME XHMHYECKOTO OOpa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NPHPOJIbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO0 U
IpUpOJHON cpene. Peanusyerca xuMmuyeckoe o0pazoBaHue 00YJaIOLIUNXCS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COACp)KaHHe W TOCTPOEHHUE
KOTOPOI'O OIpeleNeHbl B IMpOorpaMMe IO XUMHUHU € Y4ETOM CHELU(PUKM HAyKd XUMUH, €&
3HA4YeHUs B IO3HAHUM MPHUPOJIbI U B MATEPUAIbHOM )KM3HU OOLIECTBA, a TAKXKE ¢ yUETOM OOLIMX
Lesied M NPUHLUIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHEro oOIIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0coOylo pojib B COBPEMEHHOMN
LIUBUWIN3ALUMY, B CO3JJaHMM HOBOM 0a3bl MaTepualbHOW KyiabTypbl. OHa BHOCHUT CBOH BKJIaja B
(opMupoBaHHE PALIIOHAIIBEHOIO HAYYHOTO MBILUIEHHS, B CO3JJaHUE LI€JI0CTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe POPMUPYETCS B XUMHHU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBA OKPYXKAIOLIEr0 MHUpA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJEHCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMHs cCTaia
HEOTHEMJIEMON YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIEHIHOTO TpyAa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa cO3MJaTelbHas, KaKk Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha PELIeHHE INI0OaNbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJIOBeUeCTBa — CBIPbEBOM, SHEPreTHMYECKOM, MUIIEBON, 3KOJIOTMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMH CpeIHEero oOIiiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIil ypOBEHb U3Y4YEHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
NPOJOJDKEHHU 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolMMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHudecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHUsI KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUH 10 HEOPraHWIECKOW XUMUH (C BKIIOUCHHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @opMUpOBaHUE JAHHOW CHCTEMBbl 3HAHUI
MpU U3YYCHUM TMpeaMeTa o00ecleuynBaeT BO3MOXKHOCTb PAaCCMOTPEHHS BCET0 MHOT000Opa3us
BEIIECTB HA OCHOBE OOIIUX MMOHATHM, 3aKOHOB ¥ TEOPUIA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u Heopranmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO TMOJX0J[a K U3YYCHHUIO
y4eOHOTO Marepualia M OOYCIIOBIICHA HMCTOPUYCCKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
OTIPENIETEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUU BeEIIeCTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCHMUECKOW TEOPUU CTPOCHHS OPraHWYECKUX COCIWHEHHH, a
TaKke HA YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUN O CTPOSCHUU BEIIECTB.
Cenennsi 00 M3ydaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJAOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJydaroT
pazBuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHHUs TEPBOHAYATLHBIC
MIPEACTABICHUS O XUMHUYECKOHN CBSI3H, KJIaCCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHus» 0a30BOTO YPOBHS paccMaTpHUBACTCS
W3y4YeHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHYECKUN MaTepual |
(hakToNOrMuecKre CBEICHHS O BELIECTBAX W XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XUMHs» OOydJarolUMCsl MPEAOCTaBISAETCSI BOZMOXKHOCTh OCO3HATh
3HaYEHUE MEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKMX W METOJOJOTMUYECKUX TO3HIIHMA,
IyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, X COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAKKE 0 XMMUYECKUX PEaKUUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 wum 11 KiaccoB 3iieMeHTaMHM  COJACPKAHUS, HMEIOUIUMHU
KYJIbTYPOJOTHYECKHI M TNPUKIAAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMH, pPAacKpbIBalOT €€ pojb B II03HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K IpOIECCy
TBOpUYECTBA B 00JACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIMBATh HH(POPMAIUIO U MPUMEHATH €€ Ui MOMOJIHEHUS 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B mernoM coaepxanue
yueOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMUPOBAHHE Y
oOyyaronxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (HIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaabHOE €MHCTBO HEOPTaHWUYECKOTO M OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, TO3HABAEMOCTh MIPUPOIHBIX SABJICHHUIN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTeprasoB.

B murane perneHus 3amad BOCIUTAHHS, PAa3BUTHS W COIUAIM3ANNHU  OOYJArOIINXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHHE YHHBEPCATbHBIX YUEOHBIX IEHCTBHM, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: PEIICHUS Ipo0OieM, IOUCKa, aHalu3a u



o0paboTkn wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKOH U
MCCIIEI0BATENLCKOM eI TeNbHOCTH, 3aHIMAIOLICH BaYKHOE MECTO B TIO3HAHUH XUMUHU.

B mpaxTuke npenoaaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, TaK U
Ha ypOBHE cpemHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTepUCTUKH IIeNIel W3ydeHHsl NpeIAMeTa HalpaBlIeHHEM IEPBOCTEICHHOW 3HAYMMOCTHU
TPaIUIMOHHO Tpu3HaéTcs (HOPMUPOBAHHE OCHOB XMMHUYECKOM HayKu Kak o00iactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUYECKOW JIEATEIHbHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOJMYECKON TOYKH 3pEHUS TaKOW TMOAXOM K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU IEISIMH M3Y4YEeHHUs MpeaMmera «XHuMus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAaHHE CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaXKHEWINEH COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC TTOHSATHS,
(byHaMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYITHOCTH JIOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PAa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs YMEHUH OPUEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MPUPOJIE, B IPAKTUICCKOHN H
MOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CIOCOOOB JESATENBbHOCTH, CBA3aHHBIX C HAOMIOJECHUEM H
OOBSICHECHHMEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOJIOJIEHHEM TMpaBmwil 0e30MacHOro
oOpalieHus ¢ BeeCTBaAMH.

Hapsiny c atuMm, coaepkarenbHas XapakTepuUCTUKa Lelei U 3aJa4d U3ydyeHus mpeaMmera B
MporpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHCTeMe cpeaHero oomiero ooOpaszoBanus. CerofHss B MNpENoJaBaHUU XUMHUHU B OoJbleit
CTENeHH OTAAETCS MPEANOoYTEeHUE MPAKTUUYECKOW KOMIIOHEHTE CcoJiepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeIbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBLHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHUSIMH aKTHUBHOTO TOJYYEHHUs 3HAHUI M MPUMEHEHUS UX B pealbHON KU3HU JJISl pPelIeHUs
MPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTUM mpH M3yd4eHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAueHUE
MPHOOPETAIOT TaKue 1IeNIK U 3a7a4H, KakK:

ajanrtanus  OoOydJaloIUMXcsi K  yCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
(dbopMUpOBaHHE MHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSATEIILHOMY NPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

¢dopmupoBaHue y OOYYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHILUH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE JUISl PA3JIMUYHBIX BUJIOB JIESITEIBHOCTH: PELIeHUs MpoOiem,
MOMCKA, aHaluW3a M 00paboTKUM HHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JeATeNbHOCTH, KOTOpasi 3aHMMAaeT BAa)KHOE MECTO B TMO3HAHUM XHMHUH, a TAKXKe Ui OLEHKH C
MO3UIIMHA SKOJIOTHYECKOI 6€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPraHU3M YeJIoBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyyaromuxcs: CrnoCOOHOCTH CaMOCTOSITENBHO MPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOJIBb30BaTh COBPEMEHHBIE MH(OPMAIIHOHHBIE



TEXHOJIOTUH JUIS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(bopMupoBaHHE U Pa3BUTHE y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOT'O MBIIIJICHHUS,
HaOII01aTeIFHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, IPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKON HaIpaBJIE€HHOCTU
XAMUHU, €€ BaXHOW pOJM B  pEHICHWH T[JIOOATBHBIX TMPOOIEeM  parMOHAIBHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHUSI K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKKEC HpI/I06p€T€HI/I$[ OIIbITa MCIIOJIB30BAHUS MOJTYUYCHHBIX 3HAHUU AJId TPpUHATHA
I'paMOTHBIX pCHIeHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueGHOM miane cpemHero oOrmiero oOpa3oBaHus mpeaMer «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0nact «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4nciio 4acoB, OTBEACHHBIX I M3YYECHUs XHMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTrudeckne 0CHOBbI OPraHUYECKOH XUMHU

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B IOJIYUCHUU
HOBBIX BEIIECTB U MaTepUaIoB. TeopHs CTpoeHus OpraHndeckux coennHennii A. M. byrneposa,
e€ ocHOBHBIC mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeHIecTB. ['OMosorusi,
n3oMepusi. XUMHYECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[IpenacraBnenne o  kjmaccupuUKAIMK  OpraHMyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COEAMHEHUW (cUCTeMaTHdecKas)) Y TpPUBHAIbHBICE HA3BaHUS BaKHEHIINX
MPEACTaBUTENECH KIAaCCOB OPTaHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOABl M3YUYCHHsI BEIIECTB U WX MPEBPAIICHUI: O3HAKOMJICHHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuajaMd Ha MX OCHOBE, MOJICTUPOBAHHE MOJEKYII
OpPraHWYECKUX BEIIECTB, HAOMIONEHWE W OMHCaHWE JIEMOHCTPAIIMOHHBIX OTBITOB  TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIECTB NMPU HArpeBaHWM (IUIaBJIeHHEe, OOYTIMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHI psi. MeTaH W 3TaH — OpoCTEHIIne
MPE/ICTAaBUTENIN aJKaHOB: (pU3MuecKkue W XUMHYECKHE CBOMCTBA (peaklUHUH 3aMelleHUus |
TOpeHUs ), HaX0XK/I€HUE B IPUPO/IE, TOTYyUeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI Psif. DTUICH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJIKEHOB: (U3MUecKue M XUMHYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, TUIPATALlMN, OKHCIECHUS U MOJIMMEPHU3aLliN), TOJIyYeHUE U IIPUMEHEHHUE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psal. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb AIKUHOB: COCTaB, CTPOEHHUE, (PU3HUECKHEe U XUMUYECKIE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTYyISHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE M TpPUMEHEHHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuyeckas CBsA3b MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHbIil ra3 U MoOmyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEeperoHka, KpPeKUHT
(TepMuYeckuii, KaTadTuTHUECKUi), muponu3. [IpoaykTel nmepepaboTku He(TH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepaboTKu.

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHUsI BEIIECTB U UX NMPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3iiaMu miIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedp1be» u «Yronb», MoaenupoBaHme
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJHBIX, MPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJTYyYeHHUE 3TUIICHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOTHBIX BEUIECTB WM POJYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIE OMHOATOMHBIE CHUPTH. METaHON W ATAHOJ: CTpPOCHHE, (U3NYECKUE U
XAMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJAOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHbIe CBA3M MEXIy MOJIEKyJIaMH CIUPTOB. JlefiCTBHE MeTaHOIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XAMUYECKHE CBOMCTBA (B3aUMO/ICHCTBHE CO IIETOYHBIMHI METAJIIAMH, KAYeCTBEHHAsI PeaKlns Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHuWe riaulepuHa |
STHIICHTJTUKOJISL.

@eHoNI: CTpOSHHE MOJIEKYbl, (HU3UYECKHE M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunbl U Kemowvi. DopManmpIeTHI, aneTaNbACTU: CTPOCHHE, (U3NUECKHE |
XAMUYECKHE CBOWMCTBAa (pEaklMU OKHCICHHWS W BOCCTAHOBJICHHS, KadeCTBEHHBIE PEAKIUH),
MOJTydeHUE ¥ IPUMEHEHUE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KUCIIOT, PEeaKIus
sTepuduKanum), MoyiydeHue u npuMmeHeHue. CreapuHOBasi M OJEHMHOBas KHUCIOTHI Kak
MPEICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTaB, KiaccupUKalus yrieBoa0B (MOHO-, TU- U Moiucaxapuibl). [ roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3amMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TIIFOKO3bI), HAXOXJICHHE B TMPHPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nesmonosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaia U HEeJUTIOI03bI.
duznyeckue U XUMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHsI C HOJIOM).

DKCIepUMEHTANIbHBIE METOJbl W3YYCHHs BEIIECTB M MX MPEBpAIICHUIi: MPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHojda okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammMojelicTBue rTiunepuHa ¢ ruapokcuaom memu(ll)), ampaermmoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE TMPAKTUUECKONW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneie 3anaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Macchl, 00BEMa, KOIWYEeCTBa
HCXOJHOTO BEIIeCTBA WM NPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHnuecKue CoeMHEHMS.

AMUHOKUCIOTBI Kak amQOoTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHMMHMUECKHE CBOWCTBA OEIKOB: TUAPOJIM3, JEHATypaius,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YUEHHs BEIIECTB M MX NPEBpALCHUIA: HAONIOJCHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHN S

OCHOBHbBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpHU3aLH, CpeAHsisi MoyieKyispHas wmacca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aLUsl U MOJIUKOHICHCALINS.

DKclepuMEHTAIbHbIE METO/bl M3YYEHHUs BEIIECTB M UX MPEBPALLEHUIN: 03HAKOMIICHHE C
oOpa31amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydyeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHUWE KaK OOMIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO -HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SIBJICHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHUHTEe3, KiaccupuKauus, TMEepUOJUYHOCTh, HAONIO/eHNe, HW3MepEHue,
AKCIEPUMEHT, MOJIETUPOBAHHE.

®duznka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUYECKUIN YPOBEHbD,
BEIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BeIlecTBa, (PU3NUECKHE BEIMYMHBI U €AMHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: mUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPEACTBRA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XuMUYecKuil dneMeHT. AToMm. Sapo aroma, WH30TOMBL. DIEKTPOHHAs O00OJOUKa.
DHepreTHyeckre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOEHHOCTH
pacmpesenieHus: 3JeKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema XxuMmMuueckux osnemeHtoB /[l WM.
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
anemenToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEM CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XMMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyINaM U nepuojiaM. 3HaueHHEe MePUOANUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHUYECKOW CBsI3U (KOBAJICHTHAs
HEMoJIApHasl U TOJSpHAasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOMN



XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). Bogopoanas cBs3s. BaneHTHOCTD.
DneKTpoOoTpULATENbHOCTb. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTb CBONCTBA BELIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatue o qucnepcHsIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B pacTBOpE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BelleCcTB. ['eHeTnYecKkas CBs3b HEOPraHWYECKHUX BEIECTB, IIPUHAUICKANUX K pPa3IudHbIM
KJIacCaM.

Xumunueckass peakuus. Krnaccuduxanuss XMMHUYECKHX pPEaKIMM B HEOPraHUYECKOW u
OpraHMYeCcKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IIPEBPAIICHUS
SHEPTUH NPU XUMHUYECKUX PEAKIMIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTHMble pEaKIMHU.
Xumuueckoe paBHoBecwe. DakTopbl, BIMSIOINE HAa COCTOSHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnexrponuTtnueckas auccouuanus. CunbHble W cialble A1eKTposinThl. Cpeaa BOJIHBIX
PacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAs, €TI0 YHASL.

OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH.

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHHUs BEIIECTB M HMX MPEBpALICHUN: JEMOHCTPALMS
tabmun «llepromnueckas cuctema xumudeckux siaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJenell KPUCTAIUIMYECKUX pelETOK, HAOMIOJeHHe M ONHCaHWEe JEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (pa3jiokKeHHe IMEepOKCHAa BOJOpOJa B MPUCYTCTBUU KaTalu3aropa,
OIpENIETICHUE CPelbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUYECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEaKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIB30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonoxenue HemerasmioB B llepuoanueckoid cucreMe XMMHUYECKHX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aTomMoB. Dusnueckue CBONCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBAa BaKHEWIIMX HEMETa/IOB (TaJIOTEHOB, cepbl, a3otTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOICOACPKALINX KHUCIOT, BOJOPOIHBIX
COEIMHEHUH).

IIpuMeHeHre Ba)KHENIIUX HEMETAIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue meramuios B Ilepuoguyeckoil cucteMe XMMUYECKUX 2JEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOECHMS UIEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. OOuue
¢u3nueckue cBoiicTBa MeTayuloB. CIUlaBbl METAIIOB. DIEKTPOXUMHUUYECKUI psAJ HANpsDKEHUH
METaJIOB.

XVUMUYECKHUE CBONCTBA BaXHEHIIUX METAJUIOB (HATPWid, Kaluid, KalblUd, MarHui,
QIIOMUHMM, IUHK, XPOM, KEJI€30, MENIb) U UX COCTUHEHU.

OO11re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHe MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX [PEBPALLEHUI: H3Y4YECHHE
KOJUIEKIIMH «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEUICHHWE 3KCIEePHUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JaOOPAaTOPHBIX  OTBITOB
(B3auMOI€iCTBHE THUIAPOKCHIA ATIOMUHMS C PACTBOPAMH KHCJIOT M IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwin 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMuA 4 KU3Hb

Ponp xumuu B 00ecriedueHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BUTUU MeAuIuHbL. [loHATHE O HAyYHBIX METOJaxX IMO3HAHUS BEHIECTB M XUMUYECKUX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
Ba)KHEWIIINX BEIIECTB.

UenoBek B Mupe BEIIECTB W MaTEPUAIOB: BAXKHEHIIME CTPOUTEIIbHBIE MaTepHAbI,
KOHCTPYKITMOHHBIE MaTepHalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepHallbl IS SJICKTPOHHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC YI0OPECHHS.

XuUMHST W 3I0pOBBhE YEIIOBEKA: IMpaBHWJIa HMCIOJB30BAHUS JICKAPCTBEHHBIX MPEMapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBS3EH NMPH U3yYeHUH OOIIel W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHMH, SBISIOMUXCS CUCTEMHBIMU I OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4YHbIH (HaKT, THUIIOTEe3a, 3aKOH, TEOpHs,
aHaln3,  CHHTE3,  KilaccUHuKanus,  MEePUOAUYHOCTb,  HAOJIIOACHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepusi, SHEPrus, macca, aroM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIleCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, TOpHbIE TOPO/IbI, MOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJbCKOXO35CTBEHHOE IIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKHX
MpenapaTroB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaT€pUajoB, 3JIEKTPOHHASI MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMLI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4arOIIMMUCS
IIporpaMM cpenHero olmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CUCTEMHO-AESTEILHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUNA 0a30BON HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AEATEIHbHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJIM4YME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYphl M CIOCOOHOCTM CTaBUTh LEIH U
CTPOMTH )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTcd B E€IUHCTBE
yu4eOHOM M BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMHM M HJEaJaMH POCCUICKOro
IPaXJaHCKOro OOlIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMHU U HpPaBUIaMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOIO CTAHOBJIEHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4aloluxcs [0 pean3aluu
IIPUHATBIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apT'yMEHThI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAyYHOMY HACIEAUIO0 OTE€YECTBEHHOMU
XUMUHY;

YBaKEHHsI K IpoIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh pe3yJbTaT JIUTEIbHBIX HaOII0ACHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;



WHTEpeca ¥ IMO3HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIOIIEM aHaIHn3e
nH(OPMAIIUY O MEPEIOBBIX JOCTHKCHHSIX COBPEMEHHOW OTCUSCTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIKOB;

4) popMHpOBaHMS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTEM 310poBOro M Oe3omacHoro oOpas3a XU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEJIHEBHOU
KU3HU U B TPYJIOBOH JICATSIIHHOCTH;

MMOHMUMAHKS [EHHOCTH TIPaBWJI HWHIAWBHIAYAJILHOTO M KOJUICKTUBHOTO O€301acHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKON JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTH€ B pEUICHUM NPAKTHYECKUX 3a7ad COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTtaM TPYIOBOH IeATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccuu M peanu3auud COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00AIBHOTO XapakTepa SKOJOTHYECKUX MPOOeM, BIMSHUSI 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIONB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCAIINX BPEI OKpYXKAIOUIeH MPUPOIHOU cpene,
YMEHHs POTHO3UPOBATH HEOIArONPUSTHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUs PAa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYIbTYphI, OIBITA
JESITENFHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHWU IPUPOAHBIX 3aKOHOMEPHOCTEM U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJICHHOCTH U BaXHOM pPOJIM B CO3/1aHUU HOBOW 0a3bl MaTepualbHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
SHEPreTUYECKOM, THIIEBOH W HKOJOTHYECKON Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
o0ecTieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(OPTHON KU3HU KAXKAOTO YieHa
o0l11ecTBa;

€CTECTBEHHO-HAyYHONH TpPAaMOTHOCTH: TIIOHUMAaHHUS CYIIHOCTH METOJOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a M OOBACHEHUS SIBICHUHM OKPYXAIOUIETO0 MUpa U NMPOUCXOAAIIMX B HEM H3MEHEHU,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHbBIX (DAKTOB U MMEIONINXCS JAHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JUTSl pelIeHus] TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa3oBaHHI0 M caMOOOpa3oBaHHIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C JKU3HECHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3IuvHbIX cdepax mnpodeccnoHambHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUILUIMHAPHBIE
(MexTpeMeTHBIE) OOIIeHAayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJTOCTHOCTh HAYyYHON KapTUHBI MUpPa
U crienupuKy METOJIOB MO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTRO,
SHEprusi, SBJCHHUE, MPOIECC, CUCTeMa, HAyYHbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JeHCTBHS (mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (PYHKIUOHAIBHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CHOCOOHOCTh ~ OOYYAlOIIMXCS  KCIOJB30BaTh  OCBOEHHBIE  MEXIUCUUIUTMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble YydeOHBIE IEHCTBHS B TMO3HABATENbHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKAlOT OBIAJACHHUE YHUBEPCANBHBIMH YYEOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh W aAKTYyaJdU3UpPOBAaTh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeNeNsaTh LeNu JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX JOCTHKECHHUS,
COOTHOCHUTDL PC3YJIbTAThI ACATCIBbHOCTU C TOCTABJICHHBIMU LCIIAMU,



WCIOJBb30BaTh NMPU OCBOCHHM 3HAHMNA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHUS 51 00bSICHEHHUS OTJACNIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH VI KIIaCCU(DMKALMY BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIIECJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOHTH JIOTUYECKHE pACCY)KICHHsS (MHIYKTUBHBIC, MICAyKTUBHBIC, II0 AaHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUAX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IPOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPe0OpPa30BBIBATH MOJICITLHBIE PEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XHMHUYECKOW peaknuu — TPU pPEHICHHd YYeOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh Ha3BaHHbIE MOJEIBHHBIE MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaeMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBaMHU METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMynmHpoBaTh TEMW W 3aJaud  HCCICIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTUPOBAHHBIE BOTIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IUJIAHUPOBAHUS M TIPOBENEHHS YICHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOMATh 332 XOJOM ITPOIECCa, CAaMOCTOSITEIBHO
NPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh OOOOMICHWS W BBIBOABI OTHOCHTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOAETaHHON
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCIICIOBATEIBCKOM M TPOCKTHON NEATEILHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIIFHOMY IOHCKY METOJIOB PEIICHHS
MPaKTHYECKUX 3371a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX HH(opManuu (HAy4HO-TIOMYJISIpHAS
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CIpaBouyHble Mocolus, pecypcel MHTepHera),
aHAIM3UPOBATh HHQPOPMAIMIO pPA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHMBATH €€ JI0CTOBEPHOCTh U HETIPOTHBOPEUUBOCTD;

(bopMyIHpOBaTh 3alpoChl M NPUMEHATH Pa3UYHbIE METOIBI IpU TIOMCKE M OTOOpe
uHpOpPMaIHMK, HEOOXO MO IS BBIIOJIHEHHST YUSOHBIX 331a4 ONPEICIEHHOTO TUIIA;

NpUOOPETaTh OMBIT MCIOJIB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMANIbHYIO (POpPMY MpeacTaBieHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa INpU paboTe € XHUMUYECKOH
uHpopManuei: NPUMEHATh MeXNpeAMeTHble ((U3ndYeckue M MaTeMaTHYeCKUe) 3HAKU H
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY 0OCYXJAaeMOM TeMbl B X0/1€ AUAJIOTa W/WIN AUCKYCCHUH,
BBICKa3bIBaTh HUJAEU, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEILHO BBITOJTHEHUS
NPEUI0KEHHOHN 3a71auH;



BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yJabTaTaM IMPOBEAEHHBIX
WCCIICIOBAHUH ITyTEM COTJIACOBAHHUSI MMO3UIIMIA B X0J1€ OOCY)KJICHUS 1 OOMEHAa MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOIO IMO3HABATENIbHYIO JIESATEIBHOCTD,
omnpenenss €€ Leau U 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ AEUCTBUM IPHU BBIIOJHEHUH Y4E€OHBIX M HCCIIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJy4YeHHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIIbHOCTM Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHndecKkas XUMHUsD OTPaAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XUMHUMU B TO3HAHWUU SIBICHUM HpHUpOnbI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MPaKTUYEeCKUX 3a7ad M DKOJOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJia, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpaiméHHasi), MOJib, MOJIApHAs Macca, MOJISIpHBIH O00BEM, YIIEpOIHBIA  CKeJNeT,
(GyHKIMOHATBHAS TPYIIA, pajuKal, H30MepHus, M30MEpbl, TOMOJIOTHUYECKUN pPsid, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYeCKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3IK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS, JIeXKAlllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOJIOTHUECKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIEeCTB B OBITY
Y MPAKTUYECKOU IEATENBHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOILME MOHITHS IIPU ONTMCAHUN COCTaBa, CTPOCHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpPMUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY IJISi COCTaBICHHS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYT OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XMMHMUYECKUX PEAKUUN, U3rOTABIMBATH MOJEIH MOJIEKY] OPraHMYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPTraHUYEeCKUX
BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OMNpeAenEéHHOMY Kiaccy/Tpymie COeAUHEHUN
(yrneBoAopoibl, KHCIOPOJ M  a30TCOACpXAIIUEe COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC



COCIMHEHUS), JaBaTh UM Ha3BaHMsA MO cuctemarndyeckoil Homenknarype (IUPAC), a taxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHUX BEILIECTB (ITUIIEH, MPOIMIIEH,
alleTWICH, STHJICHIJHMKOJb, TIHLUEPUH, (EeHOd, (GopManbAeruj, ameTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEApPUHOBAsE KUCIIOTA, TIIIOK03a, (pPYyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACISATh BHJIBI XUMHUYECKOW CBS3HM B OPraHHMYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOXECHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByrnepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

cOpMUPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTPOECHHME, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENEH Pa3IMUHbIX KJIAaCCOB OPraHUUECKUX BEIIECTB
(meTaH, 9TaH, ASTWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunOyramaueHn-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJICHTJIUKOJb, IVIMLEPUH, (EHOJI, alleTalbJerul, MypaBblUHasl U YKCyCHas
KHUCTIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
FeHETUYECKYIO CBSI3b MEXKJIYy HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMUYECKHX PEaKIUi C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOJHOIO CHIPhS
(HeTb, MPUPOMAHBIA Ta3, Yrojp), CHOCOOBI HUX MEpPepadOTKU U MPAKTUYECKOE MpUMEHEHHE
MPOJAYKTOB MepepabOTKH;

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAMUTH BBIYUCICHHUS IO XUMHUYECKHUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOIHOIO BELIECTBA WM HPOAYKTA PEAKIMU MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHUSA, MCIOJIb3YEMbIX B XHMMHUU IIpU U3YYEHUU BELIECTB U XUMHUYECKUX SBJICHHUH
(HabiroeHue, M3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX dKU3HEHHbBIX CUTYALUAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUH cOOIIONATh MpPaBUJIa MOJIb30BAHUSA XUMHUYECKON MOCYNOH U
1a00paTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MpaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHns OpraHMYeCKUX BEIEeCTB IPU HarpeBaHUH, MOJTY4YEHUE 3TUIICHA U U3YUEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABUIIAMHU TEXHMKH O€30MaCHOCTH
pyu oOpallleHuH C BElleCTBaMHU U J1a0opaTOpHBIM 00OpYIOBaHHEM, MPEJICTABIATh PE3YJIbTaThl
XMMUYECKOTO SKCHEpUMEHTa B (hopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIMX peaKLUi u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XMMUYECKYI HH(OPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, HTepHeT U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBHA HKOJOTHYECKU LEIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH [EATENBbHOCTH B LENAX COXPAHEHHUS CBOEro 370pOBbs M
OKpY’KaIolllel MPUPOIHOM cpezbl, 0CO3HABaTh ONACHOCTb BO3ACHCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEACIEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMass cmblca nokaszarens IIJAK, moscusate Ha
IIpUMEpax CIOCOObl YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPEIHOI'O BO3JEHCTBUS HAa OpPraHU3M
YeJI0BEKA;



Il OOY4YaloIIMXCsl ¢ OrpAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CHENbIX M CAa0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIIOJIb30BAaTh pPENbe(HO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HeOpraHuyeckas XUMHS»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNH: O XWMHUYECKOW COCTaBIIAIOMIEH €CTECTBEHHO-
Hay4dHOW KapTUHBI MHUpPA, POJM XUMHH B TO3HAHUM SIBJICHUN NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIMOHAIHLHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
pelieHus: TMPaKTUYECKUX 3a]ad M HDKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHCTEMOW XHMHWYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOMOJAraroIIne
MOHATHSA (XMMHUYECKHI 3JICMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHBb
OKHCJICHWs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAJUINYeCcKas, BOJOPOJHAs),
KpUCTaJUTMYECKasi  pemeéTka, THUIBI XAMHYECKHX  PEaKIUid, pacTBOpP, AJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOM  peaklMH, XUMHYECKOE paBHOBECHE); TEOPUM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH J[. M. MenneneeBa, 3akoH
COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U TMPEBPAIlCHUs SHEPTrUu MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHHU, MHUPOBO33PEHUECKHE 3HAHUA,
JeXallue B OCHOBE IMOHUMAHMS MPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUIA,
(akTosoruuecKrue CBEICHHUs O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30M1aCHOM HCIIOIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NESATEILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHH, yCTaHABIMBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU ONUCAHUU HEOPraHMYECKUX
BEIECTB M UX MPEBpaIllCHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY JJISi COCTaBICHHS
dbopMyn BelIIeCTB M YpaBHEHUH XHMUYECKUX PEAKIUi, CHUCTEMaTHYECKYl0 HOMEHKIATYpPYy
(IJUPAC) u TpuBHaIbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKHX BEHICCTB (YrapHbld Tas,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECTh, HeraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT H
Jpyrue);

chOpMUPOBAHHOCTh YMEHUI OMPEeNsATh BaICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHIX
AIIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HOHHA,
MeTaJTn4yecKasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIUIMUECKON PEImIETKU KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJsSpHAs, WOHHAs, METalIM4ecKas), XapakTep cpeibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUII;

chOpMUPOBAHHOCTh YMEHHH YCTaHABIMUBATH MPUHAATIC)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeNEHHOMY KIacCy/TpyIIe CoeTuHEeHUH (MPOCThIe BEIIeCTBa — METAIUIBI U
HEMETaJLJIbl, OKCUJIbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKLIUH;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cuctemMbl XuMU4YECKUX 1eMeHToB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTAINY, «IHEPreTUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBONCTB XHMHYECKHX JJIEMEHTOB M HUX
COEMHEHUH MO nepuojaM M rpynnam llepuoanyeckoil cuctemMbpl XuMHYECKUX 3aeMeHToB 1. U.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh (OMHUCHIBATH) OOIMIME XHUMHUYECKHE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJy HEOPraHMYECKHMHU BEIIECTBaMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy U COCTaBy pearupyrolluX BELIEeCTB, TEIIOBOMY 3(QQeKTy peakiuu,
M3MEHEHHUIO CTENEHEe OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKlny, y4aCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS PEaKUi pa3IU4HbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUs peakUuil MOHHOIO OOMEHa, YYUThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaxkuu UAYT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIHMH, MOATBEPKAAIONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HaBaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHPOBAHHOCTb YMEHHHM PACKPBIBATH CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKumii MOCPEICTBOM COCTABJICHH JIEKTPOHHOTO OaaHca 3TUX PEaKLUi;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakluu OT
pasnuyHbIX (PAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOT'O MOJY4YE€HUsI CEPHOM KHUCIOThI, aMMMaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMMX HAyYHBIX NPUHLIMIIAX U IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTE YMEHMH MPOBOAUTH BBIYMCIEHUS C HCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B IPU XUMHUYECKHUX
peakuusx, Macchl BellecTBa WiIM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WK 00bEMY OJITHOTO M3 YYaCTBYIOLIUX B pEaKkIMM BEIIECTB, TEIUIOBOro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IMpaBUia MOJIb30BAHUS XMUMUYECKON MOCYI0N U
1a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKe MpaBHiia OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO TJa00PAaTOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pasnoxeHHe TNeEpoKCHJAa BOJOPOJAa B MNPHUCYTCTBUM KaTajlu3aropa, OIpeleNieHHe Cpejbl
pPacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUH, peakIMd HOHHOIO OOMEHa, KaueCTBEHHbIC PEaKIMU Ha
cynb(dar-, kapboHaT- U XJIOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, pEIIeHHE AKCIEPUMEHTAIbHBIX
3amau no temMaM «Metamsl» u «Hemeramib») B COOTBETCTBMM C IpaBUIaMHM TEXHUKH
0€301MacHOCTH NpH 0OpaIlleHNH ¢ BELIECTBAMU U JJAOOPAaTOPHBIM 000PYA0BaHUEM, MTPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyJIMPOBATH BHIBOIbI HA OCHOBE ATHUX PE3yIbTaTOB;



c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3MPOBATH XUMUYECKYIO0 HH(MOpPMAIHIO,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpPEICTBa MAaccOBOM KOMMYHHKauuu, WHTepHET u
JPYTUX);

chOpPMHUPOBAHHOCTh YMCHHI COONIOAATh MpaBWJIa JKOJOTHYECKH IIEIecO00pa3HOro
MOBEJICHUsI B OBITYy M TPYIOBOH [EATENHPHOCTH B LENAX COXPAHEHHUS CBOErO 370POBbS M
OKpYKAroIlel MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBHS Ha KHBBIE OPTaHU3MbI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMasi cMbica mokasatens [1JK, mosicHsaTh Ha mpumepax crocoObl
YMEHBUICHHS U TIPEJIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

JUIs OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBUIAMIMX OOYYaIOUIMXCS: YMEHHE HCIO0JIb30BaTh pelbedHO-
TOYEUHYIO cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.
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