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HOACHUTEJBHASA 3AIINCKA

[lporpamma 1o XUMHUM Ha YpPOBHE cCpeaHero oOuiero oOpa3zoBaHUs
pa3zpabotraHa Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny, TpeboBaHUl K pe3yabTaraM OCBOCHHUS
dbenepanbHOl 00pa30oBaTENbHOM MPOTPaMMbl CPEIHEro OO0IIero 00pa3oBaHMS
(®OIT  COQO), mnpencraBieHHblx B  DegepaqbHOM  roCyJapCTBEHHOM
obpazoBatenpbHOM cragmapre COO, ¢ yuyérom Konuenuuu mnpenogaBaHus
yuyeOHOro mpeamera «XuMHUsS» B 00pa30BaTEeNbHBIX OpraHu3anusx Poccuiickoi
denepaunu, peanu3yoIUX OCHOBHBIE 0OOpa3oBaTelbHblE MPOrpaMMBbl, U
OCHOBHBIX mToJIoxkeHu «CTpaTreruu pa3BUTHS BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuoa 1o 2025 roga» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TNOJXOJIOB K Pa3pabOTKE MPOrpaMMbl MO XUMHUHU, K OINPEAETICHUIO
oOwielt crpaTterud 00y4eHus, BOCHUTAHUS U PA3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nosoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEIEH,
COJIepKaHUsl, PE3yJIbTATOB OOyueHHUS W TPEeOOBaHUM K YPOBHIO MOIATOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, MOJIy4aemMoe BBINYCKHUKaMH
00111e00pa30BaTEeIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CIYKUT 3aBepIIalOUIMM 3TallOM pealu3aluyd  Ha
COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KJIIOUEBBIX LEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHUCTEME XHMHYECKOTrO O00pa3oBaHUS. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOAbI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KYIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3IOpOBbIO W MNpuUpoaHON cpene. Peanusyercs xumuueckoe oOpa3oBaHuUE
00y4Jaromuxcs Ha YpOBHE cpeaHero oOuiero oopa3oBaHusi CpeACTBaAMHU y4eOHOTO
npenMera «XUMUS», COJAEp)KaHWE W TOCTPOEHHUE KOTOPOIro ONpEe/EieHbl B
IporpaMMe MO XMMHUU € Y4E€TOM CHeUM(PUKM HAYKW XUMUHU, €€ 3HAYEHUs B
NO3HAHUU TPUPOJBl U B MaTEPUATIBHON >KM3HU OOILECTBA, a TakXke C Yy4ETOM
o0muMx 1eneil W MNPUHUUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero ooiiero oopazoBanus B Poccuiickoit deaeparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UIPAeT 0COOYyI0 poJib B
COBPEMEHHOM IMBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MarepuasbHON KYJIbTYPBHI.
OnHa BHOCUT CBOI BKJIaJ B (POPMUPOBAHUE PAIMOHATBHOTO HAYYHOTO MBIIICHHUS,
B CO3/IaHUE IIEJIOCTHOTO MPEJCTABICHHUSI 00 OKPYKAIOIIEM MHpE KaK O €AMHCTBE
IpUpPOABl U YEJIOBEKa, KOTopoe (opMupyercs B XMMHUHM Ha OCHOBE MOHHUMAHMS
BEIIECTBEHHOI0 COCTAaBa OKPY)KAIOIIEro MHUPA, OCO3HAHUS B3aHMMOCBS3H MEXKIY

CTPOCHHUEM BCHICCTB, UX CBOIMCTBAMH M BO3MO>KHBIMH 00JIaCTIMH IMPUMCHCHUS.
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TecHO B3aUMOJEUCTBYS C APYIMMHU €CTECTBEHHBIMM HAyKaMH, XMMHs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBHUEM YCIEITHOTO
TpyAa W >KU3HM Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3UJaTeNbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBliecHa Ha pEIICHUE
II00ATBHBIX  MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBON, IKOJIOTHIECKOM 0€30MMaCHOCTH M OXPaHbI 3JJ0POBBSI.

B coorBercTtBUM ¢ OoOmIMMU IENSIMH W TMPUHIUIIAMUA CPEIHETO O0O0IIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHB
U3YUEHHS) OPUECHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO TTOJTOTOBKY
oOydyamuxcs, HEOOXOAUMYI0O UM Ui  BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKH3Hb COLUUYMA, MPOJOJLKEHUS
0o0pa3oBaHus B Pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstoniuMu  npeAMeTa «XUMHs»  SBISIOTCS 0a30BblE KypChl —
«Oprannueckass xumuss» U «OOmas W HeOpraHWYeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHusl KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa
3HAHWM MO0 HEOPTraHUYECKON XMUMUU (C BKIIOUEHUEM 3HAHHWM M3 00IIeld XUMUHU) U
OpPraHn4ecKor XxuMuu. POpMUPOBAHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npenMera Oo0ecrnedYrBaeT BO3MOMKHOCTH PAaCCMOTPEHHsI BCETO MHOT000paszusi
BEIIECTB HA OCHOBE OOIIUX MOHSTHIA, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopMHUpOBaHA B TpOorpaMMme MO XHUMHUU Ha OCHOBE
CHUCTEMHOT0 TIOJX0Jla K M3Y4YeHHMIO Yy4eOHOTO Marepuaisa H OOyClIOBIEHa
UCTOpUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHMM  Ha  ONpPENCIIEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KJIACCHUYECKOM TEOPUM CTPOCHUS OPTAHMYECKHX
COCIMHEHUI, a TakKXe Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
NpelCcTaBIeHul o0 cTpoeHuu BemecTB. CBeneHUss o0 H3ydaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JIO CJIOXKHBIX OHMOJIOTHYECKHU
aKTUBHBIX COEIMHEHUH. B Kypce OpraHMYecKOM XHWMHUU TMOJYy4yarOT Pa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs MEpBOHAYAIbHBIC
MPEJICTABIICHUSI O XUMHUYECKOU CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKOU PEAKIIUH.

[lon HOBBIM yrJiiOM 3peHUs B mpenMere «XuMmus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHus
TEOPETUYECKUNA MaTepual MU (AKTOJOTMUECKHE CBEACHHUS O BEIIECTBAX U
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOYYaIOIIMMCS TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOJUYECKOTO 3aKOHA C OOIIETECOPETUUECKUX M METOJIOJIOTUYECKUX TO3UIUH,



ryoke TOHSATh HMCTOPUYECKOE W3MEHeHHWe QYHKIMA JTOTO 3aKoHa — OT
0000111aro111€e# 10 0OBIACHSIONIEH U TPOTHO3UPYIOIIIEH.

Envnas cucrema 3HaHWN O BaKHEWMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX M MPUMEHEHUHU, a TaKXKE O XUMUYECKUX PEAKIHSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusi JomnoijiHsgercs B Kypcax 10 um 11 kiaccos
DJIIEMEHTaMU COJICP)KAHUSI, WMEIOIIUMH KYJIbTYpOJIOTHYECKUNA W TPHUKIAIHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT IOHMMAHHUIO B3aHUMOCBSI3M XUMHUU C
JIPYTMMH HayKaMU, PacKpbIBAlOT €€ pojb B TMO3HABATEIbHOM M MPAKTUYECKON
JESITEIbHOCTA 4YeNIOBEKa, CHOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K IPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPHIOKEHUN XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX
npoOyiieMax, CBA3aHHBIX C XMUMHUEH, KPUTHUYECKH OCMBICIMBATH HH(POPMAIUIO U
OpPUMEHATh €€ I TIOTOJHEHHWS 3HAaHWUM, pEIIeHUs WHTEJUIEKTYAIbHBIX H
HKCIIEPUMEHTAIBHBIX MCCIIEIOBATENBCKUX 3a7a4. B 1enom conepxanue y4eOHOTO
npenMera  «XWMHS»  JIaHHOTO  YPOBHS ~ M3YyYE€HHUS  OPUEHTHPOBAHO  Ha
dbopmupoBaHue y 00y4aromMXcss MHUPOBO33PEHUYECKONW OCHOBBI ISl TTOHHMMAaHUS
bunocopcknx wuaeh, TaKUX Kak: MaTEpUAIbHOE €IUHCTBO HEOPTAaHUYECKOTO H
OpraHMYecKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEHIECTB HMX COCTAaBOM H
CTpOEHHEM, TI03HABAEMOCTh MPHUPOAHBIX SBICHUNW NYyTEM OKCIEPUMEHTa W
pelIeHUs] TMPOTHBOPEYHM MEXKAYy HOBBIMH (aKTaMM U  TEOPETHUECKUMU
MPEANOCHIIKAMH, OCO3HAHUE POJIM XUMUHU B PEUICHUU DKOJIOTHUYECKUX MpoosieM, a
TaKKe MpoosieM cOepeKeHUsI SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTUN U MaTepHaJIOB.

B nmmane pemieHuss 3ajady  BOCHUTAHUS, Pa3BUTUS M COLUATU3AINU
oOydaImuxcs MNPUHITHIE MPOTpaMMON IO XUMHUMU TOJIXOJbl K OINpeAeseHUIO
CONIEp)KaHMsI M TOCTPOEHHUS TIpeAMeTa MpeayCMaTpuBalOT (OopMUpPOBAHUE
YHUBEPCATBHBIX  y4EOHBIX JCUCTBHM, UMeEIOMUX 0a30Boe 3HAUYCHHE IS
Pa3TUYHBIX BHUJIOB JEATEIBHOCTH: pEIICHWs MpoOJieM, TOUCKa, aHalu3a W
00paboTku uHGOpPMAIIUU, HEOOXOAUMBIX JIJII TPUOOPETEHUSI OTIBITA TIPAKTUUECKOMN
U HCCIEN0BATEIhCKON JIEITETbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUH.

B npaktuke mnpenogaBaHUsi XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus, MpU ONpeIeICHUN
COJIEp)KATEeNIbHOM XapaKTepUCTUKH LieJed HM3Y4YeHUs TMpeaMeTa HampaBIeHUEM
MEPBOCTEIIEHHON 3HAYUMOCTH TPATUIIMOHHO Mpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKOM HAayKW Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTHUYECKOM
JESTEIbHOCTH YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBON KylbTyphl. C
METOJIMYECKON TOYKH 3PEHUS TAKOW MOAXOJ K ONPENCICHUIO IeNel HU3ydeHUs
IpenMeTa sIBJIIETCS BIIOJHE ONPaBIaHHBIM.
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CoryacHO NaHHOW TOYKE 3pPEHHUS TJABHBIMHU IENSMH H3yYEHHUs MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 k1) siBisttOTCS:

e (QopMHPOBAaHME CHCTEMBl XHMHUYCCKMX 3HAHUH KaK  BaKHEHIICH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpPA, B OCHOBE KOTOPOU
JIeKAT KITFOUEBBIE MOHATUS, QYHIAMEHTAIHHBIC 3aKOHBI M TEOPHUH XUMUH,
OCBOCHHE $I3bIKA HAYKH, YCBOCHWE W TOHMMAaHWE CYITHOCTH JOCTYITHBIX
000011eHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIJICHHE C HCTOpHUEH
WX Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XHUMHUYECKUX pPEaKIHi, HEOOXOMUMBIX Ui MPUOOPETEHUS
YMEHH OPHEHTHUPOBATHCS B MHPE BEIIECTB W XUMHYECKUX SIBICHUA,
UMEIOIIUX MECTO B MPUPO/IE, B MPAKTUIECKON U TIOBCETHEBHOMN KU3HM;

e pa3BUTHEC YMEHUI U CIIOCOOOB JCATEIHLHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM  XHMHYECKOTO OJKCIEPUMEHTa, COOIIOJICHUEM  IPaBUI
0e30macHOro 0OpAaIICHHS C BEIIECTBAMH.

Hapsimy ¢ aTuM, comepskarenbHas XapaKTEepUCTHKA IeNel U 3a7ad U3ydeHUs
npenMera B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH
C HOBBIMH TPUOPUTETAMH B CHCTEME CcpeaHero obiero oopa3zoBanus. CerogHs B
NpernoJjaBaHud ~ XUMHUM B OOJbINEH  cTemeHW  OTHAETCs  MPEArnodYTeHUE
MPAKTUYECKON KOMIIOHEHTE COJepKaHUs OOy4eHHsl, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 0011€00pa30BaTeIbHON OpTaHU3AINK, BIIAJICIONIETO HE
HAOOpOM 3HaHUM, a (PYHKIIMOHAILHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHSIMU aKTUBHOTO TIOJIYYCHUS 3HAHWNM W MPUMEHEHUS MX B PEAbHOW >KU3HU
JUTSI pEIICHUS IPAKTUIECKUX 3a7ad.

B cBsi3u ¢ 9TMM TpH HW3Yy4EHHH TIpeaMeTa «XUMHUS» JOMUHUPYIOIIEe
3HaUEHHUE MPUOOPETAIOT TAKKE LIETN U 33791, KaK:

amanrtanus o0yJarmmMxcs K YCIOBUSIM AUHAMUYHO Pa3BUBAIOIIETOCS MHpPA,
dbopMHUpOBaHWE  WHTEUIEKTYaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHHOMY MPHUHITHIO TPAMOTHBIX
pENICHN B KOHKPETHBIX KM3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBanue 'y 0OyYarOIIMXCS  KJIIOYEBBIX HABHIKOB  (KITFOUEBBIX
KOMIIETEHIIM), MMEIONUX YHUBEPCAIbHOE 3HAYCHHE I PAa3IMYHbIX BHUJIOB
JESITENIbHOCTU: PEIIeHus poOsieM, MOUCKa, aHalu3a U 00paboTku MHpopmaIuwy,
HEOOXOJIMMBIX JUIsi TIPUOOPETEHHs] OMBITA JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BXHOEC MECTO B T[IO3HAHUU XUMHUHU, a TakkKe Uil OILEHKU C TO3HIHH
HKOJIOTHYECKOM OE€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEay;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YUYAIOIIMXCS: CIIOCOOHOCTH CaMOCTOSTEIIBHO MPUOOpPETaTh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHH ISl TIOMCKA M aHaIM3a Y4eOHOU U
HAYYHO-TIONMYJISIPHON MHGOPMAIIMN XUMHUECKOTO COEPKaHUs;

dbopMHpOBaHUE U Pa3BUTHE Y OO YHAIOIINXCA aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, Ha0II0IaTEeIhHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOSHHO
HEOOXOJIMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEJACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOOydJalomuxcsi YOeKIEHHOCTM B  T'yMaHUCTHYECKOM
HANPaBIEHHOCTH XUMHH, €€ BAXKHOW POJIM B PEUICHUU TI00ATbHBIX MpoOsieM
PaIMOHAILHOTO MPUPOIONIOIB30BaHMS, TIOTIOJTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS TPUPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOJAMMOCTH OEpEeKHOTO
OTHOIIICHUSI K TPHUPOAEC U CBOEMY 3JI0OPOBBIO, a TaKKe MPUOOPETCHHS OIbITa
WCIOJIb30BAHUS TIOJYYEHHBIX 3HAHWUW ISl TPUHATHS TPAMOTHBIX DEIICHUN B
CUTYallUAX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpemHero oOmero oOpa3oBaHUS MpeAMET «XUMHS»
0a30BOT0 yYpOBHS BXOJHUT B COCTaB MpeaMeTHON obnactn «EcTecTBeHHO-HAYYHBIC
IPEIMETHI.

OOm1ee 9nciio 4acoB, OTBEACHHBIX ISl U3YYCHUSI XUMUHU, HAa 0a30BOM YPOBHE
cpenHero obmiero odpa3oBanus, cocrabiseT: B 10 kimacce — 34 vaca (1 yac B
Hezeno), B 11 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHNMYECKASA XUMUA

Teoperuvyeckue 0CHOBBI OPraHMYeCKON XUMHH

[Ipenmer opraHnyeckor XUMHUM: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAYCHUE B
IIOJIy4EHUM HOBBIX BEIIECTB M MarepUajoB. Teopust CTPOCHHS OPTAHHYECKHUX
coenquHeHuit A. M. byrieposa, €€ ocHOBHbIE MOI0XKeHUS. CTPYKTypHbIE (hOPMYJIbI
OpPraHMYECKUX BelmecTB. ['omonorus, wu3omepuss. XHUMHUYECKAass CBSI3b B
OpPraHNYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuukaluuyu opraHu4eckux BemiecTB. HoMeHknarypa
OpraHMYECKUX COCOUHEHUN (CHUCTEMaTUYecKas) W TPUBUAIbHBIE HA3BAHUS
BAXHEUIIMX IIPEICTABUTENIEN KJIACCOB OPTraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YYEHHsI BEIIECTB M MX IPEBPAILCHUMN:
O3HAaKOMJIEHHME C 00pa3lamMu OpraHMYEeCKHUX BELIECTB M MaTepuajlaMM Ha HUX
OCHOBE, MOJECJIIMPOBAHUE MOJIEKYJl OPraHMYECKUX BEIIECTB, HAOIIOJEHUE W
ONMCaHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILEHUIO0 OPTaHUYECKUX BEILIECTB
Mpu HarpeBaHuu (TU1aBjieHuEe, OO YTIIMBaHUE U TOPEHUE).

Yraesoanopoabl

AJNKaHBI: COCTaB WU CTPOECHHE, TOMOJOTMYECKUH psA. MeraH um sTaH —
OPOCTEHIINE MPEACTABUTENN AJKAHOB: (PU3NYECKHE W XHMHYECKHME CBOWCTBA
(peakuuM 3aMelIEHUsT M TOPEHHUs), HAXOXKJICHUE B MPUPOJE, IOIyYEHUE H
IIPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUIN PsAN. DTUJIEH U MPOIUIEH —
OpOCTEHIINE MPEACTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHYECKHUE CBOWCTBA
(peakuuM TUOPUPOBAHMS, TaJOTEHUPOBAHUS, THUApPATALUU, OKHCIEHUS H
NOJINMEPHU3ALINN ), TOJTYYEHHUE U IPUMEHEHUE.

Ankaguensl: OyragueH-1,3 u MetunOyragueH-1,3: crpoeHue, BakHeWIINE
XUMUYECKUE CBOMCTBA (peakius nonumepusanuu). [lonydueHne CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUI psill. ALlETHIIEH
— MPOCTEUIINKA NPEICTABUTENh AIKUHOB: COCTaB, CTPOCHHE, (DU3UYECKUE H
XMMUYECKUE CBOMCTBA (pEakUMU TMJIPUPOBAHUSA, TAIOTCHUPOBAHUS, TUIpaTalUH,
TOpPEHMUS ), TOTYYEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHHe, (PU3NYECKHE W XMUMHYECKHE CBOWCTBA
(peakuuM rajJoT€HUPOBAaHUS U HUTPOBAHMS), NOJYYEHUE U NMpPUMEHeHue. Tonyon:
cocmae, cmpoeHnue,  usuueckue U  Xumuueckue  ceoucmea  (peaxyuu

caAll0ceHUpOBAHUA U HMI’I’ZPOGGHM}Z), nojiy4eHue u npumeHeHue. TOKCMYHOCTH
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apeHoB. ['eHeTHueckas CBSI3b MEXIY YIJIEBOJOPOJAaMH, MPUHAICKAINIUMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoaHble HWCTOYHUKHU YIJIEBOAOPOAOB. lIpupoaHsiii ra3 W mnONMyTHBIE
HedTsHble ra3pl. HedTes m €€ mpoucxoxnenue. CrnocoObl mepepaboTku HeTH:
MEPErOHKa, KPEKUHT (TepPMHUYECKHH, KaTaluTHUecKuil), mupoius. [IpoayKTsl
nepepaboTku HedTH, UX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOJIYKTHI €ro nepepadOTKU.

OKCHEPUMEHTANIbHBIE METOAbl HM3YYEHHUs BEIIECTB M HX MPEBPAILICHUIL:
O3HAKOMJIEHHE C O0OpasllaMu IJJaCTMAacC, Kay4yKOB U PE3UHBI, KOJUICKIIUU
«Hebts» u  «Yromp», MOJETUPOBAHWE  MOJIEKYJ  YyIJIEBOAOPOAOB U
raJIOT€HOMPOU3BOIHBIX, MPOBEICHUE MPAKTUYECKON PAOOThI: MOJY4EHHUE dTUIICHA
Y N3y4E€HUE €TI0 CBOUCTB.

Pacuérnble 3anaun.

Boluucienuss 1o ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEéMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIMM MO U3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIUN).

Kuciopoacoaepskaunue oprannyeckue coeMHeHust

[IpenenbHble OAHOATOMHBIE CHHUPTHI. METAaHON M 3TAHOJ: CTPOCHUE,
dbusnueckre M XUMHUYECKHE CBOWCTBA (pEaKIMU C aKTUBHBIMH MeETallIaMH,
raJJor€HOBOIOPOJIaMH, TOPEHHE), TpPUMEHEHHE. BoJOpoJHbIE CBA3UM MEXIY
MOJIEKYJIaMH CIIUPTOB. JleiCTBUE METaHOJIA U 3TAHOJIa HA OPTaHU3M 4YEJIOBEKa.

MHOroaroMHbl€  CHOUPTHI. OJTWIEHIVIMKOIAb W  TJIMIEPUH: CTPOEHUE,
dbusznueckre W XUMHUYECKHME CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
METaJUlaMH, KaueCTBEHHAsl PEaklMs Ha MHOroaTroMHbIe cnupthl). JleiicTBue Ha
opraHu3Mm 4esoBeka. [[puMeHeHune rmiepruHa U dTUIEHTIIUK OIS,

®deHon: CcTpoeHuEe MOJEKyNbl, (GU3HUYECKHe U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [lpumenenue denomna.

Anpaeruapl U kemowusl. DopMmanbAerui, aueTAIbICTU]: CTPOCHHUE,
dbusnueckre U XUMUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHBIE PEaKINH), MOJIyYeHHE U PUMEHEHHUE.

OMHOOCHOBHBIE TIpE/C/ibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsA W
YKCYCHAasi KUCJIOTBI: CTpOeHue, GU3NYecKue U XMMHUYECKUEe CBOICTBa (CBOMCTBA,
oOmue /i Kjacca KUCIOT, peakivs dTepuuKaIim), nojaydyeHue U MpuMeHEHue.
CreaprHOBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHUCIIOT. MbLTa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIUCTBUE.

Cnoxnble 3QUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsel. ['maponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb )KHPOB.



VYrneBoapl:  cocraB, KiaccMPUKanusg ~ yriaeBojoB  (MOHO-, - U
nosrcaxapuasl ). ['Nroko3a — mpocTeHnii MOHOCaXapu I OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MYECKHEe ¢ XHUMHUYECKHE CBOWCTBA (B3aMMOJEUCTBHE C
ruapokcuaom meau(ll), oxucnenue amMmmuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXXEHHE TIIOKO3bl), HAXOXKJCHHE B MPUPOJE, MPUMEHEHHE,
ouonorudeckas poiib. @orocuHTe3. PpyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemitono3a kak nmpupoaHbie noaumepbl. CTpoeHHe Kpaxmaia H
neuTosio3bl.  du3nyeckue W XMMHYECKHE CBOMCTBA Kpaxmana (THAPOJIU3,
KaueCTBEHHAsl PEAKIIHs C UOJIOM).

OKCIEpUMEHTATbHBIE METO/bl HM3y4YEHHs BEIIECTB M UX IMPEBPAICHUN:
poBe/ieHNe, HAONMIO/IEHHE M OINHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIEC PEAKIIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHE ATaHOJa
okcuzmoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBHE TINIMIIEPHUHA C
ruapokcuaoM Menu(ll)), anpaerugoB (OKUCIeHHE aMMHAYHBIM PACTBOPOM OKCHIa
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumonelcTBHE Kpaxmana C HOJOM),
MIPOBEJICHU € TPAKTUYECKON PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Boluucienuss 1o ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, 00bEéMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKIUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEAKIIHH).

AzoTcoepxKalire OpraHuyeCKUe COSIMHEHUS.

AMUHOKHCITIOTHI KaKk aM(pOTepHbIE OpraHuyeckue coenuHeHus. dusnueckue
U XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe TiuiuHa). buonoruueckoe
3HaUYE€HUE aMUHOKHCIOT. [lenTubl.

benku kak mNpupoOHBIE BBICOKOMOJIEKYISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAST U TpPETUYHAs CTPYKTypa OENKoB. XHUMHUYECKHE CBOMCTBAa OEIKOB:
TUJIPOJTU3, IEHATypaIusl, KaueCTBEHHbIE peaKIluy Ha OENIKU.

OKCIIEpUMEHTATbHBIE METO/bl HM3y4EHHs BEIIECTB M UX IMPEBPAILCHUN:
HaOJI0/IEHNE U ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: J€HATypaIusi OCIKOB MpU
HarpeBaHUU, IIBETHHIC PEAKIIUN OCIIKOB.

BbicokoMosieKy/ISIpHBIE COeTUHEHUS

OCHOBHbBIEC TIOHSITHUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINH, CPEIHSS MOJEKYISIpHast
macca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALINS U TTIOJTUKOHICHCAIINS.

DKCMEepUMEHTAIbHBIE METOAbl HW3YUYEeHHs] BEIIECTB M HX MPEBPAIllCHU:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeameTHbIe CBS3H.



Peanmzanus MexXnpeIMETHBIX CBA3EU IIPU U3YYEHUM OPTaHUYECKOU XMMUU B
10 kimacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHSATUN, TaK U TOHATHUM, SBISIONINXCS CHUCTEMHBIMH JJIsl OTAETBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC TTOHATHS: SIBICHUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHUsl, aHAJIM3, CHUHTE3, KiacCUu(UKaIus, TePHUOIMIHOCTh, HAOIIOICHHE,
U3MEpEHNUe, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®dwuzuka: wMarepus, OJHEpPrus, Macca, aroM, DOJEKTPOH, MOJIEKYIa,
OYHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIIECTBA, PU3NYECKHUE BEIMUMHBI U €IMHULIBI X U3MEPEHHUS.

buonorusi: kinerka, opraHusm, Ouochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTHUBHbIE BemiecTBa (OENKH, YIIEBOJIbI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOIbI, TOJIE3HbIE UCKOMAeMbIe, TOTUIUBO,
pECYPCBI.

TexHonorusi: MNUIEBbIE TPOAYKTH, OCHOBBI PAIlMOHAIBHOTO IUTAHMUS,
MOIOIIME CPEJCTBA, JICKAPCTBEHHbIE U KOCMETHYECKUE MPernaparhbl, MaTepruaibl U3
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHH

XAMUYECKUM dJeMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTUYeCKUEe yPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTanwm, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHUs] 3JIEKTPOHOB MO OpOMTAIsIM B aToMax
AJIIEMEHTOB NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYpaLHs aTOMOB.

[lepnonnuecknii 3axkoH U [lepuonnueckas cucTeMa XMMUYECKUX DJIIEMEHTOB
J. . MenneneeBa. CBs3b NMEPUOAMYECKOTO 3aKOHA M [leproaudeckon CUCTEMBI
XuMH4YecKux anemMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB H
o0pa3zyeMbpIX MMM MPOCTBIX M CIIOXHBIX BELIECTB IO TpynnaM M MEpHOJIaM.
3Ha4YEeHHUE EPUOIUUECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenune BemecTtBa. XUMHUYECKas CBsI3b. BHAbl XWMHUYECKOU CBA3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJsIpHAas, MOHHAs, MeTaulMdeckas). MexaHu3Mbl
00pa3oBaHUs KOBIECHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHeii). Bomopoanas cBsa3b. BaneHTHOCTb. OIEKTPOOTPULATEIBHOCTD.
Crenenb okncnenus. MIOHbI: KAaTHOHBI U AHWOHBI.
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BemectBa MOJEKYISIPHOTO W HEMOJIEKYJISIDHOTO  CTPOEHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBl KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[lonssiTie 0 nucnepcHbBIX cuctemax. VICTMHHBIE W KOJUIOWJHBIE PACTBOPBI.
MaccoBas 1055 BeecTsa B paCTBoOpe.

Krnaccudukarms HEOPraHUYECKUX COCIMHECHU M. Homenknarypa
HEOPraHMYECKUX BellecTB. [ eHernueckass CBs3b HEOPraHUYECKUX BEIIECTB,
MPUHAJUICKAIINX K PA3JIUYHBIM KJIACCaM.

Xumudeckas  peaknusa.  Kimaccupukanys  XUMUYECKUX — PEaklIWid B
HEOPraHMYECKOM M OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHHUS MacChl BEILIECTB,
3aKOH COXPAaHEHMS U MPEBPALICHHS SHEPTUU IPU XUMHUUECKUX PEAKLIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iMuHbIX (hakTopoB. OOpaTUMBbIE
peakiuu. XuMHUuYecKoe paBHOBecue. DakTOpbl, BIHSIOIIME HAa COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponuTudeckas aucconuaiusi. CuibHbIC U cliabbie aneKkTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KUCIAsl, HEUTPaIbHas, LEIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

OKCHNEPUMEHTANIbHBIE METOAbl HM3YYEHHs BEIIECTB M HX MPEBPAILICHUIL:
nemMoHcTparnus Tadmun «llepuonnueckas cucreMa XumMudeckux 3jaeMmentoB . .
MenpeneeBa», U3ydyeHUE MOJENed KPUCTAUIMYECKUX PEIIETOK, HAOMIOJCHHE U
OMHCAHKUE JEMOHCTPAIMOHHBIX U JIa0OPATOPHBIX OMBITOB (Pa3yioKEHUE MEPOKCHIA
BOZOpOJa B MPUCYTCTBUH KaTalu3aTopa, ONPEAEIIEHUE CPENbl pACTBOPOB BEILIECTB
C TIOMONIBIO YHHUBEPCAJIBHOTO WHJIWKATOpa, pEaKIUH HOHHOTO OOMEHa),
IPOBEJICHUE NMPAKTUYECKOM paboThl «BiusiHue paznudHbix (PakTopoB HA CKOPOCTH
XUMUAYECKOU PEaKIIUN.

Pacuérnbie 3amauu.

Pacuétel 1O ypaBHEHHMSIM XHMHUYECKUX pEaklud, B TOM YHCIIE
TEPMOXUMUYECKUE PACUYEThI, PacCUY€Tbl C MCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JIOJIS BEIIECTBAY.

Heoprannuyeckasi XuMus

Hemerayibl.  Ilonmoxenue HemerawioB B Ilepuoauyeckonl  cucreme
xumudeckux snemeHToB JI. V. MenneneeBa U OCOOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckne CBOWCTBA HEMETALIOB. AJUIOTPONHS HEMETAUIOB (HA NpUMepe
KHCJIOPO/a, cephl, hocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJOTCHOB, CEphI, a30Ta,
dbochopa, yrmepoga M KpeMHHs) M HUX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOCOJAEPKATUX KUCIOT, BOJAOPOHBIX COSAMHEHUN).

[IpriMeHeHre BaKHEUIINX HEMETAJIJIOB U UX COEAUHEHU.
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Meramnel. Tlonoxenne meramioB B Ilepuoandeckont cucreme XUMHYECKHUX
anemeHnToB JI. . MenneneeBa. OcOOEHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUEK
atoMoB MeTaiuioB. Obmue (uzndeckne cBoiicTBa MeTawioB. CrijlaBbl METAJIOB.
DIEKTPOXUMHUUYECKUH Psil HAIPSI)KEHU METAJLIIOB.

XUMHUYECKUE CBONCTBA BAXKHEHIIIMX META/UIOB (HATPUM, KW, KaJIbITUH,
MarHuii, aIFIOMUHUM, LIUHK, XPOM, 5KEJI€30, ME/Ib) U UX COCIUHECHUH.

OO6mue crocoObl mosiydeHus: MetaisioB. [IpumMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCHNEPUMEHTANIbHBIE METOAbl HW3YYEHHUs BEIIECTB M HX NPEBPAILICHUIL:
U3Yy4EeHHE KOJUIEKIMU «MeTalibl UM CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHUE
DKCIIEPUMEHTAIbHBIX 3a/lay, HaAOMIOJCHHE W OMUCAaHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THIPOKCHIA ATFOMUHUS C PAacTBOpaMu
KHCIIOT U Ie0Yel, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAIIIOB).

PacuérHble 3amaun.

Pacu€rbl mMaccel BeliecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuétbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecriedeHUuu IKOJIOTHYECKOM, SHEPreTUYEeCKON U MUILEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIMHBI. [loHSATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[lpencraBnenus 00 OOmMMX HAyYHBIX MPUHIUIAX [POMBIILIEHHOTO
MOJIYYEHUS! BAXKHEHIINX BEUIECTB.

YesnoBek B MHUpE BEIIECTB M MaTEpPUAIOB: BAXXHEHIINE CTPOUTENbHBIE
Marepuaibl, KOHCTPYKLIMOHHBIE MarTepuaibl, KpacKu, CTEKJIO, KepaMHKa,
Marepuaibl I 3JIEKTPOHUKH, HAHOMATepHallbl, OPraHUYECKUE U MUHEpaJIbHbIC
yI00peHUS.

XuMusi ¥ 3J0pOBbE YEIOBEKA: MpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, paBuia O€30MaCHOrO MCMHOIL30BaHUs MpenaparoB ObITOBOW XUMHH
B [IOBCETHEBHOM KM 3HMU.

MexnpeaMeTHBIE CBSI3U.

Peanuzanus  MEXNOpeIMETHBIX  CBSI3€M MPU  U3YYCHHH OO |
HEOpraHM4YecKol xumuu B 11 Kimacce OCylIECTBIETCS YEPE3 UCIOJIb30BAaHUE KaK
oOIIMX eCTECTBEHHO-HAYYHBIX TOHATHM, TaKk W TOHSTHMA, SBISIOIIMXCS
CUCTEMHBIMU JJI OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTrecTBEHHO-HAy4YHbIE TMOHSTHUS: HAy4dHBIM (DaKkT, rUmores3a, 3aKoH,
TEOpHus, aHaliu3, CHUHTE3, KiIaccuukaius, TepUOJIUYHOCTh, HaOII0IEHUE,
AKCIEPUMEHT, MOJIETTMPOBAHNE, U3MEPEHHUE, SIBICHUE.
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duznka: MaTepusi, IHEPrus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH,
W30TOIl, PAANOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kneTka, opraHusM, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE MOPOIbI, TOJIE3HBIE UCKOMIAeMbIE, TOTUIMBO,
pecypchl.

TexHoJorus: XUMHUYECKasl MPOMBIIUIEHHOCTb, METAJTIYPrus, MPOU3BOJCTBO
CTPOUTENBbHBIX MAaTEPUATIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOACTBO, NHUIIEBAs
MPOMBIIIICHHOCTh,  (papMmarieBThueckass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMpEernapaToB, ITPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTE€pHANIOB,
AJIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.
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IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIET'O ObPA30B AHUMA

JIMYHOCTHBIE PE3YJIBTATDHI

®I'OC COQO ycranaBnuBaer TpeOOBaHHS K pe3yabTaraM OCBOCHUS
00ydJaromMuMuUCs TIporpaMM CpeaHero oOmiero o00pa3oBaHus (JTMYHOCTHBIM,
METalpeAMETHBIM M NpeaMeTHbIM). HayyHo-meTroguyeckoil OCHOBOM — 1jist
pa3paboOTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOTPAMM CPEIHEr0 OOIIero
00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN OAXO0I.

B COOTBETCTBUM C CHUCTEMHO-IEATEIIbHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MNpeaMeTra «XHUMHUA» Ha YPOBHE CPEIHETO
o01ero oOGpa3oBaHus BBIJEIEHBI CIICTYIOIINE COCTABIISIONINC:

OCO3HAaHHUE OOYYaIOIUMHCS POCCUHUCKON Tpa)XKTaHCKONM HUIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH U CAMOOIPEIETCHHIO;

HAJIMYME MOTHBAIIUHU K 00y4YEHUIO;

IEJICHANIPaBIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEN U MCTOPUYECKUX TpaJulIui 6a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENIbHOCTA LEHHOCTHO-CMBICTIOBBIMUA YCTAHOBKAMH, MNPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOro 00pa3oBaHus;

HAJIMYKE MPABOCO3HAHUS DKOJIOTMYECKOM KYIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD JKU3HECHHBIE IJIAHBI.

JInyHOCTHBIE pE3yNabTaTbl OCBOCHHS NpeaMera «XUMHS» JIOCTUTAIOTCS B
CIMHCTBE Y4eOHOM M BOCHHUTATENILHOW JIESITEILHOCTH B COOTBETCTBHUU C
TYMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJleaIaMUd POCCUHCKOTO TPaXJAHCKOTO OOIIECTBAa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWJIaMU  TIOBEJCHHS, CIHOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTUA U HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMHUSD») OTpaxaroT
chOpMHUPOBAHHOCTh OMbITA TIO3HABATEIBHON M TMPAKTHYECKOW JeATEeIbHOCTH
oOyJarmuxcs Mo peaan3aluy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCKOro BOCIIUTAHUSA

OCO3HaHHUS O0YYarOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONIOPSIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOILIEHHI B KOJIJIEKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPUYECKOM JESITEIbHOCTH IIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH Y4EOHBIX M TMO3HABATENbHBIX 3aJ]1a4, BBHITOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh U TPUHUMATH MOTHBBI, HAMEPEHHs], JIOTUKY W
apryMEHTHI IPYTHUX MPHU aHAIU3E PA3IMYHBIX BUJIOB YUeOHOM eI TeTbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS .

LEHHOCTHOTO OTHOLIEHHUS K HCTOPHUYECKOMY M HAY4YHOMY HAaCJIEIUIO
OTE€YECTBEHHOM XUMMU;

YBOXEHHsI K TMPOIIECCY TBOpYECTBA B OOJACTH TEOPUM U TMPAKTUYECKOTO
NPUMEHEHHS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKU €CTh PE3YNbTaT
JUINTEIIbHBIX ~ HAOMIONCHHUM, KPOMOTJIMUBBIX OKCIHEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPYy/Ja YYEHBIX U MTPAKTUKOB;

WHTEpECa U TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOLIEM
aHanm3e UHGOPMAIMKU O MEPEIOBbIX JOCTHKEHUIX COBPEMEHHON OTE4eCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMAaTh OCO3HAHHBIEC PEILICHHS, OPUEHTHPYSACh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [IECHHOCTH;

TOTOBHOCTU OILICHMBAaTh CBOE IOBEICHHE W TMOCTYINKH CBOMX TOBApPHILEH C
MO3ULIMI HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUI 3TUX
MOCTYIIKOB;

4) dpopMupoBaHus KyJbTYpPbl 310POBbSI:

NMOHUMAaHUSl IIEHHOCTeW 370poBOTO U Oe3omacHOro oOpasza >KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

cOOMIOZICHHsT TpaBmil O€30MacHOro oOpalleHus C BellecTBaMu B OBITY,
MOBCEHEBHOM KU3HU U B TPYIAOBOU IE€ATEIBHOCTH;

MOHMMAHMUS LIEHHOCTH TNPaBWJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30IacHOT0 MOBEJICHUS B CUTYAIMSIX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJEACTBUI U HENPUATHS BPEIHBIX MPUBBIYEK (yrmoTpeOiaeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEHHUS );

S) TpyA0BOIr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIE0BATEIbCKON
NEeSTENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYIHX  BHAAX
e TENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTUE B PEUICHUH MPAaKTHYECKUX 3a7ad
COILIMAJILHOM HANpPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);
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WHTEpeca K MPaKTUUYECKOMY M3YUYEHHUIO podeccuil pa3iuiHoro poja, B TOM
YHCIIe HA OCHOBE MMPUMEHEHUS MPEMETHBIX 3HAHUM 110 XUMUY;

YBOXEHHUSI K TPYIY, JIOJSIM TPYyAa U pe3yJbTaTaM TPYJA0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUAYAIbHONW TPaeKTOPHUH
obpaszoBaHus, Oyaymed mnpodeccud W peanu3aluid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rN4ecKOro BOCIIMTAHHUS:

HKOJOTUYECKH 11€71eCO00pPa3HOr0 OTHONIECHUS K MPUPOJIe, KAaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HH Ha 3eMJIE;

MOHUMAaHUSl TI00aTBHOTO XapakTepa HKOJOTUYECKUX MPOOJIeM, BIUSHUS
HIKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COLIMAILHON CPEJIbI;

OCO3HAaHUA HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTH)KEHUN XUMUU s
pElIeHHs BOMPOCOB PAIIMOHAIBHOTO MPUPOIOTIONH30BAHUS;

AKTUBHOTO HENPUATUS JEUCTBUM, MNPUHOCAIIMX BPEA  OKpYXKaroLlen
IPUPOAHON Cpe/ie, YMEHHUS MPOTHO3MPOBATH HEOIArONMPHUSITHBIE KOJIOTHUECKHE
MOCIICACTBUS MIPEANPUHUMAEMBIX JCUCTBUI U MPEIOTBPAIIATh UX;

HAJIMYUS Pa3BUTOTO IKOJIOTMYECKOTO MBIIIUICHUSI, SKOJOTUYECKON KYIbTYpHI,
OTIbITa JeSATEeTHbHOCTH HKOJIOTUYECKOM HaAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCSI UMM B IO3HABATEIbHON, KOMMYHMKATUBHON M COIMAIIbHOM
MPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TPOTUBOCTOSITH HJICOJIOTHUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM NMPaKTUKH;

MOHUMAaHUSl CrenuUKd XUMUM KaK HayKH, OCO3HaHMS €€ pPOJu B
GbopMHpPOBaHUN PAIMOHATILHOTO HAYyYHOTO MBIIUJICHUS, CO3JaHUU LEJIOCTHOTO
MpeNICTaBIEHUsT 00 OKPY>KAIOIIEM MHUpE Kak O €AMHCTBE NMPHUPOJAbI U UYEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MPoOJIeM COXpaHEeHHUs
PUPOIHOTO PABHOBECHS;

yOexXAEHHOCTY B 0COOOM 3HAUMMOCTH XUMHUU JJIsi  COBPEMEHHOM
MUBUJIM3AMNA: B €€ TYMaHHCTHMYECKOW HANpaBIEHHOCTH W BaXXHOW pPOJU B
CO3/IaHUM HOBOM 0a3bl MaTEPUATILHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIieM
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEJHUIIUHBI, 00ECIIEYEHUU YCIIOBHM
YCIEIIHOTO TpyJa U DOKOJOTUYECKU KOMGMOPTHOM IKU3HM KaXIOro dIEeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHMMAaHHSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCHOJIb30BaTh
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MoJIydaeMble 3HAHUS ISl aHAlIM3a U OOBSICHEHHMSI SIBJICHUIN OKPYXAIOIIEro Myupa u
MPOUCXOIAIIUX B HEM U3MEHEHUM, YMEHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUEHUS HA
OCHOBE Hay4yHBIX (PaKTOB U HMEIONIUXCS JaHHBIX C I€JbI0 TIOJy4EHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO HCIOJIb30BaTh XMUMHUYECKUE 3HAHUA IS
pelieHus MpooOJieM B pealbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIHCKON eI TENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNpPEpPhIBHOMY OOpa3OBaHHUIO M
caMo00pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUM 10 XHUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH;

UWHTEpeca K 0COOEHHOCTSIM Tpy/la B Pa3IMYHbIX chepax npodheccuoHaIbHOM
JESITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yibTaThl OCBOEHUSI y4eOHOTO mpeamera «XUMUs» Ha
YPOBHE CpeJHET0 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble  JUIsI  (OPMHUPOBAaHUS  MMPOBO33PEHHS  OOYyYaroIIMXcs
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIE) OOLIEHAaYUHbIE MOHATHS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTUHBlI MHUpAa U CHEUU(PUKY METOJOB IO3HaHUA,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPIus, SIBJICHHUE,
pouecc, cucTemMa, HaydHbld (pakT, MPUHLMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHsl, UCCIIEIOBAHNE, HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHe);

YHHUBEpCAJIbHbIE yuyeOHble NEHCTBUA (IMO3HABaTElIbHbIE, KOMMYHUKATUBHBIE,
PEryISITUBHBIE), oOecrieunBaroIIme dbopmupoBaHue (G yHKUIMOHAIBHOU
IPaMOTHOCTH U COLTUAIbHOW KOMIETEHIIMH O0Yy4aroIInXCs;

CIIOCOOHOCTH o0 yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHHMBEPCAJIbHbIE Yy4deOHbIE
JEWCTBUS B [TO3HABATENILHON U COLMAJIBHOMN NMPAKTHUKE.

MeranpenMeTHble pe3yNbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4e€OHBIMU  II03HABAaTEIbHBIMH, KOMMYHUKATUBHBIMM U  PErYJIATUBHBIMHU
JEACTBUSAMU.

OBananenne YHHBeEPCAJIbHBIMU yueOHBIMU NMO3HABATEJIbHBIMU
NEeUCTBUAMM:

1) 6a3oBbI€e JJOTMYeCKHE TeHCTBUSA :

CAMOCTOSITEBHO  (OPMYIUMPOBATh M aKTYaJM3UpOBaThb  IpoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpeAeNsATh UENU MACITENIbHOCTH, 337aBas MapaMeTpbl W KPUTEPUU UX
JOCTUXKEHUS, COOTHOCUTH PE3YJbTATHI ACATEILHOCTH C TOCTABICHHBIMHU LIETISIMU;
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HCIIOJIb30BaTh MPU OCBOCHWHU 3HAHUU MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICTISATh XApPAKTEPHbIC MPU3HAKU MOHSTUM M YCTaHABIMBATh UX B3aUMOCBSA3b,
WCITOJIB30BaTh COOTBETCTBYIOIINE TOHATHS SISl OOBSICHCHUS OTACIBHBIX (DAKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHMS W KPUTEPUU I KJacCU(PUKAIMK BEIICCTB M
XAMHUYECKUX PEAKIIUM;

yCTaHaBJIMBAaTh IMPUUYMHHO-CJICACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE paCCYyXAEHUsS (MHAYKTUBHBIC, JCIYKTHUBHBIC, IO
aHAJIOTHUM ), BBIABISATH 3aKOHOMEPHOCTH M IPOTUBOPEYMS B pPacCMaTpPUBAEMBbIX
SIBJICHHUAX, (POPMYIUPOBAThH BBIBOJIBI M 3aKTIOUCHHUSI;

MIPUMEHATHh B MPOIIECCE MO3HAHMS, UCTOJIb3YEMbIE B XMMUM CHMBOJIUYECKUE
(3HAKOBBIC) MOJIEITH, ITPEOOPA3OBBIBATH MOJICIBHBIC MPECTABICHHUS — XMMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYeCKas (opMyna, ypaBHEHHE XHMHYECKOU
peakIuu — TPU PEIICHUU Y4eOHBIX IO3HABATEIbHBIX M IMPAKTUYECKHX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJICJIbHBIC MIPEJACTABICHUS JIJISl BBISIBIICHUSI XapaKTEPHbBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUM.

2) 0a3oBbIe HCCIEA0BATEIbCKHUE IeHCTBHS:

BJIaJIETh OCHOBAaMM METOJO0B HAyYHOI'O MO3HAHUS BEUIECTB U XUMHYECKHUX
peaKIuu;

bopMyIUPOBATH LEJIH U 3a7a4u U CCISIOBAHNS, HCIIOJIH30BaTh ITOCTABICHHBIC
U CaMOCTOSTENHHO C(HOPMYIUPOBAHHBIC BOIPOCHI B KadeCTBE HHCTPYMEHTA
MO3HAHKUS W OCHOBBI JJIsI (POPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY KJICHUIA;

BJIaJICTh HABBIKAMM CaMOCTOATEIBLHOTO IUIAHUPOBAHUA U MPOBEICHUS
YUCHHUYECKHUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 3a XOJIOM
mporiecca, CaMOCTOSITEIBHO IPOTHO3HPOBATh €ro pe3ynbTaT, (OPMYIUPOBATH
0000I1IeHUs U BBIBOBI OTHOCHUTEIBLHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICTIaHHOM paboTe;

npuoOpeTaTb OMNBIT YYEHUYECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
JESATETbHOCTH, TMPOSBIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PENICHUS TMPaKTUYECKUX 3a/a4, HPUMEHEHHUIO Pa3TUYHBIX
METOJ0B ITO3HAHUS.

3) pa6ora c undgopmanueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHHUKAX HHPOpManuu (HAy4HO-
MONyJisIipHas JUTepaTypa XHUMHUYECKOTO COASp)KaHWs, CIPaBOYHBIC ITOCOOMS,
pecypcbl MIHTEpHETA), aHATM3UPOBATh MHQPOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
MIPEJCTABJICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HETIPOTHBOPEUUBOCTb;
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dbopMynHpOBaTH 3aMpPOChl U MPUMEHSITh PA3NIMYHBIE METOJbI MPU TOUCKE U
otbope wmHpOpPMAIMKA, HEOOXOAUMON JJIS BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;

npUOOpeTaTh OMBIT KCIOIb30BaHUA HUHPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTHUMalbHYIO  (opMy  TpelcTaBiIeHUs
uHdopMaIK (CXeMbl, Tpa@uKu, JUarpaMMbl, TaOJIUIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KadyecTBE CpeAcTBa mpu paboTe ¢
XUMUYECKON uHPOpMalMel: TMPUMEHATh MEXNpeaMeTHble ((pu3nueckue u
MaTeMaTH4EeCK1e) 3HaKU U CUMBOJIBI, OPMYIIbI, aO0OpeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh UM MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HaTJISTHOCTH.

OBiaseHne yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

3a/1aBaTh BOMPOCHI IO CYILECTBY 00CYXJIaeMOW TEMbI B XOJ€ JUajora u/uin
JUCKYCCHHM,  BBICKa3bIBaTh  HJIeH, (POPMYIHUPOBATH  CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPE/IOKEHHOH 3aj1a4H;

BBICTYIIAaTh C MPE3CHTAllMEeH Pe3yJbTaToOB MO3HABATEIHLHOU JIESITENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHEHUH
XUMUYECKOTO IKCIEPUMEHTA, MPAKTUIECKON padOThl MO MCCIEIOBAHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, pean3alii ydeOHOro mpoekTa U (opMYIUpPOBATH BBIBO/IBI
1o pe3yJbTaTaM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS TIO3UIUN B
X0/J1e 00CYXJIeHUsI 1 0OMEHa MHEHUSIMU.

OBy1ajieHNe YHUBEPCATbHBIMHU PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEIPHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO I10O3HABATEIbHYIO
NEeSTeNIbHOCTh, Ompenensss e€ Ienu M 33Jadd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpesiaraéMblii  aJTOpPUTM JEHUCTBUM TIpH
BBITIOJIHEHUM YYeOHBIX M MCCIIEeNOBATEIbCKUX 3a/ay, BBIOMpaTh Haubosee
3hdEeKTUBHBIN CHOCO0 WX pelIeHus C Yy4E€TOM TMOJIyYeHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JeATEIbHOCTH Ha OCHOBE CaMOAHAIU3a
U CaMOOIIEHKH.

IHNPEJIMETHBIE PE3YJIBTATBI

10 KVIACC

Hp CAMCTHBIC PpE3YJIbTAaTbl OCBOCHHA KypCa « OpI‘aHI/ILI€CKa$I XUMMUS»
OTPaAXKaArOT:
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chOPMUPOBAHHOCTh  NPEJACTABICHUNA O XUMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KapTHHBI MHpa, POJM XHUMHUU B TIO3HAHUHU SBJICHUI
npuposbl, B (POPMHPOBAHMHM MBIIUICHUS MW KYJbTYpPhl  JIMYHOCTH, €&
(GYHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXO0 IUMOM ISl PEIICHUS MPAKTHUYSCKHUX 3a7a4
1 DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKMX  3HAHHWM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIIue TOHATUS (XMMUYECKMH DJIEMEHT, aToM, DJJICKTPOHHAas
000J109Ka aTroMa, MOJIeKyJ1a, BAICHTHOCTb, DJIEKTPOOTPHUIIATEIIbHOCTh, XUMHUUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas W COKpaIéHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIH 00BEM, YIVIEpOAHBIN cKeleT, (YHKIHMOHAJIbHAS TPYIIa,
panuKai, U30MEPUs, U30MEPBI, TOMOJOTHYECKUN PSJI, TOMOJIOTH, YIJIEBOIOPOIbI,
KUCJIOPOJIT M a30TCOJIEpKAINE COCIUHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
opranndeckux BeiiecTB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalMe B OCHOBE ITOHUMAHUS TPUYMHHOCTH W CUCTEMHOCTH XHUMHUUYECKHUX
SBJICHUHM, (DAKTOJIOTMYECKHE CBEICHHS O CBOMCTBaX, COCTaBe, IOJIYYECHUU H
0e30macHOM HCITOJIb30BAaHUHM Ba)KHEUIIIMX OPraHMYECKUX BEHIECTB B OBITY H
MPaAKTUYECKOM JACATEIbHOCTH YEJI0BEKA;

chOpPMUPOBAHHOCT, YMEHUN BBISBIATH XapaKTEpPHBIC INMPHU3HAKU TOHSATHUH,
YCTaHaBJIMBAaTh MX B3aMMOCBSI3b, MCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPAIICHUN OPraHUYECKUX COCNMHECHUM;

chOpPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIsI
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM )
dbopMysT  OpPraHMYECKMX BEIIECTB MW YPaBHCHMM XUMHYECKUX PEaKIuH,
M3TOTaBJIMBATh MOJCIM MOJIEKYJ OPraHMYECKUX BEIIECTB VI WJUTIOCTPALMHU HX
XAMHUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCT, YMEHHH YCTaHABJIMBATH NPHHAICKHOCTh H3y4YECHHBIX
OpPraHMYEeCKUX BEIIECTB 10 HMX COCTaBY M CTPOCHHUIO K OIpPEIACIEHHOMY
KJIACCY/TPYIINIE COCTUHEHUH (YIJIEBOAOPOIbI, KHCIOPOA H a30TCOJepKaliue
COC/IMHECHMS, BBICOKOMOJICKYJIAPHbIC COCIWHEHHUs), JaBaTh WM Ha3BaHHUS II0
cucrematndeckoil Homenknarype (IUPAC), a Takke NpHUBOJIUTH TPUBHAIbHBIC
Ha3BaHUS OTJEJbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, IMPOIMUJICH, alleTHIIEH,
ATUJICHTJIUKOJIb, TIHMIEPUH, (eHod, (hopMalbIACTHI, alleTaIbJACTU]l, MYpPaBbUHASA
KHUCJI0Ta, YKCYCHasi KUCJIOTa, OJICMHOBAs KUCJI0Ta, CTEApUHOBAs KUCIIOTA, IIHOK034,
bpykTO3a, Kpaxmall, 1eJUTF0J103a, TIIHIUH);

chOPMUPOBAHHOCTh YMEHHS OMNPEACTATh BHJbI XUMHUYECKOW CBSI3M B
OPraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPaTHBIC);
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c(OpMHUPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOKEHUS TEOPUH CTPOEHUS
oprannueckux Bemects A. M. bytiepoBa aiist 00bsiCHEHUS 3aBHCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMUSI; 3aKOH COXPAHEHHUSI MAaCChI BEIIECTB;

c(OpMHUPOBAHHOCTh ~ YMEHUW  XapaKTEepH30BaTh  COCTaB, CTPOCHHE,
dbusznueckre W XUMUYECKHE CBONCTBA THUIMUYHBIX TMPEICTABUTEICH pa3IMUHbIX
KJIACCOB OPTAHMYECKMX BEIIECTB (METaH, 3TaH, ITWIEH, MPOIMUJICH, alleTUJIEH,
oyramuen-1,3, merunOyragueH-1,3, OEH301, METaHOJ, 3TAHOJ, ATHJIEHTJIUKOJb,
rIUIepuH, (EeHo, aneTanbJIeruj, MypaBbUHas M YKCYCHAasi KHCIOTBHI, TJIIOKO3a,
Kpaxma, IeJUTI0NI03a, AMUHOYKCYCHAsI KUCII0Ta), WJUTFOCTPUPOBATH TEHETUY €CKYIO
CBSI3b MEXIYy HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTH YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Ceipbsi  (HepTh, TPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX TepepabOTKU U
MPaKTUYECKOE MPUMEHECHHE MTPOIYKTOB TTepepabOTKu;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYHCICHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOJYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WIH NMPOAYKTOB PEAKIINH);

chOpMUPOBAHHOCTh YMEHUW BJIAJIETh CHUCTEMOM 3HaHUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAaHMS, UCTIONb3YEMBIX B XUMHH MPU U3YUCHUH BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOo/IeHne, u3MepeHne, SKCIIEPUMEHT, MOJISIIMPOBAHNUE),
UCIOJIb30BaTh CHUCTEMHbIE XHUMHUYECKHE 3HAHUS [UISl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBS3aHHBIX C BEHIECTBAMM M HUX
PUMEHEHUEM;

c(OpMHUPOBAHHOCTH YMEHUHN COOIIOATh MPaBUJia MOJb30BAHUS XUMHUUECKOU
nocyJioi U jJabopaTOpHBIM OOOpPYJOBAaHHUEM, a TakXKe IMpaBuia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIMSMU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBHINOJHATh XUMHYECKHI
HKCIIEPUMEHT (MPEBpaIICHUs] OPTaHUYECKUX BEIIECTB MIPU HATPEBaHUU, MOJTyUYECHUE
TUJIEHA W W3y4YeHUE €ro CBOWCTB, KauyeCTBEHHBIE PEAKIMH OpPraHHYeCKUX
BEIIECTB, JIEHATypalus O€lIKOB NpHU HAarpeBaHUU, LIBETHbIE Peakluu OEJKOB) B
COOTBETCTBUU C TMpaBWJIaMU TEXHUKHW O€30MacHOCTH TMpU OOpalieHHuH C
BEIIECTBAMU U J1a0OpaTOpHBIM O0OPYAOBAaHHEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3allMCH YpPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpPOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJTU3UPOBATH XUMHUYECKYIO
uH(pOpMAIIMIO, TOJIy4aeMyld U3 pa3HbIX MCTOYHUKOB (CpeICTBA MacCOBOM
uHopmarnmu, IHTEpHET U ApyTruX);
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chOpMUPOBAHHOCT, ~ YMEHHUM  cOOJIOMaTh  IpaBWja  DKOJOTHUYECKHU
1IEJIeCO00Pa3HOT0 TOBEACHUSI B OBITY W TPYIOBOW JEATEIBHOCTH B IIEJSAX
COXPAHEHUs CBOETO 3J0POBbSI M OKPYKAKOLIEW NPUPOAHOM Cpelbl, 0CO3HABAaTh
OITACHOCTh BO3JCUCTBUS HA JKUBBIC OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mokaszarens [IJIK, moscHaTh Ha mpuMepax CIOCOOBI
YMEHBILICHUST W TPEIOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS HA OPraHu3M
YEJI0BEKA,

JUIS. 00YYaroIIuXCsl ¢ OrpaHUYCHHBIMUA BO3MOYKHOCTSIMHU 370POBbS: YMCHHE
INPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX ITO3HAHHWS BEIIECTB M
XUMHUYECKUX SBJICHUI;

JUISL  CIEMbIX M CHa0OBUIANIMX OOYYaIONIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. bpaitnst mis 3anmicu XUMHUYECKHX

dbopmyi.
11 KIIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OOImas W HeopraHudecKas
XHAMUS» OTPAKAIOT:

chOPMUPOBAHHOCTh ~ NPEACTABICHUNW: O XHUMHYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KApTHHBI MHpPa, pPOJH XHUMHU B TIO3HAHUU SIBJICHUU
npuposbl, B (POPMHPOBAHMM MBIIUICHUS W KYJbTYpPhl  JIMYHOCTH, €&
(GYHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTHUYECKHUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHYECKMX  3HAHWUM, KOTOpass  BKIIKOYACT:
OCHOBOIIOJIATAIONINE MOHATUSA (XUMHUYECKHI 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJIICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJISIPHBIM OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPHUIATEIBHOCTh, CTENECHb OKHUCICHUSA, XUMUYECKasd CBA3b
(KoBaJIeHTHAsI, MOHHAsS, METATTNYECKasi, BOJIOPOIHAS ), KPUCTAIUIMUECKas peréTka,
TAMBl ~ XMUMUYECKHUX  PEaKLMH, PacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJUTUYECKAST JTUCCOIMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIbh, CKOPOCTH
XMMHUYECKOW peakluh, XUMHYECKOE€ PaBHOBECHE);, TEOPUU U 3aKOHBI (TEOpHsd
AJIEKTPOJIUMTHYECKON JHUccouManuu, nepuoandeckuii 3akon . M. Menneneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU
IpU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHMUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHUECKUX SIBJICHUM, (DAKTOJOTHYECKHE CBEJICHHUS O CBOWCTBAX,
cocTaBe, MOJyYeHUH U O€301TaCHOM HCIOJb30BAaHUN BKHEHUIITMX HEOPTAHUUECKUX
BEIIECTB B OBITY M IPAKTUYECKOM JESITeTbHOCTH YEIOBEKa,
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c(OpMHUPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEpHbIE MPU3HAKU TMOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MCIIOJIH30BAaTh COOTBETCTBYIOIIHNE MOHSATUS TMPHU
OTHMCAHUM HEOPTAHWYECKUX BEIIECTB U UX MPEBpaICHUM;

c(OpMHUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
cocraBiieHHUss (GOpMYIT BEHIECTB M  ypaBHEHUW XHUMHUYECKUX  PEaKIuH,
cucrematndeckyro HoMeHkinarypy (IlUPAC) u TpuBHaibHbIe Ha3BaHUS OTJIEIbHBIX
HEOPTraHMYECKUX BEIIEeCTB (YrapHbIM Ta3, YIJIEKUCHBIA Ta3, aMMUaK, raméHas
U3BECTh, HeTaléHas U3BECTh, MUTHEBAS COJIA, TUPUT U JPYTHUE);

c(OpMHUPOBAHHOCTH YMEHUHN OMPEETATh BAICHTHOCTh U CTETICHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3IMYHOTO COCTaBa, BHUJl XUMHUYECKOMN
CBsI3M (KOBJICHTHAS, MOHHAS, METAINTMYECKAasl, BOJOPO/IHAS) B COCAMHEHUSIX, THII
KPUCTALTNYECKON PEIIETKM KOHKPETHOTO BeIlecTBa (aToMHasi, MOJIEKYJsIpHas,
MOHHAsI, METaNInYecKasi), XapakTep Cpebl B BOJIHBIX PAaCTBOPAX HEOPTAaHMUYECKUX
COCJIMHCHUI;

c(OpMUPOBAHHOCTH YMEHHM yCTaHaBIIMBATh PUHAITIEKHOCTD
HEOPTaHMYECKUX BEIIECTB IO HX COCTAaBy K OMNPENEIEHHOMY KJAcCy/TpyIie
coeMHEeHU# (ITPOCThIE BEIECTBA — METAUIBl U HEMETAIIIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THUIPOKCHUJIBI, COJIN );

c(OpMHUPOBAHHOCTh YMEHUH PACKPHIBATH CMBICI MEPUOANUECKOTO 3akoHa [l.
N. MenneneeBa 1 J€eMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKITUY;

c(OPMHUPOBAHHOCTh YMEHUN XapakTEepPU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHYECKUX dieMeHToB 1-4 mepuoaoB Ilepuonnyueckoid CUCTEMBI
xuMudeckux saemMeHtoB /. M. MenneneeBa, MCHOAB3Yys MOHATHSA «S-, P-, d-
DIIEKTPOHHBIE opouTaNIY, (QHEPTETUYECKUE YPOBHU», OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX COCAMHEHUN
1o nepuojam u rpymnmnam llepuoanueckoii cucteMbl XuMuueckux snemenToB /1. 1.
Menpeneena;

c(OpMHUPOBAHHOCTh ~ YMEHHH  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX  BEHIECTB  PA3IUYHBIX  KJIACCOB,
MOJATBEPKAATh CYIECTBOBAHME TE€HETUYECKOW CBSI3U MEXAY HEOPTaHUYECKUMH
BEIIECTBAMU C MOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHA;

c(OpMHUPOBAHHOCTh YMEHHUS KJIACCUPHUIIUPOBATh XUMHYECKHE PEAKIHH TI0
Pa3TUYHBIM TPU3HAKaM (YUCIY M COCTaBY PEarupyrolluxX BEIIEeCTB, TEIUIOBOMY
b deKTy peakiuu, U3MEHEHUIO CTETEHEH OKHUCIEHUS AJIEMEHTOB, 0OpaTUMOCTH
peaKinu, y4acTUIO KaTaln3aropa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIISITH YpPaBHEHUS PEAKIUN pa3TMUHBIX
THUTIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHUSI PEaKIUi HOHHOTO OOMEHA, YIUThIBas
YCJIOBUSA, TIPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHIIA;
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chOPMUPOBAHHOCTh YMEHHUH TPOBOJIUTH PEAKIIUH, ITOATBEP)KIAIOIINE
KAQYECTBCHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX
BEIIIECTB;

chOPMUPOBAHHOCTh YMEHHUM  PACKPBIBATH  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIIPHBIX PEAKIIMMA MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKIIUU;

chOpPMUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKIuy OT pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aeicTBus (mpunuun Jle [laTense);

chOPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHUMHUYECKHE TMPOIECCHI,
JIS)KAIME B OCHOBE IMPOMBIIIJICHHOTO ITOJYYEHHUSI CEPHOWM KHUCIOTHI, aMMHUAKa, a
Takke CHOPMHUPOBAHHOCTh NPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTUYECKUX MpoOIeMaX XUMHUIECKOTO MPOX3BO/ICTBA,

chOpPMUPOBAHHOCTh YMEHHH IPOBOJUTH BBIYUCIEHUS C HCIOJIH30BAHHEM
MOHSATUS «MaccoBasi JOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUUYECKUX PEAKIIHUSIX, MacChl BEIIECTBA MM 00bEMa ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIHMX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(dekTa peakuu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEILIECTB, NMPEBPAIICHUS U COXPAHCHUS SHEPTHUU;

chOpMUPOBAHHOCTh YMEHHUH COOJIIOJATh IIpaBUjia MOJb30BAHUS XUMUYECKOU
MocyJIol W JabopaTopHBIM 00O0pYyJOBaHMEM, a Tak)Ke NpaBuia oOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHUU C MHCTPYKIIMSIMH IO BBITIOJIHEHHUIO J1a0OPaTOPHBIX
XAMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IIJITAHUPOBATh M BBITIONHATh XHUMHUYECKHUM
AKCIIEPUMEHT (Pa3I0KeHUE IMEePOKCHIa BOAOPOaA B MPUCYTCTBHHM KaTalu3aropa,
ONpEACIICHUE CpeJbl PACTBOPOB BEHIECTB C IIOMOIIBIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIHMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW PEaKIIUH,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIC pEaKIUM Ha cyiab(daT-, kapOoHAT- |
XJOpUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ad IO
TeMam «Metamie»y U «HeMetaibl») B COOTBETCTBUHM C TMPaBUJIAMU TEXHUKHU
0€30MacHOCTH MpH OOpaIlleHUHN C BEIIeCTBaMHU U JIaOOPaTOPHBIM 000PYI0BAaHUEM,
NPEACTABIATh, PE3YNIbTAaThl XHMHYECKOTO JKCIIepuMeHTa B (opMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OPMYJIMPOBATH BBIBOJABI Ha OCHOBE
ATHUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh YMEHHMM KPUTHYECKH AaHAJIU3HPOBATh XHUMHYECKYIO
uHpopMalHio, TMOJydaeMyrd W3 pPa3HBIX HCTOYHUKOB (CpeICTBa MAacCOBOH
KOMMYHHUKaIWH, IHTEepHET U Apyrux);
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chOpMUPOBAHHOCT, ~ YMEHHUM  cOOJIOMaTh  IpaBWja  DKOJOTHUYECKHU
1IEJIeCO00Pa3HOT0 TOBEACHUSI B OBITY W TPYIOBOW JEATEIBHOCTH B IIEJSAX
COXPAHEHHUsI CBOErO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHOM Cpeabl, OCO3HABATh
ONAaCHOCTh BO3ECHCTBUS Ha KUBbIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens IIJIK, moscHSITP Ha mpuMepax CrocoObl YMEHBIICHHUS H
MPEAOTBPAILIEHUS UX BPEAHOTO BO3/IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4JaroIINXC C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 3JI0POBBSI: YMEHUE
IPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHWS BEIIECTB U
XAMHUYECKUX SIBJICHUM.
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OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YAEHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., OO11ecTBO C OrpaHHYeHHON
OTBETCTBEHHOCTHIO «JI[POD Ax; AxiimoHnepHoe o0miecTBo «M3natenbcTBo
«IIpocsemienne»

* Xumus, 11 kmacc/ INabpuensa O.C., OGmiecTBO ¢ orpaHUYEeHHON
0oTBeTCTBEHHOCThIO «/[PODAy; Akimonepnoe o0miectBo «3marenscTBO
«IIpocBenieHue»

METOIAUYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Meronnueckue nocodus k yueoOnuky Xumus 10-11 knacc I'abpuensn O.C.
HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://urok.apkpro.ru/

bubmmoreka mudpoBoro 06pa3oBaTEIIbHOTO KOHTCHTA
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