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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XMMUM Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanpHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannuny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepaabHON 00pa30BaTebHOW MpPOTrpaMMbl CpPEeIHEro
obmero o6OpazoBanus (POII COO), npencraBieHHsix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, ¢ yuérom Konrenmuu npenogaBaHus yuyeOHOro mpeameTa
«Xumus» B o0pas3oBarenbHbIX opraHuzauusax Poccuiickoit @enepanuu, peaau3yrOIIMX
OCHOBHBIE 00pa3zoBaTeJbHbIE IMPOIPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTHUS
Bociutanust B Poccuiickoit ®epeparmu Ha mnepuox no 2025 ronma» (Pacmopsbxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3paboTKe MNporpaMmbl MO XUMHH, K OIpEIEIeHHIO o0Ien
CTpaTeruu oOy4eHus, BOCIIMTAHUS U Pa3BUTUS 00yYaroIUXcs CpeACTBaMU y4eOHOro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHILENTYAJIbHBIE TOJOKEHUS
OI'OC COO o B3aMOOOYCIIOBICHHOCTH IICJICH, COJACP)KaHMs, PEe3yJbTaTOB OOy4YeHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITY CKHUKOB.

Xumuyeckoe 00pa3oBaHHE, TIOJYy4YaeMOE€ BBIIYCKHHUKaMU  001Ie00pa3oBaTeaIbHON
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4acTblo HX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBEpIIAOLINM 3TAllOM PEAIM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUEBBIX
LIEHHOCTEH, NPUCYIIUX IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTU
KacaloTCsl TIO3HAHUSI 3aKOHOB INPHPOJIbL, (POPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KyJIbTYpbl
YeJIOBEKa, a TaKkKe OHKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 3/10pPOBBIO U
MpUpPOIHON cpefe. Peanu3yerca xumuueckoe oOpa3oBaHue 00ydarOUIMXCS HA YPOBHE CPEIHEro
o01miero o0pazoBaHMs CpeACTBAMHU y4eOHOTO ImpeaMeTa «XUMHs», COJepKaHUe U MOCTPOCHUE
KOTOPOTO ONpeZieNieHbl B IMporpaMme MO0 XHMHUH € YYETOM CHEHNU(PHUKH HAYKH XHMHUH, €€
3HAa4YeHUs B IO3HAHUM NPUPOJIBl U B MaTEpUAIbHOM KU3HU OOLIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesneld W MPUHIUIOB, XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeTHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIPAaeT 0COOYI0 pOJib B COBPEMEHHOM
IUBWIN3ALUHI, B CO3JaHUM HOBOHW 0a3bl MaTepuanbHOM KyNIbTypbl. OHa BHOCHT CBOH BKJIaJ B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, B CO3[JaHUE LIEJIOCTHOTO NPEICTaBICHUS
00 OKpy’KarollleM MUpE Kak O €AMHCTBE MPUPOIBl U YEJIOBEKA, KOTOpoe (GOPMUPYETCS B XUMHUU
Ha OCHOBE NIOHMMAaHHS BELECTBEHHOI'O COCTaBa OKPY’KAIOIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUS.

TecHo B3auMOAEHCTBYST € JpPYTMMH €CTECTBEHHBIMH HAayKaMM, XUMHUS cTaja
HEOThEMJIEMOW YacTbl0 MHUPOBOM KYJbTYpbl, HEOOXOIMMBIM YCJIOBHEM YCIEIIHOTO TpyAa U
AKHU3HM KakJoro wieHa oOmectBa. CoBpeMEeHHash XMMHMS KaK Hayka CO3HMIaTelIbHasl, KaKk Hayka
BBICOKMX TEXHOJOIHMH HaIlpaBiieHa Ha PELICHHE INI00aJIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CHIPHEBOM, JHEPTreTUUYECKOM, IHUIIEBON, HKOJIOTHYECKONW O€30MacCHOCTH U
OXpaHBbI 3/J0POBBS.

B cootBercTBMM ¢ OOIMMH LEISIMM M NPHUHLMIAMH CpPEIHEro oO0Iiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb U3yU€HUS) OPUEHTUPOBAHO
IIPEUMYIECTBEHHO Ha OOLIEKYJbTYPHYIO MOJIIOTOBKY OOYYalOLIMXCS, HEOOXOJUMYIO UM JUIs
BBIPAOOTKH MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCICIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MIPOAOIKEHHs 00pa30BaHuUs B pa3IMUHbIX 00J1ACTAX, HE CBS3aHHBIX HEIIOCPEICTBEHHO C XMMHUEH.



CocraBnsiromiuMu  TipefMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «OpraHuyeckas
xuMus» 1 «O0IIas 1 HeOpraHUYeCKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKM: cHCTEMa 3HaHUN [0 HEOPraHUYECKOW XUMUHM (C BKJIIOUEHUEM
3HaHUN M3 OOIIEeH XMMHH) U OpraHMYecKord Xxumuu. @opMUpOBaHUE TAHHOW CHCTEMbI 3HAHHI
MpU U3YYCHHH TpeaMeTa 00ecleuynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEILIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUN XHUMUH.

CtpykTtypa conepkanus KypcoB — «Opranndeckas xumusi» u «O01as 1 HeopraHudeckas
XUMES» chopMHpOBaHA B MpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3YUYCHHIO
y4eOHOTO0 Marepuaiga W OO0yCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHUW Ha
ONpENENEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBa
paccMaTpUBAKOTCS HAa YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHHSI OPraHUYECKHX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPECOXMMMUYECKUX M JJIEKTPOHHBIX NMPEICTABICHUNA O CTPOCHHM BELIECTB.
Ceenenusi 00 M3y4aembIX B Kypce€ BEIECTBaX JAIOTCS B Pa3BUTHH — OT YTIEBOAOPOIOB OO
CJIOKHBIX OHMOJIOTMYECKM aKTHBHBIX COCIMHEHHH. B Kypce OpraHm4eckoil XUMHU MOJTy4aroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 0o0pa3oBaHusl MEepBOHAUYATIHHBIC
MIPEICTABIICHUS] O XUMUYECKOU CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS], O XUMHUYECKOW PEAKIUH.

[Ton HOBBIM yIJIOM 3peHHs B mpeaMeTre «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
W3YYCHHBIH Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHs TEOPETHUYECKH MaTepual u
(hakToNOrNUecKre CBEJCHUS O BEIECTBaX W XMMHMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO0mIas ¥ HeOpraHu4yeckass XUMHUs» OOYJarOIIUMCS TPEIOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAQYCHHE TEPHOJUYECKOrO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJIOTHYCCKUX TO3UIINMN,
ry0e MOHSATh HUCTOPUYECKOE H3MeHeHHe (QYHKIUH 3TOro 3akoHa — OT oOolmaromei 10
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEWIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOKWCTBAX U
MIPUMEHEHHH, a TAKKE 0 XUMUYECKUX PEAKIMIX, X CYIIHOCTH U 3aKOHOMEPHOCTSX MIPOTEKaHUs
nononHsiercas B Kypcax 10 wum 11 KiaccoB »3iemMeHTaMu —colepKaHUs, HMMEIOUUMU
KYJbTYpOJIOTHYECKUA ¥ TPHUKIATHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbHOU U
MIPAKTUYECKON JESATEIBHOCTH YEeIOBEKa, CIIOCOOCTBYIOT BOCIMUTAHUIO YBAXKEHUS K IPOIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHHU, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh HH(DOPMAIMIO U MPUMEHSATH €€ ISl TIOTIOTHCHHS 3HAHUH, PEIIeHUs
VMHTEJUIEKTYyaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a1ad. B menoMm copepxkaHue
y4e0HOro mpeaMeTa « XMMUs JaHHOTO YPOBHS M3yUeHUs OPUEHTUPOBAHO HA (JOPMUPOBAHUE Y
00yJaromuxcsi MUPOBO33PEHYECKON OCHOBBI NIl TOHUMaHUs (HUIOCOPCKUX UACH, TAaKMX KaK:
MaTepHaTbHOE €JUHCTBO HEOPTAHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOCHHUEM, [TI03HABAEMOCTh ITPUPOIHBIX ABIECHUN IIYTEM DKCIIEPUMEHTA
U peuleHus] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU M TEOPETHUECKUMHU MPEIOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEIICHUH HKOIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepereHUs
SHEPreTUYECKUX PECYPCOB, CHIPhSI, CO3JAaHUS HOBBIX TEXHOJIOTUM U MAaTEPUAJIOB.

B muane pemenust 3amad BOCHHUTAHUSA, Pa3BUTHS M COLMAIU3ALUU  O0YyYaroIIMXCS
MPUHATBIE TPOrPaMMOM MO XUMHUU MOAXOAbl K OIPEACICHUIO CONEPKAHUS U IOCTPOCHHUS
mpeaMeTa MperycMaTpuBaT (POPMHUPOBAHUE YHHUBEPCAIBHBIX yY9E€OHBIX IACHCTBHIA, WMEIONTUX
0a30Boe 3HaUCHHUE I PA3JIMYHBIX BUJIOB JACSATEILHOCTH: pelIeHHs MpoOJeM, OMCKa, aHalu3a u



00paboTkn wuHGpOpPMAIUK, HEOOXOJMMBIX [JII TPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEeIOBATENIbCKON ASSITENFHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B IIO3HAHUU XHMHHU.

B mpakTuke npenoiaBaHus XUMUH Kak Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, TaK U
Ha YpOBHE cpelaHero oOmiero oOpa3oBaHuUsl, TMPU  OMNPEIEICHUU  COJEP>KATEIbHON
XapaKTepUCTUKU IeNiell H3yueHUs TMpeaMeTa HamlpaBlICeHHEM IEePBOCTEIIEHHOW 3HAYUMOCTH
TPaIUIMOHHO TpH3HAETCS (OPMUPOBAHWE OCHOB XHUMHUYECKOW HAayKd Kak o0JacTe
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTHUECKON MAESATeNIbHOCTH 4YelOBeKa M Kak OJHOrO U3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOIAMYECKON TOYKM 3pEHHS TaKOW MOAXOA K
OTIpEIEIICHUIO TIeTICH M3YUEHHUS TPEeIMETA SBISICTCS BIIOJHE ONPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TJIABHBIMH ILENSIMUA HU3Y4YeHHsS IpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBISITOTCS:

e (QopmupoBaHHE CHCTEMBl XHWMHUYECKUX 3HAHMA KaK Ba)KHEUIIEH COCTaBISIONMIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JIeXkKAT KIFOUEBBIC MOHSTHS,
dbyHIaMeHTaNbHbIE 3aKOHBI M TEOPHUH XWMHUHU, OCBOCHHUE $I3bIKa HAYKH, YCBOCHHE U
MOHMMAaHHUE CYUIHOCTH JOCTYIHBIX O0OO0OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX Pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOJaX TMO3HAHMUS BEIIECTB U
XUMHUYECKHUX peakInid, HeOOXOIUMBIX JUIsI TPHOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHHUM, UMEIOIIUX MECTO B MIPUPOJE, B MPAKTUUYECKOM U
MMOBCEAHEBHOM KHM3HU,

® pa3BUTHE YMEHHM U CHOCOOOB [EATENBHOCTH, CBA3aHHBIX C HaONIOJCHHEM U
OOBSICHEHHEM XHUMHUYECKOTO SKCIIEPUMEHTa, COOJIIOJICHMEM MpaBWil 0e30mMacHOro
oOpallieHus ¢ BEeIeCTBaAMH.

Hapsiny ¢ atum, comepkarenbHas XapaKkTepUCTUKa 1eJe U 3a/1ay U3y4eHus MpeaMeTa B
MporpaMMe 0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU
B CHCTEeME€ cpemHero obmero ooOpazoBaHus. CerogHs B TPENOJaBAaHUU XHUMHH B OOJbIIeH
CTENEeHH OTHAaETCS NPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJEpKaHusi OO0yueHwus,
OpPUEHTUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHKA 0O0IIe00pa30BaTeIbHOW OpraHu3allvH,
BJIA/ICIOIIEr0 HEe HAOOpOM 3HAaHUHU, a (QYHKIMOHAIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOYYCHHs 3HAHUN M MPUMEHEHHS X B PEAbHON >KU3HU IS PEIICHUs
MIPAKTUICCKHUX 33]1a4.

B cBa3u ¢ oTUM Tmpu uM3yuyeHUM mpeaMeTra «XHUMHsS» JOMHUHHUPYIOIIEE 3HAUYCHHE
MPUOOPETAIOT TaKKE IENH U 3a]]a9H, KaK:

ajgantanuusg oOyd4aromMXCS K  YCJIOBUSIM  JUHAMHUYHO  pPa3BUBAIOLIETOCS  MHpA,
(¢hopMUpOBaHHE WHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYHUYECTBY, CAMOCTOSITCILHOMY TPHUHATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C BEUIECTBAMH U WX PUMEHEHUEM;

dbopMupoBaHue Yy OOYy4YaIOUIMXCA KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTECHIIHIA),
MMEIONUX YHUBEPCATHHOE 3HAUCHHE JIUIS PA3IMIHBIX BUJOB JEATEIBHOCTH: PEIICHUS TPOOIIeM,
MOMCKa, aHajau3a W 00paboTku uWHGOpPMAIMK, HEOOXOIUMBIX JUISl TMPUOOPETEHUS OIbITa
NESTEIBHOCTH, KOTOpasi 3aHUMAeT BaXXHOE MECTO B IMO3HAHWM XHMUH, & TaKXKe IS OICHKHU C
MO3UIMN HKOJIOTUIECKOI 0€30TIaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJHYIO CPELy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJarommxcsi: CMOCOOHOCTH CaMOCTOSITEIPHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XHMHU B

COOTBETCTBUH C )KM3HEHHBIMHU IMOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC MH(POPMAITHOHHBIC
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TEXHOJIOTHH JIJIsl TOUCKA M aHaliu3a yueOHOU U HAyYHO-TIONYJISIpHON HH(GOPMaLUU XUMHYECKOTO
COJICpKAHUS;

(hopMHPOBaHHE U PA3BUTHE Y 00YYAFOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIITUICHUS,
Ha0JII01aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, NP TUIAHUPOBAHUU U MPOBEACHUU XUMHUECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaronmxcs YyOeKIEHHOCTH B TYMaHHCTUYECKOW HAMpPaBICHHOCTH
XUMHHM, €€ BaXHOW pPOJIM B  peIIeHWH THo0albHBIX  MPOOJEM  palOHATBHOTO
MIPUPOOTIONB30BaHUS, TMOMOJHEHUS JHEPreTUYECKUX PECypCOB M COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeHOTO OTHOIICHUS K TPUPOJE U CBOEMY
3JI0pPOBBIO, & TaKXKE MPUOOPETEHHsI OIbITa UCIIONB30BAHUS MMOTYYSHHBIX 3HAHUM JJIsI TIPUHSATHUS
IPAMOTHBIX PEUICHUHN B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B ydeOHOM maHe cpemHero oOIero o0pa3oBaHUs MPEeaMET « XUMHs 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeaIMeTHOM 001acTi «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO61iee yuCI0 YacoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpa3oBaHusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11
kinacce — 34 gaca (1 4yac B Heneno).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuvyeckne OCHOBbI OPraHUYeCKOH XUMHH

[IpenmeT opranndeckor XUMHUH: €€ BOZHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B MOJIYYECHHU
HOBBIX BEIIECTB U MaTE€pHaNOB. Teopus CTpOeHUsl OpraHndecKux coequnennii A. M. bytieposa,
e€ ocHOBHBIE monokeHus. CTpyKTypHbIe (OpMYJbl OpPraHMYECKUX BellecTB. [ omomorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCAUHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[Ipencrapnenne o  kinaccudukaluu  OpraHMYecKMX  BemecTB.  Homenkmartypa
OpPTaHMYECKHX COCIWHEHUN (CHUCTeMaTH4ecKas) W TpPUBHAIBHBICE HA3BAaHUS BAKHEHIIMX
MPEJICTABUTEIIEH KIACCOB OPTaHUYECKHUX BEIIECTB.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUEHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMJICHUE C
o0Opa3liaMyd OpraHWYEeCKUX BELIECTB M MaTepHalaMd Ha WX OCHOBE, MOJEIMPOBAHHE MOJICKYI
OpTraHWYECKHX BEIIECTB, HAONIOACHUE ¢ OINUCAHWE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEeBPAILEHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHuu (TIaBIeHUE, 0OYTIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psif. MeTaH W 3TaH — MOpocTerlne
MPEeICTABUTENH alKaHOB: (DU3MYECKHEe W XHMHYECKHE CBOWCTBA (peakiuu 3aMelleHus |
TOPEHHUsI ), HAXOXKJICHNE B MIPUPO/IE, TTOJYICHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUI psAll. DTUIEH U MPONWIEH — MPOCTEeUIIne
MIPEeICTABUTENHN AJKEHOB: (DU3MYECKHEe W XUMHUYECKHE CBONCTBA (pEeakiuu TUAPUPOBAHUS,
rajoreHUPOBAHUS, THUIPATAIIUU, OKUCJICHUS U TIOJTUMEPHU3ALINN ), TTOJIyYCHUE U PUMEHEHHE.

Ankanuensl: OytamueH-1,3 u meTmwiOyTaaueH-1,3: cTpoeHHe, BaXKHEHUIINE XHUMHYCCKUE
CBOIicTBa (peakius noaumepusanun). [lonydeHne CMHTETHYEeCKOTO KaydyKa U Pe3UHBI.

AJKMHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psAa. ALCTUICH —
MIPOCTEHIINIA TPEICTAaBUTENb aTKUHOB: COCTaB, CTpOeHUE, (U3NMUECKUE U XUMUYECKHE CBOMCTBA
(peaxiuu ruApUpOBaHUs, TAIIOTCHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOJTyYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PpU3MUECKHUE M XUMHUYECKHE CBOMCTBA (pEaKIuu
TaJIOTCHUPOBAHUS W HHUTPOBAHMSI), MOJYYCHHE M TpPUMEHEHHe. Tonyon. cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBAHUs. U HUMPOBAHUS), NOTYYeHUue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBSI3b MEXAY YIJIEBOJOPOJAaMH,
MPUHAICKALIMMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHbie UCTOYHUKU YTIAEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHHIE HEDTSHBIE Ta3bl.
Hedte u e& mnpoucxoxnenue. CrnocoObl mepepaOOTKH HEPTH: TNEPEeroHKa, KPEeKHHT
(TepMHUECKUH, KaTalIuTHYECKuil), mupoiu3. [IponykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiyib U IpOAYKTHI €0 nepepadoTKH.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUEHUS BEIIECTB U UX MPEBpALICHUI: O3HAKOMJIEHUE C
oOpa3iamMu TUIacTMacc, KayqyKoB U Pe3wHbI, KoJuteKun «HedpTs» 1 «YTolby, MOIeTupOBaHNE
MOJIEKYJ YIJIEBOJOPOJIOB M TaJOre€HONPOU3BOJHBIX, IPOBEJCHUE MNPAKTUYECKOW pPabOThI:
MOJIyYEHHUE STHUIICHA U U3yUYE€HUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bolunicnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, 00BbEMa, KOJIUYECTBa
HCXOJHOTO BEUIECTBA WM NPOAYKTa PEaKIMH O HM3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJTHOTO U3 UCXOTHBIX BEIIECTB WM TPOITYKTOB PEAKIINN).

Kucnopoacoaep:xamye oprannyeckne coeuHeHUst

[IpenenvHble OAHOATOMHBIE CHUPTHI. METAaHON M O3TaHOIN: CTpPOCHHUE, (U3MUECKHe H
XUMHAYECKHE CBOMCTBA (pPEaKIHMW C aKTUBHBIMH METaJNIaMH, TaJOT€HOBOIOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoiHbie cBsS3U MEKIy MOJIEKyJIaMu CiupToB. JleificTBre MeTaHoNla U dTaHOJa
Ha OpraHU3M YeJoBeKa.

MHoOroaToMHBIE CHHPTHI. ODTHJICHIJIMKONb W TIUIEPUH: CTpOeHHWe, (u3ndeckue u
XMMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MIEJIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peakius Ha
MHOTOaTOMHbIE cnUpThl). JlelicTBue Ha opraHusM denoBeka. IIpuMmeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@eHoN: CTpOEHHE MOJEKYJbl, (U3NYECKUEe M XUMHUECKHUE CBONCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue penona.

Anpneruapl U kemowusvl. DopManbAerui, aneTalbIeTHI: CTpoeHHe, (u3uueckue u
XMMHYECKHE CBOWCTBA (PEaKIMU OKHUCJICHHS M BOCCTAHOBIICHHWS, KAUECTBEHHBIC PEAKIUH),
MOJTyYeHHE U IPIMEHEHHE.

OAHOOCHOBHBIE Tpe/ebHble KapOOHOBbIE KHCIOTHL. MypaBbuHAs U YKCYCHAsi KUCIIOTHI:
CTpoeHue, PU3NIecKre 1 XUMUIECKUE CBOKCTBA (CBOMCTBA, 00IIME AJIs KJIacCa KUCIIOT, PeaKIIHsI
stepudukanum), mnoiydeHue u mnpuMmeHeHue. CTeapuHOBasi U OJEMHOBAs KHUCIOTHI Kak
MPEICTABUTENH BBICITUX KapOOHOBBIX KUCJIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE ICUCTBHE.

Crnosxxuble 2pUpbI KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3PUPOB.
Kupsl. I'naponus xxupos. [Ipumenenue xupoB. bruongorudeckas posb KUPOB.

VYTneBoabl: cocTaB, KIIacCU(PHUKAIHS YTICBOAOB (MOHO-, IU- U moymcaxapuzsl). [moko3a —
MPOCTEHIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJbI, (pU3MUecKHe U XUMHYECKHE
cBoiicTBa (B3auMmomeicTBue ¢ ruapokcuaom Meau(ll), okucieHne aMMUAYHBIM PAcTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHME TUIIOKO3bl), HAaXOXIEHHE B MPHUPOJE,
puUMeHeHue, ouosorudeckast poib. dotocunTe3. OpyKTo3a Kak U30MEP TIIFOKO3BL.

Kpaxmain u nemironosa kak npupoasnbsie noaumepsl. CTpoeHne Kpaxmalla U LEJUTIOJIO3bI.
duznyeckre 1 XUMUYECKHE CBOMCTBA Kpaxmaia (THIPOJN3, KaYeCTBEHHAs PEaKIus C HOJA0M).

DKCTepUMEHTANIbHbIE METOJbl W3Y4YCHHs BEIIECTB W WX TNPEBpAIICHMI: MPOBEACHHE,
HAONIOZICHWE W ONHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peaKkIMu OJIHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToMHBIX
CcupToB (B3auMoOjeiicTBUE IimiepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerumoB (okucieHue
aMMMauHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxkcumom wmenu(ll), B3aumonericTue
Kpaxmalla ¢ HOJIOM), MPOBEJIEHHUE NPAKTHUECKOW pabOThI: CBOICTBA pacTBOpa YKCYyCHOU
KHCIIOTHIL.

Pacuérnble 3a1aumn.

Bolunicnenuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccel, 00BEMa, KOIUYECTBa
WCXO/JHOTO BEIIECTBA WJIM TPOIYKTAa PEaKIUH 10 HM3BECTHBIM Macce, O00BEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHIH).

A3zoTcozeprkaliye opraHu4ecKrue COeIMHEHHUS.

AMUHOKHCIIOTBI KaK aM(OTepHble OpraHW4YecKue coeauHeHus. Dusndeckne u
XMMHUYECKHE CBOICTBAa aMHUHOKUCIOT (Ha mpuMepe IiniKHA). buonormdeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuapl.



benkn kak nmpupoaHble BBICOKOMOJIEKYJIIpHBIE coenuHeHus. [lepBudHas, BTOpu4Has u
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OENKOB: THIPOJIN3, JI€HATypalus,
KayeCTBEHHBIC PEaKIINU Ha OCIKH.

OKclepyMEHTAIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpEBpallleHuil: HaOironeHue u
ONMCaHHe JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HarpeBaHWW, LBETHBIE
peakIu OEJIKOB.

BbicokoMoIeKy/IsIpHBIE COeIMHECHHA

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AINH, CPEAHSs MOJIeKyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MTOJIMMEPU3aLUs U ITOJIMKOHCHCALIMS.

DKCHepUMEHTaIbHbIE METO/Ibl M3YYEHMs BELIECTB U UX MPEBPALLEHUI: 03HAKOMJICHHE C
o0pa3iaMy IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, KaydyKOB.

MexmpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsS3€d MpHU M3ydyeHUU opraHmdeckoi xumuu B 10 kiacce
OCYILECTBIIIETCSI Yepe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak WU
MOHSITUM, ABJISIOIIUXCS CUCTEMHBIMU I OTJEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCcTBEHHO-HAayuYHbIE TOHSATHUS: SIBJICHHE, HAay4HbIH (aKT, THIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTe3, KiIacCupUKalus, MepUOAUYHOCTb, HaONIOJEHUE, HU3MEpPEHue,
JKCIEPUMEHT, MOJACIIMPOBAHUE.

®dusuka: MaTepus, SJHEPIUs, Macca, aToM, dJIEKTPOH, MOJIEKYJ1d, SJHEPTeTUYECKUI YPOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHHUS.

buonorus: kinerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH AaKTUBHBIE BeIeCTBa (OEIKH, YTIACBOIbI, JKUPbI, (PEPMEHTHI).

I'eorpadusi: MUHEpAITBI, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUTHBO, PECYPCHI.

TexHonOrKs: NUILEBbIE MPOLYKTHI, OCHOBBI PAlIMOHATIBHOIO ITUTAHMS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE ITPENapaThl, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KUIACC

OBIIASA U HEOPTAHUYECKASA XUMMUA

Teopernyeckne 0CHOBBI XUMHUH

XumMuueckuil sneMeHT. AToM. Sapo artoma, H30TONBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTHueckue YpOBHHU, MOTYPOBHH. ATOMHBIC OpOHUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeseseHus 3JIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(UTYpaLusi aTOMOB.

[Tepronnueckuii 3akoH u Ilepuoguueckass cuctema Xumudeckux syemeHToB [l U.
MenpeneeBa. CBs3p NEPUOAMYECKOTO 3akoHa M llepmonnueckoil CHCTEMBI XUMHYECKHX
anementoB JI. 1. MenzaeneeBa ¢ COBPEMEHHOI TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHMsI CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB
0 TpyIIIaM U MepruojiaM. 3Ha4eHHE EPHUOANUECKOI0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XHUMHUYECKas CBsA3b. Buabl XUMHUECKOM CBA3M (KOBaJICHTHas
HENoJIsIpHast U MOJIApHas, MOHHAs, MeTalinuyeckas). MexaHu3Mbl oOpa30BaHUs KOBaJIEHTHOMN



XUMUYECKON CBsA3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTB.
DnexTpooTpuLATENIbHOCTh. CTeneHb OKUCIIEHUs. FIOHbBI: KATUOHBI U AHUOHBI.

BemtectBa MOJEKYJISIpPHOrO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsTre 0 aucnepcHBIX cucTteMax. VICTHUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBast 10t
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmueckux coequHeHud. HomeHkiaTypa HEOpraHMYECKHX
BeleCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BELIECTB, MNPUHAUICKAIMMUX K Pa3InYHbIM
KJIaccam.

Xummueckas: peakuus. Kiaccupukamuss XMMUYECKHX peakIuil B HEOPraHMYECKOW |
OpraHWYECKONW XMMHUH. 3aKOH COXPAaHEHHsI MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MIPEBPAILICHUS
SHEPrUM NPU XUMHUYECKUX PEAKLHAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTHMblE pEaKIUU.
Xumnueckoe paBHoBecue. (DAKTOpbI, BIMSIOLIME HAa COCTOSHUE XMUMHYECKOTO PABHOBECHS.
[Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIIasl, HEUTpaibHas, IIEJIOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCIIEpPUMEHTAJIbHbIE METOJbl M3YyYEHMsI BEIIECTB M MX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuonuueckas cuctema xumudeckux snemeHToB Jl. M. MenneneeBa», u3yuyeHue
MoOJleNeld KPUCTAUTMYECKUX PEMIETOK, HAONIOJEHHEe W ONHCAaHUE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOkKEHHE MEePOKCHAA BOJOpPOAAa B MPUCYTCTBHM KaTallu3aTopa,
OIIPECIICHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOpA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHUE IMpaKTUUEeCKOH paldoThl «BnusHMe paznuuHbIX (PaKkTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLINI.

Pacuérnbie 3amaun.

PacuéTbl o ypaBHEHUSIM XUMHUECKHUX PEAKIUil, B TOM YHCJIe TEPMOXUMHUUECKHE PaCUEThI,
Pacy€ThI C UCTIOIB30BAHUEM MOHATHS «MAaCCOBast 1OJIS BEIIECTBAY.

Heoprannueckas xumus

Hemeramnel. Ilonmoxxenne HemeramioB B Ilepuogumdeckodl cucteMe XMUMHYECKHX
sanementoB JI. M. MenzneneeBa U 0coOEHHOCTH CTpoeHHUs aromoB. dusnyeckue cBoOHcTBa
HEMETAJJIOB. AJIJIOTPOIUSI HEMETAJUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepona).

XUMUYECKHE CBOMCTBA Ba)KHEHIINX HEMETAJUIOB (TajoreHoB, cephl, a3oTa, ¢ocdopa,
yIIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALUX KUCIOT, BOAOPOIHBIX
COCTMHEHUH).

[IpuMeHeHNne Ba)XHEMIINX HEMETAJUIOB U UX COETMHEHUIA.

Meramnsl. [lonoxxenne Meramnos B [lepuogudeckoi cucteMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OcOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue
¢usnyeckue cBoiicTBa MeTaymuoB. CIulaBbl METaNIOB. DJIEKTPOXUMHUYECKUN DSl HamNpsKeHUH
METaJlJIOB.

XWMHYECKHUE CBOMCTBA BAXKHEUINIMX METAJIOB (HATPUHM, KaJIWid, KaJbIlMH, MarHuu,
IIOMUHUH, TUHK, XPOM, KeJIe30, Me/ib) U UX COCTUHECHUH.

OOmre crocoObl MoTyueHust MeTaJUIOB. [IpiMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJbl H3YYEHHs BEUIECTB M MX MPEBPALLCHUN: H3y4YCHHUE
KOJJIeKIMM «MeTamsl U CIUIaBb», OOpa3lloB HEMETAIOB, PELICHHE 3SKCIEePUMEHTAIbHBIX
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3aja4y, HaONIOJIEHHWEe W ONHMCAaHHWE JEMOHCTPALMOHHBIX H  JAOOPATOPHBIX  OMBITOB
(B3aumoieiicTBUE THAPOKCUAA ATIOMHUHMS C PACTBOPAMH KHUCJIOT M IIEJIOYel, KaueCTBEHHbIC
peaKIu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3aaumn.

Pacué€Tpl maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce win 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJHO U3 BEIIECTB UMEET IMPUMECH.

XumMus " ’Ku3Hb

Ponp xumun B 00ecriedeHUHN SKOJIOTHIECKOM, SJHEPTETHUECKON U MUIIEeBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [IoHSATHE O HaydyHBIX MeETOAAaxX IIO3HAHUS BEHIECTB M XUMHUYECKHX
pEaKUHUid.

[Ipencrapnenuss 00 O0OmMMX HAy4HbIX NPUHLIUIAX [POMBINUIIEHHOTO MOJyYeHHUs
BaXKHEHMIINX BEIECTB.

UenoBek B MuHpe BEIIECTB W MAaTEPUAIOB: BAXXHEHIIME CTPOUTEIbHBIC MaTEpUaIbI,
KOHCTPYKLMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHasbl I 3JICKTPOHUKH,
HaHOMATEPHUAaJIbl, OPraHUIECKIEe U MUHEPATbHBIC y100peHUsI.

XuMHsi U 370pOBbE YEJIOBEKA: IMpaBHJia HMCIOJIb30BAHUS JICKAPCTBEHHBIX TMPEMapaToB,
MpaBuia 0€30MacCHOr0 UCTIOIB30BaHUS MpPEnapaToB OBITOBONM XMMHHU B TOBCETHEBHOMN KU3HHU.

MexpeamMeTHbIE CBSI3H.

Peanuzarust MeXpeIMETHBIX CBSI3EH MPU U3YUYEHUHW OOIIEH W HEOPraHWYECKOW XMMHUH B
11 xmacce oCymIECTBISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK M TMOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBeHHO-HAyYHbIC TMOHITHS: HAy4YHbIH (akT, THIOTE3a, 3aKOH, TEOpus,
aHajgu3,  CHUHTE3,  Kilaccupukauus,  NEPUOJUYHOCTh,  HAOIIOJEHUE,  DKCIECPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, SBICHUE.

®usuka: Marepus, SHEpPrus, macca, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaanoaKTUBHOCTh, MOJICKYJIA, SHEPTETUUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIeCTBa, (U3NYECKUE BEIMUUHBI U €IMHUIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHUKPOIIEMEHTHI,
BUTAaMUHBI, OOMEH BEUIECTB B OPraHU3Me.

I'eorpacdus: MuHepabl, TOpHbIE TOPO/IBI, MOJIE3HBIE HCKOMAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBIIIUIEHHOCTb, MeTaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuasos, CEJIbCKOXO035CTBEHHOE IIPOU3BOCTBO, MULIEeBas
MIPOMBIIIICHHOCT, (papMarieBTU4ecKasi MPOMBIILIEHHOCTh, MPOU3BOACTBO KOCMETHUECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, JIEKTPOHHASI MPOMBIIIICHHOCTD,
HaHOTEXHOJIOTHH.
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INDTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOITPAMMLBI 110 XMMHWHN HA
BFA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBnmuBaeT TpeOOBaHHWS K pE3yJbTaTaM OCBOCHHUS OOyYaIOMIUMUCS
IIpOrpamMM CpegHero oOuiero oopa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuyHo-meTonndeckoii OCHOBOM Ui pa3padOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
MIPOrpaMM CpeIHEro o01ero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM € CHUCTEMHO-ACSATEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TpeaMeTa «XHUMHUS» Ha YpOBHE CpPEIHEro O0Omero o0pa3oBaHUS
BBIJICJICHBI CIIEYIOLINE COCTABIIAIOIINUE!

OCO3HaHHE O0YYAIOIUMHCI POCCUHCKOM Tpa’KAaHCKON HAEHTHYHOCTH — T'OTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEIETICHHIO;

HaJIM41e MOTUBAILMM K 00y4EHHUIO;

LIeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HA OCHOBE KJIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIMMA 6a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYyYarOIIMXCs PYKOBOACTBOBATbCA B CBOEH JESATENBHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMM, TPUCYIIMMHU LIEJIOCTHOM CHUCTEME XUMHUYECKOI'O
oOpazoBaHus;

HaJIMYMe TNPaBOCO3HAHMS HKOJOTMYECKOW KyJIbTYyphl M CIOCOOHOCTH CTaBUTh LETH U
CTPOUTD KU3HEHHBIE IIIaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUSA HpeaMeTa «XHUMMs» JOCTUTAKOTCS B EAUHCTBE
yu4eOHOIl M BOCHIUTATEIbHOM JIEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSIMH U HJA€aJlaMU  POCCUHCKOTO
IPaXJIaHCKOI0 O0OIIecTBa, NPUHATHIMM B OOILECTBE HOPMaMU M MpaBWIaMU IOBEJCHMS,
CHOCOOCTBYIOLIMMHM TPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTU 00YUaIOIIHUXCSI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHPOBAHHOCTh
ONbITa TIO3HABATEIBHOM M TNPAKTUYECKOH JAESITENbHOCTH OOydYarolMXcsi 10 pealu3alnuu
IIPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTU:

1) rpaIaHCKOT0 BOCIUTAHMS

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00g3aHHOCTEHN, yBaXKEHUS K
3aKOHY Y NPaBOMOPSAKY;

IIPEICTABIEHUS] O COLUAIbHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIBHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHNH yueOHbIX U M03HABATEIbHBIX 33/1ay, BHIIOJHEHUH XUMHUECKUX HKCIICPUMEHTOB,

CHOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUS], JIOTUKY U apryMEHThI IPYrHX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH J1€ATEIbHOCTH;

2) NaTpMOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACJIEJUI0 OTEYECTBEHHOU
XUMMWH;

YBaO)XEHUS K IPOLIECCYy TBOpPUECTBA B OOJACTH TEOPUU M NPAKTUYECKOTO MPUMEHEHMSI
XMMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb Pe3yJbTaT JUIMTENIbHBIX HAOIIOJEHUH,
KPOMNOTJIMBBIX SKCIIEPUMEHTAJIBHBIX IOUCKOB, TOCTOSSHHOI'O TPY/1a YUEHBIX U IPAKTUKOB;
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WHTEpeca M TI03HABATEJIbHBIX MOTHUBOB B TMOJYYEHHU U TMOCICAYIONIEM aHAJIU3e
nH(OpPMAIIUY O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHU;

CIIOCOOHOCTH  OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHPYSACh HA MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

FOTOBHOCTM OLEHHMBATh CBOE MOBEICHUE M NOCTYNKH CBOMX TOBapULIEH C MO3ULIMI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TTOCJIEICTBUM ITUX TIOCTYITKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHMs I[IEHHOCTEH 310poBOro W Oe3zomacHOro oOpas3a >KU3HU, HEO0OXOAWMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (hHU3HMUECKOMY U TICUXUIECKOMY 370POBBIO;

coOIofCHHs MPaBUJI OE30MACHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MMOBCEIHEBHOMN
YKU3HH U B TPYJIOBOM JCSATEIHHOCTH;

MMOHUMAHUS IICHHOCTH TMPAaBWJI HWHIWBHIYAJIbHOTO M KOJUIGKTUBHOTO O€30IacHOTO
MOBEJICHUS B CUTYalUsAX, YTPOXKAIOIIUX 3/IOPOBBIO U JKU3HU JIIOCH;

OCO3HAHUS TOCJEJACTBUI M HENMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHHS aTKOTOJS,
HapKOTUKOB, KYpEHHs);

5) Tpy10BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4YCOHO-HMCCIEAOBATEIBCKON JCATEIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEIICHUH TNPAKTUYCCKUX 3a7ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

WHTEpeca K MPaKTHYECKOMY HM3YUYeHUIO Tpod)ecchil pa3inuyHOro poja, B TOM UHKCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN TT0 XUMHUH;

YBKEHUS K TPYIY, JIIOJAM TpyJa U pe3yjbTaTaM TPYJA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIWBUIYaIbHOM TpPaeKTOpHUH OOpa30BaHMS,
Oynymieit mpodeccuu u peanu3anud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U TTOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4YecKOro BOCIIUTAHUS

9KOJIOTUYECKH 11ETIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK HCTOYHUKY CYIIIECTBOBAHHMS
’KM3HHU Ha 3eMiIe;

MMOHUMaHUA TI00aTHOTO XapaKkTepa 3KOJIOTHUECKUX MPoOJIeM, BIUSHUS SYKOHOMUYECKUX
MPOIECCOB HAa COCTOSTHHE MPUPOTHOMN U COIUATILHOM CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIONH30BAHUS JOCTUKECHUM XUMHHU JJIsI PELICHUS BOIIPOCOB
palMoOHATBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOT'O HEMPUATHUS JACHUCTBUM, MPUHOCIIIMX BpPEJ OKPYKAIOUIEH MPUPOIHOU cpene,
yYMEHHsI TIPOTHO3UPOBATH HEOIArOMpUSATHBIC KOJOTHUECKHUE IMOCISICTBHUS MPEIINPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAILATh UX;

HaJu4usl PA3BUTOrO HKOJOTMYECKOrO MBIIUIEHUS, SKOJOTMYECKOW KYJIbTYpbl, OIbITa
NEATeIbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCSI HMH B
MMO3HABATEIbHOM, KOMMYHUKATUBHOMN U COITMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UICONIOTHH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOU MPAKTUKU;
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[IOHUMAaHMsl cHeluM(UKM XUMUM KaK HayKd, OCO3HaHHi €€ ponu B (HOPMHUPOBAHUU
PalMOHAIBFHOI'0 HAYYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY’KaroLieM
MHpE Kak O €AMHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny podIeM COXPaHEHUs IPUPOJHOTO PABHOBECHS,

yOex1EHHOCTH B 0CO00H 3HAUMMOCTH XUMHM JUIsl COBPEMEHHOW LMBWIIM3ALMU: B €&
T'YMaHHUCTUYECKOW HAIpaBICHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU
KYJIbTYpBbl, PELIEHUH II100aJbHBIX MPOOJIEM YCTOHYHMBOIO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOIA,
JHEPreTUYECKOW, TMHUIICBOM M DKOJOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00ecIeYeHn! YCIOBHM YCIEUHOro TPyAa U SKOJIOTHYeCKU KOMGOPTHON KU3HU KaXKAOr0 4jieHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TI'paMOTHOCTH: IOHMMAHMS CYIIHOCTHM METOJIOB IIO3HaHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CHOCOOHOCTH MCIIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUM OKPYXKAIOIIEro MHUpa M HPOMCXOIAIINX B HEM H3MEHEHMH,
yMEHHUsI JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MTOJIyYE€HHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIOIB30BATh XMMUYECKHE 3HAHUS ISl PELeHUs PpodieM
B pEaAJIbHBIX )KMU3HEHHBIX CUTYALMSX;

MHTEpEeca K MMO3HAHUIO U UCCIIEA0BATEIbCKON JEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIy4CHHIO HOBBIX 3HAaHMM 10 XMMHH B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K OCOOEHHOCTAM TpyJa B pa3iMuHbIX cdepax mnpodecCuoHaTbHON
JEATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHBIE pPe3yJIbTaThl OCBOCHHS YyYeOHOro IpeaMeTa «XUMHUS» Ha YPOBHE
CpelHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaUUMBIC I (DOPMHPOBAHUSI MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXIUCIHUILTHHAPHBIC
(MexIpeIMeTHBIE) 00IIIeHayYHbIE TOHATHS, OTPAXKAIOIINE [IEJTOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(rKy METOJIOB MTO3HAHUS, UCTIOIh3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
JHEPrus, SABJICHHE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIMUII, THIIOTEe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUS, UCCIIeI0BaHUE, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpcalbHble  yueOHbIE  JelcTBUS  (MO3HAaBaTeNbHBIE,  KOMMYHHUKATHBHEIC,
perynatuBHbe), obecrneunBaroniye (GOpMHpOBaHHE (PYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COILIMATILHOM KOMIIETEHITMH 00YYarOIIHXCS;

CIIOCOOHOCTh ~ OOYYaIOIIMXCS ~ KCIOJB30BaTh  OCBOCHHBIE  MEXIMCIHUILTMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHble Yy4eOHble NCHCTBUS B IO3HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHbIE PEe3yJIbTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCATBHBIMH yUeOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU J1€HCTBUSMHU.

OBi1aieHNe YHUBEPCAILHBIMU YU€OHBIMHU MO3HABATEILHBIMH I€ICTBUSIMH:

1) 6a30Bble JIOTHYECKHE JIeiiCTBUSA:

CaMOCTOSITENIbHO  (hOPMYJIHPOBaTh M aKTyallM3MpOBaTh NpPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh IEH JIEeATEIBbHOCTH, 3aJaBas TapaMeTpPhl U KPUTCPUU HUX JIOCTHOKEHUS,
COOTHOCHUTH PE3YyIbTaThl ACSITEILHOCTHU C IOCTABJICHHBIMU IIEJISIMU;
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WCIIOJIb30BaTh TPU OCBOCHUU 3HAHUI MPHUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHble TPU3HAKU TMOHATHA W YCTAaHABIMBATh WX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (DAKTOB W SIBJICHHIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH I KJIaCCU(DUKAIIMY BEIIECTB M XUMUYECKUX PEaKIIHii;

YCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIEC CBSI3U MEX]y H3y4aeMbIMU SBICHUSIMU;

CTPOWUTH JIOTUYECKHE pACCYXACHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, II0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBJICHHX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSTH B TPOIecCe MO3HAHMS, WCIOIh3yEeMbIe B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, MPeoOPa30BbIBATH MOJIETIbHBIC IPEICTABICHHU — XUMUYECKUN 3HAK (CUMBOI) SJIEMEHTA,
XuUMHA4ecKas (GopMyia, YypaBHEHHE XUMHUECKOM peakuud — TpH PEIICHHH Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3aj[ad, MPUMEHITh Ha3BaHHBIE MOJENbHbBIE IPECTaBICHUS
JUTSI BBISIBIICHUS] XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUECKHUX PEaKIIUA.

2) 0a30BbIe HCCIeA0BaATENbCKUE I CTBUS:

BJa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUi;

dbopMynupoBaTh LEAM M 33JaYd  HMCCIEAOBAHMS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIEHO C(POPMYJIMPOBAaHHBIE BOMPOCH B Ka4€CTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
TUTst QOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BIIQJICTh HABBIKAMH CAMOCTOSITEIILHOTO IUTAHUPOBAHHS U TPOBEJCHUS YUYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIOATh 32 XOJIOM MpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3ynabTar, (GopMynupoBaTh O00OOLIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHMUS, COCTABIISATE OOOCHOBAHHBIN OTYET O MPOCTAHHOM
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOW MCCIIEIOBATENbCKON U MPOEKTHOM JesTeIbHOCTH,
MPOSIBIISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOWCKY METOJIOB pEHICHHUS
MPAKTUYECKHX 3a]1a4, IPUMEHEHUIO PA3TUYHbIX METO/IOB MO3HAHMUS.

3) pa6ora ¢ nungopmanueii:

OPHCHTHUPOBAThCS B pa3IMYHBIX HCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHUMHUYECKOrO COJAEpKaHMsA, CIpaBOYHble TocoOus, pecypchl VHTepHeTa),
aHATU3UPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB W (OpM MpeACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U TMPUMEHSTH pa3IUYHbIE METOABl MpPH TMOUCKE U O0TOOope
nHpOpMaKY, HeOOXOUMOH JUTS BBITIOHEHUS YYeOHBIX 3314 ONPEIEeIEHHOTO THIIA;

MPUOOPETATh OMBIT HUCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (pOpMy IpeacTaBieHUs] HHGOpMauu (CXEMBI,
rpaduku, TuarpaMMel, TaOIUIBL, PUCYHKU U IPYTHE);

WCIIONIb30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBA MpU pPabOTe ¢ XUMHYECKOU
nH(popManue: NPUMEHATh MEXIpeaMeTHble ((pu3nueckne W MaTeMaTHYeCKHe) 3HAKH W
CUMBOIIBI, (hOpMyITbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

WCTIOJIB30BATh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHHUKATUBHBIMHU 1€l CTBUSIMMU:

3aJaBaTh BOMPOCHI M0 CYIIECTBY 00CYKAaeMOM TeMBbI B X0Ji€ AMAJOra W/WIN JAUCKYCCHH,
BBICKA3bIBATh HJIEH, (POPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeITIOKEHHOM 3a/1a4H;
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BBICTyIIaTh C IPE3EHTAlMell Pe3yJIbTaTOB MO3HABATEIBLHOM AESITeNbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU  BBIIOJHEHHUH XUMHUYECKOIO
JKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO HCCIIEIOBAHUIO CBOMCTB H3Yy4YaE€MbIX BEILECTB,
peanuzany y4yeOHOro mpoekTa u (OopMyIHpoBaTh BBIBOJBI IO pPE3yJbTaTaM HPOBEAEHHBIX
WCCIEeIOBAaHUH MMyTEM COTJIACOBAHUS TMO3HIIUN B XO€ 00CYKACHHS U 00MEHAa MHEHUSIMH.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU JeCTBUSMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATENbHYIO JI€ATEIHHOCTH,
orpenenss e€ 1enu W 3aJa4yd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
MpeajaraeMblii aaropuT™ ACMCTBUI NPU BBHIMOJIHEHUHU YUYE€OHBIX M HCCIEOBATENILCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO UX PEIICHUs C yUYETOM MONyUYEHHUSI HOBBIX 3HAHUI O
BEII[ECTBAX U XUMHYECKUX PEAKITUSX;

OCYUIECTBIIAITh CAMOKOHTPOJIb CBOEM JEeATEJIbHOCTH Ha OCHOBE CcaMoaHalu3a U
CaMOOLIEHKHU.

INPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasl XuMus» OTpaXKaroT:

Cc(OPMHPOBAHHOCTh MPEJACTaBICHUI O XHMMHUYECKOH COCTaBISIOIEH €eCTEeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWU SIBICHUH HpPUPOABI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YyHKIUOHAJIBbHOW TPAaMOTHOCTH, HEOOXOAMMOW st
peleHrsT NPaKTUYEeCKUX 3aJad M HSKOJOTHYECKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BIAJICHAE CUCTEMOM XWUMHUYECKMX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIue
MOHATHUS (XMMUYECKHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTD,
AEKTPOOTPHUIIATEILHOCTh, XHUMHUYECKasi CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpall€HHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHANBHAS TPYIa, PaJWKal, H30MEPHUs, HW30Mepbl, TOMOJOTHUYECKUN P, TOMOJOTH,
YTJIEBOJOPOBI, KACIOPOA U a30TCOJAEpKAIINE COEAVHEHUS, MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUSI OPraHUUECKUX
BemectB A. M. DbymiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN SA3BIK XUMHUHM; MHUPOBO33PCHUECKHE 3HAHHWSA, JICKAIIME B OCHOBE IOHUMAaHM
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJyYEHUHU U 0€30ITaCHOM HCIIOJIb30BaHUH BaXKHEUIINX OpPraHUUECKHUX BEIIECTB B OBITY
U IPAaKTUYECKOH NEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBIABIISATH XapaKTEpPHbIC MPU3HAKH MOHATUHN, YCTaHABINBAThH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHUS ITPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPTaHNYECKUX COCIMHEHNM;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY IS COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTON, COKpalIéHHON) (OopMy OpraHM4YECKUX BEILECTB
U YPaBHEHMM XMMHUYECKUX PEaKIMH, U3TOTABJINBATH MOJEIIN MOJIEKYJ OPraHUYECKHX BEILECTB
JUISl WILTIOCTPALMN X XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHHS;

c(OPMHUPOBAHHOCTb YMEHHUH YCTaHABIUBATh IPUHA/JIEKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HUX COCTaBy M CTPOEHHUIO K OIpeNelIEHHOMY KiacCy/Tpynne CoeIuHeHUN

(YyrieBonopoibpl, KUCIOPOA U a30TCOJAEPKAIUME  COEAMHEHUs, BBICOKOMOJIEKYJISIPHBIE
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COCIMHEHUS), JlaBaTh MM Ha3BaHUA 1Mo cucTematudyeckoii HoMmeHkinatype (IUPAC), a Ttaxxke
MIPUBOJUTh TPUBUAIBHBIC HAa3BAaHUS OTACIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIUIICH,
aleTHJICH, ATWICHIJIMKOb, TIWIEPHUH, (PEeHO], (OopMabJeTua, ameTaabJeTha, MypaBbHHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAs KHCIIOTa, CTEApUHOBAsl KUCIIOTA, TIIOKO03a, (PYKTO3a,
Kpaxmall, [eJIJTI0103a, TIUIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OIPEACISATh BUIBI XUMHUYCCKOW CBSI3M B OPTaHHMYECKHX
CoeIMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOXKCHHSI TECOPUH CTPOCHUS OpPTraHUYECKHX
BemecTB A. M. bytiepoBa miiss 0ObSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh yMCHHI XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (HU3UYECKHE U
XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTaBUTENIeH Pa3IUYHbIX KIaCCOB OPraHUYECKUX BEIECTB
(MeTaHn, 93TaH, OSTWIEH, MPOMWICH, aueTwieH, OyramueH-1,3, merundyraauen-1,3, OeHzon,
METaHOJI, 3TAHOJI, dTUICHIJIUKOJIb, TJIMIEPHH, (EHOJI, alleTalbIeTHI, MypaBbUHAS U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, LeJIiof03a, aMHUHOYKCYCHas KHUCIIOTa), WJUTIOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEXKIYy HUMH yPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHHA C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YTIEBOJOPOIHOTO CHIPBS
(HedTh, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPEepabOTKM M MPAKTUYECKOE NPUMEHEHHUE
MPOIYKTOB MEepepadbOTKH;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM YpaBHEHUSIM
(Maccel, 00BEMa, KOJMYECTBA HCXOIHOTO BEIIECTBA HIIM TPOAYKTA PEAKIUU TI0 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIOIB3YEeMBIX B XHMHH TPH HM3yYCHUH BEHICCTB M XUMHYCCKUX SIBICHHUU
(mabmroeHre, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJIsI IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIICCTBAMH U UX MPUMCHCHHEM;

c(hOpMUPOBAHHOCTh YMEHMI COOJNIOAATh MpaBUjla MOJB30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUIIa 0OpaIllEHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKLHUSMH O BBITOJHEHUIO J1a00PAaTOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIMOIHATE XUMUYECKUN DKCIEPUMEHT
(mpeBpalieHnuss OPTaHUYCCKUX BEIISCTB IMPU HATPEBAaHUU, MOJIyYCHUE dTHICHA W M3YYCHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMHU OPraHUYECKUX BEIECTB, JeHATypanus OeJKOB Mpu
HarpeBaHUU, [[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPAaBUJIAMU TEXHHKHU 0€30MaCHOCTU
pu 0OpalIeHnH ¢ BEIIECTBAMH M J1a00OpaTOPHBIM O00OPYJIOBAHUEM, MPEICTABIATh PE3YIbTATHI
XMMHUYECKOTO S3KCIepUMeHTa B (opMe 3amucH ypaBHEHHUH COOTBETCTBYIOUIMX pEAKIHH U
(hopMyIHpOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HHGPOpMAIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaccoBOi MHGpopmaluu, MHTEpHET U APYyTHUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOMIOMATh TMpaBHJIa JKOJOTUYCCKH IIEIIECO00pPa3HOTrO
MOBEeJICHUST B OBITY M TPYAOBOM NEATEIHbHOCTH B LEISIX COXpPaHEHHs] CBOEro 3/I0pOBbS U
OKpYKarollei MPHUPOHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS HA JKUBBIE OPTaHU3MBI
OTIpEeICIIEHHBIX OPraHWYECKHX BEIIECTB, NMOHMMas cmbica mokazatens [IJIK, moscHsaTh Ha
MpUMepax CrocoObl YMEHbBIIECHUS U MPEIOTBPAICHUS UX BPEAHOIO BO3JICHUCTBUS HA OpraHU3M
YeJI0BeKa;
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JUIsE O0y4YarOIIMXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKUX SBJICHHIA;

JUIA  CIETBIX M CIHa0OBHIANIMX OOYYAIOMIMXCS: YMEHHE HCIIONIb30BaTh peibedHo-
TOYEUHYIO cucTeMy o6o3HaueHwmit JI. bpains nist 3anucu XumMuaeckux Gpopmyir.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUS Kypca «OOmas u HEOpraHWyecKas XUMH)
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOM COCTABISIIONIEH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHpa, POJM XUMHUU B IMO3HAHUM SIBJICHUW TPUPOIBI, B (POpMUpOBAHUU
MBIIUIEHUSI U KYJBTYpPBl JIMYHOCTH, €€ (YyHKIMOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOW st
pelIeHHus TMPAaKTUYEeCKHX 3a7a4 W DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIGHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOI cpejie;

BJIAJCHUE CHUCTEMOW XHWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarOIINe
MOHATHUS (XMMUYECKHUI 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JICKTPOHHBIC OPOUTAIIM ATOMOB, UOH,
MOJIEKYJla, MOJIb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, DSJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYeCKass CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyeckasi, BOJOpOJHas),
KpUCTAJUIMYECKass  pem€Tka, TUMbl XHMHYECKHUX  pEaKlMi, pacTBOpP, AIIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTUYECKAs JUCCOLMALMNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOH  peakIMH, XUMHYEeCKOe paBHOBECHE); TEOPHHM U  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON Jauccouuanuu, nepuoaunueckui 3axkoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHsT MacChl BELIECTB, 3aKOH COXPAHEHMsI W IPEBPALICHUS SHEPIUU MPU XUMHUYECKUX
peaKkuusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33DCHUECKHE 3HAHUS,
JeXale B OCHOBE TOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBIICHHH,
(hakToNoruuecKue CBeJleHUsl O CBOMCTBAX, COCTaBe, MOJyUYEHUH U O€30MaCHOM HCIOJIb30BAaHUU
BKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON EATETHHOCTH YEIOBEKa;

c(hOopMUPOBAHHOCTh YMEHHUM BBISIBIISATH XapaKTEPHBIC NMPU3HAKU MOHSATHH, YCTaHABINBATH
HX B3aMMOCBSA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS MPU ONMHUCAHUM HEOPTaHWYECKHX
BEILECTB U UX MPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHM HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
(¢bopMyn BeIIECTB M YPaBHEHUU XHMHYECKUX PEAKIUN, CHCTEMaTHYECKYH) HOMEHKIATYpPY
(IUPAC) u TpuBHanbHbIC Ha3BaHHs OTACIbHBIX HEOPraHWYECKHX BEINECTB (yrapHbIil ras,
YIJIEKUCHBIA Ta3, aMMHUaK, raiéHas U3BECThb, HEraméHash W3BECTh, MUThEBas coAa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHM OTIPECIISATh BAJICHTHOCTh U CTETICHh OKUCJICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSIX PAa3TUYHOIO COCTABa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKasi, BOJOPOJHAsI) B COCAMHEHMSIX, TUI KPUCTAIMYECKOU PEIIETKH KOHKPETHOTO
BelleCTBA (aTOMHAas, MOJEKYJIsIpHasi, MOHHAs, METaJJIM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COETMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH NMPUHAJIC)KHOCTh HEOPTAHMUECKUX BEIIECTB
0 X COCTaBy K OMpEeJeNEHHOMY KIIacCy/TpyIine COeIMHEHNH (IIPOCThIE BEIIECTBA — METAILIIBI U
HEMETaJUTbI, OKCUIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTEPHBIE TUIPOKCHUIIBI, COITH);

c(hOpMUPOBAHHOCTh YMEHUU paCKpbhIBaTh CMBICH Mepuoanueckoro 3akona [[. .
MenneneeBa W JEMOHCTPUPOBaTH €r0  CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (YHKIIHH,
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C(OPMHPOBAHHOCTE YMEHHMH  XapaKTepu3oBaTb JJEKTPOHHOE CTPOCHHE  aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuonos [lepuoandeckoil cucteMpl XUMUUECKHUX 3iemeHToB 1. 1.
MeHzeneeBa, HCHOJIB3Ysl TOHITUS «S-, P-, O-3JICKTPOHHBIC OpPOHWTANNY, «IHEPreTHYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CBOWCTB XHMHUYECKHUX 3JEMEHTOB M HX
COCAMHEHUN I10 nepuoAaM U rpynnam [lepuoandeckoit cucteMbl XUMHYECKUX 3i1eMeHTOB JI. WM.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPA3JIUYHBIX KJIACCOB, IIOATBEP)KIAATh CYLICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYeCKHMMM BEIIECTBAMU C IIOMOINBIO yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUH;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIUPOBATh XMMHUYECKHE PEAKIUHU IO Pa3IUnIHBIM
IpU3HaKaM (YUCIly M COCTaBy pEardpyrolX BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
W3MEHEHHIO CTENICHEN OKUCIICHHUS DJIEMEHTOB, 00PaTUMOCTH PeaKkliy, yYaCTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATH YPAaBHEHUS pEaKLUN pa3InYHbIX TUIIOB, MOJHBIE
U COKpAIl€HHbIE YpaBHEHMs peakiMii HOHHOTO OOMEHa, YUUThIBasl yCIOBHUS, IPU KOTOPBIX ITH
peaKkuuu UAyT A0 KOHILIA,

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOpPaX HEOPIaHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI PacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxIyii MoCPeICTBOM COCTaBJICHUS JIEKTPOHHOIO OaaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCUMOCTh CKOPOCTH XMUMHUYECKOH PEaKIUu OT
pa3nuuHbIX (DAKTOPOB; XapaKTep CMELIEHUS XHMUYECKOIO pPAaBHOBECHS B 3aBUCUMOCTH OT
BHe1Hero Bo3aeicTus (npuniun Jle llarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XHMHUYECKHE IPOLIECCHI, JIekKAIIUE B
OCHOBE IPOMBIIIIEHHOI'O HOJIYYEeHUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpeaCTaBIeHUH 00 OOIIMX HAayYHBIX HMPUHIMIIAX M JKOJOTHYECKHUX MpoOIeMax XUMHYECKOTrO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAUTH BBIYMCICHHS C MCIOJIB30BAHUEM MOHATHUS
«MaccoBasi 107 BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHMH Ta30B NP XMUMHUYECKHUX
peaxIusIX, Macchl BELIECTBa WM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wik 00bEMY OJHOTO U3 YYAaCTBYIOIIMX B pEaKlUH BELIECTB, TEIUIOBOro 3(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACCHI BEILIECTB, IIPEBPAILCHHS U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCT YMEHUN COOJIIOAATh MIPAaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOPHBIM 00OPYAOBAaHUEM, A TAK)XKE MIPaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMHU MO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(pa3noxeHue IEepoKcHIa BOAOPOAAa B NPUCYTCTBUM KaTalu3aTopa, ONPEIAEIECHHUE CPENbI
PacTBOPOB BELIECTB € MOMOLIbIO YHUBEPCAIBHOIO MHAMKATOPA, BIMSHUE Pa3IMUHBIX (DAaKTOPOB
Ha CKOPOCTh XUMHUYECKOW pEaKLMH, peakiM¥ HMOHHOrO0 OOMEHa, KayeCTBEHHbIE pEakluu Ha
cynbdar-, KapOOHAT- U XJIOPHUI-AHUOHBI, HA KATHOH aMMOHWHS, PEIICHHE IKCICPUMEHTAIbHBIX
3ajad no Ttemam «Metamis» U «HeMmeramnas») B COOTBETCTBUM C TPaBWJIAMU TEXHHUKH
0€30I1aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPaTOPHBIM 000pYJOBAHUEM, MTPEICTABIAThH
pe3yJabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIINX
peaxiuii 1 GopMyIHPOBaTh BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

18



c(OpPMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIU3UPOBATh XUMHUUYECKYI0 WHGOpPMAIUIO,
MoJIy4acMyYK0 H3 pa3HbIX HCTOYHHUKOB (CpeI[CTBa MacCcOBOU KOMMYHHKAIUH, I/IHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUI COONMIOIaTh MpaBWJIa HKOJOTUYECKU IIeJIeCO00pa3HOro
MOBEJCHUS B OBITY M TPYAOBOHM NEATEIBLHOCTH B IEINSIX COXpPaHEHHs] CBOETO 3/I0pPOBbS U
OKPY’KaIOIIEeH MPUPOTHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MBbI
oTnpeeNi€HHBIX BEIeCTB, MOHUMas cMbich nokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMCHBIICHUS U MPEAOTBPAIICHUA UX BPCAHOTO BOSI[CP'ICTBHSI Ha OpraHu3M 4€JIOBCKaA,

JJIsA O6yanOHIHXC$I C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbBA: YMCHHC IIPUMCHATH
3HaHMUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA;

JUISL  CJICTIBIX ¥ CJIA0OBUASIIMX OOYYaIOIUXCS: YMEHHE WCIIONb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anmucu XuMudeckux Gopmyit.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Konrpoabubie | IlpakTnueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypes!
Pasnea 1. TeopeTndyeckne 0OCHOBBI OPraHNYeCKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTraHUYECKUX COSTUHEHUN A. 3
M. Bytneposa
Hroro no paszueny 3
Paspnea 2. Yriesogopoabt
2.1 [IpenenbHbIE YTIIEBOAOPOABI — ATKAHBI 2
99 HenpenenbHbie yriaeBOJOPOIbI: alIKEHBI, 6 1
aJKaJNeHbI, AIKMHbI
2.3 ApomaTu4ecKue yriieBOJ0POIbI 2
94 [IpupoHble HCTOYHUKH YTIIEBOJIOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paspnen 3. Kuciiopoacoaep:xanue oprannyeckue coeJuHeHns
3.1 Cruptel. Deron 3
39 Anpneruasl. KapOoHOBBIE KHCIIOTHI. 7 1
CrnoxxHbie 3(hupsl
3.3 YrieBoasl 3 1
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Hroro no pazneny

13

Pa3pnen 4. AzoTconepaxaiue opranudeckue coeJMHeHUs

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pa3zaea S. BoicokomoJiekyJIsIpHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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11 KIIACC

KoimnuecTBo yacos DJIeKTPOHHbIE
HanMeHnoBaHue pa3aejoB H TeM nudpoBbIe
Ne i/mt P Kourpoabubie | IlIpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenne atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUIECKUX 3
anemenToB JI. . Menaeneena
12 CrpoeHnue BemiecTBa. MHOT00Opasue 4
' BELIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3pnen 2. Heoprannueckass xXumust
2.1 Mertannsl 6
2.2 Hewmeramist 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUUECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3nea 3. Xumus u :KU3HL
3.1 XUMUS U )KU3HD 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB 110 ITPO'PAMME 34 2 3
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