Brmmucka uz OOII COO,
YTBEPKICHHOU IIPUKA30M
MOY Tonmaesckas B(c)II
ot 23.08.2023 Ne 60-o11

Pabouas nporpamma
1o yueOHOMY npeamerty «Xumus» (0a30Bblii YPOBEHb)
s 10 - 11 kiaaccos



IlosicHuTenpHas 3anucka.

117.5.1. Tlporpamma 1Mo XMMHUHU Ha YPOBHE CpeHEro obmiero odpa3oBaHus pazpaboTaHa
Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHON IMPOrpaMMbI
cpenHero obmiero oOpasoBanwus, npeacraBieHHBIx B ®I'OC COO, c¢ yuérom Konmemnuu
npenojiaBaHus yd4eOHoro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoin
Ddenepanun, pealu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaAMMBbI, 1 OCHOBHBIX IOJIOXKEHUH
(benepanbHO paboyeil MporpaMMbl BOCIIUTaHMSL.

117.5.2. OcHOBY 1TOAXOJIOB K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K ONPEICIICHUIO 001Ien
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTHUA 00ydaroIUXCs CPEACTBAMU y4eOHOro IpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIENIeH, COIEpXKaHMs, pPE3yJIbTaTOB OOy4eHHS U
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.

117.5.3. B cOOTBETCTBUU C JAaHHBIMH IOJIOKEHUSMH TIpOrpaMMma 1O XUMHH (0Oa30BbIi
YPOBEHb) Ha YPOBHE CpeJHEro 00111ero 00pa3oBaHus:

yCTaHaBJIMBaeT 00s3aTeiabHOe (MHBApUAHTHOE) MPEIMETHOE COJIEpXKaHHUe, OIpenelseT
KOJINYECTBEHHbIE U KAUECTBEHHbIE €r0 XapaKTEPUCTUKU HA KAKJIOM 3Talle U3y4eHUs MpeaMera,
npeaycMaTpuBaeT MPUHLMIIBI CTPYKTYPUPOBAHMS COAEP)KAHUS U PACHpPENeNIeHUs €ro Io
KJlaccaM, OCHOBHBIM pa3JiellaM U TeMaM Kypca;

naéT TPUMEpPHOE pacrpesieieHne YYeOHBIX YacoB IO TEMATUYECKHM pasJienam,
PEKOMEHAYET NMPUMEPHYIO IOCJIEOBATEILHOCTh HU3YUYEHMs] OTAENIBHBIX TEM Kypca ¢ y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4YeOHOTO MpoIecca, BO3PACTHBIX
ocobenHocteit ooyyaromuxes 10—11 knaccos;

Na€T METOJAMYECKYI0 MHTEpIpEeTALuIo LeJell H3ydyeHUs IpeAMeTa Ha YpOBHE
COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CpPEAHEro OoOLIero o0pa3oBaHMs, COJAEp)KaTeNbHOU
XapaKTEepUCTUKN  IJIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHUS  OCHOBHOW  00pa3oBaTesIbHON
IporpaMMbl CPEHEro oO0Iero oopa3oBaHUs (JIMUYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEJIbHON JESATENbHOCTH OOY4Yalollerocs IO OCBOEHUIO
conepxanus npeamera. [1o BceM Ha3BaHHBIM TO3HMIMSAM B MPOTpaMMe MO XMMHHU COOIIOCHA
MIPEEMCTBEHHOCTh C (peiepaiabHON paboueld mporpaMMoil OCHOBHOTO OOIIEro oOpa3oBaHMsS IO
xuMuu (11 8—9 Ki1accoB 00pa3oBaTENIbHBIX OpraHU3alnid, 0a30BbIN YPOBEHB).

117.5.4. TlporpaMMa MO XHUMHUHU SIBJIS€TCS OPUEHTHPOM JMJISi COCTaBIEHHsS paboumx
OporpaMM, aBTOPbl KOTOPBIX MOTYT MPEAJIOXKHUTh CBOW TMOAXOX K CTPYKTYPHUPOBAHHUIO U
[OCJIEI0BATEIbHOCTH M3YyYEHHUs] y4yeOHOro marepuaia, a TakkKe CBOE BHJEHHE OTHOCHTEIBHO
BO3MOXKHOCTH BBIOOpa BapHMaTHBHOI COCTaBIISAIOLIEH coAep)kKaHUs NpeaMeTa AONOJHUTEIbHO K
00s13aTeNnbHON (MHBapUAHTHOI ) YaCTH €ro COJIepIKaHus.

117.5.5. Xumnueckoe oOpa3oBaHue, [M0JydaeMOoe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHOM
OpraHu3aIly, SIBISIETCS HEOThEMJIEMON YacThl0 UX OOPAa30BAHHOCTH M CIYKUT 3aBEpLIAOIINM
ATAOM peaju3allii Ha COOTBETCTBYIOIEM 0a30BOM YpPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX
[IEJIOCTHOM CHUCTEME XHMHUYECKOro oOpaszoBaHus. KiltoueBble IIEHHOCTH KacalOTCsl MO3HAHUS
3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHUPOBO33PEHHUS U OOILIEH KyJIbTyphl YElIOBEKa, a TaKkxke
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBbIO M NPUPOAHOHN cpene.
Peanusyercs xumudeckoe oOpa3oBaHue OOydalOUIMXCS Ha YpOBHE CpeaHero oOIIero
o0pa3oBaHUs CpeCTBAMU y4eOHOro mpeamera «XUMHs», CoAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM crenu(puKu HayKd XHMUH, €€ 3HAYCHHS B
MO3HAHWUHU TIPUPOIBI U B MaTEpUANBHON JKM3HM OOIIECTBa, a TaKKe C YIETOM OOIMUX Ieneil u
INPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEro oOIuero



obpazoBanus B Poccuiickoii @enepanmm.

[Tpu popmupoBanuu copepx aHus mpeamera « XUMUS» YUTEHBI CICIYIONINE MTOJIOKCHHS
0 crieru(pMKe U 3HAYCHUH HAYKU XUMUHU.

XuMHsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HTpaeT 0coOyk pojb B CO3JAaHUHU
HOBOI 0a3bl MaTepUaIbHOW KYJIbTYpPbI, BHOCUT CBOM BKJaJ B ()OPMHUPOBAHUE PANUOHAIBHOTO
HAyYHOTO MBIIIJICHHS, B CO3JaHHME IEJIOCTHOrO MPEICTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O
€IMHCTBE MPHUPOABI M 4YelOBeKa, KOTopoe (OopMUpYeTCs B XMMHHM HA OCHOBE MOHUMAaHUS
BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOSCHUEM
BEIIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU OOJIACTSIMHU IPUMEHEHHUSI.

CoBpeMeHHasi XMMHSI Kak Hayka CO3MJaTelibHasi, HayKa BBICOKMX TEXHOJOTUM
HAlpaBlieHA Ha pelIeHue TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA —
CBIPBEBOM, DHEPreTHUYECKOHN, MUIIEBOW, JKOJIOTHYECKONH O€30MacHOCTH M OXPAHBI 3I0POBBS.
TecHo B3aMMOJIEUCTBYS C JIPYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHUS CTaja HEOThEMJIEMOMU
YacThI0 MHUPOBOHM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPYAa U KU3HHU KaXJIOTO
yjieHa o0LecTsa.

117.5.6. B cooTBercTBMH ¢ OOIMMH MEISIMH W TPHHIMIIAMU CPEIHEr0 OOIIero
oOpa3oBanus cojepxkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIid ypOBEHb W3YUEHUS)
OPUEHTUPOBAHO TPEUMYIISCTBEHHO Ha OOIIEKYJIBTYPHYIO IOATOTOBKY OOYYarOIIUXCs,
HEOOXOMMYIO UM JJIsl BRIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKIIOYEHUS B
JKU3Hb COIMyMa, MPOJOJDKCHHUS O00pa3oBaHUsS B Pa3IMYHBIX OO0NACTAX, HE CBS3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

117.5.7. CocrapnstomuMu ~ mipeaMera «XUMHS» — SBISIOTCS  0a30BbIE  KypChl  —
«Oprannueckas xumusi» U «OOmas ¥ HeopraHUYeckas XUMHSI», OCHOBHBIM KOMIOHEHTOM
CoJIepKaHusl KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHM 1O HEOPraHUYECKON
XUMHUH (C BKIIOYEHHEM 3HAaHUN U3 OO0IIeld XUMHUH) M OpraHuyeckorl xumuu. DopMupoBaHUE
JAHHOW CUCTEMbI 3HAHUH MPU MU3Y4YEHUU MpeaMeTa 00eCledrBaeT BO3MOXKHOCTh PACCMOTPEHUS
BCEro MHOT00Opa3usl BEIIECTB HA OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

117.5.8. Ctpykrypa conepxanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYyeckass XUMHUs» CHOPMHpPOBaHA B MPOTpaMME IO XMMHH Ha OCHOBE CHUCTEMHOTO
noaxoAa K HM3YYEHUI0 Y4eOHOro maTrepuaylia ¥ OOyCJIOBJIEHA HCTOPHYECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha ONPEJEIEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce opraHmueckoil Xumuu
BEILECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUSI OPraHUYECKHX
COCIMHEHUH, a Tak)Ke Ha YPOBHE CTEPEOXMMHYECKHMX U HIIEKTPOHHBIX MPEACTaBICHUH O
cTpoeHun BemiecTB. CBeAeHMs] 00 M3ydaeMbIX B Kypce BEIIeCTBax JAIOTCS B Pa3BUTUU — OT
YIJIEBOIOPOAOB JI0 CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX COeqUHEHHH. B Kypce opranmueckoit
XUMHUHU TIOTYYaroT pa3BUTHE CHOPMHUPOBAHHBIE HAa yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
MepBOHAYAJIbHBIE TPEJCTABICHUS O XHWMHUYECKOW CBS3H, KIACCH(DPHUKAIMOHHBIX TMpPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUIECKON PEaKIUH.

117.5.9. B mpenmere «Xumus» 0a30BOr0 YpOBHS paccMaTpUBaeTCsl HM3YyYCHHBIH Ha
YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUsI TEOPETUYECKH MaTepuan U (aKTOJIOTHUECKUe
CBEJICHMsI O BEIIECTBaX M XUMHUYECKOW peakmuu. Tak, B 4acCTHOCTH, B Kypce «OOmas u
HEOpPraHWYeCKass XUMHUSD» OOYJarOIIUMCS TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE
MEPUOIUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOIOJIOTMIECKUX TTO3UIINN, TITy0Ke TTOHSITh
HUCTOPUYECKOE WM3MEHEHWEe (DYHKIMI 2TOro 3akoHa — OT 00oOmaromeld 10 OOBICHSIOMEH U
MPOTHO3UPYIOLIEH.

117.5.10. Enunas cuctema 3HaHWN O Ba)XHEMIIMX BEIIECTBaX, MX COCTAaBE, CTPOCHHH,



CBOMCTBaX U MPUMEHEHMH, a TAKXKE O XMMUYECKUX PEaKLUAX, UX CYITHOCTH U 3aKOHOMEPHOCTAX
npoTekaHus JonofHserca B Kypcax 10 u 11 kiiaccoB snemMeHTaMu COACpKaHUs, UMEIOUTUMU
KyJbTYpPOJOTHMYECKHI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHHUIO
B3aUMOCBSI3M XUMHH C JPYTUMH HayKaMH, pacKpbIBalOT €€ poib B IO3HABAaTEIbHOU U
NPAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAKEHHS K IPOLIECCY
TBOpPYECTBA B 00JACTU TEOPUHM U NPAKTUYECKUX MPUIOKEHUH XMMHUH, IIOMOTAlOT BBITYCKHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMALMIO U IPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUM, pelIeHHs
UHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIeA0BaTeNbCKUX 3a1ad. CoxepkaHue yueOHOro
npeaMmera «XHUMHUS» JTAHHOTO YPOBHS M3YYEHHS OpPUEHTHPOBAHO Ha (HOPMUPOBAHHE Y
00yJarOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MOHUMaHUS (PriIoCODCKUX UACH, TaKUX KaK:
MaTepHajJbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOro MHUpa, 00yCIOBICHHOCTb CBOWCTB
BEIIECTB MX COCTAaBOM U CTPOCHHEM, MO3HABAEMOCTb MPUPOTHBIX SIBICHUH ITyTEM IKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MEXIy HOBBIMU (akTaMH M TEOPETHUECKUMH HpPEINOChUIKAMH,
OCO3HaHME POJIM XMMUHU B PEIIEHUU HKOJOTHMUECKUX MpolieM, a Takxke mpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUs HOBBIX TEXHOJIOIMH U MaTepUaoB.

117.5.11. B maHe pemeHus 3aa4 BOCIHMTAHUS, PAa3BUTHA U  COIMAIM3AIIUN
00y4aromuXxcsi IPUHATHIE MPOrPaMMOM MO XMMHHU TMOAXOIBl K ONPENEICHUIO COICPXKAHUSA H
MOCTPOCHHS TIpeIMeTa TMpEeaycMaTpuBaloT (hopMUpOBaHHE Yy OOYUYAIOMIMXCS YHHUBEPCAIBHBIX
y4eOHBIX [EHCTBHH, WUMEIOIUX 0a30BO€ 3HAYEHHE IS PA3JIMYHBIX BHJIOB JEATEIBHOCTH:
pemeHust mpoOsieM, TOWCKA, aHanmu3a W 00paboTku WHOpMaNWU, HEOOXOAMMBIX IS
OpUOOpETEHUsT OMbITa IMPAKTUUECKOM M MCCIEI0BATENbCKON JeSTENbHOCTH, 3aHHUMAroIlen
Ba)XHOE MECTO B MIO3HAHUU XUMHUHU.

117.5.12. B npakTuke NpenojaBaHUs XUMHUM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUsl Tak M Ha YPOBHE CpeAHero oomiero o0pa3oBaHMs, NpPU ONpeAETICHUU
coJiepKaTeNbHOM XapaKTepUCTUKHU 1ieNiell U3ydyeHus MpeaMeTa HallpaBJIeHHEM MEepBOCTENEHHON
3HAYMMOCTH TPAJAUIMOHHO MPHU3HAETCS (HOPMUPOBAHHE OCHOB XMMHUYECKOW HAYKH KaK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, INMPAKTHYECKOW MAEATEIbHOCTH 4YellOBeKa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KyIbTyphl. C METOAWYECKOH TOYKM 3pEHHs TaKOM TOAXOI K
OTIpENIeJICHUIO TIeJIeH U3YUeHUs TIpeIMEeTa SBIISIETCS BIIOJIHE OMPABIAHHBIM.

117.5.13. 'maBHBIMU 1eNIAIMH M3y4eHUs IpeaMera «XHUMHUS» Ha YpPOBHE CPEIHETO
o0miero o6pa3oBaHus Ha 6a30BOM YPOBHE SIBJISIOTCS:

dbopMHpOBaHHE CHUCTEMbl XHMHYECKHUX 3HAHMM Kak BaKHEHIIeH cocTaBisromei
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOM JIeXaT KIIOYEBbIE IOHATHS,
byHIaMeHTaIbHBIC 3aKOHBI U TEOPUM XUMHUH, OCBOSHHE S3bIKa HAYKH, YCBOCHHE W TIOHMMAaHUE
CYIIHOCTH JOCTYITHBIX 000OIIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH
WX Pa3BUTHS U CTAHOBIICHHUS;

(dbopMHUpOBaHNE W Pa3BUTHE TPEICTABICHUN O HAYYHBIX METOAAX MO3HAHMS BEIIECTB M
XUMHUYECKHX peaKIyii, HeOOXOAUMBIX JUIs MPUOOPETEHHs YMEHHH OPHEHTHUpPOBAThCS B MHUPE
BEIIECTB M XHMMHUYECKHX SIBJICHUH, HUMEIOIMX MECTO B TPUPOAE, B TPAKTUUYECKOH H
MOBCEHEBHOM JKU3HU;

pa3BUTHE YMEHMH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U
OOBSICHEHMEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIIOICHUEM TpaBUil 0€30MacHOTO OOpaIIeHusl ¢
BEIIECTBAMH.

117.5.14. ConepxatenbHas XapakTepUCTHKAa Leled W 3aJad H3ydeHHs IpeaAMeTa B
IporpaMMe 1o XMMUHU YyTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU



B cucTeMe cpemHero obmiero oOpaszoBanus. CerofHsi B MpENojaBaHUKW XUMHH B OOJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHus OO0ydeHus,
OPUCHTHPOBAHHOW Ha TOATOTOBKY BBIYCKHHKA OIOIIE00Pa30BaTENIbHOW  OpraHU3allHH,
BJIAJICIOIIEr0 He HAaOOpOM 3HAHMI, a (YHKIHMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHWHA W NPUMEHEHHUS UX B pEabHON >KU3HU Ui PEUICHUS
MPAKTUYECKHX 3a7au.

117.5.15. B 3T0# cBSI3M NPU M3YYCHHUH TMpeAMETa «XHUMHUS» JOMHHHUPYIOIIESE 3HAYECHUE
MPUOOPETAIOT TaKue 1IeNIU U 33/1a4H, KakK:

ajanrtanus OOyYalIIMXCS K  YCJIOBHMSIM JMHAMHUYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIBHOMY TMPHHATUIO TPAMOTHBIX pPEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CHUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

¢dopmupoBaHre y OOYYaAIOMIMXCS KIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JESATEIBHOCTH: PEIICHHS ITPOOIeM,
MOMCKA, aHanmu3a W o00paboTKu HHGOPMAIMU, HEOOXOMUMBIX JUIsi NMPUOOPETEHUs OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0Oyyaromuxcs: CocoOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHHM B
COOTBETCTBUH C KU3HECHHBIMU MOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HAayYHO-TIOMYIIpHOU WH(OPMALIUA XUMHUYECKOTO
COJIepKaHUS;

¢dopmHupoBaHHEe W pa3BUTHE Yy OOYYalOMIMXCS AacCOLMAaTUBHOIO M JIOTUYECKOTO
MBILUIEHHUs,  HAOMIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblEé  OCOOCHHO
HE00XO/IMMBI, B YACTHOCTH, IPH IJIAHUPOBAHUH U IPOBEIEHUN XMMHUYECKOTO HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYarommMXcsl YOSKAEHHOCTH B TYMaHHCTUYECKOH HAIpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
NPUPOIONIONB30BAHUS, TIOMOJHEHNUS SHEPreTUYECKHX PECypCOB W COXPAaHEHHs TNPHPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K TPUPOJIE U CBOEMY
3/I0pOBbBIO, a TaK)XXe MPUOOPETEHUS OIbITA MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUHN IS PUHATHS
IPaMOTHBIX PEIIEHUH B CUTYalUSIX, CBSI3aHHBIX C XUMUYECKHUMH SIBJICHHUSIMU.

117.5.16. enn u 3amaud wu3y4deHHs mpeaMera «XUMHS» TMOIYYUIU MOAPOOHYIO
METOAMYECKYIO0 HHTepIpeTaluio B pasaene «llnanupyemsle pe3ynbTaTbl OCBOSHHS MPOrpaMMBbl
110 XUMHUW», TAKUM 00pazoM o0ecrieueHo 4ETKOe MPeICTaBICHHE O TOM, KaKue 3HAHUS U YMEHHUS
UMEIOT MPSIMOE OTHOIICHUE K pealTU3allii KOHKPETHOMW TIEeITH.

117.5.17. B y4yeOHOM T1ulaHE cpeaHero oOmiero oOpa3oBaHHs MPEAMET «XUMHUSI»
0a30BOro ypoBHS BXOJUT B COCTaB MpeAMeTHON o0iacTu «EcTecTBeHHO-HAayUHbIE TPEAMEThI).

OOr1iee yMcI0 YacoB, PEKOMEHIOBAHHBIX IS M3yueHHs XuMun — 68 yacos: B 10 kiacce —
34 4gaca (1 gac B Heneno), B 11 kimacce — 34 yaca (1 yac B Heneno).

117.6. Conepxanue o0yuenus B 10 kmacce.

117.6.1. Opranuyeckast XUMHUSL.

117.6.1.1. TeopeTnveckne OCHOBBI OPTaHHYECKOW XHUMHUH.

[Ipenmer opranwyueckoil XUMUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE B MOTYyYCHUN
HOBBIX BEHIECTB M MaTepHaOB. Teopust CTpoeHus: opranmdeckux coenuHennii A.M. byrneposa,
e€¢ ocHOBHbIe MoNIOKeHUs. CTpyKTypHbIE (OPMYNBI OPraHUYECKUX BellecTB. ['omororus,



n3oMepus. XMMHUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OAMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnerrie o  KiaccuUKAMM  OpPraHUYECKUX  BemecTB. HomeHkmarypa
OPraHWYECKUX COCJUHEHUN (cucTeMaThyeckas) W TpPUBHAIbHBIE Ha3BaHUS BaKHEUIINX
MPEACTABUTENEN KIIACCOB OPraHUYECKUX BEILIECTB.

DKCHepUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPAILICHUI: O3HAKOMJICHUE C
oOpa3laMu OpraHWYecKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAIICHUIO OPraHMYSCKHUX BEIIECTB MPU HArpEeBaHUU (IUIABJICHKE, OOYTIIMBaHHE U TOPEHHE).

117.6.1.2. YrneBogopoabl.

AJKaHBI: COCTaB M CTPOEHME, FOMOJIOTMYECKMH psn. MeraH u 3TaH — mpocTeniine
MPEICTABUTENIA aJKaHOB: (U3MYECKME W XHMHYECKHE CBOMCTBa (pEakUuUU 3aMelIeHUS U
TOPEHUsI ), HAXOXKJICHUE B MIPUPO/IE, TOJIyUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHUH Psifl. DTUIICH U MPOMMUIICH — IPOCTEHIINe
MPEJICTABUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOr€HUPOBAHMUS, THIPATALIUY, OKUCIICHUS U TOJIMMEPHU3alIlNH ), TOIYYeHUE U TIPUMEHEHUE.

Anxaguensl: Oytanuen-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOrO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUU psiA. ALCTWIEH —
NPOCTEHIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUECKHE CBOICTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apenbl. beHson: cocraB, crpoeHue, (hU3MYECKHEe M XUMHUYCCKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TOJYYCHHE U TNpUMEHEHHE. TOKCHYHOCTh apeHOB.
['eneTnueckas CBA3b MEXAY YIII€BOJOPOAAMHU, IPUHAJICKAILIUMHU K PA3JIMYHBIM KJIACCAM.

[IpupoaHbie HCTOYHUKH YTIEBOAOPOAOB. [IprpoaHblil ra3 U monyTHbIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH: TMEepPeroHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTUYECKUi), muponus. [IpoaykTel nepepaboTku HeTH, UX TIPUMEHEHHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIN yTroIb ¥ MPOIYKTHI €ro nepepaboTKH.

DKCIEePUMEHTAIBHBIE METOJbI U3YUEHHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMIICHHE C
oOpa3lamu 1acTMacc, KaydykoB U pe3uHbl, koyuiekiun «HedTte» n «Yronb», MoaenupoBanue
MOJIEKYJl YTJIEBOJOPOJOB U TaJOTC€HONPOU3BOJIHBIX, MPOBEACHUE MPAKTUYECKOW pPaOOTHI:
MOJIyYeHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérneie 3amaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBA WM TPOAYKTAa pEaklUd MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOTYKTOB PEAKIIHN).

117.6.1.3. Kucnopojicoaepikaniiue OpraHunIeckiue COeTHHCHHUS.

[IpenenbHBIe OMHOATOMHBIE CIUPTHI. METaHON W AITAHOJ: CTpPOCHHE, (U3HUYECKHE M
XUMUYECKHE CBOMCTBA (pEakIWH C aKTUBHBIMH METAJJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHue. BoiopoHbie CBA3M MEXKy MOJIEKYJIaMU CHUPTOB. JelicTBHEe MeTaHOJIa U ATaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHHUPTHL. OTHICHTIWKONh W TIHLEPUH: CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOIEUCTBHUE CO IIETOYHBIMU METAJIJIaMH, KaY€CTBEHHAs peaKkus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiullepUHa U
ATUIICHTJIUKOJIA.

®deHoI: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe M XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.



Anpperuabl. DopMmanbIerui, aueTanbIeruja: CTpoeHue, (u3nveckrue M XUMHUYECKUe
CBOICTBa (peakLMM OKHUCIEHHS U BOCCTAHOBJICHHUS, KAaUECTBEHHbIE pEaKLUM), IOIYyYEHHE U
MIPUMEHEHUE.

OnHOOCHOBHBIEC TIpeETbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KHUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME IS KJlacca KUCIOT, PeaKLus
stepudukanmuu), mMoiyueHue u mnpumeHeHue. CTeapruHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHINX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEe JIeHCTBUE.

Crnosxuble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UAPONIHU3 CIIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBojsl: cocTas, Kiaccu(ukanus yrieBogoB (MOHO-, 1- U noiucaxapuabl). [moko3a
— MPOCTEUIINIA MOHOCAaXapHJ: OCOOCHHOCTU CTPOCHMSI MOJEKYNbI, (U3NUECKUE U XUMHUECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Meau(ll), okucieHne amMMuayHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIIOKO3bI), HAxXOXJIECHHWE B MPHUPOJE,
npuUMeHeHue, ouonorunyeckas poib. Potocunte3. OpykTO3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemiono3a kak npupojiHeie moauMepsl. CTpoeHHe Kpaxmalia U HEeUTI0I03bI.
Ou3nyecKkue U XUMUUECKHE CBOMCTBA KpaxMaia (THIpOIu3, KaYeCTBEHHAs PEaKIus C HOAO0M).

DKcIepUMEHTaIbHBIE METOABl M3YYEHHs BEIIECTB W WX INPEBPALICHUI: IMPOBEICHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMojelcTBUE MuuepuHa ¢ ruapokcuaoM Mmeau(ll)), anpaerunoB (oxucieHue
aMMHa4YHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmalia C HOJOM), MPOBEIEHUE MPAKTUUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneie 3amaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bE€Ma, KOJIMYECTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa peaklUuu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

117.6.1.4. A3zoTconepikaripe OpraHU9IeCKHe COCTMHCHUSI.

AMUHOKHUCIOTEl Kak aM(OTepHble OpraHUYecKue coeAuHeHus. Pundyeckue u
XUMHYECKHE CBOICTBA aMUHOKHCIOT (Ha TWpuMepe TINMIKMHA). bHonmormdeckoe 3HadYeHHE
aMuHOKUCIOT. [lenTumsl.

benku kak mpupoIHBbIE BHICOKOMOJEKYISpHbIE coenuHeHus. [lepBuyHas, BTOpHUYHAA U
TpeTHyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: TUAPONM3, ICHATYpalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKcriepuMeHTAIbHbIE METO/bl M3y4eHHUS BEIIECTB U UX IMpeBpalleHuil: HaOIoAeHne U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peakiuu OeTKOB.

117.6.1.5. BbicokOMONEKYISIpHBIE COSAUHEHHUS.

OCHOBHBIE TOHSTUS XUMHUHU BBICOKOMOJIEKYISPHBIX COSAMHEHUN: MOHOMEp, IMOJHMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALU, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUI — MOTUMEPHU3AIIHs U MOJIUKOHICHCAIIHS.

DKcriepuMeHTaNIbHbIE METO/IbI M3YUEHUs BEIIECTB U UX MPEBpallleHUuii: 03HAKOMIIEHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB.

117.6.1.6. MexmpeaMeTHBIE CBSI3H.

Peanuzanus MexXnpenMETHBIX CBS3EH MPU U3YUYEHUU OpraHndeckord xumuu B 10 kimacce



OCYILIECTBJISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHITHH, Tak W
HOHSITUM, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SBICHHE, HAYYHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®usuka: MaTepus, 3HEpPrus, macca, aToM, D3JEKTPOH, MOJEKYJd, SHEPreTHUYECKHUIl
YpOBEHbB, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (hU3MYECKHE BEIMYMHBI U
€UHULBI X U3MEPEHHUS.

buonorus: kinerka, opraHusmM, Ouocdepa, oOMEH BelIecTB B OpraHu3Me, (HOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHosiorusa: NUILEBBIE MPOAYKTbl, OCHOBBI pAL[MOHAJIBHOIO IIMTAHUS, MOIOIIUE
CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETHMYECKHE Npernaparbl, MaTepuajbl U3 HCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

117.7. Conepxanue ooyuyenus B 11 kiacce.

117.7.1. OOmiast 1 HeOpraHUYECKass XUMHUS.

117.7.1.1. TeopeTnyecKkue OCHOBbI XUMHH.

XuMHUeCKU dieMeHT. AToM. Sapo aroma, H30TOMBI. DJIEKTPOHHAS 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHas! KOH(UTYpaLKs aTOMOB.

[lepuonnueckuit  3akoH u Ilepuoanueckass cucreMa XHMHYECKUX  AJIEMEHTOB
JA.N. MenneneeBa. CBsizb nepuoandecKoro 3akoHa u Ilepmoanyueckoil cUCTEMbl XMMHUYECKHX
sanemeHToB /.M. MeHnieneeBa ¢ COBpPEMEHHOW TeOpued CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBS3b. Buabl XUMHUYECKOW CBSI3M (KOBaJIEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsTre o pucnepcHbIX cucTeMax. VIcTHHHBIE N KOJIOMIHBIE pacTBOpBl. MaccoBas nois
BEILIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coequHeHui. HomeHkiatypa HeopraHMYecKHX
BelIeCTB. [ eHeTHdeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAIEKAIIUX K Pa3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kmaccuduxarums XUMHUYECKHX peaklIMid B HEOPTraHUYECKOH H
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS MaccChl BEIECTB, 3aKOH COXPAaHEHUS M NPEBPALLEHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pasM4HbIX (hakTopoB. OOpaTUMblE pEeaKLUu.
XuMmuyeckoe paBHOBecHue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexkTponutuyeckas auccouuanus. CuiapHble U cialOble 37eKTpoiauThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCasi, HEUTpalibHas, 1eaoyHas. Peakiuu nonHoro ooMeHa.



OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKCIEepUMEHTAIBHBIE METOJbl U3YUYEHHS BEIIECTB M UX IPEBPAILICHUM: JEMOHCTpALIUS
tabnu «llepmoanueckass cucrema xumuyeckux osnemeHToB J[.M. MenneneeBa», usydeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpebl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIIMHU
HOHHOTO OOMEHA), MPOBEACHHE NPAKTUYCCKON paboThl «BimsHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnsie 3amaun.

Pacu€rel Mo ypaBHEHMAM XUMHUYECKUX pEaKLHUi, B TOM YHUCIE TEPMOXHMHUYECKHUE
pacy€Thl, pacUEThI C UCIOJIB30BAHUEM TOHITHUS «MacCOBasi J0JIs BELIECTBAY.

117.7.1.2. Paznen 2. Heoprauuueckast XUMHSL.

Hemeramnbl. Ilonoxkenue HemetaiwioB B Ilepuoandeckord cuUCTEME XHUMHUYECKUX
anemenToB J[.M. MeHneneeBa M OCOOCHHOCTH CTpOeHHUsT aTomMoB. Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJTOTPONHS HEMETANIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XHWMHYECKHE CBOMCTBA BAXKHEUIHNX HEMETAUIOB (TaJlOTEHOB, cephl, a3otra, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meraubl. [lonoxxenue MetaimioB B Ileproauyeckoil cucreMe XMMHUYECKUX AJIEMEHTOB
J.N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METaIOB. DJIEKTPOXUMHYECKUN Pl HANPSHKEHUN
METaJII0B.

XUMUYEeCKHE CBONCTBA BAKHEHIIMX METAJUIOB (HATPHUH, Kanmuil, KambIuil, MarHuii,
ATIOMHUHHH, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHne MeTamuioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIBHBIE METOJbl HM3YYECHHsS] BEIIECTB W WX TMPEBpAIICHUI: H3y4YEeHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbD», OOpa3IOB HEMETAJUIOB, PEIIEHHE JKCIEePUMEHTATbHBIX
3a/7a4, HaOIIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMOJIeHiCTBUE THAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCJIOT U IIENoYel, KauyeCTBEHHbBIC
pEaKIuy Ha KAaTHOHBI METAJLIIOB).

PacuérHeie 3ama4n.

Pacuérel Maccel BemecTBa uiau 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

117.7.1.3. Xumus 11 )KU3Hb. MeXNpeMeTHBIE CBSI3H.

Ponrr xummm B oOOeCHEYeHHMH DKOJIOTHYECKOW, HSHEPreTHUYECKOW W  THUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeIUIUHBL [loOHSATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKLUM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO TMOJYYeHUs
Ba)KHEUIIINX BEIICCTB.

YenoBek B MuUpe BEUIECTB M MaTEpPUAJIOB: BAXKHEHUIINE CTPOUTENIBHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTe€pHaibl, KPacKu, CTEKJIO, KE€paMHKa, MaTepHNIbl JIs SJIECKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHMYECKUE U MUHEPATbHBIC yI00PECHHS.

XuMUA U 3J0pOBbE YEJIOBEKA: MpPaBUJIA HWCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHH B TIOBCEHEBHOM JKU3HHU.



Peanuzarust MeXIIpeIMETHBIX CBS3EH MIPHU U3YUYCHHH OOIIEH U HEOPTaHWYECKONH XUMHUHU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK ¥ MOHITUH, SIBJISIOUIMXCS CUCTEMHBIMH Ul OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATH: HAay4HBIH (pakT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJIKW3,  CHUHTE3,  KilaccUpUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

Oduszuka: marepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MMPOTOH, HEHUTPOH, HOH, WU3OTOII,
pPaZvoaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKHIl YpOBEHb, BELIECTBO, Tel0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €AMHUIIBI NX H3MEPEHHSI, CKOPOCTb.

Buonorusi: kieTka, OopraHusM, SKOocHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKONIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus:  XUMHYECKas  MPOMBIIUIEHHOCTb,  METAJUTYyprusi,  MPOHU3BOACTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIIEHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHaliOB, 3JIEKTPOHHAS MPOMBIILIEHHOCTb,
HaHOTEXHOJIOTHH.

117.8. Ilnanupyemsbie pe3yabTaThl OCBOCHHUS MPOTPaMMBbI 110 XUMHUH Ha YPOBHE CPEIHETO
o01ero o6pa3oBaHusI.

117.8.1. ®@I'OC COO ycranaBnmuBaer TpeOOBaHHMA K pe3yabTaTaM OCBOCHHS
00y4aroIMMUCs TPOrpaMM CpeaHero oo1iero oopa3oBaHus (JTMUHOCTHBIM, METAIIPEIMETHBIM U
npeaMeTHeiM). HayuHo-meToanueckoil OCHOBOM 17l pa3paboOTKU MIIAHUPYEMBIX PE3YNIbTaTOB
OCBOCHMS TPOrpaMM CpeAHEro oOImero oOpa3oBaHUS SBISIETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJIXO/I.

117.8.2. B COOTBETCTBUU C CHCTEMHO-JEATEIHHOCTHBIM TMOJXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHHUS IHpeamera «XHUMHs» Ha YPOBHE CpEIHEro OOIIero
00pa30BaHMs BBIJEIEHBI CIEAYIOUINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPakJTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSATEIBLHOCTH M CaMOOIIPEIETICHUIO;

HaJIMYMe MOTUBAIUH K 00yUEHUIO;

LIeJIEHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroIuXcs PyKOBOJCTBOBATbCS B CBOEH JAEATENBHOCTU
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYHE TPABOCO3HAHUS SKOJOTUYECKOH KYIBTYphl W CIIOCOOHOCTH CTaBUTh LENH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

117.8.3. JInyHOCTHBIE pe3yabTaThl OCBOEHUS MpeAMeTa «XUMHs» JOCTUraroTcs B
€IMHCTBE y4eOHOW M BOCIMTATENIHOW NESATEIbHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKHMH,
COLMOKYIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajJaMU POCCHICKOTo
IpaXJIaHCKOr0 OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNpPaBUIAMU MOBEICHMS,
CIOCOOCTBYIOLIMMH IpOIIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOT'O CTAHOBJICHUS
JTUIHOCTH 00YyYaIOIHUXCSI.

117.8.4. JIngyHOCTHBIE  pe3yNbTaThl OCBOCHHS  TpeaMeTa «XUMHUS»  OTPa)karoT
c(OpMHUPOBAHHOCTH OIbITA IMO3HABATEIHLHOW U MPAKTUUYECKON JESATENIbHOCTH O0YYaromIUXCs IO



peanr3alyy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxxJaHCKOTO BOCITUTAHHSL:

OCO3HaHUs 00YYaIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M OOSI3aHHOCTEH, YBaXKCHUS
K 3aKOHY W MPABOTIOPSIIKY;

MPEJICTABICHHUSI O COIHMAIBHBIX HOPMax W MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMW JCSITEIBHOCTH NIPU CO3JIAaHUH YUEOHBIX MPOCKTOB,
peleHnH y4eOHBIX ¥ IMO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPCHHS, JIOTMKY U apryMEHTHI
JIPYTHUX TIPU aHAIHU3E Pa3TUIHBIX BUJIOB YICOHOU ESTEIHbHOCTH;

2) MaTpHOTHYECKOTO BOCIIUTAHHMS:

[[EHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAy4YHOMY HACJICAHIO OTCUYECTBCHHOM
XUMHUU;

YBOKEHHsI K TMPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO NMPUMECHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKECHHUS HAYKU €CTh PE3yJIbTaT JUTMTEIBbHBIX HaOIIOICHUI,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TTIOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB,;

WHTEpECa W TIO3HABATCIbHBIX MOTHBOB B TMIOJNYYCHHH U IOCICAYIOIIEM aHaJI13e
UH(OPMAIIUU O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHON OTCUECTBCHHON XUMHH,

3) 1yXOBHO-HPABCTBCHHOTO BOCITHUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBS3aHHBIC C XHMHYECKUMHU SIBICHHUSIMH, U
NPUHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBCHHBIC HOPMBI H
IICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TOBEJIEHUE W TOCTYNKHA CBOMX TOBApPHUIIECH C MO3HUIIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATUX MOCTYIIKOB;

4) GopMHUpPOBAHUS KYJIBTYPbI 3I0POBBSI:

MMOHMMAHUS I[EHHOCTEH 310pOoBOro W 0e30MacHoro olpa3a >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnst TpaBmwil O6e30macHOro OOpaIleHusl ¢ BElIeCTBaMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOU JIEATEITHHOCTH;

MOHUMAHUS [IEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO M KOJUIGKTMBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TOCJIEICTBUN W HENPHITHS BPEIHBIX MPUBBIUEK (YHMOTPeOIEHUS aTKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIIETOBATEIbCKOW JEATCIIEHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUECKOHN M IPYTHX BUJAX JNCATCIHHOCTH,

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B PEIICHUH MPAKTUYSCKUX 3aJa4 COIHATLHOM
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3yYeHHUIO0 TMpodeccHil pa3indHOro pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAOBOH eSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJILHOH TPAcKTOPUU OOpa30BaHUSA,
Oynymieit mpodecCuu M peaau3alud COOCTBEHHBIX KH3HCHHBIX TUIAHOB C YIETOM JTUYHOCTHBIX
HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB ¥ MMOTpeOHOCTEH 00IIIeCcTBa;

6) 9KOJIOrMYECKOTr0 BOCITUTAHUS:



9KOJIOTUYECKHU 11eJ1eCO00Pa3HOro OTHOLIEHUS K IPUPOJIE, KAK UCTOUHHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHHMS TI100aJTBLHOTO XapaKTepa SKOJOTHUECKUX MPOOIIEM, BIUSHHS S3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

0CO3HAHMS HEOOXOAUMOCTH HCIIOJIB30BaHUS JOCTIKEHUH XUMUH JJIS1 PEIICHUS] BOIIPOCOB
paLMOHAaIBHOIO IPUPOJOIIOIB30BAHNUS;

AKTUBHOTO HENPUATUSA ACHCTBUMN, NPUHOCIIIMX BPEI OKPYKAIOLIEH IPHUPOJHONU cpene,
YMEHUSI IPOTHO3UPOBATh HEOJArONPUATHBIE SKOJIOTMYECKHE IMOCIEICTBUS MPEANPHHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTMYECKOI'O MBIIIJICHUS, SKOJOTMYECKOM KYJIbTYpbl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHON U COLMAIbHON IPAKTUKE, CIOCOOHOCTH U YMEHMSI aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) UCHHOCTU HAYYHOTO TO3HAHHUS:

C(OPMHUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHMsl CIEeUU(PUKN XUMHM KaK HayKH, OCO3HaHHMs €€ posin B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny IpodsieM COXpPaHEHUs IPUPOJTHOIO PABHOBECHS;

yOeKIEHHOCTH B 0CO00HM 3HAYMMOCTH XHMMHUH JJIi COBPEMEHHOW IMBHJIM3AIMH: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/laHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH II100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM MEIMIIMHBL,
00eCreyeHN! YCIIOBUH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4JeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB II03HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIy4aeMble 3HAHUS JJIs
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI Jie1aTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XWMHUYECKHWE 3HAaHUS I peLIeHHs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpECca K MO3HAHUIO U HCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIMpPEPhIBHOMY OOpa30BaHHUIO U CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUH TI0 XUMUU B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pasnuyHbIX cdepax mnpodecCHoHaTbLHON
JESATEIBHOCTH.

117.8.5. MeranpeameTHble pe3ynbTaThl OCBOCHHMsS Y4eOHOTo mpenMeTa «XHUMHS» Ha
YPOBHE CpeZIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMble JUIsI (OPMHMPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCA MEXIUCIHUILTHHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U creruuKy METOI0B ITO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMA, HAY4HbIN (akT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHue);



yHHUBepcalibHble  yueOHble  JAeiicTBUs  (TO3HaBaTelbHbIE,  KOMMYHUKATHBHBIE,
perynsaTuBHbBIE), oOecneunBaone (opMHUpOBaHHE (QYHKIMOHAIBHOM T'PaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yYaroInuXcs;

CIOCOOHOCTh ~ OOYYalOUIMXCS ~ WCHOJB30BATh  OCBOCHHBIE  MEXAHUCHUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHMS W YHHBEpCAJIbHbIE y4eOHBIE JCWCTBUS B IO3HABATEIbHOH U
COLIMATILHOM MPaKTHKE.

117.8.6. MeranpeamMeTHble  pe3yJabTaThl OTPAXalOT OBJAJACHHUE YHHBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

117.8.6.1. OBnageHue yHUBEPCATbHBIMA YY€OHBIMU MTO3HABATEIIBHBIMU JICHCTBUSIMHU:

1) 6a3oBBIC JIOTHUECKUE ACHCTBHS:

CaMOCTOSITENILHO (POPMYJIUPOBAaTh M AKTyalIM3HpPOBATh MPOOJIEMY, BCECTOpPOHHE ¢
paccMaTpuBaTh;

OTIPENIeNIATh LEIH JEATeNbHOCTH, 33/JaBas IapaMeTpbl W KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCUTD Pe3yIbTaThl AEITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMH;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHHWKM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapaKTepHble TPU3HAKK TMOHATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHITUS JJIsl OObSICHEHHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

BBIOMPATh OCHOBaHHMS M KPUTEPUH IS KIACCU(PUKAIMHM BEUIECTB M XHUMHUYECKHX
peaKuuii;

YCTaHABJIMBATH MPUYMHHO-CIICJICTBEHHBIC CBS3U MEKIY U3y4acMbIMH SBJICHUSIMU;

CTPOUTBH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

IPUMEHATH B IpOIlecce MO3HAHMS, HCIIOb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeINU, TPe0Opa30BbIBATh MOETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuuu — TpU peleHHH Y4eOHBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3Y9aeMBIX BEIIECTB M XUMUYECKUX PEAKIIHHA.

2) 6a30BbIC HCCIIEI0BATEIbCKHE ICHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XMMUYECKUX PEAKIIHIA;

¢dbopMynMpoBaTh LENM W 3a7ayd  MCCIEIOBAHMSA, HCIOJNb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHBIE BOIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUMH;

BJaJIeTh HAaBBIKAMU CAaMOCTOATENBHOTO IUIAHUPOBAHMUS M TPOBEJICHHS YYEHHYECKHX
HKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsI HAOIIOMATh 332 XOAOM IPOIlecca, CaMOCTOSTEIHHO
IIPOrHO3UPOBATh €ro pe3yiabTaT, (popmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMUS, COCTABIATH OOOCHOBAHHBIH OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHUUYECKOW MCCIE0BATENbCKON M TPOEKTHOM JEATENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/IOB TO3HAHMS.

3) pabora ¢ napopmanueii:

OPHECHTHUPOBAThCSI B pa3IMYHBIX HCTOYHWKAX WHPOPMANWU (HAYIHO-TIOMYJISIpHAS
JUTEepaTypa XHMHYECKOTO COACp)KaHWs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IWYHBIX BHIAOB W (OPM MpencTaBICHUS, KPUTHYCCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;



(dbopMynupoBaTh 3ampOChl M MPUMEHITh pa3jMuHbIe METOAbl MPHU IMOUCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITOJIHEHHSI YUeOHBIX 3a7a4d ONpeeIEHHOTO THIIa;

pUOOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (hOpMY MpeICTaBIeHUS HHPOPMALUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAYYHBI S3BIK B KayecTBE CpeACTBAa IpH paboTe ¢ XUMHUYECKOU
uH(popMalMel: MNPUMEHATh MEXIpeAMeTHbIe ((du3nYecKue H MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCIOJIB30BATh U MIPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISATHOCTH.

117.8.6.2. OBnagenne yHUBEpCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBHUSIMHU:

3aJ1aBaTh BOIIPOCHI IO CYHIECTBY OOCYX/1aeMOW TEMBI B XOJ€ IUAJIOTa U/WIH IUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIIHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

BBICTYIIATh C MpPE3CHTallMel pe3ylbTaTOB MO3HABATEIBHON JIEATEIHHOCTH, MOMYy4YEeHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBIIOJHEHUH XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCIICIOBAaHMA ITyTEM COTIIACOBAHMS ITO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

117.8.6.3. OBnageHne yHUBEPCATHHBIMH PETYISTHBHBIMH IEHCTBUAMMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYHIECTBIISITH CBOKO MO3HABATEIBHYIO IEATEIHHOCTS,
ompezenss e€ UeNu U 3a/a4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTU KOPPEKTUPOBATH
npeyiaraeMblii arOpUTM JACUCTBUN NPU BHIMOJHEHUHM YY4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs C YU4ETOM MOJy4YeHHUs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSAX;

OCYILLIECTBIISATh CAMOKOHTPOJb CBOEH JEATENbHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOIICHKH.

117.8.7. IlpeameTHbie  pe3yNbTaThl  OCBOCHHS  IPOTPAMMBI  CPETHETO  OOIIEeTO
oOpa3oBaHMsl 10 XMMHMM Ha 0a30BOM YpPOBHE OpHEHTHpPOBaHbl Ha oOecreueHue
MPEUMYIIIECTBEHHO 0011e00pa3oBaTeIbHON U OOMIEKYIBTYPHON MOATOTOBKH OOYYarOIIUXCsl.
OHM BKITIOYAIOT crienupuyeckue A1 ydeOHOro nmpeamera «XUMuUs» HaydyHble 3HAaHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JeSITebHOCTH TI0 MOJIyY€HHIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HaHUI B pa3iMyHbIX y4EOHBIX U
peabHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ XMMHUEH. B mporpamMe 1no XMMuu npeMeTHbIE
pe3yIbTAThI IPECTABICHBI 110 TO/IaM H3yYCHHUS.

117.8.8. K xonmy oOydenuss B 10 kiacce mpeaMeTHBIE Pe3ybTaThl OCBOCHHUS Kypca
«Opranudeckasi XMMUs» OTPAXKArOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHUMHUYECKON COCTABISIIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHUPOBAHUHU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHnsT TPAaKTUYECKUX 3a]ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pOBBIO U IPUPOHOM cpeie;

BJIaJICHHE CUCTEMOM XUMUYECKUX 3HAHUI, KOTOPAsk BKIIFOYAET:

OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKHH D3JIEMEHT, aTOM, J3JEKTPOHHas 000J0YKa
aTomMa, MOJIEKYJia, BaJCHTHOCTh, JJIEKTPOOTPUIATEIBHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas
dbopmyna (pa3BEpHyTas W COKpamiéHHasi), MOJb, MOJIIpHAs Macca, MOJIAPHBIH O00BEM,



YIJIEpOJHBIN cKeneT, GyHKIIMOHAIbHAs TPYIIa, paguKail, U30MepHs, U30MEPbl, TOMOJIOTHYECKUI
psi, TOMOJIOTH, YTJIIEBOAOPOABI, KUCIOPO U a30TCOAEpKAILUE COEAUHEHHS, MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS);

TEOPUHU U 3aKOHBI (TEOpHUsl CTpOeHUs opraHuueckux ewiecTB A.M. byrneposa, 3akoH
COXpaHEHHUsI MacChl BELIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHU;

MHUPOBO33PEHYECKUE 3HAHMS, JIeKAallhe B OCHOBE IIOHMMAaHUSA MPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (aKTOJIOTHYECKUE CBEIACHHMSI O CBOWCTBaX, COCTaBe,
MOJIyueHUU U 0e30MaCHOM HCMOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEILIECTB B OBITY U
IIPAKTUYECKOHN JEATEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIe MPU3HAKU NOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS [IPU OIMCAHUM COCTABA, CTPOEHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (HOpMYII OpraHMYECKHX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ] OPTraHMYECKUX BELIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

cOPMHPOBAHHOCT, ~ yYMEHHH  YCTaHaBIMBATH  IPHHAJIC)KHOCTb  H3YYEHHBIX
OpPraHMYECKHUX BEIIECTB 10 HMX COCTAaBy W CTPOCHHIO K OIpPEHeNEHHOMY KIacCy/TpyIie
COEIMHEHU N (yrneBomoposl, KHCIIOPOJL u a30TcojepxKalne COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaThb UM HAa3BaHUS 110 CUCTEMaTHYECKONH HOMEHKJIAType
(IUPAC), a Takke MNPUBOAUTH TPHBHAIbHBIC HAa3BAHHS OTAECIBHBIX OPraHUYECKHUX BEIIECTB
(oTUJeH, TpONWIEH, AaleTUJIeH, JSTUJICHIJINKONb, ThIulepuH, ¢enon, dQopmanbaerun,
aleTanbJeru]l, MypaBbUHasl KUCJIOTA, YKCYCHas KHUCIIOTa, OJIEMHOBAas KHUCIIOTa, CTEapHUHOBAs
KHCIIO0Ta, TIII0K03a, (PpyKTO3a, Kpaxmal, HeJIr0103a, IIUIHH);

Cc(OPMHPOBAHHOCTh YMEHHMS OIPENENATh BHJbl XMMHYECKOH CBSA3M B OPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTh YMEHHS TPUMEHATH ITOJIOKEHHSI TEOPHU CTPOCHHSI OPTaHUYECKUX
BemectB A.M. bytnepoBa aiis 00BsiCHEHUS 3aBUCUMOCTHA CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (U3NYECKHE WU
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPECTaBUTENIECH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, 3TaHOJI, STWJIECHTJINKOIb, TTUIEPUH, (EHOJ, aleTalbJerTHl, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEeHETHYECKYIO CBSI3b MEXKAY HHUMH yPaBHEHHSMH COOTBETCTBYIOUIMX XWMHYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTb HCTOYHUKU YTIJIEBOJOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEPepadOTKHU;

c(OPMHPOBAHHOCT YMEHUH MPOBOJUTH BBIYMCIEHUS MO XHUMHYECKHM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOYKTOB PEaKun);

c(hOPMUPOBAHHOCTh yMEHHUN BJIAJIETh CUCTEMON 3HAaHWKW 00 OCHOBHBIX METOJaX
HAYYHOTO MMO3HAHHSI, UCIIOJIb3YyEMbIX B XHMHUU TPH M3YYCHUH BEIIECTB U XUMHUUECKUX SBICHUN
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE



XUMHYECKHE 3HAHUS JJIs IPUHATHS PENICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsAX, CBA3AHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHUH COOIIOATh MpaBUiIa MOJB30BAHUS XUMHUYECKOW MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATH U BBHIIOJIHATH XUMUYECKUN HKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3YYCHHE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHuM, I[BETHbIC PEaKI[MU OEJTKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHHUKH O€30MaCHOCTU
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUN U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XMMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYrux);

c(OpPMUPOBAHHOCTh YMEHHH COOMI0OIaTh MpaBWJIa JKOJOTUYECKU IIeJIeco00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAaHEHHsI CBOEro 3JI0POBbI U
OKPY’KaroIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA JKUBbIE OPraHU3MbI
ONnpeAeNEéHHBIX OpPraHWYEeCKUX BelecTB, MOoHUMass cMbici nokasarens [IJIK (mpenenbhHo
JOMYCTUMOW ~ KOHIIGHTPAIlMHM), TOSACHATH HAa TpUMEpax  CIOCOObl  YMEHBIICHUS W
IPEIOTBPALIECHHS UX BPEIHOTO BO3/IEUCTBUS HA OPTaHU3M UYEJIOBEKA;

UIsE 00YYaroIUXCs C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JI0OPOBbBSI: YMEHUE NPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUIS CcIenblX W ciaa0oBUASIIMX OOydaroluXcs: yMEHHE HCIONb30BaTh peiabedHO
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpailns quisd 3anucu XuMu4ecKux GopMyIl.

117.8.9. K konuy oby4yenus B 11 kiacce mpeaMeTHbIe pe3ynbTaThl OCBOCHMS Kypca
«O06111ast 1 HeOpraHu4ecKas XMMHUS» OTPaXKakoT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTABIISIFOIIEH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XMMHUHU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MPaKTUYEeCKHX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BJIa/ICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpask BKIIIOYACT:

OCHOBOIIOJIATAIONIME TOHATHS (XMUMHYECKHH DIEMEHT, aroMm, u3ortom, S-, P-, d-
AJIEKTPOHHBIE OpOWUTANM aTOMOB, HMOH, MOJEKYJIa, MOJIb, MOJSPHBIA OOBEM, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATELHOCTh, CTENEHb OKUCIEHMs, XUMHUYECKas CBs3b (KOBaJEHTHasl, HOHHAasi,
MeTaJIJIMYecKasi, BOJIOPOJHAsA), KpUCTAIIMYECKas pemeérka, THUIbl XUMUYECKHX peaklui,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIMUTHI, JIIEKTPOJUTHYECKAsT JMCCOIHAINS, OKHUCIIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOMN peakliiy, XUMUYECKOE PaBHOBECHE);

TEOPUU U 3aKOHBI (TEOPHs IEKTPOIUTUYECKON AMCCOLMALNM, TEPUOJNYECKUN 3aKOH
J.1. MenzeneeBa, 3aKOH COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U IPEBpALLEHUS
PHEPTUU TPU XHUMHUYECKHUX PEaKIHIX), 3aKOHOMEPHOCTH, CHUMBOJHMUYECKHI S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBICHHUH, (PAKTOJOTHYECKHE CBEJIEHUS O CBOWCTBAaxX, COCTaBe, MOJYYEHUH U
0€30MacHOM HCIOIb30BAaHUM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTUUYECKOM
JeSITEIbHOCTH YEJI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISTH XapaKTepHbIC MPU3HAKU MTOHATHM, yCTaHABIIUBATh



UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIWE IOHATHS IPH ONUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUIS COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMalibHbIC Ha3BaHHS OT/CIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbld Tas,
YIJIEKUCHBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAsl COJa, NUPUT U
Apyrue);

C(OPMHUPOBAHHOCT YMEHHUH ONpEAENsATb BAJEHTHOCTb U CTEHNEHb OKUCIICHUS
XUMHYECKHX DJJIEMEHTOB B COCAMHECHMSAX PA3JIMYHOIO COCTaBa, BHUJ XHMHMYECKOH CBS3U
(KoBaJIeHTHasi, MIOHHAs, METAJUIMYECKas, BOAOPOHAs) B COCAUHEHMSX, THUI KPUCTAJUIMUYECKOU
pEIIETKY KOHKPETHOT'O BELIECTBA (aTOMHAs!, MOJIEKYJIIpHAsi, MOHHAs, METAJNINYECKas ), XapaKTep
Cpellbl B BOAHBIX PaCTBOPaX HEOPraHUYECKUX COEIMHEHUN;

c(OPMHPOBAHHOCTH YMEHHUH YCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUIECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (IPOCThIE BEIeCTBAa — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(OTepHbIE TUAPOKCHUIBI, COJIN);

C(OPMHUPOBAHHOCTh ~ YMEHMH  pacKpblBaThb  CMBICI  HEPUOJUYECKOTO  3aKOHA
J.. MenneneeBa M JI€MOHCTPUPOBATb €ro CUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 53JeMeHTOB |1—4 mnepuonoB llepmonnyeckoil cUCTEMBl XMMHUYECKHUX 3JIEMEHTOB
J.U. MenneneeBa, UCIONB3Ys MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIMY, «IHEPrETHYCCKUC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HX
COEIMHEHUN MO nepuojaMm M rpynnam llepuonnyeckoil cHCTEMBl XMMHUYECKMX 3JIEMEHTOB
JI.1. MeHneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKHMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMUPOBAHHOCTh YMEHUS KIACCUPHUIMPOBATh XUMUYECKUE PEAKIIUU MO Pa3IUUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolnX BELIECTB, TEIJIOBOMY 3(QQEKTy peakluu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPaBHEHUS PEAKLUI pa3IMYHbIX THUIIOB, MOJHbIE
U COKpallléHHbIE YpaBHEHHUs PEAKIMH MOHHOTO OOMEHa, YUYUTBIBAs YCIIOBHS, MPU KOTOPBIX ITH
peaKuy UayT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, IMOATBEPIKAAIONINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OINBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX
peakIuii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTH YMEHHUH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pPEaKul OT
pa3nYHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE IPOLECCHl, Jiekallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHON KHUCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
IpeJcTaBlIeHUH 00 OOIIMX HAyYHBIX MPUHIMIIAX M 3KOJOTHYECKHX MpoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUS C HCIOJb30BAHUEM MOHSITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peaxkiusax, Macchbl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMHUPOBAHHOCTh YMEHUI COOII0OaTh MpaBuiIa MOJb30BAHUA XUMUUYECKOHN MOCYI0i U
1abopaTopHBIM 000pYyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN SKCHEPUMEHT
(pa3znoxeHue NepokcHa BOAOPOAA B NPHUCYTCTBUM KaTaluu3aTopa, OIPEIEICHHUE CPENbl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrOo OOMEHa, KaueCTBEHHbIE peakLUu Ha
cynbdar-, kKapOoHAT- U XJIOPH-AaHUOHBI, HA KATHOH aMMOHMSI, PEIICHHE SKCIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3yNnbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

Cc(OPMHPOBAHHOCTh YMEHHU KPUTHYECKH aHAIM3UPOBATh XMMHYECKYI0 HH(opMaImro,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHET U
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COONIOAATh TpaBHJIa SKOJOTUYECKH IIEIECO00pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM MEATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollle MPUPOIHON cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX BEIECTB, MOHUMas cMblca nokasatens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHNS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEIIOBEKA;

Ui 00yYaromuxcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/AX MO3HAHMSI BEILIECTB M XUMUYECKHUX SIBJICHUN;

JUISL  CHENBbIX M CIA0OBUIAIIMX OOYYAIONIUXCS: YMEHHUE HCIOJb30BaTh pelbedHO
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XuMuyeckux Gpopmyt.
TEMATHUYECKOE IINTAHUPOBAHUE
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Htoro no pazneny 3
Paspnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHUSA
[Lmactmaccer.
5.1 Kayuyku. 2
Bosiokna
Hroro o pasneny 2
OBILEE
KOJIMYECTBO
34 2 5
YACOBIIO

[NPOT'PAMME




11 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOH
HaumeHnoBanue Hple
Ne (undpos
o/ pa3iesioB U TeM Beero Kontpoabubie  IIpakTtuuyeckue bie)
nporpamMmMsl padoThI padoThI o6pazosa
TeJbHbIE
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CrtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH B
1.1 [Tepuoanueckas 3
cHUCTeMa XMMHUYECKUX
anemenToB 1. U.
MemneneeBa
CtpoeHue BelecTna.
1.2 MHoroo6pa3ue 4
BEIIIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MerTanasl
2.2 Hemeramnsr 1
CBs3b
53 HEOPraHUYeCKHUX 1 5
OpraHUYECKUX
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO 34 9 3
YACOB I10 ITPO'PAMME




