®denepanpHas paboyasi mporpamMma MO Y4eOHOMY TPEAMETY «XUMHUS
(6a30BbIi1 YpOBEHB).

1. ®enepanbHas pabovass mporpamMma Mo y4eOHOMY MpPEAMETY «XHUMHU»
(6a3oBBIN ypoBeHb) (mpeameTHas 00JacTh «EcTecTBeHHO-HaydYHBIE MPEIMETHD»)
(mamee COOTBETCTBEHHO — TporpaMma MO XUMHUH, XHMHS) BKIIOYAET
MOSICHUTENIBHYIO 3alUCKy, COJEp)KaHhe OOYy4YEeHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOCHHMSI IIPOTPAMMBI TI0 XUMHH.

2. [losicHuTenpHAsL 3aMKMCcKa OTpa)kaeT OOIIMe LEeNu M 337aud H3Y4YeHUs
XUMHUH, XapaKTCPUCTUKY TICUXOJOTHUYECKUX TPEANOCBIIOK K €€ M3YUYCHHIO
00y4aIOIUMUCS, MECTO B CTPYKTYpE YI€OHOTO TJIaHa, a TAKXKE MOAXO0IbI K 0TOOpY
COJlep)KaHMs, K OIPEACICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMaTHYECKOTO TTAHUPOBAHMSL.

3. Conepxanue OOydeHHsI PACKPBIBACT COJIEpP)KATENIbHbIE JIMHUU, KOTOPbIE
npeayiaralorcs il 00s3aTENIbHOTO M3YyYEHHUS B KaXKJIOM KJacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

4. Ilnanupyemble pe3yJabTaThl OCBOCHUS MPOTPAMMBI M0 XUMHUHU BKIIOYAIOT
JMYHOCTHBIE, METaNPeIMETHbIC Pe3yIbTaThl 32 BECh NMEPHO 00yUYeHUS HA YPOBHE
cpemHero  obmiero oOpa3oBaHHsS, a TakKe MPEJAMETHBIC  JIOCTHIKCHHS
O0Oy4Jaromierocsi 3a KaKJbIi Toj] 00y4ueHus.

5. I[losicHuTenbHAS 3aMKCKA.

5.1. Ilporpamma 1o XMMHHM Ha YpPOBHE CpEAHEro oOIero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeILHON MpOrpaMMbl CPEIHETO O0IIero oOpa3oBaHusl, MPEACTABICHHBIX
B ®I'OC COO, c¢ yuérom Koumnenuuu mnpenomaBaHus y4eOHOTO mpeaMera
«XuUMUsD B oOpa3oBaTenbHBIX oOpraHu3anusx Poccuiickoit ®enepanuu,
peaNM3yIoNIMX OCHOBHBIE 00pa30BaTebHBIC TPOTrPAMMBI, U OCHOBHBIX ITOJIOKEHUN
benepanbHOl paboydeit mporpaMMbl BOCTIUTAHHUS.

5.2. OCHOBY MOJAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHHU, K
OTIpEJICICHUIO  OOIIel  cTpareruud  OOydYeHWs, BOCIUTAHUA W  Pa3BUTHS

oOy4Jaronmxcs cpeAcTBaMu yuyeOHoro npeamMera «Xumus» ais 10—11 kiaccoB Ha



0a30BOM YpPOBHE COCTaBWIM KoHIenTyaidbHble mnonoxenuss ®IOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEpKaHMs, pe3yJlbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

5.3. B cooTBeTcTBMM C [AAaHHBIMH TMOJIOKCHUSIMH TPOTrpaMMa MO XUMHUH
(6a30BbIN ypOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHABJIMBAET 00s3aTeNibHOE (MHBApUAHTHOE) MPEAMETHOE COJIEp)KaHHUE,
OTIpE/IETsIeT KOJUYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTEPUCTHUKU Ha KaKIOM
JTame U3y4YeHHUs MpeaMeTa, MpeaycMaTpuBaeT MPUHIMIBI CTPYKTYpUPOBAHUS
COZIEp)KaHUSI U pPAacCIpeNeNieHHs] ero Mo KjaccaM, OCHOBHBIM paslielaM U TeMaMm
Kypca;

na€T TPUMEPHOE paclpelesieHHe Y4YeOHBbIX 4YacoB IO TEMaTHYECKUM
paszzenaM, peKOMEHIyeT MPUMEPHYIO TOCIEeI0BATEIBHOCTh N3YUYCHUS OTICIbHBIX
TEM Kypca C y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€U, JIOTUKU
y4eOHOro mpoliecca, BO3pacTHBIX ocoOeHHOcTel oOydaromnuxcs 10—11 kimaccos;

Aa€T METOAMYECKYIO MHTEPIPETAIUIO [IeJIe N3yueHus MpeIMeTa Ha YPOBHE
COBPEMEHHBIX NIPHUOPUTETOB B CHUCTEME CpeIHEero oomero oobpazoBaHus,
COJICP)KATENIBPHON  XapaKTEpPUCTUKA  TUIAHUPYEMBIX  PE3yJIbTaTOB  OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHOM MpOTrpaMMbl CpeJHEro oOIero oOpa3oBaHUS
(INYHOCTHBIX, METAIlPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Yy4€OHO-
MO3HABATEIbHON JIEATEIbHOCTH OOydYalomerocss IO OCBOSHHUIO COJEpKaHuUs
npeaMera. 1lo Bcem Ha3BaHHBIM MO3MLMSIM B IPOrpaMMe 10 XMMHMH COOJIIO/IEHA
IIPEEeMCTBEHHOCTh € (eaepasbHONM padodeil MmporpamMmMoil OCHOBHOTO OOIIEro
oOpa3zoBanus 1o xumuu (s 89 KiaccoB 00pa3oBaTENbHBIX OpraHU3alui,
0a30BBI YPOBEHB).

5.4.IIporpaMma TIO XWMHU SIBISIETCA OPHUEHTHPOM I COCTaBJICHHS
pabounux mporpaMM, aBTOPHI KOTOPBIX MOTYT MpPEAJOKUTh CBOM MOAXOA K
CTPYKTYPUPOBAaHHIO U TOCIEA0BATEIbHOCTH M3Yy4YEeHHUsS Y4eOHOTO MaTepuaia, a
TaKkKe CBOE BHJCHHWE OTHOCHUTEIHHO BO3MOXXHOCTH BBIOOpa BapUATHBHOU
COCTaBJISIIOLICH  COJep)KaHUsl TMpeAMeTa JOMOJHUTEIbHO K  00s3aTesIbHOM

(MHBapHaHTHOW) YaCTH €T0 COAEPIKAHMUS.



5.5. Xumunueckoe o0Opa3oBaHue, NOJIy4aeMOe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON OpPraHu3allid, SBISETCA HEOTHEMJIEMON dYacThlo  HMX
OoOpa30BaHHOCTH W  CIYXHUT 3aBEpIIAIOIIUM O3TallOM pean3aluu Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYIIUX IIETOCTHOM
CUCTEME XMMHUYECKOTo oOpazoBaHus. KiltoueBble 1IEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB IIPHUPOBI, POPMUPOBAHHUS MUPOBO33PEHUS U 001N KYJIbTYphl YEIOBEKa,
a TaKXe 53KOJIOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBBIO H
npupoaHoil cpene. Peanmusyercs xumuueckoe oOpa3oBaHuEe OOydaronuxcs Ha
YpPOBHE CpEIHEro oO0Iero oO0pa3oBaHMs CpPEICTBAMU Yy4eOHOro MpeaMeTra
«XuMHS», CONEpPKAaHUE U MOCTPOCHHE KOTOPOTO OIPEAENIEHbl B MPOrpaMMme IIO0
XUMHHU € YYETOM crienu(UKU HAyKU XUMUH, €€ 3HAU€HUs B TO3HAHUU NPUPOBI U B
MaTepUalIbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YyIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

[Ipu popmMupoBaHumM coaep:kaHus npeameTa « XMMHUsD YYTEHbI CIEAYIOIINE
MOJIOKEHUS O crienu(UKe U 3HAYCHUH HayKU XUMHUHU.

XUMHSI KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0coOylo pojib B
CO37aHMM HOBOW 0a3bl MaTepUaTbHOM KYyJIbTYpbl, BHOCHUT CBOM BKJIQJ B
(GbopMUpOBaHKE PALMOHATILHOTO HAYYHOTO MBIIIJICHHS, B CO3JIaHUE LIEJIOCTHOTO
NpeAcTaBleHus] 00 OKpYKaroleM MHpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa,
KOTOpo€ (pOpMUpPYETCS] B XUMUU HAa OCHOBE IMOHMMAaHUS BELIECTBEHHOIO COCTaBa
OKpPYXaIOILIEr0 MUpa, OCO3HAHUSI B3aMMOCBSI3M MEXAY CTPOECHHUEM BELIECTB, MX
CBOMCTBaMHU U BO3MOXHBIMH 001aCTSIMU IPUMEHEHUS.

CoBpemeHHass XHMHUSI Kak Hayka CO3UJaTellbHas, HayKa BBICOKUX
TEXHOJIOTUI HampaBjleHa Ha peleHue TrI00aJbHbIX MpoOJieM YCTOWYUBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SJHEPTETUUYECKOM, MUILEBOM, IKOJIOTNYECKON
0e30MmacHOCTH M OXpaHbl 370pOBbs. TE€CHO B3aUMOJEHCTBYS C JIPYTHUMH
€CTECTBEHHBIMU HayKaMH, XUMHUS CTaja HEOThEeMJIEMOM YacTbl0O MHPOBOM
KYJIBTYpbI, HEOOXOANMBIM YCIOBHEM YCIIEUIHOTO TPYJa U >KM3HU Ka)XJ0ro WieHa

o011ecTBa.



5.6. B cooTBeTcTBUU C OOMIMMH LIENISMU U MPUHIIUIAMH CPEIHETO OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKHM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHHUS B KU3Hb COLUYMA, MPOAOIIKEHUS
0o0pa30BaHUs B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

5.7. CocTaBisionMH mpeaMeTa «XUMHsD SBISIOTCA 0a30Bble KypChl —
«Opranuyeckas xumus» u «OOIasgs U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU 10 HEOPraHUYECKOM XMMUU (C BKIIOUCHUEM 3HAHUHN U3 OOIeH XUMUM) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUN MPU WU3YyUYECHHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

5.8. CtpykTypa conepkanus KypcoB — «Opranuyeckass xumusi» u «Ooimas
Y HEOpraHuyeckas XUMHs» cHOpMHpPOBaHA B IMPOrpaMMe MO XMMHH Ha OCHOBE
CUCTEMHOIO TIOJXOJa K M3YyYEHHI0O YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX  YPOBHIX. B  Kypce OpraHnyeckod XUMHUHM  BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TakXe Ha YPOBHE CTEPEOXMMUYECKHUX U BJIEKTPOHHBIX
OpeJCTaBlICHUd O CTpoeHuu BenlecTB. CBeAeHHMs 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB A0 CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUH TOJYy4arOT pPAa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

5.9. B mpeamete «Xumus» 6a30BOTO YPOBHS PacCMaTPUBACTCA M3yUCHHBIN
Ha YypOBHE OCHOBHOTO OOIIEro o0O0pa30BaHUs TEOPETHUUECKUM MaTepual Hu
(dakToNOTUYECKUE CBEACHMSI O BEIIECTBAX M XUMHUYeckol peakuuu. Tak, B

YacTHOCTH, B Kypce «OOmas u HeopraHudeckas XuUMHUS» OO0ydaroIuMCs



IPEIOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPUOIMYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX UM METOAOJOTHMYECKHX  MO3UIUH, ThoyOXe  TOHATH
UCTOPUYECKOE M3MEHEHHE (YHKUMH 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSICHSIIONIEH U TPOTHO3UPYIOIIEH.

5.10. EnuHas cucreMa 3HaHMM O Ba)XKHEWIIUX BEIIECTBAX, UX COCTaBE,
CTPOEHHMM, CBOWCTBAX W INPUMEHEHHM, a TaKK€ O XUMHUYECKHX pEaKLUsiX, UX
CYIIHOCTM ¥ 3aKOHOMEPHOCTSIX IMpOTEKaHus JaomnojiHsgerca B Kypcax 10 um 11
KJIACCOB  DJIEMEHTAaMHU  COACPXkKaHMs, HUMEIOUMMH  KyJIbTYPOJIOTHYECKUM U
NPUKJIATHOW XapakTep. DT 3HAHUS CIIOCOOCTBYIOT MOHHUMAaHHUIO B3aMMOCBSI3U
XUMHH C JPYTMMH HayKaMH, PacKpbhlBalOT €€ pojb B IO3HABATENBHOW U
IPAKTUYECKON AESITEIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKECHUS K
MPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYCCKUX MPHUIOKECHUN XHUMUH,
IOMOTAalOT BBIYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HaYUMBIX MpoOJeMax, CBA3AHHBIX C XUMHEHW, KPUTUYECKH OCMBICIUBAThH
uHOpMAIIMI0O ¥ TPUMEHATh €€ [ TOTNOJHEHWs] 3HAaHWUW, pelIeHUs
UHTEIJIEKTYaJIbHbIX U DKCHEPUMEHTAIbHBIX  HCCJIEIOBAaTENbCKUX — 3a]ad.
Conmepxanne ydeOHOTO TmpenMera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTHPOBAHO Ha (POPMUPOBAHHUE Y OOYUaAIOLIUXCSI MUPOBO33PEHUECKON OCHOBBI
JUIsT TIOHMMaHUA (GUIOCOPCKUX HUACH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPTaHUYECKOTO U OPTaHNYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U  CTPOEHHEM, I[I03HABAEMOCTb NPUPOJHBIX SABJICHUN MyTEM
OKCMIEPUMEHTA W PEHICHUs TMPOTHBOPEUMHA MEXKAY HOBBIMH (aKkTaMu U
TEOPETUYECKIUMH  TPEINOChUIKAMH, OCO3HAHHME pOJM XHUMHUU B PEHICHUU
DKOJIOTHYECKUX TMpoOJieM, a Takke MpoOieM COEpPEeKEeHUS HHEPreTUYECKUX
PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH ¥ MaTEpPHAJIOB.

5.11. B nnaHe pelieHus 3ajad BOCIHMTAHUS, PA3BUTUS M COIMAIU3ALNHU
oOyJaroluxcs MPUHATBIE MPOrpaMMON IO XMMHH TOAXOAbI K OMpPEIEICHUIO
COJEp)KaHUsI W TIOCTPOCHUS TIpeaMeTa MpeaycMaTpuBarOT (HOPMHpPOBAHHE Y
00yJaroluXxcs YHUBEPCAIbHBIX YUEOHBIX ACHCTBUIA, UMEIOMINX 0a30BO€ 3HAUCHHE

AJIs1 Pa3IMYHbIX BHAOB JACATCIILHOCTU: PCIICHUSA HpO6HCM, ITIOMCKa, aHajIu3a Hu



00paboTku HHPpOPMAITUHU, HEOOXOIUMBIX JUIsI TPUOOPETEHHSI OIBITA IPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUHU.

5.12. B mpakTHKe MpenojaBaHusi XMMUU Kak Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa30oBaHus Tak U Ha YPOBHE CPeHEro oOIIero oopa3oBaHusi, Ipu ONpeIeTICHUU
COJIep>KaTeIbHOM XapaKTepUCTUKH I1IeJied W3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NeATEIbHOCTH YeJIOBEKa U KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKOW TOYKHM 3PEHUSl TAaKOM MOJIXOJ K ONPENENCHUIO LeNed U3y4eHUS
peaMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

5.13. I'maBHpIMH UENSIMU HW3y4YeHUs MHOpeaMera «XHUMHsS» Ha YpOBHE
cpelHero o01ero oopa3zoBaHusi Ha 6a30BOM YPOBHE SIBIISIOTCS:

(opMupOBaHHE CHCTEMbl XHMHUYECKMX 3HAHMM KaKk  BaKHEWIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAyYHOW KAPTHUHBI MHpA, B OCHOBE KOTOPOH JIexkKaT
KJIIOYEBBIE MOHATHS, (PyHAAMEHTaJbHbIE 3aKOHbI U TEOPUU XHMHUH, OCBOCHHUE
s3bIKa HAyKH, YCBOCHHE W TIOHHMMaHWE CYIIHOCTH JIOCTYIHBIX OO0OOIICHMIA
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHME C HCTOpUEH HuX pa3BUTHS U
CTaHOBJICHMUSI,;

¢opMupoBaHrE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHHMS
BEUIECTB U XHUMUYECKUX pPEaKIUil, HEOOXOJUMBIX JUIsl MPUOOPETEHUs YMEHUM
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMUYECKUX SIBICHUH, UMEIOIINX MECTO B
MPUPOJE, B MPAKTUYECKON Y NOBCEIHEBHOW KU3HMU;

pa3BUTHE YMEHUU U CIOCOOOB ACSITENbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMHYECKOIO 3KCIEPUMEHTa, COOIIOJEHUEM MpaBuil 0€30MacHOro
oOpalleHusl ¢ BEIECTBAMM.

5.14. ConepxaTenbHas XapakTEpUCTHKA 1IeJIeH U 3a]1ay U3y4eHUsl IpeaMeTa
B MMpOTpaMMe M0 XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
NPUOPHUTETAMHA B CHCTeMe cpeaHero ooOmero obOpasoBanusa. CerogHs B

npenojaBaHUM XUMUM B OOJbIIEd  CTENEeHH OTHAETCS  MPENoYTEHUE



NPAKTUYECKOW KOMIIOHEHTE COJepKaHHsl OOydueHHUs, OpPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHHKA OIOLICO0PAa30BaTEIbHONW OpPTraHM3alluy, BIIAJCIONIETO HE
HA0OpOM 3HaHMM, a (PYHKIIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHMSIMH aKTUBHOTO TOJIYY€HUS 3HAHUN U MPUMEHEHHS UX B PEAIbHON KU3ZHU
JUTSL peLIeHUs TPaKTUYECKUX 3aj1ay.

5.15. B 2Tol cBsi3UM MpU U3YYEHUH TpeaMera «XUMHUSD» JOMHUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKE LENH U 33]]a41, KaK:

aganTaius o0y4JarIuXcs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

(¢opMupoBaHue y OOyyaroUMXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAJIBbHOE 3HAUYE€HHUE [UIsI Pa3IMYHbIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(POpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TIO3HAHMM XUMHH, a TaKkKe Uil OLUEHKA C TMO3UIUiI
HKOJIOTUYECKON 0O€30MacHOCTH XapaKTepa BIIMSHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIICKTYaTbHBIX U TBOPYECKHX
CIIOCOOHOCTEM 00yUaOIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MTPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH JIA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUEe W pa3BUTHE Yy OOYYaAIOIIUXCS aACCOIMAaTUBHOTO U
JOTHYECKOT0 MBIIUICHHs], HaOJI01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, NPHU TUIAHUPOBAHUN U TPOBEJCHUU
XUMHYECKOTO IKCIIEPUMEHTA,;

BOCHHUTaHHE Yy oOyyarommuxcss yOeXAEHHOCTH B T'yMaHUCTHUECKOH

HAIpPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM



paIMOHANBHOTO MPUPOIOTIOIH30BAHMUSI, TTIOTIOJIHEHHSI SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpeHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0pPOBbIO, a TakKe NPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA Ui TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYalIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

5.16. llenu u 3agaun u3ydeHus npeamera «XUMUs» MOTYyYUIN TOIPOOHYIO
METOJMYCCKYI0 MHTEpIpeTanuio B pa3zene «lmanupyemsie pe3yabTaThl OCBOCHUS
porpamMMbl MO XUMHUK», TaKUM 00pa3zoM oOecreyeHO YETKOE MPECTaBICHUE O
TOM, Kakhe 3HAaHWSA W YMEHUS HUMEIOT TPsIMOE OTHOIIEHWE K peaau3aluu
KOHKPETHOM LIENH.

5.17. B y4eObHOM 11aHE cpeHero olmiero oopa3oBaHusl MPEAMET « XHUMHU)
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
PEIMETBD.

OO1ee 9nciIo 9acoB, PEKOMEHIOBAHHBIX JIJISI H3yYEHUS] XUMUU — 68 4acoB:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneno).

6. Coneprxkanne o0yuenus B 10 kiacce.

6.1. Opranuyeckasi XuMus.

6.1.1. TeopeTnyeckrie OCHOBbI OPTraHUYECKOW XUMUHU.

[IpeameT oprannyeckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHHE
B TIOJyYCHWH HOBBIX BEIIECTB M MaTepHaNOB. Te€OpHs CTPOCHHS OPTaHUYCCKUX
coenunenuii A.M. BytnepoBa, e€ ocHOBHbIE Mo0KeHus. CTpYKTypHBIE (DOPMYITBI
OpraHMYecKux BemiecTB. [omoorus, wu30Mepus. XHUMUYECKas CBSI3b B
OpPTaHUYECKUX COCTUHEHUSX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o kmaccupuKau OpraHMuecKux BemecTB. Homenkmarypa
OPTraHUYECKUX COCIUHEHWUU (CUCTEMaTHYeCKas) W TPUBUAIbHBIC HAa3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCNEepUMEHTAIbHBIE METOJIbI M3Y4YeHUs BEIIECTB W HMX TMPEBPAICHUN:
O3HAKOMJICHHE C O0O0pa3laMyd OPraHWYECKHX BEIIECTB W MaTepHalaMH Ha HUX
OCHOBE, MOJICIMPOBAHNE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHUE W

OIMMCaHUC ACMOHCTPAIMOHHBIX OIIBITOB IIO IMPCBPAIICHUIO OPraHNYCCKUX BCIICCTB



IpU HarpeBaHuH (IUIaBJIeHUE, O0YTIIMBaHUE U TOPEHUE).

6.1.2. YrieBogopoasl.

AnKaHBI: COCTaB M CTPOCHHME, IOMOJIOTUYECKMH pAx. MeraH u 3TaH —
IpOCTEHIIMe MPEACTaBUTENN alKaHOB: (PU3WYECKUE W XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMEIIeHUsT W TOpPEHUs), HaXOXKJICHUE B MPHUPOJE, IOIY4YEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKHI Psifl. DTUIIEH U MPOIMIIEH —
IpOCTEHIINE NPEACTABUTENN AJTKEHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOIyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u metwnOyraauen-1,3: cTpoeHue, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKHHA pSI.
AneTuneH — NOpOCTEWIIHM MPEACTABUTENb AJKUHOB: COCTAaB, CTPOCHHUE,
¢uznyecKkue U XMMHUYECKUE CBOICTBA (peakluu THIpUPOBaHUs, TaJOreHUPOBaHUS,
rUpaTaluu, TOPeHUs ), MOTyYEeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTrpoeHue, GuU3NUECKUEe U XMMHYECKHE CBOMCTBA
(peakuuMy TaJOTEHUPOBAHUS W HUTPOBAHUS), IMOJIYYEHHE U TPUMEHEHUE.
TokcuyHOCTh ~ apeHoOB. ['eHeTHueckass CBSI3b  MEXAY  YIVIEBOJOPOJAMU,
NPUHAJIEKALIMMH K Pa3JIMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM yIIIEBOAOPOAOB. IIpupoaHblii ra3 W MOIYTHBIE
He(dTanble Ta3pl. Hedth um e€ mpoucxoxnenune. CrnocoObl nepepabOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKHil), mnuposu3. [IpomykTsl
nepepadoTKu HePTH, WX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPAILEHUMN:
O3HAKOMJIEHME C oOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedtb» U «Yroib», MOAEIHPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U

raJIOr€HONPOU3BOIHBIX, TPOBEICHUE MPAKTUUECKON pabOThI: MOJyYEHHUE ITUJIEHA



Y U3YUYEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJINYECTBA MCXOJHOI0 BEHIECTBA WJIM MPOJYKTa PEAKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

6.1.3. Kucnopoacoaep:xamiue opraHu4ecKkue COeIMHEHUS.

[IpenenbHble OAHOATOMHBIE CHOUPTHI. METAHOJ W 3TAHOJ: CTPOCHUE,
buznueckue M XUMHUYECKHE CBOMCTBa (peakiMM C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJIOPOJIaMHi, TOpPEHUE), NpUMEHEHUE. BOIOpOJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. JIelCTBHE METAHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaToMHbl€  COUPTBHL. ODTWICHIJIUKOJIb W T[JULUEPUH: CTPOECHUE,
dbuznyeckue U XUMHUYECKHUE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasi peakilMs Ha MHOTOaTOMHBIC cUpThI). JleiicTBHE Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa U STUICHTJINKOJS.

@deHOoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTBA.
ToxcuuHocTh PeHona. [Ipumenenue gpenona.

Anpnerunpl. DopManbaerui, aneTadbleruj: CTpoeHue, (PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (pEaKIMU OKHCIICHUS W BOCCTAHOBJICHMSI, Kau€CTBEHHbBIC
peakiuu), IoJIy4eHHe U MPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PM3MUECKHEe M XMMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue JJis Kjiacca KUCJIOT, peakiusl dTepuduKaium), moayueHrue u MpuMeHECHHE.
CreapuHOBasi U OJEHMHOBAsl KUCJIOTHI KaK MPEJICTABUTEM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mplia Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIJIOT, KX MOIOIIEE ICHCTBHE.

Cnoxuble >(pUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['uiaposm3
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

YrneBoawl: cocraB, Kiaccudukanus — yrieBojgoB (MOHO-, JU- W
noyiicaxapubl). ['7ioko3a — MpoCTeImii MOHOCAaXapul: OCOOCHHOCTH CTPOSHUS

MOJIEKYJIbI, (U3UYECKuE U XUMHUYECKHE CBOICTBa (B3aUMOJEUCTBUE C



ruapokcuaoM Meau(ll), okucnenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, NMPUMEHEHUE,
ouonornyeckas poiib. @otocunre3. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnoino3a Kak npupoiHbie noaumepsl. CTpoeHHne Kpaxmana H
nenono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIBHBIE METOJIbl HM3y4Y€HHs BELIECTB M HMX MPEBPALLECHUN:
MpOBE/ICHHE, HAONIOJCHUE U OMNHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
runpokcuiom Meau(ll)), anpaernoB (OKUCIIEHHE aMMHAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumonelcTBHE Kpaxmalla C HOJOM),
IPOBEJICHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérneble 3anaun.

Beluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM IPOJIYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

6.1.4. A3oTconep:xailrie OpraHu4eCcKUe COeTMHEHNUS.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. Puznyeckue
U XMMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpumepe riauiuHa). buonoruyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumasl.

benku kak mpHpOAHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. llepBuunas,
BTOpPHYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHepUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BEUIECTB M HX MpPEBpaLCHUMN:
HaOJII0/ICHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OEIKOB MPH
HarpeBaHuM, IBETHbIE pEaKLUU OEITKOB.

6.1.5. BricOKOMOJIEKYJIIpHBIE COETUHEHUSI.

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN: MOHOMED,

MMOJMMEP, CTPYKTYPHOEC 3BC€HO, CTCIICHDb IMOJIMMCPU3allK, CPCAHAA MOJICKYJISIpHAA



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
NOJIMMEPHU3ALM U MOJIUKOHACHCAIHS.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
O3HAKOMJIEHHE C 00pa3liamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

6.1.6. MexxnpeaMeTHbIE CBSI3H.

Peanm3zannst MEeXIpeIMETHBIX CBSI3€M NMPU U3YYEHHHM OPTaHWYECKOM XUMUU
B 10 kiacce ocCyliecTBISECTCS 4Yepe3 HMCIOJIb30BaHUWE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JJIsi OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: SIBJICHHME, Hay4dHbIi (QaxT,
TUIIOTE3a, 3aKOH, TEOpHUs, AaHalIW3, CUHTE3, KiaccupUKanus, NEPHOIUYHOCTb,
Ha0JII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACITUPOBAHUE.

dusnka: Marepus, DSHEpPrus, Macca, aToM, DJJEKTPOH, MOJIEKYJIa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHuU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTHBHBIC BellecTBa (O€TKU, YIJIEBOIbI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepaiibl, TOPHBIE MMOPO/JIbI, MOJIE3HBIE NCKOIMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: NHILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBLHOTO MUTAHUA,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MpenapaTsl, MaTepHaibl U3
VCKYCCTBEHHBIX WM CUHTETUYECKHUX BOJIOKOH.

7. Conepxanue oOydenus B 11 kiacce.

7.1. O611ast ¥ HEOpraHUYECKasi XUMUSI.

7.1.1. TeopeTndyeckre OCHOBBI XHMUHU.

XAMUYECKH d3JeMEeHT. AToM. fapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0uKa. DHEpPreTuueckrue ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-

a51eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB M0 OpOUTAIIM B aTomax



AJIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHASI KOH(PUTYpAIIUS AaTOMOB.

[Tepunoanueckuit 3akoH u [lepuoanueckas cucrema XMMAYECKUX 3JIEMEHTOB
J.N. Menneneea. CBsA3b NMEepHOAMYECKOr0 3aKkoHa U Ilepmoamdeckoil CUCTEMBI
XUMHYECKUX dyeMeHTOB [[.M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
oOpa3yeMbIX HMHU MPOCTHIX M CJIOXKHBIX BEUIECTB MO TpynmnamM U TEpHoaM.
3HaYeHUe MEePUOJUYECKOr0 3aKOHA B PA3BUTUHU HAYKU.

Crpoenne BemniecTBa. XHMHUYECKass CBA3b. BuUAbl XUMHUYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomoponnas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenb okucieHus. MIoHbl: KATHOHBI ¥ aHHOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTAaBa BELIECTBA. THIbI KPUCTAIUNIMUYECKUX PEIUIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstue o nucnepcHbIX cucteMax. VICTUHHBIE W KOJUIOWJIHBIE PacTBOPBI.
MaccoBast 10Jis BEIlleCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJlaccaM.

Xumuueckas — peakiua. Knmaccupukanmss XMMHYECKHUX — peakIuil B
HEOPraHUYECKOW M OPraHUYECKOM XMMHUHU. 3aKOH COXPAaHEHHS MAcChl BEUIECTB,
3aKOH COXPAHECHUs W MPEBPAILCHUS SHEPTUU IPU XUMUUECKUX PEAKLIHSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (akTopoB. OOpaTUMBIC
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle larense.

Onektposutuueckas auccorarus. CuiabHbIE W ClIa0ble 3JICKTPOJIUTHI.
Cpena BOOHBIX PacTBOPOB BEILIECTB: KHUCHAs, HEUTpaibHas, lienouHas. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHLHBIC pE€aKuum.



OKCIEpUMEHTAJILHBIE METOJAbl W3YUYEHHS] BEIIECTB M HMX MPEBpaALCHUI:
neMoHcTpanust Tabmun  «lleproguueckass cucTeMa XUMUYECKUX AJIEMEHTOB
J.W. MeHnneneeBa», u3yuyeHue MoJjiejeld KpUCTAIMYECKUX PEIIETOK, HAOMI0eHNE
W OINHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX ONBITOB (Pa3IOXKEHUE
MEpOKCHJa BOJOpPOJa B MPUCYTCTBUU KaTajau3aTopa, OIPEICICHUE CPEIbI
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO MHIUKATOPA, PEAKIIUK HOHHOTO
oOMeHa), MpOBEeHUE MPAKTHIECCKOW paboThl «BrusHre pa3nuuHbIX (HaKTOpOB HA
CKOPOCTb XMMUUYECKOW PEAKLINI.

Pacuérnblie 3anaumn.

Pacuétel 1O ypaBHEHMSM XUMHYECKMX pPEaKUuil, B TOM YHUCIEC
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCMHOJH30BAHUEM TIOHATHUS «MacCOBas
JTOJISI BELIECTBAY.

7.1.2. Pa3nen 2. Heopranndeckast XuMHsI.

Hemeramner. Ilonoxkenne HemerauioB B Ilepuoamyeckor cucreme
xumuueckux anemeHToB .. MeHneneeBa U OCOOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCJIOpoaa, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETANJIOB (TaJOr€HOB, CEphI, a30Ta,
dochopa, yriepoga M KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUM.

Meramnel. [lonoxenne meraiuioB B lleproanueckoil cucremMe XUMHYECKHAX
anemeHToB [[.1. MenneneeBa. OcoOEHHOCTH CTPOEHHS 3JEKTPOHHBIX O000JIOUEK
aToMOoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAJUIOB (HATpWH, KaJlui, KajbIIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl nonyyeHus: MetauioB. [IpuMeHeHre MeTalsioB B ObITY U
TEXHUKE.

9KCHepI/IMeHTaJ'IBHBIe MCTOJbI H3Y4YCHHSA BCIICCTB MU HX HpCBpaHleHI/II\/’II



W3Y4YCHUE KOJUIEKINN «MeTamibl U CIjiaBb», 00pas3loB HEMETAJJIOB, PEIICHHE
DKCIIEPUMEHTATIBLHBIX 3a7a4, HAOJIOICHWEe W OINHCAHWE JIEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJIA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAILJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BemecTBa WM 00bEMa ra30oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEIIECTB UMEECT MPUMECH.

7.1.3. XuMus U KU3Hb. MEKIPEAMETHBIE CBA3U.

Ponp xumuu B oOecrieyeHUH SKOJOTHUECKOM, SHEPreTHYECKON U MHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBiennss 00 OOHmMX HAyYHBIX IMPUHIMIAX MPOMBIIIICHHOTO
MOJyYCHUS BaXKHEHIINX BEIIECTB.

YemoBek B MHpPE BEUIECTB M MATCPUAIOB: BAXKHEUIIIME CTPOUTEIIBLHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MATEpHUajbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHUSIT U 3J0pPOBbE YEJIOBEKA: IMPABWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBwia 0€30MaCHOT0 MCITOIb30BaHUS MpPenapaToB OBITOBOM XHMMHUU
B IIOBCEIHEBHOM KU3HU.

Peanuzanust MEXNpEeIMETHBIX CBSI3€M TpU  M3y4YeHUM OOmed U
HEOpraHnveckom xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
001X €CTECTBCHHO-HAYYHBIX TOHATUH, TaK U TIOHSITUW, SBISIOIIUXCA
CHUCTEMHBIMM IS OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIM (PaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupuKaius, TMepUOIUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: Matepusi, JHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,



M30TOIl, pAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUsI, CKOPOCTb.

buonorusa: «merka, opraam3M, 3KocucTema, Owocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpraHu3Me.

['eorpadusi: MuHepalibl, FTOpPHBIE MOPO/IbI, MTOJIE3HBIE NCKOIaeMble, TOILIIUBO,
pECypCHI.

TexHoorus: XUMHUYecKasi MPOMBIIUIEHHOCTh, METAJUTYPTHsI, TIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBIILJICHHOCTh,  (hapMarieBTUYECKass  MPOMBIILUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

8. [ImannpyeMble pe3ysbTaTbl OCBOEHHUS MPOTPAMMBI [0 XMMHHU HA YPOBHE
CpeaHero oo1iero oopa3oBaHuUs.

8.1. &I'OC COQO ycraHaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOyYarONIMMHUCSL TPOTPAMM  CpPEIHEro oOIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHBIM M MpeAMETHbIM). HayuHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHET0 OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

8.2. B cOOTBETCTBUU C CUCTEMHO-AEATEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKTAHCKONW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

I[eJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUIN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU IEIO0CTHOM

CUCTEME XUMHUYECKOTO 00pa30BaHUs;



HaJU4He MPABOCO3HAHMS DKOJIOTHYECKOMN KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LEJIM U CTPOUTH KU3HCHHBIC TUIAHBI.

8.3. JInYHOCTHBIE pe3yJIbTAThl OCBOCHHS MpeAMETa «XUMHUS» JOCTUTAKOTCS
B E€IUMHCTBE Y4YE€OHONW M BOCHUTATEIBLHOW JEATEIbHOCTH B COOTBETCTBUU  C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HujeasaMyd POCCHMCKOTO TI'pakJIaHCKOTO OOIIECTBa, NMPUHSATHIMH B OOIIECTBE
HOpMaMU U TpaBWIAMH TOBEICHUS, CIOCOOCTBYIOIUMH  IPOIECCam
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
o0yyJarommxcs.

8.4. JINUHOCTHBIE pE3YyJIbTATBI OCBOCHUS IpeaMeTa «XUMHS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIBITA II03HABATCILHOW M TMPAKTHUYECKON JeATEILHOCTH
OoOyyJaromuxcsl Mo peaanu3aiuu IPUHATHIX B OOIIECTBE [IEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpax1aHCKOTO BOCITUTAHMUSI:

OCO3HaHMsSI  OOy4YalOIIMMMCS  CBOMX  KOHCTUTYLUHMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U IIPABOIOPSIKY;

MPEJICTABIICHUSI O COLMAJIBHBIX HOPMAax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JICATEIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMWYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU JIESITEIHHOCTH;

2) IaTpUOTUYECKOTO BOCIIMTAHUS:

LEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY W HAYYHOMY HACJIEOAUIO
OTE€YECTBEHHON XMMUH;

YBaXEHUS K TPOIECCY TBOPYECTBA B 0O0JIACTH TEOPHH M MPAKTHIECKOTO
MPUMEHECHUSI XUMHUM, OCO3HAHMS TOTO, YTO JOCTHXKCHUS HAYKHW €CTh pPE3yJbTatr
JUTNTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPHUMEHTAIbHBIX  ITOMCKOB,

MTOCTOSTHHOTO TPY1A YYEHBIX U MPAKTUKOB;



MHTEpECa W II03HABaTEIbHBIX MOTHBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHalr3e MHPOPMAIMH O MEePEAOBBIX JOCTIKEHUSIX COBPEMEHHOW OTEYeCTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHHS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEIACHNUS;

CIIOCOOHOCTH  OILICHMBATh  CUTYyalldd, CBA3aHHbIE C XUMHUYECKUMU
SBJIICHUSIMU, W NPUHAMATh OCO3HAHHBIE PEIICHMS, OPUEHTHPYSICh HAa MOPAaJbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKH CBOMX TOBApHILIEH C
NO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHUs KyJIbTYPhI 310POBBL:

NOHMMaHUsl LIEHHOCTEH 30pOBOr0 U Oe3omacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXWYECKOMY 370POBBIO;

coOMNIO/IeHUs TMpaBuil OE30MacHOTO OOpalleHusi C BEIIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHMS LEHHOCTH TpPaBUJl WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HaHMS MOCJIEICTBUA M HENPUITUS BPEAHBIX MPUBBIUEK (YIOTpeOaeHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TpyAOBOTO BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  Y4EOHO-HCCIEIOBATEIbCKOM
NeSATeTLHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTUE B PEUICHUU MPAKTUYECKUX 3a/ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUEHUIO podeccHii pa3inuHOro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOM JEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHAYAJIbHOW TPaeKTOPUU
oOpa3oBanus, Oyaymied mpodeccuu W peanu3anud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) KOJIOTMYECKOT0 BOCITUTAHMUS:

AKOJIOTMYECKH 11€J1IeCO00pa3HOTO OTHOIICHUS K MPUPOAE, KaK HCTOUYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHHS TJIO0ATBLHOTO XapaKTepa JKOJOTHYECKUX MpOoOJIeM, BIUSHUS
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COIMATILHOM CpeIbl;

OCO3HaHMUSI HEOOXOAMMOCTH HCIOJIB30BAHUSL JOCTHXKCHUM XUMUU JJIst
pELIEHHs] BOIIPOCOB PAallMOHAIIBHOTO IPUPOOTIOIb30BAHMS;

AKTUBHOTO HENPUATHS JACHUCTBUM, TMPUHOCAIIUX BPEH OKPYKAIOUIEH
IPUPOTHON cpejie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEAOTBpAILATh UX;

HaJlMyus  Pa3BUTOTO  JKOJOTUYECKOTO  MBINUICHHS,  SKOJOTHYECKOU
KYJbTYpbl, OIbITA JAESATEIBHOCTA SKOJOTMYECKOM HAIMpPaBICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MMH B MO3HABATEJIbHOM, KOMMYHHUKATUBHOW M COLIMAJIbHOU
MPaKTUKE, CIOCOOHOCTU U YMEHHS AaKTHUBHO IPOTHUBOCTOSITh HJIEOJIOTUH
xeMo(hoouu;

7) HEHHOCTH Hay4YHOI'O0 TTO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKH XUMHUU KaK HayKd, OCO3HaHHS €€ poju B
GbopMHpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs 00 OKpY’KalollleM MHUpPE KaK O €MHCTBE MPUPOJABI U YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH TMPOOJIeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM JJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ T'YMaHUCTHYECKOW HAMpPaBICHHOCTH M BaXXHOM pPOJIM B

CO3JaHMHU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETUUECKOM, MUILEBON U
IKOJIOTUYECKOM O€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, OOECICUYEHUU YCIOBUMN
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOro dieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: IOHMMAHHS CYIIHOCTH METOJIOB
NO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
OPOUCXOASAIINX B HEM M3MEHEHMH, YMEHUs JiejaTb 0OOCHOBAaHHBIE 3aKJIFOUEHUS
Ha OCHOBE HAy4YHbIX (AKTOB M HMMEIOUIMXCS JAHHBIX C ULEIbI0 IOJTYyYEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpPECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPbIBHOMY OOpa3oBaHUIO U
caM000pa30oBaHNI0, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAaHUM [0 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TpyZa B pa3audHbIX cepax npodheccuoHaIbHOM
NEATEIbHOCTH.

8.5. MeranpeameTHble pe3yabTaTbl OCBOCHUS YU€OHOTO MpeaMeTa « XUMUs»
Ha YpOBHE CPEIHETO 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaYUMBble A8 (QOPMHUPOBAaHUS  MHPOBO33PEHHUS  OOYYarOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SJHEPTUs, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble yueOHbIE EeHCTBUS (IIO3HaBaTelIbHbIE, KOMMYHUKATUBHBIE,
peryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOW KOMIETEHIIMH 00Yy4arOIIUXCs;

CIIOCOOHOCTBH o0yJaroImmxcs HUCIIOJIb30BATH OCBOCHHBIE



MEXIUCITUTUIMHAPHBIC, MUPOBO33PECHUECKUE 3HAHUSI M YHUBEPCAIbHBIE y4eOHBIC
JICWCTBUS B IIO3HABATEIIBHOW W COLMAIBHOU MPAKTHKE.

8.6. MeranpenMeTHbIe pe3yIbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
NEUCTBUSIMU.

8.6.1. OBnazieHne  yHUBEPCAIbHBIMH  y4Y€OHBIMH  TO3HABATEIHHBIMHU
JICVUCTBUSIMU:

1) 6a30BBIC JIOTUYECKUE TCHUCTBUSA:

CaMOCTOSITeNIbHO  (DOpMyIMpOBaTh W aKTyalM3UPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpENENATh LEIN JAESITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTHUECKOTO MBILIIJIEHUS —
BBIJICISATh XApAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS 1JI1 OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAaHUSI U KPUTEPUM ISl KJIacCUPUKAIIMU BEUIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBaTh MNPUYMHHO-CIECICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKJEeHUS (MHAYKTHBHBIC, JCHYKTUBHBIC, TIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIFOUECHUS,

MIPUMEHSTH B MPOLECCE MTO3HAHUS, UCTI0JIb3YEMbIE B XUMUKM CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peaKknuu — TPU PEIICHHH YYeOHBIX IMMO3HABATEIBHBIX W TMPAKTUYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BBIE UCCIICIOBATENLCKUE ICHCTBUS:



BJIAZIETh OCHOBAMHM METOJIOB HAyYHOI'O IMO3HAHMS BEHIECTB M XUMHUUYECKHUX
pEeaKUunii;

dbopMmynupoBaTh LEeIM WU 33Ja4d  HCCIEIOBAHUS,  HUCIOJIb30BATh
MOCTaBJICHHBIE U CaMOCTOSATEIBHO CPOPMYIHUPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA TMMO3HAHUSI W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE
MIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJIETh HAaBBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUS W IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAaOMIOJATh 32 XOJA0M
Ipolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POJAEIaHHON padoTe;

NpuoOpeTaTh OMNBIT YUYEHUYECKOW MCCIIEA0BATEIbCKOW UM MPOCKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOUCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabota c uHpOpMAaILIUEIA:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpMauuu (HAYy4IHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IMYHBIX BUJIOB U (HOpM
IpEICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIBI IIPU MOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHMKATUBHBIX
TEXHOJIOTHI U Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBI #A3BIK B KayecTBE CpeJACTBAa Ipu paboTe ¢

XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u



MaTeMaTHYECKHE) 3HaKH W CUMBOJIBI, (OpMyJibl, aO0OpeBUaTyphl, HOMEHKIIATYPY;

UCIIONIb30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA
HaTIJISIHOCTH.

8.6.2. OBnageHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMHU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaeMOi TEMbI B X0JI€ IMajiora W/ uiu
JUCKYCCUHU,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3a]a4H;

BBICTYIIaTh C MpE3CHTAlMeN pe3yJbTaTOB MMO3HABATEIBHOU JESTEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMM TPH BBHIMOIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEILLECTB, peajlu3aui y4eOHOro npoekra u (opMyJIUpoBaTh BHIBObBI
10 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

8.6.3. OBnazeHue YyHUBEPCAIIbHBIMU PETYJISITABHBIMU JIEUCTBUSMMU:

CaMOCTOSATENIbHO IJIJAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIBHYIO
NEeSATENIbHOCTD, ONpefensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejiaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYE€OHBIX M HCCIEOBATENIbCKUX 3a]ad, BbIOMpaTh HamboJee
b (EKTUBHBIN €MOCOO WX pEmIeHHs C Y4ETOM TOJYYEHHS] HOBBIX 3HAHHU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHaIn3a
Y CaMOOLICHKH.

8.7. IlpenMeTHble pe3ynbTaTbl OCBOECHHS MPOTPAMMBI CPEJHETrO OOLIEro
oOpa3oBaHUs MO0 XMMHUHM Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHBI Ha OOECIeYCHHE
NPEUMYIIECTBEHHO O001Ie00pa30BaTeIbHON W OOIIEKYJIbTYPHOM MOATOTOBKHU
oOyudaroruxcsi. OHM  BKJTIOYAIOT CHeNUPUYECKUE Ui Y4eOHOro mpeamera
«XUMHSA» HaydHblE 3HAHMS, YMEHHS M CIOCOOBbI JEWUCTBUN IO OCBOCHHIO,
WHTEPIIPETAllid U MPEOOPa30BAHUIO 3HAHUMU, BUJIBI ACSITEILHOCTH TIO TOTYYCHHIO
HOBOTO 3HAHWS W TPUMEHEHHUIO 3HAHWM B PA3IUYHBIX YUYEOHBIX U PEATbHBIX

JKU3HCHHBIX CHUTyalUsAX, CBA3dHHBIX C xumuen. B nmporpamMme 1Mo XHUMHUH



MPEIMETHBIC PE3YJIbTATHI ITPEJICTABIICHBI 0 I'OJIaM U3YYCHMUS.

8.8. K koHiy oOyuenuss B 10 kiiacce mpeaMeTHbIe Pe3ysbTaThbl OCBOCHHS
Kypca «Opranndeckast XUMusD» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, pPOJIM XUMHH B TIO3HAHUU SIBJICHUU
IPUPO/IBI, B (GOPMUPOBAHMM MBIIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMUMOM JJIS PEIICHUS IPAKTUICCKUX 3a7a9
U DKOJIOTMYECKH OOOCHOBAHHOTI'O OTHOUIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUH, KOTOpAasl BKJIIOYACT:

OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YITIEPOAHBIN CKEJEeT, (PYHKIIMOHAJIbHAS TpYIIIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KUCJIOPOJI U a30TCOAEpKAallME COCIUHEHUs, MOHOMEp, IOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS);

TEOpUM U  3aKOHBI  (TEOpHS  CTPOEHUS  OPTaHMYECKUX  BEIIECTB
A.M. byTiepoBa, 3aKOH COXpaHEHHUS MaCChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMUU;

MHUPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE ITOHUMAHUS IPUUYMHHOCTH
U CUCTEMHOCTH XMMUUYECKUX SIBIICHHM, ()aKTOJIOrMYECKUE CBEJCHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOIb30BAaHUU BAXKHEHUIIUX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOU IEATETLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHaBIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLINE MOHATHUS TIPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHCHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIH30BaTh XUMHUYECKYIO CUMBOJUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)

dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKHUX PEaKIIUH,



M3TrOTaBJIMBATh MOJIEIA MOJIEKYJ OPraHUYECKUX BEILIECTB JJISI WILTIOCTPAIMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJICKHOCTh M3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (YrJIeBOJOPOJbl, KUCIOPOA U a30TcojiepKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCAMHEHUS), JaBaThb WM Ha3BaHUA IIO
cucremarniueckoi HomeHkiarype (IUPAC), a Takke nmpuBOIUTH TpHUBHUAILHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopMmaabierui, ameTalibAeTu1, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCJI0Ta, OJIEMHOBAs KUCJIOTA, CT€APUHOBAsT KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEIENATh BUJBI XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSITH TOJIOKEHUS TEOPUH CTPOEHUS
oprannueckux BemiecTB A.M. ByTiepoBa jyisi 00BsICHEHHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHUPOBAHHOCTh ~YMEHHMH  XapakTEepuU3OBaTh  COCTaB, CTpPOECHUE,
bu3nueckue ¢ XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEJICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWIICH, AlETUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTD YMEHHUS XapaKTepu30BaTh HUCTOYHUKHU
YTIEBOJAOPOAHOTO ChHIpbsi (HEe(dTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepadoTKU U MIPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMU TMPOBOJIUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOMYKTA

PCaKuu II0 HM3BCCTHBIM MaAcCCE, O6’BéMy, KOJIUYCCTBY OJHOIo M3 HCXOAHBIX



BEILIECTB WJIM MPOJIYKTOB PEAKIIHH);

c(hOPMHUPOBAHHOCTh yYMEHUHW BIAACTh CHUCTEMOW 3HAHWHA 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YYEHHUH BEUIECTB U
XUMUYECKUX SIBICHUN (HAOJIIOEHNE, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOPMHUPOBAHHOCTh ~ YMEHHH  coOdrofaTh  MOpaBWiIa  MOJIb30BaHUSA
XUMUYECKOM TMOCyAol U JabopaTOpHbIM OOOpYAOBaHUEM, a TaKXe IpaBHiia
oOpallleHUs] ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU TIO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB,;

c(hOPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJHATh XUMHUYECKUI
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKHUX BEIIECTB MPU HArpeBaHUU, MOJTyUYCHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEILIECTB, JeHATypalusi OCKOB IIpU HarpeBaHHUM, I[BETHBIC peaKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, IIPEJCTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHM COOTBETCTBYIOIIUX
peakuuii u GOpMyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATH XUMHUUYECKYIO
uH(OpMaIUIO, TOJY4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOU
uHpopmanuu, aTEepHET U Apyrux);

c(hOpPMHUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJAaTh  MpaBUja  IKOJOTUUYECKHU
11€JIECO00Pa3HOT0 TOBEICHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEIAX
COXPAaHEHMSI CBOETO 3J0pPOBbSl M OKPYKAKOLIECH NPUPOJHOM Cpenbl, OCO3HABAaTh
OMAacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHHUYECKUX
BelllecTB, NoHMUMas cmbica nokasarens [[JIK (mpeaenbHO  jmomycTuMoi
KOHIICHTpAIlMK), TOSICHATh Ha  MpUMEpax  CHOCOObl  yMEHBIICHUS U
MpEAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JIIsL o6yqa10m1/1xc;1 C OI'paHMYCHHBIMH BO3MOXHOCTAMMU 3J0POBbA: YMCHHUC



MPUMEHSATHh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB H
XUMUYECKUX SBJICHUM;

JUISL  CIIETIBIX W CIa0OBUIALIMX OOYYaIOIIMXCS: YMEHHE MCHOIb30BaTh
penbeHO TOUCUHYIO cucTeMy oOo3HadeHuil JI. bpaitnst mist 3anmucu XUMHUYEeCKUX
bopmyiL.

8.9. K koniy oOyuenust B 11 knacce mpeaMeTHbIE pe3yJbTaThl OCBOCHHS
Kypca «O0nias 1 HeOpraHu4ecKas XMMUsD» OTPaKaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIUM XUMHUM B TO3HAHUM SIBICHUI
TIPUPOIBI, B (OPMHUPOBAHMHM MBINUICHUSI H KYJIBTYphl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOIHON
cpene;

BJIaJICHUE CUCTEMOU XUMUYECKUX 3HAHUN, KOTOpast BKIIOYAET:

OCHOBOTIOJIATAIOIINE TOHATUS (XUMUYECKUM 3JIEMEHT, aTOM, U30TOI, S-, P-,
d- snexkTpoHHBIE OpPOUTAIM AaTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAas, MOHHASI, METAJTMYECKas, BOJOPOIHAS ), KPUCTAIITUNYECKAs PEIIETKa,
TUTIBI ~ XUMUYECKHX  PEAKIUH, pacTBOp, OJCKTPOJIUTHI,  HEIICKTPOIUTHI,
AIEKTPOJIUTUYECKAS]  JUCCOIMALIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOU peaKkuu, XUMUYECKOE PaBHOBECHUE);

TEOPUU U 3aKOHBI  (TEOpHsS  BJICKTPOJUTHYECKOW  JUCCOIMALINH,
nepuoanuecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS] MacChl BEIIECTB,
3aKOH COXpPAaHEHUS ¥ TPEBpAICHUS DHEPTrUU TMPU XUMHUYECKUX PEaKIIHIX),
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XHUMHH, MHUPOBO33PCHUECKHE 3HAHUS,
JeXalue B OCHOBE TOHUMAHUS MPUYMHHOCTA W CUCTEMHOCTH XHMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBaxX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCIOJIb30BAHUM BAKHEUIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEIbHOCTU YETIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHMU BBIABIATH XapaKTE€pHbIE MPU3HAKU TMOHATUM,



YCTaHABJIMBATh X B3aMMOCBA3b, UCIIOJIb30BAaTh COOTBETCTBYIOINE MOHATUS TPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIB30BATh XUMHUECKYIO CUMBOJIUKY IS
coctaBieHuss ¢GopMysT BEUIECTB M  YpPaBHEHUM  XHMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BELIECTB (YrapHbI ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

C(OPMUPOBAHHOCTb ~YMEHUH OIpENeisTh BAJIEHTHOCTb U  CTENEHb
OKHCJICHHSI XMMUYECKUX JJIEMEHTOB B COEAWUHEHHUSX PA3IMYHOIO COCTaBa, BUM
XUMHUYECKON CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs) B
COEIMHEHHUAX, TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUIMYecKasi), XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHNUN;

c(OpPMHUPOBAHHOCTb YMEHUU yCTaHaBJIUBAaTh IIPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAUIbI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOThI, aM()OTEpHbIE TUAPOKCH/IBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUH PAaCKpBhIBaTh CMBICI MEPHOJUYECKOIO 3aKOHA
J.N. MenneneeBa u JI€MOHCTPUPOBATH €ro CUCTEMATU3UPYIOIIYIO,
OOBSCHUTENBHYIO M MPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoit cucTteMsl
xumuueckux sneMmeHtoB [[.W. MenneneeBa, MCHOJb3ysl TOHSTHUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHNY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
o mnepuozaM M rpynnaMm llepmoaumdeckor CUCTEMBI XUMHUYECKUX JJIEMEHTOB
JI.1. Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBaTH) 0OOIIME
XUMHYECKME CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,

MNOATBCPKAATh CYIICCTBOBAHHC F€HETUUYECKON CBS3H MCXKIY HCOPTraHMYCCKUMU



BEILECTBAMH C IIOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATH XUMHUUECKHE PEAKIUU 10
Pa3IMYHBIM IPU3HAKaM (YUCIy U COCTaBy PEarvpyrolliyx BELIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTETCHEeHW OKHCIEHHUS 3JEMEHTOB, 00paTUMOCTU
peakluy, y9acTHIO KaTajln3aTopa);

c(OPMUPOBAHHOCTb YMEHHMM COCTaBIIATh YpPaBHEHUS peakUUi pa3IndHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIIOBHSI, IIPU KOTOPBIX ATH PEAKLUU UAYT A0 KOHLA;

c()OPMUPOBAHHOCTh yYMEHUN MPOBOJIUTH PEAKIHMH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
OIBITHBIM IYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMH PpacCKpbIBaThb CYIIHOCTb OKHCIIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ITUX PEAKLINM;

COPMUPOBAHHOCTh ~ YMEHUH  OOBSACHATH  3aBHUCHUMOCTb  CKOPOCTH
XUMUYECKOM peakuud OT pa3IuyHbIX (AKTOPOB; XapakTep CMEUIEHUs
XUMHUYECKOTO PAaBHOBECUS B 3aBUCHMOCTH OT BHEIIHErO BO3ACHCTBUS (ITPUHLMUI
Jle laTenne);

c(OPMHUPOBAHHOCTh YMEHUM XapaKTEpPHU30BaTh XUMHUYECKHE MPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHUSI CEPHOM KHUCIIOTBHI, aMMHaKa, a
TaK)Xe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XUMMUYECKOr0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYHCIEHUS C HCHOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOILIEHUM Ta30B
IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peaKlUu
BEILECTB, TEIJIOBOro 3¢ (deKra peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

chOpPMHUPOBAHHOCTh ~ YMEHUH  COOMIOJATh  MpaBujia  IOJIL30BAHUS



XUMHYECKOW TOoCcyAod H 1a00paTOpHBIM O0OpYIOBAaHUEM, a TaKkKe IpaBHIia
oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH TO BBITIOJHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBINOJHITh XUMHYECKHIA
HKCIEPUMEHT (Pa3yIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTajau3aTopa,
ONIPE/IETICHUE CPEAbl PpPACTBOPOB BEIIECTB C IIOMOIIBIO YHHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIvy,
peakuuu MOHHOr0 OOMEHa, KaueCTBEHHbIE peakluu Ha cyib(dar-, kapOoOHAT- U
XJIOpUJI-aHUOHBI, HA KaTHOH aMMOHUS, PEUICHHE SKCIePUMEHTAIBHBIX 3a/ad IO
Temam «Metamney u «HemeTamnbl»y) B COOTBETCTBUM C MpPaBHIIAMU TEXHUKU
0e30MmacHOCTH IpU OOpaIllEeHNHU C BELIECTBAMH U J1aDOpaTOPHBIM 000pYI0BaHUEM,
NPEJCTaBISITh PE3yAbTaThl XUMHUYECKOTO JSKCIepuMeHTa B Qopme 3amucu
YPaBHEHUH COOTBETCTBYIOLMX PEAKIUN U (OPMYyIUPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATH XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHHKaIuu, UHTEpHET U IpyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJIfOJaTh  MpaBUja  IKOJOTHYECKH
1EeJIecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATENbHOCTH B LEIIX
COXPaHEHHUSI CBOETO 3/I0pPOBbS M OKPYKAIOIIEH MPHUPOIHON Cpeabl, OCO3HABAThH
OIaCHOCTb BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarensa IIJIK, mosicHaTe Ha mnpumepax crnocoObl YMEHBIICHHS U
IPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUAS HAa OPTaHU3M YEJIOBEKa;

U1 00y4aroUMXcs C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJIAxX IMO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUIA CJENbIX W CHA0OBUIANIMX OOYyYalOUIMXCA: YMEHHME HCIOJIb30BaTh

penbeHO TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XuMHUUYECKUX

dbopmy.



