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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuétom Konnenuu npemnogaBanus yaeOHOTO
npeaMeTa «XMMHUs» B 00pa3oBaTelbHbIX opranuzaunusix Poccuiickoit denepanuu,
peanu3ylonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoOAXO0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIM
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pPe3ylbTaToOB OOyuYeHUs U TpPeOOBAaHMNW K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEIbHOM OpraHu3allii, SBISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpLIAIOIIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue OOyYaroOIIMXCS Ha
YPOBHE CpeIHEro 00111ero o0pa3oBaHus cpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep>)KaHUE M TOCTPOCHHE KOTOPOTO OMNpEIEIeHbl B NMPOTpaMME IO XHUMHH C
y4€TOM creuu(puKd HAyKu XUMUHU, €€ 3HAYeHUs] B TO3HAHUU NPUPOJLI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LeJel U MPUHIIMIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIEero
oOpazoBanus B Poccuiickoit denepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOJb B
COBPEMEHHOW IUBWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKAlolleM MHpE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpPoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSMU PUMEHEHUSI.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUsS CTajna
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOMIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIEro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmacchbl, 6a30BbIN YpOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBnsomiuMA  ripeAMeTa  «XHUMHS»  [BISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUECHHUEM 3HAHUUN U3 OOIIeH XUMHH) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU WU3YUYECHHU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranuyeckas xumus» u «OO0mas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHHM BEILIECTBA
paccMaTpHUBAOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUH BenlecTB. CBeeHns 00 H3ydyaeMbIX B Kypce BellecTBax
JAIOTCSL B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJYy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs IEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3H, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKIUU.

[lonq HOBBIM YyrjaoM 3peHusi B IMpeaMmere «XuMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl MW3YYEHHBII Ha YpPOBHE OCHOBHOrO 0O0IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTHMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYeCcKoi peakiuu. Tak, B dacTHocTH, B Kypce «OOIIas U HeopraHudeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIen 10 0OBICHSIOMIEH U IPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKUX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUs JoNONIHsIeTCs B Kypcax 10 u 11 kimaccoB anemenTamu
COJIep KaHMs, UMEIOIMMU KYJIbTYPOJOTUYECKU M MPUKIAHON XapakTep. DTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B MO3HABATEIBHOW U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKU OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ JUIs TOTIOTHEHUS 3HAaHUH,
pELICHUS MHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX HUCCIIEI0BATENbCKUX 3a1a4u. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YUYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUpPOBaHHE y 00OYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TIOHMMaHUA (QUIOCOPCKUX HUAEH, TakuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUM TyTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMHu M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Tak)Ke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnaHe pemeHus 3aad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4JaronMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEACIICHUIO
COJEpKaHUsT M TOCTPOEHHUs MpeAMeTa NpeaycMaTpuBaloT (OPMUPOBAHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VICCJIEIOBATENBCKON JIEATENIBHOCTH, 3aHMMAOUIENd Ba)XKHOE MECTO B ITO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3zoBaHus, TaK U HA YPOBHE CcpeiHEro ol1ero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKaTeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJAMYECKOW TOYKH 3pPEHUsl TAaKOM MOJXOJ K ONpPENENICHUIO LeNeld U3y4eHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISMH HM3yYeHHUs IpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk BaKHEHIIeH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB M XUMHYECKHUX PEaKITNil, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUEHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBJICHHH, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOHN 1 MMOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e301acHOro O0paIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
IpeMeTa B MporpaMMe 1o XUMUU YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpasoBanus. Ceroms B
MIPETIOIaBAaHAH XUMUH B OOJIBITICH CTETICHH OTAAETCS MPEIOYTCHNUE TPAKTHIECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA O00IIe00pa3oBaTeIbHON OpraHu3alluy, BIAJICIONIETO HE HAa00pOM
3HaHWHM, a (DYHKIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMCHHSIMHU
aKTUBHOTO MMOJyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOM KU3HU VIS PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBs3u ¢ 3TUM IIpu U3y4ueHUU peIMeTa « XUMUS JOMUHHUPYIOIIEE 3HAUCHHE
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanTanus 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopmupoBaHHEe y OOYyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEpPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MH(pOpPMAIIUH,
HEOOXOMMBIX JIsI TPHUOOPETEHHUS OTBITA IEATETLHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUISI OICHKH C TO3HMIMA SKOJOTHYCCKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HMHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEM 00yYaromMXCcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMHU TOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUpPOBAHUE U PA3BUTHE Y 00YUAIOITUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
AKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOTIOJIHEHUSI SHEPTreTUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIICHHUSI K TPHUPOJE U CBOEMY 370pPOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pENICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MpPeIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIE
IPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YPOBHE
cpeaHero obmiero oopazoBaHus, coctaisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. bytneposa, e€ ocHoBHBIE ToJI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpPraHMYECKUX BelEecTB. ['omMonorus, wn3omepuss. XHMHYECKAass CBA3b B
OpPTraHWYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COEJUHEHUN (CUCTEMaTU4ecKas) W TpPUBUAJIbHBIE HAa3BAHMS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HAONIOJEHWE M OINHCAaHUE
JEMOHCTPAlMOHHBIX OMNBITOB MO IPEBPALICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUe, OOyIIIMBAaHUE U TOPEHUE).

Yriesoaopoabt

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTHMYECKMH psa. MeraH W 3TaH —
OpocTeilline MNPEACTaBUTENN alKaHOB: (PU3WYECKUE U XHMHUYECKHME CBOMCTBA
(peakiuu 3amelleHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTWIEH U NPOIUJIEH —
OpocTeillline NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [loydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHUs), MOJyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue u npumenerue. TOKCUIHOCTb apEeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IMYHBIM
KJIACCaM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblii ra3 W HOIyTHBIE
HeTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTbl
nepepaboTku He(pTH, UX MPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MePEpadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUM:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbI, KoJutekuuu «HepTe»
U «YTOIb», MOJIEINPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TAJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE IPAKTUUECKONW pabOThI: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
¢u3nuecKkue M XHUMHYECKHME CBOMCTBA (peakUMH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepruHa U STUIIEHTJIMKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3NYECKHUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerugpl U Kemouwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH), TIOJyYECHHUE U IPUMEHEHNE.

OnHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre 1 XMMUYEeCKUEe CBOMCTBA (CBOMCTBA, 00IIMe s
KJ1acca KUCIIOT, peakuus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOThI KaK MPEACTABUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CrnoxHble 3(QUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb KUPOB.

VYrneBonpl: cocrtaB, Kiaccu(uUKaluUs ~ yriaeBoAoB  (MOHO-, JU- U
nonrcaxapuibpl). ['0ko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NUECKHE U XMMUUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C TUAPOKCUAOM
menu(Il), okucinenne aMMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBieHuME,
OpoO’KEHUE TIIH0KO3b]), HAX0XKIEHUE B IPUPOJIE, IPUMEHEHHUE, OMOIOTMYECKasl POJIb.
®dorocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KauyeCTBEHHAsI peaKklus ¢ HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLCHUM:
npoBeJicHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIOUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCHCTBUE INIMLEPUHA C
runpokcuiom Meau(1l)), anpaernioB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEJICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3a1aun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COeUHEHMsI. PU3NYECKUE U
XMMHUYECKHUE CBOICTBA aMMHOKUCIOT (Ha MpuMepe TInuuuHa). buonoruueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOICTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peaklny Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpallEHUil:
HaOJIIOICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHICH AU

OKClepUMEHTANIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallleHUil:
O3HaKOMJIEHUE C 00pa3liaMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kiacce OCYUIECTBIISETCS YEpe3 MHCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-



HAYYHBIX TIOHATHUN, TaK U TIOHATUHU, SBISIONIMXCS CUCTEMHBIMU JUIS OTACTHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpUsl, aHAIMU3, CUHTE3, KIACCH(HUKAINS, EPUOUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

®dwusuka: MaTepus, DOHEPrus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIIeCTBa, (PU3MUCCKHUE BETUIUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJOTMYECKH AaKTUBHBIC BeriecTBa (OCIKH, YTIJICBOIBI, JKUPHI,
(dhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pPECypCHI.

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI PAIlMOHAIBHOTO ITHUTAHMS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETUYCCKHUE MpeTapaThl, MaTeprabl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUl 31IeMeHT. AToM. Sapo aroma, H30TONBL. ODIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepunoanueckuii 3akoH u [ leproanyeckas cicTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3akOoHa M [leproanyeckoil CUCTEMBI
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINaM H TEpHUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsSI KOBAJCHTHONM XWMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTALIUYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[lonatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAINUX K PA3TMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHMbIe
peakunu. XUMHYECKOE paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadbie anekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KACHAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUM:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux snemMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENCH KPUCTALTMYECKUX PEIIETOK, HaOIIOJIEHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3ioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCATLHOTO UHIUKATOPA, PEAKIIUHU HOHHOTO 0OMEHA), TPOBEICHHE
MpaKkTU4YeCKor paboThl «BiusiHue pazaudHbix (aKTOPOB HA CKOPOCTh XUMUYECKON
pEaAKLIANY.

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxkenue HemetaiuioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUILIMX HEMETAUIOB (TaJIOr€HOB, CEPhI, a30Ta,
dbocdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue merannos B Ilepuoanyeckon cucreMe XUMHUYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHuy, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue cnocoObl noxydeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

DOKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsSI BEIIECTB M HX MPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[MU HA KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponp xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB U MATEpUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuabl, KOHCTPYKIIHMOHHBIE MATEpHUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPATbHbBIC
yaoOpeHus.

Xumus ¥ 3I0pOBbE YEIIOBEKA: IpPaBHJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMHUH B
MMOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3CH MpU  W3YYECHUH OOmEeH
HEOpPraHu4ecKorM xuMuu B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIEe MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallM3, CHHTE3, KJIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHE BEIIMUYMHBI U €IUHULIBI UX
MU3MEpPEHUS, CKOPOCTb.



buonorus: kineTka, opraHu3M, JKocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, MOJIE3HBIE UCKOMAaeMbI€, TOILIIMBO,
peCypCHlI.

TexHoynorus: XuMu4yeckasi MPOMBIIIIEHHOCTh, METAJLUTYPIHsi, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPAMM  CPETHEro OO0IIero o00pa3oBaHUs (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBETCTBHM C CHCTEMHO-IAEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHMS NpeaMeTa «XUMHsSD» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW T'pakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KM€ MOTUBALIMH K OOYYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJICTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBHUTh
L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHIMCKOro Tpa)KIaHCKOro OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yyJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUA TMpeaMeTa «XUMHUS»  OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTHYECKON JESTEIBHOCTU
oOyJaroluxcs Mo peaiv3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOpPMax W MpaBWIaxX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY U
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YICOHOU ACITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(pOpMAIINK O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHMUSl LIEHHOCTEW 310poBOro U 0Oe3omacHOro o0pasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwiI 0Oe30macHOro OOpallleHus] C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIMUBUAYAIIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPAKTUUYECKUX 3ajad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HM3YUYEHHUIO Mpodeccruil pa3auyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymied Tpodeccuu W peanm3anud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECOO0OPA3HOTO OTHOILIEHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAaHUSl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIHMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAaHUS JIOCTHXKCHUH XUMHUHU IS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO PHUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUWA, NPUHOCAIIUX BpPEA  OKpYKaIOIIEH
IPUPOTHON cpejie, YMEHHsI MPOTHO3UPOBATH HEOJIATONMPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSI CIeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpeACTaBlIeHUs] 00 OKpPY>KAIOUIEM MHUpE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU NpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
LUMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH U BayKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCIICUCHUM YCJIOBUI
YCHEIIHOTO TPY/Ja M SKOJOTUYECKA KOM(POPTHOM KUZHM KAKIOTO YeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IMOHUMAHUS CYIIHOCTH METOOB
MO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U



MPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIFOUCHHUS Ha
OCHOBE HayYHBIX ()AaKTOB U UMCIOIIUXCS JAHHBIX C HETBIO MOJYICHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHMIO M UCCIICIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY 0Opa3oBaHUI0 W
caMo0Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TPpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUS YUYEOHOTO MpeaMeTa «XHUMHUsS» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIMIMXCS
MEXKIMCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIE NIEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIInXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B MMO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NO3HABaTEJIbHBIMH
JelCTBUSIMM:

1) 6a3oBble JIOrHYecKHUe TeHCTBHUA:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICJISITh XapPaKTEPHbIE MPU3HAKKU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) 2JIEMEHTa, XuMHU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PELICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuuu;

dbopMyIHpOBATH LS U 3a/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh ITOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BONPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIBHO IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHNSA,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATeIIBHOCTH, MPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METO/I0B PELICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PAa3JIMYHbIX METOJI0B
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3aMpOChl U MPUMEHSATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHbOpMAIlMU, HEOOXOAUMOM JJIS BBINOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCITOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPU PAOOTE C XUMUIESCKOM
uH(pOpMaIue: MPUMEHATh MEXIpEeIMETHbIC ((PU3ndecKkue W MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00peBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  INPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO MM COBMECTHO CO CBEPCTHHUKAMH TPH BHITIOJIHCHUN
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alud y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BBIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBjaieHHe YHHBEPCAJIbLHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBHYIO
NeSATEeIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJfOPUTM JCUCTBUN TpHU
BBINIOJIHEHUH YYE€OHBIX U HCCIEN0BATENbCKUX 3a7ady, BbIOMpaTh Haubojee
3¢ }exTUBHBIN Ccrmoco0 HX pemeHuss ¢ y4€TOM TOJYyYEeHHs] HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JEATEIHHOCTA HA OCHOBE CaMOaHaIN3a !
CaMOOLICHKHU.

NHNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TNPEACTABJICHUM O XUMHUYECKOM  COCTaBJISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUU SIBJICHUN IPUPOJIBIL,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JUYHOCTH, €€ (PYHKIIMOHATIBHON
I'PaMOTHOCTH, HEOOXOUMOM /JIsl pElIeHHUs] TPAKTUYECKUX 3a]ad M DKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XMMHUYECKUM DJIEMEHT, aToOM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paIuKall,
M30MEPHsl, U30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOA U
a30TCoJEpKalue COCAUHEHUSA, MOHOMEp, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUsSI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIKE B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPH
ONMCAHUU COCTABA, CTPOCHHUS U IIPEBPALICHUN OPraHUYECKUX COCIUHEHNM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJIEIM MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJI WIUIFOCTPALMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAIJIC)KHOCTh HU3YyYEHHBIX
OPTaHUYECKUX BEIIECTB II0 MX COCTaBY U CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATUJICHTJIMKOb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHUABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUAX (OMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBA M CTPOECHUS; 3aKOH COXPAHECHUSI MACCHI BEILLIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3IMYHBIX KIIACCOB
OpraHMYeCcKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPOIWJICH, alleTUIIeH, OyTaaueH-1,3,
MeTmi0yTaaueH-1,3, 6eH305, METaHOI, ITAHO, STHUJICHTJINKOJb, TIULEPHH, (HEHOI,
aleTaNbIeTU, MypaBblUHasl U YKCYCHasl KHCIIOTBI, IIIIOK03a, Kpaxmall, LeJII0I03a,
AMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUH C HCIOIb30BAaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA Ta3, Yrojb), CIOCOOBI UX MEPEPaOOTKU U MPAKTHUUECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
pEeaklMUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO M3 HCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHHE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpallIeHUS C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHMSMH IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUHU, MTOTYUEHUE
ATUJICHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHbBIE PEAKIIUU OPTAHUYECKUX BEILECTB,
JeHaTypanus O0eJIKOB MPU HArPEBAHWUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM ~ O0OpYAOBaHHEM, TMPEACTABIATh PE3yJAbTAaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKMCH YPABHEHUM COOTBETCTBYIOLIMX pEAKIUN U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOPMHPOBAHHOCTh YMEHUN KPUTUYECKA AaAHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B MEJSIX
COXpaHEHUs] CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATh



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs. 00y4YaroIuXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B [IO3HAHUU SIBIICHUN IPUPOJIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
I'PaMOTHOCTH, HEOOXOUMOM MIJIsi PEHICHHsS] MPAKTUYECKUX 3a]a4 U DKOJOTUYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHON CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATraIOMINE TOHATUSA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCICHHS, XUMAUYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
DIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON pEakiuyd, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS SHEPTUU
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJMYECKUN S3bIK XUMUU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITIOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IOHSITHUS IPU
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIbIM ra3, aMMHUaK, ramiéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKAsl, BOJAOPOJHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKOM PpEHIETKH KOHKPETHOTO BEIECTBA (ATOMHAs, MOJIEKYJIApHasi,
VWOHHAsl, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh MPUHALIIEKHOCTb
HEOPraHWYECKUX BEILIECTB II0 HUX COCTaBYy K OIpEAENEHHOMY Kiaccy/Tpymie
COEMHEHUH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepuonnueckoi cucTeMsl
xumuueckux anemeHtoB JI. M. MeHneneeBa, MCHOJIb3ysl TOHATHUS «S-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPIETUYECKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynnam [lepuoandeckon cucremsl XuMuaeckux anemeHToB /1. 1. Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUHUPOBATH XMMHUYECKUE PEAKLUU IO
pa3NUYHBIM TpPU3HAKaM (YUCIY M COCTaBy PEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEH OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaxiuy, y4acTUIO KaTaanu3aTopa);

Cc(OPMUPOBAHHOCTh YMEHUW COCTaBJSATh YPAaBHEHUS DPEAKIMHM pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BEIECTB;



cOpPMHPOBAHHOCT, YMEHHMM  PacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOMN
pEeaKIUy OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIMICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JIeKAIe B OCHOBE MPOMBINIJICHHOTO TOMYYCHHS CEPHOW KHCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MaCcCOBast 107151 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHU T'a30B MpHU
XUMUYECKAX PEAKIUAX, MACcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE IpaBWiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUI TUIAHUPOBATh U BBIMIOJHATH XUMHYECKHIMA
DKCIIEPUMEHT (pa3jioKeHHEe TMEePOKCHIa BOJOPOJAa B MPUCYTCTBUU KaTald3aTopa,
OTIpEJICIICHNE CpPeabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKITUH,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIuu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamey U «Hemeramuib»y) B COOTBETCTBHHM C TPAaBWIIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUM COOTBETCTBYIOIINX PeaKInii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAITMIO, TONy4aeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  DKOJOTUYECKH
11e71eco00pa3HOro TOBEJICHUST B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJSIX
COXpaHEHHUSI CBOETO 3JIOPOBBS M OKPYKAIOIICH IMPUPOTHON Cpebl, OCO3HABATH
OITACHOCTbH BO3ICHCTBUS HA JKMBBIC OPTaHU3MBI ONIPEICIEHHBIX BEIICCTB, TOHMMAs



cmbicnt mokazarens IIJIK, moscHATP Ha mpuMepax cHocoObl yMEHBIICHUS H
MpEeI0TBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYaronuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL CHENbIX M CHa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Tpeamer oprannydeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenpHbIE yIIIEBOAOPOABl — ATKAHBI 2
59 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Cruptel. ®enon 3
39 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrneBonanl 3 2




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opranHudecKne coeIMHeHUus

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4ecKor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o KiraccupuKauu
opranudeckux BeuiectB. Homenknatypa
(cucremaTuveckasi) ¥ TPUBHATHHBIC
Ha3BaHUS OPTaHUYECKHUX BEIECTB

AIKaHBI: cOCTaB U CTpPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCfIH.IPIC
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Iomyuenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI




AJNKHUHBIL: cOCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

10 N
AneTuieH — MpocTenIni
IIPEICTaBUTEIND AJIKUHOB

1 Bbruuciienus no ypaBHEHUIO XUMHUECKOU
peaxkuuu

12 Apensr: 6eH301 1 TOIY0J. TOKCHYHOCTD
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoHBIE MICTOYHUKH YTIIEBOJOPOJIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaerny
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

13 MHoOroaTroMHsbl€ CIUPTHI: TUIIEHTIIUKOIIb
U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nuecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AneTon




21

22

OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas
[IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

24

25

26

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE

CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

Kupsr: runponus, NpuMEeHEHHE,
OuooruYecKast poib KHPOB

27

28

29

30

VYTrieBoibl: CoCcTaB, KiacCU(pUKAIHS.
Baxnelime npencraBuTeNnu: ritoKo3a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOIHBIC
MOJIMMEPBI

KouTponpHas pabota mo pazaeny
«Kucnopoacoaep:xaiiyue opraHu4ecKue
coenuHeHUs»/ Beepoccuiickas
MpoBepoyHas pabora

OO6mrast XxapakTeprucTruKa
a30TCOAEPIKAIIUX OPTaHUIECKUX
coeauHenuii / Beepoccuiickas
poBepouHas paboTa

31

AMMHBI: METUJIAMHUH U aHWJINH




AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYECKUE COCANHEHUS, UX

32 ouonornyeckoe 3Hauenue. [lentunsl.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

33 OCHOBHBIE TTIOHSTHSA XUMHHI

BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OcCHOBHEBIE MCTOABI CUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpOoHHAs! KOH(PUTYpanrsi aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XMMu4decKkux annemeHToB /1. U.
MemneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XHUMUYCCKHX DJIEMEHTOB U X COCAUHCHUU
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux asemenToB .M. MeHnieneeBa
B Pa3BUTHHU HAyKH

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b,
e€ BU/Ibl; MEXaHHU3MbI 00pa30BaHMs
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. Beriectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJJTIOUAHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTrAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanust XaMUUeCKUX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAICHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Brnusiaue

pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKinm»

11

DNeKTpOoINTHYECKAas TUCCOIHALIHSL.
[TonsiTue o Bonopoanom nokasatesne (pH)
pactBopa. Peakunm nonnoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Tonstue 00 anexTponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtposbHas paboTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))

Mertaibl, UX MOJ0KCHHE B
[Teproauueckoi cUCTEME XUMHYECKHIX
anemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(du3HYecKue CBONCTBAa METAJIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYeCcKHe CBOMCTBA IIMHKA, JKene3a U uX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Mertamb»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
Ileproanueckoi cucreMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHHH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COeOUHEHUU

XHUMHUYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COECIMHEHUN




26

27

28

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe
"Hemeranmbi"»

KoHTposbHas pabota 1mo Temam
«Mertamiae» n «Hemeramisr

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAMHEeHMs. [ eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Posib xuMuu B obecnieueHNH
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEOUIIMHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO OTY4YEeHUs
Ba)XKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoOBaHHOCTH MPEACTABICHUN O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHH B MO3HAHUU
ABIIGHUN MPHUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIILIEHHUSI K CBOEMY 3/JI0POBBIO U MPUPOJIHOM Cpelie

1.2

Binanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIN CKelerT,
GyHKUMOHANbHAA ~ TpyNNa, pajukan,  HM30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN PSAI, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCoACpIKAIIUE COCTUHCHHS, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH1), MOHOMED, TOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, TOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAHUM BaXXHEUITUX HEOPraHUYECKHMX U OPraHMYeCKUX

BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTb yYMEHUW BBISIBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IPU OINMCAHUU COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTB30BATh XUMUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYEeCKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklUud, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPraHWYECKUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOTO CTPOCHHUS




1.5

ChopMupoBaHHOCT YMEHHMH YCTaHABIMBATh MPUHAIIE)KHOCTD
W3YYEHHBIX OPraHMYECKHMX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHUH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHUS], BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTb UM Ha3BaHMsl IO CUCTEMAaTUYECKOH

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHWYECKUX COCTMHECHUX (OJAMHAPHBIE U KpaTHbBIE)

1.6

2.1

ChopMupoBaHHOCT YMEHHS TNPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHHs opranndeckux BemiectB A.M. byTtiepoBa st 00bsicCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNU4Y€CKUC COCIUHCHU . BI)ICOKOMOJICKYJI?IPHI)IC COCIMHECHUA

ChopMupoBaHHOCTh YMEHHI TNPHBOIAWTH TPHUBHUAIBHBIC Ha3BAHUS
OTJIEIIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbaerus, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIrJI03a,

[JIALMH)

22

CdopMUpoBaHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MpOMWieH, anetuieH, OyramueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJI, STUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTalbICTH/I,
MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMal, eJUTI0I03a,

AMHUHOYKCYCHasd KI/ICJIOTa)

2.3

CdhopMHPOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXJIY TUIUYHBIMUA  NPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUi ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

24

CpopMupoBaHHOCTH ~ YMEHHUSI  XapakTepU30BaThb  HCTOYHHKHU
YII€BOIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPAaKTHUYECKOe MPHUMEHEHHE IPOJTYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BIANETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO MMO3HAHUS, UCIOJb3YEeMbIX B XUMHUU
OpU W3YYCHUHM BEIIECTB W XMMUYECKHUX SIBJICHUN (HaOIIO/ICHHE,
U3MEpEHUe,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIbH30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS pEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIICCTBAMH U UX

IMPUMEHCHUEM

3.2

33

CdopMUpOBaHHOCTh yMEHHUU COONIOAATH TPAaBHJIA ITOJTH30BAHUS
XUMHYECKOH TOCY0W M J1a00paTOPHBIM O0OPYAOBaHHEM, a TAaKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIHSMU

11O BBIIIOJHCHUIO .Ha60paT0prIX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHHUE STUIIEHA M H3Y4YEHHUE €ro CBOIICTB,
KAueCTBEHHbIE PEAaKIMU OPraHMYECKHUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HAarpEBAaHHM, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OC30TIACHOCTH IPU OOPAIIECHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYAOBAHHMEM; IMPEACTABIATh PE3YyIbTAaTh
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amuch  ypaBHEHUN
COOTBETCTBYIOIIUX peaknuid ¥ (HOpPMYJIUPOBATh BBHIBOJBI Ha OCHOBE

9TUX PE3YJIbTATOB

34

3.5

CopMupoBaHHOCTb ~ YMEHHIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOIO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyI0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb IHTepHET 1 Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMM COOJIO/IAaTh TpaBUiIa SKOJOTUYECKU
1e1eco00pa3HOro MoBEACHUSI B ObITY M TPYIOBOM JEATENBHOCTH B
LENIIX COXPAHEHUS CBOETO 3/0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBHS Ha YKUBbIE OpPraHU3MbI
OTIpeNIEeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICTT IIOKa3aTelst
I[IAK (mpenenpbHO AOMYCTUMON KOHIIGHTpAIlMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHbIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBBI XUMUHU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHH  DJIEMEHT, aToM,
JNIEKTpOHHAs 000JI0YKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJICKYJIA, BaJICHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTD,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIDHAS Macca,
MOJISIPDHBI  00BEM, KPHUCTALIMYECKAS PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHAOTEPMHUYECKHE, PEAKIIUH HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJIUTHYCCKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenpaeneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHUH,
(aKTOJIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM HCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKHX BEIIECTB B

6LITy u HpaKTHHCCKOﬁ ACATCIIbHOCTH YCJIOBCKA

ChopMupoBaHHOCTh YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSA3b W3YYEHHBIX MNOHATHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TIPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBPAICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHUM (HAOIIOJeHNe, W3MEpPEHUE, SKCIEPUMEHT,

MOJICIMPOBAHNE)

1.4

CdopMupoBaHHOCTh YMEHMM ONPENENATh BAJEHTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
coCTaBa, BMJ XHMMHUYECKOH CBsi3u  (KOBaJeHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSAX, TUIl KPUCTAJUINYECKOM
PEIETKH KOHKPETHOIO BEIIeCcTBa (aTOMHasl, MOJIEKYJIsSIpHasi, HIOHHa,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI OMpPeNEsATh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX CO€IUHEHUI




1.6

1.7

ChopMupoBaHHOCTH ~ YMEHHSA KiIacCU(UUIUPOBATh XHUMHUYECKHE
peaKkLuy 1o pa3IMYHbIM IPU3HAKaM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J()(eKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHUCJICHHST ~ DJICMEHTOB,  OOpAaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJiu3aTopa)

ChopMHUPOBAaHHOCTh YMEHHH COCTABJIATH YPAaBHCHHS peaKIui
Pa3JIMYHBIX THIIOB, IIOJHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKLUH
HMOHHOIO0 OOMEHa, YYUThIBas YCJIOBMsSI, IPU KOTOPBIX ITH PEAKIMU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAOLIHE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1
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ChopmupoBaHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH

XUMHYECKON peaklnu OT pa3inuyHbIX (PaKTOpPOB

ChopmupoBaHHOCTE yYMEHUN OOBSCHATH XapakTep CMELIECHUs
XUMHYECKOTr0 PABHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunnun Jle Hlatenbe)
OO6m1ast 1 HeOpraHu4vecKass XUMHs

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbIch Ileproanueckoro
3akona /.M. MeHnneneeBa M JI€MOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKIIIHN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4  mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
Menpeneena, UCIIONB3YS MOHATHS «S-, P-, d-3NEKTPOHHBIE OPOUTATH,
«QHEPreTUYeCcKre YPOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U UX COCAVHEHHUH IO IEPUOJaM U
rpynmnaM Ileprogudeckoil cucTeMbl XMMUYECKHX 3nemMeHToB J[.1.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XMMHMYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC TeHEeTUYECKOM CBA3U MCKIAY




HCOPraHN4CCKUMU BCIICCTBaAMu C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTH YMEHHMH yCTaHABIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coequHeHui (poCThie BEIIeCTBa — METAJUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(i)OTCpHBIe T'HAPOKCUDI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYNT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BeIlecTB (yrapHblid ras,
YIJIEKUCIBI ra3, aMMHUak, raméHas HM3BEeCTb, HEralméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPIKIATH CYIIECTBOBAHUE TCHETHUECKOM CBSI3U MEXKY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBKO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupoBaHHOCTb ~ YMEHMH  IUIAHMPOBaTb M BBINOJHSATH
XUMHAYECKHH SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KAaTAIN3aTOPa, OMpeIesIeHIE CPeIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMM, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaKIMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHUE SKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTasuib» U «HemeTanss») B COOTBETCTBHHU C IPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATh  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakUui U (OpMyJIUpOBaTh BHIBOJIBI HA OCHOBE

OTUX PE3YJIbTATOB

CchopMupoBaHHOCTb yYMEHUH COOMIOAATH MpaBWiia IO0Jb30BAHUS
XUMHAYECKON TOCY/I0W W JTa0OpaTOPHBIM O0OPYIOBAaHUEM, & TAKXKE
MpaBuJIa OOpAaIEHHS C BEIIECTBAMU B COOTBETCTBUH C UHCTPYKIHUSIMH

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00




06H_II/IX HAay4YHBIX TIpUHOUIIAX W  OKOJOTMYCCKUX HpO6HeMaX

XUMHYCCKOT'O IMPOU3BOJACTBA

XUMHUS U KU3Hb. PacyéThl

3.1

3.2
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3.4

ChopMupoBaHHOCTH MPEACTABICHUI O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHpa, POJM XMMHH B IO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIMUMOW IS
pelieHusT MPaKTUYECKUX 3a]ad U SKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHON cpesie

ChopmupoBaHHOCTH ~ yMEHHUW  KPUTHYECKH  aHAJIM3UPOBATH
XUMHAYECKYI0 HH(OpMaIuio, MojaydaeMyr0 M3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKAIUH, ceTb IHTEpHET U Apyrue)

ChopMupoBaHHOCTb yMEHHUI coOMOaTh MpaBUiIa 3KOJIOTMYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY UM TPYJOBOH JIEATEIHHOCTH B
LEIAX COXPAHEHHUs CBOErO 3J0POBbS M OKPYKAKOIIEH NPUPOJHOU
cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUSA Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEIIECTB, NOHMMas cmblca nokaszarens [IJIK,
IOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUS U NPCAOTBPALICHUA UX

BpCIAHOIO BO3I[GI\/JICTBI/I$I Ha OpraHuvs3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHUEM TOHSATHUSl «MaccoBas JI0JIs BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX pPEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
TeII0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHHUA SHEPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHMyYecKOM XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B
MIOJIyYEHUU HOBBIX BEUIECTB M MaTepuUalioB. Teopusi CTpOEHHs OpPraHUYeCKHX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OopMysibl OpPraHMYeCKHMX BEIIECTB. [ OMOJNOTHs, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbIC U KpaTHbIE
cs3u. [IpencrasieHne o Kiaccu(pUKAIUU OPraHUIECKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. MeraH U 3TaH —
MPOCTEUIINE MPEICTABUTENN AITKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuy 3aMeIlleHUs] U TOPEHHs), HAXOXKIECHHWE B NPUPOAE, IMOJIyYCHHE U

IIPUMCHCHHUEC

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (PU3MYECKHEe U XUMHUYECKUE CBOICTBa
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3
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Anxaauensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMUMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyuyeHrne CHHTETHYECKOTO

KayudyKa U PEe3HHbI

AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN Psijl. ALIETUIIEH —
MPOCTEHIINIA TpPEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PHU3UYECKHE H
XUMHUYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/Iﬂ), NOJIYYCHHUC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME€ W XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HHUTPOBAHMS), IMONYYCHHE M TPHUMEHEHHUE.
Tonyon: cocraB, cTtpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakluu
raJIOTeHUPOBAHUS M HUTPOBAHUS), MOJydYE€HUE U TpUMEHEHUe. TOKCHYHOCTb
apeHoB. ['eHeTHyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble WCTOYHUKM yriaeBOAOpoAoB. IIpupomHbI ra3 M IOIYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HePTH:
NIEPEroHKa, KPEeKUHI (TepMHYECKUH, KaTaluTudeckuil), nuposus. IIpomykTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHBbIiH

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OJHOATOMHBIE CHOUPTBL. MeETaHON MW 3TAaHON: CTPOECHHUE,
¢du3nuecKkue W XMMHUYECKHE CBOWCTBA (pEaKlMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEeHeHHe. BoJopolHbie CBS3U MEXKIY
MOJIEKYJIaMH CITUPTOB. [[eficTBHE METaHOJIa ¥ 3TaHOJIA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHbIE CIIUPTHI. DTUICHTJIMKOb U TIHIEPUH: CTPOCHUE, (PU3udecKue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBre HAa opraHusm

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOIS

@deHod: CTpOEHUE MOJIEKYJbl, (U3MYecKHe UM XUMHYECKHE CBOMCTBA.
Tokcuunocth Genoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTy, aleTaibAeru/l; CTPOCHHUE, (PU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OHOOCHOBHBIE TpeiebHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAst
KHCJIOTBI: CTpOeHHE, (PU3MYEecCKre W XUMHUYECKHEe CBOWCTBA (CBOMCTBa, 00mIMe
JUI Kjacca KHCJOT, peakuus »TepuduKanuu), MOJIyd4eHHe U TPUMEHEHHE.
CreapuHOBasi U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JeiicTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonorunyeckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, KiIacCU(PUKALUSA YriIeBOI0B (MOHO-, JU- M MOJMCAXAPUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIH,
¢u3nyeckue M XHUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHeIM ~ pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIOKO3bl), HAX0XK/I€HUE B MPUPOJE, IPUMEHEHHE,
6uosornyeckas posib. Porocunrte3. PpykTO3a Kak U30Mep IoKo3bl. Kpaxman
U LeJUII0J103a KaK NpUupoaHble noaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnyueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoepikaliie OpraHn4eckie CoeIMHEHNs




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckne coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha NMpuUMeEpe INMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYNSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATypalusl, KAYeCTBEHHbIC peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJIUMEPHU3ALUU,  CPEIHsA

MOJICKYJIsIpHasd Macca. OcHOBHBIC MCTOABbI CHUHTC3a BBICOKOMOJICKYIISIPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U IIOJIUKOHACHCA U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCHICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUE C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMu4ecKkuit aeMeHT. AToM. SIapo aToMa, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, §-, P-, d-2TI€MEHTHI.
OcobeHHOCTH pacrpeiesieHUs JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHsl aTOMOB

1.2

[Iepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b Nepuoau4eCcKoro 3akona u [lepnoanueckoii cuctemsl
XuMHyeckux 3yeMeHToB J[.M. MenneneeBa ¢ COBpEeMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS! CBOMCTB XHMHUYECKHUX D3JIEMEHTOB U
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEPUOJAM.

3HadeHue NepruoaANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBS3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAs, WOHHAs, MeTajindeckas). VIOHBI:
KaTHOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XHUMHYECKOH

cBs3M (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHBIN). BooponHas cBs3b
BajneHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

BemiecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemeTku. I[loHate o aucnepcHsIX
cucreMax. VICTHHHBIE U KOJUIOUMAHBIE pacTBOPBL. MaccoBasi 0Ji1 BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOM M OpraHMYecKoil XUMHUU. 3aKOH COXPaHEHHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBPALICHUA SHCPIUU IMTPHU XUMHYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUecKoe paBHoBecue. DaKTOpHI, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense
OnexTponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHUCNAsd, HEUTpanbHas, IienoudHas. Peakuuum

HOHHOTO OOMeEHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasA XUMHUA

Hewmerannel. ITonoxenue HeMeTajaoB B HCpPIOI[PI‘IGCKOﬁ CUCTCMC XMUMHNYCCKHUX
JJICMCHTOB HI/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJJIOB (Ha MpUMEpPE KHUCIOpOAa,

cepsl, pocdopa u yrirepoa)
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2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpEeMHHUs) HM  HUX  COCIMHEHHH  (OKCHIOB,
KHCIIOPOJICO/ICP)KAIIUX KUCIIOT, BOJOPOIHBIX coeauHeHwuil). I[IpumeHeHue

BaKHEUIIIMX HEMETAIJIOB U UX COCOUHEHHUI

Meramnel. [lonoxenue meramnoB B llepruoandeckor cCUCTEME XUMHUUYECKUX
anemenToB JI.M1. MenneneeBa. OCoOO€HHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. Oomue ¢puzndeckue cBorMcTBa MeTauioB. CIuTaBbl METAIIOB.

3HeKTpOXHMquCKHﬁ psaa HaHpH)I(eHI/Iﬁ MCTAJJIOB
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2.5

XUMHYECKHE CBOMCTBA BAXKHEWIINX METAJJIOB (HATpUM, KaJMid, KaJbIWH,
MarHuii, allOMMHUN, IIUHK, XpOM, XKelle30, MeJb) U UX coequHeHui. Oouue
CrocoObI TOMy4YeHUs MeTaJUIOB. [[prMeHeHre MeTalIoB B OBITY U TEXHHUKE

I'eneTnueckas CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAIICKAIIMX K PA3JTUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0€30MacHOCTH, Pa3BUTHH MEAUIWHBI. [[OHATHE O HAyYHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Ifl

3.2

[IpencraBnenust 06 0OMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO TOTYYEeHUS
BaXHEHMIINX BeniecTB. YenoBek B MUpE BEUIECTB U MAaTEPHUAJIOB: BaKHEHIINE
CTPOUTEIIbHBIE MAaTepuaibl, KOHCTPYKLIMOHHBIE MAaTEPHUAJIbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepHasbl Ul JJIEKTPOHMKU, HAaHOMATEPHUAJIbl, OPraHUYECKHE U

MHUHEpaJIbHbIE yI00peHUs

33

Xumus u 3J0POBLC HYCJIOBCKA: IIpaBUWJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BaHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 151325621799860972593249704829105498913750279409
Bnageney Apancea Onkra BnagumuposHa

OeicTevTened C 28.03.2025 no 28.03.2026



http://www.tcpdf.org

		2026-01-23T16:19:44+0500




