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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHusl CPeACTBAMU y4eOHOTO
npeaMera «XHMHS», COIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpENETEHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEeUU(PUKA HAyKUd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMx 1eaedl M MNPUHLMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHNE PAIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaxJI0oro wieHa oOmectBa. CoBpeMEeHHass XHMMHsI Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOIIMMHU LENSIMH W TMPUHIUIIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomMua  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHun BemiecTB. CBeneHHss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan M (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX IMO3ULIHM,



riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JpYTMMH HayKaMHd, PacKpbIBaloT €€ poJib B IMO3HABATEIBHOW U MPAKTUUYECKOM
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIHMBATh WH(MOpMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dbopMupoBaHHE y OOYYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NOHWMAaHUS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHUBOPEUYUN MEXJIy HOBBIMH (akTaMU H  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTHUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4YaromMXcs MNPUHIATHIE MPOTPAMMON IO XUMHUHU TMOJXOAbl K OIpPEaAeSICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpPMAITH, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CcpeHero odiiero oopa3oBaHusi, IpU ONpeaeIeHUN
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUM Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTHKA IHeJIel U 3a/1ay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTCHUE
MPAKTUYECKONH KOMIIOHEHTE COJIEp’KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHOW OpraHMU3alliy, BJIJCIONIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopmupoBaHHEe y OOYYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIINH), WMCIOIIMX YHHUBEpPCATbHOEC 3HAYEHWE IS Pa3UYHBIX BHJIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
DKOJIOTHYECKON OEe30MMacHOCTH XapaKTepa BIMSHHUS BEIICCTB M XHMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHANIBLHOTO MPUPOJIONOJIB30BAHUS, TTOMOJHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueOGHOM 1utaHe cpemHero oOmIEro o0pa3oBaHUsi Y4EOHBIH MpeAMET
«XuMus», U3ydaeMblii Ha 0a30BOM YpOBHE, SBJSETCS OOS3aTCIBHBIM yUEeOHBIM
MIPEIMETOM.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YpPOBHE
cpeaHero oomero odpazoBaHus, cocraBisieT 68 dacos: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMHUU: €€ BO3HUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE JEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, O0YTJIUBAHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKMH psa. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psil. DTUIEH U IPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEWIINe
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKM YIVIEBOAOPOAOB. lIpupoaHslii ra3 u NOMyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHHUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue COeJHHECHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE METaHOJIa U ATAHOJIA HA OPTraHU3M YEJI0BEKaA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMeHenue riamnepusa u TUICHIJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KayeCTBEHHbBIE PEAKIINH ), IOJyYECHUE U IPUMEHEHHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KMCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOTHI KakK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl:  coctaB, kiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcinenne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmasia (TUApoJiu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpOBE/ICHHE, HAOJIOJICHHE W OIMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHuuecKkrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTunl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHS.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce ocCyIIeCTBISETCS uepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KIacCH(UKaIUs, NepUOJUIHOCTb, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHonorus: MNHILEBbIE TMPOIYKThl, OCHOBBI PALMOHAIBHOIO MUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMsl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiarypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMS U NPEBPAILEHUS YHEPTUN TP XUMHUYECKUX PEAKIIHSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuibHble U ciaalble 37eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO UWHIUKATOpA, pEaKIMu HOHHOTO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJI0poaa, cepsl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramel. [lonoxenue meramnoB B lleprnoanyeckor cUCTEME XMMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3YUYEHHE KOJUICKIMU «MeTamasl U CIUIaBbD», OOpPa3lOB HEMETAIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BemiecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieueHUHM 3KOJIOTHYECKOM, YHEPreTUUEeCKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenmoBek B MHUPE BEIIECTB W MaTEPHUATIOB: BAKHEUIIHME CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA U 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpPraHU4ecKorM XxuMuM B 11 Kitacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, KIaccupuKaius, TI[epUOJUIYHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIISCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMaleBTHYECKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKHX TIPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHAIIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPaMM CpeIHero oO0mero o0pa3oBaHus (JAYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cOoOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENNIBHOCTH U CAMOOTIPEEIICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» AOCTHTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo peaiv3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

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

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTryMEHTHI IPYTUX IPU aHAIHU3€ PA3TUYHBIX BUJIOB YUYECOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAyKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpECa M IO3HABATEIBHBIX MOTHBOB B IOJYYEHHH H TOCICAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IMOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMYy U
IICUXUYECKOMY 370POBBIO;

coOtoIeHnss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUsl LEHHOCTH NPAaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHOW CPEIBI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
MPUPOTHON cpelie, YMEHHsI TPOTHO3UPOBATH HEOJIATOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLMAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUPUKA XUMHM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIh30BAThH



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpeJHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SIBJICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcCIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1J11 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPHU3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuu;

dbopMyIUpOBaTh LEIU U 3a1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BONPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOJABI OTHOCHUTEILHO JOCTOBEPHOCTH PE3YIhTATOB UCCIICIOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOLIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATCIIbBHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3a7ay, MNPUMEHCHHUIO Pa3JIMYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHU,  BBICKa3bIBaTb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHICCKOW pabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU eHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIEIOBATEIIbCKUX 3ajJay, BbIOMpaTh HauboJsee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl pEelIEHUs TPAKTUYECKUX 3a]1ay
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHHE  CHCTEMOH  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETILHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
panukai, U30MepHs, U30MEPbI, TOMOJIOTMYECKUN PSAZl, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHUCIIOPOJ U a30TCOJEpXKAIIUe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XUMHUHU; MHPOBO33PEHUYECKUE 3HAHMUA,
JeKallie B OCHOBE IMOHMUMAHMsI MPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
MPAKTHYECKOHN JEATeIbHOCTH YEeTTOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OIKCaHUU COCTaBa, CTPOCHUS U PEBPAICHUI OPraHUUECKUX COCAMHEHUH;

c(OpPMUPOBAHHOCTh YMEHMI HCIOJIH30BaTh XUMHUYECKYIO CHMBOJHKY MJIs
COCTaBIICHHUS] MOJIEKYJIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX PEaKIUH,
W3rOTaBJIMBATh MOJIEIIM MOJIEKYJI OPTraHUYECKUX BEIIECTB ISl WJUTIOCTPALIMA HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIWBATh MPHUHAJIC)KHOCTh HM3YyYEHHBIX
OPraHUYECKUX BEMIECTB MO0 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCIIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoir Homenknatrype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, TPOMWICH, aleTHIICH,
STHJICHTIIMKONb, TIUIEPHUH, (EeHON, (popManbaeru, aneTanbIerHa, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIIIOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIbI XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U KPaTHBIC),



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bytiepoBa aist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ATUJICH, MPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEpUH, (EHOJ, aleTalbJIeru, MypaBbUHAas U YKCYCHasi KUCJIOTHI, TJIOKO3a,
Kpaxmas, LEeJUII0JI03a, AMUHOYKCYCHas KHCIIOTa), WILTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIM POYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBHM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEILECTB, JCHATypalusi OEIKOB MPU HArpe€BaHWUU, I[BETHBIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  MpaBWiIa  AKOJIOTHYECKH
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [1JIK, mosicHaT, Ha mpuMmepax crmocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBIICHUN;

JUIS CJIETNBbIX W CJa0OBHISIIMX OOYYalOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUN: O XHUMHUUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JTUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHUUYECKOE DPABHOBECHE); TEOPHH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHMI HCMOIH30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COMA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PEHETKH KOHKPETHOTO BEIeCTBA (aTOMHasl, MOJIEKYJsIpHas,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHUN (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUBI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BELIECTB, TEILUIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKlMii HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pPEaKIuu OT Pa3IUYHBIX (AaKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NPUHIUIIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IPU XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUN COOJII0O/IaTh MPaBUIIA MOJIb30BAHUS XUMUYECKOM
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs] C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUIA BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIIepuMEHTa B (opme 3anucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHMH  COONIOATh  MpaBUiIa  IKOJOTUYECKU
1EeIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUsI CBOETrO 3JI0pPOBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmpicit nokazarens IIJIK, moscHATP Ha mpuMmepax cHoocoObl YMEHBUIEHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
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KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
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10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocreimumi
MIPEACTaBUTEND AIKHHOB

https://m.edsoo.ru/f25dffed

11

12

Brprunciienus no ypaBHeHHUIO
XUMHYECKON peaKkuu

ApeHbl: 6€H301 U TOITYOJI.
TOKCHYHOCTH apeHOB

https://m.edsoo.ru/498fe87b

https://m.edsoo.ru/589d3ddd

13

['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKANINX K Pa3TMYHBIM
KJ1accam

https://m.edsoo.ru/ba48c664

14

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MPUPOAHBIN ra3 u
MOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
HPOAYKTHI €€ epepaboTKH

https://m.edso00.ru/397c¢2d83

15

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ repepadoTKU

https://m.edsoo.ru/51fade52

16

17

KonTponbnas pabota mo pazueny
«YTIIeBOIOPOABD)

Hpel[eJ'ILHLIC OAHOATOMHBIC CIIMPTHI:

MCTAHOJI 1 OTaHOJI. BOI[OpO,[[Ha}I CBA3b

https://m.edsoo.ru/1b2bcldd

https://m.edsoo.ru/c21487e3

18

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb Y TJINLEPUH

https://m.edso00.ru/8f6435c8



https://m.edsoo.ru/437f83fa
https://m.edsoo.ru/f25dffed
https://m.edsoo.ru/498fe87b
https://m.edsoo.ru/589d3ddd
https://m.edsoo.ru/ba48c664
https://m.edsoo.ru/397c2d83
https://m.edsoo.ru/51fade52
https://m.edsoo.ru/1b2bc1dd
https://m.edsoo.ru/c21487e3
https://m.edsoo.ru/8f6435c8

19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHHE

https://m.edsoo.ru/5126bc5e

20

21

22

Anpaeruapl: GopMaIbaeTHI U
aneraibAerui. AueToH
OaHOOCHOBHBIE MpeebHbIC
KapOOHOBBIE KUCIIOThHI: MypaBbUHAS U
YKCYCHast

[TpakTuueckas paborta No 2.

«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

https://m.edsoo.ru/e34544ec

https://m.edsoo.ru/b4e183c2

https://m.edsoo.ru/6¢c86242¢

23

CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
KaK MPEJICTABUTEIIH BBICIITHX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/fe622475

24

25

26

ana KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiiCcTBIE

CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE
KapOOHOBBIX KUCIOT. I'uaponu3
CJIOKHBIX 3(UpPOB

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC,
Ouooruueckas POJIb KUPOB

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

https://m.edsoo0.ru/399f1ca8

27

VYrieBosibl: cocTaB, KiacCUpUKAIHSI.
Baxueiimme npeacraBuTeNu:
TII0K03a, PPyKTO3a, caxaposa

https://m.edsoo.ru/3c527eb8

28

29

Kpaxman u nemnronos3a kak
MPUPOJHBIE ITOJIUMEPDI
KonTtponbHast pabota no pazaeny
«Kucnopoaconepxamue

https://m.edsoo.ru/d3aelc63

https://m.edso0.ru/16634947



https://m.edsoo.ru/5126bc5e
https://m.edsoo.ru/e34544ec
https://m.edsoo.ru/b4e183c2
https://m.edsoo.ru/6c86242e
https://m.edsoo.ru/fe622475
https://m.edsoo.ru/c1685d61
https://m.edsoo.ru/fbb68558
https://m.edsoo.ru/399f1ca8
https://m.edsoo.ru/3c527eb8
https://m.edsoo.ru/d3ae1c63
https://m.edsoo.ru/16634947

OpPTaHUYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHas pabota

30

OO0m1ast xapaKTepUCTHKA
a30TCOJIEPIKAIIX OPraHMYECKUX
coeauHenuit / Beepoccuiickas
npoBepouHas pabora

https://m.edsoo.ru/d543f4c6

31

32

33

AMWHBI: METHJIAMHUH U aHUJINH

AMUHOKHUCIOTHI KaK aMm(pOoTepHbIe
OpraHUYECKHUEe COCTUHEHUS, HX
Ouonoruueckoe 3Hadenue. [lentuabl.
benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ

https://m.edso00.ru/649533ea

https://m.edso0.ru/54732f28

https://m.edsoo.ru/cec68ba7

34

OcHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydykH, BOJJOKHA

https://m.eds00.ru/46729785

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



https://m.edsoo.ru/d543f4c6
https://m.edsoo.ru/649533ea
https://m.edsoo.ru/54732f28
https://m.edsoo.ru/cec68ba7
https://m.edsoo.ru/46729785

11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUHN DJIEMEHT. ATOM.
DINIeKTpOHHAass KOHPUTYpaIus aTOMOB

Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucreMa XMMHUYECKUX
sneMeHToB [. 1. MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOpHEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHUX AJIEMEHTOB U UX
COEZMHEHUH 110 TPYMIaM U MEepHOIaM.
3HadyeHue MepUoJUUECKOro 3aKOHa U
CHCTEeMBbl XMMHUYeCKHX 31eMenToB J1.1.
MenieneeBa B pa3BUTUU HAyKU

CrpoeHnue BeniecTBa. XuMudeckas
CBsI3b, €€ BUJIbl; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBSA3H.
Bonoponnas cea3b

BanenTHOCTS.
DneKTpOOTpULATENBHOCTh. CTENEHb
OKHCIIeHHs. BemecTBa MOeKyIsspHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/d276bd7b

https://m.edsoo.ru/143e2df7

https://m.edso0.ru/9a519a98

https://m.edsoo.ru/11edbbh8f

https://m.edsoo.ru/1c7e4ba9

ITousTue o JUCIICPCHBIX CUCTEMAX.
Hctunnasie n KOJUIOUAHBIC PACTBOPBLI.

https://m.edsoo.ru/f615e37b



https://m.edsoo.ru/d276bd7b
https://m.edsoo.ru/143e2df7
https://m.edsoo.ru/9a519a98
https://m.edsoo.ru/11edbb8f
https://m.edsoo.ru/1c7e4ba9
https://m.edsoo.ru/f615e37b

MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsI3b HEOPTAHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanuss XaMUYECKUX peakIuii
B HEOPraHUYECKON U OPraHUYEeCKOM
XUMHUHU. 3aKOH COXpPaHEHUSI MaCChI
BEIIIECTB; 3aKOH COXpPAHEHUS U
MIpEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

https://m.edsoo.ru/bbflfcl2

https://m.edsoo.ru/737884fd

10

Ckopoctb peakiuu. OOpaTumblie
peakuu. XuMUYECKOE paBHOBECUE

[TpakTuueckas paborta Ne 1. «Bnusiaue

pa3anyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

https://m.edsoo.ru/1677f4be

https://m.edsoo.ru/e6327ff2

11

12

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuun HOHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPraHMYECKUX BEIIECTB

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC

peakuuu. [TonsTre 00 3nekTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

https://m.edso00.ru/3234384a

https://m.edsoo.ru/d19df513

13

14

KoHnTtponbHas paboTa mo pa3aeny
«Teoperndeckre OCHOBBI XUMUW))

MeTaJ'IJ'ILI, HX ITIOJIOXKCHHE B
HepHOI[quCKOﬁ CUCTEMEC XUMHUYCCKUX

https://m.edso0.ru/42a9681d

https://m.edso0.ru/3a6bf2a9



https://m.edsoo.ru/bbf1fc12
https://m.edsoo.ru/737884fd
https://m.edsoo.ru/1677f4be
https://m.edsoo.ru/e6327ff2
https://m.edsoo.ru/3234384a
https://m.edsoo.ru/d19df513
https://m.edsoo.ru/42a9681d
https://m.edsoo.ru/3a6bf2a9

snemenToB /I. 1. MenpeneeBa u
0COOCHHOCTH CTPOCHHSI aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJIOB

15

CnnaBbl METaIIOB.
DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUN
METAJIJIOB

https://m.edsoo.ru/9cb465ac

16

17

18

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aJIlOMUHUN) U UX COEAMHEHUN

XHUMHYECKUE CBOMCTBA XpOMa, MEIH U
UX COEOUHEHUN

XuMuyecKue CBOMCTBA IIMHKA, Kejie3a
U UX COCIUHEHUN

https://m.edsoo.ru/4e8bc6fd

https://m.edso00.ru/2393964e

https://m.edsoo.ru/2e9896ea

19

[IpakTrueckast padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamnb»"

https://m.edso00.ru/41538b94

20

21

22

Hemeranmnsl, ux nonoxeHue B
Ilepronnueckoit cucteMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKkue CBONCTBA HEMETAIIIIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCIJIOpOJIa, cepbl, hocdopa u
yriieposia)

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephbl U UX COECIMHEHUI

https://m.edsoo.ru/d14bd5a6

https://m.edsoo.ru/41a85f4f

https://m.edsoo.ru/e6735ca4

23

XuMHudecKkue CBOMCTBa a3oTa, hochopa

https://m.edsoo.ru/e359a2eb



https://m.edsoo.ru/9cb465ac
https://m.edsoo.ru/4e8bc6fd
https://m.edsoo.ru/2393964e
https://m.edsoo.ru/2e9896ea
https://m.edsoo.ru/41538b94
https://m.edsoo.ru/d14bd5a6
https://m.edsoo.ru/41a85f4f
https://m.edsoo.ru/e6735ca4
https://m.edsoo.ru/e359a2eb

U UX COCIUHEHUN

24

25

XUMHYECKUE CBOMCTBA yIyiepoja,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHne BaKHEUIIINX HEMETAIIOB
U UX COCTUHEHUN

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
o temMe «Hemeramael». Beraucienus
110 YPAaBHEHUSIM XUMUYECKUX PEaAKIUil
Y TEPMOXUMHUUYECKUE PACUEThI

https://m.edso0.ru/539f71b8

27

[IpakTuyeckas padora Ne 3. «Permenune
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtast"»

https://m.edsoo.ru/d93381a5

28

29

KoHTposbHas pabota 1mo Temam
«Mertamiae» u «HemeTamisi»

HeopFaHI/I‘IeCKI/Ie U OPTraHUYCCKHC

KHUCJIOTHI. HeOpI‘aHI/I‘-ICCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

https://m.edsoo.ru/842abce9

https://m.edsoo.ru/d9ddcc76

30

AMdoTepHbIe HEOPTaHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckasi CBSI3b HEOPraHUYECKHUX U
OpPTraHUYECKUX BEIECTB

https://m.edsoo.ru/9c4d7af9

31

Ponb xumun B obecieueHun
HKOJIOTMYECKOH, SHEPreTHYECKON U
NUILIEBOH 0e30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

https://m.edso00.ru/9173971d

32

[Ipencranenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO
HOHy‘—IeHI/ISI Ba)KHefIIHPIX BCIIIECTB

https://m.edsoo.ru/bcal6d6f
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Yenosek B MUpE BEUIECTB U

33 1 https://m.edsoo.ru/7ccc2b22
MaTc¢pHralioB
34 XuMHs ¥ 30pOBbE YEIIOBEKA 1 https://m.edsoo.ru/e992867a
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://m.edsoo.ru/7ccc2b22
https://m.edsoo.ru/e992867a

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUHM B T[O3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PSAM, TOMOJIOTH, YIJEBOJAOPOIbI, KHCIOPOA- U
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

CdopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB JI WITIOCTPALUUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), [JaBaTh MM  Ha3BaHUA 10  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. ByriepoBa s oObsicHeHUS
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIK03a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKONb, TIUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMUM  Pa3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
rpaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHHs] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa pEeaKLUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAsl CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus



pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakMy HMOHHOIO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3AKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

13

1.4

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHWYCCKUX OJCMCHTOB B COCAWMHCHUAX PASJIUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCIUHEHUSAX, TUIl KPUCTAIIIMYECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHHUH ONpPEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY S(I)(beKTy peaknunuu, HU3MCHCHUIO CTEICHEH



OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKkiuu, y4acCTuro

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUIN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

CchopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3UPYIOIIYI0, OOBACHUTENbHYI0O M  MPOTHOCTHYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHS «S-, P-, O-3JeKTPOHHBIC OpOHUTAINY, «IHEPreTHYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOpPraHMYECKUX BELIECTB MO MX COCTaBy K OMNpPENENIEHHOMY Kiaccy



(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUIN HCTIOIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEHIECTB W ypPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MNOATBEPXKAAaTh  CYIIECTBOBAHME  T'EHETHYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMH, peaKIud HMOHHOTO OOMeHa,
KayeCTBEHHBIC PEAaKIMU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Mertamwie» u «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH TpU OOpalleHHMH C BeUIeCTBaMH U JIaOOpaTOpPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCYI0M M J1abopaTopHBIM OOOpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHUYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUsS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CpopMHUpPOBAHHOCTh TPEJICTABICHUNH O XUMHUYECKOW COCTABIISIOIIEH

eCTCCTBeHHOHay‘lHOﬁ KapTUHBI MHpa, pPOJIM XUMHU B TIO3HAHWUU




3.2

3.3

SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (YHKIHMOHAJIBHOM T'PaMOTHOCTH, HEOOXOAMMOW IS
pelieHusT MPaKTUYECKUX 3aJady U OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIECHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH yYMEHUHI KPUTHYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HMH(OpMaIMio, MOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MpaBUiia SKOJIOTUYECKH
11eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B
LEeIsIX COXPAaHEHHUs CBOETO 3JI0POBbS M OKPYXKAIoUIeH MpUpOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMmblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
O0OBEMHBIX OTHOLICHWM Ta30B NpPHU XHMHUYECKUX PEAKIUSIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHuyeckod XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepualoB. Teopusi CTPOCHHsSI OPraHUYECKHUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCU(pUKAIMHA OPraHUIECKUX BEUIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAJIbHbIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
MIPEICTAaBUTENN AJIKaHOB: (pU3MUECKHME M XHUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHUC

2.2

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTHUYECKUH pAaa. OTHIEH H IMPONUWIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPUPOBAHUA, TAJOTCHHUPOBAHUA, TUApAaTalliM, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TIPUMCHCHUEC

2.3

Ankaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxHeine
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cMHTETHUECKOTO

KayuyKa U Pe3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TMpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUY,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME€ M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS ), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3nyeckue M XUMHUYECKHE CBOMCTBAa  (peakuuu
TaJIOTEHUPOBAHNUA WM HUTPOBaHUs), MOJIYYEHHE M INpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHele HeTIHbIE



3.1

ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HE(TU: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTanuTU4ecKkuil), muponus. [IpomykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MIPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue COeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3NUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuum  C aKTUBHBIMM  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOPEHHE), IMpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKYyJIJaMl COUpPTOB. JlelicTBHME METaHOJa M ATaHOJa HAa OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHME CO  IIEJOYHBIMH  METaJllIaMH,
KaueCTBEHHAsl peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleficTBME HA OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U STHJICHIJIMKOJIA

3.2

@deHoJI:  CTpOEHHUE MOJCKYJbl, (U3NYECKUEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue peHona

3.3

3.4

3.5

3.6

4.1

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEAKIIMM OKUCICHUS W BOCCTAHOBJICHHS, KAY€CTBECHHBIC

peaxkuun), noxy4eHrne U NpuMeHEeHue

OHOOCHOBHBIE TpefeibHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KHCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOICTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHCJIOT, peakius JTepuuKanuu), TMOJydyeHHE U IpPUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaeBoaoB (MOHO-, AM- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOCHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3nyeckre 1 XUMHYECKHE CBOMCTBA (B3aumoeiictere ¢ ruapokcuaom memu(ll),
OKHCJICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHUE,
OpO’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, MPUMEHEHHE, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxMai u 1memiono3a Kak
pUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M LeuIosio3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA Kpaxmalia (l"I/II[pOJ'II/IS, KauCCTBCHHAA pCaKIUA C I/IOIIOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

AMHMHOKHUCIIOTE KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u

XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buonormdyeckoe




3HAa4YCHUEC aMHHOKHUCJIOT. HGHTI/IHBI

4.2

benkn Kak DOpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHYECKHE CBOMCTBAa OEIKOB:

TUApOoJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoneKy s pHbIE COSMHEHMS

5.1

5.2

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

IIOJINMEPU3ALUs U TTOJMKOHIEHC AL
OKCIIepUMEHTAIbHBIE METO/Abl M3Yy4YeHMs BELIECTB U UX IPEBPaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

13

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

TNEPBLIX LIeTHpéX IepruoaoB. QHCKTpOHHaﬂ KOH(bHpraHHH aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMHIecKux 3aeMeHToB 1. 1.
MengeneeBa. CBA3b NEpUOAMYECKOrO 3akoHa M Ilepmoanueckold CUCTEMBI
xuMuyeckux vieMeHToB /.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XUMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyIIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BanentHOCTS. BHCKTpOOTpI/II_[aTCJIBHOCTL. CrereHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTbH CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pemeTku. IloHsATHE O AMCHEepCHBIX

cucremax. VcTuHHEBIE N KOJUIOUJHBIC PaCTBOPEI. MaccoBas J0JI1 BEUICCTBA B



pacTBope

1.6

1.7

Krnaccudukanus Heopraunueckux coequHeHnii. HomeHknatypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peaknuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPALICHUA DHCPIUU TP XUMHYCCKUX PCAKIUAX

1.8

CKOpoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumMble peakuuu. XHUMHUYecKoe paBHoBecue. DakTOphl, BIMAIOLIME HA

coCcTosiHUE XUMHU4eckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpalIbHAs, IIeJI0OYHas1. Peakiium nOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBa HEMETAIIOB. AJIJIOTPOIUS HEMETAIIOB (Ha MPUMepe KUCIOpPO/ia, Cephl,
dbocdopa u yraepoaa)

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJIOTEHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOJHBIX coeanHeHwit). [IpuMeneHue

BOXKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne wmeramwioB B Ilepuogudeckol cucTEME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasoB. Obune ¢puszndyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psijl HAllPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAIIOB (HATPHUM, Kalui, KalbIIHi,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHui. OOmme

CHOCOOBI MOJTYYEHHs] METaUIOB. [I[pruMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHWH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [IOHATHE O HAyYHBIX METOJaX MO3HAHUS

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX TMPUHIUIIAX MPOMBIIJICHHOTO IMOJIYYCHHA




3.3

BOXHEHIIMX BelIeCTB. UenoBEK B MHUpPE BELIECTB U MATEPHUAIOB: Ba)KHEUILIHE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTEpUalibl, KPackKH, CTEKIIO,
KepamMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATepUaJibl, OPraHUYEeCKUE U
MUHEpaJIbHBIC YI00pEHUS

XuMHUA UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCITOIB30BaHUS MPENapaToB OBITOBON XUMHH

B IIOBCEHEBHOU KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MpeameTHan AnMHMA yyebHuKkos O. C. NabpuensaHa, U. I. Octpoymosa, C. A. Chagkosa. 10—11
Knaccbl: yueb. nocobue ana obuieobpasosar. opraHusaumit: 6a3osbin yposeHb / O. C. Mabpuensn, C. A.

Cnagkos. — 3-e nsg. — M. : lNpocseweHune, 2025 .
METOJINYECKHNE MATEPHAJIBI JUISA YUYUTEJIA

1. Xumums. 10 knacc. YuebHuK. basoBbili ypoBeHb (aBTopbl O. C. FabpuensH,N. T. Octpoymos,C. A.
Cnagxos).

2. MeTtoaunueckoe nocobue. 10 knacc (aBTop O. C. FabpuensH).

3. Mporpamma Kypca xummnn ans 10—11 Knaccos obuieobpasoBaTenbHbIx yuperkaeHnit (astopsl O. C.
labpuensn, C. A. Chagkos).

4. HactonbHas KHura yumtens. Xummsa. 10 knacc/ O.C. Fabpuenan, U.M.Octpoymos. — M.: poda, 2004.

5. Xumus 10 Knacc. KOHTpobHble M NPOBEPOYHbIE paboTbl K yuebHMKy O.C.MabpuensaHa «Xumus, 10
Knacc (6asoBbili ypoBeHb)» - M.:Apoda, 2023r.

6. 3agauHuK no xumun: 10 knacc: gna yvawmxca obuieobpasosartesibHbIX yupeskaeHuii / H.E.Ky3Heuo08a,
A.H.J1éBKMH. — M.: BeHTaHa-Ipad, 2020

7. KOHTpOAbHblE U3MepUTebHble maTepuanbl. Xumna. 10 knacc. ProcC /A.C.KopouweHko 1 ap. — M.:
M3paTtenbcTBO «3K3ameH», 2024,

11. OpraHuyeckasa XMMus B TecTax, 3afadax U ynpaskHeHusx. 10 knacc(astopsl O. C. MabpuensH,
WN.I.Octpoymos, E.E.OcTpoymosa). — M.: fipoda, 2003.

12. Xumuma.1l knacc. YuebHuk. basosbili yposeHb (aBTopbl O. C. Mabpuensn, . I. Octpoymos, C. A.
Cnapgxos).

13. MeTtoauueckoe nocobue. 11 knacc (asTopbl O. C. FabpuensH, N. I. Octpoymos, U. B. AKcéHoBa).

14. Obwan xumus B TecTax, 3agadax u ynpaxkHeHuax. 11 knacc (astopsbl O. C. [abpuensH,
WN.T.Octpoymos, A.l.BeegeHckas). — M.: Opoda, 2003

15. HactonbHas KHura yuutena. Xumms. 11 knacc (8 24.)/ O.C. Fabpwuensan, I'.I./lbicosa, A.l.BBegeHcKas.
— M.: Opoda, 2003.

16. . Xumua 11 knacc. KOHTpoibHbIE M NpoBepoYHble paboTbl K yuebHMKy O.C.MabpuensaHa «Xmmusa, 9
Knacc» - M.:Opoda, 2024r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. XMMUA 1 3KU3Hb: HAYYHO-MONYAAPHbINA XYyPHaN. DNEeKTPOHHAA BEPCUA HAYYHO-NOMYAAPHOTO KypHana.
ApxuB cofepKaHnii HomepoB.. JocTyn K NOSIHOM BEPCUN XypHana yepes permctpaumio. ObopmneHmne
nognucku. http://www.hij.ru/

2. Alhimik. NMone3Hble coBeTbl, 3PpPEKTHbIE OMbITbl, XMMUYECKNE HOBOCTU, BUPTYa/IbHbIM peneTuTop,
KOHCY/IbTaLMN, Kasycbl U AANCYCbl, UCTOpUa xumuun. http://www.alhimik.ru

3. C-BOOKS. /lntepatypa no xmmmu. http://c-books.narod.ru

4. Kypc opraHuyeckon xummm 3a 10-i Knacc. NMocTaHOBKA ONbITOB. Knaccbl opraHUYecKnx coeanHeHNN,
TecTupoBsaHue. buorpadum sHameHUTbIX yueHbix. http://formulad4.narod.ru

5. MexaHW3Mbl OpraHMyeckux peakumin. OCHOBHbIE TUMbl MEXaHNM3MOB XMMUYECKUX peaKLnii.
http://www.tl.ru, http://www.tl.ru/~gimnl3/docs/ximia/him2.htm

6. OpraHuyeckan XMMma. DNEKTPOHHbIN y4ebHUK ana cpesHen WKONbI.
http://www.chemistry.ssu.samara.ru/

7. OpraHuyeckan XMMma. DNeKTPOHHbIN yuebHUK ana cpeaHein wkonbl 10-11 KA.
http://cnit.ssau.ru/organics/

8. Xummnuecknit yckoputesb. CnpaBoyHO-UHPOPMaLMOHHAA CUCTEMA MO OPraHUYECKON XUMNN.
http://www.chem.isu.ru/leos/

9.YrnybneHHbIN Kypc OpraHNYecKom XMMMU: YacTb nepsas. Kypc nekunin gns cnewmnanmsmpoBaHHbIX
XMMUYECKUX KNACCOB: CTPOEHME OPraHNYECKUX COeAMHEHUM, aNlkaHbl, a/IKEHbl, a/IKUHbI.
http://new.chem.asu.ru/ http://www.chem.asu.ru/abitur/scholl/lekzil.pdf

10.Yrny61eHHbI Kypc 0praHMYeckon XMMUK: 4acTb BTOpas. JIeKLMM No OpraHUYeCcKol XMMUM N8
Crneumann3npoBaHHbIX KNacCOB: apeHbl, MPUPOAHbIE UCTOYHUKM YI1eBOA0POA0B,
Kucnopoacoaepsaume coeanHenns. http://www.chem.asu.ru/abitur/scholl/lekzi2.pdf,
http://new.chem.asu.ru

11. Poccunitckan AMCTaHUMOHHAA OIMMMNMAAA LUKONbHUKOB MO XUMMU. [IMCTaHLMOHHbIE OAMMMMALbI NO
xumuu. http://www.muctr.edu.ru/olimpiada
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