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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
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.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHOM OpraHu3alliu, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPeHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XHMHS», COJIEPKAHHE M TOCTPOCHHE KOTOPOTO OINPENEIECHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0mMX 1efnell M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopaszosanus B Poccuiickoit deneparun.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEACTABICHUSA 00 OKPYXAIOIIeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00J1aCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uaTeNbHas, KAaK HayKa BBICOKMX TEXHOJOIMH HampaBjleHa Ha pelieHue
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B PA3JIMYHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsomyMia  npeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHUEM 3HAHUUN U3 OOIIEeH XUMHUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYEeCKOM XHMHHM BEIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKIuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYeCKol peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas W HeopraHudeckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE 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 KYJIbTYpPOJIOTHYECKUA U TPUKIAJHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUU M MPAKTUUCCKUX MPHUIOKEHUN XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
OPUMEHATh € JUIA TIOTIOJHEHWS 3HAHWM, pEIICHUS WHTCINICKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
bunocodckux uaeH, TakMx Kak: MaTepuaibHOE €JIMHCTBO HEOPraHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TIO3HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJIOTUYECKUX MpoOeM, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOSHUS TIpeAMeTa MpeayCMaTpuBarOT (QopMupoBaHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, T[OUCKa, aHalu3a u
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIPHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIep KaTeIbHON XapaKTePUCTUKHU IeJied HW3Y4deHHUs TpenMeTa HalpaBiIcHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUsl TAKOM MOJXO0J K OMPEACNICHUIO IeNied H3ydeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pPa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIOJICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B PorpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPENoJlaBaHNK  XUMHH B OOJIbIIEH  CTEMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEILHON OpraHu3alliy, BIAICIONIETO He
HAaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pEIIEHUs TTPaAaKTUYECKHUX 3a]1a4.

B cBs3m ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHS» JTOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU M UX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHanu3a U 00paboTKu MHQPOpPMAIIHH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pPa3BUTHE ITO3HABATEIILHBIX WHTEPECOB, MHTCILICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUH JJIs MIOMCKAa W aHalin3a y4eOHOH u
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU ITUIAHUPOBAHUM W TIPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHoM maHe cpemHero oOmiero oOpa3oBaHUsI MPEIAMET «XHUMHUS)
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 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 opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUsl CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiraccupuUKaIMK OpraHuyYecKkux BemiecTB. HomeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OpPraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIECMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psaa. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusainuu). [loaydyeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apennl. ber3on: coctaB, cTpoeHue, QU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAJICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIUTUYECKH), nuposn3. I[IpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHMHYECKHE CBOWCTBA (peakUuMd C AaKTUBHBIMU METaJlJIaMHu,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMHU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

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

Anbaerupl U kemouwvl. DopManbIerui, alETAIbICTUl: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['uuponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.




VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. OpykTo3a Kak U30MEP IITIOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
IpOBEJCHUE, HAOIIOJECHUE W OINUCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumopeicTBHE 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 PEaKIUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe ruimHa). buonornueckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YCHHUs BEIIECTB U WX IMPEBpaILCHUI:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEAHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE Kak OOIIMX €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, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmatepusi, DJHEprus, Macca, aroM, OJIJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, (PU3MUECKHUE BETUYHUHBI U SAMHUIIB X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢oTtocuHTE3, OHMOJIOIMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOIBI, JKUPBHI,
(epMEHTHI).

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

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIHsI aTOMOB.

ITepuonnueckuii 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHUYECKHX 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 W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICEHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanast cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATEHHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[TonsTne o mucnepcHbix cuctemMax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBast 10JIs BEIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMUHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumudeckas — peaknus. Kimaccupukamuss  XUMHUYECKHX — PEaKIuid B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakuun. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUSIOMIME HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutuyeckas nuccornuanusi. CuibHbIE U ciadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJAbl HM3YyYE€HUS BEIIECTB M HX NPEBPAIICHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMuueckux siaementos . U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMAM XUMHUYECKHX PEAKIHUM, B TOM YHCIIE
TEPMOXMUMHUYECKHUE PaCU€Thl, PaACU€Thl C HCHOJIb30BAHUEM TOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xuMuueckux sneMeHToB [[. M. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBONWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoga U KpeMHHMs)) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COETUHEHUN).

[IpyuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue guznueckrue cBoicTBa MeTaioB. CIUlaBbl METAJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoObl MOJyYeHUs MeTauioB. [IpuMeHeHHe MeTalsIoB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHJIA AIFOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnpie 3amaun.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CJIU OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMuA ¥ KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

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

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuabl JJs 3JIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

XuMHus W 3J0pPOBbE 4YEJIOBEKA: IpaBHJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B IIOBCETHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€d MpU  U3YUYCHUH  OOIme U
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHbIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIHOAKTHBHOCTh, MOJICKYJIa, JHEPTETHYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

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

['eorpadusi: MUHEpabl, TOPHBIC MOPOJIBI, TIOJE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenaparoB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX 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 ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

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

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUXCsl PYKOBOJCTBOBAaThCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHs» AOCTHTAIOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMH Y  TpaBWIaMH  TOBEJEHHUSA, CHOCOOCTBYIOIIUMHU  TIpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



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

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IUYHBIX BUJIOB YUYECOHOU NESITEIHLHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

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

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAyKU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU M MOCIEIYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbl 310POBbS:

MOHUMAHUsI IEHHOCTEH 30pOoBOrO0 u 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT TIpaBWJI 0e30macHOro oOpalleHus C BEUIeCTBAMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAILHOM HAMPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHIYyAIbHOW TPACKTOPUU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U 4YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEHIEHUH II100aJbHBIX IPpo0sieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMGMOPTHOM KHU3HM KaXKIOro ujeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIE 3aKTIOUEHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON ACATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B TMO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATIBHOMN
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

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

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aHMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHWS M KPUTEPUHM Ul KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHAaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETIbHBIC MTPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) DJE€MEHTa, XHUMHUYecKas ¢GopMylia, YpaBHEHHE XUMHYECKON
peaKklMu — MPU PEUICHUU YYEOHBIX IO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BHIABICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MMOCTABICHHBIE
U CaMOCTOSATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KauyecTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMs HaOII0JaTh 32 XOIAOM
npouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIMpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ unpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HaAy4yHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3UYHBIX BHJIOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTHUBOPEYUBOCTH;



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

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX 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
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ TUAJIOTa W/UIN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW pabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJISITHBHBIMHU TeHCTBUSIMM:

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 3ajay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpA, POJIM XUMHM B TO3HAHUM SIBIICHUI



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI PsJl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
NPaKTUYECKOHN AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISIBIISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh HU3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir HomeHkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiiepoBa 1151 00bSICHEHHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OpPraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIMJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIM MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsi TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKHUX OTIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, MOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  TpaBWIa  SKOJIOTHYECKH
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, MOHMMasi cMbica mokazatens [1JIK, mosicHaTs Ha mpuMmepax crmocoOb!
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;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

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

c(hOPMHUPOBAHHOCTh  TPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO 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, CTENEHb OKUCJIEHHS, XUMUYECKAs CBS3b
(KoBasjIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTUYECKAsE JIUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMYECKUM SI3BIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJY4YeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOM JIEITEIBHOCTH YEJIOBEKA;



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

c(OpPMUPOBAHHOCTh YMEHMI HCIOJIH30BaTh 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, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCIUHEHMSIX, 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
COEIMHEHHH (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUBI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys 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.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX 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()OPMUPOBAHHOCTh YMEHHUW COCTABJIATh YPAaBHEHMS DPEAKLMM Pa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPALIEHHBIE YPABHEHMSI PEAKIIMM HOHHOTO 0OMEHA, YUUTHIBAS
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 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  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIMUIIAX 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 WK 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJI0O/IaTh MPAaBUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOJAOPOJa B NMPUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha cynbdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  AKOJOTHMYECKU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHAT, Ha mpuMepax cHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SBJICHUN;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
HaumeHoBaHue pa3aeioB U TeM DJieKTpoHHbIE (M (PPOBBIE)
Ne i/m Kourpoabnsie | Ilpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHUS OPraHUYECKUX COCTUHEHU 3 https://resh.edu.ru/subject/29/10/
A. M. bytneposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE yrieBoOPOABI — AIKAHbI 2 https://resh.edu.ru/subject/29/10/
H : .
2.2 CHPEACTILHBIC YITICBOAOPO/BI: AIKEHAL, 6 1 https://resh.edu.ru/subject/29/10/
aJIKaIUCHBbI, aJIKHBI
2.3 ApomMaTudecKkue yriieBoa0pOIbl 2 https://resh.edu.ru/subject/29/10/
IT
2.4 PHPOHKIE HETOTHHIC YIICEOAOPOAOR 3 1 hitps://resh.edu.ru/subject/29/10/
U UX nepepadboTka
Hroro mo pazueny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. Oenon 3 https://resh.edu.ru/subject/29/10/
A . Kap6 .
3.2 PIPAICTHIPL RAPOOHOBRIC KHCIOTET 7 1 https://resh.edu.ru/subject/29/10/
CrnosxHble 3¢upsl
3.3 YrneBost 3 2 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 13



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Pa3znen 4. A3oTconeprkaiye opranHuyecKkue coeIuHeHus

4.1 AmuHBL. AMUHOKACIOTEL. beiku 3 https://resh.edu.ru/subject/29/10/

Hroro mo pazneny 3

Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA

5.1 ILmactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 3 2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMU4YECKUX 3
sneMenToB [. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITuU 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 MeTtais 6
2.2 Hemeramsr 9 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX )
' BEIIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus U )KU3Hb 4
Hroro 1o pasneny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 33 2 3







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cperie

1.2

Bnanenne cucremMoll XUMHUYECKHMX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye MOHATUS (Monekyia, BaJICHTHOCT,
ANEKTPOOTPHULATENILHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpDHBIA OO0BEM, YIJIEpOAHBINA CKEJET,
GyHKUMOHANBHAS ~ TpyHna,  pajJukald,  H30MepHus,  HM30MEphI,
TOMOJIOTMUECKUH psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA- |
a30TCOJepKAIIUe COEAUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yraneBojbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEJMHEHUs); TEOPUHM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpoeHusi opranmueckux BemectB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (HaKTOIOIHUECKUe
CBEIEHUSI O CBOMCTBaX, COCTaBe, IMOJyYeHMHM U 0e30MacHOM
UCIOJIb30BAHUN  BAaXXHEWMIIMX HEOPraHMYECKMX M  OPraHu4ecKuX

BELIECTB B OBITY M MPAKTUYECKOM JIeATEIHHOCTH YeIoBeKa

1.3

ChopMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTEepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOIB30BaTh
COOTBETCTBYIOIIIME IOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

14

c(hOpPMUPOBAHHOCTh YMEHHI HCIIONH30BAaTh XUMUYECKYI) CHUMBOIIUKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpraHMYeCKHX BEIIECTB U  YpaBHEHUU
XUMHAYECKHX PEaKIUi, H3rOTaBIMBATh MOJIEIIH MOJIEKYJ OPTaHUYECKUX
BEIIECTB I WITIOCTPAMA MX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTh ~ YMCHHH  yCTaHABIWBATh  INPHHAIJIC)KHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB II0 HMX COCTaBY U CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA ¥ a30TCOACPIKAIMNe COCAWHEHHs, BBICOKOMOJIEKYJISPHBIC
COCJIMHEHUs), JaBaTh WM  Ha3BaHWs 10  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHSI IPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux BemiectB A.M. bytnepoBa 11t oObscHEHUS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh yMEHUN MNPUBOAMTH TPUBHUAJIbHBIE Ha3BaHUs
OTJIEJIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKOJb, TIULEpHH, (eHod, (opMalbleruj, areTanbIeru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJIso3a,

TJIALMH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkne W XWMHUYECKUE CBOWCTBA THUIMYHBIX MPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIeCTB (METaH, JTaH, JITHIICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, STUJICHIJIHNKOIb, TJIMLIEPHH, (EHON, aleTaabAeTus,
MypaBbHHASS W YKCYCHas KHCJOTBHI, TJIFOKO3a, Kpaxmal, IIeJIII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMPIpOBaHHOCTB YMCHHA HIUIIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKIY TUITMYHBIMH NpeACTaBUTCIIAMU Pa3InYHBIX KJI1aCCOB
OPraHN4YC€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIUX XUMHUYCCKUX

PEeaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKTepHU30BaTh MCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, MPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKU

XUMHSA U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAHMA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




BEIIECTB W XUMHUYECKMX SBJICHUW (HaAOMIOJEeHHWE, W3MEpPEHHUE,
JKCIEPUMEHT, MOJICJIUPOBAHUE), HUCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPHUHITHS PEHICHHA B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHM COOJIOIaTh TPaBHIA TOJB30BaHUS
XUMHYECKON TOCyIoi W 1abopaTOpHBIM O0OPYIOBaHHEM, a TaKXKe
npaBuiIa OOpalIeHHsl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIIIOJJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpAICHUS] OPraHUYECKUX BEIIECTB IIPH HArPEBaHUH,
MOJIyYEHHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB IPU HarpeBaHUH,
LBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

3.4

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS IO XMMUYECKUM
ypaBHEHMSM (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOIO BEILIECTBA HIIU
MPOJYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIH)

3.5

CdhopMupoBaHHOCTD yMEHUH KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoil nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOJIOAATH MpaBHJa SKOJIOTHYECKH
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKPYXAOLEH HNPUPOIHOU
Cpelpl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBUS HA KUBBIE OpPraHU3MBI
OINpEAEIEHHBIX OPraHNYECKUX BELIECTB, IOHUMas CMBICI IOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAllMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KJIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus




pe3yJabTara

1

TeopeTnuecknue OCHOBbI XUMUHU

11

Bnagenne cuctemMold XMMHYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOLIME  TMOHATHUA  (XMMHUYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-371eKTpOHHbBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHUCJICHHsI, XUMHUYECKas CBfA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, KpUCTaJUIMYECKas pemérka, TUIBlI XUMHUYECKUX pPeakUui
(OKUCIIUTENIBHO-BOCCTAHOBUTENbHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
pEaKIuy HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIMTHI, HEIIEKTPOIUTEHI,
ANEKTPOJINTUYECKAsT ~ JUCCOLMALUsS, OKHUCIHUTEIb, BOCCTaHOBUTEID,
CKOPOCTh XMMHMYECKOW pEaKliu, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHUSl SIEKTPOIUTHUECKON nucconmanuu, llepuomanueckuit
3akoH /[.M1. MenneneeBa, 3aKOH COXpaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMHH, (DAKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IMOJMYyYeHHMM U O€30IaCHOM HCIONB30BAaHUM BaKHEUIIHNX
HEOPraHMYECKUX BEIIECTB B OBITY W TPAKTUYECKOW AEATEIHHOCTH

YCJIOBCKaA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIEITE XAPAKTCPHBIC IIPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX HOH?ITI/If/'I, MNPUMCHATE COOTBCTCTBYIOIIUC
MOHATHUA TIIPU OINKMCAaHUHU CTPOCHUA U CBOMCTB HEOPTaHNUYCCKUX
BCIICCTB M HX HpeBpameHHﬁ; BBIBJIIATH B3aMMOCBA3b XHUMHWYCCKHUX
3HAHUI C IIOHATHUAMMU u MNpeaACTaBJICHUAMUA APyrux

CCTCCTBCHHOHAYYHBIX NPCIMETOB

13

BnaneHne OCHOBHBIMH METOdaMH HAaY4YHOI'0O TO3HAHUA BCIICCTB U
XUMHYECKHUX SBJICHUH (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHNE)

14

CdopMupoBaHHOCTh YMEHHH OMNpENENATh BaJCHTHOCTh M CTENEHb
OKUCIIEHUSI XHMHMUYECKHX JIIEMEHTOB B COEIUHEHHUAX pa3IMYHOTO
COCTaBa, BHJ  XUMHUYECKOW CBsA3M  (KOBAJICHTHAs, HWOHHAs,
MeTaJuTMdecKasi, BOJIOPOIHAsI) B COCIMHECHHSIX, THI KPUCTALTHYECKON
pEeméTKH KOHKPETHOTO BeIlIeCTBA (aTOMHAs, MOJEKYJsSpHas, MOHHAs,

MCTaHHI/I‘-IeCKa}I)

1.5

CdopMupoBaHHOCTh YMEHHUH OMPEIENATh XapaKTep Cpellbl B BOIHBIX

pacTBOpax HEOPTaHUYECKUX COCTUHEHHUI

1.6

CdopMupoBaHHOCTH ~ YMEHHUS  KJIacCH(UIUPOBATH  XUMHUYECKUE
peaKuu Mo pazIuyHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyromux

BEIIIECTB, TEIUIOBOMY J(QEeKTy peaknuu, H3MEHEHHIO CTeTeHEi




OKHCJICHHS  D3JEMEHTOB,  OOpaTUMOCTHM  peakUuu,  y4acTHIO

KarajiuzaTopa)

1.7

CdopMupoBaHHOCTb YMEHUH  COCTABIATH YpPaBHEHHS  peakiuil
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIlEHHbIC YpPABHEHUS peaKUui
MOHHOTO OOMEHA, YYUTHIBAS YCIIOBHSI, IPH KOTOPBIX ATH PEAKIIMH UIYT

JO0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIM COCTAaB  pA3JIMYHBIX HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHU4CCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuuit MOCPEJICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OaraHca TUX PEeaKIuit

1.10

CdopmMupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakuy OT Pa3InyHbIX (haKTOPOB

1.11

CdopMupoBaHHOCTb YMEHHMH OOBACHATH  XapakTep CMEUICHHS
XMMHUYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle HaTenbe)

061.[[8.5{ 1 HCOPraHUYCCKasA XUMHA

2.1

CdopMHpOBaHHOCT, yMEHHH packpbiBaTh cMbici [lepuoaudeckoro
3aKOHa JA.N. MenneneeBa u JIEMOHCTPHUPOBATH €ero

CUCTCMATU3UPYIOIY1O, O6T>$ICHI/ITCJ'IBHYIO u MPOTrHOCTUYCCKYHO

byHKIIUN

2.2

CdopMHpPOBaHHOCTh YMEHHUM XapaKTePU30BaTh IJICKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mnepuogoB I[lepuoamueckoit
cucrteMbl xumuyeckux siemeHtoB J[.M. MenneneeBa, ucnonb3ys
HNOHATHSA «S-, P-, O-2JIEKTPOHHBIE OpPOUTANIN», «IHEPreTUUCCKHE
YPOBHIN», OOBICHITH 3aKOHOMCPHOCTH NU3MCHCHU CBOICTB
XUMHUYECKUX DJIEMEHTOB U UX COEJIMHEHHH MO MEepUuoJaM M TpyIIam

[Tepuoanueckoit cucremsl XxumMuueckux aneMeHToB .M. Menneneesa

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMUCHIBAThH) OOLIHE
XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHWE  TE€HETHYECKOW  CBSA3M  MEXIY
HEOPraHMYeCKMMH  BEHIECTBAMH € TOMOUIbI0  ypaBHEHUU

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMupOBaHHOCT ~ YMEHMH  yCTAHaBJIMBAaTh  IPUHAAICIKHOCTH

HEOpPraHMYECKUX BEUIECTB IO MX COCTAaBY K OMNPEAeNEHHOMY KJaccy




(rpymme) coenuHEHUH (MPOCTHIE BEIIECTBA — METAJIBI U HEMETAJUIHI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEPHBIE THIPOKCHU/IBI, COITH)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
JUld  cocTaBlieHHsT (OpMyJ BEIIECTB M YPaBHEHUH XUMHMYECKHX
peakuuii, cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMsI OTJEJIbHBIX HEOPraHWYECKUX BeulecTB (yrapHblii ras,
yIJIEKUCIBIA Ta3, aMMUaK, raméHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, MUPUT U JPYTUE)

2.6

CdopMupoBaHHOCTh YMEHHN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMNCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPXKJIAaTh  CYIICCTBOBAHME  TI'€HETHYECKOW  CBS3M  MEKIY
HEOPraHWYECKMMH  BEIIECTBAMH  C  TNOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATH XUMUYECKUN
HKCHEPUMEHT (pa3lioKeHUEe MEepOKCHJIa BOAOPOAAa B IPHUCYTCTBUU
KaTaJln3aTopa, ONpPEeAEICHUE CPebl PACTBOPOB BELIECTB C IOMOIIBIO
YHHMBEPCAJIbHOTO HWHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peakiuM, peakUud HOHHOro OOMEeHa,
Ka4yeCTBEHHbIE PEaKLMU Ha Ccylb(haT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHHs, PCIICHHUEC OJOKCICPUMCHTAJIBHBIX 3aJdad II0 TEMaM
«Metamnel» u «Hemeramisl») B COOTBETCTBUM C IMPAaBUJIAMU TEXHUKHU
0e30macHOCTH TpH OOpallleHuH C BeIeCTBAaMH M J1aOOpaTOPHBIM
000opyI0BaHKEM; [IPEICTABIIATE pE3yIbTaThI XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKuHﬁ n Q)OpMyHPIpOBaTL BBIBOJZIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CdopmMupoBaHHOCTh YMEHHIl COOMIOAATh TMpaBWia IOJIb30BAHUS
XUMUYECKOW TOCY/I0OM W J1abopaTopHBIM OOOpYJAOBaHHEM, a TaKKe
npaBuia oOpaIrieHus: ¢ BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMHU

1O BBIIIOJHCHHUIO Ha60paT0pHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMHYECKHUE
MIPOLIECCHI, JIEXKAIIUE B OCHOBE IMPOMBIIIJIEHHOTO IOJYYEHUS CEPHOMI
KHCTIOTHI, aMMHaKa, a Takke c(HOpMHPOBAHHOCTH MPEACTaBICHHUI 00
oOIMX HAyyHBIX MPHUHIMIIAX ¥  JKOJOTHYECKHX  MpodiieMax

XUMHYECCKOI0 IMMpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

ChopMHPOBaHHOCTh TPENCTABICHUN O XWMHUYECKOW COCTaBJISIOIICH

€CTCCTBEHHOHAy4YHOM KapTUHBI MHpA, POJHM XHUMHUM B II03HAHUU




SABIIGHUW TPUPONbI, B (QOPMHUPOBAHUU MBILIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIIMOHAIBHONH TPAaMOTHOCTH, HEOOXOIMMOH st
pellleHusT MPAKTUYECKUX 3a/ad U OSKOJOTH4YeCKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpesie

3.2

CdopmupoBanHOCTH yMEHUH KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMAIUIO, MOJYy4aeMylH H3 Ppa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOW KOMMYHMKAIUH, c€Th IHTEpHET U Ipyrue)

3.3

ChopMHPOBAaHHOCTE YMEHHI COONIOAATh MpaBWIA SKOJOTHYECKH
11e1€ecO000pa3HOro MOBEJIEHUSI B OBITY U TPYHOBOH AESITEIBHOCTH B
HEeNsX COXPAaHEHUS CBOETO 3[0POBbS M OKPYXKAIOWIEH INPHPOIHOM

cpebl

3.4

Oco3HaBaTh ONACHOCTh BO3JECUCTBUSL HA JKUBBIE OpraHU3MBbI
OnpeAenEHHbIX BEMIECTB, MOHMMAs cMbIch nokaszatens [I/IK, moscHsaTh
Ha MpUMeEpax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BOSI[CIZCTBPISI Ha OpraHn3M 4Y€JIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIYHCIICHUS c
WCIIOJIb30BAaHUEM TIOHATHS «MaccoBas JOJIs1 BEHIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUI Ta30B MPH XHUMHYECKUX PEAKIUIX, MAacChl
BelllecTBa WM 00BbEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIONIUX B PEAKIIMH BEIIECTB,
TEIJI0OBOTO d(PdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIIECTB, ITPCBPAIICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

[Ipenmer opraHHuecKOM XHWMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOCHHsSI OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHBIE (OPMYIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHS.
XHUMHUYECKasi CBS3b B OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE M KpPAaTHBIE

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHn4CCKHX BCIICCTB

1.3

Homenknarypa opraHMyecKux COEIMHEHUHN (CHCTeMaTHYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHME, TI'OMOJIOTMYECKHH psa. MeraH u draH —
IpOCTEHIINe NPEACTaBUTENN alKaHOB: (HU3UYECKUE U XUMHUYECKUE CBOICTBa
(peakuy 3aMeIleHUs U TOpPEHMs), HAaxXOXJEHHE B TMPUPOAE, IOJIyueHUE U

IIPUMEHEHHE

2.2

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKUI pAA. OTUJIeH " MMPpONMUWJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATalWU, OKHUCJICHUA U

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

2.3

Ankanuensl: Oyraguen-1,3 u MeTunOyraauen-1,3: cTpoeHue, BaxHEHIIHe
XUMHUYECKHEe CBOMCTBA (peakuusi noiaumepusanun). [lomyuenue cuHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALUETUIICH —
MPOCTEHIINIM TPEICTaBUTENb AJIKHHOB: COCTaB, CTpoeHHe, (U3NUecKkue u
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THpATAIlUY,

TOpCHI/IH), MOJIY4YCHHUEC U TIPUMCHCHUC

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHME U XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs M HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpOeHHE, (U3MYEeCKHMe U XHMHUYECKHE CBOiicTBa  (peakuuu
TaJIOTEHUPOBAHNUSA WU HUTPOBaHUs), MOJIYYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuecKas CBs3b MEXAy YIJI€BOJOPOJAMHM, NPUHAMICKAIIUMU K

Pa3IMuYHBIM Ki1accaM




2.6

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOIOB. [IprpoaHbIii ra3 u MomyTHbIC HePTIHBIC
ra3el. Hedtp u € mpoucxoxaenue. CrocoObl mepepadoTku HEPTH: MEPETOHKa,
KPEKUHT (TePMHUYECKHUI, KaTalnuTU4eckuit), muponus. [IpoaykTsl mepepaboTku
He(TH, X MPUMEHEHUE B IMPOMBIIICHHOCTH U B ObITy. KameHHBINH yroib u

MIPOJYKTHI €T0 MepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIC OTHOATOMHBIC CHUPTHL. METaHOJ M 3TAaHOJI: CTPOCHHE, (U3HUECKUE
U XHMHYECKHUE CBOMCTBA (peakiuu C AKTUBHBIMH MeTajjJaMH,
raJIOT€HOBOJIOPOJIaMH, TOPEHHE), TNPUMEHEHHE. BoIOpOoIHBIE CBS3W MEXIY
MOJIEKYJIaMH CIIHUPTOB. JlelicTBME MeTaHOJIa M 3TAHOJA Ha OPraHM3M YeJIOBEKa.
MHoOroaroMHble CIIUPTHI. DTUIIEHTIIUKOIIb U TJIHUIEPUH: CTPOCHUE, (Pu3ndyeckue u
XUMUYECKUE CBOWCTBA  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJIaMH,
Ka4yeCTBCHHAsl peakKIus Ha MHOTOAaTOMHBIC CIUPTHI). JIeWCTBHE HAa OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@deHoJl:  CTpOEHHUE MOJEKYNbl, (U3NYECKUE ¢ XHUMHYECKHE CBOWCTBA.

Tokcuunocts enona. [lpumenenue gpenona

3.3

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HUCCKUE U
XUMHUYECKUE CBOMCTBA (PEAKIIMU OKUCICHUS U BOCCTAHOBIICHUS, KAU€CTBECHHBIC

peaxuun), noy4eHue U NpuMeHeHne

3.4

OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHMCIOTH. MypaBbUHAs M YKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3NUECKHe U XMMHUUECKHE CBOMCTBA (CBOMCTBA, OOIIME JUIs
Kjlacca KHUCJIOT, peakius »TepuuKalnuu), TMOJydyeHHE U IpPUMEHEHHUeE.
CreapuHoBasi MU OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX

KHUCI0T. Mbl1a KaK COJIM BBICIIIHX Kap6OHOBHX KHCJIOT, UX MOIOIIICC JIelCcTBHE

3.5

Cnoxnbie 3(UpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupon. [Ipumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaus yriaieBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcaxapua: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI,
¢du3MuecKre 1 XMMUYECKHe CBOMCTBa (B3aumoeiicTeue ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
Opo’KeHHE TIIOKO3bl), HaXOXKJIEHHE B MPUPOJE, NpHUMEHEHue, OHoJoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IITIOKO3bl. KpaxMai u mesmiono3a Kak
NpUpoAHblE moiauMepbl. CTpoeHHE KpaxMmana M Leuosio3bl. Pusznueckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (THUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3o0TcoJepKalliue OpraHnyecKre COeqUHEHUs

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. duznueckue u




XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpumMepe TriuiuHa). buonorumueckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benku kak mnpuponHBIE BBICOKOMOJEKYIspHbIe coenuHeHus. IlepBuunas,
BTOpUYHAS U TPETUYHAA CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

TUApOJIn3, A€HaTypalus, KaYCCTBCHHBIC pCaKIIUKU Ha Ocnku

BBICOKOMOJ'ICKYJ'ISIpHBIe COCOAUHECHUA

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGIII/IHGHPIP'IZ MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL NTOJIMMCpPU3allun, CPCAHAA MOJICKYJIsIpHAad
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYIIAPHBIX COCI[I/IHeHI/Iﬁ -

IoJIuMEepu3anus U MMOJUKOHACHCAIIHUA

5.2

3KCH€pI/IMCHTaJH)HI)I€ MCTOAbI H3YUYCHHUA BCHICCTB HU HUX HpeBpameHHﬁ:
O3HAaKOMJICHHUC C 06pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U pE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuUMU4eckuil aneMeHT. AToM. Sapo aroma, U30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTHUeCKUe YPOBHH, MOIYPOBHU. ATOMHbBIC opOuTany, S-, P-, d-3JIeMEHTHI.
OcoOeHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX d1aemMeHToB J[.1.
MenpeneeBa. Csa3p mnepuoanyeckoro 3akoHa M llepmonnueckoil cHCTEMBI
xumuyeckux syeMeHToB JI.J1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHUe NepUoOANYCCKOr'0 3aKOHA B Pa3BUTHU HAYKU

13

Ctpoenne BemiecTBa. XHMHYECKass CBSI3b. BHIBl XUMHYECKOW  CBSI3U
(KoBaJieHTHAsT HEMOJSIpHAs W TOJSpHAs, HWOHHAs, MeTandeckas). VOHBI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

14

BaneHnTHOCTE. DNeKTpoOTpUIIATENLHOCTE. CTEMEHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THIMbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BEIIECTB OT THUIA KPUCTAIMYECKOM pem€rku. lloHsTHe o aucnepcHbIX




cucremMax. McTuHHBIE U KOJUIOWAHBIE PAaCTBOPEI. Maccosas J0JI BEIIECTBaA B

pacTBope

1.6

Krnaccudukanusa Heoprannueckux coequHeHnii. Homenkinarypa HeopraHmueckux

BEILIECTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOpatumble peakiuu. XUMHUECKoe paBHOBecue. DakTophl, BIUSIOLIUE Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanus. CunpHple U ciia0Oble QJICKTPOJIUTHI. Cpeﬂa
BOIHBIX paCTBOPOB BCHICCTB: KUCJIasd, HeﬁTpaJ'IBHaH, menoyHas. Peakupy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

Heoprannueckas xumus

2.1

Hemerannsl. [lonoxxenne HemetamuioB B Ileproanueckoi cucteMe XMMHYECKUX
anemenToB J[.MI. MenzaeneeBa U OCOOEHHOCTH CTpOEHUs aTOMOB. Dusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA IIpUMEpPE KUCIOPOa, CEpBI,

dbocdopa u yraeponaa)

2.2

XUMUYECKHE CBOWMCTBA BAKHEHIIIMX HEMETAIJIOB (TalloT€HOB, CEphl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPIKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). [IpumeHenue

Ba)KHEHUIIIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

Meramnsl. Ilonoxenne merawioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasioB. Obuue ¢pusznyeckre cBoUcTBa MeTauioB. CIiIaBbl METAIJIOB.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJIJIOB

2.4

XUMUYECKHE CBOWCTBA BaXXHEHIINX METAUIOB (HATpUM, Kajaui, KaJbLuM,
MarHui, ajqlOMHMHUH, IUHK, XpOM, JK€le30, Melb) M UX coeauHeHuil. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMCHeHI/Ie METAaJlJIOB B 6BITy N TCXHUKE

2.5

I'emetnueckas cBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1acCcaM

XUMHUS U KU3Hb

3.1

Ponp xumum B oOecrie4eHHHM SKOJOTHYECKOW, SHEPreTUYeCKOW M THILIEBOM
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [lOHSATHE O HAYYHBIX METOAAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKITUNA




[IpencraBiaenust 06 OOIMKMX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MOTYYEHHS

BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE

3.2 CTPOMTENIbHbIE MaTepualbl, KOHCTPYKLMOHHbIE MAaTepuajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl AJs DJEKTPOHUKH, HAaHOMAaTepHallbl, OpraHUYeCcKUe U
MUHEpaJbHbIE y100peHus
XuMHS U 3I0pOBbE YEJIOBEKA: IIpaBUJa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 6€30MaCHOT0 UCIOJB30BaHUS MIPENapaToB OBITOBON XUMUU

B HOBCCI[HCBHOﬁ KHN3HU




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

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 knacc. I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A.

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/






