ITIOSICHUTEJIbHAS 3AIITNCKA

[Iporpamma 1O XMMMM Ha YpOBHe cCpegHero oOIIero o6pa3oBaHMS
paspaboraHa Ha ocHoBe DemepanbHoro sakoHa ot 29.12.2012 Ne 273-d3 «0O6
ob6pasoBanuu B Poccuiickoir Demepaiinin», TpebOBaHMIA K pPe3yIbTaTaM OCBOEHMS
dbenepasbHOM 06pPa30BATEILHONM IIPOrPaMMbl CpegHEro OOIlero oOpa3oBaHMS
(®OII COO), rmnpencraBieHHbix B  @emepaJlbHOM  TOCydapCTBEHHOM
o6pasoBarenbHoM craHgapre COO, c¢ yuérom KoHuemnmuu mpenogaBaHys
yueGHOro mpeaMeTa «XMMusi» B 0OpasoBaTebHbIX OpraHm3almsx Poccuiickoin
@enepalny, peaJU3yIOIIMX OCHOBHble 0OOpa3oBaTebHble IIPOrpaMMbl, U
OCHOBHBIX TIoJIoKeHUM «CTpaTermu pasBuUTUS BocnuTaHus B Poccuiickon
®epepaty Ha nepuon, 1o 2025 roga» (Pacmopsikenme IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MPOrpamMMbl II0 XUMMUM, K OIPEeIeIeHNIO
0O6I11Iel CTpaTerum oo6y4yeHusl, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOIIMXCS CpelCTBaMu
yuebHoro mnpenmerta «Xumus» ajs 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUJIU
KoHIlenTya/sbHble mnojoxkeHnsi ®I'OC COO o B3auMOOOYC/IOBIEHHOCTU 1ieJieit,
comepsKaHusl, pesyJabTaTOB OOyYeHMs] M TpeOOBaHMI K YPOBHIO ITOATOTOBKU
BBIITYCKHVKOB.

XuMuyeckoe obpasoBaHue, roJryyaemMmoe BBIITY CKHUKaMM
0611Ie00pa30oBaTe/IbHOM OpraHmu3alluy, SBJSETCSI HEeOThEMJIEMOM YacTbi0 UX
obpazoBaHHOCTM. OHO CIYKMT 3aBepIIAIONIMM 3TallOM  peaju3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KI/IIOUEBBIX II€HHOCTEM, MPUCYIINX
IIeJIOCTHOM CHUCTEeMe XMMMUUECKOro oOpasoBaHMsA. OTM I1IEHHOCTM KacCaroTCs
MO3HaHMSI 3aKOHOB MPUPOAbI, GOPMUPOBAHMS MUPOBO33PEHMS M OOIIEN KYIbTYPbI
yeJioBeKa, a TakKKe JKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3IO0POBBI0O ¥ TPUPONHON cpeme. Peammsyercs Xummueckoe obOpa3oBaHMe
00yvaroImMXCcsl Ha YPOBHE CpegHero OOIero o6pa3’oBaHMs CpelCTBAMM YUEeOHOTO
npenmera «XuUMMSI», COIEp>KaHMEe U IIOCTPOEHME KOTOPOIO OIIpelesieHbl B
IporpaMme IO XMMUM C YUYETOM CcHeuuM@uKy HayKuM XUMMUM, €€ 3HaueHus B
MO3HAHMM TIPUPOJBI M B MaTepUaIbHOM >KM3HM OOIIECTBa, a TaKKe C YUYETOM
OOIIMX 1IeJleil ¥ TIPUHIIUIIOB, XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSIHME
CUCTeMbI cpefHero obiiero oopasoBaunst B Poccuiickoir @eneparimm.

XuMMsI Kak 3JIEMEHT CUMCTEMBI €CTEeCTBEHHBIX HAyK UTPAeT 0COOYI0 PoJib B
COBpEeMEeHHO LMBWIM3ALMM, B CO3IaHUM HOBOM 0Oasbl MaTepuaabHOM KYJIbTYpbI.
Ona BHOCUT CBOM BKJIaJ, B (popMMpOBaHMe PaliMOHAIbHOI'O HAYYHOT'O MbIIIIEHMS,
B CO37jaHMe IIeJIOCTHOT'O MpeNcTaB/ieHMs] 00 OKpYysKalollleM MMupe Kak O eOMHCTBe
MIpUPOJIbI M UesioBeKa, KOoTopoe (GopmMupyeTcss B XMMMUM Ha OCHOBe ITOHMMAaHMUS
BEIIeCTBEHHOI'O COCTaBa OKPY)KAIOIIEro MMpa, OCO3HAHMSI B3aMMOCBSI3U MEKIY
CTPOEHMEM BEIIECTB, UX CBOVICTBAMM ¥ BO3MOXKHBIMM OOJIACTSIMM ITPUMEHEHMS.



TecHO B3aMMOMENCTBYSI C APYTUMM €CTeCTBEHHbIMM HayKaMM, XMMMUS CTaJia
HEOTheMJIEMOI YaCTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOIMMBIM YCJIOBUEM YCIEIITHOTO
TpyAa M SKU3HM Kaxkaoro wieHa ob6iectBa. CoBpemMeHHass XMMMSI KaK HayKa
co3uparesbHasl, KaK HayKa BbICOKMX TEXHOJIOTMIA HallpaBjieHa Ha pelleHue
IJ100aJbHBIX IPOOJIEM YCTOMUYMBOTO pa3BUTUSI YeJIOBeUeCTBA — ChIPbEBOM,
SHepreTUUeCKOM, MUIIEBOM, IKOJIOTMUECKO 6€30ITaCHOCTY M OXPaHbl 3I0POBbSI.

B cooTBeTcTBMM C OOIMMM ILIeJISIMM M TIPUHLMIIAMM CpeTHEro oOIlero
ob6pasoBaHus comepykanue npeamera «Xumus» (10-11 knaccel, 6a30BbIM YPOBEHD
M3y4YeHUsI) OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
O0OyyYalIIMXCsl, HeOOXOOMMYIO0 MM IS BbIpaOOTKM  MMUPOBO33PEHUYECKUX
OPMEHTMPOB, VCIIEIIHOTO BKJIIOUEHMSI B SKM3Hb COLMYMA, IPOHOJDKEHUS
0o6pa3oBaHMsI B Pa3IMIHBIX 00JIACTSIX, HE CBSI3aHHBIX HEITOCPEICTBEHHO C XMMMEI.

CocrapsilolIMMM ~ TTpeaMeTa  «XUMMSI»  SIBJISSIIOTCS  6a30Bble  KypChl  —
«Oprannyeckass xumusg» u «OOIIass M HeopraHuyeckass XUMMUSI», OCHOBHBIM
KOMITOHEHTOM COAEep>KaHMsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKM: CUCTEMaA
3HAHUM 0 HEOPTaHUYeCKOM XUMuM (C BKJIIOUeHMEeM 3HaHU U3 00IlIel XUMUn) U
opranmueckon xuvuu. opmMupoBaHMe TAHHOM CUCTEMbI 3HAHMI TIPU U3YUYEHUU
npenmera obecrieyrBaeT BO3MOXXHOCTb PacCMOTPEHMSI BCEero MHOroobpasusi
BeILIeCTB Ha OCHOBE OOILMX ITOHSITUM, 3aKOHOB M TEOPUI XUMUIA.

Ctpykrypa comepskanusi KypcoB - «Opranmyeckas xumus» u «OOiias u
HeopraHmueckass xumusi» chopMMupoBaHa B IporpaMMme IO XUMMM Ha OCHOBE
CUCTEMHOIO IIOXOa K M3YUYEeHMIO YYeOHOro marepuaja M 0OYyCIOBJIeHa
MUCTOPUYECKM  OOOCHOBAHHBIM  pPa3BUTMEM  3HAHMI HA  OIpeIe/IEHHbIX
TEOPEeTUUECKMX YPOBHAX. Tak, B KypCce OpraHMyecKoy XUMUM BellecTBa
paccMaTpMBAIOTCSI HA YPOBHE KJIACCUMYECKON TeOpPUM CTPOEHUSI OpraHUYeCKUX
coeAVMHEeHUM, a TakKke Ha YpOBHE CTEPEOXMMMUUECKMX U  IJEKTPOHHBIX
TpencTaBjieHuit o cTpoeHuMu BellecTB. CBemeHusi 00 mM3y4yaeMbIX B Kypce
BellleCTBax Ial0TCSl B Pa3sBUTUM — OT YTJIEBOJOPOAOB MO CJIOXKHBIX OMOJIOTUUYECKA
aKTMBHBIX COeOVMHeHUA. B Kypce opraHmMyeckoy XMMWM IIOJIy4alOT pasBUTHE
chopMupoBaHHbIE Ha YPOBHE OCHOBHOTO 00Ilero o6pasoBaHusl ITepBOHaYaIbHbIE
MIPeCTaBIeHNSI O XMMUYECKOM CBSI3M, KJIaCCU(MUKAIMOHHBIX MPMU3HAKaX BEIeCTB,
3aBMCUMMOCTY CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XMMMUUECKO peaKklyi.

[Tom HOBBIM VyIrJOM 3peHMs B mnpeaMeTe «XUMHUS» 0a30BOro YpPOBHS
paccMaTpMBaeTCs WM3yYEHHbII Ha YPOBHE OCHOBHOTO 00Ilero o6pasoBaHMS
TeOpeTUYEeCKMii Matepuaa U (akToJorMuecke CBeIeHMSI O BellecTBax U
XMMMUUYECKON peakiyuu. Tak, B 4acTHOCTH, B Kypce «OOlmast ¥ HeopraHmyeckasi
XUMMST» OOYYaIOIIMMCSI TIPENOCTaBJIIeTCsI BO3MOYKHOCTb OCO3HATh 3HaueHue
MepUOIMUYECKOT0 3aKOHA C OOIIeTeopeTUUYEeCKUX ¥ METOMOJOTMYECKUX MO3ULINM,



rIyoske TOHSITh MCTOpUUYeckoe W3MeHeHMe GYHKIMM 3TOTO 3aKoHa — OT
00006IIAOIIEN A0 OOBSICHSIIOLIEN M IIPOTHO3UPYIOLIEN.

Enunas cucrema 3HaHMI O BaKHEMIIMX BEIIECTBAX, MX COCTaBe, CTPOEHUN,
CBOJICTBAX M NPUMEHEHUM, a TaKKe O XUMMUUYECKUX peaKIysIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX IpOoTeKaHusl maomnoyHsgeTcs B Kypcax 10 u 11 kmaccos
9JIEMEHTaMM COAEPsKaHMUsI, MMEIOIIMMM KYJIbTYPOJIOIMUECKUIA U IIPUKJIATHON
XapakTep. OTU 3HAHMS CIIOCOOCTBYIOT ITOHMMAHMIO B3aMMOCBSI3M XUMUM C
OPYTMMM HayKaMM, PacKpbIBalOT €€ poJib B ITO3HABATEJNbHON M IIPAKTUUYECKOM
IesITeJIbHOCTY YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMIO YBaXKEHMSI K IIPOLIECCY
TBOPYECTBA B 00JIACTY TEOPUM U IPAKTUUYECKUX IPUJIOKEHUI XUMMUM, TIOMOTaloT
BBIITYCKHUKY OPMEHTHPOBATbCSI B OOILIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBbIX
Mpo0OJiIeMax, CBS3aHHBIX C XMMMENM, KPUTUUECKM OCMbBICIMBATh MHOOPMALMIO U
MPUMEHSTh €€ [Jig TIONMOJHEHMS 3HaHMI, pelleHus WHTEJUIEKTYaJbHbIX U
9KCIIePMMEHTAIbHBIX MCC/IeIOBATEIbCKUX 3a7au. B 1e1oM comepskaHue y4ebHOro
npenmera  «XMMMSI»  JAHHOTO  YPOBHSI  M3YYEHMSI OPMEHTMPOBAHO  Ha
dbopmupoBaHNue y OOYYaAIOIIMXCS MUPOBO33PEHUYECKOM OCHOBBI AJISI MOHMMAHMSI
dbunocodckux umen, TakUX KaK: MaTepuajbHOe eIMHCTBO HEOPraHMUEeCKOro U
OpPraHMYeckoro Mupa, OOYCJIOBJIEHHOCTb CBOMCTB BEIIECTB WX COCTaBOM U
CTPOEHMEM, II03HABAEMOCTb IIPUPOAHBIX SIBJIEHMII IIyTEM SKCIIEpUMEHTa U
pellleHMsT TPOTUBOPEUMII MEXKAY HOBbIMM (aKTaMM U  TeOpeTUUYeCKUMU
MPeanOChIIKAMM, OCO3HAHME POJIM XVMUM B PeIIeHnM SKOJOTMUYeCKMUX Mpoobiiem, a
TaKKe Mpob6sieM cOepeskeHMs SHePreTMYeCcKuX PecypcoB, ChIPbs, CO3IaHMS HOBBIX
TEeXHOJIOTUI 1 MaTepuasoB.

B 1raHe pemieHusi 3amay  BOCIMTAHMSI, Pa3sBUTHMS U COLMAIM3ALIUU
OOyyYaIoIIMXCSl TPUHSITHIE MPOTPAMMON IO XMMUM TOAXOObl K OIpenesIeHUIO
comepsKaHMs M TIOCTPOEHMsS IIpeaMeTa IIpeayCcMaTpuBaioT (HOpPMUPOBaAHME
YHUBEPCAJbHBIX YUeOHBbIX HENCTBUIA, MMEIOIIMX 0a30Boe 3HaueHue mOJIsl
pPas/IMYHBIX BUJOB JeSIT€JIbHOCTU: pellleHus IpoOJieM, IOMCKa, aHaausa U
06paboTKM MHPOPMAaIMK, HEOOXOAVMBIX IJISI IPMOOPETEeHMS OIbITa IIPAKTUUYECKOM
M JMCCJIeNOBATE/IbCKOM MeATebHOCTY, 3aHMMAIOIllell Ba)KHOe MECTO B IO3HaHUM
XUMUN.

B mnpakTuke mnpenomaBaHMs XMMMM KaK Ha YpOBHE OCHOBHOTO OOIIEro
0o6pas3oBaHMsl, TaK ¥ Ha YPOBHE CpPegHEero oOIIero oopa3oBaHysl, IIpy OIpee/IeHnn
comepsKaTe/IbHOM XapaKTePUCTUKM liejieli M3yueHus IIpeJMeTa HalpaB/IeHUEM
IePBOCTEIIEHHOM 3HAYMMOCTM TPAAVLIMOHHO IPU3HAETCS (OPMMPOBAHME OCHOB
XMMMUYECKOM HAayKM KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUIECKOM
IesITeJIbHOCTY 4ejIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOM KYJbTYpbl. C
METOOMYECKOM TOUKM 3pPEHMSI TAaKOM ITOAXOH K OIPemesIeHMIO IIeJIe M3yUYeHMUs
IpeJMeTa SIBJISIeTCSI BITIOJIHE OIpaBIgaHHbIM.



CorJylacHO [IaHHOM TOYKE 3peHMs IJIaBHBIMM LIEJISIMM WM3YUYEeHUS IIpeaMeTa
«XumMusi» Ha 6azoBoM ypoBHe (10 -11 KJ1.) IBJISIIOTCS:

e (QopmupoBaHME CHUCTEMBI XUMMUUYECKMX 3HAHMMA KaK  BasKHEMIIIEN
COCTaBJISIIOIIEN €CTeCTBEHHO-HAYYHOM KapTUHBI MMpa, B OCHOBE KOTOPOIA
JIeSKaT KJIIoUeBble MOHSATHS, QYHIaMeHTaJIbHble 3aKOHbI M TEOPUU XUMMUM,
OCBOEHME SI3bIKa HAyKM, YCBOEHME U IIOHMMAaHMEe CYIITHOCTY HOCTYITHBIX
0000IIIeHN A MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHME C MCTOpUEN
UX Pa3sBUTHS M CTAHOBJIEHNS;

e (GopMMUpOBaHME U Pa3BUTHE MPEACTABIEHMI O HAYUYHBIX METOaX ITO3HAHMS
BEIIEeCTB M XUMMUYECKMX peaklyid, HeOOXOOUMBIX [JisI MPUOOpeTeHus
YMEHMIA OPMEHTUPOBATbCSI B MMpEe BeIeCTB M XUMMUUYECKUX SIBJICHUI,
MMEIOIINX MECTO B IIPUPOJIE, B MPAKTUUECKON U ITOBCETHEBHOM SKU3HM;

e Pa3BUTHE YMEHUI U CITOCOOOB AesSITeIbHOCTM, CBSI3aHHBIX C HAOIIOIeHEeM U
OOBSICHEHMEM  XMMMUYECKOIO OSKCIIepMMEHTa, COOJIIOJeHreM  IpaBUI
6e301acHOro oOpaIleHns C BelleCTBaAMM.

Hapsgy ¢ atuMm, comepskaTebHasi XapaKTePUCTUKA LeJieil U 3aau U3YUeHMs
IpeaMeTa B IIporpaMme I10 XMMMUM YTOUHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMM NPUOPUTETAMM B CUCTEMe cpemHero obiiero obpasoBanus. CerogHs B
MpernojaBaHuy XUMUM B  OOJbIIEN CTEeNeHM OTHAETCS  IpeAIiouTeHMe
MPAaKTUYECKOM KOMIIOHEHTE COAepsKaHus OOyUYeHMs, OPMEHTHMPOBAHHOM Ha
TOJITOTOBKY BBIMYCKHMKA OOIe06pa3oBaTeIbHOM OpraHm3alyy, BIAAEIOIIero He
HaboOpoM 3HaHUM, a (YHKIMOHAJILHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMM U
YMEHMSIMM aKTMBHOTO IOJIYUYEHMSI 3HAHUIM U IMPUMEHEHUS] UX B PeajlbHOM SKU3HU
IJIST pellieHnsT MMPaKTUUeCKMUX 3a7ay.

B cBSI3M Cc 3TMM TIpM U3yUYeHUM TMpeamMeTa «XMUMUS» TOMMHUPYIOIee
3HaUeHMe IPMOoOpeTaroT Takue LeIu U 3aaun, Kak:

aganTauysi 00yJalIIMXcs K YCJIOBUSIM OMHAMMUYHO Pa3sBMBAIOIIErOCS MMUPA,
dbopmupoBaHue  MHTEJIEKTYaJIbHO  PasBUTOM  JIMYHOCTM, TOTOBOM K
CcaMo00Opa30oBaHNIO, COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY IPUHSITUIO T'PAMOTHBIX
pelleHMiI B KOHKPETHBIX JKM3HEHHBbIX CUTYaALMSIX, CBSI3aHHBIX C BEIIeCTBAMU U UX
MIpUYMeHEeHNeM;

dbopmupoBanue 'y OOy4YalOIMXCS  K/IIOUEBBIX HABBIKOB  (KJIIOUEBBIX
KOMITETEHIIMIA), MMEIOIINX YHMBEPCAJbHOE 3HAUYeHMe ISl Pas3IMYHbIX BUIOB
IesTeJIbHOCTH: pellleHus MmpobJieM, MOMCKA, aHaIM3a U 00paboTKu MHpopManmnu,
HEeOOXOOMMBIX [JII TNPUOOPEeTeHMs OIbITa OesITeJIbHOCTM, KOTOpas 3aHuMMaeT
Ba)XHOE MECTO B IIO3HAHMM XUMMUM, a TakKKe [JII OLEHKM C TIO3ULINNI
9KOJIOTMYECKOM O€e30IMaCHOCTM XapaKTepa BJMSIHUS BEIIECTB M XUMUYECKUX
MIPOLIECCOB Ha OPraHM3M YeJIOBeKa U MPUPOLAHYIO CPEemIy;



pasBUTHME IMO3HABATEbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPYECKUX
CITOCOBGHOCTEN 0OYUYAIOIINXCSI: CIIOCOOHOCTY CaAMOCTOSITe/IbHO ITPMOOpeTaTh HOBbIE
3HAHMS 10 XMMUU B COOTBETCTBUM C SKM3HEHHBIMM TOTPEOHOCTSIMU, UCIIOJIb30BATh
coBpeMeHHble MH(MOPMAaIMOHHbIE TEXHOJOTUM AJIS1 TIOMCKA M aHaau3a y4eOHOM U
HayYHO-TIOMYJISIPHOM MHMOPMaLMY XMMUIECKOT'O COAepsKaHus;

dbopMupoBaHue 1 pa3BUTHE Yy OOYUAIOIINXCS aCCOLMATUBHOTO U JIOTMUYECKOTO
MBbIIIJIEHNSI, Ha0JII0AaTeTbHOCTY, COOPAaHHOCTM, aKKYPAaTHOCTH, KOTOpPble 0COOEHHO
HEeOOXOIMMbI, B YaCTHOCTM, IPU IUIAHMPOBAHUM U IIPOBEAEHUM XUMUUECKOTO
9KCIIepPUMEHTa;

BOCIIUTaHME Y OOYYAIOIIMXCS YOEXKIEHHOCTM B  TI'yMaHUCTUUYECKOM
HaMpaBJeHHOCTY XUMMM, €€ BaKHOM POJIM B pelIeHuM IJI0OaJbHBIX IPo6seM
PaIMOHAILHOTO MPUPOAOIIOJIb30BaHMSI, TIOTIOJIHEHNUSI SHEPTEeTUUECKUX PECYPCOB U
COXpaHEHMSI TPUPOJHOTO PABHOBECHSI, OCO3HAHMS HEOOXOAVMOCTM OepeskHOro
OTHOIIIEHUSI K TPUPOJLE M CBOEMY 3IOPOBbIO, a TaKXKe IMPUOOPETEHMs OIIbITa
MICIIOJIb30BAHMSI TIOJIYUEHHbIX 3HAHMI [JIS TIPUHSTUSL TPAMOTHBIX peIleHuii B
CUTYAIIUSIX, CBSI3aHHBIX C XMMUUYECKUMU SIBJIEHUSIMUA.

B yuebGHOM IUTaHe cpegHero ooOIero oOpasoBaHMSI MpeaMeT « XUMUSI»
6a30BOr0 YPOBHSI BXOJOUT B COCTaB MpeIMeTHON objactu «EcTecTBeHHO-Hay4HbIe
MIpeaMETBI».

O6i11ee Y0 YaCcoOB, OTBEIEHHBIX JIJISI U3yUEHMs XMMMUM, Ha 6a30BOM ypPOBHE
cpemHero ob6iiero obpasoBanus, coctasysieT 68 vacoB: B 10 kimacce — 34 yaca (1
yac B Hefesto), B 11 knacce — 34 yaca (1 yac B Hepesto).

COJIJEP>XAHUE OBYUEHUS

10 KJITACC
OPI'AHUYECKAS XUMUS

Teopernueckme 0CHOBbI OPraHMYECKOM XYMMUM

[IpenmeTr opraHmMYecKoOy XUMUM: €€ BOSHMKHOBEHME, Pa3BUTHE M 3HAUEHME B
MOJTlyYeHUM HOBBIX BelleCTB M MaTepuasioB. Teopust CTpPOEHMUSI OpPTraHUMYECKUX
coenuHenuyt A. M. BytiiepoBa, e€é ocHOBHbIe ToI0KeHUs1. CTPYKTYypHbIe (OPMYJIbI
opraHMyeckuMx BellecTB. ['omosiorusi, wusomepusi. XuUMuueckasi CBSI3b B
OpraHMUYecKMX COeIMHEHUSIX — OJMHapHbIe U KpaTHbIe CBSI3M.

[IpencraBnenue o kjaaccudukaluyuy opraHndeckux BelllecTB. HomeHkatypa
OpPraHMYeCcKMX COeOVHeHuM (CUCTeMATMUEeCKasl) M TPMBMAJIbHbIE Ha3BaHMS
BaKHEMIIINX MTPeACTaBUTeNIeN KJIaCCOB OPraHMUYeCKUX BeIleCTB.

OKCIlepMMeHTa/IbHble METOAbl M3y4YeHMs] BeIleCTB U WUX IpeBpallleHUn:
O3HAKOMJIEHME C OOpasllaMy OpraHMYEeCKMX BEIIeCTB M MaTrepuajaMy Ha UX
OCHOBe, MOJe/JMpOBaHMe MOJIeKYJI OpraHMYeCcKuX BeIllecTB, HaOJIogeHue u



OIJICaHMe IEMOHCTPAIMIOHHBIX OITBITOB IO IIPEBPAILIEHNIO OPTaHUMYECKMX BEILECTB
IIpy HarpeBaHuu (IUIaBjieHre, OOYTIIMBaHNE U TOPEHME).

YriaeBogopoabl

AJNKaHbI: COCTaB M CTpOeHMe, TOMOJIOTMYECKU psii. MeTtaH U 3TaH -
MpOCTeNIlNEe TIPeCTaBUTENM aJIKaHOB: (M3MUecKue U XUMHUYeCKue CBOMCTBA
(peakuuyu 3amellleHUs] M TOpeHMs), HaxXOKIeHue B IpuUpoAe, TMOJyuyeHue u
MIpYMEHEHNE.

AJIKeHbI: COCTaB U CTpPOeHMe, TOMOJIOTUYECKUM psifl. DTUJIEH U MPONUIeH —
MpOCTeNIle TIPeICTaBUTENM aJIKeHOB: (uU3MUecKue U XUMHUYeCcKue CBOMCTBA
(peakimMy TUAPUPOBAHMS, TaJOTE€HMPOBAHMSI, TUApATALUMM, OKUCJIEHUS U
MOJIMMepU3aIym), oayvYeHne 1 MpuMeHeHue.

Anxkanuensl: O6yrtagueH-1,3 um metundyrtagueH-1,3: cTpoeHue, BasKHEMILNE
XMMMUUeCKMe cBoicTBa (peakiyus mnosmMmepusaiinn). I[losyueHne CUHTETUUECKOTO
KayuyyKa " pe3UHbI.

AJIKMHBI: COCTaB ¥ OCOOEHHOCTM CTPOEHMSI, TOMOJIOTMYECKUI psifl. ALleTuIeH
— MPOCTENIINIA IPEeNCTaBUTEIb aJKMHOB: COCTaB, CTpoeHue, GuU3NJecKue u
XMMMWYECKNEe CBOMCTBA (peakiuy IMAPUPOBAHMS, TaJOTeHMPOBAHMSI, TUAPaATalINMA,
ropeHust), roJiyueHue u mpuMeHeHue.

Apenbl. beH3os: cocTtaB, cTpoeHMe, GU3MUECKMe U XUMUYECKME CBOMCTBA
(peakuyy raJIOTeHMPOBAHMS M HUTPOBAHMS), TIOTyUYeHMe U TpuMeHeHue. Tonyon:
cocmas, cmpoeHue, (usuueckue U  Xumuueckue  ceolicmea  (peaxkyuu
2a/102€HUPOBAHUS U HUMPOBAHUS), NnojayueHue U npumeHeHue. TOKCUUYHOCTD
apeHOB. ['eHeTuyeckas CBsI3b MEXAY VIJIEBOIOPOIAMM, IIpMHALJIEKAIIMMU K
Pa3IMYHBIM KJIaCCaM.

[IpupomHble MCTOUHMKM YTJIEBOZOPOAOB. IIpupomHbIii ra3 M IOMyTHBIE
HedTsaHble rasbl. HedTh 1 eé mpoucxoxkgenne. CriocoObl mepepaboTku HedTH:
TeperoHka, KPeKMHT (TepMUUECKUM, KaTaauTudeckuii), mmposms. IIpomyKTbl
repepaboTkM HepTH, UX IMPUMEHEHME B IIPOMBIIUIEHHOCTM U B ObITY. KamMeHHbIN
YT'OJTb ¥ TIPOAYKTHI €ro IepepaboTKM.

OKCIlepMMEHTA/IbHbIE METOAbl M3y4YeHMS] BeIIeCTB UM UX IpeBpallleHNi:
O3HaKOMJIEHMe C oOpaslaMyu IUIaCTMAacC, Kay4yKOB ¥ Ppe3MHbI, KOJIIEKIIUU
«Hedbts» u  «VYroab», MomeauMpoBaHME  MOJIEKYJ  YIJIEBOJOPOIOB U
rajIoreHONPOU3BOIHbBIX, ITPOBEIEHNE MPAKTUUECKON pabOThI: MOJyUeHMe STUIIEHA
" U3yYeHMEe ero CBOMCTB.

PacuérHble 3amaumn.

BblunicjieHMsT 1O YypaBHEHMIO XMMMWYECKOM peakiuu (Maccbl, 0OBEMA,
KOJIMYECTBA MCXOJHOI'O BeIleCTBAa WIM MPOMYKTa peaklyi IO M3BECTHBIM Macce,
00BEMY, KOJIMIECTBY OAHOI'O M3 MICXOIHBIX BEIIECTB M/ IIPOSYKTOB PEaKIIN).

Kucnopoacoaepkaiiye opraHuuYecKue cCoeaMHeHMs




[IpenenbHble OOHOATOMHbIE COUPTBI. MeTaHON M 3TAaHON: CTpPOEHMe,
busudeckne ¥ XUMMUUECKME CBOMCTBA (peakiuy C aKTMBHBIMM MeTasljlaMu,
rajoreHOBOAOpPOlaMI, TOpeHMe), TMpumMeHeHMe. BomgopomHble CBSI3M MEXIY
MoJieKyjiaMu COMpToB. [leiicTBMe MeTaHOJIa M 9TaHOJIa Ha OpraHKU3M 4yeJioBeKa.

MHoroatoMHbie  CHOUPTbL. ODTUJEHIJMKOJb UM  TJIMLEPUH: CTpOEeHMe,
busudeckne u XMMMYECKME CBOMCTBA (B3aMMOJENCTBME CO IIE€JOYHBIMU
MeTaJjulaMM, KaueCTBEHHasl peaklysi Ha MHOTroaTOMHble CHuMpThb). llelicTBMe Ha
opranusm uejoBeka. [IpumeHeHMe rmieprHa U STUTEHTJIUKOJIS.

@eHOJI: CTpOeHMe MOJIeKyJbl, (u3nMyeckMe U XMUMUUYECKMe CBOMCTBA.
TokcuuHocTh deHona. [IpumeHenne denosna.

Anppgernapl U KemoHwul. Dopmanbaerup, ameTajJbAeruii: CTpOeHue,
busndeckne u XMMUYeCKue CBOMCTBA (peakiMy OKUCIEHUSI ¥ BOCCTAHOBJIEHMS,
KayeCTBeHHbIe peakliyn), oiyueHue U puMeHeHue.

OnHOOCHOBHBIE TIpefieJibHble KapOOHOBble KUCJIOTbl. MypaBbMHas U
YKCyCHasl KUCJIOTBI: CTpoeHue, (pusndeckme M XUMMUUECKME CBOMCTBA (CBOMCTBA,
ob1IMe IJ1s Kjacca KUC/IOT, peakuusl saTepudukanmum), moaydyeHne u mpuMeHeHue.
CreapuHOBasi ¥ OJIEMHOBAST KUCJIOTHI KaK IPEICTaBUTEIM BBICIINX KapOOHOBBIX
KUCJIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KMUCJIOT, X MOIOIIlee JeliCTBIeE.

CioskHble 3¢pupbl KaK MPOM3BOJHbIE KapOOHOBBIX KUCJIOT. ['mmposms
cJIosKkHBIX 3¢upoB. XKupel. ['naponns sxupos. IIpumeHenne sxupoB. buosormnueckas
POJIb SKUPOB.

YrneBombl: cocTaB, Kjaaccudukauuss — yriaeBomoB  (MOHO-, 1OU- U
noJyiMcaxapuibl). ['JIroK03a — MpOCTeNIIMA MOHOCAaxXapul: OCOOEHHOCTU CTPOEHMSI
MOJIEKYJIbl, (u3nyeckue ¥ XUMMUUECKME CBOMCTBA (B3aMMOJENCTBUE C
rugporcuaom menu(Il), okuciaeHne ammmadHbIM pacTBopom okcuma cepeopa(l),
BOCCTAHOBJIEHME, OpO’kKeHMe TIJIIOKO3bl), HaxOXKIeHue B Mpupoje, IpuMeHeHNe,
6mosiornueckast posib. @otocuHTes. @pyKTO3a Kak M30Mep TJIFOKO3bI.

Kpaxman u 1esuttos03a Kak npupojHbie mnojiumepbl. CTpoeHMe Kpaxmasia U
1eJUTioIo3bl.  Dusnyeckue ¥ XUMMMUUECKME CBOMCTBAa Kpaxmasia (TUIpPOJINU3,
KaueCTBEeHHasl peaklysi C MOA0OM).

OKCIlepMMEHTA/IbHbIE METOAbI M3yUYeHMs] BeIeCTB UM WX IIpeBpalleHuii:
MpoBefieHMe, HaOJIIOAeHe U OMMCaHMe IEeMOHCTPAIMOHHBIX OIIBITOB: TOpeHMe
CIIUPTOB, KaueCTBeHHbIe peakiyy OJHOATOMHBIX CIUPTOB (OKMUCJEHMe 3TaHOJIa
okcuaom wmenu(Il)), MHOroaTroMHbIX CHMPTOB (B3aMMOJEUCTBUE TJMIEPUHA C
runporcugom meau(ll)), anpaernmoB (OKMCIeHME aMMUAaYHbIM PaCTBOPOM OKCHUAA
cepebpa(l) un rugporcumom wmeau(Il), B3auMmopeicTBMe Kpaxmajaa C MOIOM),
MpoBeieH1e MPaKTUUYeCKOM paboThI: CBOMCTBA PaCTBOpPA YKCYCHOM KUCJIOTHI.

Pacuéernbie 3agaumn.



BblunciieHMss 1O ypaBHEHMIO XMMMYECKOM peakiuu (Maccbl, 0OBEMA,
KOJINYEeCTBA MCXOOHOI'O BeIeCTBa WIM MPOAYKTa peakiuy MO M3BEeCTHbIM Macce,
006BEMY, KOJIMUECTBY OTHOTO U3 UCXOIHbBIX BEIIECTB WM ITPOAYKTOB peaKiyn).

A3soTcoepsKailiyie opraHudeckye coeguHeHus.

AMMHOKIUCJIOTBI Kak aM@oTepHble opraHudyeckue coefyHeHus. Ousmueckue
M XMMUUYECKMe CBOVCTBA aMMHOKMUCJIOT (Ha IMpumepe riauimHa). bronornmdeckoe
3HaueHMe aMMHOKMCIIOT. [TenTubl.

benky Kak mNpupoAHbIe BbICOKOMOJIEKYJISIDHbIE coeauHeHusl. IlepBuuHas,
BTOpMYHAsI M TpPeTUYHas CTPYKTypa OesikoB. XMMMUeCKkue CBOMCTBA O€JIKOB:
TUAPOJIN3, feHaTypalysl, KaueCTBeHHbIE peaklyy Ha OeJiK.

OKCIlepMMEeHTa/IbHbIE METOAbI M3y4YeHMs] BeIeCTB M UX IpeBpallleHui:
HabJIIoieHe 1 OICaHMe JTeMOHCTPAlMOHHBIX OIbITOB: MeHaTypalus 6e/IKOB Ipu
HarpeBaHMM, IIBETHbIe peakluy OeJKOB.

BbIicOKOMOJIEKY/ISIDHBIE COeAMHEHNS

OcCHOBHbIE TIOHSTUSI XUMMUM BbICOKOMOJIEKYJISIPHBIX COeIMHEHMII: MOHOMED,
MOJIMMeEp, CTPYKTYpPHOE 3BEHO, CTeleHb MOJMMepu3aly, CPeqHsISl MOJIEKYISIpHasT
macca. OCHOBHbIe MeETOAbI CHMHTE3a BbICOKOMOJIEKYJIIPHBIX COEIVHEHUI -
MOJIMMepU3alysl 1 MOJIMKOHIeHC Calus.

OKCIlepMMeHTa/IbHble METOAbl M3y4yeHMsl BeleCcTB UM UX IpeBpallieHuil:
O3HaKOMJIeHMEe C 0OpasiiamMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4IyKOB.

MesknipegMeTHbIE CBSI3M.

Peanu3zaiiys MexXnpeAMeTHBIX CBSI3eM MPU U3yYeHUM OpPTaHMYeCKOM XUMUK B
10 xymacce ocCylIecTB/SIETCS uepe3 MCIOJb30BaHME KaK OOIIMX eCTeCTBEHHO-
HaYYHbBIX TIOHSITUIA, TaK M TIOHSITUM, SBJISIOIIMXCS CUCTEMHBIMU IJISI OTIE/IbHBIX
MpeIMETOB €CTEeCTBEHHO-HAYYHOI'O IMKJIA.

O6i1Me ecTeCTBEHHO-HayuUHble TTOHSTHS: SIBJieHNe, HayuHbl QakKT, r’MIoTesa,
3aKOH, Teopus, aHaJn3, CUMHTe3, KjaccuduKalus, MepuoauUHOCThb, HabJtoeHe,
M3MepeHne, SKCIIepMMeHT, MO e/IMpOBaHMe.

®usmka: MaTepus, SHeprus, macca, aToM, D3JIeKTPOH, MOJIeKyJa,
SHEpPreTUUEeCKU1 YpPOBEHb, BEIECTBO, TeJ0, OOBEM, arperaTHoe COCTOSIHME
BelllecTBa, GusMuecKme BeJMUMHbI ¥ eIUHUIIbI UX U3MepeHNs.

buosorns: knetrka, opraHmsM, 6mocdepa, oOMeH BelIeCTB B OpraHu3Me,
dborocuHTE3, OMOJOTMYECKM aKTUMBHbIE BelllecTBa (OeIKM, YIJIEBOIbI, >KUPHI,
dbepMeHTbI).

['eorpadus: MmuHepasbl, TOpHbIE TOPOAbI, MOJIe3HbIe MCKOTIaeMble, TOILJIMBO,
pecypchl.



TexHnonorus: nuiieBbie IIPOAYKTbI, OCHOBbLI pallMOHA/JIbHOTO IIMTaHWM,
MoOwIme cpeacrBa, JIEKAaPpCTBEHHbBIE 1 KOCMETMUYECKME IIpeIiapaTrbl, MaTepHraJibl 13
MCKYCCTBEHHBIX M CMHTETUYECKNX BOJIOKOH.

11 KJITACC
OBLIAS 1 HEOPTAHUYECKAS XUMUSA

TeopeTuueckme 0CHOBbI XMMUU

XumMmueckuin sjieMeHT. AToM. Slapo aroma, WM3OTOIbI. OJEeKTPOHHAas
000104Ka. DHepreTnuveckme ypoBHU, MOAYpPOBHU. ATOMHbIE opouTanu, s-, p-, d-
sneMeHTbl. OCOOEHHOCTM paclpeqie/ieHus] 2JIEKTPOHOB MO0 OpOUTAJIIM B aTomax
97IEMEHTOB IePBbIX YEThIPEX MEPUOAOB. DJIEKTPOHHAsI KOHUTypaliusi aTOMOB.

ITepuogyueckuit 3akoH u Ilepuoanueckasi cucTeMa XMMUUECKUX DJIEMEHTOB
. Y. MengeneeBa. CBsI3b nepuoanyeckoro 3akoHa u IlepuomuuecKkoil cucCTeMbl
xummueckux 3jemeHToB [I. Y. MeHpeieeBa C COBpEMEHHOM TeOpUEN CTPOEHMS
aTOMOB. 3aKOHOMEPHOCTM WM3MEHEHMS CBOMCTB XUMMWUYECKUX D3JIEMEHTOB WU
o6pasyeMbIX MMM TIPOCTBIX M CJIOKHBIX BEIIECTB II0 IPyIIIaM ¥ MepUOIaM.
3HaueHMe NepuoOaNIeCcKOro 3aKOHa B Pa3sBUTUM HAYKH.

CTtpoeHue BemlecTBa. XMMMUYECKass CBSI3b. Buabl XMMWUYECKON CBSI3U
(KoBajieHTHasl HeIOJISIpHasi U TIOJISIpHAsl, MOHHAs, MeTa/uinueckas). MexaHU3Mbl
00pa3oBaHMsI KOBJIEHTHOM XMMMUECKOM CBsI3M (OOMEHHBbIM U JTOHOPHO-
akIenTopHbiii). BomopomHas cBs3b. BajeHTHOCTb. ODJIEKTPOOTPUIIATEBHOCTb.
Crernenb okucyieHus. IOHbI: KATUMOHBI ¥ aHMOHBI.

BemiectBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO  CTpOeHMs.  3aKOH
TOCTOSTHCTBA COCTaBa BelllecTBa. THUIThI KPUCTAIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOJICTBA BEILIECTB OT TUIIA KPUCTAINIECKONM PELIETKM.

[TousiTMe o mucmepcHBIX cucteMax. VICTMHHBIE M KOJUIOMAHBIE PaCTBOPLI.
MaccoBas [10Jis BellleCTBa B pacTBOpe.

Knaccudukanms HEOpraHnYeCcKmx COeIVIHEHUN. Homenknarypa
HEOpraHMUeCKuX BeIllecTB. ['eHeTnueckass CBSI3b HEOPraHMUECKUX BeIEeCTB,
MIPUHAIJIEKAIINX K Pa3IMUHbIM KJIaCCaM.

Xumnueckas  peakuus. Kiaccupukanmsgs  XMMMYECKMX — peaklyid B
HEOPraHMUYEeCKOM M OPraHMYecKoM XMMMM. 3aKOH COXPaHEHMsS MacChl BEIeCTB,
3aKOH COXPaHEHMS U ITPEBPAIEHNS] SHEPTUM TP XMMUUECKMUX peaKIsIX.

CKOpOCTb peakiui, eé 3aBUCUMOCTb OT pa3jnyHbIXx (pakTopoB. Ob6paTuMbIie
peakuuu. Xummuueckoe paBHOBecue. DakTopbl, BIMSIOIIME HA COCTOSIHUE
xummdeckoro paBHoBecust. [Tpunumn Jle llarenbe.

AnekTpoyuTrdeckas auccounanusi. CuyibHbIe U cj1abbie 3eKTpoanThl. Cpema
BOJIHBIX PACTBOPOB BEILIECTB: KNCJ/Iasl, HEUTpasIbHasI, IIeJI0YHasl.



OKUCINTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIVIN.

OKCIIepMMEHTa/IbHbIE METOIbl M3yUYeHMSI BEIeCTB M MX IPEeBpalleHUIN:
nemoHcTpauust Tabyun, «Ilepmogmueckast cucremMa Xummudeckux snemenTtos [I. .
MeHpeneeBa», uU3ydeHne Mopesel KPUCTA/UIMUECKUX PEeIIETOK, HabJofeHue u
oIycaHue TeMOHCTPALIMOHHbBIX U JJaOOpPaTOPHbBIX OMbITOB (pasjioykeHue MepoKcuaa
BOJOpPOIA B MPUCYTCTBUM KaTaJaM3aTopa, olpeeseHne cpelbl paCTBOPOB BEIEeCTB
C TIOMOIIBIO YHUBEPCAJIbHOIO WMHAMKATOpA, peakiuy MOHHOIO OOMeHa),
MpoBeieHNe MPaKTUUECKON paboThl « BiausHme pasanuHbiX (paKTOPOB Ha CKOPOCTh
XMMMUUECKON peaKiInm».

PacuéTtHble 3amaun.

Pacuétel 1O YypaBHEHMSIM XUMMUUYECKMX peaklyuid, B TOM UMCJIE
TepMOXMMUYECKME PACU€Thbl, PACUEThl C MCIIOJb30BaHMEM IIOHSTUS «MacCOBasi
IIOJISI BEllleCTBa».

Heopraumueckasi XuMusi

Hemeramnel. Ilonmoskenme Hemeta/utoB B I[lepmomuueckoir  cucreme
xuMmueckux syemeHToB [I. Y. MeHgeneeBa M OCOOEHHOCTM CTPOEHMSI aTOMOB.
®usnyeckre CBOICTBA HEMETAJIOB. AJIJIOTPONMS HEMETA/[JIOB (Ha Ipumepe
KHcJiopoza, cepbl, hocdopa u yrieposa).

XuMMJeckme CBOMCTBA Ba>KHEMIIMX HEMETAJIJIOB (rajloreHOB, Cepbl, a30Ta,
dochopa, yriaepoma M KpeMHMSI) UM MX  coemuHeHMiI  (OKCHIOB,
KMCJIOPOICOMIepsKAINX KMUCJIOT, BOJOPOSHBIX COeIVHEHNN).

[IpuMmeHeHMe BaXKHENIIINMX HEMETAJIJIOB U UX COeIVHEHMIA.

Mertannbl. [lonoskenne metauioB B Ilepmommueckon cucTeMe XMMMUUYECKUX
snemeHToB [I. . MenpneneeBa. OCOOGEHHOCTM CTPOEHMSI 3JIEKTPOHHBIX 000JIOUEK
aTroMoB MeTa/stoB. O01Me dusnyeckue cBoicTBa MeTaioB. CIuiaBbl MeTa/lIOB.
OJIEKTPOXUMMUYUECKUI PsIfT, HAITPSIKEHMI METaJJIOB.

XUMMYecKkme CBOMCTBA BaKHEMIINMX METa/UIOB (HATPUM, KaJnil, KaJIbIIWiA,
MAarHui, aJIIOMUHUM, IIMHK, XPOM, JKeJie30, MeJib) U UX COeIMHEHUIA.

O6I1me cIroco6bl MOyYeHus: MeTa/uioB. [IpuMeHeHne MeTasjioB B OBITY U
TeXHUKe.

OKCIIepMMeHTa/IbHbIe METOAbl M3yUYeHMs BeIeCTB U WUX IpeBpalleHUis:
MU3ydeHre KoJuieKuuy «MeTasabl U CIJIaBbl», 0OPa3lOB HEMETA/IJIOB, pellleHye
9KCIIEPUMMEHTA/IbHBIX 3aja4, HAO/IOmEeHMe M OIMCaHMe IEeMOHCTPAIMOHHBIX WU
J1Tab0OpaTOPHBIX OIBITOB (B3aMMOJIEIICTBME TUAPOKCHIA ITIOMWHMUS C pacTBOpPaAMM
KVCJIOT U I1[eJI0Yel, KaueCTBEeHHbIe peaKiy Ha KaTMOHbI MEeTaJIOB).

Pacuéernsbie 3agaumn.

PacuéTtbl Macchl BelecTBa MM 0O0bEMa ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIeCTBA, Macce WM OOBEMY OJHOTO M3 YUYACTBYIOIIMX B PEaKIMM BEIIECTB,



pacuéTbl Macchl (06bEMA, KOJIMYECTBA BeIeCTBA) IPOAYKTOB peakiiuy, eCau OHO
U3 BEIIECTB MMEET IIPUMECH.

XumMusa u ;KxusHb

Ponp xumum B obecrieueHMM 35KOJIOTMYECKOM, SHEPreTMUecKoM ¥ IMUILEBON
6e30macHOCTM, pa3BUTMM MenuiuMHbl. [loHATME O HayuHbIX MeTOAAax IMO3HAHMUS
BEIIECTB ¥ XMMUYECKUX PEaKIIVINA.

IIpencraBiennsi 00 OOIIMX HAYYHBIX MPUMHIMUIIAX TPOMBIIIIEHHOI'O
MOJTyYeHMST BasKHEMILINX BeIeCTB.

YesioBeK B Mupe BelIeCTB UM MaTepuasjioB: BaskKHEHINMEe CTPOUTEJIbHbIE
MaTepuasbl, KOHCTPYKIIMOHHbIe MaTepuasabl, Kpacku, CTeKJO, KepaMMuKa,
MaTepuasbl IS 3JIEKTPOHMKM, HAaHOMAaTepMaJibl, OPraHMYEeCKre ¥ MUHEepaIbHbIe
yIOOpeHmsI.

XuMus ¥ 300pOBbe UeJIOBEeKa: IIpaBuja MCIIOJb30BaHUS JIEKapPCTBEHHBIX
IperapaToB, MpaBuia 0€30IacHOro MCIOJIb30BaHMS MpernapaToB ObITOBOM XUMUM
B IIOBCEIHEBHOM >KM3HU.

MesknipeiMeTHbIE CBSI3M.

Peamusanyus  MeXXIIpeIMETHBIX  CBSI3€MI IMPU  M3YUYEHUM OOIIen U
HeopraHmueckou xmumuu B 11 Kjacce ocCyllecTB/ISIETCSI Uepe3 MCIOb30BaHMe KaK
OOIIMX eCTeCTBEHHO-HAy4YHbIX T[MOHSITUM, TaK W IIOHSATUM, SIBJISTFOLLIMXCSI
CUCTEMHBIMM [IJI51 OTIE/IbHBIX ITPEeIMETOB €CTeCTBEHHO-HAYYHOI'O IIMKJIA.

OO1me ecTecTBEHHO-HAyUHbIe TOHSATHMS: HAayuyHbI (paKT, I'MIIOTE3a, 3aKOH,
Teopus, aHaaM3, CUHTEe3, KjiaaccubuKauusi, IepUOIUYHOCTb, HaOJIIoJeHue,
9KCIIEPUMEHT, MOAEe/MPOBaHNe, U3MepeHNe, SIBJIEHNE.

dusuka: mMaTepusi, SHeprusi, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEMTPOH, MOH,
M30TOII, PaAMOaKTUBHOCTh, MOJIEKYJIA, SHEPTeTUYECKIUII YPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHME BEIeCTBa, (U3NYECKMe BEeJIMUYMHBI U eOUHULIBI UX
MU3MepeHNsl, CKOPOCTb.

buosornsi:  kjerka, opraHmsMm, 9SKocucTeMa, Owmocdepa, Makpo- u
MMKPO3JIEMEHTBI, BUTAMMUHBI, OOMEH BeIlleCTB B OpraHusMe.

['eorpadusi: MuHepasbl, FTOpHbIE TTOPOIbI, MOJIe3HbIE MCKOIIaeMble, TOIUIMBO,
pecypchl.

TexHOMOTNUSI: XMMMUUECKAs] MPOMBIIIEHHOCTb, METaJUTyPrusi, IIPOU3BOICTBO
CTPOUTE/IbHBIX MAaTepuayiOB, CeJIbCKOXO3SMCTBEHHOE ITPOM3BOACTBO, ITMIIEBas
MIPOMBIIJIEHHOCTb,  (bapMalieBTMUeCKas  IPOMBIIIJIEHHOCTb,  IPOM3BOJICTBO
KOCMETMUYECKMX TIIperapaToB, IMPOU3BOACTBO KOHCTPYKIUMOHHBIX MaTepuajoB,
3JIEKTPOHHASI ITPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOT M.



ITNTTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMEI 110 XUMWN
HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3VYJIbTATbI

®I'OC COO vycraHaBiauBaeT TpebOBaHMSI K pe3yjbTaTaM OCBOEHUS
0OyvYaloIMMMUCS MpPOrpaMM cpefHero oOiiero o6pasoBaHus (JIMUYHOCTHBIM,
MeTanpegMeTHbBIM M IpeAMeTHbIM). HayyHO-mMeTomuyeckoi OCHOBOM IJIs
pa3pabOTKM IJIAHMPYEMbBIX Pe3yJIbTaTOB OCBOEHMSI IIPOrpaMM CpeTHEro OOILEero
06pa3oBaHMs SIBJIIETCS CYMCTEMHO-IESITeIbHOCTHBIN ITOIXO]I.

B COOTBeTCTBMM C CHCTEMHO-AESITeJIbHOCTHBIM IIOAXOIOM B CTPYKType
JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHMSI mpeaMera «XMMUSI» Ha YPOBHE CpPEIHEro
06111ero 06pa3oBaHMs BbIJe/IEHbI CJIENYIOLINE COCTABIISIOIINE:

OCO3HaHMEe OOYYaIOIMMMCS POCCUICKOM TPasKIAHCKOW MIOEHTUUYHOCTU -
TOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOSITEJIbBHOCTY ¥ CAMOOIIPeIeJIeHUIO;

HaJIM4/ie MOTUBAIIMM K OOYYEeHUIO;

1IeJIeHAIIpaB/IeHHOEe Pa3sBUTHE BHYTPEHHUX YOEKIEeHMI JIMUHOCTY Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEN ¥ MCTOPMUUECKMX TPagULIMi 6a30BOIM HAYKU XUMUM;

TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOIIMXCSI PYKOBOACTBOBATHCSI B CBOEN
IesITeJIbHOCTY ILI€HHOCTHO-CMBICJIOBBIMM YCTaHOBKAaMM, MPUCYIIVIMM LI€JIOCTHOM
CUCTeMe XMMUYECKOro 06pa3oBaHus;

Ha/IMuye MPaBOCO3HAHMS SKOJOTHMUYECKOM KYJIbTYPbI ¥ CIIOCOOHOCTU CTaBUTh
LIeJIV I CTPOUTD SKM3HEHHBIE TJIaHbI.

JIMUHOCTHBIE pe3yJIbTaTbl OCBOEHMS IpeaMeTa «XUMMUS» ITOCTUTAIOTCS B
eIMHCTBEe YueOHOM ¥ BOCIMUTATEJbHOM [EeSITEeJIbHOCTMY B COOTBETCTBUM C
I'YMaHUCTUYECKMMM, COLMOKYJIbTYPHBIMMU, TYXOBHO-HPABCTBEHHBIMM II€HHOCTSIMMU
U UgeajaMy POCCUIMCKOIO TPaKIAHCKOTO OOIllecTBa, IMPUHSATBIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMM  TIOBeAEHMs, CIIOCOOCTBYIOIIMMM  IIpoOlieccaM
CaMOIIO3HAaHMSI, CaMOpPAa3BUTUSI ¥ HPABCTBEHHOIO CTAHOBJIEHUS JIMUYHOCTU
00y YaIOIINXCS.

JIMUHOCTHBIE pe3yJbTaTbl OCBOEHMS IIpeaMeTa «XMUMMUS» OTpaykaloT
chopMMPOBAHHOCTh OIbITA ITO3HABATEJIBHOM U IIPAKTUYECKOM eITeIbHOCTU
O0OYyYaIOIIMXCS 110 peaM3alyy IPUHSTHIX B OOIEeCTBE LIEHHOCTE, B TOM 4MCJie B
YaCTu:

1) rpa’kIaHCKOr0 BOCIIMTAHMS:

OCO3HaHMS 0OYYAIOIIMMMUCS CBOMX KOHCTUTYLMOHHBIX ITpaB M 0OSI3aHHOCTE,
yBayKeHMsI K 3aKOHY U IIPaBOIIOPSIIKY;

MPEICTaBJIeHNsI O COLMAJbHBIX HOpPMax M IIpaBWwiIaX MEXKJIMYHOCTHBIX
OTHOIILIEHU B KOJJIEKTUBE;



TOTOBHOCTM K COBMECTHOV TBOPYECKOV [MOEsITeJIbHOCTM IIPpU CO3OaHUU
YUYeOHBIX MPOEKTOB, peIleHNM YUEOHBIX M ITO3HABaTeJIbHbIX 3aJ1au, BbIITOJTHEHUN
XMMUYECKUX IKCITIEPUMEHTOB;

CITOCOOHOCTM TIOHMMATb ¥ IIPMHMMATh MOTMBBI, HaMepeHMUsl, JIOTUKY WU
apryMeHTbI APYTUX MIPU aHaJIM3e Pa3IMIHbIX BUIOB YUEeOHO IesITeIbHOCTY;

2) NaTPUOTUIECKOT0 BOCIIMTAHMSA:

IIEHHOCTHOTO OTHOIIEHUSI K WMCTOPMYECKOMY M HAy4YHOMY HaCIeOuio
OTeUeCTBEHHOI XVMUN;

yBa)KeHMsI K IIPOIeCCY TBOpPUYECTBA B OOJIACTM TEOpUMM U IPAKTUUECKOIO
MIPYMEHEHNUSI XVMMMUM, OCO3HAHMSI TOTO, UTO ITOCTVKEHMS HAyKM €CTh pPesysIbTaT
IOJIUTEbHbIX ~ HAOMIOAEHMIA, KPOIOT/AMBBIX  OSKCIIEPUMMEHTAIbHBIX  ITOVICKOB,
MTOCTOSTHHOT'O TPY/ia YUYEHBIX U MPAKTUKOB,;

MHTEpeca ¥ II03HABaTeJbHbIX MOTMBOB B IIOJIyYEHUM M IIOCJIEIYIOIIEM
aHayM3e MHQOpMaIMM O MepPeIoOBbIX JOCTMKEHUSIX COBPEMEHHOM OTeYeCTBEHHOM
XUMMUY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TOBEIeHNSI;

CITOCOOHOCTM OLIEHMBATh CUTYaLMM, CBSI3aHHbIE C XMMUUYECKUMM SIBJIEHUSIMUA,
M MPUHMMATh OCO3HAHHbIE PeIleHMs], OPUEHTUPYSICh Ha MOPaJbHO-HPaBCTBEHHbIE
HOPMBbI U IIEHHOCTH;

TOTOBHOCTM OIIEHMBAaTh CBOE IOBeJIeHMEe U ITOCTYIIKM CBOMX TOBapUILEN C
MO3UIIMII HPABCTBEHHBIX M IIPaBOBBIX HOPM M OCO3HAHME IOCTAEACTBUM ISTUX
MTOCTYIIKOB;

4) dopmupoBaHus KyJIbTYPbI 3J0POBbSI:

IMMOHMMAHMUS I[€HHOCTell 3J0pOBOro M 6e30macHOro oOpasa  >KU3HMU,
HEeOOXOAVMOCTY OTBETCTBEHHOTO OTHOIIEHMSI K COOCTBEHHOMY (PU3NMYecKoMy U
MICUXNYECKOMY 3[J0POBbIO;

co6omeHnsT MpaBw 06e30IacHOrO OOpallleHMsT C BelllecTBaMu B OBbITY,
MTOBCEHEBHOM KMU3HU U B TPYIOBOM AESITEIbHOCTH;

MOHMMAaHMUSI ILIEHHOCTM TIpaBMJI MHOMBUAYAJIBHOTO U  KOJIJIEKTMBHOTO
6e30IMacHOrO MOBEIEHNST B CUTYaLMSIX, YTPOSKAIOIINX 3IOPOBBIO U SKU3HU JIIOIEN;

OCO3HAaHMS TIOCJIENCTBUIM U HENMPUSITUSI BPEOHBbIX MPUBBIUEK (YHOTpeOseHNs
aJIKOT'0JisI, HAPKOTUKOB, KypeHusl);

5) TpymoBoro BociuTaHus:

KOMMYHMKATMBHOJM  KOMIIETEHTHOCTM B  YyueOHO-MCCIed0BaTebCKOM
nesiTeTbHOCTY, OOIIIeCTBEHHO TIOJIe3HOM, TBOpPYECKOM U  APYyTUX  BuUgax
IesaTeIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTHe B pelIeHuMM IPaKTUUEeCKUX 3a7ad
COIIMAJIbHOM HAITPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);



MHTEepeca K MPaKTUUYECKOMY M3YUYEeHMIO Ipodeccuii pasjiMIHOro poaa, B TOM
YlCJIe Ha OCHOBE IIPMMEHEHMSI ITPeIMETHBIX 3HAHUI 110 XUMUN;

YBasKeHMS K TPYIY, JIOASIM TPyIa U Pe3yJibTaTaM TPYIOBOM OesITe/TbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIOMBUIYAJIbHON TpPaeKTOPUM
obpasoBaHusi, Oynmyien mnpodeccuu U peannsaly COOCTBEHHbBIX >XM3HEHHbIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENM K XUMMUM, MHTEPECOB U
MTOTPEeOHOCTEN OOIIECTBA;

6) 3K0JIOTMYECKOT0 BOCIIUTAHUS:

9KOJIOTMUYECKM 11€JIeCOOOPa3HOr0 OTHOIIEHMSI K MpUpoae, KaK MCTOUYHUKY
CYILIeCTBOBAaHMS SKU3HU Ha 3emJie;

TTOHMMAHMUS TJI00aJbHOTO XapaKTepa 5KOJIOTUMYECKUX IIPOOJIEM, BIIMSHUS
SKOHOMMYECKMX ITPOLIECCOB Ha COCTOSIHME IIPUPOTHON M COLMAILHONM Cpeibl;

OCO3HAHMS HEOOXOOMMOCTM WCIOJb30BAHMUSI IOCTVDKEHMIT XUMUM  JIJIS
pelleHNs] BOIIPOCOB PalMOHAILHOTO IIPUPOAOIO0Ib30BaHNS;

aKTUBHOTO HENpUSTUS OENUCTBUM, MPUHOCIIIMX Bped OKPYKaIOIIEe
MIPUPOIHOM cpede, YMEHMSI IPOTHO3MPOBATh HEOJIarONpPUSITHBIE SKOJIOIMUYECKNe
MTOCJIECTBUS IPEOIIPUHMMAEMbIX AEMCTBUM U IPeAOTBPAIIaTh UX;

HaJIMYMS Pa3BUTOI'O SKOJIOIMUECKOI'O MbIILJIEHNSI, SKOJIOTMUYECKON KYJIbTYPbI,
OITbITa IesITeIbHOCTU 9KOJIOTMUECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI MMM B IO3HABAaTEJIbHOM, KOMMYHMKATUMBHOM M COLMAJIbHOM
MPaKTUKe, CIOCOOHOCTM ¥ YMEHMS aKTMBHO ITPOTUMBOCTOSITH  UIEOJIOTUM
xemodoouu;

7) IEeHHOCTY HaY4YHOTO MO3HAHMSA:

chOpMMPOBAHHOCTY MMPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKM U OOIIECTBEHHOM MPAKTUKM;

TMMIOHMMAaHUS crenu@uKM XMMUM KaK HayKM, OCO3HAaHMS €€ poiu B
dbopMMpoOBaHNM PAILMOHAJBHOTO HAYYHOT'O MBIIIJIEHNSI, CO3HAHUM I1IeJIOCTHOI'O
MpencTaBjeHnsI 00 OKPY’KaloIlleM MMpe KaK O eAMHCTBE IPUPOAbI M UejIoBeKa, B
MO3HAHMM TIPUPOAHBIX 3aKOHOMEPHOCTE U pelleHuu MpobJieM COXpaHEHMUS
MIPUPOJTHOTO PaBHOBECHS;

YOEKIEHHOCTM B O0COOOM 3HAUMMOCTM XMMMM [OJII  COBPEMEHHON
UMBWIN3ALMM: B €€ TYMaHMCTMUYECKOM HalpaBJeHHOCTM M BaKHOM POJIM B
CO3IaHMM HOBOM 6a3bl MaTepPMAIbHOM KYJIbTYPbI, pellieHUM TJI00aIbHbIX ITPOoOJIeM
YCTOMUYMBOTO Pa3BUTHMS UEJIOBEUECTBA — ChIPbEBOM, SHEPreTUYECKOM, IMUILEBON U
9KOJIOTMYECKONM 06e30MaCHOCTM, B Pa3sBUTUM MeOVLIVHBI, OOecIieueHuy YCJIOBUIA
YCHEIIHOTO TPyAa M SKOJOTMYECKM KOM@POPTHOM JKMU3HM KaKIOro UJIeHa
0O0l1IeCTBa;

€CTEeCTBEHHO-HAYyYHOM TIPAaMOTHOCTM: IIOHMMAHMUSI CYIIHOCTM METOIOB
MIO3HAHMSI, VICIIOJIb3YEMbBIX B €CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTM MCIOJIb30BaTh



IoJTyyaeMble 3HAHMS OJIS aHAIM3a M OObSICHEHMUS SIBJIEHMI OKPY3KAIOIIero Mupa u
MIPOUCXOISIIMX B HEM M3MEHEHMI, YMEHMSI 1eJ1aTh 0O0CHOBAHHBIE 3aK/IIOUEHMST Ha
OCHOBE HAyYHbIX (PAKTOB ¥ MMEIOIIMXCSI MOAHHBIX C IIeJbI0 IOJTyYEeHMS
IOCTOBEPHBIX BbIBOJIOB;

CITOCOOHOCTM CaMOCTOSITEJIbHO MCIIOJIb30BaTh XMMMUUYECKMEe 3HaHUs IJIsT
pelleHus IPo6jIeM B peaIbHbIX SKM3HEHHBIX CUTYaLUSIX;

MHTEepeca K IO3HAaHUIO U MCC/IeA0BaTeIbCKOM AeSITeIbHOCTH;

TOTOBHOCTM ¥  CIIOCOOHOCTM K HEIpephbIBHOMY OOpa3oBaHMUIO U
caMoOOpa3oBaHMIO, K AKTMBHOMY TIIOJYUYEHMIO HOBBIX 3HAHMI II0 XUMMUU B
COOTBETCTBUM C JKU3HEHHBIMU ITOTPEOHOCTSIMU;

MHTEepeca K OCOOEHHOCTSIM TpPyZa B PasIMuHbIX chepax MpodeCcCuOHaTbHOM
IesITeIbHOCTH.

METAIIPEIMETHBIE PE3VYJIbTATBI

MertanpeaMeTHble pe3yJbTaTbl OCBOEHMSI YUeOHOro IpemmMera «XMMusI» Ha
YPOBHE CpeIgHEero oo6IIero 06pa3oBaHus BKIIOYAIOT:

3HauUMMble  JJIS1 GOpMMPOBaHMSI  MMUPOBO33PEHMS 00YYarOIIMXCSI
MEXKIUCHUIIMHAPHBIE (MEXIIpeIMeTHbIe) OOIeHayYHbIe TOHSTHSI, OTpaskarolne
IIeJIOCTHOCTb HAy4yHOM KapTMHbBI MMpa U CIHelIUMUKYy MEeTOOOB ITO3HaHMS,
MCIIOJIb3YEMbBIX B €CTeCTBEHHbIX HayKaxX (MarTepusi, BeIleCTBO, SHEeprus, sSIBJeHNe,
MIPOIIeCC, CUCTeMA, HayUHbIM (aKT, IPMHLINII, IUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, MCCeIoBaHMe, HabII0IeHN e, U3MepeHe, SKCIIEPUMEHT U IPYTHeE);

YHUBepCaJibHble yueOHble NelCTBUS (IIO3HaBaTebHble, KOMMYHUKATUBHBIE,

peryJisiTUBHbIE), obecrneunBaolLye dbopmupoBaHue (OYHKIIMOHAIBHON
IPaMOTHOCTU M COLIMAIbHOM KOMITETEHIIMM O0YYaIOIIXCSI;
CITOCOOHOCTD 06yYJarommMXCcst MCII0JIb30BaTh OCBOEHHbIE

MEeXXAVCUUIIMHAPHbIE, MUPOBO33peHUYECKEe 3HAHUS M YHUBEPCAJbHbIE yUeOHbIE
IeMCTBYS B IO3HABATEIbHOM M COLIMA/IbHOM ITpaKTUKe.

MertarnpenmMeTHble pe3yabTaTbl OTPaA’KalOT OBJIAZIEHME YHUBEPCATbHBIMMU
y4eOHbIMM  IIO3HABATEJIbHbIMM, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
IeVICTBUSIMUA.

OsnageHne YHUBEPCATbHbIMU Y4eOHBbIMM NMO3HaBaTeIbHbIMM
IEeMCTBUSIMMN:

1) 6a3oBbIe JIOrMYecKue JeiCTBUS:

CaMOCTOSITeJTbHO  (OPMYJIMpPOBaTh M aKTyaJIM3upoBaTh  MHpobJiemy,
BCECTOPOHHE €€ pacCMaTpyuBaTh;

OIpenessiTh e OeSTeJbHOCTH, 3amaBasl IlapaMeTpbl M KPUTEPUM UX
IOCTVKEHMSI, COOTHOCUTD Pe3yJIbTaThl AeSITETbHOCTM C IIOCTABJIEHHBIMU LIEJISIMM;

MCIIOJIb30BAaTh IIPM OCBOEHMM 3HAHMI HPUEMBI JIOTMYECKOTO MBbIILIJIEHUS —
BBIJIEJISITh XapaKTepHbIe MPU3HAKM TMOHSTMII M YCTAHABIMBATb MX B3aMMOCBSI3b,



MICIIOJIb30BAaTh COOTBETCTBYIOIIVE ITOHITHS IJISI OOBSICHEHMST OTHE/IbHBIX (DaKTOB U
SIBJICHWIA,

BbIOMpPATh OCHOBAaHMS M KpUTEpUM MOjIs1 KiIacCUUKAIMM BEIIeCTB U
XUMMWYECKUX PeaKIyii;

YCTaHAB/IMBATh IPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXAY M3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUTb JIOTMYECKME paccykaeHusi (MHAYKTUBHbIE, OeOyKTUBHbIE, IO
aHaJIOTMM), BBISBJIATh 3aKOHOMEPHOCTM M IIPOTMBOpEUMS] B pacCMaTpPUBAEMbIX
SIBJIEHUSIX, (DOPMYJIMPOBATD BHIBOJIbI M 3aKJIIOUEHMS;

MIPYMEHSTh B IPOIECcce MO3HAHMS, VCIIOJIb3yeMble B XMMUM CUMBOJIMYECKIE
(3HaKOBbIE) MOJIE/IN, TTPEOOPA30BBIBATh MOIEIbHbIE MTPEICTABIEHNST — XUMUUECKUI
3HaK (CMMBOJI) 2JIeMeHTa, Xumuueckass ¢dopMysia, ypaBHEHME XUMUYECKON
peakiuy - IpU pellleHuyr Y4eOHbIX IT03HABaTeJbHBIX M IIPAKTUUECKMX 3a/ad,
MIPUMEHSITh Ha3BaHHbIE MOJEJIbHbIE IMPeICTaBIeHNS IJIs1 BbISIBJIEHNUSI XapaKTePHBIX
MIPU3HAKOB M3YYaeMbIX BEIIECTB ¥ XMMNUYECKUX PeaKIIii.

2) 6a30BbIe UCC/IEI0OBATEIbCKUE TeICTBUS:

BJIAIETh OCHOBAMM METOJOB HAyYHOI'O ITO3HAHMSI BEIECTB U XUMUUECKUX
peaxIIui;

dhopMyIMpOBaTh LIeJIM U 3aa4M MCCJIeIOBaHMsI, ICIIOJIb30BaTh ITIOCTAaBJIEHHbIE
M CaMOCTOSITeJIbHO CGhOpPMY/IMPOBAHHBIE BOIPOCHI B KaueCTBe MHCTPYMEHTA
TO3HAHMS ¥ OCHOBBI AJj1s1 (POPMMPOBAHMS TUIIOTE3bI 10 MMPOBEpPKE MPaBUILHOCTU
BbICKA3bIBAEMbBIX CY3KIIEHUIA;

BJIaJIETh HaBbIKAMM CaMOCTOSITEJIbHOTO IIAHMPOBAaHMUSI ¥  IIPOBEIEHMS
YUEHNYEeCKUX IKCIIEPUMMEHTOB, COBEPIIEHCTBOBATh YMeEHMsI HAOJIOIaTh 3a XOI0M
MpoIlecca, CaMOCTOSITeJIbHO ITPOTHO3MPOBATh €ro pes3ybTaT, (opmMymMpoBaTh
000011IeHNS ¥ BBIBOIbI OTHOCUTEJIbHO IOCTOBEPHOCTM PE3YJIbTaTOB MCC/IeIOBAHMS,
COCTaBJIITh OOOCHOBAHHBINM OTUET O MPOAEJIaHHON padoTe;

MpuoOpeTaTb OIBIT YUYEHMUECKOM MCCAeJOBATEeNIbCKOM ¥ ITPOEKTHOM
IesITeIbHOCTH, IIPOSIBJISITH CIIOCOOHOCTb M TOTOBHOCTh K CaMOCTOSITEJIbHOMY
TOJMICKY METOAOB pellleHus MPaKTUUeCKMX 3afad, IPUMEHEHUIO pPa3IMyYHbIX
METOIOB MO3HAHMSI.

3) padoTra ¢ mHpOpMaIIMen:

OPMEHTUPOBATBCS B PaA3JIMUYHBIX MCTOYHMKAX MHOOpMamyuu (HaAyIHO-
MIOIYJIIpHAsL  JIMTEpaTypa XMMMUUYECKOTO COAepsKaHMs, CIIpaBOYHbIe ITOCOOMS,
pecypcbl VIHTEpHeTa), aHAAM3MpPOBaTh MHGOPMALIMIO PAasIMUYHBIX BUAOB U (Gopm
MIpeICTaBJIEHMS], KPUTUIECKNA OLIEHMBATh eé IOCTOBEPHOCTD "
HEIIPOTUBOPEUMBOCTb;



dbopMyJMpoBaTh 3alIPpOChl U MPUMEHSITh pa3jMyHbie METObl IIPU TOMCKE U
oTtoope wmHAMOpPMALMM, HEOOXOAMMOM [JjIsI BBIIOJHEHMS Y4YeOHBbIX 3amau
oIpeneJIEHHOTO TUIIA;

npuoOpeTaTh OIBIT MCIIOJb30BaHUSI MHGPOPMAIMIOHHO-KOMMYHMUKATUBHbBIX
TEeXHOJIOTUM U Pa3/IMUHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITeJIbHO  BbIOMpaTh  ONTUMAaJbHYIO  ¢GOpMYy  Ipe[cTaB/IeHUs
mHbopmauum (cxemMbl, rpaduKu, IMarpamMmbl, TaGIULIbI, PUCYHKHU U IPyTHE);

MCIIONIb30BaTh HAy4YHbIM $I3bIK B KauecTBe CpeicTBa Ipu paboTe C
XMMUUEeCKOM WMHOOpMalyen: MNPUMEHSITb MeXIpeaMmeTHble (busuueckue u
MaTeMaTuJeckiue) 3HaKu ¥ CMMBOJIbI, DOpMYJIbl, aO6peBUaTypbl, HOMEHKJIATYPY;

MCIOJIb30BaTh ¥ IpeoOpa3oBbIBaTh 3HAKOBO-CMMBOJIMYECKME CpeAcTBa
HarJISIIHOCTH.

OBJj1ageHre YHUBEePCaJIbHbIMM KOMMYHMKATUBHBIMMY JIe/ACTBUSIMIMA:

3a7laBaTh BOIIPOCHI MO CYIIECTBY OOCYsKIaeMOi TeMbl B XO[e Auayiora U/uim
OUCKYCCUM, BbICKa3blBaTb  uaeu, (GOpMyJMpOBaTb CBOM  TIPEAJIOSKEHUS
OTHOCUTEJIbHO BBITIOJTHEHMSI MTPE/IJIOKEHHON 3a/1a4M;

BBICTYMAThb C IIpe3eHTalyelt pe3yJIbTaTOB IT03HABATEIbHOM IesITeIbHOCTH,
TOJTyUeHHbIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHMUKAMM ITPY BbINOJTHEHUN
XMMMUUYECKOTO 3KCIIEPUMMEHTa, MPaKTUYeCKOM pabOThl MO MCC/IETOBAHMIO CBOMCTB
M3y4aeMbIX BEIIeCTB, peanmsaly yueOHOro MmpoekTa U GopMyIMpOBaTh BbIBOMBI
10 pe3yJbTaTaM IPOBEIEHHBIX MCCIEAOBAHMUI ITYTEM COIJIACOBAHMS IO3MLIMI B
xome O0CYysKIeHMsI 1 OOMeHa MHEHUSIMMA.

OsBiaseHye YHUBEpPCATbHbIMU PEryJISITUBHBIMU J€/ICTBUSIMM:

CaMOCTOSITEJIbBHO TUIAHMPOBAaTh ¥ OCYIIECTBJIITh CBOIO II03HABAaTEJIbHYIO
IesITeJIbHOCThb, ONpedessis €€ LeJuM M 3a7auM, KOHTPOJMPOBAaTb M IO Mepe
HeOOXOIMMOCTM KOPPEKTMPOBATh IIpeNjaraemMblii aJrOpUTM JIEeMCTBUI IIpU
BBITIOJIHEHUM YUeOHBbIX U MCCAeqoBaTebCKMX 3ajlau, BbIOMpaTh HauboJiee
35 GeKTUBHBINM CHOCOO MX pelleHus C YUYETOM TOJyUeHUS] HOBbIX 3HAaHUM O
BEIIECTBAX ¥ XMMUUECKMUX PEeaKIIMIX;

OCYIIECTBJ/ISITh CAMOKOHTPOJIb CBOEM JesITeIbHOCTY Ha OCHOBE CaMOaHajM3a
" CaMOOIIE€HK.

INPEJIMETHBIE PE3VJIbTATbBI

10 KJIACC

[IpenmverHble pe3yabTaThl OCBOeHMSI Kypca «OpraHmdeckas XuUMUS»
OTpaykaloT:

chopMMPOBAHHOCTh  MPEAOCTABJEHMII O XUMMUYECKOM  COCTaBJISIIOIIEN
€CTeCTBEeHHO-HAyYHOM KapTUHBI MMpa, POJM XUMUM B TIO3HAHUU SIBJIEHUM



npuponbl, B GOpPMMPOBAHUM MBIIIJIEHUSI WM  KYJAbTYpbl JIMYHOCTU, €€
(GYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOAMMOM IJIs1 pellieHNs MPaKTUUYeCKuX 3a1au
M 3KOJIOTMUYECKM OOOCHOBAHHOT'O OTHOIIEHMSI K CBOEMY 3[IOPOBbIO M TPUPOITHOM
cpefe;

BJIaJieHNe  CUCTEMOM  XMMMUYECKMX  3HAHMM, KOTOopasi  BKJIIOYaerT:
OCHOBOIIOJIaraolle TOHSTUS (XMMMYECKUI 3JIeMeHT, aToOM, 3JIeKTPOHHas
060JI0UKa aToMa, MOJIeKyJia, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTb, XMMMUUECKasl
CBSI3b, CTPYKTYypHasi opmysa (pasBEpHyTass M COKpallléHHas), MOJIb, MOJISIpHAs
Macca, MOJISIPHbIM OOBEM, YTIJIEPOOHBIM CKeJeT, (QYHKUMOHAJbHAs TpYyMIa,
paguKaa, U30Mepys, U30Mepbl, TOMOJIOTMUYECKUM PSIT, TOMOJIOTH, YIJIEBOJOPOIbI,
KMCJIOPOZ M a30TcoaepskKallle COeIMHEHMs], MOHOMep, ITOJMMep, CTPYKTYpHOe
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COeIMHEHMSI); TEOPUM U 3aKOHBI (TEOPUS CTPOEHUS
oprannyeckux BelectB A. M. ByTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB);
3aKOHOMEPHOCTM, CUMBOJIMUECKUI SI3bIK XUMMM; MMUPOBO33PEHUECKMEe 3HaHMS,
Jiekalliyie B OCHOBe TIOHMMAaHMSI MPUYMHHOCTM M CUCTEMHOCTU XUMMUYECKUX
sIBJIeHUM, (aKToJIorMUecke CBeIeHMs O CBOVCTBAaX, COCTaBe, IIOYUYEHUU WU
6e30IMacHOM MCIOJ/Ib30BAaHMM BAsKHEMIIIMX OpPraHMYeCcKMX BeIeCcTB B ObITY U
MPaKTUYECKOM JIeSITeIbHOCTU UeJIOBEKA;

chopMMUPOBAHHOCTh YMEHMI BbISIBJISITH XapaKTepHble IPU3HAKM TIOHSTUI,
YCTaHaBJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIME TTOHSITUS TIPU
OIMMCAHUM COCTaBa, CTPOEHMS U MPEBPAIEHNI OPTaHUYECKUX COeIVHEHMIA;

copMMUPOBAHHOCTh YMEHMM WUCIIOJb30BaTh XUMUUYECKYIO CUMBOJIUKY IJISI
COCTaBJIEHMSI MOJIEKYJISIDHBIX ¥ CTPYKTYPHBIX (Pa3sBEPHYTOM, COKPAIIEHHOMN)
dbopmMys1 OpraHMYeCKMX BeIleCTB U YpaBHEHMM XUMUUYECKUX  pPeaKIui,
M3TOTABIMBATh MOMEIM MOJIEKYJT OpPTaHMUYECKMX BEIIECTB [JI MJUTIOCTPAIUU UX
XMMMWYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOEHMSI;

copMMPOBAHHOCTb YMEHMIA YCTAHABAMBATL MPUHAIJIEKHOCTh M3YYEHHbBIX
OpraHMyecKMx BeIeCcTB [0 MX COCTaBy M CTPOEHUIO K ONpeAeeHHOMY
KJIACCY/TpyIIe coeauMHeHuir (YyIJIeBOOOPOIbl, KUCIOPOI M a30TCOJepsKallye
coeaVHEeHMsI, BBICOKOMOJIEKYJISIDHbIE COeIWHEHMs), IaBaTb MM Ha3BaHMUS IO
cucrematudyecko HomeHkiarype (IUPAC), a Takke NpUMBOOUTH TpUBMAJIbHbBIE
Ha3BaHMS OTHAEJbHbIX OpraHMUeCKUX BelllecTB (ITUJIeH, MpPOIMuUJeH, aleTuJIeH,
STUJIEHTJIMKOJb, TJIMIEepUH, (peHos, dbopManbaerus, aleTalbIerui, MypaBbiHas
KMCJIOTa, YKCYCHAsI KUCJIOTa, OJIEMHOBAs KMCJIOTa, CTeapuHOBas KMCJIOTa, IJIF0K034a,
bpyKTO3a, KpaxmaJl, 11eJIJTI0/I03a, TJINIIVH);

chopMMPOBAHHOCTb YMEHMSI OIpeNeysiTb BUIbI XUMMWYECKON CBSI3UM B
OpraHMYecKMX CoeVHeHMUsIX (OOVHApHbIE U KpaTHbBIE);



chopMMPOBAHHOCTD YMEHMSI TPUMEHSTHb IIOJIOKEHMSI TEeOpUM CTPOEHMS
opranmueckux BellecTB A. M. byTyiiepoBa jis1 06bsiICHEHUST 3aBUCUMOCTM CBOMCTB
BEIIeCTB OT UX COCTaBa ¥ CTPOEHMSI; 3aKOH COXpPaHEeHMST MacChl BellleCTB;

chOpMMPOBAHHOCTb  YMEHMIA  XapaKTepu3oBaTb  COCTaB,  CTPOEHME,
busuveckne M XUMMUYECKME CBOVCTBA TUIIMYHBIX IIPEICTaBUTENIEN Pas3/IMUHBIX
KJIAaCCOB OpraHMuyecKkMx BellecTB (MeTaH, 3TaH, 3TUJIEH, IPOIMIEH, aleTuJIeH,
oyragnen-1,3, metunoyramueH-1,3, GeH30JI, METAHOJ, 3TaHOJI, 3TUJIEHIJIMKOJIb,
rMiepuH, (GeHoJI, alleTaJIbIerua, MypaBbMHAs M YKCYCHasl KUCJIOTBI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMMHOYKCYCHAasT KMCJIOTa), MJTIOCTPUPOBATH F€HETUUECKYIO
CBSI3b MEXAY HMUMM YpPaBHEHMSIMM COOTBETCTBYIOIIMX XMMMWYECKUX peakIuii C
MCIIOJIb30BAHMEM CTPYKTYPHBIX (DOPMYJI;

chopMMPOBAaHHOCTb YMEHMSI XapaKTepU30BaTh MCTOUHUKN YTJIEBOIOPOTHOTO
cbipbsi  (HedTb, MPUPOAHBIA Tras, Yrojb), CIOCOObI UX IepepabOTKU U
MIpaKTUUYECKOe IIpUMeEHEeHNe ITPOAYKTOB IepepaboTKy;

copMMUPOBAHHOCTh YMEHMI IIPOBOAUTH BBIUMCIEHMUSI 110 XUMUYECKUM
ypaBHeHMSIM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOTHOTO BeIeCTBa WIM IPOAYKTa
peakiiMy IO W3BECTHBIM Macce, OObEMY, KOIMUYECTBY OJHOTO M3 MCXOIHBIX
BEIlIeCTB WJIM IIPOITYKTOB peaKLyn);

copMMUpPOBAHHOCTh YMEHMI BJIAJIETb CUCTEMOM 3HAHUM OO OCHOBHBIX
MeTOoIaxX HayYHOTO IMO3HAHMSI, MCIIOIb3YEeMbIX B XVMMUM TIPY M3YUEHUM BEIIECTB U
XUMWYECKUX SIBJIeHM (HabOJIIofeHne, usMepeHne, SKCIepMMeHT, MOAEIMPOBaHNE),
MCIIOJIb30BaTh CUCTEMHbIE XMMMUUYECKME 3HAHMUSI [JISI TIPUHSTUS pelleHuit B
KOHKPETHBIX JKM3HEHHbIX CUTYyalMsIX, CBSI3aHHBIX C BelIeCTBaMM U UX
MIpYMeEHEHNEeM;

chopMMPOBAHHOCTb YMEHMI COOJIIOAATDH MpaBujIa MOIb30BaHNUS XMMUUECKOM
MOCYyION ¥ JIabopaTOpPHBIM OOOPYAOBaHMEM, a TakKKe MpaBujaa OOpalleHus C
BEIIIECTBAMM B COOTBETCTBMM C MHCTPYKIUMSIMM IO BBIITOJIHEHUIO JIAOOPATOPHBIX
XMMMUUYECKUX OTIbITOB;

chOpMMPOBAHHOCTb YMEHMI IIJIAHMPOBATb U  BBIMIOJHSITD XUMUUYECKUI
9KCIepMMEHT (TTpeBpallieHst OpraHNYecKX BeIleCTB IPY HarpeBaHU!, ITOJTyUeHe
STUJIEHA M W3y4YeHMe €ero CBOMCTB, KavyeCTBEHHbIe peaKlyUM OpraHMYeCKUX
BellleCTB, JeHaTypalius Oe/JIKOB IMpy HarpeBaHUM, I[BeTHble peakiu OeJIKOB) B
COOTBETCTBMM C TIpaBWJIaMM TEeXHUKM Oe30MacHOCTM TIpyM OOpallleHuu C
BeIIeCTBaMM ¥ J1abOpaTOPHBIM OOOpPYJIOBaHMEM, IIPENCTaB/SITh PEe3YJIbTAaThI
XMMMWYECKOTO 3SKCIIepuMeHTa B (opme 3ammcu ypaBHEHUI COOTBETCTBYIOIIMX
peakimit 1 GOpMYJIMPOBATh BbIBOIbI HA OCHOBE 3TUX Pe3yJIbTaTOB;

chopMMPOBAHHOCTh YMEHMM KPUTUUECKM aHAIU3UPOBATh XUMUUECKYIO
MHbopMalLMio, TOJyuyaeMyl0 U3 pas3HbIX MCTOYHMKOB (CpeacTBa MacCOBOMA
nHbopmauum, UHTepHeT U Ipyrux);



copMMpPOBAHHOCTD  YMEHMM  COOIIOmATh  IpaBMIa  IKOJIOTUYECKU
11eJIeCOOOPa3sHOro IOBeIeHMsT B ObITY M TPYOOBOM OESITeJbHOCTM B LEJSIX
COXpaHeHMsI CBOEro 3HO0POBbSI M OKPY’KAIOIEl IIPUPOIHONM Cpembl, OCO3HABATh
OIIaCHOCTb BO3AEMCTBMS Ha >KMBbIE OPraHM3Mbl OIPEIEIEHHBIX OpPraHNMYeCKUX
BeIeCTB, MoHMMast cmbica mokasaress [1JIK, mosicHITh Ha mpumepax CIOCOObI
YMEHBIIIEHNSI ¥ TIPeJOTBpAIlleHMs] UX BPEIHOTO BO3AENUCTBUSI HA OpPraHu3M
yeJIOBEeKa;

IJ1s1 OOYYarOIIMXCS C OrPaHMYEHHBIMM BO3MOSKHOCTSIMM 3[IOPOBbSI: YMEHMeE
MPUMEHSITh 3HAHMS OO0 OCHOBHBIX [OCTYITHBIX METOHAX IIO3HAHMS BeIeCTB U
XUMWYECKUX SIBJIEHUIA;

IJIS  CJeNbIX M CAa0OBUASIIMX OOYYAIOIIMXCSI: YMEHMe MCIOJIb30BaTh
pesibe()HO-TOUEUHYIO cucTeMy obosHauenmy JI. bpaia o 3anmmucy XMmMmuiecKux

dbopmyi.
11 KJIACC

[IpenmeTrHble pe3yJbTaThl OCBOeHMsI Kypca «OOmiass M HeopraHmdeckas
XUMMSI» OTPaykaloT:

chopMMUPOBAHHOCTh IPEACTABJIEHUI: O XUMUUYECKOM  COCTaBJISIOIIEN
€CTEeCTBEHHO-HAYyUYHOM KapTMHBI MMpa, POJM XUMUM B TIO3HAHUM SIBJIEHUN
npuponbl, B (GOPMUPOBAHMM  MBIIIJIEHMS WM KYJIbTYpPbl  JIMYHOCTH, €€
(GYHKIMOHAIBLHOM I'PaMOTHOCTY, HEOOXOAVIMO JIJIST pelieHs TPaKTUIeCKUX 3a1a4
M 3KOJIOTMUYECKM OOOCHOBAHHOI'O OTHOIIEHMSI K CBOEMY 3[IOPOBBIO M IPUPOITHOM
cpene;

BJIaieHNe  CUCTEMOM  XMMMUYECKMX  3HAHMM, KOTOpas  BKJIIOYAerT:
OCHOBOIIOJIararomnye MOHITUS (XMMWYECKMI 3JIeMeHT, aTOM, M30ToI, S-, p-, d-
9JIEKTPOHHbIE OpOMUTANM aTOMOB, MOH, MOJIeKyJa, MOJIb, MOJISPHBII OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTb, CTEE€Hb OKMCJIEHMS, XMMUUECKasl CBSI3b
(koBaJIeHTHasl, MOHHasl, MeTaJ/uIn4ecKasi, BOJOPOAHAs ), KpUCTa/UIMUYeCcKasl pelieTka,
TUMBI ~ XUMUUYECKMX  peakliuii, PacTBOpP, IJIEKTPOJMUTBI, HEIJEeKTPOJIUTHI,
JIEKTPOJIUTUYECKAST TUCCOIMANNSI, OKMUCJIUTEIb, BOCCTAHOBUTEJb, CKOPOCTb
XMMWYECKOM peakIiMy, XMMMUYECKOe pPaBHOBECHE); TeOpMM M 3aKOHBI (Teopus
9JIEKTPOJIMTUYECKONM Ouccouyanuu, nepuomndyeckuin 3akoH . Y. Menpgeneesa,
3aKOH COXpaHEeHMsI MacChl BeIleCTB, 3aKOH COXPaHeHMSI U TpeBpallleHus] SHepTrun
MpY XMMUYECKUX pPeaklysixX), 3aKOHOMEPHOCTM, CUMBOJMYECKUN SI3bIK XUMUHA,
MMPOBO33peHYeCKMe 3HaHMS, JIeKallye B OCHOBE ITOHMMAaHMSI TPUUYMHHOCTU WU
CUCTEMHOCTM XUMMUUYECKUX SIBJE€HUI, (PAaKTOJIOTMYECKMEe CBEIEeHMS O CBOVCTBaX,
CcoCTaBe, MOJIyuyeHU! 1 6e30MaCHOM MCIOJIb30BaHMM BaXKHEMIIINX HeOpraHUUeCKUX
BeIIeCTB B OBITY U ITPAKTUUYECKON AesTeIbHOCTM UeJIOBEKa;



chopMMPOBAaHHOCTb YMEHUI BBISBJISITH XapaKTepHble IPU3HAKM ITOHSTUMN,
YCTaHaBJIMBAaTh UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTUS TPU
OIMCAHUM HEOPTaHNYECKUX BeIleCTB U UX MpeBpallieHnis;

chopMMUPOBAHHOCTh YMEHUIM MCIIOJb30BaTh XUMMUYECKYIO CUMBOJIUKY JIJis
cocraBjieHuMss GOpMyJ  BellleCTB ¥ ypPaBHEHUM  XUMMUUECKUX  peaKIlui,
cuctematuueckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHMUS OTIEIbHbIX
HeOpraHMYeCcKuxX BellecTB (yrapHbIi ras, YTJIEKUCIIbIM ra3, aMMMak, Tall€Has
M3BECTb, Heralll€Hasi U3BeCTb, MUThEBAsI COMla, MUPUT U IPyIue);

chopMMPOBAHHOCTh YMEHMUI OTPENESSATh BAJIEHTHOCTDb U CTelleHb OKUCJIEHMS
XMMUUYECKUX 3JIEMEHTOB B COENVHEHMSX PasjIMYHOrO COCTaBa, BUJ XUMUYECKOM
CBsI3M (KOBaJIeHTHAasl, MOHHAsl, MeTa//IMuyecKasi, BOJOPOAHAsI) B COeAVHEHUSIX, TUII
KPUCTAJIJIMUECKONM PEeIIeTKM KOHKPETHOTO BelllecTBa (aTOMHasl, MOJIEKYJISIpHas,
MOHHAasl, MeTaJunueckasi), XapakTep cpelibl B BOOTHbIX pacTBOpaxX HEOPraHMYeCKUX
COeVIHeHU;

copmMMpOBaHHOCTD yMeHUM yCTaHaBIMBATh MIPUHAJJIESXKHOCTD
HEOpraHMUYeCKUX BelIeCTB IO MX COCTaBy K OIpele/IEHHOMY KJjacCy/Tpymie
coevHeHU (TIPOCThIE BEIECTBA — METALIbI ¥ HEMETAJIJIbl, OKCUAbI, OCHOBAHMS,
KMCJIOThI, aM(oTepHbIe TUAPOKCUIbI, COJIN);

chopMMUPOBAHHOCTh YMEHMI PaCKpbIBAaTh CMBIC/I ITepuoaAMYeckoro 3akoHa /.
. MeHpeneeBa 1 JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOITYIO, OObSICHUTETbHYIO
" MPOTHOCTUYECKYIO QYHKIINM;

copMMUPOBAHHOCTh YMEHUM XapaKTEPM30BaTb JIEKTPOHHOE CTPOEHME
aTOMOB XMMMYECKUX 3jieMeHTOB 1-4 mnepuomoB Ilepmomnyeckoit CUCTEMBI
xummueckux sneMmeHToB [I. M. MeHgeneeBa, MCHOMb3ysl MOHATUS «S-, p-, d-
37IeKTPOHHbIE opouTamm», «9HEpreTuyecKue YPOBHU», OOBSICHSITD
3aKOHOMEPHOCTU M3MEHEHMSI CBOVICTB XMMMUUECKMUX IJIEMEHTOB U UX COEIMHEHU
1o mepuojam u rpymmam Ilepuomyueckoi cucteMbl XuMudeckux sjaemenTos 1. 1.
MeHpeneeBa;

chopMMPOBAHHOCTb YMEHMI  XapaKTepu3oBaTb (ONMMCHIBAThb)  OOIIMeE
XMMWYECKME CBOMCTBA HEOPraHMYeCKMX  BeIEeCTB  pPasiMUHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHME T'€HETUMYECKON CBSI3M MEKIY HeopraHn4eCKUMM
BellleCTBaMM C TIOMOII[bIO YpaBHEHNI COOTBETCTBYIOIINX XMUMUUYECKUX PeaKIyii;

copMMUPOBAHHOCTh YMEHUS KIaCCUDUIMPOBATh XMMMUUYECKME Peakluyu Mo
pa3IMUHbIM IIpM3HaKaM (UMCITY U COCTaBy pearupyrollyx BellecTB, TeIJIOBOMY
3¢hdeKTy peakuyy, U3MEHEHMIO CTeleHell OKMCJIEeHMSI 3JIEMEHTOB, OOpaTUMMOCTHU
peaxkiuy, y4acTUIO KaTajIu3aTopa);

copMMPOBAHHOCTb YMEHMI COCTAaBJISITb YpPaBHEHMS peaklMil Pas3/IMUHbIX
TUIIOB, TIOJIHbIE M COKpAIllEHHbIe YpaBHEHMsI peakiMii MOHHOTO oOMeHa, YUUThIBasI
YCJIOBUSI, ITPM KOTOPBIX 3TU peakluy UAYT A0 KOHIIA;



copMMPOBAHHOCTD YMEHMIM TPOBOAUTH peaklyu, MOATBEP KIAIOIIVE
KAaueCTBEHHBINI COCTaB pPa3JIMYHbIX HEOPraHMYeCKMX BeIeCTB, pPaCIIO3HABaTb
OIBITHBIM ITYTEM MOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PAaCcTBOPaX HEOPraHMUYECKUX
BelIeCTB;

copMMUPOBAHHOCTh YMEHMI  PaCKpPbIBaTh CYIIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIyii ITOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOrO OajiaHca
9TUX pPeaKIuii;

copMMUPOBAHHOCTh YMEHMUN OOBSICHSITH 3aBUCMMOCTb CKOPOCTM XUMUUECKOM
peaxkiuy OT Pa3IMUHBIX (PAaKTOPOB; XapaKTep CMeIeHNsT XMMUUEeCKOI'0 paBHOBECHUS
B 3aBMCUMMOCTH OT BHelllHero BosaenctBus (mpuHiui Jle Illarensbe);

chopMMPOBAHHOCTh YMEHMI XapaKTepu30BaTh XMMMUYECKME IIPOLECCHI,
JIe’Kale B OCHOBE IPOMBIIIJIEHHOI'O ITOJIYUeHMsI CEpPHOM KUCJIOThI, aMMMaKa, a
Takske COPMUPOBAHHOCTh IPEACTaBIeHUM 00 OOIIMX HAayUHBbIX IPUHLIMUIIAX U
9KOJIOTMYECKUX MPobIeMaxX XMMIUUECKOTO ITPOU3BOACTBA;

copMMPOBAHHOCTh YMEHMII ITPOBOAUTH BBIUMCJIEHMS C MCIIOJIb30BaHMEM
TIOHSITUSI «MAaCCOBasI IOJISI BEIeCTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUI T'a30B
MIpY XMMUYECKMX PeaKkLMsIX, MAacChl BEIIeCTBa MM 0OBbEMA ra3oB IO M3BECTHOMY
KOJIMYECTBY BeIlleCTBa, Macce MM OOBbEMY OMHOIO M3 YUaCTBYIOIIMX B peaklyuyn
BellleCTB, TeIuioBoro 3dgdekra peakiuy Ha OCHOBE 3aKOHOB COXPaHEHMS MaCChl
BEIECTB, IPEBPAIEHNS ¥ COXPaHEHMS SHEPIUM;

chopMMPOBAHHOCTh YMEHMI COOJIIOAATh MPaBuJja IOJb30BaAHMUS XMMUUECKOM
TOCYyIoN ¥ JIabopaTOpPHBIM OOOpPYIOBaHMEM, a TakKke IpaBwia OOpalleHus C
BEIIIECTBAMM B COOTBETCTBMM C MHCTPYKIMSIMM IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMMWUYECKMX OITbITOB;

chopMMUPOBAHHOCTh YMEHMUI IUIAHUPOBATb M BBINOJHSITh XUMUUECKUIA
9KCIIepMMEHT (pasjioskeHue TEePOKCHUIa BOIOPOAA B IPUCYTCTBUMM KaTaausaTopa,
orpeniesieHNe Cpedbl PACTBOPOB BEMIECTB C IIOMOIIbIO YHUBEPCAJIHLHOTO
MHAMKATOPA, BIAMSHIE Pa3JIMUYHbIX (PaKTOPOB HA CKOPOCTb XMMMUECKOM peakiuy,
peakLyy MOHHOIO OOMeHa, KaueCTBeHHbIe peakuuyu Ha cyJjbdar-, KapOoHaT- U
XJIOPUA-aHMOHbI, HA KaTMOH aMMOHMS, pellieHle 3KCIIePUMMEHTA/JIbHbIX 3aJad I10
Temam «Metannbl» U «HemeTamibi») B COOTBETCTBUM C MpaBUIaMU TEXHUKU
6e30macHOCTM P OOpallleHM C BeleCcTBaMM ¥ JabopaTOpHbIM 000OPYIOBaHMEM,
MPENCTaB/sITh Pe3yJbTaTbl XUMMYECKOTO JKCIIepyMMeHTa B ¢dopMe 3alnucu
YpaBHEHMIT COOTBETCTBYIOIIMX peakuuii M (GOpMYyIMpPOBaTh BBIBOJAbI HA OCHOBE
9TUX Pe3yJbTaTOB;

chopMMPOBAHHOCTh YMEHMM KPUTUUECKM aHAJMU3UPOBATh XUMUYECKYIO
MHOpMaLMIO, IIOJIyYaeMyl0 M3 pasHbIX MCTOYHMKOB (CpeacTBa MaCCOBOM
KOMMYHUMKalumu, IHTepHeT u Apyrux);



copMMpPOBAHHOCTD  YMEHMM  COOIIOmATh  IpaBMIa  IKOJIOTUYECKU
11eJIecoOOpasHOro TMOBeeHusI B ObITY M TPYHOOBOM [eSTEIbHOCTM B IIeJISX
COXpaHEeHMsI CBOEro 3IOPOBbSI M OKpPYsKalolllell IPUPOAHONM Cpelibl, OCO3HABaThb
OIIACHOCTH BO3[IEVICTBMS Ha SKMBBIE OPraHM3Mbl OIPeIeIEHHBIX BEIeCTB, [IOHMMAsI
cvbicst mokasatesist [TJIK, mosicHsITh Ha mpuMepax CHOCOObI YMEHBIIEHUSI U
MpeIOoTBpaIleHNs X BPeIHOI'O BO3/IEMCTBISI Ha OpPraHN3M Ye/IOBEeKa;

IJis1 0OYyYaroIIMXCS C OTPpaHMYEHHBIMM BO3MOSKHOCTSIMM 3[IOPOBbSI: YMeEHMeE
IMIPUMEHSITh 3HAHMS OO0 OCHOBHBIX [OCTYITHBIX METOAAX ITO3HAHMSI BEIeCTB WU
XUMWYECKUX SIBJIEHUIA;

IOJIT  CJIeNMbIX M CJA0OBUAAIIMX OOYYaIOIIMXCS: YMEHMe MCIIOJIb30BaTh
pesibe()HO-TOUEUHYIO cucTeMy obosHauenmy JI. bpaiisa s 3anmmucu XMmMmuaecKux
dbopmyiI.



TEMATHUYECKOE IIV/TAHUPOBAHUE
10 KJTIACC

KonnuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pasiesioB U TeM (umdposBbie)
Ne i/mx Kourponbabie IIpakTHdeckue
MPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Paspgen 1. TeopeTnueckue 0CHOBbI OPraHUYECKON XMMUM
[Tpenmet opranndeckoit xumumn. Teopust
1.1 CTPOEHMST OPraHNYECKUX COeTMHEHUN A. 3
M. byTtnepoBa
Hroro 1o pasmeny 3
Pa3spen 2. YrieBoaopoabl
2.1 IIpenenbHbIe YII€BOIOPOAbl — aJIKaHbI 2
99 HemnpenenbHbie yriaeBOAOPOIbI: aJIKEHbI, 6 ]
) aJIKafiMeHbl, aJIKMHBI
2.3 ApomaTtuueckue yrjieBogopOabl 2
94 [TprponHbIe MCTOYHMKY YTIIEBOOOPOIOB U 3 ]
) UX TepepaboTKa
NTtoro no pasgeny 13
Paspen 3. Kuciopoacoaepskamiye opraHm4ecKue COeTHEHMST
3.1 Cruprbl. @eHou 3
3.9 Anbnerunbl. KapboHOBbBIE KMCTOTHI. . ]
) CoskHbIe 3hUpbI
3.3 VrieBoabl 3 1
UTtoro mo pasgerny 13




Pa3spen 4. AzoTcogepskaliye oOpraHM4ecKyue CoeaMHeHns

4.1 AmMuHbl. AMMHOKUC/IOTBL. benku 3
Wtoro o pasgeny 3
Paspesn 5. BbICOKOMOJIEKY/ISIDHBIE COeIMHEHMS

5.1 ‘ [Tnactmaccel. Kayuyku. BosmokHa 2
Utoro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KJIACC

KonnuecTBo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (uudposBbie)
Ne m/m Kourponbubie IIpakTuueckue
IIporpamMmbl Bcero oOpasoBaTeIbHbIE
paboThbI padoThI
pecypchl
Pa3spen 1. TeopeTuueckue 0CHOBBI XMMUU
Crpoenne aToMmoB. [Teproauecknit 3aKOH
1.1 u [lepmognueckas cucTeMa XMMUIECKUX 3
syiemeHToB [I. V1. MeHpeneeBa
1.2 Ctpoenue BelliecTBa. MHOroobpasue 4
) BeIlleCTB
1.3 XumMudeckue peakiymn 6 1 1
Hroro 1o pasmeny 13
Pasgen 2. Heoprannueckast XuMusi
2.1 MeTannbl 1
2.2 Hewmertaibl 9 1 1
9.3 CBsI3b HEOPraHUYECKUX Y OPTaHUYECKUX 5
) BelleCTB
Hroro 1o pasmeny 17
Pa3gen 3. XumMus u Ku3sHb
3.1 ‘ XUMMS U SKU3HD 4
UTtoro o pasgeny 4
OBIIEE KOJIMYECTBO YACOB ITO I[TPO'PAMME 34 2 3




IIOYPOYHOE IIJTAHVNPOBAHHUE

10 KJIACC
KosnuecTBo uacos DJIeKTPOHHbIE
Ne Hara nudpoBbIe
W Tema ypoka Beero KonTponbubie | IIpakTudyeckue MByueHMS | OBpAIOBATENBHbIC
padoThI paboThI pecypest
1 [TpegmeT opraHMyecKoil XUMmum, eé 1
BO3HMKHOBEHME, Pa3BUTHE U 3HAYEHME
Teopus cTpoeHMsT OpraHNYeCKUX
2 coenuHenni A. M. bytiieposa, eé 1
OCHOBHBIE TTOJIOXKEHMUS
[IpencraBiienne o Kiaccuuranmm
3 opraHmMuyeckux Belects. HomeHkiarypa |
(cucrematnyeckas) ¥ TpMBUA/IbHbIE
Ha3BaHMSI OPraHMUYECKMX BEIIECTB
4 AJTKaHBI: COCTaB U CTPOEHME, |
TOMOJIOTMYECKUIA PSIT,
5 MetaH 1 3TaH — MpOCTeHIIe 1
MpeACTaBUTEN aJTKaHOB
6 AJIKeHBI: COCTaB U CTPOEHME, CBOMCTBA 1
- OTWIEH U PONWJIEH — TPOCTENIINE ]
MpeACTaBUTEIN aJIKEHOB
g [TpakTnueckast pabora Ne 1. «ITomyuenne 1 !
STUJIEHA U U3yYEeHMe ero CBOIICTB»
Anxkanuensl. byragnen-1,3 u
9 MeTunoyragueH-1,3. [Tomyuenne 1

CUMHTETUYECKOI'oO KayuyKa 1 pe3rHbI




AJIKMHBI: COCTaB ¥ OCOOEHHOCTY CTPOEHMSI,

10 TOMOJIOTMYECKUI Psifi. AlLleTUIIeH —
MIPOCTENMIINIA TTPEICTABUTEb AJIKMHOB

1 BbrumciieHnst o ypaBHEHUIO XMMUUYECKO
peakimn

12 Apenbl: 6eH30J1 1 TOJTyOJT. TOKCMYHOCTD
apeHOoB

13 ['eHeTnueckas CBSI3b YI€BOJOPOIOB,
MPUHAJIJIeKAIIMX K Pa3IMYHbIM Kjlaccam
[TprponHbIe UCTOYHVKM YTIEBOAOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMyTHbIE HeDTIHbIE
rasbl, HeTb U MTPOAYKTHI €€ TIepepaboTKM
[IpuponHbie UCTOUHUKM YTIEBOAOPOLOB:

15 MIPUPOIHBIN ra3 U MOMyTHbIE HeDTIHbIE
rasbl, HeTb U MTPOAYKTHI €€ TIepepaboTKM

16 KonTtposnbHas pabora 1o pasueny
«¥YTJ1eBOOOpOabI»

17 [TpenenbHble OMHOATOMHBIE CITUPTHI:
MEeTaHOJI 1 3TaHOJI. BomoponHas CBSI3b

18 MHoroaTOMHbIE CITUPTHI: STUIEHTJIMKOJIb U
TJIUIEPUH

19 @deHOoJ: CTpOeHMEe MOJIEKYJIbI, hu3nuecKkye
U XMMMUYECKMe CBOVCTBA, IpUMeHeHe

20 Anpperunpl: hopManbaerum u
arerajgpgerus. AneToH

91 OnHOOCHOBHbBIE Tpe/ie/ibHble KApOOHOBbIE
KMCJIOTBI: MypaBbMHAs ¥ YKCYCHast

22 [TpakTnueckast pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCJIOThI»

CTeapI/IHOBaH " OJIeMHOBAs1 KMCJIOTbI, KaK

23 MIpeACTaBUTEN BbICIINX KapOOHOBBIX
KUCJIOT

94 Mpbu1a Kak CcoJiv BBICHIMX KapOOHOBBIX
KUCJIOT, MX MOIOIIIee AeCTBIE
CrnoskHble 3(UPbI KaK MTPOU3BOIHbBIE

25 KapOOHOBBIX KUCJIOT. ' MIPOIN3 CIOKHBIX
a¢uposB

2% JKupbl: runponus, mpuMeHeHue,
61mosIornueckast poJib >KMpPOB
VY1J1eBOBI: COCTaB, KIacCubuKaIysl.

27 Baskueriime mpemcraBuTelN: TJIFOKO34,
dpykTo3a, caxaposa

98 Kpaxmas u 1eiro103a Kak IpupoaHbIe
TIOJIVIMEPBI
KonTtposbHas pabora 1o pasmgeny

29 «Kucnoponconepskaiiye opraHndeckmue
COeIVIHEHMS»

30 AMMHBI: METUJIAMMH U aHWIVNH
AMMHOKMCIOTHI KaK aMpOTepHbIe

31 OpraHMyecKue COeAHEHMS, UX
6uostornueckoe 3Hauenmne. [lernTuabr

%9 benku Kak mpupomHbie
BBICOKOMOJIEKYJISIPHBIE COeIVHEHMSI

%3 OcHOBHbBIE TIOHSITUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OcHOBHbBIE METO/IbI CMHTE3a




ITnactmaccer , Kay4yKH, BOJIOKHA

BbICOKOMOJIEKYJISIPDHBIX CO€ILI/IH€HI/[I7[.

OBLIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




11 KJIACC

Ne
I/

Tema ypoka

KosnuecTBO 4acoB

KouTtponbHble

Bcero
paboThI

IIpakTHueckue
paboThI

Jarta
U3YYEeHUS

DJIeKTPOHHbIE
nudpoBbIe
oOpasoBaTeIbHbIE

pecypchl

XUMUYECKUI 3JIEMEHT. ATOM. DJIeKTPOHHAs
KOHUTypaIms aTOMOB

[Tepuomnuecknii 3akoH 1 ITepuoanueckas
cucreMa Xummueckux syementos [I. U.
MenpeneeBa, nX CBSI3b C COBPEMEHHOA
Teopueli CTPOEeHMs aTOMOB

3aKOHOMEpPHOCTM M3MEHEHMsI CBOJCTB
XUMMUUYECKMX 3JIEMEHTOB M UX COeIVHEHMI 10
I'PYIINaM U mepuogaM. 3HaueHue
MePUOANYECKOrO 3aKOHA U CUCTEMBI
xummueckux snemeHToB /1.11. Meupeneesa B
Pa3sBUTUN HAYKU

CTpOEHI/Ie BelecTBa. XUMuueckas CB3b, ee
BMAbI; MeXaHMN3MbI O6p830BaHI/I${
KOBaJIEHTHO CBSI3M. BO,ELOpO,I[HaH CB43b

BaseHTHOCTD. D1€KTPOOTPUIIATETHHOCTb.
Crenenp okucieHus. Belectsa
MOJIEKYJ/IIPHOTO ¥ HEMOJIEKYJISIPHOT'O
CTpOEHUS

IToHsiTME O INUCIIEPCHBIX CHUCTEMAX.
UcTtuHHBIE U KOJIOUAHBIE PACTBOPDI.
MaccoBas 1o BelllecTBa B pacTBOpe

Knaccnburamms n HoMeHKIIaTypa




HeopraHMuyecKux coenyHeHuin. I'eHeTnyeckast
CB$I3b HEOPTraHMYeCKMX BEIeCTB, Pa3JIMIHbIX
KJ1aCCOB

Knaccndukanms XumMmuueckux peakimii B
HEOpraHMYeCKOi ¥ OPraHMUeCKON XUMUN.
3aKOH COXpaHEeHMsI MacChl BEIIeCTB; 3aKOH
COXpaHeHMs U MpeBpalleHs SHePTUA IIpu
XUMMUYECKUX PeaKIVsIX

10

11

12

Ckopoctb peakuym. Ob6paTumMble peakLymu.
XumMmnueckoe paBHOBeCHE

ITpakTnueckast pabora Ne 1. «Biausuue
PasIMYHbBIX (PAaKTOPOB Ha CKOPOCTh
XUMMWYECKOM PeaKImm»

DJeKkTpoauThIeckas auccoumaiys. [lonstue
0 BogoponHoM MokasaTesie (pH) pactBopa.
Peaxkiym nonHoro obmena. I'mgposms
OpraHnYecKuX ¥ HeOpraHMUeCcKMxX BelleCTB

ORMCINTENTBHO-BOCCTAaHOBUTEIbHBIE
peakivu. [ToHsiTME 06 371€KTpOJM3E
pacIUIaBOB M PaCTBOPOB COJIEN

13

KouTtposbHas pabora 1o pasmgeny
«TeopeTuveckrie OCHOBBI XUMUM»

14

Merasnbl, ux nojoxkenue B Ilepuonnueckon
cucrteMe XuMmueckux syiemenTos /1. 1.
MenpeseeBa 1 0COOEHHOCTY CTPOEHMS
aromoB. O61ye pusnyecke CBOJCTBA
MEeTaJIJIOB

15

CrutaBbl METAJUIOB. DJIEKTPOXUMUYECKUI PSITI




HaIMpsHKEHMI MEeTayIoOB

16

17

XyuMndeckye CBOMCTBA BaXKHEHIIINX
MeTa/JIOB (HATPUil, KaJuii, KaJbI[Mii, MAarHWUMA,
ATIOMMHMIA) U UX COeOVHEHUN

XMUMuJeckye CBOMCTBA XpoMa, MeIy U UX
CoeqVHeHUN

18

XyMnyeckye CBOJMCTBA LIMHKA, Kejie3a M Ux
CcoeqVHeHUN

19

20

21

22

[TpakTiueckas pabota Ne 2. "Pelienne
9KCIIEPMMEHTAJIbHbBIX 3a/1a4 110 TEME
«MeTtasmbi»"

Hemerasnbl, ux 1oJioskeHye B
[Tepromyueckoi cucteMe XUMUIECKUX
snemeHToB 1. 1. Meuneneena u
0COOEHHOCTY CTPOEHMSI aTOMOB

®dusmuyeckue CBOVICTBA HEMETAJIJIOB.
Asorponust HeMeTauIoB (Ha IIpuMepe
KUCJIOPO[a, cepbl, hocdhopa 1 yriiepona)
XuMuyeckue CBOMCTBA rajloreHoB, CEePhI U UX
COoenVHeHU

23

24

25

XuMuueckue CBOMCTBA a3ora, pocdopa u ux
COeVHEeHNN

XUMMUYECKye CBOVCTBA YIJIEPOA, KPEMHUS U
UX COeOUHEHUN

IMpumeHeHMe BaskKHEMINX HEMETAJIJIOB U UX
coeqMHeHUN

26

O600611eHMe 1 cucTeMaTn3aLMs 3HaHUI 110
Teme «HemeTtasibl». Beruncieumus mo




YPaBHEHUSIM XMMUUYECKUX PeaKInil
TepMOXMMMUYECKME PACUEThI

[TpakTuueckast pabora Ne 3. «Pelrenne

27 SKCIIEePUMEHTAJIbHbBIX 33124 II0 TEME 1
"Hemetasinr"»

28 Konrponphast paborta 1mo Temam «MeTasiibi» ]
1 «Hemetayibi»

29 Heopraamnueckie 1 opraHnnyeckme K1CaoThl. 1
Heopranmnueckie u opraimMyeckyuie OCHOBaHMS
Am@oTepHble HeopraHnyeckme u

20 opraHuyeckue coeguHenus. ['eHeTuueckas 1
CB$I13b HEOPTraHMUYECKUX Y OPraHNYeCKUX
BEIIECTB
Posib xuMmm B obecrieueHny 3KOJIOTMUYeCcKO,

31 SHepPreTuYecKoN U MuUIleBoi 6e30IacHOCTH, 1
Pa3sBUTUU MeIULIVHbI
[IpencraBiieHyst 06 OOLIMX HAYYHBIX

32 MIPUHIIAIIAX ITPOMBIIIJIEHHOTO ITOJTYYeHMS 1
BaSKHENIIMX BellecTB

33 YesioBek B MUpe BellleCTB 4 MaTepuaaoB 1

34 XyMus U 300pOBbE YeJI0BEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 24

I[TPOT'PAMME







