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MOSACHUTEJIbBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeIHEro o0Ilero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
yueOHOro mnpeaMmera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
deneparun Ha niepuoj 10 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPECTBAMU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
cCollep KaHMs, PE3yJbTaTOB OOy4deHUsT W TPeOOBaHWI K YPOBHIO TOJTOTOBKHU
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpazoBanHocTd. OHO CIYXUT 3aBepLIAIONIMM 3TalloOM pealu3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. T LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 W TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIIero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMeTa «XUMHs», COAEpPKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIEeIeHbl B
nporpaMme 0 XHMHH C YYETOM CHCNM(PUKH HAYKHM XUMHH, ¢ 3HAUCHHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4EéTOM
o0mux T1ened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooIero oopazoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUATbHOM KYJBTYPHI.
Ona BHOCHUT CBOU BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPYXKAIOLIEeM MHUpPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJCICTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS cTajna
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO
Tpyda WU KH3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HallpaBlieHA HAa pEUICHUE
rJI00abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIMIAMH CPEIHEro OOIIero
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEIH.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHUsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW W3 OONIeH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckol XWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCsT W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (aKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBAaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh MCTOPHUYECKOEe H3MEHEeHHEe (YHKUMHA 3TOTO 3aKkoHa — OT
o0o01aromIeit 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kimaccoB
JIIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHYECKH W IPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IPYTUMH HayKaMH, PAcKpbIBAIOT €€ pOJib B IIO3HABATEIBHOM MU IIPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUH XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ U1 TONOJIHEHUS 3HAHUM, pEelIEeHUs HWHTEUIEKTYalJbHbIX U
AKCINEPUMEHTAIIbHBIX HUCCIEA0BaTENIbCKUX 3a4a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsD» ~ JAHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OOYyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHMMAaHUS
¢unocopckux uaed, TakMx Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke MpoOJeM COepexeHUs: IHEPrETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3a7ad  BOCIMUTAHMS, Pa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJXOJbl K ONPEICIICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT  (OPMUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUJAOB JACATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIETro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIbHONW XAapaKTEPUCTUKU IEJIed HW3Y4YEHUs NIpeIMETa HaIlpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YEeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOUN KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIIECHUIO LEJIE W3yYEHMS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LEISIMU M3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) saBsroTes:

e (opmMupoBaHME CHCTEMBl XUMWUYECKMX 3HAHUW KAk  BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTU, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM IPaBUII
0e30macHOro 00OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a1ad U3yYeHUs
peaMeTa B IporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpenHero ooliero oopazoanusi. CerogHs B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEHH OTHAETCA  MPEANOYTEeHUE
NPAKTUUYECKONM KOMIIOHEHTEe COJep)KaHusd OOyuYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHMu3aliy, BIAJCIOIIET0 HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMHU aKTUBHOTO MOJIYYEHHUsS] 3HAHUN U NMPUMEHEHUS! UX B PEalbHOW >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3a/1ay.

B cBA3M ¢ 3TMM npu H3ydeHUH MpeaMeTa «XUMUsS» JOMHUHHUPYHOLIEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aauu, KaK:

ajanTamys 00y4arolMXCsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEJUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHre y OOyYarolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE [JIsi Pa3IUYHBIX BHJIOB
JeSITEIbHOCTH: pelIeHusl mpo0jeM, oUCKa, aHalnu3a U 00paboTKu MH(pOpMAIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke M1 OUEHKHM C TO3ULUN
HKOJIOTUYECKON O€30MacCHOCTU XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOIAHYIO CPELY;



pa3BUTHE IO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl [TOMCKA M aHajiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroumxcsi yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ATBHBIX MpoOIeM
palMoOHaIBHOTO MPUPOJONOIB30BaHNUs, IOTIOTHEHUS SHEPIeTUYECKIX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepesKHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3/J0POBBIO, a TaKKe NPUOOPETEHHsS OIbITa
UCTIOJIb30BaHUSI TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMU SBICHUSIMH.

B yueOnom mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON obnactu «EcrecTBeHHO-HAyYHBIE
PEIMETHI.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hepenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHnueckoll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUS] OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHS. CTpyKTYpHBIE (hOPMYJIIbI
OpPraHMYECKHUX BelIeCTB. [ OMoJyorus, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIUHEHHHM (cucTeMarhueckas) W TpUBHAIbHBbIC Ha3BaHUSA
BAKHEMIINX MPEJICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHE ¢ oO0pas3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIIOCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUA psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE M XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, IOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN psijl. DTUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUIApATAlMM, OKHUCJICHHUS U
MOJINMEPHU3AIINH ), TOJTyYEeHUE U PUMEHEHHE.

Ankaauensl: OytanueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AllETHIICH
— MPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYyeHue u npumeneHue. TOKCUUHOCTH



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAAISKAILIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEePTH:
IEPETrOHKAa, KPEKUHI (TEpMUYECKHI, KaTaquTH4eckuil), nuposu3. I[IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIH
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE C oOpa3laMu IUIACTMAcC, KaydyyKOB U PE3UHbI, KOJUIEKLIHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Breluucienuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peakluu C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [lelicTBUE MEeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  T[JMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThbl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHenne rauiepruia U STUIICHTITUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYeCKue ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh penona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbIaeruja, —aleTalbJIeruja: CTPOCHHUE,
bu3nYecKne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHMCIICHWUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCyCHasi KHCJIOTBI: CTPOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICHIMNX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, Kiaccu(UKAnUg ~ yIrIeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [ roko3a — mpocTelmmii MOHOCaxapul: 0OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJEWCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
nenono3bl.  du3nueckue M XUMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C MOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIECTB W HUX MpEeBpalleHU:
IpoBeJcHNE, HAOMIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugaoM Mmeau(ll)), MHOroaTroMHBIX CIUPTOB (B3aUMOJCHCTBHE TJIMIICPUHA C
rugapokcuom meau(ll)), anpaerunos (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUUECKONW pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucienuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO0 HW3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB I MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuab.

benku kak npuUpoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. llepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYIIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHEHCALH.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanys MeXnpeaMETHBIX CBSI3€U IPU U3YYEHUH OPTaHUYECKONW XHUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, KiIaccu(UKaIMs, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: Mmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
pecypcBl.

TexHonorus: mNHILEBbIE TMPOAYKTHI, OCHOBBI PAIIMOHAIBHOIO MUTAHHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKASA XUMMU

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU d7eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJouka. DHEpPreTUUecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTamnu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakiuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIC U cliadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snemMentoB [l. .
MeHneneeBa», W3ydeHHE MOJIENCH KPUCTAUIMUECKHX PEMIETOK, HAOMIOIeHUE U
OTIMICaHUE JEMOHCTPAIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
IPOBEICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIOJIb30BAHUEM IOHATHUS «MaccOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandecko  cucreme
xumuyeckux snemeHToB [[. M. MenpeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COCAUHEHHM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. 1lonoxxenne meramnos B [lepronnueckon cucremMe XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0YEK
aToMOB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUM.

OOmue cnocoObl moydeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAIBLHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE pEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnrlie 3agaun.

Pacuétel maccel BemiecTBa MM 00bEMA Ta3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pac4€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA 4 KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
O6e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHUATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaiibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHSIT W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0€30MaCHOTO HUCIOIb30BaHUS MPEMapaToB OBITOBOW XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmss  MEXINpEIMETHBIX  CBSI3eM MpU  HM3yYEHUHW  OOmeH U
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATUNA, SBJISIOIIUXCS
CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbIM (pakT, rumoTes3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KilacCUpUKALMA, MNEPUOAUYHOCTh, HAONIOJCHHE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
peCypCHlI.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUAaOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeJMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TIpaKJaHCKOM WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroIIMXCsl PYKOBOACTBOBATHCA B CBOEH
NESATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pE3yNabTaThl OCBOCHHUS MpeaMeTa «XUMHS» JTOCTHUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TpaBWJIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaMm
CaMOIIO3HAHUSA, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJarmmxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W TPAKTUYECKON JESITEIBbHOCTH
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOILIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATEIbHOCTH TMpPU CO3TAHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHU;

YBa)XKEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHMHUHU, OCO3HAHMsI TOTO, YTO JOCTUXKEHHUS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHUKOB;

UHTEpeCca M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJn3e MHQOpPMAIMKM O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE MOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM W HENPUATHS BPEAHBIX NMPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUUECKUX 3a/ad
COLIMAJIbHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY U3YUYEHHIO MPOodEecCuil pa3TuvyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEINbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHHUA TJI0O0ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIMSHUS
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHONU U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBHOTO IPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMpHUSATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HX;

HAJIU4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IOPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON IPAKTHUKHY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poilu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIEM MHUPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWHd MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M BaXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIICHUHU I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKOI O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyAa U SKOJOTWYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MoJTlydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lUYHbIX cdepax mpodhecCuoHaTbHON
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUpUKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HAyYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICIOBAaHUE, HAOIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUaloIuXCs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIILHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHUS JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHWS W KPUTEpUH ISl KJIacCH(PUKAIUKM BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXKIeHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peaklMy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
IPUMEHSTh Ha3BaHHbIE MOJENIbHbIC NIPE/ICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4M UCCIIE0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHMUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJA0M
mpoiecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHaTu3upOBaTh WH(POPMAIUIO PA3IUYHBIX BUAOB U (OpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHSATh PA3JTMYHBIE METOJbI MPU TOUCKE H
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ JUanora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPEIJIOKCHHON 3a/1a4H;

BBICTYNIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHIIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBONCTB
M3Y4aeMbIX BEIECTB, peaan3alui y94eOHOTo MpoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenelisis e€¢ Ienu W 3aJadyd, KOHTPOJIMPOBATH W TI0O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BBIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SBJICHUU



npupoabl, B (QOPMHUPOBAHUM MBIIIICHUS ¥  KyJIbTYPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MMPAKTUIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOTHOU
cpene;

BIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUN JJIEMEHT, aToM, DJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, DJICKTPOOTPHUIIATEIIEHOCTh, XUMHUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJI€BOJAOPO/IbI,
KHUCIIOPOJT W Aa30TCOJEpKAIIUE COSAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHUS); TCOPUH M 3aKOHBI (TEOPHS CTPOSHUS
opranmdeckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK XHMHH; MHPOBO33PCHUYCCKHE 3HAHWSI,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHME CBEJICHUS O CBOWCTBAaX, COCTAaBE, MOJYYCHHH W
0€30MacHOM WCITOJIB30BAHUN BAXXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTIMICAaHUM COCTaBa, CTPOCHHMSI ¥ MPEBPAICHUI OPTraHUYECKUX COSTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEaAKIUH,
W3TOTABIMBATH MOJICIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPALMHA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMJIEHKHOCTh H3YUEHHBIX
OpraHUYECKUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynme COeIWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCIMHCHMSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHHWS), JaBaTh MM Ha3BaHUS TIO
cucrtemMatnueckorr HomeHkiarype (IUPAC), a takxke NTpUBOAWTH TPUBUAIHHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KUCIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAaHHOCTh YMEHHSI TPUMEHSTH TIOJOXKECHUS TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, alleTHJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaAKIHil ¢
HCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJIHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TIO0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YeMbIX B XUMHH TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAod M JabopaTopHBIM OOOpYyIOBaHMEM, a Tak)Ke MpaBuia OOpalleHHs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH U  BBIMIONHATH XHUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKHUX BEIIECTB MPU HATPEBaHUH, TIOTyUYCHHE
TWJIEHA M W3yYE€HHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEILECTB, JeHaTypalusi OCJIKOB MpPU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHHMEM, WPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  COOMIOAaTh  TMpaBWiIa  SKOJOTHYECKHU
IEJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpYXKAIOIIEeW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIMIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XWMHM B IIO3HAHUU SBJICHUU
opupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKUIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIONINE TMOHATUS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas, MOHHAsI, METAIIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKOM pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHbI (TEOpHs
NIEKTPOJIMTHYECKON JaucconManuu, nepuoguyeckui 3akon J[. M. Menneneesa,
3aKOH COXPaHEHUSl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIlCHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN $3BIK XHUMUHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIKALUIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PaKTOJOTUYECKUE CBEJIEHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAaHHOCTh YMEHUHN BBIABISITH XapaKTEPHBIC MPU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPALLCHHI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
cocTaBieHus (HOpMysn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cuctemarnueckyro HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKas, BOJAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpebl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIMBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mnepuonos Ilepuoanueckoil cucTeMbl
xuMmudeckux snaemeHtoB [I. M. MenpaeneeBa, MCHONb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanuy, «9HEPreTUYECKUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
10 TIEpUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMU T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILIOBOMY
abdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OPaTMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pazIuYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



chOpMHUPOBAaHHOCTh YMEHUW TPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMUYECKHUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIyTéM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKaliue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTAaBICHUNA 00 OOIIMX HAyYHBIX MPUHILUINAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJb30BAHUEM
MOHSTUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEILECTB, TEIJIOBOro 3¢ (deKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH U  BBIMIONHATH XHUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIbI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOrO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 33Jad IO
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHUYECKOIO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBa MacCOBOMU
KOMMYHUKaIu, IHTepHEeT U ApyTrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  COOMIOAaTh  TMpaBWiIa  SKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCUCTBUS HA HKUBbIE OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubie  IpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernyeckue 0OCHOBBI OPraHU4YeCKOH XUMHUH
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOEHMS OPraHNYECKUX COETUHEHUN A. 3
M. bytneposa
Hroro no pazueny 3
Pa3nen 2. YraeBoaopoabt
2.1 [IpenenbHBIC YTIIEBOAOPOIBI — AJTKAHBI 2
59 HenpenenbHbie yrieBoaoOpOIbl: alKEHBI, 6 1
QKA IUEHBI, aJIKUHBI
2.3 ApomaTH4eCcKHe yriaeBOA0POIAbI 2
54 [IpupoiHbIE HICTOYHUKH YTIJIEBOJIOPOJIOB U 3 1
WX TiepepadoTKa
HWroro no pazneny 13
Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeJuHeHust
3.1 Crnuptel. @enon 3
3.9 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
Crnoxxnble 2(UPBI
3.3 VYrieBo bl 3 2




Nroro no pazgeny

13

Pa3nen 4. A3oTcoaepskanue opraHidecKue coeJHHeHHUs

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazneny 3
Pa3znea S. BoicokoMoJieKkyJasIpHbIE COeINHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m Kontpoabnbie IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crtpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUIECKUX 3
anemeHToB /I. 1. Menneneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XHUMHUYECKUE PEAKIIUU 6 1 1
Hroro no pazueny 13
Pa3nes 2. Heoprannyeckasi Xumust
2.1 Mertanisl 6
2.2 Hewmeramibt 9 1
53 CBsI3b HEOPraHUYECKUX U OPraHNYECKHUX 5
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u :Ku3HbL
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJTIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeiHero o01ero o0pa3oBaHusi

1

Teopernueckne OCHOBBI OPraHU4YECKON XUMHHU

11

ChopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHU B TO3HAHHU
SBIIGHUH TpPUPONbI, B (POPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelleHrsT TPAKTHYECKUX 3alad W OIKOJOTHYEeCKH OO0OOCHOBAaHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie

1.2

Brnanenune cucremoil XUMHYECKUMX 3HAHUM, KOTOpas BKJKOYACT:
OCHOBOIIOJIATratoINe MOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OO0BEM, YIIEpOAHBINA CKEJeT,
GyHKIIMOHANBHAS ~ TpyMIa,  paadKal,  H30MEepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAMHEHHs, OMOJIOTMYeCKH AaKTHUBHBIE BEIIECTBA
(YyrmeBonpl, KUpBI, OCIIKH), MOHOMEp, MOJUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUs); TEOPUM M 3aKOHBI (TeopHs
XMMHUYECKOTO CTpoeHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONYyYeHUH U Oe30MacHOM
WCIONBb30BAaHUM BAXXHEHIIMX HEOPraHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMuUpOBaHHOCTH YMEHHMH BBISABIATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COCAUMHEHUIN

14

c(OPMUPOBAHHOCTh YMEHHMM HCIIOIB30BaTh XMMHUUYECKYI0 CHMBOJIUKY
JUISL COCTaBJIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COkpaméHHor) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKLIMI, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BELIECTB JJI1 WUIFOCTPALMM X XUMHUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHaBIWBaTh  NPUHAJICKHOCTD
HU3YUCHHBIX OpPTraHUYCCKUX BCHICCTB IIO HX COCTABY U CTPOCHHUIO K
ompenenéHHOMY Kilaccy (Tpymme) COoeauHEHUH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHUYCCKOU

nomenkiarype (IUPAC)

1.5

CdopmupoBaHHOCTE YMEHHUS OMPEAEISATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOeHHUs opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue u a30TCOJIepKaIIne

OpraHn4CCKUC COCAUHCHUS. BI:ICOKOMO.HGKy.H}IpHBIG COCIMHCHU

2.1

CchopMupoBaHHOCTH yMEHUH MPUBOAUTH TPHUBHAJIbHBIC HA3BAHUS
OTIENbHBIX OPraHWYECKHUX BEUIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHoa, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUT0JI03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, areTuieH, OyraauweH-1,3, merunOyramuen-1,3, OeH307,
METaHOJ, ITAHOJ, TUJICHTINKOIb, TJIUIEPUH, (EHON, aleTaabIeTu],
MypaBbUHAs U YKCyCHas KHCIIOTBI, IJIFOKO3a, Kpaxmal, LEJLII0JIO3a,

AMUHOYKCYCHAs KHCIIOTA)

2.3

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIYy  TUINUYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

2.4

CdhopMupoBaHHOCTD yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOJTYKTOB MepepadoTKu

XUMUS U )KU3Hb. PacuéThnl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHMs, UCIIOJB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX sBICHUH (HaONMIOJIeHUe, U3MEepeHue,
JKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHWUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

3.2

ChopMupoBaHHOCTh YMEHHH COONIONATh TpaBHJIA IIOJB30BAaHUS
XUMUYECKOH TIOCYIOW W J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuiia oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOIHITh XUMHYECKHIMA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYCHHE STUJICHA W M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB IIpnu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIAOOPaTOPHBIM
000pyI0BaHUEM; MIPEJICTABISATh pe3yIbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu  YpaBHEHHH COOTBETCTBYIOILIUX

peakiuii 1 GopMyINPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKITUH)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAIIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIHIo, MOIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nuadopmaruu, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIONATh MpaBUIA SKOJIOTHYECKH
11e71eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOU AESITETHHOCTH B
LEJIIX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JYKUBbIE OPTaHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHs] W TPEAOTBpAIllEHUs HUX BPEIHOTO

BOSI[CI\/'ICTBI/ISI Ha OpraHus3M 4C€JIOBCKa

11 KJTACC

Kon
NpoBepPsIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero 001ero o0pa3oBaHusi




pe3yjabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

11

Brnagenne cucrtemMoil XMMUYECKMX 3HAaHWW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATalONIMe  TMOHATUS  (XUMHUECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIIH ATOMOB,
HMOH, MOJIEKYJa, BAJICHTHOCTb, JJIEKTPOOTPUILIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCITUTENIbHO-BOCCTAHOBUTEINIbHBIE, H3K30- M SHIAOTEPMHUYECKUE,
peakiu HOHHOTO OOMEHa), PacTBOp, AJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pEaKlMH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SIEKTPOJUTHYECKOM aucconuanuu, Ilepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW AEATEIbHOCTU

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUH BBIBIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YyYCHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOLIME
MOHATHS IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB U MX IPEBpAIICHUH; BBIABIATH B3aMMOCBSI3b XUMUYECKHX
3HaHUHN c MIOHATUAMU 51 IIPEACTABICHUAMU IpYrux

CCTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUSI BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmIOqeHHe, W3MEpEeHHue, HKCIEPUMEHT,

MOJICIIUPOBAHNE)

14

ChopmupoBaHHOCTh yYMEHUN ONPEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHMUYECKUX JIIEMEHTOB B COEIUHEHUSIX Pa3IMYHOIO
cocTaBa, BHJl XHMHUYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAafi,
MeTaJlJIN4ecKasi, BOAOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAILTHYECKON
pPEMIETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJIEKYJIIpHasi, MOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMUYECKHE
peaKuuy Mo pas3IMyHbIM MPU3HAKAM (YMCIy U COCTaBY PEArupyrolnx

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTerneHen




OKHCJICHUA 9JICMCHTOB, O6paTI/IMOCTI/I pcaKknuu, y4acCTuro

KaTaJlu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBIATH YPaBHEHUS  PEaKIMA
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLUH
HMOHHOT0 OOMEHA, YUUTHIBAsl YCJIOBUS, IPH KOTOPBIX ITH PEaKLUH HyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKLUU, MMOATBEPIKIAIONINE
KaueCTBEHHBIM COCTaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX

pacTBOpax HEOPTaHUIECKHUX BEIECTB

1.9

ChopmupoBaHHOCTh YMEHHI pPaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peakiui IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PeaKIHi

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XUMHAYECKOH peakiuy OT Pa3InYHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBICHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O0 paBHOBCCHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOu1ast 1 HeOpraHuYecKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHH packpbiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena U JIEMOHCTPUPOBATH €ro

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  MPOTHOCTHYECKYIO

GyHKIIIN

2.2

CdopMHUpOBaHHOCTh YMEHUM XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepuognueckoit
cuctemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUS  «S-, P-, 0-3/IeKTpOHHBIE OpPOUTATN», «IHEPrETHUECKHE
YPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojamM u rpymnmnam

[Tepuoanueckoit cucremsl xuMuieckux 3aeMeHToB .M. Menneneesa

2.3

CdopmupoBaHHOCTE yYMEHUU XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHUECKOW  CBSI3U  MEXKIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupOBaHHOCT ~ YMEHMH  yCTAQHABIMBAaTh  MPHUHAICKHOCTD

HEOPraHUYECKHX BEHIECTB MO MX COCTaBY K OMNpPEACIIEHHOMY KJlaccy




(rpymnme) coemuHeHUH (MPOCTHIE BEIIECTBA — METAIbl M HEMETAaJUIbI,

OKCH/[Ibl, OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIEC TUPOKCHUIbI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BaTh XUMUYECKYI0 CHMBOJHUKY
JUIS  COCTaBlieHUsT (OpMyN BEIIECTB W YpPaBHEHUH XUMHUYECKUX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuanpHbIC
Ha3BaHUSA OT/ACIbHBIX HEOPraHMYECKHX BemEecTB (yrapHbelii ras,
YIJIEKUCIIBIA Ta3, aMMHMaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTE yYMEHUU XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXKIATh  CYIIECTBOBAHME  TCHETHYECKOW  CBSI3U  MEXKIY
HEOPTraHWYECKUMU  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdopmupoBaHHOCTH YMEHHIA TJIAHUPOBATh U BBITIONHATH XUMUYECKUT
OKCIIEPUMEHT (Pa3NIOKEHUE NEPOKCHAA BOAOpPOJA B MPHUCYTCTBUU
KaTaln3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELIECTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpa, BIMSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuH, peaklud HOHHOrO0 OOMEHa,
KayecTBEHHBIC PEaKLIMU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 0 TeMaM
«Metamns» U «HeMmeTamibl») B COOTBETCTBUU C MPABHIAMHU TEXHUKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIECTBAMH M JIAOOPAaTOPHBIM
OGOpyZ[OBaHI/IeM; npCACTaBIATh PE3YIbTAThI XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUpPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMHUpOBaHHOCTE YMEHHH coOMIONaTh MpaBHia IOJH30BAHUS
XUMHAYECKON TMOCyIoH M Ja0opaTOpHbIM O0OpYyJOBaHHEM, a TaKKe
npaBujia oOpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMAMU

110 BBIITOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCT ~ YMEHMH  XapaKTepU30BaTh  XMMHUYECKHE
MIPOLIECCHI, JIEKAIINE B OCHOBE NMPOMBIIIJICHHOTO IMOJIYYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a TaKkke CPOPMHUPOBAHHOCTH NpEACTaBlIeHUN 00
Oo0ImMX HAyyHBIX MPUHLOMIAX M  OKOJOTHYECKHUX  Mpobiiemax

XUMHYCCKOT'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

CpopMHUpPOBAaHHOCTh TPEICTABICHUNH O XWMHUYECKOW COCTaBJISIONICH

eCTeCTBeHHOHaY‘{HOﬁ KapTuUHbl MHpaA, POJIM XUMHHU B TO3HAHUHU




SBICHUN TIPUPOILI, B (OPMUPOBAHWUU MBIIUICHUS W  KYJIBTYPBI
JTUYHOCTH, €€ (PYHKIHOHATHHOW TPaMOTHOCTH, HEOOXOIMMOW s
pelIeHus TPAKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTB YMEHUU KPUTHYECKH AHAIN3UPOBATh
XUMHUYECKYI0 HMHGOpMAIUIO, TMOIYyYaeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKaIUK, ceTb VIHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTE yMEHHI COONMIOATh TpaBUIIA JKOJIOTUYECKU
11eJIeCO00pa3HOr0 MOBEIEHUS B OBITY M TPYIOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAIOLICH NPUPOIHOU

CpeIIbI

3.4

OCO3HaBaTb OIIACHOCTb B03,Z[€I>'ICTBI/I$I Ha JKUBBIC OpraHu3MbI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, nmoscHsITh
Ha TIpuUMepax CrocoObl YMEHBIIICHUs U TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIIOJIb30BAHUEM IOHSTHSI «MaccoBasl J10JIsl BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOLIEHWM Ta30B NPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIMX B pPEAKIUU BEILECTB,
Teru1oBoro 3((exra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl

BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUSA

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyeckod XHUMHUU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MTOJIy4YEHUM HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHS OPraHUYECKHX

coequHennit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMyiIbl OpraHMYEeCKHX BemlecTB. ['oMosorus, wu3oMepHs.
XuMuyeckasi CBA3b B OPraHUYECKUX COCOUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMM OPTraHUYECKUX BEIECTB

1.3

Homenknatypa opraHMuecKux COEAMHEHUU (CHCTeMaTHU4ecKasl) U TPUBUAIHHBIC

Ha3BaHUS BaXKHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH pAll. MeTaH U 3TaH — IpocTeiIIne
NPEJCTaBUTENIN AJNKAHOB: (U3NYECKUE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMEIIEHUS ¥ TOPEHUs ), HaXOXKACHHUE B IPUPO/IE, OJTyUEHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAA. OTWIEH U TPONWICH —
MpPOCTEHIINE MPEICTaBUTENIN AJIKEHOB: (pU3MYecKrue M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApaATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUYCHUC U TPUMCHCHUC

2.3

Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydyeHne cMHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALETHIICH —
IPOCTEHIIMHA TpEeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (GU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEakIy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIUY,

TOPEHMSI), IOJIyUEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHue, (QU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBaHUs), IOJyYEHUE U IpUMEHEHHE. Toyour:
COCTaB, CTpOCHHE, (uU3NUeCKMe W XHMHYECKHE CBOWCTBA  (peakiuu
raJIOTCHUPOBAaHUSI M HUTPOBAHHS), TOIYYEHHUE M TpPHUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAMH, IPUHAUICKAUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HICTOYHUKH YTIIeBOA0po0B. [IpupoaHblil ra3 u monyTHble HEPTIHbIE




ra3sl. Hegp u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH: MEeperoHkKa,
KPEKUHT (TepMHUECKUH, KaTtanuTtudeckuit), nuponus. [IpomaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOJIYKTHI €T0 epepadoTKU

Kucnopoaconepxaiiyue OpraHndecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHON: CTpOeHUE, PU3NYECKUE
M XUMHUYECKHE  CBOWCTBa  (peakluu  C  AQKTUBHBIMH  METaJUIAMU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), IMpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.
MHoOroaTtoMHble CIUPTHI. ITUICHIJIUKOIb U TIULEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO  IIEIOYHBIMHU  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBIE CHHPTHI). JleiicTBUEe Ha Opranusm

YCJIOBCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHITIUKOJIA

3.2

@deHOM:  CTpOEHHE MOJIEKYNBI, (U3WYECKMEe U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTUl: CTPOCHHE, (PU3UIECKUE U
XUMUYECKHE CBOMCTBA (pPEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), MoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAeabHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMUUECKUE CBOICTBA (CBOMCTBA, 00OmIHMe s
Kjlacca KHCJIOT, peakius dSTepuuKanuu), TNOJIy4eHHe ¢ INPUMEHEHHE.
CreapuHOBas M OJICMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIla KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupel. 'maponus xupos. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

YrneBoabpl: cocTaB, Kiaccu(HKaIus yrieBoJoB (MOHO-, AW- U TOJIHCAXaPUIIB).
['moko3a — mpocTedmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
busnvecKkre 1 XUMHUECKUE CBOMCTBA (B3aumozekicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHWE aMMHA4YHbIM pPAacTBOpoM okcuaa cepebpa(l), BoccTaHoBiIeHHE,
OpO’KeHHE TIIOKO3bI), HAXOXJIEHUE B TMPUPOJE, NPUMEHEHHE, OMoIorhdecKas
poiib. @otocunTe3. OpyKTO3a KAk M30MeEp IIoKo3bl. Kpaxman u nemnono3a Kak
npupoaHble mnoiaumepbl. CTpoeHHe KpaxMmana M Leuiosio3bl. dusznueckue u

XUMHYECKHE CBOICTBA KpaxMaia (TUIpOJIn3, KaYeCTBEHHAs PEaKIis C UOJIO0M)

A3oTCcoIeprKaIiie OpraHuIecKiue COSTMHCHUS

4.1

AMUHOKHUCIOTEL Kak amQoTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe riauiuHa). buonoruueckoe




3HAa4YCHUEC aMHUHOKHUCIIOT. HGHTI/II[BI

4.2

benkn Kak mpUPONHBIE BBICOKOMOJEKYJApHBIE coenuHeHudA. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THIPOIIU3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIINH Ha OCITKH

BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —

noJmmMepus3alAa U NOJIMKOHACHCAI A

5.2

OKClepUMEHTAIbHbIE METOJbl M3y4YEHHUS BEIIECTB U UX [peBpalICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [losrydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUHU

11

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTpOHHAsE 000JI0YKa.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] IEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJO0B. DIEKTPOHHASA KOH(UTYpaIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMu4eckux saeMenToB 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ilepuoguyeckol CHCTEMBI
xuMuyeckux aemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB M
o0pazyeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEpUOIaM.

3HadeHUe MNepUoOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XHUMHUYECKOW  CBS3H
(KoBajieHTHAsT HEMOJISIpHAsE M MOJsipHAsi, HWOHHAs, MeTajmdeckas). HoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKOW CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN ). BomopoaHas cBs3b

14

BaneHTHOCTB. DNeKTpoOTpHUIIATETbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IloHsATne O AucnepcHsIX

cucremax. VMCTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuHeHnii. HoMeHknaTypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukammss — XMMHYECKMX — peakuuil B
HEOPraHMYECKON M OPraHMYECKON XMMHUH. 3aKOH COXPAHEHHUs MaccChl BEILECTB,

3aKOH COXPaHEHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIHIX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMu4yeckoe paBHoBecue. DakTophl, BIMSIOMIUE HA

cocTosiHue Xxumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuanus. CuiapHbIe W ciadbie AnekTposnThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpalibHAas, IIeJIouHast. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMerauioB B llepuoauyeckon cucreMe XUMUYECKUAX
anemenToB J[.M. MenzaeneeBa U OCOOEHHOCTH CTpoeHHS aToMOB. Dusndeckue

CBOMCTBa HEMETAIIIOB. AJIJIOTPOINHSI HEMETAJIOB (Ha MpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepomsa W KpEeMHHs) M HX  COeAMHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). llpuMeHenue

BaXXHEUIITNX HEMETAIJIOB U UX COCIUHEHUN

2.3

Meramnsl. Ilonoxenue meramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBocTBa MeTalIoB. CIlaBbl METAIIIOB.

DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUH METaIIOB

2.4

XYWMHYECKHE CBONCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaluWi, KaJabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) W HX coequHeHwit. Oomue

CIIOCOOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JIMIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B 00€Cre4eHHHM 3KOJOTUYECKOW, SHEPreTUYeCKOW H THIIEBOM
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHSATHE O Hay4YHBIX METOAaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIMIKMX HAYYHBIX NMPUHIUIAX MPOMBIIUIEHHOTO MOJYYEHHS




BOXHEHIIMX BELIECTB. YENOBEK B MHUpE BEIIECTB M MATEPHUAJIOB: BaKHEUIIHNE
CTPOUTENBHBIE MaTepualbl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATEpHANIbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00pEeHUs

3.3

XuMus W 300pOBbE UEJOBEKAa: MpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxrmmmonepHoe o01miectBo «M3marenbetBo «lIpocBemenuer
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.

Axumonepnoe o6mectBo «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Beenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoauyeckoe nocooue —
0a30BbIi ypoBeHBY - M.: JIpoda 2022 rog.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O611ast XuMuUs B TECTaX, 3aJa4ax,
ynpaxHeHusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensH, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc:
KoHTpobHbIe 1 TpoBepOUHbIe paboTHl K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronpnaas kaura mas yaurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
HacronpHas kaura mis yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aiauu o XMMUU U
CrocoObI ux pemeHus» - M.: «/Ipoday, 2021rozx.

7. B.I'. JlenncoBa «Xumus 11 kinacc moypodHbie MIaHbl 10 Y4eOHUKY



O.C.I'abpuensina, I'.I".JIeicoBoii» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Ps6oBa, Y .IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 xirace», - M.:
Ok3amen, 2019r.

9. 9. O.C.T'abpuensH, N.I'.octpoymoB «XUMHUECKUN SKCIIEPUMEHT B mIKoJie 11

kiacey; - M.: llpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://him.1september.ru Equnas xomekmus IIOP: TIpeameTHas KoUTeKIus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
sKcriepuMeHThl: xumusi. Komnekiust Poccuiickoro o01eo0pa3zoBaTensHOTO
nopraa

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Annk6epoBoii

http://www alhimik.ru Beepoccuiickas onmuMmIiinaaa MIKOJIBHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckast XuMUS: 3JICKTPOHHBIA yUeOHUK IS
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: SJIEKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OtkpeiThlit Koyutemk: Xumus http://www.chemistry.ru
JIucTaHIIMOHHAs OJIMMITHA/IA TI0 XUMHUH: TeJICKOMMYHUKAIIMOHHBIH

00pazoBaTeNbHbII MPOEKT
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