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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM HAa YypPOBHE CpPEIHETO O0OIIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannmn», TpeOoBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOrpaMMbl CcpeHero ooOIero oOpa3oBaHUs
(®OIT  COO), npencraieHHbIX B  dDeaepalbHOM  TOCYJIapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeamMera «XHUMHsS» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTelIbHBICE MPOTPAMMBI, U
OCHOBHBIX TMoNoXeHul «Crpareruy pa3BUTHs BocnuTaHuss B Poccuiickoi
@epnepanuu Ha nepuoy 10 2025 roma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTtparerun oOy4eHUsl, BOCIIUTAHUS U PAa3BUTHS 00yJalOUIUXCsl CPECTBAMU
ydueOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZIepKaHUs, PE3yJbTaTOB OOy4YeHHUS U TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXUT 3aBepLIAIONIMM JTallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo o0O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 W TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPeACTBAMHU y4eOHOTO
npeaMeTa «XUMHs», COJAEpPXKAHUE UM TOCTPOCHHE KOTOPOTO OINpEIeieHbl B
nporpaMMme IO XUMHUU € Y4ETOM chnenuduKd HAayKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4dEéTOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero obmiero oopasoBanus B Poccutickort deaepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOylo poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOT'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda MU KU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSMHA W MPUHIMIIAMH CPEAHETO OOIIETOo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWI MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHUEM 3HAHUW W3 OONICH XUMUW) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBl 3HAHWM NPU U3YYCHUU
npeaMeTa 0O€CleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuu BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHHN. B Kypce OpraHM4eckol XWMHUU TOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
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
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
00o01aromIei 10 0ObACHSIOMEN U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kmaccoB
IIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHUYECKH W MPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IPYTUMH HayKaMH, PAcKpbIBAlOT €€ pOJib B IIO03HABATEIbHOM MU IIPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUH XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALIUIO U
OpPUMEHATh €€ JJId TONOJIHEHUS 3HAaHUM, pEelIeHUs WHTEUIEKTYalJbHbIX U
AKCIMEPUMEHTAIIbHBIX HUCCIEA0BAaTEeNbCKUX 3a4a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsD» ~ JAHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OO0YyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM SKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKKe MpoOJieM COepexeHUsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIHUTAHMS, PA3BUTUS W COLMAIM3ALUU
o0Oy4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUN, HUMEKOIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTKku nH(popMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUYECKON
U HCCIIEJOBATENBbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIBbHONM XApaKTEPUCTUKU IEJIed HW3Yy4YEHUsT NIpEeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH Y€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEIIeU W3yYEHUS
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000MIEeHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U IOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  IPaBUII
6e30macHOro 0OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1ad U3yYeHUs
peaMeTa B IporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpenHero ooliero oopazoanusi. CerogaHs B
OpernojlaBaHu  XUMHUM B OOJIbIIEH  CTEMEeHH OTHAETCA  MPEANOYTEeHUE
IPAKTUUECKONM KOMIIOHEHTE COJAep)KaHusd OOyueHHUs, OPHEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHMu3aliy, BIAJCIOIIETO HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcCO0aMU U
YMEHUSMHU aKTUBHOTO MOJIYYEHHS] 3HAHUN U NMPUMEHEHUS! UX B PEalbHOW >KU3HU
JUTSL pelIeHUs] TPaKTUYECKUX 3a/1ay.

B cBA3M ¢ 3TMM npu H3ydyeHUH MpeaMeTa «XUMUsS» JOMHUHHUPYHOLIEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3a7auu, KakK:

ajanTamys 00y4arolUXCsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
PELICHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMmupoBaHre y O0Oy4arolUMXCsi  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETECHIIUI), HMMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpoljeM, oUCKa, aHalnu3a U 00paboTKku MH(pOpMAIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa JAEITeIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHMM XHWMHHM, a TaKXke g OUEHKHM C TO3ULUN
HKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOIHYIO CPELY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOTIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TOMCKA M aHaiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHMM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroumxcsi yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HAIpPaBJIEHHOCTH XWUMHUH, €€ BAXXHOM POIM B PEHICHUH TJI00ANbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTrO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3/0POBBIO, a TaKKe NPUOOPETEHHsS OIbITA
UCTIOJIB30BaHUSl TIONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHHUSIMH.

B yueOnoMm mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOro ypoBHS BXOJIUT B COCTaB MpeAMETHON o0nactu «EcrecTBEeHHO-HAyYHBIE
PEIMETHI.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEpHAIOB. Te€opus CTPOEHUS] OPraHUYECKHUX
coeaunenuit A. M. bytiepoBa, e€ ocHOBHBIE TT010)KeHHI. CTpyKTYpHBIE (hOPMYJIIbI
OpPraHMYECKHUX BelIeCTB. [ oOMoJyorus, wu30oMepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHMM (cucTeMarhueckas) W TpUBHAIbHBIE Ha3BaHUsA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPALIEHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXJECHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psiji. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U MPUMEHEHHE.

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

AJKHUHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AlIETHIIEH
— MPOCTEHIIMIA TpPeICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), OJyYCHUE U IPUMEHEHHUE.

Apensl. berzon: cocrtaB, cTpoeHue, pU3NUECKHE W XUMHUYECKHE CBONCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYyeHue u npumeneHue. TOKCUYHOCTH



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPHUHAICKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIIEBONOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEePEroHKa, KPEKUHT (TePMUYECKUM, KaTalIuTU4deckuil), mnuposm3. IIpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIleHU:
O3HAKOMJIEHHE C 00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HUHbI, KOJUIEKUIUU
«Hepts» u  «VYromp», MOAENIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXO/HBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue opranHnyeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peaklUu C AaKTUBHBIMH MeETaJlJlaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu cUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJEWUCTBHE CO IIECJTOYHBIMU
MeTajllaMH, KaueCTBEHHas peakllds Ha MHOI0aTOMHble cnupThbl). [leficTBue Ha
opranu3M yesnoBeka. [[pumeHneHne ramuiuepruaa u STUIICHTIIUKOJIS.

®deHo: CTpOCHHWE MOJEKYJbl, (HU3NYecCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Qenona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbIaeruja, aleTalblIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCyCHasi KHCJIOTBI: CTpOEHHE, (PU3MUECKHEe M XMMUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U NpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsT KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mplla Kak COJTHM BBICIIIMX KapOOHOBBIX KUCIIOT, MX MOIOIIEEe ACHCTBUE.

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



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JH- U
nosmcaxapuabl). [ rok03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJAEWUCTBHE C
ruapokcugom Mmenu(Il), okucienue amMmmuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
poBeJcHNE, HAOJIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJICUCTBUE TJIMIIEPUHA C
ruapokcuiom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucinenuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKI[MU MO HW3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnyeckue
U XUMHUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumMmepe rmmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. llepBuuHasi,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOMICTBa OENKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpaIleHUi:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OeIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE TMOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSST MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTANIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJlu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

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

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaUMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUO0OB. DNEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepuoanueckoi CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmnaM U MEpHOJIaM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(KOBaJICHTHAsi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomoponaHas cBsA3b. BaeHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

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

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMHUECKUX PEAKIIHIX.

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

Dnextponutryeckas nucconuanus. CuiabHbIC B cliadbie d5ekTponThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabiun «llepuoanueckas cucreMa XuMuueckux sneMmentoB [l. .
MeHneneeBa», U3ydeHHE MOJIECNCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHuE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO MHAMUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHWMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIOJIB30BAHUEM IOHATHUS «MacCOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

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

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajOreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COCAUHEHHM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprmeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HATPSHKEHUN METaJIIOB.

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

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

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX IPEBPAILCHUI:
U3y4YeHUEe KOJUIEKIMH «MeTauibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHWE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0€30MaCHOTO HCIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBsA3€d TMpPU  HU3YyUYCHUM  OOmer
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUNA, SBJISIOIIAXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMs, MNEPUOAUYHOCTh, HAONIIOACHHE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaAIBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMu4eckasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTEpHUaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCI TPOTpaMM CcpeaHero oomiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/ICITEIIEHOCTHBIN MOXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsI BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4KMe MOTUBALIMK K OOYYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

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

JIM4HOCTHBIE PE3yJdbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMHU  TMpoIeccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
00yJarmmXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aluu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSl 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIUX IPU aHAIU3€E Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBaO)KEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTHUIKEHHSI HAyKH €CThb pe3yJsIbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust mpaBuil 0e30mMacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJAEHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM U HENPUATHS BPEAHBIX NMPUBBIYEK (YHNOTpeOIeHUs
aJIKOTr0JIs, HAPKOTHKOB, KYpEHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTHUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYeHHIO MPodeccuil pa3TuyHOro pojaa, B TOM
YUCJIe HA OCHOBE NIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIBHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHusi, Oyayuiedl npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

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

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTHKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s COBPEMEHHOM
LIUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIICHUH I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyJAa U SKOJOTWYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiIEeHa
00I11eCTBa;

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



MoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHUS J1eJaTh 0OOCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
pelieHust mpo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY IIOJIYYE€HUIO HOBBIX 3HAHUH 1O XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodheccuoHaTbHON

NESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

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 ClHenupUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHbIE, KOMMYHHKATUBHBIC,

PETYJIATUBHEIC), o0ecrneunBaroIme dbopmMupoBaHHe (GYHKITMOHAITLHOM
I'PaMOTHOCTH M COITMAIBHON KOMITETCHIINN 00yJatOIuXCs;
CITOCOOHOCTH o0yJaroIXcst HUCIIOJIB30BaATH OCBOEHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHbIMH Mo3HaBaTeJIbHBIMH
JNEeHCTBUSAIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

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

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUM;

BHIOMPATh OCHOBAaHUS W KPUTEPUH JJIs KIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYCCKOU
peaklMy — MpU PEIIEHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3ajad,
IPUMEHSTh HAa3BaHHbIE MOJIEJIbHBIC MTPEICTABIICHUS VISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIET0BAHMS, UCIIOJIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
mporecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHaTu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpe/ICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-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 ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/mim
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHINIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MPOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/ICHUSI U 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABAaTEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BBIOMpaTh HauOoliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

IMPEJMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

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



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTMOJIATalOIIME TOHATHS (XUMHUYECKHM DSJIEMEHT, aToM, O3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA S3bIK XUMHH; MHPOBO33PECHUYECKUE 3HAHUSA,
JeXalyue B OCHOBE MOHUMAaHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SBJIEHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYCHUH U
0€30MacHOM HCIOJIb30BAaHUU Ba)KHEUIINX OPraHUYECKHUX BEUIECTB B OBITY U
MPAKTUYECKOH JEATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPHU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIINE TMOHATUS IPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUUYECKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
U3rOTABIMBATh MOJEIN MOJIEKYJl OpPraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynmne COeAWHEHUN (yriaeBOIOpPOAbI, KHCIOPOA U a30TCOAEp KaIliue
COCIMHEHUS, BBICOKOMOJICKYJSIPHBIC COCIUHEHMsI), JaBaTb WM Ha3BaHUS IIO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TpPHBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAS KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOM CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPONMWIEH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, HeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PEaAKIHUil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YIII€BOAOPOTHOTO
ChIpbsi  (He(Th, NPUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECCKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO W3 HUCXOAHBIX
BEIECTB WUJIU NPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHHU TIPU MU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAod M JabopaTOpHBIM OOOpYIOBaHMEM, a TakXKe MpaBuia OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPU HATPEBAaHUH, MIOJTyUYCHHE
THJIEHA M W3yYE€HUE €ro CBOWCTB, KAaYECTBEHHBIC PEAKIIMH OPraHUuYEeCKHX
BEIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(boOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBAa MacCOBOMU
uHdopmaruu, aTepHeT U ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOEro 3J0POBBS M OKpYXKAIOIIEeW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMAacHOCTh BO3JICUCTBHUS HAa >KUBbIE OPraHU3MBbI OIPEACIIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BeKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX ¥ CIHA0OBUASIIUX OOYYAIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

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

c(hOPpMHUPOBAHHOCTh  MPEJCTABIECHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XWMHU B IIO3HAHUU SBJICHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKHUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
NIEKTPOJIMTHYECKON JaucconManuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIleHUs] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SA3BIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
cocTaBe, MMOJIyYeHUH U 0€30MaCHOM MCIOJb30BaHUU BaKHEHIIIMX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU TOHSATHI,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBieHuss (HOpMya BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucreMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJIHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh yYMEHUHI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenaeneeBa 1 I€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOUTYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmeHtoB JI. M. MenneneeBa, UCHoJyib3ys MOHATHUS «S-, p-, d-
IIEKTPOHHBIE opouTanu, «9HEPreTUYECKUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M UX COEIMHEHUU
10 TIEprUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB [[. M.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
b dexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OpPaTHMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO 0OMEHa, yUnUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLIMHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KayeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TIyTéM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMu OT Pa3IuYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke C(POPMUPOBAHHOCTH NPEICTaBICHUNA 00 OOLIMX HAyYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEILECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMHYECKOTO OJKCIIEpUMEHTa 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 (CpElCTBAa MAacCOBOMU
KOMMYHUKaIK, IHTepHEeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OyJaronumXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI pecypesI
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbuble yriaeBogOpOAbl — aIKaHbI 2
5 HenpenenbHble yriieBogopOIbl: aJKEHBI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTu4ecKue yrieBog0pOabl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 |
UX mepepadoTka
Uroro no pazgeny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 2




Hroro no pazneny

13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Metanibl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTraHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XuMHA U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmert opraHnyeckoil XuMuu, e€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHN4YEeCKUX
coeguHennit A. M. bytneposa, eé
OCHOBHBIE MOJIOKEHUS

[Ipencrasnenue o kaaccuukanuu
opranudeckux Beuiects. HomeHnkmnarypa
(cucTemaTuveckas) ¥ TpPUBUAIBHBIC
Ha3BaHUS OPraHMYECKUX BEIICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpoCTEHIIe
NpCACTABUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJEH U NPONUIEH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padorta Ne 1. «[Tonyuenue
STHJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilomyyenue
CUHTETHYECKOTO KayyyKa 1 PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Beluncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnyeckas CBA3b yriaeBOAOPOAOB,
MIPUHAUIEKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MPUPOHBIN ra3 U MOMyTHBIC He(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIIJIEBOIOPOIOB:

15 MPUPOHBIN ra3 U MOMyTHBIE HE(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pazaeny
«YTII€BOIOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHble CIUPTHI: ATUICHTIIMKOIIb U
[JIMLIEPUH

19 @DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpnerunsl: GopMaNbaeTU U
arneTanpaerua. AeToH

21 OAHOOCHOBHBIE NpeieNibHbIe KapOOHOBBIE
KHMCIIOTBI: MypaBbUHAs U YKCYCHast

22 [TpakTrueckas pabota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCIIOT

24

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

25

CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

26

XKupsr: TUApOIHN3, NIPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

27

VYTrieBoibl: cocTaB, KitacCupUKaIusI.
Baxnerive npencraBuTeNnu: rioKo3a,
¢bpykTO3a, caxapos3a

28

Kpaxman u nemirono3a Kak NpupoHbie
MOJINMEPBI

29

KonTponpHas pabora mo pazaeny
«Kucnopozcoaepkaiiye opraHn4ecKue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OOm1ast XxapaKTepUCTHKA a30TCOACPIKALIIX
OpPraHUYECKUX COSAMHECHUN /
Bcepoccuiickas nmpoepouHasi pabota

31

AMWHBI: METUJIAMHUH W aHUJINH

32

AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
OpraHMYEeCKUEe COCTUHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentunapr.
benku kak npupoiHbIe




BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

OCHOBHBIC TTOHSTHS XUMHU

33 BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN !
OcHOBHBIE METO/BI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1
[TnacTmacchl, Kayqyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypaIus aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHYecKux sneMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIIaM 1 nepuojaaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XuMHUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O Y HEMOJIEKYJISIPHOT'O
CTpOCHUS

[TonsiTHE O IUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coenHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHNS JHEPTUU NIPU
XUMHMYECKHUX PEAKIMAX

Ckopoctb peakiuu. OOpaTuMble peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpoIuTHYEeCKas Aucconuanus. [lonarue
0 BoJIopoHOM Tokasarene (pH) pactBopa.
Peakiiuu nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrtponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHU

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me Gpu3ndecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUIA) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, KeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«MeTtannaen»"

20

Hewmeranibl, ux mojoxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyYecKre CBOKMCTBA HEMETAILIOB.
ANnotponus HeMEeTaJUIoB (Ha puUMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUUecKre CBOMCTBa a30Ta, hochopa u ux
COCIMHEHU I

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 110




TteMe «Hemeramsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTANIBHBIX 3a7a4 I10 TeEMe 1
"Hemeranmst"»

73 KontponbHas padoTa mo TeMam «MeTauibi )
u «Hemeramisny

79 Heopranunueckue u opraHnyeckue KuciaoThI. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHuyecKkue coequHeHus. ['enernueckas )
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Pone xumMun B obecrieueHIH SKOJIOTHIECKOH,

31 SHEPTEeTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIUHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUICHHOIO MTOJIy4eHUS 1
Ba)XKHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 XuUMHSA U 300pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMUHU B T[O3HAHHHU
SBIIGHUH TpUPONbI, B (OPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3a1ad W OSKOJOTHYeCKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpenie

1.2

Brnanenue cucremoil XUMHYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIaTratoIne MIOHSATHUSA (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
GyHKIIMOHANBHAS ~ TpyNNa,  paadKal,  H30MEpHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHUCIOPOI- H
a30TcojiepKalllie COEAUHEHHs, OMOJIOTMYeCKH AaKTUBHBIE BEIIECTBA
(YyrieBonpl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (TeopHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOIOTHYECKUE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONYyYeHUH U Oe30MacHOM
WCIONB30BAHUM BAXXHEHIIMX HEOPTaHMYECKUX M  OPraHUYEeCKUX

BCIIICCTB B 6I)ITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTh YMEHHMH BBISABISATH XapaKTEPHBIC TMPHU3HAKU
MOHATUM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHSA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPTraHUYECKUX COCAUHEHUIN

1.4

c(OPMUPOBAHHOCTh YMEHHMM HCIIOIB30BaTh XMMHUUYECKYI0 CHMBOJIMKY
JUISL COCTaBJIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COkpaméHHol) (opMya OpraHMYECKUX BEIIECTB W  YPaBHEHHIA
XUMHUYECKHUX PEAKLIM, U3rOTAaBINBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX
BEIIECTB JJI1 WUIFOCTPALMM HUX XUMUYECKOIO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTh ~ YMEHHMH  yCTaHaBIMBaTh  NPUHAJIEKHOCTD
HU3YUCHHBIX OpPTraHUYCCKUX BCIHICCTB IIO HX COCTaBy U CTPOCHHUIO K
ompenenéHHOMY Kilaccy (Tpymme) CoeauHEHUH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACpIKAIINE COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTUYCCKOU

HomeHknarype (IUPAC)

1.5

CdopmupoBaHHOCTE YMEHHUS OMPEACTSATh BUABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIC)

1.6

ChopMuUpOBaHHOCTH ~ yMEHHUS MPHUMEHATH: TOJOXKEHUS  TEOPUH
CTpOeHHUsI opraHuveckux BemiecTB A.M. ByrnepoBa mis oObsicHEHUS
3aBHCHMOCTH CBOMICTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxarue u a30TCoJIepKalne

OpraHn4CCKUC COCIUHCHU. BBICOKOMO.HGKy.H}IpHBIG COCIMHCHUA

2.1

CchopMupoBaHHOCTH yMEHUH MPUBOAWTH TPHUBHAJIBHBIC HA3BAHUS
OTIENbHBIX OPraHWYECKUX BEUIECTB (ITHJICH, MPONMJICH, AalleTHIICH,
STWJICHIJIMKOJb, TJUIEpUH, (eHon, (opManbIeruy, aueTaabAerum,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBasl KHCJIOTa, TJIIOKO3a, (PPyKTO3a, Kpaxmai, IeJUTJI03a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bml/meacne U XUMHYCCKUC CBOﬁCTBa THUIINYHBIX HpeHCTaBHTeHeﬁ
pa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JTHJICH,
MpOMWICH, areTuieH, OyraaweH-1,3, merunOyramuen-1,3, OeH307,
METaHOJ, ITAHOJ, STUJICHIJIHMKOIb, TJIUIEPUH, (EHON, aleTaabIeru],
MypaBbUHAs U YKCyCHas KHCIJIOTBHI, IJIIFOKO3a, Kpaxmal, LEJLII0JIO3a,

aMUHOYKCYCHAs KHCIIOTA)

23

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXIYy  TUIWYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX

PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTB yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB MepepadoTKu

XUMUS U KU3Hb. PacuéTrl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJB3YEMBIX B XMMUU IIPU U3YUCHUU




BEIIECTB W XHMMHYECKUX SBICHUN (HaONIoJeHUE, W3MEpEHHUeE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAHWUS I DOPUHATUS PpPEHIEHUH B  KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEIIECTBAMUA U UX ITPUMCHCHHUEM

32

ChopMupoBaHHOCTh YMEHHH COONIONATh TpaBHJA IIOJB30BAHUS
XUMUYECKOH TIOCYOM ¥ J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKHUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOJHITh XUMHYECKHIA
AKCHEPUMEHT (TIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYeHHE STUJICHA U M3yYCHHE €T0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4YCeCKUX BCHICCTB, ACHATypalud 6€HKOB IIpu HarpeBaHuu,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0e30macHOCTH TIpH OOpallleHnHd C BEIIECTBAMH U JIAOOpaTOPHBIM
000pyI0BaHUEM; MIPEJCTABIISATh pe3yIbTaThI XHUMHYECKOTO
JKCIIepUMEHTa B (opMe 3amucu  YpaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIMPOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MIPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO

M3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKITUHN)

3.5

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH aQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIHIo, MOJIYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nuadopmaruu, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOATh MpaBUIA IKOJIOTHYECKH
1[e71eco00pa3HOro TOBENEHUS B OBITY M TPYIOBOU ACSITETHHOCTH B
LEJIIX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYKAIOWIECH MNPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha YKUBbIE OPTaHU3MBI
onpeneaEHHbIX OPraHUYeCKUX BEHIECTB, MOHUMAsl CMBICT MOKa3aTess
I[MAK (mpenenbHO AOMYCTUMON  KOHIICHTpPAIMH), TMOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHs] W TNPEAOTBpAIllEHUs HUX BPEIHOTO

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

11 KJIACC

Kon
NpoBepPsSIEMOro

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPpaMMbl CpeiHero 001ero odpa3oBanusi




pe3yjabTara

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Brnagenne cucrtemMoill XMMUYECKMX 3HAaHWW, KOTOPas BKIIFOYAET:
OCHOBOIIOJIATAlONIMe  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIIN AaTOMOB,
WOH, MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBSA3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemérka, TUIBl XUMHYECKUX peaklui
(OKHCIUTENBHO-BOCCTAHOBUTENBHbBIE, 3K30- W 3HIOTEPMUYECKHUE,
peaKkUuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALMUS, OKHUCIHWTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKON pEakKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsSl SJIEKTPOJUTHUECKOM nucconuanuu, Ilepuognueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJIOTHUECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYy4YeHMH U O€30lacHOM HCIOJIb30BAaHUM BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKOW AEATENBHOCTH

YCJIOBCKaA

1.2

ChopMupOBaHHOCTh YMEHHUI BBIABIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YyYCHHBIX IIOHATHM, IPHUMEHATH COOTBETCTBYIOLIUE
MOHATHS IPU ONUCAHWM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BELIECTB U MX IPEBpAIICHUH; BBIABIATH B3aMMOCBI3b XUMHUYECKHX
3HaHUHN c MIOHATUAMU 51 [IPEACTABICHUAMU IPYrux

C€CTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

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

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh yYMEHHUH ONpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XUMHMUYECKUX JIIEMEHTOB B COEIUHEHUSIX PaA3IMUYHOIO
cocTaBa, BHJl XHMHYECKOW  CBsi3M  (KOBaJieHTHas,  WOHHAfi,
MeTaJIJTN4ecKasi, BOAOPOIHAs) B COCAUHEHUSX, TUI KPUCTALITHYECKON
PEeIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIApHasi, MOHHas,

MeTaJuTn4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN ONpPEAEINATh XapakTep Cpelbl B BOIHBIX

pacTBOpax HEOPraHUUECKUX COSAUHEHUN

1.6

ChopMupOBaHHOCTH ~ YMEHHMS  KJIACCU(HUIMPOBATH  XMMUYECKHE
peakuuy Mo pas3InyHbIM MPU3HAKAM (YMCIy U COCTaBY PEArupyroLnX

BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTeneHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, yY4acCTHro

KaTallu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBISATH YPaBHEHUS  PEAKIMA
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pPEaKLUH
MOHHOT0 OOMEHA, YUUTHIBAs YCJIOBUS, IPH KOTOPBIX ITH PEaKLUH HIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKILUU, MOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJIHBIX

pacTBOpax HEOPraHUYECKHUX BEIIECTB

1.9

CdopmupoBaHHOCTh YMEHHH PaCKpBIBATh CYIIHOCTh OKHUCIUTEIHHO-
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 paBHOBCECHUA B 3aBUCMMOCTHU OT BHCIIHCTO BO3I[GI‘/JICTBI/I}I

(npunuun Jle larense)

OOm1ast 1 HeOpraHuyecKast XUMHS

2.1

CchopMupoBaHHOCTH yMEHHI packpeiBaTh cMbich [lepuonndeckoro
3aK0Ha J.N. Meunneneena Hu JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYI0,  OOBACHUTEIbHYIO M  MPOTHOCTHYECKYIO

byHKIIIN

2.2

CopMHUpOBaHHOCTH YMEHUM XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB 1-4 mnepuonoB Ilepuognueckoit
cucTeMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa, HCHONIb3Ys
MOHATUSA  «S-, p-, d-dTIEKTPOHHBICE OpPOUTATNY, <«IHEPIETHUYCCKUE
YPOBHHM»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO Mepuojam u rpymnmnam

[Tepuoanueckoit cucremsl XxuMuieckux 3aeMeHToB .M. Menneneesa
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CdopmupoBaHHOCTE yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHYECKOW  CBSI3U  MEXKIY
HEOPraHMYECKUMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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ChopMupOBaHHOCTH ~ YMEHMH  YCTAQHaBIMBAaTh  MPUHAIEKHOCTD

HEOPraHUYECKHX BEHIECTB MO MX COCTaBY K OMNpPEACIIEHHOMY KIlaccy




(rpymnme) coenMHEHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(QOTEPHBIEC TUPOKCHUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BATh XUMUYECKYI0 CHMBOJUKY
JUIS  COCTaBlieHUST (OpMyN BEIIECTB W YypPaBHEHUH XUMHUYECKUX
peaknuii, cuctematndeckyto HoMeHKIaTypy (IUPAC) u TpuBuaabHbIC
Ha3BaHUSA OT/ACIbHBIX HEOPraHMYECKHX BeEIEeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTh, Heram€Has HW3BECTb,

MUTHEBAs COJIA, MTUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYINIECTBOBAHME  TCHETHYECKOW  CBSI3U  MEXIY
HEOPTraHWYECKUMH  BEUIECTBAMH  C  [IOMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CdhopmupoBaHHOCT YMEHHI TJIAHUPOBATH U BBITIONHATh XUMUYECKUIT
OKCIIEPUMEHT (Pa3NIOKEHUE NEpPOKCHAA BOJAOpPOJA B MPHUCYTCTBUU
KaTalIn3aTopa, OINpPEACICHHE CPEIbl PACTBOPOB BELICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HHAWKATOpa, BIMSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh ~XHMHYECKOH pEakUuH, peaklud HOHHOrO OOMEHa,
KayecTBEHHbIC PEaKLIUU Ha Cynb(]ar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHMsI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 0 TeMaM
«Metamns» U «HeMmeTamib») B COOTBETCTBUU C MPABHIAMHU TEXHUKH
0€30macHOCTH TpH OOpAIIeHUH C BEIIeCTBAMH M JIAOOPaTOPHBIM
OGOpyZ[OBaHI/IeM; npCACTaBIATh PE3YIbTAThI XUMHNYCCKOI'O
JKCIIepUMEHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

2.8

CdopMHupOBaHHOCTE yYMEHHH cOOMIONaTh TpaBHia IOJIH30BAHU
XUMHAYECKON TMOCyIoH M JabopaTOpHBIM O0OpYyJOBaHHEM, a TAKKe
npaBujia oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMU

110 BBIITOJTHCHHUIO na60paT0prlx XHUMHUYCCKUX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHMH  XapaKTepU30BaTh  XHMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NMPOMBIIIJICHHOTO IMOJIYyYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBIeHUN 00
O0ImMX HAy4yHBIX MPUHLOMIAX M  OKOJOTHYECKHUX  Ipobiiemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAYyYHOW KapTHUHBI MHpa, pPOJIM XUMUU B [IO3HAHUU




SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'pPaMOTHOCTH, HEOOXOOMMOM uIs
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IIPHPOJTHON Cpejie

32

CdopMupoBaHHOCTH YMEHHI KPUTHYECKHU aQHAJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMAIMio, MOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOi KOMMYHHKAIWHU, C€Th IHTEpHET U Ipyrue)

3.3

CdopmupoBaHHOCTh yMEHHMH COOMIOATh TpaBUIa SKOJOTUYECKU
11€JIecO00pa3HOro TMOBEIEHUSI B OBITY M TPYIOBOH JAEATEIBHOCTH B
LEJIAX COXPaHEHUs] CBOEro 370pPOBbS W OKPYXAIOIIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTb OIIACHOCTb B03,Z[€I>'ICTBI/I$I Ha JKUBBIC OpraHu3MbI
ONpeAeEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, nmoscHsITh
Ha TIpuUMeEpax CrocoObl YMEHBIIICHUs W TIPEAOTBPAICHUS WX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH yMEHUU MPOBOJIUTH BBIYHMCIICHUS c
HCIOJIb30BAHUEM IOHSTHSI «MaccoBasl JI0JIsl BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHWM Ta30B NpPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TeruIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHs MacChl

BELIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1

TeopeTnueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

[Ipenmer opraHnyeckoM XHUMHUU: €€ BO3ZHUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MOJIy4YEHUN HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOEHHUS OPraHUYECKHUX

coequHenniit A.M. bytnepoBa, €€ OCHOBHBIEC MOJIOKEHUS

1.2

CrpykrypHble (OpMyibl OpraHMYeCKHX BemlecTB. ['oMosorus, wu3oMepus.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHHUSIX — OIMHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o KacCUpUKAIMA OPTaHUYECKUX BEIECTB

1.3

Homenkmatypa opraHMuecKux COEAMHEHUU (CHCTeMaTHU4ecKas) U TPUBUATHHBIC

Ha3BaHUS BaXKHEHUIITNIX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOECHUE, TOMOJIOTUYECKUH pll. MeTaH U 3TaH — IpocTeIINe
NPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE U XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMeIIeHUS ¥ TOPEHUs), HaXOXKACHUE B IPUPO/IE, OJTyUEHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN psAA. OTWIEH U TPONWICH —
MPOCTEHIINE MPEICTaBUTENIN AIKEHOB: (pU3MYecKkrue M XHMMHUYECKHE CBOWCTBA
(peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUA, TUApPaATAllUH, OKHCJICHUA U

HOHI/IMepI/I3aI_II/II/I), MOJIYUYCHUC U TPUMCHCHUC
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Anxanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lomydueHne cMHTETMUECKOTO

Kay4dyKa U pe3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALIETHIICH —
IPOCTEHIIMHA TpEeACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (QU3NYECKHE U
XMMUYECKHE CBOMCTBA (pEaKkIMy TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, THAPATALIUY,

TOpPEHMS), TOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszon: cocraB, crpoeHue, (QU3MYECKHE U XHUMHYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUs), IOJYyYEHUE U IpUMEHEHHE. Toyou:
COCTaB, CTpOCHHE, (u3NUeCKMe W XHMHYECKHE CBOWCTBA  (peakiuu
raJIOTCHUPOBAaHUS M HUTPOBAHHS), TOIYYCHHUE M TpHUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHermueckas CBsA3b MEXAY YIVIEBOJOPOJAAMH, IPUHAUICKAUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoHbIe HCTOUYHUKH YTIIeBOA0po0B. [IpupoHblil ra3 u monyTHbe HEPTIHbIE




ra3sl. Heg1p 1 e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH: MEepEeroHKa,
KPEKUHT (TepMHUECKUH, KaTanuTudeckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUIEHHOCTH W B ObITy. KameHHBIH yroiap u

MPOJIYKTHI €T0 TIepepadoTKU

Kucnopoacoaepxaniyue OpraHnyecKue COSAMHCHHS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOM: CTpOeHUE, (PU3NYECKUE
M XUMHUYECKHE  CBOWcTBa  (peakIMu  C  AKTUBHBIMH  METaJUIaMU,
raJIoreHOBOJIOPOJIaMHU, TOpPEHUE), MpPUMEHEHHE. BoJOpOJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOJIa U ATaHOJIa HA OPraHU3M 4YeJOBEKa.
MHoOroaTroMHble CIUPTHI. ITUICHIIIUKOIb U TIULEPUH: CTPOCHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBa  (B3aMMOJCHCTBHE CO  IIEIOYHBIMH  METaJUIAMU,
KaueCTBEHHasi peakiusi Ha MHOIOATOMHBbIE CHHPTHI). JleiicTBUEe Ha oOpranusm

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIMHOEPpHUHA U STUJICHIJIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYNBI, (U3NYECKME U XUMHUYECKHME CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaeruipl ¥ KeTOHbI. DopMabIeTH I, alleTalbACTU/l: CTPOCHHE, (DU3UICCKUE U
XUMUYECKHE CBOMCTBA (PEaKIMKM OKHMCIICHHUS U BOCCTAHOBJICHUS, KaueCTBCHHBIC

peaxkuun), NoJy4eHue U IpUMEHEHNE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOMCTBA, 00IIMe IS
Kjlacca KHCJIOT, peakiuss 3TepuduKanuu), TNOJIyYeHHe ¢ INPUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MBIa KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICEC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. 'maponus xupoB. [Ipumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(HKaIms yrieBoJoB (MOHO-, AW- U TOJIHCAXaPUIIB).
I'moko3a — mpocTedmii MOHOCaxapul: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
(bu3MYecKre 1 XUMUYECKHEe CBOMCTBA (B3auMoaeicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHWE aMMHA4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBieHHE,
OpOXKEHHE TIIIOKO3bl), HAXOXJECHUE B IPHPOJIE, NMPUMEHEHUE, Ouoyiornueckas
poiab. @otocuHTe3. PpyKTO3a KaK M30Mep INIOKO3bl. Kpaxman u nesmnronos3a Kak
npupoaHbie mnojaumepbl. CTpoeHHe KpaxMmana M 1Leuiono3bl. dusnueckue u

XUMHUYECKHE CBOICTBA KpaxMaina (TUIpOJIn3, KaYeCTBEHHAs PEaKIus C HOJIO0M)

A3oTCcoIepKaIiie OpraHuIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTEL Kak am@oTepHble opraHuyeckue coenuHeHus. dusuueckue u

XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMmepe riaunuHa). buonoruueckoe




3HAa4YCHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benkn Kak mIpUPONHBIE BBICOKOMOJEKYJSApHBIE coenuHeHudA. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THIPOIU3, ACHATYpallvsl, KAYeCTBCHHbBIE PEaKIINH Ha OCITKH

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEAHSISI MOJIEKYJIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN —

noJmmMepurs3aluAa U NOJIMKOHACHCAIUA
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DKClepUMEHTANIbHbIE METOJbl M3y4YEHHUS BEIIECTB U UX I[peBpalICHH:
O3HaKOMJICHHE ¢ 00pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yykoB. [lorydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XUMHUYECKUH 371eMeHT. ATOM. SIapo atoma, M30TOIBL. DJIEKTPOHHAsE 000JI0YKa.
DHepreTuveckre YpoBHHU, MOIYPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTHI.
OcoOeHHOCTH pacIpe/ieIeHus] JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPHOJO0B. DIEKTPOHHASA KOH(UTYpalHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XuMu4eckux saeMenToB 1. M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U Ilepuoguyeckoil CHCTEMBI
xuMuyeckux aemeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB XUMHUUYECKHUX OJJIEMEHTOB M
o0pa3yeMbIX WMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIaM W TEepUOIaM.

3HadeHUe MNepUOANYCCKOro 3aKOHAa B pa3BUTHU HAYKU

1.3

Ctpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHIBl XHUMHUYECKOW  CBS3HU
(koBajieHTHAs HEMOJISIpHAsE M MOJspHAsi, HWOHHAs, MeTajmyeckas). HoHbI:
KaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN U JOHOPHO-aKIIENTOPHEIN). BomopoaHas cBs3b

1.4

BaneHTHOCTB. DNeKTpoOTpHUIIATEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. [HIMbl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pemérku. IloHsATne O aucnepcHsIX

cucremax. MCTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0Js BCIICCTBA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuHeHnii. HoMeHknaTypa HeopraHn4ecKux

BCIICCTB

1.7

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

3aKOH COXPaHEeHMsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKHUX PEaKIHIX

1.8

CKOpOoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4deckoe paBHoBecue. DakTophl, BIMSIOMUE Ha

cocTosiHue xumuieckoro pasHoBecus. [Tpunuun Jle [latense

1.10

OnexTponuTrueckas aucconuarys. CuiapHbIE W ciadbie AnekTposnthl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIas, HEUTpalibHAas, IIeJIouHas. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenue HeMerauioB B llepuoauyeckoi cucreMe XUMUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpoeHHS aToMOB. Duzndeckue

CBOMCTBAa HEMETAJIIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha IpUMEpPE KUCIOPOAa, CEPBI,

dbocdopa u yriepona)

2.2

XVWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpbI, a30Ta,
dbochopa, yriepoma W KpEeMHHs) M HX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). llpuMeHenue

Ba)XXHEUIITNX HEMETAIJIOB U UX COSOUHECHUN
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Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckod cucreMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000J0UEK
aToMoB MeTayuioB. O0mue ¢puzndeckue cBoicTBa MeTayioB. CIjlaBbl METAIIIOB.

DNEKTPOXUMHUYECKHUH Psiji HAIIPSHKEHUH METaIIOB
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XVWMHYECKHUE CBONCTBA BAXHEHIIMX METAJIOB (HATPUM, KaluWii, KaabIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, JKele30, MeIb) U HX coequHeHwit. OOmue

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

2.5

I'eneTnueckas CBI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMJICKAINIUX K PA3JINIHBIM

KiaccaM

XUMUS U )KU3Hb

3.1

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

BEIIIECTB U XUMUUYECKHUX PEAKIIUHA

3.2

[IpencraBienust 06 OOIIMX HAYYHBIX NMPUHIUMNAX MPOMBIIUICHHOTO MOJYYEHUS




BOXHENIIMX BelleCcTB. UenoBEK B MHUpPE BELIECTB U MATEPHANIOB: BAXKHEUILIHNE
CTPOUTENBHBIE MaTepualibl, KOHCTPYKUHOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuabl Uil AJIEKTPOHUKH, HAaHOMATepHallbl, OPTaHUYECKHE U

MUHEpaJIbHBIE YI00peHUs

33

XuMus W 300pOBbE UEJOBEKAa: MpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX
[pernapaTosB, MpaBuiia 6€30MacHOr0 UCIOJIB30BaHNUS MTPEnapaToB ObITOBOI XUMUU

B [IOBCEHEBHOM KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi. 10 xkmacc. 'abpuensu O.C., OctpoymoB WU.I'., Ciankos C.A.
Axk1monepHoe obuiectBo «M3aarensctBo «lIpocBerienue»
» Xumus. 11 knace. I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MeTtoaudeckuit keric. Xumus u xu3ub. Xumus. 10-11 kmaccer (2024 1.);

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NMHTEPHET

[Tpuxa3z Munnpocsemenus Poccun ot 18.07.2024 N 499 "OG6 yTBepxkaeHun
benepanbHOrO MEPEYHs MEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, AOMYIIEHHBIX
K UCTIOJIb30BAHUIO IIPU peaTn3alii UMEIOIIUX FOCyJapCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTENbHBIX MPOTrPaMM HayaIbHOTO 0OIIET0, OCHOBHOT'O OOIIET0, CPETHEr0

obmrero obpazoanus" (3apeructpupoBano B Muntocte Poccun 16.08.2024 N

79172)






