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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHUHM HAa YypOBHE CpEAHET0 o0O0Imero oo0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoit denepannn», TpeOOBaHM K pe3ysbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeaHero o0OIero oOpa3oBaHUs
(@OITI COO), mpencraBieHHbix B  DeaepadbHOM  rOCYJapCTBEHHOM
obpazoBarenbHoM cTtangapre COO, c¢ yu€rom KoHuenmuu mnpenoaaBaHus
y4eOHOro mnpeameTa «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyu, peaTu3yIOIMHUX OCHOBHBIE OO0pa3oBaTelIbHBIE MPOTPaMMBbI, U
OCHOBHBIX TMOJNOXEHUNH «CrpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoit
®enepaunu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenscrBa PP ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIACICHUIO
oO1eit cTtparerun oOy4eHHsl, BOCIIUTAHUS U PAa3BUTHS 00YyYaIOLIUXCS CPECTBAMU
y4ebHoro npeamera «Xumusi» 1 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHeie TosokeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJIEH,
CONepKaHUs, PE3yJbTaTOB OOy4YeHUs W TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHYECKOE o0Opa3oBanue, MOJIy4aeMoe BBIITY CKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3allii, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXHT 3aBepLIAIONIMM JTalloOM peaju3aldd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHX
IIEJIOCTHON CHCTEME XUMHUYECKOrOo OOpa3oBaHWs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYphI
4yeJioBeKa, a TakKe OJKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0O M TpUpOIHON cpene. Peammsyercs xumuyeckoe oOpa3oBaHHE
oOydJaronmxcsi Ha YPOBHE CPEIHEro OOIero oOpa3oBaHUs CPEACTBAMHU YYEOHOTO
npeaMeTa «XHUMHs», COJEpKAaHUE UM TIOCTPOCHHE KOTOPOTO OIpEJeieHbl B
nporpaMmMe MO0 XHMHUHM C YYETOM CHelU(pUKH HAyKHM XUMHH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJIBI U B MaTepUaNIbHOW >KHU3HU OOLIECTBA, a TaKXKe C Y4ETOM
o0mux Tmened W TPHUHIMIOB, XapPaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero obmero oopasoanus B Poccutickont @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM LMBHWJIM3AIMHU, B CO3/IaHUM HOBOM 0a3zbl MaTepUaIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIILJICHUS,
B CO3/aHME IEJIOCTHOTO MPEICTABICHUS 00 OKpYXKAIOleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O0JACTIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM yCIOBHEM YCIIEUTHOTO
TpyJa M KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa HAa pEUICHUE
rJI00ANbHBIX MPOOJIEeM YCTOMYMBOTO Ppa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HEPTreTUYECKOM, MUIIEBOM, IKOJIOTUIECKON OE30IaCHOCTH U OXPAHBI 37J0POBbS.

B cooTtBercTBUM C OOmMMM LENSMH W NPUHIUIAMH CPEIHEro OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHUS!) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJArOTOBKY
oOyyarommxcsi, HEOOXOJIMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
o0pa30oBaHMs B pa3IUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOIas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: cCHCTEMa
3HAHWK MO0 HEOPTaHWYECKOW XUMUU (C BKIIOUCHHUEM 3HAHUW U3 OONIeH XUMUM) U
OpraHndeckon xumuu. PopMupoBaHNWE NAHHOW CHCTEMBI 3HAHUM NPU U3Y4YEHUHU
npeaMeTa oO€ecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHs» CcQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0 Y4yeOHOro warepuaia u 0OYCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOHM TEOpUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHu BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
aKTUBHBIX COEOUHEHHH. B Kypce OpraHnyecKoM XUMHM IIOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
IPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEHIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIINH.

[Ton HOBBIM yrioM 3peHusi B mpeameTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan H (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYecKoil peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuveckas
XUMUS» OOyYarouMMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULIUM,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (QYHKIUI STOro 3akoHa — OT
00001IaroIei 10 0ObACHSIOMIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 um 11 xkmaccoB
AIIEMEHTAMHU COJACpKaHMs, WMEIOUUMH KYJIbTYPOJOTUYECKUI U MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENIbHONW W MPAKTHUYECKOU
NESATEIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTaIOT
BBIMIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUMIO U
OpUMEHATh €€ JUId TONOJIHEHUSI 3HAHUM, pEeIIEHUS HWHTEICKTYalbHbIX U
AKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yd4eOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS ~ M3Y4YEHHS OPUEHTHPOBAHO  HA
dopMupoBaHrue y 0OOYyYarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI AJISi TTOHWMaHUS
¢unocopckux uped, TakUx Kak: MaTepualbHOE EJUHCTBO HEOPraHMYECKOro U
OpraHUYEeCKOTO0 MUpa, OOYCJIOBIEHHOCTh CBONCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
pelieHusi MPOTUBOPEYMH MEXKAYy HOBBIMU (akTaMHd U  TEOPETHUYECKHUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUYECKUX MpobdiieM, a
TaK)Ke MpoOJieM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTepPUAJIOB.

B nmuane pemenuss 3anad  BOCOMTAaHUS, pPAa3BUTHA U COLMAIM3aLUU
0o0y4JamuXxcsi TPUHATBIE NPOrpaMMOM MO XUMHUHU MOJIXOIbl K OMPEIECICHUIO
CONlEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4€OHBIX JEHCTBUN, HUMEIIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JACSATENBHOCTU: PpEIICHUS NpoOsieM, TOHUCKa, aHaau3a M
00paboTku nHpopMannu, HEOOXOTUMBIX IJIs MPUOOPETEHUS ONBbITA MPAKTUYECKON
U HCCJEIOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YpOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIep)KaTeIbHOM XapaKTEPUCTUKU IeJNed HU3y4eHUs NpeaMeTa HallpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO NpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YE€JIOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOJMYECKOW TOYKH 3PEHUsI TAKOW MOJAXOJ K OINpPEACNICHUIO Ielied H3y4yeHus
peaMeTa SIBISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHs TIABHBIMHU LIETSIMU W3YYEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsrOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak BaKHEUIIEH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHbI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIIGHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBbIX METOAAX IMO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOIUMBIX [UIsI HPHOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPO/IE, B MPAKTHUECKOMN U MOBCEAHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO DJKCIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
6e30macHOro O0paIIeHusl ¢ BeIeCTBaMHU.

Hapsiny ¢ atuM, coaepskatenbHasi XapaKTepUCTHKA IeJIel U 3a7a4 U3yYeHUS
npeaMeTa B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMU B CHUCTEME CpeIHEro oouero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIeH CTENeHu OTHAETCsl  MPEANOYTEHHE
NPAKTUUYECKOM KOMIIOHEHTE COJAepKaHusd OOydeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAACIOIIETO HE
HAaOOpOM 3HaHUHM, a (YHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHMUSIMHU aKTUBHOT'O IOJIyY€HHs 3HAHUN U MPUMEHEHUS UX B pealbHON JKU3HU
JUIS PELIEHUs] IPAKTUUECKUX 3aau.

B cBA3M ¢ 3TMM npu H3y4YyEeHHUH MpeaMeTa «XUMHUS» JOMUHHUPYIOLIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3aaui, KaK:

ajanrtanus o0y4arolMxcsl K yCJIOBUSM JIMHAMUYHO Pa3BHBAIOIIETOCS MUDA,
(OpMUPOBAHHE  HWHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

(GopMupoBaHue 'y OOyyarolMXcs KIHOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAJIBHOE 3HAYECHHUE [UIsl Pa3IMYHbIX BUJOB
JeSTENIbHOCTH: pelIeHusl mpoOjeM, oUcKa, aHaln3a U 00paboTku MHGpOpMAIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa MAEITEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHMM XHMHM, a TakXKe i1 OLEHKH C MO3ULUN
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U MPUPOIHYIO CpPENY;



pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00YyUaIOIUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpeMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOWCKA U aHaIu3a y4eOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPIKAHMS,

(dbopMUpOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAaXHOW DPOJM B PENICHHH TJIOOATBHBIX MPoOeM
paIoHaIBHOTO MPUPOAOINOIB30BaHNUS, TOMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHONICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
WCIIOJIP30BAHUS TIOMYYCHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYaIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yueOnom mmaHe cpeaHero oo6miero oOpa3oBaHHUS MpPEAMET «XUMUS»
0a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHOH oOnactu «EcTecTBeHHO-Hay4YHBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX AJIA U3YUEHHUS] XUMHUU, HA 0a30BOM YPOBHE
cpennero ooOmiero oopasoBanusi, coctaBisier 68 gacos: B 10 xiacce — 34 gaca (1
yac B Henenro), B 11 knacce — 34 gaca (1 gac B HeJieli0).



COAEPKXAHUE OBYUYEHUA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHUYECKOM XUMUH

[Ipenmer opraHndecKON XMMUU: €€ BO3SHUKHOBEHUE, Pa3BUTUE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€Opus CTPOEHHUsSI OpPraHUYECKHUX
coequnenuit A. M. byTtiepoBa, e€ ocHOBHBIE TTo10)keHHI. CTpyKTypHBIE (hOPMYIIBI
OpPraHMYeCKHUX BellecTB. [ omornorusi, wu3zoMepus. XuMHYecKas CBS3b B
OPTraHUYECKUX COCNUHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBienne o kiacCUpUKalMU OpraHuYecKux BemlecTB. HomeHnkmarypa
OpPraHMYECKUX COCOUHEHHMN (CUCTEMAaTH4YeCcKas) W TPUBHUAIbHBIC Ha3BaHUs
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJBl M3Yy4YEHUs BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHHE C O0OpasllaMHd OpraHMYEeCKHX BEIECTB M MaTepuajaMH Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJEKYJ OpPraHMYEeCKHX BEUIECTB, HAONIOJCHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTraHUYECKUX BEUIECTB
IIpY HarpeBaHuu (I1aBjieHUE, 00YTIIMBAHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKM psa. MeraH M 3TaH —
IpocTeillliie NPEACTaBUTENN AalKaHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuny 3aMELIEHHUsT U TOpPEHMS), HAXOXKIAEHUE B IMPUPOJE, IOIYYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTHUECKHUI Psii. DTUJIEH U MPOMWIEH —
OpocTeillliie MPEACTABUTENN AalKeHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATAlUM, OKUCICHHUS U
MOJIMMEPU3ALINH ), IOTYUEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHe, BaKHEHIINE
XMMHYECKME CBOMCTBA (peakums nonuMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— MPOCTEHIIMIA TPEeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue Hu
XMMHYECKME CBOMCTBA (PEaKIUMy THMIPUPOBAHMS, FaJOTCHUPOBAHUSA, THAPATALINH,
TOPEHMUS ), OJyYEHUE U IPUMEHEHUE.

Apensl. benzon: cocraB, ctpoeHue, (uU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakuuy raJOr€eHUPOBAHUS U HUTPOBAHUSA), MOJyYEHUE U NIPUMEHEHUE. 10.1y0.:
cocmae, cmpoeHue, uaudeckue U  XuMmuueckue  ceoucmea  (peaxkyuu
2ANI02EHUPOBAHUS U HUMPOBAHUA), NOJAYyYeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTnueckas CBsSI3b MEXIy YIJIEBOAOPOJAMH, MNPUHAATICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIIEBONOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHI (TePMUYECKHI, KaTaJuTH4ecKuil), mnuposu3. I[IpoaykTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTU U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €r0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3YUYEHHUs] BEUIECTB U UX MPEBpallCHU:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyKOB M PE3UHBI, KOJUIEKLIHUU
«Heptb» m  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUUYECKONW PAbOThI: MOTyYEHHE 3TUJICHA

Y U3YUYEHHE €T0 CBOUCTB.

Pacuétnrbie 3agaun.

Beiunciennss mo ypaBHEHMI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOr0 BEHIECTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:xamue opraHn4ecKue coeAUHEHH s

[IpenenbHblE OJHOATOMHBIC CHUPTHI. MeETaHON U 3TAaHOJ: CTPOCHHE,
dbuznyeckue M XUMHYECKHE CBOWCTBA (pEaKIMU C AaKTUBHBIMU MeETaJlJIaMH,
raJoreHOBOJIOPOJAaMHU, TOpPEHUE), NpPUMEHEHHE. BOAOpOIHBIE CBS3U MEKIY
MOJIEKYJIaMU CIUPTOB. JIeHCTBHE METAHOJIA K 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHbple  COHUPTHL. IJTWICHIJIUKOJIb W  TJHULEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IIEJIOYHBIMU
MeTa/llaM{, KauyeCTBEHHAsi PEaKlMsi Ha MHOrOaTOMHbIE CHUPTHI). JlelicTBHE Ha
opranus3M uesnoBeka. [[pumeHeHnne ramuiepruHa U STUIICHTITUKOJIS.

@deHos:  CTpOCHHWE MOJIEKYJbl, (U3NYeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue gpenona.

Anbaerugpl U kemowuwvl. DopMmanblIerui, aleTaIbJICTUul: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEAaKIMU OKHCIICHWUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIC PEAKIUH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIC KHCIOTB. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpOoeHHue, (hU3NYecKrue U XMMHUUYECKUEe CBOWCTBA (CBOMCTBA,
o01me I Kjacca KUCIOT, peakius 3TepuuKaium), mojiydeHue U MpuMeHEHUe.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEACTABUTENN BBICIIMNX KapOOHOBBIX
KHCIIOT. MBlla KaKk COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICUCTBHE.

CnoxHble 2(pUpbl KaK MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. ['mapomnus
c0HBIX 2(¢upoB. Kupsl. ['uaponus xkupos. [Ipumenenue xupoB. buonornueckas
pOJIb JKUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yrAeBOAOB  (MOHO-, JU- H
noyicaxapuabl). [JIoko3a — MpoCcTemmii MOHOCAaXapyI: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcugom Menu(Il), oxucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OPOKEHHE TJIFOKO3bI), HaXOXJEHHUE B MPHUPOJE, NPUMEHEHHE,
ounonornyeckas posib. @otocuntes. pykTo3a Kak ©30Mep TITIOKO3BI.

Kpaxman u nemnono3a Kak npupogHbie noauMepsl. CTpoeHUe Kpaxmaia u
HeJtoo3bl.  Pu3nyeckue W XUMHUYECKHE CBOMCTBA Kpaxmana (THApPOJIuU3,
Ka4eCTBEHHAs PEAKIUs C MOJ0M).

DKCHEPUMEHTAJIbHBIE METOJbl HW3Yy4YE€HHS BEHIECTB M HUX IPEBpAIICHUMN:
MPOBEICHNE, HAONIOJACHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIUUA OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBUE TIJIMLEPUHA C
rugpokcuaom meau(Il)), anbaerngoB (OKUCIEHWE aMMHUAYHBIM PAaCTBOPOM OKCHIA
cepeopa(l) u rugpokcumom Mmenu(Il), B3ammopeiicTBHE Kpaxmanaa C HOAOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Bpruucnennss mo ypaBHEHMI0O XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYE€CTBA MCXOJHOI0 BEHIECTBA WJIM MPOJYKTa PEAKIIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

A30TcoiepKalliie OPraHM4eCcKue COeTUHEHUSI.

AMUHOKHCIIOTHI Kak aM(pOTepHbIE OpraHuYeckue coeauHeHus. dusnueckue
U XMMHUYECKHE CBOMCTBA aMMHOKHUCIJIOT (Ha MpuMepe riauiuHa). buomorudeckoe
3HAQYE€HUE aMMHOKHMCIIOT. [lenTuasl.

benku kak nOpupoaHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ICHATypallusl, KAYeCTBEHHBIC PEaKIIUU Ha OCIIKH.

DKCHEPUMEHTAJIbHBIE METO/Abl HW3Yy4YE€HHS BEHIECTB M HX IPEBpAIICHUMN:
HAOJIOICHUE U OMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIrs OCIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BroicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJIAPHBIX COECIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSST MOJICKYISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3AIIUS U TOTUKOHICHCAIHSI.

DKCHEPUMEHTAJIbHBIE METO/bl HW3YyYE€HHS BEHIECTB M HX IPEBpAIICHUM:
O3HAKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanms MexXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUN OPTaHUYECKON XMMHUU B
10 xmacce OCyHIECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAYYHBIX NMOHATHUN, TaK W TOHSTUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHS: SIBJICHUE, HAYYHbIH ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(UKaIus, MePUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

dusuka: MmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKUE BETUUUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOpHbIE MTOPOABI, MOJE3HBIE UCKONAEMbIE, TOILIUBO,
pecypeBl.

TexHonorus: MNHILIEBbIE MPOAYKTBI, OCHOBBI PpPAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUM

XUMHUYECKUI d3JIeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000Ji0uKa. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOHUTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(UTYpAIUs AaTOMOB.

[Tepuoanueckuii 3akoH u Ileproanyeckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckor CUCTEMBI
xuMuueckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEHIECTB IO TPYIIAM W TEPHUOJIAM.
3HaYCHUE NEPUOIUUECKOr0 3aKOHA B pa3BUTHUH HAYKH.

CtpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3U
(KOBaJIEHTHAs HEMOJIApHAs W MOJIAPHAs, MOHHAS, METAUINYecKas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3W (OOMEHHBIH H  JOHOPHO-
aKklIEenTopHblid). BomoponaHas cBs3b. BaleHTHOCTb. DNEKTPOOTPULIATEIBLHOCTD.
Crenenp okuciieHus. MOHBI: KATHOHBI M AaHUOHBI.



BemectBa MOJEKYISIpPHOTO M HEMOJEKYJSIPHOIO  CTPOEHHs.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTALIMNYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BELIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCAMHEHNN. Howmenxkmartypa
HEOPTaHUYECKUX BeEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BEILIECTB,
MPUHAJIEKAIIUX K Pa3JIUYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccudukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUU NMPU XUMUUECKUX PEAKIIUSIX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QakTopoB. OOpaTuMbIe
peakuuu. XuMHYeCcKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnextponutryeckas aucconuanus. CuiabHbIe U cliadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAs, HEUTPAJIbHAsS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKITUU.

OKCINEpUMEHTAIbHbBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «[lepuoanueckas cucrema XUMHUecKuX 3yeMeHToB Jl. 1.
MenpeneeBa», U3yuyeHUE MOJENEH KPUCTATMYECKUX PEIIETOK, HAOMIOJEHUE U
OIMMCaHUE IEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3lioKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEIICHUE CPEAbl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCAJIBHOTO MHAUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
MPOBE/ICHHE NIPAKTUYECKON paboThl «BnusHue pa3znuuHbix (akTOpOB Ha CKOPOCTh
XAMUYECKOU pEAKIUN».

Pacuérnbie 3anaum.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEakUUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C HMCIOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi Xumus

Hemeramuel.  Ilonmoxkenne HemertauioB B Ilepuoandeckot  cucreme
xummudeckux snemeHToB JI. . MenneneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (HA IpUMeEpe
KHCIIOPOJa, cephl, pocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAUIOB (rajJOr€HOB, CEPBI, a30Ta,
docdhopa, yriepomga U KpeMHHMS)) M MX  COEIUWHEHUH  (OKCHUJIOB,
KHCJIOPOACOIEPKAIUX KACIIOT, BOAOPOAHBIX COCAUHEHHIA).

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCAMHEHUN.



Mertamnel. [lonoxxenne meramnos B llepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEMIIMX METAJUIOB (HATpUM, KAJIMM, KaJblLWi,
MAarHui, aJrOMAHUM, HAHK, XPOM, KEJE30, MEAb) U UX COCTUHEHUM.

OO6mue cnocoObl MoMydeHuss MeTaioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJBl HM3Yy4YEHUs BELIECTB W MX MPEBPAILCHHI:
U3Yy4YEHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTANLHBIX 3a7a4, HAOMIOJeHWe W OINHUCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIUN HA KATUOHBI METAJUIOB).

Pacuétnrbie 3agaun.

Pacuérel maccel BemiecTBa MM 00BEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Tpl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

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

[IpeacraBnenuss 00 OOHMIMX HAyYHBIX MPUHIHUIAX [POMBIILIEHHOTO
MOJTYYEHHS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEMIECTB M MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKLIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJs 3JIEKTPOHUKH, HaHOMAaTEpHUasbl, OPTaHUYECKUE W MHUHEPAJIbHBIC
yaoOpeHus.

XuUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HKCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MACHOTO KCIIONB30BAHUS MPEMAPATOB OBITOBONM XUMUU
B IMIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanmuzanmst  MeXNpeaMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmed U
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIECTBISIETCS Yepe3 MCIIOIb30BAHUE KaK
OOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATHHA, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-Hay4YHbIe MOHSATHUS: HAy4dHbIH (pakT, rumoTesa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsl, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
IPOMBINIUICHHOCTh,  (papMameBTUYECKass  MPOMBINUIEHHOCTh,  IMPOU3BOICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUaioOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OdI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
o0yyJarommMMucs MporpaMM CpelHero ooOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-IEITEIIEHOCTHBIN MOIXO.

B cooTBeTcTBUM C CUCTEMHO-NIEATENBHOCTHBIM TMOJIXO0JIOM B CTPYKType
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEr0
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPakIaHCKOW WIESHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaaAuLuii 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYy4YaroIIMXCsl PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU LIETOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MNpeaMeTa «XUMHS» JIOCTUTAKOTCS B
€AMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOTO Tpa)XAAHCKOTO OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud U  TpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMOIIO3HAHUSA, CaMOpPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
00yUarmmxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3auy IPUHITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
4acTH:

1) rpa:kaaHCKOro BOCTIUTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH,
YBKEHUS K 3aKOHY U IIPABOIOPSAKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUH YUYEOHBIX M TO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY W HAyYHOMY HACJIEIUI0
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K TMPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUs XUMHH, OCO3HAHUSI TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TPYJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B TMOJYYEHHU U MOCIEIYIOLEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEIACHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIIEH C
NO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) hpopMupoBaHusi KyJbTyPbl 310POBbSI:

NOHMMAaHUSA LEHHOCTEeH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0Oe30MmacHOro OOpallleHuss € BELIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUIYAJIbHOTO M  KOJUIEKTHBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUsIX, YyTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCJIECTBUN U HEMPUSATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUECKOW U  JpPYrux BHUOAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad
COLMAIIbHOM HANPABJICHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccuil pa3TuyHOro poja, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWMBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) PK0JIOrHYEeCKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU 11€JIeCO00pa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYLIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHUM XUMUU ISt
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJONIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOJIHON cpezie, YMEHHUs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaITPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xeMo(doouu;

7) IEHHOCTH HAYYHOT'0 MIO3HAHNS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKHY;

NOHMMAaHUA CHeUM(UKH XMMUU KaK HayKH, OCO3HaHus e€ poiud B
(GbOopMHpPOBAHUM PALMOHATIBLHOTO HAYYHOI'O MBIIIIEHUS, CO3/IaHUU IE€JOCTHOTO
npeacTaBieHns] 00 OKpyXalollleM MHUpE Kak O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWHd MpoOJeM COXPaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
HMBWIM3ALMU: B €€ TyMaHUCTHYECKOM HANPABIECHHOCTH W BAaXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEpUANIbLHON KYJbTYpPbI, PEIICHUU TJI00AIbHBIX MPOOJieM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEUEHUH YCIOBUN
YCHEIIHOTO TPpyAa U OKOJOTMYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
oO111ecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEro MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
pelieHust Ipo6sieM B peabHbIX KU3HEHHBIX CUTYAlIUAX;

UHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUH N0 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3iInyHbIX cdepax mpodeccrnoHaTbHOMI

JESATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeaMeTa «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble 1 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIINEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PUKYy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, PHEPIHs, SBJICHHE,
IIPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHe);

YHHUBEpCaJIbHbIC yUeOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoIInuXCsl;
CIIOCOOHOCTH o0y4aromuxcs MCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble Pe3yJbTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJATHUBHBIMH
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU NMo3HaBaTeJbHbIMH
JNEeHCTBUSIMM:

1) 6a30BblIe JJOrHyecKue AecTBHUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyaJU3UpOBAThH  MPoOJIEMy,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONpENENATh LEIU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJI30BaTh MPU OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIP30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUM

BEIOMpPATh OCHOBAaHWUS W KPUTEPUH I KIACCH(PUKAIMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXJACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTUBOPEYHUS B pPAacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMH4Yeckas (OpMyna, YpaBHEHHE XUMHUYECKOU
peaklMy — TMPU PEIIEHWU Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3aj1ad,
IIPUMEHSTh HAa3BaHHBIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BBI€E HCCIEA0BATEIbCKHE JeHCTBHSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuit;

bopMyIMpOBATH 1IEJIM U 3a/1a4W UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS TUIOTE3Bl MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHHUECKUX AKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOATh 33 XOA0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yibTar, (OopMyJIMpOBAThH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTaTOB UCCIIECOBAHUS,
COCTaBJISATh OOOCHOBAaHHBIM OTYET O IPOJIETaHHOM padboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
JESITEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajlady, MNPUMEHEHUIO pPa3IuYHbIX
METOJOB ITO3HAHUS.

3) pa6ora ¢ nndopmanueii:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
NOMyJsIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypchl MaTepHeTa), aHanmu3upoBaTh WH(POPMAIIUIO PA3TMYHBIX BUAOB U (HOpM
NPEACTABIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTb;



dbopMyIMpoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
orbope wH(pOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BaHUS HH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBe CcpeAcTBa INpu padoTe ¢
XMMHMUYECKON MHpOpMaALUeil: NPUMEHATh MEXNpeAMETHblE ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00pEeBUATYpbl, HOMEHKIATYPY;

UCIIONb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OsgJ1aieHHe YHUBEPCAJbHBIMA KOMMYHHUKATHUBHBIMH J1eHCTBUAIMM:

3aJ1aBaTh BOMNPOCHI MO CYLIECTBY 00CYK/1aeMOI T€MbI B XOJ€ Juajiora u/uim
JIUCKYCCHM,  BBICKa3blBaTh  HJeH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4uH;

BBICTYIIaTh C TMPE3CHTAllMell pe3yJNbTaTOB IMO3HABATEIBHON JIE€ATEIBHOCTH,
IOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BINOJIHEHUN
XMMHUYECKOTO 3KCIIEPUMEHTA, IPAKTUUECKON padOThI MO0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peajn3alui y4eOHOro mpoekTa u (opMyIHpoBaTh BHIBOJbI
0 pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHHS MO3UIMI B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMU.

OsgJ1aieHHe YHUBEPCAJbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NeSTENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJITHEHUM Y4YEeOHBIX M HCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C YYETOM IIOIy4YEHMsl HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHudeckas XuUMUS»
OTpaXkKaloT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



npuponbl, B  (HOPMHPOBAHMHM MBIIUIEHUA H  KyJbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOAUMOM JIsl PEIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TIOHATUSA (XMMHUYECKHM JJIEMEHT, aToM, OJJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas ¢opMmyisa (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIIEPOAHBIM CKeleT, (PyHKUMOHAIbHAs TIpyMNIa,
paaukai, U30MepHUs, U30MEPbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ M a30TCOAEpKALIUE COCAUHEHUSA, MOHOMED, IOJIMMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHNs); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opranndeckux BeuiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XMMHMH; MHPOBO33PECHUYECKHE 3HAHMI,
JeXalmue B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHUX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAaHWN BA)XKHEWIIUX OPraHMYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOMN ACATEIBHOCTH YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHblE NPU3HAKU IOHATHI,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIME NOHATHS NPH
ONIMCAaHMWM COCTABA, CTPOCHUS U NIPEBPALLIEHUN OPTaHUYECKUX COCIUHEHNH;

c(OpPMUPOBAHHOCTh YMEHHUM HCIHOJIb30BaTh XUMHUYECKYH0 CHMBOJMKY JJIs
COCTAaBJICHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3sBEPHYTOH, COKpaLIEHHOW)
(GopMyJl OpraHMYECKHX BEIIECTB U ypPAaBHEHUM XHMMHUYECKUX pEaKLui,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIKOCTPALUHA HUX
XUMHYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABJIMBATh IMPUHAIJIEKHOCTh H3YUYEHHBIX
OPraHMYEeCKUX BEUIECTB II0 MX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIaCCy/TpylIe COENMHEHUN (yrIeBOLOPOABI, KHCIOPOX M a30TCOAEpIKallIMe
COCIUHEHHNsI, BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS), AaBaTb WM Ha3BaHUA [0
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUS OTACIIBHBIX OpPraHUYECKMX BEUIECTB (ITWIICH, NPOIWIIECH, AaleTHIEH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (EHOJ, QopMalbIerull, aueraibAerul, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKkTO3a, KpaxMal, LeJUII0I03a, TIUIHIH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPENEIATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHUYECKUX COCIMHEHHUSX (OIMHAPHBIE U KPATHBIC);



c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHMS; 3a4KOH COXPAHEHUS MACChI BEIIECTB;

c(OpPMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu3oBaThb  COCTaB, CTPOEHHE,
¢u3znyeckue M XUMHYECKHE CBOICTBA TUIIMYHBIX IPEACTABUTENEH pa3iIMYHBIX
KJIACCOB OPraHUWYECKMX BEIIECTB (METaH, 3TaH, JTUJICH, IPOIWIEH, AaleTUIEH,
Oytamuen-1,3, merunOyrtamueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJb,
IJIMUEPUH, (PEHOJI, aleTalbJIeru]l, MypaBbuHasi U YKCYCHas KHUCIOTBHI, TJIHOKO3a,
Kpaxmas, LeJUII0JI03a, AaMUHOYKCYCHAs KMCIIOTa), HILTFOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXKJy HUMH YPaBHEHMSMH COOTBETCTBYIOIIMX XHMHMUYECKUX PEAKLIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYII;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOJHOTO
Celppsi  (HE(Th, NPUPOJIHBIM Tra3, yroib), CIOCOOBI HX MEpPepadOTKU U
IPAKTUYECKOE MPUMEHEHHUE NPOJAYKTOB NepepadOTKy;

c(OpPMUPOBAHHOCTh YMEHHMM TMPOBOJAUTH BBIYUCIECHUS 1O XUMHYECKHM
ypaBHEHUSAM (Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX
BEILECTB UJIU NPOAYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAYYHOI'O IO3HAHUs, UCIIOJIb3YyEMBIX B XMMHH IPU W3YyYEHUH BELIECTB U
XUMHYECKHX SIBICHUHN (Ha0I0/IeHne, N3MEpPEHUE, IKCIEPUMEHT, MOACTMPOBAHNE),
UCIIOJIB30BaTh CUCTEMHBIE XHMHWUYECKHE 3HAHUA JUIsl NPHUHATUS PELICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIeCTBAMH M HX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOMIOATh MpaBMIIa MOIb30BAHUS XUMUYECKON
nocyAod M JabopaTOpHBIM OOOpYJOBaHMEM, a TakXKe MpaBuia OOpalIeHHs ¢
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TUJIAHUPOBATH M BBINOJHATh XHUMHUYECKUN
DKCHEPUMEHT (IIPEBPALEHNs] OPraHUYECKUX BELIECTB IIPU HATPEBAHUU, IIOJIyYEHNE
OTUJIEHA W U3Y4YEHUE €r0 CBOWCTB, KAYECTBEHHbIC PEAKLIMH OPraHUYECKUX
BELIECTB, JE€HATypauus OEJIKOB IPU HArpeBaHUM, LIBETHbIE peakluu OEIKOB) B
COOTBETCTBUM C IMpaBWJIAMH TEXHUKM O€30IaCHOCTH TMpU OOpALIEHUH C
BEIIECTBAMH U JIA0OpAaTOPHBIM OOOPYAOBAHHUEM, MPEACTABIATH PE3YyJIbTaThl
XUMHYECKOTO SKCIepUMEeHTa B (OpMe 3amucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUPOBATh BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XUMHUYECKYIO
UHpOpMAIIMIO, IOJYyYaeMyK M3 pa3HbIX MCTOYHHMKOB (CpPEICTBA MacCOBOU
uHbopMaiuu, IHTepHET U Apyrux);



c(hOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MPaBWJIa  DKOJOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIHHOCTH B TIIENISIX
COXpPAaHEHUS CBOETO 3J0POBbS M OKPYKAOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cMbica nokaszatens [1/IK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEIHOrO0 BO3JEHCTBUS HA OpPraHU3M
YEJI0BEKa,;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHMSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

dbopmyI.
11 KJIACC

ITpenMeTHble pe3ysbTaThl OCBOEHHUsS Kypca «OOmas M HeopraHuyeckas
XUMHS» OTPAXkKakoT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XHUMHYECKOM  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA, POJM XHMHHM B IIO3HAHMM SIBJICHUHI
Opuposbl, B (OPMHPOBAHMM MBIIUIEHUS M KyJbTypbl JIMYHOCTH, €€
(YyHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLIEHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CUCTEMOM  XUMWYECKHX  3HAHHMW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHA (XUMUYECKHM DJJIEMEHT, aTOM, H30TOoI, S-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas CBS3b
(KOBaJICHTHAs!, MOHHASA, METAJUINYECKAs, BOJIOPOIHAS), KPUCTAIUIMYECKAS PEIIETKA,
TUIIBI  XUMHWYECKMX PpEAaKLUUH, pacTBOp, DJIEKTPOJUTBHI,  HEIJIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLMALMA, OKUCIUTENb, BOCCTAaHOBHUTEIb, CKOPOCTH
XMMHYECKOM PEaKIUU, XUMHUYECKOE DPABHOBECHE); TEOPUUM M 3aKOHBI (Teopus
IEKTPOJIMTHYECKON aHcconManuu, nepuoanyeckur 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUs MACChl BEIECTB, 3aKOH COXPAHECHMS U NPEBpALICHUS SHEPTUU
IIPY XUMHYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH,
MHUPOBO33PEHYECKHE 3HAHUs, JICKALIUME B OCHOBE ITOHMMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U OE30MaCHOM HCIOJB30BaHUU BKHEHIIIMX HEOPTaHUYECKHUX
BELIECTB B ObITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKa;



c(OpMHUPOBAHHOCTh YMEHHUI BBISBISATh XapaKTepHbIE NPU3HAKU TOHSTH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME IOHATHS NPH
ONMCAaHNH HEOPTAaHWYECKUX BELIECTB U MX MPEBPAILECHU;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHuss (HOpMyJ BEIIECTB M ypaBHEHUH XUMHUYECKUX  PEaKLUd,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPTaHUYECKUX BEIIECTB (YrapHbIM Tra3, YIVIEKHCIBIM Ta3, aMMMaK, raméHas
U3BECTb, HETAIIEHAs] U3BECTh, TUTHEBAS COAA, IUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEIENISITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasl, BOLOPOJHAS) B COCIMHEHUAX, THUII
KPUCTAUIMYECKON PEIMIETKM KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJIEKYJIApHas,
VMOHHAsA, METAJJINYECKAs), XapaKTeP Cpelbl B BOJAHBIX PAaCTBOPaX HEOPraHUYECKHUX
COEIMHEHUH,

c(hOpMUPOBAHHOCTh YMEHHU YCTaHABJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINPEACIIEHHOMY Kiaccy/rpyIie
COEAUHEHNN (TIPOCTHIE BEIIECTBA — METAJJIBI MU HEMETAJUIbl, OKCU/bI, OCHOBAHUSI,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (QYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux anemMeHTtoB J[. M. MenneneeBa, UCHoyib3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanu», «3HEPreTHYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX COEAUHEHHU
10 IIepruoIaM | rpyrmaM lleppoauueckon CUCTEMbI XUMUYECKHUX d1eMeHTOB JI. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHCHIBaTh)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHMYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHNE T'€HETUYECKOW CBA3M MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C MMOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IMYHBIM IIPU3HAKaM (YUCIy M COCTaBYy PEArupyrolMX BEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 0OpPaTHMOCTU
pEeaKuuy, y4acTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, TOJHbIE U COKPALIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJHOBUS, IIPY KOTOPBIX 3TU PEAKIIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPIKIAIONINE
KAQYECTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, PAaCHO3HABATH
ONBITHBIM MYTEM HOHBI, PUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIICCTB;

c(hOpPMUPOBAHHOCTh YMEHUW  PaCKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUNU OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM
peaKIy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMENIEHNUS XUMHUYECKOT'O PaBHOBECHUSI
B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npuniui Jle [llarensbe);

c(hOpMUPOBAHHOCTh YMEHHN XapaKTePU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIe)KAIKE B OCHOBE MPOMBINUIEHHOIO IMOJYYEHUS] CEPHOWM KHUCIIOTHI, aMMHAKa, a
TaKke CHOPMHUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX HPHUHIMIIAX H
HKOJIOTMYECKUX ITPoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHUS C HCIOJIB30BAHUEM
MOHSTHUSI «MAacCOBasi JIOJSl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
IPU XUMHYECKUX PEAKITUSIX, MAacChl BEMIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIIUU
BEILIECTB, TEIJIOBOTO 3((deKTa peakimd Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
MOCy/Iol U J1abOpaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHHM C HMHCTPYKIHMSMHU IO BBIMOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W BBIMOITHATH XUMHYECKUI
DKCIIEPUMEHT (Pa30KEHMUE NMEPOKCUAA BOJOPOAA B IMPUCYTCTBHUM KaTaau3aTopa,
ONpEJEICHUE Cpellbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaKIIUH,
peakuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha Cyib(ar-, kapOoHAT- H
XJIOpUA-aHUOHBI, HA KaTUOH AMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 IO
temam «Metaibl» U «HeMmeTtaiibl») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0€30MacHOCTH MPU OOpaIlleHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YyJbTaThl XHUMHUYECKOTO JKCIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peakmuii U (HOpPMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YJITATOB;

c(hOpPMUPOBAHHOCTh yMEHUM KPUTUYECKU aHAIU3UPOBATH XHUMHYECKYIO
uHpopMaIMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpeICTBa MacCOBOMU
KOMMYHHKaIMU, NHTEpHET U IpYyTrux);



c(hOpMUPOBAHHOCTh ~ yMEHUH  COONIOAaTh  MPaBWJIa  DKOJOTHYECKHU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIHHOCTH B TIIENISIX
COXpPAaHEHUS CBOETO 3J0POBbS M OKPYKAOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA HKUBbIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHBIICHHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYaronumxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBSI: YMEHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIMX OOY4YaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XMMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Ne n/mn Kontpoabnbsie IIpakTnueckmue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI pecypesI
Pasnen 1. TeopeTnueckue 0CHOBBI OPraHMYECKO XUMUM
[Ipenmer oprannueckont xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Hroro no pasneny 3
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIe yriieBOOOPOABI — aJIKAHbI 2
5 HenpenenbHble yrieBogopoibl: alKeHBI, 6 |
aJIKaJIMeHbI, ATKUHbI
2.3 ApomaTuieckue yrieBoa0poabl 2
54 [TpupoHbIe HCTOUHUKH YTIEBOIOPOAOB U 3 |
uX repepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue opraHniecKue coeJuHeHNs!
3.1 Cnuptel. Denon 3
39 Anppaerunnl. KapOOHOBBIE KUCTOTHI. 7 |
CrnosxxHble 3upsI
3.3 VYrineBoanl 3 2




Htoro no pasneny 13
Pasnen 4. AzoTconeprkaiye opraHudeckne coeIMHeHUus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pasnea 5. BoicokoMoJIeKyJIsSIDHBIE COEIMHEHUSI

5.1 Ilnactmaccel. Kayuyku. Bonokna 2
Hroro o pasaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HanmeHnoBaHnue pa3ieoB H TeM nudpoBLIe
Ne i/ P Koutpoabubie IIpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchbl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3
snemenToB 1. . MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no pasneny 13
Pasnen 2. Heoprannueckasi XuMusi
2.1 Mertamisl 6 1
2.2 HemeTamnsr 9 1 1
)3 CBs13b HEOPTAHMYECKUX M OPTaHUIECKUX )
' BEIIECTB
Hroro no pazneny 17
Pa3nea 3. Xumus u :Ku3HL
3.1 XuMHA U )KA3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 3




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTa udpoBbie
n/m Tema ypoxa Bcero Kontpoanueie  Tpaxrueckue falsyqennﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTsbI pecypesI
| [IpenMeTr opraHnyecKkoil XuMuu, e€ |
BO3HUKHOBCHHUC, pa3BI/ITI/Ie 1 3HAUYCHUC
Teopust cTpoeHUST OPraHUIECKUX
2 coequnennit A. M. bytneposa, eé€ 1
OCHOBHBIC TTOJIOKCHUS
[IpencraBnenwne o knaccuPUKaun
3 opraHuyeckux BeuecTB. Homenkiarypa |
(cucteMarnyeckas) 1 TPUBUAIbHBIE
Ha3BaHUs OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, |
TOMOJIOTHYCCKUU pﬂ,[[
5 MertaH u 3TaH — OpocTeuIre |
HpGI[CTaBI/ITeJII/I AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTujeH U NPONUIEH — IpocTeiine |
HpGI[CTaBI/ITeJII/I AJIKCHOB
g [Ipaktuueckas padota Ne 1. «[Tomyuenue | |
ATUJICHA ¥ U3YYCHHE €TO CBOMCTB»
Ankanuensl. bytaauen-1,3 u
9 MeTunoyrtaaueH-1,3. [omyyenue 1

CUHTETHUYECKOTO KayuyKa 1 pe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUHN pAll. ALIETUIEH —
MPOCTEUIIINNA MPEICTABUTEIb ATIKHHOB

1 Brruucnenus 1o ypaBHEHUIO XUMUYECKOM
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJ. TOKCHYHOCTH
apeHOB

13 ['eHeTnYecKas CBA3b yTIEBOIOPOAOB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJIaccaM
[IpupoaHble HICTOYHUKY YIJIEBOAOPOIOB:

14 NPUPOIHBIH ra3 U MOIyTHHIE He(PTIHbIC
ras3sl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOLOPOIOB:

15 NPUPOIHBII ra3 U MOIyTHHIE He(TIHbIE
ras3bl, HepTh ¥ IPOJYKTHI €€ mepepaboTKu

16 KonrtponbHas pabota no pasaeiny
«YTII€eBOIOPOABI»

7 [IpenenbHble OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BonoponHas cBA3b

13 MHoOroaTOMHBbIE CIIUPTHI: ITUIEHTIIUKONIb U
[JILEPUH

19 ®deHoul: CTpOEHUE MOJIEKYIIbI, (PU3HUEeCcKHe
Y XUMHAYECKUE CBOWCTBA, IPUMEHEHHUE

20 Anbrerunsl: GopMalbIeTua U
aneTanpaerua. AeToH

71 OHOOCHOBHBIE IIpeeNIbHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCyCHast

22 [TpakTuueckast paborta Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KUCIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBas KHCJIOThI, KaK
MPpEACTAaBUTCIIN BBICHINX Kap6OHOBI>IX
KHUCJIOT

24

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIEE TEUCTBUE

25

CrnoxHuble 3(hUpbl KaK TPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX

a¢upoB

26

XKupsl: THAPONH3, TPUMEHEHNE,
Ouosornyeckas poib KHPOB

27

YrieBosbl: cocTaB, KiacCU(pUKAITHSI.
Baxwueiime npeactaBuTeNu: riaoKo3a,
dpykTo3a, caxaposa

28

Kpaxman u nemiono3a Kak npupoHbie
MOJIUMEPBI

29

KonTponpHas pabora no pazaeny
«Kucnopozacoaep:xariue opranudeckue
coenuHeHus»/ Beepoccuiickas
nmpoBepovHasi paboTa

30

OO01m1ast XapaKTEpUCTHKA a30TCOACPIKALIIX
OpTraHUYECKUX COCTUHEHH /
Bcepoccuiickast mpoBepouHas paboTa

31

AMWHBI: METHJIAMHUH M aHUJIAH

32

AMUHOKHUCIOTH KaK aMm(pOTepHBIC
OpraHMYECKHEe COCTUHEHUS, UX
Ouonoruueckoe 3HaueHue. [lentuasr.
benku kak npupoHbIe




BBICOKOMOIJICKYJIAPHBIC COCANHCHUA

OCHOBHBIC TTIOHATHS XUMHUH

33 BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN !
OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTUHEHUN. 1
[Tnactmacchl, kKaydykH, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KJIIACC

Ne
n/u

Tema ypoka

KoandyecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTryparus aToMoB

[Iepuonnueckuii 3akoH u llepuoanueckas
CHCTEeMa XMMHYECKuX d1eMeHToB J[. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHNYCCKUX 3JICMCHTOB U UX COGZ[HHGHPIFI 110
TpyIIaM U NepruoaaM. 3HauCHUE
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux 3yemenToB /.M. MennaeneeBa B
Pa3BUTUHN HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogopoaHast cBs3b

BaneHTHOCTb. DIIEKTPOOTPULIATENEHOCTb.
Crenenb okuciaeHus. BemecTBa
MOJIEKYJISIPHOT'O Y HEMOJIEKYJISIPHOT'O
CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJTTOMIHBIE PACTBOPBHIL.
MaccoBas 10715 BEILIECTBA B pacTBOPE




Knaccudukanust 1 HOMEHKJIAaTypa
HEOpPraHWYECKUX coenHeHUM. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3TUIHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHUYECKOU U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHMsI MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEAKIMAX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuueckas padota Ne 1. «Bnustaue
pa3uyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DnekTponuTudeckas aucconuanus. [lonsarue
0 BOAOpoaHOM Moka3zarene (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpFaHquCKHX nu HeopraHqucxnx BCIICCTB

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIIEHBIC
peaxiun. [ToHsATHE 00 AIIEKTpOIH3E
pacIiaBOB U paCTBOPOB COJICH

13

KonTtponbHast pabota no pazueny
«Teopernueckre OCHOBBI XUMHU»

14

Merauibl, ux nosnoxenue B [lepunoanueckoit
CHUCTEME XUMUYECKUX 3j1eMeHTOB []. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBA
METaJUIOB




15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIL
HanpsHKEHUH METAILIIOB

16

XUMHYECKHE CBOMCTBA BaXKHCHIIINX
METaJIOB (HAaTpUH, Kajaui, Kajabluid, MarHui,
ATIOMUHUN) U UX COCTUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XUMHYECKHE CBOMCTBA [TMHKA, JKeJle3a U X
COECTMHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
9KCIEPUMEHTAIBHBIX 3371a4 110 TEMe
«MeTtansl»"

20

Hewmeranbl, ux mojoxxeHue B
[Iepronnueckoit cucTeMe XUMUYECKUX
anemeHToB 1. . Menneneesa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJOTpONnusl HEMETAJIOB (Ha MpUMEpPE
KHUCTIOpOJ1a, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX
COCTMHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KpEMHUS U
UX COeIUHEHUUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHHE U CUCTEMATU3ALMS 3HAHUHN 110




TeMe «HeMeramnbr». Berauciaenus mo
YpaBHEHUSAM XUMHYECKHUX peaklHi u
TEPMOXUMHYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3aJa4 110 TEME 1
"HemeTtannsl"»

)3 KonTponbhas pabota no temam «MeTtasuibi» {
u «Hemeramnbr»

29 Heopranunueckue n oprannueckue KUCIOTHI. |
Heopranunueckue u oprannueckre OCHOBaHUS
AmdoTepHbIe HEOPraHUYEeCKUe U

30 OpraHMYECKHE COeIMHEHUs. | eneTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHIH IKOJIOTHYECKOi,

31 SHEPreTUYECKON U MUIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 00 0OMMX HAYYHBIX

32 IIPUHIUIIAX [POMBIIIJIEHHOTO NIOJIyYeHUS 1
BaXXHEUINNX BEIIESCTB

33 YenoBek B MUpE BENMIECTB U MaTEPUAIOB 1

34 XUMHUA U 300pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero 00pa3oBaHus

1

Teopernueckne OCHOBBI OPraHU4YECKON XUMHHU

1.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPA, POJM XUMUU B TO3HAHHHU
SBIIGHUH TpUPONbI, B (OPMHUPOBAHMU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHrsT TPAKTHYECKUX 3alad W OSKOJOTHYeCKH O0O0OOCHOBAaHHOTO

OTHOILIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

1.2

Bnagenue cucremoil XUMHUYECKUMX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIararome MIOHATHS (Monexya, BaJICHTHOCTB,
ANEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBS3b,
MOJIb, MOJISIDHas Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIA CKEJET,
byHKUMOHANBHAS ~ TpyNNHa,  paaudkald,  HW30MepHus,  HM30MEphI,
TOMOJIOTMYECKUH PpsAJl, TOMOJIOTH, YIJIEBOJOPOJAbI, KHCIOPOA- H
a30TcoJeprKalllue COEAUHEHUs, OMOJIOTMYECKM AKTHBHBIE BEILECTBA
(yrineBogpsl, >KUpPBI, O€JNKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUHM M 3aKOHBI (TEOpHs
XMMHUYECKOIO CTPOEHMsI opraHudeckux BemectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XMMHUH, (AKTOJIOTHYECKUE
CBEIEHUSI O CBOMCTBaX, COCTaBe, IIOJIyueHUHM U OE30IacHOM
UCIOJIb30BAaHUN  BaXXHEHIIMX HEOPraHWYECKUX U  OPraHUUYECKUX

BCIIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupOBaHHOCTH YMEHHMH BBISBIATH XapaKTEpPHBIC TMPHU3HAKU
MOHATUM,  YCTAHaBIMBaThb  HMX  B3aUMOCBS3b,  MCIONb30BaTh
COOTBETCTBYIOIIME TIOHATHSA IIPM OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALLECHUN OPraHUYECKUX COCAUHEHUIN

1.4

C(OPMHUPOBAHHOCTb YMEHUN HCIOJIb30BAaTh XMMUYECKYIO CHUMBOJHUKY
JUIsL COCTaBJICHHUsSI MOJIEKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTO,
cokpaméHHor) (opMya OpraHMYECKUX BEUIECTB W  YpaBHEHHIA
XMMHMYECKHUX PEAKLUH, U3TOTaBIMBATh MOJEIIA MOJIEKYJI OPTaHUYECKUX
BEUICCTB I WIIKOCTPALMHA MX XUMHUYECKOIO M IPOCTPAHCTBEHHOIO

CTPOCHUS




L.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAJIEKHOCTD
HU3YYCHHBIX OpPTraHUYCCKUX BCHICCTB IO HMX COCTaBy U CTPOCHHUIO K
onpeAenéHHOMY Kiaccy (rpynmne) COeAMHEHUM  (YrJIeBOIOPO/IbI,
KHCIIOPOJI U a30TCOJAEpKAIlUe COEAMHEHUS, BbICOKOMOJIEKYIISIPHbIE
COG,Z[I/IHGHI/I}I), JaBaThb UM Ha3BaHUA 10 CHUCTEMaTHU4CCKOU

HomeHknarype (IUPAC)

1.5

CdopmupoBaHHOCT YMEHHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COEANHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

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

COXpPAaHCHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxariue Hu a30TCOJIepKaIIne

OpraHn4CCKUC COCIUHCHUS. BbICOKOMOJIGKy.H)IpHBIG COCIMHCHUA

2.1

ChopMupoBaHHOCTH yMEHUH MPUBOAWUTH TPHUBHAJIBHBIC HA3BAHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPOIMWIEH, alleTHUJIEH,
STUJICHIVIMKOJb, TIUIEPUH, (eHod, (GopManbIerny, aueTaabAerun,
MypaBbHHAs KHCIOTA, YKCyCHasi KHCJIOTa, OJICMHOBAas KHUCIIOTAa,
CTeapMHOBasl KHCJIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTioJo3a,

TJIALIVH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bH3I/I‘IeCKI/Ie U XUMHUYCCKHC CBOﬁCTBa THUITUYHBIX HpeI[CTaBI/ITeJ'IeI\/’I
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, STHIICH,
MPOMWICH, areTuieH, OyraaueH-1,3, mermwnOyramuen-1,3, OeH301,
METaHOJ, ITAHOJ, TUJICHIJINKOIb, TJIMIEPUH, (EHON, aleTaabIeru],
MypaBbUHAs U YKCyCHas KHCIJIOTBI, IJIIOKO3a, Kpaxmaj, LEJIII0JIO3a,

AMUHOYKCYCHas KUCIIOTA)

2.3

ChopMupOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH T€HETHYECKYIO CBS3b
MEXIY  TUIUYHBIMU  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUECKUX

PEaKIMii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYIT

24

CdhopMupoBaHHOCTB yMeHUs XapaKTepU30BaTh UCTOYHUKHU
YTIEBOAOPOAHOTO CHIPbs (HEPTh, MIPUPOIHBIN T'a3, yroib), CIOCOOBI HX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHUE MPOAYKTOB MepepaboTKu

XUMUS U KU3Hb. PacuéTel

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHUs, UCIIOJIB3YEMbIX B XUMUU ITPU U3YUCHUU




BEIIECTB W XHUMHUYECKUX SBICHUN (HaONIOJEHUE, W3MEpEHHUeE,
JKCIIEPUMEHT, MOJICJIUPOBAHUE), HUCIOJIL30BaTh CUCTEMHBIC
XUMHYECKUE 3HAHUS JUIl TMPUHATAS PEUICHHMd B KOHKPETHBIX

KN3HCHHBIX CUTYyalUsaX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHHUEM

3.2

ChopMupOBaHHOCTh YMEHHU COONIONATh TpaBHJA IIOJb30BAHUS
XUMUYECKOH TIOCYZI0M M J1abOopaTOpHBIM OOOPYJOBAaHHEM, a TaKXKe
npaBuia oOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO na60paT0prlx XUMHUYCCKUX OIIBITOB

33

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH W BBIMOJHITh XUMHYECKHIA
AKCIEPUMEHT (IIPEBPAICHHSI OPTaHMYECKUX BEIIECTB NIPU HATPEBAHMUH,
MOJTyYeHHE 3TUJICHA U U3yYSHHE ero CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JCHATypauus OCJIKOB IpH HarpeBaHUH,
IBCTHLIC PCAKIIMN 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€30macHOCTH TP OOpaIlleHWHd C BEIIECTBAMH U JIADOpaTOPHBIM
000pyI0BaHUEM; NPECTaBIIATh pe3yIbTaThI XHUMHAYECKOTO
SKCHepUMEHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITUPOBAThH BBIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH BBIYUCIICHUS 110 XUMHUECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO

W3 UCXOHBIX BEIIECTB WJIU MPOTYKTOB PEAKITAHN)

3.5

CdopmMupoBaHHOCTH YMEHUH KPUTHYECKH aQHAJIU3UPOBATH
XUMHYECKYI0 HMH(OpMAIIo, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBoit nH(popmaruu, cetb IHTEepHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHMI COOMIOIATh MpaBUIA OSKOJIOTHYECKH
11e71eco00pa3HOro TOBENEHUS B OBITY W TPYAOBOM AESITETHHOCTH B
LEJIAX COXPAHEHUsI CBOErO 3J0pPOBbS M OKPYXKAIOWIECH MPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPTaHU3MBI
onpeeaEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsl CMBICT MOKa3aTess
[NAK (mpenenbHO AOMYCTUMOM  KOHIIGHTPALlMM), TMOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHs M TNPEAOTBpAIllEHUsS WX BPEIHOTO

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




11 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTquCKI/Ie OCHOBBI XUMHH

1.1

Brnanenune cucremoil XMMHMYECKMX 3HAaHUW, KOTOpas BKIIIOYAECT:
OCHOBONOJAralIie  IOHATUS  (XMMHYECKHM  JJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0UKA aTOMa, S-, p-, d-dIIEKTPOHHBIE OPOUTAIIU aTOMOB,
WOH, MOJIEKYJa, BAJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHWCJIEHUSI, XUMHUYECKasl CBA3b, MOJIb, MOJIApPHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKass pEeIIETKa, TUIBI XUMHYECKUX peakiuit
(OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE, 3K30- W SHAOTEPMUUYECKUE,
pEeaKMu HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AIEKTPOJUTAYECKAS]  JTUCCOIMAIUSA, OKHUCIHUTENIb, BOCCTAaHOBUTEID,
CKOPOCTb XMMHMYECKON pEeaKIuu, XUMUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKOM nucconuanuu, Ilepuoauueckuii
3akoH JI.MI. MeHneneeBa, 3aKOH COXpaHEHUsI MaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOJIOTHICCKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TOMYYCHMH U O€30MacHOM HCIOIb30BAHUU BaKHEUIIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAEATEIbHOCTU

YECJIOBCKa

1.2

ChopMupOBaHHOCTh YMEHHUIN BBIBIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b W3YYEHHBIX IIOHATHM, NPUMEHATH COOTBETCTBYIOIIHE
MOHATHS TP ONUCAHWM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BELIECTB U MX IIPEBPALICHUH; BBIABIATH B3aMMOCBSI3b XUMUYECKHUX
3HAHUU c MIOHATUAMU u IIPEACTABICHUAMU ApYyrux

CCTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Bramenne OCHOBHBIMH METOJlaMH HAyYHOTO TO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOmIoaeHue, W3MEpeHUe, SKCICPUMEHT,

MOJIEJIUPOBAHNUE)

1.4

ChopMHUpPOBAaHHOCTh, yMEHHUH ONpEIEIATh BaJEHTHOCTh W CTENEHb
OKHCIICHUSI XMMHUYECKUX OJJIEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
cocTaBa, BHJ  XUMHYECKOM  CBsS3M  (KOBaJICHTHas, HOHHAi,
METaJUTNYECKas, BOJOPOIHAS) B COCAMHEHUSIX, TUN KPUCTAJUTMYECKOU
PEIIETKM KOHKPETHOTO BeIEeCTBa (aTOMHAas, MOJEKYJspHas, WOHHasd,

MeTaJJTnYecKas)

1.5

ChopMupOBaHHOCTh YMEHUH ONpEIENATh XapaKTep CpeAbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COSAUHEHUN




1.6

ChopMupOBaHHOCTH ~ YMEHHSI  KJIACCH(HUIMPOBATH  XUMHUYECKHE
peakuuy Mo pa3InyHbIM MPU3HAKaM (YHMCIy M COCTaBy pearupyrouiux
BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTeneHen
OKHCIICHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKIHH,  y4YacTHIO

KaTallu3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHMH COCTaBISATh ypaBHEHUS  PEAKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALICHHBIE YPAaBHEHUs pPEaKLUH
MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPBIX ITH PEaKIUH UIyT

IO KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN MPOBOIUTH PEAKILUH, MOATBEPIKIAIONINE
KAueCTBEHHBIH COCTaB  pa3IUYHbIX HEOPraHMYECKHUX  BEIIECTB,
pacno3HaBaTh OMBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMUECKHUX BEIIECTB

1.9

CdhopmupoBaHHOCTE YMEHHI pPaCKpBIBATh CYIIHOCTh OKHCIHTEIHHO-
BOCCTaHOBUTEJIBHBIX peaKkuuit MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHYECKON peakly OT pa3Iu4HbIX (PaKTOpOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUN  OOBICHATH  XapakTep CMEHICHUS
XHUMHAYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3JCHCTBHUS

(mpunnun Jle [larense)

OOm1ast 1 HeOpraHUuYecKasi XUMHS

2.1

CchopMupoBaHHOCTh yMEHHUH packpeiBaTh cMbich [lepuonndeckoro
3aKOHa JN. Menaeneena 51 JIEMOHCTPUPOBATH €ero
CHUCTEMAaTU3HUPYIOILyI0,  OOBSCHUTENbHYIO M  IPOrHOCTHYECKYIO

byHKIIH

2.2

CdopMHUpOBaHHOCTH YMEHHUM XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX »dJeMeHTOB 1-4 mnepuonos Ilepuonnueckoi
cuctemMbl xumMuueckux dnemeHToB J[.M. MeHnneneeBa, ucnosb3ys
MOHATUSL «S-, p-, d-dIEKTPOHHBIE OpPOUTAIM», «IHEPreTUUECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHYECKUX DJIEMEHTOB W WX COCIUHEHUH IO MepuojaM M Tpymniam

[Tepuoanueckoit cucrembl XuMuuecKux 31aeMeHToB .M. Menneneesa

2.3

CchopMupoBaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE
XMMHYECKHE CBOMCTBA HEOPIaHUUYECKUX BEILIECTB PA3IUYHBIX KIIACCOB,
MNOJATBEPXKIaTh  CYLIECTBOBAHME  T'E€HETHMUYECKOW  CBSI3M  MEXIY

HEOpPraHUYECKUMU BElIeCTBAMHU C MOMOIIbIO ypaBHEHUN




COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN
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ChopmupoBaHHOCTh ~ YMEHUIl  yCTaHaBIMBaTh  NPUHAAJIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 MX COCTaBY K OINPEACIEHHOMY KJaccy
(rpymnme) coenMHEHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIC TUIPOKCUIBI, COJIN)

2.5

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY
U1 COCTaBl€HMs (OpPMYJ BELIECTB M YpPaBHEHMH XUMHYECKUX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHMsI OTHAEIbHBIX HEOPraHMYECKUX BELIECTB (yrapHslii ras,
YIJIEKUCHBIA a3, aMMMaK, raméHas W3BECTb, Herali€éHass H3BECTb,

MMATHEBAs COJIA, MTUPHUT U IPYTHE)

2.6

CopMHUpOBaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBCPIKIAATH CyHICCTBOBAHUC TeHEeTUYECKOU CBA3HU MCKOAY
HCOPraHNYCCKUMU BeIeCTBaMUu C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

CdopMHUpOBaHHOCTh YMEHUH TUTAHUPOBATHh W BBITOTHATH XUMHUYCCKUN
JKCIEPUMEHT (pa3jloKEeHHE IEePOKCHIAa BOAOPOAA B IPUCYTCTBUU
KaTajau3aTopa, ONpEAeTIeHUE CpPeAbl PACTBOPOB BEIIECTB C IOMOIIbIO
VHUBEPCATBHOTO HWHIWKATOpA, BIUSHUE pa3IUYHBIX (HAKTOPOB HaA
CKOpPOCTh ~XMMMYECKON peaklHH, peakUud HOHHOTO OOMEeHa,
KaueCTBEHHbIE Peakuu Ha CyJb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DPEIIEHUE 3KCIEPUMEHTAIbHBIX 3aJad II0 TeMaM
«Meramnbel» n «Hemerannasl») B COOTBETCTBUM C IIPABHJIAMU TEXHUKHU
0€30macHOCTH TPU OOpaIllEeHWH C BEIIeCTBAaMU H J1aOOpaTOPHBIM
o0opy0BaHuEM; MIPEACTABIISATh pe3yabTaTh XUMHUYECKOTO
SKCIepUMEeHTa B (OopMe 3aliCH YPaBHEHUIH COOTBETCTBYIOIIUX

peaxiuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

CchopMupoBaHHOCTH YMEHMH CcOONIONATh TpaBWia MOJIb30BAHUS
XMMHYECKOH MOCyZoi M Ja0opaTOpHBIM O0OpYyIOBaHHEM, a TaKKe
npaBuiia 0OpalIeHns C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

29

CdopmMupoBaHHOCTH YMEHUH XapaKkTepHU30BaATh XUMHYECKHE
MMpOLECChI, JICKAINHUEC B OCHOBC IMPOMBINIJICHHOI'O ITOJYYCHUS C€pHOI>'I
KHCIIOTHI, aMMHAaKa, a TaKke cPOpPMUPOBAHHOCTH MPEACTaBICHUN 00
OOIIMX HAy4YHBIX MPHUHIMIAX M  DKOJOTMYECKHX Mpoliemax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMUS U )KU3Hb. PacuéThel




3.1

CdopmupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHOHAy4YHOW KapTUHBl MHUpPA, pOJM XHMHUU B TO3HAHUU
SBIIGHUW TPHUPOABI, B (OPMUPOBAHUM MBIIUIICHUS UM KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHOW TPaMOTHOCTH, HEOOXOAMUMOW ISt
pelIeHrs TPAKTHYECKUX 3aJad M DKOJIIOTUYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPHPOTHON Cpejie

3.2

CdopmMupoBaHHOCTH YMEHUH KPUTHYECKHU aHAJIM3UPOBATH
XMUMHYECKYI0 HH(OpMAIMIo, MOIy4aeMyl U3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBO KOMMYHUKAIMU, CeTh IHTEpHET U IpyTHE)

33

CdopmupoBaHHOCTh yMEHHMH COOMIOATh TpaBUia SKOJIOTUYECKU
11€J1IeCO00pa3HOro TMOBEIEHUSI B OBITYy M TPYJOBOH JAEATEIBHOCTH B
LEJIX COXPAHEHUsI CBOEro 3J0pPOBbS W OKPYXAIOIIEH NPUPOIHOU

cpensbl

34

OCO3HaBaTb OITIACHOCTb B03,Z[€I>'ICTBI/I$I Ha KHBBIC OpFaHI/I3MI:I
ONpeAeIEHHBIX BEIIECTB, MOHMMAs cMbIca nokaszatens 1K, nmoscHsITh
Ha TpuUMepax CrocoObl YMEHBIIICHUs U TIPEAOTBPAICHUS UX BPEIHOTO

BO3HeﬁCTBHH Ha OpraHus3M 4CJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUM MPOBOJIUTH BBIYHMCIICHUS c
WCIIOIb30BAaHUEM TIOHSITHSI «MaccoBasi J0Jis BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOUIEHWM Ta30B NPH XUMHUYECKUX PEAKIUAX, MAacChl
BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIECTBA,
Macce Wih 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
TerIoBOro 3dexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SDHEPTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

TeopeTnyeckrue OCHOBBI OPraHUYECKON XUMHUH

1.1

[TpenmeT oprannueckoil XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHUE B
MOJIyYEHUU HOBBIX BEILIECTB M MaTepHaIOB. Teopusi CTPOCHUS OpraHUYEeCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CtpykTypHble (DOpPMYJIBI OpraHMYecKHX BemiecTB. ['oMosorus, u3zomepusi.
XuMHUecKasi CBsI3b B OPraHUYECKHX COCIUHEHHSIX — OJMHAPHBIE M KpPAaTHbIE

cBsi3u. [IpencraBienue o KIacCU(pUKAIIMU OPraHUYECKUX BEIIECTB

1.3

Homenkmarypa  opraHvueckux  COeAMHEHUM  (cucTemaTudeckas) |
TPUBHAJIbHBIE HA3BaHUSI BAXKHEHUIIUX MPEICTaBUTENIEH KIaCCOB OpraHU4YeCKUX

BEIIECTB

YrneBoaopoibl

2.1

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTHMYECKHUA psia. MeTtaH u 3TaH —
MPOCTEUIIINE MPECTABUTEIN aTKAHOB: (PU3UYECKHE U XUMHYECKHUE CBOMCTBA
(peakuuy 3aMeUIEHUs] M TOPEHUs), HAXOXKICHHE B IPUPOAE, IMOJIyYEHUE U

IIPUMEHEHHUE

22

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUHN psii. DTUIIEH U MPONUIEH —
IpocTeillre MpeCTaBUTENN AJIKEHOB: (U3NYEeCKHe U XMMHUYECKHUE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THApATAalUd, OKHUCIEHUS H

HOJ'II/IMepI/IBaI_[I/II/I), MOJIy4YCHHUC U IPUMCHCHUC

23

Ankanuensl: OytaauweH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIINE
XAMUYECKUE CBOICTBA (peaxkuus MOJIMMEPU3AIUN). [Tonmyuenue

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psifl. ATETHIICH
— MPOCTEHIINI TpeaCTaBUTENb AJKMHOB: COCTaB, CTpOeHHE, (U3HUECKUEe U
XUMUYECKHE  CBOMCTBA (peakuuMyW TUAPUPOBAHUSA, TaJOT€HUPOBAHUS,

rUApaTalyy, TOPEHUs ), HOJIyUYEeHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (pu3MUECKHe W XUMHYECKHE CBOWMCTBA
(peakuuy TaJOr€HUPOBAHUS M HUTPOBAHUS), IOJyYE€HHUE M IPUMEHEHUE.
Tomyon: cocTtaB, cTpoeHUe, PU3NYECKUE W XUMHUYECKHE CBONCTBA (peakiuu

raJIOTEHUPOBAHUSI U HUTPOBAHMUS), MOIyYEHHE U MpPUMEHEeHHe. TOKCUYHOCTh




apeHoB. I'eHeTHYecKas CBA3b MEXKIY YIVIEBOLOPOAAMU, IPUHAICKAIUMUA K

Pa3siInMYHbIM Kj1acCcaM

2.6

IIpuponHble HMCTOYHUKM yINIEBOAOPOAOB. IIpuponHslii ra3 U IOIyTHBIE
HedTtsabIe Ta3pl. Hed1h 1 €€ mpoucxoxnenne. CriocoObl mepepaboTku HePTH:
MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTATUTUYECKHi), mUpou3. [TpoayKTel
nepepaboTku He(pTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

KamMeHHbIi yroib U IpOoIyKTHI €ro nepepadoTKu

Kucnopoaconepkamiue opraHudeckue COeAMHEHUS

3.1

IIpenenbHble ONHOATOMHBIE CHOUPTHL. METaHON W 3TAHON: CTPOCHHE,
bu3HYeCKne M XUMHUYECKHE CBOWCTBA (PEakIUMM C aKTUBHBIMH MeETaJIaMH,
rajoreHoBOIOPOJAaMH, TOpPEHHUE), MpUMEHEHHE. BOomOpOaHBIE CBSI3H MEXKIY
MOJIEKYJIaMH CTIUPTOB. JleficTBME METaHOoJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.
MHOroaroMHble  CHUPTHL.  DTUJIEHTJIUKOIb M  TJIMLEPUH: CTPOEHUE,
bu3NYecKne W XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
METaJlJIaMH, Ka4€CTBEHHAsI peaKIMsl HA MHOTOATOMHbIE cIUPThI). [lelicTBue Ha

OpTraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMICPHUHA U OTUJICHIJIMKOJIA

3.2

@deHos:  CTpOEHHE MOJIEKYNbl, (U3NYECKHUEe W XUMHUYECKHE CBOWCTBA.

Tokcuunocts penona. [Ipumenenue dpenona

3.3

Anpaeruasl M KeToHbl. DopmanbAeruj, aleTalbIerui:  CTPOCHUE,
duznyeckue M XUMHUYECKHE  CBOMCTBA  (pEakiMd  OKHUCICHUS U

BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), IMMOJIYUCHHEC U IPUMCECHCHUEC

3.4

OHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHas
KHCJIOTBI: CTPOCHHE, (PU3NUECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE
JUIS KJlacca KHCJIOT, peakuus 3Tepudukanvu), MoJiydeHHEe W TPUMEHEHHE.
CTeapI/IHOBa}I n OJICUHOBAA KHCJIOTHI KaK Hpe,Z[CTaBI/ITeJII/I BBICIHIINX
KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICHIMX KAapOOHOBBIX KHCIOT, HUX

MOIOIIIeE NEUCTBUE

3.5

CnoxHble 5(QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KuCHOT. [uaponus
cinoxkHbiX d¢pupoB. Kupel. ['mapomu3 xupos. IlpumeHeHue KUPOB.

buonornueckas posb :KUPOB

3.6

VYrneBoabl:  cocTaB, KilaccMpUKaluusg ~ YIJIEBOAOB  (MOHO-, [U- U
nonucaxapuabl). [Toko3a — mpocTedIuii MOHOCaXapua: OCOOSHHOCTH
CTPOCHHS MOJICKYJIbI, (PH3UYECKHEe U XUMMHUYECKHE CBOWCTBA (B3aUMOICHCTBUE
¢ rtuapokcugoM Menu(Il), okucieHne aMMUAaYHBIM PAcTBOPOM OKCHIA
cepebpa(l), BoccranoBeHHE, OPOKEHHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIE,
npuUMeHeHHe, Ouonormdeckas poib. DorocuHTe3. DpyKTO3a KaK H3OMEp

roko3bl. Kpaxman u memnronosa Kak IpuUpojHble mnoaumepbl. CTpoeHue




KpaxMajla U [CJIUIIOJIO3bI. duznyeckrue U XUMHYECKHE CBOMCTBA KpaxmaJia

(ruaponu3, KaYECTBEHHAs! PEaKIus C HOJI0OM)

A3oTcoiepkaniue OpraHndeckue CoeTMHCHHUS

4.1

AMUHOKHUCIOTH Kak aMm(poTepHble OpraHndeckue coequHeHusi. Guznyeckue u
XMMHYECKHE CBOMCTBA aMHMHOKUCIIOT (Ha mpuMepe rauuuHa). buonornueckoe

3HAYCHUEC aMHUHOKHMCIIOT. HGHTI/I,Z[BI

4.2

benkn kak HpUPOAHBIE BBICOKOMOJIEKYJSIpHBIE coenunHeHus. llepBuunas,
BTOPHYHAS U TPETUYHAsl CTPYKTypa OeiakoB. XMMHUYECKHE CBOICTBA OEIKOB:

TUAPOIIN3, ACHATYPALHS, KAYECTBCHHBIC PEAKIINH Ha OCIIKH

BpICOKOMOIEKYIISIPHBIE COCIMHEHNS

5.1

OCHOBHbIE TOHSATHS XMMHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3aLNU, CpeaHss
MoJieKyisipHass mMacca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISPHBIX

COGI[I/IHGHI/Iﬁ — noJiMepu3alus U NOJIMKOHACHCAIUA

5.2

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHsS BEUIECTB M HX MpEeBpalleHUi:
O3HaKOMJICHHE ¢ o00pa3laMd MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMAcC, KaydyKoB. [IoydeHne CHHTEeTUYECKOro KayuyyKa U pE3UHbI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

1.1

XuMuueckuii 3neMeHT. AtoM. Snpo aroma, H30TONBI. DJIEKTPOHHAs
000J104YKa. DHEPreTUYecKre YpoBHH, MOAYPOBHU. ATOMHbIE opOuTany, s-, p-,
d-snemenTbl. OCOOEHHOCTH pacIpeiesieHus] 3JIEKTPOHOB IO OpOUTAISIM B
aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(PUTYpaIHs

aTOMOB

1.2

[Tepuonuueckuii 3akoH U llepuoamyeckas cucTeMa XMMHUYECKUX DJIEMEHTOB
.M. MenpeneeBa. CBs3p nepuoguueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX 1eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHOM TEOpUEN
CTpPOCHHMSI aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB IO TPyMHIaM u

nepuoaam. 3HadeHUE NepuoOoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabl XUMHYECKOW CBs3U
(KoBaJieHTHAsi HEMOJIsIpHAsE W TOJISIpHAs, MOHHAas, MeTanueckas). oHsr:

KaTHOHBl M aHUOHBI. MeXaHu3Mbl 00pa30BaHUsS KOBAJEHTHONW XWMHUYECKOU




cBs13U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b

1.4

BanentHoctb. DnekTpooTpunateabHOCTh. CTENeHb OKUCIICHUS

1.5

BemectBa  MOJIEKYJAPHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BeUIeCTBA. [HUIBl KPUCTAUIMYECKUX  PEIIETOK.
3aBHCUMOCTh CBOMCTBa BEIIECTB OT THUIMA KPUCTALIAYECKON PEIIETKH.
ITonsarue o AUCTICPCHBIX CHUCTCMaAX. HcTtunHble 1 KOJUIOMIHBIC PACTBOPLI.

MaccoBast 10711 BELIECTBAa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenxiatypa

HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuueckass — peaknus.  Kimaccupukanus  XUMHUYECKHX — peakiuii B
HEOPraHUYeCKOW W OpPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHUS MAacCChl
BEIIIECTB, 3aKOH COXPAHEHUsS WM MPEBpAIICHUS SHEPruM MPU XUMHUYECKHX

peaKIusIx

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOpartumbie peakiuu. XUMHUYECKOe paBHOBecHe. DaKTOPhI, BIUSAIOIMIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense

1.10

Dnexkrponutnyeckas aucconuarnusa. CuibHble U cnaldbie nekTponuTsl. Cpena
BOJHBIX PAcCTBOPOB BEILECTB: KHCTas, HEUTpalibHas, MIenoyHas. Peakiuu

HOHHOT0 OOMEHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonmoxkenue HemeramnoB B llepuoamdeckoid  cucteme
xumudeckux snemeHToB J[.M. MeHeneeBa u 0COOCHHOCTH CTPOCHHST aTOMOB.
du3nuecKrue CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAIIOB (Ha IpUMEpE

KHCIIOpoJ1a, cephl, hocdopa u yriiepoaa)

2.2

XUMHUYECKME CBOWCTBA BAKHEMIIMX HEMETAIJIOB (TrajJOr€HOB, CEPBI, a30Ta,
dochopa, yraepoga W KpeMHHS) W HX COCAUHEHHWA (OKCHJIOB,
KUCJIOPOJCOAEPKAIINX KHUCIIOT, BOJOPOAHBIX coenuHeHui). [lpumeHenue

BaXKHEHIIINX HEMETAJIIOB U UX COETUHEHNN

2.3

Mertamel. [lonoxenune mMeramnoB B llepuoanmdeckoil cucteMe XMMHYECKUX
anementoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX
00oJ0YeK aToMoOB MeTaioB. OOmme ¢QU3NUYecKue CBOWCTBA METAJIIOB.

CnaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSIJT HANIPSKEHUH METAIIIIOB

24

XUMHUYECKME CBOWCTBA BAXKHEUIIMX METAUIOB (HATPUM, Kalaui, KaJlbLIMiA,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKEJIe30, Mellb) U X coeauHeHui. Oo0mue

CHOCOObI MOTy4YeHHs] MeTaUIOB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE




2.5

I'enetnyeckass CBA3b HCOPraHNMYCCKUX  BCIICCTB, [MMPUHAMJICIKAIINX K

Pa3IMYHBIM Ki1acCcaM

XUMUS U )KA3HD

3.1

Pons xumun B obOecrieueHUH SKOJIOTHYECKOW, YHEPTreTUYSCKON W IMHINEBOU
0€30IacHOCTH, pPa3BUTHUH MeIUIHUHBL. [loOHATHE O HAyYHBIX MeETOJaX

IIO3HaHHUA BCIICCTB U XUMHUYCCKHUX peaKHHﬁ

3.2

[IpencraBinenuss 00 OOIMKMX HAYYHBIX MPUHIHUIAX TPOMBIIIIEHHOTO
MOJIyYeHUsl BaXXKHEHIIMX BeliecTB. YenoBeKk B MUpE BEIIECTB U MaTEPHUAIIOB:
BOKHEWILIME CTPOUTENbHBIE MaTepualibl, KOHCTPYKIMOHHBIE MaTepHUaIbI,
KpPacKH, CTEKJIO, KepaMHuKa, MaTepHUaIIbl ISl dJEKTPOHUKHA, HAHOMATEPHUAIIbI,

OpraHMYecKre U MUHepaibHbIe yI00peHUS

3.3

XuMusi ¥ 30pOBbE 4YENIOBEKAa: NpaBWiIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, TpaBwia OE30IaCHOTO HCIONIB30BAaHUS IPEIapaToB OBITOBOM

XUMHHU B HOBCGI[HGBHOI\/'I KHU3HHU




