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IOSICHUTEJBHAS 3AIIUCKA

[Iporpamma 10 XWMMHU Ha YpPOBHE CpelHero oOIero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «0O6
obpazoBanun B Poccutickoit @enepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
deneparbHON 00pa30BaTENBHOW TPOTPaMMBI CpPeIHEro OOIero o0pa3oBaHUs
(@OIT COO), npencraBieHHblx B  @DenepajbHOM  TOCYAapCTBEHHOM
obOpazoBatensHoM crangapre COO, c¢ yuérom Kouuenmuum mnpenonaBaHus
y4yeOHOrOo mnpeaMera «XHUMHUS» B 00pa3oBaTelibHBIX OpraHuzanusx Poccuiickoit
Odenepany, peaqusyIoOMMX OCHOBHBIE 00pa3oBaTelibHbIe MPOTPAMMBI, U
OCHOBHBIX ToJoXkeHu «CTparerun pa3BUTHSI BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY NOAXOJ0B K pa3pabOTKe MporpaMMbl MO XHWMHH, K OINpeeeHHUI0
ob11eit crpareruu oOy4YeHUs, BOCTIMTAHUS U PA3BUTHS O0YUaAIOIIUXCS CPeICTBAMU
ydaebHoro npenMeta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMo0OYCIOBIECHHOCTH IIeNeH,
collepXaHUs, Pe3yJbTaTOB OOy4YeHUs W TPeOOBaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMuyeckoe obpazoBaHue, nojydyaemMoe BBIITY CKHUKaMU
o0111e00pa3oBaTeIbHON  OpraHW3allK, SBISIETCS HEOTHEMJIEMON YacThl0 HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM OTAlloM peain3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIFOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJOCTHOM cHUCTeMe XUMUYECKOTO oOpa3oBaHHUs. OTU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIIEeH KyJIbTYpPhI
YeJoBeKa, a TaKXKe OJKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3MI0POBBIO W TPUPOTHON cpede. Peammsyercs xummdeckoe oOpa3oBaHUe
oOydJaroruxcsi Ha YpOBHE CpeJlHero o0Iero oopa3oBaHUs CpeACTBAMHU y4eOHOTO
npeaMeTa «XHUMUS», COJEpKaHHWEe M TOCTPOSCHHE KOTOpPOro OIpeeseHbl B
nporpaMme IO XUMHU ¢ Y4ETOM crneludUKd HAyKu XUMHUMU, €€ 3HAUYCHHS B
MO3HAHUU TIPUPOABl U B MaTepUaIbHOW JKM3HU OOIIECTBa, a TaKkKe C Y4&ToM
o0mux T1eneld W TPHUHIUIOB, XapaKTEPU3YIOINIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero obiero oopa3oBanus B Poccutickoii @enepanum.

XWUMHUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOyio pojb B
COBPEMCHHOW LMBUJIU3AIMU, B CO3JJaHUA HOBOW 0a3bl MaTepuUallbHOW KYJIbTYPHI.
OHa BHOCHUT CBOWM BKJTaJl B (DOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOT'O MBIIICHUS,
B CO3/laHH€ L[EJIOCTHOTO Mpe/AcTaBieHus 00 OKpY)KarolleM MUpe KaKk O €IUHCTBe
MPUPOBI M YeJOBEeKa, KoTopoe (GOpMHUpPYeTCsS B XMMHUU Ha OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'0 COCTaBa OKPYXAOIIEro MHpa, OCO3HAHMS B3aUMOCBSI3U MEXITY
CTPOCHHUEM BEIIeCTB, UX CBOMCTBAMHU U BO3MOXKHBIMH OOJIACTSIMHU IPUMEHCHHS.



TecHO B3aMMOAENUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUs CTaja
HEOTHhEMJIEMOM YaCThIO MUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOIO
TpyJa W KU3HM KaxJI0oro wieHa oOmectBa. CoBpeMeHHas XMMHs Kak Hayka
co3yJaresibHas, KaK HayKa BBICOKMX TEXHOJIOTUM HalpaBlieHa Ha pelleHue
r00aNbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHS 4YeJIOBEUeCTBa — CBHIPbEBOW,
SHEPreTUYeCKOM, MUIIEBOM, SKOJOrNYeCKON 6€30MaCHOCTH U OXPaHbI 3JOPOBbS.

B cooTrBeTcTBHM C OOmMMM IHENsSMA W TPUHIHUIAMH CpPEJHEero OOIIero
oOpazoBanus cozepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YpOBEHb
U3YyUYeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaronuxcsi, HEOOXOIMMYI0 WM Ui BBIpaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS] B OJKHU3Hb COLMYyMa, MPOAOJKEHUS
o0pa30BaHMs B pa3UYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocraBnsommMu  npeaMera  «XUMHUsD»  SBISIOTCST  0a30Bble  KypChl  —
«Oprannyeckass xumusi» U «OOmias M HeopraHWveckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWI TI0 HEOPTaHWYECKOW XUMUU (C BKIIFOUCHHWEM 3HAHWW W3 OOIeH XUMUH) U
opranndeckoy xumuu. GopMUpOBaHNWE NAHHOW CUCTEMBbI 3HAHUN IIPU U3YYEHUU
npeaMeTa oOecreynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro MHOrooOpasus
BEIL[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa comepxaHusi KypcoB — «Opranndeckass xumus» u «OOmias u
HEOpraHuyeckas XuMus» cQOpMHpOBaHA B MporpaMMe MO XWMHUU Ha OCHOBE
CHUCTEMHOTO TMOAXOAa K H3Yy4YeHHI0 ydeOHOro wmatepuana u 0OycCJIOBIIeHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKA Ha  ONpeneN&HHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpPraHMYecKOW XWMHUU BellecTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHWYECKHUX
COCMHEHNI, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHUX M IIJIEKTPOHHBIX
npejacTaBlieHnid o cTpoeHuH BemlecTB. (CBeneHHss 00 U3ydaeMbIX B Kypce
BEIL[ECTBAX JAIOTCS B PAa3BUTHU — OT YIJIEBOJAOPOJIOB 1O CIOXKHBIX OMOJOTHYECKU
aKTUBHBIX COEJWHEHMH. B Kypce OpraHn4ecKkol XWMHM IIOJNY4YarOT pa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 00pa30BaHUs MepBOHAYATHHBIC
MPEJICTABICHUS] O XUMHUYECKOM CBSI3U, KIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCMMOCTH CBOMCTB BELIECTB OT UX CTPOECHUSI, O XUMUYECKON PEaKLUH.

[Tonq HOBBIM yriioOM 3peHus B mpeaMere «XuMHUs» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl M3yYeHHBI Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKHI MaTepuadl # (aKTOJOTHUYECKHe CBEJeHHs O BellecTBax u
XUMUYecKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOuass U HeopraHudeckas
XUMUS» O00ydYaroluMcsl TMPeOoCTaBIsIeTCs] BO3MOXKHOCTh OCO3HATh 3HAUYeHHE
MEPUOJIMYECKOTr0 3aKOHA C OOIIETEOPETUYECKUX U METOIOJOTUYECKHUX IMO3ULINM,



rny0Xe TOHSATh MCTOpPUYECKOe W3MEeHeHHe (YHKIUH STOro 3akoHa — OT
obo01aroreit 10 0ObICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunasi cucrema 3HaHWI 0 Ba)KHEMIIMX BEIIECTBAaX, UX COCTaBe, CTPOSHUH,
CBOWCTBaX M NMPUMEHEHUH, a TaKKe O XUMHUYECKHUX DPEaKLHUAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX IpOTeKaHWsl jgomnojHsercs B Kypcax 10 um 11 xmaccos
dJIEeMEHTaMHU COJep)KaHUsl, HWMEIOIIMMHU KYyJIbTYpPOJIOTUYECKUNA H TPHUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHWIO B3aWMOCBS3U XHMHH C
NpyTUMHU HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIbHOH M MPaKTUUYECKOMH
NesITeTIBHOCTH  YeJIOBEeKa, CIIOCOOCTBYIOT BOCIIMTAaHHWIO YBa)KEHHUS K TMpoIleccy
TBOpYECTBA B O0JIACTH TEOPUHU U MPAKTHUECKUX MPHIOKEHUH XUMHUH, TIOMOTAIOT
BBIMTYCKHUKY OpPWEHTHUPOBAaThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBAaTh WHGOPMALUIO U
OpUMeHSITh € JUis TIONOJNHEeHWs 3HAHWM, peIIeHUs WHTEeIUIeKTYalIbHbIX H
9KCIIEPUMEHTAIIBHBIX MUCCIIE0OBATENbCKUX 3a1ad. B 1enom conepkanue yueOHOTo
npenMera «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YeHHS OPHEHTHPOBAHO  Ha
dopMupoBaHre y OOYYarOIMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JAJISi TTOHWMaHUS
¢unocopckux uaed, TaKWx Kak: MaTepuaibHOE €JMHCTBO HEOPTraHMYeCKOro Hu
OpPraHN4ecKoro Mupa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTABOM H
CTpOGHHEM, I[103HaBAEMOCTh NPUPOIHBIX SBICHUH TMyTEM OJKCIEpUMEHTa W
peleHrss MPOTUBOPEYMH MeXAy HOBBIMU (aKkTaMH U  TEOPETHUYCCKUMHU
MPeINOChUIKAMHU, OCO3HAHNE POJIM XUMUU B PEIICHUH 3KOJOTUYECKUX MpobdiieM, a
TaKXke MpobsieM cOepekeHUs] SHEPreTHUECKUX PEeCypPCOB, CBIPhsI, CO3IaHMUsI HOBBIX
TEXHOJIOTUI 1 MaTepHAaJIOB.

B numane pemeHuss 3amad  BOCIUTAHMS, pa3BUTHS M COLMAIM3ALUN
oOydaromuxcsi TPUHATbIE TPOrpaMMOM MO XHUMHUHU MOIXOIBl K OMpEeeNICHHUIO
CONep)KaHWs ¢ TOCTPOCHHUS TpeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHHE
YHUBEpCAIbHBIX yUeOHBIX JeWCTBUH, UMemuX 0a30Boe 3HAYEHHE IS
pa3UYHBIX BHUJOB JEATENBbHOCTU: pelleHHs MpoOsieM, IOWCKa, aHalu3a |
00paboTky nH(popMaLny, HEOOXOTUMBIX IJIs MPUOOPETEHUS OMBITA MPAKTUYECKON
U WCCIeOBATeNIbCKON NesATeNbHOCTH, 3aHUMAIOIIel BaXHOE€ MECTO B TO3HAHWUU
XUMUH.

B mpakTtuke npernonaBaHMsi XMMUM KaK Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK ¥ Ha YpOBHE CpeAHero o01iero oopa3oBaHus, Py ONpeeeHIH
Collep)KaTebHON XapaKTepUCTUKHU IeNield W3ydeHus NpeaMeTa HallpaBlIeHHeM
MEPBOCTENIEHHOW 3HAYMMOCTH TPATUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKOW HayKd KakK OOJIaCTH COBPEMEHHOTO eCTECTBO3HAHMSI, MPAKTUYECKOM
NesITeTIbHOCTH YelloBeKa W KaK OJHOTO0 W3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. C
METOAMYECKOW TOYKH 3pEHUs] TAaKOH IMOAXOJ K ONpeAesieHHI0o Leneld H3ydeHHs
npeaMeTa sIBISIeTCS BIIOJTHE OMPaBIaHHBIM.



CornacHO JaHHOM TOYKe 3peHUs [JIaBHBIMU LEISIMU H3y4YeHHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBAsIFOTCS:

e {QopMupoBaHWE CHCTeMbl XWMHWYECKMX 3HAaHWW KaK BaKHeWIei
COCTaBIIAIOLIEN €CTeCTBEHHO-HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOpPOH
JekaT KIIOYeBble MOHSTHUS, (PyHIaMEeHTalbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOEHHE SI3bIKa HAayKH, YCBOEHHE M TOHHMMAaHHE CYLUIHOCTH JOCTYITHBIX
00001IeHIT MUPOBO33PEHUYECKOT0 XapakTepa, 03HAKOMIJIGHHE C HUCTOpUei
UX Pa3BUTHUS U CTAHOBIICHUS;

e (QopMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyUYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaklnii, HeoOXOAMMBIX [JIsi TMpUOOpeTeHus
YMEHUW OpPHUEHTHPOBAThCS B MHpPE BEIIECTB M XWMUYECKHUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON U OBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHH U CIOCOOOB JIEATETLHOCTH, CBSI3aHHBIX C HAOIIOIEeHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIIEpUMEHTa, COOJIIoJIeHHeM TMpaBuil
0e30MacHOro o0palleHusl ¢ BelIeCTBaMHU.

Hapsiny ¢ atuM, comepratenbHasi XapaKTepUCTHUKa LieJield U 3a1a4d U3y4deHUus
npeaMeTa B IporpamMme Mo XMMHHM yTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU
C HOBBIMU TMPUOPUTETAMHU B CHUCTeMe CpelHero oodiiero oopasoanusi. CeroaHs B
npernojlaBaHi ~ XUMHUM B OoJbllleld  CTeMmeHW OTHaéTcs  MpelrouTeHHe
NPaKTUYECKOH KOMIIOHEHTEe COJEp)KaHHUs OOy4YeHUs, OpPUEHTHPOBAHHON Ha
MOJITOTOBKY BBIIyCKHUKA 00IIe00pa3oBaTeNbHON OpraHW3alliy, BIAICIOIIeT0 He
HaOOpOM 3HaHWW, a (YHKUHOHAIHHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMHU U
YMEHUSIMUA aKTHUBHOIO TOJIyYEHHUs 3HAHUW U MPUMEHEHHUs WX B peajlbHOW >KU3HU
JUISL pellieHus] MPaKTUYEeCKUX 3a7ad.

B cBI3M ¢ 3TUM npu H3yYEeHUU MpeaMeTa «XUMHUS» JOMUHHUpYIOLee
3Ha4YeHHe MPUOOPETAIOT TaKue LN U 3a/1a4H, KakK:

azanTaiusi o0y4aroluxcsl K YCJIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHUpoBaHUEe  MHTEJUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPUHSTHIO I'PaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C BEIIECTBAMHU U MX
pUMEHEHUEM;

dbopmupoBaHre y OOydYalOIIMXCSl  KJIFOYEBBIX HAaBBIKOB  (KITFOUEBBIX
KOMITETeHIINH), HMEIOIINX YHHBepcajlbHOE 3HaueHWe [UJIsl Pa3IuvHbIX BHUJIOB
JesITeIbHOCTH: pellleHusl mpoljeM, MoKucKa, aHalnu3a U 00paboTku MHpoOpMaIuy,
HEOOXOIUMBIX Ui TPUOOpETeHHs] OMbITa AESTeNbHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TO3HAaHMM XUMHH, a TakxkKe Uil OLEHKM C TO3ULUN
JKOJIOTUYECKOM Oe30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M 4YeJI0BEeKa U IPUPOJIHYIO Cpey;



pa3BUTHE [I03HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yJaroIIMXCsl: CHIOCOOHOCTH CaMOCTOSATEIbHO NPHOOPETaTh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUM C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIONH30BATh
COBpeMeHHble MH(MOPMAIIMOHHbIE TEXHOJIOTMH JI TIOMCKa U aHaiu3a y4ueOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUK XUMUYECKOTO COJIeP KaHMUS;

dbopMupoBaHUe U pa3BUTHE Y 00yUaIOIINUXCS aCCOUATUBHOTO U JIOTUYECKOTO
MBIIIEHUS, Ha0MI01aTeIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpble 0COOEHHO
HEOOXOAMMBbI, B YAaCTHOCTH, MPU IJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOIO
JKCIePUMEHTA;

BOCMIUTaHWE Yy oOydaroumxcsi YyOeXIEHHOCTH B TyMaHUCTUYECKOH
HANpaBIEHHOCTH XWMHUH, €€ BaXXKHOW pONHM B peIIeHUH TI00albHBIX MpoOsieM
palroHaIBHOTO MPUPOAOIOIB30BaHNs, MOTOTHEHNUS SHEPTeTUUECKIUX PECYPCOB H
COXpaHeHUsl MPHUPOJHOTO PAaBHOBECHs, OCO3HAHHSA HEOOXOAMMOCTH OepekHOro
OTHOLLIEHHUSI K TPHUPOJIe M CBOEMY 3/I0pPOBbIO, a TaKXke MNPUOOpEeTeHHs ONbITa
WCIIONIb30BaHUsl TOJNYYeHHBIX 3HAHUM [JI TPUHSATUS TPaMOTHBIX pEIIeHUH B
CUTYaIIUsX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B ydeGHOoM mnaHe cpemgHero obmero oOpa3oBaHUSI TpeaMeT «XUMUS»
6a30BOr0 YpOBHS BXOAMT B COCTaB IMpeAMeTHOU obnactu «EcTecTBEeHHO-HAYYHBIE
MpeIMEThD».

OO1ee yrcio 4acoB, OTBEIEHHBIX I U3YyUeHHUS] XUMHH, Ha 0a30BOM YpPOBHE
cpeaHero ofuiero odpazoBaHus, coctanisieT 68 vacoB: B 10 kimacce — 34 yaca (1
yac B Hezelnmo), B 11 kiacce — 34 vaca (1 yac B Heerto).



COAEPXAHME OBYUYEHUASA
10 KITACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne OCHOBbI OPraHUYeCKOi XUMHH

IIpenmet oprannveckoi XuMuu: e€ BO3HUKHOBEHHE, pa3BUTHE U 3HAUEHUE B
MOJyYeHUH HOBBIX BEIIECTB W MaTephalioB. Teopusi CTPOEHHUS OpPraHUYECKHUX
coequHenuii A. M. byTiepoBa, e€ ocHOBHBIe TToJ10)KeHHA. CTpyKTypHBIE (hOPMYITBI
OpraHMYecKUX BellecTB. [ omojorusi, wu3zoMepus. XUMHUYeCKas CBs3b B
OpraHUYeCKUX COeIMHEHUSIX — OIMHAPHbIC U KpaTHbIE CBS3U.

[IpencraBienune o kiaccupUKaIlMi OpraHWYECKUX BellecTB. HomeHkIaTypa
OpPraHMYeCKHUX COEJUHEHMM (CucTeMaThueckas) | TpUBUAJIbHBIC Ha3BaHUs
BOKHEUIIIMX Mpe/IcTaBUTeN el KJIacCOB OPraHUYECKHUX BEIIIECTB.

DKcrepuMeHTalbHble METOJbl H3YyUYeHHs BEIIECTB W HUX IpeBpallleHUN:
O3HaKOMJIEHHE C oOpa3laMy OpraHUYecKHWX BeIIeCTB M MarepuajaMh Ha HX
OCHOBE, MOJICTUPOBaHWE MOJIEKYJl OpPTraHWYECKUX BeIeCTB, HAOJIOJeHUE U
OTNMCaHKEe JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIEHHUIO OPTAaHUYECKUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJIeHUE, OOyTIIMBAaHUE U TOPECHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYecKUi psa. MeTaH u 3TaH —
MPOCTEUININe TPECTABUTENN alKaHOB: (U3MYECKHE W XUMUYECKHe CBONCTBA
(peakumu 3aMeIlleHWs] W TOPEHHSs), HaXOXJIeHWE B TMpHUpoOJe, IOJIyUYeHHEe U
MIpUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIIEH U MPOMUJIEH —
MPOCTEUININe TPECTABUTENIN AJKEHOB: (U3MYECKHE W XUMUYECKHe CBONCTBA
(peakumu  TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHHS U
MOJIMMEPHU3AINH ), TIOJyYeHUEe U IPUMCHEHHUE.

Ankaguensl: OyrtamueH-1,3 u metunOyraaweH-1,3: cTpoeHHe, BaKHEHIIHe
XUMHUYECKUe CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHue cHUHTETHYECKOTO
KayuyyKa U pe3uHBI.

AJIKMHBI: COCTAaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUSCKUI psill. AlleTUIICH
— TPOCTEHUINMM TMpeNCTaBUTEh AJKHHOB: COCTaB, CTpOCHHE, (HU3UYECKUue W
XUMHUYECKHe CBOMCTBa (peakiuu TMIPUPOBaHMUsI, raJOreHUPOBAHUS, TUApATALINH,
rOpeHusi), MoJlyueHue u NpuMeHeHue.

Apensl. benzon: cocra, cTpoeHue, (uU3NUECKME M XUMHUYECKHE CBOMCTBa
(peakumu rajoreHUpPOBaHMUS U HUTPOBAHWUS), TIOJydeHUE U MpuUMeHeHue. Tonyon:
cocmas, cmpoeHue,  uzuyeckue U  XumMudeckue — ceolicmea  (peakyuu
2ANI02EHUPOBAHUA U HUMPOBAHUSA), NOJYYeHUue U npumeHeHue. TOKCUYHOCTh



apeHoB. ['eHeTHWYeckas CBS3b MEXIy YIJIEBOJOPOJAaMHU, MPUHAICKAITUMU K
Pa3TUYIHBIM KJTacCaM.

[IpupomHble WCTOYHWKH YTIAEBOAOPONOB. [IpUpomHBIl Ta3 W TMOIMyTHBIC
HedTaHble Ta3bl. HedTh u e€ mpoucxoxknenune. Crnocodbl nepepaboTku HedTu:
MEeperoHka, KPeKUHT (TepMUYECKUM, KaTaluThuyeckuit), muponus. I[IpomgykTsi
nepepaboTK HeTH, UX MPUMEHEHNEe B MPOMBIIIJICHHOCTH W B ObITY. KaMeHHBIN
YTOJIb ¥ TIPOJYKTHI €T0 rmepepaboTKH.

DKCNeprUMeHTalIbHbIe METOJbl H3Y4YeHUs BellecTB W WX MpeBpalleHui:
O3HAaKOMJIEHWE ¢ o0pa3laMy IUIacTMAcC, KaydyyKOB U pe3WHbl, KOJUIEKUUU
«Hedts» u  «Yromp», MOJeIMpOBaHHE  MOJEKYJ  yIJEBOJOPOAOB U
raJIOTeHOIIPON3BOHBIX, MTPOBEICHNE MPAKTUIECKON pabOThI: TOMydYeHHe dTHJICHA
Y U3Y4YEHHUE €ro CBOMUCTB.

Pacuértnble 3anaun.

Brluucienuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Macchl, o00ObEMa,
KOJIMYeCTBA MCXOJIHOTO BEIIeCTBA WMJIM MPOIYKTa PEaKIUu MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIHH ).

Kucnopoacoaep:xamue oprannieckne coeAnHEHUsI

[IpenenbHble OJHOATOMHBIE CHUPTH. MeTaHON W 3TaHON: CTPOCHHUE,
bu3znueckue M XUMHUYECKHME CBOMCTBA (peakluuu C aKTUBHBIMU MeTallJlaMHu,
raJIorTeHOBOJIOPOJaMH, TOpeHHue), TpHMeHeHHe. BoaopomHble CBS3H MEXKIY
MOJIEKyJIaMH CTTHPTOB. JleiicTBHe MeTaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaroMHbpie  CHUPTHL. ODTUJEHTIIUKOIb W  TJIMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHe CBOMCTBa (B3aMMOIEWCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KauecTBeHHasi peaklds Ha MHOroaroMHble cnupThbl). JledicTBue Ha
opraHu3M uejoBeka. [ [pumeHeHne TuiepruHa 1 STHICHTJIHKOJIS.

@deHONI: CTpOEHWE MOJIEKYJIbl, (QU3NYecCKMe U XHUMHYEeCKHE CBOMNCTBA.
ToxcuuHocTh QeHona. [lpumenenue dpenona.

Anpaerunbl U kemonwvl. DopManbleruj, areTalbleruj: CTPOeHHUe,
bu3NYecKne W XUMHYECKHEe CBOWCTBA (peakIMu OKWCICHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PeaKLlH ), IOJy4YeHHe U IPUMEHEHNE.

OnHOOCHOBHBIE TIpelelibHbIe KapOOHOBBIE KHUCIOTHI. MypaBbuHAsS U
YKCyCHasi KHCJIOTBI: CTpOeHHe, (pu3nyuecKkrue M XMMUYeCKHe CBOMCTBa (CBOMCTBA,
oO1ye Juist Kjacca KUCIOT, peaklus 3TepuduKalum), nojJydyeHrue U MpuMeHeHue.
CreaprHOBas M OJICMHOBAsl KHCJIOTHI KaK MPEACTABUTEIM BBICIINX KapOOHOBBIX
KHACTOT. MbljIa KaK COJM BBICIINX KapOOHOBBIX KHCJIOT, KX MOIOIIee AeCcTBHE.

Cnoxnble »GUpbl Kak TMPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [IpumeHenue xupoB. buosiornyeckas
POJIb KUPOB.



VYrrmeBomel: cocTtaB, KilacCUpUKAIUS  yrieBOAOB  (MOHO-, JH- U
nosiicaxapuabl). 1'oko3a — npocTelimii MOHOCaxapHa: OCOOEHHOCTH CTPOEHUs
MOJIEKYJBI, (U3MUecKne W XUMHYECKHe CBOWCTBAa (B3aMMOJEHCTBHE C
ruapokcugom Menu(Il), okucienue ammuayHbIM pacTBopoM okcuna cepebpa(l),
BOCCTaHOBJIEHHE, OpO’KeHHE TJIIOKO3bl), HAaXOXJEeHHWe B NpPUpOJe, NMPHUMEHEHHe,
O6uonioruyeckas poiib. @oTocunTe3. pyKTO3a KaK U30Mep IITHOKO3bI.

Kpaxman u nesmnonosa kak npupoaHble noauMmepsl. CTpoeHre Kpaxmania U
nesuiosio3bl.  Pu3nueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHas peaKIus C HOJIOM).

DKCIepUMeHTalbHblE METOJbl M3yYeHHUs BELIECTB W MX IpeBpalleHUN:
IpoBe/IeHHe, HaONIoJeHUe M OMNHMCaHWe JIeMOHCTPAIlMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaueCTBEHHbIE PEaKIMU OJIHOATOMHBIX CIUPTOB (OKHUCIEHHE 3TaHOJIa
okcugom Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOCHCTBUE TIULEpPUHA C
ruapokcuiom menu(ll)), anbnernaos (okuciIeHHe aMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHe Kpaxmanaa € HOIOM),
poBeJieHNe MPaKTUUYeCcKoi paboThI: CBOMCTBA pacTBOpPA YKCYCHOU KHCIIOTHI.

Pacuérnpie 3amaun.

Brluucienuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, o00ObEMa,
KOJIMYECTBa MCXOAHOTO BEILIECTBA WJIM MPOAYKTa pEeaKLUHUH MO W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOIYKTOB PEaKIUN).

A3oTcozeprKalye OpraHu4ecKre COeITMHEHUSI.

AMMHOKHCIIOTHI Kak am(poTepHble opraHudeckue coequHeHus. Ousnyeckue
U XUMHUYECKHe CBOWCTBAa aMHUHOKHUCIOT (Ha mpuMepe rMiuHa). buomoruueckoe
3HaYeHWe aMHUHOKHUCIOT. [lenTuab.

benkn kak nOpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBudnas,
BTOpUYHAs W TpeTU4YHas CTPYKTypa OeiKkoB. XUMHUYECKHe CBOWCTBa OeIKOB:
TUIPOJIN3, IeHaTypallysl, KadeCTBEHHbIE peaKIMKi Ha OeJIKU.

DKCIepUMEHTalbHbIE METOJbl M3y4YeHUsl BELIECTB W MX IpeBpalleHUN:
HaOIO/IeHNe 1 ONKCaHWe IEMOHCTPAI[MOHHBIX OIBITOB: JAeHATypalus OeIKOB Mpu
HarpeBaHWM, LIBETHbIE peaKIMK OEIKOB.

BricokomMosekyasipHble COeAHHECHUS

OcCHOBHbIE MOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COECIMHEHUIN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3aLNH, CPEIHSS MOJEKYJspHas
Macca. OCHOBHble METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH —
MOJIMMEPHU3ALUS U ITOJIMKOHACHCALIUS.

DKCIepUMEHTalbHbIE METOJIbl M3yYeHUsl BELIECTB W MX IpeBpalleHUN:
O3HaKoMJIeHHe ¢ o0pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanu3zamust MeXnpeaMeTHBIX CBS3eil MpHU U3yUYeHUH OpraHu4ecKol XUMUU B
10 kmacce ocylIecTBIsIeTCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMUX eCTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHSITHUM, SBISIOIIUXCS CUCTEMHBIMH [IJISI OTIENbHBIX
MpeIMETOB €CTeCTBEHHO-HAYYHOIO LIUKJIA.

OO6miue ecTecCTBEHHO-HAYYHbIE MMOHSATHSA: SBIIEHUEe, HAYYHbIN (akT, runoTesa,
3aKOH, TEOpHSs, aHallU3, CUHTE3, KJIacCHU(HUKaIKs, NepUOANYHOCTb, HAOOIEeHNE,
U3MepeHne, SKCIIePUMEHT, MOJIeTIMPOBaHUE.

Ousnka: MaTepusi, DSHEprusi, Macca, aToM, DJJEeKTPOH, MOJIeKyJa,
SHEPreTUYeCKUil ypOBeHb, BEIIECTBO, Telo, O00BEM, arperaTHoOe COCTOSIHUE
BelleCTBa, (hU3NUEeCKUe BETUUNHBI U €MHUIIBI UX U3MEPEHUSI.

buonorus: xmnerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3Me,
doTtocuHTe3, OHMOJOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTIEeBOIBI, >KUPHI,
(dbepMeHTHI).

['eorpadusi: MuHepalibl, TOpPHbIE TOPOAbI, MOJEe3Hble WCKOIMaeMble, TOTUIUBO,
pecypchl.

TexHonorus: mNHILEBble MPOMYKTHI, OCHOBBI pPAIMOHATBHOTO MHUTAHUS,
MOIOIINE CPEe/ICTBa, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpernaparbl, MaTepralbl U3
HCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMMUA

TeopeTnueckne 0CHOBbI XUMHH

XuMuyeckuit aneMeHT. AToM. Sapo aroma, u30TOmNBL. JEeKTpOHHas
o0oJsiouka. DHepreTudeckue ypoBHHU, MOAYPOBHH. ATOMHBIE opOuTand, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/ieieHns 3JIEeKTPOHOB MO OpOUTANIsSIM B aromax
AJIEMEHTOB MEePBbIX YEThIPEX NEPUOAOB. DIEKTPOHHAS! KOHPUTypalrs aTOMOB.

[leprognueckuii 3akoH u [lepuonudeckas cucteMa XUMUYECKUX 3JIEMEHTOB
. Y. MengeneeBa. CBsi3b neproguuecKkoro 3akoHa u llepuoanueckoit cuctemsl
xuMu4deckux asnemMeHToB /l. M. MeHneneeBa ¢ COBpEeMEHHON TEOpPHEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHYECKUX DJIEMEHTOB U
oOpa3yeMbIX MMM MpPOCTBIX U CJOXKHBIX BELIECTB IO TIpynnamM M IepUuoaM.
3HaueHue MepuoInYecKoro 3aKoHa B pa3BUTUN HayKH.

Crpoenue BellecTBa. XHUMHYECKas CBsI3b. BuUIbl XHUMHUYECKON CBSI3U
(KoBaJieHTHasi HemNoJIsipHash W TMOJsipHasi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XWMHYECKOW B3 (OOMEHHBIH ¥  JOHOPHO-
akuenTopHselif). BogoponHas cBsizb. BaneHTHOCTb. DeKTpOOTPULATENBHOCTb.
Crenenb okucieHus. VIoHbI: KaTUOHBI U @HUOHBI.



BemjectBa  MOJIEKYJNSIPpHOTO ¥ HEMOJEKYJSPHOTO  CTPOEHHsS.  3aKOH
MOCTOSIHCTBA COCTaBa BelllecTBa. THUMbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILIECTB OT TUIMA KPUCTATUTMYECKON PEIIETKH.

ITonssTe o nucHepcHBIX cUcTemax. VICTUHHBIE W KOJIOMIHBIE PACTBOPBI.
MaccoBas 10151 BELIeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEMHECHUH. Howmenxknartypa
HEOpPraHUYeCKUX BelllecTB. | eHeTuyeckass CBsI3b HEOPraHUYeCKUX BeIlEeCTB,
MpUHAJIEKAIMX K Pa3JIMYHbBIM KJlaccam.

Xumuueckass — peakuus. Kriaccudukanuss XUMHUYECKMX — peakiuuid B
HEOPraHUYEeCKOM M OpPraHhyYecKOoil XWMHUHU. 3aKOH COXPAaHEHMs] MaccChl BEIIECTB,
3aKOH COXpaHEeHUs U MpeBpallleHHs] FHEPTUU MPU XUMUUYECKUX PeaKIUsX.

CKOopoCTh peakiyu, e€ 3aBUCUMOCTh OT pa3lIMyHbIX (akTopoB. OOpaTtumble
peakuuu. XuMHueckoe paBHOBecHe. DakTOpbl, BIUSAIOLUIME HA COCTOSHHE
xumuyeckoro pasHoBecus. [Ipunuun Jle [larense.

Dnektponutrydeckas aucconuanus. CuiabHbIe U ciiadblie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTpAJIbHAs, IIEIOYHAS.

OKuCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCIepUMEHTalbHbIE METOJbl M3yYeHHUs BELIECTB W MX IpeBpalleHUN:
neMoHcTpauus Tabnun «[lepuoanueckas cucrema xumuueckux snementoB J[. U.
MenneneeBa», U3ydeHUe Mojeliel KPUCTAUIMYECKUX PeIETOK, HaOJIofeHrue U
ONucaHue JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yiokKeHUe MepoKcHIa
BOJIOPOJIa B MPUCYTCTBUU KaTalln3aTopa, ONpeelieHre Cpelibl paCTBOPOB BELLIECTB
C TIOMOIIBIO YHUBEPCAJIbHOTO WMHAMKATOpPA, peaKkluu HOHHOro oOMeHa),
MpOBe/IeHNe MPaKTUYecKor paboThl «BrnusHue pa3nuuHbX (HakTOPOB Ha CKOPOCTh
XAMHUAYECKON PEAKLIUM.

Pacuérnpie 3amaun.

Pacuétel 1O ypaBHEHUSM XHMHYECKHX peakluil, B TOM YHUCJE
TePMOXUMHUYECKUE pPACUETBI, Pacy€Thl C HCIIOJIb30BAHUWEM IIOHSATHS «MaccoBas
JIOJIsI BEILIECTBAY.

Heoprannyeckasi xummus

Hemeramel.  Ilonoxenne HemetamioB B Ilepuoandeckoit  cucreme
xumudeckux snemeHtoB JI. M. MenzgeneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB.
Ousnueckre CBONCTBa HEMETANIOB. AJUIOTPONHsS HEMeTauloB (Ha mpumepe
KHCIIOpOia, cepbl, pocdopa u yrieposa).

XuUMUYecKre CBOMCTBA Ba)KHEWINMX HEMETayIoB (rajoreHoB, Cepbl, a30Ta,
dbocdhopa, yriepoga U KpeMHHSI) U UX  COSAUHEHMM  (OKCHIIOB,
KHUCIIOPOJICOIePKAIIUX KUCIOT, BOJIOPOJHBIX COETUHEHUH ).

[IpruMeHeHre Ba)KHENIIINX HEMETAJJIOB U UX COeITMHEHUH.



Mertannel. 1lonoxenne MetamnoB B llepuoandeckoil cucTteMe XMMHYECKHX
anemeHToB J[. 1. MengneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MetayioB. OOmue ¢u3nydeckune cBoiicTBa MeTaioB. CIUTaBbl METaJIIOB.
DIIEeKTPOXUMHUYECKUN sl HAMPSHKEHUH METallIoB.

XWMUYECKHe CBOWMCTBA BaXKHEWINIMX METAJUIOB (HATpHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUAN, LIUHK, XPOM, JKeJle30, Me/ib) U UX COSIMHEeHUIA.

OO6mue crocoOsl MmomydeHus MeTauioB. [IprMeHeHue MeTanaoB B OBITY U
TEXHUKE.

DKCIepUMeHTalbHblE METOJbl M3yYeHHUs BELIECTB W MX IpeBpalleHUN:
u3ydeHue KoJuleKuu «MeTtamibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, pelleHHe
SKCIEPUMEHTANIbHBIX 3ajlady, HaOJI0JIeHHe U OINKCaHUe JIeMOHCTPAIIMOHHBIX WU
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBHE TUJIPOKCHUJIA aFOMUHUS C pacTBOpaMU
KHUCIIOT U 1IeJIouei, KaueCTBeHHbIE peaKI[i Ha KaTUOHBI METaJlIOB).

PacuérHble 3anayu.

Pacuétel maccel BemecTBa WM 00BEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BeI[eCTBa, Macce WU O0BEMY OJIHOTO W3 YYACTBYIOIIUX B PEaKIMU BEIeCTB,
pacuéThl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OTHO
Y3 BEILECTB UMEET PUMECH.

XuMuS H KH3Hb

Ponp xumum B oOecreyeHUM HKOJOTMYECKOM, SHEePreTUYecKOd M MUIEBON
0e30MmacHoCTH, pa3BUTHUU MeaulMHbL. [loHSTHE O Hay4YHBIX MeToAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencrtaBienuss o0 oOOWMX HAay4YHBIX MPUHLMIAX POMBIIUIEHHOTO
MOJIy4YEeHHUs BAXKHEHIINX BELIECTB.

UenoBek B MHpe BEUIECTB M MaTEPUAIOB: BAXKHEHUIINE CTPOUTENbHBIE
MaTepualbl, KOHCTPYKLIMOHHBIE MaTepualibl, KpacKW, CTEKJIO0, KepamuKa,
Marepuasbl Ui 3JIEKTPOHUKH, HAHOMATEepUANbl, OPraHUYECKUE U MUHEpAJIbHBIE
ynoOpeHus.

XUMHSIT W 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCMHOJIb30BaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0E30MaCHOTO WCIIOIH30BAHUS TPErapaToB OBITOBONW XUMUU
B [IOBCEHEBHOM XKU3HU.

MexXnpeaMeTHbIE CBSI3U.

Peanuzanusi  MeXnpenIMeTHBIX  CBsi3eld Mpu  M3y4YeHUH oOmed u
HEOpraHn4ecKo XuMuM B 11 Kiacce OCyLIEeCTBISIETCS YePe3 UCIOJIb30BAHUE KaK
OoOIMUX eCTeCTBEeHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHSITHH, SBISIOIIAXCS
CHUCTEMHBIMHU ISl OTAEJBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OO6mue ecTecTBEHHO-HAYYHbIE TMOHSTHS: HAy4dHbIH (akT, rumoTes3a, 3aKoH,
TEOpUs, aHallu3, CHUHTe3, KilacCUpUKAIMsI, MepPUOIUYHOCTh, HaOIIOACHHE,
SKCIIEPUMEHT, MOJICINPOBAaHNE, U3MEPEHNUE, SIBIICHUE.



®u3uka: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUeCKUi YpOBEHb, BEIlleCTBO, TEJO,
00BEM, arperaTHOe COCTOSTHUE BeIeCTBa, (PU3MUECKHe BETUYMHBI M SAUHUIIBI MX
W3MEepeHUsl, CKOPOCTh.

buonorusi: kmerka, opraHusM, 2JKOcHUcTeMma, Ouocdepa, Makpo- U
MUKPO3JIEeMEHThI, BATAMUHbBI, 0OOMEH BeIlleCTB B OpraHU3Me.

["eorpadusi: MuHEpasbl, TOPHBIE TIOPOBI, MOJE3HbIE NCKOIMaeMble, TOTUIUBO,
pecypchl.

TexHonmorusi: XuMH4ecKasi MPOMBIIIUIEHHOCTh, METAJUTYyprusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MaTepUaJIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IHIIEBasI
MPOMBIIIUICHHOCTh,  (apMareBTUYeCKass  MPOMBIILIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTepHUaoB,
3JIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOT U H.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA I[TPOI'PAMMBI I10 XUMHNNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBiauBaeT TpeOOBaHHWS K pe3yjbTaTaM OCBOEHUS
oOyyJaroluMucs MporpaMM CpelHero ooiiero oOpa3oBaHUsl (JIMYHOCTHBIM,
MeTanpeAMeTHbIM W TpeAMeTHbIM). HayuHo-meTonuyeckod OCHOBOW — AJid
pa3paboTKu TUIAaHUPYEMBIX Pe3yJbTaTOB OCBOCHHS MPOrpaMM CpeIHero OOIIero
00pa3zoBaHMs SBISETCS CUCTEMHO-IESITeIEHOCTHBIN MOXO.

B cooTBeTcTBUM C CUCTEMHO-IEATENbHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX pe3yJbTAaTOB OCBOCHMS TpenMeTra «XHMHUs Ha YpPOBHE CpPEIHEero
o01ero 00pa3oBaHUs BhIIEIIEHBI CIISAYIOIINE COCTABIISIOININE:

OCO3HaHHe OOYYalOIIUMUCS POCCUUCKOM TpaKJaHCKON UIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJM4Khe MOTUBALIUK K O0yUeHHUIO;

HeJIeHanpaBIeHHOe pa3BUTHe BHYTPEHHUX yOEKJeHUN JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaAULIMi 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOmUXCsi PYKOBOJACTBOBATHCS B CBOEH
JeSTeIbHOCTH 1L@HHOCTHO-CMBICJIOBBIMA YCTAaHOBKAaMHU, MPUCYIIUMU 1I€TOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJM4Ke MMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEeJIU U CTPOUTH KU3HEHHBIE TIaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMHsS» JOCTUTaloTCs B
€IUHCTBE Y4YeOHOW ¥ BOCIHUTATENbHON [E€ATeTbHOCTH B COOTBETCTBUU C
I'YMaHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTo O0O0ImecTBa, MPUHSATHBIMH B OOIIIECTBe
HOpMaMd U  TpaBWIaMU  TOBEJEHHUs, CIOCOOCTBYIOIIMMHU  MpoleccaM
CaMOIIO3HAHUs, CaMOpPa3BUTUSI U HPABCTBEHHOIO CTAHOBJIEHHUS JIMYHOCTU
oOyuarommxcs.

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUs TMpeameTa «XHUMHUS»  OTpaxaroT
c(hOpMHUPOBAHHOCTh OMBITA ITO3HABATENIBHOW W TMPAKTUYECKON JesTeIbHOCTH
oOydJaroIuxcs Mo peain3aliy IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIe B
YacTH:

1) rpasaaHCKOro BOCIUTAHUSA:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TMIPaB U 00s13aHHOCTEH,
YBa)KEHUS K 3aKOHY U MPABOIMOPSIKY;

MpEeJCTaBICHUs] O COLMAIBHBIX HOPMax M TMpaBWIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEebHOCTH IMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIeHUH YUeOHBIX M MO3HABATEIbHBIX 3a7a4, BHIMOJHEHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CMIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HaMepEeHUs, JIOTUKY U
apryMeHThI IPYTUX MPU aHaTu3€e Pa3IUYHbIX BUJOB YUEeOHOU eI TeTbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHHS:

[IEHHOCTHOTO OTHOIIEHUS! K WCTOPUYECKOMY M HAydYHOMY HacCIeuIo
OTEUeCTBEHHOU XUMUMU;

yBaXEHUsI K TpOLEcCy TBOpUECTBAa B 00JIaCTU TEOPUH M MPAKTUYECKOIO
MPUMEHEHUs] XUMHH, OCO3HAHUSI TOTO, YTO JOCTH)KEHHUS HAyKH eCThb pe3yJbTaT
JUTUTENIGHBIX ~ HAOJIO/IEHNH, KPOTOTIUBBIX  JKCIEPUMEHTAIBHBIX  TOWCKOB,
MOCTOSIHHOTO TPyAa YUYEHBIX U IPAKTUKOB;

WHTEpeca M TMO3HABaTeJIbHBIX MOTHUBOB B IMOJYYEHHUHW U TMOCIEIYIOLIEM
aHajau3e MHQPOpMalUU O TEePeIOBbIX JOCTUKEHUSX COBPEMEHHOH OTeueCTBEeHHON
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMUS;

CIOCOOHOCTH OLIEHWBATh CUTYAaIlMH, CBSI3aHHbIE ¢ XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEeIlIeHUs, OPUEHTUPYSACh Ha MOpaJbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE M TMOCTYIKU CBOMX TOBapHILEH C
MO3WLIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHUE TMOCJIEACTBUI ITHX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPHhI 310POBbSI:

MOHWUMAaHUsI I[IEHHOCTeH 3M0poBOro u Oe3ormacHoro obpasza IKHW3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (u3nyeckoMy U
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHust mpaBuil Oe30macHOro oOpallleHHus ¢ BelleCTBaMU B OBITY,
[IOBCEJHEBHOM XU3HU U B TPYAOBOM JAEATEIILHOCTH;

MOHMMAaHUSl LEHHOCTH TpaBWJl WHAUBUIYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJIEHUSI B CUTYalUsX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HAHUS TOCIEJCTBUN U HEMPUSTUS BPEIHBIX MPHUBBIUEK (yHmOTpeOaeHus
AJIKOTOJIsl, HAPKOTUKOB, KYpEHHS );

S) TpyaoBOro BoCiuTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BaTeIhCKON
NesTeIbHOCTH, OOIIEeCTBEHHO TMOJIe3HOM, TBOPYECKOW W  JpYrux BUAaX
NesiTeJIbHOCTH;

YCTaHOBKM Ha aKTHUBHOE YyuyacThe B pEHIeHUH MPaKTUYeCKUX 3ajad
COIMaJIbHOM HaIpaBJIEHHOCTH (B paMKaX CBOEro Kiiacca, IIKOJIbI);



UHTepeca K MPaKTHUECKOMY M3YUYeHHIO MPoeccCHil pa3TuyHOro poja, B TOM
YHCJIE HA OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAaHUM 110 XUMUMU;

YBAXXE€HUs K TPYLY, JIFOISIM TPyJIa U pe3yJibTaTaM TPYIOBOU NESATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpY HWHIWBHUIYaJIbHOW TpaeKTOPUHU
oOpazoBanusi, Oynyiied mnpodeccud W peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
MOTpeOHOCTEH 00ITIeCcTBa;

6) 3K0/10rHYeCKOro BOCIUTAHUS:

9KOJIOTUYECKU 1Ie]1eCO00pa3sHOro OTHOIICHUSI K MPUPOJE, KaK HCTOYHHUKY
CYyILIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUsS TJIOOAJBHOTO XapakTepa 3KOJOTHMYECKUX MpoOJieM, BIUSHUS
3KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLUAIBHOMN Cpelbl;

OCO3HaHUS HEOOXOJIMMOCTH MWCIOJB30BaHUS JOCTH)KCHUM XUMUHU st
pelIeHus: BOIIPOCOB PALlMOHAIIBHOIO IIPUPOIOIIOIb30BaAHMS;

AKTUBHOTO HEIPUATHUS JOEUCTBUM, MNPUHOCIAIIAX Bped OKpYyXKarollen
MIPUPOTHON cpefle, YMEHHS TPOTHO3WPOBATh HEOJArOMPUSTHBIE JKOJOTHYECKUE
MOCJIEACTBUS PEANPUHUMAEMBIX JEUCTBUM U NTPEIOTBPALLATD UX;

HaJIMYKS pa3BUTOIO SKOJIOTUYECKOIO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYpHI,
OIIBITa JESTEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJIEHHOCTH, yMEHUs
PYKOBOJACTBOBAaTbCSI UMU B IMO3HABATEJIbHON, KOMMYHUKAaTUBHON U COLUAIBHOMN
MpaKkTUKe, CIOCOOHOCTM M YMEHHUST aKTUBHO MPOTUBOCTOSTH HJICOJOTUU
xeModobuu;

7) 1eHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKU U OOIIECTBEHHOMN MPaKTUKU;

MOHUMAHUS CHeNUPUKA XUMHH KaK HayKd, OCO3HaHUA e€ poju B
(GbopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOIO MBIIIEHUS, CO3JaHUU IEJOCTHOTO
npejacTaBiieHnst 00 OKpy»KarolleM MHUpe Kak O eIMHCTBE MPUPOJbLI U YeJlOBeKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHun MpodiieM COXpaHEeHUs
IIPUPOIHOTO PaBHOBECHS,

yOSXKIEHHOCTH B OCO0OW 3HAYUMOCTH XUMHUHU JUIsl COBPEMEHHOM
LUBUIM3aLUU: B €€ TYMaHUCTUYECKOW HAIPaBICHHOCTH W BaXHOU pOJIU B
CO3JJaHUU HOBOM 0a3bl MaTepUalbHON KYJIbTYpPbl, PEIIEHUU TTI00ANBHBIX MpobdieM
YCTOMYMBOIO Pa3sBUTUS YEJIOBEYECTBA — ChIPHEBOM, DHEPreTUYECKOU, NMUIIECBOU U
9KOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHUU MEIULIMHBI, OOECIEeYEeHUHU YCIOBHIA
YCHEIIHOr0 TpyJAa W JKOJOTUYECKH KOMQOPTHON IKM3HU KaXIOTro UJieHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHUMAaHHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIIONh3yEeMbIX B €CTeCTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOh30BATh



NoJly4aeMble 3HaHUS JUIsl aHAIW3a U OOBSCHEHHS SBJICHUI OKPYIKAIOIIero Mupa u
MPOUCXOSIINX B HEM M3MEHEHUH, YMEHHS JIeNaTh 00OCHOBAHHBIE 3aKITIOUSHHS Ha
OCHOBE HAyYHBIX (AKTOB W UMEIOIIUXCS JaHHBIX C IeJbI0  MONyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJBh30BaTh XHMHUYECKHe 3HaHUS IS
peleHwst MpoOJieM B pealIbHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEepeca K MO3HAHUIO U UCCIIeIOBATENECKON A TeIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HEMpephlBHOMY  00Opa3oBaHUIO U
caMo00pa30BaHWIO, K AKTUBHOMY TIOJTYYEHHIO HOBBIX 3HAaHMWA 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSMU;

MHTEpeca K 0OCOOSHHOCTSIM TpyJa B Pa3iIMYHBIX cepax MpodecCHoHATBHON
NesITeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeaMera « XUMHS» Ha
YpOBHE CpeiHero o011ero 06pa3oBaHus BKIIOYAIOT:

3HauUMMble Ui (OPMHUPOBAHUS  MHPOBO33PEHHs]  OOydarolIuXxcs
MEXIUCIUTUIMHAPHBIE (MEXIpeaIMeTHbIe) OOIIeHayYHbIe MOHSATHS, OTpakKarolline
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHeUU(PUKY METOIOB TMO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIlEeCTBO, SHEpPrusl, siBIeHHUE,
mpoliecc, CUCTeMa, HayYHBIM (akT, MPUHITUI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, uccliefjoBaHue, HaOoIeHre, U3MepeHre, IKCIIEPUMEHT U ApYyTHe);

yHUBepcalbHble y4ueOHble NeiicTBUs (MO03HABaTelbHble, KOMMYHUKATUBHbBIE,

peTyISITUBHEIE), o0ecIieYnBaroIue dbopmupoBaHue GYHKIIMOHATHHOM
I'PaMOTHOCTH ¥ COITUATLHON KOMIIETEHITUN 00yJarOIIIXCS;
CIIOCOOHOCTH oOyuarommxcs HUCIIOJIb30BATH OCBOEHHBIE

MEXIMCIMIUITMHAPHBIC, MUPOBO33peHUYECKUE 3HAHUS W YHUBepcalbHbIe y4eOHBIC
JIECTBUS B IO3HABATEJIbHON U COLMAIIBHOW MTPAKTHKE.

MertanpenMeTHble pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHbIMU  TO3HABaTENbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISTUBHBIMHU
NEUCTBUSIMU.

OgBJanenue YHHBepCcaJIbHbIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JAeHCTBUSAAIMU:

1) 6a3oBble JIOTHYECKHE T1eHCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W  aKTyaJlU3UpoBaTh  MPoOJIeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

OlpeneNsiTh LEeNU JeSATEbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJI30BaTh NP OCBOCHWH 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTepHble MPU3HAKU MOHSATUM M YCTAaHABIMBATH UX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TIOHITHS JIJIsi OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEPHH IS KJIaCCU(PUKAIMKM BEIIECTB U
XUMUYECKUX peaKiuii;

yCTaHaBJIMBaTh TMPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXXJeHWs (MHIYKTUBHBIC, NEIyKTUBHBIC, II0
aHaJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHMS B paccMaTpUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATh BHIBOJIBI M 3aKIIIOUCHNS;

MPUMEHSITh B MPOILECCe MO3HAHUS, UCTIONb3yeMble B XUMUU CUMBOJIUYECKUE
(3HaKOBBIC) MOJIEINIH, TIPEOOPA30BLIBATH MOJICIIbHBIE TTPEICTABICHHS — XUMUYECKUAN
3HaK (CMMBOJI) DJIeMEHTa, XUMH4YecKas (opMmyrna, ypaBHEHHE XUMHUYECKOU
peakuu — TMpU pelleHWH Y4YeOHBIX MO3HABaTeJIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJIENIbHbIE TIPEICTaBICHUS ISl BBISIBICHUS XapaKTepPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUUECKUX PEaKITH.

2) 6a30BbI€e HCC/Ie10BaTe/IbCKHE AeiiCTBUSA:

BJIAJIeTh OCHOBAaMH METOJIOB HAYYHOTO TIO3HAHUWS BEIECTB M XUMUYECKHUX
peakuuiu;

dbopMyIMpOBaTh LENIU U 33141 UCCIIeI0BaHMsl, UCTIOIb30BaTh MMOCTABIEHHBIE
U CaMOCTOSATEThHO Cc(OpPMYyIUpOBaHHBIE BOMPOCHI B Ka4yecTBe HWHCTPYMEHTA
MO3HAHUS U OCHOBBI IS (DOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUIHHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BIaJeTh HaBbIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEpIIEHCTBOBATh YMEHHS HAOJIOJATh 32 XOAOM
mporecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro pe3ysibTaT, (OopMyIupOoBaTh
0000TIIeHHS ¥ BBIBOJIBI OTHOCHUTEIFHO JOCTOBEPHOCTH PE3YIHTAaTOB UCCIIeIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O MpOJIeaHHOM paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIeOoBaTelIbCKOM U MPOEKTHON
NeSTeTLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB peIeHUs] MPaKTUYeCKWX 3a/]ad, MPUMEHEHHUIO pa3IndHBIX
METOIOB ITO3HAHMUSI.

3) pa6ota ¢ nundopmanueii:

OPUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHMKAxX HH(oOpManuu (Hay4dHO-
MOTyJIsipHAsT JIUTEparypa XUMUYECKOTO COJIEPKaHUsI, CIIPaBOYHBIE IOCOOWS,
pecypchl MHTepHETa), aHaMM3UpOBaTh WHPOPMAIIUIO PA3IMYHBIX BUIOB U (HOpM
npe/icTaBleHuUs, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;



dbopMyIMpoBaTh 3aMpoChl U MPUMEHSATH Pa3IUuYHble METOIbl MPHU MOWCKE U
otbope wH(MOpMAIMK, HEOOXOAWMOW MJII BBITIOJHEHUS Y4YeOHBIX 3aaad
OIIPeEJIEHHOIO THIIA;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUS WHGOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHOJIOTMH U Pa3NUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  TIpEICTaBICHHUS
uHpopMaIuu (cxembl, TpaduKu, JUarpaMMbl, TaOIHUIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4HBIM s3bIK B KayecTBe CpeAcTBa Mpu pabdoTe ¢
XUMHUUYECKOH HWHpopMalueil: NpUMEHATh MeXNpeaMeTHble (pusuueckue u
MaTeMaTH4YeCKHe) 3HaKU U CUMBOJIbL, (hOpMyJibl, a0OpeBUaTypbl, HOMEHKIIATYpY;

UCIIONIb30BaTh W TpeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CpEICTBa
HaTJISTHOCTH.

OgiageHHe yHHBepPCAJbHBIMH KOMMYHUKATHUBHBIMH AefiCTBHAMM:

3aJlaBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1aeMOM TeMbl B X0OJe Juajiora u/uiu
JIUCKYyCCHM,  BBICKa3blBaTh  HJEH, (OPMYyJIHPOBaTh CBOU  MPEJIOKEHHUS
OTHOCHUTEIIbHO BBITTOJIHEHUS TIPEI0KEHHON 3a1a4H;

BBICTyIIaTh C TpEe3eHTaledl pe3ylbTaTOB I03HABATEIbHOU [eATeIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPYU BINOJIHEHUN
XUMHUYECKOI0 3KCIePUMEHTa, MpaKTU4ecKol paboThl 10 HUCCIEI0BAHUIO CBOMCTB
M3ydaeMbIX BEILECTB, peajn3aluu y4eOHOro mpoekra u (opMyIHpoBaTh BHIBOJBI
o pe3yjibTaTaM MPOBEAEHHBIX HCCIEJOBAHUM MyTEM COTNIACOBAHHS MO3UIUI B
X0Jie 00CyXAeHHsI U 0OMEeHa MHEHUSIMU.

OBiajeHHe YHHBePCAJbHBIMHU PeryisiTHBHbIMH JelHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYILECTBISATh CBOK I103HABATEIbHYIO
NesITeNIbHOCTD, OMpefieNias e€ IeNd W 3a7add, KOHTPOJIWPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBAaTh NpeajaraeémMblid ajroput™M JAeHCTBUH MNpu
BBIMIOJITHEHUM Y4eOHBbIX W HCCleoBaTeNbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CIMOCOO0 MX pelleHHusl ¢ Y4YETOM MOJy4YeHMs] HOBBIX 3HaHUH O
BEIIeCTBaX U XUMUYECKUX PEaKIUsiX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATeIbHOCTH Ha OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJBTATDBI

10 KJIACC

[IpenmeTHble pe3yibTaThl OCBOeHUs Kypca «OpraHuyeckas XUMHUSD)
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABIEHUH O XUMHUYECKOH COCTaBJstoLIeH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJU XHUMUU B I[IO3HAHUU SIBIICHUMN



npuponbl, B (HOPMHPOBAHMM MBILUIGHUS ¢ KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl PeIlIeHUs] MPaKTUUECKUX 3a7a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLLUEHHWS K CBOEMY 3J0POBBIO U MPHUPOJAHOU
cpene;

BJaJIeHHe  CHCTeMOH  XUMHYECKMX  3HaHUil, KOTopas  BKJIOYAeT:
OCHOBOIIOJIAraloIIle MOHATHS (XMMHYECKUH 3JEMEHT, aToM, DJIEKTPOHHas
000J10uKa aTOMa, MOJIeKyJIa, BaJJeHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMUYeCKast
CBSI3b, CTPYKTypHas ¢opMyna (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJSIpHas
mMacca, MOJIApHBIH OOBEM, YIJIepoAHbI cKelleT, (yHKUMOHaANbHAs TIpyMna,
paauKa, U30Mepus, U30Mepbl, TOMOJOTHYECKUM pPsill, TOMOJIOTH, YIJIeBOJIOPObI,
KHACJIOPOA M a30TCOAEpIKallfe COECIUHEHUs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJIIPHbBIE COEIMHEHHS]); TEOPUH U 3aKOHBI (TEOpHUsl CTPOCHHUS
oprannueckux BemiecTB A. M. ByTnepoBa, 3aKkOH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI $3bIK XHMMHH; MHUPOBO33pEHUECKHE 3HaHUS,
Jexxalle B OCHOBE NOHUMaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHX
SABIIEHUH, (AKTOIOTUYECKHNE CBEACHHMS O CBOMCTBAaX, COCTaBe, MOIYYEHUH W
0e3011acHOM HCIIOJIb30BAaHUHM Ba)KHEWIIMX OPraHWYeCKHX BEUIeCTB B OBITY U
PaKTUYECKOH edTeIbHOCTH YeIOBeKa;

c(OpMUPOBAHHOCTh YMEHHUH BBISBIATh XapaKTepHble NpPU3HAKU TOHSATHUH,
YCTaHaBIMBATh WX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIKE MOHSATHUS NPH
ONMCaHUM COCTaBa, CTPOCHMSI U MPEBPALIEHUI OpraHUYeCKUX COeUHEHUH;

c(OpMUPOBAHHOCTh YMEHHMM HCHOJB30BaTh XWMUYECKYIO CHMBOJMKY JJis
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEpPHYTOH, COKpallE€HHOI)
GopMysl OpraHMYECKHX BEIIeCTB U YypaBHEHUH XMMHUYECKUX peakLuH,
W3rOTaBIMBAaTh MOJEIHU MOJIEKYJ OpPraHMYeCKHMX BeIUECTB IJISl MJUIFOCTPALMM MX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUU YCTaHABJIMWBATh MPUHAMJIEKHOCTh H3YUYEHHBIX
OpraHMYeCKUX BEIIeCTB [0 HX COCTaBy U CTPOEHUIO K OMNpeleséHHOMY
KJaccy/Tpynmne coeJuHeHUH (YIJIeBOIOpPOMbl, KHUCIOPOJ U a30TcoepiKallue
COEIMHEHMsI, BBICOKOMOJIEKYJIIPHbIE COEIWHEHHs), JAaBaTh MM Ha3BaHUS IO
cucteMatnyeckod HoMmeHkiarype (IUPAC), a Takxe NpUBOAUTH TpHUBUAIbHBIE
Ha3BaHUS OTAENbHBIX OpPraHMYECKUX BeLIeCTB (STWJIEH, IPOIWJIeH, alleTUJIEH,
STWIEHIJIMKOJIb, [NIMLEPHUH, (eHoJ, (opManbIerus, aleTanbieru], MypaBbHHasI
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJICMHOBAsI KACJIOTa, CTEApPUHOBAs KACJIOTA, TIIIOK034,
bpyKTO3a, KpaxMal, LeJlTI0J103a, [IULUH);

c(OpMUPOBAHHOCTb YMEHUSl OIpeaessTh BHUAbBl XUMHUYECKOW CBS3M B
OpraHMYECKUX COeAMHEHUSIX (OUHApHBIE U KpaTHbIE);



c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSTh TIOJIOKEHUS TEOPHH CTPOCHUS
opranndeckux BemiecTB A. M. BytnepoBa st 00bsiCHEHUST 3aBUCIMOCTHA CBONCTB
BEIlIeCTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPaHEHUSI MacChl BEIIIECTB;

chOpMUPOBAaHHOCTh ~ YMEHMH  XapaKTepu3oBaThb  COCTaB, CTpPOEHUE,
bu3nueckue M XMMUYECKHe CBOWCTBA TUIMYHBIX MPEACTaBUTENEeH pazIuyHBIX
KJIaCCOB OpPraHMYeCKUX BellecTB (MeTaH, 3TaH, 3TUJIEH, MPOIMWJIEeH, aleTUJIeH,
OyramueHn-1,3, mermnOyranuen-1,3, OeH30JI, METaHOJ, STaHON, JITHJICHTJIUKOIb,
TIIMLEPUH, (EeHOJI, alleTalbIeruj, MypaBbUHAs U YKCYCHasl KHUCJOTHI, IJIIOKO3a,
Kpaxma, [eJTI0JI03a, aMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HHUMH yPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUil ¢
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOopMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
ChIpbsi (HedTh, NPHUPOIHBIA Ta3, Yrojb), CHOCOOBI MX TNepepaboTKu U
MpaKkTUYeCKoe MpUMeHeHUe IPOYKTOB NepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WIIA MPOAYKTA
peaknuu 10 W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJIHOTO U3 HWCXOJHBIX
BEILECTB WJIU MPOAYKTOB pPeaKIim);

c(hOpMUPOBAHHOCTh YMEHHUH BIIaJeTh CHUCTEMON 3HaHU 00 OCHOBHBIX
MEeTOJIax HAay4YHOTO MO3HAHMUSI, UCTIOJb3YyEeMbIX B XUMHUU MPU U3YyUYCHUU BEIECTB U
XUMUYECKUX SIBICHUH (HaOOIeHNe, N3MepeHne, SKCIIEPUMEHT, MOICIUPOBaHNE),
UCIIOJIb30BaTh CHUCTEMHbIE XHUMUYECKHE 3HaHUS Uil TPUHATUS pelleHUud B
KOHKPETHBIX JKM3HEHHBIX CHUTyalHUsX, CBS3aHHBIX C BelIeCTBAaMM M HX
MIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIOAATh MPaBUiia MOJb30BAHMS XUMUYECKON
MOCYJIO W J1abopaTOpHBIM O0OpYyIOBaHWEM, a TakXKe MpaBuia OOpalieHus ¢
BEIL[ECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMH MO BBIOJHEHHIO J1abopaTOpHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATh W BBIMOJTHATH XUMHYECKUH
SKCIEPUMEHT (MpeBpallleHHs] OpraHUYeCKUX BelleCTB MPU HAarpeBaHUU, MOJTyUeHHe
STUJIEHAa W U3Y4YEHHE ero CBOMCTB, KayeCTBEHHbIE pEaKIUH OpPraHUYeCKUX
BEILIECTB, JeHaTypalusi OelKOB MpU HarpeBaHWM, LBETHbIE peakiuu OelKOB) B
COOTBETCTBUM C TMpaBWIaMH TEXHUKH O€30MacHOCTH TMpU OOpallleHHH C
BEI[ECTBAMH H J1A0OpPAaTOPHBIM O0OpYyIOBaHUEM, TIPEICTABIATH PE3YyIbTaThI
XUMHUYECKOTO SKCIepruMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHMX
peakuuit 1 GopMyIMpoOBaTh BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIy4aeMyl U3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, IHTepHeT U Ipyrux);



chOpMHUPOBAaHHOCTh ~ yYMEHWH  COONIOZaTh  MpaBWiia  DKOJOTHYECKU
1enecooOpa3HOro TMOBeNeHUs] B OBITY W TPYJIOBOM JEATENbHOCTU B LEJSIX
COXPAaHEHUSI CBOET0 3J0POBbS M OKpYXKAlOLIEW INPUPOIHON Cpeabl, OCO3HABATh
ONACHOCTh BO3JEHCTBUS Ha >KUBbIE OpPraHW3MBbl OINpPENeIEHHBIX OpPraHUYECKUX
BeIleCTB, MOoHMMasi cMbica mnokazatens [1/IK, mosicHsTe Ha mpumepax CrocoObl
YMEHBIICHUST W NPEJOTBPALCHUS WX BPEJHOrO BO3ACHCTBUS HA OpPraHU3M
YeJ0BEKa;

JUisi 00yYarouumxcsi ¢ OrpaHUYeHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE
MPUMEHSITh 3HaHMWSI OO0 OCHOBHBIX [OCTYIIHBIX METOJaX IO3HAaHUs BeIlleCTB U
XUMHUYECKHUX SIBIICHUI;

JUISL  CIENBIX W CIA0OBHUASIIAX OOYYaIOIUXCS: YMEHHE WCIIOh30BaTh
penbedHO-TOYeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins st 3anmucn XuMUYecKuX

bopmyi.
11 KJIACC

[IpenmeTtHBle pe3ynbTaThl OCBOeHHUs Kypca «OOIas W HeopraHuyeckas
XUMHUSD OTPaXkaroT:

c(hOpMUPOBAHHOCTh  TIPEJICTABICHUN: O XUMHYECKOM COCTaBISIONMEH
€CTeCTBEHHO-HAyYHOM KapTHUHBI MHpa, POJM XHWUMHUHA B TIO3HAHUU SBJIECHUU
npuponbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOAMMOM IJIsI peIIeHHs TPAaKTHUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/IOPOBBIO U MPUPOIHOM
cpene;

BJIaJICHUE  CUCTEeMON  XHMMHWYECKHMX  3HaHWH, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIIUE TOHATHUS (XMMHUYECKHH 3JIeMEHT, aToM, W30ToI, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, WOH, MOJIEKYyJia, MOJb, MOJISIPHBIA OO0OBEM,
BaJICHTHOCTb, 3JEKTPOOTPUIATEILHOCTh, CTEIeHb OKUCJIEHUS, XUMUYeCKasi CBS3b
(KoBaJIeHTHas1, MOHHAasI, MeTaJUIM4ecKasi, BOAOPOAHAs ), KpUCTAINIMYeCcKas peléTka,
TUNBl  XUMHUYECKUX  peaKlWd, pacTBOpP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
BJIEKTPOJINTUYECKAs JUCCOLMALUS, OKHUCIUTEeNb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMHUUYECKON peakluu, XUMHUYeCKOe paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON nuccouuanuu, nepuoandeckui 3akoH J[. M. Menpgeneena,
3aKOH COXPaHEHMs] MacChl BEIIECTB, 3aKOH COXPAHEHUS U MpeBpallleHUs SHEPIUu
MPU XUMHUYECKUX PEaKIUsix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMH,
MHPOBO33pPEHUYECKHE 3HAHUS, JIeKalllie B OCHOBE IMOHUMaHUS MNPUYUHHOCTH H
CHUCTEMHOCTH XWMHYECKUX SIBIIEHWUU, (aKTOJOTUYECKHE CBENIEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0e30IMacHOM MCTIOJIb30BaHUHN BOKHEUININX HEOPTaHUIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOM NIeSITEIHHOCTH YEJIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHH BBISBISATh XapaKTEpHbIC TPHW3HAKH MOHSATHH,
YCTaHaBIMBATh WX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLKE MOHSATHUS NPH
ONMCaHUU HEOPraHMYECKUX BEIeCTB M UX MPeBpallleHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JJIS
cocTaBieHUs (OpMyJ BelIeCTB MW ypaBHEHUH XUMHUYECKUX  peaKlHid,
cucteMatnyeckyto HomeHkaaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTAEIbHBIX
HEOpraHWYecKux BellecTB (yrapHblid ra3, YIJIEKHCIbIM ras, aMMHaK, raméHas
U3BECTh, HeraléHas U3BeCTh, MUTheBask CO/a, MUPUT U IpyTHre);

c(hOpMUPOBAHHOCTh YMEHUM ONpeIeNsITh BaIECHTHOCTh U CTETIeHb OKUCIICHUS
XUMHUUYECKUX DJIIEMEHTOB B COEAUHEHUSIX Pa3JIUYHOTO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBaJIeHTHAs, NOHHAs, MeTaJuIM4ecKasi, BOJAOPO/IHAs) B COEIMHEHHUSX, THUII
KPUCTAJUIMYECKOW PeIIETKM KOHKPETHOIo BellecTBa (aTOMHas, MOJIEKYJspHasd,
WOHHAs!, MeTaJJTM4ecKas), XapakTep cpe/ibl B BOJHBIX pacTBOpax HEOPraHUYECKHUX
COCIMHCHUU;

c(hOpMUPOBAHHOCTh yMEHUMI yCTaHaBJIMBAaTh NPUHAAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBy K OMNpeAeNE€HHOMY Kiaccy/Tpyrie
COeIMHEeHMH (MpOCThIe BELIECTBA — METAJUIbl U HEMETAJIbl, OKCUJbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTepHbIe TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI pacKpbhIBaTh CMBICI MEPUOAUYECKOTo 3akoHa /.
U. MenpeneeBa 1 JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUW;

c(hOpMUPOBAHHOCTh yMEHUN XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dlieMeHTOB |—4 mnepuonoB Ilepuoanueckoii cucTeMbI
xumudeckux sneMmeHtoB J[. VM. MenneneeBa, ucrnosib3ysl MOHATHS «S-, p-, d-
3JIEKTPOHHBIE opbuTanm, «9HepreTUYecKre YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUSl CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COEIMHEHHI
1o nepuogaM u rpynmnam llepuoandeckoit cuctemMbl XUMuYeckux 3yemMeHToB Jl. U.
Menpeneena,

cOpPMUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYyIIECTBOBAHUE IEHETUYECKON CBA3M MEXKIy HeopraHM4eCKUMU
BEILIECTBAMHU C IMOMOLIBIO YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEaKLUK;

c(hOpMUPOBAHHOCTh yMEHUSl KIAcCUPUIIMPOBATh XUMUUYECKHE PEAKIHUU T10
pa3nuMYHBIM MpU3HAaKaM (YUCIY M COCTaBy pearupyrollnX BeLIeCTB, TEIIOBOMY
ahdexTy peaknuu, N3MEHEHHIO CTEIIeHeW OKWCJIICHUS DJIEMEHTOB, 0OpPaTHMOCTH
peaKiny, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YpPaBHEHHS peaKIMil pazIuyHBIX
THUIIOB, MOJIHbIE U COKpAILIEHHBIE YPAaBHEHUS peaklnii MIOHHOTO oOMeHa, yUUThIBas
YCJIOBUS, P KOTOPBIX 3TU PEaKIUU UIYT A0 KOHIA;



c(hOpMHUPOBAHHOCTh YMEHUW TMPOBOAWTH PEAKIUH, MOATBEPKIAIONINE
KAa4eCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OINBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh yYMEHUH pacKpbiBaThb CYIIHOCTb  OKHCIUTENIbHO-
BOCCTAaHOBHUTEIHHBIX PEAKIM TTOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OasilaHca
3TUX PEeaKLni;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKkiuu OT Pa3auYHbIX (PaKTOPOB; XapaKTep CMEIIeHUs XUMUYECKOT0 pAaBHOBECHSI
B 3aBUCHUMOCTH OT BHelllHero Bo3aeiictBus (npunuui Jle [lartense);

c(hOpMHUPOBAaHHOCTh YMEHUW XapaKTephU30BaTh XHMHYECKHE IMPOIIECCHI,
Je)alyMe B OCHOBE MPOMBILLICHHOIO IOJIy4eHHUs] CEPHOM KHUCIIOThI, aMMHaKa, a
Tak)ke C(POPMUPOBAHHOCTH MpeACTaBleHUd 00 OOIIMX HAYYHBIX MPUHILMNAX U
9KOJIOTUYECKUX MPpodiieMaX XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCICHHUS C HCIOJIB30BaHUEM
MOHSATUSI «MaccoBas JI0JIsl BellleCTBa B PacTBOpe», OOBEMHBIX OTHOIIEHUN Tra3oB
MpY XUMHYECKUX PeaKIUsIX, MacChl BelllecTBa WM 00BhEMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIECTBa, Macce WU O0BEMY OJHOTO M3 YYACTBYIOLIUX B pPEaKIUU
BEILECTB, TEIJIOBOro 3¢ (dexra peaklnd Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MaccChl
BELIECTB, IPEBPALIEHUS U COXPAHEHUS YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHI COOJIIONATh MPaBUiia MOJb30BAHMS XUMUYECKON
MOCYJIO W JlabopaTOpHBIM O0OpYyIOBaHHWEM, a TakKe MpaBuia oOpalleHus c
BEIL[ECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMHU MO BBIOJHEHHIO J1ab0opaTOpPHBIX
XAMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUJIAHUPOBATh W BBIMOJTHATH XUMHYECKUH
SKCIEPUMEHT (pa3yioKeHHe MEePOKCHIa BOJIOPOJia B MPUCYTCTBUM KaTalllu3aTopa,
OIlpelieJICHNEe Cpelbl pPacTBOPOB BEILIECTB C IIOMOIIBID YHUBEPCAIBHOIO
WHIUKATOpa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON peakluu,
peaknuu WOHHOTO OOMEHa, KauyeCTBEHHBIE peakIuu Ha cyib(har-, kapOoHaT- H
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a7ay IO
TeMam «Metaiby U «HeMmeTtaiiby) B COOTBETCTBUM C MpPaBUIaMU TEXHUKU
6e30macHOCTH MPHU OOpallleHUH ¢ BeLECTBaMU U JIa0OpaTOpHBIM 000PYI0BaHUEM,
MpeACTaBIATh pPe3yJbTaTbl XHMHUYECKOTO0 OJKCIIepUMEHTa B (QopMe 3arucu
YpaBHEHUN COOTBETCTBYIOIINX peakiuii u (POopMyIHpOBaTh BHIBOJIBI Ha OCHOBE
3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
KoMMyHUKaluu, HTepHeT u apyrux);



chOpMHUPOBAaHHOCTh ~ yYMEHWH  COONIOZaTh  MpaBWiia  DKOJOTHYECKU
1enecooOpa3HOro TMOBeNeHUs] B OBITY W TPYJIOBOM JEATENbHOCTU B LEJSIX
COXPAaHEHUSI CBOET0 3J0POBbS M OKpYXKAlOLIEW INPUPOIHON Cpeabl, OCO3HABATh
ONACHOCTbh BO3JIECTBUS Ha XUBbI€ OPraHU3Mbl ONIPEIeIEHHBIX BELIECTB, MOHUMAs
cmbicn mokazatens [IJIK, mosicHsTh Ha mnpumMepax crnocoObl YMEHbBIICHHUS WU
MPEIOTBPAILEHUS UX BPEJHOTO BO3IEMCTBUS HA OPTaHU3M YeJIOBEKA;

JUIs. 00y4YarolIUXCsi ¢ OTPAaHUYEHHBIMM BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSITh 3HAHHWSI OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IO3HaHUs BeIlleCTB U
XUMHUYECKHUX SIBIICHUI;

JUISL  CIenblX M cHaboBHASIIMX OOYYarolMXCs: YMEHHe HCIOb30BaTh
penbedHO-TOYeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins st 3anmucn XuMUYecKuX

bopmy.



TEMATHYECKOE IINTIAHUPOBAHUE

10 KJIACC
Koan4gecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHuUe pa3aejioB M TeM (undgposBbie)
Ne n/m Konrpoabsnsie IIpakTnueckne
NMpPOrpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypebI
Pa3nen 1. TeopeTnieckne 0CHOBBI OPraHMYECKOil XUMHH
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUH A. 3
M. bytneposa
Uroro no pazaeny 3
Pa3znen 2. Yriaesogopoant
2.1 [IpenenpHBIC YTI€BOIOPOABI — aTKAHbI 2
9 HenpenenbHble yriieBogopo/ibl: alIKEHBI, 6 |
aJIKa/IMeHbI, aJIKUHBI
2.3 ApomaTrudeckue yrieBoa0pOo/abl 2
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
UX mepepadoTKa
Uroro no pazmemy 13
Pa3nen 3. Kuciopoacoaep:xanue opranniecKue coeJuHeHNs!
3.1 Cruptel. ®enon 3
39 Anbaeruabl. KapOOHOBBIE KHCIIOTHI. 7 )
Crnoxuble 3¢pupbl
33 VYrneBoib 3




Hroro no pazaeny 13
Pa3nen 4. AzoTcoaepikamme opraHudecKkne coeTMHeHUs

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazmeny 3
Pa3nes S. BeicokoMoJIeKyJIIPHbIE COeIMHEHUS

5.1 [Inmactmaccer. Kayayku. Bomokna 2
Uroro no pazaeny 2

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Koan4gecTBo yacon JIeKTpPOHHBbIE
HaumeHoBaHue pa3aesioB M TeM (undposbie)
Ne n/m Kontpoannbie IIpakrunueckme
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcesl
Pa3nen 1. TeopeTndeckue 0CHOBBI XUMHH
Crtpoenune atoMoB. [lepunonnueckuii 3aKkoH
1.1 u Ilepuoanueckas cuctemMa XUMHYECKUX 3
anemenToB /1. 1. MennaeneeBa
12 Crpoenue Bemectsa. MHOrooopasue 4
' BEILECTB
1.3 XUMHUYECKUE PeaKIuu 6 1
Wroro no pazaeny 13
Pa3znen 2. Heopranmueckasi Xumust
2.1 Mertanibl 6 1 1
2.2 Hemeranms 9 1
’3 CBs13b HEOPTAaHUYECKUX U OPraHUIECKHIX ) !
’ BEILECTB
Uroro no pazmeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XMW ¥ )KA3HB 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE NIVIAHUPOBAHUE

10 KJIACC
KommnuecTBo yacon JIeKTpPOHHbIE
Ne Hara nugpoBbIe
Tema ypoxka Kontpoasubie IIpakTuueckne
n/u Bcero H3y4eHHsl o0pa3oBaTejibHbBIE
padoThI padoThI
pecypcbl
[IpenmeTt oprannyeckoil XuMuu, e
1 1
BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUCHUE 02.09.2024
Teopus cTpoeHUst OpraHUYECKUX
2 coequnennit A. M. bytneposa, eé 1
! I 09.09.2024
OCHOBHBIE MTOJIOKEHHUSI
[IpencraBnenue o knaccudukanum
opranmveckux BemectB. Homenkmnarypa
3 1
(cuctemaTuyeckas) ¥ TpUBUATIBHBIC 16.09.2024
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUI P 23.09.2024
5 Mertan u 3TaH — npocTeuIme )
MpeJCTaBUTEIN AJIKAHOB 30.09.2024
6 AJKeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
P 07.10.2024
DTUJICH U IPOIUJIEH — MpOCTeiIme
7 1
IIpEACTaBUTEIN AIIKEHOB 14.10.2024
[Ipaktraeckas padota Ne 1. «Ilomyuenne
8 . 1 1
STUJICHA U U3YYEHUE €0 CBOMCTBY 21.10.2024
9 Ankanuensl. bytanuen-1,3 u )
MetunoyTaauen-1,3. Iomyduenune 11.11.2024




CUHTCTHUYCCKOI'O KaydyKa U pC3UHLbL

AJIKWHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 r0M0J10VrI/Iqe::KI/II7I psn. AlleTuines — 18.11.2004

MPOCTEH NI TPEICTAaBUTENH ATKUHOB
1 Boruncnenus o ypaBHEHUIO XUMHYECKOH

peakiuu 25.11.2024
12 ApeHbl: 6eH301 U TOIyoJ. TOKCHYHOCTh

apeHoB 02.12.2024
13 I'eneTnueckas cBs3b YIJI€BOJOPOIOB,

MpUHAAIEKAIUX K pa3IM4YHbIM KJlaccaM 09.12.2024
14 Kontponpras padota 16.12.2024

[IpupoaHble HICTOYHHUKH YTIIEBOAOPOIOB:
15 MIPUPOJHBII I'a3 U MOIYTHHIE HEPTSAHbBIE

1":351;), Ife(im, u npoz[yKZLI eé nep(le)pa60TKH 23.12.2024
16 [ToBTOpenue no pazneny «YTiIeBOIOPOIABD» 78.12.2004
17 [IpenenbHBIE OIHOATOMHBIE CITUPTHI:

METaHOJI ¥ 3TaHoJ. BomopoaHas cBs3b 13.01.2025
18 MHoroaToMHbI€ CIUPTHL: ITUIECHTINKONIb U

TJIAIICPUH 20.01.2025
19 ®DeHol: cTpoeHne l\fOJ’IeKyJ'IBI, duznueckue

U XMMHMYECKHE CBOMCTBA, IPUMEHEHNE 27.01.2025
20 Anpreruasl: GopMabIeTHI U

aneTaJpIerun. AneTox 03.02.2025
)1 OIHOOCHOBHBIE TpefieNbHBIE KapOOHOBEIE

KHUCJIOTHI: MypaBbHHAs ¥ YKCyCHAs 10.02.2025
22 [IpakTryeckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHON KUCIOTBD»

17.02.2025

CTeapI/IHOBaSI " OJICHHOBAas1 KHMCJIOTHI, KaK

23 MpeICTaBUTENH BBICIIMX KapOOHOBBIX 24.02.9025
KHCIIOT

4 MBpI1a Kak coJIi BBICIIAX KapOOHOBBIX
KHACJIOT, KX MOIOIIEE JENUCTBUE 03.03.2025
CrnosxHble 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KHCJIOT. [ HIAPOIN3 CIIOKHBIX 10.03.2005
3¢pupoB

%6 Kupsr: ruaponus, npuMeHeHue,
Omonoruveckas poiib KHPOB 17.03.2025
VYTneBosl: cocTaB, KiaccupuKanmsl.

27 Baxwuelimue npencraBuTeNu: rir0K03a, 07.04.2005
¢bpykTo3a, caxaposa

)8 Kpaxmai u 1emmorno3a Kak mpupoTHbIe
TTOJTUMEPHI 14.04.2025
«Kucnopoacoaepxaiine opraHuueckue

29 coenuHeHUs/ Beepoccniickas 21.04.2025
poBepoyHasi paboTa
OO01mas XxapakTeprcTHKa a30TCOIePIKaITiX

30 OpFaHI/I‘{eCVKI/IX coequHeHnit / 78.04.2025
Bcepoccuiickas mpoBepouHas padboTa

31 AMWHBI: METHJIAMUAH U aHUJIAH 05.05.2025

32 Hrorosas xonTpoasHas pabora 12.05.2005
OCHOBHBIE TIOHSATHUS XUMHH

33 .
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 19.05.2025




34

OcHOBHBIC MCTOJbI CHHTEC3a

BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

[Lmactmaccel, KayuyKd, BOJIOKHA

26.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

34




11 KJIACC

No
n/n

Tema ypoka

KoaungecTBo uacoB

Bceero

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThI

Jlara
H3yqdeHusl

JIeKTpPOHHbIE
nudpoBbie
o0pa3zoBaTejbHbBIE

pecypcbl

XUAMHAYECKHUH DJIEMEHT. ATOM. DJIEeKTpOHHAS
KOH(UTYpaIys aTOMOB

03.09.2024

[lepuonnueckuii 3akon u [lepuoanueckas
cucTeMa XuMHYecKux sjaeMeHToB /1. M.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOPUEN CTPOCHUSI aTOMOB

10.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBOUCTB
XHMHYECKHX JJIEMEHTOB M UX COeAUHCHUI
10 TPYTIIaM | TepruojaM. 3HaueHue
MIEPUOIMIECKOTO 3aKOHA U CUCTEMBI
xumudeckux amemenToB /.M. Mennaeneena B
pPa3BUTUHU HAYKHU

17.09.2024

CrpoeHue BemecTBa. XUMU4ecKast CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH cBs3U. BomopoHas cBsi3p

24.09.2024

BaneHTHOCTE. DIeKTPOOTPHUIIATETFHOCTb.
CreneHn okucieHud. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

01.10.2024

[lonsarue o JAUCIICPCHBIX CUCTEMAX.
WcTunaHEIE 1 KOJUIOUJHBIC PACTBOPHI.
MaccoBas J0JI1 BEIICCTBA B paCTBOPC

08.10.2024




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHWYECKAX COCANHECHUN.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

15.10.2024

Knaccudukanus XuMH4ecKux peakiuii B
HEOPraHUYeCKON U OpPraHuYeCKON XUMUH.
3aKOH COXpaHEHHS MAacChl BEIIECTB; 3aKOH
COXpaHEHHUsI U IIPEBpAICHHs] SHEPTUU IPU
XUMHUYECKHUX PEeaKITHsIX

22.10.2024

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XuMHYeCcKOoe paBHOBECHE

12.11.2024

10

[IpaxTrueckas padota Ne 1. « Bimstaue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKinmy»

19.11.2024

11

DnexTpoauTuueckas aucconuanus. [lonsrue
0 BojioposiHOM Tokasartene (pH) pactBopa.
Peaxriun nonHoro oomeHa. I 'maposm3
OpraHMYECKHUX ¥ HEOPraHUYEeCKHX BEIECTB

26.11.2024

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIEHEIC
peakmmu. [loHsTHE 00 BIIEKTpOIH3E
pacIIaBoB ¥ pacTBOPOB Coeit

03.12.2024

13

Mertaisl, ux nosoxxenue B [lepuoamaeckoit
cuCcTeMe XuMHYecKux 3jaeMeHToB JI. WM.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
atoMoB. O0Imue Gpu3nIecKue CBOWCTBA
METaJIJIOB

10.12.2024

14

Kontponbnas padota

17.12.2024




15

CruiaBbl METALUIOB. DIIEKTPOXUMUYECKUM
PsLA HalpsKEHUN METAJIIOB

24.12.2024

16

XuMuyecKre CBOHMCTBA BaKHEHIIINX
METaJJIOB (HaTpui, Kanui, Kaabluid, MarHui,
AJTIOMHUHHI) U UX COECJIMHEHUN

14.01.2025

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COeIMHEHUH

21.01.2025

18

XUMHYecKre CBOMCTBA ITMHKA, JKejle3a U UX
COeIMHEHUH

28.01.2025

19

[IpakTuyeckas pabora Ne 2. "Perenue
HKCHEePUMEHTAIBHBIX 3371a4 110 TeMe
«Mertamapi»"

04.02.2025

20

Hemertamiel, X IOJIOKEHHE B
[leproandeckoit cucTeMe XUMHUYIECKUX
anemenTtoB J[. 1. Menpeneena u
0COOCHHOCTH CTPOCHHUS aTOMOB

11.02.2025

21

@du3nyecKue cBOCTBa HEMETAIIOB.
AJNITOTpOIUST HEMETAIUIOB (HA TIpUMepe
KHCJI0poaa, cepbl, pocdopa u yriepoaa)

18.02.2025

22

XHWMUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI U
WX COeOIUHEHUU

25.02.2025

23

XuMmudeckue cBOMCTBa a3oTa, pochopa u ux
COCIMHEHU N

04.03.2025

24

XHWMUYECKUE CBOKCTBA yTIIepoaa, KPEMHHUS U
HUX COeIUHEHUN

11.03.2025

25

[IpuMmeHeHne BaXXHEUIINX HEMETAIIOB M UX
COeIMHEHUH

18.03.2025

26

O06001IeHYE ¥ cUCTEMAaTU3aLMs 3HAHUI IO




teme «Hemeramiby. Beruncnenus no
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACYETHI

08.04.2025

27

[IpakTuueckas pabora Ne 3. «Perenune
HKCHEePUMEHTAIBHBIX 3371a4 110 TeMe
"HemeTtamnsr"»

15.04.2025

28

Heopranwdeckue u opraHndeckre KACIOTHI.
Heopranundeckue u opranndeckue
OCHOBaHHUS

22.04.2025

29

AMdoTepHBIe HEOpraHUYEeCKUE U
OpraHuyecKue coeuHeHus. | eHeTnIecKast
CBSI3b HEOPTaHMUYCCKUX U OPTaHUIECKUX
BEIIECTB

29.04.2025

30

Urorosast koHTpOBHAS paboTa

06.05.2025

31

Poinb xuMuH B 00eCrieUeHUH SKOJIOTHYECKOM,
SHEPreTHYECKOH U MUIIEBOW 0€30IacHOCTH,
Pa3BUTUHU MEIUITUHBI

13.05.2025

32

[IpencraBienus o0 00IMUX HAYYHBIX
MPUHITUIAX TPOMBIIUIEHHOTO HOJTYYEeHUs
BaXHEUIIINX BEIECTB

20.05.2025

33

34

OBHIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Pynmsutuc I'.E. Opranudeckas xumusi: yueOHuk ais 10 knacca
ob1reobpa3oBatenbHbIX yupexaenuit /I.E.Pymsutuc, ®.I".Oenpaman. — M.:
IIpocsewmenue, 2017.

Pymsutuc I'.E Xumusi: ocHOBBI 001mielt Xxumuu: yaeOHuK mist 11 it
obmeobpazoBarenbHbIX yupexaenuii/ I'.E Pymsutuc, ®@.I" ®enpaman.- 11 -e usg.,

nepepad.. - M.: [Ipocsemenue, 2017.-159¢.

METOANYECKHUE MATEPUAJIBI 1JIS1 YHUTEJIA
Pynmsutuc I'.E. Opranudeckas xumusi: yueOHuk ais 10 kinacca
ob1eo6pa3oBatenbHbIX yupexaenuit /I.E.Pymsutuc, ®©.1I".Oenpaman. — M.:
[Tpoceewenue, 2017. .Pyn3utuc I'.E Xumus: ocHOBBI 00111ei XUMUU: YUEOHUK
s 11 k. obmeobpazoBarenbHbIX yupexaenuid/ I.E Pymsutuc, ®©.I" ®enpaman.-
11 -e u3g., nepepad.. - M.: [Ipocemenue, 2017.-159c.
I'apa H.H. IIporpammsl 06111e00pa3oBaTeIbHbIX YUpexKAeHUH. XUMus.- M.:
[Ipoceemenue, 2008. -56¢.)
OU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://www.kremlin.ru/ - obunmansuerit Be6-caiit [Ipesunenta Poccuiickoii

®Oenepann www.rsnet.ru/ - cCadT OpraHoB ToCyJapcTBeHHOH Biactu PO.



http://www.mon.gov.ru — opuIuaIbHbIi cailT MUHHCTEpCTBa 00pa30BaHUs U
Hayku PO

http://www.edu.ru — dbenepansubIit moptan «Poccuiickoe o6pasoBaHue.
http://www.school.edu.ru — poccuiickuii o611e06pazoBatenbHbIii [TopTan
http://www.ege.edu.ru — mopran nHGOPMAIMOHHON TOIJIEP)KKU EnrHOTO
roCyIapCTBEHHOIO SK3aMeHa

http://www.fsu.edu.ru — dbenepanpHbiii coBeT 1o yueoarnkam MOuH P®
http://www.ndce.ru — moptay y4e6GHOTO KHUTOU3IaHUS
http://www.vestnik.edu.ru — xxypHan «BecTHUK 00pa30BaHU»
http://www.school-collection.edu.ru — equHas KoJeKIus HUPPOBBIX
o0pa3oBaTeNbHBIX PECypCcoB

http://www.apkpro.ru — AxageMus MOBBIIICHHS KBATN(DUKAITAN U
podecCHOHATTLHOMN TIEPeToroTOBKH paOOTHIUKOB 00pa30BaHUS
http://www.prosv.ru — caiit uznatenbctsa «lIpocBenienne
http://www.history.standart.edu.ru — mpeaMeTHBIN caliT W31aTENHCTBA
«IIpocBernienne

http://www.prosv.-ipk.ru — UHCTUTYT TOBbIIIeHUS KBanudukauu M3nateascTBa
«IIpocsemenune»

http://fcior.edu.ru/ ®enepanpHbIii IeHTP WHHOPMALIMOHHO-00pa30BaTENIbHBIX
pecypcoB.

www.http://www.elibrary.ru/defaultx.asp - HayuHas 35eKTpoHHass OUOIMOTEKA

http://www.chem.msu.ru- mopran ¢pyHIaMEeHTAIBHOTO XUMUYECKOTO



obpazoBanus Poccun. Hayka. O6pa3oBanue. Texnonoruu
http://chem.rusolymp.ru -IToptan Bcepoccutickoit onmuMnuaapl IKOJLHUKOB.
Xumus —

http://chem.olymp.mioo.ru/ - [lopTan ajis MOATOTOBKH K OJIUMITHATAM BBICOKOTO
YPOBHS —

http://edu.1september.ru/index.php?course=18005 - [TopTan megarorudeckoro
YHUBepCHUTETa U3/laTenbckoro qoma «llepBoe ceHTIOps» - MUCTaHIIMOHHBIE

KYPChI IJIA y‘IHTeHeﬁ «Cucrema IIOATOTOBKH K OJIMMIIMaJdaM I10 XUMHUN»






