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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTENbHOM MPOTpaMMBbl CpeHEro 00IIero oO0pa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cTanaapte COO, ¢ yuérom KoHueniuu npenojaBanusi yueOHOTo
npeaMmera «XuMus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yronrX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pazsutus Bocriutanus B Poccuiickoit denepannu Ha nepuon a0 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINpPEIEICHUIO
oOmielt crpaTteruy 00y4eHus, BOCHIUTAHUS U Pa3BUTHUSL OOYYAIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbubie nonoxenuss GI'OC COO o B3aMMOOOYCIOBIEHHOCTH I1IEJIEH,
collepKaHMs, Pe3yabTaToB OOy4deHHs W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, noJryyaeMoe BBIITYCKHUKaMHU
o01reoOpazoBaTeIbHON  OpraHU3allUM, SBJSETCS HEOThEMJIEMOW YacThli0 HUX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpINAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHX
[EJIOCTHOM CHUCTEME XHMHYECKOro o0pa3oBaHUs. OTH I[IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MIPHUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTYpPhI
YeJI0BeKa, a TAK)KE IKOJIOTMUECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO
U TPUPOIHON cpene. PeanusyeTcss xumMudyeckoe oOpa3zoBaHUE OO0y4aroUIUXcs Ha
YPOBHE CpeHEro 0011Iero 00pa3oBaHus CpeJICTBAMHU yUeOHOTO IIpeaMeTa « XUMUs,
COJIEp’)KaHHE U TOCTPOCHUE KOTOPOrO OMPEAENIEHBl B IMPOrpaMMeE IO XUMHUHU C
yuéToM crneuuuKy HAayKu XUMHUHM, €€ 3HauYeHUs B IO3HAHUU NPUPOJBI U B
MaTepuaIbHON )KM3HHU OOIECTBA, a TaKXKe C YUETOM OOIIMX LIeJeil U MPUHIIMUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpPEAHEro  OOIIEro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOM IMBWJIM3ALIMKM, B CO3JAHUU HOBOM 0a3bl MaTE€pUaIbHOM KYJIbTYPBHI.
Ona BHOCHUT CBOH BKJIaJ B (HOPMHUPOBAHNE PALIMOHAIBHOTO HAYYHOT'O MBIIICHUS, B
CO371aHUE LIEJIOCTHOrO MPEACTABICHHUS 00 OKPYKAIOIIEM MHPE KAaK O E€IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHHS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTalia
HEOTHEMJIEMOHN YaCTbI0 MUPOBOU KYJIBTYpPhI, HEOOXOIUMBIM YCIIOBHEM YCIEITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XHMHUSI Kak Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelIeHUe
I00ambHBIX MPOOJEM YCTOMYMBOIO PpAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
DHEPIreTUYECKOM, MUIIEBON, IKOJOTHUECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBMM ¢ OOmMIMMHM LEISIMU U TPUHIUIAMH CpEIHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOJUMYK UM Uil  BBIPAaOOTKM  MHUPOBO33PEHUYECKHUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B IKU3Hb COIMyMa, MPOJOIKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckass xumuss» U «OOm@as ¥ HEOpPraHUYEeCKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICPXKaHUS KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW 0 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHWUU U3 OOIIeH XUMUU) U
opraHuyeckor xumuu. GopMHUpOBaHUE TAHHOW CHUCTEMbI 3HAHUM TPHU H3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO/la K U3Y4YeHHI0 y4eOHOro wMarepuania ©u OOyCIIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  ONpENeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHX
COCAMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXUMHUYECKMX M  DJIEKTPOHHBIX
npeicTaBlIeHUH 0 CTpoeHuu BeriecTB. CBeeHns: 00 M3y4aeMbIX B Kypce BeIllecTBax
JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4eckom  XMMUH  IOJY4YalOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYAILHBIC
MPEICTABICHUS O XUMHUYECKOMN CBS3H, KIAaCCU(DUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrjioM 3peHus B mpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YYEHHBI Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUUYECKUNA MaTepras U (HAKTOJOTHUECKHE CBEACHHS O BEIIECTBAX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YaromuMCsl MPEIOCTaBISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEILIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHUs omnoyiHgeTcs B Kypcax 10 u 11 kiaccoB anieMeHTaMu
COJIEpKaHMsI, UMEIOIIUMHU KYJIbTYPOJIOTUUECKUN U TPUKIATHON Xapakrep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XUMHHU C JPYTMMH HayKaMu,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIBHOW Y MIPAKTUUECKOW AEATEIbHOCTU YEI0OBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U IPAKTUYECKUX MPUIIOKEHUN XUMUH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJeMax, CBA3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICITUBATH UHPOPMAITUIO U IPUMEHSTH €€ JIJIs1 TOTIOJTHeHUSI 3HAaHUM,
pelIeHrs UHTEJUICKTYaIbHBIX U DKCTIEPUMEHTAIIbHBIX UCCIIEA0BATEILCKUX 3a1a4. B
IIEJIOM COJEpKaHhe y4eOHOro mpeaMera «XHUMHS» JaHHOTO YPOBHS H3Y4YCHUS
OPUEHTHPOBAHO Ha (HOPMUPOBaAHKE Y OOYUAIOIMINXCS MUPOBO33PEHUYECKOM OCHOBBI
Ui TIoHUMaHus ¢uiaocoPpckux wuaed, TakKuxX KaK: MaTepHalbHOE €IUHCTBO
HEOPTraHUYECKOTO M OPraHUYeCKOTO MUpPa, 00YCIOBIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, IT03HABAEMOCTh MMPUPOTHBIX SIBJICHUN My TEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUM MEXIYy HOBBIMU (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTUYECKUX MpobiieM, a
TaKKe mpobsieM cOepexeHus] IHEPreTUIECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemenuss 3agady  BOCIWUTaHMS, Pa3BUTUS M COLMAIM3ALUAU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
colepKaHUsl M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUpOBAHHE
YHUBEPCAJIBHBIX YUEOHBIX IEUCTBUI, UMEIONMMNX 0a30BOE 3HAUCHHUE ISl PA3IMYHBIX
BUJIOB JIEATEILHOCTH: pEIIeHUS MpoOsieM, ITIOMCKAa, aHaliu3a U 00pabOTKH
uHQopMalMK, HEOOXOMUMBIX JJISI TNPUOOPETEHHUS ONbITAa MPAKTUYECKOU U
MCCIIEIOBATEIbCKON JEATENIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUMU.

B mpakTtuke mnpenopaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OONIEro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEJIHET0 00IIEero o0pa3oBaHMs, MPU ONPEACICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTHKU LIeJIed HM3y4eHHUs MpeaMeTa HamnpaBIeHUEM
MEPBOCTENIEHHOW 3HAYUMOCTU TPAJUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XAMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATENIbHOCTU YEJIOBEKa M KaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KylIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LEJNEHd HU3y4YeHUs
MpeaMeTa SABJISIETCS BIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM LIEJIAMH HM3Y4YEHUs IpEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) SBISOTCS:

e (QopMHpOBaHME CHUCTEMbl XHMHUYECKMX 3HAHUMW KaK  BakHeHIei
COCTaBJISIOLIEN €CTECTBEHHO-HaYYHOU KapTUHBI MUpA, B OCHOBE KOTOpPOU
JeXaT KIIIoUYeBbIe MOHATHS, (yHIAMEHTaJbHbIC 3aKOHBI U TEOPUU XUMUU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHHMMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIIUNA, HEOOXOAUMBIX JIJISI PUOOPETEHUS] YMEHUM
OPUEHTHPOBATLCS B MHPE BEHIECTB M XUMHUUYECKUX SIBICHUH, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATENBHOCTHU, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCHEPUMEHTa, COOJIOJEHUEM  IpaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapakKTepUCTHKA LEJeH U 3a/1ay U3y4YeHHUsI
npeIMeTa B IporpaMMme 1o XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C
HOBBIMH TIPUOPUTETAMH B CUCTEME cpefHero obmiero obpazoBanus. CeromHs B
NPEerojaBaHuy XUMUHU B OOJIBIIEH CTeNeHH OTAAETCS MPEANOYTeHUE MPAKTUYECKON
KOMIIOHEHTE  colepKaHusi OOy4eHMsl, OpPUEHTUPOBAHHOW Ha  IMOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIETO0 HE HaOopoMm
3HaHWM, a (PYHKIIMOHAJIBHON TPAMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHUSIMU
AKTUBHOT'O MOJYYEHHUs 3HAHUN U MPUMEHEHUS UX B pEaJbHOM KU3HU IS peIIeHUs
PAKTUYECKUX 3a]a4.

B cBsi31 ¢ 3TUM TTpU U3yUeHUHU peiMeTa « XUMUS JTOMUHHUPYIOIEe 3HAUCHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupOoBaHME  WHTEIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYAILUSAX, CBSI3aHHBIX C BEHIECTBAMH U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarOmIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JMJISI Pa3JIMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOIUMBIX ISl IPUOOPETEHHUSI OTIBITA IEATETLHOCTH, KOTOpasi 3aHUMAaET BAXKHOE
MECTO B NO3HAHMM XWMHH, a TaKXKe [JIl OLEHKU C MO3UIMI SKOJIOTMYECKOU
0e30MacHOCTH XapaKTepa BIUSHHUS BEIECTB M XUMHUYECKUX TIPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yUYaIOIIUXCS: CIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMU, UCITOJIB30BATh
COBPEMCHHbBIC MH(POPMAIMOHHBIC TEXHOJIOTHUU JJIs TMOWMCKA W aHalin3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XHMHYECKOTO COICPKAHUS;

(dbopMHUpOBaHUE U PA3BUTHE Y O0OYJAIOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTSIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, MPHU IUTAHUPOBAHWW W TIPOBEJICHUU XHMHYECKOTO
IKCIIEPUMCHTA;

BOCIMTaHUE Yy OOydYarmmxcs YOSKIEHHOCTH B T'yMaHUCTHYCCKOM
HAIPABJICHHOCTH XWMHH, €€ BaXKHOW POJM B PEIICHUH TJIOOAIBHBIX TPOOIeM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TTOTIOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXpaHCHHUS TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeHOTO
OTHOIIICHUS K TPHPOJAC M CBOEMY 3J0POBBIO, a TakKe NPHUOOPETCHHS OIbITa
UCIIOJIb30BAHMS TIOJYYCHHBIX 3HAHWUW JUIS TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B ydeOHOM maHe cpemgHero oOImero oOpa3oBaHHS MPEAMET «XHUMHS
0a30BOro YpOBHS BXOJHT B COCTaB MPEIMETHON 00JacTH «ECTeCTBEHHO-HAYYHBIC
PEIMETHD».

OO61iee uncio 4YacoB, OTBEIEHHBIX JIsl M3yUEHUS XUMUH, HAa 0a30BOM ypOBHE
cpeaHero ooiiero oopasoBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac
B Hejento), B 11 kiacce — 34 vaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMMHU

[Ipenmer oprannueckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuid A. M. Bytneposa, e€ ocHOBHbIE NOJI0KeHUSI. CTPYKTYpHBIE (POPMYITBI
OpraHWYecKMX BelIeCcTB. loMonorus, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYeCKUX COEJUHEHUM (cUcTemMaTuyecKkas) W TpUBUAIbHbIE Ha3BaHUs
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB M HMX IPEBpALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHallaMUi Ha KX OCHOBE,
MOJIETMPOBAHUE MOJEKYJI OpPraHWYECKUX BEHIECTB, HAOIIOJEHHUE M ONUCAHUE
JEMOHCTPALlMOHHBIX OMNBITOB 10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
POCTEHIIINE TPEJCTABUTEIN alKaHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTENN alKeHOB: (PU3NYECKUEe W XMMHYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAlUH, OKUCIEHUS U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUN psAll. ALETUIIEH
— MPOCTEUIINK NPEICTABUTENb AQJIKHUHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIpUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTalliu,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2A102eHUPOBAHUSL U HUMPOBAHUSL), NOTYYeHue u npumenerue. TOKCUIHOCTb APEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHALIEKANIUMUA K Pa3INYHbIM
KJIaCCaM.

[IpuponHble MCTOYHUKM YriIeBOAOPOAOB. IlpupoaHbii ra3 U MOMYTHBIE
He(dTauble ra3pl. Hedte u €€ mpoucxoxnaenue. Cnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTamuTU4yecKuil), nupoiau3. [IpoaykTsl
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KamMeHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX MPEBPAICHUM:
O3HAKOMJIEHHE C 00pa3liaMH IIacTMace, KaydyyKoB U pe3uHsl, koyekuuu «Hedts»
U «YTOJbY», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOAOPOAOB U IaJOr€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON PabOThI: MOTYyYEHUE ITHIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrle 3agaumn.

Bbluncienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:kamme oprannyeckne coeJMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOJN W 3TaHOJ: CTPOECHHUE,
bu3udyeckue M XUMHUYECKUE CBOMCTBA (peakiuu C AaKTUBHBIMU MeETajulaMH,
rajoreHoBOJAOpOJaMHU, TOpPEHUE), NpUMEHEHHE. BoIOpOoaHBIE CBSA3UM MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKUWs Ha MHOTOATOMHBIE CIUpPTHI). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe ¢ XUMHYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue gpenona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETU]: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (pEaKIMM OKUCJICHHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEIETbHBIE KaPOOHOBBIE KUCIOTH. MypaBbUHAS B YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3nYecKkne U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE IS
KJIacca KUCJIOT, Peakius dTepuukanun), moayueHrue u npuMenenne. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coxHBIX 3¢upoB. XKupsel. ['naponus xupos. [I[pumenenne xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoabl: cocTaB, Kjlaccu(ukauus — yrieBojoB  (MOHO-, JU- W
nojucaxapupl). ['mroko3a — mpocTelnii MOHOCaXapua: OCOOEHHOCTH CTPOCHUS



MOJIEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOACHCTBHE C THAPOKCUIOM
menu(Il), okucnenne aMMuadHbIM pacTBOpOM okcuja cepedpa(l), BocctaHoBIeHuUE,
OpoXKeHHUe TII0KO03bI), HAXOXKEHUE B MPUPOE, TPUMEHEHHE, OUOTI0oTHYECKas POJib.
dotocuHTe3. DpyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemntono3a kak npupojaHbie noaumepbl. CTpoeHHe Kpaxmalia U
neutoao3bl.  du3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmajna (THIpOJIu3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB MU WX MPEBPAILICHUM:
IpoBeJICHUE, HAOIIOJIEHUEe U ONMUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCJIEHWE HSTaHOja
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCUCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aumoneicTBUE Kpaxmana C HOJOM),
IPOBEICHUE TTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

PacuétHrle 3amaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOJYKTA PEAKIIUM MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxkanue OpraHu4eckKue COeTMHEHUS.

AMUHOKHCTOTHI KaK aM(OTEepHbIE OpraHudecKkue coequHeHus1. Pu3nyeckue u
XMMHYECKHUE CBOMCTBA aMHMHOKHCIOT (Ha TpuMmepe riuiuHa). buonornyeckoe
3HAYEHHUE aMUHOKUCIIOT. [lenTuasbl.

benkyn Kak INpUpPOAHBIE BBICOKOMOJIEKYJISIPHbIE coequHeHus. llepBuuHasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHMMHYECKHE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHBIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BELIECTB W HUX IMPEBpALICHUN:
HAOJIIO/ICHNE W OMMCAHHUE IEMOHCTPAIIMOHHBIX OMBITOB: JC€HATYypalus OCIKOB MpHU
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoJIeKYJISIPHBIEC COeIMHEHUS

OCHOBHbIE TOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl M3yYEHMs] BELIECTB W UX MPEBpALICHUN:
O03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus mexnpeaMeTHbIX CBSI3€U MTPU U3YYEHUH OPTaHUYECKON XUMHH B
10 xmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAHHE KaK OOINIMX €CTEeCTBEHHO-



HAYYHBIX TOHATUU, TaK ¥ TOHATUH, SBISIOMIMXCS CUCTEMHBIMHU AJISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmIue ecTecTBEHHO-HAYUHBIC IOHATHUS: SIBIICHUE, HAYYHBIA (aKT, TUTIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccu(uKauus, NepUOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Mmarepus, DSHEprusi, Macca, aToM, OJJIEKTPOH, MOJeKyJa,
HHEPIreTUUECKUl ypOBEHb, BELIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEIIeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTHBHBIC BelIecTBa (OCNKH, YIJIEBOABI, JKUPHI,
(bepMeHThI).

['eorpadus: MuHEpaNbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHomorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IMHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUA dIeMEHT. AToM. Sapo aroma, U30TONbL. JIEKTPOHHAs
00010uKa. DHEPreTUUYeCKHe ypOBHH, MMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiicHUusT JJICKTPOHOB 1O OpOHMTAIIM B aToMax
AJIEMEHTOB IEPBBIX YETHIPEX MEPUOI0B. IIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[Tepnognueckuii 3axkoH U llepuoauueckas cucteMa XUMAYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M Ilepumoauueckodl CHUCTEMBI
xuMu4decknx 3nemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIICCTB [0 TpyHIaM H IIEpHOIaM.
3HayeHHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHAbI XHMHYECKON CBSI3U
(KoBaJICHTHAsI HEMOJIApHAash U TMOJIApHas, WUOHHAs, MeTa/uIM4eckas). MeXaHU3MbI
oOpa3oBaHMsS KOBAJIEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BomopongHas cBsizb. BaneHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crtenenpb okucneHus. IOHbI: KAaTHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPBHL
MaccoBas 101 BELIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccuduxanuss  XUMUYECKMX — peakuuil B
HEOPraHUYECKOM U OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iuydHbIX (hakTopoB. OOpaTHMbie
peakuun. XuUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ciadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAas, HEUTpaIbHAsl, IIEJIOUYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMH.

ODKCIEPUMEHTAIbHBIE METOJIbl W3YYEHHUS BEIIECTB M MX IMPEBPAICHUM:
neMoHctpanusa Tabnun «llepuoguyeckas cucrtema xumudeckux 3nemeHToB JI. U.
MenneneeBay, H3y4eHHE MOJENeH KPUCTAJUIMYECKUX PEHIETOK, HAOIIOJACHUE U
OomMHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIokKEHHE TIEPOKCUIA
BOAOpOJA B MPUCYTCTBUM KaTaIu3aTopa, ONMPENEIECHUE CPEAbl PACTBOPOB BEUIECTB
C TOMOIIBI0 YHUBEPCATIBHOTO HHAUKATOPA, PEAKIIMH HOHHOTO OOMEHa), TPOBEICHHE
pakTH4YecKoi paboThl «BnusHue pa3znuuHbiX (AaKTOPOB HA CKOPOCTh XUMHYECKOM
pEeaKIm».

Pacuérnble 3anaum.

Pacuétel 1o ypaBHEHMSIM XUMUYECKMX pEakluid, B TOM 4YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MOHATHUS «MaccoBasi 105
BEILECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamueckor  cucteme
xuMudeckux siaeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nNYeCKue CBOMCTBA HEMETAIOB. AJIJIOTPOINMS HEMETaIoB (Ha mpuMepe
KHCJIOpoJIa, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEIUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAUIOB U UX COCIMHEHU M.

Mertamisl. Ilonoxenune meramnoB B llepuoguyueckoil cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 00OJIOYEK
aToMoB MeTauioB. OOmue dusnyeckrue cBoiicTBa MeTamioB. CIijlaBbl METAJIOB.
DIIEKTPOXUMHYECKHN Psil HAMPSIKEHU METAJIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUU, Kalui, KalblIU,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl MoayyeHus: MeTauioB. I[IpuMeHeHHe MeTaioB B OBITY H
TEXHUKE.

DKCIIEPUMEHTANIbHBIE METOJIbl M3YyYE€HHUS BEUIECTB M WX MPEBpAIICHUMN:
M3yUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 0Opa3lOB HEMETALIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe W OIHCAHUE JEeMOHCTPALlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THUIPOKCHUJA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U 1IeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTUOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WIW 00BEMY OJHOTO0 W3 Y4YaCTBYIONIUX B PEaKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIU OJTHO
U3 BEILECTB UMEET MPUMECH.

X¥MHuA U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOW, SHEPTeTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJAaX MO3HAHUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHUHIUIIAX  [POMBIILICHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

UemoBek B MHpE BEIIECTB W MAaTEpPUATOB: BAXKHEUIIUE CTPOUTEIIbHBIE
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl IJIs 3JEKTPOHUKH, HAaHOMAaTepHUallbl, OPraHUYECKHE W MUHEPAIbHbIC
yI0OpeHHUSL.

XuUMHSL U 3J0pPOBbE 4YEJIOBEKA: IMPABWIIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IIpaBujIa 0€30MMaCHOT0 MCII0JIH30BaHMS IIpenapaToB OBITOBOM XUMHH B
IIOBCEIHEBHOM KN3HMU.

MexnpeaMeTHBIE CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€d Tpu  uW3ydyeHUH oOmed u
HEOpraHmyeckor xumuu B 11 Kiacce OCyIIECTBISETCS YEPE3 UCIOIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TOHATHW, TaK W TIOHATHH, SBIISIOMIAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TOHSTHS: HAy4dHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHHTE3, KIacCH(PUKAIUA, TEPHOJUYHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusznka: MaTepusi, SHEPrusi, Macca, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, WOH,
H30TOII, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MYECKHE BEIWYMHBI U CAUHUIIBI WX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3M, OJKOcuUCTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC MCKOTAeMbIC, TOILIUBO,
pECypCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYCCKHUX TMpenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJICKTPOHHAS MMPOMBIIIICHHOCTh, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOimero oOpa3oBaHUsl (JIUYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPECIICHHUIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaromimxcsi pyKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH I[EHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH [EJIO0CTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUS TMpeaMeTa «XHUMHs» TOCTHTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIaMHU  TOBEAEHHUSA, CIHOCOOCTBYIONIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHUMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OMbBITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHLHOCTH
00yJaroUMXcs Mo peain3alluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM CATEILHOCTH MPHU CO3JJAHUN YIEOHBIX
MIPOEKTOB, PEIICHUHU YUE€OHBIX U TO3HABATEIbHBIX 33/1a4, BHITTOJTHEHUN XUMUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W MNPUHUMATh MOTHBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTH TEOPUH M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIbHBIX ~ HAOMIONCHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa 1 NMO3HABATEIbHBIX MOTHUBOB B MTOJIYUYE€HUHU U MOCIETYIONIEM aHATTN3e
uH(OpPMaIMH O TEPEIOBLIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUNA STUX
MOCTYIIKOB;

4) (hopMHPOBAHUS KYJIbTYPHI 3/I0POBbI:

NOHMMAaHUS IEHHOCTeW 370poBOTO W Oe3zomacHOro oOpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30I1MacHOr0 OOpalieHus ¢ BEIIeCTBAMH B OBITY,
MTOBCETHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUI HWHAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUSTHS BPEIAHBIX MPUBBIYCK (YMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHUs);

5) Tpy/10BOT0 BOCTIMTAHNS

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Yy4ye€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHIAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpaszoBanus, Oyaymied mpodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAaHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pEeIIeHNs BOPOCOB PAIMOHATIBHOTO MPUPOIOTIONBE30BAHNS;

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX BpEll OKpYKaroIIeh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUSATHBIC SKOJIOTHYCCKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIICHUS, YKOJIOTHIECKOU KYJIBTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIBbHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHUS CHEeNM(DUKM XUMUU KaK HayKH, OCO3HaHMs €& pOlu B
dbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUU IIEJOCTHOTO
Npe/ICTaBleHUsI 00 OKPYXKAIOIIEeM MHUpE KaK O €JIMHCTBE MPHUPOIbI U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOeXXKIEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JUISI  COBPEMEHHOM
IMBWJIN3ALUN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaXKHOM pOJIU B CO3JJaHUH
HOBOM 0a3pl MaTepUANBHOW KYyJIbTYpPBI, PEIIEHUH TI00ATBHBIX MpoOIeM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, DHEPreTUUECKOM, MUIIEBOU U

HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00ECIICUEHUN YCIOBUI
YCTICTITHOTO TPYAa U YKOJIOTHIECKH KOM(OPTHOM KU3HU KaXKIOTO WIeHA 00IIeCTBa;
€CTECTBEHHO-HAYYHOH TIpaMOTHOCTU: TOHUMAHMUS CYIIHOCTH METOJO0B
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy4yaeMble 3HAHUS JJI aHAIM3a U OOBSICHEHUS SBJICHUN OKPYKaIOIIEro Mupa u



MIPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUS JeJ1aTh OOOCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()AKTOB U UMEIOIINXCA JAHHBIX C LEJIbIO OJYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECA K MTO3HAHUIO U UCCIEA0BATENBCKON IEATEIBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYyYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJia B Pa3IMYHbIX cdepax npodeccuoHalIbHOU
NEeATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA qu6HOFO npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpC)IMGTHBIG) O6HIeHay‘{HI)Ie MMOHATHUA, OTpPAKAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTUHbI MHpA H CHGIII/I(i)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAayKax (MaTepI/I}I, BCUICCTBO, SHECPIrUsA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTEC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, HN3MCPCHUC, SDKCIICPUMCHT U J:prme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBI/ISI (HOSHaBaTGHLHBIG, KOMMYHHUKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecrieunBaroIne dbopmupoBaHue (b yHKIIMOHAIBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CIIOCOOHOCTh 00y4Jaromuxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHMS W yYHUBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeTtanpeaMeTHbIE PE3yJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHbIMH NMO3HABAaTEJbHBIMH
JEUCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (popMyIHpoBaTh W aKTyallM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENETATh LEIH JEITEIbHOCTH, 3ajaBas IapaMeTpbl W KPHUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIBTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIb30BATh MPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIICJISITh XApAKTEPHBIC MPU3HAKU MOHATUHW W YCTAaHABIWBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCHU(PUKAIIUU BEIIECTB H
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXXJIEHHUS (MHAYKTUBHbBIC, JACAYKTHUBHBIE, TIO
AQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOACIIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CUMBOJI) DJIEMEHTa, XUMUYecKas (hopMya, ypaBHEHHE XUMHUUECKON peakiuu
— MPU PEIICHUH Y4eOHBIX TMO3HABATEIBHBIX M MPAKTUUYECKUX 3a]ad, MPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAaMHM METOJIOB HAYYHOIO MO3HAHUSA BEUIECTB M XMUMHUUYECKUX
peaxkuuu;

dbopMynHpOBaTh LIETU U 33]]a4l UCCIIEI0BAHUS, UCTIOIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbBHOTO TUIAHUPOBAHUS W IMPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyIHpPOBATH
0000111eHNS ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTU PE3YyIHTATOB UCCIIECIOBAHNUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIETOBATEILCKOM U MPOEKTHOM
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHECHUIO Pa3IMYHbIX METOJI0B
MTO3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HMCTOYHMKaxX uWH(popmanuu (Hay4dHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a1ay
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTUMalbHYIO  GOpMYy  MpPEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIHN SI3BbIK B KAYECTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
UHPOPMAIMCH: TMPUMEHATh MEXKIPEAMETHbIC ((PU3HMUECKHE W MaTeMaTUYECKHE)
3HaKU U CUMBOJIBI, (POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBa
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHHM,  BBICKAa3bIBaTh  HJICH, (POPMYJIHPOBATH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMECH pe3yJbTaTOB IMO3HABATEIbHOU JEATEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHHKAMHU TP BITIOJHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU PabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS TMO3MUIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSATENIFHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
JESTENbHOCTh, Ompeneisss e€ Ieau HW 3a7a4yd, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  aJlrOpUTM JACHCTBHMA IpHU
BBITIOJTHEHUW Y4YEOHBIX M HCCJIENOBAaTENbCKUX 3a7ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 HMX pemeHus ¢ Y4E€TOM TOJYUYCHUsS HOBBIX 3HAHUH O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIbBHOCTH HAa OCHOBE CaMOaHalln3a u
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUA Kypca «OpraHuueckas XUMHS»
OTPaXaroT:

c(hopMHpPOBAHHOCTh, ~ MPEACTABICHUM O XUMHYECKOM  COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUHU SBJICHUN TPUPOJIBI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUUYECKUX 3a7a4 U IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOJHOM Cpee;

BIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloIKe TMOHATHS (XUMHUUYECKUUA DJIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalléHHas), MOJib, MOJSpHas
Macca, MOJISIPHBIN 00BEM, YIIEpOIHbIN cKeleT, GYHKIIMOHAIbHAS TPYIIa, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKUHN PsiJl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO U
a30TCoJIep)Kalllue COEIMHEHHUs, MOHOMEpP, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (TEOpUsS CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUH SI3bIK XUMHUU;, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalnme B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUHN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJYYECHUU W
0€30MacHOM HCTOJb30BAHUU BAXKHEHIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU e TETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEepPHbIC MPHU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
ONMMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOIB30BATh XUMHUYECKYI0 CUMBOJHKY JIJIS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn  OpraHMYECKHX BEIIECTB M ypPaBHEHHM XMMHYECKUX peaKIui,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB IJIs WILTIOCTPAIMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH NMPHUHAIICKHOCTh H3YYCHHBIX
OpPraHWYECKUX BEUIECTB IO HMX COCTaBy U CTPOCHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpymie COeAUHEHUN (yriaeBOAOPOMAbI, KHCIOPOI U a30TCOAEpKaIne
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs), J1aBaTh UM Ha3BaHHS IO
cucreMarnueckoil HomeHknatype (IUPAC), a Takxke NpUBOAWUTH TPUBUAJIbHBIE
Ha3BaHUsI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITWIIEH, MPOMWIECH, alleTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (eHos, (HOopManbIeru, aleTaabIAerul, MypaBbHHASI
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIO0TA, CTEAPUHOBAsl KUCIIOTa, TJIF0K034,
bpyKTO3a, Kpaxmar, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJIBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TIOJIOXKECHHUSI TEOPUU CTPOCHHS
oprannyeckux BemecTB A. M. bytiiepoBa s 00bsICHEHHs] 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOEHUE, (DU3NUECKUE
U XUMUYECKHE CBOWCTBA THUMHYHBIX NPEACTABUTENCH pPAa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3051, MeTaHOJ, ITAHOJ, STUIICHIJIMKOJIb, TIMIEPUH, (GEHO,
aleTalbJIerul, MypaBblHAs U YKCYCHas KHCIOTHI, TJIIOK03a, KpaxMall, LeJUIH0I03a,
AMUHOYKCYCHasl KHCIIOTa), WIIIOCTPUPOBATh N€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPAaBHEHHUSIMU COOTBETCTBYIOIMX XUMHUYECKUX PpEAKIHUH € HCMOJIb30BaHUEM
CTPYKTYPHBIX (POpPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh UICTOYHUKH YTIEBOAOPOIHOTO
ChIpbs (HE(Th, IPUPOIAHBIN ra3, yrojib), ClocoObl UX MEepepadoOTKU U MPAKTUYECKOE
OpUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
peakiuy 10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB
VI TIPOAYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIIAJIETh CHUCTEMOW 3HaHUH OO0 OCHOBHBIX
METOJ[aX HayYHOT'O MO3HAHMSI, UCIIOJIB3YEMBIX B XUMUU TPU U3yUYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOM0IeHne, U3MEpeHe, IKCIIEPUMEHT, MOJICIHUPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHBICE XUMHUYECKHWE 3HAHUS JMJId TPUHITHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MTPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMH TIO BBIOJHEHHUIO J1a0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHI IUIAHUPOBATH W BBIMOJHATH XUMHYECKHM
AKCIIEPUMEHT (IIPEBPAILICHUS OPTAaHUYECKUX BEIECTB MPU HArPEBaHUU, TIOJTyUCHHE
ATUJICHA U U3YYCHHE €TO CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB MPU HArPEBAaHUU, LIBETHBIE PEAKIIMKU OEIKOB) B COOTBETCTBUHU
C TMpaBWIaMU TEXHUKM O€30MacHOCTUM TpU OOpalleHMH C BElIeCTBAaMU U
7a00paTOPHBIM ~ O0OpPYAOBAHHEM, TMPEACTABIATh PE3yAbTaThl  XUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHHM COOTBETCTBYIOIIMX pEaKkUUd WU
(dbopMyIHpOBaTH BEIBO/IBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TIOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOI
uHdopmarmm, HTEpHET U ApyTHX);

chOpMUPOBAHHOCTh ~ yYMEHHUH  COONIOAATh  MpaBHJIa  JKOJOTHYECKH
L[€J1€CO00pa3HOro IMOBEAEHUsT B OBITY M TPYIOBOH JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3[0pPOBbS M OKPYKAIOIIEH NPUPOIHOM Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCHUCTBUS HA JKUBBIC OPraHU3MBI OIPEAECIEHHBIX OPraHUYECKUX
BelllecTB, MoHumMasi cMmbica mokazarens [IJIK, mosicHATh Ha mpumepax CIoCOObI
YMEHBIIEHUS] W TMPENOTBPALLECHUS HX BPEIHOTO BO3JAECHUCTBUSA HA OpPraHUu3M
YEJI0BEKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYECHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIenblX M CcHabOBHUIAIIMX OOyYaroUIUXCs: YMEHHE MCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTb  MPEJCTABICHHH: O XUMHUUYECKOW  COCTABIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJTU XUMUHU B TIOZHAHUM SIBJICHUM PUPO/IBI,
B (OpPMUPOBAHWUW MBIIUICHUSI W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHATBLHOU
IPaMOTHOCTH, HEOOXOJAMMOM ISl PEIICHUS MPAKTUIECKUX 3a7a4d U AKOJOTHUECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHUYECKHI 3JIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETICHb OKUCJIEHUS, XUMMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTINYECKas, BOJOPOIHAS ), KPUCTAIIINUECKAs PEIIETKA,
TUMBl  XUMUYECKUX  pEaKIMi, pacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLMAIUSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEakIMi, XUMHUYECKOE DPaBHOBECHUE), TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U IMPEBPAILCHUS SHEPTUU
NPy XMMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTHU, CUMBOJUYECKUM S3BIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAINIME B OCHOBE NMOHUMAHUS MPUYMHHOCTU H
CUCTEMHOCTH XHMHYCCKHX SBIICHHH, (PaKTOJOTHMYCCKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCMOJIb30BAaHUM BaXKHEUIIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M NMPAKTUICCKON JIEATCIBHOCTH YSJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHM BBISIBISATH XapaKTCpHbIE IPU3HAKWA ITOHSATHMH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMHCAaHUM HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJB30BaTh XUMHUUYECKYI0 CHMBOJIMKY JIJIS
coctaBieHuss GOpMyJ BEHIECTB M yPaBHCHUH  XUMHUYECKUX  PEaKIIHi,



cucreMatnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblidi ra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENENATh BAICHTHOCTh U CTENIEHb OKUCJICHUS
XUMHUYECKHX JIEMEHTOB B COCIUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSX, TUI
KPUCTAJTUYECKOW PEmETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHAs, METAJTUYECKAs), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUU yCTaHaBIIMBAaTh MPUHAJICKHOCTD
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY Kiaccy/Tpyrime
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICI MEPUOIUYECKOTO 3aKkoHa JI.
N. MenaeneeBa u JeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONIYIO, O0BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepumoamyeckoit cHUCTEMBI
xuMuueckux sjementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHMUYECKHMX JJIEMEHTOB M MX COCIMHEHUM MO TMepuojiaMm u
rpynmam [lepuoguueckont cucteMbl XUMUYECKUX 31eMeHToB /. 1. Menneneena;

chOopMHUPOBAaHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHUE TEHETUUYECKOM CBSI3M MEXAY HEOPraHUYeCKUMU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHUYECKHE PEAKIIUH TIO
pa3IMYHBIM TIpU3HAKaM (YUCIY M COCTaBy pEarupyroliux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, O0OpPaTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJISATh YpPAaBHEHHS PEAKIUN PpPa3IUYHBIX
THUIIOB, TIOJIHBIE Y COKPAILIEHHBIE YPABHEHHS PEAKIU MOHHOTO OOMEHA, YUYUThIBas
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB pPa3JMYHbIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATh
OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMUYECKUX
BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHHHA  pAcCKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJCKTPOHHOTO OallaHca
3TUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUUYECKHE IPOIECCHI,
JIeKAIUe B OCHOBE MPOMBIIIJICHHOTO TOJYYCHHsI CEPHOW KHUCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUAINAX M
HKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHHH TPOBOJIUTH BBIYMCICHHUS C WCIOJb30BAHHEM
TIOHSITHSI «MacCOBas JIOJISI BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHH Ta30B MPH
XAMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00BbEMa Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM O0BEMY OJTHOTO M3 YYACTBYIOUIUX B PCAKIIUH
BEIICCTB, TEIUIOBOTO 3(PdeKTa peakiMi Ha OCHOBE 3aKOHOB COXPaHCHUS MacChl
BEIICCTB, PEBPAICHUS U COXPAaHEHUS DHEPTHH;

c(hOpMHPOBAHHOCTh YMCHHI COOJIIOJIaTh TIpaBUIIa MOJTb30BAHUS XUMUYCCKON
NOCyZIol M Ja0OpaTOPHBIM O0OOpYJOBaHUEM, a TaK)Ke IpaBWiIa OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH MO BBITTOJHEHHUIO J1aO0OpPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHI IUIAHMPOBATH W BBIMOJHATH XUMHYECKHI
HKCIIEPUMEHT (pa3yioKeHue MEepPOKCUIa BOJOPOAA B MPHUCYTCTBUU KaTalM3aTopa,
OTpEJICTICHHE Cpebl PpPACTBOPOB BEIIECTB C TMOMOIIBIO  YHUBEPCAIHHOTO
WHANKATOPA, BIUSHHUE PA3NIUUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON peakiuu,
peakIMu MOHHOTO OOMeEHa, KadyeCTBEHHBbIE peakIWu Ha cyibdar-, kapOoHAT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
temaM «Metamiel» U «HemeTtamnb») B COOTBETCTBUM C TMPABHIAMH TEXHHUKHU
0€30IacCHOCTH TIPH OOPAIICHUH C BEIIESCTBAMH M JIA0OPATOPHBIM 000PY/I0BaHHUEM,
MPEACTAaBIATh PE3yJNbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (Qopme 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PEAKINi U (POPMYIHPOBATH BHIBOIbI HA OCHOBE ITUX
PE3YNIBTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHOpPMAINIO, TOYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTux);

chOpMHPOBAHHOCT, ~ YMEHHMH  COONIOMATh  TMpaBWiIa  JKOJOTHUYECKH
[IeJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBON NEATEIHHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYKAIOMICH MPUPOTHON Cpeabl, OCO3HABATH
OITACHOCTH BO3JICHCTBHSI HA KUBBIE OPTaHU3MBI OTIPEICIEHHBIX BEIIECCTB, TOHUMAS



cmpicn mokasarens IIJIK, ToOSCHATP Ha mpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHS X BPEAHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYarOIIUXCS C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMU 3J0POBBS: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHHWS BEIICCTB M
XUMHYECKUX SBICHHM;

JUIA  CIIETIBIX W CIa0OBHUIANIMX OOYYalOMIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3amucu XMMHUUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m KoHnTtpoabHubie
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHU4ecKONH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COCTMHEHNN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIE€BOIOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBog0pOAbl: adKEHBI, 6
' aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTHYEeCKHe yrieBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOIOPOIOB U 3 1
' UX nepepaboTKa
Wroro no pazneny 13
Pa3nen 3. Kuciopoacoaepxxane oprannyeckune coeIMHeHUs1
3.1 Cnuptel. ®enon 3
3.2 Anbnerunpl. KapOoHOBBIE KUCITOTHI. 7
' CriokHbIe 3GUpBI
3.3 VraeBoasl 3 1
Hroro no pazneny 13




Paznen 4, A30Tc0nepmamne OpraHu4eCKue COCAMHCHUS

4.1 AMUHBI. AMUHOKHUCIIOTHI. bemkn 3
Wroro mo pazneny 3
Paspnen S. BbicOKOMOJIEKY ISIpHbIE COCAUHEHUS

51 [Tnactmaccel. Kayaykn. Bomokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosnyecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne n/m KoHnTtposbHubie

NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI

Paznen 1. Teopernueckue 0OCHOBBI XMMHH

Crtpoenue aromoB. [lepuoanueckuii 3aKoH
11 u [leproanueckas cucTeMa XUMHYECKUX 3
anemenToB J. 1. Menaeneera

Crpoenue BeutectBa. MHOroo6pasue

1.2 4
BEIIECTB
1.3 XUMUYECKUE peakuu 6 1
Hroro mo pazneny 13
Pa3nen 2. Heoprannueckasi XuMus
2.1 Meramisl
2.2 Hemerambl 9 1
93 CBsI3b HEOPraHUYECKUX U OPraHuIECKHX 5
' BEIIIECTB
Wroro no pazneny 17
Paznea 3. XuMusa u :Ku3Hb
3.1 XUMUS U )KU3HDb 4
Uroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 34 2







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
Ne uugpoBbie
Tema ypoka KoHnTtpoiabHubie p
n/m Bcero o0pa3oBare/ibHbIE
padoThI
pecypchbl

[Ipeamer opraHn4eckoi XUMHH, €€

1 BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX

2 coenuaeHuit A. M. bBytnepoBa, € 0CHOBHBIE
TTOJIOKEHUST
[IpencraBienue o Kiaccuuxanuu

3 opraHuueckux BemiectB. HomeHnkinatypa
(cucTemaTuyeckas) ¥ TpUBHAJIbHBIC Ha3BaHUS
OpraHMYECKUX BELIECTB

4 AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHUECKUN Psifl

5 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA

5 MertaHn u 3TaH — npocTeine
MIPE/ICTaBUTENH aJTKaHOB

7 OTUIIEH U ITPONUIIEH — MPOCTEMIINE
MIPE/ICTAaBUTENH aJTKEHOB

8 [IpakTuueckas padota Ne 1. «Ilomyyenue
STUJIEHA U U3YUYEHUE €0 CBOMCTB
Anxanuensl. byranuen-1,3 u

9 MeTunoyraauen-1,3. Ilonyyenue

CHUHTCTUYCCKOT'O KaydyKa U pC3UHBbI




AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHH,

10 TOMOJIOTHYECKUH psifi. ATleTHIIeH —
MPOCTEUIINI MPEICTABUTEID AIIKUHOB
AJIKVHBI: COCTaB B OCOOCHHOCTH CTPOCHHSI,

11 TOMOJIOTUYECKUH PsAll. ALETHIIEH —
MPOCTEUILIHNI TPEACTABUTEND ATTKUHOB

12 Brrunciienus no ypaBHEHUIO XUMHYECKOU
peaxiuu

13 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb
apeHoB

1 I'enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAYISKANNX K Pa3TMIHBIM KJIaccam
[IpupoaHble HCTOYHUKH YTIIIEBOAOPOIOB:

15 MIPUPOJTHBIN T'a3 U MOMyTHBIC He()TAHBIC T'a3bl,
HeTh ¥ MPOAYKTHI e€ epepadoTKH
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB!

16 MIPUPO/IHBIN r'a3 U MOIMyTHbIE He(TAHBIE ra3bl,
HeTh ¥ MPOAYKTHI €€ mepepaboTKu

17 KonTponbHas paboTa 1o pazneny
«YTIIeBOAOPOBI»

18 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHoJI. BogopoaHas cBs3b

19 MHOT0aTOMHBIE CIIUPTHI: ATUIICHTIIUKOJIb U
TJIMLEPUH

20 @deHo: CTPOEHUE MOJIEKYIBI, (pu3ndeckue u
XUMUYECKUE CBOWCTBA, IPUMEHEHHE

21 Anbrerunasl: GopManbIeTuI v aleTanbIeru/l.

Anieton




OHOOCHOBHBIE MpeIeIbHbIE KApOOHOBBIE

22 KHCIIOTBI: MypaBbUHAS U YKCYCHASI

23 [Ipaktuyeckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

24 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK
MIPEJICTAaBUTEIH BBICIIIMX KAPOOHOBBIX KUCIIOT

o5 MpL1a KaK COJTHM BBICITUX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHE
CrnosxHbie 3(UPHI KaK MPONU3BOIHBIC

26 KapOOHOBBIX KMCIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

97 JKupsl: ruaposn3, MPUMEHEHHE,
OuoJIoTHYecKasi poJIb )KUPOB
VYrieBoapl: cocTaB, KiIacCupUKaIusI.

28 Bakneiimme npencTaBUTeNN: TII0K03a,
dbpykTo3a, caxapo3a

29 Kpaxman u niemiroiio3a Kak pupoIHbIe
TTOJITUMEPBI
KonTtponbHas padoTa mo pasaeny

30 «Kucnopopconepxaiiye opraHuIecKue
COCAMHCHUSD»

31 AMWHBI: METHJIAMUH U aHWIUH
AMUHOKHUCIOTHI KaK aM(poTepHbIe

32 OpPraHUYECKHUE COCTUHEHUS, UX
Oouosornueckoe 3HaueHue. [lentu bt

33 benku kak mpupoaHbie

BBICOKOMOJICKYJIAPHBIC COCANMHCHUSA




34 OcHOBHBIE IOHATUS XUMUHU ) 1
BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN
OcCHOBHBIE METO/bI CUHTE32
35 BBICOKOMOJIEKYJIIPHBIX COCTMHEHUM. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 35




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTtpoabHbie
padoThI

DJIeKTPOHHbIE
nudposbie
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(UTyparusi aToMOB

[Iepnoanueckuii 3akoH u [lepnoauueckas
CUCTEMa XUMUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

Bxoanas koHTpoJbHAs paboTa.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMUMHYECKUX JIEMEHTOB U UX COSMHEHH IO
TpyIIaM U neprojam. 3HaueHue
MEPUOIUIECKOTO 3aKOHA U CUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BeIleCTBA. XMMHUUECKas CBA3b, eé
BHABI, MCXaHU3MBbI 06pa3013aH1/I;1 KOBaJICHTHOM
CBA3U. BO,Z[OpOI[HaH CBA3b

BajseHTHOCTB. DIIEKTPOOTPHULIATEIIBHOCTD.
Crenenb okucieHus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX. Hctunnbie
" KOJUJIOUJHBIC paCTBOPHI. MaccoBas 1071t
BCIICCTBA B paCTBOPC




Knaccugukanus 1 HoMEHKIaTypa
HEOpraHWYECKUX coeqMHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakunui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS] SJHEPTUH TIPU
XUMUYECKUX PEAKIMAX

Ckopoctb peakunu. OOpaTUMble PeaKI|H.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakiyum»

11

DnekTpoauTruyeckas nuccounarus. [lonstue o
BOJIOpOHOM Moka3zatene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['napom3
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIESCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
[TonsiTHe 00 31EKTPOIHM3E PACILIIaBOB U
pacTBOpOB coneit

13

KonTponsHas paboTa o pazneny
«Teopernyeckre OCHOBBI XUMUI

14

Mertansl, ux nonoxenue B [lepuoandeckoii
CUCTeMe XMMHUYecKux >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue puznvecKre cBONCTBa
METaJJIOB




CrinaBel METAJIIOB. DJIEKTPOXUMUYECKU Psijt

15 HaIpSHKEHUH METaJUIOB
XUMHUYECKHE CBOMCTBA BAXKHCHUIIINX METAJIJIOB

16 (HaTpui, KM, KaIbIViA, MATHAH,
IIOMUHMI) U UX COEUHEHUI

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIMHCHUI

18 XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHCHUI
[Mpaktudeckas padora Ne 2. "Pemenue

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«MeTtamae»"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit

20 CUCTEME XMMUYECKUX 3eMeHnToB /1. M.
MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
dusndecKkue CBOMCTBA HEMETAIIOB.

21 ANnoTponus HEeMETAIJIOB (Ha MpuMepe
KHcIIopoa, cepsl, hochopa u yriaepoaa)

29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U UX
COETMHEHUU

23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COETMHEHUU

24 XHUMHYECKUE CBOMCTBA yriepoa, KpEMHUS U
HUX COeIUHEHUN

o5 [IpuMeHeHre BaKHEUITNX HEMETAIIJIOB U X
COEIMHEHUI

26 O0001IcHNE U CUCTEMAaTH3aLKs 3HAHUH 110

TeMe «Hemeramiey. BerunciaeHus mo




YPaBHEHUSAM XUMHUYECKUX PEAKLIUMI U
TEPMOXUMHUYECKUE PACUETEI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1
"HemeTtaiuibt"»

08 KoHnTpomasHas padoTa 1mo remam «MeTauTbl» | 1
«Hemerannsn»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranndeckne 1 OpraHnuecKue OCHOBAHHUS
AmpoTepHBIC HEOPTaHUYECKHE U

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEI[ECTB
Ponb xuMuM B 00ecre4eHnH SKOI0THYECKO,

31 JHEPreTHYECKON U MUIIEBOH 0€30MacCHOCTH, 1
Pa3BUTHH MEIUITUHBI
[IpencraBneHus: 06 0OMMUX HAYIHBIX

32 MPUHIIMIIAX TPOMBIIIICHHOTO ITOJTYYCHUS 1
BA)KHEHIIINX BEIIECTB

33 UYemoBek B MUPE BEIIECCTB M MAaTECPUAIIOB

34 XUMHS ¥ 3J0POBbE YEIIOBEKA

OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJ151 YAEHUKA

» Xumus, 10 xnacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiiionepHoe 00111€CTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 11 knacc/ Pymzutuc I'.E., ®enpaman @.1°., AkiiionepHoe 00111eCTBO

«H?:I[&TCJIBCTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertoaudeckoe nmocodbue no yueobuunky Pymsuruca I'. E.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

BeeguTeaaHHblehttp://www.chemnet.ru Faseta «Xumua» n caiT gns yuutena «f nay Ha ypoK Xumumn»
http://him.1september.ru EgmuHas konnekumusa LOP: MpeameTHaa KoAnekuma « XMMmmna»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4Hble 3KCMEPUMEHTbI: XMMMUA.
Konnekuus Poccuiickoro obuieobpasoBaTenibHOro noprana

http://experiment.edu.ru AMXUMMWK: caint /1.10. Amkbeposoit

http://www alhimik.ru Bcepoccuitckaa onMmnuaaa WKOAbHUKOB MO XMMUU
http://chem.rusolymp.ru OpraHuyeckan XuMua: 3NEKTPOHHbIN y4eBHMK ANA cpeaHelt WKoNbI
http://www.chemistry.ssu.samara.ru OCHOBbl XMMUU: SNEKTPOHHbIN y4EBHUK

http://www hemi.nsu.ru OTKpbITbIN Konneax: Xumma

http://www.chemistry.ru JucTaHUMOHHaA OAMMNMAAA NO XMMUU: TENEKOMMYHNKALMOHHbIN
06pa3oBaTesibHbIN NPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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