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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCYJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konuenuuu npenogaBanusi y4eOHOTO
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepanuu,
peanu3yronX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoin @enepanuun Ha nepuona ao 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO

oO1ielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS M Pa3BUTHUS O0Y4YarOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBITTYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4YaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHMYECKOro o0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
YpOBHE CpeHEro 00111ero 00pa3oBaHus CPpeCTBAMH yIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YCHHUS B TO3HAHWW TPUPOILI U B
MaTepHaIbHON KU3HU OOIECTBa, a TaKXKe C YIETOM OOIIMX IIeNield U MPUHIIUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (DOPMHUPOBAHUE PAIIIOHATHFHOTO HAYYHOTO MBIIIJICHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKAloIleM MHUpPE KaK O €IHHCTBE
MPUPOABI M YEIIOBEKa, KOTOpoe (POpMUPYETCs] B XMMHH Ha OCHOBE TOHUMAHHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIETO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXAY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU M BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSL.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHass XUMHUS KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBMM ¢ OOmMMM UEASIMH W TNPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENeNEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBlIeHUH O CTpOeHUH BelecTB. CBeZieHus 00 M3ydaeMbIX B Kypce BEIIeCTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMHUYECKOM CBSI3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOpPETHUECKU MaTepuan ¢ (aKTOJIOTMYECKHE CBEJAEHUS O BElIecTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHMYECKUX MO3UIIMIMA,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX NPOTEKAHUS T0NoaHAeTes B Kypcax 10 1 11 knaccoB aneMeHTaMu
COoAEpKaHUsI, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEILHONW U MPAKTUYECKOU AEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICTUBATH MHPOPMAIINIO U IPUMEHSTH €€ JIJIs1 OTIOJTHEHUSI 3HAaHUH,
pELIEeHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
IIEJIOM COJIep)KaHue ydeOHOro mnpeaMera «XUMUS» JTaHHOTO YPOBHS W3Y4YEHMUSI
OPUEHTHPOBAHO Ha (HOPMHUPOBAHKE Y OOYHAIOUIUXCSI MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (¢uiaocoPpckux wuaeh, TaKuX KaK: MaTepHAIbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMHM U TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHdopMaIi, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, Mpu ONpPeIeTICHUN
COAEPKATEIbHON XApAKTEPUCTUKU LEJIEe HW3YyYECHHUS MpeIMETa HaNpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOU KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHupoBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUW KaKk  BakHEUIeH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOIUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUYECKON U MOBCEHEBHON KU3HU;

® pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepxkatenibHas XapakTEepUCTHKA Ieled W 3a/1ad U3y4eHHUs
npeIMeTa B IporpaMme 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUHM C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPEToaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe  cofepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJIS1 PEIICHUS
NPAKTUYECKUX 3a7ad.

B cBsI3U ¢ 3THM Ipu U3y4deHuu npeamMera « XUMUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY MPHUHSATHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
NEATENbHOCTU: PelleHus: mpoOJieM, MOUCKa, aHalln3a U 00paboTKH HH(pOpMaIuH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKKE Il OLICHKA C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUUYECKUX MPOIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiero oopazoBanus, cocTaniser 68 gyacon: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHHYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHS] BEIIECTB M HX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIECTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (I1aBjieHUe, 00yTIIMBaHUE U TOPEHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOJIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U MPOIMUICH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIITHE
XUMHYECKUE CBOWCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOT€HUPOBAHUA, TUApPATAIIH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, usuueckue U  Xumuueckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUS U HUMPOBAHUL), NOTyYeHue u npumenenue. TOKCHIHOCTb apEHOB.
I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHALIEKAIIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanblie ra3pl. HedTh u e€ mpoucxoxnenue. Crnocodbl nepepadoTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YyYEHHS BEUIECTB M HX NPEBpAllCHUN:
O3HAKOMJIEHHE C 00pa3llaMy IIaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YTOIb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaIOT€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,

KOJIMYECTBAa MCXOJIHOTO BEIECTBA WM MPOJYKTAa PEAKIMH MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kaniue opranudeckue coeJMHEHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHOJN: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTAaHU3M YEJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U Kkemowusl. Dopmanpieruji, aleTAIbJIETU]: CTPOCHHE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OJyYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MPECIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCIIOT, Peakius dTepudukaum), norydeHue u npumeHenue. CTeapuHoBas
U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(puUKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C TUAPOKCUIOM
menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuia cepedpa(l), BoccranoBieHue,
Opo’KeHHe TIII0KO03bl), HAX0XKICHHE B IPUPOJIE, IPUMEHEHUE, OMO0IOrnYecKas poib.
®otocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcugom wmenu(ll), B3aummoneicTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOAHOTO BEIECTBA WMJIM IPOAYKTA PEaKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coequHennus. Ouznueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHAa). buonormueckoe
3HAYeHHUE aMUHOKUCIOT. [lenTuapl.

benkn kak npupoIHBIE BBICOKOMOJIEKYJISIDHBIE coeauHeHus. llepBuunasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIbHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJUMEPHU3ALUN, CPEIHAS MOJIECKYIsIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YriIeBOABI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTand, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTAIsAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepunoanueckuii 3aKoH u [ lepruoanyeckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil cHCTEMBI
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XHMHYECKOW CBA3U
(KoBaJIEeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBas 1011 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHWYECKONW XUMHHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MNPEBpalICHUMN:
nemoHcTpanus Tabnun «llepuonuyeckas cuctema xumudeckux sinementos 1. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIoKEHHE EPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONPENEICHUE CPEAbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHUBEPCATLHOTO UHUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), TPOBEICHHE
IPaKTUYECKON paboThl «BiusHue pa3naudHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKIum».

Pacuérurnle 3amaun.

Pacuétel 1o ypaBHEHMSIM XUMUYECKHUX peakuuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAst OIS
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONMHUS HEMETauloB (Ha mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXXHENIINX HEMETAIIOB U UX COCIUHEHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUI P HANIPSIYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCIIEPUMEHTAIBHBIE METOJbl M3YUYE€HHUsSI BEIIECTB W UX MPEBPALLCHUM:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIEJI0YEH, KaUeCTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIIH OTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAyYHBIX MPUHIMUIAX [POMBIIIJIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IMpaBUjla MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, paBuiia 0€30MaCHOr0 UCIOJIb30BaHMS TpenapaToB ObITOBOM XUMUH B
[TOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XuMuHU B 11 Kitacce OCyIIECTBIAETCS 4epe3 UCIOIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccupukanus, I[EepUOJUIHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (DM3NYCCKUE BEIMUUHBI U CIUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
peCypchl.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHucs TporpaMM cpeaHero oOiiero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPE/ICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHUSI TpeaMeTra «XUMUs» JAOCTHTaloTCs B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMU POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIOIIMMH  TIpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JarommXxcs M0 peaqu3aiuy MPUHATHIX B 001IEeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU €S TEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIKEHUS HAYKHU €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINUX 3/J0POBBIO M KU3HU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrux BHAAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH IO XUMUM;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArompUsITHBIE IKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHONW, KOMMYHHKATHBHOM M COLUAIBHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHeuuDUKM XUMUU Kak HayKH, OCO3HaHHS €€ poJlud B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PABHOBECHS,

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUUECKOM, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XHMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqu51€: IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpaA H CHGHI/I(l)I/IKy MCTOAOB IIO3HAHMUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCUICCTBO, DHEPIruUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyrI/Ie);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecrieunBaroIIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTD o0y4Jarommxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YueOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIEe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HaBaTeJIbHBIMH
JEeUCTBUSIMMN:

1) 0a30BbI€e JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJITAThI AEATEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

HCTIOJIb30BATh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAHABJIMBATHh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmylia, ypaBHEHHE XUMUYECKON peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO PAa3JIMYHbIX METOI0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMeHl pe3yJIbTaTOB TMO3HABATEIBHOU JEATEeIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJa4yd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XHMHS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XMMHU B TTIO3HAHUU SIBJICHUN TTPUPO/IHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi opmyia (pa3BEpHyTass U COKpallEHHAs), MOJb, MOJIIpHAas
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIep)KalllUe COEIUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COEJMHEHHMS); TEOPUM U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTONOTHYECKUE CBEICHUS O CBOMCTBaX, COCTaBe, TMOJYYCHUU U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, MUCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA INPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypaBHEHHMH XWMHUYECKUX pEaKIIuil,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrieBOAOPOAbI, KHUCIOPOI U a30TCOIECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucreMarnueckoii HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUs OTHEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOINWIEH, AalleTHJICH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3UUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwioyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, TUICHTIIUKOJIb, TJIULEPUH, PEeHOII,
aneTaabJerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTb YMEHHMS XapaKTepPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BENIECTBA WJIU MPOAYKTa
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO ITO3HAHMS, HCIIOIb3YEMbBIX B XMMHUU TPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMHYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHM TUJIAHUPOBATH U BBHINOJIHATH XUMUYECKHI
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TIpU OOpalleHWu C BEIIECTBAMU U
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3HPOBATH XUMUUYECKYIO
uHOpPMAIMIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpaHEHHMsI CBOEr0 3JI0pPOBbSl U OKpYKaroUled MPUPOJHOU Cpelibl, OCO3HABATh



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMHM 3]I0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbeHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIUICHUS] W KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMOHATHSA (XUMHUYECKHH 3JIEMEHT, aToM, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS ), KpUCTA/UIMYECKasl peIIETKA,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoaudeckuii 3akon [[. WM. Menneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHM, (PAKTOJOTHMUECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHMH BBISBISATH XapaKTCpHbIC NPHU3HAKK TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTaBlieHUs (GOpMyd BEUIECTB M  YpPaBHEHMH XHMHYECKHX  pEaKIui,
cuctematnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIMpPEAENIATh BaJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METAJNINYECKasi, BOJOPOJHAsI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PaCTBOPAaX HEOPraHUUECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K ONpeaeiEéHHOMY Kiaccy/rpymnme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
W. MeHnneneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xumudeckux snemeHtoB JI. WM. MenpeneeBa, HCIONB3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKHMX JJIEMEHTOB M UX COCAWHEHUH IO MEPUOJAM U
rpynmnam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHWE TI'€HETHYECKOW CBS3M MEXIAYy HEOPraHUYECKUMU
BEILIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHMsI KJIacCU(ULIUPOBATh XUMHMUYECKUE DPEAKIHMU 10
pa3IMYHBIM NPHU3HAKaM (YUCIIYy M COCTaBy pPEarupyrouluX BELIECTB, TEIIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTCIIEHECH OKHCIICHHS 3JICMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPABHEHHUS DPEAKIHMHA pa3inMyHBIX
TUIIOB, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEaKUUi HOHHOTO OOMEHA, YUUThIBAS
YCJIOBHS, ITPX KOTOPBIX 3TH PEAKIMU UAYT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMH, MOATBEPKIAIOLINE
KA4YEeCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIHAE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILICCTB;



c(hOpPMHPOBAHHOCTh YMCHHMH pPaCKpPhIBaTh CYIIHOCTh  OKHCJIHTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKLUH MOCPEICTBOM COCTABJICHHUS DJEKTPOHHOTO OamaHca
JTUX pEaKLuu;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHenTHero Bo3aeictBus (mpuniui Jle [latense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKalie B OCHOBE MPOMBINIJICHHOTO TMOJyYeHHUsI CEpHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTUYECKUX MPOOIeMaxX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUUCICHUS C HCIIOIB30BAaHUEM
TIOHATHS «MACcCOBast JI0JIsI BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIIEHUH Ta30B MPH
XHMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMa Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO A (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIICCTB, PEBPAICHUS U COXPAaHEHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHU COOJIIOIATh TIPABUIIA TTOJIb30BAHUS XUMHYCCKOU
nocyAoi u JabopaTOpHBIM OOOpPYZOBaHHEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oKEeHUEe MEePOKCHAA BOJOpPOAa B MPHUCYTCTBUM KaTalH3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KAaTUOH aMMOHHUSI, PEIlIEHHWE SKCIIEPUMEHTAIBHBIX 3a/1a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHI U POPMYyIUPOBATH BEIBOABI HA OCHOBE ITHX
PE3YIIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTux);

chOpMHPOBAHHOCTh ~ yYMEHHA  COONIOAATh  MpaBujia  DKOJOTHUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA KUBBIC OPTAHU3MBI OTIPEICTIEHHBIX BEIIECTB, TOHUMAS



cmpicn mokasarens [IJIK, TOSCHATP Ha mMpuUMeEpax CHOCOOBI yMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SIBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
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DJIeKTpOoHHbIe (LM(pPpOoBbIe) 00pa3oBaTebHbIE PecypChl

Paspnen 1. Teopernyeckue 0CHOBbI OPraHNYeCKON XMMHUH

http://www.chemnet.ru azera «Xumus» u caift a1 yaurens
«d uny ma ypox xumum» http://him.1september.ru Exumas
KOJUIEKIIUS 1HOP: [Ipenmernas KOJUIEKITUSA «XuMus»

http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-Hay‘IHBIe 3KCHepI/IMeHT bI. XUMM. KOJ'IJ'ICKIII/IH
Poccuiickoro 00111600pa30BaTEIHHOTO noprasa

[Ipenmer )
OpraHHYECKOMH http://experiment.edu.ru  AJIXUMUK:  caiir  JLIO.
xumun. Teopust Anux6eposoit  http://Www  alhimik.ru ~ Bcepoccuiickas
1.1 CTPOCHUS 3 onMMIIHaaa mKoIsHUKOB mo xumuu http://chem.rusolymp.ru
OpraHUYECKHX Opranuyeckas XUMMS: DIEKTPOHHBIM y4eOHUK IS CpemHei
COCIMHEHUH A. mkomst  http://www.chemistry.ssu.samara.ru  OcroBsr
M. Byrneposa XUMHH: OJeKTpoHHBIH yueObuuk Nttp://wWww hemi.nsu.ru
OtkpeiThiii  kommemk:  Xumus  http://www.chemistry.ru
JlucTaHIMOHHAS OJMMIIMAA [0 XUMHHU: TEJEKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHbIHA IPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemist
'Y JIMCTaHIIMOHHBIE SBPUCTHYECKUE OJMMITUAJIBI [0 XUMUH
Hroro mo pazaeiny 3
Pasnen 2. YraeBogopoasl
IIpenenbHble httQZ//WWW eidos.ru/olymp/chemistry 3aHumarenpHas XUMHS
2.1 YTJIEBOIOPOIbI 2 http://home.uic.tula.ru/~zanchem 13 onsira pa6ots! yaurens
— AJIKaHbI xumun: caiit H.JO. Ceicmanosoit http://sysmanova.narod.ru
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Kabuner xumum: caiir JLB. Paxmanosoit http://www
104.webstolica.ru  Kiaccudukanus  XUMHYECKHUX — peaKIMl
http://classchem.narod.ru KouTpen — Xummus mis Bcex:
yuebHO-undoOpManmonnEii  caiir  http://kontren.narod.ru
Matepuansl  kKapenapsl (QU3NISCKOW U KOJUIOMIHOW XUMHU
HOxHoro (hepepamTbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka o6yuenns
xuMun: caifT kadeapsr xumun HITIY http://mctnspu.narod.ru

Henpenenbabie Meroanueckoe oObeauHeHue yuutened xumuu — CeBepo-
YIIIEBOIOPOIBL: Bocrounoro OKpyra ropoja MOCKBEI
2.2 aJIKEHBI, 6 http://bolotovdv.narod.ru Hamomerp: HaHOTEXHONOTHYECKOE
aJIKaTMCHBI, coobmecto Nttp://WWW. nanometer.ru Omuaiin-cripaBouyHHK
AIIKUHbI XUMHYECKUAX JJIECMEHTOB WebElements
http://webelements.narod.ru  TMomynspras  6GuémHOTEKA
XUMHYECKHX IIEMEHTOB
http://webelements.narod.ru  Tlonymspras  GubamoTeka
xumugecknx snementos Nttp://n-t.ru/ri/ps Caiit Alhimikov.net:
ApoMaTHIecKH ydeOHBIE W CIOpPABOYHBIE  MaTepHalbl 10  XHMHH
2.3 e 2 http://www.alhimikov.net Caiir Chemworld.Narod.Ru -Mup
YTJIEBOJIOPOJBI xuvun  http://chemworld.narod.ru  Caiir  «Bupryansnas
xumuueckas mkonay http://maratakm.narod.ru Caiir «Mup
xuvum» http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.Xumuk.ru Xumudeckas crpannuka SpocaaBckoro
TIpupoHbIe LlenTpa TeNEKOMMYHHUKAIMM W HWH(MOPMAIIMOHHBIX CHCTEM B
HWCTOYHHUKHU o6paszosanmu http://www.edu.yar.ru/russian/cources/chem
2.4 YTIIEBOJIOPOJIOB 3 Xumundeckuit mopran ChemPort.Ru http://www.chemport.ru
u nx Xumunueckuit cepep HimHelp.ru: yueOGHble M cnpaBouyHbIE
nepepaboTka marepuansl  NttP://WWW  himhelp.ru  Xumus: Marepuasl
«BukwIe 1um» — CBOOOIHON SHIMKIIONEANH
Hroro no paszneny 13
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http://chemistry/
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Paznea 3. Kuciiopoacoaep:xaniue opranuiecKkue coeJuHeHNs

http://ru.wikipedia.org/wiki/Xumuss Xumus I Bcex:
WUTIOCTPUPOBAHHBIE MaTepuaibl MO OOIIeH, OpraHuYecKOW Hu
neopranmdeckoit xumumu http://school-sector.relarn.ru/nsm
Xumusa U xku3Hb — XXI Bek: HAy4HO-NOIYJISIPHBIA KypHall
31 CrupTsl. 3 http://www.hij.ruXmumMo3a: coolumecTBo yuuTeneii XuMUu Ha
denou nopraie «Certb TBOPYECKHX yauTenein» http://it-
n.ru/communities.aspx?cat_no=4605 tmpl=com
[[IkoNbHUKAM O XUMHH: CAUT XUMHUYECKOTo (akynprera AntlY
http://WWW chem.asu.ru/abitur Dnexrponnas GuOmHOTEKa MO
XHUMWH B TEXHUKE
http://rushim.ru/books/books.htm Drexrponnas 6uémoTeka
AJBIETHIBL. yu4eOHBIX MaTepHaJoB IO XuMUHM Ha noprate Chemnet
Kapborosere http://www.chem.msu.su/rus/elibrary Snements  xusHu:
3.2 KHCIIOTBI. 7 1 o .
CILOSKHLIC calrt YUUTEIS XUMHH M.B. CoJioBbEBOM
SbHpbI http://www.school2.kubannet.ru BHHI/IFHOHGHI/IH «ITpupona
naykm»: Xumus http://elementy.ru/chemistry
http://bolotovdv.narod.ru Hamomerp: HaHOTEXHOIOTHYECKOE
CO00IIIECTBO httQZ//WWW. nanometer.ru  OHJIaH-CIIPaBOYHUK
XUMHYECKHUX 3JIEMEHTOB WebElements
3.3 VYraeBo s 3 1 http://webelements.narod.ru  Tlonynmsphas  GubamoTexa
xummyeckux snementos http://n-t.ru/ri/ps Caiit Alhimikov.net:
yueOHble M CHPAaBOYHBIE MaTepHalbl MO XUMUU httQI//WWW.
alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
Utoro no pazneny 13
Pasnen 4. A3orcoaepskamme opraHudecKkie coeIMHEeHus!
http://www.chemistry.ssu.samara.ru ~ OcHoBbl ~ XxuMHH:
AMWHBI. N . . .
41 AMHHOKHCIOT 3 3ekTpoHHbI  yueOHuk NttP://WWW hemi.nsu.ru  OTkpbITeIit
L. Benku xomtemk: Xumus http://www.chemistry.ru Jucranumonnas
OJINMITHATA 1o XUMHH: TEJICKOMMYHHUKAITMOHHBIN
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http://it-n.ru/communities.aspx?cat_no=4605
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
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http://www.chemistry.ssu.samara.ru/
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http://www.chemistry.ru/

00pa3oBaTesIbHBIN POEKT
http://www.edu.yar.ru/russian/projects/predmets/chemist
[y I[I/ICTaHIII/IOHHI)Ie OBPUCTUYCCKUC OJIMMIIMAAbI 110 XHWMHU
http://WWW eidos.ru/olymp/chemistry 3anuMarenbHas XUMHS
http://home.uic.tula.ru/~zanchem Hs onsira pa6oTs! yunrens
xumun: calt H.}O. CeicmanoBOM

Hroro no pazneny
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Paspnen S. BoicokOMoJIeKY/ISIpHbIE COeIMHEHUS

http://www.chemnet.ru Iazera «Xumus» u caiit a1 yaurens

«d nay Ha ypox xumum» http://him.1september.ru Emunas
KOJUIEKIIUS 1HOP: [Ipenmernas KOJUIEKITUSA «XuMus»

http://school-collection.edu.ru/collection/chemistry

ITnacTmaccsl. EcTecTBeHHO-Hay4YHBIE OKCIIEPUMEHTBI: XuMHUA.  KoJuiekius
5.1 Kayuyku. 2 Poccuiickoro 0011e00pa30BaTENHLHOTO nopraia
Bonokna http://fexperiment.edu.ru  AJIXUMHUK:  caiir  JLIO.
Anux6eposoit  http://Www  alhimik.ru ~ Bcepoccuiickas
oNMMIIHaa mKoJsHUKOB mo xumuu http://chem.rusolymp.ru
Opranudeckasi XUMHsI: DSJCKTPOHHBIA YYEOHHWK IS CpEIHEH
IIIKOJIBI
Hroro no pazgeny 2
OBUIEE
KOJIMYECTBO 34
YACOB 1O

I[TPOTPAMME



http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
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/

11 KVIACC

Ne
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HaumenoBanu
e pasaeyjioB M
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MPOrpamMmmbl

KoaudecTBO 4acoB

Bcer
0

KoHTpoJibHBI
e padoThI

IIpakTU4ecku
e padoThI

DJlIeKTpOHHbIe (LM(pPpOoBbIe) 00pa3oBaTebHbIE PecypChl

Pasznea 1. Teopernueckne 0CHOBbI XUMHH

http://www.chemnet.ru 'azera «Xumus» u caifT s yuntens

Crpoenue .
ATOMOB. «d uay Ha ypox xummm» http://him.1september.ru Enmnas
[Mepuoquuecku komtekiusa  L[OP:  Ilpeamernas  kosutekius — «XUMUS»
ii  3akoH m http://school-collection.edu.ru/collection/chemistry
11 [Tepnognueckas 3 EcTecTBEeHHO-HAydHbIE OJKCHEpPUMEHTHI: xumusa. Kosutekuus
cucremMa Poccuiickoro 001eo0pa3zoBaTeILHOTO nopraina
XAMHICCKUX http://experiment.edu.ru  AJIXUMHUK:  caiir  JLIO.
omemeHToB I, Anux6eposoit  http://Www  alhimik.ru  Bcepoccuiickas
. Menneneena
OJINMITHAJIA IIKOJIBHUKOB [0 XUMUU
http://chem.rusolymp.ru Opraruueckas Xumus: 3MeKTPOHHBII
Y4eOHUK TUISt cpenHei IIKOJIBI
http://www.chemistry.ssu.samara.ru  OcHoBbl ~ XuMHH:
snexTponnblit  yae6uukx Nttp://WWW hemi.nsu.ru OTKpbITHII
c koutemk: Xumumst http://www.chemistry.ru Jiucranumonnas
TpocHHue OJINMITHAJA o XUMHH: TEJIeKOMMYHHUKAI[HOHHBIN
BEIECTBA. .
1.2 MHOr006ha3ME 4 00pa3zoBaTeIIbHBIN [IPOEKT
BeleCTE P http://www.edu.yar.ru/russian/projects/predmets/chemis

fry JlucraniumoHHbIe 3BPHCTHYECKHE OJUMIMAIBI [0 XUMHH
http://WWWw eidos.ru/olymp/chemistry 3anumarensHas XuMUs
http://home.uic.tula.ru/~zanchem Hs onsita pa6otsl yuuTens

xumun: caiit H.FO. Ceicmanosoii http://sysmanova.narod.ru
Kabuner xumun: caiit JI.B. PaxmanoBoit
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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/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/

1.3

XUMHYECKHUE
peakuuu

http://Www 104.webstolica.ru Knaccuduxkanus XaMuuecKkux
peaxnuii http://classchem.narod.ru KonTpen — Xumus mns

Bcex: ydeOHO-uH(MopMmanuonusi caifr http://kontren.narod.ru
Martepuansl  Kadgenpsl (QUINICCKOW ¥ KOJUIOUIHOW XUMHUHU
OxHoro (benepaabHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka o6yuenus

xuMun: caiT kadeaps xumun HIITY http://mctnspu.narod.ru
Meroanueckoe oObeauHeHue yuutenei xumuu — CeBepo-
BocTtounoro OKpyra ropojaa MockBbI

http://bolotovdv.narod.ru Hamomerp: HamoTexHONOrHMUYeCKOe

coobmecto Nttp://WWW. nanometer.ru Omrnaiin-cripaBouHHK
XUMHYECKAX 3JIEMEHTOB WebElements

http://webelements.narod.ru  Tonynsapuas  Gubmmorexa
xumuaeckux amementos Nttp://n-t.ru/ri/ps Caiitr Alhimikov.net:

ydeOHble ¥ CIpaBOuHble MaTepuaisl To xumuu Nttp://www.
alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

Hroro no pazneny
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Pa3znen 2. Heoprannuyeckasi Xumusi

2.1

Mertannbr

http://www.edu.yar.ru/russian/cources/chem Xumuueckuit
nopran ChemPort.Ru http://www.chemport.ru Xumunueckwuit
cepep HimHelp.ru: yueOHbIE W CHpaBOYHBIE MaTEpPHAIIbI
http://WWW himhelp.ru Xumus: Matepuains! «Bukuneaun» —
cBOOOTHOM SHIMKIIOTICTUU
http://ru.wikipedia.org/wiki/Xumusgs Xumus s Bcex:
WUTIOCTPUPOBAHHBIE MAaTepUaibl 10 OOIIeH, OpPraHUYecKOW u
Heoprannueckoii xumuu hitp://school-sector.relarn.ru/nsm
Xumus 1 xku3Hb — XXI BeK: HaydHO-TIOMYJISPHBIN JKypHAI

2.2

Hewmetamnsl

http://www.hij.ruXumo3a: coobuiecTBo yuuTeneii XuMuu Ha
nopraie  «CeTh ~ TBOPYECKHX  YUYHTENCH» http://it-
n.ru/communities.aspx?cat_no=4605 tmpl=com
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http://classchem.narod.ru/
http://kontren.narod.ru/
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[IIkonpHUKAM O XUMHH: CaUT XuMHuueckoro (akymprera AntlY

http://WWW chem.asu.ru/abitur Daextponnas 6uéIHMOTEKa IO
XUMHUHU U TCXHUKEC

http://rushim.ru/books/books.htm Drexrponnas 6ubnuorexa

Ceasb yueOHBIX ~MaTepuanoB o xumuu Ha nopraae Chemnet
’3 peoprammEEE |, http://www.chem.msu.su/rus/elibrary Snementer sxusmn:
' cauT YUUTETS XUMUHU M.B. ConoBbeBoit
OPraHUYECKUX
BEILIECTB http://www.school2.kubannet.ru Dumuknonenns «IIpupona
naykn»: Xumus http://elementy.ru/chemistry
Hroro no pazneny 17
Pazgea 3. Xumus v :KU3Hb
http://www.hij.ruXumo3a: coobuiecTBo yuuTeneii XuMUM Ha
noprane  «CeTh  TBOpueckux  yuutenei»  http://it-
n.ru/communities.aspx?cat_no=4605 tmpl=com
[[IkoJbHUKAM O XUMHH: CalT XuMuueckoro (akymprera AntlY
3.1 XUMUS U )KU3HB 4 ]
http://WWW chem.asu.ru/abitur DsekTponHas 6GuGIHOTEKA MO
xumun  u  texuuke  http://rushim.ru/books/books.htm
DnekTpoHHas OMOIMOTEKAa y4eOHBIX MaTepHajOB MO XUMHH Ha
noptasie Chemnet
Hroro no pazgeny 4
OBIIEE
KOJIMYECTBO 34
YACOB 10

ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
No KoauuecTBO 4acoB Jara
DJIeKTPOHHbBIE uudpoBbIie o0pa3oBaTejbHbIE
n/ | Tema ypoka Bce Kontposbu | IIpakTuyec H3yYCH
pecypchl
n ro ble padoThl | Kue paGoTbl | HA
BBoanbmit
WHCTPYKTaX 1o
TEXHUKE X ) q
6e30MACHOCTIL. uMudeckas — WHQOpPMAIMOHHAS  CETh: ayka,
Tpeaver obpasoBanme, TexHonormm http://www.chemnet.ru
OpraHMYecKoil lNazera «Xumus» u ca_ﬁT Uit yautens « uay Ha ypok
XHMHH, ed XAMUW http://him.1september.ru Ennnas

1 BO3HUKHOBEHHE, 1 koymekiua L{OP: IlpenMerHas komnekuusi «XuAMHS»
pa3BUTHE u http://chem.rusolymp.ru  Opramwmueckas  xumus:
3HaueHue. Teopus SJICKTPOHHBIM ~ y4E€OHWK IS CpEIHeW  IITKOJIBI
CTPOEHHUSI http://www.chemistry.ssu.samara.ru OCHOBBI
OpraHquCKvm; M XMMHHM:  JNeKTpoHHbIA  yueOuux  http://www
COCAMHCHHNN A. N hemi.nsu.ru OTKPBITHINA KOJUTEIK: XUMHS
bytneposa, eé
OCHOBHBIE
MIOJIOXKEHUS
Bxonnas

2 IMarHOCTAYECKAS 1
pabota
Ananus } http://school-
ﬂ;‘g{)’;;cmqec“o“ collection.edu.ru/collection/chemistry
p ' EctecTBeHHO-Hay4HbIE IKCIIEPUMEHTHI: XUMHUSL.
IIpencraBnenne o .

3 1 Komnexkuuss  Poccuiickoro  00mieo0pazoBaTeIbHOTO
KJ1accu(uKauu http:// . t ed A K: cai
OpraHYeCKIX noprana NUP://eXperiment.edu.ru HXI/IMI/I_ : f:aI/IT
BeIIeCTB. JLIO.  Amux6eposoit  http://www  alhimik.ru
HoMeHK1aTypa Bcepoccuiickas onuMnuaa mKOILHIKOB MO0 XUMHUU



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

(cucremaruyeckas)
u TPUBUAJIbHBIC
Ha3BaHUS
OpraHuvecKuX
BEILIECTB

ANKaHBI: COCTaB H
CTPOCHHE,
TOMOJIOTHYECKHI
pian

http://www.edu.yar.ru/russian/projects/predmets
/chem istry JlucraHunOHHBIE OBPUCTUYECKUE
OJIUMITHA TG o XUMHAU http://www

eidos.ru/olymp/chemistry ~ 3aHumarenbHass ~ XUMHS
http://home.uic.tula.ru/~zanchem 13  omnwita
paboTs! yanrtens xumuu: cait H.}O. CricmanoBoO#M

Metan u 3TaH —
MpoCTeIne
MpEeICTaBUTENU
aJIKaHOB

http://sysmanova.narod.ru Ka6uaer XuMum: CaiT
JILB. Paxmanosoit http://www 104.webstolica.ru

Knaccudukanys XuMA4eCcKnX peakiiui

AJIKEHBI: COCTaB M
CTPOEHHUE, CBOMCTBA

http://classchem.narod.ru KoaTpes — Xumns s
BCEX: y4eOHO-UH(OPMAITMOHHBIN cauT
http://kontren.narod.ru =~ Marepnanst  Kadeapst
buzndeckol W KOUIOMAHOW  xumuu  HOKHOTO
(beneparbHOTO YHUBEPCUTETA

OTHIICH U IIPOITUJICH

http://www.physchem.chimfak.rsu.ru  Meromuxa
o0ydyeHus: xumuu: calt kadeapel xumun HITIY

— npocreiiime http://mctnspu.narod.ru Meroauueckoe
MPEACTaBUTETHN obveaunenue yuuteneir xumuu CeBepo-Boctounoro
AJIKCHOB okpyra ropoma Mockssl http://bolotovdv.narod.ru
HaHoMeTp: HaHOTEXHOJIOTHYECKOE COOOIIECTBO

HNucTpykrax o

TEXHUKE http [Iwww, nanometer.ru  OHIaH-CIIPaBOYHUK
0€30IMacHOCTH. XUMUYECKUX 9JICMEHTOB WebElements
[IpakTuveckas http://webelements.narod.ru [onynspHas

pabota  Ne 1.
«IlonmyueHue

OMONMMOTEKa XUMHUYECKHUX SJICMEHTOB
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ATHUJICHA U HsyquHe
€r0 CBOMCTB»

ATnKagueHsl.
ﬁ}e:iﬁ%;};;ﬁe}l_ " http://n-t.ru/ri/ps Caiir Alhimikov.net: y4e6HBIE 1
9 13, Tonyuenue CIPABOYHBIC MATEPHANIB 110  XUMHH http://www.
CHHTETHYCCKOTO alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumunu
Kay4dyKa M PE3HHBI
AJKMHBI: COCTaB M
0COOEHHOCTHU
CTPOCHHS, http://chemworld.narod.ru  Caiir  «Bupryansras
10 TOMOJIOTHYECKU I xummueckas mkonay http://maratakm.narod.ru Caiir
pan. Auetuien — «Mup xumun» http://chemistry. narod.ru XuMuK.py:
MIPOCTEMNIIHIA .
[IPEICTaBHUTEID CATT O R
AIKHHOB
http://www.Xumuk.ru  Xumnueckas  crpaHHuKa
ApocnaBckoro  llenTpa  TeleKOMMyHUKalui U
e 1o nH(pOpPMaITMOHHBIX CUCTEM B o0pazoBaHUH
11| e http://www.edu.yar.ru/russian/cources/chem
XUMHYECKUH nopTain ChemPort.Ru
peaKiuu
http://www.chemport.ru  Xumuueckuit  cepsep
HimHelp.ru: ydeOHbIe 1 cripaBOYHBIC MaTEPHAIBI
http://Www  himhelp.ru  Xumus:  Matepuans
A - «Bukunemun»  —  CBOOOAHOW  SHIUKIONEIUU
T(}’ny‘*o"; sHeel A http:/ru.wikipedia.org/wiki/Xumus Xumus s
12 TORCHUHOCTE BCEX: WJUTIOCTPHPOBAHHBIC MAaTepHalbl IO OOIICH,
apCHOB OpraHrYeCcKOi u HEOPraHu4IeCKOu XUMHH
http://school-sector.relarn.ru/nsm Xumus u sxusus
— XXI Bek: Hay4HO-NIONYJIAPHBIN KypHaJI
13 I'enetnyeckas http://www.hij.ruXumo3a: coobumecTBo yuuTeneii
CBSI3b xuMur Ha mnoprane «CeThb TBOPYECKUX YUHUTEJCH
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YIJIeBOZOPOJIOB, http://it-n.ru/communities.aspx?cat_no=4605
HpUHaJIEKAIUX K tmpl=com I[lIkoibHHKAM O XUMHH: CAUT XUMHUYECKOTO
pa3InIHbIM dakynbTera Antl'Y
KJ1accam
I[IpupoHbie http://www chem.asu.ru/abitur DIEKTPOHHAsI
HCqu;IH;(HO o OubmmoTeKa 1o XUMUHA u TEXHUKE
B B: ;
e O;{ e http://rushim.ru/books/books.htm  Dnexrponnas
14 HEHI})ITHBIG OuOIHOTEKa y4eOHBIX MATEPHAJIOB I10 XMMUH Ha [IOpTalle
HeTAHBIE  Ta3bl, Chemnet  http://www.chem.msu.su/rus/elibrary
He(Th M TIPOLYKTHI OneMeHTbI _ KH3HH: caut yuurens xumuum M.B.
€€ mepepaboTKu ConosbeBoit
[Ipuponusie
HUCTOYHHUKH
YIICBOZIOPOOB. http://www.school2.kubannet.ru  Duuuknonemus
MPUPOJTHBIA Ta3 | -
15 HOMyTHBIE «IIpupona HaYKN»: Xumust
HeTAHbIC  rasbl, http://elementy.ru/chemistry
HepTh W MPOJYKTHI
e€ mepepaboTKn
KoHTbosLHAS http://www.chemnet.ru lasera «Xumus» u caift st
16 pa60Tpa o paszeny yuurens 1 uny Ha YPOK XUMUN
«YTIIEBOTOPOIBI http://him.1september.ru Egunas xomnexmumst 1JOP:
IIpenMeTHast KOJUTEKIUA « XAMUSDY
Anamus http://school-
KZ?;EEIHEHZI;GHLHH collection.edu.ru/collection/chemistry
17 P - P EcrecTBeHHO-Hay4YHbBIC IKCIICPUMEHTHI: XUMUSL.
e OJTHOATOMHBIC

CIUPTBI: METAHO U
STAHOIL.
Bopoponnas cBs3b

Komnekuuss ~ Poccuiickoro  00mieo0pazoBaTeIbHOTO
noprana http://experiment.edu.ru ATXUMUK: caiit
JLIO. AnukGepoBoii



http://it-n.ru/communities.aspx?cat_no=4605
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/

MHoT0aTOMHBIE http://www alhimik.ru Bcepoccuiickas onummnuana
18 | CmHpTHL wkonbHEKOB mo xumuu  Nttp://chem.rusolymp.ru
STUJICHIIMKOIb U Oprannyeckass XUMHs: DJICKTPOHHBIM Y4EOHUK IS
TJIULEPUH CpEIOHEN LIKOJIbI
@eHOoN:  CTPOEHHE
MOJICKYIIbL, http://www.chemistry.ssu.samara.ru OCHOBBI
¢buznueckue " .
19 XHMUYECKIE XMMHHM:  OIeKTpoHHBIH  yueGmmk  http://www
CBOICTBA, hemi.nsu.ru OTKpbITBIN KOJIEIK: XUMUS
MIPUMCHCHHE
http://www.chemistry.ru JlucTaHmuoHHast
AJTBJICTHIB: ONIMMIHAaAa 10 XUMHUH: TEJIEKOMMYHHKAIIMOHHBIN
20 gopManbaerun U 00pa3zoBaTeIbHBIN MIPOEKT
aleTaNbIEr U], http://www.edu.yar.ru/russian/projects/predmets
Aneron /chemistry JIMCTaHIIMOHHEIE 3BPHCTHUECKHUE
OJINMITHAJIBI IO XUMUH
OnHOOCHOBHEIE http://WWW eidos.ru/olymp/chemistry 3anumarensHas
npeenbHbIe ] .
KApGOHOBEIC xnmus http://home.uic.tula.ru/~zanchem Us onsira
21 — pabotel yumtens xumuu: cait H.FO. CeicmanoBoO#M
MypaBbHHAS - http://sysmanova.narod.ru KaGuser xumun: caifr
yKCycHas JI.B. PaxmanoBoit
HNucTpykTaxk o
TeXHUKE http://www 104.webstolicaru  Knaccuduxanus
0€30I1aCHOCTH. XUMHYECKHUX  PEaKIHi http://classchem.narod.ru
22 [IpakTuueckas KouTpen —  Xumus 18 Bcex:  ydeOHO-
pa60Tva Neo 2. uadopmanmonsslii  caiir  http://kontren.narod.ru
«CnoticTBa Marepuansl  Kadenpbl (GuU3MUECKOW U KOJJIOWIAHOMN
pacTBopa yKCYCHOH xumun FOxHOTO denepanbHOro yHUBepcuTeTa
KHCIIOTBD)
23 CreapuHoBast u http://www.physchem.chimfak.rsu.ru Meroauka
OJICUHOBAs oOyueHus xumuM: calt kadeapel xumum HITIY



http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/

KHCJIOTHI, Kak
npeACTaBUTCIIN
BBICIINX
KapOOHOBBIX
KHCJIOT

http://mctnspu.narod.ru MeTomdeckoe
o0veauHeHue yuutened xumun Ceepo-Boctounoro
OKpyra ropoga MocKBbl

Mouta xak conu

http://bolotovdv.narod.ru Hanomerp:
BBICIIIMX
HAHOTEXHOJOTHYECKOE COOOIIECTBO
24 KapOOHOBBIX http:// t 7
KHCIIOT, HX MOIOLIES p://WwWw.nanometer.ru OHnaitH-CIIpaBOYHHK
neficTEHe xuMHAIecKnx aneMeHToB WebElements
Crnoxuble  d(HUpHI http://Www eidos.ru/olymp/chemistry 3anumarensHas
KaKk MPOM3BOIHBIC xumus http://home.uic.tula.ru/~zanchem W3 omsira
25 KapOOHOBBIX pabotsl yumrens xumuu: caiit H.IO. CeicmanoBoi
kucnor.  mapomms http://sysmanova.narod.ru Kabumer xumum: caiiT
CIIOXKHBIX 3(HPOB JI.B. PaxmanoBoit
http://www  104.webstolica.ru  Knaccudukanus
JKupsl:  rumponns, xummuecknx  peakmmii  http://classchem.narod.ru
26 NPUMEHEHHE, KonTpen — XUMHUA IS BCEX: yaeOHO-
Onomormyeckas nrdopmanmonnsii  caiit  http://kontren.narod.ru
pOJIb KHUPOB Matepuanbl  kadenpsl (GU3HUECKOM H  KOJJIOMIHOMU
xumuH FOkHOTO (hesiepabHOTO YHUBEPCUTETA
VYrieBoapl: COCTaB,
KIIACCH UKL, http://experiment.edu.ru AJIXUMHK: caiir JLIO.
g7 | Dneiimie AmcGeposoii http://www.alhimik.ru
MPEICTAaBUTEIIN POE : : :
rIoK03a, DPyKTO3a, Bcepoccuiickast oMMIIHaia MKOJIbHUKOB M0 XHMHHU
caxapo3sa
Kpaxmar " http://webelements.narod.ru [onynspHas
LEJUTI0N03a KaK )
28 HPHPOTHbIE OuOnmMoTeka  XMMHYeckux  amementos  http://n

TTOJIMMCPBI

t.ru/ri/ps Caiir Alhimikov.net: yaeGHbIE M CHIpaBOYHBIE



http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www.nanometer.ru/
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://experiment.edu.ru/
http://www.alhimik.ru/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://n-t.ru/ri/ps

marepuaisl o xumuu NP ://WWW. alhimikov. net Caiir
Chemworld.Narod.Ru -Mup xumun

KontponbHas
paborta 1o pasueny http://chemworld.narod.ru  Caiir  «Bupryansnas
29 «Kucnopoconepx xumuueckas mkonay http://maratakm.narod.ru Caiir
amue «Mup xumum» http://chemistry. narod.ru XuMuK py:
OpraHuvecKue caliT O XMUAH
COEIMHEHUS
http://www.chemnet.ru I'asera «Xumus» u caift st
YUUTEIS « uay Ha YPOK XUMUN
AHaIH3 . http://him.1september.ru Enunas xomnexmst 1JOP:
KOHTPOJIbHOM ]
30 pAGOTHL AMHHBI: Hpe}IMe:[HaSI KOJUIEKIIHS _«XI/IMI/M» _ http://school-
METHIIAMIH - collection.edu.ru/collection/chemistry
AHVITIH EcrecTBeHHO-Hay4YHBIE 9KCIIEPUMEHTBI: XUMHSL.
Komneknus ~ Poccuiickoro  o0mieo0pa3oBaTeIbHOTO
nopraia
AMMHOKHCIOTEI KaK
amM(oTepHbIE http://www.chemistry.ssu.samara.ru OCHOBBI
31 OpraHHYCCKUC XUMMH: AIEKTPOHHBIN YIEeOHHK
COCIUHCHMS, Ux http://www.hemi.nSU.ru ~ OTkpeITBIi  KOJIEIK:
OMOJIOTHYECKOE XuMus
sgayeHue. [lentuael
http://www.chemistry.ru JlucrannuoHHas
Benku Kak OJIUMIIMAgA 10 XHMHUHU: TEICKOMMYHHUKAIMOHHBIH
32 IPUPOJHBIC 06pa30BaTeJ'IBHBII7[ IIPOCKT
BBICOKOMOJIEKYJISAP http://www.edu.yar.ru/russian/projects/predmets
HBIC COCIMHCHUA / chemistry JlucTaHIIMOHHEIE IBPUCTUYCCKUE
OJUMITHA/IBI [T0 XUMHH
OCHOBHBIC MOHATHS http://www.physchem.chimfak.rsu.ru Meronuxa
33 XIMITH oOyueHus xumuu: calt kadeapel xumum HITIY

BBICOKOMOJICKYJIAP
HBIX CO€AUHEHUI

http://mctnspu.narod.ru Mertoandeckoe



http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/

o0veauHeHue yuutened xumun Ceepo-Boctounoro

okpyra ropoma Mockssr http://bolotovdv.narod.ru
Hanowmerp: HAaHOTEXHOJIOTHYECKOE co00IMIeCTBO

http://WWW.  nanometerru  OmnnaiiH-crpaBoYHHK
xumuyeckux ieMenToB WebElements

OCHOBHBIE METOJIBI
CHHTE3a

http://experiment.edu.ru AJIXUMUK: caiir JLIO.

34 | e, | L AnmGeposoii http:/Awww.alhimik.ru
HHaCTMaCCBI, BCGpOCCI/II/ICKaﬂ oJmMIInaga mKOJbHUKOB II0 XUMHUU
Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO
YACOB I1O 34

I[TPOI'PAMME



http://bolotovdv.narod.ru/
http://www/
http://experiment.edu.ru/
http://www.alhimik.ru/

11 KVIACC

KoaudecTBO 4acoB

Ne K Aara DJIeKTPOHHBIE uu(poBbIe o0pa3oBaTe/LHbIC
n/ | Tema ypoka Bce OHTPOTE IpakTuuec H3yUeH p p p
HbIE pecypchl
n ro Kue padotbl | Hd
padoTbI
BBoanbmit
WHCTPYKTaX 110
TEXHUKE http://www.chemnet.ru I'asera «Xumus» u caift st
0€30MMacHOCTH. YUUTEIIS «A Uiy Ha YpOK XUMHI)
XuMuIeCKun http://him.1september.ru Exunas xomrexmus 1{OP:
%ﬂeMeHT' ATOM. [penmernas kommekums «Xmmus»  http://school-
JIEKTPOHHAS ; . )
P collection.edu.ru/collection/chemistry
KOH(uUryparus
ATOMOB EcTecTBeHHO-HayYHBIE IKCIIEPUMEHTHI: XUMHUSA.
1 n ' . 1 Komnexknus  Poccuiickoro  001meo0pa3oBaTeIbHOTO
€PHOINYECKUN .
3AKOH " noprana http://www.chemistry.ru Jucrannuonnas
TTeproauueckas OIMMIHNAAa TIO0 XHMHH: TEICKOMMYHUKAITMOHHBIN
CHCTEMA XUMUUECKHX 00pa3oBaTeNbHbII _ _ MPOEKT
snementos  JI. W http://www.edu.yar.ru/russian/projects/predmet
Menneneena, ux s/chemistry JlucTaHITMOHHBIC 3BPUCTUYECKUE
CBSI3b C COBPEMEHHOM OJIMMITHA/IBI 10 XUMUH
TEOpUEH  CTPOCHUS
aTOMOB
Bxopgnas
2 IUAarHOCTUYECKAs 1
pabota
Ananus
JUATHOCTUYECKO http://www  104.webstolica.ru  Knaccudpuxauus
3 paboThL. 1 xumuueckux peaknumit  http://classchem.narod.ru
3aKOHOMEPHOCTHU KouTpen — Xummsas  gna  Bcex:  yueOHoO-
M3MCHCHMA  CBOMCTB unpopmanronnsiii  caiit  http://kontren.narod.ru
XUMHYECKUX



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/

9JICMCHTOB n ux

COEIMHEHU I o
rpymnam 5
nepuogaM. 3HaueHUE
MEPUOAUIECKOTO
3aKOHa ¥ CHUCTEMBbI
XUMHUYCCKUX
3JIEMEHTOB JN.
MenneneeBa B

Pa3BUTHUH HAYKU

Martepuansl kadeapbl (U3NYECKOW ©  KOJUIOHTHOM
xumun FOkHOTO (hefiepanibHOTO YHUBEPCUTETA

CrpoeHue BellecTBa.
XuMHudeckass CBS3b,
€€ BHUJIBI; MEXaHU3MBI
00pazoBaHus
KOBAJICHTHON CBS3H.
Bopoponnas cBsizb

http://www.chemistry.ssu.samara.ru OCHOBBI

XMMHH:  OIeKTpOHHBIH  yueGuuk  http://www
hemi.nsu.ru OTKpBITHINA KOJIEIK: XUMUS

http://www.physchem.chimfak.rsu.ru Merouka

BanenTHOCTS.

DJIEKTPOOTPHIIATEND o0ydyeHus: xumuu: cait kadenpsl xumuun HITIY
HOCTb. Crenenb http://mctnspu.narod.ru MeToqudeckoe
OKHCJICHUS. oO0benuHenne yuutened xumuu Ceepo-Boctounoro
Berecrsa okpyra ropoaa Mockssl http://bolotovdv.narod.ru
MOJICKYJIIPHOTO u Hanowmerp: HAHOTEXHOJIOTMYECKOE COOO0IIIECTBO
HEMOJICKYIAPHOTO http://www.nanometer.ru OHaiiH-CcIpaBOYHHK
CTPOCHHA XUMHYecKuX meMenToB WebElements

lonsrue 0 http://www.eidos.ru/olymp/chemistry
AHCTICPCHBIX 3aHuMarenLHas XUMHUSA
crctemax. etniibre http://home.uic.tula.ru/~zanchem ¥3  omsira
i KOJUIOUTHEIE

pacTtBOopbl. MaccoBas
JONisi  BellecTBa B
pacTtBope

pabotel yumrens xumuu: cait H.FKO. CeicmanoBoM

http://sysmanova.narod.ru Kabuber XuMuu: cait
JI.B. PaxmaHoBo#



http://www.chemistry.ssu.samara.ru/
http://www/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www.nanometer.ru/
http://www.eidos.ru/olymp/chemistry
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/

Knaccudpukamus u

HOMEHKJIaTypa
HEOPTaHiHecKux http://experiment.edu.ru AJIXUMHUK: caiir JLIO.
7 | DocAumHen. AnmKGepoBoii http:/ lhimik.r
I'enernyeckas CBA3b HKOCEpOBOH R-/AWWW.aInImIK.ru
HeOpraHMYeCKuX Bcepoccuiickast omuMnuaaa mKOJIbHUKOB 110 XUMUHU
BEILIECTB, Pa3TUYHBIX
KJIACCOB
Knaccuduxanus
XUMHUYECKUX PEAKIIHI
B HEOpPraHW4YeCKOu M
OPraHn4ecKou
XUMHH. 3akoH http://chem.rusolymp.ru  Oprasmueckas xumus:
8 COXpaHEHHUsI  MAacChI DJICKTPOHHBIM ~ y4EOHWK I CPEIHEW  IIIKOJIBI
BEIIECTB; 3aKOH http://www.chemistry.ssu.samara.ru OCHOBBI
COXpaHCHUA u XUMUU: SJICKTPOHHBIA y4eOHUK
MpeBpaIeHus
SHEPTHH npu
XUMHYECKUX
peaKImsIX
CKOpOCTh  peaKiuH. http://www.hemi.nsu.ru  OTkpeiTEIil  KomTemK:
9 OOGpaTumble peakuu. Xumus http://www.chemistry.ru Jducranunonsas
XHUMHUYECKOE OJIUMIIMAZA TI0 XUMHHU: TEJICKOMMYHHUKAIIMOHHBIN
PpaBHOBECHUC 00pa3oBaTeNIbHBII NPOEKT
HNucTpykrax o
TCXHHKC http://www.edu.yar.ru/russian/projects/predmet
0€30MMacHOCTH. -
I w JIucTaHIIMOHHEIE 3BPUCTUYECKUE
paKkTH4YecKas
10 OJTUMITHAIBI o XUMUHU

pabota Ne 1.
«Bnusaue

pa3nUYHBIX (PaKTOPOB
Ha CKOpPOCTH

http://www.eidos.ru/olymp/chemistry
3aHI/IMaTeJ'IBHa$I XUMUA



http://experiment.edu.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry

XUMHYECKON

peaKIum

DNEeKTPOTUTHIECKAs

JICCOLIHAITHSI.

[TonsiTue 0

N (oH) http://home.uic.tula.ru/~zanchem U3  omsita
11 ACTBODA PeaKEI/II/I pabotsl yuutens xumuu: cat H.FO. CeicmanoBoi

EOHHOF%' OGMOHA hitp:/sysmanova.narod.ru. Kaguser xumuu: caiir

Tuaponus JI.B. PaxmaHOBOM

OpPraHHYECKUX "

HEOPraHHUYECKUX

BEIIECTB

OKucauTenbHO- _

BOCCTAHOBHTEIIHHBIC http://www.104.webstolica.ru  Knaccupukarms
1o | peaxunn. IlonsTue 06 xummdecknx  peaxumii  http://classchem.narod.ru

SJIEKTPOJIN3C KonTpen @ — Xummsas g Bcex:  ydeOHoO-

pacIriaBoB u WH()OPMAITMOHHBIN CalT

pacTBOPOB COJIEH

KoHTholbias babora http://kontren.narod.ru  Marepuansr  kadenpsi

o P 1;3 - buszndeckoil W kowtouagHoW xumuu  HOkHOTO
13 «TeOpeTI/I‘IeCI](;)I/Ieﬂ y benepaabHOTO YHHBEPCUTETA

OCHOBEI XUMII http://www.physchem.chimfak.rsu.ru Meroauxa

00ydeHust Xumuu: cauT kadenpel xumun HI'TTY

AHanu3 KOHTPOJIbHOM

pabotel.  MeTtasl,

ﬁ; H:O;(I)::;I;ge B http://mctnspu.narod.ru Meroanueckoe

PHOA obweaunenue yuuteneir xumuu CeBepo-BoctouyHoro

14 CUCTEME XUMHYECKUX

snementoB JI. .
MenaeneeBa u
0COOCHHOCTHU

CTPOEHHUS aTOMOB.

okpyra ropoaa Mocksel http://bolotovdv.narod.ru
HanoMeTp: HAHOTEXHOJIOTMYECKOE COOOIIECTBO



http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www.104.webstolica.ru/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/

O6mue ¢usnyeckue
CBOMCTBA METAJJIOB

CmraBel METAJUIOB.

http://www.nanometer.ru  Onnaiin-cripaBounuk

15 DNEKTPOXUMHUICCKHIMA XUMHYECKUAX JJIECMEHTOB WebElements
pan HaIIPSKEHUH http://webelements.narod.ru [onynspHas
MCTaJLIOB OMOIMOTEKa XUMUYECKUX DJIEMEHTOB
XUMUYECKUe
121;;1271131?11/1)( http://n-t.ru/ri/ps Caiir Alhimikov.net: ydeGHEIE H

16 MeTamos  (HaTpuii CIIPaBOYHBIC MaTepHAITBI 1o XUMHH
B —— http://www.alhimikov. net Caiit
MArHWH, ATOMUHIH) Chemworld.Narod.Ru -Mwup xumuu
Y X COCTMHEHUN
iygng:s;xne v http://chemworld.narod.ru Caiitr  «BupryansHas

(YA - " x xuMudeckas —mkoma»  http://maratakm.narod.ru
COEHHEHHI Caitt «Mwup Xxumum»

XuMuuecKkne http://chemistry.narod.ru XuMuK.py: caiit o xumun

18 CBOCTBa IIMHKA, http://www.Xumuk.ru  Xumuueckas  cTpaHHYKa
Keesa u ux SpocnaBckoro  llenTpa  TelEKOMMYHUKaUMM |
COCIMHCHUH MH(OPMALMOHHBIX CUCTEM B 00pPa30BaHUU
HNucTpykTaxk o
TEXHUKE
%‘”;’;T?;’::c‘f; http://www.edu.yar.ru/russian/cources/chem

19 pa%OTa No 5 XUMHUYECKUI ropTan ChemPort.Ru
"PelrleHIe B ' http://www.chemport.ru  Xummuueckuit  ceppep
KCTIEPHMEHTATBHBIX HimHelp.ru: yueOGHble u cipaBOYHbIE MaTEpPUAIIBI
3ajady = MO TeMe
«Metamis»"

20 Hemeraiel, ux http://www.himhelp.ru Xumus: Martepuarnb
MOJIOKEHHE B «Bukunemum»  —  CBOOOJHONW  DHIMKIONEIUU



http://www.nanometer.ru/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www.alhimikov/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry.narod.ru/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www.himhelp.ru/

[Tepuonueckon
CUCTEME XUMHYECKUX
anemenroB J[. .

http://ru.wikipedia.org/wiki/Xvumusg Xumus s
BCEX: WJUIIOCTPUPOBAHHBIE MaTepHajbl 1O OOIIeH,
OpraHu4ecKon U HEOPraHUYEeCKOU XUMUH

Meneneesa u http://school-sector.relarn.ru/nsm Xumus u xusus
ocobenHocTH — XXI Bek: Hay4HO-TIOMYJ/IAPHBIN KypHAI
CTPOCHHS aTOMOB
dusnyeckue
CBOHCTBA http://www.hij.ruXmmosa: coobmecTso yunteneii
HEMETAILIOB. N
xuMuUM Ha mopTanie «CeTb TBOPUYECKHX YUUTEIICH»
g1 | Amrorpormia http:/it-n.ru/ iti 2cat_no=4605
HeMeTasIoB (1a D._ It-n.ru/communi IES.&SDX.C% no=
NpHMEpe KHCIOPOJA, tmpl=com IlIkoNbHHKAM O XUMHUH: CAUT XUMHIECKOTO
cephi, Gdochopa w dakynpTeta Antl'Y
yriiepojaa)
http://www.chem.asu.ru/abitur DJIeKTpOHHAs
XUMHAYECKHE
CBONCTBA TANOLCHOB oubnuoreka o XUMHAH u TEXHUKE
22 cepbi " . http://rushim.ru/books/books.htm  Dnexrponnas
COENMHEHHIT OnbMMoTeKa y4eOHBIX MaTepuajoB 10 XUMHUM Ha
noptasie Chemnet
http://www.chem.msu.su/rus/elibrary Dnements
XUMHAYECKHE ; = o
CBOliCTRA oTa )KU3HM: calT yuutens xumuu M.B. CosoBbeBoi
23 pocobpa 1 i http://www.school2.kubannet.ru Dummknonenus
o eHHHI;HHﬁ «ITpupona HayKH»: XuMus
http://elementy.ru/chemistry
Xumuueckue http://www.chemnet.ru I'azera «Xumus» u caift aist
24 CBOMCTBa yriepoja, YUUTEIS «A uny Ha YPOK XUMHID)
KpEMHHUS u ux http://him.1september.ru Equnas xomrexuus 1JOP:
COEIMHEHU I HpeI[MeTHa}I KOJIEKIHS «XHUMUSDY
[TpumeHeHue http://school-
o5 BOKHEHIINX collection.edu.ru/collection/chemistry
HCMCTAJUIOB W HX EcrecTBeHHO-Hay4YHBIE OKCIEPUMEHTHI: XAMUS.
COCAMHCHNH Komnexkmst  Poccmiickoro  00mieo0pa3oBaTenbHOTO



http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F
http://school-sector.relarn.ru/nsm
http://it-n.ru/communities.aspx?cat_no=4605
http://www.chem.asu.ru/abitur
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

noprana  http://experiment.edu.ru  AJIXUMUK:
caiit JL.IO. AnukGepoBoit

O0001menue u

CHCTEMATU3ALIHAS

SHAHMM 10— TeMe h'['[p://WWW alhimik.ru Bcepoccuiickas onummnuaga
«HeMmeTtaminly.

26 BBIGHCIICHIS o mkomsHuKOB 1o xmmum hitp://chem.rusolymp.ru
VpaBHEHUAM Oprannyeckass XUMHS: DJIEKTPOHHBIM Y4eOHUK st
XUMHYECKUX PEAKIHii CPCIIHEN TIKOJIBI
U TEPMOXHUMHUYCCKHE
pacdEThI
HNHcTpykTax o
TEXHUKE
0e30nacHoCTH. http://www.chemistry.ssu.samara.ru  OcHossI
TpaxTuieckas XAMWH: 3JIEKTPOHHBIN ¢OHMK

27 pabota No 3. ) . P . yi
«PeleHe http://www.hemi.nSU.ru ~ OTKpBITBIH  KOJUIEK:
SKCTIEPUMEHTABHBIX Xumus
3a1a4 10 TeEME
"HemeTtannbr"»

http://www.chemistry.ru JlvcraniyonHas
KoHnTposbHas padora OJIUMITHAZA 10 XHMHH: TEJICKOMMYHHKAIIHOHHBIN

28 110 TeMaM 00pa3oBaTeIbHBII POCKT
«MeTautb» u http://www.edu.yar.ru/russian/projects/predmet
«Hewmeraiibi» s/chemistry  Jlucranunonssie 3BPHCTHUYECKHE

OJIMMITAABI 10 XUMUAHU
AHau3 KOHTPOJIbHOM _ _
PaboTHL. http://www.eidos.ru/olymp/chemistry
29 Heopranuveckue w 3aHuMarenpHas XUMUS

OpraHu4YeCKuc
KHUCJIOTEI.
HeOpraHI/IquKI/Ie n

http://home.uic.tula.ru/~zanchem ¥13  onsira
pabotsl yuntens xumun: cadt H.FO. CpicMaHOBO#



http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
http://home.uic.tula.ru/~zanchem

OpraHu4eCcKuc

OCHOBAHHS
AmdorepHbIe
HEOpraHW4ecKue u
OPTaHMHCECKHIe http://sysmanova.narod.ru Kabuner xumum: caift
30 | [ocAmHEHIA JB. P i hitp://Aww.104.webstolica.r
I'eneTnueckas CBs3b -B. FaxMaHoBoOH - e -l
HEOPraHHYeCKHX W Knaccudukarus XaMIYecKux peakni
OpraHUvecKuX
BEIIECTB
Pouib XUMUHA B
obecredeHnH http://classchem.narod.ru KoaTpen — Xumus pis
JKOJIOTHYECKOM, BCEX: y4eOHO-NH(OPMALIMOHHBIN cauT
31 OHEPreTUYECKON M http://kontren.narod.ru ~ Marepuanst  kadeapsr
MHUIIEBOM buszmdeckoit W kowtouagHOW xumuu  FOxHOTO
0e30macHOCTH, denepabHOTO YHHBEPCHTETA
Pa3BUTUU MEUIIHBI
Hpencrapnenus 00 http://www.physchem.chimfak.rsu.ru Meromuxa
00mux Hay4YHBIX .
oOydyeHus: xumuu: cait kadeapsl xumuun HITIY
72 B — http://mctnspu.narod.ru M
MIPOMBIIIIJIEHHOTO : : = CTOIIECKOC
MOy deHHs obveaunenue yuuteneir xumuu CeBepo-Bocrtouynoro
BAYKHEHIIINX BEIIECTB oxpyra roposia Mockssl
http://bolotovdv.narod.ru Hanomerp:
UYenoBek B Mupe http://
33 BEIIECTB - HaHOTeXHOHOFI/I‘IeCKOCV COOOILIECTBO nup/// WWW.
MATePHATOB nanometer.ru  OHJIAWH-COPABOYHUK  XUMHUYECKHX
anemeHToB WebElements
http://webelements.narod.ru HonynsapHas
XuMus . 370posbe 6I/I6J‘II/{OTeKa ) XI/IMT/I‘I.GCKI/IX snementos  http://n-
34 t.ru/ri/ps Caiir Alhimikov.net: yueGHbIe 1 CipaBOYHbIE

YCJI0BCKa

martepuansl no xumuu http://www. alhimikov. net
Caiit Chemworld.Narod.Ru -Mup xumun



http://sysmanova.narod.ru/
http://www.104.webstolica.ru/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://n-t.ru/ri/ps
http://www/

OBIIEE KOJIMYECTBO
YACOB 110
[TPOTPAMME

34




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

Xumus, 10 xmace/ T'abpuensun O.C., Octpoymo W.I'., CnagkoB C.A.,
AKIIMOHEPHOE 00LIECTBO «3narenscTBo «IIpocsemenue»
 Xumus, 11 wmace/ Tabpuensn O.C., OctpoymoB W.I'., Cnamgxo C.A.,
AKIMOHEpHOE 00111eCTBO «3narenscTBO «IIpocsewmenue»
Xumusi. Pernonanpasie onmumnuaznsl. 8-11 kmacesl / aBT.-coct. O. C. 'abpuernsiy,
A. H. [Tpounenos.
IkoapHBIHM CIOBaph XUMHYECKUX NOHATHH U TepMuHOB / ['. Y. lTpemmiep. — M..:
Apoda

XuMus: mocodue AJig NIKOJIBHUKOB CTapIINX KJIACCOB M MOCTYMAIOUIUX B BY3bI /

O. C. T'abpuensn, U. I'. OctpoymoB

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

labpuenssa O.C., OctpoymoB W.I'. OOGmias xumusi B TecTaX, 3ajayax,
ynpaxkHeHusx. 8-11 kmacc: Yueb. mocobue s 00meoopa3oBar. YIpeKICHHH. -
M.: Apoda
Junakrraeckuii MmaTepuan mo xumun 1t 10-11kmacco: [locobue st yaurTers.

— 3-¢ m31.- M.: [IpocBemenue

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HUHTEPHET



Xumuyeckass wuHbopManuoHHas ceTh: Hayka, o00pa3oBaHue, TEXHOJIOTUU
http://www.chemnet.ru I'azeta «Xumusa» u callT nus yuutens «S uny Ha ypok
XUMU

http://him.1september.ru  Egunas xomneknus IIOP: TlpenMetrnass koJuiekuus
«XHUMUA»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIC
skcriepuMenThl:  xumus. Kosmeknuss  Poccuiickoro  o0uieo0pa3oBaTeiabHOrO
noprana

http://experiment.edu.ru AJIXUMUK: caiT JLIO. AnukOepoBoit
http://www alhimik.ru Bcepoccuiickass onuMnuana MIKOJbHUKOB T0 XHUMHUHU
http://chem.rusolymp.ru  Opranuyeckas XuUMHS: DSJICKTPOHHBIA YUYEOHHMK JIJist
CpelHen IIIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: ODJICKTPOHHBIN yUYEOHHK

http://www hemi.nsu.ru OTKpBITHII KOJUIEIK: Xumus
http://www.chemistry.ru JlucranmoHHas OJIMMITHAA 1o XAMUHA:
TEJIEKOMMYHHKAILTUOHHBIN o0Opa3oBaTeNnbHbIN IIPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucTaHIIMOHHBIC
ABPUCTUYECKHUE OJTUMITHAATBI 1o XUMHH
http://www eidos.ru/olymp/chemistry 3aHnMaTeNbHAS XHMHSI

http://home.uic.tula.ru/~zanchem M3 ombita pabotel yuntens xumun: caint H.1O.
CobicMaHOBOM

http://sysmanova.narod.ru  Kabuner xumuu: caitr JL.B. PaxmanoBoi



http://www  104.webstolica.ru  Knaccupukauumsa  XUMHYECKMX  peakUui
http://classchem.narod.ru  KouTpen — Xumus 181 Bcex:  ydyeOHO-
MH(OPMAIMOHHBIN caiT
http://kontren.narod.ru Matepuansl kadeapsl GU3NUECKON U KOJJTOUTHON XUMUU
FOxHoro denepanpHOTO YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru MeTtonuka oOydenust XuMum: caut kadeapsl
XUMUH HI'TIY
http://mctnspu.narod.ru Metonuueckoe o0benuHeHue yunurtenen xumuu Ceepo-
BocTouHoro OKpyTa ropojia MOCKBBI
http://bolotovdv.narod.ru = HaHomeTp: HAHOTEXHOJOTHYECKOE  COOOIIECTBO
http://www. nanometer.ru OHIalH-CIPAaBOYHUK XHUMHUYECKAX OIJICMECHTOB
WebElements

http://webelements.narod.ru IlomymsipHass OuONIHOTEKAa XUMHYECKUX 3JIEMEHTOB
http://n-t.ru/ri/ps Caiir Alhimikov.net: y4eOHBIC W CIpPaBOYHBIC MaTEPUANBI 110
XUMUH

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mwup xumun
http://chemworld.narod.ru  Caiit =~ «BuptyanpHas  Xumudeckas  IIKOJIa»
http://maratakm.narod.ru Cailt «Mwup XUMUN
http://chemistry. narod.ru XuMuK.py: caiT 0 XUMUHU
http://www.xumuk.ru  Xwumudeckass  ctpanmuka SpocmaBckoro  llentpa
TEICKOMMYHHKAIMA ¥ WHGOPMAIMOHHBIX  CHCTEeM B  00pa3oBaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuit nopran ChemPort.Ru



http://www.chemport.ru  Xumuueckuidi cepsep HimHelp.ru: yueOHbie u

CIIPaBOYHBIC MaTepHUaTbl
http://www himhelp.ru Xumusa: Marepuansl «Bukuneaun» — cBOOOTHOM
SHITUKJIONICTUN

http://ru.wikipedia.org/wiki/Xumust Xumus s BceX: WUIIOCTPUPOBAHHBIE
MaTepHualibl Mo 00IIel, opraHuyeckord U HeopraHudeckoil xumuu http://school-
sector.relarn.ru/nsm Xumust u xu3ap — XXI Bek: HAYYHO-TIOMYJISIPHBIA KYypHA
http://www.hij.ruXumo3a: cooOmiecTBo yuurteneid xumuu Ha mopraie «CeThb
TBOPYECKUX yauTeIen»
http://it-n.ru/communities.aspx?cat no=4605 tmpl=com IlIkosbHHKAM O XUMHH:
cauT XUMHUYECKOT O dakynpTeTa Antl'yY
http://www chem.asu.ru/abitur DiekTpoHHas OHOIHOTEKA MO0 XMMHH M TEXHUKE
http://rushim.ru/books/books.htm  DnekTponnas  OuOnmoTreka  y4eOHBIX
MaTepHaIOB 1o XUMUHU Ha nopraie Chemnet
http://www.chem.msu.su/rus/elibrary DneMeHTBHI XKU3HH: CAUT Y4YHUTEN XUMHUHU
M.B. ConoBbeBoii
http://www.school2.kubannet.ru Ounuknoneauss «llpupona nHaykm»: Xumus

http://elementy.ru/chemistry
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