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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npeacraBiaeHHbix B DegepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHu3auusx Poccuiickoit
Qenepany, peaqu3yIOLIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOoNIOkeHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuu Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHKS U Pa3BUTHS O00YUYaIOIIMXCS CPEeICTBAMHU
yuebHoro npeamera «Xumusa» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, pPe3yJbTaTOB OOy4eHUS W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBITTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpazoBaTeIbHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealu3aldyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0 M TPHUPOAHOW cpene. Peammsyercs XuMHYeckoe 0Opa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CpeHEr0 OO0IIero oOpa3oBaHMs CpPEICTBAMH y4eOHOTO
npeaMera «XuUMUA», COIAEPKAHHE M IOCTPOEHUE KOTOPOIO ONpPENETIEHBl B
nporpaMMe MO XUMHUU C y4€TOM CHenu(PuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUU TPUPOABI U B MaTEpUANbHON XW3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0mMX 1enell M MPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeiHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOW KYIBTYPHI.
OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3J]aHHE IEJIOCTHOIO MPEACTABICHUS 00 OKpPY)KaloIeM MHpE KaKk O €JUHCTBE
OpUPOJBl M YEJIOBEKa, KOTopoe (OpMUPYETCSs B XMMHUHU Ha OCHOBE MOHUMAHMS
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIeHUe
MI00anbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — ChIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBHM ¢ OOMMMH LEIAMU WU NPUHIUIAMH CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM Ui  BBIPAaOOTKM  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeiMeTa  «XUMHUs»  SBIAIOTCS 0a30BbIE  KYpChl —
«Oprannueckass xumusi» U «OOImas W HeoOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHCHTOM COJICpKaHUSI KOTOPBIX SIBJITIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 0OOIIeH XUMHUH) U
opraHuyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3usl
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro MaTrepuala U 0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpeNeIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHX U BJIEKTPOHHBIX
npencTaBieHnit o0 cTpoeHuu BemiecTB. CBeneHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OMOIOTMYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHudeckod XUMHH I[OJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O 00IEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI 0 XUMHYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEAKIUU.

[log HOBBIM yrioM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsi M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUUYECKUA MaTepual U (DAKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTU, B Kypce «OO0mas u HeopraHuyeckas
XAMHUS» OOYYarOMIMMCSl TPEAOCTABISETCS BO3MOXXHOCTH OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOILETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIUMI,



riyoxe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 OOBACHSAIOMIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHHUH, a TAKXKE O XMMUYECKUX PEAKLUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus pAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEPKAHUSA, HUMEIOIIMMH KYJIbTYPOJOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PAacKpbIBAlOT €€ pOjb B IO3HABATEILHOM WU IPAKTUYECKOU
JeSTEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKHM OCMBICIMBATH MHPOPMALMIO U
OPUMEHATh €€ JUIsl TIONOJHEHHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpOBHS  W3y4YEHHUsS]  OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TOHUMAHMS
¢unocopckux uiel, TakMX Kak: MaTepUabHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBJICHUH IYyTEM OSKCHEPUMEHTA H
pelIeHus] TMPOTUBOPEYMM MEXAy HOBBIMH (aKTaMU U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTUYECKUX MpodieM, a
TakKe MpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTHS U COLMAIHA3ALUU
oOydJaromuxcs NPUHSTHIE MPOTPAMMON IO XUMHUU TMOJIXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (popmupoBaHue
YHUBEPCAJIBbHBIX Y4YEOHBIX JEUCTBUM, HMEIONMX 0a30BO€ 3HAUCHUE JUIs
pPa3sIUYHBIX BHJIOB JICSITEIIBHOCTH: peEHIeHUs MpoOiieM, TIOUCKa, aHaiu3a u
00paboTku nHpOpMAIK, HEOOXOIUMBIX /I MPUOOPETEHHUS OIbITa TPAKTUIECKOM
U KCCIIEIOBATENILCKON NEATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOILIEro
o0pa3oBaHMs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3zoBaHusl, MPU ONpeAeICHUN
COJIepKATEeIbHOM XapaKTEPUCTUKHU LEJed HU3y4YeHHs MpeaMeTa HalpaBJICHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAMIMOHHO MpHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YeJIOBEKAa M KaK OAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K OMNPEAECICHUIO LEJIEW W3y4YEHUS
MIPEIMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHX SIBJICHUMH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/IEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkarelibHas XapaKTEpUCTHKA LIeJeH U 3a/1ay U3y4yeHUs
npeaMeTa B IporpaMMme 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XUMUM B OoJblIed  cTermeHu OTHA€Tcs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEpXKaHus OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00I11€00pa30BaTebHON OpraHu3alliy, BIAJCIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M MPUMEHEHHUS UX B PEAIBHOU KU3HU
JUISl pEIICHUS TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npW U3yYeHUH HpeaMeTa «XHUMHS» JTOMUHHPYIOLIEe
3HauYEHUE MPUOOPETAIOT TaKKE LS U 3aa4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
peuIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHHEM;

dbopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOLMX YHUBEPCAIbHOE 3HAYEHUE [JIsi pPa3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoO0seM, MOUCKa, aHanu3a u 00paboTku WH(OpMAaIUH,
HEOOXOMUMBIX IS TPHOOPETCHHsI ONbITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BAXXHOE MECTO B T[IO3HAHWHU XHMHUHU, a TakXKe [JIs OLEHKH C TO3UILMI
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUAHUSA BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00yUYaOIIUXCs: CIIOCOOHOCTH CaAMOCTOSITENILHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU NOTPEOHOCTSIMU, UCIIOIb30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJIsl MOMCKA U aHajau3a y4eOHOU U
HAY4YHO-TIONYJISIPHOM MH(OPMAIMK XUMUYECKOTO COJEPIKaHNUS;

(opMHpOBaHUE U pa3BUTHE Y OOYHAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII0IaTETbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcs yOeKIEHHOCTM B  TyMaHHCTHYECKOU
HANpPaBJICHHOCTH XHUMHH, €€ BaXKHOMW pOJIM B PELICHUU TIOOATBHBIX HpoOsieM
PalMOHAIBHOTO MPUPOIOTNOJIb30BaAHUS, MOMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOIro
OTHOWICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B ydeOHOM mnaHe cpenHero oOmIero oOpa3oBaHUs MPeAMET «XUMUS»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obiacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETHI.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero ofmero odpazoBaHusi, coctapiseT 68 yacos: B 10 kmacce — 34 4aca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOECHUS OpPraHHYECKUX
coenunenuit A. M. bytieposa, e€ ocHOBHbIE MOn0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUYecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BELIECTB M HMX NPEBpALICHUN:
O3HAaKOMJICHME C O00pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUI0 OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuu (TU1aBlieHHUEe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHI paAn. MeraH u 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUusT W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTWIEH U MPOIUJIEH —
POCTEHIIINE TPEACTABUTENN aJKEHOB: (PU3WYECKUEe W XMMHUYECKHE CBOWCTBA
(peakuuuM TUJIPUPOBAHHUS, TaAJOT€HUPOBAHMS, THUApPATALUU, OKHCICHUS H
NOJIMMEPU3ALIAN ), TOJIYYEHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IlonydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTAaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUApaTaIUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TaJlOrT€HUPOBAHUS M HUTPOBAHMS), MOJyYEHHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoenue, Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumereHnue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIEKAIIUMU K
Pa3JINYHBIM KJIaccaMm.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeiii ra3 M IOIYTHBIE
HedTanble ra3pl. HedTh um €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKuil), mnuponau3. I[IpoaykTel
nepepaboTku He(TH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HAaKOMJIEHHME C 00pa3lamMu IJJaCTMAcC, KAay4yKOB U PE3UHBI, KOJUICKIIUH
«Hedtp» u  «Yromp», MOAENIUpPOBAHUE  MOJIEKY]  YIJIEBOJOPOJOB H
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYeHHE ITUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTA PEAKIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIIUH).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHOJN U H3TAHOJN: CTPOEHHUE,
¢usnyeckue M XUMHYECKHE CBOMCTBa (peakuuu C AaKTUBHBIMH MeTalljlaMH,
raJIOT€HOBOJIOPO/IAMM, TOPEHHUE), NpPHUMEHEHHE. BOJOpOIHBIE CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIAa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaToMHbIE  CHOUPTHI. OTWICHIVIMKOIb W  TIMLEPUH: CTPOCHHE,
¢usnyeckue M XMMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIETOYHBIMU
METaJJIaM{, KauyeCTBEHHAs pEeaklMs Ha MHOTOATOMHBIE CHMUPTHI). [lelicTBHe Ha
opraHusM yenoseka. IIpuMmenenue rmunepuHa U 3TUIICHTIIUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denHoa.

Anpperuapl M kemowuwvi. DOpMaNBAECTHI, aLETAIBACTHI: CTPOCHHUE,
¢usnyeckne M XMMHYECKHE CBOWCTBA (pEaKLUMU OKUCICHHS U BOCCTaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), I0Ty4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpO€HHE, (U3NYECKHE U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0miue IS Kiacca KUCIOT, Peakius 3TepuuKaiim), NoJydyeHue U MpUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX
KHACI0T. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOILEE JEHCTBHE.

Cnoxubple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buomornueckas
POJIb JKUPOB.




VYrneBogel: cocraB, Kiaccu@UKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — nmpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), okucinenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIIOKO3bl), HaXO0XJACHHE B MPUPOJIE, NMPUMEHEHHE,
o6uonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJuToN03bl.  PU3MYECKHMe W XUMHUYECKHEe CBOMCTBAa Kpaxmana (THApOJIN3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HAOJII0JIEHUEe W OINHUCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKLUUU OAHOATOMHBIX CIHMPTOB (OKUCIEHHE ATaHOJa
okcugmom Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCTIOTBHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WM MPOIYKTAa PEAKIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUN ).

A3oTcoaepxkaniue OpraHnueckue COeIMHEHMS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenuHenus. duznueckue
U XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIHLMHA). buonornuyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IeHATYpallls, KAUeCTBEHHbIC PEaKIIMU Ha OeKH.

OKCIEpUMEHTAIIbHBIE METOAbl W3YUYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
HaOJI0/ICHNE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUH, LIBETHBIE PEaKIUN OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTEIEHb NOJIMMEPU3ALMNH, CPEAHAS MOJICKYJIApHAs
macca. OCHOBHBIE METOJABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COECIWHEHUN —
NOJIMMEPU3ALINS ¥ TIOJIMKOHACHCALINS.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaMETHBIX CBA3€U NPU U3YyUYCHUU OPTaHUYECKON XMMUU B
10 xyacce OCYHIECTBISETCS 4YE€pe3 HCIOJb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUA, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HSHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (U3UUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypeBl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThbl, MaTepUAIIbI U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J104YKa. DHEPreTUYSCKUE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeliesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIusi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XHMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX WU CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HavueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KkOBaJIEeHTHAasl HEMOJIApHAsl W MOJIsIpHAas, MOHHAs, MeTayuinueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBsS3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BogopoaHass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKOU PELIETKHU.

[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenknatypa
HEOPraHWYECKMX BEHIECTB. [ eHeThueckas CBSI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumunueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX  peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUU TPU XUMUUECKUX PEAKIIHUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponautnyeckas auccornyanus. CHIIbHBIC U cla0bie IekTpodauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
neMoHcTpanusa Taonui «llepuoandeckas cucrema xumMudeckux siementoB J[. U.
MenneneeBay, U3ydeHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OTHMCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHHE MePOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIHud HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUUYECKOU paboThl «BiusHue pa3audHbIX (akTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIAN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PaACUEThl, Pacu€Thl C HCMOJb30BAHUEM TIOHSATUS «MaCCOBas
JIOJISl BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOCHHS aTOMOB.
du3nuYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCIopoa, cepol, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJIJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docthopa, yrimeponga W KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCIMHEHHU.



Meramisl. Ilonoxxenue meramnosB B [lepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMoB MetauioB. OOmue ¢uzndeckue cpoiicTBa MetaiioB. CIiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSYKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpWM, KaJIWi, KaJIbIIH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEb) U UX COSTUHECHU.

OO6mue crocoObl Moay4yeHUus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TE€XHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIlCHUIL:
U3y4YeHUEe KOJUJIEKIUU «MeTamuibl U CIUIaBbl», 00Opa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe W OIMCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA ATIOMHUHHS C PAacTBOpPAMU
KHUCIIOT U TIeJIoYel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAJIIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WU 00BbEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH SKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUICHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIsl JIEKTPOHUKM, HAaHOMATEpHUaJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yI0OpeHUS.

XuMHUsST U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOTO UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpraHn4yeckon xumuu B 11 Kiacce ocyIecTBisieTcsl Yepe3 UCIOJIb30BAHUE KAK
oOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCuPUKalKs, MEePUOJAUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTHBHOCTh, MOJIEKYJIa, SJHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECKUE BEITWYUHBI M €JMHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHOMOTUsA: XUMHUYECKAs] MPOMBIITUICHHOCTh, METALTYPrHsi, MPOU3BOACTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
POMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MTPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUajIoOB,
AJICKTPOHHAS MMPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM cpeaHero oOmiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeaIMEeTHbIM M NpeaMeTHbIM). HayuHo-MeToguyecko OCHOBOM  Jjist
pa3pabOTKH IUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YNbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIONIUMHUCS POCCUMUCKONW Tpa)KJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTUBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NESTEHbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH LIETOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPaXITAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHUPOBAHHOCTh OITBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4Jaromuxcs Mo peaju3aiuy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPABOMOPAJIKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEITEIILHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCINEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHAMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBWJI OE€30I1MacHOro OOpalleHHus C BEIIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (ymoOTpeOneHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM H  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOMU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHAWBUIYAIbHOW TpaeKTOpUU
oOpazoBanus, Oyaymied mnpodeccun M peaau3anuid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUHU, UHTEPECOB U
notpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIUATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
MPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYECKUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHOU
PAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HUJEOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHEeNM(UKA XUMUU KaK HayKd, OCO3HaHUA €€ pold B
(GbopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NPEJICTABIICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pelieHuU TMpoOJeM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJIE  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH W BAXKHOW pOJIU B
CO371aHUM HOBOHW 0a3bl MaTepUATBHOW KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA — CHIPbEBOW, SHEPr€TUUECKOM, MUIIEBON H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, 00E€CIICYEHUU YCIOBUMN
YCIIEIHOTO TPyJla © OSKOJOTUYECKH KOMQPOPTHOM JKHU3HH KaXKIOTO UJIECHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS IJI aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAIOUIEro Mupa u
MIPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMUMHYECKUE 3HAHUS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHaTbHOM

NEATEIIbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO 06HICFO 06pa3013aHH51 BKJ/JIFOYAIOT:

3HAYNUMBIC I (bOpMPIpOBaHI/IH MHUPOBO33pPCHUA O6yan-OHII/IXCSI
MCKIUCTUIIIIMHAPHBIC (MG}KHpe)IMCTHBIC) 06III€HayT{HBI€ IMMOHATHUSA, OTPAXKAIOIINC
OCJIO0OCTHOCTD HaquOﬁ KapTHHBI MHpaA H CHGHI/I(bI/IKy MCTOAOB IIO3HAHW:I,
HCIIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCremMa, HaquBIﬁ (1)aKT, IMPpUHOMII, TUIIOTC34, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, HEI6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U zlpyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETyJISTUBHBIC), o0OecrieunBaIoIINe dbopmupoBaHue (b yHKIIMOHATBHO M
I'PaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YyJarOIINXCs;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHUBEPCAJIbHBIC YUCOHBIC
JIEVUCTBUS B IIO3HABATEIILHOW M COLIMAJIBHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHKATHUBHBIMH W  PETYISATHUBHBIMHU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C NOCTABJICHHBIMHU ESAMU;

HCIOJIb30BAaTh MPHU OCBOCHWM 3HAHWM MPUEMBI JTOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapAKTEPHbIC MPHU3HAKU TOHSATHUM W yCTAHABJIMBATh MX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJISI OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTpUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIETH, TPEOOPa30BLIBATH MOJICJIbHBIC MPEICTABIICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3YyYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAY4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKHUX
pEaKLnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAaHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIONATH 32 XOJAOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro  pe3ylbTaT, (OpPMYIUPOBATH
0000111eHNsT ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHUYECKOM MCCAEAOBATEIBCKOM M MPOSKTHOM
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
NOMCKY METOJIOB pEIICHHUS] MPAKTHYECKUX 3aJad, HPUMEHEHUIO Pa3InYHbIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHBIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UpOBaTh WH(OPMAIUIO PA3IWYHBIX BHIOB U (OpM
peACTaBICHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIE METOABI MIPH TOUCKE U
orObope wuHpoOpManuU, HEOOXOAUMON IS BBIMIOJTHEHUS y4EeOHBIX 3ajad
OIPEIIECIIEHHOIO TUIIA;

MpUOOPETaTh OMBIT KCIOAL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMYy  MPEICTABICHUS
uHpopMaluu (CXeMbl, rpaduKu, TUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyecTBE CpeACTBAa Mpu pabore ¢
XUMHYECKOW WH(POpMAIMCH: TMPUMEHITh MEXKIpPEIMETHbIC ((PU3NYECKHEe W
MaTEeMaTUYECCKUE) 3HAKH ¥ CUMBOJIBI, POpMYJTbI, a00OpeBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYIHpPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHON JESATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMM TIPH BBIITOJIHCHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pealn3aluu y4eOHOTO MPOoeKTa U (GOPMYIUPOBATH BHIBOJIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIIENOBAHUM MyTEM COTJACOBaHUS TMO3UIMI B
X071 00CYXJI€HHUSI © 0OOMEHA MHEHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IMO3HABATEIIbHYIO
NEeSTENbHOCTh, Ompenessis €€ Iead W 3aJadd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alfOPUTM JEHUCTBUH TNpH
BBITIOJTHEHUW Y4YeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN CMOCO0 HMX pelmeHus ¢ Y4ETOM TMOJYYEHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIn3a
U CAMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)XaroT:

chOopMHUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a71au
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaOIINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJIEKTpOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyina (pa3BEpHYTass U COKpaIl€HHAs), MOJb, MOJISIpHAS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANbHASA TpYIINa,
paauKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPO/ W a30TCOJEp)KAllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUCCKHE 3HAHMS,
JeXaliue B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTOIOTMYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, TMOJYYCHUU U
0€30MacCHOM HCTOJB30BAaHUN BAXKHEWIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUUECKOU IeSITEILHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUW BBISBISTh XapaKTepHbIE MPU3HAKU TOHATHH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TIPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpali€HHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTABIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I HILTIOCTPAIMH UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJIC)KHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO0 HMX COCTaBy M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACCy/TpymIe COeANHEHUH (YriIeBOAOPOIbI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cuctematndeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
HA3BaHUSA OTJEJbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOIMMUJIICH, AlleTHJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopMalbIerua, aneTaibJerTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, IeJIT0a03a, TIUIUH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChl BELIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue U XMMHYECKHE CBOWCTBA TUIHMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPraHWYEeCKHX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeruja, MypaBbUHAs M YKCYCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, [eJIJTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIHUil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboOTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA
peakIuu 10 W3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH );

c(OpMHPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJI0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITHUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOl W Ja00OpaTOpHBIM OOOpYy/IOBaHMEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSIMU IO BBHITOJHEHHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHWH ITUIAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHMYEeCKUX
BEIIIECTB, JICHATypamus OENKOB MPH HArpeBaHWU, IIBETHBIC PEaKlIUU OEIKOB) B
COOTBETCTBHHM C TpaBWIaMW TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAaHHEM, TMPEACTABISATh PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpaBHEHHN COOTBETCTBYIOIIUX
peaknuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpOpMaLMIO, TMOJYy4aeMyK U3 Pa3HbIX HCTOYHUKOB (CpPEeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMbica nokazarens IIJIK, moscHaTh Ha mpuMepax crnocoObI
YMEHBIICHUs] M MNPEJOTBPALLEHUS KX BPEIHOrO BO3JACHCTBUS Ha OpraHu3M
YEJI0BEKA;

JUIsE 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUH;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nms 3anucu XUMHUYECKHX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3yabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMH MBIIUICHHS UM KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUHYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsl, MOHHAsI, METAJUIMYECKasi, BOJOPOIHAs ), KpUCTALIMYECKAs peléTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMh, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJICKTPOIUTHYECKON Aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI S3BIK XUMHH,
MHPOBO33PCHUYECKHUE 3HAHUS, JICKAIIHNE B OCHOBE IMOHUMAHWS NPUYUMHHOCTH W
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECCKON JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKT€pPHbIE MNPU3HAKU TOHATHIMA,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIIHUE MOHATHS IPU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YPaBHEHUHW XHMMHUUYECKHX  pEaKIHi,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHbIl ras, YrJIEeKHCIbI Ta3, aMMHUaK, raméHas
U3BECTb, HETAIIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METAJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PEIETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUITMUECKasi), XapakTep CpeAbl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHMM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeeiIEHHOMY Kiaccy/rpymre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCTIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnaeneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
XxuMu4yeckux djaemeHtoB JI. M. MenneneeBa, MCIOIB3YS MOHATHSA «S-, P-, O-
AJIEKTPOHHBIE opouTaNN, «QHEPTEeTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmnam llepuoandyeckon cucteMbl XUMMHYECKUX 351eMeHTOB /. M.
Menpeneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXIAY HEOPTAHWYECKUMHU
BEILIECTBAMU C IMOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupylolIUX BELIECTB, TEIJIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHCIEHHUS 3JIEMEHTOB, 00paTUMOCTU
peaKkInuy, y4acTHIO KaTaIn3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS pEeaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh YMEHUH TMPOBOIUTH PEAKIMH, TOATBEPIKIAOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIlO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYECCKUX
BEIIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBHTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OayiaHca
3TUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYIESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aeicTBus (nmpuniun Jle-IlaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHUSI CEPHOM KHCIIOTBHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OONMMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», 0OBEMHBIX OTHOIICHUH Ia30B
IpY XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCe MU O0BEMY OJIHOTO M3 yYAaCTBYIOIIMX B PEaKIMU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEIIECTB, MPEBPAIECHUS U COXPAaHEHUS IHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKkKe MpaBuiia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3oKEeHUE MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalnd3aTopa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHANKATOPA, BIMSHHUE PA3NTHUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIn,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIC peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE HKCICPUMEHTATBHBIX 3a/1ad IO
temaM «Metamiel» u «HemeTtamne») B COOTBETCTBUU C TPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMU M JTa0OPATOPHBIM O00OPYIOBAHHEM,
NPEJICTABIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEepHuMeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIONIUX PEAKIMA U (POPMYyIHpPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYYaeMYyI U3 pPa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JCHCTBHS Ha )KMBBbIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHaATh Ha mnpumepax crnocoObl yMEHBIICHUS H
PEeAOTBPAILCHHS UX BPEIHOTO BO3/ICHCTBHUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOKHOCTSIMH 3]IOPOBBSI: YMEHUE
NPUMEHATh 3HaHHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

Ne i/ KonTtpoJbHbie
NPOorpamMmbl Bceero IIpakTHyeckne padboThI
padoTsl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHeHuit A. M. bytneposa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABl — aTKAHbBI 2
59 HenpenenbHble yrieBo10poabl: 6 1
' QJIKeHBI, AJIKa/IMEHBI, AJTKIHBI
2.3 ApomMaTHYEeCKHe YrieBOI0POIbI 2
94 [IpupoaHble HCTOYHUKU 3 1
' yIJIEBOJIOPOIOB U UX MepepaboTka
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. PeHon 3
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTIARE: D 7 1 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCIUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KoanyecTBo yacoB

Ne i/ HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI B KoHnTpoJbHbIe IpakTHyeckue
cero
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanyeckuii 3akoH u
11 [Iepnoanueckas cuctema XUMUYECKUX 3J1€MEHTOB /1. 3
N. MenneneeBa
1.2 Crtpoenue BemniectBa. MHOTOOOpa3ue BEMIECTB 4
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemerans 9
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS U )KU3HD 4
Utoro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoiuyecTBo yacos
Jara
Ne n/m Tema ypoka KonrpoJabhbie IIpakTuyeckue
Bcero U3y4YeHus
padoTsbI padoThI
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAUCHHE
9 Teopust cTpoeHUst OpraHU4YecKuX coeauHeHnd A. M. 1
bytnepoBa, €€ OCHOBHBIE TIOJIOKEHUS
[IpencraBnenue o KIacCUPUKAIMA OPTAHUIECKUX
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1
TpPUBHUAJIbHbIE HA3BAaHUS OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN Ps 1
5 Mertan u 3TaH — NpOCTEUIINe MPEACTABUTEIH 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 DTUJIEH U MPOIUIIEH — MPOCTEHIIINE MTPEeICTaBUTENN 1
AJIKCHOB
8 [Ipaktuueckas padora Ne 1. «Ilomyuenue stunena u 1 1
W3Y4EHHUE ero CBONCTBY
9 Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHH,
10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — IMPOCTEUIINi 1
MIPEICTaBUTENb aJTIKHHOB
11 Boruncnenus no ypaBHEHUIO XUMHUYECKON peaKkLun 1




12

Apenbl: 6eH30.1 U TOJIyoJl. TOKCHYHOCTh apEHOB

['enernueckas cBsA3b YIri€BOAOPOIOB,

13 MIPUHAIEKALIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB: IPUPOHBIN

14 ra3 ¥ MOIyTHbIE HEPTSIHBIC ra3bl, HEPTH U MPOTYKTHI
e€ mepepaboTKu
[IpupoHBIE HICTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN

15 ra3 u MoInyTHble HEPTIHbIE Ta3bl, HEPTb U MPOTYKThI
e€ mepepaboTKu

16 KonTtponpHas padoTa no pasneny «YTieBoI0pOIbhy

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI U
aTaHoj. BomopoaHas cBs3b

18 MHOroaroMHbI€ CIUPTHIL: ATHUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOSHHUE MOJIEKYIIbI, PU3NYECKUE U
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbneruapl: GopMaIbAeTU U aleTaIbICTU]I.
AnietoH

21 OnHOOCHOBHBIE ITpeJiesIbHbIE KAPOOHOBBIE KUCIIOTHI:
MYpaBbUHAs U YKCYCHas

29 [IpakTuueckas paborta Ne 2. «CBolicTBa pacTBopa
YKCYCHOW KHCIIOTBI»

23 CreapuHOBast U 0JIEMHOBAs KUCJIOTHI, KaK
MIPEJICTAaBUTENN BBICHIMX KAPOOHOBBIX KUCIOT

24 MBpbL1a Kak COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOLIIEE JEHUCTBUE

o5 CrnoxHble 3(hupbl KaK TPOU3BOIHbIE KAPOOHOBBIX

KHCJIOT. FI/I,Z[pOJ'II/B CJIOXKHBIX S(I)I/IpOB




XKupsr: ruapoan3, npuMeHeHne, OnoJornuecKas

26 1
POJIb KHUPOB

7 VYraeBosl: cocTaB, kiaccuukanus. Baxxneimume 1
NPEICTaBUTEIIN: TIF0K03a, PPyKTO3a, caxapo3a

28 Kpaxmai u 1iemunrosno3a Kak MpupoIHbIE TIOJMMEPHI 1
KonTtponbHas padoTa no pasaerny

29 «Kucmopocoeprkariyue opraHHuecKre 1
COC/IMHCHUS

30 AMMWHBI: METHJIAMHUH W aHUJIUH 1

31 AMHHOKHCIIOTHI KaKk aM(pOTEPHbIE OPraHuIEeCKUE 1
COC/IMHEHUS, UX OMOJIOrHYecKoe 3HaueHue. [lenTu bt

39 Benku xak mpupoHbIE BEICOKOMOJICKYIISPHBIC 1
COCITMHEHUS

33 OCHOBHBIE TIOHSITHSI XHMHU BHICOKOMOJICKYIISIPHBIX 1
COEeIUHEHNN

34 OCHOBHBIEC METO/IbI CHHTE3a BRICOKOMOJICKYIISIPHBIX 1
coenuHeHui. [ImacrMacchl, Kaydykd, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema

xuMmudecknx daeMeHnToB J[. . MeneneeBa, nx cBs3b C

COBPEMEHHOU TeOpHeH CTPOCHUS aTOMOB

3aKOHOMepHOCTI/I H3MEHEHHS CBOMCTB XUMHYECKUX

AJIEMEHTOB ¥ X COETUHEHHI 10 TpyHIaM U MeproaMm.

3HadeHHe MNEPUOANYCCKOI0 3aKOHa U CUCTEMBI

xuMuueckux anemeHnToB .M. MenaeneeBa B pa3BUTHH

HayK1

Crtpoenue BemiecTBa. XUMUYECKast CBSI3b, €€ BHUJIBI;
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTE. BHCKTPOOTPI/II_IH,TCJ'IBHOCTB. CreneHb
okuciieHus. BemecTsa MOJICKYJIAPHOI'O U
HEMOJICKYIIIPHOT'O CTPOCHUA

[TonsTHe 0 AUCTIEpCHBIX cucTeMax. VIcTuHHBIE 1
KOJUTOMTHBIE PacTBOPHL. MaccoBasi 10J1s BEIIeCTBa B
pacTBOpe

KJ'IaCCI/I(I)I/IKaHI/IH W HOMCHKJIATYpa HCOPTaHUICCKUX
coeauHeHMH. ['eHeTHUecKas CBA3b HCOPraHNYCCKUX
BCUICCTB, PA3JIMYHLBIX KIIACCOB

Knaccudukarus XuMHIECKUX peakiui B




HEOPraHUYECKON U OPraHN4eCKOW XUMHUH. 3aKOH
COXpaHEHUsI MACCHI BELECTB; 3aKOH COXPAHEHUS U
[IPEBPALIEHUS DHEPTUU ITPU XUMHUYECKUX PEAKLIHIX

CkopocTtb peakiuu. OOpaTuMble peaKIum.
XUMHYECKOE PAaBHOBECUE

10

[Tpaktuueckas padota Ne 1. «BnustHue pa3auaHbIx
(haKTOpOB Ha CKOPOCTh XUMUUYECKOU PEAKIIUI)

11

DNeKTpoauTHIeCKas quccoruanus. [loasatue o
BoJIopoHOM moka3zarese (PH) pactBopa. Peakiun
MOHHOTO 0OMeHa. [ uapoIin3 OpraHunvIecKux U
HCOPraHNM4YCCKUX BCIICCTB

12

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsaTue 006 3MeKTpOIM3E PACINIABOB M PACTBOPOB
coyei

13

KonTtponbHas padoTa no pasaeny «Teoperndeckue
OCHOBBI XUMUI

14

Mertainel, ux noJyioxkenue B [lepuoauyeckoii cucrteme
xuMmudeckux 3aeMmenToB . . Menneneesa u
0COOCHHOCTH CTpOeHHUs aToOMOB. ObmIue puznyeckue
CBOICTBA METAJIJIOB

15

CmuiaBbl METAIJIOB. DIIEKTPOXUMUYECKUN P
HaMpPsHKEHUH METaJIOB

16

XUMHUUECKUE CBOMCTBA BaXKHEHUIIINX METAJIOB (HATPHIA,
KaJIni, KaJIbIIUH, MarHui, aIFlOMUHHAI) U UX
COCIVHEHUN

17

XHUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEIUHEHUI

18

XuUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COEIMHEHHUN




[Ipaktuyeckas padora Ne 2. "Pemenue

19 AKCIIEPUMEHTAJIbHBIX 3a71a4 110 TeMe «MeTamibny"
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme

20 xuMu4decKkux anemeHnToB /1. V1. MenneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB
®uznyecKkue CBOMCTBa HEMETAIIOB. AJJIOTPOIIHS

21 HEMETAJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pochopa u
yriiepoja)

29 XHWMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COeqUHEHNN

93 XuMHYecKue CBOMCTBa a30Ta, pocodpa u ux
COEeIUHEHNN

24 XUMHUYECKUE CBOMCTBA yriaepoaa, KpEMHUS U UX
COEeIUHEHNN

o5 [IpuMeHeHne Ba)XHEMIINX HEMETAJUIOB U UX
COEeqUHEHNN
O06001eHre 1 cucTeMaTu3alus 3HaHu| 10 TeMe

26 «Hemeramnely. Berancnenus no ypaBHeHUSIM
XMUMHUYECKUX PEaKIUN U TEPMOXUMHUUYECKUE PACUETHI

97 [Ipaktuueckas pabota Ne 3. «Pemienue
SKCIEPUMEHTANBHBIX 3a7a4 1o TeMe "HemeTamibl'"»

08 KonTtponsHas pabota no temam «MeTamib» u
«Hemeramnb»

29 Heoprannueckue u opraHm4eckue KuciaoThl.
Heoprannueckue 1 OpraHM4ecKiue OCHOBAHUS
AmpoTepHbIE HEOPraHUYECKHE U OPTaHUYECKUe

30 coelMHEeHUs. [ 'eHeTnuecKas CBsI3b HEOPraHMUECKUX U

OpraHU4YC€CKUX BCUICCTB




Poiib XxuMuu B 00€CIIeYeHUH SKOJIOTHYECKOM,

31 SHEPreTUUECKOoi U MUILEBO 0€3011aCHOCTH, Pa3BUTHH 1
MEIULIUHBI
39 [IpencraBnenns 06 oOmmMx HaleHI)IXVHpI/IHIII/IHaX 1
MPOMBIIIJICHHOTO TIOTYYeHHs BAKHEHIITNX BEIIECTB
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB
34 XuUMHS ¥ 3J0pOBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» Xumus, 10 xnacce/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
* Xumus, 11 knacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
Xumusi(6a30BbIypoBeHb). Peanuzanus oOpazoBaHus: METOAUYECKOE MOCOOUE

st yaurens / Kasepuna A. A., [luuyruna

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
bu6mmoteka IIOK https://lesson.academy-content.http://www.chemnet.ru

lNazera «Xumusi» U CalT ISl yuuTens «f uy Ha ypoK XUMUN
http://him.1september.ru Enunas komnexkuus [{OP: [IpenMeTHas KoJieKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMeHThI: Xumus. Komnekmus Poccuiickoro o61ieo0pa3oBaTeibHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukbepoBoii
http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraanueckast XUMHUs: SJICKTPOHHBIA YISOHUK IS
CpPEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpBITBIA KOUIEHK: XAMUS
http://www.chemistry.ru JluctannimoHHasi OJMMITHA/IA TIO XUMHUH
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeNIbHbIN MPOEKT

myschool.edu.ru/04/08



