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HOACHUTEJIBHASA 3AIIMCKA

PaGouasi nmporpamma no y4eOHOMY MpeAMeTy «__ XUMHS » CpeaHero
o0mero o0pa3oBaHuA roCy/IapCTBEHHOr0 OIO’KEeTHOI 0 001meo0pa3zoBaTeIbHOIO
yupex/ieHusi cpeaHei o0meodopa3oBaTesibHOM mK0IbI NeS50, paspaGoTana B COOTBETCTBHH
¢ TpeOOBAHUSAMMU:

@enepanbubiM  3akoHOM Poccuiickoir ®enepaunu ot 29.12.2012 roma N 273-®3 "OO
oOpazoBanun B Poccuiickoit @eneparum»”;

[Ipukazom MunucrepctBa npocsemenust Poccuiickoit ®enepauun ot 23.11.2022 Ne 1014 «O0
yTBepKAeHUH (eaepaabHON 00pa30BaTeIbHON IPOrPaMMBbI CPEAHETO 00IIero 00pa3oBaHus»;
@denepalbHBIX pabouux MporpamMMm Mo ydeOHbIM mpeameram «Pycckuit s3b1k», «JIuteparypay,

«Ucrtopusy», «I'eorpadpusr», «ObX», «O0mecTBo3HaAHNEY.

@enepalibHBIM ~ TOCYJAPCTBEHHBIM  00pa30BaTEeNbHBIM  CTAHJIAPTOM  CpeIHEro  ooOuiero
00pa3zoBaHusl, YTBEPXKIECHHOTO MpUKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii
Oenepanun oT 23 HOsOpst 2022r Ne1014 (manee @I'OC cpemnero oOmiero oopazoBaHus).

@OenepalbHbIM  TOCYJApCTBEHHBIM  00pa30BaTEeNbHBIM  CTaHJAPTOM  CPEIHEro  0OIIero
00pa3zoBaHus, YTBEP)KIECHHOTO MpHUKa3oM MuHHCTEPCTBAa 00pa3oBaHus W Hayku Poccuiickoit
®enepanuu ot 17.05.2012

[TopsiakoM oOpraHW3alMd W OCYIIECTBICHUS 0OO0pa30BATEIBHON IESITEIHHOCTH TI0 OCHOBHBIM
00111€00pa30BaTEIHHBIM TIPOrPaMMaM — 00pa30BaTEIHHBIM ITpOrpaMMaM HavYaJIbHOTO OOIIIETO,
OCHOBHOTO 00mIero © cpemHero oOmero oOpa3oBaHUs, YTBEPKICHHBIM IPUKA30M
MunuctepcTBa 00pa3oBanus U Hayku Poccutickoit @eaepannn ot 28.08.2020 Nel15;

OenepalibHBIM TEpPEYHEM YUEOHHMKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO NPU peanu3aluu
UMEIOIUX TOCYAapCTBEHHYIO AaKKpeAUTalHi0 OO0pa30BaTeNbHBIX MPOrpaMM Ha4yaJbHOTO
00111eT0, OCHOBHOTO OOIIEro, CpeaHEero OOIIero 0Opa3oBaHUs, YTBEP)KICHHOTO IPHUKA30M
MunucrtepcTBa o0pazoBanus U Hayku P® ot 21.09.2022.Ne 858;

Canurapubix npaBun CIT 2.4.3648-20 «CaHUTapHO-IIUIEMHUOJIOTHIECKUE TPeOOBaHUSI K
OpraHM3allMi BOCIUTAaHUS M OOYy4YeHMs, OTAbIXa WU O3JOPOBIICHUS IETEH U MOJIOACKNY,
YTBEPXACHHBIX MOCTaHOBJIEHHEM [ aBHOro canurapHoro Bpauda Poccuiickoil denepanuu ot
28.09.2020 Ne 8 (manee CIT 2.4.3648-20);

Canurapubix npaBui U HopM CannuH 1.2.3685-21 «['urueHnveckue HOpMaTUBBI U TPEOOBAHUS
K oOecreyeHuto Oe30macHOCTH W (WiM) OEBPEAHOCTH Ui dYesloBeKa (DaKTOPOB CPEIIbI
oOUTaHUs», YTBEPXKIEHHBIX IOCTAaHOBIEHHEM [JIaBHOTO TOCYAapCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2 (nanee Caullun 1.2.3685-21);

YcraBom [ocymapcTBeHHOro OOKETHOTO OOIIE00pa30BaTEIBbHOTO YUPEKICHHUS CpeaHei
obmieoOpazoBarenpHO 1mKoybl  Ne50, yrBepkneHHbIM Pacnopsbkenuem Komwurtera 1o
obpazoBanuio Ne§29-p ot 19.04.2022 r.

Jlunensueil Ha TpaBo BeAeHHS 00pa3oBaTeNbHON  AedaTenbHOCTH ['OcynapCTBEHHOTO
OI0JUKETHOTO  001e00pa30BaTENbHOTO  YUPEXJCHHUS — cpelHed  oOmeoOpazoBaTenbHOM
mikoJibINe 50 (78Ne001569), peructparmonnsiit Ne 14 ot 13 suBaps 2012 r.

CBHIIETENBCTBOM O TOCYAApCTBEHHON akkpeauTanuud [0oCymapCTBEHHOTO — OOKETHOTO
0011e00pa30BaTeTFHOTO YUpEXKACHUs CpefHei obmeoOpazoBarenbHON mIKoabINe 50 (cepust
78A01 Ne 0000311), peructpaunonnsiii Ne 971 ot 15 urons 2015 r.

° O6pazoBarenbHOU MIPOrpamMMBbl CpeIHero o0rero obOpa3oBaHus

I'ocynapcTBeHHOTO




6loarkeTHoro o06LLeobpasoBaTe/IbHOrO yuYperKaeHus cpeaHeln obuieobpa3oBaTenbHOM
wkonbl Ne50 MeTtporpaackoro paioHa CaHkT-MNeTepbypra, NPMHATON NegarormnyeckMm CoBeTOM
r60Y COLU Ne 50, npoTtokon Nel10 ot 20.06.2023 r.

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero ooOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHust
ydyeOHOro mpeamera «XuMus» B oOpa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Odeneparuy, peanu3ylolNMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpPaMMBI, U
OCHOBHBIX ToJIokeHu «CTpareruu pa3BUTHUsI BocmuTaHus B Poccuiickoii
Oenepanuu Ha niepuoa 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOJOB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OMPEACICHHUIO
oO11ieit cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYaIOIIUXCS CPECTBAMMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojiokeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collepKaHMs, Pe3yabTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHU3allud, SIBISIETCS HEOThEMJIEMOM YacThIO HX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpIIAIONIMM O3TallOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 WM TPUPOAHOW cpene. Peammsyercss XumMudeckoe o0Opa3oBaHHE
oOydJarommxcs Ha YPOBHE CPEAHETO 001mero oOpa3oBaHUs CPEACTBAMU YYEOHOTO
npeaMera «XUMHS», COJEpPHKAHUE U TOCTPOEHUE KOTOPOTO OMNpEAeieHbl B
nporpaMMe MO XHMHHU C YYETOM cCHelu(UKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0muXx I1enell W TPUHIUIOB, XaPAaKTEPHU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XvMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0COOy0 poib B
COBPEMEHHOW IMBWJIM3ALIMK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHOUN KYJIbTYpPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IJaHHUE€ LIETIOCTHOTO MPEJCTABICHUSI 00 OKPY>KarOIIEM MHUPE KaK O €IUHCTBE



MPUPOJIBI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIErO0 MHUpPa, OCO3HAHUS B3aAUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMUS CTajla
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBMM ¢ OOmMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COIUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TIpeAMeTa  «XUMHS»  SBJSIIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OOmas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHUM U3 OOIIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU HU3yYECHHU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KIACCUYECKOM TEOPUU CTPOCHUS OPTraHUYECKUX
COCOMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHM4eckOod XUMHM IOJIyYarOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUss B mOpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYecKnii matepuan M (HaKTOJOTMYECKHE CBEJCHHUSI O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas



XUMHS» OOy4YaromMMCsl MPEAOCTaBISAETCA BO3MOXXHOCTH OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIUM,
riy0oke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00001aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHUM O BaXXHEWILIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX M NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOoTeKaHus JAonojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMH COZAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIIATHOU
XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT NOHMMAaHHUIO B3aMMOCBSI3U XUMHUU C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENBHOW M MPAKTHUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH HMH(MOpMAIUI0 U
OpUMEHATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1a4u. B 1ienoM copeprkanue yueOHOTO
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHUMAaHUSA
¢unocopckux uien, TakuxX Kak: MaTepUalibHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYM MEXAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe mpobsieM cOepexeHUsT IHEPreTHUECKUX PECYPCOB, CHIPhS, CO3[IaHUs HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmumane pemeHuss 3agady  BOCIUTAHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT —(popMmHupoBaHHE
YHUBEpPCATbHBIX Y4E€OHBIX JAEMCTBHH, UMEIOMMX ©0a30Boe 3HAUCHHE IJIA
pa3IMYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpodiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HCCIIENOBATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMHMH.

B mnpaktuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO NPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MIPEIMETA SIBJISIETCS BIIOJIHE OMPABIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIOUEBbIC MOHATUS, (PyHIaAMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO DJKCIEPUMEHTa, COOJOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepxkaTenibHas XapakTEepUCTHKA Elel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpelHero obmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOydeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaOOpoM 3HaHUW, a (YHKIHMOHAJIBLHOMW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMHu M
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS UX B PEabHOMN KU3HU
JUTSL pEeUICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

azganTtanys oOy4arlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JMUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IU4YHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMNBITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XUMHUUYECKUX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHajlu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICP>KaHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs yOeKAEHHOCTH B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ Ba)XHOW pOJM B PEUICHUM TJIOO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0pPOBBIO, a TaKXKe MPUOOPETEHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueOGHOoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJY4YCHUN HOBBIX BEIIECTB U MaTEepUAIOB. Teopusi CTPOCHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MO0KeHUsA. CTPYKTypHbIE (HOPMYJIBI
OpraHM4YecKuX BemecTB. ['omosiorusi, wu3oMmepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYEeCKUX COCIAMHEHUN (CHUCTeMaThuecKas) W TpPUBUAIBHBIE Ha3BaHUS
BOKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBpaIlCHHUIL:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEUIECTB, HAOJIOJECHUE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTENN aJIKaHOB: (U3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAllUM, OKHCICHUS W
MOJIMMEPU3ALINH ), TOJTYUEHUE U TPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHUU Psifl. ALIETUIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
TOpPEHHUs] ), IOTYYeHUE U TPUMEHEHHUE.

Apenbl. beH3zon: coctaB, cTpoeHHE, (PU3MYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALJIEKAMIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKui), muposu3. IlpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIEIMPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (pEakIUu C aKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
dusznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IIEIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (pU3MuecKre U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >Qupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [ 'maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak H30Mep IITIOKO3bI.

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:
npoBeJieHne, HaOJI0/IEHHEe W ONMHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WM MPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIIOT (Ha mMpUMeEpe IUIHIMHA). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl HM3YYEHHMsS BEIIECTB M WX IPEBPAILECHMIA:
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 ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

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

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIEC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. [‘eHeTndeckass CBA3b HEOPraHMYECKUX BEIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMUUYECKUX PEAKLIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas auccornuanus. CHIbHBIC U cabbie 35ekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MoOJIeNied KPUCTAJUTMYECKUX PEMETOK, HAOIIoJeHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHIAUKATOpA, pEaKIuu HOHHOTO O0OMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnoB B [lepuoguyeckoi cucreMe XUMHMYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJMWi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00BbEMA Ta3oB IO HM3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTHYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB U MAaTEpPUAJIOB: BaXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MACHOTO HCIONIB30BAHUS MPEMapaTOB OBITOBON XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSITHHA, SBISIOIIAXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SABICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3M, DSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHINCBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM H TpeAMEeTHbIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS MpeaMeTra «XUMHUS» Ha YpPOBHE CPEIHErO
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA 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 TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE YY€OHOW M BOCHUTATEIBHOW JCSATEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJEHUS JUYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TMO3HABATENbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHME INOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

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

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

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

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

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

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMmsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEoOpa3oBBIBATh 3HAKOBO-CUMBOJHUYECKHE CpEJCTBA
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 MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3alui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4ETOM TOJNYYCHHsS HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKallMe COEIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIE MPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJIC)KHOCTh H3YYCHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHnkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BELLIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJICH, NPOIWJIEH, aleTUJIECH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUM C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIIAJETh CHUCTEMOW 3HAHHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIECTB, JCHATypalusi OCNKOB MPU HArpeBaHWU, I[BETHBIC PEaKIMH OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MNPEJOTBPALEHUS WX BPEIHOIO BO3JIECUCTBHUS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CAENbIX U CIa0OBUIALIMX OOYyYalolUUMXCs: YMEHHE HCIO0Jb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEakKIMy, XMMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHIM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUUW XMMHUYECKUX  pPEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTEIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapakTep Cpe/bl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbI, OCHOBAHHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb JJIEKTPOHHOE CTPOECHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE TCHETHMYECKOM CBA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
a3 deKTy peakiuu, U3MEHEHHUIO CTENEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(OpPMHUPOBAHHOCTh yYMEHHH TPOBOAUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCT YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEILHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETo Bo3aehcTBus (nmpuniui Jle [llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe MM O0BEMY OJIHOTO U3 YYACTBYIOIIHUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKXKe MpaBWiIa OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpellbl PAacTBOPOB BEHIECTB C TIOMOIIBIO  YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaKIuid U (POPMYIHPOBATH BHIBOJBI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUST B OBITY W TPYIOBOM NESATEIBHOCTH B UEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MIPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIuXcsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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Crtpoenue atomoB. [lepuoandeckuii 3aKoH
u HepnonnquKas[ CUCTEMA XUMHUYCCKUX
anemenToB J[. 1. Menaeneera

Alhimik www.alhimik.ru

KoHCIeKThI 10 XUMHUU JUIS IIKOJLHUKOB
www.chemistry.r2.ru, www.khimia.hl.ru
Xnmud 11 Bcex www. informika.ru
Xnmug mag Bac www.chemé4you.boom.ru

Xumus. O6pazoBaTeNnbHbIN CAUT I HIKOJIBHUKOB
www. hemi.wallst.ru
6.. Ypoxu xumuu Kupunna u Medoaus

1.2

Crtpoenue BemiectBa. MHOTOOOpasue
BEIIECTB

Alhimik www.alhimik.ru

KoHCIeKThI Mo XUMHH IJI IIKOJIBHUKOB
www.chemistry.r2.ru, www.khimia.hl.ru

Xumus 11 Bcex www.informika.ru

Xumus s Bac www.chem4you.boom.ru

Xumwusi. OOpa3oBaTeNIbHBINA CAalT JJIs MKOJLHUKOB
www. hemi.wallst.ru

6.. Ypoku xumun Kupuia u Medoaust

1.3

XHMHUYECKHUE pCaKkuuun

Alhimik www.alhimik.ru

KoHcnekTsl 1o XMMHH )18 IIKOJIHHUKOB
www.chemistry.r2.ru, www.khimia.hl.ru

Xumus 11 Bcex www.informika.ru

Xwnmug mad Bac www.chemé4you.boom.ru

Xumus. O6pa3zoBaTenbHbII CallT U1 HIKOJILHUKOB
www. hemi.wallst.ru

6.. Ypoxu xumuu Kupunina u Medoaus
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http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIBHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medonus

Knaccudukarus 1 HOMEHKIaTypa
HEOpraHWYECKuX coenHeHu. [ eneTnueckas
CBSI3b HEOPTraHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku Xxumuu
Kupumna u
Medoaus

Kinaccudukanus XuMU4eCKUX peakiui B
HEOPraHMYeCKOM U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS SHEPTUU TTPU
XUMHYECKUX PEaKIHIX

Alhimik
www.alhimik.ru
KoucnekTs! o

XUMHUH TJIA
IIKOJIbBHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns qs Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
ITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

Ckopoctb peakiuu. OOpaTuMble peakinu.
XUMUYECKOE paBHOBECHE

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medonus

10

[Ipaktrueckas padota Ne 1. «IIpuroroBienue
PacTBOPOB 3aJJaHHON KOHIICHTPAIUI

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

11

DnektponuTndeckas auccounanus. [lonstue
0 BoJIopoHOM mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHWYECKUX U HEOPraHUYECKUX BEIIECTB

Alhimik
www.alhimik.ru
KoHcrexTs! 110
XUMHU I
IIKOJIbHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
ITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbLHBIE
peakiuu. [lonarue o0 anekTponuse
pacIuiaBoB U PacTBOPOB coJiei

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

IIKOJILHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuun

Kupnina n
Medoaus

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMHU

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

14

Mertaisl, ux nojgoxenue B [leproauueckoit
CUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puznyeckre cBONCTBa
METaJJIOB

Alhimik
www.alhimik.ru
KoucnekTs! o

XUMHUH TJIA
IIKOJIbBHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
IITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HaMpsHKEHUH METaJIOB

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medoaus

16

XUMHYECKHE CBOMCTBA BaKHEUTITNX
METaJUIOB (HaTpUH, KaJINH, KaJIbIIUHA, MarHuH,
ATIOMUHHN) U UX COCTMHECHUM

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

17

XHUMUYECKHE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHUN

Alhimik
www.alhimik.ru
KoHcrexTs! 110
XUMHU I
IIKOJIbHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
ITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

18

XuMH4ecKre CBOMCTBA LIMHKA, JKeJIe3a K UX
COEUHEHNN

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medoaus

19

[IpakTuueckas padota Ne 2. "Pemenne
SKCIIEPUMEHTAJIbHBIX 33124 10 TEME
«Metamib"

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

20

HemeTtannsl, uX moja0XKeHHUE B
[lepuoanueckoil cucreMe XUMHUECKUX
snemenToB JI. 1. MenaeneeBa u 0COOCHHOCTH
CTPOEHHMS aTOMOB

Alhimik
www.alhimik.ru
KoHcrexTs! 110
XUMHU I
IIKOJIbHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
IITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

21

®u3nYECKUe CBOMCTBA HEMETAIJIOB.
ANnoTponus HEeMeTauioB (Ha puMepe
KHCTopo/a, cepsl, pocdopa u yriuepoaa)

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medoaus

22

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEeIUHEHNN

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

23

XUMHYEeCKue CBOMCTBA a30Ta, (pocodpa u ux
COEIMHEHUN

Alhimik
www.alhimik.ru
KoHcrexTs! 110
XUMHU I
IIKOJIbHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
ITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

24

XHUMHUYECKUE CBOMCTBA yIriiepoia, KpEMHHUSI U
UX COEIUHEHUMN

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medoaus

25

[IpumeHeHne BaKHEUIIINX HEMETAIIIIOB U UX
COEeIUHEHNN

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

26

O0001IeHre U cUcTEMAaTH3AIMs 3HAHUH 110
teMme «Hemeramnsly. Beraucienus mo
YPaBHCHUSIM XUMUYECKUX PEAKIINN U
TEPMOXUMHUYUCCKUE PACUETHI

Alhimik
www.alhimik.ru
KoHcrexTs! 110
XUMHU I
IIKOJIbHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
ITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

27

[Ipaktueckas padota Ne 3. «Pemenne
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Hemeranmsl"»

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medoaus

28

KonTtponbHas padota o reMam «MeTaibi
u «HemeTramib»

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

29

HeOpraHI/IquKI/Ie H OPraHUvYCCKUC KUCIIOTHI.
HeOpraHI/IquKI/Ie H OPraHuvYCCKUC OCHOBAHUA

Alhimik
www.alhimik.ru
KoHcrexTs! 110
XUMHU I
IIKOJIbHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
ITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus

30

AmboTepHbIe HEOpraHU4eCKHe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medoaus

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,
SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus nig Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku Xxumuu
Kupumna u
Medoaus

32

IIpencraBnenus 06 oOMMX HAYYHBIX
MPUHLMIAX TPOMBIIIIECHHOTO MOTY4YEeHUs
BaXHEWIINX BEIECTB

Alhimik
www.alhimik.ru
KoHcrexTs! 110
XUMHU I
IIKOJIbHUKOB



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/

www.chemistry.r2.ru
, www.khimia.hl.ru
XUMHSA I BCEX
www.informika.ru
Xumns ng Bac
www.chem4you.boo
m.ru

XuMus.

OO0pa3zoBarenbHbII
calT s
ITKOJTBHUKOB
www. hemi.wallst.ru
6.. YpoKku Xumuu

Kupnnna n
Medoaus
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YenoBek B MUPEC BCHICCTB U MAaTCPHUAJIOB

Alhimik
www.alhimik.ru
KoHucnekTsl mo

XAMHH IS
IIKOJIbHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XUMUS UIS BCEX
www.informika.ru
Xumus 111 Bac
www.chem4you.boo
m.ru

XuMus.
OO6pazoBarenbHbIN
CauT Jis



http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/

[ITKOJIbHUKOB
www.hemi.wallst.ru
6.. YpoKku Xumuun

Kupnina n
Medoaus

34

XUMUS U 3JJ0pOBBE YEIOBEKA

Alhimik
www.alhimik.ru
KoHcrekTs 110

XUMUH TS
ITKOJTBHUKOB
www.chemistry.r2.ru
, www.khimia.hl.ru
XuMus 1 BceX
www.informika.ru
Xumus ng Bac
www.chem4you.boo
m.ru

Xumus.

OO0pa3oBarenbHbII
CalT i
IIKOJIbHUKOB
www.hemi.wallst.ru
6.. Ypoku xumuu
Kupumna u
Medoaus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



http://www.hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chemistry.r2.ru/
http://www.chemistry.r2.ru/
http://www.khimia.h1.ru/
http://www.informika.ru/
http://www.chem4you.boom.ru/
http://www.chem4you.boom.ru/
http://www.hemi.wallst.ru/




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111€CTBO

«H3parenbcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

10 kmmacc

1. 'apa H.H. Xumus. [IporpamMmmsl 00111€00pa3oBaTenbHbIX yupexaeH. — M.:
ITpocsemienue, 2010

2. bpeiirep JI.M., baxenosa A.E., Xumus 8-11 kiaccel. PazBepuyrtoe
TeMaTUYeCcKoe TIaHupoBaHue 1o yueonukam Pymsutuca I'.E., ®enpamana O.1°.,
Bosarorpaa, Yuutens, 2009

3. X¥UMUYECKHI dKCIIEpUMEHT B 1Kosie. 10 kiacc: yaeOHO-MeTOANIECKOe
nocobue/O.C.I"'abpudnsn, JI.IL.Batnmuna.-M.: ipoda, 2005.-208 c.

4. Xumus. Ypoxku B 10 kitacce: mocodue Juist yauTenei 001eo0pa3oBaTeIbHBIX
yapexaennii / H.-H.I'apa (1 ap.).-M.: IIpocBemenue, 2009.-111 c.

5. Xomuenko W.I'. COOpHUK 3a/1a4y U yIpaKHEHU I

6. [Innakrrdeckuii Matepuai mo xumuu st 10 — 11 xmaccoB: mocodue st

yuutens/A.M.Pageuxkuii, B.IL.T'opmkosa, JI.H.Kpyriaukosa.-M.: [Ipocsenienue,



1996. - 79 c.

7. KonTtponbsHbie padboTsl o xumuu B 10 — 11 knaccax: mocodue ajist yaurtens/
A.M.Paneuxuii.-M.: [Ipocsemenune, 2006.-96 c.

8. Hauana xumun. CoBpeMeHHBIN Kypc AJis noctynaromux B BY3bl: yueOHoe
noco6ue s BY3os/ H.E.Ky3smenko, B.B.Epemun, B.A.TlonkoB.-9-¢ uznanue,
nepepaboTaHHoe U jaomnonHenHoe.-M.: Dk3amen, 2005.-832 c.

9. Opranunueckasi XuMHsl B TECTaX, 3aja4ax U ynpaxHeHusax. 10 kimacc: yueOHoe
nocobue s obmieo0pazoBaTenbHbIX yupexaeHuit/ O.C.I"abpudisiH,
N.T".Octpoymos, E.E.OctpoymoBa. — 2-u3j., crepeorurt.-M.: Ipoda, 2004.-400 c.

11 knacc

[Iporpamma npenmaraercs st pabOThI 110 HOBBIM yueOHUKAaM XMMUU aBTOPOB
I'.E. Pyasutuca u ®@.I'. ®enbamana, npouenmum sxcneptusy PAH u PAO u
BomenmuM B DeiepanbHbli mepedeHb yueOHUKOB, PEKOMEHIOBAHHBIX
MunucTepcTBOM 00pa3oBaHus U Hayku P® K UCIIONIB30BaHUIO B
o0OpasoBaTeIbHOM Iporiecce B 0011eo0pa3oBaTeNIbHBIX yapexkaeHusx Ha 2014 —
2015 y4eOHnblit TOSI.

1. Pymsutuc I'.E., ®enpaman @.I'., Xumus. 11 knacc. — M.: [Ipocsenienue,
202020

2. I'apa H.H. Xumus. [Iporpammser 06111e00pa3oBaTebHBIX YIpEKIASHUNH. — M.:
[TIpocsemenue, 2010

3. bpetirep JI.M., baxenosa A.E., Xumus 8-11 kiaccel. Pa3BepuyTtoe

TeMaTHU4eCcKoe TuiaHupoBaHue 1o yueonukam Pynsutuca I'.E., ®enbamana O.I.,



Bonrorpan, Yuurens, 2009

4. Xumus. Ypoku B 10 kitacce: mocobue st yuutesei o01eoopa3oBaTeaIbHbIX
yupexaenuii / H.H.I'apa (u ap.).-M.: IIpocsemenue, 2009.-111 c.

5. Xumust: 11 knacc: Mmeroguueckoe nocooue st yuutens/A.JO.I'pankosa.-M.:
ACT, 2006.-158 c.

6. Xomuenko M.I'. COopHUK 337124 ¥ YIPA)KHEHUN 11O XUMHUH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

10 xmacc

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi _spra

vochnik_dlya_podg/read_online.html?page=3



8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41

11 xmacc

1. Alhimik www.alhimik.ru

2. KOHCIEKTHI 110 XUMHH JIJIs1 IIIKOJIBHUKOB WWW.Chemistry.r2.ru,
www.khimia.hl.ru

3. Xumus misg scex Www.informika.ru

4, Xumus ains Bac www.chem4you.boom.ru

5. Xumus. O6pa3oBateabHbIN CalT IIsl KOJIBHUKOB WWW. hemi.wallst.ru

6. Ypoxu xumuu Kupwiuia u Medoaus






