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MHNOACHUTEJBbHASA 3AIIUCKA

Pabovas mporpamma mo XMMHH Ha ypOBHE CpeaHero oomiero oOpa3oBaHuUs pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHsl Boctiutanus B Poccuiickoit ®@enepanuu Ha niepuon no 2025 roga» (Pacmopshkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHS OOydeHUs B OpraHu3anusx mpodeccuoHanbHOro oOpa3oBaHUS, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUHU (YHKITUH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
IIPEJICTaBICHUS O LEsIX, COJIEp)KaHUHU, oOLIell cTpaTernu OOy4eHMsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IPEeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOoTopas nperycMaTpuBaeT oTpesieNieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI oO0ydwaroImuxcss B paMKax HTOrOBOHM arrecTanuu B (OpMe €IUHOro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHKe, 00s3aTeabHOe 11 U3YUEeHUS
B paMKax OTAENbHBIX Hpoduiei, npeIycMaTpuBaeT  paclpeieieHue U
CTPYKTYpUPOBAaHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTeNIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacnpe/iesieHne Y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTO ISl U3Y4YEHUS
OT/IENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTUKHU MJIAHUPYEMBIX Pe3yiIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYy4arolerocss MO OCBOCHHUIO COJIEpKaHUs
npeaMera.

I[To BceM Ha3BaHHBIM MO3MLMSAM B IpPOrpaMMe [0 XUMHUM IHPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBJISIIONICH cofep)kaHusl yueOHOro nmpeamera «XUMHUs» ocTaércs BO3MOXKHOCTh BBIOOPA €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cuctemMe Au(GepeHIIMPOBAHHOTO 00yUeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpPraHU3alusaX cpelHero npodeccuoHanisHoro oopasoBanus. B aToii cBs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MpoQmiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MpOrpaMMbl CpPEeTHEro OOIIero 0O0pa30BaHUS HM3YYEHHE MpeaMeTa «XHUMHUS)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyla ¥  O00OOMEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipefMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéuubie Kypcebl — «Oprannueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIeHUU TOJIX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3alMd COAEpPX aHHUS 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyOoJ€HHOM ypOBHE M3y4YeHHUS IpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUN HAa OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEeACTaBICHUN O CTPOSHUU
BEILECTBA, XUMUUYECKOU CBSI3M M 3aKOHOMEPHOCTSX IMPOTEKaHUsl PeaklMii, pacCMaTpUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIlIaBOB
U PAacTBOPOB BeEIECTB. B Kypce opraHMueckod XHMHHM INpU PACCMOTPEHHH pPEaKLMOHHON
CHOCOOHOCTH COEMHEHUH ynenseTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEp)KaHHWE KYypCOB XUMHUH YIIyOJIEHHOTO YpOBHS
W3YYCHUS i1 KIAccoB ompeaenéHHoro mpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npeaMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIAcCOB XHMHUKO-(DU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00BN y/eIbHBIN Bec OyJeT UMEeTh OpraHuyeckas XUMus. B 3ToMm ciydae mpenocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YIJIEBOJIbI, HYKJIEHHOBbIE KUCIOTHI U apyrue. [lpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAay4HBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u uHbopMaTiKa» U «Pycckuil S3bIK U JUTEpATypa.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENEHHONW 3HAYMMOCTH sBisieTcs (OpPMHUPOBAaHME OCHOB HAyKHM XHMHUHU Kak oO01acTu
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE NPEICTABICHUN: O MaTEpPUAIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOJeM 3KOJIOTMYECKOM, SHEpreTM4eckoil M MUIEeBO Oe30MacHOCTH, B PAa3BUTHUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOILIECHHUS K CBOEMY 3/10POBBIO U IPUPOJHOM CPEAE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOW COCTaBIIAIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IPEACTAaBICHUN O CTPOEHMHU BEIIECTBA HAa pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e (dopMmupoBaHue Yy OOY4YaIOUIMXCS OCO3HAHHOTO IMOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWMHUU, AN OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OIEHKH C TO3ULHMA 3KOJIOTHYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATEIFHOCTH YEIOBEKa,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BCIIIECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJaX II03HAHWS, HEOOXOIUMBIX s
MpUOOpETEHUST YMEHUH OPHUEHTHUPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKHUX
SABJICHUA, MMEIOIIMX MECTO B IMPUPOAE, B IMPAKTUYECKOW JEATEIBHOCTH U
MMOBCEIHEBHOM KH3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CHUCTEMBI CpeJHEro oO0IIero odopa3oBaHUsl NPU M3YUYEHUU MpeaMmeTa «XuUMUus» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TII03HABAEMOCTH SIBICHUH NPUPOJbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TNPHUKIATHBIX HCCIEIOBAHUN B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUYECIIOBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPECCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOr0 IPUPOAOIOJIb30BAHUS, Pa3BUTUE
9KOJIOTUYECKON  KYJIbTYyphl, = NPUOOpPETEHHUE  OMbITA  OOLICCTBEHHO-IIOJIE3HOM
IKOJIOTUYECKOH IETETLHOCTH.

OO0mmee YUCIIO YacoB, MPEIyCMOTPEHHBIX I M3yYEHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHMYeCKON XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIjepoAa. XUMUYECKasl CBSI3b B OPraHMYECKHUX COCIUHEHUSX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIAaxX
opranunyeckux euects. [loHsaTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHUSI OPraHUUYECKUX COEAMHEHUN.
Mornekynsipable U CTpyKTypHbIe (opmyinbl. CTpykTypHble (OpMYJbl pa3iMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o kinaccuukauy opraHudeckux BemiecTs. [loHsTre 0 GyHKINOHATBHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJIEIbHBIX NIPEACTABUTENICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmyeckux  peakiuil.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHX BELIECTB IMpH HarpeBaHuW (TUiaBjieHue, OOyIJIMBaHUE U  TOPEHHE),
KOHCTPYMPOBaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, S -THOPHAM3AIMS aTOMHBIX
opbutaneit yriepoaa, 6-cBa3b. GU3NUECKUE CBONCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
LIUKIU3alluy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH) [UKI0anKaHoB. CriocoObl MONTY4YeHHs U TPUMEHEHNE TUKII0ATIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPUIM3AINs aTOMHBIX OpOHTaseil
yriepoja, 6- u n-cBsizu. CTPpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHs B O-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! MOTYUYEHUS M IPUMEHEHHE ATKEHOB.



Anxanuensl.  Knaccupukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-TUOPHAM3ALMUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3ali U TpUMEpHU3aluu, oKucieHus. KucioTHele cBOWCTBA aJIKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIoroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMEM IEHCTBUU 3aMEeCTUTENCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJIyY€HUST U NPUMEHEHUE  apoOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMUYECKHid, KaTaIUTHUECKui), pudopmunr, nuposuus. [Ipoaykrer nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOEHUE TaJIOTCHIPOU3BOJHBIX YIJIEBOJOPOJIOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOIPYIIy, LHUAaHOTPYIIy, aMuHOrpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Hcnonb30BaHue TraloOreHIpOM3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/eHa C aMMHAayHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ
YIII€BOIOPOOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuil psj, oduas Gpopmyina, ©30MepHsi, HOMEHKJIATypa U KIacCUPUKALIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KuciaoTaMu. KadecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CrniocoOblI 1osTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopMIbHOTO 3amenieHus. JlelicTBue Ha opraHu3Mm denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha Qeron. TokcmuHocTh ¢eHona. CrocoObl TMoMydeHHWs W NpUMEHeHHne (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJErubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MeEpUsl M HOMEHKJIarypa. PU3MUYECKHME CBOWCTBA AJBJIETUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakius STepuuKaiuu, peakiuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTHYECKMX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB JKUPOB, COJIEPKAIMX OCTATKH HEMPEAEIbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noyicaxapuasl). MoHocaxapuapl: TJIOKO3a, (PyKTO3a, TrajakTo3a, pubo3a, 1e30KCuprbdo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbAETMIHON TIpYII, CIOHUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIUKOreHa U wLesuioio3bl. dusnueckre CBONCTBA Kpaxmajga U LEJUTIOJIO03BI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHbIE METO/bl M3YYEHHsI BEIIECTB U WX IPEBpPALICHUMN: pacTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACWCTBHE JTAHOJNA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayins (BO3MOXKHO MCIOJIb30BAHHUE BUAEOMATEPUAJIOB), KAUECTBEHHBIC PEaKIIUU Ha
anpAeruibl (¢ ruapokcuaoM quammunacepeopa(l) u ruapoxcuaom meau(Il)), peakums raunepuHa
¢ rugpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUUHBbIE U TpeTU4yHble. CTpOEHUE MOJEKYI,
oOmas ¢opMmyina, u3oMepus, HOMEHKJIATypa U (pu3nMveckre CBOWCTBA. XUMHUYECKOE CBOMICTBa
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0Toi. Coiu aJKUIIaMMOHHSL.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTHieckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavectBennsle peakunyu Ha aHWinH. CrocoOBl TMONYyYEHUS W TNPHUMEHEHHE anu(paTHIECKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
AMUHOKMCIIOT: TJIMUMH, aJlaHuH. DPU3ndecKkue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCTUHECHUH, pEeaKIus IOJUKOHCHCAIUH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
MENTUI0B.

benku kak npupoansle nonumepsl. llepBuuHasi, BTOpUYHAs W TPETHUYHAsL CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JE€HATypalus, KaueCTBEHHbIE peaklUM Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNue OpraHUYECKUX COCAMHEHUID.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEMHEHUI — MOJMMEPU3aIIis U MOJIMKOHCHCAIINS.

[TomumepHbie MaTepHabl. [Inactmacchl (MoNMATUIIEH, HOJIMIIPOITUIIEH,
MOJIMBUHUJIXJIOPH, MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nosua THIeHTepedTanar). YTunuzauus u nepepadoTKa MiacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METO/Ibl M3YYEHUs BEIIECTB W MX MPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpa3liaMd TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasipHOd GopMysIbl OPraHUYECKOro COSTMHEHUS 10 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOIYKTOB pEaKIIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popMyIibl
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanust MexXnpeaMETHBIX CBSI3€H MPU U3YYEHUM opraHuveckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHSATHH, TaKk U
MOHSATUM, TPUHATHIX B OT/EIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CHUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble UCKOMAaeMbIe, TOTLIHBO.

TexHoNOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaims XUMHUECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacmpenesnenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTANsIM. DIEKTPOHHBbIE KOH(QUTYpAllUM AaTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XumMu4yeckux a3emMeHToB J[.H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona J[.M. Menzaeneena.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJCHTHAs, UOHHAs, METaJUIMYeCKasl.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JuInHA CBA3U. [[oaspHOCTH, HAIIPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBs3U. BogoponHas cBsi3b. MeXMOIEKyIIpHbIE B3aUMOICCTBHS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIECTB. |pHUBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHHUS W IMPEBPALICHUS 3HEPIrUU MPU XUMHUUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponauTnueckas auccouuanus. CuibHble W crnabble  3neKTpoautThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1enouyHas. BogopoaHbiid
nokazarensb (pH) pactBopa. ['unponus coneil. Peakiiuu noHHoro oomexa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHS U BOCCTAHOBJIEHUS. BaxHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B NPHUCYTCTBUM KaTaU3aTOpa, MOJEIH KPUCTAUIMUECKHX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepuommueckoir cucreMe XuMHYeCKHX dieMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DuU3NyYecKue CBOICTBA HEMETaJUIOB.
AnoTponusi HeMeTauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOBl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOTr€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcUAbl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbhuasl. Okcua cepoi(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojie, CcrocoObl MONMydeHHs, (PU3MUYEeCKHe U XUMHYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenwe B mpupoje, crnocoObl MoiydyeHus, GuU3NYECKue U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOMCTBAa NPOCTBHIX BeLIECTB, oOpa3oBaHHBIX yriepomoMm. Oxkcun yraepoma(ll),
okcup yriepona(lV), yrompHas kuciota U €€ coiu. AKTUBUPOBAHHBIA YIojib, aJcOpOIUs.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAMHEHUM.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(I1V), kpeMHUEBas KMCIOTa, CHIIMKATHI. [I[puMeHeHne KpeMHUS U €Tro
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoit cucteMe XuMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue pu3nyecKkue cBOMCTBA METAJLIOB.
[IpumeHneHue MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, AeKTpomeTautyprus. [lonstue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamuioB [A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

Ob6mas xapaktepuctuka MetamnoB IIA-rpynmer [leprogudeckoit cUCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: mojydyeHHe, (U3MYECKMe U XHMMHUYECKHE CBOMCTBa,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AnIOMUHUI: TIONydyeHue, GU3NYECKue U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJAa M THUAPOKCHIA ATOMHUHMS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUUYECKUE CBOMCTBA XpoMa U €ro coequHeHui. OKCuapl U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AMXPOMATHI, UX OKHUCIUTEIHHBIE CBOWCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

®u3nueckue W XHMMHMYECKHE CBOMCTBA MapraHia M €ro COeIWHEHHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranmna(VII). [lepmanranar kamnus,
€r0 OKHUCIINTENNbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHE kKeje3a U ero CIJIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHue cephl, Gocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOACUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUE SKCIEPUMEHTANBHBIX 3aa4 10 TeMaM «l'anoreHsi»,
«Cepa u e€ coennuHEHH», «A30T U Pochop U UX COCSTUHEHU», «MeTalIbl TIaBHBIX MOATPYII»,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBIIIIIEHHBIE CIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CrieUeHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBku. Ponb xuMuu B oOecrieueHun
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBumiia 6e3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XuMmHus B CEIHCKOM X03siiicTBe. OpraHrdecKue 1 MUHEpAIbHBIE YA0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peakllMy BEIIECTB, Macchl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa PEaKIUU, €Cd OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C
onpeAeN€HHOM MacCOBOM JOJEH PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOJM W MOJSIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiseTcs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO [IUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(pUKALUS, TEePUOJUIHOCTh, HAOMIOJIEHNEe, HW3MEpEHHeE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYCCKUE BEITUYHMHBI, CIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SHUCTBEHHOE ITPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX rpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
NPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH KU3HCHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHHUS NpenMeTa «XHUMHUA» OTPaXKaroT COPMHUPOBAHHOCTD
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOLIMMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00s3aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPAIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
pelIeHNH y4yeOHBIX M ITO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHU;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABAaTEJIbHBIX MOTHBOB B TMOJYYEHHMH U MOCIEAYIOIIEM aHau3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBSA3aHHbIE C XUMUYECKUMHU SBICHUSMH, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIIed MPUPOJHOM cpene,
YMEHUS MPOTHO3UPOBATh HEOJATONMPUSTHBIE SKOJOTUUECKHE TOCIEACTBUS MPEIPUHUMAECMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHOM MTPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

MOHUMaHUs CIeUM(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEW WU
petieHun mpo0IeM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOON 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOM IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTeTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH WCIIOJIb30BATh MOJyJaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AaKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYESCKHIE 3HAHUS ISl PEIICHHS POOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMWA TI0 XHMHU B COOTBETCTBHHM C >KM3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHUs INPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HauyuMble i1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYHYaIOIIUXCS MEXKIUCHUIUITMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUPa
nu CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaX (MaTepm[, BCIICCTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, Hay4YHbIH (PaKT, IPUHLIMII, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JedcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKAaTHUBHEIE,
perynsTHBHBIE), oOecreunBaomue (HopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXcs;

CIIOCOOHOCTh ~ OOy4alolIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE — MEXAMCUUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE MACWCTBUS B I103HABATEIbHOW U
COLIMAIbHON NTPAKTHKE.

MeTaHpeHMCTHBIG PE3YJIBbTAThl OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMHA y‘Ie6HI)IMI/I
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsaTh LeNu JEATeIbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHM HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMI)I JJOTUYECKOT'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHUI M YCTaHaBIMBATh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTMUECKUE PpACCYX ACHUS (MHIYKTUBHBIC, JEAYKTHBHBIE, IO aHAJOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPE00Pa30BhIBATH MOJICTbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHBIC MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ OB HAYYHOI'O IIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIEHO C(hOpMyTUPOBAHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHHUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITEIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY TIIOMCKY METOJOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel MHTepHera),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMannu, HeOOXOIMMOM IS BBITIOJIHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUII, PUCYHKHU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHbLIC y‘-leﬁl—ll)le aelcTBUA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ IMaJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh UACH, POPMYIMPOBATH CBOU MPEIIOKEHUSI OTHOCUTEIHHO BBIMOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C NPE3EHTALMEN PEe3yJbTAaTOB IMO3HABATEIILHON JESATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBIOJHEHUH XHWMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, W (POPMYITHPOBATH BHIBOJBI MO pe3yabTaTaM MPOBEAEHHBIX
WCCIICTIOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYKICHUS U OOMEHA MHCHHUSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ IeTu W 3aJa4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeiaraéMplii aIrOPUTM JEUCTBUN IPU BBHIIOJHEHUM YYEOHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS MPOrPAMMBI IO XMUMUU Ha YriayOJIEHHOM ypOBHE Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHHs BKIIOYAIOT creruduyeckue A y4yeOHOro mpeaMera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAaHUW B PA3IUYHBIX y4YEOHBIX CUTYyallUsX, a TAaK)K€ B peajbHBIX XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C XuUMHUEW. B mporpamme mo XMMHM HpPEAMETHBIE PE3yJbTaThl MPEACTABICHBI 110
roJiaM U3y4eHusl.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKakoT:

c(OpMUPOBAHHOCTh IPEACTABICHUI: O MECTe M 3HAYEHMHM OPraHUYECKOM XHMHHM B
CUCTEME €CTECTBEHHBIX HAYK U €€ PO B 00ECIEUEHUN YCTOMYMBOrO Pa3BUTHS YEJIOBEUYECTBA B
peluieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYeCKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIMIIMHBI, CO3JaHHH HOBBIX MaTEPHAliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeueHUU
paIMoOHaIBHOTO TPUPOIONIONB30BaHMS, B (DOPMHUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KyIbTYphl
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIpO M OJIEKTpOHHas o00ojoYka atoma, s-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOIIIpHAs Macca, MOJISPHBIM OO0BEM, YIJIEpOAHBIA CKEJeT,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasi W TPOCTPAHCTBEHHAas (reoMeTpuueckasi, ONTHYECKas),
MU30MEpbI, TOMOJIOTUYECKHA DS, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEp KAllHe
OpraHUYEeCKHE COCAMHEHUSA, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsSI W TMPEBpalleHUs] DSHEPrUM MpPH XUMHUYECKHX pEaKIusaX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMHYECKHX peaklui, TEepMOJMHAMUYECKHMX M KHHETUYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB U TPYII aTOMOB B MoJieKyJaX (MHAYKTUBHBIN U
me3oMepHbIil 3¢ dekTr, opuentanTsl I u Il pona); ¢axrTonornyeckre CBeAEHUS O CBOWMCTBAX,



COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOJIb30BAHNY BaKHEHIINX OPraHUYECKUX BEILECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJIA, IepepabOTKu HePTH);

c(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS ITPY OIIMCAHUM COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTABICHHS MOJEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IIOCPEJICTBOM  COCTABJIECHUS  AJIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKPAIEHHBIX MOHHBIX YPaBHEHU;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPHUHAJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIE Ha3BaHUS
JUISL  OT/AEIBHBIX TNPEJACTaBUTENICH OPraHUYECKUX BEIIECTB (ITUJIEH, AaUEeTHIEH, TOIYOll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTaiabIeru, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, IJIMLUH,
JIIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHIII, U30IIPEH, XJIOPOTIPEH, CTUPOII U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS INPUMEHATh IOJOXKEHUS TEOPUH CTPOCHUS OPraHMYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OPTaHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, XKUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOJI0B (MOHO-, TU- U TIOJMCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOILHX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh yMEHHS TMOATBEPXAAThb Ha KOHKPETHBIX NpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpaTHOCTH M THUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHOMN
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;



c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISITH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUHN C TOHATUSIMHU U
OpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHUYECKON XUMHUU AJi1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, UMEIONINX €CTECTBEHHO-
Hay4dHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXACHUI0O XMMHUYECKON (DOpMyIbl BellecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOM AESITENbHOCTU
YyelloBeKa, CBS3aHHOM C MepepadOTKON BEIIEeCTB, MCIOJIb30BATh IOJYYECHHbIE 3HAHUSA IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKHM
SKCIIEPUMEHT (MTOJIyYeHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIUn
YIJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOJEPKAIIMX OpPraHMYeCKUX BEIIEeCTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coONo/IeHeM TpaBwiI  O€30MacHOro  oOpamieHWst C  BEmeCTBaMH M JIA0OPaTOPHBIM
o0opyznoBanueM, (GOpMyIUpPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroaaTh IMpaBWila HKOJOTUYECKU II€JIECO00Pa3HOro MOBEIEHUS B OBITY M TPYAOBOM
NESTENIbHOCTH B IIENIAX COXPAHEHUS CBOErO 37I0POBBS, OKPYXAloIIed MPHUPOAHON cpeabl u
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIEIIEHHBIX
OPraHUYeCKHUX BEIIECTB, MOHUMAas cMbIch noka3arens [TJIK;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
nH(popManu B pa3IMYHBIX UCTOYHMKAX (HaydyHas W y4eOHO-HaydHas JIMUTepaTypa, CpeiCcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsI Kypca «OOmias W HeopraHuyecKas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTHUECKOMH,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYyphl UETOBEKa, a TAKXKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, IEKTPOHHAsI 000I04YKa aTOMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
ATOMHBIX OpOWTaneil, WMOH, MOJEKyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKash pelETKa, XUMHUYECKash peakiusi, pacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peaklry, XUMHUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TEOPHUS DIEKTPOJIUTHYECKOU
quccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMUH,
MHPOBO33PECHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHHS NPUYMHHOCTH U CHUCTEMHOCTH
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJICKYJIIPHOM W  HAJMOJIEKYJSPHOM YypPOBHSIX; TIPEACTABICHHS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUUYECKMX W KHUHETHMYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUsA, O XHMHYECKOM pPABHOBECHMH, PACTBOpax M  JUCHEPCHBIX  CHUCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON JAESITEIbHOCTH 4YelIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAHABINBATD
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEIIIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIENATh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUTMYECKAas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUH: KIAaCCU(UIIMPOBATH: HEOPTraHWYECKHUE BEHIECTBA MO UX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIJIOBOMY dS(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YaCTHIO Karaju3aTropa U JPYTrHe); CaMOCTOATENIbHO BBIOMpATh OCHOBAHHUS U
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAaHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XAMHYECKUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuonnueckoit cucremsr JI.M.
MeHneneeBa, UCHOJb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJYPOBHH,
«s-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUYECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHYECKHX DJJIEMEHTOB U HUX
COEMHEHUH 10 nepuojaM u rpynmam Ilepuoanyeckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHME XHWMHUYECKHE
CBOMCTBa BEIIECTB pa3IUYHBIX KJIACCOB, NOJATBEP)KIATh CYLIECTBOBAHME IE€HETHMYECKON CBA3HU
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPAaBHEHUM COOTBETCTBYIOLIUX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa IyTEM COCTaBJIEHUS HX IIOJHBIX M COKpPalIEHHBIX HOHHBIX YPaBHEHUH; peakuuit
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHYECKON peaklMu B 3aBUCHMOCTU OT Pa3jIM4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XUMHYECKOI0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3jaelicTBuid (mpunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKAIIUE B OCHOBE
IPOMBIIUIEHHOTO TIOJYyYEHUS] CEPHOM KHUCJIOThI, amMMHakKa, OOLIuMe Hay4HbIE IPUHLUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTD BJIQJCHHS CUCTEMOM 3HAHUI O METOJIaX HAY4YHOT'O MO3HAHUSI SIBIICHUIN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHMMAaHUS MaTEePUATIHLHOTO €IMHCTBA MUPA,

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MIOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTesNsi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); AOJU
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBEJIEHUE PeaKMii HIOHHOIO OOMEHa, MOATBEPKACHHE KaUeCTBEHHOIO0 COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM peakiuu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTanas») ¢ coOmoeHneM IpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHH: COOMIOATh MIpaBUJjIa MOJb30BaHUS XUMUYECKON MOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOM [JEATETBHOCTH B LENAX COXPAHEHHS CBOETO 3710POBbA,
OKpYKalolllel NPUPOJAHON Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEIIIECTB, TOHKMMas cMbIc nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBIM MOWCK XUMHUYECKOM
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpOpMalnio, epepadaTpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3jaesioB U TeM K n DJIeKTpOHHbIe (LM (POBHIe)
n/n NPOrpamMMbl Bcero OHTPO.ILHBIE paKTHiecKkue o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHHUYECKOH XUMUM
http://1september.ru/. XXypuan mis
y4duTeNnen u He TonbKo. bonbioe
. KOJIMYECTBO pabOT yYEHUKOB, B TOM
[IpenMer oprannyeckoil XuMuu.
YHCJIE U UCCIIEA0BATENbCKOIO XapaKTepa.
1.1 Teopus cTpoCHHS OPraHUIECKUX 8 0 0 . . . o
N http://schoolbase.ru/articles/items/ximiya.
coenunennit A. M. byrieposa N .
Bcepoccuniicknii IKOIBHBIN OPTAJI CO
CCBIJIKaMU Ha 00pa3oBaTeIbHbIE CAThI
110 XUMUH.
Hroro no paszneny 8
Pa3nea 2. Yriesogopoabl
http://1september.ru/. XXypuan mis
YUHTEIIEH U He TOJBKO. bonbmioe
KOJIMYECTBO paboOT yYEHUKOB, B TOM
21 IIpenenpHbIE YTIIEBOAOPOIBI — 5 0 0 YHCJIE U UCCIIEA0BATENBCKOTO XapaKkTepa.
' AJIKaHbI, [IMKJI0AIKAHBI http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuil MKOJIBHBIN TOPTAIL CO
CCBhUIKaMU Ha 00pa3oBaTelbHbIE CAUThI
110 XMMUH.
http://1september.ru/. XXypuan ms
YUHTEINIEH U He TOJBKO. bonpnioe
KOJINYECTBO paboT yUEHUKOB, B TOM
29 HenpenenbHble yrieBogopob: 14 0 1 YHClie U UCCIIE0BATENbCKOT0 XapaKkTepa.

AJIKCHBI, aJIKaAUCHBI, aJIKMHBI

http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuii IKOJIBHBIN MOPTAI CO
CCBUJIKaMH Ha 00pa3oBaTeIbHBIC CANTHI
0 XUMUH.



http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

2.3

2.4

ApoMaTHUYEeCKHe YTIeBOAOPOIbI
(apensr)

[IpupoaHbie HCTOYHUKHT
YIIIEBOAOPOAOB M UX mepepadoTka

http://1september.ru/. XXypuan mst
YUHTEJIEH U He TOJIBbKO. bobioe
KOJIMYECTBO pa60T YUY€HUKOB, B TOM
YHUCJIC 1 UCCIICAOBATCIILCKOI'O XapaKTepa.
http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuil KOJIBHBIN ITOPTAIL CO
CChbIJIKAMH Ha 06pa3OBaTeJ'IBHBIe CalTBI
110 XUMUH.

http://1september.ru/. XXypuan mis
yuuTeNnel u He TobKo. bombioe
KOJIMYECTBO pabOT yYEHUKOB, B TOM
YHCIIe U UCCIE0BATEIbCKOTO XapaKkTepa.
http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuii IKOJIbHBIN MOPTAI CO
CCBIJIKaMU Ha 00pa3oBaTeIbHbIE CAThI
110 XUMHH.

2.5

l"anorennpou3BoiHbIE
YIJI€BOJIOPO/IOB

Hroro no paszgeiny

35

http://1september.ru/. XKypuan mist
YUHTEIIEH U HE TOJIBbKO. bonbnioe
KOJIMYCCTBO pa60T YYCHHUKOB, B TOM
YHUCJIC 1 UCCIICAOBATCIIBLCKOI'O XapaKTepa.
http://schoolbase.ru/articles/items/ximiya.
Bcepocculickuil MKOJIBHBIN TOPTAI CO
CCBbIJIKaAMH Ha 06paSOBaTeJ'ILHHe CalThI
10 XUMHUHU.

Pasnen 3. Kuciopoacoaep:xkaniue oprannyecKue coenHeHnst

3.1

Cnuprel. ®enon

11

http://1september.ru/. XXypuan mis
YUHTEIIEH U He TOJBKO. bobiioe
KOJIMYECTBO paboT yYEHUKOB, B TOM
YHUCJIE U UCCIIEN0BATEIBCKOTO XapaKTepa.
http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuil KOJIBHBIN ITOPTAIL CO
CCBUIKaMHU Ha 00pa30BaTelIbHbIE CAalThI
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110 XUMHHU.

3.2

3.3

KapOonusbHble coeTUHEHUS:
aJbJIeTH bl B KeTOHBI. KapOoHOBBIE
kucoThl. CnoxHbIe 3Gupbl. XKupbl

VYrieBoabl

21

http://1september.ru/. XXypuan mst
YUHTEIIEH U He TOJIbKO. bonbioe
KOJIMYECTBO pa60T YUY€HUKOB, B TOM
YHUCJIC 1 UCCIICAOBATCIILCKOI'O XapaKTepa.
http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuil IKOJIBHBIN ITOPTAIL CO
CChbIJIKAMH Ha O6paSOBaTeJ'II>HLIe CalTHBI
110 XUMUH.

http://1september.ru/. XXypnan mis
yuuTeNnel u He ToNbKo. bomibioe
KOJIMYECTBO pabOT yYEHUKOB, B TOM
YHCIie U UCCIE0BATEIbCKOTO XapaKTepa.
http://schoolbase.ru/articles/items/ximiya.
Bceepoccuiickuii IKOJIbHBIM MOPTaJ CO
CCBIJIKaMU Ha 00pa3oBaTelbHbIE CAThI
110 XUMHH.

Hroro no pazneny

41

Pa3nen 4. A3oTcoaepikaiye opraHudeckue coelMHeHus1

http://1september.ru/. XKypuan mist
YUHTEIIEH U He TOJIBKO. bonbnioe
KOJIMYCCTBO pa60T YYCHHUKOB, B TOM
YHUCIIC 1 UCCIICA0BATCIIBCKOT'O XapaKTepa.

4.1 AmuHBI. AMHHOKHUCIOTHI. benku 12 . . .
http://schoolbase.ru/articles/items/ximiya.
Bcepocculickuil MIKOJIBHBIN TOPTAI CO
CCBUIKaMHU Ha 00pa3oBaTeIbHbIe CalThI
110 XUMUH.
Wroro no pazueny 12
Paspnen S. BeicokoMoOJIeKy IS pHBIE COCAUHEHHUSA
http://1september.ru/. XXypuan ms
51 BricokomonexkynsipHbie 6 y4uTENEN U HE TOIBKO. boibiioe
' COEIMHEHUS KOJIMYECTBO paboT yUEHUKOB, B TOM

YHCIIC 1 UCCIICAOBATCIBCKOI'O XapaKTepa.
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Hroro no pazneny

http://schoolbase.ru/articles/items/ximiya.

Bceepocculickuil KOJIBHBIN ITOPTAIL CO
CCbUIKaMHU Ha 00pa30BaTebHbIE CAalThI
110 XUMUH.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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http://schoolbase.ru/articles/items/ximiya

11 KJIACC

KonuyecTBo yacos
Ne i/ HaumeHnoBaHue pa3jesioB u K n DJIeKTpOHHbIe (LM (POBbIe)
) TeM IPOrpaMmbl Bcero OHTPO.ILHBIE PaKTHiecKue o0pa3oBaTesibHbIE PeCypChl
padoThI padoTbI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
http://1september.ru/. XXypnan mst
YUHTEJIEH U He TOJIBbKO. bonpnioe
Crpoenue aToma.
. KOJIM4ECTBO paboT yYEHUKOB, B TOM
Ilepronnueckuii 3aKOH U
YHUCIIE U UCCIIEN0BATEIIBCKOTO XapaKkTepa.
1.1 [Tepuonnueckas cucrema 9 0 0 ] ] . L
http://schoolbase.ru/articles/items/ximiya.
XUMHUYECKUX 35ieMeHToB J[. 1. - - <
Bcepoccuiickuii IIKOIBbHBIN OPTAJ CO
MenneneeBa "
CCBUJIKaMU Ha 00pa3oBaTeIbHbIC CATHI
110 XUMHUH.
http://1september.ru/. XXypuan mis
YUHTEIIEH U He TOJBKO. bombiioe
KOJIMYECTBO paboOT yYEHUKOB, B TOM
CrpoeHue BeniecTsa. YHCJIE U UCCIIEA0BATENBCKOTO XapaKTepa.
1.2 11 1 0 i . . .
MHoroo0pasue BelecTB http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuil IKOJIBHBIN TOPTAIL CO
CCBIJIKaMU Ha 00pa3oBaTelbHbIE CAThI
110 XUMHH.
http://1september.ru/. XXypuan mis
YUHTEIIEH U He TOJBKO. bonbmioe
KOJIMYECTBO paboOT yYEHUKOB, B TOM
YHCIIE U UCCIIEA0BATENBCKOTO XapaKkTepa.
1.3 XUMHYECKUE PEeaKIIUU 19 1 3 . . L
pearh http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuil MKOJIBHBIN TOPTAIL CO
CCBUJIKaMU Ha 00pa3oBaTeIbHbIE CAUThI
110 XUMHH.
Wroro no pazneny 39
Paznen 2. Heopranuueckasi Xumusi
2.1 Hemerais 31 1 3 http://1september.ru/. XKypnan mis
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YUUTENCH U HE TOJbKO. bonbiioe
KOJIMYECTBO pabOT yUEHUKOB, B TOM
YHClie U UCCIIE0BATEIbCKOTO XapaKkTepa.
http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuii IKOJIbHBIN MOPTAI CO
CCBhUIKaMH Ha 00pa30BaTeIbHbIE CAUTHI
110 XUMUH.

http://1september.ru/. XXypuan mis
YUHTEJIEH U HE TOJIBKO. bonpnioe
KOJIMYCCTBO pa60T Y4YCHHUKOB, B TOM
YHUCJIC 1 UCCIICAOBATCIILCKOI'O XapaKTepa.

2.2 Meraner 23 http://schoolbase.ru/articles/items/ximiya.
Bceepocculickuil KOJIBHBIN TOPTAIL CO
CCBhIJIKAMH Ha 06paSOBaTeJ'II>HBIe CAUTHI
110 XUMHU.
Hroro no paszneny 54
Pa3zpen 3. Xumus u :Ku3Hb
http://1september.ru/. XKypuan mst
YUHTEIIEH U He TOJIBKO. bonbnioe
KOJIMYECCTBO pa60T YYCHHUKOB, B TOM
3 1 MGTO)II)I IIO3HAHUA B XUMHUHU. 9 YUCJIC U UCCJICA0OBAT! CJ'II.)CKOF.O xapaIfTe_pa.
' XHUMHS U )KU3Hb http://schoolbase.ru/articles/items/ximiya.
Bcepocculickuil MIKOJIBHBIN TOPTAI CO
CCBhIJIKAMH Ha 06pa3OBaTeJ'ILHLIC CaUTHI
110 XUMHUH.
Hroro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102
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HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KosmnuecTBo yacos SeKTpo ¢ WHPpoBbIe
JIEKTPOHHBbIE HU(POBBI
Nen/m Tema ypoka Beero Kontpoasnbie IIpakTuyeckue 06pA30BATETBHbIE PECYPCHI
padoThI padoThI
[Ipenmer u 3HaYEHUE OPraHUYECKON
XMMUH, [IPEICTABICHHUE O http://1september.ru/.

1 1 0 0 : . . _
MHOT000pa3nu OPraHuYeCKUX http://schoolbase.ru/articles/items/ximiya.
COCTUHEHUN
DIEeKTPOHHOE CTPOCHUE aToMa
yriiepojia (OCHOBHOE U

2 BO30Y)KIEHHOE COCTOSHHS). 1 0 0 http://www.alhimik.ru.

BanenTHbIe BO3MOKXHOCTH aToMa

yriepoza

XuMudeckas CBSI3b B OpraHMYECKHUX

COeMHEHUX. MeXaHU3MbI http://1september.ru/.

3 . 1 0 0 : . . _
00pa3oBaHMs KOBAJICHTHON CBSI3H, http://schoolbase.ru/articles/items/ximiya.
croco0bl pa3peIBa CBsA3EH

4 Teopwust cTpoeHUs OpraHMYECKUX 1 0 0 http://1september.ru/.
coeaunenuii A. M. bytieposa http://schoolbase.ru/articles/items/ximiya.
Buter m3oMepun: CTpyKTypHas,

5 IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE 1 0 0 http://1september.ru/.
3¢ GeKThI B MOJIEKYIax http://schoolbase.ru/articles/items/ximiya.
OpPraHUYECKUX COSAMHEHUN
[IpencraBienue o K1acCUPUKAIUN U http://1september.ru/.

6 cUCTeMaThyecKkass HOMEHKJIaTypa 1 0 0 ; . . .

http://schoolbase.ru/articles/items/ximiya.
(IUPAC) oprannueckux BeIeCTB
Knaccudukanus peakiuii B http://1september.ru/.

7 N 1 0 0 : . . .
OpPraHUYeCKON XUMHU http://schoolbase.ru/articles/items/ximiya.

8 Cucremaruzanus 1 006001eHne 1 0 0 http://1september.ru/.
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3HAHUHU 10 TEME

http://schoolbase.ru/articles/items/ximiya.

AJIKaHBI: TOMOJIOTHYECKHUH P,
obmrast popmysa, HOMEHKIATypa U

http://1september.ru/.

o MBOMEpHA, SJICKTPORHOC 1 http://schoolbase.ru/articles/items/ximiya.
IMPOCTPAHCTBCHHOC CTPOCHUC
MOJICKYII
DU3NYECKUE ¥ XUMHUYECKHE http://1september.ru/.
10 . : : . -
CBOWCTBA aJIKaHOB http://schoolbase.ru/articles/items/ximiya.
11 EI:(()E:)?g[I,GIHHIﬁIaHI;II{/I(;BHBHHIE\f;f;He hitp://1september. ru/.
¥4 P http://schoolbase.ru/articles/items/ximiya.
AJIKAaHOB
[uknoankansl: oomas popmyna,
| e
P http://schoolbase.ru/articles/items/ximiya.
XHMHHGCKHXCBOHCTB,CHOCO6H
IMOJIYUYCHHUA U IPUMCHCHUC
Pemienue paC‘-IéTHI:IX 3aJ1a4 Ha
ONpeAeIICHUE MOJIEKYISIPHON
(hOopMyIIbI OPraHUYEeCcKOTO BEIECTBA hitp://Lseptember.ru/.
13 IO MAaCCOBBIM JIOJISIM aTOMOB : . . o
http://schoolbase.ru/articles/items/ximiya.
QJIEMCHTOB, BXOJAIIINX B €TI0 COCTaB.
CucreMmaru3anus 1 0000IIeHIE
3HAHUH 110 TEME
AJIKEHBI; TOMOJIOTHYECKUI pAA,
00m@1 GOPMYIIa, HOMEHKIIATYPa, http://1september.ru/.
14 JIEKTPOHHOE U MPOCTPAHCTBEHHOE : . . .
http://schoolbase.ru/articles/items/ximiya.
cTpoeHue Mosekya. CTpyKTypHas U
MUC-TPaHC-U30MCPUA AJIKCHOB
q)muﬂqecme 11 XIMHACCKHC http://1september.ru/.
15 CBOMCTBA anKeHOB. [IpaBuio : . . .
http://schoolbase.ru/articles/items/ximiya.
MapKkOBHHMKOBa
16 CriocoOsl MoTydeHus: U IPUMEHEHUE http://1september.ru/.

AJIKCHOB

http://schoolbase.ru/articles/items/ximiya.
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[IpakTrueckas padorta Ne 1 mo teme

17 "TlonydyeHue dTUIIEHA U U3VUCHUE http://1september.ru/.

YA " ya http://schoolbase.ru/articles/items/ximiya.
€TI0 CBOUCTB

| o

pedl yp http://schoolbase.ru/articles/items/ximiya.
(hopMyJIBI OPraHMYECKOTO BEIIECTBA
AJIKaJIMEHbI: CONPSKEHHBIE,

19 U30JIMPOBAaHHBIC, KyMYJIHPOBAaHHbIC. http://1september.ru/.

OCOOECHHOCTH IIEKTPOHHOTO http://schoolbase.ru/articles/items/ximiya.
CTPOCHUSA
XHUMHAYECKHE CBOMCTBA http://1september.ru/.

20 A : . . .
CONPSDKEHHBIX THEHOB http://schoolbase.ru/articles/items/ximiya.
Cnoco0bl osTy4eHus: 1 NpUMEHEHHE http://1september.ru/.

21 : ) . .
AJKAAMEHOB http://schoolbase.ru/articles/items/ximiya.
AJ'IKI/IHBIZ I‘OMOJ’IOI‘I/I‘IGCKI/Iﬁ pSI,ZL,
o0was (popMyna, HOMCHKIATYpa, http://1september.ru/.

22 NEKTPOHHOE U MPOCTPAHCTBEHHOE : . . _

http://schoolbase.ru/articles/items/ximiva.
CTPOEHUE MOJIEKYJI, (PU3UYECKHE
CBOMCTBA
23 XHUMHUYECKUE CBOMCTBA AJIKUHOB hitp://1september.ru/.
http://schoolbase.ru/articles/items/ximiya.
KauecTBeHHbBIC peaKkIMU Ha TPOIHYIO http://1september.ru/.

24 : . . ..
CBA3b http://schoolbase.ru/articles/items/ximiya.
CriocoOslI MoNTydeHus: U IPUMEHEHUE http://1september.ru/.

25 : ) . .
AJIKUHOB http://schoolbase.ru/articles/items/ximiya.
Pemenue 3amad: pacuéThl mo http://1september.ru/.

26 o : . . ..
YPaBHEHHMIO XUMHUYECKON peakLuu http://schoolbase.ru/articles/items/ximiya.
Cucremaruzanus 1 00001meHne http://1september.ru/.

27 . : . . ..
3HAHUH 110 TEME http://schoolbase.ru/articles/items/ximiya.
ApeHBII TOMOJIOTHYCCKHNUN pHI[, httD://lseDtember.rU/.

28 obmas hopmysia, HOMEHKIIATYypa.

DNEKTPOHHOE U IPOCTPAHCTBEHHOE

http://schoolbase.ru/articles/items/ximiya.
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CTpOEHHE MOJIEKYN OeH301a U
TOJTyoJIa, UX (PU3UYECKUE CBOICTBA

XUMHYECKUE CBOMCTBA aPEHOB:

http://1september.ru/.

29 peaKIMK 3aMEIIeHUs http://schoolbase.ru/articles/items/ximiya.
XUMHUYECKUE CBOMCTBA APEHOB: http://1september.ru/
30 DCAKIUTH HPHCOCMHCITHA, http://schoolbase.ru/articles/items/ximiya.
OKHCIIEHHE TOMOJIOTOB OeH30I1a
31 OCO00EHHOCTH XUMHUYECKHX CBOMCTB http://1september.ru/.
CTHpOJIa http://schoolbase.ru/articles/items/ximiya.
Pemenue pacu€THpix 3a1a4 Ha hitp://1september.ru/
32 OUPEACIICHIE MONCKYIAPHON http://schoolbase.ru/articles/items/ximiya.
(OpMYIIBI OPraHUIECKOTO BEIIECTBA
33 Cnoco0bl osTy4eHus: 1 IpUMEHEHHE http://1september.ru/.
apeHoOB http://schoolbase.ru/articles/items/ximiya.
| s e ey
p http://schoolbase.ru/articles/items/ximiya.
YIJIIEBOIOPOIOB
Pacuétel o ypaBHEHUAM
35 XUMHUYECKHX PEaKITUi. http://1september.ru/.
Cucremaru3zaiys 1 0000IIeHHe http://schoolbase.ru/articles/items/ximiya.
3HAHUH 0 TEME
36 [Mpuponuslii ra3. [TomyTHble http://1september.ru/.
He(TSHBIC ra3bl http://schoolbase.ru/articles/items/ximiya.
37 KaMmeHHBIH yroiib ¥ IPOIYKTHI €ro http://1september.ru/.
nepepadoTKu http://schoolbase.ru/articles/items/ximiya.
- Ee?;;}; Izle;?;cle eé ::é)epa60TKI/I. http://1september.ru/.
P PoAyX http://schoolbase.ru/articles/items/ximiya.
nepepaboTku HedhTH
o | s e ey
P http://schoolbase.ru/articles/items/ximiya.
YTJIEBOIOPOJIOB
40 ["a0reHOIPOM3BOTHBIE http://1september.ru/.
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YIJIEBOIOPOJIOB: DIIEKTPOHHOE
CTPOCHHE; PEAKIIMU 3aMEIICHHS
rajoreHa

http://schoolbase.ru/articles/items/ximiya.

[eiicTBue menoyei Ha
FaJIOI‘eHHpOI/ISBOI[HBIe.

http://1september.ru/.

4l BzauMoneiicTBrE TUTAIOTEHAIKAHOB http://schoolbase.ru/articles/items/ximiya.
C Martmem M iyHKOM
Cucremaru3zaius u 0000IIeHHE http://1september.ru/.

42 . " " : . . _
3HaHWi 10 paszaeny "YTIeBo0pOIbl http://schoolbase.ru/articles/items/ximiva.

43 KonrponsHas pabora 1o Teme http://1september.ru/.

"VraeBogopos"” http://schoolbase.ru/articles/items/ximiya.
Hpe[[eJ'H)HbIe OAHOATOMHBIC CIIMPTHI:

TOMOJIOTHYECKUH psifl, oOriast

dbopmyIia, CTpOCHHE MOJIEKYII, http://1september.ru/.

44 : . . __
M30Mepus, HOMEHKIIATypa, http://schoolbase.ru/articles/items/ximiya.
kiaccudukanus, puznueckue
CBOMCTBA
XUMHYECKUE CBOWCTBA MPEACTbHBIX http://1september.ru/.

45 : . . __
OJTHOATOMHBIX CITUPTOB http://schoolbase.ru/articles/items/ximiya.
CriocoOBbI MoJTyYeHHsI U IPUMEHEHUE http://1september.ru/.

46 : : : .
OJTHOATOMHBIX CITUPTOB http://schoolbase.ru/articles/items/ximiya.

47 Eﬁ;’\il’iﬂa%ggg:HiZﬁEmaTypa 1 http://1september.ru/.

- . http://schoolbase.ru/articles/items/ximiya.
(1)I/ISI/ILIGCKI/IX U XUMHWYCECKHUX CBOUCTB
8 Smaenrmmwons u rasepur, ux it/ 1september.rul
HEDHH, UX http://schoolbase.ru/articles/items/ximiya.
(l)I/ISI/I'-IeCKI/Ie U XUMHUYCCKHUE CBOUCTBA

49 CriocoOBbI MOTyYeHHsT U IPUMEHEHNE http://1september.ru/.

MHOT'O2TOMHBIX CIIUPTOB http://schoolbase.ru/articles/items/ximiya.
Deox: CTPOCHHE MOJICKYJIL, http://1september.ru/.
50 ¢busnueckue cBoiicTBa. TOKCHYHOCTH

(dhenomna

http://schoolbase.ru/articles/items/ximivya.
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http://1september.ru/.

°1 XuMuteckue CBoicTBa peHona http://schoolbase.ru/articles/items/ximiya.

59 CriocoObI MoJTyueHHsI U IPUMCHEHUE http://1september.ru/.
beHoaa http://schoolbase.ru/articles/items/ximiya.
[TpakTrueckas padota Ne 2. http://1september.ru/.

53 Pemenue skcnepuMeHTaIbHBIX 33024 - . . ..

8 N http://schoolbase.ru/articles/items/ximiya.
o Teme "CrupThl U HEHOJIBI
CucremMatusanus U 00001IeHNE http://1september.ru/.

54 . : ) . .
3HAHUMH 110 TEME http://schoolbase.ru/articles/items/ximiva.
AJII))IGFI/I)IBI 1 KCTOHBEI: BJICKTpOHHOG

55 oot . oo hitp://Lseptember.ru/.

PAZBL, 00IL http://schoolbase.ru/articles/items/ximiva.
dbopMmyna, uzomepus u
HOMEHKJIaTypa

56 ANBJIETUIBI M KETOHBI: (PH3UUCCKUE http://1september.ru/.

CBOWCTBA; pEaKIMK TPUCOCTUHEHHUS http://schoolbase.ru/articles/items/ximiya.

57 Ezzgggsilggzzﬂe:;(ﬂ ﬁl/l ALIETUIIOB hitp:/1september.ru/.

peakit AT http://schoolbase.ru/articles/items/ximiva.
U KECTOHOB
CriocoOBbI MOTydeHHsI ajTbICTH/I0B U http://1september.ru/.

58 : . . ..
KETOHOB http://schoolbase.ru/articles/items/ximiva.

59 copSomamme e, ocobaocTH http://Lseptember.ru/.

P ’ http://schoolbase.ru/articles/items/ximiya.
CTpOCHI/IH nx MOJ'ICI(YJ'I

60 E’j Ogi)?;ﬂml;[( II{<(I:II\(/:I§§”I[< Hliiy(gzanecxne http://1september.ru/.

P . ’ http://schoolbase.ru/articles/items/ximiya.
CBOHUCTBa
XUMHUYECKHE CBOWCTBA MPEACTbHBIX http://1september.ru/.

61 : . . .
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT http://schoolbase.ru/articles/items/ximivya.
OcoOeHHOCTH CBOMCTB MypaBbUHON http://1september.ru/.

62 KHCJIOThI. MHOTOOOpa3ue

KapOOHOBBIX KHUCIIOT

http://schoolbase.ru/articles/items/ximiya.



http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

OcoOEeHHOCTH CBOWCTB:
HEMpeIeTbHBIX U aPOMaTHIECKUX
KapOOHOBBIX, JUKAPOOHOBHIX,

http://1september.ru/.

63 THJPOKCUKAPOOHOBBIX KHCIIOT. http://schoolbase.ru/articles/items/ximiya.
[TpencraBuTeNN BHICIINX
KapOOHOBBIX KHUCJIOT

64 [ToHsiTHE O TPOU3BOIHBIX http://1september.ru/.

KapOOHOBBIX KHUCIIOT http://schoolbase.ru/articles/items/ximiya.

65 Cnoco0bl osTy4eHus: 1 NpUMEHEHHE http://1september.ru/.

KapOOHOBBIX KHCIIOT http://schoolbase.ru/articles/items/ximiya.
YKHBIC YPHUPBI: TOMOJIOTHYCCKUIN

66 1(3::11;([) 06111621;((%)0%Myn(; I(/)IJSI(())MepiIiI u hitp://1september.ru/. . . -

’ ’ http://schoolbase.ru/articles/items/ximiya.
HOMEHKJIATypa

67 dusnyeckue U XUMHYCCKUE http://1september.ru/.
cBO¥cTBa 3(hUpPOB http://schoolbase.ru/articles/items/ximiya.
Pemenue pacu€THpIxX 3a1a4: 110

68 YPaBHEHHUIO XMMUYECKOW PeaKIvy, http://1september.ru/.

Ha OnpeIesICHHE MOJICKYIIPHOM http://schoolbase.ru/articles/items/ximiya.
(OpMyJIBI OPraHMYECKOTO BEIIECTBA
ITpakTruueckas padora Ne 3.

69 Perenne sKkcrepuMeHTaIbHBIX 3a/1a4 http://1september.ru/.
no Teme "KapOOHOBBIE KUCTIOTHI. http://schoolbase.ru/articles/items/ximiya.
Cnoxubie 3¢upst”

Xupsl: crpoenue, huzndecKue u http://1september.ru/.

70 N : , . -
XUMHUYECKHUE CBOMCTBA (THAPOIU3) http://schoolbase.ru/articles/items/ximiya.
OcoOeHHOCTH CBOMCTB KUPOB,

COJIEPIKAIIMX OCTATKH http://1september.ru/.

71 : , . -
HeNnpeAeIbHbIX KUPHBIX KUCIOT. http://schoolbase.ru/articles/items/ximiya.
Kupsl B npupone
Mputa KaK COJTM BBICIITHX

79 KapOOHOBBIX KHCIIOT, HX MOIOIIIEEe http://1september.ru/.

nenicreue. [lousatue o
CUHTCTHUYCCKUX MOIOIINX CpeIICTBaX

http://schoolbase.ru/articles/items/ximiya.
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(CMC)

I'enetnueckas cBA3b Yrii€eBo40poa0B

73 U KHCIIODONCONCDKAILIX http://1september.ru/.

POJICOIepKalll http://schoolbase.ru/articles/items/ximiya.
OpraHI/I‘ICCKI/IX BCIIICCTB
PacuéTel 10 ypaBHEHHUIM http://1september.ru/.

74 . : o _
XMMHUYECKHX PeaKIni http://schoolbase.ru/articles/items/ximiya.
Cucremaruzanus 1 00001IeHNE http://1september.ru/.

75 . : . . ..
3HAHUMH 110 TEME http://schoolbase.ru/articles/items/ximiva.

| Compe e

A YT A http://schoolbase.ru/articles/items/ximiva.
, M- ¥ TIOJIMCaXapHIbl)
Monocaxapubl: pU3HYECKUE http://1september.ru/.

77 . : o .
CBOWCTBA M HAXOKJICHHE B IIPUPOJIE http://schoolbase.ru/articles/items/ximiya.
[TprMeHeHHE TIIOKO3bI, €€ 3HAYEHHE http://1september.ru/.

78 : . . .

B J)KU3HE/ICATEILHOCTH OpraHu3Ma http://schoolbase.ru/articles/items/ximiya.

| Do cuspes v

) 1 PHPOA http://schoolbase.ru/articles/items/ximiva.
HpI/IMeHeHI/Ie }ll/IcaxapI/IILOB
o | Demmspemsoome
P YL @ http://schoolbase.ru/articles/items/ximiya.
XUMHNYECKHNEC CBOUCTBA, HpI/IMCHeHI/Ie

81 [MousiTHE 00 NCKYCCTBEHHBIX http://1september.ru/.

BOJIOKHAX http://schoolbase.ru/articles/items/ximiya.
Pemenune pacueTHbIxX 3a/1a4 Ha
oTpesieNieHUe JI0JIM BBIXO/1a http://1september.ru/.

82 : . . .
MPOAYKTa PEAKI[HH OT TEOPETUUECKH http://schoolbase.ru/articles/items/ximiya.
BO3MOXKHOI'O
Cucremaruzanusa 1 0000IIeHnE http://1september.ru/.

83 . : . . .
3HAHUH 110 pa3aeny http://schoolbase.ru/articles/items/ximiya.
FOHTPOHI’HM pabora 1o Teme http://1september.ru/.

84 Kucnoponcoaepxkaniue

OpraHNYeCKHUe COCTUHEHUA"

http://schoolbase.ru/articles/items/ximiya.
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AMUHBIL: KIacCH(UKAIHS, CTPOCHHE
MOJIeKy, o0mast hopmyiia,

http://1september.ru/.

8 H30MEpHsi, HOMEHKIATypa U http://schoolbase.ru/articles/items/ximiya.
¢u3nveckre CBOMCTBA

86 XuMHYECKHE CBOICTBA http://1september.ru/.
ann(paTHIECKUX aMHUHOB http://schoolbase.ru/articles/items/ximiya.

87 ocaemmoen e cvolcrs it/ 1september.ru/

http://schoolbase.ru/articles/items/ximiya.
dHHUJIMHAa
Cnoco0bl osTy4eHus: 1 NpUMEHEHHE http://1september.ru/.

88 : : . .
amu(paTUIeCKUX aMUHOB http://schoolbase.ru/articles/items/ximiya.
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
u3oMepus, GU3MYECKHE CBOMCTBA. http://1september.ru/.

89 : : . .
OtaenbHbBIC TPEACTABUTEIN 0L http://schoolbase.ru/articles/items/ximiya.
AMHWHOKHUCJIIOT
XUMHYECKHE CBONCTRA
AMUHOKHCIIOT, HX OHMOJIOTMYECKOe http://1september.ru/.

90 : : . .
3HAYeHHe aMUHOKUCIOT. CHHTE3 U http://schoolbase.ru/articles/items/ximiya.
TUApOJIN3 MECIITHI0B
benku xak npupoHBIE OJTUMEPHI; http://1september.ru/.

91 : : . .
CTPYKTYPBI OCITKOB http://schoolbase.ru/articles/items/ximiya.

92 XHUMHUYECKHE CBOHCTBA OEIKOB http://1september.ru/.

http://schoolbase.ru/articles/items/ximiya.
A3zoTcoaepxaiiue
TeTEPOIUKINYCCKIE COCIMHEHUS. http://1september.ru/.

93 : : . .
HykienHOBbIE KUCIOTHI: COCTaB, http://schoolbase.ru/articles/items/ximiya.
CTPOCHUEC U Oonostornyeckas POJIb
[IpakTnueckas padora Ne 4.

Pemenne skcriepuMeHTATBHBIX 33249 http://1september.ru/.

94 " . - . ..
mo Teme "A3oTcoaepKarine http://schoolbase.ru/articles/items/ximiya.
OpraHu4eckue coeAuHeHus"

95 [TpakTrueckast pabora Ne 5. http://1september.ru/.
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Pemenue skciepuMeHTAIBHBIX 337124
o teMe "Pacno3naBanue
OpraHNYeCKUX COCTUHECHUI"

http://schoolbase.ru/articles/items/ximiya.

KouTponbhas pabota no teme

http://1september.ru/.

% Asorcozep ),I.(amﬂe opramtaeciie 1 http://schoolbase.ru/articles/items/ximiya.
COCINHCHUA
OCHOBHBIE TTIOHITHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA http://1september.ru/.

97 1 : : . -

U METOJIbI UX CHHTE3a — http://schoolbase.ru/articles/items/ximiya.
moJIMMEpur3alvAa U NOJUKOHACHCAIIUA

98 ITnacTMacchl. Y THIHM3AIHS U 1 http://1september.ru/.
nepepaboTKa IIacTHKa http://schoolbase.ru/articles/items/ximiya.
DnacToMepbl: HATYPAIbHBIH http://1september.ru/.

99 1 : : . .
CHHTETUYECKUE Kayuyku. Pe3una http://schoolbase.ru/articles/items/ximiya.
Bonokna: HaTypaJIbHbIC,

HCKYCCTBEHHBIC, CHHTCTUYCCKHE. http://1september.ru/.

100 1 : . . -
[Tonumeps! cienuamTbHOTO http://schoolbase.ru/articles/items/ximiya.
HAa3HAYCHUA
[IpakTuueckas padora Ne 6.

Pernrenue skcriepuMeHTAIBHBIX 33124 http://1september.ru/.

101 | 1 : : . .
no TeMe "Pacro3HaBaHue miacTMacc http://schoolbase.ru/articles/items/ximiya.
Y BOJIOKOH"

O06001IeHre U CUCTEMATU3 A

102 M3Y4EHHOTO MaTepHaja rmo TemMe 1 http://1september.ru/.
"BbICOKOMOJIEKYIISIpHBIE http://schoolbase.ru/articles/items/ximiya.
coeauHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KoaudecTBO 9acoB

Ne DJIeKTpPOHHbIe NN (ppoBbIE
/i Tema ypoka Beero Konrpoabnbsie IIpakTHyeckue 06PA30BATETBHBIC PECYPCHI
padoThI padoThI

1 Atom. CocTaB aTOMHBIX s7EP. 1 0 0 http://1september.ru/.

XuMuuecKui 3eMeHT. M30Torb! http://schoolbase.ru/articles/items/ximiya.
CrpoeHue IIEKTPOHHBIX 000JI0YCK http://1september.ru/.

2 1 0 0 : . . _
aTOMOB, KBAHTOBBIE YHCJIA http://schoolbase.ru/articles/items/ximiya.

3 Knaccugukaius XAuMHIECKUX 1 0 0 http://1september.ru/.
9JIEMEHTOB (S-, P-, d-, f-a;emMenThI) http://schoolbase.ru/articles/items/ximiya.
PacnpezencHue 31€KTPOHOB 110 http://1september.ru/.

4 1 0 0 . . . -
ATOMHBIM OpPOUTAIAM http://schoolbase.ru/articles/items/ximiya.
DIICKTPOHHBIE KOHGUIYpaIliH http://1september.ru/.

5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 0 0 . . . -

" http://schoolbase.ru/articles/items/ximiya.
BO30YXIEHHOM COCTOSTHUHU
DJIEKTPOHHBIE KOH(PHUTYpaIlMK HOHOB. http://1september.ru/.

6 1 0 0 : . . -
DNeKTPOOTPUIIATENEHOCTD http://schoolbase.ru/articles/items/ximiya.
Ilepuoauueckuii 3aK0H U

7 e orewenon 11 ) 0 0 e/ 1septernber.rul

T http://schoolbase.ru/articles/items/ximiya.
MenieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEl CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWICTB
8 OBpASYEMEIX M TPOCTOIX ) 0 0 http/1september.ul
pasy P http://schoolbase.ru/articles/items/ximiya.
CJIOKHBIX BCUICCTB 110 IrpyIrimnam 1
nepuoam
Cucremaruzanus 1 06001meHne http://1september.ru/.

9 . 1 0 0 : . . -
3HAHUMH 10 TeMe http://schoolbase.ru/articles/items/ximiya.

10 Buasl XuMHA4ECKOM CBSI3H. 1 0 0 http://1september.ru/.

Mexanu3mbl 00pa3oBaHHs

http://schoolbase.ru/articles/items/ximiya.
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KOBAJICHTHOM CBsI3U. BogopoaHas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUA

BasnieHTHOCTE U BaJIeHTHEBIE
BO3MOKHOCTHA aTOMOB. CBS3b

http://1september.ru/.

1 9JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C http://schoolbase.ru/articles/items/ximiya.
UX T€OMETPUUYECKUM CTPOCHHEM
IIpencraBienus 0 KOMIUIEKCHBIX http://1september.ru/.

12 COCTMHCHUSX: COCTaB U ; . . -

http://schoolbase.ru/articles/items/ximiya.
HOMEHKJIaTypa
BemecTBa MOJIEKYIIIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUS. THIIBI http://1september.ru/.

13 : . . .
KPHUCTAJUIMYECKUX PEIICTOK http://schoolbase.ru/articles/items/ximiya.
CBOMCTBA BEILIECTB

o | Homne o menspemec oo

e g http://schoolbase.ru/articles/items/ximiya.
pacTBOpax
Hctunnable pacTBOPHI: HACKHIIICHHBIC http://1september.ru/.
15 Y HEHACBIIIEHHBIE, PACTBOPUMOCTD. : . . _
http://schoolbase.ru/articles/items/ximiya.
Kpucramnorunaparst
CriocoObI BEIpaXKCHUST KOHIICHTPAIIUU http://1september.ru/.

16 : . . .
pacTBOpOB http://schoolbase.ru/articles/items/ximiya.
Pemienue 3aau ¢ uCnoyib30BaHUEM
MIOHATHUH ""MaccoBast 10JIs http://1september.ru/.

17 N " - . . .
pacTBOpEHHOrO BelecTna', http://schoolbase.ru/articles/items/ximiya.
"MOJIsIpHAasi KOHLIEHTpaus"

Knaccugukarius v HOMEHKIATypa http://1september.ru/.

18 : . . o
HEOpPraHMYECKUX BEIIECTB http://schoolbase.ru/articles/items/ximiya.
CucremaTu3aius u 0000IIeHNE http://1september.ru/.

19 . : . . .
3HAHUI 10 TeMe http://schoolbase.ru/articles/items/ximiya.

20 KonTtponbHas pabora o Temam http://1september.ru/.

"Ctpoenue aroma. [lepuonnueckuii

http://schoolbase.ru/articles/items/ximiya.
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3akoH u [leprognyeckas cucrema
XUMHUUYECKUX 3jiemeHToB J[. 1.
MenneneeBa", "CTpoeHue BeliecTBa.
Mmuoroob6pa3ue Bemect"

Knaccudukanuss XUMHIeCKHX

peaKkuuii B HEOPraHMYECKOU U
OpraHMYECKON XUMHUHU. 3aKOH

http://1september.ru/.

21 COXpaHEHMs MaCChl BEIIECTB; 3aKOH http://schoolbase.ru/articles/items/ximiya.
COXpPaHCHUA U ITPEBPALICHNA SHECPTHUU
IIpHU XUMHYCCKUX PCAKIUAX

| pemmenme o e
PCaKitu. 1ep http://schoolbase.ru/articles/items/ximiya.
YpaBHCHHA

93 E;S;:gff;; H;I}:p :;IH;HHHM http://1september.ru/.

peakdl http://schoolbase.ru/articles/items/ximiya.
TCPMOXUMHUYCCKUM YPAaBHCHUSAM
CKOpOCTB XUMHYECKOU pCaKIH, €€ http://lseptember.ru/.
24 3aBUCUMOCTD OT Pa3IMYHbIX . . . -
http://schoolbase.ru/articles/items/ximiya.
¢axTopoB. KaTanus u katanuzaTopsl

o5 I'oMOreHHbIe U reTeporeHHbIC http://1september.ru/.
peaKkIuu http://schoolbase.ru/articles/items/ximiya.

| pmemecias pia e | 1o tewe

P . p " http://schoolbase.ru/articles/items/ximiya.
CKOPOCTh XUMHWYCCKOU pCAKITUN
OO6patumble U HEOOpaTUMBbIE http://1september.ru/.

27 : . . .
peakini. XHMHYECKOE paBHOBECHE http://schoolbase.ru/articles/items/ximiya.
[TpakTrueckast padota Ne 2 o teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha http://1september.ru/.

28 : . . .
MOJIOKCHUE XUMHUIECKOTO http://schoolbase.ru/articles/items/ximiya.
paBHOBeCHS"
3JI€KTpOJII/ITI/I‘-IeCKaSI Jucconuanus. http://lseptember.ru/.

29 CwiibHBIC U C1a0bIe DJIEKTPOIUTHI.

CrerneHp THUCCOIUAIINT

http://schoolbase.ru/articles/items/ximiya.
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HNonnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. Bogopo HbIii hitp://1september.ru/. . . -
http://schoolbase.ru/articles/items/ximiya.
nokazatenb (pH) pactBopa
I'maponms coseii. Peakmun
31 Hpgfem}omﬂe 5 paCTnga); http://1september.ru/. _ _ o
http://schoolbase.ru/articles/items/ximiya.
OJICKTPOJIUTOB
IIpaktrueckas padora Ne 3 o teme
32 ")I()HMquCKHe ;)eaxupm B pacTBOpax http//1september.ru/. . . o
" http://schoolbase.ru/articles/items/ximiya.
QJICKTPOJIUTOB
KHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIC
33 [?eaKIII/II/I. Baxueiilme OKUCIUTEIN U hitp://1september.ru/. . . .
http://schoolbase.ru/articles/items/ximiya.
BOCCTAHOBHUTCIIN
34 MeTo 3IeKTPOHHOrO (3JIEKTOHHO- http://1september.ru/.
HOHHOT0) OanaHca http://schoolbase.ru/articles/items/ximiya.
DJIEKTPOJIU3 PACTBOPOB U PACIIIABOB http://1september.ru/.
35 : . . .
BEIIECTB http://schoolbase.ru/articles/items/ximiya.
36 Pemenue 3a1a4 pa3TuIHBIX THIIOB http://1september.ru/. . . ..
http://schoolbase.ru/articles/items/ximiya.
37 Pewienue 3ana4 pa3sau4HbIX TUIIOB hitip://1september.ru. . . .
http://schoolbase.ru/articles/items/ximiya.
| pisepenberrs.
" http://schoolbase.ru/articles/items/ximiya.
peaKuuu
39 KonTponsHas paboTa 1o teme http://1september.ru/.
"Xumuueckue peakuu” http://schoolbase.ru/articles/items/ximiya.
ITomoxeHe HEMETAIIOB B
IIepuonnueckoii cucreme
40 XUMHYECKHX d51eMenToB J1. 1. http://1september.ru/.
MenzeneeBa 1 0COOCHHOCTH http://schoolbase.ru/articles/items/ximiya.
CTPOCHUA UX aTOMOB. duznueckue
CBOMCTBA HEMETAJIJIOB
41 ANOTpONUs HEMETAJUIOB (Ha http://1september.ru/.
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npuMepe Kucaopoaa, cepsl, pochopa
U yTJIepoJa)
Bonopon: nonmyuenue, pusndeckue u

http://schoolbase.ru/articles/items/ximiya.

http://1september.ru/.

42 XUMHYECKHE CBOMCTBA. [ HaApHIbI http://schoolbase.ru/articles/items/ximiya.
FaJ'IOFeHBIZ HaXO0XICHUC B HpI/IpO,Z[C, http'//lseptember ru/
43 croco0h! HOquefI us, usnecKue u http://schoolbase.ru/articles/items/ximiya.
XUMHYCCKHNEC CBOMCTBA
["anorenoBoniopoabl. Baxkneiue hitp://1september.ru/
44 KHCITOPOZACOACPHAAIHE COCTHHCHHA http://schoolbase.ru/articles/items/ximiya.
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBITIIUICHHBIC
45 CHOCOOBI OIYYCHHUS TaJIOTCHOB. http://1september.ru/.
[TprMeHeHME TaTOreHOB B UX http://schoolbase.ru/articles/items/ximiya.
COEIMHEHUI
[Tpaktuyeckas padora Ne 4. Pemenue http://1september.ru/
46 EKCHepHMef-‘ITaJII)HBIX 3a/1a4 110 TeMe http://schoolbase.ru/articles/items/ximiya.
["a;morens!
Kucnopon: naboparopHsie u
MPOMBIIIJIEHHBIE CIIOCOOBI http://1september.ru/
4t HOMYHCHIA, (bmlfqecme 1 http://schoolbase.ru/articles/items/ximiya.
XUMHUYeCKHue cBoiicTBa. O30H.
HpI/IMeHeHI/IC KHCJIOpOI[a " O30Ha
48 OKCHILL H TEDOKCIILL http://1september.ru/.
a p a1 http://schoolbase.ru/articles/items/ximiya.
49 Perrenue 3agad pa3anyHbIX TUIIOB hitp:/1september.ru/.
a1 p http://schoolbase.ru/articles/items/ximivya.
0 | comot o e hitp://1september.ru/.
yqv > http://schoolbase.ru/articles/items/ximivya.
XUMHNYCCKHUEC CBOUCTBA
http://1september.ru/.
51 Ceposonopox, cynbhuae! http://schoolbase.ru/articles/items/ximiya.
52 Kucnopoacoaepxariue coeTuHEHUS http://1september.ru/.
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cepbl. OCOOEHHOCTH CBOWCTB CEpHOM
KHCJIOTBI

[IpakTuueckas padora Ne 5. Pemenue

http://schoolbase.ru/articles/items/ximiya.

http://1september.ru/.

53 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME . . . -

" N . http://schoolbase.ru/articles/items/ximiya.
Cepa u e€ coelMHEeHUs

A30T: HaXO0XJACHUE B IPUPOJIC,

CHOCOOBI OayYeHHS, GPUIUIECKUE U http://1september.ru/.

54 . : . . _
XHMHYECKHE CBOMCTBA. AMMUAK, http://schoolbase.ru/articles/items/ximiya.
HUTPUIBI
Kuciopoconepiiatuie COCAMHCHIT http://1september.ru/.

55 azora. OCOOEHHOCTH CBOMCTB : . . -

N http://schoolbase.ru/articles/items/ximiya.
A30THOW KHCIIOTHI

56 [TpuMeHeHre a30Ta U €ro http://1september.ru/.

COCMHEHUI. A30THBIC yIOOpCHHUS http://schoolbase.ru/articles/items/ximiya.
®dochop: HaxOXkIEHNE B IPUPOJIE,

57 CHOCOOBI OMyYCHHUS, PUIUUESCKUE http://1september.ru/.

XUMHYeckue cBoiicTBa. Dochuasl u http://schoolbase.ru/articles/items/ximiva.
bochun

58 g(l)(ggj(l)mc(}))og@;ga,ne kucioTsl. Comu http://1september.ru/

peoiepratt ’ http://schoolbase.ru/articles/items/ximiya.
bochopHON KUCIOTHI

59 [Mpumenenue pocdopa u ero http://1september.ru/.
coenuHeHnil. DocdopHbie y1oOpeHUs http://schoolbase.ru/articles/items/ximiya.
[IpakTuueckas padora Ne 6. Perenue hitp://1september.ru/.

60 AKCIIEPUMEHTAITLHBIX 337124 10 TeMe : . . .

N " http://schoolbase.ru/articles/items/ximiya.
A3oT u pocop U UX coeTMHEHUS

Yrnepoa: HaXxoXIeHUE B PUPOJIE,

AIJIOTPOIHBIE MOAU(HUKAIINH; http://1september.ru/.

61 . : . . __
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, http://schoolbase.ru/articles/items/ximiya.
pUMEHEHHE

62 Oxkcup yrinepona(Il), oxcun http://1september.ru/.

yraepona(IV), yronsHas kucinora u

http://schoolbase.ru/articles/items/ximiya.
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eé con

63 Pemenue 3aay pa3nu4HbIX TUIIOB hitp:/1september.ru/. . . ..
http://schoolbase.ru/articles/items/ximiya.
Kpemunii: HaxokaeHHue B IpU

64 c£:co6bl noiyzelfljﬂ (gmngefl?lfs ’I/I hitp:/1september.ru/. . . ..

L http://schoolbase.ru/articles/items/ximiya.
XHMHYECKHUE CBOMCTBA
Oxcun kpemuus(IV), kpeMHueBas http://1september.ru/.

65 : . . -
KHMCJIOTA, CUJIMKATHI http://schoolbase.ru/articles/items/ximiya.
ITpuMeHeHnne KPEMHHMS U €TI0

66 copeILI/IHeHHﬁ. CI;eKno ero hitp:/1september.ru/. . . -

’ http://schoolbase.ru/articles/items/ximiya.
MOJTy4YCHHUE, BH]IBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB hitp://1september.ru/. . . -

http://schoolbase.ru/articles/items/ximiya.

68 Cucremarusarus 1 00001eHne http://1september.ru/.
3HaHuii 1Mo Teme "Hemeramisr" http://schoolbase.ru/articles/items/ximiya.

69 KouTposnsHast pabota 1o Teme http://1september.ru/.

"Hemeramasr" http://schoolbase.ru/articles/items/ximiya.

20 AHanu3 pe3ynbTaToB KOHTPOJIBHON http://1september.ru/.
paboThI, KOPPEKITUS OMIHOOK http://schoolbase.ru/articles/items/ximiya.
ITomosxenne MeTanIoB B
Ilepuonnueckoi cucreme

71 XAMHWYECKHUX DJIEMEHTOB. http://1september.ru/.

Oco0eHHOCTH CTPOCHUS http://schoolbase.ru/articles/items/ximiya.
3IEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB
OO6mue ¢puznueckre CBOMCTBa http://1september.ru/.
72 MetasuioB. [I[puMeHeHne MeTanioB B htto-//schoolb Jarti . -
p://schoolbase.ru/articles/items/ximiya.
OBITY U TEXHUKE

73 CruiaBel MetaiioB. Kopposus http://1september.ru/.

METaJIJIOB http://schoolbase.ru/articles/items/ximiya.
http://1september.ru/.

74 Pewienue 3ana4 pa3an4HbIX TUIIOB

http://schoolbase.ru/articles/items/ximiya.
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DIIEKTPOXUMHUYECKUH P

http://1september.ru/.

& HanpsxeHHii MeTaios. Ooue http://schoolbase.ru/articles/items/ximiya.
CIocoObI MOJTYyYEHUS] METAJUIOB
OO61as xapakTepuCTHKa METAJIOB
IA-rpynnel [lepuoauueckoii cuctemsl
XUMHYECKHX 3JIeMeHTOB. HaTpuii u http://1september.ru/.

76 . : . . __
KaJIMii: oJy4YeHue, pusndeckue u http://schoolbase.ru/articles/items/ximiya.
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTBIX BEIIECTB U UX COCTMHEHUN
OO0m1as XxapakTepUCTUKA METAIIOB
lHA-rpynnst [lepuoanueckoit
CHCTEMBI XMMIECKHX S/IEMCHTOB. http://1september.ru/.

77 Maruuii 1 KaJbIyii: moxy4eHue, . . . .

o http://schoolbase.ru/articles/items/ximiya.
du3HYECKrEe M XUMUICCKIE CBOMCTRA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U HX
COeTMHEHNN

78 JKEcTtkoCcTh BOJIBI M CITOCOOBI €€ http://1september.ru/.
yCTpaHEeHUs http://schoolbase.ru/articles/items/ximiya.
ATIOMUHUI: noiy4enue, buznueckue http://1september.ru/.

79 Y XMUMUYECKHE CBOMCTBA, . . . -

http://schoolbase.ru/articles/items/ximiya.
MIPUMCHCHUE
AMpoTepHbIe cBOMCTBA OKCHIA U
TUIPOKCHUA aTFOMUHUS, http://1september.ru/.

80 : . . -
THIPOKCOKOMIUIEKCHI AITFOMHHUS, UX http://schoolbase.ru/articles/items/ximiya.
MPUMEHEHUE

81 Pemienue 3a1au pa3auyHbIX TUIOB http://1september.u/

AP http://schoolbase.ru/articles/items/ximiya.

B2 uenepmventamon st o Towe. /1 september.
axenep A " http://schoolbase.ru/articles/items/ximiya.

MeTauTel TJIABHBIX ITOATPYIIIT
OO61mas xapakTepuCTHKa METAJUIOB http://1september.ru/.
83 no6ouHsIX noarpymi (b-rpymm)

[Tepuoanueckoil cuCTeMbl

http://schoolbase.ru/articles/items/ximiya.
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XUMHYCCKHUX DJICMCHTOB

dusnyeckue U XUMHUYECKUE CBOMCTBA

http://1september.ru/.

84 XPOMa M CT'0 COCAMMCHHI, HX http://schoolbase.ru/articles/items/ximiya.
MIPUMEHEHUE
Baxueiimye coeTMHECHUST MapTaHIia. http://1september.ru/.
85 [TepmanranaT Kanus, ero : . . -
. http://schoolbase.ru/articles/items/ximiya.
OKHCITUTEIbHBIC CBOWCTBA
®dusndeckue 1 XUMHYECKUE CBOMCTBA
86 JKele3a ¥ ero COeAMHCHUIA. http://1september.ru/.
[MonyueHue ¥ MPUMEHEHHE CILJIAaBOB http://schoolbase.ru/articles/items/ximiya.
xKenesa
87 3:3:;;62?22: iﬁfgggcﬁe cpomctsa http://1september.ru/.
A A ’ http://schoolbase.ru/articles/items/ximiya.
IMPUMCHCHUEC
OuznyecKkue 1 XUMUIECKHE CBONCTBA
[IMHKA U €r0 COEIUHEHNN, UX http://1september.ru/.
88 . . . -
npuMeHeHHe. [ uIpoKCOKOMIUIEKCHI http://schoolbase.ru/articles/items/ximiya.
IIMHKa
[Ipaktrueckas padorta Ne 8. Perenue http://1september.ru/.
89 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME : . . -
" " http://schoolbase.ru/articles/items/ximiya.
MerTaibl TOOOYHBIX MOATPYIIT
90 Pemenue 3aga4 pa3aMyHBIX TUIIOB http://1september.ru/.
AP http://schoolbase.ru/articles/items/ximiya.
S wsenmors warepata o reve it /1september.rul
" ¥ " P http://schoolbase.ru/articles/items/ximiya.
MerTanmnbl
92 KonTtponbHas pabora o Teme http://1september.ru/.
"Mertasuibr" http://schoolbase.ru/articles/items/ximiya.
93 AHanu3 pe3ynbTaToB KOHTPOJIBLHOU http://1september.ru/.
paboThI, KOPPEKITUS OMIHOOK http://schoolbase.ru/articles/items/ximiya.
94 Pois xumuu B 00ecrieueHUN http://1september.ru/.

YCTOMYMBOI'O pPa3BUTHUSA

http://schoolbase.ru/articles/items/ximivya.
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yenoBedecTBa. IloHsTHE O Hay4YHBIX
METOAaX MCCICA0OBaHNA BCIICCTB

Hay‘-IHBIG IMPUHIHUIIBI OPpraHru3aluu

95 XHMHYECKOTO TIPOM3BO/ICTBA. 1 http://1september.ru/.
[TpomblnIeHHBIE CITOCOOBI http://schoolbase.ru/articles/items/ximiya.
l'IOJ'Iy‘ieHI/ISI Ba)KHCﬁIHPIX BCIIICCTB
96 ?I?Miﬁgm:;srg Hf:?;i 1 http://1september.ru/.
Py Ler cpex http://schoolbase.ru/articles/items/ximiya.
IIOCJICACTBUA
97 XUMHUS 1 30pPOBbE Y€IOBEKA. 1 http://1september.ru/.
JlekapCTBEHHBIC CPECTBA http://schoolbase.ru/articles/items/ximiya.
KMyt T, PO, XHIMIH B http://1september.ru/.
98 o0ecrieueHuy MUIEBOI 1 . . . ..
http://schoolbase.ru/articles/items/ximiva.
0€e30I1aCHOCTH
Kocmernueckue u napdromepHbie http://1september.ru/.
99 1 : ) . .
cpezncTBa. beiToBast XuMust http://schoolbase.ru/articles/items/ximiya.
XHMMVB CTPOUTEIILCTEE. http://1september.ru/.
100 Baknelimmue cTpOUTENBHBIE U 1 : . . _
http://schoolbase.ru/articles/items/ximiva.
KOHCprKHI/IOHHBIC MaTepI/IaJ'II)I
100 | Optasmiesocns s somepammine 1 hitp://Lseptember.ru/.
p p http://schoolbase.ru/articles/items/ximiya.
yao0peHust
Cucremaruzanus 1 06001meHne http://1september.ru/.
102 . 1 : . . ..
3HAHWUH 10 TEME http://schoolbase.ru/articles/items/ximiya.
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 xnacce/ I'abpuensa O.C.B.B., Aknmoneproe o0miectBo «31aTenbeTBo
«IIpocBemieHne

» Xumus, 11 xmacce/ Epemun B.B., Ky3smenko H.E., [IpoznoB A.A., Jlyaun B.B.; moxg
penakiuei Jlynuna B.B., O0mecTBo ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO «/[PODA»;

AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
1. Junaktrueckuid Mmatepuan mo xumuu st 10-11 knaccoB: mocodue st yaurens/ A.M.

Panenkuii, B.I1. 'opmkosa, JI.H. Kpyrnukoga. - 8-e uzn. - M. : [IpocBemenue, 2005

2. Xumus B ypaBHEHUsAX peaknmii: yueonoe nocoodue/ XK.A. Koukapos. - U31.6-e - PocToB
u/J1: ®enukce, 2019.

3. O6mas xumusi. COOpHUK 3a7a4 U yIpakHeHui: Yue0. mocodue. - M.: OO0
"N3narensctBo HoBast Boana", 2004.

4. Xumusi. 3a1anusi BRBICOKOTO YPOBHS CJIOKHOCTH JiJ1si TOAT0TOoBKU K EI'D: yueOHo -
Meroandeckoe nmocooue/ [lox pen. B.H. Joponbkuna. - U31. 5-¢, ucnpas. u gom. - PoctoB
v/]1: Jlernon, 2014.

5. 'padpuaeckue AUKTAHTHI MO XUMUHK:paboyas TeTpanb, 11 kmacc. - M.: BAKO, 2017.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. http://www.alhimik.ru. [IpencraBiens! cieayromne pyoOpuku: COBETbl aOUTYPUEHTY,
YYHUTEII0 XUMHH, CIIPABOYHUK (OUYE€Hb OO0JIbINast MOA00PKA TaOIHI] i CIIPABOYHBIX
MaTepuasoB), Becénas XUMUs, HOBOCTH, OJIMMITNA/Ibl, KYHCTKaMepa (Macca HHTEPECHBIX

HMCTOPUYECKUX CBEICHHUI).



2. http://www.hij.ru/. Xypnan «XumMus 1 )KU3Hb» MIOHATHO U 3aHUMATEJILHO PACCKa3bIBAET
000 BCEM MHTEPECHOM, YTO IIPOUCXOTUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHBII )KypHaT « XUMUKU U XUMHS», B
KOTOPOM TIPE/ICTABICHO MHOXECTBO OIBITOB 110 XUMHH, 3aHUMATEIILHON HH(POPMAIUH,
MO3BOJISIIONICH YBJICYb YYCHUKOB IKCIIEPUMEHTAIBHOW YaCThIO IPEIMETa.

4. http://c-books.narod.ru. BceBo3aMoskHast TuTepaTypa Mo XUMHUH.

5. http://1september.ru/. XKypHan mis yaureneil u He TOIbKO. borbIioe konmmyecTBo paboT
YYCHHUKOB, B TOM YHCJIC ¥ HCCIICIOBATEIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii ITKOJIBHBIHN TOPTA CO

CCBUIKaMH Ha 00pa30BaTEIbHbIC CAUTHI IO XUMHUH.
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