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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUU Ha YPOBHE CpEOHETro o00mero ooOpa3oBaHUs
paspaborana Ha ocHOoBe dDemepasbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHU K pe3yIbTaTaM OCBOCHUS
(denepanbHOM 00pa30BaTENbHON NPOrpaMMbl CPEIHEro oOLero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DeaepalibHOM  TOCYJAPCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3amnusx Poccuiickoii
denepanny, peanu3yOMUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX TMOnokeHuN «Crparernn pa3BuTus BocnuTaHuss B Poccuiickon
®enepanuu Ha miepuon 10 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MporpamMmbl IO XUMHUHU, K OINPEACICHUIO
oOuieil ctparerun 00y4eHHsl, BOCIUTAHUS U Pa3BUTHUSA 00y4YarOIIUXCsl CPEICTBAMU
yaebHoro npeameta «Xumus» 1751 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble noioxkenns GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJIEp)KaHus, pe3yJbTaTOB OOy4YeHHMsI U TpeOOBaHUII K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOe oOpa3zoBaHue, II0JIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON OpraHU3alliu, SBISETCS HEOTHEMIIEMOM YacThIO HX
oOpazoBanHocTH. OHO CHYXXHT 3aBEepUIAIONIMM JTaloOM pealu3aldyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
NO3HAHUsI 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U 0OLLEH KyIbTYphI
YEJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peanusyercs XuMuyeckoe oOpa3oBaHUE
oOyuaroluxcsi Ha YPOBHE CpEIHEro oOIIero o0pa3oBaHUs CPeACTBAMH YYEOHOIO
npeaMera «XHUMHSA», CONEpPKAHME U IIOCTPOEHHE KOTOPOro OIPEIENICHbl B
IporpaMme MO XHMHUHM C YYETOM CHEHU(PUKH HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUH TPUPOABl U B MaTEpUAIbHOW XU3HU OOIIECTBa, a TakXkKe C Y4ETOM
o0mmx 1ened W MPHUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero odmiero oopazoBanus B Poccuiickoit denepanmm.

XUMHSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0coOyl poiib B
COBPEMEHHOW IUBUJIM3AIMU, B CO3aHUU HOBOW 0a3bl MaTepUAIBbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAIIMOHAIBHOIO HAYYHOI'O MBIILJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJACTABICHUS 00 OKPYXKAIOLUIEM MHUpPE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTopoe (hopMHpyeTcs B XMMUU HAa OCHOBE NOHHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUSA B3aUMOCBI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUsS CTana
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
Tpyda WU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XMMHsS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBlieHA HAa pEUICHUe
III00aNBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEIOBEYECTBA — CBHIPHEBOM,
YHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBUM € OOmMMMM LENSAMH W MPUHIMIIAMH CPEAHETO OOIIETo
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN ypOBEHb
U3YYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0O UM i  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKIKYEHHWA B JKU3Hb COLIMYyMa, HPOJOJKCHUS
o0pa30BaHMs B pa3IMYHbIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBimUMU  IpeaMeTa  «XUMUsS»  SABISAIOTCA  0a30BblE  KypChbl —
«Oprannyeckas xumuss» U «OOm@as M HEOpPraHUYecKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJICpKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYyKH: cHCTEMa
3HAHUU MO HEOPraHMYECKOW XMMHHM (C BKIIOUEHUEM 3HAHUI U3 O0IIel XUMUM) U
opranudeckoi xumuu. PopMUpPOBaHUE NAHHOM CUCTEMBI 3HAHUN NPHU HU3yYEHUH
npeaMera oOecredyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO0 MHOroo0Opasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUU HAa OCHOBE
CUCTEMHOIO TOJXOJa K H3YyYEHHI0O ydeOHOro marepuaja U O0O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHH BEIIECTBA
paccMaTpUBaIOTC Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKUX
COCAUHEHHUN, a TaKXe Ha YPOBHE CTEPEOXUMUYECKHUX M DIIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBeneHHs 00 U3y4aeMblX B Kypce
BEIIIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB JIO CIOXKHBIX OHOJIOTHYECKU
aKTUBHBIX COEAUWHEHHH. B Kypce OpraHMyecKoW XUMHUH NOJIYYarOT DPa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O O0ILEro 0O0pa30BaHUs MEPBOHAYAIbHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEAKLINH.

[lon HOBBIM yriom 3peHuss B ImpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsi HM3YYEHHBI Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHMs
TEOPETUUECKU MaTepuad U (AaKTOJIOIMUECKHE CBEICHHS O BEIEeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias M HeopraHuyeckas
XUMUSD» O0yYarouuMCsl TPEJOCTABISAETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIINH,
Iy0)Xe TMOHATh HUCTOPUYECKOE U3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
o0o01arorieit 10 0ObACHAIONMIEH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMI O BaKHEWIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, a TAKKE O XMMUYECKUX PEAKLMSIX, UX CYLUIHOCTU U
3aKOHOMEPHOCTAX MNpPOTEKaHus JomnoyiHsgeTrcs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAaMHU COJCPXKAHUsSI, WMEIOIUMHU KYJIbTYpPOJIOTUYECKUH W TPHUKIATHON
XapakTep. OTH 3HAaHUA CHOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBS3U XUMHUHU C
IpYTMMU HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABATEIbHOW U IMPaKTUYECKOU
JESTEIbBHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsSI K IPOLECCY
TBOpYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTIOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pEelIeHUs MHTEJUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 33Ja4. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS — W3YYEHHs] OPHUEHTHPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TOHUMAHUS
¢unocopckux Hied, TaKuX Kak: MaTepUaJbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHMYECKOr0 MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTb MPHUPOJHBIX SBICHUN MyTEM OSKCIEpUMEHTa U
pelIeHrsT TMPOTUBOPEUMH MEXAY HOBBIMH (akTaMd U  TEOPETUUYECCKUMHU
MPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUN SKOJOTHYECKUX Mpodiiem, a
Takke MpoleM cOepekeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B mnnane pemeHus 3amad  BOCMUTAHHS, pPa3BUTHUS U COLUATH3AIIH
o0Oydaromuxcsi MPUHATBIE MPOTPAMMONM IO XUMHH TOJIXOABl K OIpPEACTICHUIO
COJIEp)KaHUsl M TOCTPOCHUSA THpeaMeTa IpeaycMaTpuBaloT (HOPMUPOBAHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JAECUCTBUH, HMEIOMMX 0a30Bo€ 3HAUCHHE MJis
pPa3IMYHBIX BHJAOB JEATEIBHOCTH: PpEIIECHUS MpoOsieM, TMOWCKa, aHalu3a W
00paboTku nH(popManru, HEOOXOTUMBIX I MPUOOPETCHUS OMBITA MPAKTUIECKON
U HUCCIIEIOBATENIbCKON NEATEIBHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TO3HAHWUU
XUMHUH.

B mnpaktuke npenopaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHWMsI, TaK U HA YPOBHE CPEAHETO 00IIero oOpa3oBaHus, MPU OMPEACICHUN
COJIep)KaTeIbHON XapaKTEepPUCTUKHU IeJIe W3YyYeHUs NpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TNPU3HAETCS (POPMUPOBAHHE OCHOB
XMMHMYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKA W KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C



METOJUYECKOW TOUYKHU 3pPEHUS] TAKOW MOJAXOJ K OINpPEACNICHUIO Iiesied H3ydeHus
IIpeIMETA ABJISIETCS BIIOJIHE ONPABJAAHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMHM ILIEJSIMU W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMupoBaHUE CHUCTEMBl XHMHUYECKMX 3HAHUW KakK BaKHEHIeH
COCTaBJSIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIC TMOHATHA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHMMAHHE CYIIHOCTHU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAaX IMO3HAHUS
BEIIECTB M XUMHUYECKHX peakluud, HEOOXOIUMBIX [JIsI TPHOOpETEHUs
YMEHHI OpPUEHTUPOBATHCS B MHpE BEIIECTB M XUMHUYECKUX SBICHHM,
MMEIOLIUX MECTO B MIPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHUH U CIOCOOOB AEATEIbHOCTH, CB3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHWMHUYECKOTO OKCIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30macHOro 0OpaIIeHNs C BEIECTBAMH.

Hapsiny ¢ atuM, copepxaTenbHasi XapaKTepUCTUKA IIeJIeH U 3a/1a4 U3y4YeHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHCTEME CpellHero oduero odpazoBanus. CerogHs B
NpEenoJaBaHMM  XMUMHM B OOJIbIIEH CTENEHH OTHAETCA  MPEANOYTEHUE
NPAaKTHYECKONH KOMIIOHEHTE COJep)KaHusi OOydeHUs, OPHUEHTHPOBAHHON Ha
IOJIFOTOBKY BBIIMYCKHUKA 00I11€00pa30BaTENIbHON OpraHMU3alliM, BIAJCIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKIUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHWUN W MPUMCHEHUS WX B PEATbHOW >KU3HU
JUISl peIEHUS] TPAKTUYECKUX 3a]1aY.

B cB3u ¢ 3TUM mnpu u3yyeHUHM TmpeameTa «XUMHUS» JOMHHHUPYIOIIEe
3HaYeHHUE NMPUOOPETAIOT TAKUE LENH U 33Ja4H, KaK:

amanrtanusi 00yJaromuxcsl K yCIOBUSM TWHAMUYHO Pa3BHUBAIOIIETOCS MHPA,
(GbopMHpOBaHHE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYaromMXCSl  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINIA), UMEIONINX YHHUBEPCAIbHOE 3HAYCHUE U Pa3IUYHBIX BHUIOB
NESTENIbHOCTH: PELIeHUs Mpo0sieM, MOUCKa, aHalu3a U o0paboTKu MH(OpMAaIHH,
HEOOXOJUMBIX JJii TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TMIO3HAHMM XHWMHUM, a TaKXke i1 OLUEHKH C TO3UIUN



HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB M XUMHYECKHX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPEIyY;

pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEHN 00YyYarOIIMXCSI: CHOCOOHOCTH CaMOCTOSATEIHFHO TPUOOPETATh HOBBIE
3HAHUS 10 XUMHUU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIONCKAa W aHaJIM3a y4eOHOH U
HAyYHO-TIOMYJIIPHOM WH(OPMAITUH XMMHUYIECKOTO COICP KaHMS;

dhopMHpPOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHHUS, HA0JII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUHM U TPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIMTaHUWE Yy oOOydarommxcss YyOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PEIICHUHM TJIOOATBHBIX IMPOOIIEeM
PalMOHAIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUS YHEPTEeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpPEKHOTO
OTHOIIEHUS K TIPUPOJE M CBOEMY 370POBBIO, a TakKe IMPHOOPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWW IS TPHHITHS TPAMOTHBIX DEIICHWHA B
CUTYAIIUSX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM mane cpeaHero oOmiero oOpa3oBaHUS NPEIMET «XUMUSD)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAy4YHbIE
IPEAMETHD).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero oorero odpazoBaHus, cocrapisieT 68 vacoB: B 10 kimacce — 34 gaca (1
yac B Hezenro), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHH4YeCKOH XUMHMHU

[IpeameT opraHn4YecKoi XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHuYECKHX
coenuHennii A. M. BytnepoBa, €€ ocHOBHbIE NOJI0KEeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHWYecKUX BenlecTB. l'omosorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyu OpraHnyeckux BeniecTB. HomeHnknarypa
OpraHWYEeCKUX COEIMHEHHH (CHCTeMaTHyecKas) W TpUBHAJIbHbIE Ha3BaHUSA
BAKHEMIIIMX MPEICTABUTENEN KJIACCOB OPraHNYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpALICHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKMX BEUIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYEeCKHX BEUIECTB, HAONIOACHHE U
ONHMCAaHUE JEMOHCTPALIMOHHBIX OMbBITOB IO MPEBPALIEHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHM psan. MeTraH W 3TaH —
NpOCTeHIe MPEACTaBUTEIN aJKaHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuuy 3aMelleHus] U TOpPEHUs), HAXOXKJEHUWE B MPUPOJE, MOJYyYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUI psii. DTUIEH U NMPONWIEH —
NpOCTeHIne MPEACTaBUTEIN aJKEeHOB: (PU3WYECKHE W XHMUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHUCICHHUS U
NOJINMEPHU3ALINH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaKHEWIIME
XMMHYECKHE CBOMCTBa (peakuusi noaumepusauuu). [loryueHne CHHTETHUECKOTO
Kay4dyKa U pe3UHBIL.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALIETHIICH
— NpPOCTEHIIMHA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE WU
XMMHYECKHE CBOWCTBA (peakUuu TUAPUPOBAHMUSA, TaJOreHUPOBAHUS, THIpATallH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHne, (pU3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakiuy raJloreHUPOBAHMUSI U HUTPOBAHUS), MOJIYyYEHUE U MpPUMEHEHHe. Tonyon:
cocmae, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYUeHue U npumeHeHue. TOKCUYHOCTh apEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPHUHAUICKAIIMMHU K Pa3IndHbIM
KJIACCaM.

[IpuponHble HWCTOYHMKH YIJIEBOAOPOAOB. [IpupoaHblii Ta3 W NONYTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadoTku HedTu:
NEPETOHKA, KPEKUHI (TePMUYECKHM, KaTaquTHueckuil), mnuposu3. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hedtp» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJoreHONMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bblunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IIPOJYKTa PEAKIMHU 10 W3BECTHBIM MAacce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxaiue opraHuyeckue CoeAUHeHHU

[IpenenpHble OQHOATOMHBIE CHMPTHL. MeETaHOI MW DJTAaHON: CTPOCHHE,
¢usznyeckue MW XUMUYECKHME CBOMCTBA (pEaklUU C aKTHUBHBIMU METaJUIaMH,
raJIor€HOBOJIOPOJAMH, TOpPEHHUE), MpUMEHEHHe. BoaoponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOa U ATAaHOJIA HA OPTraHNU3M YEJIOBEKA.

MHOroaToMHpl€  CHOUPTBL. OJTWICHIJMKOJIb W  T[JIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoBeka. [[pumeHnenne rmmuepruHa v STUIICHTTUKOJIS.

deHon: CcTpoeHHE MOJEKYNbl, (U3NYECKHE U XHUMHUYECKHE CBOWMCTBA.
TokcuuHocTh (penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBIAETHA: CTPOCHUE,
(¢u3NYecKue U XMMHYECKHE CBOWCTBA (PEAKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KAueCTBEHHbBIE PEAKIIMH), IOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHbIE KApOOHOBBIE KHUCIOTBHL. MypaBbHHAas H
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKHe U XUMUYECKUE CBOMCTBA (CBOICTBa,
oOurye JUIsl Kiacca KUCIOT, peakuus 3TepuuKalnn), moaydyeHue U NpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAS KUCIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIUX KAPOOHOBBIX KHCIIOT, HX MOIOUIEE ICHCTBHE.

CrnoxHple >(QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucIOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
pOJIb JKUPOB.




VYrneBoabl:  cocraB, KilacCU(HUKanus  YrJeBoJoB  (MOHO-, JH- H
nonucaxapuibl). [ roko3a — mpocTeimmii MOHOCaxapuI: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUE U XHMHYECKHE CBOWCTBA (B3aMMOJCWUCTBHE C
ruapokcuiom Menu(ll), okucienne amMmmuayHbiM pacTBopoM okcuaa cepebdpa(l),
BOCCTAHOBJIEHHE, OpOXEHHME TIJIIOKO3bl), HAXOXJIECHUE B MPHUPOJAE, MPUMEHEHHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak H30Mep IITHOKO3BL.

Kpaxman u memirono3a Kak mpupoaHbie monuMepsl. CTpoeHne Kpaxmama U
HEeITI0N036l.  DU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THAPOJIU3,
KaueCTBEHHAsl peakLus C HOJOM).

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaIICHUN:
IpoBeJcHNE, HAOMIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOIa
okcuzoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBUE TJIMIIEPUHA C
ruapokcunom menu(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHAA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumojeiicTBHE Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUIECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Bolunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00BEMa,
KOJINYECTBA MCXOHOIO BEIIECTBA MJIM MPOJYKTAa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM IIPOJYKTOB PEAKIIUN).

A3oTconeprkalie OpraHn4eckiue COeAMHECHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHMYecKrue coearuHeHus. Ou3ndeckue
U XMMHMYECKHE CBOICTBA aMHUHOKHCIOT (Ha Ipumepe rimuuHa). buonormueckoe
3HaYE€HUE aMMHOKUCIOT. [lenTup.

benku kak mpupoAHBIE BBHICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPyKTypa OeiakoB. XWUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE pEeaKlIUy Ha OEJIKu.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U HUX IPEBpaIICHUN:
HaOJI0/IEHUE 1 OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OCIKOB MpU
HarpeBaHUH, IBETHbBIC PEaKIUu OEITKOB.

BbicokoMoJIeKyIsIpHBIE COeUHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUHU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaICHUN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanmuzamus MeXIPEAMETHBIX CBS3CH IIPH U3YUCHUU OPraHUYECKONW XMMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BaHWE KaK OOIMWX €CTeCTBEHHO-
HAYYHBIX TOHATHH, TaK W TOHSTHH, SBJSIONIUXCS CHCTEMHBIMH JUIS OTACIBHBIX
MIPEMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OO1me eCTECTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIacCH(HKaIis, ePHOINIHOCTh, HAOII0IeHNE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTtepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
DHEPreTUYCCKUM ypOBEHBb, BEIIECTBO, TElO, OOBEM, arperaTHoe COCTOSHHUE
BeIeCTBA, (PU3UYCCKUEC BETUYMHBI U SAUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpPTaHHU3ME,
dboToCcHHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MHHEpAJIbI, TOPHBIC MOPOJIBI, MOJIE3HBIC MCKOIIAEMbIC, TOILINBO,
pecypchl.

TeXHOJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI pPAIMOHAILHOTO ITUTAHHS,
MOIOIITHE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUCCKHE MpernapaThl, MaTepHAIbl U3
VUCKYCCTBEHHBIX M CHHTCTHUECKHX BOJIOKOH.

11 KITACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckre 0CHOBbI XUMHUH

XUMHUYECKUM dJIeMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAS
000J109Ka. DHEpreTHYecKue YpoBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(DUTYpaIUs aTOMOB.

[Tepuonnueckuii 3akoH u [leproanueckas cucreMa XUMUYECKUX SIIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA M [leprnoanueckoi cUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOUW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMECHTOB H
o0pa3yeMbIX MMH TIPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIMIaM U TEPHOJIAM.
3HaueHUE NIEPUOINYECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHMYECKash CBs3b. BHAbI XHMHYECKON CBSI3U
(KoBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOW XHMHYECKOW CBS3W (OOMEHHBIH W JOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIHLHOCTS.
Crenenb okuciaeHus. OHBI: KaTUOHBI U @HMOHBI.



BemiectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIDHOIO  CTPOEHHS.  3aKOH
MMOCTOSTHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTAUINYECKAX PEIETOK. 3aBUCUMOCTD
CBOKMCTBA BEILIECTB OT TUIMA KPUCTAJUIMIECKON PEIETKH.

[loHATHE O OUCTIEpCHBIX cuUcTeMaxX. VICTUHHBIE U KOJUIOMIHBIE PacTBOPHI.
MaccoBas 1011 BELIeCTBa B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COECTMHEHU. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIJICKAIUX K PA3JTUYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss XMMHYECKHX — peakiuii B
HEOPraHUYECKOM M OPraHUYECKON XWMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIIECHUS SHEPTUU NPU XUMUUECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAKOIIME HA COCTOSHHE
xumMuueckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyueckas aucconuanus. CuiabHbIe U cialdblie 25eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCJIAsl, HEUTPpAJIbHAS, IIEJIOYHAS.

OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIC PEAKIIHH.

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
nemoHcTpanus Tabnun «[lepuoanueckas cucremMa xuMmuueckux snemeHtoB [, .
MeHpeneeBay, U3ydeHHE MOJIENCH KPUCTAUIMYECKUX PEMIETOK, HAOJIOJIEHUE U
OTNUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IOKEHUE TTEPOKCHUIA
BOJOPOJIa B MPUCYTCTBUM KaTaIM3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C TOMOUIBI0O YHUBEPCAIBHOTO HHJMKATOpa, pEaKIUd HOHHOro OOMEHa),
MIPOBE/ICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIIUM.

Pacuérnbie 3agaum.

Pacuétel 1O ypaBHEHUSIM XHUMHYECKHUX pEAKUH, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIIOJIB30BAHUEM IMOHATHUS «MaccoBas
JTOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilonoxxkenue HemeraimioB B llepuomnueckor  cucreme
xumuueckux asnemeHToB JI. Y. MenneneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (HAa MpuUMepe
KHCJIOpo/a, cephl, hocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJIOB (raJoreHOB, CEPhl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M UX  COCIMHEHUH  (OKCHIIOB,
KHUCIIOPOICOIEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTMHEHU).

[IpuMeHeHnE Ba)KHENIIIMX HEMETAIIIOB M KX COESIMHEHMUIA.



Metaiuibl. [lonoxenue mMertamwioB B llepuoguyeckor CHUCTEME XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guzndeckue coiicTBa MeTaioB. CIuiaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUI Pl HAPSIKEHUH METaJJIOB.

XWMHUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUH, Kaluil, KaJlbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OOmue crnocoObl momydeHus: MeTawioB. [IpuMeHeHue MeTamioB B OBITY U
TEXHHUKE.

OKCHEPUMEHTAJIbHBIE METO/bl H3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHUN:
W3yYeHHE KOJUICKIIMH «MeTaibl U CIUIaBbD», 00pa3IOB HEMETAJIOB, PEIICHUE
AKCTIEPUMEHTAIILHBIX 3aja4, HAOJIOICHWEe W OIHMCAHHWE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THUJIPOKCHUJIA aTIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEaKI[MM Ha KATHOHBI METAJIJIOB).

Pacuérnreie 3a1aun.

Pacuétel maccel BemecTBa WM 00BbEMA ra30B IO U3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacd€Trl Macchl (00BEMA, KOTMUECTBA BEIIESCTBA) MPOIYKTOB PEAKIUH, €CITU OTHO
13 BEIIECTB UMEET ITPUMECH.

XUMHS U )KM3Hb

Ponp xuMum B o0ecreueHHH 3KOJOTUYECKOM, YHEPreTHUYECKON U IMHIIEBOM
0€30MacHOCTU, Pa3BUTUM MEUIMHBL. [lOHATHE O HAy4HBIX METOJaXx IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOIMIMX HAYYHBIX MPHHIMIIAX  ITPOMBIILICHHOTO
MOJIYYCHUS BaKHEUIINX BEIIECTB.

YenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIMOHHBIE MATEpUajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaabl JJs JIEKTPOHMKH, HAaHOMAaTEpHUaJIbl, OPraHUYECKUE U MHUHEpAJIbHbBIC
ynoOpeHus.

XUMHSIT U 3I0pPOBBE YEIIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 MCIOIL30BaHUS MpenapaToB OBITOBON XUMHUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanmmzanmst  MeXIpeaMETHBIX  CBS3€M MpU  HU3YYCHUH  OOmmIeH |
HEOpPraHU4eCKOW XuMuH B 11 Kiacce OCyIIEeCTBISIETCS YE€Pe3 UCIIOIb30BAHUE KaK
OoOIUX eCTEeCTBCHHO-HAYYHBIX TOHATHH, TaK W TIOHITHH, SBIISIOIIAXCS
CHCTEMHBIMHU 151 OTJICJIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue eCTeCTBEeHHO-HAYYHbIE MOHATHS: HAay4YHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiacCHu(pUKaIusi, IEepUOJUYHOCTb, HaOJIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuka: MaTepus, IHEPIUs, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOIl, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIUYUHBI U €IUHUIBI HX
U3MEPEHUs, CKOPOCTb.

Buonorus: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKONAEMBbIE, TOILIMBO,
pecypehl.

TexHosorusa: XuMuyeckas IMPOMBIIUIEHHOCTb, METAJLUIYPIUs, IIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJILCKOXO3AUCTBEHHOE IIPOU3BOJCTBO, IIMILEBAs
IPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINIICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IIPEenaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MATEPHUAIIOB,
3JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
oOyyarolUMHUCsl MPOrpaMM CpeAHero oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METalpeAMETHbIM W TOpeaAMeTHbIM). HayuyHo-MeToauyeckoil OCHOBOM s
pa3paboTKu TMJIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHHUS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBJISETCA CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTrBercTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpEIMETa «XUMHsD»» Ha YPOBHE CPEIHEIrO
o01ero 00pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOUUMUCS POCCHICKOW TPaXTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HAJIMYUE MOTUBALUU K O0yUEHHUIO;

IEJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUIECKUX TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTh OOy4aroIIUXCsl PYKOBOJACTBOBATHCS B CBOECH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUECKOI0o 00pa3oBaHMUs;

HAJIMYUE MPABOCO3HAHUS IKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KM3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeamMeTa «XHMHS» JIOCTUTAIOTCA B
€IUHCTBE Y4YeOHOM U BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUHM C
I'YMaHHCTHYECKUMH, COLUOKYJIBTYPHBIMH, 1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMU
U WJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIEeCTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJaMH  TIOBEJICHHUS,  CIOCOOCTBYIOIIMMHU  MpOIECcaM
CaMOIIO3HAHUsS, CaMOPAa3BUTHs M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTHU
00yJaroImmxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHsA IpeaMera «XUMHUS»  OTpa)karoT
c(hOpPMUPOBAHHOCTh OIbITa I[TO3HABATEIILBHOM W NPAKTUYECKON JESITEIbHOCTH
oOydaromuxcsl Mo peanu3aliy MPUHIATHIX B 0OIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYAIOIMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M O0S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBUaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€YECTBECHHON XHUMMHU,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 0OJACTH TEOPUU U TPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PEe3yJbTar
JUTUTEIBHBIX ~ HAOJIOJACHUN, KpPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEIYIOUIEM
aHanu3e MH(OpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIMH, CBI3aHHBIC C XUMHUUYECKUMU SIBJICHUSIMU,
U NIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHWE M IMOCTYIKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM W OCO3HAHUE IMOCJIEACTBUM 3THUX
MOCTYTKOB;

4) gopmupoBaHus KyJbTYPHhI 310POBbSI:

NOHMMAaHUs IIEHHOCTEH 370pOoBOr0 U 0Oe30macHOro olpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0e30mMacHOro OOpallleHuss C BEHIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCIICJCTBUN M HEMPUSTUS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
NEeSTEIbHOCTH, OOIINECTBEHHO TIOJE3HOM, TBOPUYECKOW W  JPYrux BHUJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PELIICHUH MPAKTHYECKUX 3a]a4
COIMAJIbHOM HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MPOQPECCHl pa3auyHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHHUS K TPYLY, JHOIAM TPyAa U pe3yibTaTaM TPYAOBOU ESATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPDY HHAMBUAYAJIbHOM TPAEKTOPHU
oOpa3oBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU 1I€JIECOO0PA3HOTO OTHOLIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMaHUs TN00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOseM, BIUSHUSA
SKOHOMMYECKHUX ITPOLIECCOB HA COCTOSTHUE NPUPOAHON U COLIMANIBHOMN CPENIBL;

OCO3HaHUS HEOOXOJAMMOCTH WCIONIB30BAaHUS JIOCTIDKEHUN XUMHUH JJis
pelIeHns: BOIPOCOB PALMOHAIBHOTO IPUPOAOIIONB30BaHNS;

aKTUBHOI'O HENPUATHS JEHUCTBHUM, NPHUHOCAILMX Bpel OKPYKAIOIIEH
OPUPOAHON Cpefie, YMEHHUS IPOrHO3UPOBATH HEOJIArONpPUATHBIE SKOJIOTUYECKUE
NOCJIEJICTBUS MPEAIPUHUMAEMBIX ACHCTBUN U IPEIOTBpAIIaTh UX;

HAJIMYMsl PaA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IIO3HABATEJIBHONW, KOMMYHMKAaTUBHOW M COLMAIbHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemohoonu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHOW MTPAKTUKH;

NOHUMAaHUSA CHeNu(UKH XUMHUU KaK HayKH, OCO3HaHHs €€ poiud B
(OopMUPOBaHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBICHUs 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHuH MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B  OCOOOM 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
IMBHJIM3ALMU: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH M Ba)XXHOW pOIM B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOOIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUYECKOM, MUIIEBON U
IKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM METUIMHBI, 00ECIICYCHUH YCIOBUN
YCIELIHOr0 TPYy/Ja 1 SKOJOTHYE€CKH KOM(DOPTHOM KU3HH KaXKJI0T0 YJIeHa OOIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH: IIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NOJIy4aeMble 3HAHUS JIs1 aHAIM3a U OOBSICHEHUS SBJICHUIM OKPYKAIOIIEro MUpa U



MIPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENLHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON E€ATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO M
CaMOOOpa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHHU B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHOM
NEeSATENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIC pe3yJIbTaThl OCBOCHHS yUeOHOro IMpeaMera « XHMHsS» Ha
YpOBHE CpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaYUMbIC  JUI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYarONIUXCS
MEKTUCIUTUTHHAPHBIC (MEXKIIPEIMETHBIC) OOIeHAYIHbIC TIOHSTHS, OTPAXKAFOIIHE
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHENH(PHUKY METOJIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHHE,
IPOIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHKE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHE);

yYHUBEpCaJbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATUBHEIE,

pEryJsiTUBHBIC), obecrieurBaroImne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COIMATILHON KOMIIETEHITUN 00yJIarOITIXCS;
CIIOCOOHOCTH O0yJarOIIIXCS HCITOJIB30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHbIE YUEOHbBIE
JENCTBUSA B II03HABATEIBHON U COLIMAJIBHOM ITPaKTHKE.

MerarnpeaAMeTHBIE PE3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATENbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMH
JEUCTBUSIMU.

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABAaTEJbHBIMH
ACCTBUAMM:

1) 6a30Bble JJOrMYECKHUE AeiiCTBHS:

CaMOCTOSITENIbHO  (DOpMyNIHpOBaTH W aKTyaJU3upoBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTHUECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEpHbIE NMPU3HAKKA TMOHITHI M YCTaHaBIMBAaTh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM [JJIs KIacCU(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIIN;

YCTaHAaBJIMBAaTh I[PUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE pPacCyKIeHUs (MHIYKTUBHbBIC, JE€IyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W IPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATh BHIBOBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIONb3YyEMBIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIBLHBIE IPE/ICTABICHNS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakUMy — MpPU PELIEHUWU Y4YEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
IPUMEHATh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHUS ISl BBISBICHUS! XapaKTEPHbIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLINM.

2) 6a3oBble Mccaea0BaTEILCKHE AeiiCTBHSI:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLnil;

(GopMyIMpOBaTh LEIH U 3a/1a4d UCCIIEA0BAHUS, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSATENbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMHU CAMOCTOSATEIBHOIO IIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyJIHpoBaTh
0000111eHS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIETOBAHNS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEeOBAaTENIbCKOM UM MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEUICHUs] MNPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMSI.

3) padora c unpopmanueii:

OpUEHTHPOBAThCS B pA3IUYHbIX MCTOYHHMKAX HH(popManuu (Hay4dHO-
NOMyJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHUA, CIPaBOYHBIE IMOCOOWS,
pecypcsl HTepHeTa), aHAMU3UpOBaTh MH(POPMAIHIO PA3IWYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



(GopMyIMpOBaTh 3aMpPOChl U NPUMEHATh PA3IUYHBbIE METOJbl IIPU MOUCKE U
orOope wuH(pOpManuK, HEOOXOAUMOW NS BHINOTHEHHUS Y4YeOHBIX 3ajad
OIPEIETIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IU4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MHpeACTaBICHUS
uHbopMaIuu (Cxemsl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONB30BaTh HAY4YHBIM S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
XUMHYECKON HH(OpMAIMel: TNpUMEHSATh MEXIpeAMETHble ((usmueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIATYPY;

UCTIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJIATHOCTH.

OgByaieHHe YHMBEPCAIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOU TEMBI B XOJ€ JUAIOra W/WUiH
JUCKYCCUM,  BBICKa3blBaTh  HJEeH, (OPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

BBICTYNIATh C MpE3EHTAIMENl pe3yJIbTaTOB IO3HABATEIBHOW JESITEIbHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBINIOJHEHUN
XMMHYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO MCCIIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEILLECTB, pealu3alui Y4eOHOro npoekTa u (opMyIUpOBaTh BBIBOJbI
10 pe3yJIibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COIVIACOBAHMS IMO3ULIMHA B
xo0J1e 00CyXIeHHS 1 0OMEHAa MHCHHUSIMH.

OByaieHHe YHMBEPCATbHBIMHU PeryJssTHBHBIMU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOK I103HABATEIBHYIO
NeATENbHOCTh, ONpenessis €€ Leaud M 3aJadyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA Tpu
BBIMIOJJHEHMHM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pElIeHHs C Y4YETOM IIOJIyYE€HHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XUMHSI»
OTpaXxaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHHH O XHUMHYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHU B TIO3HAHUU SBJICHUU



npupoasl, B  (QOPMUPOBAHMUM MBINUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM 1JIsI pEIICHUS TPAKTUUECKUX 3a/1au
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATrAlOIINE TOHITUS (XMMHUYECKUNA DJIEMEHT, aToOM, JJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPHUIIATEIHLHOCTh, XUMUUYECKas
CBS3b, CTPYKTypHast (opmyna (pa3BEépHyTas W COKpamEéHHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, GyHKIMOHAIbHAS TPYTIa, paguKal,
M30MEPHSI, U30MEPBI, TOMOJIOTHYECKUAN PsAJl, TOMOJIOTH, YIIE€BOIOPOIbI, KUCIOPO/
U a30TCOJAEpXkAIIUe COEIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (T€OpUs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3akKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBJICHUU, (PAKTOJOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCITOJIb30BAHUN BAXKHEHIITMX OPTaHWYCCKUX BEIICCTB B OBITY U
MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJb30BAaTh COOTBETCTBYIOUIUE MOHATHS MPH
OTNMCAaHUM COCTaBa, CTPOCHUS U IIPEBPAIICHUN OPTaHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJIS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEaKIUH,
M3TOTaBJIMBaTh MOJIEIM MOJICKYJl OPraHUYECKUX BEUIECTB JJISI WJLTIOCTpPAlUd X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAAJICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIacCy/Tpynme coeluHeHud (yTIeBOJOPOMAbI, KHUCIOpPOI M a30TCOIEpIKaIlue
COCUHEHHUSI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb WM Ha3BaHUS MO
cucrematudyeckod HomeHksarype (IUPAC), a Takxke NpUBOIUTH TPUBHUAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHICCTB (ITWICH, MPOMWICH, alleTUJICH,
ATWJICHIJIMKOJb, TIHIEPUH, (EeHON, (HOopMalbAeTh, aleTalbIeruja, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPEICIATh BHUIbl XUMUYECKONW CBS3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHEHIC);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHMS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENICH pazIUYHBIX
KJIACCOB OPTraHWYECKUX BEIECTB (METaH, 9TaH, ATWJIEH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ], ATaHOJ, STUJICHTIIHUKOJIb,
TJIAIIEpYH, (EHOJI, alleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HHUMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
celpbsi  (HedTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS IO XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJIYKTa
peaKkIMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEIIECTB MJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BJIAJIETh CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUH MPU U3YUYEHHH BEUIECTB U
XUMUYECKUX SBJIICHUH (HAOIIOICHNE, N3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSL JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMdX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHM COOJII0/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOM
NOoCyIol U J1Ta0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH MO BBITOJTHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIllEeHHs] OPTaHUUYECKUX BELIECTB MPU HArpPEeBaHUU, MTOJTYUYCHHE
ATUJICHA U U3YUYCHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB,
JieHaTypalus OeJIKOB MPU HArpEeBaHUH, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKHA O€30MacHOCTU TpU OOpallleHuHu C BEIIECTBAMH U
7a00paTOpHBIM  000pYyIOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (OpME 3aluCH YypaBHEHUM COOTBETCTBYIOIIUX PpEAKIUA U
(bopMyIMpPOBaTh BHIBOJIbI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
uHdopmaruu, MHTEpHET 1 ApyTHX);



c(hOPMHUPOBAHHOCTh ~ YMCHHH  CcOONIOAAQTh  MpaBHJIa  3KOJOTHYCCKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHCHHS CBOETO 3JI0POBbS M OKPY)KAMOIIECH MPHPOJHON Cpeibl, 0CO3HABAThH
OTMACHOCTh BO3JICKCTBHMS Ha >XUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYSCKHX
BCIIECTB, MOHUMas cMbICH Tokaszatens IIJIK, mosScHATh, Ha mpuMepax CIoCOObI
YMCHBIIICHUS M TMPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHu3M
YEeJIOBEKA,

JUIST O0YYaroNIMXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBS: YMCHHE
IPUMCHATh 3HAHHMS 00 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHHS BEIECTB U
XUMHYECKHUX SIBJICHUI;

JUIS  CIICTIBIX M CJIA0OBHIANIMX OOYyYAIONIUXCS: YMEHHE WCIIOIb30BaTh
penbedHO-TOUCUHYIO0 CUCTeMy oOo3HaueHui JI. bpaiinsa mist 3amucu XUMHYeCKUX

bopmyi.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUS OTPa)KaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOHW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHMHU B TIO3HAHUMU SBJICHUU
npupoasl, B  (QOPMUPOBAHMUM MBINUICHUS U KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JIsI pEIICHUS TPAKTUUECKUX 3a/1au
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XUMUYECKUN DSJIEMEHT, aToM, W30TOoMN, S-, p-, d-
3JIEKTPOHHBIE OpOUTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs!, MOHHAsI, METAJLTUYECKasl, BOJOPOAHAS ), KPUCTAIITUYECKAs PEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, pacTBOp, AJIEKTPOJHUTBL,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAST AUCCOIMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconuManuu, nepuoandeckui 3akon [[. 1. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBpALICHUS YHEPTUH
P XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIXKAIlME B OCHOBE IMOHUMAHUS NMPUUYUHHOCTH U
CHUCTEMHOCTH XHMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCIOJIb30BAaHUU BAXKHEUIIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM JIEITEILHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHSITHS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX NIPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYI0 CUMBOJHKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUM  XUMHYECKUX  PEaKIuH,
cuctematnyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HEralIEHasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUI OIPENEATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XMUMHUYECKOU
CBA3U (KOBaJICHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUII
KPUCTANIMYECKONW PEIIETKM KOHKPETHOIO BEIIeCTBa (aTOMHAs, MOJIEKYJIsIpHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKkTep Cpeabl B BOAHBIX PaCTBOPaX HEOPraHUYECKHUX
COCJIMHCHM;

c(OpMUPOBAHHOCTb YMEHHUM YCTaHAaBJIMBATh MIPUHAJIEAKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OMNPEAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI IEPUOJAUYECKOr0 3aKoHa [,
. MenneneeBa u 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux siemeHtoB JI. WM. MenneneeBa, ucnonb3ysi MOHATUA «s-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTHYECKue YPOBHIY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB M MX COCIUHEHUM
1o neprogaM u rpymnmam llepruoaudyeckoi cucTeMbl XMMUYECKUX 3J1eMeHToB Jl. 1.
Menpaeneena;

c(hOpMUpPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C ITIOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIUH I10
pa3IMYHBIM MpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BEUIECTB, TEILNIOBOMY
addexTy peakunu, U3MEHEHHUIO CTEICHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKIny, YIaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATH YPABHEHHS PEAKIMN pazIUYHBIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUHU, MOJATBEPKIAIOLIUE
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, pPacClO3HaBaTh
OTNBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMM  pacKpbIBaTh CYIIHOCTh  OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS IJIEKTPOHHOTO OanaHca
ITUX PEAKLINN;

c(hOpMHPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTD CKOPOCTH XUMUYIECKOMN
peaKIMK OT Pa3TUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenctus (npunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMWX HAyYHBIX NPUHIIAIAX WU
HKOJIOTHYECKUX MPOOIIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BaHUEM
MOHATHUS «MaccoBas JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
MPU XUMUUYECKUX PEaKIUSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hopMUPOBAHHOCTh YMEHHM COOJII0O/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOU
MOoCy/Iol U JTa0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHUus ¢
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMH MO BBITOJTHEHHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
HKCIIEPUMEHT (pa3JoKEHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalH3aTOpa,
ONpENEICHUE CpEeIbl pPacTBOPOB BEUIECTB C IIOMOIIBIO  YHHBEPCAIBHOIO
WHIMKATOPa, BIUSHUE PA3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIuu,
peakiMu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peaklud Ha cynbdar-, kapOOHAT- H
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
temMam «Metaib»y U «HeMeTamnsl») B COOTBETCTBUM C MpaBUIaMU TEXHUKU
0e30macHOCTU TIPU OOpAIlEHUU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YJIbTaThl XHWMHUYECKOrO0 OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIONIUX pEaKNuii W (OPMYIUPOBATh BBHIBOABI HA OCHOBE
ATUX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MAacCOBOM
KOMMYyHUKaiuu, UHTepHEeT u ApyTux);



c(hOPMHUPOBAHHOCTh ~ YMCHHH  CcOONIOAAQTh  MpaBHJIa  3KOJOTHYCCKH
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHCHHS CBOETO 3JI0POBbS M OKPY)KAMOIIECH MPHPOJHON Cpeibl, 0CO3HABAThH
OTIACHOCTh BO3JICHCTBHUS Ha YKUBBIC OPraHU3MbI OIIPEACIEHHBIX BEIICCTB, TOHUMAs
cmbici mokazarens IIJIK, moscHAT, Ha mpuMepax CIIOCOOBI YMEHBIICHHS U
IPEIOTBPAIICHHS UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEJIOBEKa,

JUIS O0YYaroNIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMCHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHHS BEIICCTB M
XUMHYECKHUX SIBJICHUI;

JUISL CACHBIX M CIA0OBHIAIIMX OOYYalOIIHUXCSA: YMEHHE HCIIOIh30BaTh
penbedHO-TOUCUHYI0 CUCTeMy oOo3HaueHui JI. bpaiins mist 3amucu XUMHYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne n/m Kontpoabnsl | IlpakTtnyeckn

MPOTrpaMMblI Bcero odpa3oBaTejbHbIE

e padoThl e padoThbl
pecypchbl

Pa3nes 1. Teoperuueckue 0CHOBBI OPraHNYeCcKOi XUMHUH

[IpeamMer oprannyeckoi xuMun. Teopus Chemege.ru Himege.ru

. http://school-
1.1 CTPOEHHUSI OPraHUYECKUX COEAMHEHUN A. 3 -
collection.edu.ru
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
Chemege.ru Himege.ru
http://school-

2.1 [IpenenbHbIe yraeBOIOPOABI — aJKAHbBI 2 collection.edu.ru
Chemege.ru Himege.ru
http://school-

HenpenenbHble yriaeBOIOPOIbI: AIKEHBI, AHD-//SCN00=
2.2 bl a HAOPOZA 6 1 collection.edu.ru
AJIKaIUCHBI, AJIKHHBI
Chemege.ru Himege.ru
http://school-
2.3 ApOMaTHYECKHUE YTIICBOAOPOIbI 2 collection.edu.ru



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

Chemege.ru Himege.ru
54 [TpupoaHbIC HCTOYHUKH YTIICBOIOPOIOB U 3 lgz)tllé/étsi(z)lil(.)gcll_u.ru
uX nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciaopoacoaep:kaiiue opraHu4ecKue coeJuHeHHus
Chemege.ru Himege.ru
http://school-
3.1 Cnuprel. ®enon 3 collection.edu.ru
Chemege.ru Himege.ru
Anpneruasl. KapOOHOBBIE KHCIIOTHI. htt ://S.C hool-
3.2 7 collection.edu.ru
Crnoxubie 3¢upbl
33 VYrieBoib 3
Uroro no pazneny 13
Pa3znen 4. A3oTconeprkamue Oprannyeckue coeIuHeHust
Chemege.ru Himege.ru
http://school-
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 collection.edu.ru
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY /IS PHBIE COCAUHEHUS
5.1 [Inactmaccel. Kayuyku. Bonokna 2 Chemege.ru Himege.ru



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

http://school-
collection.edu.ru

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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http://school-collection.edu.ru
http://school-collection.edu.ru

11 KIIACC

KosnuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoabnunl | Ilpakruyeckn
MPOrpaMMmbl Bcero o0pa3oBaTeJbHbIE
e padoThbl e padoThbl
pecypchl
Pasnen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Chemege.ru Himege.ru
Crtpoenue atomoB. [lepuoanueckuit 3akoH http://school-
1.1 u Ilepuoanueckas cucteMa XUMHUYECKUX 3 collection.edu.ru
anemenToB JI. . Meneneena
Chemege.ru Himege.ru
CrpoeHnue BemectBa. MHOr0o0Opasue ht ://S.c hool-
1.2 4 collection.edu.ru
BEIIIECTB
Chemege.ru Himege.ru
http://school-
1.3 XUMHUYECKUE PeaKUn 6 1 1 collection.edu.ru
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
Chemege.ru Himege.ru
http://school-
2.1 Mertasmisl 6 1 collection.edu.ru
2.2 Hemeramis 9 1 1 Chemege.ru Himege.ru
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http://school-
collection.edu.ru

CBs3b HCOPraHUYCCKUX U OPraHuYCCKUX

Chemege.ru Himege.ru
http://school-

2.3 2 collection.edu.ru
BELIECTB
Hroro no pazneny 17
Pa3znea 3. Xumus u KU3HL
Chemege.ru Himege.ru
http://school-
3.1 XUMUS U KA3Hb 4 collection.edu.ru
Uroro no pazneny 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuectBo yacos 1 JIeKTPOHHbIE
ara
Ne T Kourpoan uuppoBbIe
€Ma ypoka HpaKanec H3Yy4YeH
n/n Bcero HbIE o0pa3oBaTejibH
KHe padoTpl | Hs
padoThbI ble pecypchl
Chemege.ru
Himege.ru
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1 http://school-
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE collection.edu.ru
Chemege.ru
Teopust cTpoeHUst OpraHUYECKUX }Ililm?/ge.;u |
. " ttp://school-
2 coenuHenunit A. M. bytieposa, €€ OCHOBHbIE 1 ;
collection.edu.ru
MOJIOKEHUS
Chemege.ru
IIpencrasnenne o knaccupuKayuu Himege.ru
3 opranudeckux BeniecTB. Homenknartypa | http://school-
(cucTemarnveckasi) ¥ TpUBHAIbHBIC Ha3BAHUS collection.edu.ru
OpPraHUYECKUX BEIIECTB
Chemege.ru
Himege.ru
4 AJKaHBI: COCTaB U CTPOCHHE, | http://school-

TOMOJIOTUYECKUH P

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

Mertan u 3TaH — NpoCTenIIne
MIPE/ICTABUTENH ATKAHOB

Chemege.ru
Himege.ru

http://school-
collection.edu.ru

AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA

Chemege.ru
Himege.ru

http://school-
collection.edu.ru

OTUieH U NpONuIeH — IpocTeiine
IIPEACTABUTENN AJIKEHOB

Chemege.ru
Himege.ru

http://school-
collection.edu.ru

[Tpaktuueckas pabora Ne 1. «Ilomyuenue
ATUJIEHA U U3yYEHUE €TO CBONCTBY

Chemege.ru
Himege.ru

http://school-
collection.edu.ru

Anxanuensl. byranuen-1,3 u
MetunOytaauen-1,3. [onyuenue
CHUHTETHUYECKOT0 KayuyyKa U Pe3UHbI

Chemege.ru
Himege.ru

http://school-
collection.edu.ru

10

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,
TOMOJIOTHYECKUH psiZl. ALIETHIIEH —

Chemege.ru
Himege.ru
http://school-
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MPOCTEUILINN MPEJICTABUTEIb aJIKUHOB

collection.edu.ru

Breraucnenus 1o YpaBHCHUIO XHUMHYCSCKOHN

Chemege.ru
Himege.ru
http://school-

11 :
peakmuu collection.edu.ru
Chemege.ru
Himege.ru
12 ApeHbl: 0eH30J1 1 TOIy0J. TOKCUYHOCTD http://school-
apeHoB collection.edu.ru
Chemege.ru
Himege.ru
13 ['eneTnyeckas cBS3b yriaeBOAOPOIOB, http://school-
NPUHAIISKANINX K Pa3IHIHBIM KIaccam collection.edu.ru
Chemege.ru
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB! Himege.ru
. http://school-
14 MIPUPOHBIN ra3 U MOIyTHBIE He(TSHBIE Ta3bl, .
B collection.edu.ru
He(Th ¥ POAYKTHI €€ TIepepadboTKH
Chemege.ru
[TpupogHBIE HCTOYHHUKH YTIEBOJOPOIOB: Himege.ru
15 MPUPOIHBIN ra3 U MOIyTHBIE He()TSHBIE Ta3bl, http://school-

HEPTH U IPOIYKTHI €€ repepadoTKu

collection.edu.ru
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KonTponbHast pabota no pazaeny

Chemege.ru
Himege.ru
http://school-

16 -
«YTII€eBOAOPOIABD) collection.edu.ru
Chemege.ru
Himege.ru
17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: http://school-
METaHOJ ¥ 3TaHoJI. BogopoaHas cBs3b collection.edu.ru
Chemege.ru
Himege.ru
18 MHOroaToMHBIC CIUPTHI: STUJIICHIITHKOIb U http://school-
TIIALEPUH collection.edu.ru
Chemege.ru
Himege.ru
19 deHoIT: CTpOCHUE MOJICKYJIbI, (PU3NYCCKHE U http://school-
XUMHUYECKHUE CBOICTBA, IPUMEHEHUE collection.edu.ru
Chemege.ru
Himege.ru
20 Anpneruapl: GopManbaeTyl U alleTalbAeTH]I. http://school-
Aueron collection.edu.ru
21 OIHOOCHOBHBIE TIPEICIbHBIC KAPOOHOBHIE Chemege.ru
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KHMCJIOTBI: MypaBbHHAas U YKCYCHast

Himege.ru

http://school-
collection.edu.ru

[TpakTuueckas pabora Ne 2. «CBoiicTBa

Chemege.ru
Himege.ru
http://school-

22 . :
pacTBopa YKCyCHOM KHCIIOTBD» collection.edu.ru
Chemege.ru
Himege.ru
3 CreapuHOBasi M OJICMHOBASI KMCJIOTHI, KaK http://school-
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT collection.edu.ru
Chemege.ru
Himege.ru
24 MpLna Kak COJTM BBICIINX KapOOHOBBIX http://school-
KHCJIOT, KX MOIOIIEE JEHCTBHE collection.edu.ru
Chemege.ru
Cnoxuble 3QUphI KaK IPOU3BOIHBIE Himege.ru
http://school-
25 KapOOHOBBIX KUCIOT. ['UAPOIN3 CIOKHBIX .
collection.edu.ru
3¢upoB
Chemege.ru
26 Kupsr: ruaponus, mpuMeHeHHe, Himege.ru

OuosIornvecKas poiib KUPOB

http://school-
collection.edu.ru
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http://school-collection.edu.ru
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VYTaeBopl: cOCTaB, KiaccuuKarusi.

Chemege.ru
Himege.ru
http://school-

27 Baxneliume npencraBuTeNu: ritoK03a, .
collection.edu.ru
bpyxTo3a, caxapo3a
Chemege.ru
Himege.ru
)3 Kpaxman u nemntono3a Kak mpupoIHbIe http://school-
MTOJIMMEPHI collection.edu.ru
Chemege.ru
KontponbHas pabora 1o pasaeny Himege.ru
29 «Kucnopojacoaepxaiiye opraHuuecKue http://school-
coequHeHus»/ Beepoccuiickas mpoBepoyuHast collection.edu.ru
pabora
Chemege.ru
O6mias XapakTepUCTHKA a30TCOAEePIKAIIUX Himege.ru
. . http://school-
30 OopraHuveckux coequHenuii / Becepoccuiickas .
collection.edu.ru
poBepoYHas padboTa
Chemege.ru
Himege.ru
http://school-
31 AMUHBI: METHJIAMUH 1 aHWJIHH

collection.edu.ru
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AMUHOKHUCIOTHI KaK aMm(poTepHbIe
OpraHUYECKUEe COCTUHEHUS, UX

Chemege.ru
Himege.ru
http://school-

32 ononornyeckoe 3Hauenue. [lenrunael. beaxn 1 ;
collection.edu.ru
KaK IPUPOJTHBIE BEICOKOMOJIEKYJISPHBIC
COCIMHEHUS
Chemege.ru
Himege.ru
1 OcHOBHbIE OHATUS XUMHUH | http://school-
BBICOKOMOJICKYJIIPHBIX COCTMHEHUI collection.edu.ru
Chemege.ru
OCHOBHBIE METO/Ibl CHHTE3a Himege.ru
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 http://school-
[TnacTMacchl, Kay4yKu, BOJIOKHA collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC

KoanuecTBo 4acoB 1 DJIeKTPOHHBIE
ara
Ne Kountpou IIpakTHye uudposbie
Tema ypoka usyue
n/n Bcero bHbIE CKHe o0pa3oBaTe/bH
HUA
padoTbI padoThI ble pecypchl
Chemege.ru
Himege.ru
| XUMHUYECKUN 2JIEMEHT. ATOM. DJIEKTPOHHAs 1 http://school-
KOH(UTYypaIys aToMOB collection.edu.ru
Chemege.ru
[Tepuonnueckuii 3akoH u [leproanueckas Himege.ru
5 CHUCTEeMa XUMHUYEeCKUX 351eMenToB [1. U. | http://school-
MenpeneeBa, UX CBSA3b C COBPEMEHHOMN collection.edu.ru
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB Chemege.ru
XUMHYECKHX 3JIEMEHTOB U UX COCTMHEHUH TI0 Himege.ru
3 rpynnam u nepuogam. 3HaueHue 1 http://school-
MIEPHONIECKOTO 3aKOHA M CHCTEMBI collection.edu.ru
xuMuueckux dyiemeHToB .. Menieneena B
pPa3BUTHU HAYKH
Chemege.ru
CtpoeHue BelecTBa. XUMUYecKas CBS3b, €8 Himege.ru
. http://school-
4 BH/JIbI; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM 1

CBA3U. Bonopoz[Ha;[ CBA3b

collection.edu.ru
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BaneHTHOCTD. :‘)J'ICKTpOOTpI/II_IaTeJ'IBHOCTL.
CreneHb OKHCIICHMS. BemectBa

Chemege.ru
Himege.ru
http://school-

5 ;
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO collection.edu.ru
CTPOCHUS

Chemege.ru
[TonsiTue o nucnepcHeIX cucteMax. IcTuHHBIE Himege.ru
http://school-

6 Y KOJUIOUIHBIE pacTBOPHI. MaccoBas moiis ;

collection.edu.ru
BEIIIECTBA B pacTBOPE

Chemege.ru
Knaccudukanus u HoMeHKIaTypa Himege.ru

7 HEOpPraHWYeCKuX coeMHeHu. ['eneTnueckas http://school-
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TUIHBIX collection.edu.ru
KJIaCCOB
Kiaccudukanmsi XaMHUUECKUX PEaKIuii B Chemege.ru
HEOPraHMYeCKOil 1 OpraHUYecKoi XMMHHU. Himege.ru

http://school-

8 3aK0H COXpaHEHHUsT MacChl BEIIECTB; 3aKOH ;

collection.edu.ru
COXPAHCHUS U TIPEBPAIICHUS YHEPTUU TTPU
XUMHYECKHUX PEAKIIHSIX
Chemege.ru
Himege.ru

9 CkopocTtsb peakiuu. OOpaTuMble pEaKIiuH. http: //school-
XHUMHYECKOE paBHOBECHE collection.edu.ru
[TpakTuueckas pabora Ne 1. «BiausHue Chemege.ru

10 Himege.ru

pa3Iu4HbIX ()aKTOPOB HA CKOPOCTh

http://school-
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XUMHYECKON PEAKIIUM»

collection.edu.ru

11

DIIeKTpoJIUTHYECKas aucconuanus. [lonstue o
BoJ0OpoAHOM Moka3zatene (pH) pactBopa.
Peakiiun nonHoro oomeHna. I'maposm3
OpraHMYeCKUX U HEOPTraHUUYECKUX BEIIESCTB

Chemege.ru
Himege.ru

http://school-
collection.edu.ru

OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC pCaKknuu.

Chemege.ru
Himege.ru
http://school-

12 [ToHsTHE 00 AMIEKTPOJIH3E PACIIIaBOB U :
. collection.edu.ru
pacTBOpPOB coJieit
Chemege.ru
Himege.ru
13 KonTponbHast padbota mo pazaeny http://school-
«TeopeTndyeckre OCHOBBI XUMUID» collection.edu.ru
Mertaiubl, ux nosioxenue B [lepuoauueckoit Chemege.ru
cucTeMe XuMHYeckux anementoB [1. 1. Himege.ru
http://school-
14 MenpeneeBa 1 0COOCHHOCTH CTPOCHHUS 3
. collection.edu.ru
aToMoB. OOmMe Gu3nIecKue CBONCTBA
METAJIJIOB
Chemege.ru
CriaBel METAJIOB. DIIEKTPOXUMUICCKHH Psi Himege.ru
15 http://school-

HaIpsHKEHUN METaJlIOB

collection.edu.ru
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XHWMHUYECKHE CBOMCTBA BaXKHEHIIINMX METAJIJIOB

Chemege.ru
Himege.ru
http://school-

16 HATPUH, KaJIuK, KaIbIIUA, MAarHun ;
(natpui, . ’ > ’ collection.edu.ru
ATFOMUHHNA) U UX COSTUHEHUN
Chemege.ru
Himege.ru
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX http://school-
COEIUHEHUI collection.edu.ru
Chemege.ru
Himege.ru
18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX http://school-
COeIMHEHNI collection.edu.ru
Chemege.ru
[TpakTuueckas paborta Ne 2. "Pemienue Himege.ru
http://school-
19 AKCIICPUMEHTAJIbHBIX 3a/a4 110 TEME ;
| collection.edu.ru
«MeTanab»
Chemege.ru
Hewmerannsl, nx nonoxenue B [leprnoanueckon Himege.ru
http://school-
20 CUCTEME XUMHUYECKUX 35eMenToB [1. U. -
collection.edu.ru
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS aTOMOB
21 dusnyeckue CBOMCTBA HEMETAILIOB. Chemege.ru
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AnnoTponusi HEMETauIoB (Ha IpuMepe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)

Himege.ru

http://school-
collection.edu.ru

XHUMHUYECKHE CBOMCTBA raJiorC¢HOB, CCPbI U UX

Chemege.ru
Himege.ru
http://school-

22 . ;
COEIMHEHUI collection.edu.ru
Chemege.ru
Himege.ru
3 XUMHYECKHEe CBOMCTBA a30Ta, hochopa u ux http:/school-
COEIMHEHUI collection.edu.ru
Chemege.ru
Himege.ru
4 XUMHUYECKHE CBOMCTBA yIIIepoJa, KPEMHUA U http://school-
HUX COEIUHEHUN collection.edu.ru
Chemege.ru
Himege.ru
75 [IpruMeHeHne Ba)KHENWIINX HEMETAIIOB U UX http://school-
COeIMHEHNI collection.edu.ru
O00011IeH1E U CUCTEMATH3aIMs 3HAHUH 110 Chemege.ru
Himege.ru
26 TeMe «HemeTamnsny. Beranciaenus mo

YpaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ n

http://school-
collection.edu.ru
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TCPMOXUMHUYCCKUC paC‘IéTBI

[IpakTuueckas padora Ne 3. «Pemienue

Chemege.ru
Himege.ru
http://school-

27 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe :
" " collection.edu.ru
Hemeramnsi"»
Chemege.ru
Himege.ru
)% KonrponsHas padora o Temam «MeTayuibn 1 http://school-
«Hewmetambny collection.edu.ru
Chemege.ru
Himege.ru
29 Heopranudeckue u OpraHnYecKHe KUCIOTHI. http://school-
Heopranuueckrie u OpraHn4ecKiue OCHOBAHMS collection.edu.ru
Chemege.ru
AmMdoTepHbIe HEOPraHUYICCKUE Himege.ru
10 OpraHuvYecKue coeuHeHus. | eneTnueckast http://school-
CBSI3b HEOPTraHMYECKUX U OPraHUYECKUX collection.edu.ru
BCIIIECTB
Chemege.ru
Pojib XUMHH B 00€CIIEYEHIH SKOJIOTHUECKOil, Himege.ru
. . http://school-
31 JHEPreTHYCCKOHN U MUIIEBON 0€30MacHOCTH,

Pa3BUTHU MCOAUIIUHBI

collection.edu.ru
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[IpencraBienus 06 0OIMIKMX HAYYHBIX

Chemege.ru
Himege.ru
http://school-

32 HpI/IHI_II:IHaX MIPOMBILIIIEHHOTO MOJYyYEHHUS 1 collection.eduru
BaKHEHIIINX BEIIECTB

Chemege.ru
Himege.ru
http://school-

33 YenoBek B MUpPE BELIECTB U MaTEPUAJIOB 1 :
collection.edu.ru
Chemege.ru
Himege.ru

34 XuMHS ¥ 3J0POBbE YEIOBEKA 1 http://school-
collection.edu.ru
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KVIACC

Kon
nposepsie
MOI'0
pe3yJabTa
Ta

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 00mero o0pa3oBaHus

Teopernyeckne OCHOBBI OPraHMYECKON XUMUH

1.1

ChopmupoBaHHOCTh MPEACTABICHUH O XHUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B MO3HAHUU SIBICHHUI
npUpoabl, B (OPMHUPOBAHWHM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, ¢
(YHKITMOHATTLHOW TPaMOTHOCTH, HEOOXOIUMOM JIJISl PEIICHHSI TPAKTUICCKUX
3a/la4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO U

MIPUPOAHOM cpelie

1.2

Bnagenue cucremoil  XMMHUYECKHMX ~ 3HAHHWM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIararoime HOHATHUS (Monekyna, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHh OKHUCIEHHUS, XUMHYECKasi CBsI3b, MOJIb,
MOJIIpHasl Macca, MOJISIPHBIN 00BEM, YIIepOIHBIN CKeleT, PYyHKIIMOHAIbHAS
rpymma, pagukai, U30MepUs, U30MEpbl, TOMOJOTHYECKHI pPsii, TOMOJOTH,
YIIEBOAOPOABI, KHUCIOPOA- U a30TCOEPKAIIUE COSTMHEHNUS, OMOIOTUIECKH
aKTUBHBIC BeIIEeCTBA (YIJIEBOJBI, >KUPBI, OCJIKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHbIE COCIMHEHUS); TCOPUHU U 3aKOHBI
(Teopust XMMHUYECKOTO CTPOCHHUS oprannyeckux BemiectB A.M. ByTtieposa),
3aKOHOMEPHOCTH, CHMBOJHUYECKHH S3bIK XUMHHU, (DAKTOJIOTUYECKHE
CBEICHUSI O CBOMCTBAX, COCTABE, MOJYYECHUH U 0€30IaCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHMYEeCKHMX M OPraHu4ecKuX BEUIeCTB B OBITY H

HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKaA

1.3

ChopmupoBaHHOCT, YMEHHI BBISBISTh XapaKTEepPHbIC MPHU3HAKU MOHSITHA,
YCTAHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS
IpU ONHCAaHMM COCTaBa, CTPOEHUS M MPEBpAIlEHUN OpPraHUYECKUX

COE€IUHEHUN

1.4

c(OPMUPOBAHHOCTh YMECHHI HCIOJIB30BaTh XUMHUYECKYH) CHMBOJIHUKY JISI
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKPAIIEHHOI)
dbopMyn OpraHMYEeCKHX BEUIECTB U YPAaBHEHUN XHMHUYECKUX PpPEaKIIH,
M3TOTaBIUBATH MOJICIN MOJIEKYJl OPTaHUYECKHUX BEIIECTB JJI WILTIOCTPAIlUU

HUX XUMHUYCCKOI'0 U MPOCTPAHCTBECHHOI'O CTPOCHUA




1.5

ChopMupoBaHHOCTh YMEHHI YCTaHABIMBATH MPUHAICKHOCTh U3yYCHHBIX
OpPraHMYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHUIO K OMNPENCIEHHOMY
Kimaccy  (rpymme) — coenuHeHud  (YIJIeBOJOPOIBI,  KHCIOPOI |
a30TcojepKalllie COeTMHEHUS, BLICOKOMOJIEKYIISIPHBIE COSIMHEHNUS), 1aBaTh

YM Ha3BaHU 1o cuctematudeckoit HomeHkiatype (IUPAC)

1.5

ChopMHupOBaHHOCT, YMEHUS OIPEHCIATh BHIBI XUMHYECKOW CBS3M B

OpPraHMYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHSI MPUMEHSTH: TOJOXKEHUS TEOPUU CTPOCHHUS
opranundeckux BemecTB A.M. bytiiepoBa st 0OBSICHEHHUS 3aBUCUMOCTH
CBOMCTB BEUIECTB OT MX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHUS MaCChI

BCIICCTB

YrieBomopozbl. Kuciopoacoaepkaiine U a30TCoAepIKaIie OpraHUuICeCKUe

COCANHCHHMUA. BBICOKOMOJ'IGKYJ'IHpHBIe COCIUHCHUA

2.1

ChopmupoBaHHOCTE ~ YMEHUH  MPUBOJIUTH  TPUBHAIBHBIC  HA3BAHHS
OTJICTILHBIX OpPraHWYECKHUX BEIIECTB (ITHIICH, TPOIWJICH, AalleTUJICH,
ATWICHTJIUKOIb, DJHIEPUH, (eHos, (OpMaNbICTHI, AaleTATbICTH/I,
MypaBbHHas KHCIIOTA, YKCYCHasA KACIOTA, OJIEMHOBASI KUCJIOTA, CTEAPUHOBAS

KHCIIOTa, TIII0K03a, (PpyKTO3a, Kpaxmal, HEeJIIII03a, TITHIIH )

2.2

ChopmupoBaHHOCTE  YMEHUW  XapaKTEpH30BaTh COCTaB, CTPOCHHE,
¢uznyeckue H XHMHYCCKHE CBOWCTBA THIMYHBIX IPEJACTABUTEIICH
pa3IMYHBIX KJIACCOB OPraHMYeCKUX BEIIECTB (METaH, O3TaH, JTHIICH,
MPOIWJICH, alleTiIeH, OyTraaueH-1,3, metunOyraauen-1,3, 6eH30J1, METaHO,
ATaHOJ, TUJICHIJIMKOIb, TIUICPUH, (EHOJ, aleTaabJACTH I, MypaBbHHAS H
YKCYCHasi KHUCIOTBI, TJIIOKO3a, KpaxMal, IeJUTIJI03a, aMHHOYKCYCHas

KHCJIOTA)
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CQ)OpMI/IpOBaHHOCTB YMCHUSA UWIUTIOCTPUPOBATH TCHECTUUCCKYIO CBA3b MCKIAY
THIIMYHBIMU PEACTABUTCIEIMU PA3JIMYHBIX KIIACCOB OPraHHYCCKUX BCHICCTB

YpaBHCHUAMHU COOTBCTCTBYIOIHNX XUMUUYCCKUX peaKHI/Iﬁ C HUCIIOJIb30BAHUECM

CTPYKTYPHBIX (OpMYIT
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CdhopmMupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKU
YIIAEBOAOPOAHOTO CHIPbsl (He(Th, MPUPOAHBIA Ta3, Yroiib), CIIOCOOBI WX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOIYKTOB MepepadoTKu

XUMHUS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCT, YMEHHWH BIAJETh CHCTEMON 3HAHWNW 00 OCHOBHBIX
METOJaX HAY4YHOTO IO3HAaHUS, HCIOJb3YEMBIX B XUMHUHU IpPU H3YYEHUU
BEILIECTB U XUMUYECKHUX SIBIICHUM (HaOIIOfCHUE, U3MEPEHUE, IKCIIEPUMEHT,

MOI{GJII/IpOBaHI/Ie), HUCIIOJB30BaTh CHCTCMHBIC XHUMHUYCCKHUEC 3HAHUA JJIA




IIPUHATHA pGHIGHI/Iﬁ B KOHKPCTHLIX JKM3HCHHBIX CHUTyallMAX, CBA3AHHBIX C

BCIICCTBAMH U UX ITPUMCHCHUCM

3.2

ChopmupoBaHHOCTE ~ yMEHHI  COOMIOAATh  MpaBWiIa  IOJIB30BAHHS
XUMHYECKOH MOCY0M U 1abopaTOpHBIM 000pYAOBaHUEM, a TAaKXKe MpaBUiia
oOpaileHuss C BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSAMHU IO

BBITIOJIHCHH IO JIa60paTOpHI>IX XUMHWYCCKUX OIIBITOB

33

ChopmupoBaHHOCT, YMEHHUH IUIAHUPOBATh M BBHIMOJIHATH XUMHUYECKHMA
SKCIIEPUMEHT (TMpEeBpallleHUs OpPraHMYECKHUX BEILECTB IIPU HarpeBaHUH,
[IOJIyY€HUE JTUJIEHA M M3YyYEHUE €ro CBONCTB, KaYECTBEHHbIE pPEaKIIUU
OpPraHMYECKUX BEIIECTB, JIEHATypalusi OCJNKOB MpU HarpeBaHUU, LIBETHBIC
peakiuu OeKOB) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKH 0€30MacCHOCTH MPHU
oOpamieHnu ¢  BEmIeCTBAMH M JIA0OpaTOpHBIM  00OpPYIOBaHHEM;
MPEJCTABIATh PE3YNbTAaThl XUMHUECKOTO JIKCIEPUMEHTa B (OpME 3alucH
YpaBHEHHI COOTBETCTBYIOUIMX peakiuil U (OpMyIupoOBaTh BBIBOABI Ha

OCHOBC 3THX PE3YJIbTATOB

3.4

CchopMupoBaHHOCTb yYMEHUN MNPOBOAUTH BBIYMCICHHUS IO XHMHUYECKUM
ypaBHEHMsIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOIO BELIECTBA WIIU
MPOAYKTa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3

HCXOJHBIX BEILIECTB WIH IPOJYKTOB PEAKIUN)

3.5

ChopMHUpOBaHHOCT, YMECHHH KPUTHUYECKH aHAIM3UPOBATH XUMHYCCKYIO
MHPOPMALINIO, TIOTYYaeMy0 U3 Pa3HBIX HCTOYHHKOB (CpeIcTBa MacCOBOM

uHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE ~ YMEHUH  COOJIFOJaTh  TpaBHJA  JKOJIOTHYCCKH
1[e1eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JESATENBHOCTH B ILIEINSAX
COXpaHEHHUsI CBOEro 3J0pOBbS W OKPYXKAWOIIEW IPUPOIHOM CpEIbl,
OCO3HaBaTh OMACHOCTh BO3/CHCTBUS Ha >KUBbIE OPraHU3Mbl OIPEIEIEHHBIX
OpraHWYECKUX BEIIECTB, MOHUMas cMmbici Tokazarens [IJIK (mpenensnHo
JOMYCTUMOW  KOHIIGHTpAIlMH), TMOSACHATh Ha  MPUMEpPax  CIOCOOBI
YMEHBIIECHUS U MPEAOTBPAILLEHUsI UX BPEIHOIO BO3JEHCTBUS HA OPraHU3M

YCJIOBCKAa




11 KITACC

Kon
nposepsie
MOI'0
pe3yJabTa
Ta

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenne  cucremMoil = XMMUYECKMX ~ 3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, J3JICKTPOHHAas
o0oJiouKa aToMa, s-, p-, d-3JIEKTPOHHBIE OPOHUTAIM aTOMOB, MOH, MOJICKYIIA,
BAJICHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00bEM, KpUCTAIUTMYECKAs PEIIETKa,
TUTBl XUMHYECKHX peakuuid (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC, 9K30- U
SHIOTEPMHUUECKUE, PEAKIWd HOHHOTO OOMEHa), pacTBOpP, DSICKTPOIUTHI,
HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS JUCCOLIMALNA, OKHUCJIHTEID,
BOCCT@HOBUTEIb, CKOPOCTh XUMHUYECKOM peakliu, XUMHUIECKOE PaBHOBECHE);
TEOpUH W  3aKOHBI  (TEOpHsl  DJIEKTPOJUTHUYECKONW  JAMCCOIUAIINH,
[Tepumomnueckuii 3axkon JI.M. MennueneeBa, 3aKOH COXpaHEHHUsS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUIN SI3bIK XUMUU, (PaKTOJOTHUECKUE CBEACHUS
O CBOiicTBax, cocCTaBe, IMONy4YeHUH U OE30MaCHOM UCIOJIb30BaHUU
BOKHEHIINX HEOPraHMYEeCKMX BEIIECTB B OBITY U  MPaKTUYECKOU

JCATCIIbHOCTH YCJIOBCKA

1.2

ChopMupOBaHHOCTh YMEHHMH BBISBIATH XapaKTEpHbIE MPH3HAKH |
B3aMMOCBSA3b U3YyYEHHBIX IOHATUH, IPUMEHATh COOTBETCTBYIOLINE ITOHATHS
IIPY ONHUCAaHUM CTPOEHUS W CBOMCTB HEOPraHMYECKHX BEUIECTB M HX
IIPEBPALICHN; BBIABIATh B3aMMOCBA3b XMMUYECKUX 3HAHUM C MOHATHIMH U

MMpeACTABJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHLIX ITPCIAMETOB

1.3

Brnanenue OCHOBHBIMM METOAAMH HAy4YHOrO TMO3HAHHUS BEUIECTB U
XUMHYECKUX  SBJICHWHA  (HAONMIOJeHWEe,  WM3MEpPEHUEe,  JKCICPUMEHT,

MOJIETTUPOBAHUE)

1.4

ChopMupOBaHHOCTh YMEHHI ONpPEACHATh BAJECHTHOCTh W  CTEICHb
OKHUCJICHUS XUMUYECKHUX D3JIEMEHTOB B COCAUHEHHUAX Pa3IMYHOIO COCTaBa,
BUJ XMUMMYECKOW CBsI3W  (KOBaJEHTHas, WOHHAas, MeTaJlJIMuecKas,
BOJIOPOJIHAS) B COEUHEHUSX, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOTO

BelIeCcTBa (ATOMHAs, MOJIEKYJISIpHAsl, MOHHAsA, METAJUTMYECKasl )

1.5

ChopMupoBaHHOCTh YMEHHMH OIPEIENATh XapakTep Cpenbl B BOIHBIX

pacTBOpaX HCOPraHNUICCKUX COG,I[I/IHGHI/Iﬁ




1.6

CdhopMupoBaHHOCTh YMEHHS KIaCCU(UIMPOBATH XUMHUECKUE PEAKIUU 10
pa3aMyYHbIM MpU3HAKaM (YUCIy U COCTaBy pearupyrolux BEILECTB,
TeIIoBOMy A(PQeKTy peakiuy, HU3MEHEHHIO0 CTENeHed OKHCIIeHUs

3JICMCHTOB, O6paTI/IMOCTI/I pCaKknuu, y9aCTuro KaTaJ'II/ISaTOpa)

1.7

ChopmupoBaHHOCTh YMEHHI COCTaBIISITH YPaBHEHUS PEAKIUI pa3TUYHBIX
TUIIOB, TIOJHBIE U COKpAIIEHHbIE YpaBHEHUS PEaKLUil HMOHHOIO OOMEHa,

YUuThIBaA YCJIOBUSA, IIPHU KOTOPLIX 3TU PEAKIUU UAYT 1O KOHIA

1.8

ChopmupoBaHHOCT, yMEHHH NPOBOJUTH PEAKIUU, TMOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAB PA3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MyTEM HMOHBI, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPraHUMYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTE YMEHHUU PACKPBIBATH CYIIHOCTh OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKUUN MOCPEACTBOM COCTABIEHHUS 3JIEKTPOHHOIO

OanaHca 3TUX peaKkuui

1.10

ChopmupoBaHHOCTE ~ yMEHUH  OOBSACHATH  3aBUCUMOCTb  CKOPOCTH

XUMHAYECKON PEaKIK OT Pa3InYHbIX (PaKTOPOB

ChopmupoBaHHOCTh YMEHUI OOBSICHATH XapakTep CMEIIEHUS XUMUYECKOTO
paBHOBECHSI B 3aBHUCHMOCTM OT BHELIHEro Bo3zaeicTBus (mpuHuun Jle

[larense)

OOmmas u HeopraHudecKask XUMHUS

2.1

ChopmupoBaHHOCT YMEHUH pacKpbiBaTh CMBICH [leproamueckoro 3akoHa
JAW. MengeneeBa M JIEMOHCTPUPOBATh €ro  CHUCTEMATU3UPYIOIIYIO,

O6’[>$ICHI/IT6J'II>HYI-O " NPOTHOCTUYCCKYIO (bYHKI_II/II/I

2.2

ChopMupOBaHHOCTh yYMEHUN XapaKTEPH30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 31eMEHTOB 1—4 mepuonos llepnoanueckoil cucreMsl
xuMudeckux snementoB J.M. MenneneeBa, ucnonb3ys NOHATUS «s-, p-, d-
JJIEKTPOHHBIE ~ OpOUTANN», «IHEPreTUYECKHe ypPOBHM»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XHUMHUYECKUX DJJIEMEHTOB U HX
coequHEHU 1o mnepuoraM u rpynnam llepuoanueckoil  cucTeMsl

XUMH4YECKUX 35eMeHTOB .M. MeHneneera
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ChopmupoBaHHOCT, yMEHHH XapakTepu3oBaTh (OMHCHIBaTH) OOIIHE
XUMHYECKHE CBONCTBA HEOPTaHMUYECKUX BEIISCTB PA3IUYHBIX KJIACCOB,
MOATBEPKIATh CYIIIECTBOBAHHE TCHETHYECKOM CBSI3H MEXTY
HEOPTaHMYECKUMHU BEIIECTBAMHU C TTOMOIIBIO YPABHCHHUI COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKHI/Iﬁ
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CdhopmMupoBaHHOCTB YMEHHU YCTaHAaBIIMBATh IIPUHAJIE)KHOCTD

HCOPraHNM4YCCKUX BCHICCTB II0O HUX COCTABYy K OHpe,Z[eJ'IéHHOMy KJ1acCy




(rpynme) coeauHeHMH (IPOCTBIE BELIECTBA — METAUIBl M HEMETAJUIbI,

OKCH/IbI, OCHOBAaHUS, KUCJIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH)

2.5

CchopMupoBaHHOCTh YMEHHH HCIOJIB30BATH XMMUYECKYIO CHMBOJIHUKY JUIS
cocraBieHUs (OpMyNl BEIIECTB M YypaBHEHUH XHUMHYECKHX pPEaKIuH,
cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJENbHBIX HEOPraHMYECKUX BEUIECTB (yrapHblii ras, YIJVIEKHCIBIM ras,

aMMUaKk, raméHas HU3BECCTD, HeraméHas HN3BCCTb, IMMMUTHCBAA COAd, IMUPUT U

Apyrue)

2.6

ChopMupoBaHHOCTh YMEHHI  XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB pPAa3JIMYHBIX KJIACCOB,
MOJITBEPXK1aTh CYLIECTBOBaHHE IeHETHUYECKOM CBSI3U MEXTY
HEOPraHMYECKUMH BEIIECTBAMH C ITOMOILBIO YPABHEHUH COOTBETCTBYIOIUX

XUMHUYECKUX PEAKIUI

2.7

ChopmupoBaHHOCT, YMEHHUH IUIAHUPOBATh U BBIMOJIHATH XUMHUYECKHUI
OKCIIEPUMEHT  (pa3jioKEeHHe TepoKCHIa BOJOpOAA B  MPUCYTCTBUU
KaTajlu3aTopa, OIPEIEICHUE Cpellbl PACTBOPOB BELIECTB C IOMOIIbIO
YHUBEPCAIBbHOTO MHJIUKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIuu, Peakiui MOHHOTO OOMEHa, KaUeCTBEHHBIC PEeaKIuu
Ha cynb(haT-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHUSI, pEeIICHHE
AKCIIEPUMEHTAJbHBIX 3a7ad Mo TemaM «Mertamis» u «HemeTtannsi») B
COOTBETCTBUHM C NPaBHJIAMU TEXHUKU O€30MaCHOCTH MpH OOpalleHuu C
BEIIECTBAMH U JTAOOPATOPHBIM 000pYIOBaHUEM; MPEICTABIATH PE3yIbTaTh
XUMHUYECKOI0 JKCIIEPUMEHTAa B dopme  3ammcu  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuil u (HOpMyIHUpPOBATh BHIBOJBI Ha OCHOBE JTUX

PE3yJIbTaTOB

2.8

ChopmupoBanHOCT, ~ yMEHUU  cOOJIOAAaTh  MpaBWiIa  [OJIb30BAHUS
XUMHUYECKOH MOCY0i U 1abopaTOpHBIM 000pyIOBaHUEM, a TAaKXKe MpaBUiia
oOpaimieHusi C BENIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMHU TIO

BBITIOJIHCHHTIO JIa60paTOpHI>IX XUMHWYCCKUX OIIBITOB

2.9

ChopmupoBaHHOCTE YMEHUH XapaKTePU30BaTh XUMHYCCKHE IIPOIIECCHI,
JIe)KallMe B OCHOBE IMPOMBIIUICHHOTO TMOJIYYEHUSI CEPHOM KHUCIIOTHI,
aMMHaKa, a Takke cpOpMUPOBAHHOCTDH MPECTaBICHUN 00 OOIIMX HAYYHBIX

IIpUHOUIIaAX U 9KOJIOTHYCCKUX npo6neMaX XUMHUYCCKOI'O ITPpOU3BOJACTBA

XUMHUS U KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUI O XWMHUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTHUHBI MHUPA, POJIM XUMUU B TO3HAHUU SIBJICHUU

OpUpoabl, B (OPMHUPOBAHHM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €&




(bYHKIMOHATBLHON TPAMOTHOCTH, HEOOXOTUMOH JIJIsl pEIICHUS PAKTHYECKUX
3aJa4 U 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 3/I0POBBIO U

MPUPOAHOM cpelie

3.2

ChopmupoBaHHOCTh YMEHHH KPUTHYECKH AHATU3UPOBATH XUMHUYECCKYIO
nH(pOpMaILIKIO, MOIy4aeMyl0 U3 pa3HBbIX HMCTOYHHKOB (CpeAcTBa MaccOBOM

KOMMYHHUKAIUH, CeTh IHTEpHET U ipyrue)

3.3

ChopmupoBaHHOCT, ~ YMEHUH  COOJIFOJIaTh  TpaBHJAa  JKOJOTHYCCKH
1[e71eco00pa3HOro MOBEACHUS B OBITY M TPYJOBOW NEATEIBHOCTH B IENIAX

COXpaHEHUs CBOETO 3710pOBbs U OKPYIKAOIIEH PUPOJTHON CPEIbI

3.4

Oco3HaBaTh ONACHOCTh BO3ACHCTBUS Ha JKUBbIE OPTaHU3MBbI OIPENEIEHHBIX
BellecTB, NnoHumas cmbica nokasarens IIJIK, moscHaTe Ha mnpumepax
CIOCOOBbl YMEHBUICHUS U NPEJOTBPALICHUS UX BPEAHOTO BO3AEHCTBHS Ha

OpraHn3Mm 4€JIOBCKa

3.5

CchopMupoBaHHOCTb YMEHHUI HPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHUEM
MIOHATHUSL «MaccoOBasi JIOJI BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHUMA
ra3oB IPH XUMHUYECKUX PEAKIHMIX, MacChl BEIIECTBAa WM 00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIECTBAa, Macce WIM O00bEMY OJHOrO W3
YUYacTBYIOLIMX B PEAKLIUU BEIIECTB, TEIUIOBOro 3¢ (eKTa peakliuu Ha OCHOBE

3aKOHOB COXpaHCHHA MACChbl BEIICCTB, IIPEBPAILICHUA U COXPAaHCHUA SHCPIrun




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

Teopernyeckre OCHOBBI OPraHUYECKOW XUMUH

1.1

Hpe,[[MeT OpFaHquCKOﬁ XUMHUH: €€ BO3HHMKHOBCHHC, PAa3BUTHC MW 3HAYCHUC B
IMOJIYYCHHUH HOBLIX BCHICCTB M MATCpHAIOB. TGOpI/IH CTPOCHUA OPraHUYCCKUX

coequHeHnit A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (HOpMysnbl OpPraHMYecKUX BEIIECTB. [ OMOJOTHS, H30MEpHUS.
XuMHU4ecKasi CBsI3b B OPraHUYECKHX COCIWHEHMUSIX — OJIMHAPHBIE W KpaTHBIC

CBA3U. HpeHCTaBHCHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHu4YCCKuX BCUICCTB

1.3

Homenkiiatypa oprannueckux COeAMHEHUM (CHCTeMaTH4eCKas) U TPUBHAIbHBIC

Ha3BaHUS Ba)KHEHUIIINX HpeHCTaBHTeHCﬁ KJIACCOB OPraHM4YCCKHUX BCUICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKUH psl. MeTaH 1 3TaH — NPOCTEUIINE
IPEJCTaBUTENIN AJKaHOB: (U3MYECKHMEe W XMMHUYECKHE CBOMcTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HAaXOKACHUC B IPHUPOAC, ITOJTYUCHHUEC U IIPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOCHHE, T'OMOJOTMYECKHH psii. OTWIEH W IPONMIEH —
MPOCTEUIINE TPEACTABUTENN AIKCHOB: (U3NYECKHE M XHMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUSA, TUJpaTallud, OKHUCIEHUS U

HOJII/IMepI/I?;aIII/II/I), IMOJIYYCHHEC U IPUMCHCHUC
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Ankamuensl: Oyramuen-1,3 u wetunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuusi mosmMepusanun). [lomydeHne CHHTETUYECKOTO

KaydyKa U pC3UHbI
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AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOECHUS, TOMOJIOTHUECKUHN psll. AIICTHICH —
MPOCTEHUININIA TPEACTaBUTEIb QJIKHHOB: COCTaB, CTpoeHue, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peaKIuu T'HIPUPOBAHHUS, TAIIOTCHUPOBAHMS, THAPATAIINH,

TOPEHMUSI), IOJyYEHUE U IPUMEHEHHE

2.5

Apenbl. benszon: cocrtaB, crpoeHue, (u3MuecKMe M XHUMHYECKHE CBOWCTBA
(peakuyy raJloreHMpoBaHUs U HUTPOBAHUSA), OJydyeHUE U npumeHeHue. Tomyod:
COCTaB, CTpOeHHe, (HU3MUeCKHe ¥ XUMHYECKHME CBOWCTBA  (peaKIuu
raJJOreHUPOBAHUS M HUTPOBAHMs), IOJIY4YEHHE M TNpPUMEHEHue. TOKCHMYHOCTh
apeHoB. ['eHeTHuecKkass CBsS3b MEXIY YIVIEBOJOPOJAMH, IMPHHAUICKALMMH K

Pa3JInuIHBIM Kj1IaCcCaM




2.6

[TpupoHBIe HICTOYHUKH YTIIEBOI0pOI0B. [IprpoaHbIil Ta3 U momyTHEIE HeTIHBIE
ra3el. Hedth 1 €€ mpoucxoxaenue. CriocoObl nepepaboTKku HEPTH: TIEpEeroHKa,
KPEKUHI (TepMHUYECKUIl, KaTaauTudeckuit), nupoius. IIpoaykTsl mepepaboTKu
He(TH, UX NPUMEHEHHE B IMPOMBILUIEHHOCTH U B ObITy. KameHHBIN yrosip u

IIPOJYKTHI €r0 nepepadoTKu

Kucnoponcoaep:xaiiue opraHnyecKkue CoeJMHEHMS

3.1

[IpenenbHbIe OJTHOATOMHBIC CIUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, (PU3UIECKUE
n XUMHYECKHE CBOMCTBA (peakiuu C aKTUBHBIMU MeTajlJlaMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEHHE. BoJOopoJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JleicTBME METaHOJIa W 3TaHOJIa HA OPraHU3M YEJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTHJICHTJIMKOJIb U TIUILEPUH: CTPOCHUE, (PU3NYECKHUE U
XUMUYECKUE CBOWCTBA (B3aMMOJIEHCTBHE CO  MICJOYHBIMH  METaJJIaMH,
KauyeCTBCHHAsl peakilus Ha MHOTOATOMHBIE CIHPTHI). JIeHCTBHE Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMOCPHUHA U OTUJICHIJIMKOJIA

3.2

@deHOM:  CTPOCHHWE MOJICKYJbl, (HU3MYECKHE H XUMHUYECKHE CBOMCTBA.

ToxcuunocTs penona. [Ipumenenne denona
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Anpneruapl U KeToHbl. DopMalbIeru, aleTaabIeTHa: CTPOCHUE, (PU3NUECKHUE U
XUMUYECKUE CBOMCTBA (pEaklMM OKHCIEHUS U BOCCTAHOBJICHUS, KaUE€CTBEHHBIC

peaxkuun), MoJly4eHue U NpuMeHEHUe

3.4

OnHOOCHOBHBIE NpefeNbHble KapOOHOBBIE KHCIOThL. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTPOCHUE, (PU3MUECKUE M XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IINE s
KJlacca KHCJIOT, peaknus dSTepuukanuu), TMONydYeHHe W IpPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KHUCJIOTBHI KaK MPEACTAaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIIOT. Mblia KaK COJIM BBICIIIUX Kap6OHOBI>IX KHCJIOT, UX MOIOLIECC HeﬁCTBHe

3.5

Crnoxubie 2QUphl KaK MPOU3BOJIHBIC KApOOHOBBIX KHUCIOT. [ MAPOIH3 CIOKHBIX
a¢upoB. Kupsl. ['unponus xupos. [Ipumenenue >xupoB. buonoruueckas posb

KUPOB

3.6

VYraeBopl: cocTaB, Kiaccu(UKALUs YriaeBOJOB (MOHO-, M- U TOJIMCAXaPHJIbI).
['moko3a — mpocTedmmii MOHOCaxXapH: OCOOCHHOCTH CTPOCHHS MOJEKYIHI,
¢busnveckre 1 XUMHYECKUE CBOMCTBa (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHME aMMHayHbIM pacTBOpoM okcuja cepedpa(l), BoccTaHoBieHue,
OpOKeHME TJIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, NPUMEHEHHEe, OHoIoruyeckas
posb. DorocunTe3. PPyKTO3a KAaK U30MEP IIIIOKO3bl. Kpaxmasl u 1esntosio3a Kak
npupoaHble noiaumepbl. CTpoeHHe Kpaxmana M Le/uirosno3bl. dusnueckue u

XHUMHYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/IS, Ka4CCTBCHHAA pCaKlusd C I/IO,I[OM)

ASOTCOI[ep)KaH_II/Ie OpraHn4YCCKHUC COCAMHCHUA

4.1

AMHHOKHMCIIOTBI KakK aM(bOTepHBIe OpraHn4YCCKHUC COCIANHCHMA. dusznueckue u




XUMHUYECKUE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe TiuiuHa). buonmornueckoe

3HAYCHHUEC aMUHOKUCIIOT. HGHTI/II[I)I

4.2

benkn xkak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. HepBI/IIIHaSI,
BTOpHU4YHasA W TPETHU4YHAA CTPYKTypa 0enkoB. XUMHYECKHE CBOICTBA OEIKOB:

ruapoJn3, JeHarypanus, KaYeCTBCHHBIC PCAKIIUMU Ha Oenku

BLICOKOMOJ'IGKy.]'IHpHHe COCIUHCHUA

5.1

OCHOBHbIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp,
HOJIUMEp, CTPYKTYPHOE 3BEHO, CTENIEHb NOJUMEPHU3ALMU, CPEIHSS MOJIEKYIIsIpHas
Macca. OCHOBHbIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

moJIMMEpur3aluAa U MOJUKOHACHCAI A
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BKCHepI/IMeHTaJILHHe MCTOAbl H3YYCHHUA BCHICCTB U HX npeBpameHI/Iﬁ:
O3HAaKOMJICHUE C O6p33HaMI/I IMPHUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ITJIaCTMACC,

Kay4yKOB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U PE3UHbL

11 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT CoiepPKAHUA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

XuMuyeckuil 31eMeHT. AToM. fnpo atoma, M30TOMNbl. DJIEKTPOHHAs 000JIOUKA.
DHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIIH, S-, p-, d-2JI€MEHTHI.
OcobeHHOCTH pacIpeesieHus] JIEKTPOHOB 110 OpOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpAIUs aTOMOB

1.2

Ilepuoguueckuii 3akoH u [lepuoauyeckas cucreMa XuMU4eCcKUX 1eMeHToB J[. M.
MenneneeBa. Cps3p mnepuonundeckoro 3akoHa u Ilepuonumyeckoil cHCTEMBbI
XUMU4eCcKux 3jieMeHToB [[.M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XHMMMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMH HPOCTBIX U CJIOXHBIX BELIECTB IO TpylnaM M IMEpPHOAAM.

3HaueHue NepuoINIECKOro 3aKoHa B pa3BUTUN HAyKU

1.3

Ctpoenue BemiecTBa. XHUMHUYECKash CBsA3b. BHJBl XMMHUYECKOM  CBSI3M
(KoBajieHTHAs HEMOJSIpHAs M TOJspHas, HOHHAs, MeTauindeckas). VoHbI:
KaTHOHBI 1 aHMOHBI. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOM XUMHUYECKOU CBSI3U

(0OMeHHBIN U TOHOPHO-aKLIETITOPHEIN). BomopoaHas cBs3b

1.4

BaneHTHOCTD. :‘)HGKTpOOTpI/IHaTeJ'IBHOCTL. CreneHb OKHCIICHUS

1.5

BemecTBa MOJNIEKYISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
coCTaBa BELIECTBA. THIMBl KPUCTATMYECKUX PEIIETOK. 3aBUCUMOCThH CBOMCTBa

BEIIECTB OT THINA KpHUCTAUIMYECKOM pem€Tku. lloHsTtne o aucnepcHsIX




cucremax. VMcTuHHBIC U KOJUIOWAHBIC PAaCTBOPLI. MaccoBas J0JIs1 BC€IICCTBA B

pacTBope

1.6

Knaccudukarus Heoprannuecknx coenHeHnil. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckas peakuus. Kitaccudpukamms XUMHUYECKUX peakuuii B
HEOPraHWYeCKOM M OPraHMYECKOM XMMHHU. 3aKOH COXpPAHEHHUS MaccChl BEIECTB,

3daKOH COXpPAaHCHUA U IPCBPAICHNA QHCPIUU IIPU XUMHUUYCCKUX PCAKIHAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

1.9

O6paTI/IMI>Ie pe€aKuuu. XHUMHUYECKOE PaBHOBCCHC. (DaKTOpBI, BIIMAOIINEC Ha

cocTtosiHue xumuueckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

OnekrponuTHyeckas nucconmanys. CuibHbE M cinadble anekTponuThl. Cpena
BOJ/IHBIX PACTBOPOB BEILIECTB: KUCIasA, HEHTpallbHas, 1IeI0uHas. Peakiiuu HOHHOTO

oOMeHa

1.11

OKHCIIMTEIIEHO-BOCCTAHOBUTEIBHBIC pcakuuu

Heoprannueckas xumus

2.1

Hemerannel. [lonoxxenne HemetauioB B Ileproanueckoi cucteMe XUMHUECKUX
anementoB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpOCHHs aTOMOB. Dusnveckue

CBOICTBA HEMETAIUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IPUMEpPE KUCIOPOAA, CEPBL,

docdopa u yriaepoaa)

2.2

XUMHUYECKHE CBOMCTBA BAXXHEHIIUX HEMETAUIOB (TaJIOTEHOB, CEpPBI, a30Ta,
dochopa, yrmepomga U KpeMHHUS) U HUX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJICO/ICPKAIMX ~ KUCJIOT, BOJOPOJHBIX coenuHeHmit). [IpumeHeHue

BOKHENIINX HEMETAIJIOB U UX COEIMHEHUN
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Meramnel. Ilonoxenune merannoB B Ilepumoguueckoil cucreMe XUMHUYECKUX
anementoB J[.M. MenneneeBa. OCOOCHHOCTH CTPOCHUS HIIEKTPOHHBIX 000JI0UEK
aToMOB MeTauioB. O6uye ¢pusnyeckue cBoiicTBa MeTanaoB. CIIaBbl METAILIOB.

DNEeKTPOXUMHUYECKUH Psii HAIPSYKEHU METAJIIOB
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XUMHUYECKHE CBOMCTBA BAXHEHUIIMX METAJJIOB (HATPHUM, Kaluuil, KaJablUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JK€JIe30, MeIb) M HUX coeauHeHui. OOmue

CII0COOBI MOJIYyYCHH A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTaJJIOB B 6I>ITy U TCXHHUKC

2.5

I'eneTnueckas CBS3b HCOPraHMYCCKUX BCIICCTB, IIPUHAMJICIKAIIHUX K Pa3JIMIHBIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponr xuMuu B oOecreueHUH SKOHOFquCKOﬁ, 3HepFeTquCKOﬁ n HHH.IGBOﬁ
6G3OHaCHOCTI/I, Pa3sBUTHU MCAWLUHBI. Iloustue o HAay4YHBIX MCTOJAaxX ITO3HAHUIA

BCUICCTB U XUMHUYCCKUX peaKHI/Iﬁ




HpellCTaBJIeHI/ISI 00 O6HII/IX HAay4YHBIX IMPUHOUIIAX MPOMBIINIJICHHOTO ITOJYUYCHUSA

BOXHEHIIMX BewecTB. YUenoBeK B MUpPE BEUIECTB U MATEPHAIOB: BAaXKHEUILIHME

3.2 CTPOUTENBHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKIIO,
KepaMHKa, MaTepuaibl Uil 3JCKTPOHHKH, HaHOMAaTEpHalbl, OPraHUYecKUe M
MUHEpaJIbHBIEC YI00PEHUs
XuMHUST M 30pOBbE UEIOBEKa: MpaBUJIa WCIOIB30BAHUS JIEKAPCTBEHHBIX

3.3 Ipernaparos, IpaBuiia 0€3011aCHOTO UCIIOJIb30BAHUS MIPENIApaTOB OBITOBOI XMMUU

B HOBCGI[HGBHOﬁ KHU3HHU
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