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HNOACHUTEJBHAS 3AIIUCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oomero oo6pa3oBaHUA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJbTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTENbHOM MPOrpaMMbI CpeAHEro ooiero o0pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpenMera «XuMus» B 00pa3oBaTelIbHbIX Opranuzauusx Poccuiickoi
Qdenepauny, peaqu3yOIIUX OCHOBHBIE O0O0pa3oBaTEelbHbBIE MNPOrpaMMbl, U
OCHOBHBIX TosIoKeHHM «CrTparernn pa3BUTHS BoOcOUTaHus B Poccuiickoi
Oepnepanuu Ha nepuoa 1o 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1mielt crpareruy 00y4deHus, BOCITUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHble nonoxeHuss ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
CollepKaHMsl, pPe3yJNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XKHUT 3aBEpLIAIONIMM HJTAllOM peaju3alui  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpUCYIIUX
LEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
NO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelloBeKa, a TakKe DJKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3M0pOBBI0O M TpUpOgHOM cpene. Peammusyercs xumuueckoe oOpa3oBaHue
O0yJaromIMXcs Ha YPOBHE CPEAHETO 00IIero o0Opa3oBaHUs CPEACTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMMme MO XUMUU C Y4€TOM CHeUUu(PUKM HAyKd XUMUHU, €€ 3HAYCHHUS B
NO3HAHMM TIPUPOJABI M B MaTepUalbHOM >KM3HM OOIIECTBA, a TAKXE C Yy4ETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UTpPaeT 0COOYyIO poJib B
COBPEMEHHOW ITMBUJIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
OpUPOJBl U YeloBeKa, KoTopoe (OpMUPYETCS B XMMHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXKAKOLIETO0 MUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMH MPUMEHEHHS.



TecHo B3aUMOJICUCTBYS ¢ APYTMMH €CTECTBCHHBIMU HAayKaMU, XUMHs CTaja
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa M JKM3HU KaxJaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUe
I00adbHBIX TPOOJEM YCTOHYMBOIO PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTHIECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SBISIOTCS  0a30Bble  KYpChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OopraHnyeckoil xumuu. PopMUPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPHU U3YYEHUU
npenMera 00ecrneYrMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCETO MHOT000pasws
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHu4veckas XuMHs» copmupoBaHa B MporpaMMe MO XUMUU HA OCHOBE
CHUCTEMHOTO TIOJIXO/la K U3YYCHHI0 Yy4eOHOro Marepuasia W o0yCIOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M BJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEII[ECTBAX JIAIOTCA B PA3BUTHU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJOTHMUECKU
AKTUBHBIX COEAWHEHMI. B Kypce OpraHnyecKol XUMHHM TNOJYYarOT pa3BUTHE
chopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYAIHHEIE
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjoM 3peHHsi B TMpeaMere «XUMUs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3yYCHHBIH Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TeOpeTHYeCKuii martepuan U (HaKTOJIOTHYECKHE CBEICHUS O BEIIECTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTHYCCKUX TO3HUIUH,



rIy0Xe TOHSATh HWCTOPUYECKOEe H3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O Ba)KHEHINMX BENIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEPkKAHUS, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHUMAHHWIO B3aWMMOCBSI3U XUMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JEATETbHOCTU 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHUS K MPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOjeMax, CBSI3aHHBIX C XHWMHEH, KPUTHUUYECKH OCMBICIMBATh WMHGOpPMALUIO U
OPUMEHATh €€ ISl TIONOJHEHWS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHBIX |
AKCTIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1ad. B 1ienoM copeprkanue yaeOHOTo
npeamera «XUMHS»  JTaHHOTO  YPOBHSL  H3Y4YEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHue y 00y4aromMUXCsi MHUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAaHMUS
bunocopckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYeCKOro H
OpPraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNW MMYTEM OSKCIEpUMEHTa U
pelieHrs TPOTHUBOPEYMH MEXAy HOBbIMHU (akTaMd U TEOPETUYECKUMHU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpodseM cOepeKeHUs] DHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIMU
oOy4Jarommxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4EOHBIX JCHCTBUN, UMEIOMUX 0a30BOC 3HAYCHHUE IS
pPa3JIMUHBIX BHUJOB [IEATEIILHOCTH: pEIIeHUs MpooJieM, TOUCKa, aHalu3a W
00paboTku nHpOpMaLIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa MTPAKTHUYECKOMN
U HCCIIEIOBATEILCKON JIESITENbHOCTH, 3aHUMAIONIEH BaXXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 OOIIEro oOpa3oBaHus, IPU ONpeIeICHUU
COZIepKaTeNIbHOM XapaKTepUCTUKU I1IeJied H3y4YeHUs MNpeAMETa HalpaBICHUEM
MEPBOCTEIIEHHOW 3HAYMMOCTU TPAJTULMOHHO MPU3HAETCA (POPMHUPOBAHHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
NEATETbHOCTA YEJI0BEKAa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
npeaMeTa SBJISIETCS BIIOJIHE OMPABIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH ICIISAMH HM3YYCHHS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH Kak BakHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOWU
JIeKAT KIOUEBbIC TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TCOPUU XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHN MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJICHHWE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKUX PEAKIHi, HEOOXOMMMBIX Il TMPUOOpEeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBICHHM,
UMEIOIIUX MECTO B MPUPO/IC, B MTPAKTUICCKON M TIOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHUI U CIIOCOOOB AEATEILHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOrO JKCIIEPUMEHTa, COOJIOJICHUEM TPaBUI
0e30ImacHOro oOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, comepikarenbHasi XapaKTepUCTUKA eJeH U 3a71ad U3yICHHS
npeaMeTa B MporpaMMe Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME CpelHero oobmiero oopazoBanus. CeroaHs B
NpernoJjaBaHud ~XWMHH B OONbINEH  CTEmeHW OTHAETCS  MPEATnOoYTEHHUE
NPAKTHYCCKON KOMIIOHEHTE COJACpXaHus OOYy4YCHHS, OPHUCHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BJIaJCIONIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOcO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYCHHs 3HAHUN W MPUMEHEHHUS WX B PEATbHOW JKU3HU
JUTSL pEIICHUS TIPaKTUYCCKUX 3a7ad.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHW TMpeaMera «XHUMHS» JOMUHUPYIOIIEe
3HaUYCHHE MPUOOPETAIOT TAKKE LIETU U 3a]a4H, KaK:

aganTamys 00yJaromuXxcs K YCIOBHSIM JUHAMUYHO Pa3BHBAIOIICTOCS MUPA,
dbopMHUpOBaHWE  WHTCUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO TPAMOTHBIX
pENICHU B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMCHEHUEM;

dbopMupoBaHue 'y 00yYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JMJIS PAa3JIMYHBIX BHUIOB
JeSTENHHOCTU: PEIICHUs MpoO0jeM, MOUCKa, aHam3a U 00paboTKH WH(OpMAIUH,
HEOOXOMUMBIX JUIsI TIPHOOPETEHHST ONBbITa MACSITEIBHOCTH, KOTOpas 3aHWMaeT
BAXHOE MECTO B TIO3HAHMW XUMHUHU, a TaKXKe [ OIEHKU C TO3UIIHM
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUYaroIIUXCs: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OPMALIMK XUMUYECKOTO COJIEPHKAHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIINIJIEHUS, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJamommxcs YOEXKIEHHOCTH B TyMaHUCTUYECKON
HANPABJICHHOCTH XUMHH, €€ BAXKHOW POJNM B PEHICHUU TI00aTbHBIX MPOOJIEM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOAE U CBOEMY 3JI0POBbIO, a TaKkKe MPUOOPETEHUsS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yueOHoM maHe cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUs
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpenMeTHON oOnactu «EcTecTBeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee 4ynca0 YacoB, OTBEAEHHBIX JIJIS M3YUEHUS] XMMUU, HA 0a30BOM YpOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Henenro), B 11 kimacce — 34 gaca (1 gac B Heelno).



COILEPKAHUE OBbYUEHUSA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coequHenniit A. M. Bytneposa, e€ ocHoBHbIE nosokeHus. CTpyKTypHBIE (hOPMYITBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTWYecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpoCTEHIINE MPEJACTABUTEIN alKaHOB: (PU3WYECKUE W XHMHUYECKUE CBOMICTBa
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy THIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALIETUIICH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, crpoeHue, pU3NYECKUE U XMUMHYECKHE CBOWCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmueckass CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMH K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KpPEeKUHI (TEPMHUYECKUM, KaTamuTudyeckuil), mnuponus. I[Ipoaykrsl
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedb1b» m  «Yromp»,  MOJIEIUPOBAHHE  MOJICKYJ  YIJIEBOAOPOIAOB U
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WM NPOMYKTa PEAaKIUMU MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
buznuecKkue MU XUMUYECKUE CBOMCTBa (peakiMu C aKTUBHBIMU METaJlaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckue W XUMHUYECKHME CBOMCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMHU
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble CIUpThl). JleiicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaAIbICTUI: CTPOECHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOEHUE, (PU3MYecKne U XMMUYECKHEe CBOMCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [uaponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.




VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWCTBA (B3aMMOJEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHue, HaOMIOICHNE W OMHCAHHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEaKLMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe TiuiuHa). buomoruueckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMCHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB W HX IPEBPAICHHM:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3AIIH, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMOJOTUYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YTIECBOIBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUusT JICKTPOHOB MO OpOUTAISIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepnonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuyeckux anemeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPHUENW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKash CBs3b. BHABI XUMHYECKOM CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. MoHbI: KATUOHBI U aHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o aucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1071 BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON U OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHUsS MACChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
XuMHu4ueckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpAILCHUI:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOZIOPOJIa B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEAECICHUE CPEIbI PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHUX pEaKlUid, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3ryeckre CBONCTBA HEMETAJJIOB. AJUIOTPOIHS HEMETAIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOICPIKAIIUX KKCIOT, BOJOPOIHBIX COCTMHECHUR).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOTMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenuss 00 OOMMX HAyYHbIX [PUHUUIIAX [POMBIIIJIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BaXXHEWILHE CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Marepuanbl sl JJIEKTPOHUKHA, HAHOMATEPHUalbl, OPraHUYECKUE W MUHEPAJbHbBIC
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpraHnueckor xuMuu B 11 kjacce oCylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUM, Tak W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KiIacCu(PUKanus, TMEePUOIUIHOCTh, HAOII0IEHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJa, SHEPTeTUYECKI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, MOJE3HbIE UCKOMAaeMble, TOTLTUBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM W HpeaMeTHbIM). HaydHo-mMeroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUsl SIBJISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B coOTBETCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJNbTAaTOB OCBOEHHUA MpeameTa «XUMHUS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYaIOIMMHCS POCCUNUCKOW T'PaKIAHCKOW HWJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEAEIICHHIO;

HaJIMYK€ MOTUBALUU K 00YUYEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEN U UCTOPUUECKUX TPATULIUNA 0a30BOI HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MNPUCYIIUMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
LEJIH U CTPOUTDH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI MpeaAMeTra «XHUMHS» JOCTUraloTCs B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UJealaMd POCCHMCKOrO TPakJaHCKOro OOINECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMNbITA MO3HABATEILHOM M MNPAKTUYECKON JEsTeNIbHOCTU
0o0y4JarommMxcs 1Mo peaju3aiyy NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpaxIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUA O COLUAIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHBBI, HAMEpPEHHS, JIOTUKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOpUYECTBAa B OOJACTU TEOPUH W MPAKTUUYECKOTO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOPMAIUU O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl [EHHOCTEH 370poBOro W 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAHMSI 1EHHOCTH MPaBWUJ HWHJIUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO Mpodeccruil pa3auyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil mpodeccur M peanu3aluud COOCTBEHHBIX >KHU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00adbHOIO XapakTepa SKOJOTHYECKHX MpoOJieM, BIUSHUSA
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOIO HENPUATHS JIEUCTBUM, NPUHOCIIIUX BpeI OKPYXKarolen
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
PAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
NO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUuU MpoOdJeM COXpaHEHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO37IaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbI, pEUICHUHU TJI00aNbHBIX MPoOieM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHONM T'PaMOTHOCTH: TIIOHMMaHHs CYIIHOCTH METO0B
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAay4yHbIX (DaKTOB U MMEIOIMUXCS JaHHBIX C [ETbI0 TMOIYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yJbTaThl OCBOCHUS Y4e€OHOro mpeamera «XuMHs» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAXKAIOIIUE
[[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U cHenuduky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEUCTBUSA (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U YHUBEPCAJbHbIC yueOHBbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmnpeAeiaTh ILENH JeITEeILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUU MPUEMBI JTIOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATHM M yCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAaHMSI M KPUTEPUM [UIs KJIacCHU(PHUKAIMU BEIIECTB MU
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — TpHU PELICHUU Y4EeOHBIX IIO3HABATEIbHBIX M MPAKTHUYECKUX 3anad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IMO3HAHUS BEILIECTB M XUMHUYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJ€Th HAaBBIKAMHM CAMOCTOSITENIBHOIO IIJITAHUPOBAHUS M IPOBEACHHS
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOETaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOJI0B MTO3HAHU.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYHNBOCTb;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMUYECKOM uHGpOpMaLMe: NpUMEHATh MeXIpeaMeTHble (dusmyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAae€MOM TeMbl B XOJ€ IUaIora u/uin
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJHEHUHN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00OMEHA MHCHUSIMH.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



Opupoaibl, B  (QOPMHUPOBAHUK  MBIIUICHUS ©W  KYJbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIIfe TMOHATHS (XMMHYECKUW DIIEMEHT, aTOM, OJJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPhI, TOMOJIOTMYECKHUI PsJl, TOMOJIOTH, YIIE€BOAOPObI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)KHEUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIIOIH30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COCIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CT€APUHOBAS KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHHUS TNPUMEHSATH IIOJIOKEHUSI TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nYecKre W XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH pa3IUUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, I1eJIJTF0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yroiab), CHOCOOBI HUX MepepaboOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS ISl NPUHATUS PELIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao U JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKE TMpaBWiIa OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMIOJHATh XUMUYECKHI
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHUuH C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  yYMEHUW  cOONIOJATh  MpaBWIa  DKOJIOTHYECKH
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMmbicha mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHYECKOH COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
¥ JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPUIATEIbHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHMU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTUIECKOM NEATETLHOCTH YETTOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHI HCIOJNb30BATh XUMHYECKYID CUMBOJIMKY IS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAlIEHAs U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANIMYECKOM PEIIETKM KOHKPETHOrO BelllecTBa (aTOMHAas, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPEIEIEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKUX 3jemMeHToB JI. M. MeHnaeneeBa, UCHOIB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHI, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pa3IMYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHMS pPEAKUUl pa3iMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIE YPABHEHHS PEaKIMii HOHHOIO OOMeHa, yYUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAYYHBIX MPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEaKIUIX, MacChl BEIIECTBA UM 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOIIO/IaTh MPaBUIIA MOJIL30BAHUS XUMUYECKOM
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUN IUIAHUPOBATh U BBINOIHATH XUMHYCCKHM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHbIE PeaklMM Ha cyibdar-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPpHU OOpaIllEHUH ¢ BEIECTBAMH U JA0OpaTOPHBIM 000PY/I0BaHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHbOpMAIINIO, TOJNYYaeMyl0 U3 pa3HbIX HMCTOYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, MIOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHSATh 3HAaHWS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopust
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJUEHbI, ATIKMHbI
2.3 ApoMaTu4ecKue yrieBoJa0pPO b 2
24 [IpupoaHble HCTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Cruptsl. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1

CrnoxHuble 3(upbl




3.3 YrneBosl 3
Hroro mo pasneny 13
Pa3nea 4. Aszorcoaeprkaniue opraHn4ecKue CoOeJHHEeHUs

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro o pasneny 3
Paspnen S. BbicokoOMOIEKY ISIpHBIE COCTUHEHUSA

5.1 ITnactmaccel. Kayuyku. Bosnokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3yuyeHHs1 | o0Opa3oBaTesIbHbIE
padoTbI padoThbI
pecypchbl
IIpenmeT opraHu4ecKkoi XUMHH, €€
1
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUYCHHE 03.09.2025
Teopust CTpoeHHSI OPraHUIECKUX
coenuHeHni A. M. bytieposa, eé 1
yIICPORa, 10.09.2025
OCHOBHBIC TTOJIOKCHHUS
[IpencraBienue o K1accUPUKAITUU
opraHuueckux BemniectB. Homenkmarypa 1
(cuctemaTudeckas) U TPUBHAIbHBIC 17.09.2025
HA3BaHMS OPraHUYCCKUX BEIICCTB
AJIKaHBI: COCTaB M CTPOCHUE, 1
TOMOJIOTHUECKUN Pl 24.09.2025
Mertan u 3TaH — npocTeme 1
MPEACTABUTEH AJIKAHOB 01.10.2025
AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
TPOCHIE, 08.10.2025
OTWIEH ¥ IPONWIEH — MPOCTEUIIINE 1
MIPEACTAaBUTEH AJIKCHOB 15.10.2025
[Tpaktuueckas padora Ne 1. «Ilomyuenue
N 1 1
ATUJIEHA U U3yYEHUE €r0 CBOKMCTBY 22.10.2025




Ankanuensl. byranuen-1,3 u
MetunOyTaaueH-1,3. [lomyuenue
CHUHTETUYECKOT0 KayuyyKa U PEe3UHBI

29.10.2025

10

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOSHUS,
TOMOJIOTUYECKUH Psill. ALETUIICH —
MPOCTEUIIINNA MPEJICTABUTEIb AJIKHHOB

12.11.2025

11

Beruncienus no ypaBHEHUIO XUMAYECKON
peakuu

19.11.2025

12

ApeHbl: 6eH301 U TOIYo. TOKCUYHOCTb
apeHoB

26.11.2025

13

['enernyeckas CBS3b YriIeBOJIOPOAOB,
MPUHAJICKAITUX K Pa3IMYHbIM KJ1accaM

03.12.2025

14

[TpupoaHble HCTOYHUKH YTIIEBOAOPOAOB:
HOPUPOAHBIN ra3 U NOMYTHbIE HEPTIHbIE
rasbl, He(pTh U IPOAYKTHI €€ epepadoTKH

10.12.2025

15

[TpupoiHbIE UCTOYHUKH YTIEBOIOPOIOB:
NPUPOIHBIN ra3 U MOMYTHBIC HEPTIHBIC
ra3bl, He)Th U IPOIYKTHI €€ repepaboTKu

17.12.2025

16

KontponbHas paboTa mo pa3aerny
«YTIeBo10pOABD)

24.12.2025

17

Hpe,[[eJ'IBHBIC OAHOATOMHBIC CIIMPTHI:
MCTAHOJ " 3TaHOJI. BO,I[OpO,Z[HaH CBA3b

14.01.2026

18

MHOroaromMHusle CIIUPTHI: STWICHIJIUKOIb U
TIIULEPUH

21.01.2026

19

®eHo: CTpOEHUE MOJICKYIIBL, (PU3NYECKUE
Y XMMHUYECKUE CBOMCTBA, IPUMEHEHHE

28.01.2026

20

Anpneruasl: GopManbaeTul u
areragpaerua. AeTton

04.02.2026




21

OHOOCHOBHBIE IIpeesIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAsI U YKCYCHAas

11.02.2026

22

[Tpaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KHUCIIOTBI»

18.02.2026

23

CTeapI/IHOBaH H OJICMHOBAs KHUCJIOTHI, KaK
npeaACTaBUTCIIN BBICHIUX Kap60HOBI)IX
KHUCJIOT

25.02.2026

24

Mb1na Kak COJIM BBICHINX Kap6OHOBLIX
KHUCJIOT, UX MOIOIIICC JEHUCTBHUE

04.03.2026

25

CrnosxHble 3(hUpbl KaKk MPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

3¢pupoB

11.03.2026

26

27

JKupsl: runponus, npuMeHeHue,
Ouosiornyeckas poJib XKUPOB
YriIeBobI: COCcTaB, KIacCU(pUKAIIUS.
Baknelue npeacTaBuTeNn: II0K03a,
bpyxTO3a, caxapos3a

18.03.2026

01.04.2026

28

Kpaxmai u neimirono3a Kak IpupoJHble
ITOJIMMEPBI

08.04.2026

29

KonrponbHas pabota no pasaeny
«Kucnopoacoaepxaiiye opraHun4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas pabora

15.04.2026

30

AMMHBI: METHJIAMHUH W aHWJINH

22.04.2026




AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE
OpTraHUYECKHUE COCTMHEHUS, X

31 ouonornyeckoe 3HaueHue. [lenTuasl.

benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCIUHEHHUS

29.04.2026

39 benku kak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAMHCHHNA

06.05.2026

33 OCHOBHBIE TTIOHSITHSA XUMHU

BBICOKOMOJICKYJIAPHBIX CO€IUHEHUN

13.05.2026

OcCHOBHBIE METOBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUM.

IInactmaccel, KaydyKd, BOJIOKHA

20.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckne
padoTbI

JlaTa
U3yUYeHUSs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

04.09.2025

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMA XMMHUYECKHX 3J1eMeHTOB /[]. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

11.09.2025

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHX 3JIEMEHTOB M UX COEANHEHHUIH
[0 Tpynnam 1 nepuogaM. 3HaueHHUe
MIEPUOINIECKOTO 3aKOHA U CUCTEMBI
xuMmudyeckux ayemenToB /.M. Menaeneena B
Pa3BUTUHU HAyKU

18.09.2025

CrpoeHue BeniecTBa. XUMUYECKas CBs3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogoponHas cBsA3b

25.09.2025

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.
Crenensp okucieHus. Bemectsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

02.10.2025

[ToHaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE M KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10715 BEILIECTBA B pacTBOPE

09.10.2025




Knaccudukanus u HoMeHKIIaTypa
HEOPTraHMYECKUX COSTUHEHUH.
['eneTuyeckast CBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

16.10.2025

Krnaccudukanus XuMu4ecKux peakiuii B
HEOPraHUYECKON U OPTaHUYECKON XUMUU.
3aKOH COXpaHEHHS MACChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIECHNS JHEPTUU IIPU
XUMHYCCKUX PCAKIUAX

23.10.2025

Ckopoctb peakiun. O0paTuMble peakinu.
XHUMUYECKOE PABHOBECHUE

30.10.2025

10

[paktuyeckas padora Ne 1. «Biustaue
pa3IMyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKII»

13.11.2025

11

DnexTpoauTHdeckas qucconuarys. [lonsatue
0 BoJiopoHOM Tokazarene (PH) pactropa.
Peaknuu nonnoro oomeHna. ['maponus
OpPraHUYECKHUX W HEOPTaHMUYECKUX BEIIECTB

20.11.2025

12

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC
peaknuu. [lorsTie 00 35eKTpOIU3e
pacIuIaBoB U pacTBOPOB COJIEH

27.11.2025

13

KonrtponbHas pabota no pazaeny
«TeopeTndyeckrie OCHOBBI XUMUI

04.12.2025

14

Mertaubl, ux nojioxenue B [lepuoguueckoi
CUCTeME XUMHUYeCKuX 3neMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OO1ue pu3nyecKkue CBOMCTBa
METaJUIOB

11.12.2025




15

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECCKUI
PSA HAIIPSKEHUN METaJIOB

18.12.2025

16

XHUMHYECKHE CBOMCTBA BaKHECHIITNX
METaJIOB (HATPHiA, Kaauii, KalbllUi, MarHUH,
ATFOMUHHK) U UX COCIMHCHHM

25.12.2025

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

15.01.2026

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COEeIMHEHNI

22.01.2026

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
«MeTtamib»"

29.01.2026

20

Hemeramiel, MX MOJIOJKEHUE B
[Tepuoauueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB

05.02.2026

21

dusnyeckue cBOMCTBa HEMETAILIOB.
AJI0OTpOTIHSI HEMETAJUIOB (HA TIpUMeEpe
KHCJIOpoJia, cepbl, hochopa u yriaeposa)

12.02.2026

22

XHWMHUYECKUE CBOMCTBA IaJIOTE€HOB, CEPBI U
HUX COeIUHCHUN

19.02.2026

23

XUMHUYECKHE CBOMCTBA a30Ta, hochopa u ux
COeIUHEHUN

26.02.2026

24

XHWMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHHUS U
HUX COeIUHCHUN

05.03.2026

25

IIpumeHeHne Ba)KHEUIINX HEMETAUIOB U UX
COCIMHEHUN

12.03.2026




26

O06001eHre U cCUCTEMATU3ALMs 3HAHUHN 110
teme «Hemeranney. Beraucnenus mo
YpaBHEHUSM XUMHYECKHUX PEAKINHA U
TEPMOXUMHUYECKUE PACUETHI

19.03.2026

27

[IpakTrueckas padbora Ne 3. «Pemienue
AKCIIEPUMEHTAJIFHBIX 3a7a4 10 TEME
"HemeTtaist"»

02.04.2026

28

Kontposnbnas padota o remam «MeTauibiy
u «Hemerannbn»

09.04.2026

29

Heoprannueckue u opraHudeckue KUCIOThI.
Heopranuueckue u oprannueckue
OCHOBaHUs

16.04.2026

30

AMmdoTepHbIe HEOpraHUYECKUe 1
opraHudeckue coeHeHus. I'eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB

23.04.2026

31

Ponb xuMun B 00ecrieueHHN 3KOHOFquCKOﬁ,
3HepFeTquCKOﬁ U TIUIIEBOM 6630H3.CHOCTI/I,
Pa3sBUTHU MCIUIHUHBI

30.04.2026

32

[IpencraBnenus 00 00X HAYYHBIX
MPpUHIUITIAX IMIPOMBIIIJICHHOTO IMMOJIYUCHU A
BaXHEHIIIMX BEILLIECTB

07.05.2026

33

UYenosek B MUPE BELIECTB U MAaTEPUAJIOB

14.05.2026

34

XuUMus U 310pOBbE YEIOBEKA

21.05.2026

OBIIEE KOJIMYECTBO YACOB I1O0
[TPO'PAMME

34




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1

TCOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XHUMHNHU

11

ChopMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHpPA, pPOJM XHUMHUU B I[IO3HAHUU
SBJICHUWA TIPUPOJLI, B (OPMHPOBAHWHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOW JIJIst
pelieHusT TPaKTUYECKUX 3aJa4 W IKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHS K CBOEMY 3JI0POBBIO M IPUPOTHOM cpejie

1.2

Bianenue cucTeMONM XMMHUYECKHMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIINe MTOHATHUS (Monekyna, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKHUCICHHUS, XHMHYECKas CBS3b,
MOJIb, MOJIIpPHasE Macca, MOJISIPHBIM OOBEM, YIJICPOJHBIA CKEJNeT,
GyHKIMOHANBHAS ~ TpyNma,  paaukad, U30MepHsl, HU30MEDHI,
TOMOJIOTHUECKHI DS, TOMOJIOTH, VYIJEBOJOPOABI, KHCIOPOA- U
a30TcoJepIKaIie COSIUHECHHs, OMONOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKUPBI, OCNKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUs); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOI0 CTpoeHMsl opranumdeckux Bemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH, (DAKTOIOTHYICCKHE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, IMOJYYEHUH U O€30MacHOM
WCIONB30BAHUM BAXKHEHIIMX HEOPraHWYECKHMX U  OPraHHUYeCKHX

BELIECTB B ObITY M MPAKTUYECKON NeATEIBHOCTH YEIOBEKa

1.3

ChopMHpOBaHHOCT, YMEHMH BBISBIATH XapaKTepHbIE MPHU3HAKU
NOHATHM,  YCTaHaBIMBATB WX  B3aUMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOILIME IIOHATHSA IIPU OINHMCAHUM COCTaBa, CTPOCHUA U

MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUIN

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMyn OpraHUYecKUX BELIECTB U  YpaBHEHUH
XUMHUYECKHUX PEAKINi, U3TOTaBIUBATH MOJEIN MOJIEKYJ OPraHUYEeCKUX
BEIIECTB ISl WILTIOCTPALUKA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTpOCHUS




1.5

ChopmupoBaHHOCT, ~ YMEHHMI  YCTaHABIMBATh  MPUHAIJICKHOCTH
M3YYEHHBIX OPTaHUYECKUX BELIECTB MO HUX COCTaBy M CTPOCHHUIO K
ompeAenéHHOMY Kiaccy (Tpymme) coeauHeHui (yriieBOJOpOIbI,
KHCJIOPOJT W a30TCOJEpXkAIINe COEIUHEHUS, BBICOKOMOJIEKYISIPHBIC
COeMHEHMs), JaBaTh KM  Ha3BaHMS 1O  CUCTEMaTUYECKOMU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI OMPEACNATh BUIABI XUMUYECKOW CBS3HM B

OpPraHMYECKHUX COSAUHEHMSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTH ~YMEHHMS TPUMEHSTH: TIOJIOKEHUS  TEOpHHU
CTpoeHHsl opranuyeckux BemectB A.M. BytnepoBa i 0O0bscHEHUs
3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUA MacCChl BEIICCTB

YrieBoaopoibl. Kucnoponconep:xamne u a30TCOJIepIKaIlne

OpraHn4€CKUC COCANHCHU. BBICOKOMOJ'ICKy.]'ISIpHI)IC COCIMHCHUA

2.1

CpopMUpPOBAaHHOCT, YMEHHMH TPUBOIAUTH TPUBHAIBHBIC Ha3BaHUS
OTJICNIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, IMPOIMJICH, alleTHJICH,
ATWICHTJIMKOJb, TJIMIEPUH, (eHom, GopMalbaerua, areTalbIerul,
MypaBbHHas KHCJIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAasi KHUCJIOTAa,
CTeapuHOBasi KHUCJIOTa, TJII0OKO3a, (GPyKTO3a, Kpaxmai, MeJUTio03a,

TJTHIIVH)

2.2

ChopmupoBaHHOCTh yYMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckne M XUMHYCCKHE CBOWCTBA THUITUYHBIX IPEICTABUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ITHUIICH,
MPOMWJICH, ameTuieH, OyramueH-1,3, mertwnOyramueH-1,3, Oensodn,
METAaHOJI, TAHOJ, dTUICHIJINKOIb, TIUIEPHH, (PEHON, ameTanbIeru,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupOBaHHOCTh YMEHHUSI WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy  TUIWYHBIMM  IPEJACTABUTEISIMH  PAa3jIU4HBIX  KJIACCOB
OpPraHNYECKHX BEIIECTB YPAaBHEHHUSAMH COOTBETCTBYIOIIMX XUMUYECKHUX

peakuuii ¢ UCIONIb30BaHUEM CTPYKTYPHBIX hopmyi

2.4

CdopMupoBaHHOCTH YMEHUSs XapaKTEepU30BaTh HMCTOYHHKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH

XUMHUA U )KU3HL. PacuéTrl




3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJIaX HAyYHOTO IMO3HAHUS, UCTIOIh3yeMbIX B XHMHUHU TIPH U3YYCHUU
BEIIECTB M XUMUYECKMX SBJICHUW (HAONIONEHHWE, HW3MEPEHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIIOJIb30BAaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JUIT TNPUHATHS pENICHHH B KOHKPETHBIX

KN3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEIIECCTBAMUA U UX IIPUMCHCHUEM

3.2

CchopMupoBaHHOCTh yYMEHHH COOJMIOJAaTh TpaBUiIa MOJIH30BAHUSA
XMMHUYECKON MOCYAOH M JIabopaTOpHBIM OOOpYIOBAaHUEM, a TaKXkKe
ImpaBujia 06pameHI/m C BCUICCTBAMHU B COOTBETCTBUU C MHCTPYKIUAMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

3.4

ChopmupoBaHHOCTH YMEHUH TIAHUPOBATH U BBIMOJHATH XUMHUYECKUAN
OKCIICPUMCHT (HpeBpameHI/m OpTraHN4YCCKUX BCHICCTB TP HArp€BaHUU,
MOJTydEeHUE STUJIEHA U M3YYEHHE €T0 CBOWCTB, KAYECTBEHHBIEC PEaKIUH
OpraHu4Y€CKuXx BCHICCTB, ACHATypauus O€JIKOB IIpn Harp€BaHHHU,
IBCTHBIC PCAKIUU 6€J'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKH
0€30MacHOCTH NpU OOpalleHHMH C BEIIeCTBAaMU U J1TaOOPaTOPHBIM
000pyIOBaHUEM; IPE/ICTaBIAT pe3yabTaThI XUMHUYECKOTO
JKCTIepuMeHTa B (OpME 3alUCH yPaBHEHHH COOTBETCTBYIOIIHX

peakuuii 1 GopMyIUpPOBATH BBIBOJBI HA OCHOBE ATHX PE3Yy/IbTaTOB

CdopmupoBaHHOCTH YMEHHI MPOBOIUTH BHIYMCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WM
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB UJIU ITPOAYKTOB peaKI_II/II/I)

3.5

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ KPpUTHYCCKU AHAJIM3UPOBATH
XUMHYCCKYIO I/IH(I)OpMaI_II/IIO, MoJIy4a€Myr0 M3 pa3HbIX HCTOYHHUKOB

(cpenctBa MaccoBoit nH(popMalu, cetb IHTEpHET U Ipyrue)

3.6

CchopMupoBaHHOCTh yYMEHHUH COOMIOAATh MpaBWJIa 3KOJOTMUYECKU
11eJ1IecO00pa3HOro IMOBEIEHUsI B OBITY M TPYJOBOM JAEATEIbHOCTH B
LEISIX COXPAaHEHHS CBOEro 3J0POBbS M OKpPYKAIOIIEH MPUPOIHOU
Cpellbl, OCO3HaBaTh OMNACHOCTh BO3JCHCTBHSI HAa KUBBIE OPraHU3MBbI
OTIpEACNIEHHBIX OPraHUYECKUX BELIECTB, IOHUMas CMBICJ IOKa3aTels
[IAK (mpenenbHO AOMYyCTUMOM — KOHIIEHTpAalMH), MOSICHATH Ha
IpUMepax crnocoObl YMEHBIIEHUS W MPEJOTBPAILEHUS UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHu3M 4€JI0OBCKa




11 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001ero odopa3zoBanus

1

TeOpeTI/I‘-ICCKI/IC OCHOBbI XUMHUU

1.1

Brnagenune cucreMoll XMMHUYECKMX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XUMHUYECKHH  DJIEMEHT,  aTOM,
3IICKTPOHHAst 000JI0YKa aToma, S-, p-, d-3JIeKTPOHHbBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUILIATEIBHOCTh, CTEIEHb
OKHUCIJICHHS, XUMHUYECKasl CBS3b, MOJIb, MOJISIPDHAsE Macca, MOJSPHBIN
00BbEM, KpUCTaJUIMYecKass peméTka, TUIbl XUMHUYECKUX peakuuit
(OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE, 9K30- U JHAOTEPMHUYECKHE,
peakId HOHHOTO OOMEHa), pacTBOP, AJIEKTPOJIHTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAsT ~ AUCCOLMALUS, OKHUCIHUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM PEaKIUU, XUMUUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHUsl DIEKTPOIUTHYECKON aucconuaimu, llepuonnueckuit
3akoH [[.V. MenneneeBa, 3aKOH COXpPaHEHHSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJTMUECKUH SI3BIK XUMUH, (DAKTOJIOTUICCKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TMOJy4eHHH U OE30IaCHOM WCIIOJB30BAHUH BaXKHCHUIIHMX
HEOPraHUYECKUX BEHIECTB B OBITY M TMPAKTUYECKON JEATEIHLHOCTH

YCJIOBCKa

1.2

CdopMUpOBaHHOCTh YMEHUU BBIABIATH XapaKTEpHblE TNPU3HAKH U
B3aMMOCBA3b M3YYCHHBIX IIOHATHH, NPHUMEHATH COOTBETCTBYIOLIUE
NOHATHA IIPU ONMCAHMM CTPOCHUS M CBOMCTB HEOPraHMYECKHX
BEUICCTB M MX IPEBPAILECHUN; BBIABIATH B3aUMOCBSI3b XMMHUYECKHUX
3HAaHNUU c MOHATUAMHU u [IPEACTABICHUAMU APYrux

CCTCCTBCHHOHAYYHBIX IIPCIAMCTOB

1.3

Bnanenne OCHOBHBIMH METOAAMU HAy4YHOI'O TIO3HAHUA BCUICCTB U
XUMHYECKUX  SBJICHUM (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPHUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)

1.4

CdopMupoBaHHOCTh yYMEHUW OMNPEAENATh BaJCHTHOCTh MU CTENEHBb
OKHCIICHUS XUMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3JIUYHOTO
cocTaBa, BHJ  XMMHUYECKOW  CBS3M  (KOBAJICHTHAasl,  WOHHAf,
MeTaJUITM4ecKasi, BOJIOPOJHAsI) B COCIMHEHUSIX, TUIl KPUCTAILUIMYECKOU
pPEIIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAsi, MOJICKYJIsipHasi, MOHHAasd,

MeTaJUTHYeCKas)




1.5

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ OIPCACIIATh XapaKTECp CPEAbl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€OUHEHMI

1.6

ChopMupoBaHHOCT ~ YMEHMsI  KJIAcCU(UIMPOBATH  XUMHUYECKHE
peaKIMy MO pa3iMyHbIM MPU3HAKaM (YHCILY M COCTaBY pearupyrouux
BEIIECTB, TEIJIOBOMY OJ(PQEKTy peakiuu, H3MEHEHHIO CTeleHen
OKHCIICHHS ~ JJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  YYaCTHIO

KaTajiu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBISATH YPaBHEHUS  peaKUuit
pa3NUYHBIX THUIIOB, TOJHBIE M COKpAIIEHHBIE YpaBHEHHS pEaKIUi
MOHHOTO OOMEHA, YYHUTHIBASI YCIIOBHSI, IPU KOTOPBIX ATH PEAKIIH UIYT

JO KOHIIa

1.8

ChopMHpPOBAaHHOCTH YMEHUM MPOBOJUTH PEAKIMH, TOITBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PAa3JIMYHbIX HEOPraHMYECKUX  BELIECTB,
pacrno3HaBaTh OMNBITHBIM IYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUIECKUX BEIICCTB

1.9

CdopMupoBaHHOCTh YMEHHH pacKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuui MIOCPEJICTBOM COCTaBIICHUS

OJICKTPOHHOI'O OajlaHca 3THX pCaKHI/Iﬁ

1.10

CdopmMupoBaHHOCTh yMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH

XUMHUYECKON peaKIK OT pa3u4HbIX (DaKTOPOB

1.11

CdopmupoBaHHOCTh yYMEHHUH  OOBSACHATH XapakTep CMEIICHUsS
XUMHUYECKOI'0 PaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JIEHCTBUS

(mpunnun Jle [laTtense)

OO6m1as U HeopraHUYeCKass XUMUs

2.1

ChopMHpOBAaHHOCT, YMEHHM pacKpbiBaTh CMbICH llepuogudeckoro
3aKoHa J.N. MenneneeBa u JIEMOHCTPUPOBATh €ro

CUCTCMATHU3UPYIOIIY1O, O6’[>$ICHI/IT6J'IBHYIO u IMPOTrHOCTUYCCKYTO

byHKIIIH

2.2

CdopmMupoBaHHOCTh YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3JieMeHTOB 1—4 mnepuonos Ilepuonuueckoit
cucTeMbl xuMHueckux 3yiemeHToB J[.MI. MeHneneeBa, ucCnonb3ys
HNOHATUS  «S-, P-, d-3JIEKTpOHHBIC OpPOUTAIHN», «IHEPTETUUCCKUC
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTM  HM3MEHEHHUS  CBOWCTB
XUMUYECKHUX AJIEMEHTOB M MX COEJUWHEHUU MO MEepuojaM W Tpymnam

Ilepnonnueckoi cucTeMbl XUMUYECKUX 31eMeHToB JI.J1. Menneneena




2.3

CdopmMupoBaHHOCTh yYMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOICTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHWE  TE€HETHYECKOW  CBSI3HM  MEXKAY
HEOPraHWYECKUMH  BEUIECTBAMH  C  TOMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

24

ChopMupoBaHHOCT ~ YMEHHMH  YCTAHaBIMBATh  MPUHAIE)KHOCTD
HEOpPraHMYECKHUX BELIECTB IO MX COCTAaBY K ONPEAECIEHHOMY KJlaccy
(rpynne) coeaMHEHUN (MPOCThIE BELECTBA — METAJUIBI M HEMETAJLIbL,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHU/IBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIIONB30BaTh XMMUYECKYIO CHMBOJIUKY
JUIS  COCTaBlieHHsI (OpPMYJT BEIIECTB M YPaBHEHUH XHMHYECKHX
peaxmmii, cucrematuueckyro Homenknatypy (IlUPAC) u tpuBmuagbHbIe
Ha3BaHUs OTJEJIbHBIX HEOPraHUYeCKUX BeLIecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMMaK, raméHas W3BeCTb, HErami€Has H3BECTb,

NUTHhEBAs COJa, MUPUT U JPYTUe)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB,
MOJATBEPXKIIaTh  CYIICCTBOBAHUE  TI'C€HETUYECKOH  CBS3M  MEXIY
HCOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBIO  ypaBHCHHU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_lI/Iﬁ

2.7

CdopMupoBaHHOCTh YMEHUIA TUTAHUPOBATH U BHIMOIHATH XUMUYECKUIN
OKCHEPUMEHT (pa3jioKEHUE TMEPOKCUAa BOJOPOJa B TPUCYTCTBUU
KaTajan3aTopa, ONpeelicHHe CpPeabl PACTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIBHOTO HMHIUKATOPA, BIUSHUE Pa3IUYHBIX (HAaKTOpOB Ha
CKOPOCTh XMMHYECKOH pEaKIMH, peaklud HOHHOTO OOMEHa,
KayeCTBEHHBIE PEAKLIMHU Ha cynb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMUs, PCUHICHUC JOKCICPHUMCHTAJBHBIX 3aaad IO TEMaM
«Metamiel»y U ((HCMCTEUIJH)I))) B COOTBCTCTBUU C IMPpaBUJIaMH TCXHUKHU
0€30MMacHOCTH TpU OOpalleHHH C BEHIECTBAMHU M J1aOOpaTOPHBIM
000pyI0BaHUEM; NPEACTaBIIATh pe3yIbTaThI XHUMHYECKOTO
IKCIEpUMEHTa B (OpPME 3amiCH YpPaBHEHHHA COOTBETCTBYIOIIMX

peakuuii 1 GopMyIHUPOBATH BBIBOABI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTh YMEHHMH COOMIOAATh MpaBWiIa MOJIb30BaHUS
XUMHUYECKOH TOoCcynoil u 1abopaTopHBIM OOOpYIOBaHHEM, a TaK¥Ke
npaBuiia oOpalieHus: ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU

I10 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB




2.9

C(I)OpMPIpOBaHHOCTL YMeHI/Iﬁ XapaKTCPHU30BaATh XUMHUUYCCKUC
MMPOLECCChI, JICKAIIHUE B OCHOBC IMPOMBIINIJICHHOTO IIOJIYYCHUA cepH0171
KHUCJIOTBI, aMMHAaKa, a TaKxXKcC C(bOpMPIpOBaHHOCTL Hpe[[CTaBJICHI/Iﬁ 00
06II_II/IX HAaYYHBIX IMpuHOUIax n OKOJIOTHYCCKHX HpOGJ’ICMaX

XUMHYCCKOI'0 IMIpOU3BOJACTBA

XUMHS U KW3Hb. PacuéTel

3.1

CdopMHUpoBaHHOCTh TPECTABICHUN O XUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KAapTUHBI MHpA, pPOJM XUMUU B [O3HAHUU
SABIIGHUH TPUPOIbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOMN MJisi
pellleHrs TPAKTHUYECKUX 3alad U DSKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHHS K CBOEMY 3/I0POBBIO M IIPUPOTHON Cpesie

3.2

CdopmupoBaHHOCTH YMEHUHI KpPUTHYECKHU aHaJIU3UPOBAThH
XUMHYECKYI0 HH(OpMAIUIO, MOJy4aeMyl0 W3 Pa3HbIX HMCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHMKAIMH, ceTh IHTEpHET U Ipyrue)

3.3

3.4

CdopMHUpOBaHHOCTh YMEHHI COOJIFOIaTh TPaBHJIA AKOJIOTHUECKU
1eJIECO00pPa3HOr0 TMOBEICHUS B OBITY W TPYAOBOU JEATEILHOCTH B
[EJSIX COXPAHCHUS CBOETO 3I0POBbS M OKPYXKAMOMICH MPHPOIHOM
cpembl

Oco3HaBaTh  OMACHOCTh  BO3JCHCTBHS HA JKUBBIC  OPraHU3MBI
OIpe/IeEHHBIX BEIIECTB, OHMMAas cMbIC mokaszarens [1JIK, mosicHATh

Ha IIpUMEpax CIIOCOOBI YMCHBIICHUA U NPEAOTBpAIICHUA UX BPCIHOTO

BO3JCHUCTBHUS Ha OpTraHu3M 4YCJIOBCKaA

3.5

ChopMHPOBAaHHOCT, ~ YMEHHH  TPOBOAWTH  BBIYUCICHUSA  C
UCITIOJIb30BAHUEM TIOHSTHUS «MaccoBasi JOJIsl BEIIECTBA B PAacTBOPEY,
O00BEMHBIX OTHOIICHUH Ta30B MPH XUMHUYCCKUX PEAKIHUSIX, MAaCCh
BCIIECTBa HUIIHU O6LéMa ra3oB IO U3BCCTHOMY KOJMUYCCTBY BCIICCTBA,
Macce WiH 00BbEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKLUH BEIICCTB,
TErI0BOTO 3 dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHECHHSI MAaCChI

BCIICCTB, MMPCBPALICHUA U COXPAaHCHUA SHCPIrun




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnyeckrne OCHOBBI OPraHMYECKOU XUMHH

11

IIpeameT OpraHMYECKONM XUMHUU: €€ BO3HMKHOBEHUE, Pa3BUTHE M 3HAYCHUE B
IIOJIy4CHUH HOBBIX BEIIECTB M MaTEpHaANOB. Te€Oopus CTPOCHHS OpPraHUYECKUX

coenuHenniit A.M. bytieposa, €€ 0CHOBHBIE MOT0KEHUS

1.2

CtpykTypHble (QOPMYNIBI OpPraHMYECKUX BemecTB. [ OMoJOrHus, H30MEpUs.
XuMHUYeCKasi CBA3b B OPraHUYECKUX COCJUHEHUAX — OJUHAPHBIE U KpaTHbIC

cBs3u. [IpencraBienne o kiaccuukauy OpraHuYeCKUX BEIIECTB

1.3

Homenknatypa opraHnyeckux COEAMHEHHM (CHCTeMaThyecKasl)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpCHCTaBHTeHGﬁ KJIAaCCOB OPraHUYCCKUX BCUICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — pocTeime
NPEJCTABUTENIN QAJIKAHOB: (HU3UYECKHE M XUMHUECKHE CBOWCTBA (peaKiyuu

3aMCIICHUSA U FOpeHI/Iﬂ), HaxOXACHUEC B TPpUPOAC, MOTYUCHUEC U MPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJIOTHYECKHH psii. DTUIEH W MPONUIEH —
NPOCTEUIINE TPEACTABUTEIN AJIKEHOB: (H3MUECKHE M XWMHUYECKHUE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMU, OKHUCIEHUS U

HOHI/IMepI/ISaHI/II/I), MMOJIYYCHHUE U TPUMCHCHUEC

2.3

Anxaauensl: Oyraauesn-1,3 u wmetwiOyragueH-1,3: cTpoeHue, BaxHeHIIne
XMMUYECKHE CBOMCTBa (peakuus noiauMepusanun). IlonydyeHne cCUHTETHYECKOTO

KaydyKa U pe3uHbI

2.4

AJNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUNA Psil. AICTHIICH —
MPOCTEUIINNA TIPEACTAaBUTEIh QJIKHHOB: COCTaB, CTpOoeHWE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIMu TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

FOpeHI/IH), MOJIYYCHUC U IPUMCHCHUC

2.5

Apenbl. beHson: coctaB, cTpoeHue, (U3NYECKHME U XMMHUYECKHE CBOICTBa
(peakuu raJoreHupoBaHMs U HUTPOBAaHMS), HOJIy4eHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHHe, (u3MYecKMe U  XMMHUYECKHe CBOilcTBa  (peakuuu
raJIOTEHUPOBAHNUSA WM HUTPOBAHHUA), IOJYYEHHE M INpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBSA3b MEXAY YINIEBOAOPOAAMH, MPHUHAMIEKALIUMHU K

pa3IMYHBIM KJ1accam




2.6

[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOA0B. [IpupoaHbIii ra3 u monyTHeie He(TIHbIC
ra3el. Hedtp u €€ mpoucxoxnenune. CriocoOsl nmepepaboTKu HePTH: TEeperoHka,
KPEKUHT (TePMHUYECKUH, KaTaIUTUYECKUH), muponu3. [IpomykTel mepepaboTku
HEe(pTH, MX TPUMCHEHUE B TMPOMBIILICHHOCTH W B ObITYy. KameHHBI yroiab u

HPOAYKTHI €ro nepepaboTKH

Kucnoponconepxaiiue opraHn4ecKue CoeAMHEHNS

3.1

[IpenenpHble OJHOATOMHBIE CIIUPTHL. METaHON U ATAHOJI: CTPOCHHE, PUINUECKUE
U XUMHYECKHe  cBoWcTBa  (peakMM C  aKTUBHBIMH  METaJUlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), MpUMEHEHHe. BoJopoaHbIe CBSI3M MeEXIy
MOJIEKYJIaMH CIUPTOB. [[eficTBME MeTaHOJIa U 3TaHOJia Ha OPraHU3M YeJIOBEKa.
MHoroaroMHbie CHUPTHL. ITUICHIJIMKOIb U TIUIEPUH: CTPOeHUE, (pu3ndeckne u
XUMHYECKHE CBOMCTBa (B3aMMOJEIHCTBHE CO  IIEJIOYHBIMH  METaJUIaMU,
KaueCTBEHHAs peaklds Ha MHOroaTOMHble crmupThl). [leiicTBHe Ha OpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie NIMIOCPpHHA U OTUJICHIJIMKOJIA

3.2

@eHoN: CTpOEHHE MOJIEKYJbl, (U3UYECKHMEe UM XUMHUYECKHE CBOICTBa.

TokcuunocTs enona. [Ipumenenue penona

3.3

Anpreruapl ¥ KeTOHbl. DOpMabAETHI, alleTaIbIACTH/: CTPOCHHE, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (pPEaKLMM OKUCJIEHHUS U BOCCTAHOBIJIEHHUS, KQUECTBEHHbIE

peakuuu), MoJIyueHUue U IPUMEHEHHUE

3.4

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAs U YKCyCHas
KHCJIOTBI: CTPOEHUE, (pU3HUECKue U XUMUIECKHE CBOICTBA (CBOMCTBA, O0IIHe /IS
Kjlacca KUCJOT, peakuus JTepuuKaluu), TMOJIy4YeHHEe U MpPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIIOTHI KaK IPEICTAaBUTENIN BBICHIMX KapOOHOBBIX

KHUCIOT. MbliTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC I[GIZCTBHG

3.5

Crnoxxnble 3GUpBl KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrieBoapl: cocTaB, Kiaccu(uKaiys yrieBoaoB (MOHO-, M- M IOJHCAXapHIb).
['moko3a — MpOCTEHINMI MOHOCAXapHua: OCOOCHHOCTH CTPOCHHS MOJICKYIIHI,
bu3nUecKre 1 XUMHUYCCKUE CBOMCTBA (B3aumozeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHAYHbIM pPacTBOpoM oOkcuaa cepebpa(l), BoccraHOBIEHHE,
Opo’keHHE TIIOKO3bl), HAXOXXJEHHE B MPUPOJAE, MPUMEHEHUe, OMOoJIorHYecKas
ponb. @orocunTe3. PpyKTO3a Kak U30MeEp TIMOKO3bl. Kpaxmai u 1esono3a Kak
npupojHble moiauMepbl. CTpoeHHe Kpaxmana M IeJUTtoNo3bl. Dusznyueckue u

XUMHUYECKHUE CBOMCTBA Kpaxmalia (TUIPOJIN3, KAYECTBEHHAs PEAKIIHs C HOJIOM)

A3zoTcoaeprKalie opraHu4ecKie CoeTMHEHUS




4.1

AMUHOKHUCIIOTBI KaK amM(pOTepHBbIC OpraHWYeCKHe coenuHeHus. Duzmdueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe riauimHa). buomornueckoe

3HAYCHHUEC aMHHOKHUCIIOT. HGHTI/I}II)I

4.2

benkn xak mpUPOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOPHYHAs W TPETUYHAs CTPYKTypa OelKoB. XUMHUECKUE CBOMCTBA OEJIKOB:

TUApOJIn3, ACHATypalua, KAUCCTBCHHBIC pCaKIIUXU Ha OeaKku

BricokoMouneKysipHbIE COSTUHEHHS

5.1

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJIMMEPU3ALINH, CPEAHSS MOJIEKYIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUH —

noJImMepur3anua U NOJIUKOHICHCALIA

5.2

OKCHEpUMEHTAIbHBIE METOJbl HU3YyYEHHUs BEIECTB M MX IpPEBpalllCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HOJ’IyLICHI/Ie CUHTCTUYCCKOT'O KaydyKa 1 PE3UHBI




11 KJIACC

Kon

IIpoBepsieMblii 371eMeHT cOIePKAHMS

1

11

TeopeTnyeckue OCHOBbI XUMUU

XUMHYECKUH 37eMeHT. AToM. SIapo aToma, M30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYecKre YpPOBHHU, MOTYPOBHH. ATOMHbIE OpOUTANIH, S-, P-, O-3JIEMEHTHI.
OcoOeHHOCTH pacmpeeNeHus dJIEKTPOHOB MO0 OpOUTANsIM B aTOMax 3JIEMEHTOB

MEPBLIX LIGTBII_')éX NepruoaoB. 3HeKTp0HHa}I KOH(I)I/Il"ypaI_II/I}I aTOMOB

1.2

Ilepuoanueckuii 3akoH u [lepuoauyeckas cucteMa XuMU4ECKUX 1eMeHToB J[. M.
MenpeneeBa. CBs3b mepuoauyeckoro 3akoHa M Ilepmonmyeckoil cucTeMbI
xumudeckux iemeHTtoB .M. MenneneeBa ¢ COBpEMEHHOU TEOPHUEU CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOWCTB XMMMUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CJOXHBIX BEUIECTB IO TPYMNIIAM W TEPHOAAM.

3HaucHUE NEpUOANYCCKOr0 3aKOHAa B pA3BUTHUHU HAYKHU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBsA3b. BHIBI XUMHUYECKOH  CBSI3U
(koBaJieHTHAs HEMOJISIpHAsE W TOJspHasi, HOHHAs, MeTajndeckas). HoHbI:
KAaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHuUsl KOBAJICHTHON XUMHYECKON CBS3U

(0OMeHHBIN U TOHOPHO-aKLIENITOPHBIH). BogopoHas cBs3b

1.4

BaneHTHOCTS. BHCKTPOOTpI/IHaTeJ'ILHOCTB. CreneHb OKHUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUIBl KPUCTAIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOICTBa
BEIIECTB OT THIIA KpUCTAUIM4ecKoW pem€Tku. lloHATHE 0 nAHMCHEpCHBIX
cucrteMax. VCTHHHBIE M KOJUIOMJHBIE PacTBOpBL. MaccoBasi 10 BelllecTBa B

pactBope

1.6

Knaccugukanus Heoprannueckux coequHeHnii. HoMmeHkiaTypa HeopraHMuecKux

BEILIECTB

1.7

Xumuueckass — peakmus.  Kmaccudukamwss ~— XMMHYECKMX — peakIMii B
HEOPraHUYECKON M OPraHMYECKOM XMMHH. 3aKOH COXPaHEHHSI MacChl BEILIECTB,

3dKOH COXpPAaHCHUA U IMPCBPAICHUA SHCPTHUU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKopocThb peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumblie peakiuu. XuMHU4YecKoe paBHOBecue. DakTophl, BIHSIONME Ha

cocTosiHre xumudeckoro paBHosecus. [Ipunnun Jle [llarenne

1.10

OnexktponuTrueckas auccoruanusa. CuwibHble W ciabble 3ekTpoiuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KHUCIIasi, HEHTpasibHAas, IeIouHast. Peakiy HOHHOTO

oOMeHa

1.11

OKHCIINTEIBHO-BOCCTAHOBUTEIBLHBIE pcakuuun

Heopr AHUYCCKasd XUMUA




2.1

Hemetamnsl. IlonokeHne HeMETalJIOB B HepnonﬂquKoﬁ CHUCTEMC XHUMHNYCCKHX
QJICMCHTOB I[I/I MeHaeneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB. dusznueckue

CBOIMCTBa HEMETAILIIOB. A.]'IJ'IOTpOHI/ISI HCMCTAJJIOB (Ha puMepe KUcJjopoaa, CEpul,

docdopa u yraepoaa)

2.2

XHWMHYECKHE CBOMICTBA Ba)KHEHIIMX HEMETAJUIOB (TajJOreHoB, CEpPbI, a30Ta,
dochopa, yrmepoga U KpeMHUS) U UX  COCIAMHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHCIIOT, BOJOPOJAHBIX coenuHeHuil). IlpumeHenue

BOXHEUIINX HEMETAIJIOB U UX COENUHEHUIN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuogudeckodl cucTeME XUMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. O0mMe guznueckue cBoricTBa MeTaiioB. CrutaBbl METAJIOB.

DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METalJIOB

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJIOB (HATpWUM, KalHil, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKeNe30, MeIb) U WX coeauHeHui. OOmme

crocoObl OTy4YeHHs MeTasuIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'enetnueckas cBI3b HEOPTraHNMYCCKUX BCIICCTB, IMPHUHALJICKAIIUX K Pa3JIMYHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

3.2

Ponp xumum B oOecreyeHWH HSKOJOTHUYECKOW, JSHEPreTHYSCKOW U THUIIECBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HAay4YHBIX METOJax MO3HAHUS

BEHUICCTB U XUMHUYCCKUX peaKHI/II\/'I

[IpencraBienust 06 OOMMX HAYYHBIX MPUHLIMIAX MPOMBIIUIEHHOTO MOTYYSHHS
BOXHEHIINMX BemecTB. YeaoBEeK B MHUPE BEHIECTB M MATEPHUAJIOB: BaXKHEUIIINE
CTPOUTEIbHBIE MaTepHuasbl, KOHCTPYKIIMOHHBIE MaTEepUalbl, KPAcCKH, CTEKJIO,
KepaMHKa, MaTepHasbl A JJICKTPOHWKH, HAaHOMATepHasbl, OpraHUYeCKue Hu

MUHEpaJbHBIE YI0OpeHus

3.3

Xumusg u 3A0POBLE UYCJIOBCKaA: IIpaBUjla HCIIOJIb30BAHUA JICKAPCTBCHHBIX
npemnaparos, IpaBujia 0e30IMaCcHOT0 UCMOJIL30BaHUS npenapaTron OBITOBOM XMMUU

B [IOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus. 10 knacc. ['a6puensn O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerieHue
* Xumus. 11 knace. I'abpuensn O.C., Octpoymon W.I'., Cnaakos C.A.
AxnmonepHoe obmectBo «M3matensctBo «IIpocBemnieHue»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoandeckoe mocodue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0111ast XumMus B TeCTax, 3ajadax,
ynpaxHenusax. 11 kimace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensiy, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kiacc:
KoHTposnbHbIe 1 TpoBepoUYHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIeicoa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHast kaura quis yuurens». Hacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
Hacronbnas kuura nmns yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensh, I1.B.Pemeros, N.I".OctpoymoBa «3agayu o XUMHUHU U
crocoObl ux pemenus» - M.: «/Ipoday, 2021ros.

7. B.I'. lenucoBa «Xumus 11 kiacc moypouHble TUIaHbl IO Y4€OHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaa» Yuurens 2018roa.

8. M.A.Psa6oBa, Y.FO.Hesckas, P.B.JIuako «Tectel mo xumun 11 ximacey, - M.:
Ok3ameH, 2019r.

9. O.C.I'abpuensia, N.I.octpoymoB «XUMHUUYECKU IKCIIEPUMEHT B IiKose 11

Kiacey; - M.: llpoda. — 2019 rog.



HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

* http://www.chemnet.ru T"azera «XumMus» u caiit a1 yuuresst «5 uay Ha ypok
XUMHUW

* http://him.1september.ru Enunas komnekuus LIOP: I[IpenmerHas KomaeKus
«XUMHUSD»

» http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o0uieo0pa3oBaTeiabHOro
noprasa

* http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoii

* http://www alhimik.ru Bcepoccuiickast oiimIzaia MKOJILHUKOB IO XUMHH

* http://chem.rusolymp.ru Opranndeckast XuMusi: 3IEKTPOHHBINA YICOHUK 15
CpEIIHEH IIKOJIbI

* http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: 3JICKTPOHHBIN YICOHUK

* http://www hemi.nsu.ru OTKpBITBINA KOJUTEDK: X UMHUSI

* http://www.chemistry.ru /lucrannimoHHast OJMMITHA/A TI0 XUMHH:

TEIEeKOMMYHUKALIMOHHBIN 00pa30BaTENbHBIA MPOEKT






