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MNOACHUTEJBHASA 3AIIUNCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeIHEro oO0iero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW TPOTPAMMBI CPETHETO OOIIero 00pa3oBaHUsA
(®OIT  COO), npencrasieHHbix B dDenepanbHOM  roCyIapCTBEHHOM
obpazoBatenpHoM cragapre COO, ¢ yuérom KoHmenmuu mpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00Opa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peaqu3yIONIUX OCHOBHbIE OO0pa3oBaTeibHBIE MPOTrpaMMbl, U
OCHOBHBIX ToNoKeHni «Ctparerun pa3BuTHs BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuoj 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00yYarOLIMXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss ®I'OC COO o B3auMO0OYCIOBICHHOCTH IICNIEH,
coJlep KaHMs, pPE3yJbTaTOB OOy4YeHUss W TPEOOBaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHUT 3aBEpUIAIONIMM DJTallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MHPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYphI
Yell0OBeKa, a TakKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpeme. Peamusyercss Xxumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEAHEro o0IIero oopa3oBaHusl CPeACTBAMU Yy4eOHOTO
npeaMeTra «XUMHUSD», COJIep)KaHUE M TOCTPOCHHE KOTOPOTO OIpEAeNieHbl B
nporpaMMme MO XUMHUU € Y4ETOM cCHenupUKd HAayKd XUMHUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eNedl M NPUHLHUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparuu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT OCOOYyIO pOjb B
COBPEMEHHOW LUBWJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMUM HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOT'O0 COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMHU MPUMCHECHHSI.



TecHO B3aMMOJEWCTBYS C APYITMMHU €CTECTBEHHBIMH HayKaMH, XUMUsS CTaJla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOJAHUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W KU3HH KaxJIoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KakK HaykKa
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UEJIOBEUECTBA — CHIPHEBOMH,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTtBeTcTBHM C OOmMMH IENIMA W TPUHIUIAMH CPEIHETr0o OOIIero
oOpa3oBaHus cojaepxkanue npenmera «Xumus» (10-11 kimaccrl, 0a30BbIi ypOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJITOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM IS  BBIPAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTHPOB, YCHEUNIHOTO BKJIIOUYEHHS B JKHW3Hb COLIMYMA, MPOJOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBislOIUMHA  TIpeAMETa «XUMHUSD» SBISAIOTCS  0a30BbIE KypChl —
«Oprannyeckas xumuss» U «OOmasgs W HEOpPraHu4YecKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHUsI KOTOPBIX SBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMaA
3HaHUU MO0 HEOPTraHUYECKOM XUMHUHU (C BKIOUEHHEM 3HAHMH W3 OO0IIeld XMMHH) U
OpraHn4YecKor XumMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU WU3YYECHHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh pPAacCMOTPEHHS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMHpoBaHa B MpOrpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHI0 Y4YeOHOro wMarepuajia U 0OYCIJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHMM BELIECTBA
paccMaTpHUBAOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMSI OPraHMYECKHUX
COCIMHEHHH, a TakXe Ha YpPOBHE CTEPEOXMMHYECKMX M DIJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemiecTB. CBeleHHUs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIIEBOAOPOJOB J0 CIOXHBIX OMOJIOTUYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHnMdeckol XWMHHM MOJIYYalT pPa3BUTHE
chOpMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEpBOHAYATHHBIC
MPEACTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[log HOBBIM yriom 3peHusi B mnpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHMs
TEOPETUUECKH MaTepual M (AKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U1 HeopraHuueckas
XUMUSD» 00ydarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOHOJOTUYECKUX MO3UIHA,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHEeHHe (QYHKIHUI STOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Enunas cucreMa 3HaHMI O Ba)XKHEWIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHust jomnosHAercs B Kypcax 10 m 11 xmaccoB
AJIIEMEHTAaMHU COJAEpkKaHUs, HMEIOIUMHU KYJIbTYPOJOTMYECKUI W MPUKIATHOU
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBA3M XHUMHH C
JPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIHbHOM W IMPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IPOLECCY
TBOPYECTBA B OOJIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, ITOMOTaoT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIHMBATh MH(OpPMAIUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEelmeHUs HWHTEeIUIEKTyalbHbIX |
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/a4. B 1enoM conepkanue ydeOHOro
npeaMera  «XUMUS»  JAHHOTO  YPOBHSL  M3YYEHHMsS  OPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCA MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHHS
bunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHMYECKOTO M
OpraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB KX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUH IyTEM J3KCIEPUMEHTA M
pellieHusT MPOTUBOPEYMH MEXAy HOBBIMU (akTaMM UM TEOPETHUECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEUIEHUU 3KOJOTHUUYECKHUX Mpoldiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbsl, CO3[JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnnane pemeHus 3amad  BOCHUTAHMS, pPa3BUTUS UM COLUAIM3AIMU
oOyJaroluxcs MNPUHATBIE MPOTrpaMMON MO XMMHUU MOAXONbl K OMNpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa NpeayCMaTpuBaloT (OpMHUpPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUW, UMEKOIIHUX 0a30BO€ 3HAaYEHUE MJis
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOjieM, IOUCKa, aHalu3a u
00paboTku nHpOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITA MPAKTUYECKON
U HCCIIENOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B IO3HAHUU
XUMHH.

B npaktuke mnpenojaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOI'O OOUIETro
oOpa3oBaHus, TaK U HA YPOBHE CpeIHEro 00111ero 00pa3oBaHus, IPU ONPEACICHUN
COJICPKATEIbHON XapaKTepUCTUKU IIeJied HM3y4YeHUs MpeAMeTa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
JeSATEIbHOCTH 4Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CorynacHO AaHHOW TOYKE 3pEHHUS TJIaBHBIMHM IEJISIMU M3YYEHHS TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) IBIsIIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIE MOHATHUS, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHUE CYIIHOCTU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

o (opmMupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOMAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CIOCOOOB JACATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COONMIOJCHHEM TPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTUKA IIeJied U 3a/iay U3y4eHUs
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTHPOBAHA B COOTBETCTBUH
C HOBBIMHU NPHUOPHUTETAMHU B CHCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NpernojlaBaHui  XUMHM B OoOJNibIlIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COjepKaHusg OOydeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HabOpOM 3HaHWH, a (YHKIMOHATBLHOW TPAaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHUS WX B PEATbHOU >KU3HU
JUTSL peIIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3m ¢ 3TUM mpu u3ydeHUW TmpeameTa «XUMHUS» JOMHHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKWe IENU U 3a7a9H, KaK:

aganTarys 00yJaromuXxcsl K YCIOBUSAM JTHUHAMHYHO Pa3BUBAOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYyaIlUsX, CBI3aHHBIX C BEIIECTBAMU U MX
IPUMCHCHUEM;

dbopMupoBaHWEe y OOYYAIOMIMXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITCTCHIIUM), WMEIOIINX YHUBEpPCAJIbHOE 3HAYEHUE I PA3IUYHBIX BUJIOB
NeATEeILHOCTH: PEIIeHHs MpoOJieM, MOMCKa, aHaIu3a U 00pabOTKK HWH(POPMAIIHUH,
HEOOXOJUMBIX ISl TIPUOOPETEHUSI OIbITa JSATEILHOCTH, KOTOpas 3aHUMACT
BOXHOEC MECTO B TIO3HAHWMM XHMHH, a TakKKe JUIT OIEHKH C TO3WIUH
DKOJIOTHYECKON O€30MMacHOCTH XapaKTepa BIMSHUS BEHIECTB M XUMHYECKHX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYCCKUX
CIOCOOHOCTEH 00yJaroMXcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C )KM3HCHHBIMH MTOTPEOHOCTSIMH, UCITOJIB30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH IS MOWCKA M aHan3a y4eOHOH U
HAY4YHO-TTOMYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMUpOBaHKE U Pa3BUTHE Y 00YIAIOIINXCS aCCOIUATHBHOTO M JIOTHYECKOTO
MBIIICHHSI, HA0JTI0IaTSIIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHMHM W TPOBEACHUH XHUMHYECKOTO
DKCIICPUMECHTA;

BOCIIUTAaHUE Yy OOydYarommxcss YOCKIEHHOCTH B T'yYMaHHUCTHYCCKOMN
HAIPaBIICHHOCTH XUMHUH, € BaXKHOW pPOJM B PEHICHUH TJ00ATBHBIX MPOOIIeM
PaIMOHAIBFHOTO MPUPOIOIOIBE30BaHNS, TTOTIOTHEHNS YHEPTETUIECCKIX PECYPCOB H
COXpaHEHHUsS TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OepekHOTro
OTHOIIICHUS K TPHUPOJIC M CBOEMY 3JIOPOBBIO, a TaKKe IPHUOOPETCHHS OIbITa
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHUH MJI TPUHSATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHUsl NpeaMeT «XHUMUSDH)
0a30BOTr0 YPOBHS BXOJHUT B COCTaB MpeAMETHON oOmact «EcTecTBEeHHO-HAayYHBIC
IPEIMETHIY.

OO611ee ynciio 4acoB, OTBEIEHHBIX JIs1 U3YyYEHUS XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 ygaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Henemo).



COAEPKXAHUE OBYYEHMUSA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHUH

[IpenMeTr opraHM4ecKON XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHeHnit A. M. bBytnepoBa, e€ ocHOBHBIE MO0KeHUsI. CTPYKTypHBIE (POPMYJIBI
OpPraHWYECKUX BEIIECTB. lomMonorus, wu3oMepusa. XHUMUYECKas CBI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBienue o kiaccupuKaluyd OpraHnyeckux BemecTB. HomeHnknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHHME € 00pa3suaMy OPraHWYeCKHX BEIIECTB M MaTepuajlaMud Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHUU psAa. MeraH M 3TaH —
OpocTeilline NpPeJCTaBUTENN alKaHOB: (U3NYECKUEe M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOpEeHMs), HAXOXKIEHHE B MPUPOJE, NOJyuyeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPOIUIIEH —
IpocTeilline NpPeJCTaBUTENN AalKeHOB: (U3NYECKUEe M XHUMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnoaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psill. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIh AJIKHHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKkLMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMUYECKHE CBONCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U NIPUMEHEHUE. 101yo:
cocmas, cmpoenue, uauueckue U  Xumuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHU), Noayyenue u npumenerue. TOKCUUHOCTh



apeHoB. ['eHeTMueckass CBsSI3b MEXIY YIVIEBOJOPOJAMH, NPHHAMJIEKAIIMMHU K
Pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YTriaeBOAOPOAOB. I[IpHpoaHBIil Ta3 W MOMYTHBIE
HedTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUN, KaTaTMTUYECKUil), mupoius. I[IpomykTbl
nepepaboTKu HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTA U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHSI BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHHWE C o0pa3laMy IJJaCTMAcC, KaydyKOB M PE3HMHbI, KOJUIEKIUU
«Hepts» u  «VYromp», MOJECIMPOBAHHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJIyYEHHUE STUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

PacuérHeie 3anaun.

Bbluncnenuss 1o ypaBHEHHMIO XHUMHUYECKOM peakuuud (Maccbl, oOBEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MJIM IIPOJYKTA PEAKIMH 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MTPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxamme oprannyeckue coeAMHEHUs

IIpenenbHbIE OQHOATOMHBIE CHUPTBL. METaHON W 3TAaHOJ: CTPOECHUE,
¢uznyeckue U XHUMUYECKUE CBOMCTBA (peakUMM C aKTUBHBIMU MeTajlslaMH,
rajJoreHOBOJIOPO/IaMH, TOpEHHE), NpUMEHeHue. BoaopoaHbie CBsI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaTroMHble  COUPTBL. OJTWIEHTJUKOIbL W  TIMLEPUH: CTPOEHUE,
¢uznyeckue W XMMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl PEakUus Ha MHOIOAaTOMHBIE CIHUPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

®deHoN: CTpOCHHE MOJIEKYNbl, (U3NUeckue W XUMHUYECKHUE CBOWCTBA.
Toxcuunocth (henona. [lpumenenue gpeHomna.

Anpaerunel U kemouvl. DoOpMalbIEruj, aleTalbJIerua: CTPOCHHUE,
duznyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHHUS W BOCCTAaHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKUe U XMMUYECKHE CBOWCTBA (CBOWCTBA,
oOuue AJig Kjiacca KUCIOT, peakuus 3TepuuKaliim), noaydyeHue U NpuMEeHEHUeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

Cnoxsble 3GuUpbl KaK TNPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cioxkHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue sxupoB. buonornueckas
pOJIb )KUPOB.




VYrineBompl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JAH- W
noyiicaxapubl). I'moko3a — NpocTelmmii MOHOCaxapyua: OCOOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJECHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJECHHUE B NPHUPOAE, NPUMEHEHHE,
ounonornyeckas poiib. Porocunre3. pyKkTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnoo3a Kak npupojHble noaumepsl. CTpoeHHe Kpaxmana U
nenono3bl.  du3nueckue MU XUMHUYECKHME CBOWMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MpEBpaIlCHUIl:
IpOBEJCHUE, HAOJIIOJEHUE W OINKUCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CHUPTOB, KAaUE€CTBEHHbIE PEAKLUUU OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJIa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepedpa(l) u rumpoxcumom wmeau(ll), B3aumMopeiicTBUE Kpaxmana C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaumn.

Bbluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuud (Maccbl, oOBEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WMJIM MPOAYKTA PEAKLUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTcoaeprkane OpraHnyecKue CoOeIMHEHUsI.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHnyeckue coeauHeHus. dOusnueckue
U XMMHUYECKHE CBOMCTBAa aMHMHOKHCIOT (Ha mpumepe riuuuHa). buomormyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku Kak NOpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPHYHAs W TPETHYHAS CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCrepuMEHTAJIbHbIE METOAbl H3Y4YEHHUS BELIECTB W HUX INPEBpaIICHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUS

OcHOBHbBIE TIOHATHS XUMHH BBICOKOMOJEKYJSPHBIX COCAMHEHUN: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs
macca. OCHOBHBIE METOAbBl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHEH AU

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpEeBpalleHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanuzanus MeXIpeIMETHBIX CBSI3€H MPH U3YYEHUN OPTaHUYECKON XUMUU B
10 kjacce OCyIIECTBISIETCS dYepe3 HCMOIb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHITHH, SBIAIOMIUXCSI CHUCTEMHBIMH JAJISI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OOu1e ecTrecTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYYHBIA (PaKT, TUIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KJIACCH(HKAIMS, NEePUOTUYHOCTb, HAOII0ACHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

®dusuka: MaTepus, DSHEprus, Macca, aroM, D3JEKTPOH, MOJIEKYIIa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeJO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3HUECKUE BETUYMHBI U €IUHUIIBI KX U3MEPEHHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3MeE,
dboTtocuHTE3, OHMOJIOTHMYECKH AaKTUBHBIC BemlecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPO/BI, TOJE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypesl.

TexHonorus: mNHIEBbIE NPOAYKTH, OCHOBBI PAIIMOHATBHOTO MHUTAHMUS,
MOTOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepUasbl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI d37IeMeHT. ATOM. SIpo aroMa, U30TOMNbI. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOGHHOCTH pacIpenesieHus JJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIIUS ATOMOB.

[Tepnonnueckui 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOoHA U [lepnognyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHUMHUYECKUX DJJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbI XUMHYECKOM CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKuentopHsiil). Bomopomnas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[TonsiTne 0 aucnepcHebIX cucteMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 10515 BelecTBa B pacTBOPE.

Knaccudukanus HEOPTaHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKHX BeIIECTB. [eHeTMuecKkas CBA3b HEOPTaHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumnueckas — peakuua. Kimaccupukanmss — XUMHYECKMX — peakiuii B
HEOPTaHUYECKOM M OPraHWYECKON XMMHH. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAIEHUS DHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HAa COCTOSHUE
xuMHA4decKkoro paBHoBecus. [Ipunnun Jle [latense.

Onektposutuyeckas aucconuanus. CuiabHbIe U ciadble d5ieKTpoiuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W HUX NPEBPALICHUN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa xumuueckux snemeHtoB [I. .
MenpeneeBay, U3yudeHHE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JeHNuEe W
OMKCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaAIN3aTOPA, ONPEIEIICHUE CPEABl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (GaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnrie 3agaun.

Pacuétel 1O ypaBHEHUSIM XUMHUUYECKHUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PacUYEThl C HUCIOJIb30BAHUEM IMOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilonoxenune HemeraymioB B Ilepuoguueckont  cucreme
xuMuueckux sneMeHToB [[. M. MenneneeBa u 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®du3nyeckre CBONCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCIUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

[IprMeHenne Ba)XHENIIMX HEMETAJUIOB U UX COCUHEHUN.



Merannel. lonoxxenne meramnos B llepuoanueckon cucremMe XMMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJCKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOmue ¢usnueckue cBoiicTBa MeTauioB. CIUlaBbl METAILIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUM METAIIIIOB.

XUMUYECKUE CBOMCTBA BA)XXHEUILIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, alfOMUHHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCIUHEHU.

OObmue cnocoObl monmyuyeHus: MeTaioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HX IPEBpaLICHUI:
U3ydeHHue KoyuieKuun «MeTramibl U CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHUE
HKCIEPUMEHTAIbHBIX 3aJa4, HaOJIIOJICHUE U ONHMCAHHE JEMOHCTPAllMOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJIEWCTBHE THAPOKCHIA AJTIOMUHHUS C PACTBOPAMHU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U )KU3Hb

Ponbs xumMumn B 00€CreUeHUH 3KOJOTUYECKOM, YHEPreTUYECKONM W MUIIEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOHMMX HAy4YHBIX NPHUHLMIAX  [POMBIILIEHHOTO
NOJIYYECHUS BaXKHEHIINX BEILECTB.

YemoBeK B MHUpPE BEIIECTB M MAaTEpUAIOB: BaXKHEWINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KepamuKa,
MaTepuaiibl JJIsl JIEKTPOHMKH, HAHOMAaTEpHUasbl, OPTaHWYECKUE W MUHEPAIbHbBIC
ya00peHusl.

XVMHSI ¥ 310pOBbE YEJIOBEKA: IpaBUja HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia 0€30MaCHOrO HMCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXNpeaMETHBIX  CBsi3ed TpU  HM3yYCHHH OOmed U
HEOpraHM4ecKkol XuMuM B 11 Kkiacce ocylIecTBISETCS Yepe3 UCIIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W TMOHATHH, SBISIOIIMXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1re ecTeCTBEHHO-HAy4YHbIE MOHSATHS: HAy4dHbId (PakT, rumoTes3a, 3akKoH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(puKalus, NEpUOJUYHOCTb, HAOIIOJEHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



®dusnka: Marepus, SJHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SJHEPTETHUECKUH YPOBEHb, BENIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSHHE BEIICCTBA, (PU3UYECKUE BEIMUMHBI U CAUHHIIBI HX
U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, OJKOocHcTema, Ouocdepa, Makpo- u
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIE TIOPOBI, TOJE3HBIE UCKOIIaeMbIe, TOILIHBO,
PECYpCHI.

TexHomorus: XuMHYeCcKasi MPOMBIIUICHHOCTh, METAJLTYPrHsl, POU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, IHUINEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTUYeCKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHX TpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHUS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpeHEero oOmmero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaMeTHbIM). HaydHo-meTomudyeckoit OCHOBOW  Jis
pa3paboTKu TJIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM C CHCTEMHO-NIEATEIBHOCTHBIM TOJIXO0JIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeIMeTa «XUMHs» Ha YPOBHE CpPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKON TPaKJaHCKONW HWJIEHTUYHOCTU —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJU4re MOTHUBAINN K 00YICHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIUXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMH, TPHUCYIIIUMHU IICIIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
[EJIN U CTPOUTH )KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUSA TMpeamMeTa «XUMHS» JIOCTUTAIOTCS B
CANHCTBE YYCOHOW ™ BOCIUTATEIBHOW JCATEIHPHOCTH B COOTBETCTBHHU C
T'YMaHUCTHYECKUMHU, COIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HAealaMd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, NPHUHITHIMU B OOILECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHUS, CIHOCOOCTBYIOIIUMHU  TMpolieccam
CaMOTIO3HAHUS, CaMOpPA3BUTHS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOy4Jaronuxcs.

JIMdHOCTHBIC pe3yJabTaThl OCBOCHUS TMpeaMeTa «XHMHUS»  OTpakaroT
cOpPMHPOBAHHOCTh OTBITA TO3HABATEILHOW MW TIPAKTUYECKOW JACATEIHHOCTU
OOy4JaroIIMXCs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS

OCO3HaHUS 00YYAIONIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IMPaB U 00s13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSJIKY;

NpPEICTaBIICHUS O COLMAJIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENbHOCTU IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh WM TPUHHUMATh MOTHBBI, HAaMEPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJIEIUI0
OTE€UYECTBECHHOMN XHMUM;

yBaXEHUSI K TMPOIECCY TBOpUECTBA B 00OJACTH TEOPUU U IPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIbHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M T03HaBATEIbHBIX MOTHBOB B TOJYYEHHU U TOCIEAYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUECKUMU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIAEHUE M TMOCTYIKHM CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUM 3THUX
MOCTYIIKOB,;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAaHUsl IIEHHOCTEH 3J0pOoBOrO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOmro/ieHrs TpaBui 0€30MacHOro OOpallleHuss C BEHIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MMOHMMAHUSl [IEHHOCTHM TpPaBWJI WHAWBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMSI TIOCJICICTBUN U HENPUSITUS BPEIHBIX MPUBBIYEK (YyMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BoCIMTAHHUS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYruxX BHUAAX
NesTeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B pEIICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPOodecCruid pa3IuvaHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBOKECHUS K TPYIY, JIOASAM TPyJa M pe3ysibTaTaMm TPYJIOBOU JEATEIbLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAJIBHOW TpPAECKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliuyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEeH 00111eCTBa;

6) 3K0JIOTHYECKOT0 BOCIIHTAHUS

AKOJIOTMYECKU 1€JI€CO00pPa3HOr0 OTHOILIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHMMAaHUSl TJIO0AJBLHOIO XapakTepa H3KOJIOTHYECKUX MpOoOJieM, BIHUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHMS HEOOXOJUMOCTH WCIIOJL30BAaHUSA JOCTHIKCHUH XHMHHU IS
pEUIEHHS BOIPOCOB PAallMOHAIIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATHS JCUCTBUH, MPUHOCIIIUMX BpPEH OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYUA PA3BUTOrO 3KOJOTUYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYPBHI,
OITbITa JIeSATCIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSA MMH B ITO3HABATEJIILHOW, KOMMYHHKATUBHOW W COIMAIBHOU
MPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HIEOJIOTUHU
xemopoouu;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHUSl CcHenu(PUKU XUMUU KaK HayKd, OCO3HaHMs €€ poJu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MUPE KaK O €IWHCTBE NMPUPOJIBI M YCIOBEKa, B
MMO3HAHUU TIPHPOJHBIX 3aKOHOMEPHOCTEH M peHIeHHH IPoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAINPABIECHHOCTA W BaXHOW pPOJU B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00AIBHBIX MPOOIIeM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPbEBOM, SJHEPreTUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00ECTICUCHUU YCIOBUMN
YCHEUIHOTO TpyAa W OKOJOTHMYECKH KOMGMOPTHOM KHU3HM KaXKIOro YJieHa
o0I1IeCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIH30BAThH



NoJlydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS SBJICHUN OKPY’KaIOIIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOTYYECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
pelIeHus Ipo0ieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATEIBbCKON JEATEIIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpEphIBHOMY  00pa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMM IO XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyZa B pa3iIM4HbIX cepax MpodhecCHOHATBLHON

JIESATEIBHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMBIE  JUISI  (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYyUYAIOIIHUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHayYHbIe MOHSATHUS, OTPAKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M CHEUUPUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBIICHUC,
MpoIIecc, CUCTeMa, HaYyIHBIA (haKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNe, HAOMIOACHHE, N3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

yYHUBEpCaAJIbHbIC Y4eOHbIC NeHCcTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATIBHOM
I'PaMOTHOCTH M COITUATBHOM KOMIETSHIIMHN 00yUYaroInXCs;
CIOCOOHOCTh oOy4Jaronmxcs UCIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHbBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpenMeTHbIE PE3YyIbTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICUCTBHUSIMH.

OgJagenue YHUBEPCAJIbHBIMHU y4eOHbIMU NMO3HABATEJILHLIMH
JNeHCTBUSIMU:

1) 6a30BbBIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITENIbHO  (popMyJUpoBaTh M aKTyaJu3MpOBaThb  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPEACNSATh 1EN JESITEIbHOCTH, 3aJaBasi MapaMmMeTpbl W KPUTEPUU MX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKKA MOHSATUNA M yCTAHABIMBATh MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS sl OOBSCHEHUS! OTAEIBHBIX (PAKTOB U
SIBJICHU;

BbIOMpaThb OCHOBaHMSI M KpUTEpPUM [UIsl KJIacCU(PUKAIMM BEIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh IPUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPAaCCyKI€HUs (MHIYKTUBHBIC, JI€AyKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B pPACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH B MPOLECCE NO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJIEMEHTa, XHMHuYeckas (opMyna, YypaBHEHUE XUMHUYECKOU
peaklMu — MpPU PElIEHWH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
INPUMEHSATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIE0BATEIbCKIE AeCTBHSA:

BJIQJIETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKLnii;

(opMyIHpOBATH LIENU U 3a/1a4M UCCIIEA0BAHMS, UCIOJIb30BATh IOCTABJICHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTa
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHMS THIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJECHUN;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOAOM
npolecca, CaMOCTOSATENIbHO MPOrHO3MPOBATh €ro pe3ysibTaT, (OopMyJIUpOBATH
000O0IIEHHS U BBIBOABI OTHOCUTENIBHO JTOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIEA0BaHNUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIENOBATENbCKOM M  MPOEKTHOU
JESITEIBHOCTH, MPOSBISATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B [TO3HAHMS.

3) padora ¢ uHpopmManmeii:

OpUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHMKAX HHPopManuu (Hay4yHO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COJAEpXaHHs, CIpPaBOYHbIE MOCOOHS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(YOPMALMIO PA3IUYHBIX BUIOB U (QOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEUNBOCTD;



(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PA3TUYHbIE METOJbI MPHU MOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW [UIsl BBIMOJMHEHHUA Y4YEOHBIX 3aaa4
OINIPENENEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH U Pa3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJIbHYIO  (opMy  TIpeacTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIA A3BIK B KayecTBE CpeAcTBa MHpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpPEAMETHbIE ((du3nueckue u
MaTEeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaTJISTHOCTH.

OBiaieHue yHUBePCAJIbHBIMUA KOMMYHMKATUBHBIMHM AeHCTBUSIMM:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOIl TEMBbI B XOJI€ IUAJIOTa W/WUIU
JUCKYCCUM,  BBICKa3bIBaTh  MJIeH, (OPMYIUpPOBaTb CBOM  MPEIIOKEHUSA
OTHOCHUTEJIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAUEH pe3yJbTaTOB IO3HABATENBHOW JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIH COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW PabOThl MO HCCIECJOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekra u (GopMyJIupoBaTh BHIBOABI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIIACOBAHMS NMO3ULIMI B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBiaseHue yHUBepPCaJbHBIMHU PEryJISITUBHBIMH NeHCTBUSIMU:

CaMOCTOSATENIbHO IJIAaHUPOBATh M OCYILIECTBIATH CBOIO IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpeneisas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpeIjiaracéMblii  ajiroputM JACHCTBUU Mpu
BBINIOJIHEHUH YYEOHBIX M HCCIEAOBATEeNIbCKUX 3ajad, BbhIOMpaTh Hauboliee
3¢ (dexTuBHBIN crnoco0 HMX peueHus ¢ y4ETOM TOJIyYEHHS] HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISTH CAMOKOHTPOJIb CBOEU NIEATEIBHOCTH HAa OCHOBE CaMOaHaJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KITIACC

[IpeameTHbie  pe3yabTaThl OCBOEHHUSI Kypca «OpraHudeckas XUMHS»
OTPaXKaloT:

cOpPMUPOBAHHOCTh ~ MPEACTABIEHUH O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU SIBJIICHUU



opuponbl, B (HOPMHPOBAHMHM MBIIUIEHUA H  KYJIbTypbl JIMYHOCTH, €&
(bYHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOAUMOM /ISl PEeIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONIME TOHATUS (XMMHUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUIIATETbHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BépHyTass M COKpamEHHAas), MOJb, MOJSpHas
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBINA CKeJeT, (PYHKIMOHAJIbHAS TpYIIIA,
paluKall, U30MepUsl, U30MEPbI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIIEBOAOPOIHI,
KHUCJIOPOJ, U a30TCOAEpXKalUe COCIUHEHUSA, MOHOMEp, IIOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemiectB A. M. byTtiepoBa, 3akOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM A3BIK XUMHUHU; MHUPOBO33PCHUYECKUE 3HAHUI,
JeXalye B OCHOBE IOHMMAHMS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBE, IOJYYEHUU U
0€30MacCHOM HCIIOJIb30BAHUN BAXXHEHIIMX OPTraHUYECKHUX BEIIECTB B OBITY M
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTE€pPHbIE MPU3HAKU MOHSITUM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE IOHATHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHMI HCIONb30BATh XUMHYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHMHMUYECKUX PEaKIHi,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKMX BELIECTB JUIA WUIIOCTpPALUU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpPMHUPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAJIECHKHOCTh H3YYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHUID K ONPEAEIEHHOMY
KJIacCy/Tpynme CoelWHEeHUN (yriaeBOJOpOAbI, KHUCIOPOI M a30TCOAepIKalliue
COEIIMHEHHS, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS), JaBaTh MM HAa3BaHUS I10
cuctematuyeckoil HomeHknatype (IUPAC), a taxxke NpuUBOAUTH TpUBHAIbHbBIC
Ha3BaHUSl OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOINUJIEH, alETUJIEH,
ATWJICHIJIMKONb, TIHIEpUH, (eHod, (Gopmanbaerul, aleTalbIeruja, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KHCIIOTA, IVIFOKO34,
bpykTO3a, Kpaxmal, LeJUII0I03a, TIUIHH);

c()OPMUPOBAHHOCTh yMEHHUSI ONPENCHSATh BUAbl XUMUYECKOH CBS3M B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
oprannveckux BemectB A. M. bytnepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWUJIEH, NPOMNWIEH, AalEeTHIICH,
Oyramuen-1,3, merunOytamueH-1,3, OC€H30J, METaHOJ, STAaHON, ATHJICHTIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs W YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WIUTFOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXJIYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaAKIUil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOPMUPOBAHHOCTh YMEHUM TPOBOJIUTH BBIYMCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM IMPOAYKTA
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHMI BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUH MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBJICHUM (HaOII0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh TIPaBUIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSAMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHN TUTAHUPOBATH U BBIMOJTHATH XUMHUYECKUN
AKCHEPUMEHT (IIPEBPALEHUS] OPraHUYECKUX BEIECTB MPHU HAIPEBaHUU, MTOTYyUYCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JCHATypalusi OCJIIKOB MPU HArpeBaHUU, IBETHBIC PEaKIMU OCIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKA OE30MaCHOCTH MpuU OOpalIeHUuu C
BCIIECTBAMH M JTAOOPATOPHBIM OOOPYJIOBAaHUEM, TWIPEJICTABIATH PE3YIbTAThI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakiuii u popMyIUpPOBaATh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uHbOpMAIIMIO, TOMYy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOU
uHdopmaruu, aTepHer u apyrux);



cOPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBUja  JKOJOTHUYECKH
[EJIECO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIX
COXpaHEHHUs] CBOETO 3JI0POBbSl U OKPYXKAIOIIEeH MPUPOTHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPTraHU3MBbI ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBILICHUSI M TPEAOTBPAILICHUS HX BPEIHOTO BO3JCUCTBUS HA OPraHU3M
YeNI0BeKa;

JUIsl 00OyYaronIuxcsi ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIECTB U
XUMUYECKUX SBJICHUM;

JUIA CIIETIBIX M CIIAa0OBHIAINIMX OOYyYaIOUIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyL.
11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpa, POJM XHMUU B TO3HAHWUU SIBJICHUU
npuposbl, B GOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €€
(GYHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAUMOM IS PEIICHUS IMTPAKTHYECKUX 3a1a4
1 DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 37I0POBBIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIIre MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, s-, p-, d-
AIICKTPOHHBIC OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAs), KpUCTAIUTMUECKasl peréTka,
TUNBl  XUMHYECKMX  pPEaKIUh, pPacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJHUTHI,
AJICKTPOJUTUYECKAS] JUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTH
XMMHUYECKOM peakluv, XHMHYECKOE PAaBHOBECHE); TCOPUM U 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON AUCCOIMAMK, Nepuoauueckun 3akoH [, M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALCHUS SHEPTUHU
MPpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHWS NPUYMHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (haKTOJOTMYECKHE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUH ¥ 0€30MacHOM HCIOJIb30BAHUHM BKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIPHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMM BBISBISATH XapaKTEpPHBbIC MPU3HAKH TOHITHMA,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MpPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHMM HCIHOJB30BaTh XWMHUYECKYIO0 CHMBOJMKY JJIs
cocTaBiIeHUs (OpMyJl BEUIECTB M YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BeEUIECTB (yrapHblid ra3, YIVIEKUMCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs U3BECTh, IUTHEBAS COJA, TUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENEATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAs) B COCMHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHasi,
MOHHAsA, METAJUIMUECKast), XapaKTep Cpebl B BOJHBIX pacTBOPaX HEOPTraHUYECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKHUX BEIIECTB IO HMX COCTaBYy K OIpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAIIbI, OKCUIbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MIEPUOIUYECKOrO 3aKoHa /.
U. MenneneeBa U JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, 0ObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMUPOBAHHOCTh YMEHUM XapaKTEpHU30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmogndeckod CHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanu, «9HEpPreTUYECKUe YPOBHI, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMYECKHX 3JIEMEHTOB M UX COEIMHEHUN
0 repuoAaM U rpynmam llepuoandeckon cUCTEMbI XUMUYECKUX AeMeHTOB [l. 1.
Menpeneena;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMMCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3M MEXKIYy HEOpraHUYeCKHMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

c(OPMHUPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBY PEarupyrolluX BEIIECTB, TEILIOBOMY
ahdexTy peaknuu, U3MEHCHUIO CTETICHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
peaKIMK, YYacTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHUM COCTaBJSATh YPaBHEHHUS pPEaKUUN pa3IHUHbIX
TUIIOB, TIOJTHBIE M COKpPAILIEHHBIE YPABHEHHS PEAKIMil MOHHOTO OOMEHa, YIUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUUU UAYT J0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB Pa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHM  PAaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiMu OT Pa3TUYHbIX (PAaKTOPOB; XapaKTEP CMEIIECHUS XUMUYECKOTO PAaBHOBECHSI
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOWM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEIACTABICHUNA 00 OOIMMX HAYYHBIX MPHUHIMINAX H
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHHSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0JIsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta3oB
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEaKUUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS] MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUM COOI0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
MOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJAOBaHMEM, a TaKXe€ MpaBUiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBIMOJIHATH XHUMHYECKUHN
HKCIIEPUMEHT (pa3jioKEeHUE MEPOKCHUIA BOJOPOAA B MPUCYTCTBUU KaTalu3aTopa,
ONpEJENEeHNEe Cpeabl PacTBOPOB BEUIECTB C IMOMOILNBIO YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIlvH,
peakiuu MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha Cyib(ar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a7ad 0
TeMam «Metame» U «HeMeramibl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIa0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISTh PE3yJIbTaThl XUMHUYECKOIO HSKCIEpUMEHTa B (QopMe 3amnucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (HOpMyIHpOBAaTh BHIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

chOpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHaJIM3UPOBATh XHUMHUYECKYIO
uHbOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  MpaBujia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEJIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOU CpEllbl, OCO3HABAaTh
OMAaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarensa IIJIK, mosicHATP Ha mnpuMepax cHnocoObl YMEHBLIEHUS M
MPEIOTBPALIECHUS X BPEHOIO BO3ICHUCTBUS HA OPTaHU3M YEIIOBEKA;

TUIsT OOYJarONIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYMHBIX METO/JAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX M CIA0OBHIASAIIMX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XMMHYECKUX

dbopmyL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsimyecTBo yacoB DJ1eKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (u¢poBbIe)
Ne o/m P Kontpoabsnbsie | IlpakTudeckue p
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
Paspen 1.Teopernyeckue 0OCHOBbI OPraHUYeCKONH XUMHUH
IIpeamer oprannyeckoit xumuu. Teopust
11 CTPOEHUS OPraHUYECKUX COETUHEHUN A. 3 https://resh.edu.ru/
M. bytnepoBa
Wroro mo pazneny 3
Pasnesa 2.YrieBoaopoabl
2.1 [IpenenbHble yriaeBOAOPOIbI — AJIKaHbI 2 https://resh.edu.ru/
29 HenpenenbHble yrieBo10pO/IbL: AJIKEHBI, 5 1 https://resh.edu.ru/
' aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0poabl 2 https://resh.edu.ru/
24 [TpupogHBIE ICTOYHUKH YTIIEBOAOPOIOB U 3 1 https://resh.edu.ru/
' uXx nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaeprxaimme opranudeckue CoeJuHeHs!
3.1 Crinprer. deron 3 https://resh.edu.ru/
3.2 Anpaerunsl. Kap6oHOBbIE KUCIIOTHL. 7 1 https://resh.edu.ru/
' CnoxHbie dQUpbI
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

3.3 VYrnesoasl 3
Hroro mo pazneny 13
Pa3nes 4.A30Tcoaepikaiue opraHnyecKne coeMHeHUs!

41 AMUHBI. AMUHOKHUCIIOTHL. benku 3 https://resh.edu.ru/
Wroro mo pazneny 3
Pazaen S.BbicokoMoJieKyJIIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpoanueie | Ilpakruyeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTrudeckue 0CHOBbI XUMHUM
Ctpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepuonnueckas cucrema XMMU4YECKUX 3
anemenToB JI. 1. Menneneena
12 CtpoeHnue BemecTBa. MHOroobpasue 4
' BEILIECTB
13 XUMHYECKUE peaKkiiuu 6 1 1
Hroro no pazneny 13
Pa3nen 2.Heoprannueckasi XumMus
21 Mertannsl 1
2.2 Hemerammst 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazaeny 17
Paznen 3.Xumus u :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC 10 KJIACC

Ne HaumenoBanue pa3aenos u tem KonuuectBo |  DnekTpoHHBIE JlesTeIbHOCTh YUUTEIS C y4eTOM padoueit
/11 | TPOTrpaMMBI 4acoB, (dpoBkIe) MpOrpaMMbl BOCTTUTAHUSI.
OTBOJIMMBIX o0pazoBarelbHbIC
Ha PECYpPCBL.
OCBOEHHUE
KaX/10T0
pasznena u
TEMBI.
1 2 3 4 5
Pa3nen 1.TeopeTnueckue OCHOBBI OPraHUYeCKoOil XuMuH 3 Jaca
1 [Ipenmer opraHu4ecKor XUMHH, €€ 1 Oco3HaBaTh €IUHCTBO U IIEJIOCTHOCTh
BO3HUKHOBEHHE, Pa3BUTHE U https://resh.edu.ru/ OKPY>KaIoIlIer0 MUPa, BO3MOKHOCTh €TI0
3Ha4YeHUe MI03HABAEMOCTH M 00BSCHUMOCTH Ha OCHOBE
2 Teopus cTpoeHHs OPraHUYECKUX 1 JIOCTHKCHUHN HAYKH.
coenquHeHunii A. M. bytneposa, e€ https://resh.edu.ru/ XapakTepHu30BaTh METOABIXUMHYECKOU
OCHOBHBIE TOJIOKEHHUS HayKHHaykH (HaOJroieHue, CpaBHEHUE,
3 IIpencraBnenue o KinaccupuKau 1 AKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B
OpPraHMYECKUX BEIIECTB. MTO3HAHUM NIPUPOBIL.
Howmenknarypa (cucremaruyeckas) u https://resh.edu.ru/ Posib oTeueCTBEHHBIX YUEHBIX B CTAHOBIICHUN
TpUBHUAJIbHbIE HA3BAHUS HAyKH XUMUHU.
OpPraHUYECKUX BELIECTB
Paznen 2.¥Yriaesonopoabl 13 yacos
4 AJKaHBI: COCTaB U CTPOCHHE, 1 https://resh.edu.ru/ Hcnonp30BaTh 3HaHUSA 0 XUMUYECKUX
TOMOJIOTMUYECKUH Al SIBIICHUSIX B TIOBCETHEBHOM KU3HU IS
5 Mertan u 3TaH — MpocTenime 1 https://resh.edu.ru/ obecriedeHus: 0€30MacCHOCTH MPHU OOPAIIEHUH C
MIPEICTaBUTENN AJIKAHOB ] T npuOopaMy U TEXHUYECKUMH YCTPOICTBaMH,
6 AJIIECHBIZ COCTaB U CTPOEHHUE, 1 https://resh.edu.ru/ JUISL COXPaHEHHsI 3I0POBbsI U COOJIIOICHUS
CBOMCTBA HOPM 3KOJIOTMYECKOI0 MOBECHHUS B
7 DOTUJIEH U NpONujieH — npocrermme | ] https://resh.edu.ru/ OKpY>Karollen cpefie.
MPEACTABUTENM AJTKEHOB : = CamocTosTeNbHO IIIAHUPOBATH U TPOBOJIUTH
8 I[Npaxtrueckas padora Ne 1. ITo 1 https://resh.edu.ru/ XUMUYECKUE IKCIIEPUMEHTBI.
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teMe: «IlonyueHune sTuneHa u
U3Y4YECHHE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomyuenue
CUHTETHYECKOTO KayuyKa ¥ pPe3HHbI

https://resh.edu.ru/

10

AJIKUHBI: COCTAaB U OCOOCHHOCTHU
CTPOCHMS1, TOMOJIOTUYECKHUM L.
AnerniieH —
IIPOCTEHIIMUITPEACTABUTEIbAIIKUHOB

https://resh.edu.ru/

11

Brrunciienus no ypaBHEHUIO
XMMHYECKOHN peakIuu

https://resh.edu.ru/

12

Apensr: 6€H30J1 ¥ TOTYOJI.
TOKCHYHOCTD apCHOB

https://resh.edu.ru/

13

I'eneTnueckas cBs3b YriieBoaopoanosn,
IMpHUHAJIC)KAIIUX K PA3JIMYHBIM
Kj1accaM

https://resh.edu.ru/

14

[IpupoiHbIE HCTOUYHUKH
yIJI€BOJIOPOAOB: IPUPOAHBIN ra3 u
MOMYTHBIE HEPTSHBIE ra3bl, HEPTH U
IPOAYKTHI e€ mepepaboTKu

https://resh.edu.ru/

15

[IpupoiHbIE HCTOYHUKH
YIJI€BOIOPOAOB: IPUPOAHBIN ra3 u
MOMYTHBIE HE(PTSHBIE ra3bl, HEPTH U
IPOAYKTHI e€ mepepadoTKu

https://resh.edu.ru/

16

KonTponbHas pabota mo pazaeny
«YTaeBogopoabhy

1

https://resh.edu.ru/

XapakTepu30BaTh riao0anbHbIE TPOOIIEMBI,
CTOSILIHUE MEPE] YEIIOBEUECTBOM:
SHEPIreTUYECKHE, CIPhEBBIE, JKOJIOTUYECKHUE,
U pOJIb XUMHUH B PEIICHUN ATHUX MPOOIIEM.

® YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOIICHHI

MEX]y YUYUTEIEM U €ro y4YeHUKaMH,
CHOCOOCTBYIOLINX MO3UTHBHOMY BOCIIPUSATHIO
ydamuMucs TpeOOBaHUN U IPOCKO yUuTels,
IIPUBJICUECHHUIO UX BHUMaHU K 00CyKIaeMoit
Ha ypoke MH(OopMaIum, akTUBU3ALUH UX
IM03HABATEIILHOM JESITEIIFHOCTH,

e I00Y>KJ€HHE IIKOJIbHUKOB COOII01aTh Ha
ypoKe OOLIeNPUHSATHIE HOPMBI IOBEJCHMUS,
IpaBuia OOLIEHUS CO CTAPUIMMHU (YUUTEISIMH)
U CBEPCTHHUKAMU (LIKOJbHUKAMM), PHUHIIUAIIBI

yqe6H0171 JAUCHUIIJIMHBI U CAMOOPTaHU3allnH,

Pasnen 3.Kuciopoacoaep:xanue oprannyeckue coeqnueHus 13 yacos

17 [IpenensHbIe 0IHOATOMHBIE CIUPTHI:
METaHOJI ¥ 3TaHOIL 1 https://resh.edu.ru/
BonoponnasicBszb

18 MHoOroaTtoMHbI€ CIIUPTHI: 1 https://resh.edu.ru/
STUJICHIJIMKOJIb U [NIULEPUH

19 DEeHOI: CTPOEHHUE MOJIEKYJIBL, 1 https://resh.edu.ru/

(1)I/ISI/ILICCKI/I6 1 XUMHWYECKHEC

e MTHUIIUUPOBAHUC U TIOAJCPIKKA
HCCIIeN0BaTEIbCKOM AEATEIbHOCTH
IIKOJIBHUKOB B paMKax p€ajin3aliuu NMHU

HHIUBHUAYAJIbHBIX U I'PYIIIIOBBIX
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CBOMCTBA, IPUMECHEHHUE

HCCICO0BATCIIbCKUX ITPOCKTOB,YTO AaCT

20 Anpaeruabl: popmanpaerua u
Aernp: Gop Jerii https://resh.edu.ru/ IIKOJIbHHKAaM BO3MOKHOCTb PUOOpECTH
aneTanpaerua. AueToH
21 OAHOOCHOBHBIE NpEETbHBIC HAaBbIK CAMOCTOSITEJIbHOTO PELICHMUSI
KapOOHOBBIE KUCIIOTBI: MypaBbUHAsI https://resh.edu.ru/ .
TEOPETUUYECKON POOIEMBbI, HABBIK
U YKCyCHasi
22 [TpakTuueckas padbora Ne 2. TeHEepUPOBaHUS 1 0(hOpMIICHUS COOCTBEHHBIX
«CBoiicTBa pacTBOpa YKCyCHOM https://resh.edu.ru/ .
UJieH, HaBbIK YBAXXUTEIHHOTO OTHOIICHHS K
KHCJIOTBI»
23 CreapuHOBas U 0JICMHOBASI KUCIIOTHI, YY)KUM UJIeAM, OpOPMIIEHHBIM B paboTax
KakK 11 TABUTEJIN BBICIIINX https://resh.edu.r .
PEACTABITC] ¢ ttps:/iresh.edu.ru/ JIPYTHX MCCIIeoBaTes e, HaBbIK MyOJIUYHOTO
KapOOHOBBIX KHUCJIOT
24 BBICTYIUICHHUS Iepe]l ayIuTOpUeEH,
MpbL1a Kak COJIA BBICIIIUX .
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE https://resh.edu.ru/ dpryMCHTHPOBAHNA M OTCTAMBAHMS CBOCH
nelcTeue TOYKH 3pEHUSI.
25 CrnosxHble 3QUpbl KaK IPOU3BOAHbIE ® IpUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX
KapOOHOBBIX KUCIIOT. https://resh.edu.ru/
THAPOH3CTOKHEIXO(DHPOB (GbopM pabOThI yHalluXCsi: UHTEIIIEKTYaIbHBIX
26 XKupsl: ruponus, NpUMeHEeHHE, ) UTp, CTUMYJIUPYIOIINX MO3HABATEIbHYIO
https://resh.edu.ru/
OuoI0rHYecKast poib )KUPOB
MOTHUBALIHIO MIKOJIbHUKOB;
27 VYTeBoibl: COCTaB, KJIacCU(PUKALIHSL. TLHIO ITIKO OB;
Baxneiilue npeacTaBuTeNu: https://resh.edu.ru/ JIUCKYCCUN, KOTOPBIE JAIOT yJaluMCs
TJII0K03a, PpyKTO3a, caxapos3a
BO3MO>XHOCTb ITPHOOPECTH ONBIT BEICHUS
28 Kpaxman u nemmrono3a kax ]
https://resh.edu.ru/ .
MPUPOJIHBIE TOJTUMEPHI KOHCTPYKTUBHOT'O IMaJIOra; IPyIIoBOM
29

CrangapTu3upoBaHHas MUCHMEHHAS
pabora

https://resh.edu.ru/

paboThI MM pabOTHI B Mapax, KOTOPhIE y4ar
IIKOJIbHUKOB KOMaHIHOU paboTe u

B3aUMOJICVICTBUIO C APYTHMH JIETBMU;

Pa3nen 4.A30Tconepaxainue OpraHnveckue coeTuHeHns 3 yaca



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

30 AMUHBI: METHJIAMUH Y aHUJIUH 1 https://resh.edu.ru/
31 AMMHOKHUCIIOTHI KaK aM(poTepHbIC 1
OPraHN4YeCKHUE COCTUHEHUS, UX https://resh.edu.ru/
ouosorudeckoe 3HaueHue. [lenTumbt
32 1

benku kak npupoHbie
BBICOKOMOJICKYJISIPHBIE COSTMHEHUSI.

https://resh.edu.ru/

BKJIIOYEHUE B YPOK UTPOBBIX MPOLIEYP,
KOTOPbIE IOMOTAIOT MOIEPKATh MOTHUBALIHIO
JIETeH K MOJYyYECHUIO 3HAHUM, HATAXKUBAHUIO
MMO3UTHUBHBIX MEKINYHOCTHBIX OTHOIIICHHUH B
KJIacce, TOMOTal0T YCTaHOBJICHUIO

no0pokenaTeabHOU aTMOC(EpPhI BO BpeMst

ypoKa;

Paspnen S5.BbicokomoieKyIsipHbIecOeJUHEHUS 24aca

33

OCHOBHBIE TOHATHS XUMHH
BBICOKOMOJICKYJISAPHBIX COC,Z[I/IHCHI/Iﬁ

1

https://resh.edu.ru/

34

OcHOBHBIE METOJbI CHHTC3a

BBICOKOMOJICKYJIAPHBIX COCIUHEHUH.

[ImacTmaccel, KaydykH, BOJJOKHA

1

https://resh.edu.ru/

® IIPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX
(dhopM pabOThI yIAIIUXCS: MHTEIUIEKTYATbHBIX
UTP, CTUMYJIMPYIOUINX TIO3HABATEIEHYIO
MOTHUBAIUIO IIKOJIBHUKOB;

JICKYCCH, KOTOPBIE JAOT YYaIIUMCS
BO3MOKHOCTb TPUOOPECTH ONBIT BEAECHUS
KOHCTPYKTHUBHOTO JIaJIOra; FPYMIOBON
paboThI W1 paboTHI B apax, KOTOpPbIE yyaT
IIKOJIbHUKOB KOMaHTHOW paboTe u

B3aHMOJCHCTBHUIO C APYTruMHu J€TbMU;
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Kosmn4yecTBo 9acoB DJIeKTPOHHbIE
Ne
W Tema ypoka Beero Konrpoasubie | IlpakTnuyeckue f::;:ennﬂ :)Ig;)l:::a:fenbnme
padoTsbI padoThbI pecypent
1 IIpeamer oprann4ecko XUMHH, € 1 https://resh.edu.ru/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopust CTpoeHUS OPraHUuYECKUX https://resh.edu.ru/
2 coequnenuii A. M. bytneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBienue o KIacCHPUKAIIAH https://resh.edu.ru/
3 opranuueckux Bemiects. Homenknarypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 https://resh.edu.ru/
TOMOJIOTMUYECKUHN PSJL
5 MeraH 1 3TaH — NPOCTEHUILNE 1 https://resh.edu.ru/
IIPEICTaBUTENN aJIKAHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOWCTBA 1 https://resh.edu.ru/
7 OTuUieH U NPONUJIEH — MPOCTENIINE 1 https://resh.edu.ru/
MIPEICTaBUTENH aJIKEHOB
8 [TpakTruyeckas padorta Ne 1. «[Tomyuenue 1 1 https://resh.edu.ru/
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u https://resh.edu.ru/
9 MeTminoyraauen-1,3. [Tonydaenne 1
CUHTETHUYECKOTO KayyyKa U PE3UHbI
10 AJIKUHBI: COCTaB 1 0COOEHHOCTH CTPOEHUS, 1 https://resh.edu.ru/
TOMOJIOTMUECKUH Psil. AETHIIEH —
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MPOCTEUILINN MPEICTABUTEH AIKHHOB

Beluncienus 1o ypaBHEHUIO XUMUYECKOM

https://resh.edu.ru/

11
peaxuu

12 ApeHsbl: 6eH30:1 ¥ TOIY0J. TOKCHYHOCTD https://resh.edu.ru/
apeHoB

13 ['enernueckas cBsi3b yrieBOI0OPOJIOB, https://resh.edu.ru/
MPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoIHBIE NCTOYHHUKH YTIEBOJOPOAOB: https://resh.edu.ru/

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3bl, He)Th M IPOAYKTHI €€ epepaboTKu
[IpupoiHbIE NCTOYHUKH YTIEBOJOPOAOB: https://resh.edu.ru/

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He()Th M IPOAYKTHI €€ nepepaboTKu

16 KontponsHas pabota no paszaeny https://resh.edu.ru/
«YTIeBoI0pOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: https://resh.edu.ru/
MeTaHoJ U 3TaHoJ. BogopoHas cBs3b

18 MHOroaToMHBbIE CIIUPTBL: TUICHITIUKONIb U https://resh.edu.ru/
TJIMLEpUH

19 ®DeHo: CTpOeHNE MOJIEKYJIbI, PU3NYECKUE https://resh.edu.ru/
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaerunpl: popMagbIeTu u https://resh.edu.ru/
aneTanpaerul. AeToH

21 OHOOCHOBHBIE IpeJieNIbHbIe KApOOHOBbIE https://resh.edu.ru/
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

99 [Tpaktuyeckas padorta Ne 2. «CBoiicTBa https://resh.edu.ru/

pacTBopa YKCYCHOU KHCIIOTBI»
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23

CTeapI/IHOBaﬂ " OJICMHOBAs1 KUCJIOTHI, KaK
MMpEACTABUTCIIN BBICIIUX Kap6OHOBBIX
KHCJIOT

https://resh.edu.ru/

24

Mpbu1a KaK COJIH BBICIITMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

https://resh.edu.ru/

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

https://resh.edu.ru/

26

JKupsr: runponns, npuMeHeHue,
OuoJsIornYecKas poJib KHUPOB

https://resh.edu.ru/

27

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimme mpeacraBUTeNH: TIII0K03a,
¢bpyxTO3a, caxaposa

https://resh.edu.ru/

28

Kpaxman u nienirono3a Kkak IpupoIHbIe
MOJINMEPBI

https://resh.edu.ru/

29

KonTponbHas pabota no pazneny
«Kucnopoacoaepxaiiue OpraHnuecKue
coequHeHus»/ Beepoccuiickast
IpoBepoyHas paboTa

https://resh.edu.ru/

30

OO11ast XxapaKTepHCTUKA a30TCOAECPIKAIINX
OpPTaHUYECKUX COCTUHECHHM /
Bcepoccuiickast mpoBepouHasi paboTa

https://resh.edu.ru/

31

AMWHEBI: METHJIaMUH U aHUIUH

https://resh.edu.ru/

32

AMHMHOKHUCIIOTHI KaK aM(poTepHbIE
OpraHUYeCKHUE COCTUHEHUS, UX
ouomorunueckoe 3uadenue. Ilentunsl. benku
KakK MPUPOJHBIE BBICOKOMOJIEKYJIAPHBIE
COCTUHCHHUS

https://resh.edu.ru/
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OCHOBHBIEC TOHATHS XUMHUH

https://resh.edu.ru/

33 BBICOKOMOJICKYJISIPHBIX COCMHECHUH 1
OCHOBHEBIE METOJbI CHHTE3A https://resh.edu.ru/
34 BBICOKOMOJICKYJISIPHBIX COSTUHECHUMN. 1
[Inactmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO HACOB I1O 34

[TIPOT'PAMME
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11 KJIACC

Ne HaumenoBanue pa3aenoB u tem KonuuectBo |  DnexkTpoHHbBIE JlesITenbHOCTh YUUTEIIS C y4eTOM paboueit
/T | TPOrpaMMBbI 9JacoB, (mdpoBsbIe) MPOrpamMMbl BOCITUTAHHMS.
OTBOJIUMBIX | 00pa3oBaTeNbHBIE
Ha pecypesl.
OCBOEHHE
Ka)XJI0T0
paszaenau
TEMB.
1 2 3 4 5
Pa3znen 1.Teopernueckue ocHOBBI XuMuM 13 yacoB
1 XUMHUUYECKHUiT AIEMEHT. ATOM. 1 https://resh.edu.ru/subject/
DJeKTpOHHas KOH(UTYpaIus aTOMOB
2 [Iepnonnueckuit 3aK0H U 1 https://resh.edu.ru/subject/
[leprnonnyeckas cucTeMa XUMHYECKIX
anemenToB JI. 1. Menaeneesa, ux ® YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUN
CBSI3b C COBPEMEHHOH TeopHen MEXy YUYUTETIEM U ero yueHUKaMH,
CTPOEHUS aTOMOB CTIOCOOCTBYIOIIMX MTO3UTHUBHOMY BOCIIPHSTHIO
3 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB https://resh.edu.ru/subject/ y4yaluMucs TpeOoBaHUM U MPOCHO yuuTess,
XUMHUYECKHX 3JIEMEHTOB U UX MIPUBJICYCHUIO NX BHUMAaHUS K 00CYKIaeMOit
COEIMHEHUH TI0 TPYTIIIaM U TIEPHOIAM. Ha ypoke HH(pOpMaIuH, aKTUBU3AIIUHN UX
3HayeHHe NepUOJUUECKOro 3aKOHA U MMO3HABATEIBHON JIEATETLHOCTH,
CHCTEMBI XHMUYECKHUX 3JIECMEHTOB
J.W. MenneneeBa B pa3BUTUU HAYKU e 100y IEHHE MKOJIBHUKOB COOIIOIATh Ha
4 Crpoenue BenecTBa. XMMHYECKAs 1 https://resh.edu.ru/subject/ YPOKE OOLIETPUHSATHIE HOPMBI TIOBEIEHHUS,
CBsA3b, €€ BUJIbl; MEXaHU3MBI MpaBuJIa OOLIEHUS CO CTAPIIUMU (YUUTEISIMH )
00pa3oBaHMs KOBAJICHTHOU CBSI3H. U CBEPCTHHUKAMHU (ILIKOJILHUKAMHU), TIPUHIIMIIBI
BogopoaHascsssb y4eOHOW JUCIUIUIMHBI U CAaMOOpTraHU3allnu;
5 BasieHTHOCT®. 1 https://resh.edu.ru/subject/

DNeKTpOoOTpULIaTeNbHOCTh. CTeNeHb
okucieHus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS
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https://resh.edu.ru/subject/
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® [IpUBJICUCHUE BHHUMAHUS IIKOJIBHUKOB K
HEHHOCTHOMY AacCIICKTY HM3y4aCMbIX Ha YpPOKax
SIBJICHUH, oOpraHu3amms WX paboTel ¢
MOJy4aeMOM Ha YpOKE COLMAIbHO 3HAYMMOM
nHpopManuek —  WHUIHUUPOBAHHUE ee
06CY)KII€HI/I$I, BBICKA3bIBAHU A ydyaluMucs
CBOETO MHEHHS MO €€ IOBOJY, BBIPAOOTKHU
CBOET0 K HEl OTHOIIICHUS;

Ilonsatue o AUCHICPCHBIX CUCTCMAX.
HcTuHHBIE ¥ KOIOHIHEIS pacCTBOPHI.
MaccoBas 10715 BEIlecTBa B pacTBOpPE

https://resh.edu.ru/subject/

Knaccudukanus u HoMmeHk1arypa
HEOpPraHMYECKUX COEAUHEHUH.
I'enernueckas cBA3b HEOPraHUUECKUX
BELIECTB, PA3JIMYHbIX KJIACCOB

https://resh.edu.ru/subject/

Krnaccudukanys XuMu4ecKux
peaKkurii B HEOPraHU4YECKOU U
OPraHNYeCKOM XUMHH. 3aKOH
COXPAHEHUS MacChl BEIIECTB; 3aKOH
COXPAHEHUS U NIPEBPALLECHUS SJHEPTUU
MPY XMMHYECKUX PEAKIUAX

https://resh.edu.ru/subject/

CxopocTts peakiuu. O0paTumbie
peakuuu. XUMHYECKOE paBHOBECHE

https://resh.edu.ru/subject/

10

[Tpaktrueckas padora Ne 1. «Bnusiaue
pa3nUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIuu»

https://resh.edu.ru/subject/

11

DNEeKTPOTUTHYECKAS TUCCOIIMAIIHS.

https://resh.edu.ru/subject/

* HICTIOJTb30BAHHE BOCITUTATEIbHBIX
BO3MOXHOCTEH COJICpYKAHHUS y4eOHOTO
npeaMera  4epe3  JEMOHCTPAIMIO  JCTSIM
MPUMEPOB  OTBETCTBEHHOIO, TPa)JIaHCKOTO
MOBCACHUA, MPOABICHUA 4eJI0BEKOIIO0ONS |
JT00pOCEepPACYHOCTH, qyepes noa60p
COOTBCTCTBYIOIIMUX TCKCTOB JJIA YTCHH:A, 3a1a4
JUIL  pEIIeHUsl, TPOOJEMHBIX CHUTYyallud JUIs
00CyXIeHHS B KJIacce;
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IToHsATHE O BOJOPOAHOM IOKAa3aTene
(pH) pactBoOpa.
PeaknuunonHorooomMeHa.
I'mpponusopraHnyecKkux u
HEOPraHUYECKUXBEILIECTB

12 OKHCIUTEIIBHO-BOCCTAHOBUTEIILHEIC https://resh.edu.ru/subject/
peaknuu. [loHsaTre 00 3meKkTpoause
pacIuIaBoOB ¥ PACTBOPOB COJICH

13 https://resh.edu.ru/subject/

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMUM

® IIPUMCHEHHE HAa YPOKE WHTEPAKTUBHBIX
¢dbopM pabOTHI ydyamuxcs: HHTEIUICKTYaIbHbBIX
UIp,  CTUMYJUPYIOIIUMX  IIO3HABaTCIIbHYIO
MOTHUBALIHIO IIKOJIbHUKOB; JIUCKYCCHUH,
KOTOpBbIE JAIOT  y4YalluMCs BO3MOXXKHOCTb
MpHOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO
JMajora; rpymnrnoBod paboThl WM pabOThl B
napax, KOTOpBIE ydar LIKOJIbHUKOB
KOMaHJHOW pa0oTe U B3aUMOJIEHCTBHIO C
JIPYTUMU JETbMU;



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

® BKIIIOYCHHE B YPOK WIPOBBIX IPOLERYP,
KOTOPLIC IMMOMOTar0T MOoAACPKATH MOTHBALIUIO
JeTeil K MOJYYEHUIO 3HAHWM, HaJlaXUBAHUIO
MO3UTHUBHBIX MEKINYHOCTHBIX OTHOIICHHH B
KJacce, MIOMOT'atOT YCTaHOBJICHHIO
noOpoxenarenbHOl  atMochepsl BO  BpeMs

ypoKa;

Pazne

J 2.Heopranuyeckasixumus 17 yacon

14

MerTamisl, BX TOJIOKEHUE B
Ilepuonnueckoii cucreme
XUMHUYECKUX deMeHToB JI. 1.
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB.
Oo6muehu3nIecKrnecBorCTBAMETAIIIOB

https://resh.edu.ru/subject/

15

CI1aBBI METAJUIOB.
DIJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUH METaJuIoB

https://resh.edu.ru/subject/

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJIJIOB (HaTpUH, KaJauii, KalabIHii,
MarHui, alrOMUHUN) U UX
COCIMHEHMI

https://resh.edu.ru/subject/

17

XHUMUYECKHUE CBOMCTBA XpOMa, MEJIU U
HUX COeIUHEHUN

https://resh.edu.ru/subject/

18

XuMudeckre CBOMCTBA IIMHKA, JKeje3a

U UX COeJUHEHUU

https://resh.edu.ru/subject/

® OpraHusanuAa HIC(I)CTBB. MOTHUBUPOBAHHBIX U
OPYAUPOBAHHBIX yqamuxcs Hanqg Hux
HCYCIICBAIOIIINMU OJHOKJIaCCHUKaMH,
JIAIOIIEro IIKOJbHUKAM COIIHAIbHO 3HAYMMBIM
OIIBIT COTPYAHNYECTBA U B3aUMHOM IIOMOIIH,

o HHUIIMUPOBAHUC u moaacpIKKa
I/ICCJIG,HOBaTeJIBCKOﬁ JACATCIIBHOCTH
IIKOJBbHUKOB B paMKax pcaru3allui HWMH
WHIAUBUAYAJIbHBIX nu IpynIoBbIX

HCCIIEIOBATEIbCKUX  IPOEKTOB, YTO  JIacT
IIKOJIbHUKaM ~ BO3MOXHOCTh  MpHOOpecTH
HaBBIK CaMOCTOSATEIIEHOTO penieHus
TEOPETUYECKOIN po0IeMBbl, HaBBIK
TeHEPUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX
ued, HaBBIK YBOKUTEIHHOTO OTHOIICHHS K



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

19 IMpaktrueckas pabora Ne 2. "Pemrenue https://resh.edu.ru/subject/ qy)KUM  HJesiM, O(GOPMIICHHBIM B paboTrax
IKCIIEPUMEHTAILHBIX 33724 110 TeMe JIPYTUX HCCIeNoBaTeNlel, HABBIK MyOJIUYHOTO
«Mertamib" BBICTYIUJICHUSI TIEPE] Ay IUTOPUECH.

20 HeMeTaisl, UX IOJIOKEHUE B https.//resh.edu.ru/subject/

[Tepuonuueckoit cucreme

XUMHUYECKUX 31eMeHTOoB JI. 1.

MenzeneeBa 1 0COOEHHOCTH

CTPOCHMS aTOMOB e BKJIIOYEHHE B YPOK WIPOBBIX MPOLEAYD,

21 dusnueckue CBOMCTBA HEMETAILIOB. https://resh.edu.ru/subject/ KOTOpBIC MTOMOTAIOT TOJICPKATh MOTHBAITHIO
ANoTponus HEMETaIoB (Ha JeTe K TOJYYCHHWIO 3HAHUM, Hala)XKHUBaHHUIO
puMepe KUCIIopoia, cepbl, hocdopa MMO3UTUBHBIX MEXKIUYHOCTHBIX OTHOIICHUH B
U yIJIepoJa) KJiacce, MOMOTAIOT YCTaHOBIICHUIO

22 XUMHUUECKHUE CBOMCTBA IaJIOTCHOB, https://resh.edu.ru/subject/ no0pokenaTeabHoi  aTMocepsl BO  BpeMst
Cepbl M UX COSIMHEHHM YpOKa;

23 XUMHUECKUE CBONCTBA a30Ta, https://resh.edu.ru/subject/
dbocodpa 1 UX COeTMHEHHI

24 XuMHYecKre CBONCTBA yriiepoa, https://resh.edu.ru/subject/

KPEMHHUS ¥ MX COCIMHEHHM

25 IIpumeHeHne BaKHENIINX https://resh.edu.ru/subject/
HEMETaJIJIOB ¥ UX COeTUMHEHUI

26 O000111eHIE U CUCTEMATHU3ALIHS https://resh.edu.ru/subject/
3HaHUM 1o Teme «HemeTtanns. e BKJIIOYCHHE B YPOK WIPOBBIX MPOLEAYD,
Beruncnenus mo ypaBHEHUAM KOTOpBIE ITOMOTAIOT TOJUIEPKATh MOTHBAITHIO
XUMHYECKHUX PEAKIHA U JeTe K TOJY4YCHHWIO 3HAHUM, Hala)XKHBaHHUIO
TEPMOXUMHUYECKHE PACUETHI MMO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIICHHUI B

27 [TpakTyeckas padora Ne 3. https://resh.edu.ru/subject/ KJ1acce, IIOMOTAIOT YCTaHOBJICHUIO
«Pemenne sKCIIepUMEHTATBHBIX 33129 noOpoxenarenbHOH aTtMocepsl BO  BpeMs
no teme "Hemeramsr"» YpOKa;

28 Heopranundeckue u opranuueckue https://resh.edu.ru/subject/
kuciotel. Heoprannueckue u
OpraHMYECKHUE OCHOBAHUS

29 AMdoTepHBIC HEOPTaHUYECKUE U https://resh.edu.ru/subject/

OpraHn4CCKUC COCAMHCHMU.



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

I'eneTnyeckas CBI3b HCOPTraHNYCCKUX
1 OPraHUu4YCCKUX BCIICCTB

30

CTaHAapTU3MPOBaHHAA NMCbMEHHas
paborTa.

https://resh.edu.ru/subject/

Pa3zgen 3.Xumus u xku3ap 4 4aca

31

Poib xuMun B o0ecrieueHun
9KOJIOTMYECKOM, SHEPreTHUECKOM 1
MUIIEBON 0€3011aCHOCTH, PA3BUTHHI
MEIUIIAHEIL.

https://resh.edu.ru/subject/

32

[IpencraBnenns 06 0OIMMX HAYIHBIX
NPUHIMIIAX TIPOMBIIIIICHHOTO
MOJTY4EHHS BAKHEHUIINX BEIECTB

https://resh.edu.ru/subject/

33

YenoBek B MUpPE BELLIECTB U
MaTepUaJIoB

https://resh.edu.ru/subject/

34

XHMHMS U 310pOBbEUEIIOBEKA

https://resh.edu.ru/subject/

® UHUIIMUPOBAHUE M TOJACPIKKA
UCCIIEIOBATEIbCKOM NeSTETbHOCTH
IIKOJIbHUKOB B paMKax peajn3alui UMH
UHAMBHUIYaAJBHBIX U TPYIIOBBIX
UCCIIEZIOBATEIbCKUX MTPOEKTOB, YTO JACT
HIKOJIbHUKAM BO3MOXHOCTh TPUOOpECTH
HABBIK CAMOCTOSITEIILHOTO PEIICHUS
TEOPETUUECKON MPOOIIEMBbI, HABBIK
reHEepUPOBaHUS U 0()OPMIICHHS COOCTBEHHBIX
UJeH, HaBbIK YBAXXUTEJIBHOTO OTHOIICHUS K
qy>KUM UjiesM, 0hOpPMIICHHBIM B paboTax
JIPYTUX HCCIEA0BaTENeH, HABBIK MyOIUYHOTO
BBICTYIUICHUS NIepe]] Ay AUTOPHEM.



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

10 xmacc

Ne KonTposbHbie padoThI 110 TeMe Hara
1 | KonTponbHas paboTa 1o pasaeny «YTIeBOI0POIbDY
2 | CrannapTu3upoBaHHas IMCbMEHHas paboTa
HUroro: 2
IIpakTuyeckue u (Win) JadopaTopHbie padoThI IO TeMe
1 | Ilpaktuueckas padora Ne 1. ITo Teme: «Ilomydenue sTuiieHa U U3yYEHHUE €r0 CBOWCTBY
2 | Ilpaktuueckas padorta Ne 2.1mo teme: «CBOICTBA pacTBOpa YKCYCHOU KUCIOTHI
HUroro: 2.
11 kuacc
Ne KonTponbHbiepadoTbinoreme Jara
1 | KontponsHas pabota no pazaeny «TeopeTuaeckue OCHOBBI XHMHI
2 | CrannapTu3vpoBaHHasi MMCbMEHHas paboTa
Hroro: 2
IIpakTnyeckne u (WiIn) J1a6OpaTopHbIe PadOTHI 10 TEMe
1 | Ilpaktuueckas padota Ne 1.1mo teme: «BrnusHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peaKium
2 | Ilpaktudeckas padota Ne 2. "Pemenne sKCIepUMEHTANBHBIX 327124 110 Teme «MeTtambn"
3 | Ilpaktuueckas padota Ne 3. «Pemenne sKkcriepiMeHTAIBHBIX 3a/1a4 1o Teme "Hemeramtbr'"»
Hroro: 3

MMPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOI ITPOT'PAMMBI




10 KJIACC

Kon
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3YJbTATHI 0CBOCHUS OCHOBHOI1 00pa30oBaTe/IbHON MPOrpaMMbl CPeIHEro
0011ero 00pa3oBaHus

1

Teopernyeckne OCHOBBI OPraHUYECKON XUMUAN

11

ChopmupoBaHHOCTh MPEACTABICHUN O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJIU
XVMUU B TIO3HAHUH SIBJICHUN TPUPOABI, B (POPMUPOBAHUH MBIIUICHHUS U KYJIbTYPHI JIMYHOCTH, €€ (HyHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOIUMOM JUIsl pelleHus] MPaKTUYECKUX 3a/a4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 37I0POBBIO M IPUPOJAHOM Cperie

12

Brnanenue cuctemMoil XMMHMUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE TOHATHSA (MOJIeKyJa,
BAJIEHTHOCTb, 3JICKTPOOTPHULIATENIBHOCTh, CTENEHb OKHCICHHS, XHMHYECKas CBs3b, MOJb, MOJIApHAs Macca,
MOJISIPHBIA O0BEM, YTJIEPOJHBINA CKENEeT, PYHKIIMOHAIbHAS TPYIITA, paauKall, H30MEpHs, H30MEPhI, TOMOJIOTHYECKUIN
psil, TOMOJIOTH, YTIE€BOAOPOIbI, KUCIOPOJI- M a30TCOAEpKAIIUE COCTUHEHUS, OMOIOTMYECKHN aKTUBHBIE BEIIECTBA
(yrneBompl, )KHUpHI, OEIKH), MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHUS ); TEOPHH U
3aKOHBI (TEOpUST XHWMHUYECKOTO CTPOCHMsI oOpraHuyeckux BemectB A.M. bByrtinepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJIOTMUECKHE CBEJACHHUS O CBOMCTBAaX, COCTaBe, IMOJIYYEHWH U O€30macHOM
WCIOJIb30BAaHUN BAKHEUITUX HEOPTAaHMYECKUX M OPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU IESTENTbHOCTH

YCJIOBCKa

13

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIAITE XApPAKTCPHBIC IMMPU3HAKH HOHHTHﬁ, YCTaHaBJIMBAaTb HUX B3aNMOCBA3b,
HCIIOJIb30BATh COOTBCTCTBYIOIIUC IIOHATHUA IIPU OIMMMUCAHHWU COCTaBa, CTPOCHHUA U npeBpameHI/Iﬁ OpTraHU4YCCKUX

COETMHEHUN

14

C()OPMHPOBAHHOCTD YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY [UI COCTaBJICHMSI MOJIEKYISIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOH) (POpMyST OPraHNYEeCKUX BEIIECTB U YPaBHEHHH XUMHUYECKHX PEAKIIUH,
M3TOTaBIUBATH MOJEIH MOJIEKYJI OPTraHUYECKUX BEILECTB IS WUIFOCTPALMHY UX XUMUYECKOIO U IIPOCTPAHCTBEHHOIO

CTPOCHHUS




C(l)OpMHpOBaHHOCTI) yMCHI/Iﬁ YCTaHaBJIMBATh MPHUHAJIIC)KHOCTh H3YUCHHBIX OPraHUYC€CKHUX BEIICCTB 110 UX COCTaBYy U

CTPOCHHIO K ONpeAeiI€HHOMY Kiaccy (TpyIIe) COeAMHEHHW (YIJIEBOJOPOMABI, KUCIOPOA U a30TCOJCpIKaIlne

Lo COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIMHEHUs), /1aBaTb UM Ha3BaHHUS IO CHUCTEMaTHYECKOW HOMEHKJAType
(IUPAC)
15 ChopMupoOBaHHOCTH YMEHUS ONPEICISITh BUIABl XUMHUYECKON CBSI3W B OPTaHUYCCKUX COCTUHEHUSIX (OAMHAPHBIC H
' KpaTHbIE)
16 ChopmupoBaHHOCT YMEHUS MIPUMEHSTH: MOJIOKEHUS TEOPUH CTPOCHHUS OpraHuveckux BemectB A.M. byrinepoBa
' JUTsE OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa M CTPOCHUS; 3aKOH COXPAHCHUS MACCHI BEIICCTB
) YrneBogopoasl. Kucnopoaconepskamnpe U a30TCOISpKaINe OpPraHUYeCKUe COSAMHCHHS. BBICOKOMOJICKYISIPHBIC
COCIMHEHUS
CdopmupoBaHHOCTh YMEHUN TMPUBOJUTH TPUBUAIIbHBIE Ha3BaHHUS OTAEIBHBIX OPTaHUYECKUX BEUIECTB (ITHIIEH,
2.1 MPOMUJICH, alleTHJICH, STHJICHTJIMKOJb, TIUIEpHH, GeHolN, (GopMalbaeru, aneTanbIerua, MypaBbUHAS KHUCIIOTA,
YKCyCHasl KUCJIOTa, OJIEMHOBAasA KUCIIO0Ta, CTEAPUHOBAs KUCIIOTA, TTI0K03a, GPYKTO3a, KpaxMal, HEeJUTI0I03a, TIIUIUH)
ChopMupoBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PH3NYECKHE U XMMHUYECKHAE CBOWCTBA TUITHYHBIX
9 MPEJICTABUTENICH pPa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIeCTB (METaH, 9TaH, JTHJICH, TNPONWICH, alleTHJICH,
' Oyraauen-1,3, metninOyraanen-1,3, 6€H30)I, METaHO, ATAHOJN, STHICHTIUKONb, TIIUIEPHH, (EHOJ, aIlleTalbIeT I,
MypaBbHUHAS U YKCYCHAsl KUCJIOTBI, TIIOK03a, KpaxMaJ, [IeJUII0JI03a, aAMUHOYKCYCHAsT KUCIIOTA)
ChopMHUpOBAaHHOCTE YMEHUS WLIIOCTPUPOBATh TCHETHUYECKYIO CBSI3b MEXKIY THIUYHBIMHU IPEICTABUTEISIMHU
2.3 pa3NMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIuil ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT
24 ChopMHUpOBaHHOCTE YMEHHUS XapaKTePH30BaTh WCTOYHWUKH YTIIICBOJOPOJHOTO CHIPhbS (He(Th, MPUPOIHBIA Ta3,
' yTOJIb), CIIOCOOBI UX MepepaboTKH U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MEPEepadOTKU
3 XuMud U Ku3Hb. Pacuérel
3.1 CdopMupoBaHHOCTH YMEHHH BJIaJIETh CHCTEMOMN 3HAHHMI 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCTIOIh3YEMbBIX




B XHMMHM IIpU HU3YYCHHUH BCIICCTB U XHUMHUYCCKHUX SIBJICHUH (Ha6J'IIOI[CHI/Ie, HN3MEPCHUEC, OKCIICPUMCHT,
MOI[CJII/IpOBaHI/Ie), HCIIOJIb30BATh CHUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui TIPUHATUSA pemeHHﬁ B KOHKPCTHBIX

KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMHA U UX IPUMCHCHUEM

3.2

CdhopMupoBaHHOCT yMEHUH CcOONIONATh TMpaBHUIa TOJB30BAHUS XHUMHYECKOHW TMOCYIOH U J1a0OpaTOpHBIM
00Opy/OBaHUEM, a TAK)KE MpaBUiIa OOpAIICHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH 1O BBITIOJHEHUIO

1a00PATOPHBIX XUMHYECKHUX OIBITOB

3.3

ChopmupoBaHHOCT YMEHMI MIAHHUPOBATH M BBIMTOJIHATH XUMHUECKUNA SKCIIEPUMEHT (IIPEeBPAIICHHs] OPraHUYeCKUX
BELIECTB IPU HArpeBaHHUM, MOJyUYEHUE ITUJIEHA U U3YYEHUE €ro CBONCTB, KAUECTBEHHbIE PEAKLUU OPraHUYECKUX
BEIIECTB, JCHaTypalus OelIKOB MPU HArpeBaHUM, [[BETHbIC pEaKlMu OEJIKOB) B COOTBETCTBUHU C MPaBUIAMU TEXHHUKHU
0€30MacHOCTH MpPH OOpAalIEHHH C BEIIECTBAMH M JIa0OpaTOpHBIM O0OpYHOBaHUEM; MPEICTABISTH PE3YJIbTAThI
XUMHUYECKOT0 AKCIIEpUMEHTa B (JOpMe 3alKCU YpPaBHEHUN COOTBETCTBYIOIIMX PEaKIUi U (OpMynHpoBaTh BBIBOJIbI

Ha OCHOBE 3TUX PE3YJIbTATOB

3.4

C(I)OpMPIpOBaHHOCTB YMeHI/Iﬁ MMPOBOAWUTL BBIYUCJIICHUA 10 XUMUYCCKHUM YPABHCHUAM (MaCCLI, 06’béMa, KOJIM4YCCTBA
HCXOJHOI'0 BCHICCTBA WJIM NPOAYKTA PCAKIUU IO M3BCCTHBIM MACCE, O6’béMy, KOJIMYCCTBY OAHOTIO M3 HCXOAHBIX

BEIIECTB WJIU MPOJYKTOB PEAKLIH)

3.5

CchopMupoBaHHOCTb YMEHHUI KPUTHYECKM aHAIM3UPOBATh XMMHUUYECKYIO MH(POPMALHUIO, MOJy4yaeMyK W3 Pa3HBIX

HCTOYHHKOB (CpeCcTBa MaccoBoi HH(OpMaIuu, ceTb IHTepHeT u 1pyrue)

3.6

CdopMUpOBaHHOCTH YMEHHI COOJIIOAATH MPAaBUJIA YKOJOTHYECKH IEIECO00pa3HOTO MOBEACHUS B OBITY M TPYAOBOM
JESATEIbHOCTH B LIENISAX COXPAHEHUsS! CBOETO 3J0POBbSI U OKPYXKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATh OMAaCHOCTb
BO3,Z1€I\/IICTBI/I$I Ha XMBBIC OpPraHHU3MbI OHpe)IeJ'IéHHI)IX OpPraHNY€CKUX BCUICCTB, IMOHHMMAsA CMBICIT ITOKa3aTeIsd HHK
(TpenensHO MTOMYyCTUMOW KOHIIEHTPAIIMH), TOSICHATh Ha MPUMEpPax CIOCcOObl YMEHBIICHHS W MPEIOTBPAIICHUS HX

BpCAHOIO BOB,Z[GI\/'ICTBI/IH Ha OPpraHu3M YCJIOBCKaA




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJbTAThI 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero o01ero
o0pa3oBaHust

1

TeopeTnueckue OCHOBBI XUMUU

11

Brnanenue cucreMoit XUMHUECKUX 3HAHHMM, KOTOpasi BKIIOYAET: OCHOBOIOJIAralOIIUe NOHATUS (XUMUYECKUN 3JIEMEHT,
aToM, J3JIGKTPOHHAs 000J0YKa aroma, S-, p-, O-3JeKTPOHHBIC OpOMTANIM aTOMOB, HMOH, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHMS, XUMHUECKas CBsI3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIH O0BEM,
KpUCTa/NIMUYecKass pelérka, THUMbBl XUMHYECKUX peakiui  (OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U
SHIOTEPMUYECKUE, PEaKLUUU HOHHOTO OOMEHA), pacTBOp, 3JEKTPOIUTHI, HEIIEKTPOIMUTHI, 3JIEKTPOIUTHUYECKAS
JUCCOLIMAIUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON peakluu, XMMHUUECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (Teopusi IEKTPOIUTHUECKOW auccouunanuu, [lepuonudeckuit 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMUYECKHH $3bIK XUMHH, (AKTOJOIMYECKHE CBEAECHUS O CBOWCTBaX, COCTaBe,
MOJIyueHUu M 0e30IaCHOM HCHOJIb30BaHUU BAKHEUIINX HEOPraHWYECKUX BELIECTB B OBITY M MPAKTUYECKOU

JACATCIIbHOCTH YC€JIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJIATE XapPAKTCPHBIC MPU3HAKU H B3aMMOCBA3b HU3YUYCHHBIX HOHHTHﬁ, MMPUMCHSATDb
COOTBETCTBYIOIIHUE IMOHATUA IIPU OIHMCAHHUU CTPOCHHUA U CBOMCTB HCOPTraHUYCCKUX BCHICCTB U HX npeBpameHHﬁ;
BBISBJISATh B3aHMOCBS3b XHMMHUYECKHUX 3HAHMUII C MOHITUSAMH HU NpEACTaBJIICHUAMU JOPYIrUX €CTCCTBCHHOHAYYHBIX

npeaIMETOB

13

Brnanenne ocHOBHBEIMH METOJaMH HAayYYHOT'O NTO3HAHUA BCHICCTB U XUMHYCCKUX SIBIICHUI (Ha6J’IIO)IeHI/IC, HN3MECPCHUC,

SKCIIEPUMEHT, MOJICIMPOBAHHE)

14

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OIpEaACIIATh BAJICHTHOCTE U CTCIICHD OKUCJICHUSA XUMHUYCCKUX 3JICMCHTOB B COCAMHCHUAX
pa3iInu4dHOro COCTaBa, BUJ XHUMHYSCKOH CBSI3U (KOBaJ'IeHTHaH, HOHHAas, MCTAJIJIMYCCKasd, BO,Z[OpOI[HaH) B COCOUHCHUAX,

THUI KPUCTAJUIMUECKON pElIETKN KOHKPETHOT'O BEILIECTBA (aTOMHAs!, MOJIEKYJIsIpHasl, NOHHAs!, METaNINYeCKasi)




15

CdopMupoBaHHOCTb YMEHUI OMPEAEIATh XapaKTep CPeIbl B BOJAHBIX PACTBOPaX HEOPTAaHUYECKUX COCTUHEHUN

1.6

CdopMupoBaHHOCTH YMEHUS KIACCU(PUIIMPOBATH XMMHUECKHUE PEAKIIMU MO Pa3INYHbIM MPU3HAKaM (YHUCIY U COCTaBY
pearupyrouux BelecTB, TEII0BOMY 3(pPeKTy peakiuu, U3MEHEHHUIO CTeTIeHEH OKUCIIEHUS JIEMEHTOB, 00paTUMOCTH

peaKIuy, y4acTUIO KaTaanu3aTopa)

1.7

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ COCTaBJIATh YpPABHCHUA peaKHHﬁ pa3IM4HbIX THUIIOB, IIOJHBLIC H COKpaH_[éHHbIe

YpaBHEHHUS PEAKIMIl HOHHOTO 0OMEHA, YUUTHIBAs YCIOBHS, IPH KOTOPBHIX ATH PEaKLMU YT J0 KOHIA

18

Cq)OpMI/IpOBaHHOCTB YMCHHI;'I IOpOBOJUTL  pPCAKIMHU, J[MOATBCPKIAOIIUC Ka4yeCTBEHHBIM COCTaB Pa3IMYHBIX
HCOPTraHU4YCCKUX BCHICCTB, PACIIO3HABATh OIIBITHBIM HYTéM HOHBI, MPUCYTCTBYIOIIHMEC B BOAHLIX PpacTBOpax

HCOPraHNMYCCKUX BCIICCTB

1.9

C(bOpMI/IpOBaHHOCTL YMeHI/Iﬁ PacKpbIBaTb CYHMIHOCTb OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IMoCpeACTBOM

COCTaBJICHHSA SJICKTPOHHOT'O OajaHca 3TUX peaKunﬁ

1.10

CdopmMupoBaHHOCTb YMEHUN OOBSACHATH 3aBUCMOCTh CKOPOCTH XMMHUECKOI peakiuu OT pa3IudHbIX (JaKTOpPOB

111

CdhopMHUpPOBAaHHOCTH YMEHUHN OOBSACHATH XapaKTep CMEIICHUSI XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO

BozaeiicTBus (nmpuHuun Jle [atense)

OO0m1as 1 HeOpraHUYecKask XUMUs

2.1

CdopmupoBaHHOCTH YMEHHH pacKkpbiBaTh cMbIch [lepuoanueckoro 3akona JI.1. MenneneeBa u 71eMOHCTPUPOBATH €ro

CUCTEMATHU3UPYIOIIYIO, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIUU

2.2

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE AaTOMOB XHMMHMYECKHUX OJJIEMEHTOB 1—4
nepronoB Ilepuoanyeckoit cuctembl xummudeckux snemeHToB JI.M. MenaeneeBa, Mcronb3ys MOHATUS «S-, pP-, d-
3JIEKTPOHHBIE OPOUTAIINY, «IHEPTeTUUECKHUE YPOBHMUY», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMHUYECKUX
3JIEMEHTOB M MX COEIMHEHMI MO nepuojaaM W rpynnam llepuonnueckoi cucrteMbl XuMudeckux snemeHToB J[.U.

MenneneeBa

2.3

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATE) OOIIHE XMMHUUECKHUE CBOMCTBA HEOPraHUIECKHUX BEIIESCTB

Pa3JIMYHbIX KJIIACCOB, NOATBCPIKAATL CYIHICCTBOBAHUC FeHETUYECKOM CBS3H MCKAY HCOPraHNMYCCKUMH BCIICCTBAMU C




IIOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMM

2.4

ChopMupoBaHHOCTh YMEHHI YCTaHABIWBATh IPHHAJUICKHOCTh HEOPTaHUYECKHUX BEHIECTB 10 WX COCTaBy K
onpeneneéHHOMY Kiaccy (Tpymne) COeIMHEHHUI (ITPOCThIe BEIECTBA — METAUIbl M HEMETaJUIbl, OKCHUJIbI, OCHOBAHUS,

KHUCIIOTBI, aM()OTEpHbIE THAPOKCUIBI, COITH)

2.5

ChopMUpOBaHHOCTh YMEHHUH UCIOIB30BaTh XHMHUYSCKYI0 CHMBOJIMKY JJISi COCTaBIICHUS (DOpPMYNT BEIIECTB H
YpaBHEHUU XUMUYECKUX peakiuii, cucreMatuueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKHUX BEIIECTB (yrapHbIi ras, yrieKuCibli ra3, aMMuaK, raiéHas u3BecThb, HeraméHast U3BeCTb, MUThEBAs

coJ1a, MUPUT U JPYTHUE)

2.6

CdopMupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMHUUECKHUE CBOMCTBA HEOPTaHUYECKHIX BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHME T€HETHUYECKOM CBSI3M MEXKIY HEOPraHMUECKHMMU BEIIECTBAMH C

IMOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYROIIHNX XUMHUYCCKUX peaKI_II/II\/’I

2.7

CdopMupoBaHHOCTh yYMEHUH IUIAHUPOBATH M BBINOJHATH XHMHUYECKUH SKCIEPUMEHT (pa3iokKeHHe MepoKCcHia
BOZOPOZA B IIPUCYTCTBUU KaTajlu3aTropa, ONpPEACIIEHHE CPEeAbl PACTBOPOB BEILIECTB € IOMOIIBIO YHUBEPCAIBHOTO
UHAMKATOpa, BJIMSHHE pa3IW4HbIX (PAaKTOPOB HAa CKOPOCTb XMMMUYECKOM peakluu, peakud HOHHOIo OOMEeHa,
KaueCTBEHHbIE peakluuu Ha cyiabpaT-, KapOoHaT- M XJIOPUI-aHMOHBl, HAa KaTUOH AaMMOHHUS, pEIIeHHE
HKCIEPUMEHTANbHBIX 3a7ady 1o TemaMm «Metamiel» U «Hemeramisl») B COOTBETCTBHM C MpPaBUJIAMH TEXHUKU
0€30MacCHOCTH TpU OOpalleHMH C BeIIeCTBaMM M Ja0OpaTOpPHBIM 00OpYIOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XUMHYECKOT0 IKCIIEpUMEHTa B (hopMe 3alliCu ypaBHEHUI COOTBETCTBYIOUINX peakuil 1 popMynupoBaTh BHIBOBI HA

OCHOBE ITHX Pe3yJIbTaTOB

2.8

ChopMupoBaHHOCTh YMEHHUW COOJIIOJIaTh TpaBWia TOJB30BAaHUSA XUMHYECKOW TIOCYIOH W J1a00paTOPHBIM
obopymoBaHrEM, a TaKKe MpaBUiia OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU TIO BBITIOJIHCHHIO

na6opaTopHHx XHUMHUYECCKUX OIIBITOB

2.9

ChopMupoBaHHOCTH yYMEHHUH XapaKTepu30BaTb XWMHUYECKHE IPOIECCHI, JIeXKAI[Me B OCHOBE IPOMBIIIICHHOTO
MOJIyYEHHUsI CEpHOU KUCIIOTHI, aMMHaKa, a Tak)ke CPOPMHUPOBAHHOCTH MPEACTaBICHUI 00 OOLIMX HAYYHBIX MPUHIIUIIAX

1 3KOJOTNYCCKUX HpOGHCMaX XUMHYCCKOT'O IMPONU3BOACTBA




XUMHA ¥ )KW3Hb. PacuéTrl

CdopMUpoBaHHOCTh MPEACTABICHUN O XHUMHUYECKON COCTaBISAIONICH €CTeCTBEHHOHAYYHOH KapTUHBI MHpa, POJIH

XUMHU B TIO3HAHUH SIBICHUH TPUPOABI, B (HOPMUPOBAHUM MBIIIICHUS U KYIbTYpPhl JINYHOCTH, €€ (DYHKIIMOHAIBHOU

3 IPaMOTHOCTH, HEOOXOAMMOW MJIsl pelleHHs] NPAaKTUYECKUX 3a/ad M SKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHMS K
CBOEMY 370POBBIO M IPUPOAHOM Cpele
32 ChopMupoBaHHOCTH yYMEHHI KPUTHYECKH aHAIM3UPOBATh XWMHUYECKYI0 WH(POPMALHUIO, MOJYyYaeMyH0 U3 Pa3HbIX
' UCTOYHHUKOB (CPEJCTBa MacCOBOM KOMMYHMKAIIUHU, CeTh VIHTEpHET U Ipyrue)
33 ChopMupoBaHHOCTh YMEHHMH COOIIOAATh MPAaBUIIa FKOJIOTHYECKU LIEIeCO00pa3HOro MoBeeHusl B ObITY U TPYAOBOM
' JIeATEIIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 30POBbs U OKPYKAOIIEH TPUPOJIHOMN Cpebl
Oco3HaBaTh ONACHOCTH BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI ONPEICIIEHHBIX BEIECTB, TOHUMAsl CMBICI MTOKA3aTeNs
34 [TJK, mosicHITh Ha MpUMeEpax CIOCOObl YMEHBUICHUS U MPEAOTBPAIIECHUs UX BPEIHOTO BO3JACHCTBHUS Ha OpPraHU3M
YeJI0BEKa
CdopMupoBaHHOCTh YMEHHUH NPOBOAUTH BBIUMCICHMSI C HMCIOJIb30BAaHUEM IOHSATHS «MaccoBas JOJisi BEIIECTBA B
35 pacTtBOpe», OOBEMHBIX OTHOIIEHHH ra3oB HpU XMMHYECKHUX PpEaKIUsAX, MacChl BElIECTBa WM 00bEMa TrazoB IO

HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCE WU O6T)éMy OAHOIO M3 Y4YaCTBYIOIIUX B pC€aKIHWH BCIICCTB, TCILIOBOI'O

a¢dexTa peakui Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChl BEILIECTB, IPEBPAILIEHUS U COXPAaHEHUS SHEPTUI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOfI XUMHUHU

11

[IpenMer opraHMyecKoll XMMUU: €€ BO3ZHHUKHOBEHHUE, Pa3BUTUE U 3HAUECHUE B
MOJIyYeHUM HOBBIX BEIECTB M MarepuaioB. Teopus CTPOCHHS OPraHUYECKUX

coenuaeHnit A.M. bytiepoBa, €€ OCHOBHbBIE TIOJIOKEHHUS

1.2

CrpykrypHble (OPMYIIBI  OPTaHMYECKHX BEIIECTB. | OMOJIOTHsS, H30MEpHSL.
XUMHUYECKasi CBA3b B OPraHUYECKUX COCIMHEHMSIX — OJMHAPHBIE U KpPAaTHBIE

cBs3u. [Ipencrasienne o knaccuukanuu OpraHuyeCKUX BEIECTB

13

HOMeHKHaTypa OpPraHu4YCCKUx COCI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) H TPpHUBUAJILHLIC

Ha3BaHUS Ba)KHEHIIINX HpeﬂCTaBHTCHeﬁ KJIACCOB OPraHUYCCKHX BCIICCTB

Yri1eBoaopoibl

2.1

AJKaHBI: COCTaB U CTPOEHHUE, FTOMOJIOTMUECKUI psii. MeTaH U 3TaH — pocTenime
NPEJICTABUTENIN AJIKAaHOB: (PU3MUECKHE M XUMHYECKHE CBOMCTBa (peakiuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXO0XICHUC B IPHUPOAC, IMOJTYYCHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKMH psAld. OTUIEH W NPONWIEH —
pocTeillive MpeACTaBUTENN aJIKeHOB: (U3MYECKHe U XUMHUYECKHE CBOMCTBA
(peakuuMy TUIPUPOBAHMS, TAJIOTCHUPOBAHMS, TUJpATallUd, OKHUCIEHUS W

HOJ'II/IMepI/BaI_[I/II/I), MOJIYy4YCHHEC U [IPUMCHCHHUC

2.3

Ankamuensr: OyragmeH-1,3 u mermnOyraameH-1,3: cTpoeHme, BaXKHEHIINE
XUMHUYECKHE CBOMCTBa (peakius noaumepusanun). [loaydeHre CHHTETHYECKOTro

KaydyKa M pEe3UHbI

2.4

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHsI, TOMOJIOTUYECKUNA psiA. ALETHIIEH —
OpOCTEHIINKA TpeACcTaBUTENb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKUe U
XMMHUYECKHE CBOMCTBA (PeaKkIMK THPUPOBAHUS, FAJIOTEHUPOBAHUS, THAPATaIliH,

T OpeHI/IH), MOJIYUYCHHUC U ITPUMCHCHUC

2.5

Apenbl. beHson: cocraB, cTpoeHue, (U3NYECKME U XMMHUYECKHE CBOICTBa
(peakuuy raJloreHUpoBaHUs U HUTPOBAHUS), MOTydYeHUEe U npuMeHeHue. Tomyod:
coCTaB, CTpoeHHe, (uU3MUeCKHe M  XUMHUYECKHE CBOMCTBa  (peakiuuu
raJIOTEHUPOBAHUS. M HUTPOBAHHWA), TOJy4eHHE M NpuMeHeHHe. TOKCHUYHOCTh
apeHoB. ['eHeTnyeckas CBA3b MEXIYy YIJIEBOAOPOAAMH, MPHHAICKALMMHU K

Pa3JIMYHbIM KJlIaCCaM

2.6

[TpupoaHbIe HICTOYHUKH YTIAEBOAOPOAOB. [IpupoaHbIii ra3 u momyTHbIC HEDTIHBIC




ra3sl. HedTp u e€ npoucxoxnenue. CrnocoObl nepepabOTKH HEPTH: IEPETOHKA,
KPEKUHT (TePMHUYECKHUH, KaTaJIuTHYeCKuil), muponus. IIpoaykTel mepepaboTKu
He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIN yroiab u

MPOJYKTHI €ro nmepepadboTKu

Kucnoponconeprxaiue opraHn4eckie COeJUHEHUS

3.1

[IpenenbHbIE OAHOATOMHBIE CIUPTHI. METaHO U 3TAHOJ: CTpPOeHHE, PU3NUECKUE
U XUMHYECKHE  CBOMCTBAa  (peakuuu C  aKTHUBHBIMH  MeTaJlJlaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), MpUMeHeHHe. BoaoponHble CBS3U MEXAY
MOJIEKYJIaMH CHUPTOB. JleficTBME MeTaHOJIa U 3TaHOJIAa Ha OpraHU3M 4eJOBEKa.
MHOT0aTOMHBIC CIIUPTHI. DTUICHIJIUKOIb U TIHUICPUH: CTPOCHUE, (pU3NdecKne 1
XUMHYECKHE CBOICTBa  (B3aMMOJCICTBHE CO  IIEJIOYHBIMU  METaJUIaMU,
KAaueCTBEHHAasl Peakiis Ha MHOTOaroMHbIe cIHpThI). JleiicTBHe Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie rIMOCpPrUHa U 3TUJIICHITIMKOJIA

3.2

denou: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘ICCKI/IG n XUMHUYCCKHUC CBOICTBA.

Tokcuanocth penona. [Ipumenenue penomna

3.3

AJ'II)IICI‘I/II[I)I 1 KE€TOHBI. q)OpMaJII)I[eFI/II[, ancTajabACruj: CTpocHue, (1)I/ISI/ILIGCKI/IC u
XMMHYSCKHE CBOMCTBA (peaKHI/H/I OKHCJICHHUS W BOCCTAHOBJICHHA, KaYCCTBCHHBIC

peaKHI/II/I), MNOJIY4YCHHUC U [IPUMCHCHUC

3.4

OI[HOOCHOBHBIG MMPEACIIbHBIC Kap6OHOBLIC KHCJIOTHI. MypaBbI/IHaﬂ U YKCYCHas
KHCJIOTBI: CTPOCHUC, (I)I/I3I/ILI€CKI/IG 1 XMMHYECKHE CBOMCTRBA (CBOﬁCTBa, 06H_II/IG AJIA
KjlacCa KHCIIOT, pCaKIud 3TepI/I(1)I/IKaI_II/II/I), INoJIydeHue MU IIPUMCHCHHC.
CTeapI/IHOBaSI M OJICMHOBAs KHCJIOTHI KaK MPECACTABUTCIN BBICIIHX Kap60HOBBIX

KHCIOT. MbllTa KaK COJIY BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC I[GI\/JICTBI/IC

3.5

CnoxHbie 2(UPBl KaK TPOU3BOJAHBIC KAPOOHOBBIX KHUCIOT. ['MIPOIU3 CIOMKHBIX
a¢upos. XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonsoruueckas poib

JKUPOB

3.6

VYrneBoasl: cocTaB, Kiaccu(UKalUs yrieBofoB (MOHO-, TU- U TOJIMCAXapHIbl).
['moko3a — mpocTedmuid MOHOCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢duznyeckue U XuMHUYecKue cBoicTBa (B3aumozeiicTaue ¢ ruapokcuaoM meau(ll),
OKHCIICHHE aMMHauHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBneHwue,
Opo’XKeHHE TJIOKO3bl), HAXOXKAEHHWE B MPHUPOJE, NPUMEHEHHEe, OHoIornyeckas
posb. dotocunTe3. PPyKTO3a KaK U30MEP TIIIOKO3bl. Kpaxman u Hesuiono3a Kak
npuposanble nonuMepsl. CTpoeHue Kpaxmaiaa M LeUIosio3bl. DPu3nyeckue U

XUMHYECKHE CBOMCTBA Kpaxmaiia (THAPOIIN3, KaueCTBEHHAs peaKLys ¢ HO/I0M)

A3oTcoaepikaie OpraHuIecKrue COSTUHEHMS

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIE OpraHWYEecKHe COoeAuHEHUs. DHu3nuecKkue u

XUMHYECKHE CBOICTBA aMMHOKHCIOT (Ha mpumepe riuiuHa). buonormyeckoe




3HAYCHHUEC aMHUHOKHCIIOT. HeHTI/I,Z[BI

4.2

benkn Kkak nOpuUpoOAHBIE BBHICOKOMOJEKYJSpHbIE coeauHeHus. llepBuuHas,
BTOpUYHAs U TpEeTH4YHas CTPYKTypa OeiakoB. XHMMHYECKHE CBOICTBa OEJIKOB:

TUAPOIU3, J€HATypalud, KAHCCTBCHHBIC pEAKIIMHU Ha OenKu

BricokoMoneKysipHble COEIUHEHUS

5.1

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOIJICKYJIAPHBIX COC,HHHGHHﬁZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJMMECpU3allun, CPCAHAA MOJICKYJIAPHAA
macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ -

MMoJIMMEpHU3alnA U IMOJTUKOHACHCAI WA

5.2

3KCHepI/IMeHTaJII)HBIC MCTOABI HM3Y4YCHHSA BCIICCTB W HUX npeBpameHHﬁ:
O3HAKOMIJICHHUC C o6pa3uaMH IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pE€3UHbL

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

TeopeTI/I‘leCKI/IC OCHOBBI XUMHH

11

XuMudeckuil sneMeHT. AToM. fpo aroma, M30TOIbI. DJIEKTPOHHAs 000JIO0YKa.
DHepreTHUeCKUe YPOBHH, MOTYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, O-2JIEMEHTHL
Oco0eHHOCTH pacIpeiesICHHs AIEKTPOHOB 1O OPOUTANIIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTypalusi aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuoauueckas cucteMa XUMUYECKUX 3y1eMeHTOB J[. 1.
MengeneeBa. CBA3b NEepUOAMYECKOrO 3akoHa M Ilepmoanueckoid CUCTEMBI
xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX WUMH TPOCTBIX W CIOXKHBIX BEIIECTB IO TPyNIaM U TIEPUOJIaM.

3HaueHHUE MNEPUOANICCKOr0 3aKOHAa B pa3BUTUN HAYKHU

13

CTpOCHI/IC BCIICCTBA. XHUMHUYECKass  CBS3b. Bugel xumuueckoil  CBSA3M
(KOBaJ'ICHTHaSI HCMOJIsIpHAd W TIOJIApHAsA, HWOHHAa#d, MeTaJ'IJ'II/I‘-ICCKa}I). HoHsr:
KaTHOHBI U aHHUOHKEI. MexXaHU3MbI 06pa3OBaHI/I}I KOBaJIGHTHOM XHMHUYECKOH CBSI3U

(0OMeHHBIN 1 JOHOPHO-aKIeNTOPHBIN). BoopoiHas cBs3b

14

BanenTHOCTS. SHCKTpOOTpI/IL[aTCJILHOCTB. CrereHb OKHCIICHUS

15

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. THUMBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEUIECTB OT THMA KpHUCTAJUIMUECKON pemérku. I[loHATHe 0 AUCIEpCHBIX

cucremax. McrtuHHBIE M KOJIJIOUWJHBIC PaCTBOPEI. MaccoBas J0JIA BE€IICCTBA B




pacTBope

1.6

Knaccudukanus Heopranndeckux coennHeHnii. HomeHkiaTypa HeopraHn4ecKux

BCHIICCTB

1.7

XuMmH4ecKkass — peaKiusl. Knaccudukanuss ~ XUMHYECKHX  peakuuii B
HEOpPraHUYECKON M OpraHMYeCKONd XUMHUH. 3aKOH COXpPAHEHHS MAacChl BEILECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIIHUAX

18

CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB

1.9

OOpatumbie peakiuu. XHUMHYECKOe paBHOBecHe. DakTOpbl, BIUAIOIINE HA

cocTosiHue xuMuueckoro paBHoBecud. [Ipuniun Jle [latense

1.10

QHGKTI)OHI/ITI/IIIGCKaH Jucconuanus. CunpHble U caa0ble QJICKTPOJIUTEI. CpeL[a
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIAA, HeﬁTpaﬂLHaﬂ, mejao4vHasi. Peakiiuym HOHHOTO

oOMeHa

111

OKUCIIUTEIIEHO-BOCCTAHOBUTCIILHEIC peaKkunun

HeOpraHI/IquKaﬂ XHUMUA

2.1

Hemeramnsbl. [lonoxxenue HemeramuioB B [lepuoanueckoil cucreMe XMMHYECKHX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHS aToMOB. Dusnyeckue

CBOMCTBA HEMETAJUIOB. AJUIOTPOINS HEMETAILIIOB (Ha IPUMEpe KUCIOPOAA, CEpPBI,

dbocdopa u yrneposa)

2.2

XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIJIOB (TaJloTeHOB, CEpbl, a30Ta,
dbochopa, yriepoma M KpeMHHUsS) U HX  COEAUHEHUH  (OKCHJIOB,
KHCIIOPOJICOACPKAIUX ~ KHUCTIOT, BOJOPOJHBIX coenuHeHuit). [lpumenenue

Ba)KHEHUIITMX HEMETAIIJIOB U UX COCAUHEHUM

2.3

Meramnsl. Ilonoxenne wmerawioB B Ilepmoandeckoil cucTeME XMMHYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. O0mue pusnyeckue cBoiicTBa MeTaiuioB. CrilaBbl METAJIOB.

DNEKTPOXUMHUYECKUH Psii HAPSKEHUN METaIJIOB

24

XUMHUYECKHE CBOMCTBA BAKHEWIIUX METAIIOB (HATpUM, KaJWW, KaJIbLIUH,
MarHui, aJlOMUHUN, IUHK, XpOM, >KeJIe30, Melb) U HX coemnuHeHuil. OOmue

CITOCOOBI MOJIYYCHUA MCTAJIJIOB. HpI/IMCHCHI/IC MCTAJIJIOB B 6BITy N TCXHUKC

25

I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, MPHUHAMJICKAINIUX K PA3JTIMIHBIM

Kj1accaM

XUMUS U )KU3HD

3.1

Ponp xumum B obOecriedeHMHM SKOJOTUYECKOW, DHEPreTHYECKON W IHIIEBON
0€30MacHOCTH, Pa3BUTHU MeAUIMHBL. [[oOHSATHE O HAay4YHBIX METO/AaX TO3HAHHS

BCIIECCTB U XUMHNYCCKHUX peaxunﬁ

3.2

[IpencraBnenus o0 OOLIMX HAYYHBIX MPUHLIMINAX MPOMBIIUIEHHOTO MOTYYEHHS




BOXHEHIIMX BelIEeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUILIHNE
CTPOUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MaTEpUalbl, KPacKH, CTEKJIO,
KEpaMuKa, MaTepuajbl JUId SJEKTPOHUKH, HAHOMATEPHUAJbl, OPraHUYECKHE U

MUHEpaJIbHbIE yI00pEeHuUs

3.3

XuMus U 3A0POBBC YCJIOBCKA: IIpaBUJIa MCIIOJIB30BaAHUA JICKAPCTBCHHBIX
MpernapaToB, MpaBuiia 6€30MaCHOTO UCIIOJIL30BAHUS IIPETapaToB OBITOBON XUMUU

B IIOBCEHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA.
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA.

1. Tabpuenax O.C. Xumus. 10knacc: 6a30Bblii ypoBeHb: y4ebHMK s 06Leobpa3oBaTesibHbIX
yupexpgenunn / O.C. NabpuensiH. 7-e u3g., ctepeotun. - M.: Jpoda, 2023 r.

2. T[abpuensH O.C. Xumusa. 11 knacc: 6a30BbIi ypoBeHb: y4eOHUK Ana 06Leobpa3oBaTenbHbIX
yupexgenun / O.C. MabpwuensaH. 4-e nsg,., crepeotun.- M.: lpoda, 2023 r.

3. TabpuensH O.C. Xumua 10 Knacc: KOHTPOJSIbHbIE 1 NPOBEPOYHbIE paboThl K yuebHuKy O.C.
abpuensaH «Xumus. 10 knacc. basoskin ypoBeHb» - M.: [dpoda, 2023r.

4. TMaenoea H.C. IupakTuyeckne KapTouku — 3agaHus no xummn. 11-in kn.: K yuebHuky O. C.
abpuensaHa «Xumusa. 11»— M.: Opoda, 2023 r.

5. Tabpuensan O. C. O6wwan xumuna B TecTax, 3agadax, ynpaxHeHusx. 11 knacc: y4ebH.
Mocobue ponsa obweobpasoBar. yupexaeHuin. — M.: [Jpodpa, 2023 r.

6. COOpHMK TECTOBbIX 3aaHUI A1 TEMATUYECKOro U MTOroBoro KoHTpons. Xumus 10-11
knacc. / borgaHosa H.H., BactokoBa E.}FO. — M.: UHTtennekT - LlenTp, 2010 .

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA.

Ypoku xumnn 8-9 knaccax. Metonudeckoe nmocooue. bazoselit yposens. 1. ['abpuensn O. C.,

Bockob6oiinukosa H. I1., Slurykosa A. B.

Hacronphas kaura yaurtens. Xumus. 8 kir.: Meronudeckoe rmocooue. - M.: Ipoda, 2021.
2. 'abpuensu O. C., SmykoBa A. B. Terpans 11t 1a00paTOPHBIX ONBITOB U MPAKTHYECKUX
pabor. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinaceyn. M.: JIpoda, 2022.

3. I'abpuensn, O. C. Meronndeckoe nocobue k yueOHuky O. C. 'abpuensHa «Xumus». 8
kiacc / O. C. I'abpuensn. — M.: [Ipoda, 2021. — 1009.

4. Tabpuensn, O. C. Meroaudeckoe nmocodbue k yueonuky O. C. ['abpuensina «Xumus».

9 xmacc / O. C. I'abpuensin. — M.: Ipoda, 2021. — 108.

5. Xumust: TexHonornueckue kapTol kK yueoHuky O. C. ['abpuensiaa «Xumust. 8 kmacey:
Meroandeckoe rnocodue / JI. 1. Acanoa. — M.: JIpoda, 2020
6. Xumusi: TexHoiornueckue kapTol kK yaeouuky O. C. ['abpuensiaa «Xumust. 9 kmacey:
meTtoaudeckoe nocoodue / JI. . AcanoBa. — M.: [Ipocda, 2018 7.

Xumus. 8 ki1.: KontposbHeie 1 mpoBepouHblie padoTel kK yueOHuky O. C. ['abpuensHa

«Xumus. 8» [ O. C. I'abpuensH, I1. H. Bepeskun, A. A. Ymiakosa u jp. - M.: Ipoda, 2022.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbHI CETU UHTEPHET.
XuMnyeckasi Hayka u oopazoanue B Poccun http://www.chem.msu.su/rus
Xumus u Kuzub — XXI Bek http://www.hij.ru
ChemNet: mopTan pynaraMeHTATHLHOT0 XUMHYECKOTO 00Pa30BaAHNS
http://www.chemnet.ru
AJIXUMMHUK: caiit JL.IO. Anuk6epoBoii
http://www.alhimik.ru
WebElements: onnaiin-cnpaBoYHHK XMMHYECKUX 3JIEMEHTOB
http://webelements.narod.ru



https://www.google.com/url?q=http%3A//www.chem.msu.su/rus/&sa=D&ust=1581185691921000
https://www.google.com/url?q=http%3A//www.hij.ru/&sa=D&ust=1581185691921000
https://www.google.com/url?q=http%3A//www.chemnet.ru/&sa=D&ust=1581185691922000
https://www.google.com/url?q=http%3A//www.alhimik.ru/&sa=D&ust=1581185691923000
https://www.google.com/url?q=http%3A//webelements.narod.ru/&sa=D&ust=1581185691924000

beok 1 Bce 0 HEM B OMOJIOTHH U XUMHUH

http://belok-s.narod.ru

BupryajabHas XuMH4YeCKasi IKOJIa

http://maratakm.narod.ru

gaHI/IMaTeJ'IbHaH XUMHUA: BCC 0 MCTAJIJ1ax

http://all-met.narod.ru

Mup xumMun

http://chem.km.ru

XumMusa AJIsA BCEX: HJIJIIOCTPUPOBAHHBIC MaTepHuaJbl 10 oﬁmeﬁ,
OpFaHH‘leCKOﬁ 171 HCOpFaHH‘leCKOﬁ XUMHIN

http://school-sector.relarn.ru/nsm/

Xumus Ui KOJbHUKOB: cauT Amutpus bosoTroBa

http://chemistry.r2.ru

HIxoabHaf XUMHUA

http://schoolchemistry.by.ru

JJIeKTPpOHHAasA OMOJIMOTEeKA 10 XUMUM U TEXHHUKE

http://rushim.ru/books/books.htm



https://www.google.com/url?q=http%3A//belok-s.narod.ru/&sa=D&ust=1581185691924000
https://www.google.com/url?q=http%3A//maratakm.narod.ru/&sa=D&ust=1581185691925000
https://www.google.com/url?q=http%3A//all-met.narod.ru/&sa=D&ust=1581185691925000
https://www.google.com/url?q=http%3A//chem.km.ru/&sa=D&ust=1581185691926000
https://www.google.com/url?q=http%3A//school-sector.relarn.ru/nsm/&sa=D&ust=1581185691928000
https://www.google.com/url?q=http%3A//chemistry.r2.ru/&sa=D&ust=1581185691928000
https://www.google.com/url?q=http%3A//schoolchemistry.by.ru/&sa=D&ust=1581185691928000
https://www.google.com/url?q=http%3A//rushim.ru/books/books.htm&sa=D&ust=1581185691929000

